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Cromemco System One

MicroCentre introduce Cromemco’s new System One computer,
available with an integral 5 megabyte Winchester hard disk, at a
new low price.

The System One supports the full range of Cromemco interface cards,
including high resolution colour graphics, and software packages.

The choice of operating systems includes CDOS, CP/M and
CROMIX—Cromemco’s answer to Unix.

Call MicroCentre for [4 Cromemco
MicroCentre Ltd

Britain’s independent 30 -Dundas Street
commaeosmen) PSPPI  Tel: 031956 7354
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“Thebest value for moneyonthe
small business systems market”

- Computer? Magazine

S —

SUPERBRAIN

A smart, fully self-contained
desk-top unit— that’sthe
SUPERBRAIN microcomputer.
It will operate asacomplete
business system,as a word
processor (allied toahigh
quality printer)andasan
intelligent terminal.

® 320K,680K and 1.5 MBdiscdrives
® Wide range of standard packages
® Fullgraphicsfacility

® Nationwide dealer network

@® Hard Discs available
too — integral or separate

SUPEQBR/\IN isideal for both first time buyers needing ageneral purpose machine, and for
userswishingto upgrade froma personal microcomputer system. Its CP/M operating system will handle the most sophisticated
programs. Twin Z80 microprocessorsand an R$232 communications port makeit easy to extend the systemin the future.

TheIcarus dealernetwork

LONDON

BUSINESS INFORMATION
SYSTEMS, 602 Triumph Housz, 189
Regent Street, LONDON W1.

Tel: 01 437 1069

COMPUTECH SYSTEMSLTD, 168
Finchiey Road, LONDON.

Tel: 01 794 0202

DATA PROFILE, Lawrence Road,
Green Lane, HOUNSLOW, Middx.
Tel: 01 572 6381

EASIBEE COMPUTING LTD,
133/135 High Street North, East Ham,
LONDON E6 IHZ. Tel: 01 471 4884
J & F GROVER LTD, 10 Barley Mow
Passage, LONDON W4 4PH.

Tel: 01 944 6477

LONDON COMPUTER CENTRE,
43 Grafton Way, LONDON W1.

Tel: 01 388 5721

STAG TERMINALS L TD, 30 Church
Road, TEDDINGTON, Middlesex.
Tel: 01 943 0777

SISCO LTD, 2 Moorfields, LONDON
EC2Y 9AA. Tel: 01 920 0315
TERMACRE LTD, 126 Woodwarde
Road, LONDON SE22 8TU.

Tel: 01 693 3037

HOME COUNTIES

CONQUEST COMPUTER SALES,
92 London Road, BENFLEET, Essex.
Tel: 03745 59861

CULLOVILLE LTD, Thornfield,
Woodhill Road, SANDON,
Chelmsford, Essex. Tel: 024 541 3919
DATA WARE, 48 Eaton Drive,
KINGSTON, Surrey. Tel: 01 546 2984
ELSTREE COMPUTING LTD, 12
Eistree Way, BOREHAMWOOD,
Herts. Tel: 01 207 2000

BFITTON, 97 Melbourne Road,
ROYSTON, Herts. Tel: 0763 41949
FOREST ROW COMPUTERS, 53
Freshfield Bank, FOREST ROW, East
Sussex. Tel: 034 282 4397

KENT BUSINESS SYSTEMS, 85
High Street, RAMSGATE, Kent.

Tel: 0843 67816

MASS MICROS, Wellson House,
Brownfields, WELWYN GARDEN
CITY, Herts. Tel: 96 31736
MICROCOMPUTER
CONSULTANCY, Lyngen, Oldhill
Road, Studham, DUNSTABLE, Beds.
Tel: 01 351 2488

PROTOCOL COMPUTER
PRODUCTS, 49 Beckenham Lane,
Shortlands, BROMLEY, Kent.
RANMOR COMPUTING LTD,
Nelson House, 2 Nelson Mews,
SOUTHEND-ON-SEA, Essex.

Tel: 0702 339262

ROGIS SYSTEMS LTD, Keepers
Lodge, Frittenden, NR CRANBROOK,
Kent. Tel: 058 080 310

SAPPHIRE SYSTEMS, 19-27 Kents
Hill Road, BENFLEET, Essex.

Tet: 03745 59756

THAMES VALLEY COMPUTERS,
10 Mapte Close, MAIDENHEAD,
Berks. Tel: 0628 23532

WORD PERFECT, Old Town Hall,
Box 148, READING, Berks.

Tel: 0734 589068

SOUTH & SOUTH WEST

COMMONSENSE COMPUTING,
PO Box 7, BIDEFORD, Devon.

Tel: 02372 4795

DAYTA, Kingsbury Square, Wilton,
SALISBURY, Wilts. Tel: 0722 74 3898
EMTEK COMPUTERS LTD, 40
South Furzeham Road, BRIXHAM
Devon. Tel: 080 45 3566

HUGH SIMMONS LTD, Braidley
House, St. Pauls Lane,
BOURNEMOUTH. Tel: 0202 20713
NICOMTECH LTD, The Old Mill,
Anthony Passage, SALTASH,
Cornwall. Tel: 07555 2719

OMEGA ELECTRIC LTD, Flaxley
Mill, Flaxley Road, MITCHELDEAN,
Glos. Tel: 045 276 532

MIDLANDS & WALES

BASIC BUSINESS SYSTEMS LTD,
61 Loughborough Road, WEST
BRIDGEFORD, Nottingham.

Tel: 0602 819713

BORDER COMPUTING LTD, Dog
Kennel Lane, BUCKNELL,
Shropshire. Tel: 054 74 368
CAMBRIDGE MICRO
COMPUTERS, Cambridge Science
Park, Milton Road, CAMBRIDGE.
Tel: 0223 314666

DUPLEX COMMUNICATIONS,

2 Leire Lane, Dunton Bassett,
LUTTERWORTH, Leicestershire.
Tel: 0455 209131

DRAGON SYSTEMS LTD, 37 Walter
Road, SWANSEA, W Glam.

Tel: 0792 474498

FAST COMPUTING LTD, 52 High
Street, HENLEY-IN-ARDEN, West
Midlands. Tel: 01 438 2813
JAEMMA LTD, Unit 24, Lee Bank
House, Holloway Head,
BIRMINGHAM. Tel: 021 643 1609
LAWMAR BUSINESS SYSTEMS,
1 Paterson Drive, Woodhouse Eaves,
LOUGHBOROUGH,

Leics. Tel: 0509 890900

MICROAGE LTD, 53 Acton Road,
LONG EATON, Nottinghamshire.
Tel: 06076 63264

MICROCARE COMPUTING LTD,
18 Hawarden Road, NEWPORT,
Gwent. Tel: 0633 278040

NORTH

AP LTD, Maple House, Mortlake
Crescent, CHESTER CH3 SUR.
Tel: 0244 46024

JENNINGS COMPUTER
SERVICES, 55/57 Fagley Road,
BRADFORD, West Yorkshire.

Tel: 0274 637867 )
MICROSERVE (HUMBERSIDE)
LTD, 39 Oswald Road, Scunthorpe,
SOUTH HUMBERSIDE DN I5 7PM.
Tel: 0469 72346

For further details, or if youwant

W RUS

Computer Systems Ltd.

to become adealeryourself, contact:

NASTAR COMPUTER SERVICES
LTD, Ashton Lodge, Abercrombie
Street, CHESTERFIEL D S41.

Tel: 0246 207048

SDM COMPUTER SERVICES,
Broadway, BEBINGTON, Merseyside
L.63 5ND. Tel: 051 608 9365
SHEFFIEL.D COMPUTER
CENTRE, 227 London Road,
SHEFFIELD S2 4NF. Tel: 0742 53519
SORTFIELD LTD, E Floor, Milburn
House, Dean Street, NEWCASTLE- .
UPON-TYNE. Tel: 0632 329593
SPOT COMPUTER SYSTEMS LTD,
New Street, Kelham Street Indus.
Estate, DONCASTER. Tel: 0302 25159
STUKELY COMPUTER SERVICES,
Barnhill, STAMFORD, Lincs.

Tel: 0780 4947

SCOTLAND &
NORTHERN IRELAND

ESCO COMPUTING LTD, 154
Cannon-gate, EDINBURGH.

Tel: 031 557 3937

ESCO COMPUTING LTD, 40a
Govwer Street, GLASGOW.

Tel: 041 427 5497

EFFICIENT BUSINESS SYSTEMS,
9 Clarence Street, BELFAST, Northern
Ireland. Tel: 0232 647 538
TURNKEY COMPUTER
TECHNOLOGY LTD, 23 Calderglen
Road, St. Leonards, EAST KILBRIDE.
Tel: 03552 39466

OVERSEAS

GICC, PO Box 519, Manama, Bahrain.
M G ENTERPRISES, 32 Rue Victor
Hugo, 92800 PUTEAUX, France.
Tel-0103315060655

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

@ Circle No. 102
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ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS:
CASH/CHEQUE/P.0.S. {OR ACCESS} WITH ORDER. GOVERNMENT AND EDUCA.
WATFORD E LECTRO N ICS TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
9 INQUIRIES WELCOME. (P&P add 50p on all cash orders). Unless sta](%d]?’:Eerglse
. ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TOTAL
33/35, CARDIFF ROAD: WATFORD, HERTS, ENGLAND VAT COST INCLUDING -P&P. SHOP HOURS: -9.00am-6.00pm MONDAY TO
Tel Watford (0923) 40588. Telex: 8956095 SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE.

S Y e 2 = SPECIAL OFFER
ROS 29130 a2 - 2114L-200 80p 75p
SFi ¢ -

21122 Tusz7109 b 584 2532 350p 330p
2114l 3000 of [Lrvisse 15 2716 215p 199p
LT e P |en @ b e

280CPU25 4116-200n 75p

ZE0AEEDaM 4816-100nS 225p

390p

WATFORD'S BOOKSHOP CORNER 1159‘

6502 Applications Book 1020 FLOPPY DISC DRlVES 32(5)p

6502 Assembly Lang. Programming 1250 p

6502 Assembly Lang. Subroutine 1200 =
6502 Software Design 950 N We stock thou-
Programming & Interfacing 6502 1240 | @ TEAC FD-50A Single Uncased 40 sands more
Programming the 6502 1120 track S/sided £13 ftems. It pays to
6809 Assembly Lang. Programming 1350 L SVY'
68K Assembly Lang. Programming 1290 | @ TEAC FD-50A Single Cased 40 track visit us. We ‘are
68K Microprocessor Handbook 790 Sisided £180 Just phone your Situated behind
8080/280 Assembly Lang. Technigs 850 order through, the Watford Foot-
8060 Primer 850 | @ TEAC FD-50A TWIN Cased 40 (rack we do the rest ball Ground.

Acorn Atom — Getting Acquainted 800 S/sided £335 -

Apple Basic: Data File Program 990 3
Apple Il User's Guide @ TEAC FO#50A Single Cased 80 track % = EPSON
Apple Machine Language S/sided £238 \ MX Series

Beneath Apple DOS {Version 3.3)
Your Atari Computer 400/800 @ SIEMENS FDD 100-5 Cased, Head ' PRINTERS
lllustrating Basic Motors, track zero, micro switch Our MX Printer
S'asm Computer Games m%(or conltr?l PCB wnr|| read write prices include
ore Basic Computer Games and control electronics plus
A Bit of Basic cable £215 FREE 5°°fSF’,‘ee‘5
Basic Concepts (2nd Ed.} ot Faper
gasic I;rograms for Sci/gg% i @ Apple Il interface Card £40 MX80T 10" Tractor Feed, 9x9
asic Programming on icro . ix,
Practical Programms/BBC & Atom ® 2 Drives Cables £15 ?Pas"'gi-dei?eg?i:)unna"ln Ci?l?f:ni?:g
M7 [T (G i Interface, Baud rate 110-9600
e e N L
ser's Guidfe . e
CPM Handbook with MP/M LUl @ &VIATFORD’S MXB80FT/3 Has Friction & Trac-
sborne ser guidfe 1200 timate tor feed, Hi-resolution
Using CP/M: Self teaching Guide 900 9 g 4 .
imeriscmrs100 ece 58 mcs. 1130 | IVIQINL - Monitor 1C. R R AR
Intro to Pascal 2nd edition 1040 | A 4K Monitor Chip specially designed to ltalics &p il r_“n-?] § .'Pt 0
Pascal from Basic 790 | produce the best from your Superboard unde ng facility
Pet & IEEE — 488 Bus 1250 | Series | & Il, Enhanced Superboard & UK plus all the MX80T facility. £335
Pet/CBM Personal Computer Guide 1150 | 101. As reviewed by Or. A.A. Berk in MX100: 15} plus all the fea-

Programming the Pet/CBM 1590 Practical Electronics, J 1981,
VIC Revealed 1000 | Fractical € i S  tures of MX80FT/3 £489

Learn Computer Prog. with VIC 195

$100 & other Micro Buses — 2e 790 = ACCESSORlES

Programming the Z80-3e 1250
780 Assem, Lang. Programming 1250 SEIKOSHA GP100A TEX EPROM ERASER. Erases up to 32

ICs in 15-30 min. £33
280 A: Lang. P /St 7! I
Sl imen, 2no: PrigraniySwudanct S TEX EPROM ERASER with incor-
2X81 Basic Book 600 porated Safety Switch £39
Not only 30 progm. /2%81 1K 700 Price Electronic Timer Solid state. Con-
Mastering Machine Code ZX81 750 | - Iu:ies nects directly to above Erasers.
Explorer’s Guide to ZX81 550 © Protects your expensive Chips from
Byteing Deeper Into yr ZX81 640 FREE Ki Ourti for itseif
Peek Poke Byte & RAM (ZX81 1K) 500 500 Sheets overcooxigorntimeripaysiiofitse
Sinclair 2X81 Prog./Real Applic. 790 N . in no time. . £15
: Unihammer Printer, Tex Eprom Eraser including the Elec-
gives normal and double tronic timer. £44
ZX81 16K RAM PACK .
Watford's 16K RAM pack for 2X81, Fully _ width characters as well as dot Spare UV lamp bulbs £9
bullt and tested, Plugs stralght on to your | €solution graphics 10" Tractor feed. 5V/5A PSU Ready built and tested £25
9602 324 7X81 Parallel interface standard. £185 + p&p s A "
AM26LS31C . - ¢ Muitirail psu kit including Case. Out-
AM26LS32A Only £16.99 | SEIKOSHA GP100VC—Connects directly put: +5V/5A; +12V, +25V, -5V,
:ngli(r:ezé)' No expensive interface g.la;g “12V@IA. Only £35 {p&p 95p)
BBC MICRO UPGRADE KITS Attractive Beige/Brown ABS CASE for

lgj?agdr: ?ierguarng 3§v2/' \i/co:.?rs\:zvlif“%s?s". Up : L i Superboard/UK101 or Home Brew £26

® 16K Memory (8 X 4816AP-100nS) BB C1 SOFTY C12 Cassettes in Library Cases  40p

£18.00 8" Fan fold paper {500 sheets) (no

: Printer User |/0 Port BBC2 g .20 " VAT) £6

SK10 with 36" Cable e e o e

@ Complete Printer Cable 36™ £::g Og o - Price Includes $AT)a oldipage shee =) (25
@ SK9 with 36" cable - .

@ Disc Interface Kit BBC3 £41.00 EEEESs2 Tejgringaal o yam 250p

@ Analague /0 Kit BEC4 £6.75 | A5 reviewed in PE September 1981, The odutator, 25cp

: g:;?rts'/ignKiB‘uBsBK[i:lsBBCS £2.50 complete microprocessor development UHF Modulator 8MH2 450p

Stack Pack the unique stackable twin
i 35" £3. system fo_r Engingers & Beginners. New .
: g;:; mg: ggg}: 36" I powerful instruction. Accepts any 24 pin drawer racking system for Computer
@ Complete range of Connectors & | SV single rail EPROM. Supplied fully Cassettes. 5 Drawers (10 sections) in-
Cables available. Send SAE for fist. built, tested & enclosed in a black ABS cluding labels. £2
MC3447P (P&P add 50p minimum, extra on bulky | case. Price incl. encapsulated plug-in @ Stack Pack Unitincl. 10 C12 Cassettes
MK3886-2M items). Ppower supply. £169 (p&p 150p) 550p
— - —
IDC CONNECTORS RIBBON CABLE TORS
CRVSIELS i Unshrouded Ways c(;-e Colour| VIDEO MONITORS B SECUNNED
(Speed  PCB Plug “PCB Plugs 7 6y TWO ROWS
32768KH 100 | 7.68MHz Block  waith latch | Female 9 Price per Foot @9 s TN Gl 2x10way
§ 80MHz er st s Anal Header S eosiean. SLoil, R 2x15way —
808333 yp ir ngle Socket 3 Angle width, Light weight, sttractively 2318 180
8867237 Ping pins 32p cased and fully guaranteed  £69 + x18way P
2x5 way 90p p&p 2x22way 199p
2x8 way @ 12" Green Screen Monitor excel- 2x23way 210p

2732-450n
2764

242

4027
4116-150
4116-200

4118-250
4164-200

4334-3
{CMOS 2114)
4816A-100nS
4864-3 64K
5101
6116-150ns
6116L-120nS

6530 RRIOT
6532 RIOT

6545 CRTC
6551 ACIA

»
-
Y
=3

P vt T TE vl L P rE P PP vt ot e v et vl vl 2w o p o ol ol o sl o wd ol e ol ot el sl S vl vt o sl et ol
o

0000 O 00 o

20 way 14 lent resolution, attractive casing, 2x25way 225p

2x17 way 2x30way

2x20 way Fully Apple compatible PACT con- 2x36way
"JUMPER LEADS: Ribbon Cable ol < SCL==Te AL

g £ 5 EURQ CONNECTORS
Single Ended Lead, 24" Long 24pin 88p 130p ..
Longth Yapin  16pin  24pin Low Wire| 40pin  195p  218p DICORRERIORS M inlanice

Strt. Angle  Strt, Angl
Dsm-ble Ended Leads 8pin 8p 25p | AMPHENOL PLUGS pi,l;‘s ',;?,,';' Pins ;?ni Soider ngsv ‘:?0:“ & way £ wpay
i 198p N5p 16pin 34 way Centronics 3iwa 170 = 175 Pins  120p 130 295
. . y P P P p 3
24 210p 345p 18pin Parallet 550p | 41612 A+B Female
9 - 1612 A+C
ID Header Socket Jumper Leads 22pin 2)F DIL SOCKETS 1 Angle 165p 215p
R SOS B 20 : 2apin . Zaway 575p | 2x32way 290p 310p 210p 300p | Pins 150p 180p
2ends 290p 370y 480p 525p | 40pin 99p | 40way 976p | 3x32wey EolPRI00N2500 200 IDC 25way plg. 385p; Skr.450p.
@ Circle No. 103

2x13 way . guaranteed £85 + p&p 2x2yway 210p

2x25 way 235p DIL PLUGS (Headers} | troller card. Apple interface. 2x40way

- 38p
Assembly DIL PLug (Headers) DIL SOCKETS 16pin 42p 100p
2470 1d5p 165p  240p Prof Wrap Formaley el Male

185p 300p 14pin 10p 24way IEEE '575p | DINQ1617 Angle 160p 210p
36 230p  250p _ 375p 20pin 2x32way 280p 305p 200p 295p | soiger 110p 160p
Y L 28pin 2Bway asop | 216124 BC Covers-100p  95p 110p
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Better trade with Cumana and
get the choice of a whole range
of Top Quality Disk Drives

osiei ri“i-“’-“" iioniinatei

A BIG PLUS!
includes
SWITCH UNIT for
80 or 35

track use

For business
systems the 8035.
This Unit has the
capacity of

4%z Apple drives
and can also read
alt 35 track Apple
Software.

A low cost Apple
compatible disk
drive — quiet and
reliable operation.

We offer a wide range of high quality disk drives for Apple, TRS-80 and many other popular
computers including the BBC Micro (Model B), NASCOM, Genie and Superbrain, Our
continued high reputation depends on supplying professional users with top quality trouble-
free products, completely dependable and quiet in operation. And, Cumana make you a
promise that when there are better products we will be supplying them; and at prices to keep

our Dealers ordering!
DEALER

and OEM
ENQUIRIES
WELCOMED

Cased 40 track and
80 track dual drives with
internal power supply
4 units.
4448 4444,

Cased 40 track and

80 track single drives with
internal power supply
unit.

TRE)ATA integrated business package now available m R
on Cumana 40 and 80 Track Model Il Drives. 4
Contact TRIDATA: Tel, 021 622 6085. TR oMo /0T rack

cu M A N A LT D 35 Walnut Tree Close, Guildford, Surrey GU1 4UN.
, Telephone: (0483) 503121 Telex: 858306 P Ao e e
Trade Mark of Apple Inc:
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The bestvalueintownis at
SILICON VALLEY

01-8027186

278 6783 800 8185

Almost all makes of popular business micros available available plus a wide range of software,
printers, disc drives & accessories at keenest prices.

Some of our special offers:
The IBM Personal Computer

. CESESSESSSSS= N The IBM name means quality and reliability and
E = their new personal computer fully justifies the
name. Features include *40K ROM, *64K RAM
{expandable to 1Mb. *Intel 8088 processor at
4.77Mhz *80 or 40 character display *full screen
editor *BASIC, Pascal, COBOL *Visicalc, Wordstar,
Easywriter. Add these to the latest in 16-bit
technology and you have the best micro around. Y >
From £2,950 (or lease at £15.50 per week). 3 :

Freen T00worth of or— ’
'qpple
The Applell

£
We're giving ay,
Wordstar, y2"chased, Ing, ding "
plus g Vailmerge onq a9
Visicalg g O these
1631 256K | ggpey P 2cka
Viitie, Tr endplot or §,pe,.
TCa
One of the most widely installed and best supported
machines in the world. A powerful low cost
solution to so many applications.
The vast range of supporting
software and hardware
add-ons ensure a system
that meets your
requirements.
Only £658 (or lease at
£3.67 per week)

fe.

Wordstar
software pack
including Mailmerge
absolutely free with
every system.

Just in from America! All the fatest IBM software now available.
GAMES

DEAD LINE« LOST COLONY » TEMPLE OF ASAKI* GALAXY «
MIDWAY CAMPAIGN « VOYAGER* ZORK 10R 2

Osbornel

1BM BUSINESS SOFTWARE
. STOCKS AND BONDS « WRITE ONe EASY SPELLER»
The Osborne is the only truly portable personal EASY FILER+EASY WRITER 2« SUPER CALC» SUPER WRITERs
computer available. included as standard are five TIM DATA BASE « MAD MAGIC « VERSA COMPUTING HARD
software packages with a retail value of over £800 COPY GRAPHICS « VERSA COMPUTING WRITER TABLET «

WORDSTAR PREMIUM PACK » VISICALC 64K + VISICALC 256K «
— CP/M, Wordstar, Supercalc, M BASIC and C BASIC. | 5/ £ . visipEx « VISITREND/PLOT+ DESKTOP PLAN

From £1,250 (or lease at £6.73 per week).

SRMNEE
A
M

At low, low prices. Ring for listing and prices.

{open: Mon- Fri 10-6pm) Barclaycard and Access.

VIA[L|L|E
C|OM|P|U|T
C|E[N|T|R
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The Silicon Valley Computer Centre
Group 18 Ltd 115 Craven Park Road LONDON N15
Telephone: 01-802 7186 278 6783 8008185

@ Circle No. 104
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TELEVIDEO SYSTEMS

TeleVideo's TS 802 and TS 802H microcomputers sre low-cost,
pawertul singi 9 systems. ideo has
combined its top of the line CRT display with an advanced design
single board computer (Z80, 64K RAM) with 5" floppy disks and
Winchester hard disk all in one attractive table top enclosure. A
detached typewriter-style keyboard is also included. The TS 802

computer features two 5i-inch floppy disks for 1 Mbyte of on-line &
storage, and the TS 802H includes one 5§-inch Winchester disk drive
far 10 Mbytes of data storage, snd @ single 500 Kbyte minifloppy disk
unit.
Both the TS 802 and 802H use the Industry standard CPM 2.2

operating system. This lets the user fuifill a wide variety of informa-
tion and word processing needs using a multitude of commonly /
gvailable application programs.

TS 802 & 802H Features:

ZB0A 4 MHz processor with direct memory access

64 Kbytes of RAM main memory

4 Kbytes of EPROM for system diagnostics and boot loading

Dual floppy disk controller {TS 802), and hard disk controller pius floppy disk
controller (TS 802H)

Dual minifloppy disks: 1 Mbyte capacity (TS 802)

Single minifloppy disk {.5 Mbyte capacity), plus 10 Mbyte Winchester 5,-inch
hard disk (TS 802H}

Green phosphor CRT {25 rows by 80 columns)

Typewriter-style detached keyboard

Full-screen attributes, editing, smooth scroll, 25th status line, 11 function
keys, numeric key pad

2 RS-232C serial ports. These are jumper selectable for any combination of
modems or printers

CP/M 2.2 operating system

Attractive tabletop enclosure, fuliy integrated with CRT, CPU, RAM and disk
drives

® 1 RS-422 high-speed port

G. W. COMPUTERS LTD.

MULTI-USER HARD DISKS

R——

oo o

Functional characteristics

The CompuStar 10 megabyte Disk Storage System (DSS) consists of read/write
and control electronics, read/write heads, a track positioning mechanism, a
spindle drive mechanism, dual disks, an air filtration system, and our exclusive
255 user controller — all packaged in a compact desktop enclosure. Although
designed primarily to accommodate multiple CompuStar Video Processing Units
{described at left), the unit can easily be connected to a single SuperBrain Video
Computer System to facilitate additional disk storage. When used with Compu-
Star VDUs, however, the integral Z80 based controls will permit up to 255 users to
‘share’ the resources of the disk with minimal CPU response degradation.
Read/Write Heads and Disks .

The recording media consists of a lubricated thin magnetic oxide coating on a
200mm diameter aluminium substrate. This coating for mulation, together with
the low load force low mass Winchester type flying heads, permits reliable
contact start/stop operation. Data on each disk surface is read by one read/write
head, each of which accesses 256 tracks.

G. W. COMPUTERS LTD. 01-636 8210, 01-631 4818, TELEX 892031 TWCG
* %% THE NEW DBMS Il (DATABASE) * % *

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

Accounting Calc-type predictions Print reports Time recording Employees records Letter writing Mathematics
Stock control  Bureaux services Budgetting Hospital indexing Sort files Filing Tabulate values
Simulations Answer WHAT-IF'S Address mailing General Analysis Cashflow Profit analysis  Edit records

Within hours perform all the above in French or German. The list is as endless as that which meets the requirements of your own imagination.
WITHIN THE APPROPRIATE FRAMES OF REFERENCE you could ask questions like the following:

Find someone whose name contains a W or X of Y or Z, who Is either in London or Birmingham, and available for work at a salary of less than
10,000.00; and is under 40 years of age, not married, of credit worthiness grade 1, with a car, prepared to travel, and who likes horses, does not
mind the hours he works, is congenial and has good references. When you find such persons produce a printed list of them showing their
names, telephone numbers and what their salaries are as well as their salary if increased by 10% and show their availability for work. At the end
of the list enumerate the total of such persons.

Find all stock items that are codes MICRO-COMPUTERS that are either in warehouse 1 or warehouse 2, where the quantity on hand is more than
50 units, the cost is less than 1000.00, the selling price higher than 2000.00; that are not in cartons, bought from supplier 52, allocated more than
20, rated for tax at .156% and weigh less than 50Ibs. When you find such categories then print a report showing the description, cost price,
quantity on hand, lead time for refills, what the selling price SHOULD BE IF RAISED BY 12.3% as well as the profit in either per-cent or round
figures of that projected selling price.

Find all patients who suffered from cold, that are either girls or women younger than 23 years old, and who live in London at a socio-economic
grade higher than 3; do not smoke; have more than 3 children, are currently at work and where treatment failed to effect a cure in under 6 days.
When you find such persons then print a list showing their age, marital status, income, and frequency of illness in the past 2 years.
Currently you can ask 11 TYPES of questions 20 TIMES for a single selection criterion, and then you can compute 14 MATHEMATICAL
RELATIONSHIPS between the questions for the individual AS WELL AS for the total number of matches. In all some 60 bits of information
relating to one record or a group or records on simply one permutation of the selection criterion, with a cross referencing facility as well.
Every word in the system, as well as the file architectures, print masks, and field attributes, is capable of alteration by you WITHOUT
programming expertise (but with some thought).

ALL IN ONE PROGRAM FROM G. W. COMPUTERS. THE DBMS II!.

24 HOUR ANSWERPHONE/LEAVE ADDRESS FOR STANDARD INFORMATION DATA PACK

THE G.W. BEST SYSTEM DEAL IN THE U.K.
*%%xALL YOU NEED FROM A COMPUTER* % %

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

01-CPM HANDBOOK 10.00 CHOOSE ANY COMPUTER TERMINAL
02-50 BASIC EXERCISES (BOOK) 10.00 CHOOSE ANY PRINTER OVER 1000 PDNS
03-BOX PAPER (2000 sheets) 20.00

04-DBMS 3 (DATABASE) 575.00 ADD 10% FOR 12 MONTH WARRANTY
05-MAGIC WAND (W'PROCESSOR} 190.00 ADD 175.00 FOR CABLES, DELIVERY
06-MBASIC-80 (LANGUAGE) 150.00 AND INSTALLATION

07-MAGIC CALC (MODELLING} 175.00 ADD 150.00 FOR BLANK DISKETTES
08-DIAGNOSTICS 125.00

09-MSORT & DSORT 75.00 THEN YOU GET THE LEFT-HAND LIST
10-RECOVER + AUTOLOAD 25.00

11-INSTANT BASIC (BOOK) 10.00 ko kkk FREE w o o o &

12-DISKFULL OF GAMES 50.00

13-3 LIBRARY CASES 15.00 TRAINING OPTIONALLY EXTRA 100.00
(NOT INC VAT) 1430.00

CALL ONLY BY PRIOR APPOINTMENT AT 55 BEDFORD COURT MANSIONS, BEDFORD AVENUE

LONDON W.C.1
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SuperBrain users get exceptional performance for just a fraction of what they'd
expect to pay. Standard SuperBrain features include: two double density mini-
floppies with 350kbytes of disk storage, 32k of RAM memory (expandable to 64k)
. to handle even the most sophisticated programs, a CP/M® Disk Operating
System with a high powered text editor, assembler, debugger and a disk
formator. And, with SuperBrain's S-100 bus adaptor, you can add all the
programming power you will ever need . . . almost any type of S-100 compatible
bus accessory. i

SuperBrain’s CP/M operating system boasts an overwhelming amount of avail-
able software in BASIC, FORTRAN, COBOL, and APL. Whatever your application
... General Ledger, Accounts Receivable, Payroll, Inventory of Word Processing,
SuperBrain is tops In its class. And the SuperBrain QD boasts the same powerful
performance but also features a double-sided drive system to render more than
700k bytes of disk storage and a full 64k of RAM. All standard!

Whatever model you choose, you'll appreciate the careful attention given to
every engineering detail. A full ASCIl keyboard with numeric pad and user-
programmable function keys A non-glare, specially focused 12-inch CRT for
sharp images everywhere on the screen. Twin Z-80 microprocessors to ensure
efficient data transfer to auxiliary peripheral devices. Dual universal RS-232
communications ports for serial data transmission. And, a single board design to

-
Integrated Desk Top Computer with 12 inch Bit-Mapped Graphics or Character
Display. 64Kb RAM, 4 MHz Z80A, ® Two Quad Capacity Floppy Disk Drives,
Selectric Style 87 Key Keyboard, Business Graphics Software.

The North Star ADVANTAGE™ is an interactive integrated graphics computer
supplying the single user witha balanced set of Business-Data, Word, or Scien-
tific-Data processing capabilities along with both character and graphics output.
ADVANTAGE is fully supported by North Star's wide range of System and
Application Software.

The ADVANTAGE contains a 4MHz Z80A® CPU with 64Kb of 200 nsec Dynamic
RAM (with parity) for program storage, a separate 20Kb 200 nsec RAM to drive
the bit-mapped display, a 2Kb bootstrap PROM and an auxiliary Intel 8035
microprocessor to control the keyboard and floppy disks. The display can be
operated as a 1920 (24 lines by 80 characters) character display or as a
bit-mapped display (240x640 pixels), where each pixel is controlled by one bit in
the 20Kb display RAM. The two integrated 5}-inch floppy disks are double-sided,
double-density providing storage of 3600Kb per drive for a total of 720Kb. The
n-key rollover Selectrlc style keyboard contains 49 standard typewrlter keys, 9
symbol or control keys, a 14 key numeric/cursor control pad and 15 user
programmable function keys.

make servicing a snap!

G. W. COMPUTERS LTD. 01-636 8210, 01-631 4818, TELEX 892031 TWCG

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

The DBMS lil is an enhanced version of DBMS ! with additional facilities that make it {we believe} unsurpassed in overall capability world-wide.

For the first time, it is possible to pre-determine the entire route of this program from its own built in self-drivers, The notion of getting
information ‘at the touch of a button’ is rarely even achieved by other programs whereas in DBMS Il it is surpassed.

It will take you time to master the technique of setting up files that are particular to your activities, but when this is accomplished you will be
able to ‘clone-copy’ the program DBMS lIl in such a manner that each copy may become dedicated functionaries to specific tasks for as long as
you wish.

The end result will be a number of disks whose sole purpose in life will be to perform specific tasks WITHOUT ever touching a single key. Say
your company is a garage; you want stock-level re-order reports; your stock file contains 20,000 records of parts where among other
information you have ‘MINIMUMS’, ‘'MAXIMUMS'’, ‘PRESENT STOCKS’ and ‘COST'. You design a report so that all records where stock is
below minimum, the stock is subtracted from the maximum to produce a re-order report and the cost of such an order. Having set up the files
and print report forms, you now enable the DBMS |il SELF-DRIVERS, to pre-ignition.

Every time you want a stock-re-order-cost-report you simply follow this procedure, with the computer and printer switched on:

Insert the ‘STOCK-FILE DISK’ and the ‘DMNS Ill FUNCTIONARY DISK’, close the drive doors, and walk away. On your return you will find your
report ready for action.

Image being able to do that for most of the tasks you have about you? Hospital serum analysis reports, Production control process reports,
Ledger analysis reports, Client address reports, Housing management reports, In tact most anything whose nature concerns informations.
Additional features include field protection, classified fields, passwords to files, increased number of fields, screen form designing, automatic
10 second screen refresh for network systems, additional search/maths functions.

A leader in database and information processing at this time. The DBMS Il (575.00 exc vat and exc mbasic 80). Only from G.W. Computers Ltd.

4 HOUR ANSWERPHONE-LEAVE ADDRESS FOR STANDARD INFORMATION DATA PACK

IMPORTANTI!! No hardware is any value without the software, and our software is unequalled. Buy a complete system and get most of the
software free,
NORTH STAR * TELEVIDEQ
NORTH STAR 700K 2495.00
NORTH STAR 5.3M 3495.00
TELEVIDEO 7.6M 4595.00

SUPERBRAIN * CORVUS DSK
SUPERBRAIN 2 320K 1695.00
SUPERBRAIN 2 700K 2195.00
SUPERBRAIN 2 1.5M 2595.00
COMPUSTAR 10 0K 1695.00
COMPUSTAR 20 320K 2495.00
COMPUSTAR 30 700K 2695.00
COMPUSTAR 40 1.5M 2995.00
COMPUSTAR 10M DSK 2950.00

NEC/OKI * IBM/ALTOS
OKI MICRO-82A 575.00
OKI MICRD-83 795.00
OKI MICRD-83A 850.00
TELEVIDEO T'MNL 1195.00 EPSON MX8OFT 475.00
TELEVIDEO 700K 2395.00 EPSON MX100 675.00
VTR MIRROR DUMP 695.00 TEXAS 810 1295.00
7 STATION M'PLEX 695.00 DRE 8820 1295.00
N’STAR 16BIT CRD 595.00 NEC 3350 1395.00
CORVUS 56M H'DSK 1950.00 N'STAR 5MG DISK 1695.00 NEC 5510 1795.00
CORVUS 10M H'DSK 2950.00 NEC 8001/12/31 1850.00 NEC 5525 2095.00
CORVUS 20M H'DSK 3950.00 1BM 16 BIT 2850.00 QUME 9/45 1695.00

MBASIC 80 150.00 FORTRAN-80 200.00 CoBOL-80 320.00
CIS COBOL 420.00 PASCAL (VARIOUS) 175.00 WORD-STAR 250.00
MAIL MERGE 55.00 SUPER SORT 120.00 CBASIC 75.00
DATASTAR 190.00 BASCOMPILER 190.00 MAGIC WAND 190.00
DBMS & BUS 8.00 675.00 MAGIC CALC (CPM) 175.00 T/MAKER 150.00
DBMS I 425.00 DBMS Il 575.00 DBMS & BUS 675.00
MSORT & DSORT 75.00 LETTERIGHT 100.00 UTILITES 150.00
JVC 7700 VIDEO TR 625.00 JVC 7300 VIOED 550,00 TELETYPE 43 250.00
FREEDOM PHONE 110.00 6KM FREE PHONE .350.00 COMPUPHONE 175.00
We stock a full range of Intertec-Superbrain, Televideo systems, IBM systems, Altos systems, North Star systems, Osborne 1, Sirius 16 bit, plus a large range of printers
{most in stock!), call for prices.

ANY OF OUR COMPUTER TERMINALS AUTOMATICALLY INCLUDE w# % * % FREE # % w %
* %k k ik MAGIC WAND WORD PROCESSING SOFTWARE « & # &
wkkkk TESTING AND DELIVERY w & ha s
ke ko 90 DAY WARRANTY s s o
%% kv SUPERBRAINS INCLUDE MBASIC AS STANDARD ##
For 1 year's warranty add 10% hardware cost, maintenance prices please catl

or simply leave your address and we’ll mall you a standard information pack. We regret we do not operate a reader’s reply card service. Terms: C.W.0. or C.0,D. (prices
exclude V.A.T.) Software sales are ‘'mail order only’. No dealers.

CALL ONLY BY PRIOR APPOINTMENT AT 55 BEDFORD COURT MANSIONS, BEDFORD AVENUE,
LONDON W.C.1.
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MICRO COMPUTER PRODUCTY

INTERNATIONAL LTD.

