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VPO10

VP11

VPO12

VPO15

VP23

VPOZ4

WPO23

YPO26

~andisgenic ~

¥ % % % VIC SOFTWARE SCO0OF TITD % % X X%

THE BEST VIC FROGRAME YET - AVAILABLE FROM AUDIOGENMIC NOW !!!!

AMOK....The halls of AMOK are populated by robots out of control and out to get you. To save yourself
vou sust be quick on the draw and fast on your feet. PRICE £6.99

EIMPLE GIMON....Puts your dexterity and memory to test, You have to follow & seguence of flashing colour
bars and tones. PRICE £6.99

ViCalc,...Turns the VIC into an easy to use prograemable calculator. Ten memories are displayed on the
screen along with four working registers. Using single keystrokes all norsal addition, aultiplication
ptc, and scientific functions may be undertaken, as well as compound interest and percentage. FPrecision
may be set to round up the last digit from 0 to 9 decimal places. PRICE £8.99

A-MAI-ING....Needs JK expansion, Fast action gobbler game - eat the dots and avoid the nasty ghosts. You
can eat the ghosts when they change colour, PRICE £6.99

MASTERWITE....Try to deduce the pattern of four colours from the six colours at vyour disposal, while
MASTERWITS gives you the clues. Rumour has it that seven tries iz average!? PRICE £5.99

KIDDIE CHECKERS....Teaches small children to play the game of draughts— Only looks one move ahead.
PRICE £56.99

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

ALIEN BLITI....The Invader game for the VIC' How good are you at blasting aliens from the sky? Features
nine playing levels. Watch out for the superhuman ninth! PRICE £7.99

t 413 PLUS COMING SOON ® % t %

EDUCATIONAL MEW GAMES!'!'! PERSONAL UTILITIES
Prograes presented in a VP32  INVADER FALL VPO13 VPM ...... VIC Securities
highly entertaining and YPO3IZ  THE ALIEN Portfolio Management. Keeps track
visual package..... WPO34  STAR WARS at your stocks and shares.
VP029  SKYMATH WPOIS METEDOR RUN YP020 VICAT ....... Your personal
VPO30  SPACE DIVISION VP14  SPIDERS FROM MARS data base.
WPQ17  ROBOT BLASTERS VPO28 VITERM A ... For telephone
VP18  ASTRO TRANSPORTERS comsunication  with electronic
VPO19 3D [INVADERS bulletin boards, mail networks,
VPOZZ  BLASTOIDS The Source. Also allows operation

a5 3 dumb terminal.

tt ¢ % INTRODUCING THE NEW RANGE OF VIC PROGRAMS FROM CREATIVE SOFTWARE OF CALIFORNIA ¢ t % 1%

EDUCATIONAL BAMES PERSONAL UTILITIES
VPO44  HANGMAN VPO47  CODE NAKER VPO40 LOAN ANALYIER
HANGMATH CORE BREAKER VPe41 CAR COSTS
VP045  MATH HURDLER VPO46  SERWOLF VP04Z HOME INVENTORY
MONETER MALE BOUNCE QUT VPO43 HOUSEHOLD FINANCE
VIC TRAFP

T 3 v 3 CARTRIDGES t 1 1 1

THE BEST OF THE GAMES PROGRAMS PLUS A PACKAGE OF PROGRAMMING UTILITIES WILL BE AVAILABLE SHORTLY IN
CARTRIDGE FORM.

SOFTWARE HOUSES PLEASE NOTE !'!! AUDIOGENIC CAN SUPPLY CARTRIDGE PARTS, PLASTIC MOULDINBS AND P.C.B.s
FOR YOUR ROM PACKS. RING FOR DETAILS

B CEss

.\

-

ALL PRICES INCLUDE V.A.T. AMERICAN] T

DINERS VisA
\ AVAILABLE FROM ALL GOOD DEALERS OR DIRECT FROM 2R lg

AUDIOGENIC, P.O. Box 88, 34-36 Crown Street, Reading, Berks. Tel: Reading (0734) 595269
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2 THE COMPUTER IN

YOUR POCKET :
There will be no escaping the =
new micro micros. '

3 COMPUTERS IN
POLITICS

Simon Hoggart takes a POKE

at Westminster.

TURBO CHARGE YOUR
46 rexas 5 PROGRAMS

Computing's answer o ‘Dallas’ f gy _ with BASIC compilers for
unveils an intriguing new i 4 : R PETS,
computer.

18 READ/WRITE Where the readers fight back

1 HOW TO BUY A PURCHASE LEDGER

Choosing the right package.
ZZHGTLIHE: The news from the inside. 36 HARDWARE - HOW IT WORKS Jargon free

explanation for complete beginners.

42 DEAR MR EDITOR Sound advice for first- 5 TRESPASSERS WON'T BE PROSECUTED
time buyers. Computer fraud — the perfect crime.

56 PROGRAM DOCUMENTATION How to get it 6 ANAGRAM CRACKER Program listing to
right! help you solve crosswords.

66 THE ENERGY CRISIS SIMULATION Complete 70 TOMMY'S TIPS Your programming problems

listing for this fascinating educational game. solved here.

72 WHICH BUSINESS SYSTEM? Five typical 'Z DOCTORS - CAN COMPUTERS EASE THE
computers compared. STRAIN? Micros in your doctor's surgery.
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- CP/M. forthePET.......
CP/M Software

Softbhox

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

Specifications

® Full 60k byte RAM

® CP/M version 2.2

® 780 CPU running at 4MHz with no wait
states
Dimensions: 25cm x 9cm x 16cm
Operates with any series 2000, 3000,
4000, or 8000 PET
Supports up to 8 Commodore disk
drives in any mix of 3040, 4040, or B0S0
drive types.
Diskette containing CP/M system with
utilities, and full documentation included
in price. Please specify 3040, 4040 or
8050 disk format when ordering.
Optional RS232 serial interface (with
user definable baud rates) for use with a
terminal or printer.

® Optional Corvus hard diskdrive interface.

SoftBox prices

SoftBox

SoftBox with RS232 interface .............E595
SoftBox with hard disk interface for Corvus
O ..cninanais R R D 7y
SoftBox with RS232 and hard disk interface
ORLIONEE . i s it s i s e s i e e S i =R
SoftBox Manual

Hard Disks...
Corvus Drives

Well proven systems with nationwide sup-
port and maintenance,

® 510, 20MB capacity

® LUp to 4 drives can be daisy chained

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

® Up to 64 users with the Constellation
multiplexer unit.

&MB Corvus drive ...............

Mirror back up unit
Constallation .......coccimcimsnsnnniies T

Stand alone capability

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

small systems engineering limited ...........

LANGUAGES

ALGOL-60 |Research Machines) £130/E20
ALGOL is a powerful block structured language featuring economical
i Fi- T re dynamic allocation of memorny, The compilar s very compact
{24k] and supports almost all Algol &) report features

C COMPILER (BD Software) FEO/F15
This compiler supports mast majpar featunes of the nguage including
streclune, AffEys, poanters and recursive function evaliaton, The
compiler prodeces compadct, relocatable BOED code for use with the
inker and library suppliad.

CBASIC Compiler Systems EFB/£12
This is 8 non-interactive BASIC used by many busingss application
programs, 1T supports Tull Bile contral chaining formatted output and
random disk file accass, 14-digit arithretic WHILE/-WEND and op
tiomal line nuarmbering

C COMPILER (Whitesmith's) F46E/C25
This compiler conforma to the full LINIX varsion 7 implementation of
the C lamguane, wihich has more facilities than Pascal or BASIC and
produces fastor coda.

S-BASIC £195/C20
A structurad BASIC compiler generating BOB) native code, combining
structured programming and the speed of machineg code while main
taining the conwvaniance of BASIC,

BASIC-80 [Microsoft) E17%/ NA
This is Microsoft Extended BASIC interpreter, wersion 5. It is a powar-
ful, ANS| compatible disk BASIC with many features not found in
PET BASIC, such as WHILE/WENMD, chainimg, variable length file
records, double precision floating point, FRINT USING facility, erros
trapping, hexadacimal numbers and more,

BASIC COMPILER [Micrasoft] 205 N A
This compiler is lamguage compatible with tha Microsoft version 5in-
terpreter but generates BOB0/ 280 machine code, o that program ex
acution is ypically 3 to 10 timas faster.

COBOL-80 (Microsoft) E37s/£20
An AMNS1 T4 COBOL compiler producing relocatable modules com
patible with FORTRAM-820 or MACRO-80 output, COBOL-B) has a
camphete [SAM facility and interactive screen handling.

CIS-COBOL (Microfocus] f425/€30
An ANSI T4 standard COBOL compiler fully validated by U5, Mawy
tesis to AMNSI lewel 1. The comgpiler also supports many leatures ol
vl includimg dynamic leading of COBOL modules and & full indesx-
ad Sequential (ISAM] file,

FORTRAM-80 (Microsoftl £230/£20
Ihe popular science and engineering languacge, complying wiath the
AMNSI "668 standsrd (except for the Complexs data typel, with
enhdncements such & mooed mode anthmetic,

PASCAL/MT + fATR/E20
8 Pascal compaber meeting the 150 standard, with  many
enhancements including full string handling capakility and random ac-
cags files,

PASCAL/M £220/£15
This -.‘:l.'.-l'|'||'|i|q.-‘:' nroduces p-oode and s an exiended implementation o
starsdard Pascal, with bong 132-hit) intagers, a SEGMENT procedure
type (for overays) and an added string data type

PASCAL/MT E160/£20
This is & subset of standard Pascal, which generates ROMable BOBD
machinge code amnd supports interrupt procedures, CPYM filke in
put/output, and assembly languege subroutines.

PASCALSL {Ithaca Intersystems) 235/ 20
A compiler producing ROMable, re-entrants 280 micro-code highly
aptimiged for speed, supporting varkant records stiings CPOM file
putfoutput, and assembly lanquage subroutines.

PRO PASCAL £190/ N A&
This Pascal Compiler implements the full proposed standard with im
orovement extensions such as random access files .‘i'l'il'l-;;lh BNd pro
gram segmeantation, Pro Pascal is designed spacifically for the Z80 and
prosduces relocatable machine code which i very fast and compact. A
inkaer and cross-reference generalor are :_'.rr,'u,.'qu:n;:I and Pro Pascal ab
jeet code may be used in READ only memaorny.

mulLlSP E110/E15
LISP is an interactive programming language widely used for artificial
intallgence applications

PLS1-8D (Digital Research] £A26/NA
A genaral purpose application programming bBnguange givirgg rmain
frame capability for developing large-scale structured programs i a

PTG EAT T FEr @rmeir@nmagnl

TINY C TWOD E130/£30

A compaler weritten o TINY . The source code s inchoded aon disk

WORD PROCESSING

WORDSTAR (MicraPro) FI55/£35
A powerful screen-oriented word processor designed for non
technical personnel, Text formatting is parformed on the screen, so
that what you see is what your print-out will look like, WORDSTAR'S
advanced facilities include justification, pagination, wnderscores,
boldface, subscript and superscript, block movemeant of text

WORDINDEX (MIDAS) £150/ M
A program to assiat WORDSTAR users by generating & table of con
tamts and index from a8 WORDSTAR docurmant

MAILMERGE (MicroPro) £80/£15
MAILMERGE &5 an add-on utility for WORDSTAR users allowing the
producton ol personalized form letters ar other documants from a
rmailing lkst made wsing DATASTAR or NAD. Requires WORDSTAR,

MICROSPELL 165/ M A
This is a spelling halp program which scans throwgh a documeant fils
stopping at each dubious word, oflenng correctly spelt altarnativas
and allowing wou to correct the word with a keystroke

TELECOMMUNICATIONS

BSTAM £115/NA
This telecommunications ulility permils amy type of CPSM file to be
transfermad to or fromm another computer also equippssd with BST AR
Transmigsion occurs at full speed with CROC erroe checking amd
aultoarabic arror recoveany.

BSTMS E115/NA,
An imtalligant tarminal program permitting  communication with a
mainframe compu e

NUMERIC PROBLEM SOLVING
TOOLS

T/MAKER II E185/£15
An advanced utility for preparing manegement reports with tabalar
aata, comining visusdl caleulator weith & full screan editor

MICRO MODELLER E595/ N A
The number one Financial Modallmg and forecasting program,

ANALYST (Structured Systems Group) £130/£15
A customisad data entry and repoariing tem i owhich the user
specifies up to 75 data items per record, and can use interactivie data
entry, retnéval and update tacilities (o make mmfarmation manageamsant

Leri

muSIMP muMATH E140. MNA
A package of programs incleding muSIMP, & high level programaning
larsguage for symbalic and semi-numenic processimg, and muMATH,
an interaciee symbolic mathematics system written in muSIMP .

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

DATA MANAGEMENT SYSTEMS

dBASE I £305.00
&n interactive relational databese menagement package with ful
seregn Tormattmg and s oevn fully structured high level commmand
language. Interactive data entrny and Validation with WaordStar-lke
commands. Lllows you 10 develop application packages in dayvs
rather than months

MDBS EBTS/E30
Micro Data Basa System s & full network data base with all the
features of HDBS, wath fixed or wariabde recosd bength, read ./ wite
pratection at the ITEM, RECORD, SET and FILE levels.

LANGUAGE APPLICATION TOOLS

FORMS 2 for CIS Cobol £120/ NA

FABS ENS/E15
FABS gives you rapid access to large data files by using balance§ tree
giruciures containing up 1 b5, U0 records, Instructions are mcluded
for use with CBASIC2, 5-BASIC, BASIC-BD, BASIC compiler, PL/1-
&), Pescal /MAT + amd FORTRAN-BO

MSSORT FOR COBDL-80 E£130/£12
A record sorting utility for COBOL-80 confarming fully 1o the ANS| T4
eyl 2 sor merge standard (except for alphabet name collating ae
quance|.

SYSTEM TOOLS

CROS5 ASSEMBLER

XASKM 05, 5, 18, 0 48, FB, 65, COPS 400 and 51
Cross assermblers for the Motorola 6505, Motorola G808, RCA 1802,
Intel BO4B, Motorola 6800, Fairchild B8, MOS Technology 6502, Ma
nanal Sermeconductor 400 and Inte! BO51 families.

BASIC 48 - Enhanced Basic Compiler
Froduces highly aptimized assembly source for 8048 family
HXASMAE.

t895/£10

£195/E10

ncludes

London-MNWE 3BT Telephone 01-328 7145/6 Telex 264538




YOUR GUIDE TODIGICO

BRITAIN'S LEADING
BUSINESS INFORMATION TECHNOLOGISTS ?

DIGICO. A totally modern computer system
designed to bring the cost of up-to-date
information technology within the reach of

the smallest business. And to grow with them.

D-ON-
PSR OWTY

MICRD S
Miny's

MRAWFRAME

e.g. A complete word processor
Wy for £41 per week. Rental on even
/¥ the smallest business system

¥ includes maintenance.

DIGICO have been
designing,
facturing anc
installing

o for expert advice and

Legal, Accounting Builders Merchants
help. And you're

Word Processing Incomplete records
Transport, Medical, Publishing, Holidays
Production Control  Bookshops, Betting
Stock Control, Payroll Warehousing, Mailings
Telecommunications Maintenance, Teaching
Dentistry, Printing Research.

)

J00000000000000000000000000000000000000000000000000000000000000 Z

GUARANTEE:S

Your computerhas a Sgm
SEVEN year guarantee of =N
maintenance provided
there is a maintenance

| T

10000000000000000000000

g contract continuously from
& Full information (no obligation) from
MINIMUM INTERRUPTION PLAN. [ RIN T HOW Ny
|1 your micro breaks down, we'll F]’NDDSJ CAN! . & DlGlca GOMPUTEHS
s SWOPp It over to keep you going. DIEF! 46 BROADWAY LETCHWORTH, HERTS.

Tel: LETCHWORTH 78172
32 YORK RD, LEEDS. Tel:LEEDS 486688

5




micEecompultcavorid

SHARP
Finot and fonemodt

Manchester

MZ-0K

SHARP
_ R
with 48Kbytes of memory

Inc. VAT) T d .
MZ 80 FD twin disk unit c.w. manual, interface card, £736.00 asic tape and programming
MZ 80 P3 80 column iy
80 column printer : ni : *
MZ 80 1/O expansion interface 110.40 only £393.00 INC. vaT
MZ 80 T20C machine language tape and manual 20.70
MZ 80 TU assembler tapes and manual 41.40
MZ 8 T70AE FDOS and assembler 86.25
MZ 8T 70BE Basic compiler 51.75
MZ 8T40E Pascal tape and manual 51.75
UANTOM hi resolution board — fitted 172.50

Software secrets (MZ80K) 5.95

BASIC PLUS contains - 13.80
Ist pause, repeat key, link, single keystroke, entry of
common basic commands, NPAD numeric keypad with
keytop labels, error routine — highlights error
GREEN SCREEN 4.95
DUST COVER (SHARP logo) 7.48

RANGE OF GAMES CAS

SETTES FOR MZ 80K

TWO YEAR WARRANTY ON SHARP HARDWARE parts and labour

Computer books now in stock

THE HOME COMPUTER

by commodore

VA

=
D B

£1 89.95 VAT

COMPLETE LIST OF HARDWARE AND

All items are ex stock. Telephone/mail order

despatched within 24 hours. Carriage fre

Sumlock Manchester
Dept MCH

Royal London House
198 Deansgate
Manchester
M3 3NE

OPEN MONDAY TO SATURDAY
PARKING WATSON S5T. N.C.P.

6 MicraCompute

061 834 4233

*

FREE GREEN SCREEN!

< P. commodore
(inc. VAT)

VIC 1530 cassette deck 44.95
VIC 1515 printer 230.00
VIC 1540 single floppy drive 396.00
VIC 1210 3K ram cartridge 29.95
VIC 1110 8K ram cartridge 44.95
VIC 1111 16K ram cartridge 74.95
VIC 2501 introduction to basic (1) 13.95
VIC 1906 Alien ROM game 19.95
VIC 1907 Super Lander ROM game 19.95
VIC 1904 Super Slot ROM game 19.95

~amclisgenie ~ ccocécr

SOFTWARE AVAILABLE BY REQUEST

keep up to date
join our free mailing list

e U.K. mainland

r Printout May 1982
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- THE
VIC
NEEDS
VIC
REVEALED

THE DEFINITIVE REFERENCE
BOOK ON THE VIC SYSTEM
FROM NICK HAMPSHIRE

Now available. Price £10.00 from Commodore dealers
and bookshops. Nick Hampshire Publications, P.O. Box
13, Lysander Road, Yeovil, Somerset.

hiicrnﬂumpu!er Printout May 1982




low cost high quality
interfaces....

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

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

Custom design undertaken.
Callers welcome for demonstration.

Y APp
WM /Pq

N o
gt’_*' i w -
o a -

% [
4
My UBQQ&'

o

Digital Design and
Development

i Sireet - London WI1P 508 Tel 01 387 7384

IEEE-488 compatible systems....

8 channel 12-bit A/D convertor
B8 channel 12 bit D/A convertor

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

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

digital data input unit, 64 Dits
@ digital data output umit, 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 eftc
lllustrative 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

N e e

Mi-::rE:Gnmputer Printout May 1982




You can tell

a SIRIUS
man when

Beelines five your

VIC

a 40 column display
with 32K of extra
RAM as II'

= =i

12 months
parts and
labour
guarantee,

T PRICE: [ Mett | VAT | TOTAL]
g £220.00] £33.00 £253.00

The Colour Writer VIC Expansion gives you the most
cost effective way of expanding your VIC to 35K AND
we give you the added bonus of a 40 Column display
ree of charge. Now you can have the luxury of a
32K Pet AND Colour to enhance your programs, The
Colour screen consists of 960 characters in a40 column
by 24 row layout (to Viewdata standard) with the 25th

The ACT Sirius | is a revolutionary concept in | line for status information. The programmable features
o S N T finl include 7 foreground and background colours,
personal computing for business. bringing a whole flashing double height characters, block graphics and
new meaning to the term "Price/Performance. any combination you care to name; and not content
It offers users the 16-bit performance of a traditional | witha35K VIC, we give you an extra motherboard slot
minicomputer at a really exciting personal computer for, arfher SXpaRsOn.
price. And it's backed by the strength and resources Ci! @ |
of ACT. a major public company which is the UK's il ' ]
largest distributor of personal computer software f‘l\'-. "BEELINES (Bolton) LTD
__and a leader in small business systems. FREEPOST (No stamp required)
The ACT Sirius [ is the Number One personal Bolton BL3 6YZ
computer for your business. r Telephone (0204) 382741 & 384599

24 hour answer phone: 0204 385299
Reg. office: 124 Newport 51, Bolton BL3 6AB.
| Dealer enquiries welcome.

Flease send me;

iy, Item Frice

SEEING
IS BELIEVING

See Prestel 31141145

For further details and
demonstration contact:

Beelines WIC 35K + 40 Column
Expansion Unit @ £220 + £33 VA

| enclose cheque/P.C. E]
QR  Please debit my:

=== 5 = m—

ACCEss 5224 .ol

Barclaycard 4929

§
i
:
< i
Letval & Chombers 1o
{
]
B
1
4
[

Mame

12 SAYESBURY ROAD, SAWBRIDGEWORTH,
HERTFORDSHIRE Telephone (0279) 724081 Address

Code
NAME

Tel. (day)

Official orders welcome - ;
we will ship to approved account holders on receipt of firm order

Delivery free within mainland LK

Access and Barclayvcard welcome.

]
Telephone answering machine for 24hr/7 day m! |";KC_R ﬂt'_
credit card orders 0204 385299 $| G ,5;.5
\{hma

r
i
| B
I
[
LT
IIE I E BEE IDn BN TN B S .

COMPANY
ADDRESS

Freepost: Beelines, FREEPOST, Bolton BL3 6YZ

P 582
POSTCODE _-----_---_----
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TEXAS INSTRUMENTS

With the Home Computer from Texas Instruments,
you can converse in the five major languages:

BASIC, PASCAL, TI-LOGO, ASSEMBLER
and 1t speaks English!

When you compare the TI-99/4A Home
Computer to its competition, you'll find it 1s a
truly remarkable machine. For a start, it enables
you to use the most important programming
languages. Something that is difficult to find on
other comparable computers. What's more, it
has a large 16 K Byte RAM memory capacity, )
expandable to 48 K Byte. With the addition of
certain peripherals and a Solid State Software™
Module a total combined RAM/ROM capacity
of 110 K Bytes 1s available. The TI-%9/4A Home
Computer plugs into an ordinary TV set and
can be expanded into a complete computing
system with the addition of peripherals such as
two ordinary domestic cassette recorders, remote
control units, disk memory drives, speech
synthesiser, and thermal printer. Via an RS 232
interface option, other penipherals such as
communication modems, impact printers and

plotters can be attached. With it’s high resolu-
tion graphics with 32 characters over 24 lines in
16 colours (256 x192 dots), three tones m five
octaves plus noise, and BASIC as standard
equipment and options such as other program-
ming languages - UCSD-PASCAL, TI-LOGO
and ASSEMBLER -and speech synthesis, you'll
find that the TI-99/4A Home Computer more
than compares with competition. Especially
when the starting price 15 £340 or less. When
you want to solve problems there are over 600
software programs available worldwide -
including more than 40 on easy-to-use Solid
State Software” Modules.

After all, from the mmventors of the micro-
processor, integrated circuit and microcomputer,
it’s only natural to expect high technology at a

realistic price. o]
The TI-99/4A Home
5 Computer: another way we're
g helping you do better.
Eé Enjoy a new world of learning.
TEXAS INSTRUMENTS

LIMITED
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TEXAS INSTRUMENTS
HOME COMPUTER STOCKISTS

ABERDEEN Dixons ALTRINCHAM Boots ASHFORD
Rumbelows BARNET Rumbelows BASILDON Rumbelows
BASINGSTOKE Boots BATH Wildings, Boots BEDFORD Carlow
Radio, Rumbelows, Boots, Comserve BILLERICAY Rumbelows
BIRKENHEAD Dixons BIRMINGHAM Dixons, Hewards Home
Stores, Boots BLACKPOOL Boots BLETCHLEY Rumbelows
BOLTON Wildings BOREHAMWOOD Rumbelows BRADFORD
Ackroyd Typewriters BRAINTREE Rumbelows BRENTWOOD
Rumbelows BRIGHTON Gamer, Boots BRISTOL Dixons, Wildings
BROMLEY Rumbelows, Boots, Wildings BROMYARD Acoutape
Sound CAMBRIDGE Rumbelows, Dixons, Wildings, Heffers
CANTERBURY Rumbelows, Dixons CARDIFF Boots, Dixons,
Computer Business Systems CARLISLE Dixons CHELMSFORD
Dixons, Rumbelows CHESTER Boots CHINGFORD Rumbelows
COLCHESTER Wildings, Rumbelows CORBY Computer
Supermarket CROYDON Wildings, Boots, Dixons, Allders
DARTFORD Rumbelows DERBY Datron Microcentre, Boots
DORRIDGE Taylor Wilson DUNSTABLE Rumbelows
EASTBOURNE Rumbelows EDINBURGH Robox, Esco, Texas
Instruments, Dixons, B.E.M. ENFIELD Rumbelows EXETER
Peter Scott, Boots, Dixons GLASGOW Boots, Esco, Robox,
Dixons GLOUCESTER Wildings GRAVESEND Wildings

GT. YARMOUTH Rumbelows HANLEY Boots HARLOW
Rumbelows HATFIELD Rumbelows HEMEL HEMPSTEAD
Rumbelows, Dixons HIGH WYCOMBE Wildings HITCHIN
Rumbelows HODDESDON Rumbelows HULL Radius
Computers, Boots, Dixons, Peter Tutty ILFORD Boots IPSWICH
Wildings, Rumbelows KINGSTON Wildings, Dixons LEEDS
Wildings, Dixons, Boots LEICESTER Dixons, Boots LEIGHTON
BUZZARD Computopia LETCHWORTH Rumbelows LINCOLN
Dixons LIVERPOOL Dixons, B.E.C. Computerworld

LONDON: Balham Argos Bow Rumbelows Brent Cross
Dixons, Boots Camden Town Rumbelows City Road Sumlock
Bondain Clerkenwell Star Business Machines Curtain Road
Eurocalc Ealing Adda Computers EC1 Argos Edmonton
Rumbelows Finchley Road Star Business Machines Goodge
Street Star Business Machines Hackney Rumbelows
Hammersmith Dixons Holborn Wildings, Dixons Hornchurch
Wildings Hounslow Boots Knightsbridge Video Palace, Harrods
Marble Arch Star Business Machines Moorfield Dixons
Moorgate Star Business Machines New Bond Street Dixons
NW1 Mountaindene Oxford Street Selfridges, HMV. Dixons
Regent Street Star Business Machines Tottenham Court
Road Landau, Eurocalc Victoria Street Army & Navy

Wood Green Boots, Rumbelows Woolwich Wildings Loughton
Rumbelows LUTON Dixons, Rumbelows, Wildings MAIDSTONE
Dixons, Boots, Rumbelows, Wildings MALDON Rumbelows
MANCHESTER Crbit, Wildings, Boots, Dixons
MIDDLESBROUGH Boots, Dixons MILTON KEYNES
Rumbelows, Dixons NEWBURY Dixons NEWCASTLE Boots,
Dixons NORTHAMPTON Dixons NORWICH Dixons, Rumbelows
NOTTINGHAM Bestmoor, Dixons, Boots ORPINGTON
Rumbelows OXFORD Science Studio PETERBOROUGH Boots
PLYMOUTH J.A.D., Dixons PORTSMOUTH Boaots, Dixons
POTTERS BAR Rumbelows PRESTON Dixons RAMSGATE
Dixons RAYLEIGH Rumblelows READING Dixons ROMFORD
Wildings, Rumbelows, Dixons RUSHDEN Computer Contact
SANDY Electron Systerns SHEFFIELD Datron Microcentre,
Dixons SITTINGBOURNE Rumbelows SLOUGH Boaots, Wildings,
Texas Instruments SOUTHAMPTON Dixons, The Maths Box
SOUTHEND Rumbelows, Wildings, Dixons ST. ALBANS
Rumbelows STEVENAGE Dixons, Rumbelows STRATFORD
Rumbelows SUDBURY Rurmnbelows SUTTON Wildings
SWANSEA Dixons SWINDON Wildings TONBRIDGE
Rumbelows WALTHAM CROSS Rumbelows, Wildings
WALTHAMSTOW Rumbelows, Wildings WARE Rumbelows
WARRINGTON Boots WATFORD Computer Plus, Wildings,
Computer Centre, WELWYN GARDEN CITY Rumbelows
WETHERBY Bits & Pieces WIMBLEDON Wildings
WOLVERHAMPTON Dixons WOODFORD Rumbelows
WOOLWICH Rumbelows

7 eystems "

Taylor-Wilson Systems Limited

Station Road, Dorndge, Solihull, West Midlands BS3 BHO
Telephone(05645)6192

Telex 336513

G The Computer Centre, Watford, Limited

u 1830 High Strest, Watiord, Herts. Telephone: Watlord 44057 /40601

Directars: G. Bor K. Bor M. Weatherill,
Reg Mo 1554848 Reg, Qffice: 25 Manchester H:;u-ﬂ:’ﬁ, Londen. W1M 6HD

Adda Home Computers Ltd.
154 Victoria Road

Acton London W3 6UL

Tel: 01-992 9904

COMPUTER PLUS

47 Crueens Aoad, Watlord, Herts. WD1 2LH Telephone: Watford (0923) 33927

Partners: 1. Wheeler E. Wheeler VAT No 366 5072 22

Computer Supermarket Ltd
3rd Floor Douglas House

Queen's Sguare Corby Telephone (05366) 62571
MNorthamptonshire
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ATARI cave

THE GAME WITH 50 CARTRIDGES
R.A.P. £129.95 (inc. VAT)

OUR PRICE

£78.22 .

i~ £89.95 inc. VAT
Thee Sdari 15 supphed with aires mains Sespios. 8 paf
of paddies, s par of joyenicks and & comaal Carlonige
arvd i% thie most poplad T lids ion game an the marks
and has a range of cear 40 different cantradges. In
acdition io ihe slandard ALard range e ok ndgw
glock ihe new AdBegion cartridgges wiish ang
currenaly on special oHer reduced from £18.35 10

£16.95 inc. VAT

ATARI CARTRIDGES

20% OFF R.R.P.
Atari Soccer £29.95

NOW £23.95
Activision Dragster £1E.95

NOW £14.95
Activision Boxing £18.95

NOW £14.95

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

T.V. GAME CARTRIDGES

ialise in the whola range of TV, games ard sell cartridges for the following games
ATAR & MATTEL % ACETRONIC % PHILIPS + DATABASE * ROWTRON * INTERTON % TELENG
Let us know if you own any of these games and we will ket you have details of the range of
cartridges availlable
Attention INTERTOM & ACETROMIC owners we have over 75 assorted used cartridges in stock all
with 1 year guarantes — SPECIML OFFER £8.95 aach

We also have a number of secondhand games and cartridgaes.

ELECTRONIC CHESS

Liquid crystal battery chess MNOW £5 OFF
computer with 100-200 hrs AAF r145%

battery hife and vwo levals of play SALE PRICE

o snipeces . £19.95
GRADUATE CHESS "~

1A de luxe wersion of the

NOwW
glecironic chess set with integral £29 95
chess board, The ideal poriable [

chess s81 — saa illusiration INC VAT

FIDELITY MINI-SENSORY CHESS COMPUTER

The wery first chess computer of its price 1o offer a portable computer with integral sensory board
Batery (6-8 hra) or mains operated. This i & medular game and additional plug-mn modules are

planned for 1382 dor sdvanced chess, popular eperings, greatest master games, draughis and
rEvErSi

MINI-SENSORY COMPUTER WITH £49 95 INC
STANDARD CHESS MODULE WAS £54 .50 NOW ™ VAT
Sivce Shop are one of the country s leading speciatists in Chass Computers and now stock arange of more

thar 20 Chegs Compaters, ncludig Chaleager 7710 vaice, Sengavry 8 and Sengary Vaice, Diplamat.
Syaram 3, Moeghy, real ame Machine, Vouce Charmpion. and the new Scicys MWMark V

COLOUR
CARTRIDGE
~ T.V. GAME
Suim Piograssnable T ¥ g
+ d L I s
+ AING TTEnEN
HD'!':.H-EI 5I:I FF

The Past Office

Wl: .EEIEI E'E-

wvow E48.95 inc vaT

valgd Brochure asd revuireed £

..' l'i-ru-'\lh- duiv el g daliiee

I ||""\. 4R/ .arq_aFﬁ Numkiidy, &n
mry i ooy SRl S5 ere Seadafils
I " ai

L
a-u_u"-'
0 n_'.ﬂ‘iln'"'
R :|'|a, IIIll‘.
Wl FE The dag of Matherlgy Hoad

i @ujE way anly Plpage gnrey from
Figcup Migh Sieddr

4 The Mews, Hatherley

Telephone: 01-301 1111 or 01-309 1711

— THE AFFORDABLE ANSWER

|.I'|'¢."rr.ru£e-'.|' NDW £69 00 ",“: -U.AT

Full eread lachibas edlgbla owvei 17 28 of

"l I||1||I il
5|L|Cﬁ SHdP L|M|TED Dept, MCP 0362 M ’| ” " l\
alll o

ECTRONIC

INTELLIVISION

THE ULTIMATE T.V. GAME
R.R.P. £229 95 (inc. VAT

OUR PRICE

£156.48

(£179.9% inc. VAT]

6 MEW CARTRIDGES JUST RELEASED
ASTROSMASH « SNAFU » BOWLING
SPACE ARMADA » BOXING
TRIPLE ACTION
- All 19 current cartridges + the six new
4 ones above now retail ai £19.95 — Silica
special offer price £17.95 inc VAT

The Mattel Intallivision s the mast advanced T.W. game in the world with a range of over 25
different cartredges all at our special offer price of £17.95 This game wses a 16-bi
rmiGripracessor giving | & cobours and three-part harmony sound. The pictura guality is incredible
weith A0 effects and realisnic smmaldn. An add on kevbaard wall be avaslaksle o e Splll'lg 1982 10
corvert the Battel info & Tull home Compuater with 16K RAM werich will Be Tully expandable and
prﬂgrammahle in Microsoft Basi:. Other accessories will be added later in the year. The normal

price of the Intellivision + free soccer cartridge 15 £229 95 but ouwr special offer price is £179.95
. VAT saving you £50.00

MATTEL OWNERS CLUB — Why not join our Mattel Qwners 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
Patiel, we now have available a 16 page catalogue describing the latest six cartridges

1o be released, as well 85 a new Matel colour leaflet with brief descriptions of all 25
cartridges. Telephone us for further details.

HAND-HELD GAMES

EARTH INVADERS

Thets invaders are a braad of creadure hathero anknossn 0 man Thay
canng be Killed by traditional meihods ihiey must b beried. The hatila is
conducied in a maze where squads of aliens chase homa roaps. The anly
way aof glimanating them is by diggng hales and burying them

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

Fac Man 2 is based an the latest pub gams, 17 is 8 Pswo-oolaur gama
of sirabegy, 1actical pursuin ard desiructicn pating Pac Man agaings
the large Ghosis. The object of the games is for Pac Man teatiain as
high & soore as possible by capiurng and destroving Ghosis, Bugs
and Energizers without being himself destroved by the Ghosts. Pac
Man 2 incoeporates the most modern ard comples staius dsplays
el produced and i nows on rel@ase doe the Hirgl i jhe UK offereng
an ideal prosent

rRP. £3495 NOW £24.95 inc var
SPACE INVADERS

Based on one of the most poapular arcade games, Space Irvader™ packs in bots of
peticn with multi-shaped, beillamt LED wesssls, including anack ships. Dombs
delendars, missile rockets and & beam fofcs Canmon, Mus exciting Elecironic sourd
pifects. The stack £hegs attampt i baomb the ground defenders as they are mening
¥iu mancauvre the missile rockeis — sppsding alison boming and destroy the
invader force as guickly AR you can. Progresswve degree of ditfcuby, Inclsdes
aMomatic degital scoring. For ages 6 to adult

rRrp 2495 NOW £16.95 inc var

DOFIN
iy TELETEXT

— Liowe Jobn’ LA

P

“Sorry darling, | will be Late bomse IV and renod we e

The Call Jotter | brings the affordable : A e
answer at the amazing price of £69 (or
£99 for the Call Joner 2 with built-in
remote recall facilities). These amazing
telephone answenng machines are Post
Office certified and guarantesd 1or one
year. They make a thoughtful gift Tor
home or business use

certified telephone answering maching

THIS NEW MODEL
INCORPORATES

ADAPTOR

WAS £199 ing WAT

SALE PRICE £124 -

inc WAT

i e JANDS of BMITONYT JINTED iesEs feRphane
To grgher fiy Fedppetaane |'I|-\.Il|l FUOHTE EOLT T _.-_l.-'\- s
i dagep e rant o ur ot end paci

:....!EEEE;:::"'_ LI, f!!lw.

I monihe w compsibEme
m l"uull|
I |

Road, Sideup. Kent DATS 40X

'I||||||Ir| gl
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DOES YOUR PET
OBEY THESE COMMANDS’

AUTO - DELETE - RENUMBER - APPEND - DUMP- FIND - STEP - OFF - HELP- TRACE

The Toolkit is a set of super aids How Toolkit makes your programming easier:
designed to ease the task of writing and debugging FIND locates and displays the Basic
programs on the PET. program lines that contain a specified string,

It is a completely self-contained chip variable or keyword. If you were to type FIND A$,

that comes fully assembled, requiring no special ~ 100-500, your PET's screen would display all
tools to install, in fact, on most models you can lines between line numbers 100 and 500 that

plug it into a socket in a matter of seconds. contain A$.

In operation, the Toolkit requires no
tape-loading or extra RAM.

The logo displayed when
you switch on your PET Indicates
the model of Toolkit required.

RENUMBER renumbers the entire
program currently in your
PET. You can instantly
change all line numbers
and all references to those
numbers. For instance, to

LOGO TOOLKIT |

***COMMODORE BASIC*** TK-80

aw# COMMODORE BASIC ## = TK-160
**COMMODORE BASIC 4.0 Th-4.0

500 instead of 100 just use
Renumber 500.

stops due to an error. Type HELP, and the
Cainint SR line on which the error occurs will be shown.

W The erroneous portion of the line will be indicated
Eﬁlgﬁﬂpms st:trtcat only '£2| Emr In reverse video on the screen. -

for the new low-price Toolkit.
Please note that the Toolkit is not z U n n n
available directly from Zynar.
LEADERS IN SILICON TECHNOLOGY
AND COMPUTER SCIENCES

MicroComputer Printout May 1982

The BASIC Programmer's Toolkit
i5 & trademark of Palo Ao ICs,

start the line numbers with

HELP is used when your program -

13



'i.'i':
a

HOW TO BUY A PUJR

Continuing our series of practical advice to first-time
buyers, Spencer Hall looks at the purchase ledger.
His conclusion: unless you spend at least four hours a

17. Ability to move some of the narrative
about on remittance advices.

These are some of the main points to

week processing invoices, don’t put this program on

your shopping list.

Last month we looked at sales ledgers and
discussed the main characteristics of a good
sales ledger package. This month we shall
be looking at the flip side — the Purchase
Ledger.

The basic function of a purchase ledger is
to control suppliers and provide an analysis
of expenses for production of the final
accounts, Tight control of a purchase ledger
is not so important as a sales ledger as the
onus of credit control is with the supplier and
not with the customer. If you forget to pay
someone then they will soon remind you — if
you forget to invoice a customer, he may well
forget’ also!

Many small companies just keep a file of
paid invoices and unpaid invoices, simply
transferring the actual invoice from one file to
another when it is paid after marking the in-
voice so that it isn't paid twice. This method
saves the tedium of having to maintain a
purchase ledger and so cuts down administ-
ration costs.

However, the limitations of this method be-
come apparent when you start running into
part deliveries or part payments of invoices,
and control of unpaid invoices starts o de-
teriorate. It also makes the production of
monthly accounts more time consuming as
the unpaid invoices have to be analysed at
the end of every accounting period.

Efficiency

So although small businesses may find com-
puterisation of the sales ledger beneficial,
the same gains in efficiency may not arise
from the purchasing side of the operation. So
don't go into a computer shop thinking “I'll
have one of each please”. If you currently

operate on a cash payments basis you may
well do better to let sleeping dogs lie.

If you already maintain a full blown purch-
ase ledger and the nature of your business
prevents you from operating on a cash pay-
ments analysis basis, then read on....

A good Purchase Ledger program should
provide several of the following features — the
more you can tick off the better.

1. Alistofall suppliers in alphabetical
order.

2.  Listof suppliersin account number
order.

3. Produce remittance advices by
selective critena.

4. Display/print a suppliers current
account position.

5. Maintain open item account details.

6. Write out cheques ready for signature
(careful on this one).

7. Disallow single entry journals.

8. Permit discounts for quick payment

" tobeidentified.

9. Produce an analysis of all payments for
posting to the Trial Balance.

10. Produce age analysis of all unpaid
invoices.

11. Permit down payments to suppliers.

12. Display/Print control account at any
time.

13. Interface tothe stock control program
(if required).

14, Interface across to the nominal Ledger
(if required).

15. Print out day book entries for batch and
month to date on request.

16. List supplierstogether with turmnover
figures for year to date.

NO

e

/i SR

look for. Of course the program must be easy
to use and each process should be well
signposted to guide the user onto the next
step. The maximum number of customers will
vary according to the capacity of the disks
and the computers' RAM. Can you install ad-
ditional disk drives without program modifi-
cations? Can you have more than one screen
accessing the same disk drive? These are
more esoteric questions which won't concern
the small business with 50 invoices per week.

At what sort of level should one consider
using a computer to control the purchase
ledger? If you spend more than about four to
five hours a week just processing invoices
and writing up the purchase day book and
purchase ledger then you should look at the
possibility of a purchase ledger program.

Identify those areas which consume the most

time. How useful would age analysis be if it
was available to you?

Integrated costing

Of course, it may have occurred to you that
the purchase ledger should be integrated
into a costing system. This sounds like a re-
ally great idea in theory except that it gobbles
up tons of disk space. It also means your pro-
duction control and sales have to share the
same database which leads to the problem
of having the correct disk in the correct disk
drive at the right time. Easy if you're a born
juggler on an Apple disk drive. Guaranteed
to lead to complete confusion if you're a nor-
mal fallible human being.

The only successful way in which you can
thoroughly integrate a purchase ledger to a
costing system to stock control to a sales
ledger is — wait for it — Yes, you've guessed —
a hard disk drive! That is why there are cur-
rently no fully integrated systems which can
run on a microcomputer. That operation is
still the exclusive preserve of the DEC's and
Data Generals of this world.

14
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WCHASE LEDGER

The possibility of fraud can be guarded
against by implementing the usual manage-
ment controls such as presenting invoices to
the cheque signature at the end of payment,
or only entering the invoice onto the ledger
when the goods have been received or the
services duly authorised.

The most common frauds on a purchase
ledger are ficticious suppliers (controlled by
periodic reviews of all suppliers with turnover
figures), duplicate invoices (checked by day
book listing and authorisation of invoices).
Other means of combatting fraud include
crossing cheques A/C payee only so that the
bank will only accept the cheque in the name
of the payee's bank account. Also examine
returned cheques on the back for any signs
of endorsements.

When entering details of suppliers’ in-
voices you should be able to allocate the in-
voice to more than just purchases and VAT.
You should be able to allocate the chargetoa
variety of accounts as well as identify any dis-
count available for prompt payment.

Disk space

If the program offers open item accounting
then cash payments will have to be allocated
against specific invoices. |s this achieved re-
latively painlessly?

You may find it useful to be able to review a
suppliers account for the whole year. Usually
lack of disk space does not permit this luxury
although it can be very useful to be able to
examine the movements on a suppliers ac-
count over the period of a year.

If you already have a computer then you
may find the printer is not suitable for some of
the printouts which the program will gener-
ate. The age analysis in particular may be
more than 80 columns wide which presents
certain problems to standard B0 column prin-
ters.

Should your business require additional in-
formation such as the number of tonnes of
fertiliser purchased or other quantity control
totals then you will have to enter the realm of
bespoke software or have a standard pac-

kage amended.

You may wish to control back orders, i.e.
those goods which have been ordered but
have not yet been received from the supplier.
Some programs may offer this facility but it
starts eating into valuable disk capacity it is
unlikely that you will find this degree of
sophistication on a floppy disk based sys-
tem.

S0 to sum up, a purchase ledger is de-
signed to control suppliers and help a busi-
ness make best use of its creditors as a
source of finance. The onus of control lies
more with the supplier than with the customer
(for chasing up unpaid invoices) but you do
need to know those invoices which offer a
discount for prompt payment.

Lnless you currently spend at least four
hours a week processing invoices in one
form or another there is little point in attempt-
ing to harness the micro chip to assist you. A
micro computer system can only really offer
the basic fundamentals of a purchase
ledger. Due to lack of cheap permanent stor-
age mediums (hard disks still have security
problems) a fully integrated purchase ledger
encompassing back orders, stock and pro-
duction costing is at least two years away.

Cautionary tale
So much for Purchase Ledgers and their en-
tourage. | would like to relate a story about
the use of microcomputers in the rough,
tough world of international business. The
story concerns the tale of two British com-
panies (who shall remain nameless to protect
the guilky!) one of which has the ubiquitous
PET, the other an £18,000 mini computer.
The company with the PET has a word pro-
cessing program with a high quality printer. It
has spent approximately E£4000 on
hardware and software and frequently uses it
to produce long reports which are subject to
last minute revisions and amendments. The
quality of printed material produced by the
micro has produced extra profits in the reg-
ion of £6,000 in 1982 alone on one project
utilising just the word processing program.

The machine is probably used for about 15
hours a week,

The other company has sales, purchase
and payroll on the computer but nothing else.
The final accounts were processed on a PET
by an accountant in order to reduce the time
required to process the final accounts from 8
hours to 1.5 hours. However, when senior
management found out what the accountant
had done, they were furious and forbade fu-
ture use of the program and insisted that the
accounts were prepared by conventional
means. So the poor underpaid accountant
had to copy out all the computer printouts in
long hand, to fool the management that their
request had been complied with. (| wonder
why he is underpaid?)