SOFTWARE FOR CP/M COMPUTERS

Software Manual
Software Manual Software Manual & Manual  Only
BYROM SOFTWARE &Manual Only  pMICROPRO INC. & Manual Only  OSBORNE & ASSOCIATES
BSTAM—Utility to link one micro- WORD-MASTER 1.7A £83 £24 ACCOUNTS PAYABLE &
computer lo another also using BSTAM £106 £7 TEX-WRITER 2.6 £41 £19 ACCOUNTS RECEIVABLE £50 £15
BSTMS— Utility to fink a micro to a mini WORDSTAR 3.0 £278 £42 GENERAL LEDGER £50 £15
or mainframe £106 £12 MAIL MERGE 3.0 (requires Wordstar} £83 £€Mn
SPELLSTAR 1.2 (requires Wordstar) £139 £11
WORDSTAR TRAINING MANUAL £20
\CB/M USER LIBRARY WORDSTAR CUSTOMIZATION NOTES £56 STRUCTURED SYSTEMS
SUPER-SORT 1.6: Version 1 £139 £24
et vt o DATASTAR 1.101 £195 £28 (A" converted to UK Standard)
Volumes—Price per volume DATASTAR CUSTOMIZATION NOTES £56
8" disc (one volume per disc) £5 CALCSTAR 1.2 GGy | o ELHES LEEEG £350  £20
5" disc (one volume per 2 discs) £10 APPLE VERSIONS :gﬁmfigggn :g:g :gg
Retailer
e g2 STOCK CONTROL £350  £20
and OEM WORDSTAR 3.0 £209  £41 LETTERIGHT £106  £12
terms MAILMERGE 3.0 (requires Wordstar) £70 £11  ANALYST
available DIGITAL RESEARCH [S):%LSS;AARR11i2O$reQUIres Wordstar) ggg g; (File management Reporting System)  £139  £12
g NAD (Name and Address selection
CBASIC v 2.08 £72 £15 SUPERSORT 1.6 £111 £27  gyctem) £61 £12
CB-80 1.3 £295 £19 CALCSTAR 1.2 £109 £28 QSORT £61 £12
MPM 1.1 £130 £20
MPM 2.0 £273 £33
CP/M-86 g161 g0 MICROTECH EXPORTS SUPERSOFT INC.
CP/M 2.2 £97 £22  REFORMATTER
CP/NET £120  £16  CPM o IBM £109  £19 Dppmy ooes! ol B
XLT86 £89 £7 CPM & DEC £109 £19
SID 1.4 £47 £16.
ZSID 1.4 £61 £16 TDL SOFTWARE
MAC £8 L6 MICROSOFT INC
TEX 3.0 £61 €16 : (Technical Design Labs)
DESPOOL £29 £7 BASIC-80 5.21 £206
PL/1-80 £298  £30  BASIC Compiler 5.3 £228 BUSINESS BASIC £80
BT-80 £156  £22 FORTRAN-803.44 £289 ZTEL (Text Editing Lang.) £35
€0BOL-80 4.60 £423 LINKER £35
M/SORT 1.012 £83
EDiT-80 2.02 £72
MACRO-80 3.43 £117
FOX & GELLER MULISP 2.12 £117 MEW PROOLCGTS
MUMATH 2.12 £145
QUICKSCREEN FOR DBASE-Il £97 £13
QUICKSCREEN FOR CBASIC/CB-80 £97 £13
QUICKSCREEN FOR MBASIC £97 £13
T o o b 72t MT MICROSYSTEMS ANTHONY ASHPITEL
PASCAL MT+ 5.5 €195  £28 TYPING TUTORS
PASCAL MT+ 5.5 with SPP £281  £56 BASICAVERSIGN 559
Library Sources £122 BUSINESS VERSION £125 £25
|NFORMAT|ON UNL'M'TED Speed Programming Pkge. (Softbus} £139 £28 SAPPHIRE SYSTEMS
MARS £400 £25
WHATSIT (Database Management FOX & GELLER
System}) £80
PHOENIX SOFTWARE B N EOD ol
ASSOCIATES (For Z80 only) MICROFOCUS LTD.
KLH SYSTEMS PLINK—Disc to disc link loader £80 £17 :":'EMS‘:.TA%F}E £225  £10
PASM—Macro Assembler £80 £17 fea
HREE EbaglenoriCEMEsy stem=iva .0 £78 £7  PEDIT—Line editor with Macros £80 £17 M.P.I. LTD.
Fuit BUG-—Very powerful debug £80 £17 MATHS PACK £120
descriptive PDEVELOP Package with all the above £215  £37 STATS PACK £120
Catalogue MAG'C ClRCLE SO FTWARE PLINK—2 Overlay Link Loader £206 £17
available CPM SIM £133
= = =g wam
T— Visit us at the PCW Exhibition
FORTH £80  £22 on Stands 105,250 & 251
PAYROLL £500 £15 =
SALES LEDGER £200 £15
o e . B ot Barbican Centre -September 9-12
NOMINAL LEDGER £200 £15
INCOMPLETE RECORDS £1200 £20
MICRO-AP ORDER INFORMATION !
SELECTOR-V 1.6 £306 £28
When ordering CP/M software piease specity the format you require. All soltware items are subject to VAT.
Manuals. when purchased separately. are not subject to VAT. Please add £4.00 ({including VAT}) for postage and
packing on each item purchased. For overseas please add £6.50 per item. Most software in this advertisement is
M IC ROFO CUS availab?e from stock and a 72 hour return service is thereby otfered on most prepaid orders. These details and
CIS COBOL version 4.5 £425 £25 prices are all current as of June 1982. Our prices reflecl an exchange rate of U.S. $1.80t0£1.00. All payments must
FORMS 2 £110 £10 be in Sterling and drawn against a U.K. bank.
MAIL ORDER - TELEPHONE ORDER - VISIT - Send Cash. Cheque. Postal Order. IMO. Access or
Barclaycard/Visa number to Microcomputer Products international Ltd., Room PC. 11 Cambridge House.
MICROLOGY Cambridge Road. Barking. Essex IG11 8NT.
FTNUMB (FORTRAN-380 RENUMBER £50
& REFORMATTER)
M ED'A AND CPT 8000 A1 industrlat Microsystems 8000 A1 Nascom/Lucas N1 SD Systems 5.25in R3
Cromemco System 3 A1 [ntet MDS SD A1 NCR 8140/9010 A1 SD Systems 8in Al
FORMATS Cromemco System 2 SD/SS R6 Intertec Superbraln SSDD RK NNC-80 A1 Shelton Signet RK
Cromemco System 2 DD/SS RX intertec Superbraln QD RS NNC-80W A1 Spacebyte A1l
lo CSSN Backup T1 ISC Intercolor 8063/8360/8963 A1l North Star Advantage P2 Tarbell 8in Al
Altos A1 Datapoint 1550/2150 A1 |TT 3030 DSDOD R1  North Star Horizon $SSD P1  TEI 8in Al
APPLE CP/M-80 13 Sector RG Dec VT 180 SSDD RV Micromation A1 North Star Horizon SSDD P2 Televideo DSDD S5
APPLE CP/M-80 16 Sector RR Delta Systems A1  Micropolis Mod i} Q2 North Star Horizon QD (MPI CP/M) P3  Toshiba T200 DSDD SF
Blackhawk Micropolis Mod i1 Q2 Dynabyte DB8/4 A1 Morrow Dliscus A1 North Star Horizon QD TRS-80 Modeli + Shuffle-

“ British Micros Miml RK Exidy Sorcerer + CP/M-80 Q2 Mostek Al (Other CP/M) P2 board 8in A1
Calltornla Computer Sys 8 in A1 Exidy Sorcerer + Exidy CP/M-808" A1 Muitl-Tech 1 Q2 Nylac Micropolis Mod Q2 TRS-80 Modell Il Al
CDS Versatlle 4 Q2 EXO A1 Multi-Tech 2 Q2 Osborne-i RP Vector MZ Q2
Columbla Data Products 8 in A1l Gemini Galaxy | NI Micromation A1 Ppertec PCC 2000 A1 Vector Gystems 2800 Al
Comart Communicator CP50 P2 Heath H8 + HA7 A1 Micropolis Mod It Q2 Rade 1000 SSDD RL Vector Systems B Q2
Comart Communicator CP100 P2 Hewlett-Packard 125.8in Al Morrow Discus A1  Rade 1000 DSDD RM  Vector VIP Q2
Comart Communicator CP200 P2 ICOM 3712 A1 Mostek A1 Rair Black Box RE Xerox 820 5.25in 56
Comart Communicator CP500 P2 IMSAI VDP-80 A1 Nascom (Gemini Drives SSDD} R3 Research Machines 5.25in RN Xerox 820 8in A1l
Compal-80 Q2 Industrial Microsystems 5000 RA Nascom (Gemini Drives DSSD} R7 Research Machines 8in Al

g N



QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE

MORE GOOD REASONS
TO RING 01-3591 63l

wealme Lh MARS

TYPING TUTOR HAVE YOU HAD
by ANTHONY ASHPITEL A CLOSE ENCOUNTER
| OF THE 4th KIND
(Financial Headache) ?
Can you really bypass this new package? For a THEN CONTACT WITH
ion and discussion visit Anthony Ashpitel MARS WILL SMOOTH

who will be on our stand at the coming PCW

Exhibition. ) YOUR ACCOUNTING

There are two versions: The BASIC VERSION is a

stand alone package. The BUSINESS VERSION

includes a fully documented training manual and also FUTURE.

incorporates full records of each students

development in relation to his or her own progress

and the progress of the rest of the class, so effective MAY THE MPI FDBCE

comparisons can be made in a useful and helptul 3 I
BE WITH YOU !

A lerrific way to learn touch typing! This 'TYPING
TUTOR' is an eftective teaching lool for correct and
speedy typing. Many, many practical exercises which
gradually increase in difticulty and speed so the
learner builds up his or her skilis in a solid and
sustained manner.

way.

BASIC VERSION £ 50
BUSINESS VERSION £125

MAIL
ORDER

TELE-
PHONE

CREDIT
CARD
ORDER

* VISIT »

Until now, there has been a sharp distinction between
packages which help a company manage its current

operations, and those which heip it look ahead.
MARS offers a new approach, for it bridges the gap k

between accounting for the present and planning for
i the future.

MARS provides a full management accounting system

that can be set up to accept live data from the
computer's keyboard, or retrieve data from computer
files produced by a company’s existing accounting
systems. This information can then be worked on and
many different kinds of calculation performed. When
all the results are ready, a detailed management
| report can then be printed, tald out exactly according
o to the user's specification. MARS can thus provide
- the right management Information, in the right form,
in the right place and at the right time.
—=Li
ROOMPC,11 CAMBRIDGEHOUSE,CAMBRIDGEROAD,BARKING,ESSEX,IG118NT,ENGLAND

Trade
Enquirles
Welcome

|\

Telephone: 01-5916511 Telex: 892395 @ Circle No. 106




PROGRAM
GENERATORS

DYNATECH

MICROSOF TWARE

ﬁ

your power
isready...

INFORMAI
TECHNOLOGY

For further information on any of these
program generators, complete and cut out
the coupon and post to;

DYNATECH MICROSOFTWARE LTD.
Summerfield House, Vale,

Guernsey, Channel [slands.

Tel. 0481 47377 Telex: 4191130

“As a cost conscious
businessman, how can
you use a microcomputer
easily, economically and
efficiently to increase
productivity and create
YL
greater profits™

Choose from three alternatives;

(a) Customised programs -

costly, take days to write.

Off-the-shelf general purpose programs -
generally inflexible.

'Do-it-yourself’ program generators -
the key to efficiency and ease of use,
cost saving, and the ability to create
greater profits. Even without experience
you can write programs in minutes!

(b)

Applications already in use include;

ODATA ENTRY STORAGE and RETRIEVAL
(OSTOCK CONTROL SYSTEMS

(OTECHNICAL and GRAPHICS PROGRAMS
(OHOTEL RESERVATIONS SYSTEMS

(O LABORATORY and MEDICAL APPLICATIONS
(OFIXED ASSETS ACCOUNTING

(OPROJECT RECORDS and CONTROL
(OMAILING and LABELLING SYSTEMS

. .. and this is just the tip of the iceberg!

The following program generators are
available for the microcomputer
systems indicated:-

C.O.R.P. and Techwriter for the
Appile (1.

Codewriter for the CBM PET 8000
series, TRS 80 I, Sirius and

I1BM PC.

Techwriter for the Apple !!! and
CP/M ... with more to come.

C.0.R.P., Codewriter,
Techwriter, Apple, CBM
Pet, TRS, Sirius, IBM,
CP/M are registered Gd o
trademarks.

® Circle No. 107
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THE ONLY SYSTEM
BETTER THAN A
MICRO NETWORK'S
SUPER 6
IS THE

SUPER 12

Micro Networks Ltd can now exclusively offer you a
super Superbrain that includes either six or twelve
megabytes, 5.25 inch Winchester Disk Drives inter-
changeable with floppies. The new system is supplied
with customised version of CP/M that allows the user
to treat the hard disc as single or multiple logical drives.
Any of these drives can be of any size up to the max-
imum capacity of the disc drive involved, i.e. 150 up to
790 K bytes per single drive. They can be intermixed
with each other or with the hard disc logical drive. Obvi-
ously, the incorporation of Winchester drives not only
expands the bulk storage available but it also speeds up
the access five times faster on floppies and ten times
faster on hard disc than on ordinary Superbrain.
There's more very good news too! Superbrain and

® Circle No. 108

PRACTICAL COMPUTING September 1982

CompuStar prices have been reduced by 30% plus the
NEW SUPERBRAIN Il features, which include a faster
enhanced disc operating system, a library of new visual
attributes including below-the-line descenders, reverse
video and impressive graphics capabilities.

Standard software in stock includes Wordstar,
Mailmerge and Spellstar, BASIC-80, FORTRAN-80,
COBOL-80, ALGOL-80, PASCAL M, CIS COBOL, plus
many application packages.

If you already have a system — ask us about our ser-
vice and maintenance schemes.

MICRO NETWORKS
60 PALL MALL LONDON 01-839 3701

13



Electronic Brokers
DEC SALE

a selection from our huge stocks

All items reconditioned unless otherwise stated

DISK DRIVES
RK05J2.5meg .
RKOSF S meq fixed . .
RK110RK05andCl .

RKDB14
RKB11RKC RKOg anm(NE\N)

RBK711 RKO andCtl |
RLO15meg .
AL11RLOT andCY
RL211 10ragandCy

mega
RMO267 meg . .
AJIMDZ FMD2 andCtl .
RMD367meg.
AWMD367 megandCul .
RWMO5 258 megandCtl.
RPD4 BOme
RJPOA APO4 and Cl.
RPOB-AB167meg .
*RX11B0CualA pyar\dCu
*RX211B00ual oppysndCU .. .....
¢ Available in either rack mounting or desk top

version.

PROCESSORS
POPBA-205 32KWMDS[NEW]) .
POPBA-4DDBKW Core.
POP11/0410%"

44-Cl
PDP11/70 512KB MDS[NEVV]
KMC114 Auxillary Processor
PRINTERS/TERMINALS

£43,000
_EB7S

LA34R5232
LA3BRS232
LA120-DA|N BN
LA1B0-PD arallel
LA180-EDRS232(N
LP%A DrumPrmLer[N

VTSORSESQ

INTERFACES
0OL11 W AsynchronouslF . . .
0U11 DASynchronous /F .
DUP1 1 DA Synchronous I/F .
K LBE Asynchronous [B%]
KLBJA Asychronous| 8l BA
M7258 Printer VF[PDP1 1]
MB207 Prnter/F[LSI11
MB342Printer|/F[8BE, BA] .

PDPBA
POPBA-205 Processar 10% ™,
32KWMDS [NEW) .
PDPBA-40D Processor, BKW
Core, KMBAA, DKCBAA .
KCBAAProgrammers Console .
KMBAA Option Module .
MMBAABKW CoreMemory. .
MMBAB 186KW Core Memory .
MSBCB 32KWMOSMe:
RXBEDuaIHoppy&Cd[N
RAX28 Dual Foppy & Ct!

OPTIONS
AA11DA/D + Backpiane ,
AR 1Bchannet
BA11ESexpander box
BA1 1FE expander box
BA11KFexpanderbox .
BA11LFexpanderbox,
D81 1AUnibus Bepeater
DB1 1BUnibus Repeater
DO 1ABackplane
0011CK4-slot Backplane
0D1 10K 9-slot Backplane.
DH11AC Multiplexor
OH1 1ADMultiplexor .
0J11AAMuttiplexor E1A{NEW] .
OL11 Serialinterface .

DLW Asynchronous Interface

DM‘I 1DALIne Adaptor. .
DR11C GenPurpose O . .
DR 1K Digitall/
DR11WDOMAinterface .
DU1 10ASynchronous Interface .
DUP11DA Synchronous interface .
DZ11 AMultiplexor
DZ11B Mu(mulexor
FP1 1 ARoating Point.
FP1 1EFloating Pont [11/60)
H720Pawer Supply .
H744 Power Supply
H745 Power Supply .
H754 Power SuppPy
H775B8 Battery Ba
H775C8Battery Backw[1 1/34}.
H77508D Battery Back-up{11/44] . .
KE1 1AExtendedArithemtc
KE1 18 Extended Arthmetic .
KG11ACRC modue
KIT11HBusInterface .
KK11A Cache Memory _.';00
KT110Memory Mana mem.[NEW] £ 50
KWL RealrmeCIocge 50
KW 1 1P Programmable Clack
LP11 Printer Controimodule .

Scoop purchase of factory
refurbished Anderson Jacobson
AJB32 daisy wheel printers
complete with full keyboard,
integral stand, and AS232
interface., UtllISIng the famous
QUME Printer Mechanism.
NOW ONLY £750

HAZELTINE VDUs
SAVE UP TO 51%

Manufacturer’s
surplus — ALL

BRAND NEW BOXED

ADD 15% VAT TO ALL PRICES

HAZELTINE 1510
[MLP £880])
£550

HAZELTINE 1520
[(MLP £1050)

HAZELTINE 1552
(MLP £800)

HAZELTINE 1410
(MLP £475)

Carriage and Packing extra

Electronic Brokers Ltd., 61/65 Kings Cross Road,
London WC1X SLN. Tel:01-278 3461. Telex 238694

== = 1 = =
g |

=i

| ==

Electronic Brokers | e=m = |
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® Circle No. 109

OPEN FRAME MONITORS AVAILABLE FOR OEM’'S

The PRINCE of Monitors

offers better Monitoring.
24MHz Bandwidth~ensures a clear crisp display.
Available with P4 White P31 Green AND L1 ORANGE

Scan: 625 lines/50 Hz. Detlection: 110°. Active raster: 240x172mm.
Bandwlidth (3dB): 10 Hz-24 MHz (at 3dB points). Character display:
80 characters x 24 lines. Horlzontal frequency: 15625 Hz £ 0.5 KHz.

Vertlcal frequency: 50 Haz. Horlzontal linearity: * 3%. Vertlcal
tinearity: * 2%. Geomerric distortion: % 1.5%. EHT (at zero beam
current): 13kV % 0.5kV. Power drain: 30 Watt approx. Voltage
supply: 110V A, C 50 Hz/220V A.C, 50 Hz/240V A.C., 50Hz/
T 10% upon request. Video input: 2 x BNC — or CINCH - or
PL 259, (composite video) negatlve sync, input 0.5-4V p.p. across
75 Ohms. X-Ray radiation: conforms to |.E.C. Spec. No. 65. Overall
dimensions: 320 x 270 x 265 mm. Weight: 7 Kg. approx. Ambient
temperature: 0-45°C.

OTHER CROFTON PRODUCTS INCLUDE: Computer peripheral
equipment, Frame grabber, Floppy disk drives, Floppy disks,
Computer power supplies, C.C.T.V. monlitors, Uncased monitors,
Monitor P.C.B's., Cathode ray tubes, VHF/UHF modulators, Video
switchers, Video distributlon amplifiers,"Camera housings, Pan and
tilt units, Camera lens, Camera tubes, Printed circuit board service.

CROFTON ELECTRONICS LTD
35, Grosvenor Road, Twickenham, Middx, TW1 4AD.
Telephone: 01-891 1923/1513 Telex: 295093 CROFTN G

@ Circie No. 110

SA2 ROBOT

Runs PET, APPLE and
other microcomputers.

ROBOT £399
CONTROLLER £ 148

(ex. VAT)

Microcomputers and Microsystems

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

INTELLIGENT
ARTEFACTS LTD.

A wholly owned subsidiary of Sands Whiteley Research and Development Ltd

@ Circle No. 111
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" AFREEI2 MONITOR
WITH EVERY

0

Personal Business Computer!

Available NOW from DATALINK the amazing Osborme 1 is the totally portable 64K
personal business computer. An incredible breakthrough for mobile executives, sales
personnel, engineers etc., Osbome 1 weighs only 241lb and fits under the standard airline seat!

And just look at DATALINK’s special introductory offer
WORTH NEARLY £200! —

—A FREE 12" QUALITY GREEN MONITOR

which Interfaces with the Osborne for home use PLUS A BOX OF HIGH
QUALITY BASF DISCS complete with SUPERIOR LIBRARY CASE! FREE!

Datalink’s price-£1250+VAT!

The Osbome package also includes as standard: WORDSTAR,®
SUPERCALC,™ MAIL MERGE,® MBASIC,® CBASIC® and CPM®

Take advantage of this superb offer while it lasts.
Cash with order — Personal buyers welcome. Post FREE in UK!

MICROCOMPUTER SYSTEMS (UK) LIMITED
\ 10 Waring House, Redcliffe Hill, Bristol BS1 6TB  Tel: Bristol (0272) 213427 Telex: DATAL G 44807 J
2

24 hr answering service @ Circle No. 11




JCIEN/// W JC I /// B IC Il ‘™ake it easy on yourself IEIIL Il /// 10 M /// BB 1L

UNET

PROFESSIONAL STANDARD
MICRONETWORK SOFTWARE

\‘
§

U-Net is a shared resources network system for
Apple 1L, AIM65, VIC20, Acorn, ATOM and BBC micro.
It allows up to 32 satellite microcomputers to share the disc

drives and printers connected to a host microcomputer.

PROFESSIONAL FEATURES

A great deal of thought has gone into producing a robust and
versatile system based on years of mainframe network experience.

Example: Printer Spooling
Multiple request to print simultaneously, result in the host buffering the data to
be printed and finishing each print-out job before starting the next — no more
mixed up print-outs!

Example: Security
Users at each work station are required to log-in. They can then access their
files only and cannot corrupt or access files belonging to other users.
If required, auser can deliberately make his files available to other network users.

Example: Data Files
A full range of disk operating commands are available to each user for serial and
random access data files, even Macros (EXEC) files. Of course, the more
primitive binary SAVE and LOAD may also be executed. &

U-Microcomputers Limited,
Winstanley Industrial Estate, Long Lane, Warrington, Cheshire, WA2 8PR, England. Tel: 092554117/8 Telex: 668920 U-ONE

U-MICROCOMPUTERS

a range of quality peripheral cards to enhance your Apple

We now make more Apple cards than Apple!

ERICEN//EICEN//EICE//ERICE// EICE//EILER//ERICE /Il ~

@ Circle No. 113
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-
DISKS & TAPES M lcro. The Gemini MultiBoard concept is the
logical route 1o virtually any
SUPPLIERS 0 TRADE cowputERs name. Wiaiher 700 160ure 3 BusiHess syatom,
5‘/4 " SSSD BASF 517.95 + VAT o LOCAl G' VEANMENT VA L U E an educatlonal syslem, a process control system

i NATIONWIOE or any other system, there is a combinalion of

5‘/4 " SSDD BASF 221.45 + VAT . ::g:}lslgchs :AMNYENANEQ i MultiBoards to fulfil that function.

This concept ensures maximum Hexibillty and

F 514" DSDD BASF £25.95 + VAT 19 ROSEBURN TERRACE, EDINBURGH EH12 5NG minimal obsolescence. Maitenance and

S : 031:337 5611 : PR et S A

5% " Cleaning Set £16.50 + VAT siruclure. which is finding increasing accepiance
: | IS, L S e T

5% " Library Case £1.90 + VAT PAYMENT AND DELIVERY  [RMiaUCAl © Broadening the product base.

- - MEMS HARDWARE (BUILT & TESTED)
Cassettes (C20) 65p All storage media is top quality— Paoygzpt/:scg)éggeerg}\??al 4||5(200"5) GMBZ oK RaMcaa T 1Mo GMe1d  ZBICPUGHK RAM caraf2zs

R i + ' o £1. n rive disk unil
e g ooen. PLEASE add postage and VAT. 2715(5\/ RANL) :2 1| gxﬁx E%E%? programmer :“A z::: :-uf ’,‘;‘; I :j:un'"
Add £1.50 p. & p. per box. All in stock items sent same [ Guaron Sassns oo reirooe
28 Disk protection folder £10.49 + VAT day. All non Kit items have a couu ECTORS il e I 85| Spaecbiboarn
1 year guarantee. Zowolug - E150 B S eapoara
| N STOC K ALL PRICES APPLY TO f
Th colour board ow END SEPTEMBER 1982 pavers £1.20 B e e Gem ks dsassomviers
e new u n Multiboard €90 debuggef tape
= TOP TOP GMSIT G:: Z:p eo:rll’::x :-Ip-us Gem Dis disassembler?
from Liices ) VALUE PRI NTERS .t awgle  Somie i it &
¥ tormatiet tape
Anadex DP8000B & O'Matrix ~ £300 + VAT W o o oo o onom eas
Tec 45 & 55 Cps Daisy Wheel £995 + VAT [l o' G oo edtor
Silver Reed Typewriter/Printer

nascom b Rs232 £500+ VAT
: ® /. RIGOH RP1600 £1149 + VA
L Ll E. Triumph-Adler Stylist £595
KITS ‘\

Nascom 1, with Computers 6\ PRINTERS
s, g |intameoes KD EPSON ERINTERS

BOARD LEVEL
e e e £315+var MX8OFT—I  £307 +var

Nascom2,nouser RAM £23850 High_ Resolution MX80FT—” 231 5+ VAT

CASED SYSTEMS .
Graphics for MZBOK .
3. RAM . —
D £410., var i MXBOFT—IIl  £327.+VvAT B COMPUTER FOR BUSINESS ETC
16K user RAM + MX100 Type £439+var
32K user RAM M X82FT £330+ VAT Hardware *Prog. Character Generator
48K user RAM e + *Twin Z80A CP/M Sysiem *160 x 75 Pixel Graphics
;2‘!““ SUPPLY ziifrxssrrf;.smsc e "64K Dynamic RAM *Centronics Parallel /O

it form & *800K Disk Storage (Formatted) *RS232 IO
MEMORY CARDS (350KB) Incl, FDC card X

80 x 255 Screen Format *Light pen interface

R:I»'Ah?&aﬂx%y—cﬂ:o ! N;‘Sf:&%':(aa' zgccm T E R M I N A LSIM O N ITO RS ‘Inverse Video *59-Key ASCII Keyboard
RAM B L] incl. FDCcard

with 16K RAM board 90 NASDOSdlscopsystem BMC 12v Green Screen Monitor £119+ VAT B sonware *GEM-ZAP Assembler/
Additional 16K RAM SOFTWARI H i *Full 64K CPIM 2.2 wilh Edit
Additional 32K RAM %0 NagSYs:rom Televideo 910 Terminal £425 scraen edt faclity - GEM.PEN Text editor

110 BOARDS NAS-SYS3EPROM i i | ¥ . T
10 boards for 3x P10 ZEAP 2.1 for NAS Televideo 925 Terminal 525 Comal-80 structured GEM.DE BUG

1xCTC, 1 x UART SYSind x EPROM $ Televideo 950 Terminal £615 BASIC debugging software
(kityex P10 ZEAP 2.1 for NAS
{10%or abave 110 Sy 4 1YEAR GUARANTEE ON Galaxy System £1450 + VAT

e ooy o e ALL NON KIT ITEMS Green Screen Monitor £117 + VAT

VART for above 110 i in RO
* INTEREST FREE CREDIT AVAILABLE

@ Circle No. 114

<
L&) Comeurens

192 HONEYPOT LANE, QUEENSBURY, STANMORE, MIDDX HA7 1EE. 01-204 7525

THE “PET"” SPECIALISTS

GET THE BEST OF BOTH WORLDS!
WE CAN SUPPLY ALL YOU?F;TCE;_:I"SNEEDS AT CASH & CARRY

* OR WE CAN SUPPLY INSTALL TRY US! COME AND
oAl ot wmout ey | | YOUWILL NoT BE | | SEE THE NEW
EXTRAS!! DISAPPOINTED £165.00

FULLY WORKING AND
4016 16K Computer £550 £460
4032 32K Computer r695 £575| OPERATIONAL

2031 171K Single Drive Floppy Disk £395 £350 -ON-
4040 343K Dual Drive Floppy Disc £695 £575 -’?SKTU(SEOAE\?VO#J -ﬁl_]lé U?g .ADD PSS ORIES

4022 Tractor Feed Printer £395 £350 .
8032 32K Computer r895 £750| MASSES OF BOOKS ON THE PET & ViIC
8096 96K Computer £1195 £995
8050 950K Dual Drive Floppy Disk £895 £750 ‘

8023 Tractor Feed Printer £895 £750| SILICON OFFICE : WORDCRAFT : WORDPRO
8422 22 Megabyte Winchester Disk £3495 £3250| D.M.S.V. : ADMINISTRATOR : DATALEX BASIC &
9000 SuperPet 134K Multilanguage Computer £1495 £3250| SUPERPAY : ACCOUNTS : VISICALC

TOOL KITS (BASIC 2 & 4), SUPERCHIPS . . . AND ALL SORTS OF
OTHER CHIPS . . . i

For those with 3032’s who want 4032's and those with 4032's who sigh for Send us a large stamped addressed envelope (12 x 9) and we
3032’s, all is not lost! HAVE BOTH, at the flick of a switch — CHIPSWITCH will be delighted to send you alf our current information!
for £57 + ROMSs for £50 (with de-glitching facitity built-in). PRICES DO NOT INCLUDE VAT

PERSONAL SHOPPERS WELCOME ALL GOODS SENT SAME DAY WHEREVER POSSIBLE auma B
Phone & Mail Orders accepted LARGE S.A.E. FOR LISTS ETC. —

@ Circle No. 115
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THEN YOU NEED ONE OF THESE

IF YOU'VE GOT ONE OF THESE

f
g

TORCH 280 pisc Pack

Transform your B.B.C. micro for only £995.

Increase your B.B.C. micro’s processing
power by up to 2,000% and put professional
computing power at your fingertips.

Designed specifically for the B.B.C. micro,
the Torch Z80 will transform it into a powerful,
low-cost Z80-based system, capable of running
CP/M programs. :

Easily installed, the unit comes with a Z80
processor board plus 64K of RAM, twin floppy
disc drives giving 800K of storage and the
Torch CP/N operating system which gives the
user access to the vast range of CP/M software
available. :

Commands for formatting, copying and
examining discs are built into the firmware plus
commands which allow batch submission of

Technical Specification

Dual floppy disc drivers (total storage of 800K)
Z80—processor board

64K —random access memory

CP/N-operating system ( CP/M compatible)
Integral switched mode power supply

Robust aluminium case

Fully documented instruction manual complete
with utilities disc

18

files, reading into files and printing files.

Each disc pack comes complete with a
system disc containing infrequently used
utilities plus demonstration programs and two
8K ROMS containing the operating system. Disc
interface components for the model ‘B’ B.B.C.
micro are available as an option.

Applications software from Torchsoft
include word processing, accounting and
financial planning. Languages include
FORTRAN, PASCAL, FORTH, LISP and COBOL.

Many more packages are under
development and the user will be able to utilise
the continually expanding range of CP/M
software.

Torch Computers Ltd., Abberly House, Great Shelford, Cambridge.

Qty Description Cost VAT 15% TOTAL £
Z80-Disc Pack £995 each £
Disc interface kit £70 each £
Postage & Packing £5.00
TOTAL £

I enclose cheque/please debit my Access/Barclaycard to the value of £

No. Signature

@ Circle No. 116
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WORD PROCESS!

LTI LT T T T T

The introduction of Wordcraft 20 for the VIC brings
the benefits and advantages of full scale word
processing directly to the general public.

Until now only the business world could afford word
processing systems but this amazing price
breakthrough makes it available to everyone.
Wordcraft 20 comes on a cartridge ready to plug
into the back of the VIC. Included in the cartridge is
an extra 8K of RAM that is also available for use
with other programs — so not only do you get a
word processor but you also get a memory
expansion thrown in. The system also comes with
complete documentation catering both for the
inexperienced user and for those already familiar
with Wordcraft 80.

Just look at these features:

* Full use of colour and sound.

* Full compatibility with VIC 1515 printer, parallel
printers or RS232C serial printers.

* Full control over margins, document width, tab

stops, decimal tabs, justified output, multiple
copies. Complete control of the final output.

* Automatic underlining and emboldening.

* Full screen display with automatic paging.

* Full storage and retrieval facilities from disk and
tape.

* Full compatibility with Wordcraft 80.

* Name and address capabilities — including
labels.

* Full document merging facilities.

Wordcraft 20. The package that the VIC user has
been waiting for. A word processor of proven
quality at a low price.

For the first time ever, every home can have one.

~ancdisgenie ~

Wordcraft 20: £125.00 inc. VAT and p&p. Avallable from all VIC dealers or direct from
Audiogenic Ltd. PO Box 88, Reading, Berks. Tel: 0724 586334.
Wordcraft 20 is copyright P.L. Dowson 1982.

@ Circle No. 117
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A
BYG BYTE

FROM THE PRICE OF A
16 K RAM PACK

PLEASE MAKE ALL CHEQUES PAYABLE TO ‘

Phoenix Marketing Services
Tel: (0252) 514990. rN

Oaklands House, Solartron Road, Farnborough, Hants. GU14 9QL.

@ Circle No. 118
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If that Apple
is just out of Reag¢

}?ent

KNIGHTS GUARANTEE LOWEST
PRICES ON SHARP AND ATARI

Deal S1 — SHARP MZ-80A with BASIC + 24 programs
including Geography, Arithmetic, Basic Tutorials, Startrek,
invaders, Breakout etc. £419
DEAL S2 — MZ-80A, BASIC, PASCAL language and 28
programs including all those in deal S1 + 4 PASCAL
programs. £429
DEAL S4 — MZ-80A with BASIC, PASCAL, FORTH and
MACHINE CODE languages + 32 programs. £449
DEAL A1 — MZ-80A with BASIC, PASCAL, FORTH,
MACHINE CODE and 112 programs to get you off to a flying
start. £475
DEAL B1 — MZ-80B, with 76K powerhouse with 64,000 point
graphics, with BASIC, MACHINE CODE and KNIGHTS EASY

ASSEMBLER. £899
Deal B11 — MZ-80B system, printer, floppy disk, expansion
unit, all cables, cards and manuals. £1999

DEAL 400 — ATARI 400 with BASIC, manuals etc — choose
from 16 colours and eight brightness levels, 320x192 defini-
tion. £193
DEAL 800 — ATARI 800 with BASIC cartridge, four voice
sound, superb ultra fast moving graphics with ATARI's dual
processor system, £429
DEAL AT3 — ATARI DISK UNIT — plugs straight into the 400
or 800 — great value at KNIGHTS GUARANTEED LOWEST
PRICES. £257
All our prices exclude VAT but include UK delivery by
Securicor. No surcharge on ACCESS or VISA orders.

108 ROSEMOUNT PLACE, ABERDEEN AB24YW

TELEPHONE: 0224 630526
Kru hts TD TELEX: 739169 “KNIGHTS TV"
COMPUTERS

‘gt/dﬂtd Data Sgstems

350/356 Old Street, London, EC1V 9DT. 01-739 5889

® Circle No. 119 @ Circle No. 120

ARE YOU A ZX81 USER WHO'S NOT
PLAYING GAMES?

ECR 81 DATA RECORDER SAVES AND
LOADS YOUR PROGRAMS EVERY TIME!

The ECR81 Enhanced Certified Recorder from MONOLITH is a
major advancement in cassette recorder technology which minimises
the problems associated with standard audio recorders. The unit is a
high reliability program store for ZX computers based on a modified,
proven cassette mechanism. The two sections of data recording
£4 5_Q circuitry automatically ensure precise levels are written onto the

= tape and that optimised signals are received by the computer.

Including VAT.

Complete THE ECR81 1S NOT SUITABLE FOR AUDIO REPRODUCTION

ey NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED
® Each ECR81 comes complete with its own individual I__ v e B em e e i o

certification tape, tested and serial numbered to prove your
machine reliability.

@ Mains Operation only.

® Mains & DIN connector leads provided.

@ Certification of tape head alignment - height and azimuth.
® Certified tape tension, torque and speed.

| To: MONDLITH ELECTRONICS CO. LTO., 5/7 CHURCH STREET, CREWKERNE, SOMERSET
® Fast forward and rewind tape search controls. | o
I
I
I
|

Please supply me with:

L . Price Total
______ {Qty.) Monolith ECR 81 Enhanced Certified Recorder{s) T £47.50

(Each)
to be used with my ZX81 |

f | also enciose postage & packing per recorder £2.50
The ECR81 is also suitable for Sinclair ZX80
o Pl [l 28 days delivery. ® The ECR81 i !
back?:;i?/ c:r: l;g xtic;y moi\:ei/-tfa::v:rc:{ption. ¢ ¢ Please print e

Name: Mr/.Mrs/Miss.L_]_ I _1_LJ_1 l [ | L] l | | l | l :
VIONOLITH s L L i
electronic products L TRt VR Ll el g

Telephone: Crewkerne 0460 74321 Telex: 46306
@ Circle No. 121
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DYSAN
DISKETTES

dy

an

Telephone 01 272 6398
01 272 6237

CDC
Disk Drives
250K — IMB

MX 80
MX 80ft
MX 100

L

Phone for unprintable Prices

22 PRACTICAL COMPUTING September 1982
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IBM PC
320K Memory 700K Floppy

Telephone 01 272 6398
01 272 6237

‘n.‘-
A
»22203522 P23
‘-’3““1“"'-1' iy
Nt S0 S
"':‘;:.v”’
e

OSBORN 1

and 6 MB HARD DISK MODELS
{for £2795) (small}

@ Circle No. 122
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STOP HERE
?

WANT TOBUY AN APPLE Il

£550 =

HERE’'S HOW!!!

PURCHASE OUR HARDWARE PACKAGE

HARDWARE SOFTWARE AVAILABLE

* 48K APPLE | INVOICING

% DISK W/CONTROLLER PURCHASE/SALES LEDGER

% DISK W/OUT CONTROLLER PAYROLL

% BMC 12" GREEN SCREEN HI RES MONITOR VISICALC

* MX80 F/T2 HI RES PRINTER VISIDEX

% PRINTER INTERFACE VISITREND/VISIPLOT

WORD PROCESSING
HARDWARE PACKAGE PRICE £1699
PETSYSTEMS

Ideal for: YOUR BUSINESS e EDUCATION e WORD PROCESSING
8032 32K Computer 80 column  £755
8096 96K Computer 80 column £1040 4016 16K Computer £445
8050 950K Dual Drive £755 4032 32K Computer £560
8023 Tractor Feed Printer £785 2031 171K Single Drive £349
NEW PRODUCTS NOW AVAILABLE 4040 343K Dual Drive £560
8422 22 Megabyte Winchester Disk POA 4022 Tractor Feed Printer £350

9000 SuperPet 134K
MULTI LANGUAGE POA

Choice of software packages available, such as: _

WORD PROCESSING, INTEGRATED ACCOUNTS WITH STOCK, INVOICING & FINANCIAL PLANNING, AND MANY OTHER APPLICATIONS

LONDON’S MAIN EPSON DISTRIBUTOR

24

umns, hi res graphics,
true descenders, bi
directional.

EPSONMX80 £320
Dot-matrix printer Pet
and Apple compatible.
True bi directional, 80
cps.

EPSON MX82 £355
. As MX80 plus high re-
solution graphics, para-
llel and serial. Inter-
faces.

Dual single sheet fnctlon
and tractor feed, 9 wire
head, true descenders

EPSON MX80 FT/2
£380

An FT/1 with high re-

solution graphics.

SEIKOSHA GP100
£189

Dot matrix 5x7, 80 col-

umns, 30 cps draphics,
double width characters.

EPSONMX100 £480 EPSON MX80 Fl'/1 All TERM§
items carry 1 year
PRINTERS 152" carriage, 254 col- £34 quarantsepartsiand

labour. Delivery at
cost. All prices
exclusive of VAT.
Please add 15% to
total
Telex 22568. Official
orders welcome.

JUST PHONE FOR
FURTHER DETAILS

— | B3
VISA

EIEOWASTYE electronics

48 JUNCTION ROAD, ARCHWAY, LONDONN195RD TEL 01-263 9493 2639495 TELEX 22568

100 yards from Archway Station and 9 Bus Routes

@ Circle No. 123
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SUMMER

Taste a little summer madness with
C/WP’s special sale. For September
only we've cut the basic price of a
standard factory-fresh 48K APPLE II
with full 12 month warranty to
£499 + VAT, and Apple disc drives are
now only £270 for the first, £220 for
the second. Just look at the prices
—no wonder they call C/WP at
Victoria the place where Apple
computers costless! And yet C/WPis a
fully authorised level one service
centre giving its customers both pro-
fessional service and full maintenance
back-up.

So for a taste of summer madness at
a price that makes others green,
call C/WP on 01-630 7444.

C/WP, 108 Rochester Row, London SW1.

C/WP where Apple computers
cost less.

ALL MAJOR CREDIT CARDS ACCEPTED

C/WP

C/WP Computers
108 Rochester Row, London SW1P 1JP
Telephone: 01-630 7444

‘PRACTICAL COMPUTING September 1982

APPLE PRICES
TURN OTHERS
GREENER
AND GREENER.

—

EX-VAT PRICES
C/WPPRICES  TYPICAL PRICE &
Apple 48K Europlus ‘499 812
2 Apple disc drives
with controller 500 650
Microsoft CP/M system
with Z80A processor 200 200
16 K RAM card 70 106
Green screen
monitor 24MHz 90 159
80 column card S50 200
Epson MX 80T printer ~300 349
| Printer interface 80 92
10 Floppy discs 20 31
*1909 2599
Items available separately at same price.
*These offers only while stocks last.
C/WP PRICE & EX. VAT
Wordstar 3.0 200
Wordstar training pack 40
Calestar 140
dBase II 375
M Fortran 110
CIS COBOL + Forms-2 475
M Basic Compiler R10

@ Circle No. 124
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RAIR
GIVES

YOU
MORE

X_ ey L} L
The original ‘personal computer’

Now with
Very high speed processor (70% faster)
16 Megabyte disk drive
10/20 Megabyte tape streamer
Mainframe communications software

01-836 6921

6-9 Upper St Martins Lane London WC2H 9EQ

Available from
Bestmoor Ltd Nottingham Tet 0602 415315 British Micro Dursley Gloucs Tel 0453 3154
Claremont Memories Edinburgh Tel 031228 6583 Data Exchange Ltd Birkenhead Tel 051647 9185
Dataller Computer Services Ltd Wigan Tel 0942 33493/4 Derwent Data Systems Sunderland Tel 0783 652026
FBA Computer Services Ltd Guildiord Tel 0483 505799 Gate Microsystems Ltd Dundee Tel 0382 28194
Gate Microsystems Ltd Glasgow Tel 0412219372 Gibson Computer Services Dudley West Midlands Tel 0384 236934
GMS Computing Sheffield Tel 0742 730191 Johnson Microcomputers Camberley Surrey Tel 0276 20446
KPG Computer Systems Ltd London W4 Tel 01-995 3573 Lennon Computer Systems Ltd St Albans Herts Tel 56 68201
Lion Microcomputers Ltd London W1 Tel 01-580 4581 Metcalf Microsystems Ltd London E11 Tel 01-989 0430
Omega Electric Ltd Mitcheldean Gloucs Tel 0452 76532 RHM Computing High Harlow Essex Tel 0279 26831
Rockmain Ltd London WC1 Tel 01-404 5958 Software Ireland Ltd Belfast Tel 0232 47433
Weir Group Management Systems Glasgow Tel 041 633 2112 Ext 3933

UK Distributor—-Thame Systems Ltd Thame Oxon Tel 084421 5471 @ Circle No. 125



irFan THE SPECIALISTS IN
omouersvsiens 9100 SYSTEMS

MIDAS S100
SYSTEMS

MIDAS 1: From £895

MIDAS 2: From £1,890

MIDAS 3D: From £3100

MIDAS 3HD: From £5,495
MIDAS 86 — 16 Bit: From £3520

@® Our versatile Z80 Microcomputers are available as standard units or custom
configured to your exact specification from acomprehensive range of stocked
$100 boards.

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

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

A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8" drives with two
Serial 1/0 Ports and CP/M only £3,200.

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

BOARDS We stock over 50 diffsrent S100 Boards all from quality manufacturers: Advanced Micro
Digital, Godboat. SSM, Micromation. Dual. CCS, S.D. Systems, Morrow, Pickles & Trout, etc.

PROCESSOR

Z80 Starter Kit Static RAM 16-64K 24 Bit addressin We are the sole UK Distributor for Integrand
Single Board Computers Static RAM 8x64K or 16x32K RAM?Battery Mainframes and Disc Enclosures, available

8085/8088 CPU Back-up in nine models including Desk Top and Rack
Z80A CPU 4MHz (4 types) Memory Manager Mounting, with or without provision for Disc
Drives. All units totally enclosed, painted on

8086
m 170 BOARDS all external surfaces and complete with

power supply etc.
2716 EPROM (2x16K) 28/2P or 4S/2P or 3P/1S etc
2708/2716/2732 Programmer A/D & D/A 8 or 12 bit

VIDEO BOARDS |EEE 488 Interface SOFTWARE
24x80 |/O Drive MISCELLANEQUS CP/M 1 &2, MP/M, PL/1, C-BASIC 2, M-

AS| 9 ASIC, FORTRAN 80, COB
Zix30iuCndry Minegd Real Time Clocks go,scfs\-/éo)é\(l)?, gRO-POASCAL. b2
DISK CONTROLLERS e arlie plle Seasiay, Forth, MAC, ZSiD, Disassembler, Wordstar,
- e OlOUIgOEpTICS) Datastar, Magic Wand, Wordmaster,
Single Density 5" or 8 Maths Board AMD 9511 Supersoft etc etc.
Double Density DMA Extender Boards/Logic Probe | .
Floppy or hard Controllers Motherboards 7-20 siot Prices exclusive of VAT

We are pleased to discuss your requirements and will advise you as to whether your
needs can be met with one of our computers.

e i
All of our systems are specials as they are configured to suit your specification, thus
ensuring that you get what you want rather than what happens to be availabie. |
Write or phone for a catalogue. - .. -v. .

Unit 14, 29 Willow Lane, Mitcham, Surrey —_—
Telephone: 01-640 6931/2/3 computer systems

@ Circle No. 126
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MZ80B

® 4 Mhz Z-80A CPU ® 64K RAM @ 2K ROM @ BASIC
is provided ® High Resolution Graphics ® 9" High Focus
Green Display ® Upper and Lower Case ® 80/40
Characters x 25 line display ® Electro Magnetic Cassette
Deck included ® ASC11 Keyboard ® Numeric Keypad ®
Sound Output ® Built-in Clock and Music.

® Editing — Cursor

Control, Up, Down, Left,
Right, Clear and Home.
Insertion and deletion
Keys.

£949
+ VAT

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

NOW INCLUDED: Sound, Upper and lower case, Extended
BASIC and Machine Code enabling the Writing and
Execution of Machine Codes Programming direct from
Keyboard.

16K RAM. 12K Microsoft BASIC

Extensive Software Range.

Self-Contained PSU UHF Modulator Cassette. External
Cassette Interface. Simply plugs into TV or Monitor.
Complete and Ready to Go..Display is 16 lines by 32 or 64
Characters Switchable. 3 Mannuals included, Users Guide,
Beginners Programming and BASIC Reference Mannual.
BASIC Program Tape Supplied. Pixel Graphics.

£299 . var

The NEW GENIE Il an deal Business Machine. 13K
Microsoft BASIC in ROM. 71 Keyboard. Numeric Keypad.
Upper & Lower Case. Standard Flashing Cursor. Cassette
Interface 16K RAM Expanded externally to 48K.

GENIE | & 11 EXPANSION UNIT
WITH 32K RAM  £199 :var

PARALLEL PRINTER INTERFACE CARD £35.00 + VAT

THE NEW S e
SHARP £449 2o

MZ-80A

® 780 CPU
® 48K RAM 2

® 40

Character -
x 25 line

Display

o Built 7/, /

in 9" High - ! .
Focus Green Display J
® Built in Audio Cassette

Deck : Data Transfer 1200 bits/sec
@ ASCII Keyboard, Upper & Lower Case, Graphic
Symbols, Numeric Keypad @ Editing, Cursor
Control (Up, Down, Left, Right, Home, Clear,
Deletion Keys) @ Built in Clock & Music

- We give a full one year's guarantee
/?;A;%r on all our products, which

S “fpsﬁ normally only carry 3 months
£ guarantee.

IF IT WASN'T FOR THE LOWEST PRICES, THE BIGGEST CHOICE AND THE BEST AFTER SALES SERVICE WE JUST WOULDN'T BE COMP SHOP.

28

THE SHARP MZ80B SYSTEM

b 2y

® TEAC FD-50A has 40 tracks giving
unformatted single density capacity.

125K Bytes

® The FD-50A can be used in double density recording
maode.

® The FD-50A is Shugart SA400 interface compatible.

® Directly compatible with Tandy TRS80 expansion
interface

® Also interfaces with Video Genie, SWTP, TRS80
ATOM. and\B8BC, Superbrain, Nascom, etc, elc.

® Address selection for Daisy chaining up 10 4 Disks

® Disks plus power supply housed in an attractive grey
case.

40 TRACK B 3 2

Single Double

Disk Drive £199 +VAT 5T e £379 +vaT

77 TRACK

Single Double

Disk Drive £879 VAT 05 Drive £499 + VAT

2 Drive Cable - £15.00 + VAT
4 Drive Cable - £25.00 + VAT

£173
+ VAT

® 186 foreground colours
® 8 background colours
® Real typewriter keyboard with full graphics
® Music in three voices and three octaves

® Language and sound effects

ALSO AVAILABLE
GAMES CARTRIDGES £17.35 + VAT
16K RAM CARTRIDGE £65.17 + VAT

JOYSTICKS £6.52 + VAT

= | |nm

il ey
“Europes Largest Discount
Personal Computer Stores”

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

01-449 6596

PRINTER MZ80P6 £449 + var

® Serial Dot Matrix ® Tractor and Friction Feed

® 80 Characters per Second ® Print Capacity 80 col
(Normal) 40 col (Double Size) 136 col (Reduced Size)
® Upper and Lower case ® Graphics

FLOPPY DISK

DRIVE MZ80FB

£699 + VAT
inc. DOS, Interface Card & Cable

@ Dual Drive Unit 5.25"

@ Dual Sided Double Density
® 70 Track, Soft Sectored;

® 16 Sectos per Track

® 280K Bytes per Diskette

@ 40/80/132 Column
® Centronics Parallel
® Bi-directional

® Upper & lower case
® True Descenders

@ 9x9 Dot Matrix

® Condensed and
Enlarged Characters

® Interfaces and
Ribbons available

MX80F/T2 £419 + VAT MX80T £329 + VAT
MXB80F/T £379 + VAT

CENTRONICS
DOT MATRIX
- PRINTERS

737 £369) .
739 £469 5 VAT

Standard Features
@ Proportional Spacing
® Right Margin Justification ® 3
way paper handliing ® Upper and lower case ® True
Descenders ® Bi-directional Paper Mode @ Underlining
capability ® Condensed/Expanded Print ® Sub-Scripts and
Super Scripts ® Pin and Friction Feed ® 80/132 Column

739 as above with special feature of
Dot Resolutlon Graphics.

HITACHI
ROFESSIONAL
MONITORS

'~ £129 £99.95)
12 — £199 £149 [var

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

All prices quoted are exclusive of VAT. Delivery is
added at cost. Please make cheques and postal
orders payable to COMP SHOP LTD., or phone your
order quoting BARCLAYCARD, ACCESS, DINERS
CLUB or AMERICAN EXPRESS number.

BARCLAYCARD )
? A
[ ] i

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

MAIL ORDER SHOP

14 Station Road, New Barmet,

Hertfordshire, ENS 1QW

(Close to New Barnet BR Station - Moorgate Line)
Telephone: 01-441 2922 (Sales) 01-449 6596

Telex: 298755 TELCOM G

OPEN (BARNET) - 10am - 7Tpm - Monday to Saturday

311 Edgware Road, London W2
Telephone: 01-262 0387
OPEN (LONDON) - 10am - 6pm - Monday to Saturday

@ Circle No. 127
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SOFTWARE FOR CP/IVr

HIGH QUALITY SOFTWARE — WITH HIGH QUALITY SERVICE ‘

NEW THE FORMULA £300. Application Builder and Reporter. SPELL STAR £125. Option for
Wordstar. SUPER CALC £165. Spread Sheet financial planning.

WORDSTAR - Professional word processing software. On-screen formatting. £250 MICROSOFT FORTRAN COMPILER £205
wordwrap, pagination, line and character count on view. Micro-justification on MICROSOFT L £10
dalsy-wheel printer. Search and replace. Block/paragraph manipulation. Extemal C ! coso

fite read/write. Background printing dufing editing etc. MAGSAM - Versatile easy to use Keyed File Management System for £130
MAIL-MERGE - Powerful Wordstar enhancement for file merging and £65 Microsoft Basic or CBASIC.

document personalisation. CIS - COBOL - ANSI' 74 implementation to full level 1 standard. Supports £425

G temn f , Retrieval and Updating. £175 random, indexed and sequential files, features for conver\%allonal working,
DATASTARISeealorsn sl vaemlierOaalEnt VRS ERS ] screen control, interactive debugging, program segmentation etc.
SUPERSORT - Sort, merge and selection program. £125
CONFIGURABLE BUSINESS SYSTEM (CBS) - Unique information
management system with user definable files, powerful report generator, menu-  £225
driven for ease of use. No programming experience necessary |

FORMS-2 - Automatic COBOL code generator for screen formats. £100
PASCAL-Z £255

= Tec: PAYROLL, SALES, PURCHASE, £300 STRUCTURED BASIC - Relocatable compller £160
ACCOUNTING PACKAGES by Median - Tec: PA . . . ) N " . o
NOMINAL Specially developed by UK software house to exacting specifications. esch CBASIC-2 - Extended Oisk Basic pseudo compiler and run-time interpreter. £75
Written in Microsoft Basic each package may be customised by end user, all are SELECTOR Il - C2 - Information management system written in CBASIC-2 £186
widely used. Ledgers are open item. Payroll caters for weekly and monthly pay. . )
. SELECTOR IV - Upward compatible version of 111 with enhanced reporting. £300

PROJECT COST CONTROL/JOB ACCOUNTING - A comprehensive set of - X |
programs to monltor budgets, account for expenditure and project completion £150 BSTAM - Telecomms facility for exchanging files between CP/M computers. £100
etc. Ideally suited for contractors. Written in CBASIC-2. ASCOM - Facility for communicating with other computers. €95

.- i including R i ANOVA £100
UAISUIES PAEANE o @ e oG TE i ey estem & TRANSFER - CP/M to CP/M file exchange - telecomms source code £96
MATHS PACKAGE - Over 40 aasily used routines. £100
{BM - CP/M COMPATIBILITY - Powerful utility 1o transfer data to/from MACADISO) (3cro ASsembler &5
1BM machines in standard disk format. £110 CP/M 2.2 - Standard Version 8" Single Density. £299

Please contact us for avallability of other products

MR R e (DT EREAETER GES All orders must be PREPAIO. Add £1 per item P & P [Minimum: £2.00) and VAT
MICROSOFT BASIC COMPILER £205 CP/M is trade mark of Digital Research !

TELESYSTEMS LTD

PO. Box 12, GREAT MISSENDEN, BUCKS, HP16 9DD
Telephone (02406) 5314

@ Circle No. 129

Turn to
Compuater Plus

If you‘re used
to the kind of
dealer who

STUARY

OFTWARE
RODUCTS

e
A NEW NAME IN ‘GDD'G SOFTWARE

Our list is too large to dlsplay here in its entirety and new items are
arriving all the time, but here’s an example

COMPUTER
rLus

% % % Special % % %

One blank disk FREE for every 3 disks purchased
GAMES ON DISK

Wizadry

Knights of Diamonds

Cranstan Manor

Wizard and Princess

Time Zone

2Zork ||
(F:msh Crumble and Chomp
Bl
Thrashold
Bug Anack
Trick Shot
Anti Bailistic Missile
Missie Defence
Crossfire
Epoch
Snake Byte
Appie Panic

Olympic Decathion
Galactic Empire
Gatactic Trader
Galactic Revolution

Tawala's Last Reboubt
Warp Factor

Torpedo Fire

Tigers in the Snow
Dog Fight Il

Robot Tank

Space Adventure

New Shutfleboard
Beer Run

Raster Blaster

HARDWARE

Euroapple It plus

Disk Il with controller

Disk Il no controller

Box 10 disks — BASF 1825

All prices correct at time of going to press.

261 VICTORIA AVE., SOUTHENO-ON-SEA, ESSEX
CREDIT CARD HOLDERS MAY PHONE IN THEIR
OROERS

(0702) 43568

@ Circle No. 128
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rarely has exactly
what you need, but is
always ready to sell you
something nearly as good
— Computer Plus will make
a pleasant change.

We know our business and
give our customers credit for
knowing theirs. That’s why we
stock a wide range of leading com-
puter hardware and software, so that
you can exercise YOUR judgement.

Extensive demonstration facilities and
professional staff are on hand, so that
you can weigh up specifications and
make comparisons.

We have excellent sales back up service and credit
facilities for our customers.

When you turn to Computer Plus you can be sure you have
taken a turn in the right direction.

COMPUTER PLUS, 47 QUEENS ROAD, WATFORD
TELEPHONE: WATFORD 33927

® Circle No. 130
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-..the quality of the colour display is excellent”, popular Computing Weekly.

“The graphics facilities are great fun'”. personal Computer World.
“...the Spectrum is way ahead of its competitors " your computer

“The world's best
ersonal computer
forunder £500" .

Sinclair ZX Spectrum
16K RAM £125,48K RAM £175.

Thisis the astonishing new ZX Spectrum
- a powerful professional’s computerin
everything but price!

There are two versions ~ 16K or a
really powerful 48K. Both have a full
8 colours, sound generation, a full-size
moving-key keyboard and high-resolution
graphics. Plus established Sinclair
features such as ‘one-touch’ keyword
entry, syntax check and report codes!

Key features of the Sinclair
ZX Spectrum

Full colour - 8 colours pius flashing
and brightness-intensity control.

Sound - BEEP command with
variable pitch and duration.

Massive RAM ~ 16K or 48K.

Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

Highresolution—256dots horizontally
x 192 vertically, each individually
addressable for true high-resolution
graphics.

ASCIlI character set — with upper- and
lower-case characters.

High speed LOAD & SAVE - 16K in 100
seconds via cassette, with VERIFY and
MERGE for programs and separate

data files. ® Circle No. 131

3o

The ZX Printer — available now

The printer offers ZX Spectrum
owners the full ASCIl character set —
including lower-case characters and
high-resolution graphics.

Printing speed is 50 characters per
second, with 32 characters per line and
9 lines per vertical inch.

ZX Microdrive — coming soon

Each Microdrive wiil hold up to 100K
bytes on a single interchangeable
microfloppy - with a transfer rate of
16K bytes per second. And you'll be
able to connect up to 8 ZX Microdrives
to your ZX Spectrum — they're available
later this year, for around £50.

How to order your ZX Spectrum

BY PHONE - Access, Barclaycard or
Trustcard holders can call 01-200 0200
for personal attention 24 hours a day,
every day.

BY FREEPOST ~ use the coupon
below. You can pay by cheque, postal
order, Access, Barclaycard or Trustcard.

EITHER WAY - please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt - and
we have no doubt that you will be.

Sincl=ir-
ZX Spectrum

Sinclair Research Ltd,
Stanhope Road, Camberley, Surrey,
GU15 3PS. Tel: Camberiey (0276) 685311.

ﬁ:: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 38R. Ord;n
Qty Item Code Item price Total Please tick if you require a VAT receipt O
| £ £ - *lenclose acheque/postal order payable to Sinclair |
| Sinclair ZX Spectrum - Research Ltd for £ |
_ 16KRAMversion 100 12500  +please charge to my Access/Barclaycard/Trustcard
| Sinclalr ZX Spectrum - account no. Ptease print. I
| - 48K RAM version B 1ﬂ 175.00 el =] R I AT —— | I
—SMZX Ernter A 2 o535 *Please delete/complete as applicable.
I Printer paper . |
I (pack of 5 rolls) 16 1195 [ MuMrsiMiss | | | | 1 ] L} ] ] I
Postage and packing: | |
| ordersgunderp£100 ¢ 28 295 | Addresg SRESES A ST . |
orders over £100 = 29 495 e 2 ) T = 1]
TOTAL £ |1 TSR T S e ol = I
FREEPOST - no stamp needed. Prices apply to UK only. Export prices on application. PRC 809



Do not over estimate
the expert system

TO JUDGE by the hype, the future of the entire western world
now hangs on expert systems. As one understands the
matter, an expert system is designed to help the feeble
human intellect when confronted with complicated
diagnostics.

The patient has a splitting headache, spots on the ankles and a
bad case of split ends. Is it that scourge of 18th-century
mariners, dengue; or merely a hangover with fleas and a
poor after-shampoo hair conditioner? The expert system
recommends taking the patient’s temperature: if high, then
quarantine is indicated, if low, a raw egg in Worcester sauce.

Alternatively, you are master of an oil rig. You are woken in
the middle of the night by a red glare at the porthole of your
cabin, shouts and yells and explosions. What do you do?
Naturally, with a single bound you are at the keyboard of
your trusty micro, running an expert system set up to cope
with the whole problem. “Is it November 5?7 the shrewd
little fellow asks. With a sigh of relief you sink back into
slumberland as the gigantic structure slides hissing
beneath the waves.

Dispensing for the moment with their aura of magic, what is
happening here? Let us assume that we live in a logically
perfect world where everything is either true or not true. The
medical system could be set up as a database. It could have
records in it like:

SYMPTOM = Headache
SYMPTOM = Spots on ankles
SYMPTOM = Split ends
SYMPTOM= High temperature
DISEASE=Dengue

SYMPTOM = Headache

SYMPTOM = Spots on ankles

SYMPTOM= Split ends

SYMPTOM = Low temperature

DISEASE=Fleas with hangover and poor hair conditioner

However, in real life classical logic seldom applies. You can
hardly ever say: “If A then B.,” and if you can do not
need a computer to tell you what to do next. A slightly more
realistic model of life would be “If A then 80 percent chance
that B.” Classical statistics might make one think the con-
verse: “If not A then 20 percent chance B,” and “If not A
then 80 percent chance not B.”

Real life resolutely refuses to follow the 100 percent view of
probability. Instead of jigsaw puzzle pieces of knowledge
that interlock along infinitely thin saw cuts of conceptual
distinction, real life is an uneasy sea of ignorance on which
bob a few unrelated floes of meaning. If you are not standing
on the floe marked “A” it does not mean, as classical
statistics would have you think, that you must be standing on
“not A”. In practice you are back where you started,
dog-paddling in the sea of ignorance.

To illuminate this problem, think back to the troubled bunk of
the oil-rig manager. A red glare at the porthole is a 99.999
percent certain indicator of trouble. A soothing black view of
the night does not, on the other hand, give a 99.999 percent
certain indication of a good sleep. To the experienced oil-rig
manager, an absence of red glare means little or nothing.

So far so good, and one can see that it will not be out of the
question to write a program that accepts symptoms, asks for
probabilities that they are real, follows up the clues and asks
more questions before suggesting a number of diagnoses and
possible actions to be taken. The symptoms may not, of

PRACTICAL COMPUTING September 1982

From another point of view, an expert system is just a fuzzy

This is where the whole thing breaks down. An index is only a

All expert systems rely, for their most important part, on the

The difficulty of collecting the necessary kind of information

The drawback to that is obvious — how many oil rigs can you

This is not a spiteful attempt to discredit expert systems as

Charlatans appear whenever it is proposed to spend large sums

Editorial =

course, be medical ones. They might be mechanical or
economic or drawn from any field of expertise in which
people are presented with ill-defined indicators on which
action has to be taken.

index to an operator’s manual. “What do I do if I am 32
percent sure the core temperature is too high; 83 percent
sure that the cooling water relief valve is jammed shut; 100
percent sure I'm at Three Mile Island?”” Answer: “RUN”.

way to find information; if the information is no good, then
the index is no good either. As one understands the current
thinking on Three Mile Island, the operators would not have
been able to cope even if they had understood the signs
presented, and had been able to look up the appropriate
page in the manual. The appropriate page was not there. The
designers of the system had not foreseen the concatenation
of mishaps that actually occurred.

actual information they contain about what to do, on human
input — not to put too fine a point on it, they rely on experts.
As life becomes more complicated one is more and more
frequently reminded that the people most likely to get things
wrong are experts. Moreover, they are experts asked not
only about the significance of A and B and C and D, but also
for statistical estimates of the reliability of these observa-
tions, as made by non-experts.

makes the software look easy. Yet, if expert systems are to
play a useful part in human affairs it has to be done. It
amounts to wiring every human being into a total on-line
data-collection system, simply to acquire the information
base you need in order to make sensible predictions. The
alternative is to let the expert system learn as it goes along.

afford to burn while the computer learns its trade? The less
obvious drawback is the volume of material it has to survey.
After all, the diagnosis for dengue is the result of thousands
of doctor-years of observation all over the world over three
centuries or more. The mechanism for bringing this informa-
tion together into one succinct line in a textbook may be
crude and fallible but we have found out how to do it. We
have not the slightest idea of how to make computers do the
same thing, and none of the necessary machinery.

such. If they are regarded as soggy databases, there is no
doubt that they can be made to be useful in many well-
limited areas of human decision. The danger comes when
they, and other Al techniques billed for stardom in the ““fifth
generation” machines are hyped up as the final solution to
the world’s problems. The enthusiasts may be forgiven for
overstating their case: one would hope that governments
would realise that information of the sort these systems need
just does not exist and will be very difficult to collect.

of money on impossible objectives. Some quite impressive
specimens are rallying to the cry of ““fifth generation”; one
hopes that, in its eagerness to be up with the hunt, our
Government is not taken to the cleaners by them. It would
not only be annoying to see money spent on silly jokes; in
our enthusiasm to leapfrog over current technology into
oblivion, we may neglect some perfectly worthwhile projects
whose only drawback is their usefulness.
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DE Dealers
supply thelot!

' i ice.i DAISY WHEELS
Whatever your micro needs just look atthe choice, just =~ 221 | i (R

look at the prices. Everything you could need, and more! wheels are available singly.

) ) 1-5 £5.50 {per unit)
VIDEO MONITORS 5050 (Serial/Matrix) 620.00 6+ £4.75 (per unit)
AND ACCESSORIES £ 5100 (Parallel/Matrix) 1085.00 PAPER
Kaga 12" B/W Monitor inc. Cable 122,00 5;08 (ger!a:/ mmr!x) :‘75‘00 Selection of paper Includes:
Kaga 12" Green Monitor inc. Cable 9950 320 (/19"3/ atrix) — 2‘;’0'00 Order ’
Philips 12” Amber Monitor inc. Cable 134.00 33”281‘)1p?3§r§'ﬁ§f7o§?§ 3\,",{;';‘"“""’ 27500 Codes £
Kaga 14" Colour Monitor inc. Cable 249.00 0Y211PS (Serial/Parallel Daisy Wheel) 985.00 LP10 Boxof 11" x9)" ipt (2000 sheets) 12.65

Spare Perspex Screen for BMC LP1  Boxof 11"x 14}" 1pt (2000 sheets) 14.55

DY311S (Serial/Parallel Daisy Wheel) 1250.00 3 »

i1 & fi7Kaga il & llreash 1950 08113 (Ser/Par/Daisy Wheel inc. SPR)  2050.00 L5 BOxof 1"x 153" Tpt (2000 sheets) 15.01
PRINTERS AND Single Sheet Feed Hopper for DY211/DY311  540.00 RIBBONS
ACCESSORIES £ Olivetti Fabric Ribbon (Qty 6) 21.50 Complete range of printer ribbons are available to suit
Anadex Olivetti M/Strike Ribbon (Qty 6) 36.00 most makes of printers.
DP900OL (Serial/Parallel) 79500 Olivetti S/Strike Ribbon (Qty 6) 18.00
DP9000 (Serial/Parallel Graphics) 895.00 Various 10or 12 pitch Olivetti Pl
DP9500L {Serial/Parallel) 89500 Daisy Wheel (Qty 1) 14.00 us
DP9500 (Serial/Parallel Graphics) 99500 MOUNTAIN COMPUTER E
DP001 (Serial/Parallel Graphics) 94500 HARDWARE ® Apple Accessories/
DP9501 {Serial/Parallel Graphics) 1045.00  Data Efficiency is the sole appointed UK distributor of Interface Cards
Ribbon for DP9000/9500 Series 12.14  the Mountain Computer range of high-quality ®
Graphics for DP9500/1 20.00 peripherals for the Apple Computer. £ O Supercalc
Anadex Graphics Interface Card 140.00 CPS Multifunction Card 127.00 ®
Please ask your DE dealer for details of the latest Anadex models. RAMPlus+ 100.00 @ Dataplan

i ROMPIlus+ 99.00 2
b i sga00 POMVAIER nio @ Floppy discs/storage
e il 25600 Clock/Calendar Card 100 ® Micro Systems furniture
152-4 (Serial) 625.00 SUPERTALKER 141.00 |
737-2 (Parallel) 424,00 A/D + D/A Channel Converter 22300 Ask your DE dealer for details of the
737-4 (Serial) 44500 (1/0 Cable assembly for above) 3500 |atest promotional offers.
739-2 (Parallel/Graphics) 52900 Music Systems Complete 257.00 -
739-4 (Serial/Graphics) 554,00 Spare Music System Disk Pack 2000 Dealer enquiries welcome
12 Cartridge Ribbons tor 150/2 39.83 Spare Music System Manual 1000 . .
12 Zippack Ribbons for 737/739 36.00 Expansion Chassis 424.00 Prices correct at time of going to press.
Epson-now available the new Type lll's
MX80/3 349.00
MX80FT/3 389.00
Mx82 369.00
MX82FT 409.00
MX100/3 499.00
MX/APP1 Non Graphics Interface + Cable 87.00
MX/APP2 Graphics interface + Cable 91.00
Integral Data
Prism 132¢ Colour (full option madel) 1395.00
Prism 80 (Tripack modetl) 895.00
445 Paper Tiger {Graphics) 450.00
460 Paper Tiger (Graphics) 550.00
560 Paper Tiger {Graphics) 895.00
Serial Cable for Tiger 22.50
Spool Ribbon far T440G 7.50
Cartridge Ribbon for 445 460 & 560 9.00
Graphics for T460/560 20.00
Pascal Graphics for T460/560 20.00

w00 Ring for details of your
TEA i cpomdoash =1 nearest stockist(0442) 40571/2

]
J':.I For allyour Micro needs...and more.
or} |

Data Efficiency Lid
Data Efficiency Ltd, Computer Division, Finway Road, Hemel Hempstead, Hertfordshire HP2 7PS Tel: (0442) 40571/2 Telex: 825554 DATEFF G
@ Circle No. 132
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Our Feedback columns offer readers the opportunity of bringing their computing
experience and problems to the attention of others, as well as to seek our advice or

to make suggestlons, which we are always happy to receive. Make sure you use
Feedback—it is your chance to keep in touch.

Prestel too expensive...

MUCH AS I admire your erudite comment
on the failure of Prestel I cannot but
think the explanation is much simpler —
it priced itself out of the market.

Who in his right mind is going to pay
for a telephone connection charge, an
expensive adaptor to the TV, and then a
fee for the use of the service when they
already have Ceefax and Oracle? The
service should have been financed by the
advertisers as is ITV.

Norman Law,
Urmston,
Manchester.

. . . but not dead yet

I HAVE JUST seen the June issue of Prac-
tical Computing and the totally erroneous
conclusion about Prestel’s future con-
tained on page 41. Borrowing the mantle
of Mark Twain, I must say that the report
of our death is an exaggeration.

Prestel is continuing to grow and offer
more services and facilities all the time;
we now have a user base of over 17,000 in
more than 20 countries worldwide and
with the recent advent of Gateway will be
able to offer more varied and personal
services in the coming months.

Peter Wynne-Davies,
Prestel Headquarters,
London.

Too hasty?

UNSEEMLY HASTE to be the first to pub-
lish for the BBC microcomputer seems to
tempt people not to read their manuals or
experiment fully before committing
themselves. In particular, the routine
presented by John Gordon and Tony
Shaw — Practical Computing, June 1982
— to append procedures to programs is
unsound and over-complex.

BBC Basic provides two functions,
Top and Lomem, which normally store
the address of the first free byte of mem-
ory. The difference is that while Top
always contains this address, Lomem can
be varied under program control. Thus
loading into the address given by Lomem
does not guarantee continuous text.

Updating Lomem after a *Load can be
done either with Old or with Renumber.
The routine reduces to this:

LOAD “PROGRAM”
PRINT~TOP—-2

EBC

*LOAD “PROC1” OEBC
OoLD
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which is sufficient if there is no clash of
line numbers. Otherwise merely substi-
tute Renumber for Old, and you can
carry on ad infinitum.
John Caulfield,
London SW18.

Computers for handicapped

WE ARE a Cheshire home for the physi-
cally handicapped, and have recently
bought an Apple II microcomputer, now
being adapted for use by severely handi-
capped operators. It is to be used as an
aid to solving some very basic problems
and for recreation:
® Communication — between residents and
staff, or between the residents themselves;

@ Letter writing — through word processing,

etc.;
® Games — from chess through to Space

Invaders.

We intend to set up a central library of
programs, specifically for use by handi-
capped operators, and adapt programs to
suit their physical capabilities. The lib-
rary will be available to all interested
parties or who wish to donate and borrow
programs. At present we are looking for
programs in three formats: program list-
ings; Apple II floppy discs; TRS-80 cas-
settes. Floppy discs and cassettes will be
returned.

The idea is to provide a link between
all organisations and individuals who are
working in the field of computing foi the
physically handicapped. We would wel-
come enquiries from schools, colleges
and residential homes, etc.

If interested, please write to me, en-
closing a stamped addressed envelope.

Robin Nixon,

Seven Springs Cheshire Home,
Pembury Road,

Tunbridge Wells,

Kent TN2 4NB.

Potential threat

I WAS INTERESTED to read the interview
with Clive Sinclair in the July issue, parti-
cularly with regard to his Microdrive and
portable machines. The Japanese are at
present marketing a microdrive in the
U.S.A. which uses 3in. discs with
0.5Mbyte capacity, unformatted, per
disc.

There is an 18lb. portable, less than
half the size of the Osborne 1, with
integral discs giving 0.72Mbyte of disc
space, formatted, and an 11.4in. by 8.5in.
by 1.75 in. machine weighing less than
41b., with integral printer and micro-

cassette. The display is a flat screen 120-
by-32 dot matrix, 20 by 4 characters.

It would seem that if the Japanese and
Americans decide to import to Britain,
Clive Sinclair’s market could be severely
dented before he even has his wares
ready.

CIiff Burgess,
Bedford,
Texas.

Name finder
THE ONE-LINE program in June’s “Open
File: Tandy Forum’ for finding the name
of an unknown program ends with a new
statement. This might be alright for read-
ers with exceptional reflexes, but the rest
of us should. delete New from the pro-
gram as it serves only to clear the screen.
P V Bamfield,
Brighton,
Sussex.

Unsatisfactory service

IN VIEW OF your recent article on Clive

Sinclair I thought you might be interested

in my experience with his company and

its so-called service department:

May 6, 1982 — despatched one non-working
ZX-81 and printer power pack as the power
pack had been found to be in excess of the
voltage quoted on the circuit board and was
showing signs of overheating.

May 17 — receipt acknowledged only after |
had written to query it.

Whitsun — new power pack appeared in plain,
brown, padded envelope; as not adequately
packed it arrived chipped, and with no docu-
mentation whatever.

June — silence.

June 28 — rang number given on card en-
closed with original packaging — ZX-81
purchased from W H Smith, printer from
Sinclair; could not trace our computer,
eventually located it listed as a printer re-
pair. Said they would ring back.

June 29 — rang again, and was told | should
have taken it back to Smith’s not sent it to
them. Asked to speak to supervisor who
would not come to phone; no point, they had
sent the computer on to Smith’s repair de-
partment at Southend. Asked for phone

" number. Eventually extracted information
that it had been sent in sack six. Refused to
give date or why | had not been notified that
computer had left their premises. Phone
number unobtainable.

Immediately rang branch of W H Smith from
where ZX-81 had been purchased — Hemel
Hempstead — and explained to the mana-
ger the predicament. Very helpful, ex-
plained they did not have a service depart-
ment but contracted out the repairs and said
he would sort it out for me.

(continued on page 35)
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Probably the fastest microcomputer
in the universe

the JUPITER ACE only £89.95.

Key Features

Revolutionary microcomputer language FORTH.
Full-size moving-key keyboard.

User-defined high-resolution graphics.
Programmable sound generator.

Fioating point arithmetic.

Fast cassette interface.

Upper and lower case ascii character set.

24 x 32 character flicker-free display.

The Jupiter Ace uses FORTH

The Ace is set apart from all other personal computers on the
market by its use of a revolutionary language called ‘FORTH'".
Some computer languages ar€ easy for humans to understand,
others are easy for computers; FORTH is most unusual in being
both. Its underlying principles are so simple that it takes even a
newcomer to computers only a few minutes to learn how to do
calculations on the Ace, yet the very same principles are powerful
enough to allow you to invent your own extensions to the
language itself.

At the same time, the memory-saving coded form used to store
your programs inside the Ace allows it to obey them very fast —
typically in less than a tenth of the time it would take to do the
same thing using a different language. Amongst other things, this
makes the Ace ideal for games.

FORTH's unique combination of speed, versatility and ease of
programming has already made it a prime choice for professional
applications as diverse as pub games and radio telescopes, and
gained it an enthusiastic national user group. Now the Jupiter Ace
can bring this addictive language into your own home.

Designed by Jupiter Cantab

Leading computer Designers Richard Altwasser and Steven
Vickers have a reputation for pushing technology forwards. After
‘playing the major role in creating the ZX Spectrum they formed
Jupiter Cantab to develop their latest brainchild the Jupiter Ace.

@ Circle No. 133
34

All inclusive Price

For £89.95 you receive your
Jupiter Ace, a mains adaptor, all the
leads needed to connect to most
cassette recorders and T.V.s {colour
or black and white), a software
catalogue and a manual.

The manual is"a complete
introduction to the world of
personal computing and a course in
FORTH programming on the Ace.

Even if you are a complete
newcomer to computers, the
manual will guide you step by step
from first principles to confident
programming.

The price includes postage
packing and V.A.T.

Technical Specification

Hardware
Processor/Memory

Z80A running at 3.25 MHz.
8K bytes ROM 3K bytes RAM.

Software, FORTH

Data Structures
Integer, Floating point and
String data may be held as
constants, variables or arrays
with mulitiple dimensions and
mixed data types.
Control Stuctures
IF-THEN-ELSE, DO-LOOP,
BEGIN-WHILE-REPEAT, BEGIN-
UNTIL, all may be mixed and
nested to any depth.

Operators

Input
40 moving-key keyboard with
auto-repeat on every key.

Output

Memory-mapped 32 x 24
character display with high
resolution user graphics. Output
to drive normal UHF TV set on

channel 36. Mathematical +, —, X, =.
Logical AND, OR, NOT,
Sound XOR.
Provided by internal Comparison <, >, =.
loudspeaker. Program Editing
‘FORTH words may be listed,
Cassette

edited and redefined. Comments
are preserved when words are
compiled.

Load Save & Verify at
1500 baud, separate data
storage.

Order Form ;

The Jupiter Ace is available only by mail order. Please allow up to
| 28 days for delivery.

|

|

I Send cheque or postal order with the form to:— |
I JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, CAMBRIDGE CB3 8EP |
| Please send me:— I
: O JuPITER ACE MICROCOMPUTER(S) @ £89.95. l
| Name. Mr/Mrs/Miss i
I IllllltllllllllllllJ_II
| Address l
|

|

I

: lelllllLllIllllllllllllllll
|| [ S e P S PR T e | €

PRACTICAL COMPUTING September 1982



(continued from page 33)

Manager rang back same day to say that
contractors had seven unopened sacks of
material received in last fortnight and no
documentation from Sinclair. Were now
opening sacks and dealing with those
accompanied by correspondence, and
would let me know if there were any further
problems.