One company is achieving a significant in-
crease in its profitability and has taken on
more employees. The other company has
made a loss for the last 12 months and con-
tinues to do so. There are no prizes for gues-
sing the correct answer.

See you next month.

Next month:
How to buy a
Nominal/General
Ledger
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ForallyourMicro
needsandmore...

Data Efficiency dealers
offer printers from Centronics,

- Qlivetti, Anadex and Integral
Data (Paper Tiger) including
the new Prism Colour Printer,
monitors from Philips and
Kaga (former manufacturers
of BMC) with black/white,
green,amber and full colour
displays. Apple accessories
includingthe |

Mountain
Hardware range
and more —you'll find

that a DE dealer hasalotmore . er £1 million worth of stock, ~ Data Efficiency Ltd

to offer. - your DE dealer will get you Computer Division,
Price is important, so is what you want, when you want Finway Road,
service, and with access to — with prices to match. Hemel Hempstead,
Hertfordshire, HP2 7PS

For a limited period whilst Tel:(0442) 40571/2
stocks remain we're offering ~ Telex: 825554 DATEFF G

r'aperlTiger Printers at low,
EE%EI;EEEE! Interface. R!ng for
Graphics £ 4 50 detalls Of yal.ll'
7460 1 cpe. nearest

g?;iatl:iggraltel Interface. StockiSt
"o EDD0 (0442)40571/2

Dealer enquiries welcome

- Data Efficiency Lid
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THE WEST END

ATARI 400A COMPUTER

16K RAM, full features at an

Economic price.

ATARI 810
DISC DRIVE

BBK data storage on a 5% inch
floppy disk.

£345.00

We stock full ra
16K RAM Expa

of accessories inc:-

£299.00

ATARI 739
80 COLUMN
PRINTER

Dot matrix printer with &
typefaces plus graphics capability

£550.00

PERSONALCOMPUTER

CENTBE

Wimmilmm i 1]

ATARI 800 COMPUTER

16K to 48K RAM, superb construction
modular design, full stroke keyboard.  $5399.00

ATARI 410
CASSETTE DECK

Digital track plus audio track for
simultaneous commentary on
Some programmes.

£50.00

RS232 Interface Module,
Modules, Joysticks, Paddles, Cables etc.

ATARI 822
THERMAL
PFIINTE

Bi-directional 40 column printar,

£265.00

All Prices include VAT.

e carry vast stocks of all available software suitable for the ATARI Personal Computers
Dur staff will be pleased to assist you in selecting the computer programmes for your ma-c:hna

Educational Basketbal ROM E24.50  Teielink 1 ROM £14.95

Pilot ROM  £48.50 Blackjack cC £8.95 Drtgrage & Loan cC £11.85

Invite to program 1 cC £11.95 Computer Chess ROM £24.50 | DISK £85.00

Invite to program 2 cC £16.95 Missile Cormmand ROM E29.95 Sales Ledger DISK £148.85

Invite to program 3 CC £18.50  Space Invaders ROM E24.50 Purchase Ledger DISK £148.95

Conversation French cC £32.50  Star Raiders ROM £28.85 Keyword DISK E95.00

Conversation German CcC £32.50  Super Breskout ROM E24.50 Visicalc DISK £118.85

Conversation Spanish CC E32.50 Hum‘j:ﬂ;y Dumpty & Jack Home Financial Menagement CC p-0.8.

Conversation Italian CC £32.50 and Jill CC £19.95 Manuals

Music Composer ROM E32.50 Hickory Dickory Dock 8 DOS2 Manual cC £8.95

Touch typing cC £14.85 Baa, Baa Black Sheep CC £19.85  Technical notes CC £18.88

Calculator DISK E£18.95 British Heritage Jigsaw Operating systam listing cCC £10.95

Graphit CC  EB11.85  Puzzles CC £18.88 DOS1 Listing cC £3.00

Statistics 1 cC £11.85 Eurnr:reﬂn Scene Jigsaw CC = Compact Cassette

States and Capitals CC £8.95 Puzzles CC £18.85 ROM = Plug-in ROM cartridge

Capitals of Europe CC £8.95 Darts CcC £19.95 DISK = BHoppy Diskette

Assembler/Editor ROM E34.50 Cribbage & Dominoes CC £14.95

Microsoft Basic DISK E£49.50 Snooker & Billiards cC £19.85

Video easel ROM £24.50 Tournament Pool & 8 Bal STOF PRESS:

e Pool o £19.95 34 MORE PROGRAMMES!

Energy Czar CC £8.85  Jumbo Jet Pilot CC £29.95 MNew range of Atari APX American

Hangman CC  £8.85 SumenneCommander  CC  £24.50 AT XA B S R S
ingdom . Supercubes & Tilt cC £14.85

Scram CC  £12.85 Commarcial Prices from £8.85

Asteroids ROM E29.895 Word Processor DISK  £85.00

The West End Atari Centre.

REW Video Products Ltd.,114-116 Charing Cross Rd.,
n= London WC2. Tel: 01-240 3386. 2= »

Access, Barclaycard, Amex, Diners plug Instant Credit Terms.
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Stimulating Simulation!
| have just been reading the March edition of
MicroComputer Printout and | was very in-
terested in the article by Humphrey Walwyn,
which describes the setting up of games
using the computer as a control.

Once again we come back to the same
problem of being left to our own devices to re-
invent the wheel. When someone has done a
lot of work on a particular program for any
purpose whatsoever, it does seem a great
pity that the information cannot be shared,
thus increasing the speed of progress of that
interest

Please can you ask Mr. Walwyn if he could
provide a working example of this type of
program either directly to me, or to be pub-
lished in a future edition of your very nice
magazine, as the thought of having to spend
a great deal of time just getting the first pro-
totype off the ground is enough to stop it
being attempted at all. Even if Mr. Walwyn
could describe the rules of one specific
game it would probably be sufficient to get
some of us started, and | personally would be
prepared to pay for such information.

R.G. Hall,
Water End,
Hemel Hempstead, Herts

We'ra glad to oblige, Mr Hall, and at no addi-
tional cost (though all gratuities gratefully re-
ceived — used notes only and mark the en-
velope Editor, please!)

In this case, Humphrey Walwyn has pub-
lished the listing and program structure for a
game called Energiesic — commissioned and
designed especially for MicroComputer
Printout.

Sufficient detail has been included both for
you to expand this program, and develop
your own simulations.

We hope your enjoy playing Energiesic —
certainly it has proved addictive in the office,
and with a bit of creativity on the board and
playing pieces, it leaves behind most com-
mercial games.

POKEIng it in!

In your recent article on V.D. U advised us
‘RAMs’ to avoid "too much interfacing” and
also ..“loading our floppy dick units indis-
criminately." Although highly graphic, the de-
scription of the transmission of this bug by a
simple handshake, baud me.

Never-the-less | decided to play safe and
made a resolution to date-a lady P.C. B'cose
such women are less volatile and their high-
level language is most educational.

| can imagine the pleasant evenings we
shall spend:- a quiet byte in a candle lit
restaurant, a night at the PROM's, and then
back home on the bus for a bit of input/out-
put.

Mike Roesoft,
Romford

Suggest you refer to ‘Interlude’ program on
Apple (reviewed MicroComputer Printout —
October '81) for immediate remedy,

Sacred Cow
After seeing the wonderful artwork on the
front covers of your magazine each month, |
was wondering if there were any posters of
some of them, especially the one with the
cow (March 82). That face is wonderful.

A, Wainwright,

Sheffield
B

Alas no — though some of them would make
rather good posters, wouldn't they? An
exhibition of the work of Paul Sample, includ-
ing the MicroComputer Printout covers is
shortly lo tour the country, and we will advise
dates and venues as they become available,

Square-eyed
Please help! I've purchased a VIC 20, but be-
cause the cables that came with it are so
short, | have to sit uncomfortably close to my
TV set. Ideally, | would prefer to sit 10-15 ft
away.
There are two variables between the TV
and the VIC:
1. The video cable, connected to an RF
madulator.
2. Another coaxial cable.
Which should | lengthen, and how?
Thanks for your help.
D. A. Pinless,
London SE14

p.s. Please make the answer as non-techni-
cal as possible!!

In view of the nature of this request we refer-
red this one fo our team of boffins who issued
the following advice:

“It is essential that the characteristic line
impedence is not over-atlenuated as this

would give rise lo undamped image reflec-
fion and electromagnetic losses. High fre-
quency decoupling capacitors between the
braid shielding and modulated signal carrier
will help, though if in doubt, balance the de-
gaussing effect with an appropriate number
of picofarads in the ground loop. Raster-scan
signals are particular prone to bursis of
negative phase demodulation so it is best fo
perform a fast fourier transformation analysis
before finally disconnecting your high-per-
sistence oscifloscope.”

Clear? No?

Actually, it is a simple matter of extending
the co-axial cable between the TV and the
UHF modulataor. Use a new bit of cable (from
any TV shop) rather than joining two pieces
together. The end which plugs into the mod-
ulator is an ordinary phono plug — which can
be purchased as a HiFi accessory. If your
soldering isn't too hot, then most HiFi shops
would be happy to make up such a cable.

Milk Monitor
Dear Editor,

Itis obvious that Inside Trader knows much
less about the Apple Il than he would like to
have you believe. Here is some scoop which
may earm you a free drink or two when the two
of you next meet at a watering hole: to enter
the Apple Ill monitor simultaneously depress
the two keys which bear Apple legends and
then turn on the power switch. The device will
come up in the monitor with an arrow show-
ing. Maturally the monitor syntax is different
from the Apple |l but the functions are the
same (examine, modify, move memory etc).

Please have a chat with the proofreader for
WOLIr front cover, A diary is a sort of notebook
in which adolescent females tell lies to them-
selves and to their mothers. Surely the situa-
tion depicted on the front of your March issue
is a ‘dairy'?

Hal W. Hardenbergh,
Prasident,

DTACK GROUNDED,
santa Ana, California

The Gas Bill Story
In Mike's Muses (March MicroComputer
Printout) he waxes lyrical about computer
‘accuracy’. Here is a simpler "error’ to prove
the point:

10LET A =10"192.6

20LET B = INT(10*192.6)

30 PRINT A

40 PRINT B

S50 PRINT A-B

Lines 30 and 40 both print 1926. Line 50
does not give 0. Try it and see. | have tried
this on a ZX81 and a TRS-80.

192.6 has been chosen as it is one of the
values which give an error; caused by the
way computers hold floating point numbers
and the method of extracting integers.

This 'error’ was spotted due to a Zx81 per-
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The Editor welcomes your letters,
but if you require a personal reply
please enclose an S.A.E.

son requesting help in a fairly simple prog-
ram and being totally puzzled by the line 50
effect.

. Bobler,

ZX-Guaranteed

Unsworth, Bury

How many of you £ZX owners knew that one,
then? Mike's Muse on computer accuracy
was sobering to us all — and indeed, this sort
of rounding problem is responsible for many
of the apparently insoluble bugs which new
programmers encounter.

Listings barred
Surely in the age of Information Technology
and the microchip, there must be a better
method of transferring listings via computer
magazines? Consider the time and frustra-
tion taken in laboriously entering a program.
Would it be possible in the near future, as
well as printing listings, to encode programs
as a series of lines, similar to those used on
grocery items? Then with suitable equipment
one would just read the program into a com-
puter using a light pen.
P. C. Whale,
Harlow, Essex

A very worthy idea, Mr. Whale — and one that
is certainly feasible from a technical view-
point. The idea has in fact been tried already
in some American publications, and Hewlett
Packard use such a system for loading prog-
rams from instruction manuals into their more
advanced programmable calculators.

Two problems raise their ugly heads. First,
for programs of the kind of length we publish
in the magazine, several pages of Bar Codes
would be necessary, because that is nof a
very compact method of representing
characters.

Seeondly — the hardware —someone has to
produce a bar code reader at a sufficiently
low price to persuade at least the majority of
our readers to purchase one. And it must run
on most microcomputers.

Nevertheless, it is a project we have consi-
dered for some time — and should the latter
condition be fulfiled, we would be more than
pleased fo run a pllot scheme.

Program Verse

| just wanted you to, see a picture of how |
think a computer feels when we program it
with all the computer garble one is supposed
to program it with! | also thought you might
like the little poem:

My PET

IF | SAVE much money

FOR my dog, I'll buy a NEW bone,

But IF he BYTES the OLD Postman again
He'll GOTO another HOME

FOR my PET s a nuisance,

Muddy PRINTS over my CLR HOME,
He POKES around in dustbins,
PEEKING up infections,

RUNnRing for elections,

What's the NEXT unexpectation?

Lucy Lyons (age 13)
London NW3

Hope springs eternal
| wish to announce that Terry Hope is alive
and well and sitting in the centre of a haw-
thorn bush in Hampshire, This simple self-
protection should prevent all but the most de-
termined Atari hackers from beating his
brrains In afler a nasty omission from last
month’s article "What Atari Didn't Tell You".

Unhappily, there was something Terry
didn't tell you when he dealt with poking
Atari's poly counters. Either that or, as he
avers, it got missed at the printers. Person-
ally, | think it's a shame to blame the printers.
However, the two-line SOUND and POKE
suggestion on page 45 should have con-
tained a second direct SOUND command
immediately after the first, Terry says if it's left
out the result is dead silence and a fear that
Atari is malfunctioning or that one has gone
deaf. Inserted, all is well. The missing line
was SOUND 0,100,8,8.

MNow, if you'll excuse me, | have to go out to
the bush with Terry's lunch.

Mrs Elizabeth Hope
Westering, Hampshire

CP/M denounced

Firstly may | thank you for a well informed and
impartial magazine.

Having read your April issue with interest, |
noted that several times you mentioned the
“more popular CP/M".

| feel that | should point out that as none of
the 'big three’, being PET, Apple and Tandy,
offer CP/M as a standard product, and to-
gether must represent well in excess of 50%
of microcomputers sold, that it must, in fact
be more popular not to use CP/M.

The popularity of CP/M is a myth generated
by the media, who have more contact with
manufacturers than they do with users. Ad-
mittedly more manufacturers use CP/M than
any other operating system, but there are
rmore computer users who do not use CP/M
than those who do.

If an operating system is specifically de-
signed for the machine onwhichit runsitis al-
most invariably going to be more efficient for
that machine, than a “packaged” operating
system.

However, the most important point, as
mentioned in many of your articles, is the
software. If the software is written properly
and is suitable for the job intended, the user
should not even be aware of the existence of
an operating system, let alone be concerned
with which one it is.

| would therefore be grateful if you would
place less emphasis on the operating system
in articles written for the end user.

This is only of concern to software writers,
and they already know the good and bad
points of operating systems.

D.G. West,

Chess Consultancies Ltd.,
Cheetham Hill,
Manchester M8

Well stated, Mr West. We cerfainly agree that
an operating system or application package
written for one specific machine will be far
more efficient and probably more user-
friendly than a packaged one.

CP/M has in some ways become an ex-
cuse for new hardware manufacturers not
providing software support for their
machines. "It runs CP/M” they say “so it has
dccess fo a huge library of applications
software. " What they don't say is that many of
the best business packages are written nof
for CP/M but for one specific machine such
as the PET, Apple or Tandy.

In any event, we predict that CP/M will start
io lose its hold with the arrival of newer
aperaling systems. What is called for is grea-
ter compatibility between hardware man-
ufacturers, not a blanket Gﬂ&fﬂﬂ'ﬂg system
that works on the lowest common de-
nominator.

MicroComputer Printout May 1982
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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 - Head/
Write : Your guestions ans-
wered” - Hotline News & Pro-
ducts* - Pets & Pieces column®
- Peeks & Pokes : gossip”
Starred items indicate regular
fealures also appearing in
subsequent 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 - WordPra Il
review - Modular Programmin
(article & listing) - Basic FIDIH
addresses.

Feb/March 1980
Speech Synthesis on PET -
HitchHiker's Guide to PET : He-
view - Commodore 3050 Disk
Drrive 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
- Commodaore’s New Technaol-
ogy : report from USA - Kit
Spencer Interview - PET as Se-
cret Agent - Assembly Lan-
uage programming aids -
%ﬂmmadure Assembler re-
viewed - 6502 Assembly Lan-
guage Programming - Book re-
view - Tommy's Tips* : Soft-
ware problems solved,

January 1981

How to convert programs from
old to new ROUMs and back - Is
0Z7 the best information han-
dling 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-
trol? - Random Access for PET
disks - Fast Graphics Tech-
nique explained: full listing -
How | developed the Stringy
Floppy!
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Feb/March 1981

What will VIC be like? - VisiCalc
and how to use it - Easier disk
handling with Turnkey ROMs -
All you need to know about
communications - Reports on
gight 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 il
work?

ek by P T Al PRy rrsmmary o geriage

April 1981

What Commaodare didn't tell
you about the Super PET -
Guide to Business Software -
How to buy a computer - All
you need to know about multi-
usear systems - MUPET profile -
Report on the Multi-PET Sys-
tem - How to use cassette files
- VIC in Vegas - The Great
Computer Quiz - Inside the VIC
- Can a Computer Teach youto
Type? - PROKIT: programming
aid for business users - LIST
program for non-PET printers.
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May 1981
Why VIC is the Best Home
Computer yet - How lo Protact
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 to use sub-
routines - plus software re-
Views.
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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 wrile
programs others can under-
stand - Bernard Levin tests the
Bionic Briefcase - Howto Buy a
Printer - Sorts Explained - PET
programmin Emh'ems soved
- How BASIC Works

September 1981

Computing on Citizens Band
Hadio — Do You Meed Disk —
How much does Big Brother's
computer know about You?
The True History of Microcom-
puters — Compleat Computer

Crib Sheet — Silicon Office:
Most Sophisticated program
yvet — Plug-in Programs for PET
— How to write structured prog-
rams — Computer writes Daily
Mewspaper.
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October 1981
Computers That Talk — Which
Computer Should | Buy? — The
MNaughtiest Program in the
World — IBM's Personal Com-
puter — Beginners Guide to
Personal Computing — What is
CP/M? — How the KGEB Steal
Chips — Graphics for Sinclair
ZX-81 — Anatomy of a Mic-
rocomputer — Daisywhesl Dual
Computer Psychiatrist prog-
rarm listing.

* MicraComputer Printout May 1982

November 1981

What computers will look like in
the futuré — 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
games program — Peripherals
for Apple — Son of VisiCale —
What use is Sinclair's 1K of
RAM?




May 1980

Personal Electronic Transac-
tions* : Formatting numbers -
Hardware Repeat key : review
- High Resolution Graphics
RHeview and User Report -
CompuThink 800K disk drive -
test - The Game of LIFE - PET
User Groups - Educational
Software reviewed.

June 1980

PET Show Guide - 8050 Super-
PET : Full evaluation - Book re-
view" - Fantasy Simulations re-
viewaed - Interview  with
Commeodore's founder - PET
Tokens for text - Hanowver Fair
Report - PRINT USING Func-
tion for PET : listing.

September 1980

Colour for your PET - Jim But-
lerfield's Amazing PET semi-
nar - How to Write Better Pro-
grams - Is PET Logical? - PET
has a Light Pen - Disk Lockauts
and Protecting Passwords - Bi-
nary Numbering - AND, OR,
NOT : Logical Operators,

October 1980

Petaid : A do-it-yourself data-
base? SuperChip : evaluation -
Sorting Out Sorts - Screen Dis-
play Aids ; review - What's
Wrong with WordPro? - Data
Pointers - Improving Other
People's Programs - Little Ge-
nius - Not Proven! : review - Re-
versing the Screen

June 1981

The VIC Report: What it will and
won't do - How BASIC works:
PET's BASIC interpreter
Computer Jargon Explained -
Complete Guide to Interfaces
for PET The MiniDigital
Cassette Recorder Reviewed -
Investigation of Commodore’s
Approved Products scheme -
Plug-in-chips for Businessmen
- How good is Compsoft's Data
Management System? - New
Products at the PET Show -
How to use the Time function -
Screen Prompts - Reducing
Significant Figures.
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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 - Assembiler 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 wrang - How
BASIC Works Il - The Great
Computer Race: game

BACK
ISSUES

Now is your chance to catch
up on some of the important
features you missed. But

hurry! We are running low on

several Issues.

‘lIIIIII'II.IlIl'lllil--IIIII-l-l-llllII-I-!IIIIIIIlIIII-IIIIIIII----I-IIM.

To: MicroComputer Printout, P.O. Box 2,
Goring, Reading RG8 9LN

lenclosek..............., for the following back issues at £1.25 each
Charge my Access/Mastercard/Visa/Barclaycard

1y = L TR R

(Please note minimum order quantity on credit cards £5.00)

[ ] Dec 78 [] Jan 80 [] Feb/Mar 80

[ ] June BO [] Sept 80 [] Oct 80 B,
L] April 81 _[] May 81 [] June 81
[]Sept81 []Oct81 [INov8&? { /Dec 81 [JJangz

[ JApr&z

{_JPET Companion (Vol. 1 bound) at £9.95

[ ]Binder at £3.95

[JSubscription to Viol. 3 (1982) at £11.40 UK, £1R15.60 Eire.

£17.40 Europe, $29 USA airspeeded,

£30 rest of world air (delete whichever inapplicable)
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December 1981
The Top Ten Micros — Micro-
computer Cnime - Investigation
Do Businesses need 16-
Bits? — Converting BASIC 1o
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 — Useiful Data Struc-
lures — The micro controlled
kitchemn

January 1982

All about Colour Graphics —
wWhat are Networks? — How to
buy a Business System -
Working from home with a
micro — D.LY. Business prog-
ramming — Converting BASIC
programs — PET Music - Apple
Word Processing - Life game
tor Sinclair — Chessboard
graphics on VIC — Features on
Osborne 1 and Sirius 1.

February 1982

How microcomputers are
evolving into Robots — Con
sumer test on 8 popular micros
— Should you wait for the new
business micros from the Big
Boys? — Are you in touch with
aliens? — Converting BASIC
programs — The microcomputer
under business conditions —
string Handling — Four prog-
rams for the ZX-81 Great
Computing Disasters — Cus-
tom Characters on VIC

MicroComputer Printout May 1982
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April 1982

Energy crizis simulation
Computers in the movies —
Artificial Intelligence — How ta
Duy a Sales Ledger — Solicitors
- Application special — Hi-res
graphics for VIC — Speling
Corrector Programs - Five
business micros evaluated —
More secrets from Atari
Which programming language
Is for you? — Adventure on Atari
and ZX-81 — Does the Sirius 1
obsolete all other micros? —
Decision Maker program list-
ing.
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HOTLINE }

Telex via Computer

*The Medium is the Message’, as
Marshall MacLuhan remarked in
his incomprehensible 1964 opus
'Und"cm'mndfng Media’. But last
week this questionable thesis was
vindicated — as our production
manager, Wendy, struggled to
restore a news story into something
resembling English.

The article — on communications
needless to say - had been telexed
to our office, retyped and then
keyed afresh into the typesetting
machine. The result, as you would
expect, was gibberish.

Wouldn’t it be nice, we thought,
not for the first time, if the whole
thing could be automated. And
now, fellow sufferers, it can. For
Encotel Systems have developed
the necessary software to automate
the sending of telex messages by
microcomputer.

Here's how it works. The
computer 15 hinked via an RS232
port to the telex interface unit
which is connected directly to the
ordinary telex network. Once the
software has been loaded,
messages can be sent and received
in the background, while you
carry on with your normal
computing tasks.

GOTO JAIL

Go To Jail - Do Not Pass Go - Do
Not Collect £200. Yes, it is
Maonopoly, the classic property
speculation game in which
Whitehall and Park Lane change
hands for £375 a piece and you
can pick up a railway station for
Just £200.

Derek Tidman of Work Force
has adapted 1t to run on Sinclair
£ X=81s equipped with 16K of
RAM.

Up to six players can compete,
with the computer acting as
board, rule-book, umpire, dice
thrower, accountant and rent
collector. The player is guided
through the game by a menu
indicating whose turn it 1s and
what property and cash they hold.

The game 15 played using such
commands as BUY, SELL,
MORTGAGE, BUILD and so
on. As Monopoly games
frequently turn into marathons,
Derek has sensibly included a
routine to SAVE the current
game on tape.

ZX81 Monopoly costs £8 from
him at 140 Wilsden Avenue,
Luton. Somewhat cheaper than
the original!

Now if this darn computer
would just throw me a double I
could get out of JAIL and rejoin
the game....

Encotel have the telex system
up and running on the Intertec
Superbrain, but will shortly have
versions for other CP/M machines.
Bntish Telecom have tested it and
given full BT approval.

The interesting thing from our
point of view is that standard
CP/M text files, such as those
created by word processing
software, can now be sent as telex
MESSAPEs.

Telex messages are of course all
n capitals, but the system carnes
out the necessary ASCII to Baudot
data conversions, compensating
where necessary for lower case
letters. Further details can be had
from Bob Jones at Encotel
Systems, 530-538 Purley Way,
Croydon, Surrey.

Getting stories back from our
foreign correspondents in time for
copydate has provided more than
a few headaches in the past, as the
Editor’s depleted stock of Aspro’s
bears witness. This month former
Times correspondent Michacl
Frenchman, will be taking delivery
of the Osborne 1 briefcase
computer he bought after
reviewing it in The Thunderer. He
plans to transmit copy for future
articles to us via the international
telephone network using an
acoustic coupler and the Microlink
program.

Perhaps the first British
journalist to file stories in this way
was another of our contributors,
Guy Kewney, who managed to
scoop competing trade weeklies
with a report from this year’s
Consumer Electronics Show in
Las Vegas. He too used the
Osborne 1 because of its
portability. Details on how you
can communicate from Oshorne
Computers at 38 Tanners Drive,
Blakelands North, Milton Keynes,

Curse of the Hotline

Selwyn Ward is a man who never

touches wood, and breaks mirrors

without a second thought. He

must be, because he has just asked

me to publicise his new journal
Computer Games Review.

Starting with the June issue the
£10 a year bi-monthly will

concentrate on reviews of games
programs. Ward’s address is 10
Star Lane, 5t. Mary Cray, Kent.

Bearing in mind the kami-kaze
style record of organs previously
publicised on this page, I give it
three months. At the outside.
Touch wood.

Tom pawhrged B jlare
ardnce 10wt Tele Che
o L Eesbials anhum syl
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Anti-glare filters are hardly a new idea, but the Homalite low
reflectance, contrast enhancement screens must be the Rolls Royee of

filters.

The idea of course is to cut down eyestrain and fatigue, or in my
case illegibility — my computer screen being cunningly positioned to
reflect whatever sun there is right into my eyes.

SGL who make the Homalite filter will actually sell you one that
is colour matched to the phosphor of your screen. The bad news is
that they are at 76 Euclid Avenue, Hadonfield, New Jersey 08033,
once uncharitably described as the armpit of the USA.

Apple Trainers

Everyone has their favourite
software horror story. Mine
concerns the man who bought a
Payroll package that worked
perfectly, but for one thing: it
used American tax codes and
required all salanes to be in
dollars!

Apple have had a truly onginal
idea that could make such
disappointments a thing of the

past. Called Trainer Packs, they
contain the kernal of such
programs as VisiCalc I and
Applewniter IT1. For £18 you get
the documentation and a diskette
which allows you to do a sample
run of the real program in the
privacy of your own home. All in
all, a considerable improvement
on the usual five-minute high
pressure demo you might be
treated to in the store - if you are
lucky.

As you will have gathered, the
Trainer packs are for Apple III.
Other titles available in the series
are Mail List and Business
Giraphics, with more to follow.

Can you claim the cost back if
you subsequently buy the real
thing” “Um-Err” said Apple when
[ engquired. So it can’t do any
harm to ask.

Talking of Apple software, the
company are about to publish a
uscful directory. I counted 17
‘approved’ programs for Apple
LI1. The latest of these include a
communications package called
Access I11, the Script T text
cditor for Pascal text, and a Pascal
Utilities Library. The directory is
free.
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Shoot the Messenger

I have bad news for the promoters
of the forthcoming Computer
Controlled Video Workshop. The
video disk is about to be
pronounced Dead On Arrival.

Which 15 a paty, since video
disks, with their ability to store
hundreds of thousands of frames
of information on a single low-cost
platter, offer a far more cost-
effective means of storing data
than yer actual Winchester — let
alone floppy — disks.

It is fully seven years since the
first video disk plaver was
announced, and RCA, Philips and
sundry Japanese megaliths have
been selling them in the States
since 1977. Without, it must be
admitted, a great deal of success.

In fact it was the video disk
manufacturers who first learned to
appreciate that it is software that
sells hardware, a lesson lately re-
discovered by micro-men.

The fact that video cisks can’t
record didn’t help much, either.

The final nail in the video disk
coffin 18 the agreement of a single
standard for low-cost miniature

video tape cassettes, upon which
the signatures of Sony, Philips,
and the other big video names is
barely dry.

Friends in low places tell me
that this has already led to money
earmarked for the development of
the video disk being diverted to
said low-cost miniature video
cassette recorder projects.
Without the economies of scale
offered by a consumer mass
market the video disk looks as if 1t
will become a rather more
expensive piece of kit than it 1s at
present.

All this has happened so recently
that the brake has yet to be applied
to the development of computer
interfaces to video disks. Indeed,
an enterprising American
company is already offering a
video disk storage device linked to
an Apple. Delegates to the
Computer Controlled Video
Workshops (admission £275!) will
be able to play with it on May 18th
and 19th and June 17th and 18th.
Details from 108 Kew Road,
Richmond, Surrey.
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I think I had better tell yvou about these people, because single handedly

they have convinced me to do something that a mega pound advertising
campaign from British Telecom failed to do — and that’s to become a

Prestel subscriber.

Folks in question are Messrs. Reid and Henry who run a free
daily electronic magazine all about micros, called Viewfax 258. Apart
from news, there is also free software to download. It is accessible to

15,(NK) odd subscribers to Prestel.

Obviously the money has to come from somewhere, and Viewfax
raise 1t by selling pages at £1% a ime to computer manufacturers and
dealers to run their own newsletters, bulletin boards, product

directories and dealer lists.

Cne major advantage Viewfax enjoys over other bulletin boards
is that it is available 24 hours a day at local call rates. Prestel
information 1s also sent at four fimes the speed of most bulletin board

SYSIcIms.

The magazine has allocated a number of pages to computer clubs
which they can edit themselves free of charge. Response frames are
provided for electronic mail and the ordering of products and services.
Micro owners are also offered free space in a "Sales & Wants' section.

You can reach Viewfax 258 by telephoning 021-705 0258 or use
Prestel maitbox 021704115 1f you are already on the system.

The squeeze is on

My problem with floppy disk
systems is that I can never get
enough on them. Though different
types of floppy disk vary in capacity
by a factor of up to 10, sooner or
later one finds oneself swopping
disks around like playing cards for
lack of space.

Which is why computer scientists
all over the world have been
researching into Data
Compression — ways of squeezing
more information into the same
number of bytes. The problem to
date has been that the best
methods offer an improvement of
only about 20% , and are very slow
both at encoding the data into its
compressed form and subsequently
decoding it again.

Enter Dr. Dennis Andrews;

[RE S <l

he's a sort of cross between
neurobiologist and engineer (in
case the photograph hasn’t already
given that away) from the
University of Keele. He's come up
with a program called E40 which
claims to reduce text files down to
about 40% of their original size -
and 1in not much more time than it
takes to make a copy of the file!

Maddeningly he won't tell me
how it's done. Even my best set of
trick questions (guaranteed to
extract a full confession from the
most tight-lipped company
spokesman) reveal only that E40
is based on ‘statistical properties
of English’. “Even the University’s
computing department don’t
believe it’s possible™, chortles the
good doctor.

‘The utility requires no
knowledge of what 15 in the file to
compress it, since it can cope with
all 256 possible ASCII character
codes — including the special
symbols used for embedded
controls in word processing.

Though primarily designed for
normal English prose, E40
apparently copes with Olde
Enghish Poetry, technical manuals

and even straight numencal data.
We have yet to try it out on
Tommy's *Enghsh’

E40 was developed with
mainframes, minis and micros in
mind, and in the latter case 15 now
available for any machine that will
run CP/M. A 6502 version 15
apparently ‘nearly finished’,
aimed at the Apple II, III and
(ultimately) PET.

E40 works as a utility in RAM
(occupying around 9K) and you

simply compress or expand any

file on the disk. This rules out
random access files — where you
only use part of a file at once.
Andrews hopes that several word
processing suppliers will link their
products to E40 - thereby making
the whole process transparent to
the user.

E40 is available for £100 +
VAT (inc. P&P) according to the
good doctor, or £99.95 + VAT if
you believe his marketing advisors.
You can get it from Keele Codes
Ltd., University of Keele, Keele,
Staffs. ST5 5BG.

Angry Letter

*Angry of East Grinstead’ has
taken me to task for writing about
the Olivetti mini-Winchester disk
last month. It works with neither
his PET, Apple nor, he says, any
other proprietary system,

Stand easy, ‘Angry’; I have the
answer. The boffins at Small
Systems Engineering are even
now putting the finishing touches
on a mini-Winchester disk system
that will plug directly into your
PET, giving up to 12 megabytes of
hard disk storage under either the
PET Disk Operating System, or
CP/M. Or both!

What's more, under CP/M, this
new MWI1000 system will run
without the PET if any standard
terminal is plugged into the built-
in R§232 serial port. This, as the
Small Bothin 1s not slow to point
out, amounts to a very economical,
stand-alone Z-80 based CP/M
computer with 60K of RAM and a
hard disk.

£3360 1s the cost of the 12
megabyte system, although there
15 a 3Mb version for a more
modest £2538 + VAT. The Small
Systems bofhins reside at 2-4
Canfield Place, London N.W.6,
Tel: 01-328 7145.
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HOTLINE

New generation of PETs, VICs coming

EXCLUSIVE: Commodore are
about to announce not one but
five completely new computers.

They range from an intriguing
sub £100 computer/music
synthesiser/video game machine,
to a powerful new business
computer with 256K of RAM.

Commodore plan to unveil the
new range — which will eventually
kill off the PET - at the Hanover
Trade Fair in late April.

Here is a model by model
breakdown with the (hitherto)
confidential details of each
machine:

THE ULTIMAX is a low-cost
combined computer, sound
synthesiser and colour video game
machine. Like the current VIC-20,
it normally plugs into a TV screen,
but for special high resolution
effects it can be used with a colour
monitor.

The Ultimax accepts plug-in
cartridges, but nof the same ones
as the VIC-20, A variety of video
game cartridges will be available,
as will a sound synthesiser with
‘piano’ overlay for the membrane
keyboard.

To compute, a BASIC cartridge
must be slotted in. This is not the
‘standard’ PET/VIC/Microsoft
BASIC, but a subset of it minus
trig. functions and dimensioned
Arrays.

Dhd I tell you that the colour
graphics are superb? Well they
are, with up to 16 different colours
on screen at any one time, and
high resolution of 320 x 200 pixels
(picture elements or points) built-
im.

The designers have also adapted
the ‘sprite’ graphics techniques
developed at MIT for the Logo
language. A sprite is a single
character that you create on a 24 x
21 matrix, which can then be
moved around the screen
independently of anything else. It
might be a Space Invader, a
transistor or whatever you choose.

In fact, you can have up to 256
such sprites and in a varniety of
colours. They can pass over or
under each other on the screen, or
simply collide. Up to eight sprites
may be on any one line, so large
3D effects can be created. Because
screen images can be moved pixel
by pixel, both honzontal and
vertical scrolling is possible.

Whereas on the VIC-20 both
audio and video output are
controlled by the VIC chip, on the
Ultimax the VIC chip has been
split into a 6566 chip to handle the
more complex video display, and
a 6381 SID sound synthesiser. A
variety of sounds can be generated,
making it possible to simulate

different instruments in eight
voices.

The CPU is a 6510, essentially
an upgrade of the PETs trusty
6502 chip. It uses the same machine
codes but has an additional 8-bit
output port that is bit-by-bit
programmable. This allows more
memory to be accessed than on
the 6502, but without recourse to
memaory management routines,

The Ultimax uses the standard
Commodore cassette system for
storage, and comes with 1K of
screen RAM, 1K of colour RAM
and 1K of user memory. The
BASIC cartridge includes an
additional 2.5K of RAM.

Probable price: £99 inc. VAT,
but with CBM marketeer John
Baxter covetously eyeing the
lucrative Sinclair market, he
might persuade Big Bob Gleadow
to let him sell it for less.

Target date for release is
September, but you know about
Commodore and their release
dates ....

Much heralded the VIC-4(0

leaves most prognosticators with
egg on face. Contrary to prediction
it has more in common with the

Litimax than the current VIC-20
model. It will, for example, accept
Ultrmax cartridges, but not VIC-20
ones — a further example of lack of
long range planming at CBM.

It looks as if there will be two
models, one priced at about £300
with 16K of RAM, and a 64K
version at around the £500 mark.
The latter will, as with the PET.
have 32K of RAM accessible by
the user from BASIC. The
remainder up to 52K will be
available for languages ete.

The VIC-40) will share the same
ROMs as the existing VIC-20, so
there shouldn’t be any
compatibility problems there. In
fact it will be possible to redefine
the memory map, 50 conversion
and tailoring of PET and VIC
software should be straight

forward.

It will be possible to plug more
accessories in without the need for
multiplexer: four games paddles,
two joysticks or two light pens.

Case and keyboard will be the
same as the VIC-20.

According to the Commodore
leaks department, there are also
plans for a direct connect modem,
Z-80 softcard, Extended BASIC
ROM and Extended Machine
Code cartridges, the latter
necessitated by the lack of a buili-
in machine code monitor.

Release date 15 currently
scheduled for the end of the year.
The Commodore 64 looks

like a replacement for the 4000
series PETs, from where we
stand. However, Commodore are
likely to continue making the
latter for as long as there is a
demand.

Smart new ergonomic styling
resembles a rounded off PET,
with detachable kevboard and tilt-
and-swivel screen. The new
keyboard seemed a considerable

improvement when I tried it, both
from the point of view of ‘feel’,
and the provision of ten
programmable unction keys.

Commuodore’s marketing bods
reckon the CBM 64 will slot in
just about the VIC-40). Screen
layout is still only 40 columns
however, but BASIC 4 will be
implemented, so all that 4000
series software should run without
difficulty.

The Commodore II is where
1t all starts to get interesting. Two
models are planned, with 128K
and 256K of RAM memory
respectively. Some sources hold
they will be marketed as the
CBM 128 and CBM 256.

Whatever the designation, both
will have the same space-age
styling as the Commodore 64,
much of the design work on which
was performed by Porsche before
Commodore fell out with them.

Disk drives will be built into the
base. These will run off DMA so
they should be very fast.

The CPU 1s a 6509 (no blood
relation of the 6809) with bank
switching between the 16K RAM
banks. Screen format is 80 columns
by 25 lines with a built-in high
resolution graphics capability (but
will it be implemented?) There is
also a 24 hour clock with
programmable alarm, so no doubt
someone will offer a battery back
up to keep it going when the
power 15 off.

Commodore have at last
provided both R5232 and IEEE-
488 interfaces onboard. Judging
by the preliminary spec, wot I
have had sight of, it looks like the
full, debugged IEEE-488 — at long
last!

Taking the 256K version, 64K
of memory will be allocated to the
operating system, probably to
allow space for additional
processors. It 1s hkely there will be
slots for Z-80, 6809 and 8080
processors. Hints of a
revolutionary new ‘universal’
computer capable of running
“any” software have been dropped
by Commodore bigwigs recently.
Despite enthusiastic reporting in
the national press, we remain
unconvinced; the Z-80 softbox for
the PET is hardly a new item, and
the CBM micro mainframe already
offers dual processors.

Returning, reluctantly, to the
CBM 256 memory map, we find
128K awvailable for softloaded
languages and operating systems
(such as CP/M?), and additional
space for expansion ROMs,

It is also worth noting that the
memory will be capable of
expansion to 512K with an external
box.

On the software side we find
that the language subset of the
6509 is almost identical to the
well-tried 6502, so although there
15 no direct compatibility with
software for the 8000 series PETs
(aaghh!), conversion “will be
casy”. Their words, not mind.

Rather sensibly Commodore
have chosen to get their *Approved
Products’ suppliers involved
before, rather than after, the
launch of the new machine. Ata
confidential briefing session, into
which I managed to insinuate
myself, one of the software
publishers asked the obvious
question: “With all this RAM
space and memory mapping, will
character sets be definable?’
Answer: “That’s why we invited
you here today’. ... Proving beyond
doubt that the Commodore still
believes that Software sells
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Hardware. It is on the basis of this
broad base of supporting software
that the new range of computers
will be marketed.

One final observation on the
CBM 128 and 256: there appears
to be 5 levels of interrupt, so the
designers may well have mutli-
tasking in mind. The
implementation will probably be
left to an independent software
house, if past experience is
anything to go by.

Soap Opera

It has become a tradition on this
page that there should always be a
column entitled *“What Is Going
On At Atan?

It being business as unusual at
Atari, I will endeavour to bring
vou up to date. Last month’s
episode saw Alarn signing over a

Oh, and there 15 also the kernal
of a network built-in. No doubt
the same will apply to the
commercial development of that
also.,

"Price? Probably £2000+ for the
128K model; £25004 for the 256K
versions. Availability from around
late summer time.

Of course there are still
persistent rumours of a 16-bit
machine from Commodore — but
that’s another story.

(reportedly) six figure sum to their
ertswhile UK agents, Ingersoll,
for the right to distribute their
own products here.

This episode finds ace Atari
marketeer Pip Ernington, poised
to defect to Commodore, her
head turned by the blandishments
of Range Rover-driving Big Bob
Gleadow.

Mystery surrounds the
whereabouts of erstwhile general
manager Steve Bernard and his
amazing leather trousers.

And what is to become of
Ingersoll’s contracts with software
authors? (not a lot, according to
virile pipe-smoking lan Lawrie of
Sthcon Chip who says he will
paddle his own canoe).

Confused? You won't be after
the next episode of Soap.

Serious
Software

With ACT signing up new
dealers for their 16-bit Sirius 1 at a
rate of more than one a day, there
has been quite a race to get
commercial software up on the
system.

First past the post has been
Zenithplan with a Sirius version of
the Compact accounting suite,
comprising Order Processing and
Invoicing (£700), Sales, Purchase
and Nominal Ledgers, Inventory
and Payroll at £350 each. All are
said to be capable of integration.

ACT who have their own
integrated accounting suite called
Pufsar due for imminent release,
were putting a brave face on it,
“We are pleased to see Sirius
supported” said a spokesman
through gritted teeth.

Hewlett-Packard enjoy what almost amounts to a cult following
amongst the engmecering fratermity. When their HP-85 personal
computer was unveiled two years ago I hardly knew whether to be
more impressed by the business-like design or the prices. And if you
don’'t encounter many HP-85s outside engineering offices, those

prices are the reason.

Now Hewlett-Packard are launching a new computer, the HP-87
which disposes of most of the other points of criticism, notably that of

an overly small screen.

The new machine has high resolution (544 x 240) 80 column text
and graphics display plus the ability to add substantially more memory
- up to 544 kilobytes. That may sound like a lot, but it equates (o a
VisiCalc worksheet of 254 by 63 completely full cells, and problems as
complex as that, though on the large side, are far from unknown.

The standard HP-87 is being supplied with 32K bytes of RAM at

tiaxl + VAT.

HP offer their own range of software covering scientific and

Hew HP=-B7 personal
computer from
Hewlett-Packard fteatures
high=resolution,
ouilt=in BO-column
display for text and
graphics, and seven
special function

kays which (with shift)
make available 14
nser-defined functions.

engineering, and some business applications. Belatedly they have
mtroduced a plug-in CP/M module which will give users access to a
much broader range of software, (pcluding programs written in
Pascal, FORTRAN and COBOL languages. However, the CP/M
system, which incorporates a Z-80 program, costs a not insubstantial

£o72.

The HP-87 1s described as ‘upwards compatible’ with the "85,
which means that programs for the earlier machine will run on the

new one.

HP offer their own line of peripherals including, as you would
expect, single and dual floppy disks, and for larger, richer customers,
a 5 megabyte fixed Winchester disk with 270K built-in mini floppy.
There is also a new “low-cost” graphics plotter costing £969.

HPF have their own Literature Enguiry Section at King Street,
Winnersh, Wokingham, Berks, who will be happy to swamp vou with

brochures.
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few months? John Gowans

reports the State-of-the-Art.

Are the new generation of pocket/portable
computers genuinely useful — or merely
executive toys? What is the technology
which makes these ‘wonder boxes’ possi-
ble, and what developments are likely in
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... The strangely-shaped Earth creature
twitched, his eldritch non-complex eyes
desperately searching for an RS232C in-
terface to his ship's host computer. With
a nonchalant upside-down smile, Zog
the Alien tapped keys on the box in his

State-of-the-Art Report:

developed the chips and the Japanese com-
panies cleaned up with the mass sales, leav-
ing US producers like the fledgling Commo-
dore, Hewlett-Packard and Texas Instru-
ments in the mire. )

Texas needed the talents of Electric Robb

single chip to make a MOS integrated circuit;
the complementary bit means that each ele-
ment of the circuit on the chip is made up of
two linked transistors, one built in PMOS and
one in NMOS. As you might expect, this type
of circuit, using two MOS technologies in

: _ Wilmot to pull the calculator and watch divi-  each element, took more production stages
# E!;r:j’r jﬂﬁf;iadrg;i if:;:jﬁ;gjﬁi; sion round, and it was this success that got  than straight NMOS and gave much lower
b i g him the perilous ICL job. circuit densities.
rator... (© A. Morgan 1980, from the So now, those little calculators that every So CMOS was put on the back-burner, and
creator of 'Zog Goes to the Laundrette’  school child seems to own —and | amproud  CMOS products were premium-price chips
1 and the current top seller, ‘Zog and His to maintain my mathematical literacy by  for special applications where their advan-
i Vet have an ldentity Crisis.’) using long division on my tax returns —are al-  tages of low-power operation and low sus-
In one powerful paragraph, a sadly-neg- most all from Japan. ceptibility to power supply fluctuations came
: lected science fiction writer sums up the be- in useful. In other words, for battery-powered
nefits of pocket computers; you can figure Dynabook portable equipment.
out whether Earthlings are hostile without  Still, the US could have learned something
!I plugging into outside power, either electrical  from the debacle. It was obvious'that very  Energy savings
K or computational. No alien should be without  soon the technology would be availablefora  But as NMOS designs became more com-
;'; one. true pocket computer, converging from vari-  plex and the microprocessor made its ap-
-’ And if the industry pundits are to be be- ous areas of research. And, as far back as  pearance, CMOS chips actually became
lieved, earth creatures too will soon feel un- 1971 Xerox's Palo Alto Research Center, set easier to make than many NMOS products
] derequipped without their portable micro.  up a year earlier to do long-term product re- and came back to the forefront. RCA came
;i Listen to Egil Juliusson, of Dallas prediction  search, decided that the ‘executive worksta- up with the CDP 1802 CMOS micro, and
3 firm Future Computing, as he projects sales  tion’ of the 80s would be what the renowned =~ CMOS memory and logic chips started to

TS

figures of $750m for the pocket computer
market by 1985. And Egil goes on to say that
this represents 2,500,000 over-the-counter
sales — figures comparable with the numbers
floated for sales of personal computers in
general (conventional ones, that is) by that
time.