July 2 — surprise and delight, computer re-
turned in working order much to our relief as
it had something like £100 of added hard-
ware.

I have nothing but praise for W H
Smith and its contractors and should like
to thank them. However, on June 30 I

" cancelled an order for a Spectrum placed
with Sinclair at end of April.

Moira Walker,

Wheathampstead,

Hertfordshire.

Visual phenomenon

AN UNUSUAL visual effect that takes place
on the Commodore 4016 model com-
puter has just come to my notice. I typed
three Basic lines, but when I ran the

Three-line program.

S FRINT"O"

16 FRIMT"PRACTICAL COMFUTIMG 133z2"
15 GOTOS

program the characters displayed were
wiped off the screen slowly, and reap-
peared slowly a couple of seconds later.
Can anyone provide an explanation for
this effect. Touching the space bar or
shift slows this effect down, and inserting
more or fewer characters in line 10 speeds
it up.
Jayne Bartlett,
Poole,
Dorset.

Taxation pitfalls

1 REFER to the article “Keeping Income
Tax in Check” in the June issue, and
must say that the errors and inadequacies
reflect the hazards and pitfalls awaiting
the programmer with little or no experi-
ence in this complicated subject. Many of
the procedures in taxation are governed
by written and unwritten rules of practice
and it is only too easy for a brave effort to
come fundamentally adrift from estab-
lished principles.

There are technical inaccuracies in the
article and the program, and I should like
to point out the following general major
errors and omissions:

@ Working abroad: Itis not necessary to work
abroad for the whole tax year to qualify for
the 100 percent deduction. If an individual
leaves the U.K. in, say, September and is
abroad for at least 365 days, a 100 percent
deduction for the period to the following
April is available. The program only allows
a 25 percent deduction in such circum-
stances.

@ Married during 1981/82: All the information
given in relation to the treatment of wife's
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— e e == Feedb ack:

income for those married during 1981/82is | and then reconnecting all connections

incorrect and applies only to the years up

to 1976/77. Refer to section 36, Finance

Act 1976 for further details.

@ Treatment of married women: The program
allows a married woman to be regarded as
a single person, if she wishes. This is true
regarding her earned income, but there is
no possibility of treating the wife's un-
earned income as not belonging to the
husband for tax purposes.

@ Tax payable and recoverable: The object
of the program is apparently to advise the
individual of net tax payable/repayable for
the year 1981/82. This figure is somehow
calculated independently of tax deducted
under PAYE or tax paid under direct
assessment. The resulting figure is
meaningless, and hopefully users would be
aware that further calculations are neces-
sary before writing to their Inspector of
Taxes.

My own firm has been involved in
writing tax programs, including personal
tax, for the professional accountant who
tends to be apprehensive that a micro-
computer can cope with his- complex
work. Elizabeth Acraman’s article shows
how easy it is to be unaware of or over-
look points which a tax practioner would
regard as fundamental.

James Ferguson,
Paisley,
Strathclyde.

BCPL correction

ONE LINE of the illustration of BCPL in

Feedback, Practical Computing July

1982, was unfortunately incorrect. It
should have read:

LET offgrid() =
xlen<0 | xlen>16 | ylen<0 | ylen>16

John Richards,

RCP Ltd,

Blewbury,

Oxfordshire.

WordStar on Apple

UNLIKE JACK MCLEISH — Feedback,
Practical Computing. July 1982 — I have
managed to install Wordstar 3.0 on an
Apple II. The printer is a Centronics
737-2 connected by the Apple Centronics
interface card A2B0007.

During installation I selected ‘““Any
Teletype-like printer’”, ‘‘none” as the
communications protocol and *“CP/M list
device” from the printer driver menu.
This is the same selection as Jack
McLeish made and yet all seems to be
functioning perfectly for me.

The only obvious difference is in the
use of parallel rather than Centronics
card. But provided Jack McLeish has
wired the jumper block on his card cor-
rectly in accordance with the instructions
for Centronics printers on page 9 of the
Apple parallel printer interface manual
which comes with the card, this should
work too.

If checking the jumper-block wiring
does not help, he might try disconnecting

between slot 1 of the Apple and the

printer. Ours printed gibberish at first,

simply due to a poor electrical connec-
tion.

Henry Brown,

Newcastle upon Tyne.

Joystick modified

THROUGH A Shop Window advertisement
the February 1982 Practical Computing |
bought from T Garland & Son of Man-
chester, a joystick which I thought would
work on all my games, instead of having
to use arrows, space bar, etc.

It arrived and I loaded the software,
but I was. really disappointed when all it
would do was draw lines vertically and
horizontally. The accompanying limited
instructions to convert existing programs
were of no use since I am no expert, and
could not attempt any alterations. So I
wrote to the makers and received a tele-
phone call from Mr Garland who offered
to modify some of my software to work
with the joystick. Since then, the firm has
modified my joystick and most of the
software I have.

To my amazement this was all done
free of charge, and they should be com-
plimented.

Marcel Hudon,
Basford,
Nottingham.

Learning to talk

THE APPROACH to natural language by
Chris Naylor in Practical Computing,
June, may be able to derive a lexicon, but
I doubt it will ever derive any semantic
rules. He claims to simulate continuous
speech but fails to use phonetics, and
omits spaces and punctuation, which rep-
resent clear audio cues in real speech.

Another problem is the idea that
humans learn a language simply by being
exposed to it. Babies learn their phonetic
alphabet this way, but at the “mama”
stage adults start teaching nouns by
pointing at objects and naming them.
Adjectives and verbs are later combined
with known nouns, and by the age of five
a child knows conjunctions, prepositions,
etc., but may be unsure of their correct
use. From this time professionals expand
the lexicon and teach syntax and
semantics.

An important area not addressed is the
relation of language to reality. To his
program, “‘dog” is a three-character string
occurring more often than it would in a
random stream. To a human, it is the sum
of all previous experiences involving
dogs. We use a huge on-line relational
database to give meaning to words; com-
puters will need a similar structure to
work in natural language.

David Budd,
Hulme,
Manchester. [I]
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Plain paper printey

A £70 PRINTER which prints on
to plain paper rolis is available
from Amber. Up to now, low-
cost printers have generally
used thermal or electrostatic
paper, which makes them
quite costly to run and the
material does not appeal to
everyone. The Seikosha at
about £230 was previously the
cheapest to use normal white
paper.

The secret of the Amber
2400’s low cost is in the logic
used to drive the printing
mechanism. Only four needles
are used. These are widely
spaced and oscillate horizon-
tally across the paper to build
up each line of dots. A charac-
iter line is constructed over
several passes; 24 characters,
the normal line length, take
0.7 seconds.

The paper roll is only
58mm. wide, but the printer
can do lower and upper case,
expanded characters and dot
graphics. Acorn, BBC, Pet,
TRS-80, UK 101 and ZX in-

Mini-winnie
extended

TWO NEW DRIVES extend the
Rodime mini-winnie range to
include 40 and 53Mbyte ver-
sions. The two new drives are
designated the RO-206 and
the RO-208 respectively. The
sizes quoted by Rodime are
slightly misleading as the capa-
cities of the drives become
31.5 and 42Mbyte respectively
when formatted in the industry
standard of 256 bytes per sec-
tor and 32 sectors on each
track.

The 206 and 208 are en-
hanced versions of the RO-200
series, and use Rodime’s two-
chamber design. They can be
incorporated in a micro-
computer, taking up the sarne
amount of space as a mini-
floppy drive. The higher
capacity has been achieved by
use of a high-resolution step-
per motor giving a track den-
sity of 600 tracks per inch. The
units also use more of the disc
surface.

For further details contact
Rodime, Nasmyth Road,
Southfield Industrial Estate,

Glenrothes, Fife. Telephontam:

0592 774704.
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terfaces are available. Amber
Controls can be contacted at
Central Way, Walworth In-

dustrial Estate, Andover.
Hampshire. Telephone: 0264
65951. o

Traditional clock

THE MURRELL CLOCK SYSTEM
is a patented liquid-crystal
analogue clock. It displays the
traditional hands that have
been associated with clocks for
hundreds of years. However,
just because it is traditional it
does not mean that the clock
face is old-fashioned. A clock
face with hands is a far more
efficient way of displaying
time than the supposedly mod-
ern digital display.

This particular clock face
has the added advantage of
interfacing to most small com-
puter systems, enabling the
time/calendar to be read and
used within the computer for
various tasks. The clock sup-
plies hours, minutes, seconds,
day, date, and month.

The Murrell clock has been
developed by Murrell Dyna-
mics Limited, a development
company which is looking for
interested companies to make
licensing agreements. For
more details about such agree-
ments, or the clock itself con-
tact, N J Murrell, Murrell
Dynamics, 9 Haston Crescent,
Kinnoull, Perth PH2 7XD.
Telephone: 0738 38276. [

L royerg)l

English
financial

system

PLANNERCALC is a com-
puterised financial-modelling
system, available for only £39.
The system is apparently
easier to use than- competing
systems because the rules are
entered in easy-to-use English,
the highest-level language of
all.

The system uses the now
familiar  spread-sheet  ap-
proach, with a window that
can be rolled in any direction.
The user can enter new figures
or rules, and their effects can
be seen immediately.

Comshare, the system de-
veloper, sees Plannercalc as
the entry point into Com-
share’s micro software range;
a more sophisticated system
called Masterplanner is the
next step up. Models de-
veloped on Plannercalc can be
transferred directly across to
Masterplanner, and the extra
features then become avail-
able.

Both systems will run on
most micros which operate
under CP/M. However they
need 64K of memory, an 80-
column screen, and either
5.25in. or 8in. floppy discs.
Because of the low price, Plan-
nercalc will be supplied via
mail order and bulk purchases.
For details contact Comshare,
32/34 Great Peter Street, Lon-
don SW1P 2DB. Telephone:
01-222 5665. o

Newsagents’ package

SUPERNEWS . is
system for newsagents, and it
retails for only £990. The
package is based on the News-
round package produced by
the same company for the
Superbrain  computer and
is aimed at the smaller news-)
agent who cannot justify the
capital costs involved in pur-
chasing such a system. The
system comprises a Vic-20
computer, memory expansion,
disc drive, and printer. It will
plug into any TV set which

then becomes the system
monitor.
Facilities  provided by

a computer | Supernews include over 600

accounts per disc, 300 titles,
both morning and evening
newspaper rounds, weekly and
monthly accounts, substi-
tutions and shortfalls. The
system will produce lists of
debtors and printouts of state-
ments, wholesale orders and
round lists, among others.
The Computer Room will
maintain the equipment and
will lend a replacement
machine in the event of a
breakdown. The Computer
Room is located at 87 High
Street, Tonbridge, Kent. Tele-
phone: 0732 355962. O
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MICROCOMPUTERS
turned out to be a boon to the
handicapped, or so we are
told. Whenever prizes are
handed out by this or that au-
gust body as their contribution
to IT year it is likely that a
project intended to benefit the
disabled will figure among the
winners and on the subsequent
flurry of press releases arriving
in our office. It is a safe and
worthy area for sponsors to be
involved in, and clearly a wel-
come opportunity to associate
new technology with some-

icros and thé disabled

have | thing other than unemploy-

ment in the public mind.

But do any of these systems
work? Can you deliver usable,
practical improvements to
people’s daily life with the
stuff this magazine is about?
For the first time disabled
people will be giving their
views at a one-day course
which is to be run by the Spas-
tics Society.

The course is aimed at tech-
nical people interested in using
their time and experience to
make or modify aids for the

Pet package is used
to simulate Simplex D

ONE APPROACH to making the
process of computerising as
painless as possible is to
closely simulate a familiar and
well-tried manual system. The
Simplex D cash book has been
around for years and is used in
many small businesses, espe-
cially in the retail sector. The
user of the Micro-Simplex
package, which runs on the
8000-series Pet, enters figures
into an exact screen replica of
the Simplex D cash-book
page.

Once the data has been
loaded on to the machine,
summary and year-end
accounts can be readily pro-
duced, something it is difficult
to do manually. Receipts can

be analysed over 10 depart-
ments and the package can
handle any of the nine VAT
schemes currently available
for retailers.

The basic software package
costs £395, with additional
modules to handle VAT re-
porting, unpaid bills and out-
standing invoices at £50 each.
Leasing the whole system in-
cluding Pet and printer would
work out around £15 per
week. Micro-Simplex is work-
ing on connecting the system
up directly to the TEC MA 19
cash register.

Details from Micro-Sim-
plex, 8 Charlotte Street West,
Macclesfield, Cheshire, SK1l

6EF. Tel: 0625 61500. M}

PRACTICAL COMPUTING September 1982

Printout

ERA launch is
no handicap

THE GOLF WORLD is about to

be plunged into turmoil with | Osborne

the introduction of new handi-
capping rules, probably from
January 1, 1983. This will im-
pose a sizeable workload at
the 2,750 goif clubs around the
U.K., as goif handicaps are
calculated from the resuits of
past competitions. So it is a
convenient time for ERA
Consultants to launch its Club-
master package, based around
the portable Osborne micro-
computer.

For £2,500 you buy the
Osborne itself, an Epson

disabled. The location is
Neath Hill Professional Work-
shop in Milton Keynes, which
is itself a business venture run
by severely disabled people,
producing a variety of soft-
ware products and trading as
an Apple dealer.

The course is on Saturday,
September 25 and costs £6.50.
More details from The Spas-
tics Society at Castle Priory
College, Thames  Street,
Wallingford, Oxfordshire
0OX10 OHE. Telephone: 0491
37551.

|

|

MX-80 printer, all the usual

software such as
WordStar and SuperCalc, and
the Clubmaster package.

Clubmaster can be used to re-
cord scores during competi-
tions, print out scoresheets and
update and report handicaps.
The system was designed by
Keith Roberts, a category 1
amateur golfer based at Disley
Golf Club, Cheshire.

For major events the system |
can display a comprehensive
Leader Board, and with a £50
adaptor the Osborne will dis-
play this on up to 12 TV sets.
The membership and subscrip-
tion side of the system can
handle 26 categories of mem-
ber and 10 methods of pay-
ment, and will cope with 700
to 1,000 members on an unex-
panded Osborne. Subscription
bills, membership lists and
reminder letters can be
produced.

In addition, ERA has set up
various golf-club oriented |
financial  applications  on
SuperCalc. More details can
be obtained by contacting
Keith Roberts, ERA Consul-
tants, 4 Devonshire Park
Road, Davenport Park, Stock-
port SK2 6JW. TelephonE]:

[ | 061-480 8927.
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For m’mmmef S

DUE TO CONTINUED PRODUCT ACCEPTANCE AND SALES SUCCESS DATAVIEW HAVE SLASHED

THE PRICE OF THEp.z‘.Bﬂslc CMPIIER I)OW£99‘50

+ VAT FOR A LIMITED PERIOD
KCOMPILING & LANGUAGE SYSTEMS FOR THE COMMODORE RANGE OF MICROCOMPUTERS. 3k UP TO 20 TIMES FASTER
WHEN COMPILED. 3k MORE COMPACT OBJECT CODE, e.g. A 24K PROGRAM WHEN COMPILED WOULD RUN ON A 16K
MACHINE. 5k AVAILABLE ON COMMODORE 3000, 4000 AND 8000 SERIES MACHINES INCLUDING 8096. 3k HANDLES FULL
ARITHMETIC EXPRESSIONS. 2k COMPILER COPES WITH NESTED LOOPS, HANDLES ARRAYS AND VARIABLES DYNAMIC -
ALLY AND ACCEPTS EXTENSIONS TO BASIC. % THOROUGHLY SUPPORTED BY A COMPREHENSIVE MANUAL AND FULL
BACK-UP FROM DATAVIEW. 3k SYSTEM 96 WILL ALLOW YQOU TO UTILISE THE POTENTIAL POWER OF THE 96K RAM
USING THE BASIC PROGRAMME LANGUAGE.
Please Tick

PLEASE RING OR WRITE TO: Send details of the DTL Basic Compiler D
Send the DTL Basic Compiler. | enclose a cheque for £116.00 including VAT and p. &p. D

DATAVIEW LIMITED

PORTREEVES HOUSE Name Title
EAST BAY -]

COLCHESTER -1 — =

CO1 2XB Address

TELEPHONE: (0206) B65835 Tel. Ref. P.C.1

@® Circle No. 134

S-100 MULTI-USER MULTI-PROCESSORHARDWARE )

Upgrade package is available for:
— North Star Horizon

— Comart Communicator

— Vector Graphics and other S-100

Each user running standard CP/
M2:2 or CP/M86 with zero CPU

degradation. S U p e rSta g

DESKTOP COMPUTER PACKED systems

WITH:

PROCESSING POWER SYSTEM SOFTWARE

Up to 16 users each with its own private card Each user processor runs its own dedicated
copy of the industry standard CP/M 2.2 or CP/M

vyf_\ich contains Z80A, 64 KBytes, VDU i/o and

printer i/o, ie total of 16 Z80s and 1024 KBytes
of RAM. {Optional 16 bit 8086 processors with
128 KBytes).

STORAGE

Integral 5.25" Winchester Disc with up to 15 M
Byte capacity and integral 5.25" Floppy Disc
with up to 800 KByte capacity. Optional — 14
MByte cartridge tape back-up unit, up to 80
MByte Winchester Disk Unit.

HIGH PERFORMANCE

Unlike single — CPU multi-user systems (eg.
MP/M, MVT-FAMOS, QASIS, etc) where system
throughput degrades as additional'users are
added, Superstar has no CPU degradation at

86. Shared resources {Disks and Systems
Printers) are controlled by DPC/OS which
supports file/record locking, print spooling,
multiple printers and interprocessor
communications. Language available: BASIC,
COBOL, PASCAL, FORTRAN, PL/1, AP1.

APPLICATIONS SOFTWARE

Word Processing, Sales, Purchase, Nominal
Ledger, Payroll, Order Processing/Invoicing,
Stock Management, Job Costing, Mailing
System, Insurance Brokers System etc.

LOW COST (FROM £1750) AND EXPANDABLE (AS YOUR

all. Each user has its own private processor and \N
memory and VDU i/O running &t 4MHz: NE Es s S P . NEQED?j EROW)
uperstar starts a or single user system Quad density
?RIN_TEIR 'NTFRFAC‘E : e FEATUR floppies and it is field upgradable to hard disk system of up to
seria fand ﬁaral el printar ports shared by all users plus a private ET 80 Mbyte capacity and by simply adding a private processor
[PHIET U (e VST Y ER card for each us(;r tr;‘e system can be configured into multiple
16 BIT 8086 PROCESSOR _users as and when required. The 16 bit processor is fully
More power and faster processing time is offered through 16 bit private LOW S compatible within the standard Superstar multiprocessor system
processor card based on BOBE, CPU and 128 KByie RAM expandable to PR\CE permitting efficient upgrading as futqre needs develop, without
1 MByte. The system automatically loads CP/M BB to the 16 bit private sacrificing any of your extensive hardware and software
investment.

processors.

CP/M MULTI-USER MULTI-PROCESSOR SOFTWARE
Bromley Computer Consultancy

PROFESSIONAL APPROACH TO MICROS
244A High Street, Bromley, Kent BR1 1PQ.

Telephone: 01-464 8080 Telex 896691 TLXIR G (Attn. ‘BROMCOMP”’)
OEM, DEALERS AND OVERSEAS ENQUIRIES WELCOME

de of Digital , Horizon is a trademark of North Star Computer Inc. DPC/OS 1s a trademark of ACE Inc.

Superstar is a trademark of Bramley Computer C CP/M s a

@ Circle No. 135
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI g50 2

ATARI PRICES REDUCED!

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400/800
personal computers. We believe that the Atari at its
new price will become the U.K.’s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
you full details. Alternatively give us a.ring on 01-301
1111 or 01-309 1111.

s £199
s £248
see £449

400/800 SOFTWARE & PERIPHERALS

Don‘t buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that’s all you'll need. Later on you can buy the Basic
Programming cartridge (£35) and try your hand at programming using the easy to iearn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop’s catalogue and price list
as well as details on our users club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES Mountain Shoot BUSINESS DYNACOMP Maths-Tac-Toe Scram Castle Sleazy Adventure Jawbreaker PROGRAMMING
Cables Rearguard Calculator Alpha Fighter Metric & Prob Solvg States & Capltals Centurion Solitaire Mission Asteroid AIDS from Atari
Cassettes Star Flite Datebase gemt  Cl { M Touch Typing Checker King Space Chase Mouskattack Assembler Editor
Diskettes Sunday Golf Decision Maker Crystals Music Terms/Notatn Chinese Puzzle Space Trek Threshold Dsembler (APX)
Joysticks Graph-It Forest Flre Musical Computer ~ EM| SOETWARE  Codecracker Sultans Palace Ulysses/Golden FI  Microsoft Basic
Le Stick - Joystick AUTOMATED Involeing Intruder Alert My First Alphabet British Heritage Comedy Diskette Tact Trek Wizard & Princess Pascal (APX)
Misc Supplies SIMULATIONS Librarian Monarch Number Blast Cribbage/Dominces Dice Poker Terry Pilot {Consumer)
Paddles Crush Crumbie Cmp Mort & Loan Anal Moonprobe Polycalc Darts Dog Daze Wizards Gold PERIPHERALS Pilot {Educator)
Datestones of Ryn  Nominal Ledger Moving Maze i Of u.s. E Scene Jig Dominati Wizards Revenge Centronics Printers  Programming Kit
ADVENTURE INT Dragons Eye Payrol Nominoes Jigsaw Quiz Master Hickory Dickory Downhill Disk Drive
tt Adams Adv tnvasion Orlon Personal Finl Mgmt  Rings of The Emp Starware Humpty Dumpty Eastern Front ENTERTAINMENT Epsom Printers SANTA CRUZ
No 1 Adventurelnd Rescue at Rigel Purchase Ledger Space Tilt Stereo 30 Graphics Jumbo Jet Lander Galahad & Holy Grl from ATARI Program Recorder Basics of Animation
2 Pirate Adv Ricochet Sales Ledger Space Trap Three R Math Sys Snooker & Billiards  Graphics/Sound Asteroids RS232 Interface Bobs Business
Mission Imp  Star Warrfor Statistles 1 Stud Poker Video Math Flash Submarine Commdr Jax-O Basketball Thermal Printer Display Lists
Voodoo Cast  Temple of Apshai Stock Control Triple Blockade Wordmaker Super Cubes & Tilt  Jukebox Blackjack 16K Memory RAM  Graphics Machine
The Count Upper Reaches Aps  Telelink 1 Tournaf t Pool L Centiped 32K Memory RAM  Klds 1 & 2
Strange Ody Visicalc EDUCATION EDUCATION Memory Match Chess Horizontal Scrolling
Mystery Fun  BOOKS Weekly Planner from APX from ATARI ENTERTAINMENT Midas Touch Entertainment Kit PERSONAL INT Master Memory Map
Pyrarud ot O Basic Ref Manual Word Processor Algicalc Conv French trom APX Minotaur Missile Command from APX Mini Word Processor
Ghost Town Compute Atarl DOS Atlas of Canada Conv German Alien £gg Outlaw/Howitzer Pac Man Adv Music System Page Flipping
No 10 Sav island 1 Compute Bk Atari CRYSTALWARE Cubbyholes Conv talfan Anthill Preschool Games Space Invaders Banner Generator Player Missile Gr
No 11 Sav Island 2 Compute Magazine Beneath The Pyram Elementary Blology Conv Spanish Attank Pro Bowling Star Rajders Blackjack Tutor Player Piano
No 12 Golden Vay  De Re Atarl Fantasyland 2041 Frogmaster Energy Czar Avalanche Pushover Super Breakout Going To The Dogs  Sounds
Angle Worms DOS Utilities List Galactic Quest Hickory Dickary European C & Caps Babel Rabbotz Video Easel Keyboard Organ Vertical Scrolling
Defiections DOS2 Manual House Of Usher Inst Comptg Dem Hangman Blackjack Casino Reversi Il Morse Code Tutor
Galactic Empire Misc Atari Books Sands Of Mars Lemonade Invit To Prog 1/2/3  Block Buster Saimon Run ON LINESYSTEMS Personal Fitness Prg  SILICA CLUB
Galactic Trader Op System Listing  Waterloo Letierman Kingdom Block ‘Em 747 Landing Simul  Crossfire Player Piano Over 500 programs
Lunar Lander Witey Manual World War |11 Mapware Music Composer Bumper Pool Seven Card Stud Frogger Sketchpad write for details

FOR FREE BROCHURES -TEL: 01-301 1111

For tres brochuras snd heviews on our 1ange of efectiomc products, plesse telephone 01-301 1111 FREE LITERATURE

To order by telephone, just Quate your name, address, credit card number, and order requirements 3 3 1 am interested in purchasng an Atan 400800 computer and would Iike 10 receve copies
and ieave the rest to us. Post and packing s FREE OF CHARGE in the UK. Express 24 hour dehvery i | | of your brochures and test reports as weil as your price list covering all of the available
" Il Hardware and Software
"l h

avaiiable at an additional charge i, |||
© SHOP DEMONSTRATION TIES — we provile full full faciities st our shop in Sidcup . I
Name
wnll! 'm‘"' “nith Address

Manday to Saturdey Sam to $30pm (closing Thursday Tom, Frday
wa are a specuglist m
||Ill
SILICA SHOP LIMITED

© MAIL ORDER —
I )
mumlll
Dept PC3. 1-4 The Mews, Hatherley Road. Sidcup, Kent DA14 40X "||||m||| ‘-||m||||| W) Postcode
Trleghane 01 301 1119 or 01 309 1111, (PC9) — Practical Compuling — Sept. 1982

your door
® MONEY BACX UNDERTAKING — i you are totally unsatished with your purchase, you may return

o L 3
order company and are abie 1o supply goods direct to i '
10 us within 15 days On racedpt of the goods in satstactory candrtion we wil qive you 8 tull "llllllllll i

I 'llllllll"l ‘il
 PART EXCHANGE/SECOND HAND MACHINES — we ofter & part exchange scheme 1o trade in
makes of .V game for personal computers. .
® COMPETITIVE PRICES — our pnces, offers and service are very competilive We are never :
knowingly undersold, and wil normaily match any lower pnce quoted by our compestars 13 "
 HELPFUL ADVICE — available on the sutabity of varous computers I |
© AFTER SALES SERVICE — bie on ail computers out of guarantee. g

® VAT — all prices quotes abave include VAT at 15% [y il
» CREOIT FACILITIES — we offar ¢cred over 12, 24 or 36 months, please ask for details II
“WIRIE o

@ Circle No. 1
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A NEW BRITISH PRINTER
TO BEAT THE WORLD!

W o YTV T T
=T WALTERSEZO

UNBEATABLE VALUE!

B 80/132 column dot matrix printer The Walters 120 sets new standards in
B 120 characters per second quality or)d value for money in the dot
B 9 wire ballistic, bi-directional logic ~ Matrix printer ma rket.

seeking print head Just check the specification and you'll
B Plug-in interfaces: find there’s never been a better time to

Centronics Serial V24/RS 232C  buy British!!

20 mA current loop L.E.E.E. 488 And the price - £39 5 00

an amazing o —

| High ReSOIUﬁon Clnd BIOCk Gl’QpthS (with centronics intertace).
B ond more! {Seriol [20mA current loop £25.00 extra, |EEE. 488 £33.00 extra) All prices quoted exclude VAT,

For full details and the name of your nearest dealer contact:

| /\/\ }D T =— 16 Putnoe Lane, Bedford. MK41 9AB Telephone: 0234 62288
{ \ Y\ —\ —— 1 Chilton Road, Edgware, Middx. HA8 7NJ Telephone: 01-952 7956

@® Circle No. 137
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A taste

TOP APPLE people were around
recently in London for a series
of briefings to prepare the
way, John the Baptist fashion,
for what they term their
Fourth Generation machines.
The only revelation to emerge
was that Keith Hall, Apple’s
new U.K. marketing boss and
formerly with Commodore,
had slashed 231 dealers out of
approaching 600 from Appie’s
approved list in his first six
weeks in an effort to tighten
up the dealer network.

Rumour has it that the new
Apple IV will be a 68,000-
based 16-bit machine, clearly
aimed well up-market for
Apple. It comes with IMbyte of
RAM and 1-5 Mbyte of buiit-
in floppy storage. With printer
and screen the system will seii
for around £5,000, placing it at
the top of the professional-
executive market siot which
Apple sees as the growth area
for personal computers.

The most interesting thing
about it is the operating sys-
tem, which is not the ubi-
quitous Unix but a special
Apple-written product. The
user interface resembles that
of the cult language Smalltalk,
developed at Xerox’s Palo
Alto Research Centre and
currently available only very
expensively on the Xerox Star
executive work station. Key-
strokes are minimised by
having the user control the sys-
tem with a hand-held mouse;
everything is made ultra sim-
ple by simulating sheets of
paper on the screen and point-
ing with the mouse to graphi-
cally descriptive function
boxes. )

The very high-resolution

of Apple IV? _

Thohas J Lawrence, Apple’'s European manager.

graphics are not in colour. |
Apple thinks only 10 percent of
the potential users are in-
terested in colour, and in this
they take issue with the
Japanese, whose new
machines all seem exploit
colour. But the Apple printer
will be able to dump the 400-
by-800 resolution graphics
directly to paper, which may
be more important to profes-
sional users.

The system is likely to come
with a considerable body of
software included in the price,
continuing the trend of the
Apple I1I; this probably means
word  processing, spread-
sheets, communications and
some accounting applications,
as well as software develop-
ment aids.

Apple believes that fourth-
generation machines will only
sell on the back of good soft-
ware. “Hot hardware worr't
win the battle”, as European
vice president and manager

PRACTICAL COMPUTING September 1982

Tom Lawrence said at a recent
briefing.

The launch date is unlikely
to be before February 1983.
Shadowy machines exist now,
but Apple does not intend to

go off at half-cock as — it
half-acknowledged — with the
Apple III.

If all this is true it is to be
welcomed. Apple is not going
to waste the capabilities of 16-
bit CPUs and cheap memory
by emulating CP/M or some
other historic artifact. It rein-
troduces a bit of excitement
after the bog-standard CP/M
box, and the now endless rows
of Unix look-alikes, which
may well end up appealing
more to programmers than to
the end-user. Apple is sticking
with its original personal-com-
puter concept — the machine
you would like to own yourself
to do business on — though
unfortunately you do need to
be a rather up-market person|
to afford one.

The CX-80 Colour printer
can now be provided with
an optional interface which
allows hard copy to be
printed, in colour, from a
Prestel terminal. Fitting the
interface does not interfere
with the printer’s operation,
which is as a computer
colour output printer
connecting to the computer
via the RS-232 or parallel
interface. Black-and-white
Prestel printers are also
available. For details
contact DN Computer ,
Services on 061-643 0016.10

‘appropriate address space- ex-

Memic to put it into reduced

Long-term
program
storage

MANY PROGRAMMERS want a
simple way of permanently
storing a program in memory.
Obvious . applications are to
keep a favourite piece of sys-
tem software in ROM or to
build very cheap turnkey sys-
tems which do not need discs.
A convenient way of doing this
for one-off or low-volume sys-
tems, which does not invoive
using any PROM program-
ming hardware or special soft-
ware routines, is available
from Cambridge Microelec-
tronics.

The Memic L costs £30 and
will work with most popular
microcomputers. To use it you
replace a 24-pin memory chip
with the Memic. Inside is 2K
of CMOS RAM and a lithium
battery, good for several years
of use. Programming is simply
a matter of writing to the

actly as if it were ordinary
RAM.

When the machine is turned
off you flick a switch on the

power-consumption mode,
and the contents will still be
there next time you power on.
The Memic can replace most
24-pin chips, either ROM or
RAM. The only restriction is
that the system must not
assume an access time much
faster than 200ns.

The unit comes in two
packaging styles, a 3in. high
tower-block version which fits
directly into the socket on the
PCB, or a low-profile version
for machines like the Apple
where boards are closely
stacked together, where the
works live outside the system
box. at the end of a ribbon
cable.

More details from Cam-

bridge Microelectronics, 1
Milton Road, Cambridge CB4
1UY. Telephone: 0223
314814, 0
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WE PUT CP/M

42

Micro Technology, the people who put CP/M on the Sharp MZ-80B, and on the all-new
MZ-80A, have achieved the near impossible and produced CP/M on the PC 3201; plug our
board into the back of your PC 3201 and you can run standard 64k CP/M and use the vast library
of CP/M software that Micro Technology can supply.

Now look at Sharp equipment, with all machines offering CP/M and integration using
CP/NET and MP/M, you can network .
together the economy of the MZ-80A, the
speed and graphics capability of the
MZ-80B and the superbly attractive
business presentation of the PC 3201.

SHARP

MZSOB Highly flexible micro

computer with 64k RAM, disks or tape;
high resolution graphics and CP/M.

SHARP

PC3201 And newly available from

Micro Technology, a plug-in board that allows you to run your

PC 3201 with standard 64k CP/M. All CP/M products on our list

are now available, including the superb new
Padmede/Micro Technology business packages, all
making the PC 3201 an excellent business machine.

-
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SHARP

MZSOA The newest Sharp

machine, bristling with features,
equally athome inadomesticora ™= -
business environment. Now withCP/M.

If you're interested in the hardware as well -
then please call us.



Just check through our list of software

WORDSTAR Powerlul word-processing
eackage. made easy 1o use by full function
ey support on the MZ-80B. £242
MAILMERGE Add on (o WORDSTAR,
provides mail-shot and textinclusion. €73
SPELLSTAR Add on 1o WORDSTAR, for
spelling checking. 211
DATASTAR Screen onented form definition
and data entry tool. 17
SUPERSORT | Powertul disk based
sorlgacka%e. Stand alone program and
MICROSOFT compatibie CALLING
SEQUENCE RELOCATABLE
ROUTINES £122
SUPERSORT Il As SUPERSORT I. bul only
the stand aione program. £97
WORDMASTER Superb screen based 1ext
editor, all functions driven by MZ 80B
function keys. £73
CALCSTAR The new financial planning
package from the MICROPRO stable €144
EASYFILER Flexible data delinttion, data
entry, data update and report
generaior. £150
EMIS Estate agent management
information system. Designed by estate
agents for estale agenis £795
COMAL-80 The revolutionary structured
grogrammmg languages, easy 10 use as
ASIC. Recommended for education and
teaching environment. £130
BASIC-80 Accepted standard
Microprocessor based BASIC
interpreter. £185

BASIC COMPILER BASIC-80 compalible
compiler, makes BASIC programs run

many imes faster. £
FORTRAN-80 ANSt standard FORTRAN,
except for COMPLEX numbers. £200

COBOL-80 1974 ANSI standard COBOL.
wilh Iar%e rogram chaining and screen
DISPLAY/ACCEPT. £
M/SORT Powerful spriing facity for use
primarily with COBOL-80. £7!
Mu-MATH & MuSIMP Symbolic math
package, allows computation on to 611
anthmetic digits Superb for scientific and
engineering apphcations. €149
Mu-LISP & Mu-STAR Extended LISP 1 5
Includes screen based LISP environment
edior £
EDIT-80 & FILCOM Line oriented random
access tex| editor Includes source and
binary hie compare program. £€71
MACRO-80 Assembler with Z80
mnemonics. includes linking loader. hibrary
manager and cross relerencer £119
CIS COBOL ANSI 74 standard COBOL to
full level 1 standard £425
FORMS-2 For use with CIS COBOL.
provides superb screen handling capamm&o
for CIS COBOL programs £1
PROSPERO PRO PASCAL Fastest Z80
PASCAL we know £190
PL/1-80 ANSI standard subset G based
PL/1 producing direct object code for fast
execution £2
BT-80 Record relrieval syslem or use with
PL/1-80. o give data base managementl
facilities £1

MAC Upward compatible assemblers from
ASM, provides MACROs and Z80

assembly support. £53
ZSID Super symbolic debugger, with lull
780 mnemonic support. Works well with
MACRO-80. £59
TEX Text lor matter ideal for producing
manuals and similar documents. Note this

1s not screen based £59
DESPOOL Allows listing of files at same
time as olher processing. £29
CBASIC Commercial BASIC. used
extensively for business packages. £65
CB80 Full compiler for CBASIC £298
MINI MODEL Very powerful professional
financial modelling package £3
MAGSAM Indexed sequential access
routines, for use with CBASIC. £110
BASKAM Basic keyed access routines lor
use with BASIC 80. £95
DATAFLOW Easy use data file entry lool.
For reports, labels or MICROPRO
MAILMERGE compalibie files £99
PADMEDE/MICRO TECHNOLOGY A tull
range of business software converted by us
from the highly reliable PADMEDE onginals
1o run under CP/M.

SALES LEDGER SYSTEM Fully integrated,
secure, parametensable with full report
faciities £24¢
PURCHASE LEDGER SYSTEM All lhe
same flexibihty as the sales ledger

system £249
SALES INVOICING SYSTEM Automatic
product description access, audil trail,

6 Mb Winchester hard disk — £1930
12 Mb Winchester hard disk — £2475
18 Mb Winchester hard disk — £3020
24 Mb Winchester hard disk — £3565
*Integral floppy back-up unit — £400

*Clock option

(improves MP/M performance)-£25
RS232C card for MZ-80A or MZ-80B

fully program controlled up to 19,200

MZ-80A

instanily updatable product file (even while
crealing an invoice). Integrates wilh sales
ledger system if required. £24
NOMINAL LEDGER SYSTEM Integrates all
the sales and purchase side of your
business. Trial balances can be produced *
for incomplete records accounting.  £249
STOCK CONTROL SYSTEM Full slock
conirol system with mtnimum stock levels
and re-order levels. Integration to sales .
invoicing Sysiem provided. £249
MICRO TECHNOLOGY MICROTEXT

Easy lo learn and easy 10 use (ext

processor with far more friendly user
interface than WORDSTAR. If you wish o
use i, then far more power 1s available lo
you, including calculator, column and row
fotalhing and macro (ext lunctions. £270
MICROMERGE Integrate and merge facilty
for use with MICROTEXT. Use for mailshots
and simple database retrieval and

reporting. £70
EXPAND Library routines for use wilh
MICROSOFT calling sequence products.
Gives MZ 80B graphics, casselle and
music handling. £65
Free with any MICROSOFT product
purchased ai the same time from us.

Please state for which machine /version of
CP/M the product is intended.

CASH WITH ORDER for goods by return.
Post & packm? at £2 per tem + VAT «£15%.
All orders senf 1st class post.

NOW WE HAVE ADDED

6 TO 24 MbWINCHESTER
DISKS, MP/M AND
NETWORKING ON SHARP

AS WELL!

PC 3201

baud, dual RS232 or EIA - £150

*Must be ordered with disk unit.

MZ-80B

Totally flexible networks of any mix of up
to 4 MZ-80As, MZ-80Bs and PC 3201s

on an active network, communicating at
speeds of up 019,200 baud or miles apart.

CP/NET - £250

MP/M - £350

Dealer enquiries welcomed.

ICro

LIMITED

r

Technology -
=

51/53 The Pantiles, Tunbridge Wells, Kent TN2 5TH.

CP/M, MP/M & CP/NET are trade marks of Digital Research.

@ Circle No. 138

Telex 95441 MICRO-G

Ask your dealer for details or call us on Tunbridge Wells (0892) 45344.




e MICROSOURCE

tries to bring you a new product each month, but we have a
host of other useful utilities and books, which you will see
advertised in the back issues of PRACTICAL COMPUTING. But
as a new offering this month we are pleased to offer

DARK STAR'S SNAPSHOT

PUT LOCKSMITH BACK ON THE SHELF! SNAPSHOT IS THE
BACKUP SYSTEM THAT REMOVES COPY PROTECTION FROM
DISKS, AND COPIES MOST PROGRAMS THAT NO BIT COPIER
CAN TOUCH — INCLUDING THE BIT COPIERS THEMSELVES!

FEATURES:
— FASTER AND EASIER TO USE THAN ANY BIT COPIER
— COPIES 13-SECTOR PROGRAMS TO 16-SECTOR DISKS
— CAN REPEATEDLY INTERRUPT AND RESUME RUNNING
ANY PROGRAM YOU WANT TO STUDY OR BACK UP
— FULL MONITOR CAPABILITIES TO EXAMINE, MODIFY,
TRACE, SINGLE-STEP, OR DISASSEMBLE AN INTER-
RUPTED PROGRAM
Snapshot is also useful for debugging and analysing programs.
It can examine, modify, disassemble, step and trace any inter-
rupted program. The program, which may be in any language,
can be repeatedly interrupted, examined, dumped to disk, and
restarted from the point of interruption.
Snapshot costs £95 (inclusive of VAT p&p)

VISICALC USERS

We now have two BOOKS to help you with ideas to use
VISICALC:
VISICALC: HOME and OFFICE COMPANION
by CASTLEWITZ published by McGRAW-HILL at £12  and

THE POWER OF VISICALC

VISICALC is one of the most exciting developments in comput-
ing. The manual is thick and meaty, but when you have worked
through it and mastered the use of this new language, you have
a powerful tool at your disposal.

Now with THE POWER OF VISICALC, there is a book which
takes you through a number of exercises on various aspects of
VISICALC, which allows you to follow the logic of VISICALC
functions, and apply them to specific problem solving situa-
tions.

You may find uses you had not thought of, or find out how to
use parts of VISICALC you didn't know existed.

All exercises are step by step with explanations as well as
printouts of the screen as you should see it.

at £8.50
Both include POST and PACKING
from the author of

BENEATH APPLE DOS

a companion volume: BAG OF TRICKS

which comes with ‘a disk of programs. The disk contains 4
programs which are described in detail in the comprehensive
book. There is new information on DOS and handholding tuto-
rials to take you through the use of the programs to repair
disks, change sector ordering, etc. Much more description than
BENEATH APPLE DOS, and easier to understand. The programs
are:

1. TRAX dumps, examines tracks, allows you to look at errors
and protected disks.

2. INIT reformats one or more tracks and allows more efficient
use of the disk.

3. ZAP is possibly the best sector editor on the market. Can be
used to transfer, and compare DOS CP/M or PASCAL files.

4. FIXCAT automates the process of repairing a damaged disk
catalogue, with or without user. intervention.

The book may be useful on its own; the disk is invaiuable.
Together they are not only a tool, but also an education into the
workings of DOS.

And the price is £27 including p&p and VAT.

BENEATH APPLE DOS is still available at £11.95.

TYPE-RIGHT

Turn your Apple Il or ITT 2020 into a professional word-proces-
sing system with full upper and lower case display and proper
shift-key operation.

Piug-in fitting, with enable/disable switch, so no conflict with
any existing hardware or software.

Complete with manual, fitting instructions and software on disk
(including Applewriter conversion, etc).

£46.50 inclusive of VAT, postage, etc.

DO YOU NEED THE TIME

Until now it has been costly to have a clock card in your APPLE.
We now have one with real time and a battery 'back up for
around £50. Write or phone for details.

1 Branch Road, Park Street, St. Albans

|
|
|
l
|

Information Technology

Peter Zorkoczy b 4
This is the year of Information Technology.

What is Information Technology? Where did it come
from? How did it develop? Where is it going? What
canitdo? How doesitdoit?

This new book gives straightforward, no-nonsense
answers to these questions. No specialist knowledge
isassumed. Orderitnow ...

Paperback/152 pages/Published September 1982..

Service, Book Centre Limited, Southport PR9 9YF.
Postage and packing are FREE.
Please send me .... copy*/copies* of Information "

Order from your bookseller or send this form to: Cashpost ’ I

Technology, ISBN 0 273 01798 5/£4.50

Ienclose a cheque*/postal order* for£......, made payable to
Pitman Books Limited. Alternatively, please debit my
Barclaycard Visa*/Access*/ American Express*/Diners I
Club* accountnumber .................... {* Delete as appropriate)

Sigriedlmiah:.... i o ) s hd s UL I
Name (CapsPlease) ..........cccoooovvveiveieeeveeiareserreesisreseseeessens

PN ATESS )t oo sl s o« R sm s B 50 - I

T B R T b e S l I
Pitman Books Limited, 128 Long Acre, London WC2E 9AN

N == = Pitman BookSs w== o

® Circle No. 140

: 7
b Tel: Park Street (0727) 7291 r
® Circle No. 139
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HOW TO

GET MORE FROM

YOUR ww”“"efrfw?
MICRO itz

BASIC 5 days
ADVANCED BASIC 3 days
CP/M* — User level 2 days
CP/M* — Advanced Level 2 days
PASCAL i 3 days
WORDSTAR* WORDPROCESSING 2 days
Z80 ASSEMBLER 3 days

All courses are in London. A wide

range of hardware is available for

practical work.

Contact The Courses Secretary, (
Computer Training & Education

Centre Ltd, 102 — 108 Clerkenwell

Road, London ECI. A professional organisation

01-251 4010/4019 with first class training
facllities In Central London

*CP/M is the T/M of Digital Research Corp.
+ Wordstar is the T/M of Micropro Corp.

® Circle No. 141
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Wherever youare

intheUKthere'sa
Genie dealer nearby

IV YT T

Genie I & IT Approved Dealers

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD

Comserve, Bedford, 0234 216749. BERKSHIREP.C P,

Reading, 0743 589249. Castle Computers(Windsor),

07535 58118. BIRMINGHAM Ward Electronics,

Birmingham, 021 554 0708. Consultant Electronics,

Birmingham, 021 382 7247. A. E. Chapmanand Co.,

Cradeley Heath, 0384 66497/8. BUC INGHAMSHIRE

Photo Acoustics, Newport Pagnell, 0908 610625.

CAMBRIDGESHIRE Cambridge Micro Computers,

Cambridge, 0223 314666. CHESHIRE HewartElectronics

Macclesfield, 0625 22030. Mid Shires Computer Centre,

Crew,0270211086. CORNWALL A B & C Computers,

11 Brockstone Road, St. Austell, Cornwall, St. Austell 64463.

CUMBRIA Kendal Computer Centre, Kendal, 0539 22559.

DORSET Blandford Computers, Blandford Forum

0258 53737. Parkstone Electrics, Poole, 0202 746565. ESSEX

Emprise, Colchester, 0206 865926. GLOUCESTERSHIRE

HAMPSHIRE Fareham Computer Centre, Fareham,

Hampshire, Fareham,231423, HERTFORDSHIRE Photo

Acoustics, Watford, 0923 40698. Q Tek Systems, Stevenage,

0438 65385. Chrisalid Systems and Software, Berkhamsted,

044 27 74569. KENT Swanley Electronics, Swanley, 0322 64851.

LANCASHIRE Harden Microsystems, Blackpool, 0253 27590. Sound

Service, Burnley, 0282 38481. Computercat, Leigh, 0942 605730. BEC

Computerworld (Liverpool) 051-708 7100. LEICESTERSHIRE Kram

Electronics, Leicester, 0533 27556. LONDON City Microsystems, EC2,

01588 7272/4. Wason Microchip, N18, 01 807 1757/2230. Premier

Publications, Aneriey SE20, 01 659 7131. NORTH EAST Briers Computer

Services, Middlesborough, 0642 242017. General Northern Microcomputers, °

Hartlepool, 0783 863871. HCCS Associates, Gateshead, 0632 821924. ',_.—\_\_,f

NOTTINGHAMSHIRE Midland Microcomputers, Nottingham, 0602 298281 L]

Mansfield Computers, Mansfield, 0623 31202. East Midland Computer

Services, Amold, 0602 267079. Electronic Servicing Co., Lenton,

0602 783938. NORFOLK Anglia Computer Centre, Norwich, 0603 29652.

Bennetts, Dereham, 0362 2488/9. OXFORDSHIRE Micro Business Systems,

EVhithay, 0993 73145. Pebbleglow%tdg('ll hame) 084421 5368, SCQITLAND
sco Computing, Glasgow 041 427 5497. Edinburgh: 031 557 39317. ]

Computer and Chips Ltd. St. Andrews, 0334 76206. Scotbyte Computer Sole Importers:

Edinburgh, 031 343 1055, Victor Morris and Co., Glasgow, 041 221 8958, TN\
SHROPSHIRE Tarrant Electronics, Newport 0952 814275. SOUTH WEST ﬁ

Diskwise, Plymouth (0752) 267000. West Devon Electronics, Yelverton,

082 285 3434. Bits and Bytes, Barnstaple, 0271 72789. SUFFOLK Elgelec Ltd.,
Ipswich, 0473 711164. SURREY Catronics, Wallington, Surrey, 01 669 6700/ i
Croydon Computer Centre, Thornton Heath 01689 1280. WALES Tryfan
Computers, Bangor, 0248 52042, WEST MIDLANDS Allen TV Services,
Stoke on Trent, 0782 616929. WILTSHIRE Everyman Computers, Westbury,

0373823764. B&D Computing (Swindon), 0793 762449. YORKSHIRE
Media 5 Ltd; Sowerby Bridge 0422 33580. Advance TV Services, Bradford,
0274 585333. Huddersfield Computer Centre, Huddersfield, 0484 20774.
Comprite, Bradford, 0274 668890. Superior Systems Ltd., Sheffield,

0742 755008. Photo Electncs Sheffield, 0742 53865. Ebor Computer
Services (York) 0904 791595. NORTHERN IRELAND Business

Electronic Equipment, Belfast, 0232 46 161. Brittain Laboratories,

i Chesterfield Road, Matlock, Derbyshire DE4 5LE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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David Watt looks at the
micro which was
announced two years ago
but has seen the light of

day only in the summer of
’82
» THE NEWBRAIN computer was first
' announced during 1980, more or less
when the Acorn Atom and the Sinclair
Z-80 were being launched. At the time
there was great excitement, but people .
lost interest as months went by and no
machine appeared. In August 1981
Newbury Laboratories, the NewBrain’s
originator, sold the project to Grundy
Business Systems, who finally launched
the first two models in May this year.

Model A is the simpler version with
32K of RAM and 29K of ROM at a price
of £199, while Model AD has a single-line
16-character display for an additional
£30. Also available is a battery back-up
module costing £59, which will provide an

" hour’s continuous operation in the event
of a power failure.

A machine with integral rechargeable
batteries, designated ADB, is promised
for the second half of 1982. Grundy
claims the batteries should provide up to
four hours of life when using the display,

~and will preserve memory for up to 20
hours. The standard software supplied in
ROM includes enhanced ANSI Basic, a
versatile screen editor, floating-point
mathematics routines which are accurate
to 10 significant figures, and powerful
graphics.

A model AD machine was supplied for
this review. The first thing that catches
the eye is the styling and the quality of
construction. In a two-tone brown,
moulded ABS case the machine has been
designed to take up as little space as
possible on the laboratory table or office
desk. It measures 1lin. by 6in. by 2in. It
has a separate power supply in a sturdy
metal case which is obviously designed to
stand up to accidental knocks if placed on
the floor.

Keyboard pattern

The keyboard is laid out in the usual
QWERTY pattern, with extra cursor-
control keys at the bottom to either side
of the space bar. The keys have an excel-
lent feel and are mounted with the stan-
dard typewriter spacing so it is possible to

- touch-type.

The extra keys are marked as follows:
Control, Graphics, Repeat, Insert,
Home, —, «, T, |, Escape, Video
Text, and Stop. The Graphics key allows
additional characters to be generated in-
cluding the standard viewdata characters.
The Video Text key, not used at present, is
designed to be used in conjunction with a
teletext module which is to become avail-
able some time in the future.

Above the keyboard, on the right, is a
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NEWBRAIN

16-character vacuum fluorescent display,
giving an excellent range of viewing
angles. At one point during the review a
problem arose with the display. Two seg-
ments in each character glowed con-
tinuously and with varying intensity, but
the problem was rectified of its own
accord.

The display may be used as a window
on a line of up to 288 characters, the —
and < keys being used to scroll horizon-
tally. The display line may be used by
itself or together with the full screen
display. The quality of the screen display
is excellent. A small 10in. monitor was
provided with the system, but the New-
Brain may also be used with an ordinary
TV set. These will display 40- or 80-
character lines, and the clarity of 80
characters per line is comparable with a
standard VDU. Characters are easy to
read on the television, the only problem
being the loss of lines at the top and
bottom of the screen, which is a common
problem when using televisions. It is
usually possible to adjust the set or to
restrict oneself to using the visible lines.
There is no loss of characters to either
side.

At the back of the machine are a
variety of connectors. From left to right
these are: the power input; a 50-pin
expansion bus; UHF TV and monitor;
RS-232C printer; bidirectional RS-232C
Modem and two tape cassette recorders.
The Modem has software-selectable
speeds between 15 and 9,600 bits per
second. The connectors are a special de-
sign and it will only be possible to obtain
plugs and leads from the supplier. There
are no power or reset switches either on
the power supply or the computer. If you
crash the system, which is possible by
opening the tape cassette as the main
input stream, you have to reset by pulling
the power plug out of the NewBrain.

Internally the components are packed
very neatly on two and a half boards. The
boards attach to a black metal plate,
which acts as an efficient heat sink,
stretching the entire width and depth of
the NewBrain and bent at the back to
form a backplate holding all the connec-
tors. The plate becomes very warm if the
machine is left on for a while, showing
that it acts as an efficient method of
transmitting heat away from the internal
circuits.

Communications options

The NewBrain has been designed for
expansion. A module may be attached
which provides additional communica-
tions in the form of four input and one
output analogue ports, a parallel-input
and parallel-output port and two addi-
tional RS-232 bidirectional ports. This
module must be used if you wish to attach
additional memory or other modules, the
exception being the battery module.
Additional memory modules will be
available in sizes of 64K, 128K, 256K or
512K, and a total of four modules may be
attached giving over 2Mbytes of memory.
The additional memory is addressed by
paging. This is all controlled by the ex-
pansion module.

A variety of additional software will
also be available in ROM, including: a
statistical package; text processing; CP/
M; Comal; and Z-80 assembler.

An enhanced version of ANSI Basic
has been provided in ROM. The Basic is
unusual in being, as termed by Grundy, a
dynamic compiler. This means each line
is immediately compiled into tokenised
form when the Newline key is pressed,
and is stored in this form. No compilation
is done when the program is run. How-
ever the Basic still acts like an interpreter
in other respects, allowing statements to
be executed immediately if no line num-
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ber is input, or the program to be inter-
rupted, amended and then to continue
executing at will.

There are none of the structured pro-
gramming constructs which have now be-
come popular with many programmers,
such as Do-Until, While-Wend, Case or
If-Then-Else, and variable names are re-
stricted to- one or two characters. A
mathematics package handles floating-
point arithmetic accurate to 10 significant
digits. Strings may be up to 32,767 char-
acters long, and numerical string arrays
may have one or two dimensions and
have up to 5,375 elements subject to
there being enough memory.

A useful feature is' the capability of
trapping interrupts, which are caused by
pressing the Stop key, but using On
Break Goto. It means it is possible to
prevent programs from being accidentally
interrupted. The standard facilities for
examining, changing and executing
machine-code routines are provided in
the shape of Peek, Poke and Call, and
special single-line functions may be de-
fined using Def.

Error messages are ‘of the form:

ERROR 70 AT 50:2 .
which means an error occurred in the
second: statement of ‘line 50. The line:
statement feature is useful, but explicit
error messages- would be better than
numbers. It is difficult to remember the

Specifications

Microprocessor: Z-80A running at 4MHz
Memory: 32K RAM expandabie to
2Mbytes; 29K ROM expandabie to
2Mbytes [
Keyboard: )
QWERTY with 62 full-size standard-
pitch keys
Display:
TV or monitor, 40 or 80 columns by-25-
lines. Graphics: low resolution 256 or
320 by 250; high resolution 512 or 640
by 250. Vacuum fluorescent 16
character 14 segment display line,
model AD only
Ports:
Two 1200 cassette ports; TV and
monitor; RS-232C/V24 bidirectional
Modem; RS-232C/V24 Printer
Software: o
ANSI Basic, editor, graphics inciuded
in price
Additional software: )
assembler, Comas, statlstics
Prices:
Model A £199
Model AD £229
Expansion module £80
Battery module £59
Model ADB, available later £345.
RAM Modules 64K, available: later £75
128K £135 i
256K £245
512K £445
Input/Output modules:
eight V24 channels £145
16 V24 channels £225
32 V24 channels £395

Monitor £120

I
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90 or so error numbers, which range up to
255"

Input and output are handled by the
generalised operating system called 10S.
Devices are opened using the statements
Open, Openin or Openout. A data
stream, device number, port and para-
meter string may be specified. Each of
the parameters Datastream, Device or
Port may be in the range 0 to 255,
allowing great flexibility in the use of
devices. Currently only 12 device drivers
are available:

0 Screen dispiay
Tape cassette 1
Tape cassette 2
Vacuum fluorescent display line
VF line and screen display
Keyboard
Keyboard with immediate return, allowing
each key stroke to be identified
User port
Line printer
Serial Modem port
Dummy device
Graphics display

Clearly there is plenty of scope for
adding new devices to the system. The
port number may be used for opening
multiple copies of a device. The para-
meter string allows the selection of vari-
ous options depending on the device
being used.

DA WN =
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-‘Tape storage

Load, Save, Merge and Verify com-
mands are provided for using tapes. Data
is transmitted at 1,200baud, about 120
characters per second. A standard Pana-
sonic tape recorder was provided with the
review system and worked perfectly.

Specifying a Load, Merge or Verify
without a file name causes the first file
located to be read, whereas if a particular
file is requested, the names of other files
are displayed on the screen until the
required file is located and read. For

'some reason it is not possible to interrupt
‘tape commands using the Stop key;

instead you must press *.

An excellent editor is provided with
the system. It can be used with the screen
or VF line display or both together. The
screen editor may be opened with up to
255 lines of 40 or 80 characters per line.
It is possible to go to any line in the editor
page, alter a portion of the line and then
press Newline which causes Basic to im-
mediately compile and execute the
changed line.

A large number of facilities are avail-
able directly from the keyboard. The only
problem is many of the functions require
the use of special combinations of keys,
pressing Control, Graphics or Shift
together with other special keys, and it is
easy to forget the particular combination

- required. Mike Wakefield of Grundy says

they have considered the use of a plastic
averlay on the keyboard showing the
various functions, which would solve this
problem although it may make the

1 keyboard look more cluttered.

The graphics package is impressive,
although it was only a pre-release of the
software and several facilities were not
available. Opening a graphics display is a
complex procedure as it must be linked to
an already open edit screen display. Low
or high resolutions are available depend-
ing on whether 40- or 80-character lines
have been specified for the edit display,
and a wide or narrow graphics display
may be selected.

Four-colour plotting

A narrow display only occupies the
central four-fifths of the screen, which
can save a certain amount of space in
memory. The height of the graphics dis-
play is specified by selecting from 10 to
250 graphics lines in multiples of 10, 10
graphics lines being equivalent to one
normal line. The maximum number of
displayable points is 640 by 250. High
resolution is excellent, the only problem
being that the contrast has to be turned to
maximum in order to display vertical
lines. Plotting is executed by manipula-
ting a pen, which has one of four colours,
and a direction. The colours can be 0 to
leave the point alone, 1 to set it to the
foreground colour, 2 to set it to back-
ground and 3 to invert the point.

Two Basic commands have been pro-
vided to make the use of graphics easier.
Plot followed by a series of statements
called the plot list enables manipulation
of the pen, and Pen can be used to
determine the current status of the pen.
When the screen is opened horizontal
and vertical ranges may be defined, then
all plotting is done with reference to the
specified units. This means that the re-
solution selected does not affect the scale
of a drawing.

There are 21 commands available for
use with Plot. Fill, Axes and Arc were
not implemented in the pre-release soft-
ware. The commands ending in By allow
movement of the pen relative to the
current position, whereas the other com-
mands move the pen to an absolute posi-
tion.

Conclusions

@ The NewBrain is a well designed and
constructed machine which should easily
stand up to the rigours of home, office,
laboratory or school use.

@ The small size of the computer makes it
attractive to the business user who does
not want to lose too much valuable desk
space. At the moment, the lack of disc
drives make the NewBrain unsuitable for
general business use, but disc drives and
CP/M are promised for the future.

@ The NewBrain could be used as a
data-entry device or terminal to a host
computer. The power of the NewBrain
means it could do much more than the
typical VDU.

@ Although only the pre-release version
of the graphics package was available, the
high-resolution display was excellent. 1]
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Two for

price of

What would you expect to pay for a
printer that either gave you impressive DP speed
or high WP quality?

For anything between £1500 - £2200 you can
purchase a printer which will give you superb
DP speeds but no real WP quality.

For less than

On the other hand, in a similar price range, you
can achieve immaculate WP quality, but miss
out on the DP speed.
Now, in a special summertime offer,
CPU Peripherals are offering TWO
high performance and quality
printers for the price you would
expect to pay for ONE!

the cost of a quality matrix
or daisy-wheel CPU bring you two
outstanding printers for only £1599*

CPU Peripherals, Rodd Industrial Estate, Govett Avenue, Shepperton, Middlesex, TW17 8AQ.

Telephone: (09322) 46433/4/5/6 Telex: 922637
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The Prima 165
British built in our Woking factory to a proven

design, this outstanding dot matrix printer offers:

@ 165 cps bi-directional printing
@ 80 cps correspondence quality print
® 9 x 9, 96 character sets with lc descenders
@ Downline loading of special character sets
@ Pin addressable graphics
@ Tractors (1 + 8 copies)
@ Superscript/Subscript
® 7 channel VFU
@ Serial and parallel interface (switchable)
@ Buffering up to 3K
©® Low noise (58 db)

* Offer open to orders received
by August 31st 1982.
Price exclusive of carriage and VAT.

@ Circle No. 142

The new Daisywriter 2000

A most advanced microprocessor controlled

serial impact printer giving quality output

QUIETLY.

@ up to 20cps bi-directional

@ 96 character interchangeable cartridge
wheel element

® snap on/off tractor and sheet feed options

@ 4 switchable interfaces - EIA RS-232C/CCITT
V.24, ETX/ACK and DC1/DC3 (XON/OFF)
Centronics 8 bit parallel, TTL logic levels
Current loop, 20 ma £ VDC
IEEE-488, 8 bit ASCII parallel

@ IBM Selectric type cassette film

® 1 + 5 Copies

@ 16K - 48 Kbyte

©® Character buffer

@ 10, 12, 15 characters per inch /
® Forward/reverse paper movement Y 4
@ Automatic proportional spacing L 4

@ Paper-out sensor
@ Forms length control
©® Horizontal and vertical tab




Better buy Cumana
strictly dependable top
Quality Products like TEAC...

like no one else for price!

==

Cumana Ltd. offer
you a dependable flow of
exceptionally high quality DISK DRIVES

from TEAC of Tokyo featuring high reliability and
compatibility. Cumana have an enviable reputation and aim
to continue giving you the best service in the business. These mains
powered Disk Drive units are designed to interface to a wide range of computers
such as TRS 80 models | and Ill. Genie | and I, SWTP, Heathkit, Superbrain, Nascom and the BBC Micro, Model B.

Floppy Disk Drives 40 and 80 Track Cased Units

Single Disk Units Dual Disk Units Disk Drive Cables

1x40 Track single sided Drive £199 | 2x40 Track single sided Drives ~ £369 | 2 Drive Cable £15.00
1x80 Track single sided Drive £265 | 2x80 Track single sided Drives £495 | 4 Drive Cable £25.00
1x80 Track double sided Drive £429 | 2x80 Track double sided Drives £799 Please add VAT to all prices. Delivery at

cost will be advised at time of order

CUMANA LTD 35 Walnut Tree Close, Guildford, Surrey GU1 4UN. Telephone: (0483) 503121. Telex: 858306.

Call your nearest dealer for a demonstration: Write or ‘phone for Data Sheets — Dealer and 0.E.M. enquiries welcome.

RADIO SHACK LTD., P JEQUIPMENTLTD., COMPUTER SHACK 1.C. ELECTRONICS, HEWART GNOMIC LTD.,
London NW6. Tet: 01-624-7174 Guildiord. Tel: 0483-504801 Cheltenham. Tel: 0242-584343 Biddenden. Kent. MICRO-ELECTRONICS, $lapkhall. Hartiepoo!.
COMPSHOP LTO., R.DS.ELECTRICALLTD,  TANDYGLOUCESTER, Tel: 0580-291816 Macclesfield. Tel: 0625-22030  Tel; 0783-863871
!}Jew Bamet.zHezr;s. Portsmouth. Tel: 0705-812478 Giloucester. Tel: 0452-31323 ?:AIICI;?“(’JO&HIE SHOP, gAR:\gA\{(VN LVBDA.‘ . gg:%ng E(:SOMPUTER
el: 01-441-29 eef . Lancs. reat Sankey. Warrington. b
TANDY HASTINGS LTD., COMSERVE, . 3 patican ; :
COMPSHOPLTD, - Haslings. Tol:0424-431849  Bediord. Tel 0234-216749 Li;’;g:j&zié . mb?gssizgigms Mol Solouth: ClevelandiTsh
ondon . Tel: 01-] g I y = y :
e MICROWARE COMPUTING  empmiSE LD, Blackpool. Tel: 0253-27590 ~ Sheffield. Tel: 0742 53865 3 LINE COMPUTING
Dubiin 2. Tel: 604165 Bristol. Tel: 0272-279560 °°'2‘95'e'- Uielh Q0 EBE 0 AMBASSADORBUSINESS ~ ARC ELECTRONICS, "'““:'- ;:’)';:’;8";:;58“9&&
MAGNUS e Nr. Wakefield, W. Yorks H.C. U Al TD.,
LONDONCOMBUTER BLANDFORD COMPUTERS,  MICRO-COMPUTERS, Shipley. W. Yorks. WF26SL. Tel: 0924-253145  Gateshead. Tel: 0632-874811
Uondon Wi Tel:01-368-5721 Tl 0288-53737 ool Oxtord. EEL Q-85 VICTORMORRISLTD, ~  EWLCOMPUTERSLTD,,
NG T e aTs) el H Q-TEK SYSTEMS LTD,, Glasgow. G28LY. Glasgow. Tel: 041-332-7642
LondonN15. Tel:01-808-0377 Brighton. Tel: 0273 672781, SAMBRIDGE COMPUTER  Stevenage, Herts. ZZ'M;;?E‘LBTE’SB EVERYMAN COMPUTING,
™ 5 . -y estbury, Wilts,
CROYOON COMPUTER PARWESTLTD, Cambridge. Tel: 0223-65338 o oo e 1o Laisterdyke. Bradiord. o
CENTRE, Chippenham. Tel: 0249-2131  Off RECORDS i i ? Tel: 0274-663471 CHRISALID SYSTEMS
Thomton Heath, Surre Feddinch Mains, H
Te?01?689~128'0 L HECHASSOCIRTES Computer House, St. Andrews, Scotland. AND SOFTWARE,
. Gateshead. London SW11 1HH. Tel: 0334 76206 Berkhamsted, Herts.
Tel: 0632 821924 Tel: 01-223 7730 : Tel: 04427 74569
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GUESTELCARE

more than just hardware and
software at good prices.

4

We supply @aPpPle hardware and software to care for your financial
modelling, accounting, word processing etc.

But at Guestel that's not the end of the story. We supply GUESTELCARE -
care to ensure that the system you chose is tailored to meet your specific
requirements. We also train all operators to achieve maximum efficiency from
the system.

After you have purchased your system Guestel care continues with night
and day technical and operational support.

Our care also extends to our prices, we take care to keep them as
competitive as we can. :

Clip the coupon or call into our showrooms and let Guestel care for you

and your micro.
.‘ﬁ =

8/12 NEW BRIDGE STREET LONDON EC4V 6AL.
TELEPHONE 01 583 2255.

ik 4
41/43 BALDWIN STREET BRISTOL BS1 1RB. ; D Please send me the current Guestel 'CIDDIQ systems and software price list.
TELEPHONE 0272 277461 s D
X Please ask your sales staff to contact me.
15 GRAND PARADE BRIGHTON SUSSEX BN2 2QB. v
TELEPHONE 0273 695264. f LiviiE
’ . COMPANY

. ADDRESS

® g
applc :

DEALERS AND LEVEL ONE SERVICE CENTRES TO GUESTEL LIMITED 8/12 NEW BRIDGE STREET LONDON EC4V 6AL.
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&RS‘Q‘ @ Circle No. 144

M

THE ULTIMATE IN
DATA MANAGEMENT SYSTEMS

NOW AVAILABLE FOR THE ACT

Compsoft’s DMS is everything you ever dreamed possible in computer software. Fast, efficient
and reliable, DMS is the only complete integrated system for information management.
No matter how unusual your record-keeping problem, DMS will help you to solve it.

DMS needs no programming. Working in conversational English, it creates files,
stores records, searches and sorts on multiple criteria, calculates, writes letters,
and prints lists, reports, and self-adhesive labels.

Full guides are available for DMS in the Medical World, Personnel, Client Records,
Subscription Records and Mailing, Stock, Job costings, Library Records, etc. etc.

Running on the Commodore Pet and virtually any micro running CP/M and MP/M 11, all
systems cost £400 or less. Every version now includes the DMS letter writer option as standard.

THE COMPSOFT HEADQUARTERS AND TRAINING CENTRE, HALLAMS COURT
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CIDER CARDS FOR THE APPLE/PET

¢ EPROM PROGRAMMER/VIA BOARD — 2 in 1 (APPLE)
Save your Important BASIC and MACHINE CODE program on
EPROMS. Programs any pin compatible 2716/2532 eproms. Easy
f

10 use — Just follow VDU Instructions.® It is also a powertul VIA
interface card — see VIA BOARD below. ZIF socket. Just plug into
any Apple slot and go. To store BASIC programs must use CIDER-
SOFT-BASIC MANAGER and 32K MEMORY BOARD.

*Please specify disketta (3.3 or 3.2,1) or cassette for programs,
£62.00
32K MEMORY BOARD — can R/W to RAMS tool {APPLE)

Reads EPROMS/ROMS/RAMS in any combination. B sockets to
store up to 32K bytes of BASIC and MACHINE CODE programs.
Sockets are software selected by ONE instruction. Reads 2716/2532

pin compatible EPROMS/ROMS/RAMS.

£45.00
VIA BOARD — Parallel/Serial/Timers all In 1 (APPLE)
Single VIA 6522 has 2x8-bit programmable bi-diractional ports, 4

] control lines, 2 programmable timars and 8-bit shift register.
£35.00
DOUBLE VIA BOARD (APPLE|
As above but with 2 VIA chips giving TWICE the power. £5500
WIRE WRAP PROTOTYPE BOARD

Plugs into Apple sockets for prototype design. £10.50

CIDERSOFT — BASIC MANAGER ROM (APPLE)
Contains programs for the 32K MEMORY BOARD which LOAD/
CATALOGUE/MANAGE Applesoft Basic programs from memory

board, £25.00

SWEET 18-16 BOARD — Battery Back-Up RAM/EPROM

16K bytes of C-ROM (Bat. Back-Up RAM) and 16K bytes of

EPROM (Not included) for ACORN — APPLE — PET. Plugs into

any 2532 pin compatible ROM socket. 8x4k stockets — sockets are
SOFTWARE selected by ONE instruction.

Board with 16K C-ROM £135.00

Board with 8K C-ROM £95.00
32K VERSATILE MEMORY BOARD — For ACORN/APPLE/PET
Plugs into any 2532 pin compatible ROM socket, Bx4K sockets —

sockets are SOFTWARE selected by ONE instruction. £48.00
4K C-ROM — for ACORN/APPLE/PET — BAT BACK-UP RAM

Plugs into any 2532 pin compatible socket. £45.00
IC and MEMORIES

2716 — £450 2532 —f9.50 VIA —£950 6116 LP —£10.50

All prices are inclusive of VAT and p&p, Cheques are payabie to

CIDER LTD

COMPUTER INTERFACE DESIGN
ELECTRONIC RETAIL LIMITED
5 King Street, Margate, Kent

tel: 10843) 22936

mickie

A special purpose language for multiple choice tests and
quizzes, questionnaires and Computer aided learning (CAL}
— £50 + VAT

* MICKIE programs can be written by people with no
previous experience of programming. Many people have
neither the inclination nor the aptitude to master general
purpose languages such as BASIC or Pascal.

* MICKIE can be used by people who have never used or
even seen a computer before. This is demonstrated by
MICKIE's success with hospital patients.

* MICKIE is written in a simple to use, easy to remerhber
format, designed specifically for the first time user who
does not want to know more than is absolutely necessary
about computers and computer ianguages.

* Originally developed for medical history taking, MICKIE
has been evaluated in hospitals, schools and commerce. It
saves time and provides comprehensive, legible and
structured records.

* The original MICKIE was developed at the National
Physical Laboratory by the late Dr. Christopher Evans (well-
known as the author of ‘The Mighty Micro’ and ‘The
Making of the Micro’).

Full Apple inplementation from:

SYSTEMICS LIMITED
21-23, The Bridge, Harrow, Middlesex HA3 5AG.
Tel: 01-863 0079

1 ——
j  MICKIE is a trademark of the National Physical Laboratory e
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SYMBFILE

PROPRIETRY SOFTWARE CURRENTLY AVAILABLE
FROM MAJOR SOFTWARE HOUSES

57"WINCHESTERS FOR APPLE II°

3, 5 6, 12, 21 MB DRIVES NOW AVAILABLE

COLD BOOTING FACILITY
1 YEARS FULL WARRANTY

PACKAGE SUPPLIER

TABS TABS

ACCESS DATA BASE SPIDER SOFTWARE
OMNIS BLYTHE

ESTATE AGENTS BLYTHE

MICRO PLANNER DATALINK
MEDICAL RAM COMPUTERS
PROGRAM PLAN FARMPLAN
ROSTAR PEGASUS
MICROFINESSE P.E CONSULTING
ACCOUNTING VEGA
ACCOUNTING M.B.C.

ADAM ACCOUNTING .66

SOLICITORS ACCOUNTING
PROPERTY MANAGEMENT
PROPERTY MANAGEMENT
VIDEO MANAGEMENT
PASTEXT

MATHEMAGIC
GRAPHMAGIC

UNDER DEVELOPMENT

PACKAGE

ORBIT ACCOUNTING
SYSTEMATICS ACCOUNTING
JARMAN ACCOUNTING
PADMEDE ACCOUNTING
FORMAT 80

ZARDAX

PFS

PFS REPORT

PFS GRAPH

D. 8. MASTER

D.B.II

VISICALC

VISIDEX

VISIFILE

32 Elmwood Road, Croydon, CR9 2TX
Telex: 893815

Telephone: 01-683 1137/8/9

APPLE is a Trade Mark of APPLE COMPUTER INC.
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E.H, COMPUTERS
ESTATE COMPUTERS
FLETCHER DENNYS
IMPACT MICRO SYSTEMS
PROGRAMVARHUSET
FERRARI SOFTWARE
FERRARI SOFTWARE

SUPPLIER

VLASAK

SYSTEMATICS

JARMAN SYSTEMS

PADMEDE

ELITE SOFTWARE

COMPUTER SOLUTIONS
SOFTWARE PUBLISHING CORP,
SOFTWARE PUBLISHING CORP.
SOFTWARE PUBLISHING CORP,
STONEWARE

ASHTON TATE

VISICORP

VISICORP

VISICORP

1 Symbiotic Computer Systems Ltd.

@ Circle No. 147
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Son of Superbrain

THE ORIGINAL Superbrain from U.S.-
based manufacturer Intertec represented
startling value when it was introduced
into the U.K. at the end of 1979. Then,
for just under £2,000, users got a neat
CP/M-running Z-80. based microcompu-
ter, with 12in. 80-by-24-character screen,
64K RAM, full keyboard with numeric
keypad and two double-density 5.25in.
floppies, all neatly packaged in a single
box. Moreover, the Superbrain boasted
the innovation of a second Z-80A to look
after the discs, which made overall opera-
tion of the system exceptionally quick.

Changing market

The Superbrain has subsequently
established itself as a standard, budget
CP/M machine, and there are now some
5,000 Superbrains in use in the U.K. Yet
technical advances have continued and
the face of the market has been changed
by the entry of the giants of the comput-
ing and office-equipment industries. The
Superbrain was good value when it was
launched. Is the Superbrain II equally
good value now?

The Superbrain II has several improve-
ments and new features, but in concept
and appearance it is clearly the same
machine. The new features are an im-
proved display, a built-in battery-oper-
ated real-time clock, and repricing of the
whole package.

The displayed character set incorpo-
rates true descenders on letters like g, j
and p, for the first time. This merely puts

Ian Stobie investigates
Superbrain II, which
continues the traditions of
the original Superbrain in
concept and design.

right what was a deficiency in the original
display. Blinking, underlining, half in-
tensity and reversed characters can be
displayed. A range of optional character
sets in Eprom chips is available from
Intertec. One of these can now be instal-
led to function as an alternate character
set, selectable on a character-by-charac-
ter basis under program control. It is also
possible for the user to define special
character sets and save them on disc,
though the process is rather laborious.
These features may well be of greater
interest to system builders than to the
ordinary user.

Microsoft Basic 80 as well as CP/M 2.2
is now provided as standard in the price,
which has been dropped by about 25
percent: the cheapest model JD has 350K
of disc space, equivalent to the original
Superbrain, and costs £1,550. The 700K
model QD costs about £1,800 and the 1.4
Mbyte model SD is £2,095.

Several different hard-disc units are
available from independent suppliers.
Icarus, for instance, has a 5.75Mbyte
hard disc which fits in the space usually
taken up by one of the floppy drives. This
brings the cost of the model QD up to

+
-
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£3.950. Intertec’s own hard discs are link-
ed to its Compustar multi-terminal net-
work, and are not yet available for the
Superbrain. A10Mbyte hard disc and two
terminals cost around £4,500.

Although the outside of the new
machine looks like the old one, internally
it has been completely redesigned, with
all new circuit boards. The resuit is a
lower component count, and the similar-
ity, already apparent, between the Super-
brain and the Compustar terminal is in-
creased to the point where they are
almost identical. An upgrade kit to
actually make the Superbrain II into a
Compustar terminal has not yet been
announced but it looks like a simple and
intended step.

Tidy appearance

Setting up and using the Superbrain is
easy; since it all comes in one box it is
simply a matter of plugging a single 13A
plug into the wall. The Superbrain retains
its appeal as a kind of CP/M Pet, with no
trailing cables or installation problems. A
printer can be attached via one of the two
RS-232 ports provided.

Once the machine is switched on, the
system loads CP/M from the disc in the
left-hand drive or, if the drive is empty,
displays a message to insert a disc. The
current time, provided by the battery-
driven clock, is displayed at top right.
The clock also keeps track of the date
while the machine is turned off, and

typing Date will display today’s date on
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the screen. The day-date clock can be
used, for instance, for timing events in
seconds or checking if a year is a leap
year.

Characters are made up of white dots
on a seven-by-five matrix against a black
background. The display does not match
up to the standards of, say, the ACT
Sirius, which costs only a few hundred
pounds more. The Superbrain design
does betray its age when such ergonomic
features are considered. Brightness can
be adjusted, but not contrast.

The keyboard is built into the same box
as the screen and cannot be detached and
moved to a comfortable viewing distance.
Most mpdern machines allow this, even
the Osborne 1, and where unionised
workers will be operating the machine it
is likely to be an obligatory demand.

The keys themselves feel good: touch
typists seemed to find them comfortable,
and the keyboard light and fast to use.
Construction seems generally robust
although the machine does have a slightly

Specifications

CPU: Twin Z80-As running at 4MHz; one
performs all processing and screen-
related functions, the other handles disc
/0.