Wrist-watch calculator

It should be clear that we are not talking
about your common or garden pocket cal-
culator here, let alone the appalling wrist-
watch calculator that has to be poked in the
keys with a sharp stick. Egil would not have
kept his futurist's job long if he had started
1982 by predicting big sales for these elderly
devices.

Mo, what we have here are real microcom-
puters on an even smaller scale than usual,
full-feature pocket machines with their own
long-life power sources, displays, tiny
peripherals, and high-level programming
languages. Little computers that can run the
same kind of programs now running on the
micros in today’s offices and homes, only
they can do it in tomorrow's airliners, tilting
trains, or public conveniences.

The big marketing push in the new area is
now an, trying to convince cable-bound com-
puter users that they have nothing to lose but
their interfaces. On the back cover of a recent
Byte, science and science fiction writer Isaac
Asimov — looking even more Dickensian than
usual in his enormous Rhodes Boyson side-
whiskers — holds up a Radio Shack pocket
computer to the reader's gaze. Gives the
machine that futuristic air, see? And more of
the same is on the way as the Japanese firms
gear up their formidable production lines to
the new boom, and the Western computer
firms wonder what to do with it.

Once again it seems that the US and
Europe have been caught with their technol-
ogy down by the Japanese. Which is odd,
historically speaking... :

The history of the pocket calculator and the
digital watch is too well known to bear repeal-
ing: suffice it to say that the US companies

Alan Kay and the boys called the Dynabook;
this was to be no conventional cobbling to-
gether of screen, keyboard, and disks but a
sort of notebook-sized package like the fam-
ous Hitch-Hiker's Guide to the Galaxy. It
would have a flat-screen display like the later
digital watches, and would be able to link up
with bigger computer systems and
databases.

“To be a hand-held/
portable/pocket
computer in my
book requires a

recognised high-level
language for the

user to program in...

This should have given a hint. But re-
member that this was more than 10 years
ago, before the microprocessors, high-

density memory chips, and liquid crystal dis-

plays we take for granted now, so don't criti-
cise Xerox for not producing the goods.

Even so, as the technologies advanced it
still seemned there was a lack of vision in the
US. Watches and calculators, yes. Talking
language translators, yes, Digital doorbells
with 24 tunes (God help us), certainly. But
pulling the technological threads together
into a pocket computer was left to Japanese
firms.

What are the technologies that have made
pnocket computers possible, and turned the
Dynabook from a dream into a possibility or
probability? There are three main areas —
chips, displays, and batteries.

On the chip front, there was Complemen-
tary Metal Oxide Semiconductor (CMOS to
we cognoscenti) design. This was one of the
early ways of integrating transistors onto a

come off the lines. Energy-saving became
fashionable.

Still, even in CMOS the pocket computer
was a tricky proposition. Displaying compu-
ter information has long been the province of
the cathode ray tube, which even its staunch-
est supporters admit is a very bulky piece of
kit. Open up the nearest micro and take a
look: it's a good bet that the CRT takes up
most of the room inside. Even worse, a CRT
display takes up a lot of electrical power and
a portable computer is not much use if dis-
playing information drains your batteries in
minutes rather than hours. Light-emitting
diodes were a better bet, the familiar little red
lights you now see twinkling on any old bit of
electrical equipment. These were in fact
used in the early digital watches, but were not
a greal success.

As an example, consider Uncle Clive
Sinclair's Black Watch, which displayed the
digital time when you pushed a button on the
side. This used LEDs for its display, and
came in for criticism from people who
reckoned that Clive had actually: put the
clock back 100 years by producing a wrist-
watch that needed both the user's hands to
operate. Best rest assured that the normally-
blank black watch face was no aesthetic gim-
mick; once again, the power consumption of
the LEDs was too high for a long battery life if
they were left switched on the whole time.

The liquid crystal display, or LCD, soon
came to the rescue. Using some tricky chem-
ical and physical effects involving twisted
molecules and polarised light, these displays
were cheap to make, easy to read, capable
of high-resolution, and — most important
consumed very little power. Their operational
life (in years) is short compared to LEDs, but
that's nothing compared with the advan-
tages.

So the low-power chips and displays were
ready. And then battery research seemed {0
step up a gear as well, fired by the calculator/
watch phenomenon. Exotic materials like
lithium, silver, and even sulphur were pres-
sed into service as power sources, and the
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BE A SHARP BUSINESSMAN  £978 +VAT

nary CE-150 Graphic Printer
ur briefcase!

COLOUR PRINTER

uter approaches

COMPUTER AND 4-

The sensational ne

a com
and a cassetie racorder and you have

SHARP CE-150 \ 2
d-colour Graphic ;
Printer

£130.39 + VAT:
Total £149.95

Price includes SECURICOR 24 HOUR DELIVERY*.

Same day despatch, subject to availability.

BUSINESS APPLICATIONS

the Personal Co
w PC-1500 Pocket cﬂmppqgte, battery powered, Business

ity. Add the revolutio
stem that travels in yo

mputer in abil
Computer SY

e i

15 FoL

¢

SHARP PC-1500
‘Basic’ Pocket
Computer

£147.78 + VAT;
Total £169.95

BASIC LANGUAGE
The most simple computer language is used for programming ease,
Additional BASIC terms provide variables including two-dimensional
arrays, variable strings and many other advanced features.,

LARGE MEMORY

16K bvies of BOM and 3.5K bytes of RAM, with 2 BK bytes in the
user area, Adding the optianal CE-151, 4K byte memory module,
pxpands the RAM to 7.5K bytes. An 8K byte memory module will
be available ston. The PC-1500 iz battery powered and program and
data memories are fully protected, even when switched off.

FO-1500 JAH H——— |

MINI-GRAPHIC DISPLAY

January Sales AHained [dsplay)

Quick and accurate data processing in daily business, Estimates,
records and charts of sales, salaries, invoicing and all other data
crucial to efficient business operations can be easily programmed,
calculated and summaoned.

ENGINEERING APPLICATIONS

Technical calculations in fields such

as mathematics, statistics, measuraments
and mechanics are done superbly and
easily. The calculator more than meets
the requirements of engineers and
scientists,

o L11-28 - L Egualicral Graph |peinbauti
B 21-3B PR . | |
C 3-48 = 194
O &i-58 . T2

MANAGEMENT APPLICATIONS

Balance sheets, so crucial to managemeant analysis, and profit
calculations by break-even point analysis are instantly yours wit
the PC-1500. By using the integral clock, calendar and alarm
functions, this computer can also be used as a schedule reminde

The 7 x 156 dot matrix allows almast any display, including gamae
symbols, Line widih is 26 characters and/or numbers.

HIGH SPEED DATA PROCESSING

The C-MOS5 8-bit CPU enables swift data processing. Complicated
technical or business calculations require Tar less time,

OWERTY TYPEWRITER KEYBOARD

The first in a pocket computer, Lower case letters are available. With
the optional CE-150 colour graphic printer, the PC-1500 can serve as
asmall personal typewriter, Word Processor software will be available
SO0,

SIX SOFTWARE KEYS

These can sarve as reservable keys, ar as definable keys to define
programes.,

CE-150 4-COLOUR GRAPHIC PRINTER/CASSETTE INTERFACE
Automatic program, date and calculation printing. It prints

virtually any drawing in gither red, black, green, or blue, Characters
are printed in nine different sizes and in lines ranging from 4 to 36
digits in length, You can control the printer completely and direct
the printing either up, down, left, or right. As 3 cassette interface it
will connect up to two cassette recorders, one for data and program
storage, the other for their recall. The CE-150 has a built-in recharge-
gble battery and is supplied with a mains adaptor, type EA-150.
AVAILABLE S00MN

* RS-232C interface. * Software board to serve 8s input keys in
graphics, or picturas, praviously drawn on a template, * ROM (MASK
ROM| module also applicable, ® A wide range of business software,
DIMENSIOMNS

PC-1500: 1956Wx25. 5Hx860Dmm [7-11/16x1x3-3/8""'] Wt 375g (0.B3Ib)
CE-150: 330WxE0H=115Dmm {13x2x4 inches]. Wt 900g (1.98Ibs).

Full 12 MONTHS guarantes, with EQUIPMENT LOAN SERVICE
during downtima,

*SAME DAY DESPATCH of orders — Systems by SECURICOR 24
hour service, (to attended premises only) or by first class registered
post, AT NO EXTRA COST'

SEND FOR FULL DETAILS to TEMPUS, the Hand-Held Computer

h

T.

S Specialists,
=1
HOBBY APPLICATIONS [ — — S—— — — — >(g
Many popular computer games can To: Tempus, FREEPOST, 38 Burleigh 5t, Cambridge CB1 1BR.
be played, including Blackjack, INEO PRICE TOTAL
utilising the random number aTy : ITEM : |
function. Use the clock and alarm PC-1500 Pocket Calculator £169.95
B — | for speed games, The Computer CE-150 Four Colour Printer £149.95
| E;ﬁihr;ﬂ will draw virtually any CE-151 4K Byte RAM Madule ‘ £ 4995
e L1l Sl 20T, = l e c—
Computesr Graphe [Diingseg) : T{:t.ﬁl inl: UAT
For information only tick appropriate box
3 : ™2 Wi I
[ N : | herewith enclose a cheque or Postal Orders value £
i or | wish to pay by Access B'card/Visa
My number 15:
TEMPUS b
: . Acdcress
38 Burleigh Street, Cambridge CE1 1DG. R
[

Tel: 0223 312866
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-
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and held alphanumeric
programmable - BASIC
language —holds up to ten differ-
_.esasiO  entprograms simultaneously -
FX-702F % gubroutines nested up to ten
1 levels—program looping up to
eight levels—simplified program
editing and debugging —variable
programming capacity: between
1680 steps with 26 memories and
80 steps with 226 memories -
55 single key routines including
log, trig and hyperbolic—built-in
routines include standard devia-
tion, regression analysis and
correlation coefficient—all
programs and memory data

THE FX702R A pOCket COMPULET i iion winosa 7
that communicates s :;;;’;f‘;

in BASIC language. zr£10995
AVAILABLE AT SPECIALIST CASIO CALCULATOR OUTLETS.

CAS I o@ \X/HAT WILLTHEY THINK OF NEXT?
WY

CASIO ELECTRONICS CO.LTD., UNIT 6,1000 NORTH CIRCULAR ROAD, LONDON N

MORE POWER TO YOUR POCKET!

el

!, —

| SYSTEM FOR
PROFESSIONALS.

The Calculator. The HP-41CV is the most powerful personal calculator that Hewlett Packard have ever designed. Contains 318
| storage registers or 2,233 bytes. Features include alphanumeric capability, continuous memory, enhanced programmability
\ and RPN logic. And when your requirements grow, so does the HP-41CV with a host of peripherals and modules.
| Card Reader. A valuable option that retains programs and data on small magnetic cards. It keeps track of cards and even
~ prompts you for the next one. A security feature permits a program to be run but not reviewed or altered under normal operation.
L Printer/Plotter. An especially quiet battery-operated thermal printer that gives you numeric, upper and lower-case alpha,

\ double characters, plotting capability and intensity control. So valuable for editing programs ar checking long calculations.
| Extended Function and Memory Module. 47 extra functions immediately available plus another 127 storage registers.
\l  Extended Memory Module. Yet more storage capacity - 238 additional registers - 2 modules may be used with the
extended function module giving 603 more registers to your HF-41C or CV.
'|I HP-IL Module. Allows the HP-41C/CV ta control up to 961 peripheral devices including a new printer (HP-B2162A) and a
cassette dnve.
e Digital Cassette Drive. Up ta 131,000 bytes may be stored on one minicassette. This is more than 50 times the basic

capacity of your HP-41CV.
O I I S S S S N S S I S N e S . S . S D S S S - — —
n-lF‘-tHC"u’ £208.75 L]

Card Reader HP-82104A £138.26 [ Name

As a major distributor of the superb range of Hewlett I . I

Packard equipment, we will always take the trouble E:{gﬁégpéﬁilﬁﬁn ifﬁimn U Address — I

to ensure that you have the right calculator or Modules HP-B2180A £55.06 ) [

computer for your operation. And once you've bought, I Evharrioel Niaors MDIjU]E.‘ I 4t I

you're secure in the knowledge of Sumlock Bondain I HPE2181A F55 Eg n I

full service back up. HP-IL Module HP-82160A£91.76 01 : :

Order now by telephone (24 hour) using your EEE1E?£ED£E n Cut out this coupon and send to:

ACCESS/BARCLAYCARD number or by filling in I Thermal Printer I-IIP-E‘IEEA @ SUMLQEK EnN IN LTD I

the coupon. I : DA -
(For IL operation only) £321.50 [ :

All prices include VAT, Postage & Packing. l_PIease tick box of itemni(s) required 263-2649 City Road, London ECIV 1JX. Tel: 01-250 0505.  MP
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Sharp’s brand new PC-1500 with detachable four-colour plotter.

| result is that today a tiny single cell can drive

a complex combination of electronic circuits
for years if necessary — and can then be
quickly recharged.

NewBrain

All the bits and pieces were available for a
pocket computer shortly after the middle of
the last decade. But the first most of us heard
about it was in 1980, from two contrasting
sources: the National Enterprise Board's own
Newbury Labs and the giant Sharp Corpora-
tion of Japan (which, as a digression, got its
name from its first successful product, a
longer-lasting ever-sharp pencil).

Newbury's MewBrain caused something of
a sensation when it was launched in the
Spring of that year, and deserved the fuss.
For here was a portable micro complete with
a ZBOA, a single-line LCD display, a full
QWERTY keyboard, a remarkable number of
interfaces, and 32K of RAM expandable to
2M bytes. Even more amazing was that the
NewBrain's Basic was provided by a com-
piler rather than an interpreter.

To be honest, only one of the three models
announced was a truly portable computer,
and even this one could not be described as
a pocket computer unless you are a poacher,
But it showed what could be done; in the port-
able model all the peripheral chips and mem-
ory around the Z80 were replaced by CMOS
versions of the same products, and the Z80
itself was installed ingeniously so that
whenever it was not being used its power
supply was cut down to subsistence levels.
This is a method of using a standard micro in
a pocket machine that we'll come back to
later.

A few doubts were expressed at the time
about Newbury's abilty to make the
machines at the stated prices — £199-255 for
the various versions — and they turned out to
be well founded. Newbury never got the
NewBrain into production, the orders that
flooded in were never filled, and the whole
project was sold off to Grundy last year.

But the second release in that fateful
Spring has had a completely different istory.
It was Sharp's PC-1211, the first real pocket
computer if you ignore Hewlett-Packard's
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publicity for the HP-41C. (And we'll be com-
ing back to that controversy as well)

Qwerty keyboard
If you haven't seen Isaac Asimov with the
Radio Shack (Tandy) Pocket Computer yet —
the Tandy version is the Sharp PC-1211 with
a TRS-80 label glued on — a brief description
might be in order. The thing looks like a
stretched and beefed-up calculator, and is
actually bigger and heavier than the impres-
sion you get from photographs; it measures 7
¥ 234 x 34 inches, and weighs 6oz. You really
can put it in your pocket, though I'd reinforce
the lining first. The left-hand section has a
QWERTY keyboard of calculator-type keys,
complete with 'enter’ key, with a 24-character
single-line LCD above it. The right-hand bit
holds a numeric keypad and some function
keys, including two cursor control keys (!).
Inside the sleek metal case, the compuler
is put together in a far from conventional way.
Instead of going for a single-chip micro

sophisticated peripheral handling.
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Hewlett Packard's HP-41C — not really a computer, but
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processor, Sharp designed two four-bit
CMOS processors which perform different
tasks, each including some on-chip ROM.
One of the chips reads data from the
keyboard or from RAM, sorts outany arithme-
tic operations, and interprets statements in
the machine's Basic language. It then puts
an appropriate set of instruction codes into a
buffer; the second processor takes these
codes out again and does the actual proces-
sing work. This second processor also hand-
les the display processing, character gener-
ation, and peripheral control — yes, there are
peripherals.

As for memory, three CMOS RAM chips
each hold 512 bytes, and the three ICs that
control the display each have an extra 128
bytes of RAM. Taking away the RAM needed
for the processors' instruction buffer, the
input display buffers, fixed memories, and
other bits and pieces, the user is left with a
grand total of 1,424 bytes of RAM to put prog-
rams in. You may scoff, but that's 400 bytes
more than a Z¥-81 gives you, and there is
enough room for a number of fairly worth-
while programs.

The Basic used has a few peculiarities;
there is no DATA statement, and no multi-
dimensional arrays or random number gen-
eration. ON..GOTO and ON...GOSUB are
also missing, but you can have named sub-
routines.

Executive toy

Now the peripherals. Both Sharp and Tandy
provide a cassette interface and a combined
printer/cassette interface plus printer. Both of
these come as plastic units with a slot tofitthe
Pocket Computer into, which is why the
printer interface has to include the cassette
interface as well. Using either of these makes
the machine a much heftier and more solid
proposition, and with the Sharp 16-column, 1
line per second printer attached, the unit is
an attractive thing for an executive's desk,
next to his Newton's Balls. You couldn't get it
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State-of-the-Art Report:

in your pocket, that's for sure.

Various ready-written programs, in books
and on cassette, are available from both
Tandy and Sharp.

When it was first seen in the US, at the 1980
West Coast Computer Faire, the general feel-
ing was that the Sharp PC-1211 was a gim-
mick. The price, around $275, seemed high
for what looked like a souped-up calculator.
But sales have gone well, particularly as a re-
sult of the Sharp/Tandy deal, and the new
Asimov-backed sales push co-incides with a
lower price of a shade under $200. The PC-
1211 is advertised in UK magazines as low
as £80-£90.

And that is not the end of Sharp and
Tandy... but let's stay chronological.

The next big stir came late in 1980, as a re-
sult of an odd collaboration between the
Japanese giant Matsushita and a T-shirt-
and-jeans start-up in  San  Francisco,
tautologously called Friends Amis. Friends
Amis, a spin-off from games king Atari, pro-
duced a language translator (portable, of
course) that was sold by Craig, Quasar and
Panasonic in the US. Now, both Quasar and
Panasonic are fronts for Matsushita across
the Pacific, and the combination of US exper-
tise and Japanses production power soon
came up with a product that has been var-
ously called the HHC — hand-held computer,
geddit? — RLH-1000, and The Link

This had more in common with the
lamented NewBrain in operation, although
visually it is just like the Sharp/Tandy
machine, with its QWERTY keyboard and
single-line LCD panel.

The difference lies in the processor; the
Panasonic/Quasar computer (both firms
were to market it in different colours) uses a
standard NMOS 6502 running at 1MHz, with
a ‘power-down’ circuit to cut its power con-
sumption. The rest of the electronics is in
CMOS, including 2K of RAM expandable in-
ternally to 4K and externally to a theoretical
limit of 4M bytes; 16K bytes of ROM, with
slots for a further 64K and a top capacity of
AM bytes externally; and a built-in real-time
clock.

It is when you get to the peripherals that the
real power of the machine can be seen
There is-a bus expander unit that allows the
connection of — take a deep breath —a ROM
expander, a RAM expander, a 16-column
thermal printer, a 110/300 baud modem, an
acoustic coupler, a 1200 bits/s cassette in-
terface, a 16 line x 32 column colour TV inter-
face, and, we are promised, a floppy disk in-
terface.

Attache case
When any combination of these peripherals
is connected (and only the TV interface
needs its own power supply, s0 the combina-
tion is still portable in a specially-designed
attache case) they work by interrupting the
processor for service. This avoids slowing
the processor down by making it poll non-
existent peripherals. _
The HHC executes two languages; Basic
of course, and a Forth-like language called
Snap. These are provided as ROM capsules,
using a method developed by Friends Amis
for its translators.
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This keyboard is a bit easier to use than
Sharp's, since the Panasonic machine is
physically bigger and the keys are further
apart.

And talk of keyboards brings us to the next
contender, from watch and calculator leader-
Casio. The name the company has chosen
for its pocket computer, fx-702p, shows that it
is seen as an extension to the existing cal-
culator range, where the last two type num-
bers were fx-502p and fx-602p.

Thefirst thing you notice is that the Casiois
squarer than the PC-1211 or the HHC, and
that it has a keyboard laid outin ABCD... style
rather than QWERTY. The display i1s smaller
too, giving only 20 characters. But the
numeric pad missing from the Panasonic
system is back.

programmable function keys, twice as many
as the Panasonic.

Colour printer
Most interesting of all, Sharp has conjured up
a tiny optional printer that can produce
graphic plots in four colours, green, red,
blue, and black. Prices have just been an-
nounced at £170 (ex. VAT) forthe PC-1500 it-
self, £150 for the printer/cassette interface
(CE-150) and £50 for the 4K add-on RAM.
And the latest thing of all is the entry of
Seiko, world's biggest watch-maker and
Epson and Seikosha printer giant, into the
pocket computer business. Under the Epson
name, the HC-20 is so new that just about all |
can tell you is the weight — 3.5lb — and the US
price — around $750. But | hear that it is very
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Tandy's badge-engineerad version of the Sharp PC-1211, the first pocket compuler.

Although not up to Panasonic levels, the
fx-702p has more RAM than the Sharp, 256
bytes more to be precise. The Basic is more
‘standard’ too, with better array and string
handling. And there is also the Sinclair-like
feature that each letter key has different func-
tions — a single keystroke gives you a full
Basic keyword.

The only interface available to date is the
same FA-2 cassette adaptor provided for the
fx-602p calculator, once again showing the
pocket system's lineage. And the program
library consists mainly of scientific programs
for the 502p and 602p calculators, translated
into Casio Basic. Recommended price is
around £135.

And now to get right up to date. In the last
month or so two new pocket computers have
emerged into the spotlight (if you ignore the
much-delayed official launch of the
Panasonic HHC). The first is Sharp's second
attempt — and so, naturally, Tandy's second
bite too — the PC-1500. At the time of writing
there was not much detailed information on
this contender (as Magnus Magnusson
might say), but the esteemed editor of Micro-
Computer Printout has had one backhanded
to him, so expect a fuller report in due course,

From what | can glean, the PC-1500, to be
sold as the PC-2 by Tandy, has a new custom
8-bit microprocessor to replace the two four-
bit chips of the PC-1211 — but still in CMOS of
course. There is an enhanced 12K ROM
Basic, and 3.5K bytes of CMOS RAM with an
extra 4K as a plug-in option. The full QWERTY
keyboard is extended by the addition of six
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similar in concept to the Sony Typecorder,
the typewriter-like keyboard, single-line dis-
play, and a micro-cassette drive a la Philips
dictation machines.,

That is by no means the end of the flood, as
companies try to grab a piece of the $750m
market Egil {remember him?) predicted to
1985. And the calculator firms are not giving
up either. Hewlett-Packard is now calling its
HP-41C, previously just another programma-
ble calculator, a hand-held computer. The
company does have a point, magnetic card
readers, high-speed mini-cassette recor-
ders, bar code readers, and a thermal printer
are available as plug-in extras. Along with an
extremely sophisticated ring interface sys-
tem for connecting them all together.

But we have got to draw the line some-
where, or | would never get this aricle
finished. For instance, what about the TI-59
and other programmables? And what about
those portable terminals that squirt data
down the phone lines at the end of a sales-
man's heavy day?

Here | make my stand. To be a hand-held/
portable/pocket computer in my book re-
quires a recognised high-level language for
the user to program in — say Basic for the
sake or argument. Anything else just doesn't
make the cut. And so | save myself a lot of
further work.

These pocket things, even meeting my
criterion, are coming fast. So strengthen
those pockets —and remember you read that
advice here first.
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It was the SDP which first got me interested in
applying computers to politics. Their idea of
using credit cards was so sensible. Other
parties send elderly ladies, or men in shabby
cardigans, round from door to door collect-
ing subscriptions. There's no way anyone is
going to hand over more than 50p at the doar.
But people will pledge a small fortune over
the phone. By the time you regret it, a month
later, there's nothing at all you can do about
it.

Se it should be easy to make the logical
leap and use the microcomputer to solve a
host of different and difficult political prob-
lems. A glance over the ZX81 keyboard
reveals that BASIC might have been devised
solely for use at Westminster. | have provided
a brief glossary:

PLOT: to conspire with others against a politi-
cal opponent.

UNPLOT: what to do when the press gets
hold of the story, e.g. 'lt is disgraceful to
suggest that | would so such a thing to a val-
ued colleague’.

$: money

CHR$: old age pensioners’ Christmas
bonus, always discussed as if it came out of
the Minister's own pocket.

GOSUB: give a subsidy to an ailing industry,
as in GOSUB BL $ 10000000 ('give British
Leyland another ten million’), Until last year
Sir Keith Joseph's personal key.

LIST: itemise opponent’s shortcomings.

LOAD: drink too much in Commons bar while
awaiting a vote.

by Simon Hoggart

INPUT: drinks consumed in Commons bars
while awaiting vote.

LLIST: stutter produced by excessive LOAD
in Commons bars.

POKE: activity enjoyed in private office while
awaiting vote.

SIN: see POKE
COS: see above, with more than one parson.

SCROLL: impressive looking paper de-
signed to give credibility to otherwise absurd
speech.

PAUSE: rhetorical trick designed to ditto.

Pl: attempt to convince listeners that you
would never be guilty of the heinous trans-
gressions of your opponents when in fact you
did exactly the same when you were in office.

SGN: to append your name to a motion
which, while you do not agree with it, will
cause two hundred of your constituents to
write angry letters in green ink if you don't.

IN KEY: what your fingers are after too
much SGN with a leaky biro.

IN KEY$: metaphorical, implying ‘caught
with fingers in the fill'.

CLEAR: being defended by the Prime
Minister after you have been caught red-
handed IN KEYS$.

LEN: a rough-hewn, horny-handed, salt-of-
the-earth Labour MP.

Computers In

VAL: a secretary. See POKE.

* ok, ; y
. Unparliamentary expression.

« «. yseful content of most speeches

ABS: absent, which many MPs are on Mon-
days, Fridays, and while on parliamentary
delegations to exotic tropical countries.

TAN: result of going on parliamentary dele-
gation to exotic tropical country.

GOTO TAN, POKE, LOAD: purpose of an
ideal parliamentary delegation to exotic trop-
ical country.

Mow and again, someone suggests using
a computer to simplify the woting at
Westminster. At the moment, whenever a 'di-
vision’ is called, all 635 MPs, or however
many are present, troop off into the long,
book-lined corridors known as ‘division lob-
bies' and shuffle slowly past a clerk sitting at
a high desk. He marks off their names on a
sheet of paper large enough to cover your sit-
ting room wall, and after everyone has
marched past, the result is announced. The
whole operation takes about 15 minutes, of
which around 14 minutes 55 seconds are
spent queueing and five seconds voting. If,
as occasionally happens, there are ten or
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| Politics

maore consecutive votes on detailed amend-
ments to a bill, an MP can spend three hours
doing nothing whatsoever except standing in
a queue.

flashed up a series of random numbers,
Votes would have to be re-taken, and a com-
pletely different series of numbers appeared.
Even when the system had been de-bugged,

It should be the easiest thing in the world to
get this time-wasting process onto a compu-
ter so that an MP can sit at his desk or on the
green leather benches and not only punchin

the losing side only had to claim that the re-
sult was unreliable and the vote ought to be
taken again - for instance after lunch, when a
few of their supporters had got back. And, it

e s e e

e b

' S LRI R e e e B
“Aye” or "No” to the specific question in appeared, some MEPs were (quite disgrace- 35 SEE A gﬁ A
hand, but tackle such problems as "If fully) lending their magnetic cards to their S
Amendment 24 is passed, should we then  friends to vote on their behalf. When a vote EEEE R e
drop Amendment 257" or, “If you are against  was called, a few were dashing from seat to T
the Bill, would you switch to supporting itifwe  seat, popping in the cards, voting as freely e
threw in Amendment 397" and frequently as an Irish corpse S

There's a lot of resistance to this idea, So computerisation may not come to o
partly because MPs are probably the most  Westminster yet. But there's no reason on VR
tradition-minded people in the country, partly  earth why it shouldn't be used by the political o
because previous experience elsewhere has  parties in the country — especially by the i
been so very discouraging. SDP. The Social Democrats have pledged to R

consult their membership on more or less A
Euro glitch every important topic. This is all very well. But e
Take the splendid new electronic voting sys-  there really is little point in asking someone a e
tem in the European Parliament building in  single question: “Should we ban the bomb?" o s £
Strasbourg. It was built by the ltalians (like for instance. "Should we ban the bomb even 538 o ot o S ¢ et
those indicator boards at stations which tell  if the Russians invade Poland?” might be a bit iR
you that the 10.15 train will be going to  more useful. “Should we ban the bomb even FEamiEa ;f'ﬂ_;%.g G
QWXPBYJW, calling at YTLMFZ) and the if the Russians invade Poland and it turns out : R :;.;Z%f i
plan was that it would flash up the result of  that the Trident missile system is going to St e e
each vote within half a second of the last cost more than the predicted E5 billions. Or et :fn;} S g ;?-_9; S
legislator making up his mind. To stop any-  £10 billions. Or £1 trillion?" i 3 i
one fraudulently casting votes for people For eons now the electors have been ;;jf_;;ﬁ;:;;;_ gk Bt
who were absent, each MEF (or Member of  asked, in effect, one simple guestion: do you SR E; Fod o e
the European Parliament) was given his own  vote Tory or Labour? And their answer, which T . 5 o
magnetic card. He or she slotted it into the  often depends on such vague consideration FEEE R o e
console on the desk, punched ‘Yes' or ‘No’  like ‘it's time to give the other lot a chance’ B R e e e
(or 'Ja’ or ‘Nein’ or whatever) and Bob was  has been taken by politicians as the excuse PR R e
your uncle. to do exactly as they please with the British Er o dgetH e e

Except that it never actually worked. economy, the country's defence, the educa- iR i ‘%E b

Static electricity generated by the carpets  tional system, the health service and the SRE T

. (or so they thought: it might have beenrubber  problems facing the nation’s paperclip in- s E:;j:;:;_g; crf;;! i

| soles) so confused the computer that it  dustry. It's possible for a Government to go SEimlEESIGE Rt
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against the wishes of 90 per cent of the coun-
try's population while behaving in a perfectly
legitimate and democratic fashion.

Parliamentary Competition

So what we need is a computer program to
get around this problem, and we invite read-
ers to send in their suggestions. The program
should be devised to work out, in as much
detail as possible, the voters’ views on one
particular topic — defence, taxation, fox-hunt-
ing, abortion, the paperclip industry — you
name it.

It shbuld be ‘'menu-driven’ — that is to say,
offering the voter a series of choices at every
stage. It should attempt to find out not only
whether the voter is 'for' or ‘against’ a particu-
lar policy, but whether he would be for or
against it under a wide variety of different cir-
cumstances which might crop up. It should
contain as little inbuilt bias as possible —i.e.
no questions on the lines of ‘would you still be
against the Bomb if it meant that hordes of
yellow Chinese would overrun us the day
after we got rid of it?' You must assume that
the actual arguing will be done on TV and in
the newspapers during the weeks leading up
to the vote. Your job is not to steer people in

)

i

one direction or another, but to work out pre-
cisely what conclusions they have already
reached.

If you have enough memaory in your micro, it
would be very useful indeed to know how
strongly each voter felt about the issue. For
example, most opinion polls indicate that the
British people think that the Army ought to
withclraw from Northern Ireland. Yet because
most voters don't feel passionately either
way, the Government is under no real pres-
sure to bring them home.

The program ought also to keep a count of
the decisions taken by each voter. In other
words, it should be easy for the operator to
say '62 per cent are against caning in
schools, but 73% would be in favour if
teachers said it was essential for discipline
Even in these circumstances 84 per cent said
it should never be used on girls...." etc.

The program should be as friendly in tone
as possible. After all, lots of people are still
apprehensive when faced with a keyboard
and a video screen, and they have votes too.
Probably better not to have the computer ad-
dress the elector by name, since he might
suspect that his views would be recorded
somewhere. On the other hand, the ques-

tions should be patiently spelled out and the

voters should know that they have

as long as they like to answer.

Good luck. The winner will have

his or her program printed in
- MicroComputer Frintout and

will get a luxury parliamen-

tary delegation for two to the

West Indies, or Westminster,

whichever is the nearer,
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DON’T LOSE THIS ISSUE!

Keep it safe in a handsome
MicroComputer Printout
Binder. Made in smart

brown simulation

leather with the

name gold blocked

on the spine, each

binder holds a whole
volume of MicroComputer
Printout - that’s 12 issues.
The cost - just £3.95 inclusive
of U.K. postage.
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Ifyou're looking for ahome computer, you'll already
know thatthe VIC doesitall. To help you get started,
we have put together this attractive cost-saving
package.

VIC-20 :ovs.e

+ Cassette Deck +
+ 10 Blank Cassettes + |1:|2tt".;:3“1t'.la.l sa::r;?l?;v

4+ Introduction to Basic

i — £ 2' 2

Dot Matrix Printer Memory Expansion Board Plug-in Memory Expansion

Multi-slot unit used to
Tractor feed, 80 accept memory and/or 3k —£26.04, 8k - £39.09,

characters per line at 30 game and program 16k — £65.17 plus VAT

\ 2 T L agit characters/seconds. - : : . :
OOV AT o o cartridges Single Drive Floppy Disk Unit
o AN R N £199.96 plus VAT
tﬂ"‘*ﬂ:mmq;ﬂ“ O P £85.00 plus VAT £395.00 plus VAT
G BT i The standard features of the Vic are: % 5K RAM expandable to 32K % 16 screen
H\?\P« A ﬁq:ﬁ“ 1;}-.\3‘3 colours * 8 character colours * 3 tone generators, each of 3 octaves — plus white
12 mﬁﬁ&ﬁ@ﬁ noise generator % Screen display 22 charactersx23 lines deep * Full PET type

graphics * High resolution graphics capability * 8 programmable special functions.
[ B B B B B B OB OEBE B B B B B B B =B B &= N &= B N BN B B B N N ;3 |

Goods required Frice MAIL ORDER to: Adda Home Computers Lid, V
FREEFOST, Landon W3 GBR or telephone your

order (24 houwrs a day) ba 01-992 9804 quating your

Visa, Access or Amencan Exprass number,

*| enchose a cheque, made payable to Adda Home Compuiers

Lirmited for
R R e L o S e ol BT
*Please charge my VisalAccess/Amenican Express account. My acount

Add £4.00 post, packing and insurance for Total € number is

special deal and £1.00 post, packing and *Please add my name o your mailing list

ingsurance for all giher items. Add 15% to il *Delete as apphicable

prices for VAT ’
IR CeR R R bR s B a0 R e e W

Hams; SHOP ADDRESS: Adda Home Computers Lid f
154 Victoria Foad, Acton, London, W3,

: (naar North Acton tube station)

At Tel 01992 9904
OPEN: T0am—Gpm [ Tuesday-Friday],
10am=5pmi | Saturday].

TEAME AND CONDITIONS: All goods sald subjscl 1o Adda 1eams and candibons of sabe. Full detlails avastable on réguest, bid
include: 7 day money back guarantee, Adda 12-month hardware warranty, Please allow 21 days for defivery. Allow 7 days for
parsonal chaguas fo be cleared. Quoted prices are axclusive af VAT,
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| HOW I

<

HARDWARI

How does your computer actually
work? What are all those small, black
chips surrounding the microprocessor
and what are they for? Chris Preston
explains the fundamentals of hardware
design in terms the complete beginner
can understand.

A quick scan of the computer section of your local bookshop
will turn up a vast number of books dealing with programming
at all levels, There are not too many books describing
hardware which are aimed at a beginner. Even MicroCompu-
ter Printout is not renowned for its coverage of the subject.
This short series of articles aims to put right this lamentable
state of affairs. In order to restrict ourselves a little bit though,
we will only look at digital hardware, which after all is the meat
of the computer. All machines do have some analogue cir-
cuitry to drive the screen and cassette or disk drives. The dif-
ference is that in digital circuitry, all the information is carried
either as 1's or 0's; analogue information is like sound infor-
mation: the level of the signal varies continuously between
limits.

To most home computer users, what happens under the
lid of their machine is a complete mystery. Yet contrary to
popular opinion you do not need a degree in electronics to be
able to understand the basics of hardware. In fact, as
hardware is completely logical, it is in many ways a lot easier
to understand than software! Nearly all the hardware which
goes to make up a computer is composed of building bricks
called gates. Even the most complex chips are composed of
large numbers of gates. If you open the lid of your computer,
you will see many chips of all sizes scattered about. The
gates we will be looking at first are the small ones with either
14 or 16 legs. On the top of the chip will be a type number be-
ginning with “74"°, which may be followed by “L" or "LS”",
which just mean there is a small difference inthe chip's power
consumption or speed without altering its function. The
number ends with another two or three digits which deter-
mine the actual type of gate. One package may contain bet-
ween 1 and 6 gates of a particular type. Here is a very simple
gate, called an inverter. Its type number is 7404.

A e a

Diagram 1

An inverter has two wires, or lines, associated with it, one
input which we have called A, and one oufput called Q. As its
name suggests, an inverter turns signals upside down. If we
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send a 1 into an inverter, we get a Oout; ifwe feed itwitha 0, it
gives us a 1. Instead of talking about aline beinga 1 ora 0, we
often talk about it being true (1) or false (0).

We can describe the action of the inverter in a truth table.
A truth table is just a diagram which allows us to show what
outputs a gate will give us depending upon what inputs we
feed into it. Here is the truth table for an inverter:

A Q
0 1
1 0

This clearly shows that whichever state the input A is in,
the output Q is in the opposite state. All this is very well, but
exactly what is a ‘1’ and what is a '0’. The two levels are de-
fined by voltages. The normal supply voltage used in a micro
is 5v (which is no higher than the output of many domestic
batteries), and so we say that if an output is at Sv then the out-
putisa ‘1. If the voltage is at zero volts, then the outputisa ‘0.
In practice, however, mass-produced chips are not identical,
so we say that anything above about 2.5visa™"and anything
below 0.5v is a '0’. If the voltage is in between 0.5v and 2.5v
then something is seriously wrong, and the inverter will make
its own mind as to what is going to appear on the output; we
say that the output is undefined; it could be 1" or ‘0.

Once we have studied the truth table and understand
what an inverter does, we want a shorter way to describe the
action of an inverter. When we come to design more compli-
cated circuits, we will want a short concise way of describing
the action of a gate. A sort of algebra has been designed to
allow us to describe the action of combinations of gates.
Using this algebra, we can write the action of an inverter like
this:

Q =A

Diagram 2

This is pronounced “Q eqguals not-A" (not-A meaning the
opposite or inverse of A).

What other gates are there? Two other very common
gates are the AND gate and the OR gate, but both of these
have two inputs instead of one:

AND gate (7408)
OR gate (7432)

Diagram 3

VORIKS

The action of these gates is equivalent to the BASIC
operators AND and OR. The AND gate gives an output if both
its inputs A and B are 1's. The OR gate output will be true if
either (or both) of its inputs are true. Here are the truth tables
and algebraic definitions for these two gates;

A B Q Q=A B
0 0 0

0 1 0

1 0 0 Truth table

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

0 1 1 Truth table

1 0 1 for OR gate
1 1 1

The two symbols and are very easily confused.

The method | have found easiest is that looks like an 'n’,
which is the middle of aNd. If you can remember this, then
must be OR by the process or elimination.

What can we use these gates for: Let us consider a piece
of equipment containing a motor. We will not bother ourselves
too much about what the equipment is or what it does and
only look at features which concern us. In the interests of
safety, we want to stop the motor whenever someone opens
the door of the equipment. We have a signal from a switch on
the door called DOOROPEN which becomes true whenever
the door is opened, and a motor controller with an input,
MOTORON, which turns the motor on whenevera 1 is applied
on the input. In other words, whenever DOOROPEN is true
(the door is open), we want to set MOTORON false. This is ob-
viously a case for an inverter:

MOTORON

MOTOR

g CONTROLLER
Diagram 4

Now let us add an extra complication. The motor is to be
controlled from a time switch, so that it only runs at certain
times of the day. The time switch gives us a signal TIMEON
which is true when the time switch wants the motor to be
turned on. Before we can design a logic circuit to carry out
this function, we must be clear about what we want the circuit
to do. We can use the algebraic expressions for the gates to
do this. We want the output from the circuit, MOTORON, to be
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HARDWARE-HOW IT WORKS

trye when TIMEON is true and DOOROPEN is false, We can
write this:

MOTORON = TIMEON DOOROPEN
In other words, we say “MOTORON equals TIMEON and not
DOOROPEN". From this we can develop the following circuit:

TIMEON

MOTORON
OPEN

MOTOR
CONTROLLER

As an exercise, those of you who are soinclined can add
amanual switch, so that an operator can force the motor to be
on regardless of what the time switch is saying. The motor
should still be turned off if the door is opened, however, Don't
fret if you get stuck, we will print the answer in next month's
issue.

The three gates we have looked at are in fact all we need
to develop any circuit which just involves looking at the level
of various inputs and producing a number of outputs. The
word for this kind of circuit is ‘combinational’ or ‘combinato-
rial’ depending on where you were educated! Several ar-
rangements of more than one gate crop up again and again,
and so chip manufacturers also produce chips to carry out
these functions, to save us a bit of trouble. One of these, the
Exclusive-OR, is also a BASIC operator.

Here is its truth table:

A B Q Q=A B

0 0 0 Truth table

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

1 1 0

From this we can see that the output Q is true, if A or B,
but not both, is true, that is Q is true if A and B are different.
See if you can design a circuit using the basic three gates,
AND, OR and NOT to produce an exclusive-OR gate.

Two more gates will complete our list. The first is the
NAND gate, 7400, which is just an AND gate followed by an
inverter:

A —— o——————oa  NaND

Diagram 6
A B Q Q=(A B)
0 0 1
0 1 1 Truth table
1 0 1 for NAND gate
1 1 0

Motice that the column under “Q" in the truth table can be
worked out by applying an invert operation to the “Q"- column
of the AND gate.

The second new gate is the NOR gate, 7402, which is an
OR gate followed by an inverter:

B—————9 »———a  NOR

Diagram 7

oee if you can work out its truth table from those of the in-
verter and OR gate.

We will now look at a chip which contains quite a large
number of gates. Itis called a decoder, 74138, and is used in
pretty well all computers. A typical device may have 3 inputs
(AQ to A2) and 8 outputs (Q0 to Q7):

The way this device works is really quite simple. If we
think of the 3 input lines as forming a binary number in the
range 0 (000) to 7 (111), then each number causes the cor-
responding output to be true. For example if AO=0, A1=1 an
A2=1, this forms the number 110, that is 6, so output Q6 will
be true. The most common use for this device is in selecting
different parts of memory. The memory of our computer may
be composed of a number of RAM chips, each 4 kbytes big.
Each RAM chip will contain 4096 memory addresses, that is
$1000 in hexadecimal. When the processor wants to access
memaory location $2000 or $3000, we need to select RAMZ or
RAMa3 respectively. By feeding the correct bits of the address
into a decoder chip, we can use the outputs to select the cor-
rect RAM chip. Each RAM chip contains $1000 elements, 0to
$FFF, so we will need 12 address lines going to each chip, AQ
to A12. If we think of the address as a 16 bit binary number,
we can easily see which lines we need:

AT S 2 et 7 B B4l 3 2 1 0
3 =D 0 0

We can use address lines 12 to 14 to feed a decoder with 8
outputs, each of which select one of our 8 RAM chips.

Select lines
From Address Bus to memory chips
RAM 3
AB14 RAM 2
AB13
AB12 RAM 1

Diagram 9

This is a good example of how much easier it is to work in
hexadecimal when dealing with the nuts and bolts of comput-
ing! Next month we will be looking at how the different parts of
a computer, processor, memory etc. are linked by the various
buses.
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| the filing.typing and

Silicon Office is the latest microcomputer
software program from the Bristol Software Factory.

Designed specifically for use with the
Commodore PET 8096, it'll help you run your office
with the minimum amount of effort and maximum
efficiency.

Think of it like three normal software packages
in one, each separate package totally interactive with
the other.

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

Silicon Office is made up from a flexible
information management system which lets you
create and maintain an extensive filing
arrangement. Allowing you to search
quickly through your records, making
cross references between files in order to
gain the facts you require.

A highly sophisticated word
processing program allows you to
generate letters, documents and reports.
Letting secretaries get on with the more
important tasks.

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

Name

accounts department to concentrate on more
profitable things.

But that’s not all by any means.

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

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

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

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

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

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

r commodore

COMPUTER

R R e R R e

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

Position

Company

Address

 own a Commodore PET (Please tick box) YES

1] Send to: Bristol Software Factory, PO Box 14, Horley, Surrey.

NO




Vea . Mr - Bdat.el

Can I upgr

Dear Sir,

I arm considering the purchase of a microcomputer,
possibly BBC Model B or equivalent, but am unable to find
out whether it would be suitable for tasks | have in mind for
the future. Your magazine invites “confused” readers to
write to you, hence this letter.

Initially | intend using the computer for learning to
program, games, etc., but as my practice grows | will want to
use it for accounting-book-keeping services to my clients
(ledgers, wages), production of accounts from incomplete
records and word processing.