Memory: 64K RAM

Ports: Two RS-232C interfaces

Display: Monochrome 12in. screen with
white P4 phosphor, allowing 24 lines of
80 characters; characters formed from
five by seven dots on a seven by 10
field and have true descenders, upper
and lower case

Keyboard: QWERTY layout generating full
ASCIi upper and lower-case set

Clock: Battery-operated, providing day,
date and time

Bus: Connector for optional S-100 adaptor

Discs: Integral dual 5.25In. floppies,
capacity 350K, 700K or 1,400K
depending on model

Size: 15in. high by 21.5in. wide by 23in.
deep, weight 45ib.

Software included in price: CP/M 2.2,
assembler, debugger, Microsoft Basic 80

Other languages: Fortran, Cobol, APL,
etc.

Price: £1,550 for Model JD with 350K disc
space £1,795 for Model QD with 700K
disc space £2,095 for Model SD with
1,400K disc space

U.K. suppliers: Encotel 01-820 5701; GST
0954-81991; Icarus 01-485 5574;

KGB 0753-38581; Sun 01-751 6695; and
others.
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budget feel about it. The discs make a
groaning noise when accessing data. The
floppies rotate all the time, whether or
not they are being accessed, which may
mean increased disc wear. On the review
machine the power on-off switch came
away from its mounting on a couple of
occasions, and was left hanging by two
wires.

Terminal emulation

CP/M 2.2 is the current release and a
very wide range of software is available in
Superbrain format. The Superbrain II is
completely software compatible with the
earlier machine. For some reason special-
ist engineering and construction-industry
software suppliers have found the Super-
brain an attractive machine to write for,
and a number of companies are listed in
Practical Computing’s Software Buyers’
Guide servicing this market. Com-
munications software is available to make
the Superbrain emulate many popular
terminals, and the machine is widely used
as an intelligent work station linked to a
company’s mainframe computer.

The system under review was provided
by GST Computer Systems and came
with Wordbrain, GST’s version of
WordStar, which is optimised to take
advantage of the Superbrain’s hardware
features. WordStar has become the domi-
nant word-processing package by virtue
of its ability to run on almost any CP/M
machine. By the same token it takes little
account of the particular opportunities
each machine offers, and the user inter-
face is therefore rather poor. With Word-
brain, GST has set many of the WordStar
operations as single-key commands, mak-
ing use of the Superbrain numeric keypad
as a set of function keys. A novice might
find this useful, but to those already
familiar with WordStar it would not seem
helpful.

GST has also rewritten the screen /O
routines, while preserving compatibility
with files set up with other versions of
WordStar, making the screen operations
must faster. WordStar normally treats
screen display as if it were dealing with a
terminal, sending over a line at a time
along with control characters. GST
makes use of the fact the screen is directly
mapped from RAM memory to speed
this process up dramatically, writing pur-
pose-designed screen-refresh routines in

machine code.

These are fairly superficial changes to
WordStar, but if you are going to use the
Superbrain in this role you might as well
have WordStar properly installed. Any
user intending to do a substantial amount
of world processing may do better to
consider a machine with fundamentally
better ergonomic features, most impor-
tantly a detachable keyboard and a clear-
er screen display.

Several dealers import the Superbrain
into the U.K. direct from Intertec,
among them Encotel, GST, Icarus, KGB
and Sun; there is no single sales structure
in the U.K. It is worth shopping around
for the best terms, as prices do vary
slightly; more importantly the arrange-
ments for maintenance and repair differ.

Conclusions

@ The Superbrain II belongs firmly to the
world of eight-bit Z-80 based CP/M
machines. It is an evolution on a design
with a proven track record and, with a
start price of £1,550, it is still cheap.

@ If you just want the cheapest CP/M
system to run WordStar on then the port-
able Osborne 1 is also worth a look,
considering all the software included in
the price, although it is a very different
sort of machine.

@ The inability to detach the keyboard
from the screen is becoming increasingly
unacceptable, and despite improvements

.the screen display is not outstanding.

® In terms of value for money the new
16-bit machines like the ACT Sirius do
represent significantly better performance
for their higher price, around the £2,200
to £2,500 mark — providing the software
you want is available for them. Among the
many competing eight-bit CP/M machines
the Televideo 802, NEC PC-8000 and
Xerox 820 are examples which you may
decide have better ergonomic features,
worth the extra you have to pay.

@ The Superbrain II scores through the
considerable body of software which is
available for it, covering both standard
and highly specialised applications.

@ There is a lot to be said for the view that
first-time users should look for the soft-
ware first and not worry too much about
the machine they use to run it. The Super-
brain II is a competent enough machine
that does work, although the design is a
little dated. a
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Outstanding Software from A ppIe Orcbard

- —
Six unique products which will open up new frontiers for you — and your Apple
. - - : )
| T |
| Top of the Charts. - |
| L | | B |
THE HOME Castle ﬁ)ﬂ
ACCOUNTANT : e I;
trom Continental Software %OIiengtetn r
Fire your accountant—save £ £ £ £s! by MUSE z@m @
] et A comprehensive and powerful Personal Ehe:tﬁélsérir:ti :; zizimlgn?:z;i-:?:e ]

Financial System.

@ Runs up to 5 cheque-books, as well as cash
and credit cards

® Up to 100 budget categories

® Flag taxable items

® Graph actuals v. budget

® Printer optional — can print reports if desired

® With nothi

arcade action.

ing but a smuggled pistol and 10

bullets you must escape from a Nazi castle,
after first finding and taking secret war plans.
® You actually hear goosestepping guards
challenge you —

in German of course!

® Make an epic jourriey through the past and
future history of the world and universe.
® Cast of thousands includes Cavemen, Julius

Caesar, Christopher Columbus ~and You.
® Took over a year to develop — takes longer
to play’

® Easy-to-use — less than an hour a month to Addictive and challenging - the most interactive ; Comes on éight double sided disks —the
maintain. game so far. uttimate adventure from On-line Systems.
No. 2 US Best Seller * Only £75 No. 1 Strategy gamie in the US* Only £20 No. 1 US Adventure * £50
| ol .
| | | |
{

]
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. Tomorrow 3 Software Today

GraFORTH The Apple Graphics Language

from insoft — specially created to get the most out of the graphics capab

§

easy

o user defined character sets (any size, colour or typeface) |
® text and graphics can be mixed on any part of the screen \
® music can be included in programs

o excellent buitt-in dem
system

any application
required.

ilities of your Apple.

0 shows the full capabilities of the

ideal for entertainment software development, and

where sophisticated graphics are

Incredible value at £65

l__

—

-

® draws 3D images in colour, at rates that mgke animation \1

N {3@@

)@"@@ﬂ

The only music synthesiser for the Apple that
plays two-part music without the need for
expensive extra hardware.

® Play music at the Apple keyboard
® Play tunes from the “jukebox”
® Create tunes and build them into other

programmes £25

|_

* As reported in Softalk magazine June 1982. Please write for fult list
of US Best Sellers.

Prices exclude VAT. We accept Access and Diners Club.

or phone or write
for more details, to:

Apple Orchard Ltd
17 Wigmore Street

All products require Apple If, 48K and DOS 3.3.
London W.1.

o ’-(.6 Dealer enquiries welcome.
& 01.580 5816.

Send cash with order,

PROTECT YOUR SOFTWARE INVESTMENT
With Copy Il Plus

Gives you the power to make back-up copies of nearly all protected software, including
Visicalc, DB Master, the Apple Special Delivery range, and many more.

Protect your valuable software investment — make back-up copies for everyday use
and keep your originals safely locked away. With Copy il Plus you eliminate the time,
expense and worry of costly accldental damage. Easily pays for itseff.

£50

—

|

{
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SUN COMPUTING SERVICES LTD

Telephone 01-890 1440

SUPERBRAIN II

SUPERBRALIN II features: SUN supply:
* LOWER prices * Full range of SOFTWARE including
* Reverse Video * Dual Intensity WordStar, DataStar, Supersort, CalcStar,
* True Descenders * Graphics Supercalec, DMS, Basic, Cobol, Fortran,
* Continuous Clock * Optional Green Screen Pascal, etc.

* NEC, Qume, Epson, Oki, Anadex, IDS

Available with: Paper Tiger, Tally etc.

* 300k, 750k and 1.5m bytes of floppy disk

storage * AND @ Circle No. 149
COMPUSTAR"™ SIrTUus 1
MULTI-USER SYSTEM THE 16-bit MICRO-COMPUTER

SUN FULLY INTEGRATED BUSINESS SYSTEM — £395 + VAT }

FOR MOST CP/M and CP/M 86 5SYSTEMD

SUN COMPUTING SERVICES LTD.
Concorde House, St. Anthonys Way, Middlesex TW14 ONH. Tel: 01-890 1440 Telex: 8954428
SUNCOM G
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Don't let its size fool you.

If anything NewBrain is like the
Tardis.

It may look small on the outside, but
inside there's an awful lot going on.

It's got the kind of features you'd
expect from one of the really big business
micros, but at a price of under £200
excluding VAT it won't give you any
sleepless nights.

However, let the facts speak for
themselves.

You get what you don't pay for.
NewBrain comes with 24K ROM

and 32K RAM, most competitors expect.

you to make do with 16K RAM.

What's more you can expand all the
way up to 2 Mbytes, a figure that wouldn't
look out of place on a machine costingten
times as much.

We've also given you the choice of
256,320, 512 and 640 x 250 screen
resolution, whereas most only offera
maximum of 256 x 192.

NO OTHER MICRO
HAS THIS MUCH
POWER

Big_enough for your business.

Although NewBrain is as easy as
ABCtouse (andchild's-playtolearntouse)
this doesn't mean it's a toy.

Farfromit.

It comes with ENHANCED ANSI
BAS|C, which should give you plenty to get
your teethinto.

Andit'll also take CP/M® so it speaks
the same language as all the big business
micros, and feels perfectly at home with
their software.

IN THIS MUCH

FOR THIS MU

&

SIZE




So as abusiness machine itreally
comes intoits own.

Thevideo allows 40 or 80 characters
~ per line with 25 or 30 lines per page,
giving a very professional 2000 or 2400
characters display in allon TV and/or
monitor. And the keyboard is full-sized so
even if you're all fingers and thumbs you'll
still be able to get to grips with NewBrain's
excellent editing capabilities.

When it comes to business graphics,
things couldn't be easier. With software
capabilities that can handle graphs, charts
and computer drawings you'll soon be
up to things that used to be strictly for the
big league.

Answers a growing need.

Although NewBrain, with its optional
onboard display, is a truly portable micro,
that doesn't stop it becoming the basis of a

very powerful system. ORS1 Trust Pend
The Store Expansion Modules come : .

in packages containing 64K, 128K, 256K Income

or 512K of RAM. So, hook up four of tlays

the 512K modules to your machine and Balance at start of year
you've got 2 Mbytes to play with. Another
feature that'll come as a surprise are the
two onboard V24 interfaces.

With the aid of the multiple
V24 module this allows youto run up to 32
machines at once, all on the same
peripherals, saving you a fortune on extras.
f Therange of peripherals on offer

include dot matrix and daisy wheel printers,
97 12" and 24" monitors plus 5%" floppy
disk drives (100 Kbytes and 1 Mbyte) and
5Y%" Winchester drive (6-18 Mbytes).

As we said, thisisn't atoy.

it doesn’t stophere.

Here are a couple of extras that
deserve a special mention.

The first, the Battery Module, means
you won't be tied to a 13 amp socket. And,
even more importantly, it means you don't
have to worry about mains fluctuations
wreaking havoc with your programs.

The ROM buffer module gives you a
freedom of another sort.

Freedomto expand in a big way. It
gives you additional ROM slots, for system
software upgrades such as the Z80

i
i
H
i
i
i
i

iﬁ

Dealer enquiries invited, please contact:—

= NewBrain, Grundy Business Systems Ltd., Grundy House, Somerset Road, Teddington TW11 8TD.
Assembler and COMAL, 2 additional V24 e T L T e A e i

ports, analogue ports and parallel ports. l—E_ach NewBrain order will include a FREE comprehensive user manual, a catalogue of expansion modules
Fromnow on the sky's the limit. and peripherals,and a detgned list of available software.
Software that's hard to beat. Please send me the following:— Bicenciem
A lot of features you'd expect to find | Quantity | ltem (Inc. VAT & p&p) Total
on software are actually builtinto | NewBrain A £23300
NewBrain soyoudon'tneedtoworry about NewBrain AD with onboard single line display £26750
screen editing,maths,BASIC and graphics. | Printer £466.00
However, if you're feeling practical | Monitor 12" £142.50
you can always tackle household manage- - Total £
Tnec? LZ?;E;IS ?\]aer\],se,erg?ncgﬁggﬁlveg?: gggs l lenclose a cheque/Postal Orderfor&_ payableto Grundy Business Systems Reader Account.
noplay, ther e'sthe usual range of mind- | NewBrain, Grundy Business Systems Ltd., Grundy House, Somerset Road, Teddington TW11 8TD.
bending games to while away spare time. | Please debit my Access Card No: my Barclaycard No:
Waste no more time. Signature
To get hold of NewBrain you need go I
nofurtherthan the coupon atthe bottom of Name
the page. Address
With your order we'll include a hefty | 59
instruction manual so you'll know where |
to start, and a list of peripherals, expansion Postcode PCY

modules, and software so you'll know | Registered Number 1522978
NEWBRAIN
@ CPIM i the reaictarad trade mark of Diaital Research Ine Pleace allow upn to 28 davs for deliveryv.



OPEN FOR BUSINESS.

-—rer

The complete multi-purpose, multi-terminal
desktop computer system for business.

Now you can get the world's most power ful, reliable,
easy-to-use, multi-user microcomputer system at an
affordable price. The ALTOS® Series 5-5D computer
(including 5 MByte Winchester hard disk and the
MP/M II™ operating system)*, which will support up
to three smart terminals and a printer, for only £4440.

Our new Altos smart terminals function as indepen-
dent work stations. Whilst your bookkeeper prepares
payroll, other users can be checking inventory, computing
cost estimates, doing word processing and performing
hundreds of other business operations.

We can provide all the system software you need,
too. Because we support hundreds of CP/M®, MP/M I|
and OASIS applications programs for Altos computers.

You can also add software that allows you to
communicate with other computers and networks.
Thousands of business users throughout the world

have improved their productivity

with Altos computer systems.
COMPUTER SYSTEMS

For more information, call or
write today: Altos Computer

Packed with
fresh ideas

Systems, Index House,
Ascot, Royal Berkshire,
for business.

UNITED KINGDOM SL5 7EU.
Telex 849426.

Please ring operator for free
phone 3003 (24 hours), or ring
direct on ASCOT (0990) 26824.

*Series 5-5D includes Z80A processor, 192KB of RAM. one 1MB minifloppy and one SMB micro-Winchester. Series 5-15D includes ZBOA processor, 192KB of RAM, and two 1MB minifloppys for £2200. ALTOS s a
registered trademnark of Altos Computer Systems. CP/M1s a registered trademark and MP/M Il is a trademark of Digital Research. Inc. OASIS Is a product of Phase One Systerns, Inc. Z80 is a trademark of Zilog, Inc.

©1982 Altos Computer Systems
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IN AN OFFICE of our acquaintance two
computers currently share two daisy-
wheel printers and a printer/plotter.
Actually, the word “‘share” puts the case
a little too simply, and other users whose
computer hardware has been bought in
piecemeal will be only too familiar with
the situation.

One of the daisywheel printers has a
Qume Sprint 3 interface, and will only
connect with one of the computers. The
two other printers are each driven by
standard RS-232 lines and are nominally
plug-compatible. The snag is that they
need careful baud-rate and handshaking
resetting when shifted from one com-
puter to another. Connectors have to be
unplugged and re-plugged and DIL
| switches tickled with propelling pencils or
other sharp devices. And every time you
need to connect the two computers
together, out comes the soldering iron.

This is typical of small-scale informa-
tion technology as it is practised in the
early 1980s, and the reality should give
some comfort to those who lament the
theoretical ruthless onslaught of the
microchip. The truth is that the compute-
rised office is recognisably the same
chaos as the office of the typewriter and
paper-clip. Only the hum is different, and
the electricity bills are larger.

It would be a massive stride forward if
the many disparate devices could be
threaded together like beads on a string,
and text sent to printer A, B or C from
computer D or E at will. It would also be
handy if, with due copyright circumspec-

PRACTICAL COMPUTING September 1982

— Chris Bidmead

looks at a
low-cost local
networking
system.

tion, code and text could be exchanged
between the two computers. Joy would
be complete if there were some assurance
that future hardware couid be slotted into
the system simply and cheaply.

There is a solution, or more properly, a
raft of solutions, which are genetically
labelled ‘“‘networking”. In the simplest
terms the idea is that you hook a series of
intelligent “nodes” on a length of com-
mon cable, either open-ended or joined
up into a ring, and hang your printer
terminals and computing equipment off
the nodes. While communicating with the
local device or devices attached to it,
each node must be capable of sending out
and receiving data through the communal
network, as well as — and this is the
clever part — distinguishing from the
general traffic along the network those
data items intended for it alone.

Each node has some form of address.
The general principle is that the nodes
time-share the network by sending out or
receiving data in short bursts or packets.
If that makes you think of the parcel post,
the analogy is not at all remote, because
each quantum of data has to be wrapped
between header and trailer information,
with an address somewhere on the front
where the nodes can read it. When the
parcel arrives at its destination these
outer layers are disposed of so that the
unwrapped contents can be passed back
to the local device in a form it can handle.

There is one very good reason why
small offices are not already wired up
with a ring of coaxial cable piping round

information as readily as the mains ring
pumps out electrical power. You can pick
up a four-way mains socket in your local
electrical store for around £8: the in-
formation technology equivalent might
cost you £1,000 for just one of the
nodes. One figure we were quoted for a
typical start-up system was in the region
of £12,000.

Such is the price of fully fledged net-
working with a system like Ethernet. For
your money you are given more than just
harmony between your in-house Epsons
and Osbornes; it buys you the ability to
exchange data with the rest of the com-
puting universe — or at least that section
of it that has not preferred the other
incompatible network systems like
Econet and the Cambridge Ring.

Ordinarily hardware reviews need no
preamble; readers who do not share some
sense of the general desirability of pro-
ducts like computers and printers have
probably picked up this magazine in mis-
take for Horse and Hound. But a low-
cost local networking system with a price
tag of £100 a node needs to be placed in
perspective.

Clearway, as designer Greg Walker
calls his brainchild, grew out of the tangle
of RS-232 cables that began to choke the
offices of Real Time Developments of
Farnborough. The systems house had
been expanding under his managing
directorship through the late 1970s. . In
addition to a computer bureau business,
it was marketing a new range of dot-
matrix printer and finding time to help a
rock band, the Who, with the software
and hardware to weave laser patterns
around live performances.

Intelligent boxes

The logistics of hooking up the various
hardware acquisitions at the home base
was beginning to be a problem. The
problem became a department, and the
department rapidly took on the dimen-
sions of a new product development.

The minimal Clearway system com-
prises a pair of white nylon-coated metal
boxes, each taking up approximately
13cm. by 30cm. of desk space, allowing
for protruding connectors front and rear
and standing 8cm. high. The front panel
consists of a rim-guarded, red reset but-
ton, and a small red LED that watches
over a standard female V-24 socket. The
mains lead and a length of grey coaxial
cable terminates in an ordinary stereo
jack plug run off from the rear, while
between them is a jack socket compatible
with the plug.

The first evidence of the intelligence of
the device appears on powering up. The
LED begins a rapid flickering, described
in the manual as the configuration mode
pattern, one of 11 diagnostic or informa-
tive visual “ringing tones” in its reper-
toire.

The idea behind the patterns is that the

(continued on page 63)
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MILESTONE: £190

Manual alone: £20.-
“Critical path” network analysis program for scheduling
manpower, dollars and time to maximise productivity.
NEW IMPROVED. Inferactive project management pro-
gram that runs under CP/M. MILESTONE can be used to
track paper flow, build a computer, check a department's
pertormance, or bulld a bridge. MILESTONE can be used
by executives, engineers, managers, and small
businessmen.
— Produce PERT chart in minutes.
- Find critical tasks that can't be delayed.
- Investigate tradeoffs between manpower, dollars
and time.
Give plans to others using a printed project
schedule.
— Change details and immediately see the results
on screen.
Balance time, manpower and costs.
Requires 56K RAM and CP/M. Specity Z80 or 8080. Also
available for Apple Pascal, UCSD Pascal or CP/M-86
operating systems. (Milestone-86 version 290 1) For-
mats: 8, NS, MP, SB. TRS2, OB-1, XX, IPC, IDW.

ACCESS/80

A report generator and cross-tabulator. Virtually any
report that can be described on paper can be generated
by using your existing ASCH data files. Produces reports
in minutes that would take hours to program in BASIC.
— Levet t — Report Generator and Cross-Tabulator —
€210-, Manual alone £40

Read ASCI! files and create sorted reports with subtotal-
ling capability. Provides multl/dimenslonal cross tabula-
tion and computation. Includes operating system
commands.

— Level I — Output and Logic Processor — £354.-
Manual alone £45

Everything in Level I plus, write out new files In any sorted
order (including subtotalling). Load arrays from files. Per-
forms binary search on sorted arrays in memory. Includes
control languaﬂ: extensions for complex applications.
Requires CP/M and 48K RAM. Formats: 8, NS, MP,
CDOS, SB, TRS2, APPL.

DATEBOOK JI: £190

Manual alone £18.-
— Schedules appointments for up to 27 ditferent
doctors, lawyers, rooms, etc.
- File structure allows for appointments up to one
ear in advance.
earches for openings that fit ime of day. day of
week and/or day of year constralnts.

Appointments made, modified or cancelled
easily.

— Copies of day's appointments can be printed
quickly.

Requires 56K RAM and CP/M. Specify Z80 or 8080. Also
available for Apple Pascal, UCSD Pascal or CP/M-86
operating systems.

‘Formats: 8, NS, MP, SB, APPL, TRS2. OB-1, XX, 1-5,

IPC, IDW.

QUEST Il: L685
Manual alone £350
QUEST Il is 4 database management system for cus-
tomer lists, inventory lists, empioyee lists or any kind of
internal reporting. It may perform several operations on
many datafiles simuitaneousiy.
— Up to 55 datafields within a record.
inserting new datafieids in an existing file.
— Definition of datastructures in the way of Pascal.
— 9 datafield types inciuding: Date, Longmath
(double precision integer and reals), Table (one
or two dimensional)
— Definition of screen and printing Masks.
— Access on any desired keyfield using up to 15
criterias.
— Sorting in ascending or descending order on up
to 15 keyfields.
Defautt or user defined printing mask.

Austria

lollergasse 19

A-1070 Vienna
Tel 01043-222-934331

— Advanced report generator: writing on screen,
printer or disk of all or a subject of records, of a
user defined subset of datafields.

—. Error messages for fast eliminating of bad
entries.

— Two speclal utilities for error check.

Menu selection with one-key-commands. Full data inde-
pendence from QUEST -using programs. Full data share
ability for minimum accesstime. Highest access flexibility.
Possibility to use QUEST-together with your LOGICALC
or other pr&ams by loading the also available interface
program LOGIQUEST (for complex financial modelling
applications like statistics or "what-if?" questions).
Format: APPL

PLAN 80: £190 — Manual alone £20

A financial modelling system that's easy to use and
powertul enough to replace your timesharing applica-
tions. Lets you calculate IRR and depreciation as well as
trig functions effortlessly. You write a PLAN B0 model just
the way you would write a letter using any editor or word
processing program.

Plan 80 results can be incorporated Into any report that
requires a financial model. it also tackles any numeric
problem that can be defined on a worksheet. You'll
remember how you created the model because calcula-
tions are defined using reat English — not matrix coordi-
nates. What if function.

Requires 56k RAM and CPM. Also available for
CP/M-86. Specify Z 80, 8080, or 8086. Formats: 8, NS,
MP, SB, OB-1, XX, I-5.

PERSONAL DATEBOOK — 110. Manual alone
20

Time management and appointment scheduling calendar
for an individual or small office with up to nine staff
members. Displays one appointment schedule on screen
at a time. Cancellations can be put into hold file for easy
rescheduling at your convenience. Menu driven com-
mands do not require referral to manual.

Requires CP/M 2.x and 56k RAM. Specity 280 or 8080.
Also avallable for Apple Pascal, UCSD Pascal or CP/M-
86 operating systems. Formats: 8, NS, MP, SB, APPL,
TRS2, XX, IPC, IDW.

WHATSIT?

A data base/querry/retrieval system that communicates
conlroversationally, accepting questions and updates in
simple sentences. Store, index and retrieve Information
about one or more aspects of related or unrelated sub-
jects. Information is stored under your designated “sub-
ject” and “tag” headings, which can be added to, changed
or deleted at any time. 116 page manual assumes no
programming knowledge. Requires CP/M, CBASIC2
AND 24k RAM, Formats: 8, NS, MP, SB, APPL, OB-1,
xX.

THE FIELD COMPANION £210.-

Manual alone £20.-

Created for the needs of the traveliing Salesman or
Professional. Aliows you to track the time spent with your
clients, each clienl having up to four user-defined sub-
fields. Expense accounting is provided and Is itemised in
a detailed journal for budgeting and tax reporting pur-
poses. Maintains appointments and current customer list
including shipping and biling ‘addresses, year-to-date
sales and person to contact for follow-up. Invoicing fea-
lures retrieves required data from both customer and
product lists. Special instructions and discounts are sup-
ported. Invoice copies may be output to a printer or sent to
the home office via modem, permitting electronic transfer
of the content of any report. Requires 56k RAM and CP/M
or CP/M-86 and 128k RAM. Formats: 8, NS, MP, APPL.
SB, XX, IPC, IDW.

COPYRIGHT:

Order Softwars

FOOTNOTE £125.-
Automatically numbers and formats footnote calls, foot-
notes and text, placing footnotes on the bottom of the
correct page. At the user's option, the footnotes can also
be removed from the text file to a separate note file.
Footnotes can be entered singly or in groups, in the
middle or at the end of paragraphs. After running FOOT-
NOTE the user can re-edit the text, add or delete notes,
and run FOOTNOTE again to re-number and re-format.
Price includes PAIR, a companion program that checks
that underiine and BOLDFACE commands are property
terminated. Requires CP/M, WordStar, 48k RAM. For-
mats: 8, NS. MP, SB. APPL, OB-1, XX.

SPELLBINDER: £260 Manual alone £35.
Full feature word processing system with Office
Management capabilities. Its special features include

- ease-of-use by office personnel, flexible print formatting &

output. and powerful macro capability which aliows fea-
tures to be added for the unique requirements of each

* user. Mail list macro is Included for mail merge with form

lefters.
Requires CP/M & 32K RAM. Formats: 8, NS, MP, CDOS,

_SB, APPL. XX.

PASCAL/M: £280.- Manual alone £15.-
CP/M compatible language for 8080/Z280 CPUs, sup-
gons full Jensen & Wirth plus 45 extensions to Standard
ascal including Random access files,, 40 segment pro-
cedures & 16 bit BCD real type. Also includes symbolic
debugger which features trapping on stores, examining
and changing variables and tracing of program execution.
Re%unres CP/M 2.2 & 56K-RAM. Formats: 8, NS, APPL,
TRS2.

PASCAL/M for 8086/88: £350.-

Manual alone £15.-

All the features of PASCAL/M for the 8086 and 8088
processors running under CP/M-86.

Requires CP/M-88 and K RAM. Formats: 8 1-5.

PASCAL: Sort - £140.-

Manual alone £14.- ]
Fully commented source code into which the user simply
places the particular file description and sequence
requirements to obtain the desired sort. Can run stand-
alone or as a overlayed segment of larger program. Uses
Indirect Shell-Metzner in RAM, interleaved polyphase
(Fibonaccl) merge on disk, full sector buffering and shor-
test seek logic. Can match machine language sorts even
under Pcode interpretation. Requires CP/M 2.x and 56k
RAM and CP/M-86 and 128k RAM. Pascal?M,UCSD
Pascal or Pascal /MT. Formats: 8, NS, APPL, XX, MP,
TRS2, IPC IDW.

SUPERCALC: £190

Allows a layman to manipulate business data in a variety
of forecasting and accounting applications. Combines the
interactive nature of an electronic spreadsheet with the
power and convenience of a simple simulation language.
Video display can be scrolled over entire worksheet using
cursor controls. Symbolic vector reverrences eliminate
Tepetitive low level data manipulation commands. Easy to
use menu driven “Help” commands. Requires CP/M and
48K RAM. Formats: 8, NS, MP, SB, APPL, TRS2.

Call for terminal formats.

SUPERDOS: £100.-

Upgrade of CP/M2.2 for Superbrain. Includes ADM/31
Hazeltine, or Superbrain Terminal emulation mode. Other
new features include 132 character keyboard buffer,
repeat on all keys, key click, user programmable numeric
keypad,.30% disk read/write improvement, real time
clock, baud rates to 19,2K on RS232 ports, printer hand-
shake modes, 4 new ultilities, and 4 fixes Requires
Superbrain 3.0. Format SB.

Access/80 Friends Software; Pearl Relational Systems; Pascal/M, ACT, Trans 86, Supertalc, Sorcim, CBASIC 2,
CBASIC/86 Compiler Systems; Datebook I, Milestone, Textwriter I Organic Software; Speliguard ISA; CP/M, CP/M-
86 Digital Research; Superbrain Intertec Data Systems; S-Basic Topaz Programming; Spellbinder Lexisoft; Selector IV;

Selector/86, Glector Micro Ap.

Prices quoted do not include dealer installation and training. Prices and availability subject to change without notice.

ORDERS must specify disk type and format. Add 15% VAT to orders. Add
£1 per item for postage and packing. All orders must be prepaid by cheque or
money order to HITEC company, Acct. Nr. 12172508 at Barclays Bank Interna-
tional, 16/18 Brompton Road, London SW1X 7QN. COD will also be accepted.
Manual costs are deductible from subsequent software purchase. Prices do not

include installation and training. Dealers enquiries welcome.
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(continued from page 61)
LED is lit steadily if the unit is idle and is
off if it is busy disconnected from the
mains; it gives an occasional blip on
certain normally encountered conditions,
and becomes agitated should things start
to go seriously wrong. Elegant variations
on this basic theme give the user a very
full idea of the status of each node — see
figure 1.

The care with which the diagnostic
patterns have been devised was the first

L2 ZZ 77 1. ldle

2. Busy{or powered off)

. Idle/Destination in Use
. Busy/Destination in Use
. Busy Holding

. BusyyData Lost

. llegal Destination

. Unknown Destination

. Ring Failed

A VAL APA DL _FA_PA_ 10.Ring Failed~this unit

is not receiving

Figure 1. The status of each node.

clue to the generally thoughtful design of
the product as a whole. No doubt a
liquid-crystal alphanumeric display would
have spared the unfamiliar user the occa-
sional dip into the manual to check the
status, but a single LED keeps the manu-
facturing cost down — which was one of
the prime design objectives — without
stinting too much on the friendliness of
the device.

Real Time Developments lent us four
Clearway units for our review. In a
permanent installation each node is plug-
ged into socket fixtures wired together in
a ring running around the walls. There
are no special constraints on the conduct-
ing material. The Clearway standard is
ordinary UHF TV aerial coax, but even
three-core mains flex would do.

For our purposes it was enough to
daisy-chain the nodes together by insert-
ing the jack plug of one into the socket of
the next until the ring is completed — see
figure 2. The 9ft. coax lead the manufac-
turer supplies with each node gives ample
spread around a medium-sized room.
Supplying the mains power for each node
is less convenient, and there were mo-
ments when we wished the boxes could
have been battery-driven, or somehow
fed from the 12V offered up on the
RS-232 lines, though with a 30W thirst
per box this would hardly have been
realistic.

Kicking the straggling mains leads to
one side, we were able to survey a room
humming with computer power, with a
pair of printers on standby — the Qume
Sprint 3 type of printer is a parallel
terminal, and so out of the game. The
Clearway boxes’ little red eyes were
flickering rapidly, waiting to be con-
figured.

For this process a terminal is needed,
though a full duplex printer with a
keyboard or a computer with a CRT
monitor will do. Making the initial life-
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giving connection does demand some
elementary knowledge of RS-232 theory.

The minimum you need to know about
RS-232 full-duplex theory is that data is
sent out along one wire and read in along
another, the fluctuating voltages being
measured with respect to a third wire,
known as Signal Ground. The connected
devices are looking at the same lines from
different ends — the receive line of one is
the send line of the other, so the com-
municants have to decide who is to do
what and to whom.

Transmit or receive

There are thus two classes of data
devices: data communications equip-
ment, or DCE for short, also known as
Modems, or data sets; and data terminal
equipment, DTE. Printers are almost al-
ways DTE, and as microcomputers spend
much of life communing with printers,
the micro is usually treated as a DCE
device.

RS-232 theory starts with terminals,
and the lines are named from that point
of view. A corollary of this is that the
micro is pictured as sending out its data
on the receive line, usually known as Rx,
and receiving data on the transmit line,
Tx. This sounds foolish enough to be
memorable, and should save you a lot of
heartache when it comes to making your
own connections.

The initial hook-up of the Clearway
node was to the RS-232 external com-
munications port of a Vector Graphic
computer. When, as in this case, two
devices think they are DCE the simple
solution is to cross over the Tx and Rx
lines. Thus wired, with the flickering

PRINTER
dot matrix

————u\ J
SOCKET
/
- —
S
Interface PRINTER

(Qume -type)

Figure 2. Typical clearway network.

LED indicating Setup mode, the Clear-
way node is waiting for a Carriage Return
from the computer keyboard.

Internal intelligence analyses the char-
acter to determine its baud rate, adjusts
its own transmission rate accordingly,
and responds by sending a status string to
the screen and asking for a response:

27-7XBBN33A. . ... .......... (Y/N/Q/?)m

The system is announcing its present
configuration and asking if you want to
change it, or ask questions about it.

The process of resetting the initialisa-
tion string makes a good introduction to
what the device can do. The two digits
heading the status string indicate that the
node has been preset to link up with
device number 27. This is not the home
address of the node, but the number of
the node it is set up to communicate with
on the ring.

With only four nodes on the ring it is
easiér to call them 10, 20, 30 and 40, so
we want to change the string. The re-
sponse N from the keyboard positions the
cursor under the initial digit and you
begin to build the new string by entering
the digits 2 and 0; 10 may be reserved as
the home address of the node currently in
use.

Parity bit

The next character in the stririg hap-
pens to be “-”, a code meaning that
connections on this line will “time-out”
when there is a gap in transmission longer
than 30 seconds, rather than requiring an
explicit disconnection through alteration
of the command string. Pressing the
space bar accepts the preset character
into the new string in a way that will be
familiar to users of the Microsoft Basic
Edit command. The next two characters,
7 and X, are codes for the baud rate at
which data will come in from the node to
the local device, and the method of hand-
shaking to be used.

Ordinary ASCII text transmissions
only need seven bits per character, and it
is common practice to treat the unused
highest bit as a sort of watchdog over the
others, making sure it is set to 0 or 1
depending on the parity — that is, the
oddness or evenness — of the number of
1 bits in the transmitted character. The B
option, which is the next character in the
preset string, signifies that parity setting
will not be carried out by the Clearway
unit: bytes transmitted from the node to
its local terminal will be left unchanged.
Parity setting is only carried out one way:
the Clearway unit will always make sure
that bytes entrusted to it from the local
device for transmission are passed on to
the ring unchanged.

Node address

The rest of the string is a mirror image
of the first half: the next two characters
define baud rate and handshaking for
data transmissions from the terminal to
the Clearway unit, and the two digits that
follow establish the address by which this
present node will be known to the rest of
the system — in this case it is to be set to
“10”.

The A at the end of the command
string indicates that a Control-A charac-
ter is to be treated by Clearway as a cue
to go into reset mode, a convenience that

(continued on next page)
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(continued from previous page)

allows the unit to be reconfigured from
software without recourse to the red reset
button on the front. This works for text

transmissions because the ASCII control

characters, with the exception of Car-
riage Return, Line Feed, Tab, and pos-
sibly Backspace, are not expected in the
data stream.

Of course, if you anticipate running
across Control-A in the data, as you
certainly will if you are transmitting or
receiving object code, a reversion to Re-
set mode in mid flow is the last thing you
want. For this reason Clearway allows
you to alter the Reset character to any
other control code, or disable software
reset altogether by putting an @ into this
field; Control-@ is ASCII 0.

Intelligible labels

The control string has managed to
compress a lot of information, but is not
very expressive to the human user. For
this reason the dots that follow offer a
free-form field that can be replaced by
any text that will help you identify the
unit. You could write “Vector Graphic”
into this field and hit Return, loading the
whole command string back into the
Clearway unit.

You have to go through the same pro-
cess for each of the nodes you intend to
put on the ring, giving them all home
addresses and initial destination addres-
ses. Devices like printers that will not be
initiating calls themselves can be given a
permanent destination address of 00,
which means they will respond to any
device that calls them, provided they are
not already booked.

The network will now operate as if
everything were connected to everything
else. with software switches deciding the

“routeing. This simple and satisfying situa-
tion has cost just £400, with a few pence
extra for the cable if you wanted to tidy
the ring on to the walls.

Data packets

How, you may wonder, do all these
signals bat around the ring without hope-
less confusion? Part of the answer is the
technique of wrapping quanta of data
into packets. A similar idea is used on
ordinary RS-232 lines, at a single-charac-
ter level, but even with an elementary
data stream like this the problem is only
partly solved by wrapping each character
fore and aft in ‘“framing bits” to segregate
them from their neighbours.

Consider that simple process of com-
munication. At one end of the RS-232
wire is a computer, an ethereal device
whose task is patterning tiny electrical
charges; at the other a printer with a
heavy print head and the responsibility of
making an impact on the real worid. The
computer dances ahead, executing its
tasks at something near the speed of
light, leaving the printer doing its best to
keep up.
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Unless it has a way of telling the send- -

ing device to hold off while it catches up,
the printer is liable to drop characters —
hence handshaking. By switching a
rudimentary on/off signal on a wire spe-
cially set aside for the purpose — hard-
ware handshaking — or by the software
equivalent of sending special characters
back along the normal transmission line,
the printer can let the computer know
how well it is coping with the data flow.

The faster the transmission speed, the
more necessary this becomes. The Clear-
way ring speed of 56Kbits/s. is slow by
ring standards
which are typically around 10Mbits/s. or
more; all the same, it is six times faster
than the fastest normal RS-232 speed of
9,600 bits/s.In fact the Clearway ring has
a bit transfer rate of something like the
speed of a typical mini-floppy disc drive.

To be sure that data is being received
at the destination without corruption or
loss, the Clearway nodes have a data
validation agreement that goes something
like this:
® no packet of data is to be transmitted unless

the previous packet has been destroyed;
@ no packet of data is to be destroyed unless

it has been labelled as correctly received;
@® only the original sending unit is allowed to
destroy a packet.

A fairly complicated requirement is
thus reduced to three simple rules. Only
one small amendment is needed to pre-
vent the ring filling up with garbage pac-
kets under certain conditions: each pack-
et is given an “age counter” in the header
that is decremented every time it passes a
node. If a packet has been round the ring

256 times without being claimed it is |

destroyed by the next node that handles
it.

Simple approach

The manipulation of the packets is
made possible because the Clearway
units are small computers, each with its
own Z-80 processor, a 32K PROM chip
and 2K of battery-backed CMos memory
that can hold its data for over a year
without external power. A Zilog Dart
chip, which consists of a pair of serial-to-
parallel protocol converters, takes each
packet off the line and brings it on to the
internal bus, where the Z-80 can examine
it to see whether the data it holds should
be passed to the local terminal. If not, the
packet is simply returned to the ring with
its age-count decremented.