I should be grateful if you would let me know whether it
would be possible lo expand, say the BBC B, with the
addition of disk drives, printer etc. so as to be able to handle
the above tasks. And if so, would it be advisable to do so or
would it be better to opt for a business system from the
outset.

| am fairly new to computing and what little | know about
computers is largely due to your magazine. I look forward to
your reply.

D. M. Gudka,
Woodview,
Thorrington,
Essex, CO7 8JL

First of all, Mr Gudka, I'd like to commend you for your
wisdom in asking this gquestion before deciding which
computer to buy! MicroComputer Printout's "confused"
advertisement has resulted in a deluge of letters being
passed to me by the Editor, primarily asking the same

guestion: Which computer should | buy?

by David Eldridge

It has been an interesting exercise grading these
letters into different groups, and | will be dealing with all of
the most common misunderstandings and difficulties over
the next few issues, so keep 'em coming!

One of the most frequent misconceptions arises
because the newcomer is unaware of the difference
between a home microcomputer and a business
microcomputer.

Reasons for this are manifold. First, quite a few
microcomputers can successfully be used in either
environment. Furthermore, several of today's more popular
business systems have their histarical roots planted firmly in
the home and education market sectors. PET, Apple and
Tandy TRS-80 all come to mind as good examples from the
days when a lack of peripherals and sophisticated software
meant that business applications required a lot of hard wark
—and knowledge — on the part of the user

The situation has been further complicated by the
introduction of mass-market low-cost home computers,
some promoted with the aid of distinctly dubious

advertising claims relating to their suitability for business
use.

In previous columns, | have gone into detailed
explanations as to what can and cannot be stored in a
home computer's memory; where cassette is applicable;
and when disks are mandatory (the case for most business
uses). The end conclusion is invariably that while a machine
such as the ZX81 is excellent for learning to program on, it
cannot realistically run commercial applications.

Memory capacity

You, however, clearly recognise the difference between
home and business computers, and are asking a far more
fruitful question: Can a home computer with good
expansion facilities be upgraded to compete with a
business system?

Can I buy a BBC computer to learn programming, and then
add peripherals for business, later.....

To answer this, | must first outline where the two types
of computer differ and where they are similar. Both, for
example, can be based on the same microprocessor
(Usually a 6502 or Z2-80) and hence can process at
comparable speeds. Differences in RAM memory
capacities are not great, either: the better home computers
will usually yield up to 32K bytes, and while some business
machines have 48K, 64K or more, a large chunk of this is
used instead of ROM to house the language or operating
system. Though the trend now is towards more businesslike
languages, notably Pascal and COBOL, most home and
business computing is still done using BASIC,

A business BASIC will contain commands relating to
storage of information on disk, whereas BASICs in home
computers major on the handling of colour, graphics and
sound (though BBC BASIC copes admirably with both).
Keyboards are similar in functions, as are screen sizes, A
business computer will opt for the maximum number of
columns, though, again, the BBC B scores well with 80. So
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b 1 Which computer should I buy?

*ade, later ?

where do they differ?

It should be stated that considered purely as a CPU
(i.e. a computer without peripherals), home computers
these days offer far better value for money than business
computers. They have colour, sound, graphics, plug-in
cariridges and interfaces for joysticks, light pens and all
manner of other goodies. This is primarily because
purpose-built home computers are a more recent
development and have taken advantage of advances in
technology — particularly in the area of video/sound
controller chips and the use of Uncommitted Logic Arrays
and related devices to replace the myriad of discrete but
unsophisticated logic circuits previously required.
Compare, for example, the BBC with the PET, Apple and
Tandy — all of which have changed little over the past four

years.

..... or should | buy a business system from the outset?

New, purpose-designed business computers are now
starting to appear on the market which make use of up-to-
date technology. The Sirius 1 (see feature last issue — Ed) is
likely to set the trend for developments over the next two
years. But why are the PET, Apple and Tandy's still selling?

Peripherals
One answer is peripherals: business systems are more
likely to have peripherals designed for business use. The
disks have higher capacities and the disk operating
systems (DOS) can handle the kind of record structure best
suited to commercial transactions. (This is not always true,
however, as the capacity of a single drive disk can be
anything from 90K to 1.2MB). Printers are faster, have more
readable typefaces, and are of a more rugged design. And
of course when buying a business system, it is a decided
advantage not to have to purchase each component from a
different supplier

Yet this distinction is fading rapidly. Modern home

MicroComputer Printout May 1982

computers (the BBC B included) have RS232 interfaces that
enable them to drive any printer of your choosing, and the
Commodore VIC can drive all of the sophisticated PET
peripherals

Physical design, though, remains a valid, but often
overlooked, distinction — both from the viewpoint of
reliability and ergonomics (convenience of use by
operator). Under the first heading, an all-in-one or
integrated design is going to stand up to prolonged use
better than one which relies on an external power supply,
UHF modulator and a host of interconnected add-ons
resembling Spaghetti Junction. There is, however, a great
deal of controversy as to whether built in disk drives are a
boon or bane.

Good ergonomic design is rare on all but the latest
generation of computers — outside the advertising slogans
but, generally speaking, a business computer will have a
better laid out keyboard with good ‘feel’, and a sharper
screen display that is less likely to induce operator
eyestrain.

Software

But far and away the most important difference is software:
indeed, the best axiom for selecting a business system is to
look first for the software package(s) to meet your
requiremnents, and then see which hardware it will run on.
Generally speaking, the larger the installed user base of any
one system the greater the range and quality of business
software available for it. Which is why the PET, Apple and
Tandy still do so well, not to mention the others (see Which
Business System, this issue — Ed). Even given sufficient
time, the most popular home computers are unlikely to
catch up; because most development emphasis will be in
the fields of entertainment and education. :

There is one way in which a home computer can
access a whole library of business packages, and that is via
the standard operating system, CP/M. Certainly, there are
some excellent word processors and Cale programs that
will run on any CP/M machine (which usually means one
with a Z-80 microprocessor and 64K of RAM). However,
programs written under CP/M generally can't take
advantage of the individual features of a particular machine,
such as programmable function keys and good screen
layouts. Hence some of the most user-friendly and powerful
programs are written only for one particular machine,

So much for the generalities; now let's look briefly at
how well the BBC B machine could be upgraded to a
business system. Though based on a 6502 microprocessor,
the design incorporates a clever system called 'The Tube’
which allows processing to be passed to an external
processor. The manufacturers are planning to produce a
Z-80 device (which would run CP/M) and one to run
Motorola's powerful 16-bit processor, the 68000. 5o given
time, the BBC micro will be able to run a certain amount of
existing software, though | would doubt that much will be
developed specifically for this machine, at least inthe P
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IFANY OF THEFOLLOWING WORDSGIVE
YOU A BUZZ ... ANALYSIS STATISTICS DE
SIGN PLOTTING GRAPHICS REPORT WRIT
ING SPECIFICATIONS SCHEDULES COSTING
PLANT MAINTENANCE PRODUCTION CON
TROL SIMULATIONS IEEE INTERFACING IN
STRUMENT CONTROL MONITORING TERM
INAL COMMUNICATIONS PAPERTAPE READ
ING PUNCHING & EDITING SELF PROGRAM
MING BASIC ASSEMBLER LANGUAGE MA
CHINECODE...GIVEUSABUZZ (ORSEND
BACKTHECOUPON)

The micro comes of age. The PET has come a long way since micros The PET has track record. We've been involved with electronics
were regarded as toys. It's designed and built for demanding work and this for over 20 years and there are now over 30,000 PET installations in the UK,
shows in the 32K memaory and B0 column screen as well as in its impressive WWe manufacture our own microchip which is happily accepted and used by
disk capacity. YWhen it comes to languages, you'll find the PET fluent in BASIC, makers of other well-known microcomputers.
PASCAL, FORTH, COMAL, LISP, PILOT, FORTRAN, APL and You get nationwide dealer back-up with Commodore.
ASSEMBLER. ¥¥hat's more, many of our dealers have specific expertise — which means

It can be used as a complete system in itself, or can be linked to other they can advise on anything from business systems to specialist technical
PETs or a mainframe. applications. 30, if your particular problem is of a highly specialised nature, it

Who needs PET? And why? The list above speaks for itself, but that's may be best to contact our Information Department direct. They
only part of the story as the PET now has over 600 applications. It's good will then recommend the dealers who understand —
news for any engineer who's tried to get even a modest and wheo speak your kind of language.
budget approved — the PET is very acceptable to the most What does all this cost? Notalot. In fact, our

sceptical of money people.

It's an attractive proposition, too, to DP
professionals who need their fingers on the pulse and are
fed up with waiting for their turn on the company
computer.

In fact, it’s the nearest thing to the all-purpose
computer for everyone. An extravagent claim?

A demonstration can prove it to be true.

computers start at £200 and go through to £8,000 -
which will buy you a business system. That's just one
more reason why any professional worth his salt
would be interested in a microcomputer that's made
its name in the business world . .. but is far more than
just an efficient business brain.

e ittenm T COMMODORE PET
Quite simply, you benefit

I'd like to know how Commedore could make choosing a ==
computer simple for me.

bo g BTSSR Position____ fl.om our experience

Mature of Business_ TN :

Company__ S Come and see us at the Third International
Address - - . .

Commodore Computer Show

3rd-5th June, Cunard Hotel, Hammersmith

|2MR3
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Can I upgrade,later?

immediate future.

The story on peripherals is similar. Almost any printer
can be attached and a comprehensive range of other
devices is 'under development'. To date, however, there is
little clue as to the capacity and arrival date of, say, the
floppy disk. 4

Physical design

On physical design, the BBC begins to fall down. The
casing is rather large for desktop use — particularly as the
T.V. screen or monitor cannot be stood on top, and all the
peripherals, external processors and so forth will make for a
cluttered desktop.

So what is my advice? If you aren't completely sure
about going into microcomputing, Mr Gudka, buy the BBC
machine and have fun learning to program using its
extensive graphics and sound capabilities. After a few
months, you will soon know if you can live with its design as
a business system, and should by then have a better idea
as to what peripherals are available.

Don't, however, fall into the trap of assuming you must
upgrade the systermn you've bought. The BBC B will cost you
£400, any business system (upgraded or dedicated) is
going to be nearer the £1500-£2000 mark. So it might be
cheaper to sell the BBC and purchase a full business
system when you are ready.

If, however, you are committed to computing then buy
a PET or Apple (without disks), first, and add the
appropriate peripherals as you need them. They are both
perfectly good for learning to program on — though of
course you won't have the sophisticated colour and
graphics.

One final word of warning. Your letter suggests that you
intend to write your own business software. Don't
underestimate the work involved. The better packages now
appearing have many man-months or years or work behind
them. Unless you have a really novel application in mind, |
suggest that you would be much better off looking at
existing packages than writing your own. The functions you
mentioned are all heavy-weight applications, requiring very
sophisticated programming to run efficiently on a micro.

All the more reason why you should really be looking at
a business system from the start.

If you are thinking of buying a microcomputer for a particular appli-
cation and would like advice through this column, we invite you to
send us details. We also welcome correspondence from existing
owners regarding their experiences of buying or using any ma-
chine.

HAVE YOU MOVED?

If you are moving house, please be sure to let us

know gzmr new address so that your copies of

MicroComputer Printout can be redirected. It

would be helpful if you could enclose your pre-
vious wrapper.
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In order for a new microcomputer to establish

itself in the marketplace, it has to be well-sup- v R
ported. When most machines are first .
launched, however, they are supported not |
by programs and peripherals, but merely by i
nabulous promises. “We have en extensive el o
programme of software development under | ey
way. Floppy disk and printer are scheduled oo
for next autumn, with a modem to follow,” is e 1
the wusual line. So when a machine is | P
launched, complete with disk, modem, inter-
faces, memory expansion, printer and a s
goodly range of cassette, disk and cartridge '
software already available — that alone bears el
examination. T
The TI99/4A from Texas Instruments is a | %

case in point; perhaps the case in point.

c - Launched last September at a price of £299

including VAT, the 99/4A is aimed directly at

Texan S 1 aS fOI Iowe rS Of Dal IaS the home computer market — with excellent
2 . : colour, graphics and sound. One of the most

I I k d th b refreshing things is that the manufacturer has

WI n OW y 0 I n gS Ig . made no attempt to pretend that it can be
2 : used for business. Tl have not developed the

D t th th T|99/4A useless (and we use the word advisedly)

espl e I S e Payroll and Accounting packages which

other home computer manufacturers seemto

from Tean InStru ments has view as a priority.

: gnq:ehrv:tlve maﬁ:stirggd o
tht t t t t
made only a small Impact here. S irresosnmeis s
= partment sLmres it ;s su;grisir:g %::;1 find ﬂ;at
lesh een only 'moderate’. This can be
Rlc h ard Pawso n zitezuikriein part IU?TPS rather conservative
2 _ . :jaéhﬂ;ing r:e:::hmic:u‘le:;;.ql_{r::c:rr’{r;tr:::::itri::i &uith the
t ippe ommo-
discovered an inexpensive S e
rocomputer), but the main cause is an histori-

computer, well supported With  “15%iss was st auncred neary twa

2 ; years ago — iﬂéﬂﬁﬂ&ﬂ I{:r_the LUs home EE]m.'
peripherals and software, that's &Sl e
colour graphics, putting the total price up to

being sold in a totally different  =s... e sice o made e sa

: ! less attractive,” says Mike Lunch, General
Way to ItS Com petlto rS Manager of TI's UK Consumer Products Divi-
= sion, “but in many ways the machine was
ahead of its time. Two years ago personal
computing was firmly in the hands of en-
thusiasts. The 99/4's strong points — colour,
graphics, sound and plug-in cartridges —
were criticised by many as being unneces-
sary. Now the other manufacturers have 1
identified the home market, they have all fol-
lowed suit!”

The new 99/4A, however, not only has a
PAL interface to drive any UK colour T.V., but
sports an improved typewriter-like keyboard
and a number of other minor improvements.
Those who are familiar with Texas Instru-
ments will be aware of their reputation of
quality in every department: construction,
design, reliability, documentation and pac-
kaging. The 99/4A clearly reflects the com-
pany's twin roots: programmable calculators
at one extreme and minicomputers at the
other. In some features this design origin
works to its credit, and in others detrimen-
tally.

One of the greatest strengths of the Tl is in
its expansion — the peripherals mentioned
earlier. It should be pointed out, however,
that while the quality of construction is excel-

Newly-launched T Invaders are ‘merely lent and the specification functional, the units
aggressive' or ‘downright nasty’! are all relatively expensive and one of them
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particularly “outstanding”. The disk controller
costs £200, and then a further £300 for each
drive unit, for example. The strength is that a
GGI‘I‘IpIETE system can be quGhEISEd from
one manufacturer. “It's like the camera mar-
ket," maintains Mike Lunch, “the most com-
mon reason for purchasing an SLR is that it
can be expanded with a vast range of lenses,
wide angle to telephoto. Yet the average
number of lenses bought by an SLR owner is
only one and a half."

Clearly, most users will stick with the basic
99/4A, using cassettes and cartridges.

Professional use

Those who have a professional use in mind
will purchase a complete system — taking the
price well beyond £1,000. This includes the
programmer who wishes to develop machine
code for the 16-bit TMS3900 microprocessor
on which the machine is based — since
machine code cannot be accessed without
disk and memory expansion.

Twin joysticks, or ‘wired controllers’ as Tl
haved.....:

In our article on Computers of the Future
{(November 1981), Guy Kewney coined a
new phrase: The Convivial Computer. This
referred to a machine where the manufac-
turer makes available all possible system
documentation about a machine, thereby en-
couraging independent suppliers to develop
software, peripherals, and the formation of
user groups to exchange ideas, information
and programs. The TI99/4A is nof a convivial
computer — there is no system-level
documentation, nor is there any means of ac-
cessing the machine at system level. The
lack of PEEK, POKE and SYS commands
would leave the experienced enthusiast feel-
ing straight-jacketed — unable to explore and
find new tweaks and tricks.

Yet in Tl's case this is clearly policy, rather
than the more usual reason: incompetence.
The machine is aimed at the typical home
user who wants to use primarily off-the-shelf
packages and perhaps to write a few prog-
rams himself — whence the easy-to-use
BASIC.

The evaluation below is conducted along
the same lines as our Which Home Compu-
ter? feature in the February issue, but exa-
mining each area in more detail. Our test sys-
tem, which was in use for four weeks, did in-
clude all the peripherals — though we have
not covered them individually in the evalua-
tion for reasons of space.

Physical Construction
Under this heading we refer both to quality of

construction and convenience of design,
and, *not surprisingly, the Tl scores well in
both. The computer itself is solid, attractively
finished in silver and black, and of a size that
makes it equally suitable for use on a desk-
top, on the floor in front of the telly, or the posi-
tion most favoured by our boffins: placed
across the knees whilst lounging in a deep
armchair.

The rugged quality of all connectors for
peripherals and expansion give considera-
ble reassurance compared with those of
cheaper competitors — where the PCB edge-
connectors are prone to both dust and corro-
sion from 'sticky fingers'. This is particularly
true of the arrangements for inserting ROM
cartridges or ‘solid state software’ as the
label on the front grandiosly portrays it. The
use of a recessed well to guide the cartridge
in, and spring loaded doors to protect the
connectors was far more satisfactory than
some of the other mechanisms we have en-
countered.

The only thing to mar the configuration was
the need for a (bulky) mains transformer and
separate UHF modulator (also large) outside
the main casing, similar in this respect to
Commodore's VIC. For desktop use, these
units could be well hidden, but installed on
the lounge floor or coffee table made for a
rather messy layout.

Both the exterior design and ruggedness
are mirrored in the various peripherals — with
the exception of the steel-encased disk drive
which looks as though it has been bought-in
ready assembled from another manufac-
turer.

The peripherals connect directly together
by means of an expansion bus which passes
through each device. This eliminates the
need for myriad interconnection cables,
though each major unit still requires its own
mains supply.

However, by the time you have added
speech synthesiser, expansion memory,
RS232 interface, disk (with controller) and
printer, the system is beginning to reach un-
manageable proportions. Texas have fore-
seen this problem and at time of going to
press, we learned of their intention to market
a 'rack’ system with common power supply,
into which various peripherals could be plug-
ged, as cards.

It should be remembered, though, that the
Tl is marketed firmly as a home computer,
and though well-supported with peripherals,
few installations are likely to upgrade to the
full system.

Keyboard

First impression of the keyboard was that it
was rather small, with keys closely packed.
Measuring up against the office typewriter's,
however, showed that this was not the case.
Texas say that the whole unit has in fact been
cannibalised from one of their terminals. It is
the lack of the normal editing functions at
either end of the QWERTY bit that creates the
impression of smallness — and this omission
must be seen as a disadvantage.

It is overcome in part, by the use of CTRHL
(Control), FCTN (Function), and SHIFT keys
to assign multiple functions to each key —
including the missing editing functions such
as Insert, Delete and Cursor: movements.
Until well practised, this can give rise to the
‘all fingers and thumbs’ syndrome — and is
certainly not conducive to fast editifig.

The use.of CTRL and FCTN is partly re-
deemed by a white plastic strip above the
keyboard on which you can write your own
labels and legends for the top row of keys -
especially useful when writing games, or for
use by small children. Several blank strips

- are supplied with the computer (the idea ob-

viously originates from TI's programmable
calculator — the TI59), though, disappoint-
ingly, they had not been made use of in any of
the otherwise excellent software we re-
viewed.

Opinion as to the 'feel’ of the keys was
mixed, from the users we tried it out on. Some
said it corresponded well to that of a typewri-
ter, while others felt it was spongy and impre-
cise. The demonstration unit we tested had
evidently seen the wars, and one or two keys
had started to become a little stiff.

Screen

The screen on a TI99/4A consists of 32 col-
umns by 24 rows of blocks which may hold
any characters in any colours. Only 28 col-
umns are available for BASIC text, however,
which meant that many BASIC lines had to be
split up on the screen.

Unusually, the SHIF Ted characters are not
lower case, but smaller versions of the same
characters. We didn't really like the result,
though it may have been done because
many people find it difficult to read lower
case on a computer screen since letters like
g and y do not have true descenders. Any or
all of the character set chould be changed, if
desired, by means of the user-definable
character function.

Colour/Graphics

We encountered no problems in tuning the
ielevision into the colour test-card’ picture
which the Tl portrays on the screen when first
switched on. Colour was clear and definition
sharp, except for a few combinations of col-
ours which gave rise to rather ‘'vague' bor-
ders,

Disk Controller — shown here with one
drive....

The whole screen is normally cyan (pale
blue), changing to green while a program is
actually running (a novel, but rather useful
trick) — though it can easily be switched to
any other of the sixteen colours on the Tl's
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palette. Any of the characters can be
positioned on the screen with its own (foreg-
round) colour — together with a background
colour covering the small square behind the
character.

Though there are no high-resolution plot-
ting functions, as such, the Tl allows the user
to redefine any of the standard characters, as
well as create his own special graphics
characters for games or scientific symbols.

Tl enhanced BASIC, however, provides
colour graphics functions that are quite in-
credible — similar and in some ways superior
to Atari's player-missile graphics. The prog-
rammer may define a number of 'sprites’ —
objects of any shape and colour that may be
given speeds and moved around the screen
at will.

Sixteen different levels of priority may be
specified so that sprites can move in front of
or behind each other, and there are specific
functions to detect collisions or ‘coinci-
dences’, in other words a crash or a score.

Sound

A large variety of sounds from melodious to
cacophonous can be produced through the
T.V. speaker - including synthesised speech
if you purchase the appropriate peripheral
for £99,

The effects are easy to produce, even for
the beginner, by means of the SOUND com-
mand in BASIC. Duration, together with the
frequency and volume specifiers for up to
three components can be specified — in other
words, up to three-part harmonies are possi-
ble.

In addition, a noise component can be
specified — varying from a high-pitched whis-
tle to a headache-inducing throb — all de-
signed to assist in the production of explo-
sions, zoomsplats and aliens dying excrutiat-
ing deaths.

Don't let this put you off — a little bit of prog-
ramming and you can reproduce some guite
acceptable‘chamber music.

Tl market a cartridge pack called Music
Maker in which actual notes (semi quavers,
crotchets and the like) can be edited on the
screen, played and stored on cassette tape
or disk.

Editing

In “Which Home Computer?" in our February
edition, the TI99/4A showed consistently
high in most departments, and as this report
demonstrates, our in-depth evaluation sup-
ports this. One marking, however, we would
like to downrate somewhat after many hours
of usage — for program editing.

Though editing controls exist — and it is
therefore possible to modify any section of a
program by inserting, deleting or overwriting
characters, it is necessary to specify the lines
you wish to alter, rather than move the cursor
direct to the error. To be fair, the Tl method
only looks poor when compared to the excel-
lent full-screen editing found on Commo-
dore's PET and VIC models.

Sadly, the Tl editing bears rather more re-

semblance to the kind of line editing found on " -

BASIC's written for use with teletypes and
early terminals, and indeed Texas Instru-
ment's background ir minicomputers may
have been influential.

BASIC

Texas have opted for their own version of
BASIC, rather than the most standard — Mic-
rosoft — implementation. On balance, the ad-
vantages of this decision seem to outweigh
the disadvantages.

Under the latter heading we must place the
scarcity of string handling functions (LEFT$
and RIGHTS for example) found in most
BASICs, and the fact that Tl BASIC is rather
pedantic about where you place spaces in
your expressions (which most others aren't).
However, generally speaking, T| BASIC is re-
markably compatible with Microsoft — much
more so than many other versions, anyway —
and you should have little difficulty in convert-
ing program listings to run.

The advantages are mainly additional
commands designed to help the new prog-
rammer. They include Toolkit-like functions
for program development and debugging,
as well as special commands for coping with
sound, colour, graphic drawing and the op-
tional joysticks. Many of the latter must be
preceded by a CALL statement which seems
a trifle unnecessary, though may have been
incorporated with future expansion in mind.

The TI99/4A’s colour graphics and low-cost
speech synthesiser make it popular with
young chifdren.

Tl Enhanced BASIC is a plug-in cartridge
which is sold separately (with its own manual
and quick reference card) - and we would re-
commend it as a must for any one who has
got past the beginnings in programming.

Besides the superb graphics functions
mentioned earlier, there are also some
sophisticated facilities for accepting/validat-
ing data from the keyboard, and formatting
results on the screen.

Documentation

This is of a high standard — consistent with
TI's reputation for calculator manuals. A
handy: “Read This First” leaflet explains how
to set up the computer and check that all is in
order.

“Beginner's BASIC" provides an introduc-
tion to some of the simpler ideas in BASIC
programming for the complete beginner. The
reader is shown how to create simple colour
and sound effects early on — which is en-
couraging.

In additiori to this book, comes the Users
Reference Guide, which gives a detailed de-
scription of each command, with a handy re-
ference at the front. At the end of the book are
a number of sample programs to type in,
glossary and one or two reference tables.

There is a distinct lack of any system infor-
mation for the enthusiast, such as memory
maps, or system level routines. This informa-
tion would be fairly irrelevant, anyway, since
there are no PEEK, POKE and SYS equiva-
lents for penetrating the BASIC operating
systemn. But it does confirm that Tl intend thair
machine for the beginner or person who uses
pre-packaged software, rather than the en-
thusiastic programmer.

The two books together do not provide a
full course in programming. One is for the
newcomer, the other is for those who know
BASIC. If you wish to progress beyond the
first, you will really need to purchase a sepa-
rate book on programming.

Game Controls

The TI99/4A permits two joysticks (or Wired
Controllers as Tl refer to them) to be con-
nected for purposes of playing games or
moving objects around the screen in educa-
tional programs. We found the units to be well
constructed and convenient to use — though
many of our 'guinea pigs’ said they preferred
the more chunky designs of Atari and Com-
modore.

The joysticks were of the eight position var-
iety, rather than permitting an infinity of diffe-
rent positions.

Thereis no provision on the Texas for game
peddles or a light pen for pointing to answers
directly on the screen, which is a pity.

Plug-in programs

This has to be one of the strong points for the
Tl — the quality and range of Solid State
Software putting it at least on a par with Atari.

As mentioned earlier, the mounting/load-
ing arrangements and physical construction
of the cartridge system are far more satisfac-
tory than most. Inserting a new cartridge
while the machine has switched on caused
the system to reset to its ‘front page' — a kind
of test card showing all the colours and the Tl
logo. Pressing any key showed the menu:
Press 1 for Tl BASIC, 2 for Space Invaders,
etc — whatever the new cartridge contained.

Tl publish a catalogue of software titles,
showing what is available on cassette, disk or
cartridge, and what ancilliary equipment is
needed to run them.

All the more popular packages are sold in
cartridge form, though we would make the
point that several are very expensive, costing
up to £40.

Although Tl have made use of a number of
software companies on both sides of the At-
lantic, development has clearly been under
central control. The result is that all the pac-
kages have a pleasing consistency in pac-
kaging, - documentation, and the use of
specific keys for moving objects, changing
options and replaying games.

Secondly, because most packages were

specifically developed for Tl, they make full
use of the colour, graphics and sound
facilities. In a few cases, we felt, the designs
had gone overboard, assaulting the senses
and nerves with a barrage of sound and col-
our. Tl claim, however, that all of their prog-
rams have gone through extensive user opin-
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ion testing first. This may be well and good for -
Space Invaders, but the last thing you want in
a quiet game of chess are assorted pips and
squeaks on a lurid green background!

Speech Synthesiser — for budding Daleks....

The range of software falls into four
categories: Home Management, Education/
Personal Enrichment (!), Entertainment, and
Other Applications (whichincludes a number
of professional libraries — developed, pre-
sumably, from TI's programmable calculator
applications packs). The Home Manage-
ment titles were candidly described by Tl's
marketing manager as “The packages you
need to have available on a micro but which
aren't going to be of interest to the maijority of
users.”

The Education series is superb in presen-
tation — covering subjects such as Beginning
Grammar and Physical Fitness. However,
there has to be a fundamental flaw in Pre-
School Early Learning Fun, which teaches
the dlphabet and numbers 1 to 9 yel requires
the student to read instructions and use a
keyboard (including such functions as
Enter).

Entertainment scores highly, too, with all
the old favorites such as Hunt the Wumpus,
A-Maze-ing and even Oldies but Goodies |
and 1. Many contained that elusive quality of
addictiveness — with some refreshing
humour: Space Invaders may be specified
as Merely Aggressive or Downright Nasty, for
example.

Though the range of games is not as exten-
sive as Atari's, and the amount of quality
software marketed by independent suppliers
is marginal, TI's catalogue of software is defi-
nitely a plus point for the machine.,

Cassette
The Tl can control two cassette recorders —
one as both record and playback, and one
for playback alone. This means that it is pos-
sible to store reasonable amounts of data on
a cassette and ypdate information by read-
ing from one unit, making modifications and
writing to the other.

Leads were supplied to connect to the ear-
phone and microphone mini-jackplug soc-

kets of an ordinary cassette deck. We experi-
enced no trouble setting up — though if your
cassette doesn't have jackplug sockets, you
will need to purchase a conversion cable
from any Hi-Fi shop; this wasn't explained in
the manual. -
Programs can be saved onto cassette
using the SAVE command in BASIC, and re-
trieved using OLD instead of the more usual
LOAD. The whole process is well prompted
and controlled on the screen for beginners,
though once you have got the hang of it, the
repeated checking may get a little tiresome.

Conclusions

The Tl 99/4A is a well-designed machine,
and supported by a good range of off-the-
shelf software. Peripherals are well designed
but expensive. They are, however, all availa-
ble should you wish to expand the machine
into a professional or development system. It
is aimed at the new generation of home com-
puter users and as such is unlikely 1o be
tavoured well by the older enthusiasis.

The Tl's main competitors are the VIC, BEC
A, and Atari 400. Though less of a ‘convivial’
machine than the VIC, it outclasses it on
facilities and construction. The Atari has
more software and high-resolution graphics
as standard, but costs more and lacks a

Thermal printer (requires special paper)...

Technical Notes

proper keyboard.

So perhaps the most interesting compari-
son is between the Tl and BBC — currently the
same price. On the one hand (BBC) you have
an incredible specification and large user-
following, but with only promises for
peripherals and software, and construction
clearly a low-priority consideration. On the
other, you have a machine built like a tank,
well supported from day one, but designed to
keep the enthusiast at bay.

Likes

* Good colour

* User definable character set

* High quality sound

* BASIC with commands for Colour and Sound ete.
* Enhanced BASIC option with Sprite Graphics

* Range and quality of software

* Convenience of plug-in cartridge feature

* Solid construction

* Good documentation

Dislikes

* Separate power supply and UHF Modulator

" Limited number of keys

* Program Editing

* Some software very expensive

* Screen width limited to 28 characters for text

* No access to machine code without expansion

The TI99/4A is based on the 16-bit TMS9900 microprocessor, though to the BASIC
programmer, this appears no different to any 8-bit chip. The basic machine com-
prises 26K ROM and 16K RAM. Plug-in cartridges can add up to 36K of ROM, and a
further 32K of RAM can be added externally.
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drives provide 100,000 characters each of data
storage, or about 60 pages of typed,
doublespaced text.

Diskette storage. The floppy
diskettes can be removed, -/__,.-“"_‘
providing infinite permanent

information storage. Two

compartments provide storage for
up to 25 diskettes.

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

IEEE 488 Interface. Connecis 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.

t's — as you can see — poriable,

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

But its performance is equal to, often better than, small

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 _,_//’T—

business computers several times as big and twice as expensive.

Connected
to a printer, it will

operate as a word

processor and produce

letters, documents, reports

— anything you want word-

(and figure-) perfect,

And carry out financial planning,

too, using an electronic spreadsheet, |
providing fast, accurate cash flow forecasts !
and instant answers to those important ‘what I H
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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For £1,250 the only personal business com |
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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 52-character
window on a 128-character line with autormatic horizontal
scrolling.

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

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

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

pound package that fits
underneath the standard
airline seat.

e Standard software Optional extras
L Five outstanding software @ Modem cable for use with
N packages, with a retail value of acoustic couplers for

‘ over £800 are included: telephone transmission of

\ @® CP/M® Operating System data
® WORDSTAR® with @ Battery pack

| MAIL MERGE® @ Double density disk drives

. @ SUPERCALC™ @MBASIC® with. 200K bytes of storage
@®@CBASIC® per drive

Trademarks: SUPERCALC: Sorcim Corporgtion; 2804 Zikog Corporation. ;
Registered Trademarks: OSEORNE 1; Osborne Gomputer Corporation; G Digital Research; WORDSTAR,
MAILMERGE: MicroPra International; MBASIC: Microsoft; CBASIC: Compller Systems, Inc

n puter you can take anywhere.

SHEFFIELD
al Wic erdre F hhberedale Road Shedleld * 1ETY = == e — — === — I == re—— -
For further information and full specification, return the coupon to The
Marketing Manager, Osborne Computer Corporation (UK) Lid, 38 Tanners
B Drive, Blakelands North, Milton Keynes, Buckinghamshire MK14 5BW.
The Karcw 5i am 5irael, Siough, Berksti Telephone: 0908 615274, Telex 825220
T | More information on Osbome 1, please.
ithampion S0 2BE. Ter (703 38740 MName
TR Y
Crvaial Flacd uny, Dy 'ﬁ'udreaa
Tel
COMPUTER CORPORATION (UK) LTD.
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Richard Nichols on undetectable crimes —committed using computers

O 00O0O0

The times, we are reliably informed, are a-
changing, and that has little or nothing to do
with The Thunderer. You don't need to look
far to confirm this. terrible news: everi a
glance at the tawdriest newspaper will inform
you that things are hardly what they used to
be. And it's not even that difficult to see why.
Most social reformers (all of whom seem
mightily anxious to alter everyone around
them while retaining their own status quo) are
blaming everything from the summer riots to
the decline in membership of the Brownies
upon that Mephistopheles of split-level living,
the box. Parked in the corner of every child’s
bedroom, the haunted fishtank is allegedly
the perpetrator of more social evils than was
ever dreamed of in Dennis Wheatley's
philosophy. 3

In a funny sort of way it's easy to agree.
Modern kids glean their folklore from the
streets of San Francisco or the factory of
Reagan and Carter; their idols are Kojak,
Doyle, Starsky — bland-faced, blue-eyed pop
heroes with a sardonic smile playing at the
corner of their mouth and the largest, most
powerful handgun in the world tucked under

their arm. God only knows how Dan Tanner
scratches his left ear....

Robin Hood

When | was a lad we didn't have a box. Baird
was hardly out of his cradle. Amusement
came from books, then, and our heroes were
Janet and John, the estimable and excellent
Winnie-the-Pooh, and later, as we grew up,
even Biggles, or Robin Hood. And he was al-
ways the odd one out, that Robin. Quite aside
from the fact that anyone dressed in green
tights, with a feather in his hat, plus a marked
proclivity for hanging about in the woods with
a bunch of avowedly merry men is demonstr-
ably unusual. Robin Hood, though, alone of
all the heroes we were brought up on was a
criminal. Or in.modern parlance, a blagger.
He'd sneak out of Sherwood Forest, slip into
Nottingham, singe the Sherriff's beard, help
himself to the Bishop of Hereford's gold bull-
ion and then pop back into the woods to dine
on the King's deer and carouse the night
away with his mates, and possibly Maid Mar-
ion, if you ignore the rumours.

This activity was presented to our naive
and youthful innocence as being in some
way creditable, principally because he
nicked stuff from people who had lots of it
and gave it to people who had little or none
Consequently we are ingrained with the be
lief that although your average stair dancer,
lifting transistor radios and Parker biros from
ex-BSC employees on the dole, is a dastard
swine, anyone who is dissatisfied with the In-
land Revenue and various other government
agencies and may wish to speed up the pre
cess whereby wealth is redistributed is quite
entitled to do so. Generally via a passing
amount of public-spirited, and therefore
commendable, brigandry. To wit, R. Biggs
and friends who turned over HMG to the tune

“a great many
people..... harbour a
sneaking regard for
the quiet, clever thief
who manages to put
one over the boss of
the big corporation
and his impersonal
computer...”

of two million and became heroes avemight,
In short, anyone who hits a large organisation

possessed, in the normal, unwholesome run ©
of life, of a great deal of mazuma and then

shares it with his unemployed and erstwhile
pauper friends is doing a rather clever thing,
if not actually performing the sort of good
deed which will gain him automatic entry into
the Kingdom of Heaven.

Always providing, of course, that no inng-
cent bystander or inoffensive employee of
aforesaid monolithic corporation gets top-
ped in the process. In other words, sawn-offs
are a no-no.
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Megabuck crime

In this modern day of microchip technology
non-violent megabuck crime is easier than
ever before. Indeed, it may even be con-
ducted from the comfort and relative safety of
a swivel chair, if not a Parker-Knoll reclining
job suitably arranged before an open fire and
an open cocktail cabinet.

And the reason for all this facility exists,
gentle reader, within the confines of your own
premises, or why else would you be wasting
your readies on this estimable, but highly
specialised comic?

Correct. Itis indeed computers of which we
speak. And we are not referring to weekend
removal jobs in which proprietors of large
computing organisations are deprived of a
roomful of IBM hardware by a team of skilled
professionals with a large lorry and a great
number of previously empty tea-chests. My
word no. We are concerned here with highly-
skilled individuals who simply have unre-
stricted access to computers handling large
sums of somebody else's cash. Although we
should point out at this stage that the devil in-
carnate of modern society, the chip itself, is
not without a certain value.

Regard, if you will, the smallest fingernail
on your hand. Conservatively value it at fifty
quid. Then work out what a full lorry load of
similar-sized fingernails is worth. £1.5 million
wouldn't be too far out, if you're at all in-
terested. And that is almost exactly the value
of a consignment of untraceable chips which
went missing not so long ago in that part of
California known to locals as Silicon Chip Val-
ley, for reasons which ought to be obvious.
Chips, say our transatlantic cousins, are as
negotiable as dollar bills, which makes pos-
session of a great number of them even more
attractive than possession of a great number
of pound notes.

Which brings you back to money.

It's funny stuff, cash. Be advised that if you
possess a lot of it, and like having a lot of it,
you are not alone. The world is full of people
who would all like a lot of it, and in many
cases the money these other people would
like to possess is yours. If you have it in suffi-
cient quantity these other people will soon
discover a way to estrange you. And if at any

stage this money of yours comes into contact
with a computer, however fleetingly, that is
probably the moment when it is at greatest
risk and may be lifted with maximum ease.

Rehabilitation schemes

Years ago the American Government intro-
duced rehabilitation schemes into its jails.
The most popular in-house training course
was lock-making. That was years ago. These
days the most popular course in Yankee
nicks is computer science, No similar statis-
tics are available for British prisons ...

Despite this, and despite a number of
spectacular crimes performed with the co-
operation of a computer, most firms who pro-
cess money via a computer remain endear-
ingly blind to the possibilities for fraud. As
usual, it's the Americans who are bigger and
better in this field and who have chalked up
the best crimes.

One employee of a large financial concern
programmed the computer to pay vast sums
into a private account in a Manhattan bank.
He also programmed it to return the cash to
it's rightful owners every time there was an
audit. All he stole was the interest while the
loot was in his account. He was eventually,
and accidentally brought to book, as it were,
because he was betting on the gee-gees to
the tune of fifteen thousand pounds. Every
day...

Another smart guy lifted several million dol-
lars and turned it into diamonds. He was
caught trying to fence more than three million
pounds-worth of legitimately purchased
ice...

Another chappie, with a friend fronting a
legitimate savings account, had it away on
his toes with almost two million nicker...

Dormant accounts

Yet another simply milked dormant bank ac-
counts. All banks are riddled with these; thi
account-holder has died, moved or just for-
gotten about his or her account. Individually
they re worth t‘lﬂthil’lg. Most of them don't hold
more than £50, generally a lot less. Collec-
tively they amount to millions, and the advan-
tage is that there's no irate customer to com-
plain. One whizz-kid creamed a quarter of a

>
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SUPEHEHA|N SIRIUS 16-BIT 'Model Hard Disc

* 1 Mbyte disc capacity * 128Kbyte RAM Floppy Disc  Price
Floppy Dise Price s : Pﬂ g h_E « CP/M 801 - 2x367Kb £2250
5% 162Kh £1950 w 400 = 800 resolution graphice « CP/M-B6 B2 4 2% 367Kb e

|
2%338Kb 2550 * MBASIC-86 * £2400 COMPLETE! 802H 1x8Mb 1x367Kb  £3950
1x338Kb  £3600 806" 1 x8Mb 1x367Kb  £4950

1x338Kb £3950 816" 1%18Mb & Tape Backup  £9950
1x338Kb £4750 TS80 Workstation (Has Mo Discs) £1000

Lower-Case Board

Custom Characier ssts 1 UNION STREET, LONG EATON. Notes:
Extarnal Monitor Board

| NOTTINGHAMNG10 1HH ' 806 allows 6 TSBOs, price inc. 1
Hard Disc Upgrades "B16 allows 16 TS80s, price inc. 2
Graphics Board (256 x512) LONG EATON {DEDTE] 69117 The 802 Models are integrated units.
WE SUPPLY A WIDE RANGE OF PRINTERS AND SOFTWARE
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| want more information on the items indicated below. Please contact me--
All prices calculated at£1 - $1.92, l [ 1TVImodel(s)
are subject to change & exclude VAT [ 1SUPERBRAIN model(s)

I [ 1SIRIUS [ |PRINTERS [ | SOFTWARE

ZX 81 HARDWARE EX STOCK!

(Allow extra 14 days for built products)

KEYBOARD: Built £25.75 kit £70.50

OTHER PRODUCTS

24 Line In/Out port. Kit £16.96 Built £18,05
3 Channel music board £16.05 Built £18,05
23 way female connector £2.95
23 way male connector £1.30
1 metre 30 way ribbon cable £1.40
Male/female connector with ribbon Assem £6.05
Getting aquainted with ZX81 £4.95
Mastering machine code £5.95
Programming for real applications £6.05
Tape for real application book. £11.00

CASE (for keyboard only) £10. 30 Free illustrated catalogue. Send 9"x7" SAE.

ReddltCh EIGCtronics A1 products have full instructions,

DEPT MC | | | |
91 FERNEY HILL AVENUE Postage and VAT included in prices.

REDDITCH Orders under i}DBadd 40p.
WORCS BO7 4RU gzﬂrﬂe?s_adi £1. g 3 $
Tel (0527) 61240 cess/Barclaycard order welcome,
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cent from every account in the computer
each month, and paid it to himself. He also
made millions before he was spotted, but un-
surprisingly, none of the account-holders
noticed the theft.

The interesting aspects of all these crimes
fall into two parts. First, and maybe most wor-
rying, is that in practically every case the
crimes would have all gone undetected by
the company or individuals being robbed
since the key is consistent theft of minute
amounts. Most of these microchip privateers
came to grief because of something they did
after the successful accomplishment of their
activity, like gambling heavily.

This comes about principally because the
level of stealing is almost imperceptible and
also because the organisations in question
were not sufficiently aware of the risks and
took too few precautions. Although we
should not underestimate the intelligence of
the criminal at this level neither should we ig-
nore the obvious lessons which seem not to
have been learnt; computer fraud can hap-
pen to anyone and a few inbuilt safeguards
ought to be implemented in order to minimise
the threat.

Determined thief

Even this is not enough, though. The same
rule applies to computers as it does to every-
thing else. If you have something valuable
and a determined thief wants it then he'll find
a way to get it, no matter how well you protect
it. The trouble here is that most people, when
confronted with the prospect of a determined
thief, still conjure up the image of a rather
ugly thug in black mask, stripey jersey and
toting a sack marked ‘swag' over his shoul-
der. They have difficulty looking along a line
of freshly-scrubbed graduates earnestly
slaving over a hot desk and seeing them as
anything other than innocent baboons fit pos-
sibly for management fodder and precious
little elsa.

The very idea that any one of these baby-
faced pinstripe jobs might do for thieving
what the Beatles did for Liverpool is entirely
beyond their grasp. Yet this is regrettably the
case. Let's face it, Crippen, at a midget five
feet and a gnats wossname tall, hardly
looked like a mass murderer. He looked like
any other respectable gent. Like you or |, say.
Blimey, you might even be Crippen for all |
know. Or, and | have it on the highest author-
ity that this is far more likely to be the case,
you may be the thieving toad who's been de-
priving me of “/ap every month for the last ten
years.

Yes, it's a regrettable truism that while most
department stores and other concerns which
handle large sums of money in cash take
stringent precautions against being ripped
off by their own employees, even to the point

of parancia and especially where the
maximum inside job couldn't possibly net
more than a few quid, very few of them de-
monstrate a similar level of sagacity in a situ-
ation where the heist would have more zeros
than Liz Taylor has had husbands.

Take-home pay

The FBI believe that the annual proceeds
from computer crime in the States may
amount to as much as 300 million dollars; the
average take-home pay of the electronic
blagger being some half a million per shot.
This may be an under-estimate since it is
widely believed that many companies (espe-
cially the larger ones) are too embarrassed to
own up afterwards.

Aside from the unlikely nature and appear-
ance of the master criminal in these cases
one of the main reasons that such frauds are
so easy for the thief is the absence of the
human element. Once upon a time (say
about ten years ago) book-keeping opera-
tions were conducted by a roomfull of people
who were jolly good at adding up and taking
away; any one of these would be likely to spot
an anomaly. Now we leave it all to the infalli-
ble computer. Unfortunately computers only
do what they are told, and are too stupid to
realise when they are being ripped off. In al-
most every case they are left more or less to
their own devices, encouraged and
shepherded only by a select few. Once one
of the few decides to have a go the chances
of being nabbed in flagrante delicto are re-
markably slim.

Look at it this way. You get a phone bill,
right? And unless it's well out of order you
pay, soon as you get the third red notice,
right? And even if it is right out of the ball park
and you complain, what happens then?
Some peroxide blonde at BT assures you that
the bill is done on the computer and therefore
can’t be wrong, so naff off. And if you press
your case, what happens then? They get the
meter checked, find it's operating perfectly
and suggest you stop prevaricating and
cough up. Your doctor assures you that
kneecaps are absolutely essential to the art
of walking, so you pay, right? But suppose it
was wrong? Suppose some smart ice-cream
in the BT office has done a number on the
computer and it's bumping up bills? The
meter on the exchange is working fine. How
often do they (or anyone else who sends out
computer-originated bills) check up to see if
the punters are being taken for a ride? A
penny on every phone bill would be worth
having, would it not?