This approach has the advantage of
simplicity. No additional rules have to be
introduced to define when new packets
can or cannot be introduced into the ring.
If the Z-80 is examining an incoming
packet it will automatically hold up intro-
duction of its own local data until the
process is complete. The result is that the
gaps between packets become evenly fil-
led as the traffic increases, and the best
use is always made of the line.

Full-scale commercial networks go to

| and you will probably have to pay a lot

expensive lengths to avoid what the
Clearway units are doing. To insist that
each unit computes every packet slows
down the traffic, and also means that if
one node fails the whole system grinds to
a halt. On the basis of our trials it is
impossible to pronounce on the first
point. According to Greg Wilson, the
presence of each unit slows down trans-
mission by two characters per packet;
with four nodes in a ring the system
suffers an indetectable overhead equiva-
lent to having to process an extra 64 bits
at 56,000 bits/s.

Wilson maintains that even with a load
exceeding 50 active nodes the ring should
show little sign of sluggishness. With the
four devices we were lent for review
running at full tilt, the network seemed
effortlessly transparent, despite the for-
midable amount of computation going on
inside those innocent-looking white
boxes.

One-off failure

Disappointingly an RS-232 driver chip
on one of the units failed during the
course of our trials. Yet it was an easy
matter to remove it from the ring and
close the other nodes around it, and
because of the three data validation rules
no data was lost in the process. If this sort
of thing happened daily the replugging
might become tedious, but the units
appear to be built to a very robust stan-
dard, and there is no reason to believe
that the failure was anything more than a
“‘one-off™.

While getting the feel of the system the
Vector Graphic was used at Monitor level
to readdress the units. For ordinary re-
direction of output in daily use a simple
Basic program easily copes with this

under CP/M:

10 INPUT “Select CLEARWAY destination
“AS

20 LPRINT
CHRS$(5);STRINGS$(64,13);" NI A$

30 PRINT “You have selected CLEARWAY
destination ";A$

Acknowledgements are due to Jerry
Karlin and Peter Cheesewright of Micro-
cosm, whose experience in designing full-
scale networks for industry helped us put
this low-cost system into perspective.

Conclusions

@ At £100 a node, Clearway is the
cheapest local area network system we
know of.

@ The system proved surprisingly simple
to set up. ]
@ Once in use it should be very easy to
extend, up to the logical limit of 99 nodes,
although some degradation will become
apparent as the load is increased.

@ If you want to access remote, fast
data transfer devices such as disc drives in
real time Clearway alone is not enough,

more.
@ The system is made and supported in
the U.K. o
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HOW TO CHART YOUR COMPANY'S FORTUNE
WITHOUT SPENDING ONE.

@ Circle No. 153

It's afact. A single chart or graph can tell you curves or isometrics in a variety of colours. And with
instantly what it takes hours to interpret from a resolution of 500 points per inch, the Strobe 100
printouts or other raw data. matches or surpasses the quality of plotters costing

Now, with the Strobe 100 Graphics Plotter and much more.

Software package, you can create superb hardcopy You can also save and modify your graphics
graphics or overhead projection transparencies through Strobe's menu-driven programs. A broad

directly from your computer. And you candoitfora  selection of software — including one for interfacing

fraction of the cost of most
other systems - from only £576
excluding VAT

The Strobe System
transforms complex data into
dynamic, colourful visuals
with a few simple commands
from your computer. Charts
and transparencies that once
took hours to produce are
plotted within minutes.
Information can be presented
as bar charts, pie charts,

with VisiCalc* files — is now
avallable.

For more information and
detallsof your nearest stockist,
Telephone: (0442) 40571/2

Trade and OEM
enquiries welcome.

The Strobe

Graphics System

Seeing Is Believing

Prices correct at ime of going to press " VisiCalc is 8 trademark of VisiCorp

— _
@ é For allyourMicro needs...andmore. |

Data Efficiency Lid
Exclusive UK Distributors, Data Efficiency Ltd, Computer Division, Finway Road, Hemel Hempstead, Hertfordshire HP2 7PS Tel: (0442) 40571/2 Telex: 825554 DATEZ g




INTRODUCTION OFFER

BRITISH MANUFACTURE

WD SERIES WINCHESTER DISKS

+
CT17 START-STOP 17MB
CARTRIDGE TAPE BACK-UP

Will colour-match your computer

5 mb disk + 17 mb tape £2876
15 mb disk + 17 mb tape £3292

10 mb disk + 17 mb tape £3098
21 mb disk + 17 mb tape £3602

Disk units only — from £1567 for 5 mb. Tape unit only £1775

VAT extra. P&P £8.50 per unit

Interfaces £75 state computer . High quality tapes £25

Send off for full product list

SYSTEMS OF TOMORROW 1

COMPUTER CONSULTANTS

109¢, HIGH STREET, CHESHAM, BUCKS, HP5 1DE.

CHESHAM (0494) 786989

@ Circle No. 154

LET ACORNSOFT OPEN THE

DOORS TO

YOUR IMAGINATION

BBC Microcomputer or Acorn Atom
Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. We know
better than anyone the capability of
the machines, we know how
to get the very best from the
hardware. And we have
produced a range of exciting
games, exacting business and
useful household software.

The Biggest Range Available

Acornsoft software ranges
from authentic arcade games like
Snapper to Algebraic Manipulation
to Desk Diary to other languages like
FORTH and LISP. Striking colour,
amazing sound effects and powerful
graphics are all used to the full. And it
does not stop there. There is a
complete range of manuals,
accessories and plug-in ROMs.
Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can’t wait for the post

66

Please rush me my free
literature from Acornsoft.

ring 01-930 1614 [CJAtom [CIBBC Please tick

now! Don’t delay —

Name l
do it today. Let Acornsoft help you I
get the best from our machine and I Address l
open the doors to your imagination.
Acornsoft and Atom are registered I I
trade marks of Acorn Computers Ltd. l I
ACORNSSFT | "
4A Market Hill, I Pomcaie I
CAMBRIDGE CB2 3NJ. e —

@ Circle No. 155
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AGA HAVE

W ADDED RGB COLOUR

TO THEIR RANGE

The new, neat and compact Kaga
12" RGB Colour Monitor gives
rilliant definition and precise colour
egistration. ltisthe ideal monitor for all
modern micro computers with RGB
output.

Interface modules for the Apple il
and IBM personal computers are
ncorporated within the monitor,
oermitting simple plug in
compatibility. For the Apple Il a Kaga
RGB Convertor Cardis available.

From only £235 the Kaga 12" RGB
Colour Monitor is the desk-top
bargain of the year.

@ Composite/separate
negative-syncinputavailable for most
other personal computers.

@ Unlimited colours available
through linear amplifier video circuit.

: Data Efficiency Lid ———

@® The newest 12 inches 90°
deflection CRT display.

SPECIFICATIONS

KAGA 12" RGB MONITOR

SYNC INPUT SIGNAL Composite Negative.- l

H/V Separate negative. — H/V Separate positive
(only for IBM P/C)

VIDEO INPUT SIGNAL RGB separation/Linear/
18MHz

DISPLAY AREA 216mmx161mm

HORIZONTAL RESOLUTION (AT CENTRE) 400 dots
{Model 101S) 640 dots (Model 201S)

DISPLAY FORMATS 1,600 characters/5x 7 dots
{Model 101S) 2,000 characters/ 5x 7 dots
(Model 2018)

POWER SOURCE AC220V-240V/50Hz

POWER CONSUMPTION 60W

DIMENSIONS 320(W)x384(D)x290(H) mm

l WEIGHT 12.5kg

All Kaga Monitors are equipped with
solid state circuitry to ensure utmost
reliability. Available nationwide from
Data Efficiency dealers, the range
includes:

Wi, £235.00
| "

Uiae,  £365.00
|
wmiEeT  £50.00

| Mourorgne case | £99.50 i

| voumerine e £99.50

| KAGA12"B/W DISPLAY £99 50—
[ |

MONITOR (INC. CABLE)

RING 0442 40571/2
FOR DETAILS OF YOUR
NEAREST STOCKIST

Trade and OEM enquiries welcome

| Prices exclusive of VAT and correct at time of going to press

-I :)J é For allyour Micro needs...and more.

Sole UK Distributors, Data Efficiency Limited, Computer Division, Finway Road, Hemel Hempstead, Herts. HP2 7PS

@ Circle No. 156
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The new PULSAR business softwareis 16-bit software
specially developed for new generation 16-bit personal
computers.

It's inherently faster and more powerful than
traditional 8-bit software.

~ The result: More and more business users are
choosing PULSAR, making it one of the industry standards
on 16-bit personal computers.

Only PULSAR meets the five key requirements for
16-bit business software:

PORTABILITY

PULSAR is primarily written in the PASCAL portable
language. So your investment in software is protected,
regardless of how often you change your system.
PEDIGREE

PULSAR has been developed by ACT's own software
engineers as a true 16-bit system. And ACT has more than
15 years experience in business software — computer
bureaux using ACT programs produce more than 3 million
statements every year and handle business applications

THE PULSAR
RANGE...

PULSAR
ACCOUNTING

Pulsar Sales Ledger
Pulsar Purchase Ledger
Pulsar Nominal Ledger
Pulsar Payroli

PULSAR

ORDER PROCESSING
Pulsar Stock Control
Pulsar Invoicing
Pulsar Order Handling

for more than 2000 companies. PULSA&R iﬂcorp'or‘ates
many facilities that were previously available only on
large mainframe computers.

INTEGRATION : e

ACT supplies integrated business software, linking
every aspect of business accounting. Now with PULSAR,
this integration is taken a stage further with word
processing and business management tools able toshare
information and files with accounting applications.
USER-FRIENDLY

~PULSAR s really easy to use. Documentation is to the
highest standards in the industry, taking the operator
step by step through the system. A simple question and
answer routine on the computer screen prompts the user
at every turn.
TOTAL SUPPORT o ] )

ACT is used to providing on-going support for its
users. Not only is there a “hot-line” to resolve queries, but
also a fully equipped training school open to all PULSAR
users.

PULSAR FINANCIAL
MANAGEMENT
Pulsar Data Analysis
Pulsar MicroModeller
Pulsar SuperCalc
Pulsar MultiPlan

PULSAR

OFFICE SYSTEMS
Pulsar WordStar
(word processing)
Pulsar Mailmerge
(mailing)

Pulsar Select
(word processing)

@ Circle No. 157

'mbuying
a 16-bit personal \p

uter. Tell me more about

Name:
Position
%) @ 16 BIT-SOFTWARE I
- FOR16 BIT J company \
=¥~ PERSONAL COMPUTERS
\ Address: I
The ACT octagon encapsulates our
philo;opm of providirtyg userls \/twth asingle FOr more I
source for their computing solutions. i i
ACT products include personal computers — information on I
network micro-computer systems —turnkey  16-bit Pulsar -
D o e S ST T, Softwarecomplete § BIETTY /
P inc .
g engineering, computer supplies, and a complete the coupon and post Application PC9
6 - rar?ge oTBrEaU serices, to ACT(Microsoft) Ltd.,\ ’l

The eight specialist ACT companies are each leaders in their field and are
wholly owned by Applied Computer Techniques (Holdings} p.I.c. one of
Britain's largest and most successful computer companies.

FREEPOST, Birmingham. =

>
B168BROr phone021-4548585 =



Software review "————

Chris Bidmead finds his ambition to rule the world brought one step
nearer by this unusual database-management package.

SUPERFILE

KNOWLEDGE, they say, is power. When
office information technology first
appeared a couple of years ago it brought
the exhilarating feeling of being on the
point of taking over the universe. A few
weeks getting up to speed, and we would
be able to release a New Order upon the
world.

It has not yet happened. The only
reason Reagan and Thatcher are being
allowed to carry on in the interim is that
we have hit something of a snag. The
truth is, we were badly let down by the
software.

With Superfile we may at last be mak-
ing some progress in the database stakes
and, interestingly enough, it did not have
to wait for the power of the 16-bitters.
The package runs on a Z-80, and does
plenty in the way of gobbling up the data
you throw at it, and regurgitating the parts
you need when you need them. What is
really good about it is what it does not do.

Specifically, it does not, as other data-
base-management systems do:

@ Ask you the date whenever you enter new
data and ask you the date again when you
go on to look something up, even though
you have not yet returned to the CP/M
command line.

@ Insist before you start to bulld your data-
base that you define the total number of
fields and the maximum length of every
field. Some packages are happy to let you
add more fields later — as long as you are
happy to go back and type in all the data
again.

@ Require you to define a fleld or fields as the
key field. With Superfile all the fields are
key fields automatically.

The other thing it does not do is run up
bills for cables to the States if you hit any
snags. SuperFile loads with a logo that
says:

SuperFile
Made in England

There is an obvious advantage in get:
ting your software from close to home.
Precisely how close to home, it should be
explained, is that the Superfile package
was developed by the software house of
Southdata, under the inspiration and
direction of Practical Computing editor
Peter Laurie.

It began life as an ingenious 12K of code
that patches itself into the operating sys-

Firstname: ...... ... ... ... ........
Lastname: .........................
Tel.No: ........................ .
Birthdate: .................. ... . ....

Figure 1.
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APPLICATIONS
PACKAGES

COMBINED
BASIC
‘C’ DOBOL
PASCAL
BASIC
M/COoD

A A

[1LL[]

PROGRAMS
1|

!

A

i

X
Yy Y

INTERPRETE

BASIC
INTERPRETER

SUPER FILE

CP/M
OR OTHER OPERATING SYSTEM

S O I

‘ e

=

DISK FILES

Y
|
PROGRAM & DATA mss-]

| DATA BASE *
P
G |

Figure 2. Superfile’'s structure.

tem and then disappears, letting CP/M
run normally until a certain range of
non-CP/M function numbers call it into
being to create and manipulate a large,
indexed database file on the logged-on
disc.

Southdata affectionately called this
12K CP/M add-on “Dub’em”, after the
driver DBM.COM — standing for Data-
Base Manager. It was chiefly designed as
a programmer’s tool, but there was a
no-frills database manipulation module
built in, called by writing:

A</look
into the CP/M command line.

Once inside /look you find a number of
simple tools to inspect all or any of the
records and create new ones. DBM
thinks of the data in terms of equations
between a set of tags — which it owns
permanently, but can be renamed to suit
you — and the fields of data that you
enter.

Enter a partial equation, and DBM
does its best to fill out the whole record.
So DBM will respond to:

NAME=harry
by rattling off all the records in the
database with a Name tag of Harry.
Mercifully, DBM is not a stickler about
upper and lower case.

The Southdata team has polished
DBM and added a smart software front
panel in the shape of a pair of programs

I called Forms and CForms. The thing now

looked a little like DataStar, a file-man-
agement system usable by the non-pro-
grammer. Yet at the same time, DBM
was still there as a programmer’s tool if
you wanted to build your own hand-
tailored system.

Left to itself, DBM runs on any CP/M
machine, including CP/M 1.4, by dint of
not caring very much how it presents the
data on the screen: everything just
scrolls. But with the full Superfile
package there is now a routine called
Setup.Com for organising the necessary
adjustments for proper cursor-controlled
display on your terminal, rather like the
Install.Com routine in WordStar.

Setup is a delightful introduction to the
package. It asks you to define how your
terminal likes its cursor addressed, and
how the screen is cleared, and so forth.

As you reply, it tests your answers by
moving the cursor into a little box of
asterisks that appears in different places
around the screen. Somebody at South-
data has put a lot of thought into making
the essentially boring business of soft-
ware installation as interactive as possi-
ble.

That done, you are ready to build your
first form. Like DataStar the CForms
program is used to create a data-entry
form on the screen that can, if you like,
be used to check that you are entering the
right sort of data. You can make the form
insist, for example, that certain fields
should be numeric only, and that other
fields be automatically checked against a
list of valid entries before they are
accepted.

The forms idea is a graphic representa-
tion of the way most database-manage-
ment systems keep track of data. They
store fields in records and string the
records together into files. Consider the
blank form in figure 1.

The dots represent fields, and a com-
pleted box is a single record. A file will
consist of an indefinite number of such
records. A typical database-management
system operates with separate main files
for each database. If you start a second
database — on 19th-century novelists
perhaps — the system will create another
main file and another raft of little index
files. '

Suppose that in setting out the form of
the novelists database you did not realise
you were going to be interested in their
birth dates. Once the thing is under way
and bulging with information on Dickens
and the Brontes it is no good trying to

(continued on page 71)
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COMPUTECH for "applc

Avthorised dealer, service centre and
system consultancy

SUCCESS BREEDS SUCCESS!

As authorised dealer and service centre for Apple computers we have acquired extensive experience
of users’ needs and the most cost effective means of satisfying them from the considerable resources
of this popular and reliable machine. Over 1,000 of our financial accounting packages have been
installed. In the process we have have detected areas of special need and opportunities for enhancing
these resources. Our own manufactured hardware and system software have been produced to meet
these requirements. As a result we have compatible products for all configurations of Apple Il and
ITT 2020 installations - and the new Apple /// !

Apple /// now.-on demonstration - systems from £1,645
Pro-File 5 MB mass storage for Apple /// £2,256
Computech mass storage for Apple Il and Apple ///, up to 12 MB, from £1,950

COMPUTECH SOFTWARE AND HARDWARE INCLUDES:

Payroll for 350 employees, 100 departments, all pay periods, printed payslips, approved year end
documents, very quick and easy to use, £375. Sales, Purchases and General Ledgers £295 each,
detailed statements. Job Costing and Group Consolidation are amongst many and various applications
of the General Ledger package, which supports values to totals of one thousand million accurate to a
penny! Our Utilities Disk available like other packages in 13 sector or 16 sector format, is widely used for
reliable, error checking, copying, including single drive, and the renowned DPATCH program beloved of
programmers for £20. We have developed a Terminal Utilities package which enables Apple to Apple
and Apple to mainframe communications with local processing and storage as well as Apple to host
communications from the amazingly low price of £130. Our Graphics Utilities program for use with the
Microline and Epson families of printers enable the plain paper production on low cost printers of high
resolution screen pictures, graphs etc. - free with-Microlines or £30 separately. Keyboard Driver enables
the use of our Lower Case adaptor with BASIC programs and Applewriter Patches supplied .FREE
with our character generator package (total cost £60) is separately available on disk with documents for
£10. At the same price CAIl {convert Apple pictures for ITT) makes binary high resolution picture files
display properly on the ITT 2020.We sell the famous Visicalc. for £130 and have delivered systems using
it to do amazing things like production control, shipping accounts and stocks and shares valuations! The
versatile Applewriter word-processing package at only £39, especially employed with our Lower Case
Character Generator is widely used by people who cannot type to produce word-perfect copy! Experience
with Apple systems has led to the design and manufacture of compatible products with enhanced features
at very favourable prices to satisfy users’ needs. These include the Diplomat Serial Interface which Fas
handshaking capability and switchable options (£80), the Diplomat Parallel Interface which enables. the
direct use of text and graphics with the Microline and Epson printers and is a complete ‘plug in and go’
item with gold-plated edge-connector at £80 and has optional direct connection for Centronics 730/737
printers. Our new Diplomat Communications Card at £95 is a sophisticated peripheral especially suitable
for Apple to mainframe communications at high_speeds in full duplex mode with switch selectable bit
rates and other options. The Lower Case adaptor is available for Apples {revision 7 and earlier) as well as
ITT 2020, complete with diskette software for £80. It offers true descenders on'screen and the £ sign. We
also have an Optional Character Generator for the ever popular Microline M80 at £15. This provides
£ sign and improved digits and lower case characters with USASCI! special symbols. Our price for the
Microline M80, with graphics, 40, 80 and 132 characters per line, friction, sprocket and teleprinter feed,
is only £230, amazing for this small, quiet reliable ‘look alike’ printer. Tractor option is £40 and Serial
Adaptor £80. The Microline M82A, bidirectional printer with both parallel and serial input is only £345, it
can have an optical 2K buffer, while the Microline M83A full width adjustable tractor 120 cps printer with
similar specification is only £495. Then for all computer users there is the unique Micromux which from
£800 provides up to 16 ports for simultaneous independent serial asynchronous communications! Telephone
for data sheets or to arrange a demonstration or for the address of our nearest dealer. Please hurry - the
demand for our products has been such that some have been temporarily out of stock. We offer the
effective low cost solutions you need. Prices exclude V.A.T., carriage and packing.

COMPUTECH SYSTEMS

168. Finchley Road, London NW3 BHP. Tel: 01-794 0202

AGENTS THROUGHOUT THE LIK AN OOVE RSE AL

@ Circle No. 158
70 PRACTICAL COMPUTING September 1982



— SOftware reVieW :

(continued from page 69)

press the Birthdate field of the Name and
Address database into service.

Superfile handles things differently.
with one big database covered by a single
index file. There are 250 tags, you can
give them whatever names you like, and
the forms you create with CForms may
use the tag names to identify its fields,
quite different tag names, or no tags at
all.

Imagine you are filling in the form in
figure 1. As you do this for a series of
names and addresses the database-mana-
ger establishes a set of internal pointers
for each record. Pointers are values that
connect fields to tags, and tags to records.
The system now has to index these poin-
ters against the fields, so that when you
are interrogating the database you only
have to throw it the contents of a field to
get back a record.

Up to this point Superfile follows the
conventional wisdom. But instead of in-
dexing all the characters in the field —
Jenkins in the example above — Super-
File condenses the name on the basis of
the first few consonants. The index then
records the whereabouts of a field identi-
fied as something like JNK, although the
internal representation is in an even more
compressed binary form.

When you come to look up Jenkins the
index will return the locations of all the
First Name fields that match the com-
pressed representation. This technique
makes it possible to index every field and
keep one big database for all the records.

There is a spin-off, too: being able to
pull out a family of similar names means
that even if you are not sure of the
spelling you stand a good chance of iden-
tifying a field.

Normally SuperFile intervenes and
does a second rapid selection to sort out
the Jenkinses from the Jankers, Johnkers
and Johannkovitzkies before returning
the exact record. You can use the symbol
@ to switch off the secondary selection

Figure 3. Eight-bit memory map.

64K OR TOP OF MEMORY

A

SUPER FILE
Rl

MEMORY

APPLICATIONS
PROGRAM

{AND INTERPRETER)
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| SUPERFILE ENTRY\
SN TR
N CPIM ENTRY .
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and select from all the look-alikes the
index throws up.

Southdata calls this the Fuzzy Match-
ing search mode. There is a numerical
search mode on similar lines — although

- using quite different techniques internally

— that enables you to look for numbers
lying within specified ranges.

Another major departure from tradi-
tional micro database management is the
way Superfile allows you to search for
any string contained in a field. Suppose
you have the bright idea of adding a field
called Action to your Name and Address
file. Actually Names and Addresses is
just a selection of tags from the big
database, but you tend to think of it as a
separate file because Forms filters out the
other tags you do not want to look at.

Action contains plans, promises and
aspirations involving each of your ac-
quaintances. It will be full of fields like
“Promised to phone her about lunch”.
An ambiguous string search, called by
entering

*lunch
will pull out all the people with whom
future lunches are planned. Equally, you
could find all the people you are meant to
be phoning by entering

*phone

Complicated code

The code that makes all this possible is
complicated stuff, though the user is dou-
bly shielded from its internal workings. It
is hidden first by the elegant DBM mod-
ule with its operating-system calls, and
secondly by the well-designed Forms and
CForms, which allow you to use the
database system almost as if it were an
intelligent word processor. The Forms/
CForms programs can also be made to do
arithmetic — calculating prices, say, from
data in the database, and working out the
total.

I found Superfile very impressive.
Those coming fresh to micros will, I
suspect, simply take it for granted, ignor-
ant of the contortions that older data-
base-management systems demanded of
the user. With them in mind, I had better
spell out one or two minor irritations
lurking in this early version of the DBM/
CForms/Forms package:

@ DBM is written in Z-80 machine code. The
package will not run on an 8080 or 8085
processor. Rair Black Box owners are out of
luck.

@ Forms and CForms are written in C, with a
view to future transference to 16-bit
machines. The word-processing package t
use is also a C product, and suffers from the
same snags: on an eight-bit processor the
code is bulky compared to properly opti-
mised machine code. The disadvantage in
the case of CForms and Forms is that with
DBM added to the operating system there is
no room left for them in our 56K Vector
Graphic. The Superfile suite of programs
needs at least that, and we had to borrow a
Xerox 820 to run it.

® The database can only be scanned for-

wards. To look at the record you have just
passed you have to go back to the menu
and start again. Superfile works fast enough
to make this less of a nuisance than it might
be.

@ The present version of Forms has only a
limited editing facility. To alter any record
you must rewrite at least one whole field.
Confusingly the old field remains on the
screen while you write in the new line,
tempting you to think you can perform a
partial edit on the field by overwriting some
of the characters.

Of course Superfile is still not a true
relational database; the records exist as
fixed relationships inside the system. But
the ability to search on any combination
of fields, and even on the partial contents
of fields, gives the system a flexibility that
extends well beyond the simple card-
index concept.

Relational searches can be done, the
manual suggests, by using the data from
one record as a criterion for finding
another. It is clear that to do this the
Forms/CForms interface to DBM would
have to be replaced by a specially written
high-level language program. The pack-
age goes half-way to meet you on this
point by providing a Microsoft Basic
routine called DBMSkel. BAS, a skeleton
program that organises the business of
calling DBM from within the Basic inter-
preter.
arithmetic capabilities of Superfile, the
otherwise lucid documentation is a little
obscure around the subject of creating
formulae to calculate fields from other
fields. Setting up simple totals is easy, but
deriving figures from other calculated
fields — as you might if your form calcu-
lated VAT-add prices, and then totalled
those prices — seems to present prob-
lems. Forms is marked as Version 0.1,
presumably later versions will cope with
this.

Conclusions

@ Superfile is a welcome release from thé
straitjacket of older micro data handlers.
For example, you are free to add new
fields as your database grows.

@ Forms and CForms are easy to use, but
take up a great deal of space. Forms could
use a few more editing facilities; at the
moment the only way of correcting a line
is the destructive backspace.

@ The handling is very ‘‘natural®® and
direct, with little of the user-frustration
that often accompanies ingenious soft-
ware. The inability to search backwards
as well as forwards through the database
is an irritating shortcoming.

@ The Superfile package is a remarkable
example of what can be done on an eight-
bit processor; 16-bit machines are full of
promise, but Superfile does it now, on the
Z-80.

@ Southdata Limited is at 10 Barley Mow
Passage, London W4. Telephone: 01-994
6477. M
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1BIS

SOFTWARE SPECIALISTS FOR

PRACTISING
ACCOUNTANTS

* ACCOUNTS PREPARATION
* INTEGRATED WORD PROCESSING
* PAYROLL (BUREAU SYSTEM)

* TIME RECORDING

* MANAGEMENT ACCOUNTING

IBIS software for accounting practices is
amongst the finest available. But no matter how
fine the product, the personal touch cannot be
beaten. We provide a friendly service which
includes full training of your staff on your
premises. Costs typically range from £3,500 to
£6,000, including hardware, software and user
training.

IBIS software is now
available on the

=S ACT
o= SIInus 1

CP/M Dealer Enquiries
Welcome

IBIS Business Information Systems Ltd,

Parkgate House, Cross Road, Chorlton-cum-Hardy,
Manchester M21 1DH. Tel: 061-881 0585

® Circle No. 159
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Be honest. When was the last time you could
tear yourself away from the tedium of the

office, and fly off to another part of the world to
secure a new order, investigate a new business
opportunity, or simply enjoy yourself? If you've
become your own worst paid executive
working all hours on paperwork, book-keeping
or general administration, the chances are it's
longer than you care to remember.

COMPLETE SOLUTION

Soisn'tittime you metthe Genie [lI? A

business system specifically designed to meet
the requirements of those businesses employing
less than 250 people. Anyone from a cornershop
keeper to a wholesaler, to an engineer. The
Genie Il will help them all, and it will help you,
providing the complete solution for
sale/purchase, sales ledger and nominal ledger.
In addition, the system can be expanded to other
functions, such as stock control, invoice
reminders and word processing. - in fact
generally help you run your business much more
effortlessly.

RELEVANT SOFTWARE

The package consists of a powerful, compact
and reliable microcomputer, with a full-size
keyboard, built-in screen, 64K of RAM, and
dual disk drives as standard. Also included isa
quality matrix printer giving a choice of 80 or
136 characters per line, three different type-
faces, and the option of using roll paper, single
sheets or even multiple copies. Relevant
software programmes for the Genie Il have
been specially produced by TABS, one of
Britain's largest suppliers of business software
packages, and the complete system is covered
by a special one-year maintenance contract . . .
all for around £3,250.

EXPERT INSTALLATION

If by now all this sounds too good to be true, come
and see for yourself. You can meet the Genie [T at
one of the specially selected SUPERDEALERS,
whose technical expertise and experience in the
fields of installation, software and maintenance 1s
proven. It could be the first step towards a more
successful future for you and your business.

Wehaveanetwork (e =
of superdealers ? 8
throughout the ; 14
U.K. (including =l ;G’_;‘ﬂx_r §
Northern Ireland). |/ it
For adviceon your | SSESm—
nearest stockist, / =
ring our
SUPERDEALER
MANAGER on
Q629 4995.

the key to successtt
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Please end me full details of the
I Genie III Business System and my nearest I
, Superdealer I

Name __| -

| Company . - ,‘l
Position — l
Address _

Wil

I
L | Tel. No. I
PC9/82
' | Y Chesterfield Road |
3 ' ' ' gﬁﬁé@%ﬁm DE4 5LE
small business! | | e oo, |
[ ] T
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THE GENIUS
YOU CAN TAKE

TO BREAKFAST.

Now, at last, real portable computer
power. The new Sharp PC 1500
pocket computer. A pocket-sized
genius that will travel with you to
conferences, seminars and business
breakfasts.

The PC 1500 has the capacity
and BASIC language usage that is
very nearly that of the desk-size
Personal Computer. When fitted
with the optional 4-colour graphic
printer, it is one of the most powerful
pocket computers on earth.

Chores can be handled swiftly
and accurately any time of day,
wherever you happen to be.
Estimates, records and charts of
sales, billings and other important
data can be re-programmed,
calculated and summoned at the
touch of a button. It can even play
blackjack, analyse your biorhythms
or give you a beeped reminder of a
scheduled meeting.

Large memory capacity, up
to 11.5K bytes. 4-colour print-out.
Six user-programmable keys.

The incredible new PC 1500.
A revolution in pocket computers.

From Sharp. Where great ideas

come to life.
-4

SPECIFICATIONS PC 1500

Number of calculations 10 digits (mantissa) + 2 digits (exponent)

Program language BASIC
CPU C-MOS 8-bit CPU
Capacity ROM: 16K bytes

RAM: 3.5K bytes expandable to 11.5K bytes
Memory protection C-MOS battery back-up
Display 7 x 156 dots mini-graphic display
(English upper- and lower-case letters,
numbers, special signs, etc.)

CE 150 Colour Graphic Printer/Cassette interface (Optional)

Colour Graphic Printer
Powver source
Printing digits

Built-in rechargeable battery

Standard 18 digits (36, 18, 12,9,7,6,5, 4
digits selectable)

Printing system X-Y axis plotter system
Printing mode
Character sizes

Graph/Text switchables

9 different sizes from 1.2 x 0.8 mm

to 10.8 x 7.2 mm (from 1/16" x 1/32"
to7/16" x9/32")

Printing colours Red, blue, green, black

Printing directions Right, left, up, down

Minimum step width 0.2mm (1/64")
Cassette Interface Up to two cassette tape recorders can be
connected

CE 151 Memory Module (Optional)

Capacity 4K-byte C-MOS RAM
CE 155 Memory Module (Optional)
Capacity 8K-byte C-MOS RAM



CE-180
nFaCE
€T1E WTE!
ND CASS
PRINTER N

BASIC LANGUAGE SPECIFICATIONS

—
PC 1500 | To: Sharp Electronics (UK) Ltd, Computer Division, |
Sharp House, Thorp Road, Newton Heath
Commands RUN, NEW, LIST, CONT, TR ON, TR OFE g 0 !
LOCK, UNLOCK, STATUS, MEM { Manchester M1O9BE.Tel: 061-205 2333. {
Satgmonts o SQS%RR"'\';’ASgE"TJE &%’?&%ﬁ CLs, | Please send me details of the Sharp PC 1500 |
GOSUB, ON . ~GOSUS, RETURN |
ON ERROR GOTO, FOR ... TO . .. STEP Type of application: I
NEXT, END, DIM, LET, REM, DATA, READ, | |
RESTORE, BEEP AREAD, ARUN, CLEAR, |
RANDOM, DEGREE, RADIAN, GRAD, Name: |
BEEP ON, BEEP OFF | ’ |
Functions SIN, COS, TAN, ASN ACS, ATN, LN, LOG, Address:
EXP, DEG, DMS, RND, SOR (1, SGN, | |
ABS, INT, Pl (), LEFTS, RIGHTS, MIDS,
ASC, VAL, LEN, CHRS, STRS, POINT | |
Variables A~ Z, AS ~ Z8, two-letter variables I I
possible, two-dimensional arrays applicable
Operations +, — )2 < >E <= <0, =, A, | |
AND, OR, NOT, & | |
Others INKEYS, TIME, , ; .~ PC:1 '
CE 150 Printer I 75
Commands LLIST, TEST | The world of
Statements LPRINT, TAB, LF, ROTATE, COLOR, |
GLCURSOR, SORGN, LINE, RLINE, CSIZE,
TEXT, GRAPH, LCURSOR |
Cassette Interface J . .
Commands CSAVE. CLOAD. CLOAD? MERGE | where greatideas come tolife.
Statements INPUT#, PRINT#, CHAIN, RMT ON, b 0 e
RMT OFF

Design and specifications subject to change without notice.
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THE MICRAOPUTE CHALLENGE:—-
FIND ACOMPUTERTO COMPARE

e

s

... Because the SIG/NET offers the price advantage of
the low cost systems together with the flexibility and
infinite expansion capabilities of the high cost systems.

Or in other words a great deal more for a great
deal less.

For just £1,299.00 the standard SIG/NET offers the
flexibility to choose the terminal best suited to your
requirements, the printer to give the speed and quality you
need and disk capacity from 400,000 to 40 Million
characters.

The standard SIG/NET 202S .. .. £1,299.00
5Megabyte hard disk system . ... ... .. .. £3,100.00
10 Megabyte 4 User ... .. .. . S I £6,000.00
10Megabyte 1I0User .. .................... £9,500.00

FOR FURTHER TECHNICAL DATA AND THE NAME OF YOUR NEAREST DEALER
SEND THE COUPONNOW !

r-------_-

MICROPUTE

Catherine Street, Macclesfield, Che3hire, SK11 6QY. Tel: {0625)612759.

NAME POSITION _

COMPANY NAME _

COMPANYADDRESS

N B N N B B N N |
Dealer enquiries invited for certain areas of the Midlands and North.

TELNO. . I

WITH THE 5]|NEL ... NEVER.

THERE'S JUST NONE TO COMPARE.

® Unbeatable value for money.

® Advanced and innovative BRITISH design.
® BRITISH BUILT.

® Unrivalled expansion.

® Faster than comparable systems.

©® Full 64K of memory.

@ Sold only through approveddealers.

® CP/M compatible.

MICAOPUTE

microcompuler systems

Catherine Street,
Macclesfield,
Cheshire,
SK116QY.

Tel: (0625) 612759,

® Circle No. 161
PRACTICAL COMPUTING September 1982



SEIKOSHA

ol - -
S s . -
il s

/'

The Seikosha GP100A

Manufactured by the Seiko Company, Japan.

DEALER

80 col dot graphics for around £215* [

WELCOME

Seikosha introduce the GP1I00A. ~ FEATURES INCLUDE. INTERFACING for most systems:

A wider and updated version of the g 80) ¢0). 30 cps. @ Standard: Centronics.

highly successful GP80. Now ableto  —— T — | : : -
take standard width paper, the @ Dot Matrix unihammer action. @ Options: RS232C, Serial TTL,
amazingly compact GP100A offers ® ACSIl standard. 116 characters. ~ 20mA current loop. 1EEE-488.

big printer performance at a fraction F = Apple I, Apple Graphics Card.
of the cost. e Full graphics.

o s Sharp (GP100D).

With a high quality output that ® Upper and lower case. J

includes full graphics capability, the ° Do—uble width p_rin_ting. DIMENS_IOI?S. —

Seikosha's proven reliability and e ' Depth - 9%" (234mm)

variety of interfaces make the o Uptol0'paperwidth. e {710 (420mm)

GP100A the ideal choice for @ Original + 2 copies. = el

hobbyists, educationalists and ® Tractor feed —  Height - 5%" (136mm)

businessmen. Full service supportis = <R S0 - OPTIONS:

provided by DRG Business Machines' @ Self testing. g Pinch feed. =TT

nationwide distributor network. ' @ rinchieed.

DRG Birmingham: Microcomputers at Laskeys, (021) 6326303 . Bradford: Eltec Services Lid., (0274) 491371.
Bristol: Microcomputers at Laskeys, (0272) 20421. Cheltenham: Computer Shack, (0242) 584343.
Chester: Microcomputers at Laskeys, (0244) 317667. Edinburgh: Microcomputers at Laskeys, (031) 5562914.
Frodsham (nr Warrington): Northern Computers, (0928) 35110. Glasgow: Microcomputers at Laskeys,
(041) 2263349. llfracombe: Bits & Bytes, (0271) 62801. Leicester: Kram Electronics, (0533) 27556.

s Liverpool: Microcomputers at Laskeys, (051) 2362828. London: Microcomputers at Laskeys, (W1),
(01) 6360845. London: C/WP Ltd. (SW1), (01) 8283127. London: Chromasonic Electronics (N19),
(01) 2639493. Manchester: Microcomputers at Laskeys, (061) 8326087. Preston: Microcomputers at
. Laskeys, (0772) 59264. Sheffield: Microcomputers at Laskeys, (0742) 750971. Swansea: Computer Supplies,
(0792) 29047. Wetherby (ar Leeds): Bits & P.C.’s (Leeds Computer Centre), (0937) 63744.
Watford: Watford Electronics, (0923) 40588.

@ Circle No. 162 ‘ DRG (UK) Ltd, Reg No. 22419 England. (Peripherals & Supplies Division) 17
13/14 Lynx Crescent, Winterstoke Road, Weston-super-Mare, BS24 9DN. Tel: (0934) 416392.



ROLE PLAY was originally tried out in
industrial and managerial training, but it
is now widely used in foreign-language
learning. Activities range from participa-
tion in everyday situations in which
learners play themselves to participation
in specific dramatisations in a setting in
which the learner plays a definite role and
is assigned definite ideas and attitudes.
The main aims of these activities are:
@ to provide the learner with a rehearsal for
real life,
@ to provide intensive oral practice in a re-
latively free and creative manner,
@ to provide an opportunity to develop and
test communicative competence.
In Town Planning a group of up to six
take on the roles of individuals in a town,
planning the siting of a new factory. They
take into account the increased traffic
flow by deciding on zebra crossings and
overpass and underpass locations, and by
creating one-way systems.

Role assignation

A map of the town is displayed, fol-
lowed by reasons for the need for a
factory in the town. Roles are assigned to
a car driver, a bus driver, the factory
owner, an allotment tenant, the librarian,
and a shopkeeper — see lines 490-1000.
Each player has conflicting wishes and
needs, and each has the task of ensuring
that their own views are adequately
represented, and that if compromises are
made, as they have to be, they are made
with sufficient recompense.

There is, of course, no way of pleasing
everyone all the time, and so there is no
fixed result in this role play. Different
groups will reach different conclusions,
none of which will be perfectly satisfac-
tory to all participants. In the process,
however, the language of persuasion,
negotiation, argument and compromise
will be well practised, and inappropriate
utterances will meet with real-life re-
sponses. In many respects the program
could be useful outside the language
class, particularly in areas such as social
or local studies.