Silly bill
Checking the computer is the last thing that
anyone ever thinks of. But next time you geta
silly bill youll think twice, won't you? Bet the
Gas Board don't. It's their computer, after all.
By now proprietors of Phone companies,
Gas and Electricty Boards and Water Au-
thorities all over the country will be throwing
up their hands in horror, all agog to explain
why it couldn’t possibly happen. Permit me to
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refer them at once to Stanley Mark Rifkin, who
is currently languishing in the slammer, guest
of Hollywood's most famous cowboy, R.
Reagan, Esq. Rifkin is the chappie with the
diamonds we mentioned earlier, who con-
vinced a California bank that it could happen,
and to the tune of more than ten million dol-
lars...

Computer, um, errors, of this nature aren't
always conducted deliberately, however.
One American found himself accidentally the
possessor of a large amount of below-the-
line funding which came equipped with an
astonishing collection of zeros at the end,
and which could not be properly attributed to
his legitimate business income. Fortunately
for him he spotted it before the previous (and
rightful) owner of same. By the time the gent-
lemen from the bank arrived to explain the
mistake and ask if they could please have
their money back the surprised beneficiary
had transferred it to a foreign country, cour-
tesy of some gnomes, and skipped, laughing
all the way. It could happen to you, but don't
hold your breath...

Impersonal computer
And that's the other thing. Every one of us
would correctly look down a dignified and
aloof proboscis if confronted with a thief.
Picking pockets, blowing the doors off sec-
urity vans and holding up banks with a variety
of offensive armaments is a regrettable
idiosyncracy to which a few members of the
human race are given, and we all correctly
deplore such activity. But a great many
people who feel that way about the less sub-
tle crimes still harbour a sneaking regard for
the quiet, clever thief who manages to put
one over the boss of the big corporation and
his impersonal computer without lifting a
finger in anger or stirring from his chair. Most
of us honestly believe that large companies
can afford to lose the odd million here and
there. Indeed there are many who think they
deserve to get done from time to time.

The fact is that a genuine feeling in this
country persists, based on the belief that if
you earn more than five thousand a year and
don't work on the Ford production line, then
you're a filthy capitalist swine and ought to be
relieved of the burden of your ill-gotten gains
as soon as possible. Preferably by some form
of modern-day Robin Hood with flowing locks
and a sardonic smile of some kind, perhaps
with a cigarette clenched between his teeth
and a devil-may-care sneer at the doctor who
has just predicted his imminent demise from
an unknown wasting disease caused by slav-
ing unsocial hours in less than salubrious
conditions for an uncaring minion of a large
corporation.

That's just our generation. Kids today,
watching the box, weaned on Harold Rob-
bins and similar from age three onwards,
what will they be up to...?

_Mh::ml}:nmputlal Printout May 1982

55




Documentation is really the key to good
programming, and yet is often the area
given least attention. Chris Preston
explains why it is so important and
shows you how to pick up some ‘good
habits’.

Documentation is a very grey area in the working lives of
most programmers. It is lumped with “washing the car” and
“going to the dentist” in the list of things which ought to be
done but tend to get put off as long as possible. As always
though, the putting off only makes things worse, because
once you have left a program for a few weeks or longer, the
exact logic behind that cunning routine in line 2460 has
faded from your mind, so that when something goes wrong
you are left scratching your head and wondering how on
earth it was supposed to work in the first place!

Documentation in one form or other is really the secret
of good programming. By “good programming” | do not
mean the ability to write a particular routine which takes less
memory than anybody else’s or runs so much faster. “Good
programming”, like “good behaviour” is something that
must be acquired, but is difficult to teach. You will find that
getting into the habit of writing full documentation for
everything you code, far from wasting time, it can make life
an awful lot easier.

So what does documentation involve? Documentation
starts as soon as you have decided that you are going to
write a program. There are several distinct phases that can
be identified, as follows:

1. Planning Stage. We must write down what we want the
program to do: what data we are going to give it; what
outputs we want, and what processing is involved. The
program should be broken down into sections, and each
section described separately, with a “master plan”
describing how the sections relate to each other.

2. Program design. We next design the program. This does
not mean we sit down at the machine and start typing. Each
of the sections we identified in the planning stage should be
written on paper first and “bench tested”, that is, going
through the program manually with a paper and pencil,
asking ourselves at each stage, "What will the program do
here?"; "Will the IF statement in line 1200 cause a jump?":
“Is this bit doing what | really want it to do?” As well as
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showing up many mistakes, this process helps us to fix
details of the program in our minds, so that when the thing
falls down when we first run it (and this is inevitable!), we
can say, "Ah yes, | am not calling subroutine 15000",
instead of "Why is there nothing in A$? | wonder where | set
that up?" Any potential problems which show up should be
dealt with now; like bad pennies they will not go away,
Remember Murphy's Law: If something can go wrong it will,
and at the worst possible moment. Do not wait until the
worst possible moment arrives: sort it out now., |

3. Testing Phase. Once the program has been keyed in, it
must be thoroughly tested. Any doubts we had in stage two
about a particular part of the program should be put to
good use by concentrating on that part of the program. Try
to make it blow up. Key in ridiculous values. If the program
collapses and you have to re-write a routine, be glad! That
is one less bug! During the testing phase, the program is
bound to be hacked around. If any of the changes affect the
structure of the program then we must also change the
documentation. Out-of-date documentation is almost as
bad as none at all,

What form should this documentation take? Well there
are various forms used depending on which stage of
program writing we are at. In stage 1, the specification may
still be somewhat nebulous and probably changing quite
frequently, so we want our documentation to be easily
alterable, too. When | first start to write a program, | make
three lists. The first is "Program Inputs”, which may be
values from a disk file, or a keyboard or something exotic
like another computer. For each input you should make a
guess as to how long each item will be, say 30 characters
for a name field, and a range of values, 0 to 5 for a numeric
field. Complementary to the input list is a “Program Outputs”
list. This gives, in fairly broad terms, what outputs we
require from the program, either on the screen or printer, or
going to another disk file. Again, field sizes and ranges of
values should be included.

The last (and | mean the last list — this should wait until
we have decided what the inputs and outputs are going to
be) is the "Process List”. This describes what the program
Is going to do with each of the inputs and how it is going to
derive each of the outputs. When you write this list, you
should be thinking ahead to the program itself, and put the
list into a logical order, starting with reading the inputs, and
then going on the calculation and output phases.

Flowcharts
The next stage is a little more formal; as this is where we
define exactly how the program is going to run. The easiest
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method of describing program flow is by means of
flowcharts. There is a certain amount of awe surrounding
flowcharts but there is really nothing to them at all,
Flowchart templates are easy to obtain and not expensive,
or you can draw them freehand if you are not too fussy on
how pretty they look! There is unfortunately no standard for
flowcharts, but the four symbols | use are fairly widespread:

N
Y
As an example of flowcharting, Diagram 1 is a chart
showing my procedure for getting up in the morning. (As

this is supposed to be a family magazine, this particular
flowchart has had to be heavily modified — Ed)

At the top of the flowchart, this
symbol gives the routine a
name. At the bottom of a
flowchart, it acts like a BASIC
“GOTO" statement, to allow you
to jump to another routine, or in
the case of a subroutine, this
acts as a RETURN statement.

This is the basic ‘action’ box.
Any activities should be put into
one of these boxes,

This is a 'decision’ box,
corresponding to a BASIC
IF...GOTO statement. It does
not matter whether the side or
the bottom branch is the 'ves’
branch, this should be
organised to make the diagram
easier to read. Always label
both branches though, it makes
it easier to spot mistakes!

This box corresponds to a
BASIC 'GOSUB' statement, and
is used to call a routine on
another flowchart diagram
somewhere,

Layouts

Going hand in hand with the flowchart are screen and
printer layouts, and file formats. Screen and printer layouts
are best drawn on graph paper of a reasonable size and
really do save a lot of time if you are doing a complex
report. No more hunting through line after line of BASIC
counting SPC's and TAB's wondering how far across the
page you are and whether there is room for that extra field.

i

Drawing your layouts beforehand also allows you to
experiment before you actually write the code, and
hopetully get a more balanced, easier to read layout.
Planning file layouts also saves a lot of time when it comes
to writing the program. Instead of having to remember
whereabouts each field in the record starts, you can just
look it up. You can also plan file sizes much more easily.
A typical file layout might be:

Field Name Length Start End
Car Make 20 1 20
Model 20 21 40
Engine Size 4 41 45
Colour 1 46 47

Notice that the colour field is only 1 character long. You can
often save disk space if you have an alphanumeric field with a
small number of possible values (red, blue, white, black, say)
by using a shorter code to represent the values e.g. 0,1,2,3.
Of course, the documentation must include a table giving the
corresponding colour for each code!

How detailed should the flowcharts be? A very high level
flowchart would just say, *Accept inputs", “Calculate
answer”, "Print answer”. This is not much help! A very low-
level flowchart is just the same as writing the program, with
one box for each BASIC statement. The ideal lies between
these two extremes, and depends largely on the
temperament of the individual programmer. The point is that
the flowchart should help you write your program, and
afterwards, it should help you remember how it works. Within
these constraints, the level of detail is up to you.

Having done all our layouts and flowcharts, the actual
process of writing the program should now be almost
automatic. If you have to stop and work out any values such
as TAB's, then your preparation has not been complete
enough.

Tables

Going hand in hand with the program writing are yet more
tables. You should keep a list of all variables used, and
what they are for. If a variable is a code for something, such
as the colour code in our example above, you should make
a note of the range it is allowed to take, 1 to 7 say. If you are
debugging and find that it contains 13, something is wrong.
If you did not know that 13 is illegal for that variable it would
be much harder to spot. Any ‘special’ values, such as -1, for
‘unknown'’ should be clearly marked, because if you look up
element -1 in an array or file you will get into trouble, and
without your table you might sit for hours wondering why on
earth that variable has got -1 in it. Worse still, you might take
out the line which sets the variable to -1 thinking it was in
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Compilers are all the rage
— but are they really use-
ful? Peter Wood found
that efficiency, speed and
program size varies con-
siderably — but that com-
piled “Adventure” on a
PET makes a good test!

Just like program generators, compilers are
very trendy at the moment, especially for the
PET. That's not to say that they're not useful,
'c0s they are, but rather that there's several
around on the market. Before we get into the
pro's and con's (sic) of the various models
available, I'll bore the experts by giving the
novices an overview of what a compiler does
and why. If this is old hat to you then feel free
to jJump on to the meatier bits.

Unfair discrimination!

My trusty old Penguin Dictionary of Micro-
processors defines a compiler as “1. A prog-
ram which prepares a machine language
program from instructions wrilten in a source
language." and "2. A harmless drudge"
(which scores another point to Penguin for
having a sense of humour — | think). As many
of you will be aware, programs written di-
rectly in machine code (or via an assembiler)
work considerably faster than those written in
good old BASIC. The reason behind this
seemningly unfair discrimination against
people who aren't clever enough to write in
hexadecimal or nmemonics (whatever they
are) is as follows. Computers work in binary,
and the closer your input is to binary, the less
work the machine has to do converting it inta
something it understands and can use. This
means that the actual operations can take
place sooner, and hence appear to be faster
Clear? Never mind. Now when the likes of you
or | key in a BASIC program, and then type
RUN, the PET starts looking at the program
line by line, and interpreting each and every
statement into machine code as it goes
along. This process is rather slow by comput-
ing standards, and can give rise to horrors

like Garbage Collection (don't ask!).

The advantage is, of course, that you can
alter lines, or parts of lines, at a moment's
whim and run the program again straight
away. Where compilers are clever is that they
do all the hardwork in one go (and only once),
putting the machine code out into a disk file
(called an Object File) which then substitutes
for the original program file you wrote (refer-
red to as the Source File). Whenever you load
and run the object file, you are really execut-
ing a machine code program, with all the be-
nefits of speed you'd expect. The disadvan-
tage (if it is one) is that you can't list the object
file (since it's in hexadecimal) and you can't

alter it, except by altering the original Source
File and re-compiling it to produce a new Ob-
ject File. Well, you can't have your cake and
eat it!

Compatibility

There are six main areas of importance in
compilers that | can think of. Firstly, accurate
conversion and compatibility with the in-
terpretive BASIC — fairly obvious; but I've
heard many hair-raising tales regarding
compilers that actually introduce errors (as if
we didn't put enough in ourselves!). It also
helps if you don't have to spend hours re-writ-
ing the program you wanted to compile just to
suit the compiler.

Secondly, good error reporting - if you
have made a mistake, it certainly helps if the
compiler can at least equal the PET's in-
terpreter in terms of reporting the fact to you
(e.g. 7 SYNTAX ERROR).

Thirdly, speed of operation of the compiled
program — most people will compile to
achieve greater speed (although others may
requira non-listable programs, for instance).

Fourthly, speed of compilation — it's not
much good if you have a thousand line prog-
ram and the compiler runs at 3 lines an hour,
15 it? One of my earlier incarnations was at a
famous U K. airport, where | worked on reser-
vation systems (nothing to do with Indians)
on minicomputers. We cut out one of those
anti-smoking Government Health Warning
adverts from the paper (with a skeleton hold-

ing a cigarette — remember that one?) and
added the title "Waiting for the compiler to
finish". Need | say more?

Fifthly, size of object file — it's not much use
having an object file that won't load into your
computer through lack of memory space!
since compilers have to allocate room for
variables at compile time (unlike the interpre-
ter which merrily does it as it needs to), com-
piled programs may often be longer than
their interpretive sources (although not al-
ways — more about this later on)

Lastly (whew) extra commands and state-
ments — since we are effectively buying
another language for the machine, why not
reach for the moon and expect some extra
functions as well. Some give 'em to you,

others don't. This tends to be offset against
the compatibility of the compiler with the orig-
inal PET BASIC, though.

Well, back to the plot. We looked at three of
the main contenders for the compiled PET
market — Petspeed, DLT BASIC and PC-
BASIC (which has nothing to do with another
micro publication!) Oxford Computers, who
market Petspeed, also produce an Integer
Compiler (one that is fairly different from PET
BASIC), but time and typing skills obviated
an in-depth look at it. We used an B096 com-
puter (to get maximum effect from testing
large programs) and an 8050 disk unit, al-
though | believe versions of all these exist for
most PETs capable of using a disk unit.

PC-BASIC

PC-BASIC uses a security ROM to prevent
pirating which, rather unfortunately for us,
uses the same slot as the WordPro ROM.
However, a Philips screwdriver and my
Apple (1) chip removing tool soon took care of
that. It is necessary to buy extra copies of this
chip (at £25 each), if you want the compiled
program to run on another machine. Once
the compiler has been loaded, the program
disk may be removed and replaced with the
diskette containing the program to be com-
piled. You are then invited to enter the source
filename, object filename and printer type.
Once all three options have been entered,
everything else happens automatically and
you can go and make the tea (assuming that
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it's a long program). The current pass and
line number are displayed as the compilation
takes place. If you have a printer connected,
an error report is printed, followed by the
program size, the variable size and the total
size in bytes. The program was very simple to
use, although when typing in the file names it
was all too easy to use cursor left and cursor
right, which produced the "quotes mode"
graphics rather than moving the cursor,
which was rather annoying.

The version of PC-BASIC we had for review
couldn't use the extra memory of the 96k
machine, and was not compatible with Sys-
tern 96 (see below). There are a number of
extra statements which may be included in
the source program, but these fall outside of

the scope of this article. | have tabulated all
the speed tests, file sizes and so on, so all
that remains to be said here is that the man-
ual was very comprehensive and easy to fol-
low, and actually contained a detailed index
(very unusual for micro software!).

DTL BASIC

DTL BASIC, from Dataview, can run under
System 96 (also from Dataview), which al-
lows the source and object to use the 96k
PET to full advantage. Anti-rip-off is provided
by means of a key-ring dongle, which plugs
onto the cassette port. In order to use the
compiler with System 96, it is necessary to fit
one dongle, load and run System 96, remaove
the first dongle and fit the compiler dongle
and then load and run the compiler. This can
become rather frustrating after a few runs,
but may not be a problem assuming that this
is only performed once a day. A third dongle,
labelled RUN TIME is also provided, which if
fitted to the second (internal) cassette port,
will allow programs compiled on the compil-
ing machine to run on any other PET fitted
with this run time dongle inside. These can be
purchased separately as with the PC-BASIC
chip.

On start-up, you are invited to enter the
name of the source and object files, followed
by three questions relating to printing, which
result in a full source listing, error reports and
size of the compiled program and variables.
It a run has been performed before on the

disk in drive ona then the last filenames used
will be displayed, and may be accepted by
one keystroke. Again the program was very
simple to use, and the compilation was en-
tirely automatic, with the pass number and
current line number being displayed at the
top left of the screen. Several extra state-
ments are allowed for the more advanced
programmer. The manual was clearly written,
but lacked an index:

Petspeed

Petspeed was the simplest of all to operate;
all you have to do after loading the program is
enter the source program name. It appa-
rently used as much memory as it wanted,
and compiled Adventure ran happily on the

8096 without any special software. The ob-
ject file has the same names as the source
with a (witty) suffix of “gt”. Unfortunately for
those who would like an automatic listing, the
program does not have any print options dur-
ing compilation, although a Report program
is provided which can be runto produce a list
of all variable names and their locations, to-
gether with a system memaory map of the ob-
ject. Copyright protection is achieved with
one of the new stackable dongles on the cas-
sette port, but unlike its competitors, the
compiled program can be run on any suita-
ble PET without any form of extra device
(which has tremendous advantages for prog-
rammers wishing to speed up their own pro-
ducts wiithout installing dongles or chips on
their clients” machinas).

Petspeed produces "Speedcode” which is
a pseudo-code, rather than straight 6502
machine code. The Speedcode interpreter is
attached to the object automatically at com-
pilation time, and is transparent to the user.
Whilst this means that there is always an
overhead of 32 blocks on each object file, the
speed of execution seems to be greatly en-
hanced. The manual was very brief, but gave
all the necessary information to use the prog-
ram effectively and rather appealed to my
simple nature! No index was included, but
with only twelve pages it was hardly neces-
sary. The excellent execution speed and
“dongle-less" object files made Petspeed my
parsonal favourite.

We used five differant
programs to test the com pilers
for accuracy, speed of compila-
tion, size of object file and speed
of execution.

Program 1 — Commodore’s Disk Perfor-
mance Test (mainly disk 1/0)

Program 2 — Adventure (Jim Butterfield
version)

BOCHARGING
4 PROGRAMS

Our rh._am-:s te Porsche Cars Great Britain Lid. for
supplying the photograph of a Parsche 911 Turbo

Program 3 — Simple print to the screen
program:-

el Ea=1000000"

| LD VAR T Y S - T PR 1 P

PR ER T e e TR0 ED
30 PRINT CHR$(I+64);
40 NEXT J
50 NEXT I

60 - PRINT TI$

70 -END
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Petspeed compiled programs Just ZIPP through
your Commodore computer.

Lo 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.

FASTER - Petspeed is capable of

1| Into r double the speed of the DTL Basic
E; u:amp] er and up to 40 times the speed

of Pet Basic.

r o rams 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
taster.

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. ﬁ,gw%
Compatible with Petspeed.

w'
Petspeed for8000 series ... .............. £240
Compiled Begie .. b it £165

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 Lite in
the fast lane’ demonstration disk.

Oxford Computer Systems (Software) Lid. i
7 & 8 Park End Street, Oxford OX1 1HH “§
Telephone Oxford (0865) 49597/
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TURBOCHARGING
v PROGRAMS

Program 4 — Simple poke to the screen
program:-

5 TIs="000000"

10 FOR L =9 Th 10
20 . FOR J = .1 TO B0
30 POKE 3276B+(I%B0)+(J-1).I

40 NEXT J

50 NEXT I

60 * PRINT TI%
70 END

Program 5 — Simple array and data prog-
rame:-

5 [TIL$="000000"

DTL BASIC was the only program success-
fully to compile all the programs with no hic-
cups and no changes, and produced the
smallest object files.

PC-BASIC managed only half of the prog-
rams with no changes, but was very quick on
compilation time and fastest in execution on
program 4,

*Mote 1 — PC-BASIC gave an "out of memory” error as it could not use more than 32k of RAM.

Tables 1, 2, 3 and 4 show the results obtained from our tests.

Table 1 — Compilation times

DTLBASIC PC-BASIC PETSPEED

Min Sec Min Sec Min Sec
Program 1 1 41 0 35 2 30
Program 2 10 00 *Note 1 3 06
Program 3 0 27 0 23 1 40
Program 4 0 27 0 23 1 38
Program 5 0 33 0 23 1 57

Table 2 — Object sizes (in blocks)

Original DTL BASIC PC-BASIC PETSPEED
Program 1 11 8 15 42
Program 2 49 35 n/a 86
Program 3 1 1 3 35
Program 4 1 1 3 35
Program & 1 1 n/a 75

Table 3 — Run times

Original DTL-BASIC PC-BASIC PETSPEED

Min Sec Min Sec Min Sec Min Sec
Program 1 1 39 7 39 7 23 *Note 2
Program 2 (a) 0 26 0 26 n/a 0 16
Program 2 (b) 0 23 0 8 n/a 0 4
Program 3 2 25 2 33 0 51 0 33
Program 4 0 14 0 7 0 2 0 o
Program 5 0 36 0 28 n/a 0 9

MNote — we tested Adventure both (a) setting up and (b) giving the first set of instructions, both
of which involve many calculations and disk access.

*Mote 2 — Petspeed gave a "string too long” error when program 1 was run.

10 DIM A$(999).B%(999).C{999)

20 FORI = 1 TO 999

0 READ X$: IF X$=NEND" THEN RESTORE

3 ; Table 4 - Percentage improvement run times

35 A$(I) = X%

o e T DTLBASIC PC-BASIC PETSPEED
Program 1 0 8 n'a

50 C(I) = I * RND(-13) Program 2 (a) 0 n/a 43

60 PRINT I Program 2 (b) 65 n'a 83
Program 3 0 65 [

70 NEXT I Program 4 50 86 79

80 PRINT TI$ Program 5 22 n/a 75

90 END
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PC-BASIC: £300 plus VAT from Intex Datalog
Ltd. (0642 781193)

DTL-BASIC: £360 plus VAT from Dataview
Limited (0206 865835)

Petspeed: £240 plus VAT from Oxford Com-
puter Systems (Software) Ltd. (0865 49597)

System 96: £245 plus VAT from Dataview (or
£100 if purchased with a compiler)

Oxford Integer Compiler; £165 plus VAT from
Oxford Computers (Petspeed is also availa-
ble together with the Oxford Compiler for
£320 plus VAT)

MicroComputer Printout May 1982
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A sophisticated and intelli-
gent BASIC program that
will help you play Scrabble
and solve The Times
Crossword!

Anagram Cracker is a program designed
to help crossword addicts (and any other
word addicts) solve anagrams with
minimum brain damage. It uses a form of
artificial intelligence to suppress as many
unlikely solutions as possible although
there is a risk of throwing the baby out
with the bath water. In any event, the user
can have every possible combination of
the letters displayed, the use of the intelli-
gence feature being optional.

The intelligence is based on & main
features:-

1. Unlikely endings

2. Unlikely beginnings

3. Unlikely two-letter combinations

4. Three consecutive letters containing no
vowel or Y. This is a useful facility but does
carry a certain amount of risk: for example,
SCRATCH would be suppressed by this
routine. :

5. One, two or three letter words not in the
“common” list.

6. Fixed positions for letters and spaces.

Of the above, routine 5 would only be used
where there was more than one word.
Routine 6 is the only one used in the non-intel-
ligent phase.

The program commences by asking
whether the intelligence feature is to be used.
If not, the program will only use the all-combi-
nations, non-intelligent phase of the program.
The user is asked to enter the anagram to be
solved. If this is more than one word, the entry
must contain the spaces that divide the final
words. For example, if the anagramis UFDEP
and the answer is two words, three and two
letters respectively, then the entry should be
UFD EP (the actual order of the letters is ir-
relevant).
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The user is then given the opportunity to
enter any known fixed positions of letters. In
the example above, if it was known that the
second letter of the first word was E, the user
would enter it when asked what the second
letter was. Spaces are ignored for this pur-
pose and an asterisk typed for any unknown
position.

If the inteligence feature has been
selected, the program will proceed to create
various lookup tables, taking about 90 sec-
onds for 7 letters and longer for lengthier
anagrams. The letters are then cycled
through a shuffling loop which produces a
new combination on each pass. Any fixed let-
ters or spaces are excluded from this. Having
obtained a new combination, the letters are
examined by the intelligence routines (if
selected, otherwise the combination is
printed out with fixed letters and spaces re-in-
serted).

By Bob Chappell

The anagram is suppressed if:-

a) It has an unlikely beginning

b) It has an unlikely ending

c) It contains an unlikely combination of let-
ters

d) It has 3 consecutive letters which contains
neither a vowel or Y.

e) It has a 1,2 or 3 letter word which is not in
the common list.

Suppression causes the anagram to be dis-
played as asterisks (this is merely to indicate
that the program is still chugging along and
hasn't hung up somewhere). If the anagram is
not suppressed, any fixed lefters or spaces
are re-inserted and the anagram displayed.
The program formats the anagrams to a con-
venient number per line and a convenient
number of lines per screen. When the screen
is full, the user is given an opportunity to study
it before allowing the program to continue. If
the screen happens to contain no possible
solutions, it will clear itself and continue au-
tomatically.

Having exhausted all its possibilities, the
program will proceed to display every possi-

ble combination, taking into account any fixed
letters or spaces. When this second phase is
complete, the user will be invited to enter
another anagram.

The program tends to run slowly when
using the intelligence feature and naturally
this varies with the length of the anagram. The
non-intelligent phase is very fast. Bear in
mind that a 4 letter anagram has 120 permu-
tations while a 10 letter anagram has over 3.6
million! The program will tell you exactly how
many permutations it has to make.

The letter shuffling routines at lines 65-70
and 450-535 were adapted from another
program. Originally, | used a simple nested
loop structure, one loop for each position in
the anagram. This worked fine but was rather
slow. The current routine, although not easy
to understand or explain, runs much faster.
The best way to leam how it works is to dry run
it (that is, use a pencil and paper and take it
one step at a time writing down each change
in each variable as it occurs). .

Another problem is that one is faced with
the limit on the number of FOR — NEXT loops
and GOSUBs that you can have in operation
at any one time. This has meant that | have
had to construct the intelligence loops without
using FOR — NEXT statements, which in turn
means that the program runs slower than it
needs to.

The program has been written for a PET but
uses no non-standard facilities (with the ex-
ception of the Clear Screen symbol, which is
shown in the listing as a capital C), and so is
easily convertible to any micro. Apart from the
latest BASIC 4 ROM PETs, all other PETs
suffer from garbage collection problems.
This, too, reduces the speed at which the
program runs.

The program uses some 10K. Arrays have
been set at various arbitrary limits. If space is
a problem, the look-up arrays can be re-
duced. | have set no limit checks when the
loop-up arrays are being filled and a program
error will result if any of these arrays over-
flows.

The program could be improved by refining
the intelligence routines and outputting to a
printer. The intelligence routines effectively
cut down the number of solutions printed by
some 90% or more. See if you can make it
perform even more effectively.
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The program does not recognise the fact
that a letter can occur more than once in a
word, consequently the same solution may
appear at different points in the shuffle. It
would be interesting to find a way to cope with
this — for example, the program thinks there

Major Routines

Lines Description
20-70 Lettershufiling
80-100 Replace any known spaces or

letters in their fixed places

110-120 If any 1 letter words, checkif ‘A’ or ‘I’

130-155 Seeif any 3 consecutive letters lack
vowel or'y.

165-315 Check if beginning or ending of
each word in the “unlikely” lists.

325-345 Check if any letter pairsinthe
“unlikely combinations”

355-400 Checkif any 2 or 3 letter words
absent from the “common” lists.

405-440 Word printing routine.

450-535 Letter shuffling control subroutines

540-575 Obtainanagram

585-740 Remove known spaces and fixed
position letters.

750-825 Create the Beginnings/Endings list
by checking the anagram for any of
the pairs in the Data statements

835-915 Similarly, create separate Beginn-
ings and Endings lookups.

925-960 Similarly, create the combinations
list.

980-1070 Similarly, create the 2 and 3 letter
word lists.

5 REM **AMNARCGRAM CRACKER® #
10 REM "*ROB CHAPPELL 21/2/7B2w~¥
15 GOTO1080

20 FG=FC:RC=0:CC=0:W3=Y5:L2=L141:5mL=]
25 IFFC=0THENPRINT"USING THE INTELLIGENCE FEATURE.
30 IFFC=1THENPRINT"PRINTIHG EVERY BOSSIBELE COMBIMATION.

35 M=0:G0S5UBRBD

40 M=M+1:IFM<{LGOTOS5
45 FCeFC+1:IFFCCZ2THENGOSUB430:GC

PRINT:PRINTTAB(12) ; "FINISHED

REM **SHUFFLE LETTERS®*®

H5="":HE=RIGHT5{HE;1]:FDEE=ET$L—TETEP—1:HE=HID5[H$.E.1?+HE:NEET

WS=LEFTS (W3 ,5=T) +M5+NS

3210
_ OSUB430:GOTOS540
FORC=1TOM: ONMGOSUB450,455,460,470,480,490,505,510,520:NEXT:GOTO40

are 6 possible combinations of ADA (3x2x1)
whereas there are really only 3.

Now try to find the anagrams of CARSTUD
and HAMLYN; I'm not saying the program's
quicker but my head aches a lot less!

Anagrams, as the saying goes: Lure OK!

Major Variables

BT,BS, ET,UT,N2,N3 Total entries in the look
up lists for Beginnings/Endings,
beginnings, endings, combinations
two and three letter words
respectively.

NS Number of spaces in the anagram

SN( ) Pointers to space positions

P( ) Pointerstofixed letter positions

TP Total fixed positions

B1%() Beginnings/endings list

B2%( ) Beginnings list '

EL$() Endings list

UC$() Combinations list

W2%( ) Two letter words list

W3$( ) Three letter words list

W$  Currentanagram string following
each shuffle

CC Column count

RC Row count

FC Flag showing whether Intelligence

phase in operation.

L Length of anagram after spaces and
fixed letters extracted

L1 Length of anagram before spaces

and fixed letters extracted.
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VISIT LONDON’S NEWEST ATTRACTION

(ENTRANCE FREE)

ANITA BUSINESS SYSTEMS HAS NOW OPENED ITS NEW RETAIL SHOP
AND WE CAN OFFER:-

* Commodore, Apple and Adler Microcomputers
* Associate Printers * Disk Drives
* Full Software Support * Demonstration Facilities
* Calculators * Typewriters * Dictaphones
* Experienced Service backup on all equipment
* Office Furniture
*Video Department

ANITA BUSINESS SYSTEMS

50 FENCHURCH STREET, LONDON E.C.3
15 CLERKENWELL CLOSE, LONDON E.C.1 Tel: 01-253 2444

AUTHORISED DEALERS FOR
COMMODORE, APPLE & SUPERBRAIN

accept no less

W ly the best machines at best pri e —, |
e supply the best machines a prices ~— |
Software for all machines, peripherals, printers, monitors, - T — |
disks, media, furniture SR e e - |
....and more! T M u 2 |_
L] . T |
R =
s g = o
- EE - =

Il

ask about NEW 8032

FULL SUPPORT SERVICES

Telax 298641
WELLSON
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REHM **HEPLACE LETTERS*® c
NE="": IFTP=0THENNS=WS : GOTOL00 : ®
K=l;Q=0:FORP=1TOTP
Q=041 2 IEP(F) 3 QTHENNS =M S +HIDE [(WE, K, 1) i K=K ] :GOTORO
HE=HE+FS (P)] sHEXT :HE=RE+MIDS (W5 K}
LYsLEFTS (NS, 2) : RE=RIGHTS (M5, 2] tJJ=0; [FFC=]1G0OTO4 10 G R A
REM*]1 LETTER WORDS**¥
J3=J1J41: IFII*H1THENI =N : GOTO1 30 :
LI15=MIDS (NS, W1 [JJ1 171 tIFL1S<» A ANDL]S<>" I "COTD4NS
GOTOL110 R
125 REM **WOWELS RBSENT®® ) B el
130 JJ=JJ+1:IFJJ>L1-2THENII=0:COTOLRS
135 JE=Q:L15=HIDS(M5,JJ,1) :M5=HIDE NS, 341,01 :RISEMIDE (NS, J82, 1) .
140 TFL1%5=" "ORMS=" "OAR1S=" *GOTOL30
145 JE=JK+#1;: [FJE»RGOTO4NE 7
150 VE=VS{JK} : IFL1S=VEORME=VSORR] S=VEGOTOL 30 '.
%% SGOTOEAS
60 REM**UNLIKELY BEGIHMINGSSEMDINGS**® ‘
65 KE=Q:Al=]1:IFNS=0G0T0200
170 JI=0:KE=EK+11 IFKK>NEGOTOZ 2D .
175 AZ=SH[KE)-21L15=MmID5 (N5, A1 ,2) tIFAZCITHERR] $=HIDS (K5, 1,2) tGOTOIAS
180 Rl5=MIDS (WS, A2,2] TEh HS-H#[JJP:FDHJH‘ITUL}.—}IIFﬁEﬂJ“:-HEGWTEE
185 JJ=JJ+1:IFJJ>BTTHERA]=AZ+11GOTOLTA T70 IPAS{JK] <*LSTHEHMEXT.JE,JJ,J:GOTOTAS .
193 IFLIS=B15{3J]10RRLS=B15{]]]COTOADS 75 fﬂﬂl“'Jl'lT'}Ll11”‘-*fHH}‘P-’iTHEHKK-Ll-'E-T"ﬁTH:315|BT3IL5+H5
195 GOTOLES F80 MEXTEE:JK=L1iHEXTJIEJJ,J:GOTO079% - .
agn JJ=JJ+1: IFIJ>BTTHENI =0 GHTOE50 785 FORKE=JE+L1TOLL:IFAS (EE)=LSTRENEK=LE:BT=BT+1:B15 (BT)=L3+RY
305 IFLS=B1%{3J)] ORRS=B]1S5 (JJ) COTOA0S 790 HEXTEE:JE=L1:HEXTIE,JJ;J .
710 GOTO200 T9% FORJI=1TOB?: READHS tLE=LEFTS (HE, 1) sRE=RIGHTS (N5, 1} E
215 REM **UNLIKELY BEGINHI®RGS** 400 FORJE=1TOLl=1:IFAS [JE)=REGOTOHZ0
330 EE=0:Al=]1:[FHSsOCOTO2S0 A0%5 IFAS (JE]<*LETHENMEXTIK, J:GOTO83E .
298 39=0:KESEE+]: IFKK*NSGOTO2T0 Al0 FOREEsJE+#1TOLL :IFAS(KK)=RSTHENEKSL] tBT=BT+1 1 B15 [BT)=HS i I
230 L15=MIDS (WS, 51,21 Bl5 MEXTEE JE=LI1 :HEXTJIE,JJ:GOTORI% '.
298 JJ=JJ4]l:zIFJI>BETHERAL =SH (KEI +] : GOTD225 B30 FORKE=JE+1TOLL:IFAS (KE)=LETHEMKE=L] =BT=BT+L1bL% (BT)=H3
240 IFL1S=B25{JJ1C0TO405 B25 MEXTEK:JK=L1:NEXTIK:JJ .
245 GOTOLA% B30 REM* *BECIWHINGS LIST*®
250 JJ=JJ+1: [FII»BSTHENII=0 :GOTOINS 8315 PRINT"CREATING LODE-UP I.%
255 TFLE=B2% {331 COTO405 BA0 BS5=0:FORJI=ITOBA (READNS ; LS=LEFTS (M5, 1) RS=RIGHTS (N5, 1) @
260 COTOZS0 #45 FORJE=ITOLL=1:1FAS [JE}=REGOTIERS
265 REM **UNLIKELY ENDINGS** 850 [FAS (JK) ¢>LETHEWNEXTIE (0 : GOTORED L ]
370 EE=0:]FHS=DGOTOI0% B5E FORKK=JK+1TOLLt[FAS (KK] =RSTHENKER=L]1BS=RB5] :B25 (BS] =N
275 JA=DiKE=EK+l: [FEENEGOTOI2S AE0 MEXTEER:JE=Ll:MEXTJE,J):GOTOSAD .
280 IFSH(KK}<ITHENL]S=MIDS [M5,1,2} :G0T0290 BE&E FOREK=JE+1T0L]:IFAS KK} =LETHENKK=L] :B5=B5+] 8725 |B5}=H5
288 L1S=MIDS (KHE,5HIKK)=-2.,2] B70 MEXTEE:JEsL):HEXTIHK,.JJ
790 JJ=J3J+1:IFJI»ETCOTOZ2TS B75 REM**ENDIKWGS LISTH® i
295 IFL1%=ELS{JJ}00TO405 BH0 PRINT"CREATING LDOE-UFP 3.7
nD SOTOXS( BES ET=0:FORJI=1TOTE:AEADNS :LS=sLEFTS [M5,1) iHE=RIGHTS (M3, 1] .
105 JJEJJ+1 IFIJ*ETTHENII=0::0DTOI 2% BO90 FORJE=LTOLI=1:1FAS[JE)=RSGOTCAL0
110 IFRS=ELS{JJ}GOTO405 95 IFAS(JK)<*LESTHENMENTIK  JJ2GOTD% 25 ..
115 SOTOING 400 FORKE=JE+ITOL]:IFAS{EE] =HSTHENER =L] :ET=ET=1 tELS (ET) =M3
120 REM **UNLIKELY COMBINMATIONS®® 40% HMEXTEE:JEsLl:NEXTJIK,JJ:GOTO92S .
395 JJ=JJ+1:1FJI>UTTHEN]I=0: GOTDI5S 910 FORKE=sJE+1TOL]:IFAS|KK]=LSTHENKK=L] tET=ET+1:ELS{ET}=NS
330 JEK=0: LE=UCS [IT) 915 HEXTEK:!JE=LE iNEXTJIK,.]J
335 JE=JE+1: IFIK*L1GOTOIZS 920 REM**|HLIKELY LIST** .
140 IFMIDS{MS ,JK, 2] =LEGOTO405 532% PRINTCHEATING LOODE=UP 4.°
145 GOTO23% 330 UT=0:FORJI=LTOTU :READNS [ LE=LEFTS (M5,1) tR5=RIGHTS (M, 1) .
J50 REM #%#2 LETTER WORDS®® 315 FORJK=ITOLL-1:IFAS [JK}=REGOTONES
185 JJI=3J3%]1: IFJI*»N2THENJI= 05 GOTOIAS aqin TFAEIJH:I{.‘-I:.STHEHHEi-!T.!t..].?!CEIT':J'EI'I":'I .
150 JE=0;:;L8=HIDS (RS, H2(JI3),2] 94% FORKE=JE+ITOLY:TFAS (KK SASTHENEE=L]: UT=UT+] :UCS | FT] =45
165 JE=JK=1:IFJE>TIGOTO405 4%0 HMEXTHE:JK=L1:MEXTJK,1J:0OTO970
170 IFW2S[JE}=LEGOTOISS 055 FORKK=JK+1TOLL[FAS (KKl =LSTHENEKE=L1 1 UT=UT+ 1 0SS | UT)=HE -
I75 OOTDIGS &0 HMEXTEE:JKE=Ll:MEXTIE,J]
I0 REM *&31 LETTER WORDIS*® GES REM **VONELS®* [ ]
198 JI=3J+1: IFJJ>NIATHENFG=1:60T0410 970 FORJ=1TOR READVS (J) : HEXT
100 JK=]:LE=MIDE{NE, M3 (T} 3} 375 REM®®3 LETTER WORDS®* .
345 IFW3IS {JK] =LEGOTOIRS 580 1FNS=0THEMPRINT®C®; 1 GOTOZO
400 JE=JE+1:IFIE<=WISOTOINE B85 PRINT*CREATIMG LOOK-UP 5.% :W2=0:MS=ME+L 1SN (M5} =LI+]:Kal: FORI=ITONS
40 HE=EFS Q90 IFSM[J] -E=2THEMNMI=MI+] :HZ [NZ}=K .
410 IFCC=0THENPRIMT® | ™ G395 ¥eSH [T+ 1 i HENT : IFNI=sOTHENFORII=1TOW2 ; READNS :NEXT 1 GOTDLOAL
-~ 415 PRINTHS;®}";:CO=CO+L2: IFCC+L2<IBTHENRETURK 1000 T2=0:FORIISLTONE  READNS i LE=LEFTS (N5, 10 tRE=RIGHTS (N3, 1} L]
420 PRINT:CCabD:RC=RE+]1:IFRCCZ ]I THENRETURN 10608 FORJE=1TOL1=1:IFAS{JK] =REGOHTOINZS
= 425 RCab:IFFG=0THENPRINT C®; : FG=FC AETURN 1000 IFAS{JK]}<*LSTHENNEETJE,JJ:GOTOLO40 ..
430 PRINT:PRINT® PRESS SPACE TO CONTINUE® 1015 FORKE=JE+1TOLL: IFAS (KR} RETHENKR=LL: T2=T2# 1 WIS (T2] =5
415 GETIS:IFIS<>" "THEHN43S 1020 WEXTKK:JK=L1:HNEXTJE,JJ
440 PRINT"c"™|:FG=FC:RETURN 1025 FOREK=IK+1TOLL: IFAS (KE) =LETHEMKE=LI : TZaTE#1:W25{T2) =H3 -'
445 REHM **LETTER SHUFFLING LOOPS*® 1030 MEXTEK:JE=L1:HEXTJIK,JJ
450 T=1:1GO0SURES : RETURN 10315 AEM®*&] LETTER WORDG®® '.
455 T=2:GOSURES:BS=WS:Tal :GOSUBES :WS=B5 : RETURN 1040 Wl=0:Ea]:FORIJ=1TOMNS: IFSH[J] =K=sITHENHI=Nl+]1:H]l(H]1)=K
460 Tl IGOSURAS :CSeWsS: T=1 1 GOSUAAS ; FORJ=TOZ: T=2: GOSUBES :BS=W5 : T2l 1 GOSUBRS 104% K=SH{J}+]l:NEXT ..
485 WE=RS;HEKT :W5=C5::AETURN 1050 REM*#*3 LETTER WOADS®s
470 T=d4:GOSUBES:DS=WS rT=1 i GOSURGS ; GOSUBASS1GOEUBLS5 1055 Wi=D:E=]l:FORJI= |l TONS -
475 CGOSUB4ED:GOSUB4ED 1 GOSURAG0 :WEeDS s RETURN 1060 [FSK{J)-K=1THEHHI=H3+1l :N3{N1] =K
480 TE5:Q0SUBGS (ES=WS:T=1:G0SUBAS :GOSUBASS ;GOSUR4SS 1065 K=SH{J)+1:HEKT
485 COSUB4E0:GOSUB4ED :GOSUB4EN  FORTI=1TOA: GOSUBAT0: HEXT IWE=ES; RETURN 1670 FORJ=1TOWI:READWIS (J) sHEXT : FRINT* ¢ ; 1 GOTO2D ®
490 TehiGOSUBSRS:FS=WS:Tal :GOSUBES ;GOSUR4S5: GOSUBEGS 1075 AEM ®**INITIALISE**®
485 COSUB4E0:OOSUBLEN tGOSUBARD : FORTI=]TO4 :GOSUB4TO 1 NEXT (111 Jub =01 JEk=0:K=0: Kk=O:FCun s CCa0 Mo ¢ Cmf s Gul} s TSm0 ¢ L=d s L1w0 L= 5=z T=0 .
i00 FORZZ=]TOS:00SUB480 HEXT :WE=F5: RETURN 1085 L‘-ID:PHDII'E-{I;ET-I.‘.-:TP-{I:T'-I-DHJT:-:I:FIE“-E-.HS-I:I:B-I.-l:-:Bll-.'lLH!=D:E'-:I:BT-E-:5F-H
E05 Te7:GOSUBES:GE=WS:GOSURSI0: FORYY=1TOS 1GOSURAS0 : NEXT :WS=G5 : RETURN 1090 FG=01HL=0;iN2=0:H1=0:T2u0: W50 1CFuDi12=0: Y= a0 XK=0 W20 :W3=0:A1T0: 220 |
510 T=81G608SUBGS: HS=Ws: GOSUBSI0: FORYY=1T06: GISUBAGN : HEXT 109% WE="":XG="" :Y5a"" sME= " | TEe"" jHG="" ;L G="" tRE= " 4 ETE="" ;LU 3="" :L35="" '
£E1% FORH=ITOT:GOSUBS05 :HEXT iWS=H5: RETURM 1100 Af="":;B9="":CHm®* 0Em" 1 ESw ™" ;FSu~" :GEa"* 1 g5a Y y [F=""
530 Taf:COSUBES;[S=WE;SOSUES5I0  FORYY=1T06 : GOSUBAT0 :KEXT 110% DEIMES{20] ,P{20) ,SH{10] M1 {5} N2(5] ,TH[LD} HI(5] A% (30} b
528 FORH=1TO7:GOSUBSOS:MEXT :FORKK=1TOA:GOSUBS L0 HEXT slS= 15 ; RETUEN 1110 PRINT®c®:TAB{N] ; "ANAGRAM CRACKER" 1PRINTTAR(7) " ====sczsazzzzme=="
530 T=1:GOSUBGES;GOSUE455 ; COSUB4%S 1 GOSUBARD: GOSUB4AN : GOSUB4A0 1115 PRINT:PRINT®DO YO WANT TO USE THE® -'
535 FORI=LTOA:GOSUBLTN:HENT :FOREE=L1TO5: GOSUBARDN: NEXT : RETUIN 1120 PRINT:INPUT" INTELLIGENCE FEATURE [¥/H)";AS:IFAS="H" THENCF=1:GOTOS40
540 PRINT"c"pTAB(8) ;= AHAGRAM CRACKER" ; PRINTTAB (7] "szsszsassas=asaaxt 1128 TFASC» Y GOTOL115 L
545 PRINT:PRINT® THE ANAGRAAHM YOU WANT TO SOLVET™ ;PRINT: INPUT® 15" ;W5: L=LEK{WE] 1130 REM *"*UNLIKELY BEGIRHIWGSSENDTRGSH®
E50 IFLSATHENPRINT:PRINTITOC EASY! YOU CAN 0O THAT YOURSELF!® :GOTOS4% 1135 LM=80:Bl=16:B2=081B3=12;DIHBLS {LM) ,X5(B1]
555 HFPS=“*":FORI=1TOL:SFS=5F%+ %" :HEXT 1140 DATAR.C,D.G,J.M, P, Q0,V,W,K:Z '.
LED ME=0:FC=CF:X5=W§:MaL:Ll=Li]]=0; PRINT: PRINT® THERE ARE": 1145 DATAB,C,D0,F G, H 3, K, FeQaT VW X,¥,2
565 MmliJu=2; PORC=2TOL: IFMIDS (WS ,C,1]<>»" “THENM=H®]:J=T+1] 1150 REM **MORE UNLIKELY BEGIHNINGESEWDIRGS*® -'
ET0 HEXNT ! 1155 DATAHC MO ,ME, MH, M, HL, MM, B, HR AT M, M, M2, BC, ARG, R AQ RV, RW BRI BE EU, TH
75 PRINTM; " COMBINATIONS.® 1160 DATADE,FK,GK,HE,PE, TE. YK ZK, HS, X5, BT, 0T, GT, KT . W¥, TL. XL, YL, 2L, LC, L2, LG, LA e
@0 AEM **REMOVE KNOWM LETTERS*S 1165 DATATT ,WT,XT,¥T.2T.BF,DF ,GF,HF,KF HF,PF,5F, TF ,WF, XF, ¥F, IF, LV, KL, LW UV .5V
LAY TE=0:PRINT:FRINT*OO0 ¥YoU ®n0W THE POSLTION OF ANY OF THE® 1170 DATAND ,HC ,HE ,HH, BT, ML, B4 M8, NP, HQ, MR, NV, HW X, K2, KA, LY, BH, FR, CH  DH, HE e
440 PRINT: INBPUT" LETTERS (¥/W] " AS:IFAS Y "GOTORFO 1175 DATAYR,5B,56,587,5R,52,5D
595 IEASC"WSGOTOSES 118N REA **AORE UNLIKELY BEGIHMIHGE®T
§N0 FORJalTOL L1685 Bg=58:DIHBZS (B4 L 3
05 AS=MIDS (WS, T,11 1A% [ =AS 1190 thf.HB,HH,HPrHE,FIu,Ht:-.P!F.F!rl;,n.l!.,n..'-\_.F.H,'H.F-.ElErr-I'l',A'r:.I.'!'H.Eln!..’.K,I:IFI:,E-E.D'\_-'-.ES.I.:IE:
10 IFMS=" "THEMTP=TP+1:PS{TPI=AS:P(TP)I=d:5N[TF}| =1 1195 DATAGS,LS,MS, NS, RS, T5,75,CT,FT, LT:NTPT ;RTFF,LF, LM, LPF;HE;KS -
AlS MEXT:HNG=TP:COTORES 1200 DATALH,RH,WH, WK, WL W5 WV, 0L, HL, LL, LB, LD, UL (HD, NG HT
£30 PRINT"STYPE THE LETTER {* [F UMKN{WM) [H" 120% REM **MORE UNLIKELY EMDINGS®® .
E25 PRINT: PRINT"RESPOMNSE TO THE FOLLOWING PIOAPTR: =" 1210 TE=150:;DIHELS [LH]
30 PRINTiK=0;:FORJ=1T0OL 1215 OATABA,CM, DA, A GR, HA IR HA Oh, P&, VA, WA KA YA, A, BH, DH, FH, TH,JH EH  LH
615 ASSMTDS (W5, J, 1) tAS (Th=AS: [FAS=" STHENN:G=NS4 ] (oM (N =0 GOTORSS 1220 DATARH WH,XH,YH,2H,BL,CL, DL, FL,GL, HL, PL, 5L, KT, LT, ML, HL, PT, R, ST, TI, V2, FX L
£40 Hai+liPRINT® LETTER® s K5 : INPUTAS 1225 DATABR,CR,DR,FR,GR, HR,JR, KR PR, TR, VE,WR, Xk, 80, CU, DU, FU, YT, UL AL, EL, 30
645 JFAS="%"COTORGH i 1230 DATAGU , BU,JU, LU MU, KU, PO, QU B0, 50, TE, 00, VU WU, XU, 02U, W, 5N, WY, AC, 0T [ ]
650 JJ=1 1235 DATAAF,AQ,AV,EB,EC,BG, EA,EI EJ,EQ,EU,EV,EZ, I8, IF, IG, EQ,IU, Y, IW,FN, LT, BT
G55 TP=TP+1:PS(TR)=AS:P(TP}=] 1240 DATADC,0G,0J,00,00, 0%, 00, UF, W], UK UW UZ,¥1 B0, CO, 00 FOCL,00.FE o
650 MEXT 1245 DATAGD.HOD,J0,; KG, O, PO, B0, S0, 70, U0, V0 W0 X0, 0, 20,61 HI JI
BES IFTP=0THENYSaWS1G0TOT25 1250 REAM *+*UNLIEELY COMBIMATIOHNS®®
£T0 BEM **CHECE FIXED LETTERS ARE DE4® 1255 TU=109:DIMUCS | LM] . ®
E7S FORI=1TOTP:P=l:T5="" 1 FORK=1TOL 1260 un‘.r.u..l.,AE:,An.Eu.EI;!.ax.B:.I:H,q:::,-:‘F.-:-r..c.J,i:E-.r_'E.,::'n-,uf:-;,EE,r:-a:.}'H.HH.:1.[1-;.[In
GE0 AS=MIDS (WS, K,1) :IFASL3PE [J] THENTS=TS+AS :GOTORED 1265 DATALY ,JB,JC, 0, JF JG 3 o JK, JL, JH, IH, IP,J0, IR D5, IT IV, W, K, JT KK BE, LH &
G5 P=1:TS=TS5+HIDS (W5, K+I) rE=L 1270 DATAME,MX, BX, QR Q8 ,0C , 0D, QE, OF 06, OH . Q1 0 , OK o QL O™, O 00, QF G0 G , LE
90 MEXT: [FP=0THENI=TP 1275 DATAQS, 0T, 0%, W, 0%, 0¥, 02 AX, 5K, TH, U, UK, U0, U, w8, ¥C,vD, WF, WG, VH, VI, VE, VL ° [ ]
695 WisTS:HEXLT 1260 DATAVH ,VH, VP, V0, VR, W53, VT, VW VW VK VT WO, W WE K, O, X2, YT
700, IFP=0THENPRINT: PRINT"LETTERS DO NOT MATCH ORIGIMAL WORD." :GOTOS4S 128% REM **VOWEL3"® -
705 LimL:L=LEN({WS}) : IFJJ=0THENY S=Ws::GOTOT2S 1250 DIMWS (6]
710 H=L:FORCsL-1TOLETEP-1 1 M=M*C :HEXT 1295 DATAAE,I,0,U, %
71% PRINT: FRINTUALLOWING FOR FINED LETTERS,THERE ARE 1300 REM**2 LETTER WORDS®® E
TI0 PRIMT:PRINT"HOW® :M; "COMBIMATIONG. ® r YSawWs 1305 W2=2a:DIMW2S (W2)
T75 IFL<IIGOTOT4D 1310 DATARM, AN, AS . AT,BE BY,D0,60,HE, TF TN, IS5, IT .ME,MY N0, OF ,OH  OR 50, TO UF [ ]
T30 PRINT:EPRINT"MORE THAN 10 UNENOWH POSITIONS." :PRINT:PRINT®I CAN'T COPE!" 1315 DATAUS,WE
Ti5 GOSUB430:50TOS40 1320 REM**X LETTER WORDS** .
T40 COSUBAID: IFFC=100TOZ0 1325 Wi=30:DIHWIS (W3]
745 REM**RESIHNINGS/EMDINGE LISTES 1330 u.l.'j'.h_rHE,AHn.r{&n,waﬁ,Htﬁ,Mn:"r,uur,*;':lu,ARE,HER,HAD,.!-L.L,:':HE.HAE-.HTrh:lHE.'rﬂl-:J
“50 PRINT:PHINT®"PLEASE WAIT WHILE 1 CREATE THE®:PRINT®LOODE-UF TABLES." 1135 DATAMAY, ['TS, OUT, OUE , MAM , HOW , &KY , CAN, OLD, NEW , OWH , YET ; TWD .
755 PRINT"CREATIHMG LOOK-UP 1." 1340 GOTOS40
T60 RESTORE:ET=0:FORJ=1TOBI: READXS (J] ;NEXT : FORJ= ] TOB]1 :READLS s FORJI=1TOB 3 '.
: €
———
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Concluding our series on simulation
games that are both educational and
fun. Humphrey Walwyn explains
how to play Energesic and publishes
the program listing to run on your
microcomputer.

In last month's article, | described the outline and design of
an Energy game for a number of players ‘armed’ with a
computer. | said I'd go away and write a program for it and
— of course — construct myself a proper board (a more
artistic version of the layout that appeared in the last issue),
and play it several times. That | have now done and give my
results — along with the listing — in this month’s edition.

In brief, ENERGIESIC is a game about solving Britain's
energy crisis over the next 100 years. Players represent
banks with large amounts to invest in all types of energy
sources and developments. The calculations are part fact
and part estimation after many an hour spent pouring over
official figures in public libraries. | shall describe the game
and the exact rules a bit later but first let me turn my
attention to the computer program. It's written in PET BASIC
and should work on any PET with a minimum of 16K RAM
and operating in upper case/graphics mode.

With reference to the MicroComputer Printout series on
‘How to translate BASIC' (Dec 81 to Feb 82) it should be
possible to convert the listing to run on most other
mierocomputers, since the program has been specifically
written with machine compatibilityin mind. The main thing to
watch out for is the screen handling controls — a key to the
programmed cursor functions appears at the end.

There are lots of things that can be added on to it to
make it more complex but I've tried it out several times now
and it seems to work very reasonably as it stands!

Variables list
There are 12 basic energy sources (0-11) and the index is
always J.

There are 21 moves (0-20) each representing a time
span of 5 years and some of the arrays include a running
record of each value if you want to put in graphs and things
later. Here the index is always K.

The arrays are as follows...

R1{11)  Knownand proven reserves in MTCE (Million Tons
of Coal Equivalent)

R2(11)  Economically recoverable reservesin MTCE

C1(11) Maximum possible capacity of developed source
peryearin MTCE

ERGY CRISIS
SIMULATION

C2(11)  Probable normal capacity of source for best
economic return (MTCE)

P(11,20) Current production capacity per year (MTCE)

S(11) Millions of pounds probably needed to start a new

energy source

X(11) Development costs per new MTCE in millions of
pounds

O(11) Running costs per MTCE in production, in millions
of pounds

V(11,20) Share value in millions of pounds

N$(11)  Energyname

I(11,20) % of share capital invested in each source.

D(20) The date (from 1980 to 2080)

E(20) The total energy requirements in MTCE for the UK
each year.

EV(20)  Current value of energy to suppliers in millions of
pounds per MTCE

There are a number of straight variables used. To save
on memory space, several of them have different uses at
different times but I'll mention the following:

Z9 If =1 then game ends.

NN The number of nuclear accidents to date (either
Fission or Fusion)

P Increased capacity

EX Excess investment

= Energy production

ND New discovery share price inflator

XX If =1 then extra capacity.

Program breakdown

Lines

10-130 Dimensions of arrays and read DATA

140-310 DATA

500-560 Main program chain to link all main sub-
routines

2000-2030 Investment and capacity display

2500-2580 Investment input source by source

3000-3520 Initial energy calculation to see what
Government will do. :

4000-4600 Calculation of all details source by source
and display

6000-6460 Nuclear disaster possibility

10000-10020 ‘Press any key' delay

10100 Draw aline

10200-10235 Extra costs due to large fall off in
production

10300-10390 All round increase in energy production
cOosis.

66

MicroComputer Printout May 1982

-




10400-10430  Boostinshare price forundeveloped
SOUrces

Source shut down due to lack of reserves
EMD OF GAME if total produced does not

match requirements.

10500-10540
15000-15080

Requirements

1 Playing board (construct from diagram in last issue).

1 Computer placed on the same table as board with VDU
easily visible to all.

A set of 'poker chips’ or counters for money with
denominations varying from 1 to 500 million pounds.

A set of different coloured counters or beads — around thirty
for each player. {These are the share board markers.)

And a set of 12 government takeover markers — one for
gach source.

Money

The total sum that can be in circulation by all players at the
start of the game is 4000 million pounds. Divide this equally
between the players.

Object

To make more money than anyone else (sensible!). This
might NOT mean making the UK self-sufficient in Energy so
you will have to be careful.... Money equals the cash you
have in your hand plus the value of your shares on the
marker board.

Number of players
1-8. With a one player game, it's simply a survival exercise!

Game theory

Players invest every five years in as many of the energy
sources that they can afford. No more than fifty per cent (5
counters) can be invested in any one energy source by any
one player. The computer is then informed of the total
investment in each source (NOT who has invested in what)
and may decide to invest itself in any source to maintain
current energy requirements,

Profits, increased capacity and development are then
calculated and the news displayed on the screen. Basically,
the more money invested the greater the turnover and —
perhaps — increases all round.

A general energy surplus may result in a fall in.energy
prices with sometimes disastrous effects. A shortfall in
supplies may make the price rise, and profits and capacity
jump accordingly. The fluctuation of energy prices is
therefore very important since no player has direct control
over this.

If at any time, the shortfall in energy requirements is too
large, the computer will terminate the game with anarchy
and breakdown the result.

It is really a matter of seeing when to get out of
something and into something else. Some of the alternative
energy sources don't have a high maximum capacity so you
can make a quick financial killing but not solve the energy
crisis in general.,

How to play

(1) Set up board, computer and distribute money and share
counters. Load and run program.

(2) The initial display (VALUES PER 10% SHARE) will tell
you how much it costs to invest or sell any share. One
player should really act as ‘'computer button presser’ and
banker.

In the first go, all players invest and pay to the banker
accordingly any or all of their monies. Place the player’s
share counters on the board. From the second go onwards,
there will be counters already on the board. Each go

e | e

consists of two phases. FIRST comes the selling phase and
all players cash in any shares they like. Remove all relevant

counters and move the remaining counters down so there

are no gaps. SECONDLY, when they have finished, it's the
investment phase and all players may buy up shares again
in anything they like. These two phases may NOT be mixed
up. No more than 50% (5 counters) may be invested by any
player in any one source at any time.
(3) Follow the screen instructions and the computer will ask
for an investment input for each source. Intput total % of
shares invested.
(4) The computer will then work out what the government
wishes to take over to safeguard the National interest. It can
take several 'key presses' for the final decision to be made
(Government indecision!). Place a Government share
marker on the energy source if it is taken over. This is for all
the player's general information. The more investment, the
greater your chances of success so it's good news to be
taken over!
(5) The computer then displays a complex series of facts
and information and news. Obey instructions where
applicable,

Eventually it will finish the roundup of news and display
a 'Government shares sold back' message. Remove all
Government share markers. Every five years there is an
option for private investors — that’s you —to put money in.
And. if the UK is still functioning (1), five years are added
and you go back to (2).

Have fun.

Advice

Look at the main display (2) carefully each go. Look at the
board and decide if there is likely to be an energy surplus or
deficit and invest accordingly. Investments in Coal, Qil and
Gas are expensive but they are the main sources of return
in the next twenty years or so. Coal will last even longer.
Beware of nuclear disasters. You can't stop them, but
Fission can be a steady money earner. Get into Tidal, Wind,
Bio and Geothermal as soon as you can. It will increase the
chance of becoming viable sources when the others start to
run out. Solar Space and Fusion may be the only things
around in 50 years so don't be left out of the market — invest
now and get them going! A small investment in a non-
producer is better than none and the Government may help.

Don't be afraid to sell if over-production happens with
declining energy prices. Watch the running costs! Get
together with others and make a long range plan. But don't
take my word for it. Go for a whole new range of options and
discover what may happen. Experiment is the name of the
game.

If after playing a few times you feel that you could
improve on the game, by all means do so and write to let us
know. | would particularly suggest that you look at the
Operational Costs and the rate at which they increase. The
values | have chosen are fairly realistic — but very hard on
the players.
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‘A leading computer
COmpany proves
that if you've got
something worth f
showing,
it's good business ',
sensetomake _
anexhibition A g
of yourself.” 4 j/ 8

.i'h
.-"r-‘.
Ve

THE THIRD INTERNATIONAL
COMMODORE COMPUTER SHOW OPENS JUNE 3rp

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

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

Also we'll demonstrate just how they can '—‘ For further details ring
iImprove efficiency, whatever line of business
improve: A S1.OUGH (0753) 79292

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

Guests include knowledgeable and o
Interesting people like Jim Butterfield, who's = COMMOo d ore

the foremost authority on the PET and its COM PUTE R
capabilities.

All in all, it's the biggest and best
Commodore Show yet, and definitely not to Qlllte Sllllpl}’,}’{]ll beneﬁt
be missed. from our experience
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1@ REN EMERGIESIC C.C. HALWYN

50 DIM R1<I1).R2C11),C1¢113,C2¢113,P(11.2@>
38 DINM SC110,3C010,. 00110, Ve11, 200, H8¢112. TC11, 280
48 DIM D200, E(20) . EV(aa)

198 FOR J=ATOL1

118 READ H$(J).RI1CTIDLES(ILCHOT CRCI.POT. B0
128 READ SCJ3.8CId, 0000, (T 00

138 HEXT J L

148 [ATA COAL . SO0, SRR, SBE, 258, 129

145 [WTA ©.50.22. 460

150 DATA OIL,4500, 1480, 200, 158, 124

155 DATA 0. 100,25, 480

160 DATA GRS, 5068, 2600, 180. 130. 75

29,258
7B DATRA FISSION. 500, 2000. 200, 186, 12
175 DATA B, 48,26, 175
180 DATH FI...E-II,'N.SEEIEIE'” 1BEea . 356, 158, 8
185 DATR 32090, 35, 25, 198
198 DATA HY[ED, Leaaoa . 1 aoe6s, 20, 10 2
195 DAETH O.58.24.48
208 DATA WIHD. |SSGH6a0. L00a0d . 153, 58,0
205 DATA 3209.58.22.30 ;
218 DATA TIDAL . 1008080 . 0ee00a, 198, 548, 0
215 DATR Z7oed,Sh. 22,35
220 DATA SYEARTH. lI:IEIIIIEIEIB.-!IPEF“-"ﬂ-HE' 26,0
“25 DETR EEEIEI £8; 2
AZPACE, :IIBEIIE'EEEIJBBEIBEIB, Laga. 2ea. e
235 DATA “ﬁ@ﬁu 1@, 10,80
248 [ATA GATHERMAL . SO0, 5000, 40, 20, 8
245 DATA £0Q.78.21.25 i
226 DATA BIOFUEL. {0900, 1005880, 208 . 109, 8
275 DATA 3908,.38. 25, 35
PR FOR J=2T02: D Ti=1220+ a5 HEXNT J
318 MM=1EC@=335 1 EV{Ki=31
SEe COEUEZoaR
518 GOEUEZSEG
528 ROEURZ00
53 GOELE4E00 :
=53% PRINT"FLL GUVERMHENT SHRRES RRE HMOW SOLD BACE
537 PRINT"TD OFEH UF OFTIOHS FORE PRIYATE IHVESTORS®
538 CGOEUELGaa0
S48 K=K+l IFE=2GTHEHGOEUE]S83E: IFZ3THEHZG8G
545 E(KISECK=12+IMT{CRHDC1 )#8—RHDC L 2¥30#2)
SEB GOTOSES
3 EMD
2088 REM INVEETHMEWT DISFLAY
2002 PRINT" ECURRENT @
ZBRE PRINT"SECAFACITYE
2005 D=E-2'IF DI<BTHEM D=
2006 FRIMT [N HTCE.®":
20B7 H=8:FOR L=DTOK:PRINTTABC L+H®S d"Dils; - H=H+1 -HEXTL ' PR THT " =alee!
e FOR J=8T011 :RF=" " STRF(FCT.ELD
218 FRINT "@"RICHTE(AE.S); "B THE(SHHFC{T2:
201% H=P:FOR L=DTOK: Bf="naRER" +STREECYOT L BF=RIGHT S EF, 52
2817 PRINTTABY 15+H¥6IEE: ‘H=t+1 "HEXTL  FRINHT
2020 HMEXT J
2822 FRINT"SA"E<K>»"HTCEN ARE REQUIRED IH"DdK"
Seed FRINT=MEHERGY IS WOETH"EWC(E»"{M» PER MTCE.
2p25 IF EVEES3GTHEH PRIWT"HHICH 15 LOW.“
2BE7 IF EVCED>ZSTHEM PRINTYWHICH 1S HIOH.®
SRS GOSURISe0
2029 IF Z3THEM EHD
38 FETUEN
=00 FEM INPUT IMYESTHEHT DATH
2585 PRIMT®I* -FORJ=8TOL 1
2518 PRINT"ME OF IMVESTHEWT FOR “HECJ2"

YALUES FER 18 SHARE

sEsE [HRPUT®(@-1020nRRRld MER" :A¥

2525 IF YALCAF=a@THEMFREIHTTABC 12" 8" : FRINT

=50 A=VRLCAE) | IFACE0RAD 1BATHENFR INT SIMVALID EWNTRY® -GOTO2526
248 IFAA1BC>INTCAS1A) THEN PRINT =R WULTIFLE OF TEM FLEASE...™ : GOTO2520
2558 [T, KYy=A"GOSLELDL BB

258 HEXT J

2578 PRINT"EMaDE. IF EYERYOHE HAS PAID THEIR MOHEY.
25E0 GOSUE]1B55a: RETURH

380 REM IMITIAL EHERGY CRLCULATION

PP FOR J=1TOS HEMT J

3085 J=@:D=l:C=0:}¥=1:PRINT XK. ..

3010 PRINTMI'A HOW CALCLLATIHO HOW HUCH EHERGY
26828 PRINT"THE UK WILL BE GEHEFATIHG IH“D{K>

3025 PRIMNT®AND EXAMIMIMG IF THE GOVERMHMEMT HISHES
BT PRINT"TO DD S0ME IMVESTING OF ITS QHH. ..

F1g3 EF=A-FOR J=8TOLL

23118 O=IHTCP{ T, K kI« T: K2/ 18800

38 EP=EP+0HEXT J-GOSUBIQ] BE !

31325 PRIHNTYECLERREMT EMERGY WEEDS: "E(EI“HTCE"

3137 PFRIMT®NME WILL BE PRODUCIHG: "EF"MTCE®

2128 GOSUE]1SSHH

3148 IF EP=3ECK) THEHI300

2156 BEWM EHERGY L[EFICIT

3168 H=¥+.04:IF E(K>XSEPH{THEH GI7E

3161 IF 1.4 THEM GOSUE]SSEE: [FZ3THEHZSES

3162 FEM ACCEPTAELE DEFICIT

164 PRINT"HMTHERE [5 AW EHERGY DEFICIT S0 THE Cor/,
3165 FEINT®AHHOUHCES EMEFGY COMSERYATION FLAHS. ©
3166 PRIMT“EHERGY FEICEZ ERISE FEOH® E"-:r 2"T0

AIER EVCE+1 3=IHT(EV (K 3$E K 3 EF 3 1 IFEY K 3=EVCE+1 A THENEY ( K+ 1 »=EV{E+1 1 +]
2165 GOTO250a

2178 PRIMT*"HTO FPREVEHT A DEFICIT. THE GOYERHHEHT
2175 PRINT®HIGHT MAFE SDME I[NVESTHEWTS. ..

3188 C=IHT(RHDS L ®ED=3)

198 [F 10C.ED<1BBANDRCC K aTHEMZZSR

2155 IF PoC.K>»=ATHEMIZ1E

Z210 C=C+1IF CxIITHEH C=i:D=@-GOTO3C0K

2228 00TO=E128

3230 IF F2LCrAP(C. K){1THEHZZ0R g

%7 PRINT"NSTHE GOYERHHEMT TAKES UF ALL REMRIHIMG
2224 PRIWT"sEMARES IM "HFCH","

s I{C.E}=10a

224% D=0+l IFDC4THEND=1

2250 ETOELoBp

3300 IF EFPZECEI] .S THEM Z4008

Z218 EEM HMILD SURFLLUEZ

3570 PEINT"ETHE YALUE OF EHERGY EEMAINE UMCHAMGED ATY:
2eS EViE#1»=EWCK>

3338 00TO3See

2408 PRIMT®MTHERE IS AM EMERGY SURPLUES MHICH WILL
3418 FRINT"REDUCE THE EMERGY FRICES FROM“ENCK“TO®
220 EY(E+12sIMT{EY (K I#ECK 3 EF)

425 [F EY(EI=EVCE+13THEH EY{E+]»=EW{K+]}-]

3508 FRINTEVCE+LI*HILLIOH POLMDS FER MTCE

Key to Symbols
Clear Screen
Reverse field On
Reverse field Off
Cursor down
Cursor right
Cursor left

m W onome U

2%1% IF W{J.K)=GTHEM PRINT*SDOES HOT AFFLY. LT [5 SHUT DOWM. " :GOEUR1BOAA - 0070235

4388
4382
42835
4387
43598
4331
4392
4394
a400
4418
4420
44£3
4580
4313
4520
4330
4540
4545
4558
4555
4568

COSUE] DOEa
RETL

ETLURH
FEM EHERGY CALCULATION SOURCE BY SOURCE
EEEEBIBEDD Ex=0: [i=L 0 E=0: C=0 FP=a
= A=l D=l i] = F = = =
IF vfgrﬁaiarHEn FRINT oM< T2 *I58 HO LOHGER M FREODUCTION" :GOTO450@
GOSUBG0A0
REM L:TOTAL HOMEY IMVESTED
L=T¢T, KIEYi]. K210
FEH C-TOTRL FUMHIMNG COSTS
CuOe TR T, KN
IF PeJ, K =BTHEH450D
Ex=L-C
{F C<=L THEH 41ga
REH HOT EHOUGH TO MAIWNTAIM RUHHIHMG COSTS FOR (OHE YEARR!
FRIMT®OKIHG TO LACK OF mMOMEY , "DCEI*OUTFUT OF
Z=IHT LA O 2
IFZ=GTHENFRINTHEC T " EMDS, FIHAHCIAL DISASTER ! POt Ex=I:'GOTO4160
FEIMTHE(J " HAS FALLEH FROMYFLT.KI"HTCE
FRIHNT"TO"Z"HMTCE. "
1E Z#2CP¢J.E3THEH PRINT®A...VERY EBAD HEWS!® " CGOSUE1GEE8: GOTO4E30
IF Z#l.2F{J,K)THEH PRIWNT"@#. .. .HOT GOODE®
FRINT PLI.E=2 PLJ K41 3=THT(Z /1.5
FRIHNT"MAFTER 3 YEARS: i ccscassas
FEINT*HETOTAL MOHEY ]H'LE’TI-_‘I:I........ (M2 "L
P=IHTCEM M T 2,50
E=IHTCEY (K+1 F#PC 0, K52
IF EX{=S3THEH4118
FRIMT=MOF WMHICH. *EX®{rM» WILL EE LEED"
FRIHNT"TD BOOST EFFICIEMCY & CAPACITY.»

PRINTUEITOTAL SALES. ..usussssaraenenss tFIYE
C=C¥5 D=E+L-C

PRINT"ETOTAL RUMHING COSTS...caeaaaSF3T0
FRINT"MTHEREFORE GROSS FROFIT..... «4H2"D

IF D= @THEN4.200

IF P{J.Kr=aTHEM412E
FREINT"MATHERE 135 HO COHETDEH
FRIHT"SDF “H¥<{J)" AHD SHARE F
VL EFLISIHT (YOI Kl g+ D20 ] E )
IF WCI:E+]1 S E TR AZTHEN WO T K+ p=THTOY K272

FRINT" @' VeI, Ex" TO "WJ.keld™ HILL IOH FLUHLS,

IF FoJ. K2 2ETHEMS 158

VS EHL p=THT OV T, A2 (PRINT "MalOUl MAY THYEST MOAIH LATER EUT

[H THE FUTURE
[EE FALL FROH

T PRIHNT"@"MECJ" HAS GOHME IHTO LICUIDATEDM.

PRINT"ESRLL CURREMT INYESTORS FLEASE REHOYE ALL
FRINT"#=2HARES FROM THE BDAED. YOU HAYE LOST
COTO=E08

GRELIE1DBHE

GOSUBIQI 68  FRINTHEC I s DL - “LiE+]2
D= TE.T, K28 (K1 D]

FPRINT*MRFTER PAYING BACK ALL [MVESTHENT LE
ERINT*ARE LEFT h]TH PROFIT OF aeaw. tMITL

[F D:I=BTHEH 423

[F PLTEIZC2CT 004, TSTHEREZZ2

Wie@: FRINTEMOST OF WHICH GOES O FURTHER CAFACITY.': kx=i - GOTOM24a
ERINTEHALF OF HHICH GOES TO SHAREHOLOEES AND

FRINT"HALF TO FURTHEE DE".-'ELEIF‘EHEIIT & CHRPHCITY™ !

R=P{J. K35 B2 I3ap2{I2-R R JI=R1C) =R IF R2(JI{RRZ THEM 4268
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TOMMY'S TIPS

We start this month with me admitting to a couple of
deliberate errors. Contrary to rumour, it is definite editorial
palicy to have a few boobs (no that's not quite the word |
mean)... a few mistakes every month, so that people will
write in to complain and we can get some feedback as o
how many people are reading different parts of the
magazine. If nobody mentions a mistake, perhaps nobody
read that article. Of course, | have been absolutely buried
with correspondence about my boobs (I must learn a new
word!). In fact, BOTH my readers wrote in! My first mistake
was in the February issue, where | said that pressing the
STOP key causes location 155/39B to change from 0 to 16.
Of course, what in fact happens is that it changes from 255
to 239, that is pressing STOP (and various other keys)
causes bits to be cleared, not set,

The second little inaccuracy was in the March issue,
“Scrolling Down”. If you change every occurrence of
CHR$(148) to CHR$(19) and every occurrence of CHR$(19)
to CHR%(148) you should end up with a working program.
My apologies to Adam Gawne-Cain who sent in the
program: his version was perfect. Again, my apologies to
anyone who was puzzled by these little quirks.

And so without further ado:

.USR v. .SEQ
Dear Tommy,
What is the significance of the .USR filetype on DOS 1 disk
drives? Is it by any chance a way of recording Random
Access files on the Block Allocation Map so they are not
released by a Validate?

P.J. Jones

| amn afraid not. In fact, as far as | can tell, there is no
difference between USRK and .SEQ! Of course, | would be
delighted if anyone has any information to the contrary.

Stack 'n Store
Dear Tommy,
Can you explain what the stack does in BASIC, and can it
be used directly for any useful purpose?

D. Foster

The stack is used in BASIC to store quite a few things. The
main uses are to store information on FOR-loops and
subroutines, but it is also used when BASIC is evaluating an
expression. As parts of the expression are evaluated they
are pushed onto the stack to be used later in the
calculation. The BASIC interpreter like any assembler
program, uses the stack for its own subroutines.
Unfortunately, none of this information is accessible from a
BASIC program. To get at it you need to know the current
value of the processor stack pointer, which is difficult to do
from BASIC

Cassette con?

Dizar Tommy,
Why can some home computers use a domestic cassefte

recorder while others need special units? Is this a con?
F. McMaster

The answer is yes and no. To be really useful for storing
data files as well as just programs, a tape unit really needs
to have some form of electronic control, so that the
computer can turn the motors on and off as it wants. Most
srmall domestic recorders do not have this facility. The other
reason is that the manufacturer is then sure how the
cassette recorder will behave.

Domestic recorders vary widely in performance, and if
users hang any old recorder onto their machines and get
poor results, this rubs off on the computer, even though it
may not be its fault. In addition, domestic recorders have
their own power supplies, possibly mains-driven, which can
cause problems, possibly even damaging the computer.

Really high quality computer cassette decks have
features normally only found on reel-to-reel tape decks,
such as high speed searching, which allows random
access, but these are not normally found on home
computers. You may be able to get your own recorder to
work with a machine which normally uses a ‘special’, but it
5 likely to be more bother than it is worth, unless you are an
expert and doing it for fun. Better in my opinion stick with
the recommended system which is guaranteed to work
reliably.

Get the point
Dear Tommy,
I am told that my Apple calculates using ‘floating point’
arithmetic, but | am very hazy about how it actually works.
Can you explain it to me? What is the difference between
floating point and fixed point?

W. Bruce

This is a matter which always causes confusion to people
learning about computer arithmetic. It is one of those things
that you can bend your brain over for days without
understanding it, then suddenly it will click and you will be
saying, “Of course, it's obvious!”

'Floating point’ to a computer in fact has a FIXED binary
point {(unlike fixed point arithmetic!!). The paradox arises
because the name refers to the number as the human sees
it, not the computer. Most people are familiar with scientific
notation, where 3500 becomes 3.5 x 10°.... A floating point
number looks very much the same in fact. It has a fractional
part (sometimes incorrectly called a mantissa by confusion
with logarithms) and an exponent (also sometimes called
the characteristic). On the Apple (and Commodore
machines), the fractional part has 4 bytes, with one for the
exponent; and the binary point lies just to the left of the most
significant byte of the fractional part. Thinking in decimal,
the number 100 is stored at 0.1 (fractional part) and 3
(exponent).

The exponent is the number of times we have to shift
the fractional part to get the original number, so starting with
0.1 we get 1, 10 and finally 100. To make things a little
harder to understand, the exponent is "excess 128"; which
means that an exponent of 0 is represented by 128, 1 by
129, -1 by 127 and -2 by 126.

Another convention is used to represent the sign of the
number. The most significant bit of the fraction part is really
always a 1, so in practice, this bit is used to give the sign of
the number: 0 being positive, 1 negative.

Here are some floating point numbers. The numbers in
the floating point column are in hexadecimal to make it
easier to visualise the bit patterns, and we have separated
the characteristic to make it easier to see.

DECIMAL NO. FLOATING POINT NO.
-3 82 CO 00 00 0O

-2 g2 80 00 0O 00

-1 81 80 00 00 00

0 00 00 OO0 00 00

1 81 00 00 00 Q0

2 g2 00 00 00 00

3 82 40 00 00 Q0
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Note that zero is a special case, represented by 5
zeros. Let us analyse the number 1 to see how the floating
point number is formed. First we look at the characteristic,
81. Remember that we are using excess-128 (that is 80 in
hex), so 81 refers to 2 to the power one. The most significant
bit is always a one (even though it is replaced with a zera for
positive numbers — | warned you it was mind bending!).

We are now going to shift the fractional part left one
place; left because the number is positive, one place
because the characteristic is one over the 80. What 'falls off’
the left will be our number. Just looking at the top byte,
because all the others are zero we get:

AFTER SHIFT
00000000

BEFORE SHIFT
10000000 1

Hey presto! We have a 1. Let us try it with 3. This time
we have to shift left twice, because the characteristic is 82.
The top byte of the fractional part is 40, which is really CO
because the top bit is always set:

AFTER SHIFT
00000000

BEFORE SHIFT
11000000 11

Praise be, it works! Try it with the other numbers until
you get the hang of it. Incidentally, whole books have been
written about the pitfalls of writing floating point routines —
there are many pitfalls for the unwary. Fortunately, most of
us are able to keep clear of them.

Oops, | almost forgot, you asked about fixed point as
well. Fixed point is where you convert all inputs to integers
for calculation, then convert back to output the results. For
example, if a program accepts a money value such as
£100.00, the program multiplies by 100 to get 10000
(pence), which is used to calculate, say the VAT: 1500,
which is divided by 100 to get the output value 15.00. Many
high level languages such as FORTRAN and COBOL
handle this ‘scaling’ of input and output automatically, and
integer arithmetic routines are much simpler than floating
point!

P.S. This must be the longest 'tip’ | have ever
produced! I'm glad | get paid by the word!.

New printer words
Dear Tommy,
| have been looking around for a new printer, and found that
printer manufacturers are using lots of new words unknown
when | bought my reconditioned golfball. Most of these are
fairly obvious but can you explain logic seeking’ and
‘proportional spacing'?

B. R. Brace

| must say | sometimes get a little taken aback myself at
some of the features you can get in remarkably cheap
printers these days. | can remember several years back you
could pay well into four figures for a printer which could only
print upper case, had none of these fancy features and
staggered along at just over 100 cps, but enough of my
meanderings!

Logic seeking applies to bidirectional printers, that is,
those which print both while the head is going left to right
and when it is on its way back. On a non-logic seeking
printer, the head always traverses the full width of the
paper, regardless of how much or how little is to be printed
on the next line. If a printer has logic seeking, when the
printer has finished one ling, the head will stop until the next
line comes in from the computer, then it will decide whether
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it has to move left or right, and by how much, to
get to the start of the next line. In this way a lot of
unnecessary head travel is got rid of.
Proportional spacing makes the printer output look
less like a typewriter and more like printed text, such as
MicroComputer Printout. Another name for it is "‘even white
space' printing, which makes it a bit clearer. What it means
is that if you print two narrow letters such as "i" together, the
printer will squash them together to close up the gap, and if
you print two wide characters such as "M”, the printer will
space them apart so they do not run into each other. The
idea is to keep the amount of white space in between the
characters more even. This does mean that you cannot tell
how long-a line is going to be, because every character Is
not now 0.1 inch from its neighbour. Most dedicated word
processors can cope with this, (though few micro packages
can) but the only other real use is for 'fixed format’ printing,
say of a standard letter, where you can experiment with
your text to find out how many words fit onto each line.

Sinclair round up
Dear Tommy,

| have a Sinclair ZX81, and I have a programming problem |
would like you to solve. How can | rounti a number to 2
decimal places, as in pounds and pence? Is it possible to
have a general rounding routine to round to any number of
decimal places?

M. Peters

This is a very commaon requirement, so this routine should
be of interest to many of our readers:

1000 LETZ = Z * 100
1010LETZ=Z + 05
1020 LET Z = INT (Z/100)
1030 RETURN

This rounds to 2 decimal places. Three can be
achieved by changing the factor 100 to 1000 etc.

6502 Instructions
Dear Tommy,
Could | please have a complete list of the 6502 instruction
set with both the Assembly language mnemonics and the
equivalent Hex codes. Could | also have a simple
description of what each instruction does. Oh!! | almost
forgot, would you happen to know where user memory
begins and ends on the unexpanded VIC-20 and where the
routine for the PRINT staterment is located,

K. Wells

Apart from his two queries Mr Wells eulogised at great
length about the magazine in general and this column in
particular. Take note: how to get your letters printed in this
column! | can resist everything except flattery (and beer
and beer and more beer — Ed). If you are interested in
learning 6502 assembler, can | recommend the book by
Lance Levanthal? A complete list of 6502 instructions is
really beyond the scope of this column, and anyway, we ran
an article on assembler quite recently (July — Dec 1981).

User RAM on the basic VIC runs from 4096 (hex 1000)
to 7680 (hex 1E00). The PRINT statement actually starts at
$CA9A, but the two most useful entry points are $CB1E and
$CB25. $CB1E prints a string addressed by the AC (LSB)
and YR (MSB) which ends in a byte containing zero. $CB25
prints a string pointed to by locations $22 and $23 whose
length is given by the value in the XR. In both cases the
string should be less than 256 characters long.
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Last issue we commenced our series of record-cards giv-
ing the low-down on several popular computer models.
We continue this month with a look at five more typical in-
stallations.

We stress, as before, that if you are considering pur-
chasing your first microcomputer system, it is very impor-
tant to study the software first. Make sure that there is a
package available that will provide the functions you re-
quire, and is operated in a fashion you can understand.
Secondly, you should check up on your supplier — can he
provide satisfactory after-sales support both in the form of
hardware servicing, and software advice over the tele-
phone.

Nevertheless, we feel that it is very useful to have a
good idea of the pros, cons and background to most of the
popular hardware on the market. Not only in case you still
end up with a choice of machines, but also to help you de-
cide on which vendors to try out first.

These handy system record cards are designed to
help you check out what the hardware salesman tell you —
and make your system choice from an informed position.
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0 ADVANTAGES: Complete system from screen to
printer, with various expansion facilities can be purchased

O fromr one supplier. Neat design. Keyboard console has
BASIC in ROM and colour facilities without recourse to

O plug-in enhancements. This is in keeping with Japanese
reputation for reliability.

O DISADVANTAGES: Though the UK distributors (IBR)
O are actively developing and buying software, relatively few

of the CP/M packages make good use of high resolution
O colour and programmable function keys.

VHICH BUSINESS
SYSTEM ?

Listed on each card you will see some brief specifica-
tions and an approximate retail price. This includes
keyboard, screen, disks and any requisite interfaces — but
not a printer. Though several of the suppliers recom-
mended the manufacturer’s unit to go with a system, we
found that each could operate a wide range of branded
printers, though sometimes an additional interface costing
£100 or so was needed.

The price also included operating system software,
and in some cases, more than one programming language.
You should allow extra for applications packages, how-
ever,

You will also find sections for Advantages, Disadvan-
tages and our Comments — perhaps the most useful data of
all. In a couple of sentences we have tried to sum up what
we know of each machine, based on inside industry know-
ledge, reader’s letters and our own technical evaluations.

Finally, there is a typical user. This should not be taken
as the only type of user, but rather as an example applica-
tion which makes best use of the machine's features.

NEC PC-8000

PROCESSOR:
RAM:
SCREEN:

KEYBOARD:

LANGUAGE/Q.S.:
DISK CAPACITY:
PRICE:

pPD780C-1 (Z80 compatible)
32K

8 colour, high resolution, up to 80
characters wide.

Numeric Keypad, Programmable
Function keys

N-BASIC in ROM, CP/M

280K

£1900

COMMENTS: The NEC is perhaps the only Japanese
colour micro which is being actively marketed and sup-
ported with software in this country. Costs can be saved by
buying a monochrome or low-res colour monitor and up-
grading it later.

TYPICAL USER: Business where computed results are
to be presented to clients — or in a design office where col-
our is mandatory.
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O ADVANTAGES: All-in-one integrated design. Good
keyboard. Good value for money. Most types of applica-
O tion package available.

O DISADVANTAGES: Not much software written specifi-

O cally for this machine. Physical construction could be bet-
ter designed.

D
D
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O ADVANTAGES: Superb ergonomic design with detach-
able low-profile keyboard and adjustable non-glare
O screen. Compatibility with IBM hardware good for future

software. 16-bits means high speed. High-speed com-
(:. munications ports will ultimately permit networking.

DISADVANTAGES: New machine and processor
O means a current lack of software written specifically to
(’ take advantage of this machine's special features.

D
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SUPERBRAIN

PROCESSOR:
RAM:
SCREEN:
KEYBOARD:

Z-80

64K

80 x25

Numeric keypad. Programmable
function keys

CP/M

320K

£2000

LANGUAGE/Q.S.:
DISK CAPACITY.:
PRICE:

COMMENTS: A very popular machine for running GP/M
packages without expensive hardware. Consequently itis
widely sold for running Wordstar, along with a suitable
daisywheel printer.

TYPICAL USER: Small business wanting good word
processing on a budget.

ACT SIRIUS 1

PROCESSOR:
RAM:
SCREEN:

Intel 8088, 16 bit

128K

Variety of configurations up to 132
characters wide.

Numeric keypad. Programmable
keys. Keys for volume and screen
brightness.

CP/M and MSDOS (used on

IBM Personal Computer).
1.2MBytes

£2400

KEYBOARD:

LANGUAGE/OQ.S.:

DISK CAPACITY:
PRICE:

COMMENTS: Very definitely a major step forward in
microcomputer hardware — designed by Chuck Peddle
(father of the 6502 and Commodore PET). The whole
machine is ‘soft’' in design so that character fonts, display
size, operating system and programming language can be
altered and stored on disk.

TYPICAL USER: Modern office requiring up-to-date de-
sign and versatile display for management accounts, etc.
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* STRIKE NOW ! *

UPDATE YOUR 8032 TO AN 8096

with 64k of dynamic RAM arranged in 4 x 16k banks. The board is totally compatible
with CBM 8096 memory boards and includes these impressive features :-

* Screen I/O peek through as on 8096.

* On board regulator for power supply.

* Straight forward simple installation.

* Sockets for up to 16k of EPROM. .

* On board socket for processor.

* Board comes complete with user documentation.

Price £289.50

including VAT packing and postage

Please send your cheque payable to Typecraft Systems (Derby) Ltd.,

to 128 Derby Road, Long Eaton, Nottingham. NG10 4ER.

Enquiries welcome - telephone 06076 69324

MICHAEL ORWIN'S ZX81 CASSETTES |

CASSETTE ONE
for 1K ZX81

CASSETTE TWO

Ten games in Basic for 16K ZX81

“I had your Invaders React
cassette . . . | was delighted
with this first cassette,”

P. Rubython,

London NW10

“| have been intending 1o write
to you for some days to say
how much | enjoy the gameas
on 'Cassette One’ which you
supplied me with earlier this
rmonth. Please let . . . into the
gecret of your first time load
avary timal"

E.H., London SW4

Just two our of over 20
unsolicited testimonials.

INVADERS (1K)
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Cassette One 1K machine code programs:
React, Invaders, Phantom Aliens, Maze of Death, Planet Lander,

Bouncing Letters, Bug Splat.
1K Basic Programs:

| 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.
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PENNY SHOOT

HITS & MAX 1S

and Gun Command.
Cassette Two costs £5.

Cassette Two contains Othello, Awari, Laser Bases, Word
Mastermind, Rectangles, Crash, Roulette, Pontoon, Penny Shoot

Recorded on quality cassettes, sent by first class post, from: Sty gl
Michael Orwin, 26 Brownlow Road, Willesden, London NW10 9QL. (Mail order only please)
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0 ADVANTAGES: Good disk capacity. Clear screen. Lots
of well tried software from Commodore Approved dealers.
O Large installed user base.

O DISADVANTAGES: Physical design rather outdated

and clumsy. Won't run CP/M programs except with £500
() peripheral. ROM-based programming language inflexible.

®
D
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O ADVANTAGES: Superb ergonomic design both with

the high-definition screen and ‘friendly’ keyboard — the
bottom line of the screen indicates what the function keys
are for.