The program itself contains a sub-game
called Shopping, which is a timed activity
giving familiarity with the town plan. The
Rems clearly label this game where it
surfaces in the various routines of the
main program, and it can be left out if
desired.

The map of the town is produced using
Animate, a drawing utility from
Molimerx, and is held in machine code
and called as in line 2000. The printout of
this map, done on a Line-Printer VII, has
doubled up on all horizontal graphics to
give an idea of what it looks like on the
screen, but users of the program can
easily generate their own maps, perhaps
in other, more imaginative ways.

A flashing hash sign CHR$(95) begins
at the east end of Manor Drive, repre-
senting a vehicle which can be driven
along any of the roads. One-way streets,

78

overpasses, underpasses and zebra cros-
sings can be inserted on all east-west
streets. The vehicle will not pass over a
one-way street sign.

Active screen locations are 15423 to
16383, and Peek and Poke references to
these are in order to insert and delete

Principal variables

S holds 43 — asterisk in shopping game

SC shopping score; maximum 10, timed for
1 minute

A number of town planners

C number of shoppers

P cursor position

Q holids 95 — hash sign vehicle
representation

S used to store value of P in town planning

T used to store location of P when
movement takes place

U number of road signs inserted on the
plan E

Y(i) hoids the locations of U

V(i) holds the values of U

| and 1$ are used throughout as transitory
variables

standard ASCII symbols. The lines from
2000 to 2130 are included in the listing
only as a help to the development of the
town plan. Line 2000 calls up the plan,
2010 to 2080 print out each line and 2090
to 2130 repeat the graphics of each line in
order to extend the printout vertically.

Animate routine

The Basic program was written for a 16K
Video Genie, and uses about 6,155 bytes.
The Animate plan routine appears to use
up most of the rest of 16K memory, so all
Rems and lines 2000 onward should be
omitted. To insert road features the @
sign is pressed, or Return to go back to
the display of roles. Arrow keys control
the cursor movement, and the cursor will
not cross kerbs.

So why use a computer instead of cards
or toy cars? First, the micro offers a tidier
medium — there are no cards or items to
be lost or displayed, and exact states of
play can be recalled later on if the activity
has to be interrupted.

PRACTICAL COMPUTING September 1982




Simulation =——

The computer can be seen as informant

. 1
Town planning - -wsind:

a far more inanimate impression. Less
time is spent on setting the activity up

@ 4
before action can take place and, perhaps
an s opp lng | most importantly, the computer is impar-

tial, hiding little from the players, giving

them a confidence impossible in most

@

aid language "
The computer helps learning in several
® ways, varying from activities which the
computer controls completely, to activi-
Ie arnlng ties in which the students appear to have
complete control over what happens. Ex-
amples of the former might be reading

Role playing is now widely used in o Ll -

- . & - Just down th 1 ith th hi
forelgn language learn.lng' It promOtes stllluzon:)rqll;mget;ceaglar(l)lgue zr?aniull?i
day-to-day conversation rather than ple-choice” questions, much used in
5 maths, geography and history programs,
mastery Of complex grammatlcal as well as many of the more commercial

reading comprehension suites and lan-

tranSlatiOHS. Chl’iS Harrison lOOkS at hOW guage-learning packages. These activities
a town-planning simulation can promote | 3 10,'s conrqied when they are

dressed up with fancy graphics and

an understanding Of the language Of musical interludes. All the Yes/No games
. & . are located here.
pel'SllaSlon, negOtlatlon, argument and Next in line is the kind of program

. o 5 which contains data of its own, but also
compromise. The computer is now rapidly | manipulates data provided by the stu-

dent. Examples of this kind are my

taking itS place alongSide the teaCher as plurais program, available from the TRS-
informant and helper 80 Educational Libra.ry, my Cloze in

(continued on next page)
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(continued from previous page)
Practical Computing, June 1982, Chris
Jones’s ZX-81 language-learning prog-
rams and several others. For language
learning, these are the most satisfactory
kinds of program to write, for a skeleton
is imposed, which is fleshed out by the
student and animated by the program.
The Luehrmann program Animals,
modified imaginatively by John Higgins,
exemplifies the kind of program in which
the student actually teaches the computer
to ask questions of the student in order to
add to the computer’s “knowledge”. Stu-
dents are often awestuck by this program,
and a strong desire to know ‘“how it’s
done” provides excellent motivation for
the production of acceptable English. At
the far end of the scale is the kind of
program which, within certain clearly de-
fined bounds, allows the student com-
plete creative freedom — drawing, art
and pattern-making clearly fit in here.
For many decades language teaching
was done by using a grammatical model,
and the learner’s progress was monitored

complex grammatical transformations.
Ability to use the language to achieve
some sort of*useful meaningful com-
munication ofteri seemed irrelevant to
teachers.

However, it does not take an academic
argument to show the point of learning

Background reading

K Morrow and K Johnson, Communicate,
Centre for Applied Linguistics, University
of Reading (1976)

Humanistic approaches: an empirical view
ELT documents 113, The British Council
(1982)

M. Finocchiaro, “Role Playing in the
Language Classroom” Glottodidactica 11,
25-31 (1978)

Communication games in a language
programme (film or video cassette). The
British Council (1979)

A full bubliography Using drama, roleplay,
games and songs in foreign language
teaching may be obtained from the
Language Teaching Library, 20 Carlton
House Terrace, London SW1Y 5AR.

French, Maori or Estonian is not to be-
come an expert in knotty grammatical
problems, but to be able to perform
something in the language in question.
Can the learners communicate their
needs and thoughts effectively? Can they
argue appropriately? Car they tell a
joke? Can they undeistand the language
they are exposed to and use it with
reasonable ease?

Several new techniques have been de-
veloped over the last 10 years or so to
ensure this. The silent way, community
language learning, role play and several
others demand a very high degree of
participation in which the learning aid —
blackboard, tape recorder, teacher, text-
book, chart, computer — plays only a
helping role. Note the place of the
teacher and the computer as learning
aids, informants and helpers. Such
humanistic and student-centred techni-
ques are the subject of intense research
and discussion today, and it is interesting
to see how rapidly the microcomputer is
taking its place alongside the more tradi-

through a combination of translation and

tional aids.

S REM TOWN PLANNING role play by Chris Harrison 1582
incorPorating SHOPPING, a 9ame for youns
children

6 REM The maP of the town wss Senerated usind® ‘RNIMATE’

a machine code drawing utility. The Bazic Program
yies about 6155 bytes, but the 'ANIMATE’ routines
add Sreatly to this.
7 REM You will need to omit sl1 REM statements and
pPos=ibly lines 2000 onward to fit evervthing
into 1€K. The routine after 2000 orints the
screen to Printer.
REM much use has been made of the line feed
{down arrou) facility in thic 1listins.
It may te neceszary o use it freduently
for roles and instructions, but not
elsewhers,
REM Set flasz. P i{s cursor Potition; Sa"x";
W is counter used only in shoPPing exPeditions
SC 12 shoPPing score <10 for each "x" collected))
A=number of town Plannmers Plizing; Q=hash sign
10 P=13807:8=43:1=018C=01A=0: Q=99

»

19 REM mewy,
20 GOsSUe 3380
29 REM 1f shoPPing @ame

30 IF A=1 THEN GOSUB 1140Q

49 IF A=1 THEN GOSUB 318

49 REM routine fed from 1020 sllowin® review of roles

S0 CLS'PRINT/PRINT!INPUT “DQ YOU WANT TO SEE YOUR ROLES AGAIN";Y$

60 IF Ys$="Y" OR Y$="YES" THEN GOSUBE10

69 REM next routine only for shoPPing game, and Pute

‘ShoPPing’ {tems in disPersed locations for
collection

82 IF A=2 THEN 120

S0 Igm"n

100 POKE1S770@,421POKE1550S3,421 POKE15970, 42: POKEL1E6233, 42+

POKE13617,42:POKE15335,42 1 POKE16196,42' POKE1S917, 42!

POKE1335684,421POKE13941, 42

REM Position cursor st end of Manor Drive
120 POKEP.S
IF A=2 THEN 16@
REM elementary storing routine for ‘shoPping’

140 WsL+i1IF W>409 THEN 220

152 PRINT®1Q17,5Cs

REM *T! £lag keePs size of Previous ‘P’ to avold
cursor 90in9 off screen. Next routine scans
direction keys. S holds Previous contents of
P from 258

160 T=P:G=PEEK(14400)' IF NOT G AND PEEK(P)<129 THEN POKEP,S

17@ IF GANDISTHEM PaP+641 IFPEEK(P )>129 THENP=P-64

180 IF GANDB THEN P=P-64) IFPEEK{P)>129 THEN P=P+g4

IF GAND 32 AND PEEK(P)(>62 THEN PsP-1'

IF PEEKCP)>129 THEN Pm=P+i

IF GANDE4 AND PEEK(P){>6@ THEN P=F+1:

IF PEEK(P)>129 THEN P=P-{

212 IF PEEK(P)=42 THEN SC=SC+10@:POKEP,S

REM scans o see if <CR> or ‘@’ ig Pressed for
review of roles or instructions for inserting
one wiy streets, overPasses or zebra crossings.

220 1$=INKEY$ IF I$=CHR#{13)> THEN GOTO SOELSE IF Iss"@"
THEN GOSUR 1230

239 REM 15423 is left of =econd row; 16383 i: bottom
left corner.

240 IF PC15423 THEN Ps=T ELSE IF P>16383 THEN PaT

243 REM s2¢ what’s in P and remember it in S

230 S=PEEK(P)

260 POKEP,Q

270 GOTO130

REM lines 286-30G for =voPPing @ame only for
display of final score

280 CLSPRINT®42Q, "YOUR SCORE®' ";SC

292 FOR I=1TO250@:NEXT

300 GOTO1@

‘309

REM routine calle uP machine code maP cencrated

through ‘Animation’ utility.

310 POKEP,Q@:POKE 17126,R:POKE17127,9

320 X=USR(®)

329 REM ‘U’mnumber of items inserteds ‘Y(I)’ hold:s
their locations, and ‘V(I)’ their values.
Data ic Picked uP at lines 1080-1128.

330 FORI=1 TO UrPOKEYCTI ), VCTI I NEXT 1

342 IF A=1 THEN 360

35@ I¢=INKEY$£:IF I2="" THEN 3TQcLSE 30

360 FOR I=1 TO 300@+'NEXT

370 A=0'RETURN

380 CLS

389 REM the followine lines are instructional and

need no exp lanation
390 PRINT®1, "IN TOWN TODAY BY CHRIS HARRISON 19232"
402 PRINT®236,"HALLO, THERE 15 A CHOICE OF GAMES HERE

YQU CAN EITHER GO ROUND TOWN DOING SOME SHOPPING

OR YOU CAN USE THE BOARD TO DO SOME TOWN PLANNING. "

410 PRINT'PRINT ¢« INPUT"

WHICH GAME DO YOU WANT TO PLAY (1 OR 2)";A

420 IF A<1 OR A>2 THEN CLS'GOTO41@

430 IF A=1 RETURN

440 PRINTIPRINTI INPUT "HOW MANY PLAYERS ARE YOU (MAX. 6>";C
452 IF C{1 OR C»6 THEN 440

460 C=INT(C)

472 GOTO 4950

420 STOP

49@ CLS'PRINTRE4,"S0 YOU WANT TO DO SOME TOWN PLANNING!"

%02 PRINT"

YOU.UWILL NOW SEE A PLAN OF THE TOWN, WITH ARERS THAT

ARE SCHEDULED FOR DEVELOPMENT IMARKED IN WHITE, "

510 PRINT"RIGHT. I WILL GIVE ERCH OF YOU “;C;" A ROLE TO PLAY."
5206 PRINT:INPUT"NOL PRESS ‘RETURN’";2:CLS

830 2Z$="1":GOSUB 310

$4@ CLS:PRINT"YOUR TOWN HAS VERY HIGH UNEMPLOYMENT, BUT HAS
ATTRACTED FUNDS FOR THE BUILDING OF P FACTORY

WHICH WILL EMPLOY QOVER Zo@ PEOPLE. "

$52 PRINT"UNFORTUNATELY, IT MILL BE A SMELLY FRCTORY.
THE WIND USUALLY BLOWS FROM THE SQUTH ULEST."

560 PRINT:PRINT“AS YOU MAKE YOUR PLANS,

YOU CAN ADD 2EBRA CROSSINGS,

PEDESTRIAN BRIDGES AWND UNDERPASSES IF YOU' LIKE, SINCE
THE FACTORY UILL UNDOUBTEDLY CREATE WERY MUCH EXTRA TRAFFIC,"
$78 PRINT” TO MAKE ONE OF THESE, PRESS ‘B’"

S99 PRINT"IF AT ANY TIME YOU WANT TO SEE YQUR ROLE RGAIN
PRESS ‘RETURN’"

S92 PRINT'PRINTIPRINT"PRESS THE SPACE RAR WHEN

YOU ARE READY FOR YOUR ROLES"

€92 IF INKEYs=""THENGRAQ

612 CLS

629 PRINTRIS,"PLAYER 1 :+ CAR DRIVER" tPRINT:PRINT

630 PRINT"YOUR NORMAL ROUTES ARE FROM HOMELEIGH ESTATE TO
SCHOOL AND SHOPS. IT 1S BECOMING MORE DIFFICULT TO

CROSS THE TRAFFIC TO GET INTO MUSEUM ROAD. AND IT

OFTEN TRKES YOU 15 MINUTES TO REACH THE CAR PARK."

642 PRINT:PRINT"YOU PREFER QOVER OR UNDERPASSES

TO ZEBRA CROSSINGS ON SAFETY GROUNDS.

YOU WANT THE FACTORY TRAFFIC KEPT

OUT OF THE CENTRE OF TOWM. "
650 PRINT:PRINT"

660 IF INKEY$="" 629@

678 IF C{2 THEN GOTO 3@
680 CLS'PRINTR1S, "PLAYER 2 BUS DRIVER”

639 PRINTIPRINT"THE PRESENT SYSTEM O TRAFFIC

JAMS HAS BROUGHT YOU

MUCH OVERTIME WHICH YOU ARE UNWILLING TO LOSE."

700 PRINT"YOU BELIEVE THAT ZEBRA CROSSINGS SLOW DOUN TRAFFIC.
COST LITTLE, CAN EASILY BE MOVED, AND CONTRIBUTE TO

ROAD SAFETY. ™ (continued on page 83)

AND

NOW PRESS THE SPACE BRAR"

80
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The new generation
that interfaces with
most microcomputers

Mannesmann-Tally’s new MT100 series of matrix serial
printers for microcomputers is now available from local computer
shops and suppliers.

MT100 series printers are utterly reliable. They're a new
generation of Europrinters made in West Germany with full
technical and service back-up from our headquarters here in
the UK.

They give high performance at a very reasonable price. ideal
for professional businesses. Or educationists. Or enthusidsts
who value the latest technology.

Two basic models — MT120 and 140

Main difference is in column width. The MT120 is the 80
columns version whitst the 140 features 132 columns.

Both models come inthree variants giving a range of standard
features which normally are beyond the scope of microcomputel
orientated printers. y

9 x 7 matrix, 160 cps high speed output — often doubled by
microprocessor control choosing shortest possible print path in
either direction.

Selectable 18x 40matrix for high definition correspondence
quality. :

10 different character sets, 96 characters each.

OCR A and B characterfonts using 9 x 9 matrix.

Four different character pitches between 10 and 20 cpi, each
of which can be printedin double width.

Two colour printing.

AllMT100 series printers are small, quiet and highly versatile.
Enduser prices start at £390.

For further pricing and availability use the MT100 hotlines
on Reading (0734) 586446/7/8 orlook in at your computer shop.
Alternatively write to us for full details.

MANNESMANN
TALLY

the source of the Europrinter
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Mannesmann Tally Limited, 7 Cremyll Road, Reading, Berkshire RG1 8NQ. Tel: Reading (0734) 580141. Cables: Tally-Reading. Telex: 847028.



How long before your new

computer system turns out
to be one of these?

Well, it won't if it’s from Logitek.

Because Logitek now offer a wider range of
products to meet your expanding DP needs, backed by
greatly enhanced support services. With over 80 dealers
nationwide making us the largest ALTOS distributor in Europe
and now distributing PEACHTREE software on Altos.

Our offices in London and Manchester hold
service and software staff, where you'll see new Logitek
special application packages and Logitek kit.

So don't let your system leave a bitter taste.

Phone our sales office now on (0257) 426644
or send in the coupon.

Send to Sales Office, Logitek, Logitek House, Bradley
Lane, Standish, Greater Manchester, WN6 0XQ
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| Please send me more information about your products & services.l:]—l
I am interested in becoming a Logitek dealer. O |

Name. Position.

PCY

| |
| |
| |
I Tel. No i
[ ]
| Choose loglcally. |
| |
| |
| |
| |
-1
@® Circle No. 164
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——————— = Simulation ==

(continued from page 80)

710 PRINTIPRINT"IF 3CHOOL LANE BECAME R MAIN TRAFFIC
ROUTE YOU FEAR

THAT YOUR FAVOURITE TEA BREAK TERMINUS OUTSIDE THE SCHOOL
WAULD BE LOST.."

720 PRINT/PRINT"YOU WOULD PREFER R FACTORY IN THE S.E.
OR IN THE NORTH, " .

730 PRINT!PRINT" NOU PRESS THE SPACE BAR"

74@ IF INKEY$="" THEN 740

750 IF C<3 THEN GOTO S@ELSE CLS

760 PRINTR13,"PLAYER 3 « FACTORY OWNER

778 PRINT I PRINT"YOU WANT THE FACTORY NEAR THE RAILLAY
STATION, AND RARE

WILLING TO FIX EXPENSIVE POLLUTION FILTERS IF YOU

GET THIS SITE. IF A B8Y-PASS ROAD IS BUILT YOU WILL NOT
BUILD YOUR FACTORY IN THIS TOWN,"

780 PRINT:PRINT"YQU INSIST ON SAFE ROADS FOR YOUR
WORKERS WHO WILL COME TO WORK ON FOOT OR BY BICYCLE."
790 PRINT I PRINT" NOW PRESS THE SPACE BAR"

800 IF INKEY$="" THEN 8060

810 IF C<4 THEN GOTOSOQELSE CLS

820 PRINTELS,"PLAYER 4 : ALLOTMENT TENANT”

830 PRINT'PRINT"YOUR JOY IMN LIFE IS YOUR ALLOTMENT,
AND ALL YOU ASK

1S QUIET, FRESK AIR AND ACCESS. YOU FEEL YERY STRONGLY
ABOUT TRAFFIC AND ANY KIND OF POLLUTION. "

848 PRINT:PRINT"YOU ALWAYS TRAVEL BY BICYCLE

AND TAKE AN ACTIVE PART

IN THE SCHOOL SPORTING PROGRAMME.

YOU LIVE IN HOMELEIGH ESTRTE."

830 PRINTIPRINT" NOW PRESS THE SPACE BAR"

860 IF INKEY$=“" THEN 360

87@ IF C<3S THEN GOTOZPELSE CLS

880 PRINT®13, "PLAYER S LIBRARIAN"

858 PRINT PRINT"YOU LIKE YOUR LIBRARY IN TYE MIDDLE
OF THE TOWNBUT YOU HATE THE TRAFFIC PASSING NEAR BY."
900 PRINT"YOU WOULD LIKE GREEN LANE MAGE INTO A BY PASS,
EVEN IF THIS MEANT A ZEBRA CROSSING

OR A BRIDGE TO THE SCHOOL."

910 PRINTIPRINT"YOU WANT SUITABLE PEDESTRIAN

ACCESS FROM THE CAR PARK AND FROM HOMELEIGH ESTATE."
§20 PRINT!PRINT“YOU ARE VERY MUCH IN FAVOUR OF THE
FACTORY, BUT INSIST THAT IT BE SITED WELL AWAY FROM THE
LIBRARY IN CASE THE POLLUTION SPOILED YOUR TREASURES."
930 PRINT PRINT" NOW PRESS THE SPACE BAR"

940 IF INKEY$s"" THEN 540

958 IF C<6 THEN GOTO S2ELSE CLS

960 PRINTR13,"PLAYER 6 : SHOPKEEPER"

97@ PRINTIPRINT“THE GROWTH OF HEAVY TRAFFIC

HRS REDUCED YOUR CUSTOMERS IN THE MIDDLE OF TOWN.

YOU LURGENTLY NEED THE TRAFFIC RE-ROUTED,

SO THAT THE CENTRE"

980 PRINT"OF TOWN ATTRACTS MORE PEOPLE. "

99@ PRINT:PRINT"YQL THEREFORE FAYQUR A FACTORY

IN THE SOUTH-EAST BECAUSE YOU ARE LIORRIED

THAT A FACTORY ELSEWHERE WILL TAKE

EVEN MORE CUSTOMERS RLAY. "

1228Q PRINT PRINT" NOW PRESS THE SPACE BAR™

1012 IF INKEY#="" THEN 1010

1020 GOTO32

1229 REM insertion of road features routine

1030 CLS

1040 UsU+11YC(U)=F

1030 PRINTEE4, "LIHAT DO YQL LIANT TO INSERT HERE?"

1063 PRINT”

1. ZEBRA CROSSING = ") CHR£(ST)"

2. OVERPASS = ";CHR$( 41 ); CHRE(42)"

3. ONE LAY STREET = ";CHR${6B);" OR “;CHRE(EZ)

1070 PRINT"4, DELETE OBSTACLE = ";CHR$(42);"

S. LEAVE PLAN ALONE = PRESS SPACE BAR"

10302 BS$=YNKEY$: IF B$="" THEN 10882

1090 IF £3=CHR2$(42) THEN B$=CHRe(128)

1160 IF Bs=CHR$(33) THEN B$=CHR$(SS)>

1112 S=ASC(BE)

1128 WU)=S

1130 GOTO312

1139 REM shopPing Same title and inshructions in

double cize Print

1142 CLS:PRINTCHR$C23)

1150 PRINTR12,"S H O P P I N G"

1162 PRINT"

I SHALL NOL SHOU YOU A MAP

IJSE THE ARROW KEYS TO GO

1179 PRINT"AROUND THE TOWN DDING YOUR

SHOPPING AND DELIVERING MESSAGES

BY GOING OVER THE STARS."

1180 PRINT"AFTER A MINUTE THE GAMET WILL STOP.

YOUR SCORE IS AT THE BOTTOM RIGHT HAND CORNER. "

1198 PRINT!PRINT"WHEN YDU ARE RERDY TO PLAY”

1290 PRINT"PRESS ’NEWLINE’"

1210 1e=INKEYS$:IF I£="" THEN 1219

1222 CLS:'RETURN

1230 STOP

1999 REM this routine was uszd only to Print out
the screen, and is not Part of ths Program.

200Q X=USR(EG)

2012 FORX=1336aT0163595TEPE4

2020 FORY=QTOEZ

2090 Z=PEEKC X+Y ) IFZ>12BORZ<33THEN2O70Q

2040 1FZ=320RZ=1268THENLPRINTCHRS( 39 ); CHR$( 32); 1 GOTO2080

2050 ZeaCHRS(PEEK(X+Y D)

2062 LPRINTLCHR$(30);2%; :GOTO2030

2072 FORI=1TO6 1 LPRINTCHREC 18 );CHRS( 121 ) < NEXTT

208@ NEXTY  LPRINT

2089  REM for the Line Printer Y11 wou need to Print
orePhics horizontsls twice to avold a wers
fore-shartened Printout

2092 FORY=Y-€4TOY-1

2100 Z=PEEKC(X+V): IFZ)>128THENZ211AEL SELPRINTCHREC 30 )1

CHR$1 32 ) 1 GOTO2120

2110 FORI=1TD61 LPRINTCHREC 15): CHRS$C 191 >5 : NEXTL

2128 NEXTY

2130 LPRINT I NEXTK

If so, quite often the cause of irregular
performance or breakdown is very simple.

It's probably a high voltage spike in the
electricity supply, called a transient, affecting
the performance. Heavy electrical loads in the
vicinity of your microcomputer (from domestic
electrical appliances to office photo-copiers)
can often cause voltage transients, which in
turn, play havoc with both hardware and

Does your microcomputer

suffer from
hiccups?

software.

The Reguvolt 'P' Model Constant Voltage
Transformer provides the answer to a very
simple yet aggravating problem, offering the
following benefits to safeguard your supply
sensitive computer and equipment.

® Transient suppression — gives software
and hardware protection.

@ Brownout protection — prevents micro
interruptions and system crashes.

@ |Isblated secondary circuitry — gives
complete electrical isolation between mains
and computer.

@ Fast voltage stabilisation — prevents VOU
screen drift and complete system failure.
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@ Automatic overload current limited -
protects equipment against damage during a
fault condition.
® Low frequency mains harmonics removed,
preventing VDU flicker and circuit overload.
The complete range of Reguvolt ‘P’ models,
from 1/2 to 2 amp ratings (ie. 120VA to S500VA)
are available from stock.
Should you require further details, please fill
in the coupon, or, if you prefer, give us a call.

Cetronic Limited

Hoddesdon Road, Stanstead Abbotts,
Ware, Herts SG12 8EJ. England.

Tel: Ware (0920) 871077, Telex: 817293

- s WD NS SNN BN N SN S A

Please send me further information on your
range of Reguvolt ‘P' Model Constant Voltage
Transformers.

Name

Company

Address

Telephone .
@ Circle No. 165
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NNOVATIVE
TRS 80-GENIE SOFTWARE

SmAaL-LDOS

LDOS is an advanced and sophisticated disk operating system for the TRS-80 Models | and lil, the original
Video Genle, the Genie | and Genie |1. It comprises some 113K of code. It was over a year in development and cost
in excess of ¥ million dollars to write. It contains an advanced Disk Basic Interpreter enhancement, a complete
Job Control Language compiler and many other features.

Obviously it is also complex. This is why it is accompanied by some four hundred pages of manual. It is not the
best system for beginners.

On the other hand, LDOS contains so many important features that if a person is just starting out with disks he
should be aware of them and, if you like, raised in the right habits. Presently available lower cost disk operating
systems are all ‘‘first generation’’ and are primitive. Indeed, they tend to train a person in the wrong direction.

For those people who are either just starting with disks or who wish to get an insight into a full scale first
quality disk operating system, smal-LDOS has been produced. It is a sub-set of LDOS and has a manual of 160
pages. It is not an exaggeration to say that it'contains most of the advantages of LDOS but still maintains an utter
simplicity in use. it is, if you will, a sampler for the main system.

It is also, to the best of our knowledge, the first DOS for these machines that can be upgraded to the larger
version at a very reasonable cost. This is because with every smal-LDOS is supplied a coupon to the value of £15.
This Is redeemable against the purchase of a brand new full LDOS. There are only two stipulations. The first is
that the redemption must be through us, not one of our dealers, and secondly the coupon can only be used for the
purchase of an LDOS.

Smal-LDOS contains 21 Library Commands, 7 Utilities, 2 Device Drivers or Filters, and Disk Basic as follows:

APPEND DIR MEMORY
ATTRIB DO RENAME
AUTO FILTER RUN
CLOCK KILL SET
COPY LIB SYSTEM
DATE LIST TIME
DEVICE LOAD VERIFY
BACKUP HITAPE RDUBL
CONV PDUBL REPAIR
FORMAT PR/FLT KKI/DVR
LBASIC

For those of you not familiar with the features mentioned above; a brochure is available on either or both
smal-LDOS and LDOS. On the other hand you may wish to order immediately, in which case:

smal-LDOS ... ... ... .. £38 + V.A.T.

Plus £1 shipping

MOLIMERX LTD

A J HARDING (MOLIMERX)

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

TEL: [0424] 220391/ 223636 TELEX 86736 SOTEX G
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage.

@ Circle No. 166
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Cryptanalysis —

Secrets of coding

The art of breaking codes and
ciphers; referred to as
cryptanalysis, is based on
some well-defined
mathematical techniques,
explained by Muriel Gilligan

CODES AND CIPHERS are usually associ-
ated with the clandestine operations of
government and military organisations
which want to communicate in a secret
manner and yet read the secret communi-
cations of their competitors.

A message written in open English that
anyone can read is said to be in clear or
plain text. A prescribed set of instructions
called a cipher can convert this into an
apparently unreadable form known as
the cryptogram. Although there are
numerous ciphers, they are all based on
only two principles which can be illus-
trated by enciphering the simple text

THE CAT SAT ON THE MAT
by both methods:

EHT TAC TAS NO EHT TAM

UIF DBU TBU PO UIF NBU
It is obvious that each word of plain text
has been written backwards.

In the second €xample each letter of
the original plain text has been substi-
tuted by the corresponding next letter of
the  alphabet. The letter T has been
replaced by U, H by I, and so on. This is
called a substitution cipher. )

Studying the characteristics of simple
ciphers reveals their weaknesses, which
can then be used to develop methods of
bréaking the cipher and developing
better ones. In general,
® In a transposition cipher the original

letters of the message are retained.

® The cipher retains the original word
lengths, and hence two-letter crypto-
gram words actually stand for two-
letter words in the plain text.

® In the substitution cipher the word

“THE" which is enciphered as “UIF”

is seen to be repeated in both texts,

hence common words and common
letters will appear repeatedly in the
cryptogram.
® In the original text every word con-
tains a vowel; and if Y is.regarded as

a vowel you could go further and say

that every word in the English lan-

guage must contain at least one
vowel.

These principles can be used when
attempting to solve a cryptogram, for

example, )
CPUI ZPV BOE J TIBMM HP UP UIF HBNF
PO XFEOFTEBZ

The first problem is to decide whether it
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is a transposition or substitution cipher. If
the frequency of occurrence of the letters
in the cryptogram is roughly the same as
the frequency distribution of letters in
normal English text, then it is likely to be
a transposition cipher. You can construct
a frequency table for the letters of the
cryptogram by counting the number of
times that each letter occurs. This can |
easily be programmed for a computer,
but for this simple example writing out
the alphabet in a horizontal line will
suffice.

Work through the cryptogram letter by
lettér, placing a tick or tally-mark under
the letter for each time that letter occurs
in the cryptogram. This yields
ABCDEFGHIJKLMNOPAQ
RSTUVWXYZ

The letters can then be sorted accord-
ing to the number of times which they
occur:

P(5), B(4), F(4), U(3), I(3), E(3), O(3), Z(2),
T(2), M(2), H(2), C(1), V(1), N(1)

A similar exercise carried out on a
piece of normal English such as a novel or
newspaper article usually puts letters in
the order

ETAON,RSH, ...

This is obviously quite different from the
order found from the cryptogram, so it is
likely that it was coded from a substitu-
tion cipher. Furthermore, the letters
P,B,F,U,ILE,O in the cipher probably
correspond to E,T,A,O,N,ILR,S,H in the
plain text.

The next problem is to find out what
substitutions are involved. Since J occurs
in the cryptogram as a single-letter word
it must stand for either A or I in the plain
text. Similarly the two-letter words HP,
UP and PO must each stand for plain text
words like AM, AN, AS, AT, BE, BY,
etc. All three words contain the cryptic
letter P, and this reduces the possible
substitutions to those that can read some-
thing like

HP, UP, PO = AT, IT, TO

P appears frequently, which siggests
that it is likely to stand for a vowel rather
than a consonant and that H, U and O are
consonants. The plain text must therefore
be in the form

HP, UP, PO = (blank) vowel, (blank) vowel,
(vowel) blank

Most forms can be eliminated except

HP, UP, PO = -0, -0, O-

which can be developed to

HP, UP = DO, SO; NO, GO; TO, GO; SO,
GO; GO, TO; etc.

PO = OF or OR or ON
One of the three-letter words is prob-

‘ably something common like THE,

AND, YOU, HIM or HER. The group
HP UP UIF could be TO GO AND or
DO TO THE, and you can try the par-
ticular substitutions in the cryptogram in
turn until you find what could be consis-
tent plain text. The version GO TO THE
with H=G, P=0, U=T, I=H and F=E
yields

.OTH .O. .... H.. GOTO THE G..E O.

AEMER “(continued on next page)

Figure 1.
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(continued from previous page)

If you also write out the assumed cipher
key in the form of figure 1.

The assumed substitutions are merely the
plain text letters moved one place. You
could try this idea immediately but, from
CPUI you can guess the plain text
BOTH, which, when you remember that
J corresponds to A or I and PO corres-
ponds to ON or OF will lead you to
BOTH YOU AND I, as the text. Further
work soon reveals the whole text as
BOTH YOU AND | SHALL GO TO THE GAME

ON WEDNESDAY.

This type of cipher is called a direct
standard alphabet. Julius Caesar was
reputed to have used it with a shift of
three, a version which is now called the
Caesar Cipher. Since the letters of the
alphabet can only be shifted 25 places
before becoming a normal alphabet
again. This type of cipher will yield only
25 cipher alphabets.

For such a small number of possibilities
it is quite easy to program a computer to
try each cipher alphabet in turn until
plain text appears. This technique can be
used with pencil and paper by selecting a

Table 1.

Text Shift
CPUIL as a cipher
DQVJ one place
ERWK two places
YLQE 22 places
ZMRF 23 places
ANSG 24 places
BOTH 25 places
CPUI 26 places

group of letters from the cryptogram and
running down the alphabet as in table 1.

This technique is called completing the
plain complement. Running down the
alphabet will break any shifted normal
alphabets in only a few minutes, so a
cipher that is not susceptible to this tech-
nique is desirable. One way of forming an
alternative cipher is to use an inverse
alphabet, with the cipher alphabet writ-
ten backwards. This can also be shifted,
so you now have an extra 26 possible
ciphers. In the simplest form of such
ciphers the substitute for A is Z. In effect,
the back half of the cipher key is merely
the front half back to front. The
encipherer need only write out the
alphabet as follows

ABCDEFGHIJKLM

Z°Y XW VUTSRQPON

It then becomes possible to decipher or
encnpher any letter by changing it to the
letter with which it is paired. If you find
two letters which are each other’s sub-
stitutions, then one of these reciprocal
alphabets is probably involved. Therein
lies the weakness of such ciphers.

A mathematical examination of the 51
ciphers developed so far shows that

ciphers can be put on a formal basis | LetC
which can in turn be exploited with more |
complicated ciphers. Each letter of the | LetS
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| alphabet can be allocated the number

corresponding to its position in the nor-
mal alphabet
A=1,B=2,...,62=26

The mathematical technique known as
modular arithmetic is capable of reducing
all integer numbers down to one and only
one of the set of 26 chosen for the cipher.
When any number is divided by 26, the
remainder must be between zero and 25.
The remainder represents the original
number. For example,

32=26+6

The number 32 is said to be congruent to
the number 6, modulo 26. This is written
as
32 = 6 (mod 26)
The general form for any integers a, b,
is that

If

a = b (mod 26)

a- b = k(26)
where k is any integer.

Since 26 = 0 (mod 26), the set of
numbers 1 to 26 forms a complete set of
residues for arithmetic modulo 26 and
you can carry out the operations of addi-
tion, subtraction, multiplication and divi-
sion using such arithmetic.

The infinite set of integer numbers is
associated with an infinite number of
cycles of the normal alphabet as follows:

.. X Y Z A B. ..
LL.=2 -1 0 1 28 L
D \ Z A B. ..

. .24 25 26 27 28

. X Y vz A B...

..50 51 52 53 54 ..

It is possible to reduce negative numbers
totheset 1, 2, ..., 26. For example, for

‘the value of -3: suppose

—-a<o0
hence
a>0
therefore
= k(26) + b
where

O<bs25orratherl1 <b =< 26
a-26 = k(26)-(26-b)
a = (k+1) (26) — (26 — b)

—a = —(k+1) (26) + (26 - b)

hence
—a = 26-b (mod 26)
where
a = b (mod 26)
applying this to
-a=-3

-3 =26 - 3 = 23 (mod 26)
hence -3 and 23 represent the same
letter, namely W.

The two types of substitution ciphers
can be formally expressed as equations
which can be used to encipher the plain
text. This can be applied to the Caesar
cipher. )

Plain: A BC D E F
12 34

Let P the number associated with the plain

the number associated with the cipher
text
= the number of places shifted

—cryptanalysis o —

then for the Caesar cipher there is a shift
of three places forward, so S = 3 and the
cipher instructions can be formerly stated
as

C=P+S
To encipher the plain text AND:

® A implies P=1, hence C=1+3=4 and the
. cipher letter is D
® N implies P=14, hence C=14+3=17 and
the cipher letter is Q
® D implies P=4, hence C=4+3=7 and the
cipher letter is G

so the cipher for AND is DQG.

These ideas can be developed to deal
with more complicated ciphers. If you
suspect that you are faced with a direct
standard alphabet cipher you only need
the substitution letter for one plain text
letter to be able to solve the equation
C=P+S.

Another application concerns the
transformation for a shifted inverse
alphabet which can be represented as

C=(1-P)+ S (mod 26)
or

(1-C) + S = P (mod 26)
This can be interpreted as meaning that
the inversion of the cipher text with a
positive shift will produce plain text.

In the case of an inverse alphabet with
shift you can use the technique of running
down the alphabet, provided that you
invert the cipher text first. Consider the
following cipher,

Plainn. ABCDEFGH.IJK ...
Cipherr: WV UTSRQPONM. ..
Enciphering plain text THE gives the
cryptic form DPS. Now use the following
inversion scheme to invert DPS
ABCDEFGHIJKLMN
ZYXWVUTSRQPONM
This gives WKH to which we now apply
the technique of running down the
alphabet,

D <XEZ
moO. «—1

Identifying weaknesses, helps to pro-
duce better ciphers. In this case it is
obvious that the cipher would be
improved by omitting the word spaces or
by disguising the word spaces in some
way. Often the cryptogram is split up into
groups of five-letter blocks. Using this
technique on the cipher used in the pre-
vious example gives

CPUIZ PVBOE JTIBM MHPUP

UIFHB NFPOX FEOFT EBZAB
The cryptogram has to be made up to 40
letters for convenience by adding two
arbitrary letters AB, known as dummy
letters or nulls. The more difficult ciphers
are nearly always presented in group of
five letters. The cryptogram could have
been presented with artificial word
lengths, which would not bother the per-
son with the cipher key but could cause
the cryptanalyst to waste time.
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omorrow

vou could have more
at your fingertips

Overnight, a massive
increase in fast
access storage
capacity

Simply plugs into
your existing
computer

Nationwide service

through Software

Sciences — part of

THORN EMI

Encotel are one of Britain's largest microcomputer distributors with full engineering
technical support facilities and workshops.

c[1CO

Britain’s specialist microcomputer distributors

ENCOTEL SYSTEMS LIMITED 7 IMPERIAL WAY CROYDON AIRPORT INDUSTRIAL ESTATE CROYDON SURREY CRO 4RR
Tel 01-686 9687/8 01-680 6040 (six lines) Telex 8951921 ENCO G

ABERDEEN Abtex Computer Services Ltd

0224 55074/6

BRIGHTON The Electronic Office 0273 722248
BRISTOL Mercator Ltd 0272 731079

BURY ST. EDMUNDS Rebvale Ltd 095 381316
BUSHEY HEATH Boyd Microsystems Ltd 01 950 0303
CASTLEBAR Delta Microsystems Ltd Castlebar 22632
DUBLIN Gamma Data Products Ltd 0001 7718877
DUDLEY Gibson Computer Services Ltd 0384 236934
EDENBRIDGE Workflow 034 286 357

GALWAY Associated Micros Galway 87140
GUILDFORD AFK Associates Ltd 079 82 3758
GWYNEDD CPL Ltd 075 881 2053

HORSHAM Sussex Microsystems Ltd 0403 68071
LONDON E6 System Builders Ltd 01 471 4884
LONDON EC2 City Microsystems Ltd 01 628 6322
LONDON SE1 Steven Cox and Co. Ltd 01 407 1982
LONDON SE23 