O DISADVANTAGES: High price (HP sales policy does
0 not permit discounting). Relatively limited number of deal-

ers means that software packages developed are likely to
(’ be only of a specialist nature.

D

COMMODORE 8000

PROCESSOR: 6502

RAM.: 32K

SCREEN: 80x 25

KEYBOARD: Separate numeric keypad
LANGUAGE/O.S.: BASICinROM

DISK CAPACITY: 1.0MBytes

PRICE: £1800

COMMENTS: The 8000 series is the business version of
in the PET range, and though it will soon be getting a bit
long in the tooth, it still represents excellent value-for-
money.

TYPICAL USER: Company with large database of re-
cords, or requiring specialist packages, e.g. Estate
Agents, Doctors, etc.

HEWLETT PACKARD HP125

PROCESSOR: ZB0

RAM: 64K

SCREEN: 80 columns — high definition
characters

KEYBOARD: Detachable. Numeric keypad,
Function keys

LANGUAGE/Q.S.: CPM

DISK CAPACITY: 512K

PRICE: £3600

COMMENTS: Really a Rolls Royce machine — the
HP125 marks Hewlett Packard's entry into the small busi-
ness market. It is supported by a limited range of very high
quality software — including VisiCalc 125, Word 125,
BASIC 125, Graphics 125 and Link 125 (for communica-
tions).

TYPICAL USER: Company requiring best in reliability
and user friendliness, good communications facilities, or
ability to drive printers, plotters and laboratory equipment.
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SIVIPLICALC

FROM CRONITE

B,
THE LOW-COST ALTERNATIVE

SimpliCalc is a small, powerful work sheet program. It runs on any CBM PET, except “cld 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 8k it provides enough space to analyse a capital purchase
or personal tax computation.

SimpliCalc is freeform. Its uses are many. For instance, it's been used calculating chemical weights,
projecting profits by product group, and costing out salary reviews. Be inventive.

SimpliCalc is simple to use, with 8 single-key commands. Print your sheet out, and save it on cassette or
disk depending on version. A comprehensive manual is provided.

To order your copy of this versatile numeric tool, send cheque with details of your system, specifying
whether your CBM is *2001/3000/early 4000 (PEEK (144) = 46) *late 4000 *8032 and whether you want
cassette £29.90incl. VAT or disk £36.80 incl. VAT (specify drive type).

Security copies available (no backup possible) at £4.00 cassette and £6.00 disk incl. VAT,

CRONITE COMPUTER SYSTEMS LTD, Montgomery Street, Birmingham B11 1DT.

Further details from Mark Turner on 021-773 8281 — telex 338247

TEACH YOURSELF COMPUTING

VIA THE BBC SERIES AND HAVE FUN!

Introducing the TEXAS TI99/4A home computer which plugs directinto any T.V. for full colour.

Superior colour, music, sound and graphics — and a powerful extended BASIC - all built in. Plus a unique, new Solid State Speech TM Synthesizer and Tl's special

Solid State Software THM. Compare it. Pound for pound. Feature for feature. There's a computer in your future. And the future isnow . . .

¥We've entefed 2 new and exciting era— the age of the home compurer. Perhaps you're already quite knowledgeable about computers and are locking for the most programming power

and versatility for your money. Perhaps you've just read about it, and want oo bearn more. Eicher way, you need to look closely at Texas Inscrumenis TI99/4A Home Computer.

The TI99/4A was designed to be the first true home computer-skilled computer users and beginners alike will be able to put it to effective we immediately

If you're new to computers, the TIF/4A is for you.

Y ou can begin using the Tl Home Computer literally minutes after you unpach it.

Without any previous computer experience or programming knowledge, Yow simply snap in one of TI's Solid State Software TM Command Modules and touch a few keys

Step-by-step instructions are displayed on the screen. 5o you or just about anyone in your family can use the TI99/4A.

Two pioneering technological developments in particular set the TI99/4A apart from the rest.

Solid State Sp&ch TH — This optional speech synthesiser enables the TIF9/4A 1o literally speak-ta provide verbal prompts and special messages to the user. Actually reproduces the

human voice electronically. Hundreds of words are available, and plug-in word modules will add hundreds more

TI's exclusive technology lets you call up the words you want by simply cyping them in. Ourstanding voice claricy and fidelity. Solid 5tate Speech i3 a proven technology already on the
marker in TI's unigue Speak and Spell TM electronic learming aid for children,

Solid State Software TM Command Modules = Available in 3 wide range of application areas including many games, {Chess, Blackjack/Poker, Pin Ball, Bingo, Attack From Outer
Space.) to name but a few These optional ROM modules actually add application program memaory to your TI99/4A. Software now includes Teach Yourself Basic, Extended Basic,
Teaching Aids far Young Children etc, etc, They let you use the T Home Computer immediately,  with no programming.

Serious programmers will appreciate the time and effort saved by these pre-programmed modules. Plus, they Il let you introduce your family to the computer in the easiest possible

way. Solid State Software was pioneered by Tl for use with its powerful programmable caloulaors,

If you know computers you'll quickly see the difference in the TI99/44.

Tenxas Instruments has taken those features you've been wanting-plus some you may not have heard about yet-and included them in ane incredible. affordable computer system. The

TIF9/4A gives you an unmatched combination of features and capabilities. including:

& Powerful T-BASIC = Bult-in | 3-digit, Noating posnt BASIC. Fully compatible with AN Minimal Basic, but with special features and extensions for colour, seund and _gnphic:»

@® Up to T2k total memory capacity - | 6K RAM (Random Access Memaory) (Expandable to 48K). 26K ROM (Read Only Memary) plus up to 30K ROM in TI's Solid State Software
Command Modules.

& 24K ROM = Operating system, BASIC, floating point, sound and colour graphics software are contained in ROM

@ |lé-colour graphics capability — Easy-vo-access, high resolution graphics have special features that bet you define your own characters, create animaved displays, charts, graphs . . .
and more

@ Music and Sound effects - Provides outstanding audio capability. Build three-note chords and adjust frequency, duration and volume quickly and simply. You can build notes with
short, straightforward commands. Five octaves from | 10 Hz (Hertz) to beyond 40,000 Hz

@ Built-in equation calculator = Unique convenience feature helps you find quick solutions to every day maths problems. as well as complex scientific calculations. Directly
accessible from the keybaoard _ ; B P

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 <0287 .50

MOUNTAINDENE 22 Cowper Street London EC2
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Can Comfu%r_f caseThe Sraind

Are microcomputers being actively used to assist the
doctor in making diagnoses, or can they really only
help in the administration side of his practice? Martin
Hayman took a trip to the surgery....

Medicine was one of the first professions to
be touched with enthusiasm for computing.
In the early 1960s, when the future potential
of artificial intelligence systems started to be
bruited abroad, it was predicted that
doctors would become obsolete, to be
replaced by super-clever, rule-based
diagnostic computer systems. Such
systems would “learn” from experience and
synthesise the expertise of many doctors 1o
vield diagnoses which, based as they would
be on a much larger corpus of information
than any one human being can access in
short-term memory, would be more
accurate and reliable than a human's. The
diagnostic, or intellectual as opposed to
manipulative (surgery, physictherapy) side
of medicine would become a highly
automated procedure.

Wild predictions

These wild predictions are not only in

practice way wide of the mark; they have
actually set back the cause of the computer
in medicine, alienating doctors and patients
on the one hand, and raising hopes
unrealistically high on the other. At least, so
says Dr Tim de Dombal, a surgeon at St.
James Hospital, Leeds, who has researched
computer aids for medical diagnosis since
1969 and has one of the few proven

systems currently in use. Says de Dombal:
'"The computer was set on in the early 1960s
to replace doctors, and in my view enormous
harm was done to the field of computers in
diagnosis.”

Mow there is a far greater awareness on
the part of the public about what computers
can and cannot do. This is largely courtesy
of the micro, which has given many more
people access to the machine and hence
some understanding of its operation. Their
expectations of computing have been
scaled down and there is less paranoia 3
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Designed to Help Doctors

abies Informatics General Practice Computer System

Right from the start the abies GP computer system has
been designed to help practice management and
patient care. Information, accurate and complete, is
readily available. Clerical work is reduced. Preventive
medicine and self audit are made easy and cash flow
should improve.

The abies GP system is a flexible, professional
package comprising all the hardware, software and
support doctors need. It is completely self-contained
giving full control of confidentiality and security. The
software features a fully integrated record structure
with all the data on-line all the time. Both hardware

Repeat Prescribing
Fast printing at 120 characters per

Patient Register

Master record of patient details.

and software are fully extendible. The system is
suitable for the largest health centre or the single-
handed practice.

The abies Computer Purchase Plan will help GP’s
take full advantage of income tax allowances while
spreading payments over several years.

For further information telephone Tim Benson or
Pauline Hill on 01-994 6477.

[\ abies
v INFORMATICS LTI
10 Barley Mow Passage, London W4 4PH.

Also Available
mickie used by patients themselves

I T L Ly il T Y -'-:_._';m.l" .

second. Age/Sex or alphabetic printed listings.
Recall for check-ups, boosters, smears,

Accurate No risk of transcription
ErTOr Or Omission.

Safe automatic checks for drug
interactions and unauthorised
prescribing.

Audit Instantly available up-to-date
usage statistics.

Legible neat printed scripts on FP10
(Comp) forms.

Informative messages for the patient.

contraceptive services etc. (upto 17
classes of recall dates).
At-Risk patients identified and

monitored (up to 90 classes of “at risk”

characteristics).
FPC returns can be cross checked.

UniFlex multi-user, multi-tasking,
UNIX-like Operating System.

for recording their medical history;
easily programmable by doctors.
Practice Accounts Nominal and sales
ledgers, payroll and stock control.
Record Management System Use RMS
to develop your own special purpose
records (e.g for research) without any
programming.

Stylograph Full feature word-processor
with cursor-based editing, dynamic

mickie ¥ is a trade mark of the National Physical Laboratory
abies Informatics Ltd is the licensee to the Department of Industry for mickie

screen formatting and true proportional
spacing capability. Optional spelling-
checker and mail-merge.

How tobuya

payroll

_._.d__'_._,_.__-——'—"_——_ |

i [ [ 5 TD. Z: uE |

o ram... | g p.pieEs & BB-UT0 op gomese B o
| . | . kI 104 '

gROUP R pp 123456 B .,-::-.E'.. | DF.BM1TH S 3150 II. b
|I '- ! .}ﬁ.—“ a1TH i . l| nuw;:.-_.r s L l:l.."": NET. 29 BE e
| @ | escia0 09. 00 IR s E: II E!u'ﬂ b 5. B r 208 )
!I 1 Lg.-l_l- ?I: -.':'EI e 5,15 | BonTE s | e
First, go to your CBM/PET dealer bt st B ol FA am el
and ask to see at least two different e A - | e
payrolls. Second, make sure that one 'I e e e Finel 7. ¢ BROSS ) T R el |
of those you see is the LANDSOFT | @} G R Ezf';,;;i’ e Tt L = R
‘PAYROLL PLUS'. S cluflas Tt e :

We are serious when we say you

[0 el e S R ,
should see more than one. That way you | buying another and then seeing PAYROLL PLUS

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.

So don't make the mistake of

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 £150+ VAT.

LandSoft

The Courtyard, 152-154 Ewell Road,
Surbiton, Surrey.,
Telephone: 01-399 2476/7

SUPERIOR PROGRAMS FOR THE
CBM/PET MICROCOMPUTER
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about computers “taking over”. Many will
have experienced computers in a small
business environment, and this is the area
where the majority of “medical” systems
running on micros are to be found. After all,
a general practice is not so different from
any other kind of small business which
offers a service — in terms of software
writing. The principal difference which we
shall come to later, lies in the general
practitioner's desire to make full notes, in a
fashion which is difficult to reduce or
“tokenise”, thus reguiring copious storage.
This leads to the argument that very little
medical computing can be done on a micro,
because it is neither reliable nor fast
enough.

Diagnostic machine

The more interesting application of
computing in medicine, and that which
characterises computing for doctors rather
than any other profession, is nevertheless in
the diagnostic field. De Dombal has
probdbly the most effective computerised

aid for diagnostic decision-making available

today and has demonstrated that a
surprising amount can be achieved with
relatively little outlay. Note that it is not a
diagnostic machine, but an aid. De Dombal
is very strict on this point: “Mone of us here
in Leeds thinks that the day has come when
the computer can make diagnoses,” he
warns. "l don't see it happening in my
working lifetime (20 years) and | hope it
won't." A computer, as all the elementary
text books on computing emphasise, can
only go to work on strictly defined quantities,
There are many ways in which a doctor can
establish that a patient’s health is not all it
should be, many of them ungquantifiable.
“The only things you can fezd into a
computer are symptoms or signs,” he says.
"But if you see a child and say to yourself,
‘My goodness, he doesn't look well today’,
there's no way you can feed that into a
computer.”

De Dombal prefers to see his system as
an aid in the same way as an X-ray

machine, an electrocardiograph or as a
Coulter counter for analysis of blood
samples. Each or any of these mechanical
aids may be used in arriving at a diagnosis,
though none of them actually signals a
course of action. "A doctor can look at any
¥-ray and say, 'l don't believe it'. Without
interpretation it can be quite wrong." How
often was his diagnosis aid "quite wrong”, |
asked. He told me that the diagnostic
accuracy of his system was 70-90%
compared with the usual SHO diagnosis
rate of 50-60% in this particular field
(abdominal pain). These figures are
impressively backed up by over 20,000
case studies from Leeds, Bangour in West
Lathian and places as far afield as Mexico
and Australia. All report on average a 20%
improvement in initial diagnosis of abdominal
pain.

Aide-memoire

How is it done? The answer lies in careful
evaluation of the task in hand — again
standard text-book stuff. In this case, de
Dombal started his work more than ten
years ago after a full three years spent
evaluating the decision-making process in
diagnosis. It starts by making prior
assumptions on the likelihood of certain
symptons leading to certain diagnoses.
Severe lower abdominal pain, for example,
may well be porphyria, as suffered by
George IV; on the other hand it is far likelier
to be appendicitis. The first move, then, isto
assign a probability to the possible
diagnoses of particular symptoms. As
examination proceeds, the possibilities are
modified to take account of observed
symptoms, ending up with the posterior
probabilities. As the computer is
programmed, it will effectively give a check-
list of symptoms to check for — functioning
also as an on-line “aide-memoire”. For this
reason it is also a very useful learning tool
for students: if they overlook to explore a
certain possibility, either through
forgetfulness or lack of experience, it will
prompt them to go back and check for that
symptom.

It all sounds blissfully simple; intriguingly,
its principles are based on Bayes' theorem.
Bayes was an eighteenth century English
clergyman who used this mathematical
model to prove the existence of God
through observation of external phenomena;
his theorem was found on his desk after his
death and published in 1753. “It's a shame
it'a not based on more up-to-date
mathematics, but as it happens Bayes'
theorem proves rather a good model for
medical diagnosis.” Reduced to medical
terms, a great deal of data on the occurrence
of abdominal pain (derived from the World
Organisation of Gastroenterology's
Research Committee) is used to weight the
probabilities in the program's model; if you
have severe lower abdominal pain, there is
a 24% chance that you do have
appendicitis.

The computer holds a large matrix of
existing cases which are not, however,
stored in an attributable form, thereby
overcoming one of the principal objections
to computers in medicine, that it is easy to
correlate medical data with certain other
kinds of computerised records — to the

disadvantage of the subject. "If you, as a
miscreant, try to come along and see if
someone who is known to you is suffering
from some unmentionable disease, you
won't be able to." Though de Dombal has
concentrated on abdominal pain, other
hospitals have extended his work into the
areas of jaundice and coma: conditions
which some patients might prefer a
prospective employer, say, not to know
about.

De Dombal uses a PET, although the
system is adapted to run on an Apple or a
Wang 2200. When he first started
computerising, he had the use of 1K on a
Wang 770c. Consequently, his system is
extremely economical: the Basic program,
yielding a bar-chart read-out of diagnostic
probabilities, plus the data module being
worked on, is contained in a print-out as
short (or as long, if you prefer) as your arm.
This seems to be the case whether the
program prompts are in English or any other
of the languages in which the Leeds system
is available: French, Flemish, Dutch, Danish,
Spanish, Norwegian, or Thai. The system
has 32K, with a further 154K overlaid in the
form of data disks. Its compactness and
simplicity prompted the British Medical
Association's micro mastermind, Dr. John
Dawson, to describe it as "one of the most
elegant uses of the micro | have ever seen.’
What was the secret of its elegance? "It's
elegant because it's simple; and if you know
a lot of medicine, you'll know a student's
priorities — the way his mind works when
making a diagnosis.”

Disaster area

By contrast, Dr. Mike Sheldon, who
researches into expert systems for general
practice at Nottingham University, would
advise the GP to steer clear of micro-based
systems. "l can take you to 12 practices
which have bought small computers and
they're all cursing the day that they ever
heard of them. It's a disaster area.” The
needs of the GP, says Dr. Sheldon, are very
similar to those of a small business. He
needs to keep an age/sex register of his
patients, with recall dates; he needs to be
able to print out prescriptions and to handle
his own accounts; and he needs to keep full
clinical records of each patient. This last
requirement is particularly consumptive of
memory; Sheldon's prescription is a fixed
Winchester at the least, preferably with
another, removable disk. This is partly
because of his views on the structure of
medicine in the UK. He believes that the
GP's surgery is the place where the majority
of ilinesses should be treated. GPs, he says,
are an under-used resource; and that far too
many patients are referred to consultants,
with their long waiting lists. His aim is to
provide the necessary tools in the GP's
surgery to allow the vast majority of
treatment to be done on the spot. Surely, |
asked him, the GP generally sees people
with minor complaints and hence is unlikely
to need access to large-scale clinical
databases through his own communications
link?

“The great challenge to the GP is the one
patient in 10 who has a condition of serious
importance. It's a skilled job. Consultants
are useless —there's a ten-week waiting list -
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| HIGH RESOLUTIO
G/‘/ B, SR "

|| ONSCREEN ON PAPER

; with the HR-40 and HR-80 High Resolution with the EPSON MX80 F/T Type 2 printer. High

¥ Graphics Boards. You'll be able to access resolution graphics plus double-width, con-
each of 64000 dots in a 320 by 200 matrix on densed or emphasised text. Addressable PET
your PET's screen. Utility software included. interface and cable included!

£149 + VAT £450 + VAT
NOW PUT THEM TOGETHER

MX-SCREENDUMP (£12 + VAT) will print the contents of your high resolution screen
on your MX-80 Type 2 printer,

MX-LIST (£15 + VAT) lists Basic programs to an F/T 2 with all PET graphics and cursor
symbols faithfully reproduced!

SUPERSOFT

8032 + 64k = 8096 Phone for details

First Floor, 10—14 Canning Road, Wealdstone,
Harrow, Middlesex, HA3 7SJ, England

Telephone: 01-861 1166

THE LEADING MICRO COMPUTER SUPPLIER Tl 99/4A only £259

. (£302.50 including
+ 20 Program Library VAT & carriage)
s uUNMLOC K CC(S) Recorder £20 (+ £5 VAT & carr.) CC(S) Tl Rec. Lead £5.75 inc. VAT/carr,
BARGAIN PACKAGE (worth £65 more)
TI99/4A Computer
BBNDAJN + CC(S) Recorder only £279
| + CC(S) Recorder Lead ;
+ 20 Program Library £325 inc. VAT & carr.
LTrD.
NB. We will MATCH ANY PRICE (for genuine stock offers)
AND supply our 20 PROGRAM LIBRARY FREE with T199/4A sales
Due to-every increasing installations, are always Command Module (Software)
= : . . : ' Taital Pric T -
interested in hearing from Trained Field Service Begirning Grammar il e L Bapp
N E . ; Pre-School Leamin 16.05 SoGoar 27,25
Technicians. A professional approach is essen- Number Magic X 165 VideoGames 2325
. 3 ] arly Reading 32,2 In a !""'\-"IH{‘!I..;. B
tial to meet the reqmremer&lts of many of our multi- e 3225 i e e e
national users, and applicants would need to T R AMAZEING %8
4 Phise [ 13 e jac f e
measure up to these standards, salaries and D i 18 ek o 2235
e : alatistcs 41.25 Hangmian a2.36
conditions commensurate with a well estab- Eﬁiﬂilﬁfﬁ?ﬂ'ﬁér %j; Corne Four 22 35
- each E i o e T s 75
lished company. Fﬂm.mfaﬁic a0 ﬁﬁ A'u'ﬁf g 3?;.
EditartAssambler 104,25 Blasto 2925
i 2 . . ar'wars a unnels o m
Apply for further information and interview: Cthello 36.75
NB. The "Total Price” includes VAT & carr. & is all you pay. It repre-
_ : sents a 10% discount on Tl guide prices. 5 Different cassettes of 20
| J. White, prugr;.}ms are avaaf:Ie at £20 ea. total price. Peripherals/Accs. are
B . at 10% discount — please enquire.
| Sumlock Bondain Ltd., Hi ¥ ™ o
EES'EEQ Glty Hﬂad, Orders to:
London EC1V 1JX COM PUTE RCONTACT (SALES)
| - N1. 22 Birchall Road, Rushden, Northants
i I TEL U1 EED DE UE Corwanience phone (09 334) 56884 or 5567360 pr:l'n iz 8.0 pm and weekends
| [ i Frices may change without notice — Offers are subyect o avaitability
| I
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by then you may be dead. The vast majority
of iliness takes place in the community. It's a
common misconception that health care
takes place in hospitals. It doesn't. This is
what makes the major difference.” Dr.
Sheldon's campaign to shift the burden of
primary care back to the GP's surgery is
perhaps a separate issue, but it does bear
on his insistence that if computers are to be
used ir. medicine, they must be thoroughly
reliable and provide a wide range of
facilities. At the same time, he argues that
value-for-money is an essential criterion, A
computer system should cost the GP no
more than S0p per patient per annum to run;
but the final results, he argues, if GP's were
to be properly equipped with powerful
computing systems, would be a tenfold
improvement in the cost-effectiveness of the
NHS. Dr. Sheldon speaks with some
authority from his radical position. Over the
past decade he has himself been a GP, a
systems designer and now a researcher
and lecturer. His own system, of which he
sold om his own admission only one,
comprised an Equinox Z-80 based machine
with fixed and exchangeable disks,
housekeeping and data back-up software, a
high-grade printer and two VDUs.

Commercial sector
Is there a happy medium? Indeed, where to
start? Doctors who feel that they should get
into gear for the new age can do worse than
get themselves down to the Mational
Computing Centre, where several different
systems for doctors are on display and can
be demonstrated on request. In the
commercially available sector, most
packages major on age/ sex registers,
repeat prescriptions and comment files,
cross-referred by some means. Additionally,
some offer means of searching data files
according to certain criteria — say, in order
to screen all patients over the age of 65,
who have a history of bronchitis, or who
smoke, in order to innoculate them against a
current strain of influenza.

One of the senior demonstrators at NCC

in New Fetter Lane, London is Eric Bagshaw.
He told me that the doctors who enquired
about computing generally fall into two
categories: the older doctors who have read
about computing and want to know what it
can do for them, and the younger ones,
possibly with some pragramming
experience, who have already some firm
idea of what they want a system for, and
may even have a budget in mind. Mr
Bagshaw makes the point that most GPs
want to have lots of data on-line all the time
the system is in use and broadly
recommends that, in order to get full use of
a systemn, the GP will need two terminals,
one in his consulting room and one in his
receptionist's area. Realistically, he
reckons, the budget has to bust £3,000 for
an entry-level system.

One of the most popular features he is
asked about is full-text word processing.
Many doctors develop certain idiosyncracies
in writing up their clinical notes and do not
see why the adoption of the computer
should change their working habits. This is
of course inordinately costly of memory and
demands high-grade word-processing. At
the same time, it represents a big investment
in man-hours. A four-doctor practice might
well have a panel of 10,000 patients; to
enter full notes retrospectively would take a
full-time typist some six months. The system
would cost in excess of £10,000. Some of
the packages we locked at had the
disadvantage that records could only be
accessed by patient codes: this is obviously
fine for security purposes, though it means
having a “crib-card” to hand. Admittedly this
will usually be on the patient's card notes,
which are unlikely to be replaced altogether
by the computer. One suggestion is that the
computer would print out a brief summary of
notes, with+he old manual card file kept for
notes written out in full, correspondence
with hospitals and other documents such as
hospital reports and X-rays which are
difficult, or expensive, to reproduce and/or
store in a computer.

Simple systems

It is not difficult to work out how fast note-
taking uses up memory: if you reckon that
even an average set of notes would require
1,000 characters, and if there are 2,000
patients, you're into 2MB of data, strongly
arguing the case for a machine which will
support fixed and removable disks — the
Comart Communicator, or the Rair Black
Box (MP/M) for example. Even so, a
software package written for the
Communicator by Xitan Systems of
Southampton (who are associated with
Comart) and described as Medidata,
requires that patient notes be “tokeniseq”.
This in turn compels the doctor to be
rigorous, This takes us back to the starting
point: you can only exploit a computer to the
full if your inputs are unambiguous. In
software wrting terms it may be a good
wheeze lo assign meanings to certain keys
in order to perform patient management
searches (Xitan describe them as
“switches”) but a GP has an urgent need to
get on with the job and has little time, unless
he be an enthusiast, for user-savage
programs. As Tim de Dombal puts it:
"Simple systems are less of a threat. You
must carry the doctor with you.”

“Computing in General
Practice”

Anyone contemplating writing a medical
software package of any kind would be
well advised to consult the British Medical
Association, who in 1980 commissioned a
study by Scicon Consultancy International
on "Computing in General Practice”. The
study homes in directly on
microcomputers, rejecting mainframes
and bureau services as "inappropriate”,
but warns that quick action must be taken
lo avoid a proliferation of incompatible
systems. |t reviews systems currently in
use, including conclusions drawn from in-
depth interviews with users, detailed
design considerations of hardware,
software and communications, and goes
on to recommend a jointly-funded pilot
scheme to place 100 micros in general
practices.

From the doctor's point of view, it gives
a list of considerations for purchase,
including a specimen maintenance
agreement with the supplier. From the
gystems designer's point of view, it draws
up a very detailed modular approach to
analysing and implementing a full GP
system, including a table to calculate
memory size required by any particular
size of practice, along with future
possibilities which should be borne in
mind when specifying hardware.

The research is thorough, based as it is
on existing practice needs and doctors’
expressed requirements, and the grasp
of the subject is firm from both the
computing and the applications side. It is
also lucidly written. It costs £10 from the
BMA, Tavistock Square, London WC2,
which is peanuts for what is effectively a
functional blueprint.

WE HAVE MOVED

MicroComputer Printout has moved!

Our new address is

P. O. Box 2, Goring,
Reading RGE 9LM

Our new telephone number is:
(049162) 798

All  correspondence should be
addressed as above with immediate
effect
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Tim Hartnell refutes the claim that the ZX81 is merely
a toy — with eight useful utilities that all run in 1K.

The ZX81 is often criticized for being
little more than a toy. Certainly, say
these critics, it is not a ‘real computer’
Such criticism is unfounded. With a little
work, the ZX81 can be made to perform
quite useful and complex tasks.

This month we look at a few utility and
demonstration programs to give an
indication of the variety of ways in which the
Sinclair micro can be used. All the programs
in this article, by the way, fit within 1K,

The first program solves cubic equations
— of the form:

fix) = ax® + bx? + cx +

by the Newton method. The second program
is much simpler, and calculates the
remainder after a division. The prompts in
this program are self-explanatory, and the
sample run shows it in action.

The third program is a useful statistics
one, which finds the area under a curve of
normal distribution, at the point which you
enter for X at line 20. This is accurate only to
about 10,

Program number four is a demonstration
program, which uses the very simple Sinclair
BASIC string-handling commands to ‘count’
in words from Zero to 99. The sample run
shows the computer counting from zero to
21 It is very easy to make this a continuous
demonstration by adding 130 RUN to the
program.

Program five converts temperatures from
Celsius to Fahrenheit. Once you have run it
a few times,change it to convert from
Fahrenheit to Celsius.

The next two programs are ones which
demonstrate the ZX81's PLOTting ability.
You should experiment with these programs,
changing the STEP size, and the numbers
used in them to multiply and add to the
PLOT co-ordinates, to make the programs
your own, You'll find it very addictive, and
will spend far more time than you should
fiddling with the programs.

The first one is a series of sine curves
which are first plotted to produce the result
shown in the sample run, then unplotted
curve by curve to leave a blank screen.
Again a 70 RUN line will turn this into a

continuous demonstration.

The second one, written by Colin Hughes,
plots a very effective 'solid’ sine wave, as
you can see from the sample run. Once
you've got it running as listed, modify it so
that it first PLOTs the curve, then UNPLOTs
it,

The final program in this month's article
shows a way of mainpulating figures which
represent money. Apart from half-pence,
you do not need to manipulate money
beyond the second decimal place. This little
program shows, in line 40, how to handle
the money so only two decimal places are
printed, and so that the final place is
‘rounded up'. The INT function, as you'll
discover if you omit the + .& from line 40,
does not round up, but changas a number
to the next lowest whole number,

| hope these routines will give you some
ideas to work on, and can be used by you
as strong arguments the next time somebody
dares to say: "Yes, but that ZX81 isonly a
toy!”

CRLCULLATION OF REMBIMD
"ENTER HUMBER TO EBEF I

A

gé “* DIVIDED BY?"

AR
R-B) ;"
AINDER"

AE4

DIVIDED DY ",8B;™
HND " . A-B#INT I

ER TO BE DIUVIDED
IDED BY'™?

467773 DIVIDED BY 8 IS 58471 AND

1@ REM 3CUBIC EQUATIOMN:
S INPUT B
S INPUT b 5 R
L
60 INPUT J 1S PRINT
708 INPUT E IVIDED
5@ INPUT F 28 INPUT
9@ LET G=E 25 PRINT
188 LET X=2 30 INPUT
11@ LET I=A%E##3+BzE3:224%F 4N = 5 CL3S
iZ2ad LET E=E+F dB@3 FRINT
138 LET X=X-1 IS5 "jEHT L
148 IF X=0 THEN GOTO 178 R/B) ;" REM
150 LET. H=I S@ PRUSE
1680 GOTO 118 5SS CLS
i;g tE; I=4{X-H) /F 68 RUN
H=G-H.I
2 = ENTER NUMB
Blgﬂ IF RBES (H-G) <J THEN &OTOD 22 o R g
2@@ LET E=MH
218 GOTO 99
220 PRINT “X=";G
Program 1

5 REMRINDER

Program 2
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18 REM :NORMAL DISTRIBUTIOSF

280 INPUT X

2@ LET T=1-1(1+0.2316423%}

48 LET B=1-50R {(23PI)3EXP i-%=¥
x272)

SAd LFT A=0.319332

5@ LET B=-8.356564

78 LET C=1.781l4c@

B@ LET D=-1.821256

ga@ LET E=1.338274

1883 PRINT "ﬁI:“;i+EifﬂiT+ﬂiTiiE
+C 2T 23 +DsT 224 +E2T 2 %5)

Program 3

3& LET T%=" ZERD ORE TiiO
THREE FOUR FIUVE SIX SEVEN EI
GHT NIME

408 FOR Z=0 T4 9

E@d FOR X=6 TO 9

6@ LET K=1+6xZ

72 IF Z=0 THEN LET Qs=""

75 IF Z«<:@ THEN LET @$=T$i¥ TO

8@ LET K=1l+6%X

g@ LET Q%=05+TH(K TO K+3}
95 SCROLL

18@ PRINT Q%

118 NEXT X

1266 MNEXT Z

Program 4

1@ REM 3:CELSIUS TO FAHRENHEIT ¥
5@ PRINT "CELSIUS TEMPERATURE?

3@ INPUT CEL

48 LET FAH=1.8=szCEL +32

S@ PRINT CEL; ™ DEGREES LFELATJIL
ERUALS"™

EI?E PRINT FAH: " DEGREES FAHRENH

ra

Program 5

FOR D=1 TO 2
1@ FOP A=8 TO 18 STEFRP =2
26 FOR X=6 TO.i@& STEF .1
=@ IF D=1 THEN PLOT SzX+R.18%Z5
T (X7 +18+A
35 IF D=2 THEM UNPLOT SExX+R,.168
ixX) +1@+8
480 MEXT X
S HNEXT A
&8 NEXT D

Program 6

FOR X=0 TO &3

LET ¥Y=2825IN (X,32xP1I1)
IF Y= THEN GOTO 7&

FOR N=8 TO ¥ STEP SGN Y
PRINT X.M+22

MNEXT N

NMEXT X

EE PRINT AT 1E!HE“F!I==Il==l=.l

J VN B LT
2808808

Program 7

PRICE PER DOZEN (IN £17
aT £77 PER DOZEN

THE PRICE EACH IS £6.42
5.41686667

18 REM #MONEY MANIPULAT IONF
15 PRINT "PRICE PER DOZEN {(IN

o INPUT R &
38 PRINT “AT £":A;" PER DOZEN
4@ PRINT “THE PRICE EACH IS £
(iaAs12) #100+.5) F106

58 PRINT Ar1Z2

Program 8
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Cassette Users: Everything
you need for enhancing your

SINCLAIR

%

e e D
See us at the ZX MICROFAIR

Stands 12-16 /\/)

- + AUTOMATIC
London MNW1 TAPE DRIVE

é Tel: 01-258 0409 | CONTROLLER

Lo i O +SUPER SOFTWARE

Programme Control of multiple ¥ Programme Control for 1 to4 cassette

input/output tapes plus serial printer.

recorders ¥ Interface directly to any
Business Systems, Word Processing serial printer (RS232C)
and Information Retrieval are now

fast, easy to programme and save time.

data-assettes

¥ Single USR
command tape to tape copy ¥ Auto-

matically create directory listings of
programme storage tapes.

£59-95

plus P& P

I6K RAM PACK

g T e itk TAF

'P'““"E th Ut
gpled !
%'E rg':ns-u'u 7¥81 gnd @

o
o

0

4}

peen o

t hos o
)

]
]

I I_.'I_.'.
Ch e E312 TAPE DRIVE
T:,quw'm,i 231 o I'|II:| High quality, fully tested cassette recorder
L L % '|I\'f| ideal for use with your ZX8I, also fully tested with
please order your o Il:l::' BBC, ACORN EII_:EL-""
3 Tape
o]

=i T

o o

i
- % JLEE N
Counter — @
= I|..i- ","-.'.,_‘i..r. I:r"..

3 1-.I i .+-""'*' :“":."‘:.'

; =1 i - g ' " ] .

e L g ! .,1"'1."_" i "

e x,
Aux
High quality screw assembled Mic,/
cassettes with library box Remote

socliets
All lengths available (see below)

inc.CI5 leaderless

battery i
- recor
mains o
I S S N I S I I I I S I I I A S N S S S S S B DI I T I I D B B e e . [
COMPUTER CASSETTES | @TY |PRICE| TOTAL HEW 5. 4% Qry [(156p| TOTAL ORDER FORM TC:
| I5p | LX9% Automatic Tape DATA-ASSETTE, Dept. MP1
t Controller + £E42-90 44 Shroton Street
ci0 | 37 ok |
L0 —|____Super Software London MW1 6UG  Tel: 01-258 0409
C12 JBp E3N2 Caossette Tape Drive £2 500
- * 4 Telephone enguiries welcome
C P Cheque,/PQ payable to Storkrose Ltd, L
C20 41p N ====m o i
LT —I_' " [a3p| | 5 mmsem Chorge my Access/ Vise card no: ADDRESS
TR P R 7 2wy i
g C15 Leaderless £1-00
_ Add min £1-50 or 10%P & P SIGNED
TRADE ENQUIRIES welcome from any country/
84
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FULLY CASED KEYBOARD
UNCASED KEYBOARD
KEYBOARD CASE

This is a highly professional keyboard using executive buttons as found on top quality
computers. It has a REPEAT KEY and comes complete in its own LUXURY CASE. Thisis a
genuine professional KEYBOARD and should not be confused with toy keyboards
currently available on the market.

16K RAM PACKS

MASSIVE ADD ON MEMORY

comes complete in its own luxury black slimline case

WHY WAIT TO PAY MORE
FAST IMMEDIATE DELIVERY

PDSTTD =y 8 _ N _§N_§N_§ & § § B § § & ¥ § & § ¥ [} | -y,

f Pleasesendme ................... RAM Packs @ £32.95 each \
DEPT. MC 1 I Pleasesendme .......... Cased Keyboards @ £37.95 each |
KAYDE ELECTRONIC SYSTEMS I Please send me ...... Uncased Keyboards @ £27.95 each |
48/49 EXMOUTH ROAD | Pleasesendme .............. Keyboard Case @ £10.95 each :

’ 1

GREAT YARMOUTH, T T T S, T E e X T g
NORFOLK NR30 3DP T L ]
TEL: 0493-57867 T e SR Y RS L St P :

AR e R N e s
FOH SUPEH FAST DEUVEHY | Please add £2.00 P&P for Keyboards 1
JUST PHONE US WITH YOUR £1.50 P&P for RAM Packs j

i AND MAKE CHEQUES PAYABLE TO d
CREDIT CARD NUMBER i KAYDE ELECTRONIC SYSTEMS J
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S SHus 1

=
P P M Computing Limited
4 Bridge Street, Caversham, Reading, England.

Computer Modelling, Consultancy & Training
Authorised AT microcomputer distributor

Your Sirius Dealer
for Berks, Bucks & Oxon Q PPM

o

J&Iephﬂne: 0734475015 Telex: 847172 Projen )

greenwood taylor clark

0742 - 77600 or 754883

SIRIUS IN DERBY
Ponington
Computers

114a Friar Gate,
Derby
Tel: Derby 49672

SIRIUS 1 dealers in
the North of Scotland

Full Engineering Support

& oHus1

21 Bon Accord Street, Aberdeen AB1 2EA
Tel: (0224) 22520

SIRIUS
IN
YORKSHIRE

Holdene Limited,
Manchester Unity House,
11/12 Rampart Road,
Woodhouse, Leeds 6
Tel: 0532-459459

Telex: 556319

S 5Hus 1

86 MicroComputer Printout May 1982

& SHus1
X

(systems) limited

Warren Street, Sheffield S4 7WR.

;

Telex: 739740

SSirlust

SIRIUS
IN
THE NORTH WEST

Holdene Ltd.,
82A Water Lane,
Wilsmlow,
Cheshire

Tel: 0625-529486 =

Telex: 556319 W% |
specialists in accounting & systems aqupnmnt
79 Overstone Road, Northampton NN1 3UW
Telephone: Northampton 38660

Ford & Wright Limited

SIRIUS
IN
SCOTLAND

Holdene Microsystems Ltd.,
48 Great King's Street,
Edinburgh
Tel: 031-557 4060 ACT
Telex: 556319 Sirus 1
MANCHESTER MICROS

The Sirius 1 dealer in the North West

Tel: 061-832 5553
Royal Exchange, Manchester M2 7BT

TREWYN TECHNOLOGY

TREWYN
ABERGAVENNY
GWENT. NP7 7PG

Telephone: 087382-222
and 0633-59276/7
Telex: 497385 SEYMOS G




COMPUTERS LTD.

= ACT
=SINus 1

for further information on the Sirius 1,
or a demonstration

445 Hackney Road, London E2 9DY
Tel: 01-729 1800

WILSON,HUGHES & PARTNERS
(DATA SCIENCES) LIMITED

a
W

Professional Training &

Support provided in London 18 Chequers Square,
area, Bucks, Berks, Middx  Uxbridge, Middlesex
and Herts. Please ring for B8 1LN

- f 1 .
further information Telephone Uxbridge 53332

POSEIDON COMPUTER SERVICES LTD.
OF HAMPTON

FOR SIRIUS 1
DEMONSTHATIDNS BY APPOINTMENT

(At any time, including evenings and weekends)

BESPOKE SOFTWARE A SPECIALITY

Competitive Prices
Full U.K. delivery and export enguiries welcome

TEL: 01-941 1447/5986
TELEX: 8954665 GITS

& Situs 1

Accounting? Word processing? Financial Modelling?
GET SERIOUS — GET SIRIUS

For the ACT Sirius 1 in West and North-West London

COMPUTALINE

01-840- 1177

105-113 The Broadway,
London W13 9BL

S.W. LONDON DEALER

8451 8 s+ 8 s
CONCEPT HELISTAR SYSTEMS LTD.

Ssihus1

150 Weston Road,
Aston Clinton,
Aylesbury,

Bucks HP22 5SEP Tel: 0296 630364 §

SIRIUS 1

The most advanced microcomputer in the world, now
available for demonstration in the South of England. g
We can arrange a demonstration in our office or on your [
OWN premises.

Please contact:

CASTLE MICROSYSTEMS LTD.

NORTHNEY MARINA NORTHNEY ROAD,
HAYLING ISLAND HANTS. POT1 ONH

Talephone 07016 21BB Telex B47482

The Accounting House Limited

£

Administration & Training Centre: C:

Yateley Lodge, Reading Road, Yateley,
Camberley, Surrey GU17 7AA

For Professional Advice & Support

Telephone:-YATELEY 0252 877584
MORDEN 01-640 9331
SOUTHAMPTON 0703 38903

SIRIUS IN LANCASHIRE
|
D=
distributors since
1979,
Hardware, software,
Dextrafile Limited Rl stobgas

Guardian House, 42 Preston New Road,
Blackburn, Lancashire BB2 6AH

Telephone: 0254 — 662114/676195

S Siflus 1

34 Kemingtas High Freet,
LONDON Wia.

St. James' House,
}::i:-— 01-B02 6242 {3 lines)

West Ealing,
ﬁwﬂ STEMMOS LTD
The SIRIUS 1 Dealerin
Central and West End of London
Full engineering support for:
* Structural Analysis

* Construction and Estimating
* Soil Mechanics and Foundations

* Off Shore and Shelves
* Pipe Stress Analysis

JHMG

Enterprises, Bay House, The Paddocks,

=
=
———
&3

UiIRA R .
EL" ﬂ ' Upper Breeding, West Sussex
i'L':-_I'ii:HL
d JL Lﬂ_ Authoriged dealer for South Surrey and the whole of Sussex.
’l-l 1'? ll[||_ JL_I Suppliers of package and bespoke software.
L—"ﬁhn"'—,“'-f Resources include accountants, electronics engineers,
4] U E  telecommunications engineers, programs and systems
|
E-1'[- {.L : 1']-‘.1-. Fjl analysts,
L I J | Contact main office — Steyning (0903) 812735
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S sirius1

More bytes than an Apple
Cleverer tricks than a PET
st 15T BT T e

Mow available
at

Causey Buildings
61 High Street, Goaforth
Newcastle upon Tyne NES 4AA

(0832) 852719

Fevm | -
(] i o

SERVICING MERSEYSIDE, WIRRAL
CHESHIRE AND NORTH WALES

@ computing

11A. Bridge Road, West Kirby, Wirral, Merseyside.
Telephone: 051-625 1020

B and D Computing

Computer Service Bureau

S6irius 1

29 Pound Road
Highworth
Swindon

Wilts SN6 7LA

-

Midland Micro

0793 762769

Minster Microcomputers
12 York Street,
Stourport-on-Severn, Worcs
Tel: Stourport 77098

Specialists in custom written software
Hardware maintenance available
See the Sirius 1 on display now in our
demonstration suite

SOUTH EAST ENGLAND

S sirus1

MAIDSTONE (0622) 58289

ADVANCED COMPUTER SERVICES LTD.
511 LONDON ROAD

MAIDSTONE

KENT

Signal software includes:

Motor trade packages - Accounts | s
Payroll—etc. etc. etc.

Signal Software is tailor-
made to your requirements and
is entirely user friendly. To find
out more, please phone

":-I Z N
Number One for Sirius 1
Tower House,

Fishergate, York e
YO1 4UA BTN
Tel:(0904)36578 8

SPECIAL SPRINGTIME OFFERS
QWERTY COMPUTER SERVICES
20 Worcester Rd, Newton Hall, Durham

Tel: (0385) 67045

P.1 ROM ’n RAM«t30 was £35
4k RAM which can be switched into ROM mode. No need
for ROM board extenders; dump the chip contents to disk
or tape then load as required.

P.2 PROGRAMMABLE SOUND GENERATOR
£30 was £35
3 voice output, white noise etc. Make your own special
sound effects — CB2 sound also available — no need for
any other sound unit.

P.3 EXTENDED BASIC 4
Add 25 new Keywords to Commodore Basic.

(a) E30 Single ROM (SYS called)
(b) £35 2 ROM Set (Interpreter uses B ROM)

State whether A or 9 chip required
Basic 3 + 2 versions being prepared

PRICES EXCLUDE £1.40 P&P and VAT at 15%
Barclaycard and Access cards accepted — anytime

Many other products available — send S.A.E. for catalogue

Uweriy
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The seventies of course were the time which saw the
rise of consultancies, in which others besides computer
manufacturers became involved in systems specification
and design.

1. Consultant’s original design

5. Hand-over version.

The idea of the computer is itself a very powerful one. It was

to be expected therefore that in searching for analogies,
people should go to those also powerful sources, the Bible
and The Book of Common Prayer.

And what could be more powerful than those opening
words of Genesis. “In the Beginning....” So lann Barron of
INMOS once began a speech by updating the first half a
dozen verses. “In the beginning was |IBM...”

In the 70's, a UK systems house became involved in

systemns software for a famous manufacturer. And one of the

things they produced was the following.

You know what a consultant is, don’t you? Herbet V.
Krochnow defined a consultant as “A man who knows less
about your business than you do and gets more for telling
you how to run it than you could possibly make out of it even
if you ran it right instead of the way he fold you.”

It was best put in the graphic form below by someone
who had actually tried to implement a consultant’s
specification.

2. Revised design after costing.

4. Team’s implementation of the spec.

6. What the client needed.

In the Beginning was the idea, and then the
specification.

And the idea was without form, and the specification, it
was void.

And darkness was upon the faces of the Programmers,

And they spake unto their Leading Programmer,
saying: ‘It is a load of crap, and smelleth as of a sewer.’

And the Leading Programmer took pity upon his
vassals and spake to the Senior Programmer:

'It is a cartful of turds, and none may abide the odour
thereof.’

MicroComputer Printout May 1982
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NEXT ISSUE....

Electronic Mail

Justa vision of the future, or can you already send
letters over the telephone? State-of-the-Art re-
port.

BBC Computer

Everyone agrees the BBC is a very advanced
machine. But its real impact has nothing to do with
its specification. We explain.

Discounted Cash Flow

Should you buy a new car now or wait another six
months? Full program listings for this useful cost-
ing technique.

Sharp PC15

This amazing new pocket computer even sports a
4 colour printer with plotter, but what can you
really use it for.

All this and more in the June issue of %

VIC 20

THE BEST VALUE HOME COMPUTER YET

mora computer for less money
aasy to use ideal to learn on
yet fully expandable as your needs expand
but most of all sasy on your pocket

at only £199.99 inc VAT

for a comprehensive range of hardware and software
full after sales service  cradit facilitles

and free home demonstrations

ring GEMINI now on
Farnborough 543830 or Brookwood 81381
anytime
Access and Barclaycard welcome

approved Commodore dealer

50

SPLECIAL
OFFER

THE PET
COMPANION

Yes. The PET Companion can be yours for just £6.75, that's
£6.30 + 45p UK postage. But hurry — offer expires May 31st.

The PET COMPANION is a compilation of all the PET
material published in the first volume of MicroComputer
Printout including 105 PET programming hints and tips and
27 major articles on PET programming.
Send cheque or Access/Visa No. to:
MicroComputer Printout, PET COMPANION OFFER,
P.0. BOX 2, GORING, READING RGS8 9LN

BUSINESS F,LECTRONICS

‘The Microcomputer Specialists’

The South’s leading Distributor for Commodore, Apple II and all
related products
We believe in SUPPORT for all our users.

Westock We also provide

EQUIPMENT ADVICE

PARTS PROGRAMMING

SOFTWARE REPAIRS

SUPPLIES EXCHANGES
from all leading suppliers

Ml Thsgic is now herel Come and see us
at Debenham's, Southampton.

We have over B0 years' accumulated experience in computers, |
electronic engineering and systems.

We can supply all your proven hardware and software
accessories for your PET & APPLE systems.

xoox AND NOW VIC-20! xooxx

Discounts for C.W.0., Educational Establishments and cash purchase
Call us on Southampton (0703) 738248

Business Electronics

Rownhams House, Rownhams, Southampton, Hants
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error — then you will get some really weird results!
One more table — a list of subroutines. This should
include all subroutines in the program, saying what they do,

< Documentabion> Q

<6 ENERGY CRISIS

which variables they expect as their inputs and what
outputs they produce. One of the commonest errors
involving subroutines is sending the required information —
but in the wrong variable, especially easy if arrays are
involved.

The final form of documentation | am going to mention
is the REM statement. The poor old REM gets my vote for
the most abused statement in BASIC. With the exception of

Check
time

10200 REM ENWORHOUS FALL OFF
16020 FRINTEREDUMDANCIES AFFECT

YOUR FLBHING COSTS

be even more puzzling when you come back to them, so
adeqguate documentation is absolutely essential.

maybe 8K PETs, 3.5K VICs and 1K ZX81s, every program 1peam w=THTCOCT 81 #RHDE 132333 IFR=0CTITHEN Ki=i+2
; Get up, 18238 PRINT"FROM“0:CT2"HILLION POUNDS TO™:
has room for some REM statements, especially when the Dress, (6235 OC= RETURN a5
. . ; : ig REH LATIONSEY WAGE CLALIHE
orogram is being developed. If a program is so big that L2232 b ’E',i?g e
: 16328 FRINT"ZIMING T0 THE RISE IN EMERGY FRIC
there is no room for REMs, then you are a bad programmer: 10330 PRINT-THERE ARE PRICE RISES IN WOST ENERGY
the program should have been split up into manageable Breakfast 5‘.;.’:;;['4 ;Fgén'rjrgiﬁr'f--rm'ﬁ-l"-ii#m DK )
chunks long ago. Huge monolithic programs are pigs to _ 18368 Eﬂﬂﬁﬁ:’:?f:‘{,.-.J 4
test, run very slowly and are awful to debug if they break [ \ash oL AT T
i - 5 FET
down. You should always put REMs in when you start a Brush teeth iAo ;gﬁﬂg‘g‘gggn._.g%g jooss swess
program — you can always take them out later, but when a {B4ze YOl KT OrCT KON LML CRRE PRICES 1
program is new and unreliable they can save an awful lot of 16430 RETURWRLE  FUNS OUT
: : . E MO MORE SLFFLIES DOF “HELS
| pencil sucking. }E'E,’:E Eéiﬁﬁ;%ggﬁ;? ?H::F{rlﬁllﬁF.'é'llﬁa 3.—|_ITI DOHH.
g ; L C = W T, Ke 1020 POT KL =B RL O T =0 R2C =0
This discussion has been mainly aimed at BASIC 0540 ngmir :
e : = = T He # L LT L L L L
programmers, but it is all applicable to those who use Diagram 1 | {2550 FFE}ET-- “IHEEEEEED-E 5 Clenoy Hes cruseD T
1 ' 15028 PRIMT*FEAN l IT SOCEETY TI
| assembly language, with the additional note that as 15038 FRINT"RFART. DISASTER AND REVOLUTION |
i bler program is free, there is no R b THE U OIS WNTIL-D(K) .-
comment in an as_sem HIES : ) |54 FRINT KSEND OF n::r-r*él.: I-Fn'_:-.';l.- FOR_PLAYING. -
excuse for not using as many as possible. As assembly 105 PRI e L e Cont DUT OF 17 BEST."
language is lower level than BASIC, intricate routines can Ei R

<]89

.And so the Senior Programmer spake unto the
Consultant, saying: ‘It is a container of excrement and it is
very strong, so that none may abide before it.’

The Consultant then hurried unto the Senior Consultant,
and addressed him thus:

‘It is a vessel of fertiliser, and none may abide its
strength.’

The Senior Consultant carried these words to his
Supervising Consultant and spake to him, saying:

'lt containeth that which aids the growth of plants, and it
is very strong.’

And so it was the the Supervising Consultant rejoiced
and delivered the good news unto his manager:

'It promoteth growth, and it is very powerful.’

Knowing that the Managing Director was saddened of
heart and in dire need of encouragement, the Manager
rushed to his side and joyously exclaimed:

‘It is upwardly compatible to several Gigabytes,
switches 50K voice grade lines in tenths of a nanosecond,
and can translate the Chronical into Japanese.’

And the Managing Director looked up the new syslem,
and said;

‘It is a load of crap, and smelleth as of a sewer.’

|puters,

The Scientific Computer
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£99.95

Pius FREE MiCROL Professional Programming Fack (RRF £5.93)

PR BRCH

The Casio FX-702P features the widest range of math, science and
statistics functions (55 in all, including Regression and Correla-
tion) and the fastest operation. Other power features are:- BASIC
programming language; Program storage capacity of up to 1,680
steps; Data storage capacity of up to 226 memories; Subroutines:
10 levels; FOR:NEXT looping: 8 levels. Comprehensive edit,
debug and trace modes. 240 hours battery life. Dimensions:
17x165x82mm. Weight 176g.
FA-2 Cassette Adaptor with remote control, for bulk program/data storage £19.95
FP-10 Permanent hard copy printer. 20 character width, 2 lines/second £44.95
MIiCROL 702 PROCOS ‘Visicale-type' system answers ‘what if’ questions and
analyses trends. On ready-to-run cassette, with user manual.

Exclusive to TEMPUS £74.95

SYSTEM PRICES - Save up to £40 on RRFP

PACK A:FX702P + MiCROL Professional Programming Pack £99.95
PACK B:FX-702P + FA-2cassette interface + PPP + PROCOS £139.95
PACK C:FX-T02P + FP-TOZP + FP-10 Printer + FA-2 + PPP + PROCOS ~ £179.95

Casio F}{-TI}EP' Programmahle Calculator, Compatible with the FA-2 and FP-10 £?d+95
Details on Request
PRICE includes VAT, P&P. Delivery normally by return of post

Send your Company Order, Cheque, pestal order or phone your Access, Visa of Barclaycard
numbser to the UK's leading CASIC specialists:

: Dept. MCP
TEMP U 38 Burleigh Street, Cambridge
CB1 1DG. Tel: 0223 312866
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We repair PET and APPLE computer systems. For first
class service call our maintenance office on 250-1481.

The Dr. Watson Book of Language

This is a new teach-yourself guide to machine language
for 2-3-4-8000 PETS. Price £10.00
ADI100

4-charmel A/D Converter. A single board converter with on-board
power supply. Works on any PET or computer with a parallel port. Now
you can let your computer touch, see, feel, and sense what is around it.
Comes complete with instruction manual. Price £55.00
l-channel single board AD/DA converter. Designed to work on any
computer with a parallel port. 50,000 samples/sec. Requires power sup-
ply. Comes as kit. No software included. Price £27.50
PET TV Interface

This well-built unit connects to either your domestic TV or monitor. No-
thing to adjust. Connects to the PET user port and a second cassette

port. For 40 and 80 column PETS. Price £35.00
RL100

This is a six-channel relay switching unit with on-board power supply.
Relay rating is 1A at 30V DC/100V AC.

Price £50.00
Woe also build higher ratings and solid state switches. Phone or send
s.a.e. for details.
VC100
This is a random access video controller. VC100 enables your compu-
ter to keep an index of the recordings you have on your video recorder.
You can then under software control, rewind, fast forward to any posi-

tion on your video tape. Send s.a.e. for details.
CB-2 Soundbox

Ideal sound box for your PET. Comes complete with programming in-
structions and demo tape. Plugs into PET user port and cassette port.
Price £11.50

PEDRO COMPUTER
SERVICES

We also supply a selection of VIC computer games and
hardware. Please send s.a.e. for details.
Carr. £1.50 P&P per item. Dealer enquiries welcome.
4 Cowcross Street,
London E.C.1.
01-250 1481

What Can I Do With 1K?

If your answer is “not much”, then you must read the new
book from V & H, “What Can I Do With 1K7?” (40 prog-
rams and routines for the 1K Sinclair ZX81).

Here at last our some serious (and some not so
serious!) programs which can be run in 1K.

Don’t be mislead by the titles:
‘Roulette’ actually analyses gambling systems; ‘Chinese
Horoscope® reveals your birth sign, month sign, element
and ascendant; ‘Payroll’ analyses all tax bands. These are
not just simple programs.

FREE OFFER!!

A free listing of ‘Chess in 1K’ is included with all mail
orders mentioning this magazine.
‘“What Can I Do With 1K?" is available from most
bookshops, computer shops or direct from:

VYV & H Computer Services
182C Kingston Road,
Staines, Middlesex
Tel: Staines (0784) 58041

ORTHOLOG 181

The complete analogue interface
for your Pet
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Price £4.95 and also available on cassette £4.95

An APL Microcomputer
really makes most sense of all!

WHAT IS APL?

APL s e mesl concise and produtlise
compuler langusge deviesd. A spesd
tocior of 5-0G limes is nod owerilaling
ihe case

A&dd o fhis the incl Hhad you do nok
havk i3 ba 30 GEpeft programmar ba
uis AP L wshd you cah S why miny
beslinvd that EFL will Bs I5e
dominand language in LhE yBaTS 1o
SR

STAMDAAD SUFEREAMN FROM U% 3705

& wide ranDe o sppkoniloen ol ivwans P
memilably . For sdample: sond- procasag:
dalahese  glatEles, oSmMUNCTiGN.
block grephics.

A lan

Maple House
Mortlake Crescent

P Chester
carman CH3 5UR
L 4% England

imited Tel: 0244-21084

Dealer Enquiries Welcome
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SPRINTER
— 250 Times Faster!

Your computer can probably print at 2000 characters
per second, but your printer is the slowest link in
the chain. Now using the Mutek SPRINTER Interface,
your computer can output without waiting for the
printer. The output is stored in Sprinter until the
printer is ready for it. Result!

Faster output; and no waiting for the printer for 20
minutes before you can use the computer again.

Sprinter is compatible with most serial, parallel or

EEE interfaces and requires no changes to your MAKE THE MOST OF YOUR MICROCOMPUTER
system. WITH OUR POPULAR RANGE OF PROVEN
The Universal interface BOOKS:—
Since SPRINTER has its own intelligence and

memory, it can easily be tailored to your needs. 0  GETTING ACQUAINTED WITH YOUR ZX81, by Tim Hartnell
Converting from one interface standard to another; Eighty plus programs in this 120-page book, including draughts.
one data format to another or even both at the same S
time is usually EEIS‘}.-'_-EInd very cheap. Call us today for 0 20 SIMPLE ELECTRONIC PROJECTS FOR THE ZX81 and
a solution to your problem. other computers by Stephen Adams £6.45

Prices depend on specification and start at £165 for a 2 :
5eria|?tﬂ IEEE 16K Sprinter (printer spooler). n a\"”MPIIILDEIéW F?v':.' A MELANCHOLY COMPUTER by Tim
Remember it's much less than the extra cost of a RN SRR U AmBE £6.95
faster printer. 0 39 TESTED PROGRAMS FOR THE ACORN ATOM Best of
g b Interface EBG.45

Quarry Hill, Box, Wilts |

Mute Tel: Bath (0225) 743289 O  MASTERING MACHINE CODE ON YOUR ZX81 OR ZX80, by
Toni Baker. 180 pages, teaches machine code from first principles.
£7.50

| O 49 EXPLOSIVE GAMES FOR THE ZX81, edited by Tim Hartnell
. £5.95

O PASCAL FOR HUMAN BEINGS by Jeremy Ruston £6.45

- N S
: ' : 0 34 AMAZING GAMES FOR THE 1K ZX81 by Alastair Gourlay
s - Nimrod Software e

0 THE GATEWAY GUIDE TO THE ZX81 AND ZXB0, by Mark
Charlton. Over B0 programs and routines, ZX BASIC explained in

detail. £6.45

Has the program YOU need not been written yet?
Then YOU need NIMROD SOFTWARE. b GETTING ACQUAINTED WITH YOUR ACORN ATOM, by
Trevor Sharples and Tim Hartnell 184 pages, 80 programs,
including draughts. £7.95

We specialise in bespoke programs for the Commodore Pet. 2

ive a really professional service. We follow a formal and with over B0 programs to get your VIC up and running from day one.

well proven procedure which will assure your satisfaction: £6.95
1. A senior analyst will visit you to discuss your application | INTERFACE, the monthly magazine published by the National
and a detailed estimate will be sent to you. ZXB0 and ZX81 Users' Club, in conjunction with the Independent

i : . Atom Users’ Group, is just £9.50 (UK), £12.50 (Europe) for 12

2. When you order, your requirements will be analysed in issues. Sample copy, with many programs for each machine,
fine detail and a full specification will be prepared. book, software and hardware reviews, education, contact

3. When you are satisfied that the specification meets your addresses, just £1.
requirements you will receive our FIXED PRICE
quotation. This will not differ from the original estimate
unmsa majm alt‘Eratiﬂns ha‘uﬂ. bEEf‘I ngﬂﬂd ﬁuring the Fleaze send me the itams marked. | enclose B .. ..oy
preparation of the specification,

4. The programs will be written to the highest professional NBMEE .. oo,
standards using advanced techniques and then very
thoroughly tested. i e R e R i e T R e b )

5. Your programs willl be fully GUARANTEED for ONE
\IIEAH‘ .........................................................................

Iif the program you need is not available “off the shelf’ then J f| «cocoiiiiiiiiiiii i iesi e sttt sasrretannessannnnnes .
call .... AN DOLMAN on 01-878 6498.

a#:?_ﬁ Tt e I TRI NI ey Please make cheques payable to INTERFACE and send the above form,
_: TR wane - Fractcal and Eihcemss Programs e Mg Compukrss or a copy, tﬂ'—' ""‘TEHicE, I}Ept. MP' Mﬂdﬁ Evﬂ'rlﬂ cuu" H“d,
London W8 6EJ
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Where to buy your CBM—PET

IDEK

West Midlands.

MICRO
COMPUTER
C L CENTRE

Virasge Holding Co. Ltd.

DATALECT

COMPUTERS
32 Chertsey Road,
Woking, Surrey
Tel: Woking 21776/23637
A NEW SHOWROOM IN CROYDON
| 7 St. Georges Walk, Croydon,

28 Sheen Lane, London S.W.14,
Surrey Tel: 01-680 3581

Tel: 01-878 7044/5/6/7

=i
il i

ExecuTivE REPROGRAPHIC

and Business Cnnsunants Itd.
2/4 Oxford Road,

MANCHESTER M1 5QA

TAL

(TYTHE AVIATION LIMITED)
COMPUTER DIVISION

Suppliers of alternative cassette decks with
counter and audio monitor.

11 HIGH STREET LEIGHTON BUZ ZARD pr:—:
TELEPHONE LEIGHMTON BUZZARD - 27211

SYSTEMVIS

COMPUTER SYSTEMS
COMPUTER PROGRAMMING
ELECTRONIC DEVELOPMENT

437 Stoney Stanton Road,
g try CVB 5
oventry CV6 SEA. 1o1. (0203) 86449

afla

[Enmputars] Limited

H'ne Consullans {or ihe Narih Wesi

SUITE 1, o
> 124 NEWPORT STREET, (4

I(( .,. BOLTON BL3 BAB,
LANCASHIRE
Teal: (0204} 644

AUGHTON
MICRO

SYSTEMS

Woodward Road, Kirkby.
Liverpool, L33 TUZ

Telephone: 051-548 6060
Telex : 628681

EDFISULTHFITS

COMPUTER BUSINESS SYSTEMS
Hardware, Packaged and Bespoke
Software

I'l‘lic:rm:hips

75 Watery Lane, Birmingham B9 4HW.
. [Winchestes]
MICROCOMPUTERS AND A

Telephone:021-772 8181 (7 Lines)
.'
|
GREAT DEAL MORE
66 St George s Street  Wachester

Hampstere 5023 BAH Ted 962 GB0ES5

adda

Adda Computers Ltd
14 Broadway
West Ealing

BASINGSTOKE

KINGSLEY COMPUTERS LTD
132 DESBOROUGH RD HIGH WYCOMBE
BUCKS.HPT 2ZPU TEL(D484) 449748

Millhouse Designs, Tel. 0772- 57684
76 High Street, Alton, Hants

Tel: 0420 84517

I[IIJEEE]EM London, W13 0SR Tel: 01-579 5845/8
SIRIUS L&) CGMPUTEsns %
COMMUNICATIONS Preston 192 HONEYPOT LAHE QUEENSBUR
ENGINEERING SE 2 Sk THE PET SPECIALISTS
please contact: SPECIALISTS | 6 IVIELE‘JI‘IE. Buildings, GOME AND IJ /- }-—{ ) at i
B. Desborough, E Fishergate, Preston. | seeTHe NEW! e B 'L:I (inc VAT)
Awad&tu'ﬂ from stock

As well as a full range of Petsoft and
Commodore Software, we have some highly
reliable "Home Brewed” programs available.

LUTON
‘PET SHOP’

¢

Chiltern Computers e R
Registered Office:
Eﬁﬁgﬁf{]‘r’ ESESQEEET 26 Mill Street, Bedford MK40 3HH
0582—429951 TEL. 0234 -4060I
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PROFESSIONAL
COMPUTER
SERVICES LTD.

143/145 Yorkshire Street,
Oldham, Lancs. OL1 3TH
Telephone : 061-624 4065




Busmness NORTH EAST

H . Vic-20
1y

MANCHESTER.

) Gx commodors s el 2 LECTRONICS

Complete systems including
H% mﬁ‘:‘ﬁi A ROWNHAMS HOUSE, ROWNHAMS COMPUTER wllla SERVICES LIMITED
Softw et 5"'-“3 SOUTHAMPTON SO1 BAH Osborne House, 28 Osborne Road :

¥

‘The Microcomputer Specialists’.

i ) _.-.. ey - M 'I"l
. 198 Deansaate Manchester Toi 061 834 4233 Jgf Newcastle upon Tyne NE2 2A)

Telephone: Telephone (0632) 815157

SOUTHAMPTON (0703) 738248

BLISS STDF EDMFUTEHS

| o
Photo \RN py ALPHA
2 usiness Systems
A icCS
caust J. R. WARD COMPUTERS Church Street,
Ltd- LIMITED R Industrial Area
Z2556a 5t. Albans Road 35 Potiers Lane M|I1'|::|n K-!-.rn.u Ware
{entrance in Judge Street) Mis H":E:’l;';::” L ?:?gﬁggum Hertfordshire.

Watford Herts WD2 5B0
Tel: Watford 40698

_MICRO BEUASINE electronics Yorkshire Electronics §

— e COMMODORE APPOINTED
F ACILITI ES S e COMMERCIAL SYSTEMS DEALER
Telephone: 01-263 9493/01-263 9495 NEW SHOWROOM NOW OFEN

127 High Street, Hampton Hil, STOCKISTS OF:

APP 17 FOUNTAIN STREET, MORLEY
TeprUE: Ol+979 4546 & Q41197 LEI'IEE Td%ﬂ;b} I% [IE%EH IES WEST YORKSHIRE. TEL: 0532-522181

e R

2 WOKINGHAM ROAD | ch——— | FOR PROFESSIONAL ADVICE

Telephone: WARE (0920) 68926/7 §

MICRO COMPUTER anD BUSINESSSYSTEMSSPECIaLsTs |OM tailor made programs
RROTELt EUb 10 101 Cricklewood Broadway, from the PET experts
LONDON NW2 3JG
Telephone: Reading (0734) 61492 | Tel: 01-450 1388/9 phone

Telex: 299479

MASS wnlPE Tus

Computer Systems
MIGROS
COMPUTER Freepost, Hendon,
WELLSON HOUSE, BROWNFIELDS APPLICATIONS London NW4 1YB
WELWYN GARDEN CITY HERTS AL7 1AR | "ET specialists, Commodore appointed
Commercial systems dealers on
9 Warwick Road, Manchester 16
07073-31436 Tel: 061-872 4682 01-202 2726 or 01-202 9630
mnl ATARI®
; For £25 you can have an ad this size. HOME &
BUSINESS COMPUTERS
| ; : IN
Our rate is £6.25 per single column centimetre but the
column width is /2 page wide. I"_"'EICESTEH
We carry in stock:
Compare that with the rest! Any size taken but cash with Models 400 & 800, Disk Drives,
B der to - printers, Thorn & Atari programs and
most software

Printout Advertisement Office, North Warnborough, I We’'ll equal that P!'h:“ & better the
Basingstoke, Hants RG25 IPB service
COMPUTERS
57 Churchgate, Leicester
0533-22212
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Obtain a FREE quotation

VIC - 20 3.5K

1) Hi-Resolution Graphics 176x96
2) Machine Code Loader
Both programs on one tape for basic
VIC only
£5.00 inclusive

* % W %k %
Holderness Computer Services
Patrington, Hull HU12 ONA

E.L. Mills,
1 Vanessa Way,
Bexley, Kent DAS 2JS

from

'NIMROD SOFTWARE

4 Stanley Road, London S.W.14
01 — 878 6498

Specialist in designing and imple-
menting systems based on 32K
PET with CompuThink drives
(400 or 800K ).

Chris Preston
Software Consultant

ATARI 16K (400 and 800)

15 Super Games including Four amazing games — “Kopikat, Maze,

E‘TIZHEHI:l i::"ﬁn"i EHEAKDUT! Snakes, Hangman”, all of which de-
’ MAN, MASTER- monstrate ATARI's mind blowing colour
MIND, LANDER, ATOM BOMB

and sound capabilities. Any two (guaran-

Specialist in assembly language
€€ Al games £3 or under. Send for free feed to load) on cassette plus instructions

and CompuThink disks detailed catalogue to: BYTESOFT, £7.50 post paid to:
All types of work undertaken 10 Glendale Close, Kirkella, J. Whittaker, Veg Software
e e North Humberside HU10 7XB «Bromley Barn”, Cranbrook Road
Birmingham B44 " “Tel: 021-360 0981 Staplehurst, Kent

MEMORY EXPANSION PACKS
on_ o ormot i T PROGRAMMERS
BBIC e coirssbrsenssssbsatanaseatstasdase g e e £30.00 To adveﬂise in one uf these 4cm X 6cm
ViC 20
3K gman programmers boxes COStS only £16.00
xpandabie to 16K) c.cerrassesnnrarrannnnnanness 66. . =
= Mease add E‘.JLDEI for P&P, Plus VAT o per msertlﬂn'
NAMAL Electronics Contact Jonathan Horne on 025671 2724

No.1, Claygate Road, Cambridge CB1 4)7
Tel: 0223 248257 Telex 817445

PET UPGRADE

We can upgrade your large keyboard PET ata
fraction of the “New Price” difference.

ZX81 GAMES 4K

Top quality fast action machine code
SCRAMBLE, GALAXY INVADERS, GUNFIGHT,

U (el R e SO R SRR T R £44.00 SPACE INVADERS, ASTEROIDS
503 e e A R SRR ST from £56.00 Many satisfied customers
2T O 2y R S R B T £69.00

£3.95 per program on {ape
from: J.M. Steadman, 6 Carron Close,
Leighton Buzzard, Beds., LU7 7XB

No extra charge if expansion area drilled with
quarter inch holes.
All new RAM s 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,
appendices, and index. Paperback, 19 cm x 26 cm.
Only £14.90 (includes post & packing) from
LEVEL LIMITED (P)

P.0O. Box 438, Hampstead, London NW3 1BH

ZX 81 EDUCATIONAL

Teacher approved casseties £4.95 each

16K GEOGRAPHY Find towns in LLK. or Europe with a series of five maps
drawn on the screen. Plus Town and Country naming program
and English Towns Hangman.

16K MATHS Four function maths plus adding in hours and minutes. Excit-
ing graphics used. Includes some competitive programs for
wwo children to use together.

s A E. for full range of cassettes

BUSINESS CASSETTE
16K STOCKBOOK Produced by experienced business user. Stockbook keeps
full recard of up to 400 stock lines including quantity, cost and
retail prices, shows stock value, prints stock list to make stock
taking easy. Prints stock lickets. Deduct sales and show day's
takings and percentage mark-up. Find stock lines by entering
even part of the item’'s name. Easy to use. Also Breakeven —a
program to plan required turnaver for shops, and Vatman,
easily add, deductor change VAT rates. To take full advantage
of these programs a Sinclair Printer should be used.  £9.95
Erom A. Parsons, Dept MCP, 23 Coxhill Gardens, River, Dover, Kent

MAKE TAX FREE MONEY WITH

YOUR MICRO
Details:- Lambert & Co
Pwlilheli LL53 6RR Tel: (0758) 2925
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Old tricks for new Pets. ..

Lgmmﬁhn-ﬂ iz a FOUR EILOBYTE Rom for the 4000/B000 Basic 4 Pats
with all the "Toolkit® commands RENUMBER [ improved], AUTD, DUMF,
DELETE, FIND [improwved), HELF, TRACE [improved E includes STEFPI].

snd OFF - plus PRINT USING - plus four grtra disk commands
INITIALIZE, MWERGE, EXECUTE, and SEND - plus gxtra eaditing
commands SCROLL, MOVE, OuT, BEEP, and KILL - plus SET

user-definable soft hey, 190 characters - plus program scroll up
and down = plus 8032 gontrol charactars on key. ASk for Model
CD-BON for the B032 or CO-40N for the 4016/4032. £50.00 plus Wat

New tricks for old Pets. ..

DISKE-0-PBO is & FOUR EILDBYTE FAom that upgrades 200073000 Pats.
but lets you keep all your old snftwareg = lncluding Toolkit. AB
wall as REPEAT KEYS and PRINT WSING, you get all the Baslc 4

diak commands CONCAT, DOPEN, DCLOSE, RECORD, HEADER, COLLECT,

BACKUP, COPY, APPEND, OS5AVE, DLOAD, CATALOG, RENAME, SCRATCH and
OIRECTORY - plus extra disk commands INITIALIZE, MERGE, EXECUTE
and SENOD - plus extra editing commands SCROLL, MOVE, OuT, BEEF
and EILL - plus SET user definable soft-kay. a0 characters -
plus program scroll-up and scroll-down. We recommand the 4040
disk or upgraded 3040 for full bgnafit of disk commands. Ask for
Model OOP-1BN for new Pets 2001-3032, and 2001-8 with retrofit
Aoms & TEAGOP Toplkit. £50.00 plus Yat, other models available.

FRONTO-PET mard/scft reset switch for the 3oofs4000 Pats. We
don't think you'll “crash® your Pat using our software, but if
you do the Pronto-Fat will get you gput! Alse clears the Pet for
the naxt job, without Ehat nasty gff/on power surge. [9.93 =+ Vat

and no tricks missed!

“AAM Keyed Random Access Mathod. Kid your Pat it's an IBML VSAM
disk handling for 3032/4032/8032 Fets with 3040404058050 disks
means you retrieve your data FAST, by NAME - no tracks. gsactors
ar blocks to worry about. Over 2,500 users worldwide have joingd

the "Elub”! MNow you can too, at the 1981 prica, E75.00 plus Vat.

GPACEMAKER All our Rom products ars compatible with sach other,

but should you want, say, Wordpro wikth Eram, or Disk-o-pro with
Visiecalc, than SPACEMAKER will allow bath Roms to address one

Rom sockat, with just the flip of a switch, far £22.50 plua Vat.

Ve ara aole UK distributors for ail theas fine producta. If pour

cEN dealer e out of stook, they are avatlable by matl from ua,
hy sheque Ascens /Barclayeard (UK post paid) or sand for detatils.

Calco Software

Lakgaide Houss Kingaton KLl Surrey XT27QT Tal 01-&46-7256

vIC PET APPLE SOFTWARE

CRAPHWICS - dull screen super graphics package for the WIC., Adds T8
commands 1o BASIC.  Draw detailed plciures usimg 152 X 180 painisa
Hires & Multicolor graphic modes on sdme coreen] Swifch between text
and graphics screens with function keys. Save/load picluras to s | om
tape or disk. Beguires IK or BK sxpandei. With sample programss  and

weer's manual. Price $25; marual only §5.

WIC/PET VIGIL - imtessciiwve Cames Lapguage = Fragram youl own od
nlay the 3 games included. With &= poseeful cammands. Easy to
lgarn. WIC wersion has color {requires 1K orf HE expanderi. TCorplete
with user’s mamial. Price $35: manual naly 310,

VIC/PET FIPFER - fhe HUSIC MACHINE = Simplest way yel ta cOmpns e,
conduct and play music. Complete music control of nokes, FeETE,
welwme, repeaki, tempo, etc. Written in fase machine language. With
sample compasitiong and piar's manpal. Price 523 manual only %5.

WiIC HIRES MULT ICoLOR CRAFHICS UTILITIES - Add graphics ta WIC RASIC.
Requlres Ak eibra mmory. Plat points, Fines and hawes in  Tine
detrall = 104 % 152 points. With sample programs and usee's manual.
Frice %15: manual only $3.

PET TIMNY Pascal PLLFE® - structured language alternative to BASIC.
winh Editer, Compiler and Interpreter, &1l programming CORSEructs
supperted, With user's manual. Graphics or mnom-graphics weriiant .
For MNEW/4.0/80382, wographies [12K) - disk $50; casseile $55. W/
graphics(16K+}- rdisk 335 casseite 40 manual only 0.

fﬁFPLE 11 DYSASDFT Pascal - comolete Pascal developrent Sy L wil b b

Editar, Compiler, Inteipreker and Superwlzor. & neagt amming
construcis amd data ifypes!: scalais, char, array, aainter, INIEQET.
Hires, Lores and machine languwige interface. With sample piograms
and ufer®s manual. Disk §50; Disk with comm lete machine readahle

souree code $A5; manual anly $10.

PET TEINY BASIC COMFILER - Proaduces brue BA0Y code. Supparts all
floating point opefations. tubyet of the fall PET  RARIC. T ler
listimg optianal with 16K verzion {imcluded}. Wiih pher's manpal.
Far DLO/HEWS4,0/8032 and BK=. Price 572%: manual only 35,

PET MACHIME 1L AMGUIAGE CUINE - Mow jn its minth primting. Lears  the
hidden talemts of your OQld, Mew of 4.0 Bom PETFCAM, 30+ roul iAES

Funl |y datailed. Price 39 (%11 foreignls

iﬂtﬂ]!-?oauﬁlu'l\- crafred Chiness ahacus. Teach children hasics
al math or wie a&f lovely Oecoralicn. wWith free 50« page manual
euplaining use. Price $14.85 + 32,00 postage (AT fTarelignl.

[IFYFYIIIND] ABACUS SOFTWARE o
m—ﬁﬁm P. 0. Box 7211 . visA*
| | Grand Rapids. Michigan 49510 o

— B16/ 241-5510

Umlest noted, prices are for casierlie. el 53,00 per disk iackage .
foreign orders add $5.00 per pachage of X700 Tor manual only.
in US TMolilars, WISA, M0, ADCESS,

grders must he prepaid Euracaid.

= y LTS ":_:: . .,.-_.-;-'-_ v
{ (e ey )]
f‘“ lf ||||||| ,|||‘|_I| L4 :_’i:‘_"w'_ g %
i ” |
A A . % |
:::: o v ~ __._n"\‘ﬁlk |
D) i ANARTAR lb"'b = |
e ! 5 |
I 7 = ) e el
i '._:' W £ .
-_.|Ir e - —_ =71 i = =i S :

olln’t tear your hair |
Compufixisthere!
Swindon 694066

f yvour PE T is having a nervous breakdaownor
yvour APPLE hasbittenit’s last byte Then
you need us!!

We are offering fast repairs to faulty systems,
| 24 & 48 hour maintenance contracts are also
| available.

NIVIIRIE) ) |

(

ACT Sirius 1 1 a new gerseralion personal compubaern
Ciufie senphy, # has o compefilion 8 1he price

s the brat petsonal comypulers daveloped |rodn cha
ercet for baasiness ard pIrose ssiomnd

b with maore sofiaase than armdhimg
& i

The best price/ performance ratio pour v Vel SEen on a personal compater )
ACT Sirius 1 Typical Personal Compuaters P
MEMORY [ 28K — 124K 0K — G P -
DHSK CAPACITY 1.2 Mb—10 Mo 408 — 1 ML ot
PROCESSOR 16 i 5 it rd il
OPERATING gl
SYSTEMS CP/MAG & MSDOS  CP/M or Machine Specili il SR
B 1 Bl o B 5 L RAE ey - - -
LAMNGLAGES Wicreah Bl Flicrosodi BASI o o ¥ -
RS compHker T A% O ,r.llh -~ .-"".. -~ -
OO . Pasc sl ey 1S ) i .--__,.--"' .-__..-"" .-___.-""' ___.--""'
FORTRAMN e PASCAL L Al N G o
Price £2.395 L= B -l A /
£3.000 ¥ T J_,.,-*"f it
SE bE BB & A~ i - - o
G- AL Lid o St Rt ,r"'f
Mapla House ¢." .-___,.-"" ol o ___,.-'" .-__,.--"' ___.-"
Mortlake Crascan e TR /
= T 3 o - = # -~ " - /
Chiester CH3 SLE }__,.a" J_,_.f"’ - B - -
Tel OE44—21064 o A i ~
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1. FRUIT MACHINE:

2. BRICKDOWN:

3. BLOCKADE:

5. HANGMAN:

Thee alstnee are artists impressions
by and dio nod rq:rrﬂurr

6. TARKUS:
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'BEELINES M@BS4 VOL 1

The Games System in a Cassette!

Al last! A really professionally produced piece of games software that
[ will guarantee you hours of fascinating ﬂ!: ills on your VIC computer.

i The first volume of the ‘Beelines VIC &' gives you excting colour, arcade
| ri-lual'rly games thal make full use of the power and display quality oi

| the VIC.

‘ The ‘VIC &' is attractively priced so that no VIC user need be without it,

and il is available excluswvely from Beelines, Just send £9.95.

So fill in the coupon, or phone us with your credit card number, and the
WIC &' will be vours within days!

S £ S B

BEELINES (Bolton) LTD

FREEPOST (No stamp required) Bolton BL3 6Y7
Ansaphone (0204) 385299

Reg. office: 124 Newport 51, Bolion BLY 6AB. Dealer enquiries welcome.

/f e

Please send me:
Lty Item Price
H i ¥
Beelines ‘VIC &' Vol. 1 at £9,95
enclose chegquef/P.CL |:|
DR Please debit my;
il T
ACCE5S 5224 l a [___J____:
a
Barclaycard 4929
Expiry Date
N ame "P
Address e
Code
Tel. Iday
Official orders weloome - S
we il shapr b0 approved acoount holders on receipt of fiem oo :

Lielivery e walhin manlana LUK
Access and Barclavoard weslo ome, - T
Teleprhone anssening machine far 24h0'7 day l,f’f’ "‘x%_
LTe il L ard arcders 0204 385299 ey |§IJC RAIZ
Friocpost: Beelines, FREEPOST, VIS B bt
Bolton BL3 6Y .2 R, "\E‘_?;.ﬁ.::éﬁf _I
= —— @ ———— A——  A—— A— @S IS [ —-_ 5 ———
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.against Tandy not to innundate Mr Sangster with erroneous

INSIDE TRADER

| see that Commodore's UK Commandant, butch, Range-
Rover driving Big Bob Gleadow, is making steady progress
with his fiendish plan to gain control of the rest of the
organisation. The'company's international arm (C.E.L.) has
just been removed, kicking and screaming from its
luxurious Swiss headquarters to Leigh Road, Slough.
Commodore UK recently vacated said offices on the
grounds that they were unfit for human habitation.

Apple high command have emerged from their bunker after
an extraordinary three day autopsy on the Apple lil. The
inquest verdict was premature introduction’. The new
Apple IV, code-named LISA will therefore be introduced
S-L-O-W-L-Y. This may be just as well as the Chief Engineer
orn the LISA project has defected to an outfit called Grid.

| predict an entertainingly acrimonious barney between
Personal Software Inc., now pompously renamed VisiCorp,
and their UK distributors, ACT Microsoft. Both companies
are secretly plotting to get out of the contract; VisiCorp so it
can take over the juicy European market itself: ACT to
concentrate on more profitable IBM/Sirius and CP/M
software. My friends in the legal profession are looking
forward to some profitable litigation.

Floppy disk manufacturers should be quaking in their boots
as word gets out of Bart Khan and his amazing cube. Mr
Khan, who is chairman of a company called MicroXeno,
says the six-inch cube will store at least 9.9 gigabytes
(that's 9,900 miflion bytes) of data. For sorme reason no-one
seems prepared to lend Mr Khan the money to manufacture
the ineffable cube. MicroXeno recently advertised itself as
‘rapidly becoming the world’s largest network of
consultants...in computer technology. " The company had
five employees at the time.

Latest manufacturer to receive the sincerest form of flattery
Is Apple: some Taiwanese rotter is busy churning out
counterfeit Apple lls by the dozen. The only immediate way
of telling the Chinese copy from the real McWozniak is to
look for the ‘Made in USA tag'. If it ain't there you've got
yourself a Chang Kai Chek special.

Colonel’ Bruce Page's economic theories were a legend
even at the New Statesman, whence he recently departed
the Editorship, not entirely of his own volition. Now the k
Colonel is tinkering with a computer mode! of the economy

running on his £69 Sinclair ZX81. Seeing as how the

Treasury's model of the economy keeps a multi-million

pound Univac mainframe busy, | am not optimistic about

the Colonel’s chances. a

People Who Live in Glass Houses dept: My congratulations
to Mr R. Sangster on his appointment as Tandy's Official
Complainer-in-Chief and Literary Critic Extraordinaire. First
to suffer Mr Sangster's wrath were ACT, who received a
letter threatening dire retribution if a lang list of complaints
about the Sirius 1 brochure was not immediately rectified.
The effect of this was somewhat dissipated by the non-
enclosure of the list. | earnestly entreat those with a grudge

=

excerpts from TRS-80 literature. His is address is Tandy

Corporation, Tame Way Tower, Bridge Street, Walsall WS7
TLA.

Stop Press: Latest to receive one of Mr Sangster's mournful
missives is none other than our Editor. | understand Mr
Sangster is anxious to receive the sort of chain letters that
bring all manner of disaster upon those unwise'enough to
break the chain.




one good reason why

should

choose aVIC 20 home computer.”

I. VIC is outstanding value
for money. No other colour
home computer can give so
much for under £200.

2. Total standard memory
25K made up of 20K ROM and
SKRAM.

3. Fully expandable to 273K
user RAM

4. Microsoft Basic inter-
preter as standard.

5. Accessible machine

language via plug-in
cartridges.

6. Connects direct to

monitor or standard television.

7 Full size typewriter style
keyboard.

8. Full colour and sound.

9. All colours easily
accessible.

10. 62 predefined graphic
characters direct from the
keyboard.

1. Full set of upper and
lower case characters.

12. 256 displayable characters

direct from the keyboard.
13. High resolution

graphics capability via plug-in

cartridges.

M. Programmable function
keys can be used with plug-in
cartridges.

I5. Automatic repeat on
cursor function keys.

16. User-definable input/
output port.

I7 Machine bus port for
memory expansion and ROM
software.

IS. Standard intertaces for
hardware peripherals.

19. VIC20istruly
expandable into a highly

sophisticated computer system

with a comprehensive list

of accessories (see panel below).

20. Full range of software for
home, education, business and
entertainment on disk, cassette

and cartridge.

Accessories include:

® [assette tape umit.

® Single drive 51" floppy disk unit (170 K bytes
capacity|

® A0-column dot matrix printer.

# 3K BK and 16K RAM expansion cartridees.

® Programming aid packs; machine code
monitor cartridge, programmers’ aid cartridge, high
tesolution graphics cartridge.

# Plug-in conversion box for a full 32K,
40-column x 24 lines VIC including Preseel com-
patability.

e R5232C communication cartridge.

* Memory expansion board.

« |EEEMASR interface cartridge

® Joysticks, light pens, paddles and motor
controllers.

21. Books, manuals and learn-
ing aids from Teach Yourself
Basic to the VIC programmers’
reference guide (a must for
advanced programmers.

22. FullsupportforVIC owners
— their own magazine ‘VIC
Computing’ as well as a national
network of VIC user groups.

23. National dealer network
providing full service and
support to VIC owners.

2. Expertise and experience
— Commodore are world
leaders in microcomputer and
silicon chip technology:.

25. Commodore is the leading
supplier of micro computers
in the UK to business, schools,
industry and the home.

26. VIC 20 is the best-selling
colour home computer in
the UK.

How many reasons was it
you wanted?

(= commodore

VIC 20

The besthome computer
in the world.

FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE,
675 AJAX AVENUE, SLOUGH, BERKSHIRE. TELEPHONE SLOUGH 79292,




THIS SHOULD BE THE ONLY
MEMORY BOARD YOU WILL

EVER NEED FORYOUR VIC! _—

Features of the board im:lude:

1 3K Memory hi-resolution area
2 24K Expansion area, just plug in the
2 chips to expand memory!

B v 3 Socket for VicKit or other roms
..,.“w.,..,, b 4 Memory port reproduced
';Wrr;ilﬂ s . S High quality gold plated edge. plated  *Expandable board fully socketed

Il «f thro’ hole, glass fibre board with 3K RAM fitted.

6 Switch to isolate 3K memnry area NO NEED FOR A
= | . (Board shown with covers removed) MOTHERBOARD OR
h——— BUY THE BOARD WITH THE MEMORY YOU NEED Now!: EXPANSION CHASSIS

T EXPAND IT LATER! ADD VICKIT OR VICKITII
I NOTHING REDUNDANT! NOTHING WASTED

49~

+VAT

e 1

VIC-

offers HELP to Light Pen

rogram rs
HESEREIIne Low cost This high quality light pen works in
both normal and Hi-Res modes on the
it al ff ALITC: DELETE 3k Mem ory Vic allowing simple interaction with the
It also offers : : Lawest Cogt! Vic without keyboard entry. Easy to
DML TIND, RELR OFF Compact Size: MPLTTUAY | pooem andeacylovee o Hen.
RENUMBER, STEP, TRACE Gives 8k userRam | Tooching Game 0o
Example:- ket 1o i Al i Feature: Touch sensitive “Enter
ple: be programmed! contacts to eliminate accidental entry.

Complete user instructions
included!

£25.00

RUN

?DIVISION BY ZERO ERROR IN 500
READY.

HELP
500 J = SQR(A*BI@E)

READY

GRAPHICS
LIMNE-
HELP How many times have you wanted to

scream “HELP!" when your VIC couldn’t interpret : ¥ ERRu

your program and all twould say was TSYNTAX Y, L PUT

ERROR"’ Fret nolonger: Now justtype in HELP > VY L

The hine on which the error occurs will be shown At last, Hi-resolution

dand the erroneous portion of the line will be Graphics Made Easy

ndicated.n reverse video on the screen. Truly @ TR T RIRE KSR SO rer ey, _. |

great help in any learnin g or school situation VICKIT. VICKIT n has "JICh.ITl::r'u'II._.ILI‘T:[pIugs into ROM Switchboard

or Stack Memory Expansion Board

SPECIAL INTRODUCTORY PRICE Only £64.00

Fully socketed board (with cover) plus £1.50 p&p or £5.00 Securicor
plus 3K hi-res area memory plus VICKIT (Prices and p&p subject to VAT)

PRICES:- s c
cao.00 5 tack Computer
BOARD with BK £69.00 PECIAL =
BOARD with 8K plus 3k £85.00 Add £15 plus VAT for VICKIT ser\ﬂces Limited
BOARD with 16K £99.00 - If ordered with any memory 29()-: 3 | |
BOARD with 16K plus 3K~ £115.00 (Usually £25 plus VAT if o ‘5QETE]C‘;EEGFI'WE;E%E??;;'E'EE: 3 el
ﬂD.-':".HD with 24K £129.00 supplied separately) Telex: 627026 (STACK G)
BOARD with 24K plus 3K  £145.00
Flease add £1.50 pp or £5.00 Secunicor plus VAT
- - Pricas ‘:I-I:..Tll:g? '-.-'.-1.; % i

o Flease make cheques payable o Stack Compuier Sernces Li
Additional Memory
8K (4 chips) £39.00 3K (2 chips) L2000 - o

S EN D

ASK YOUR LOCAL COMMODORE VIC DEALER FOR DETAILS OF STACKS VIC PERIPHERALS




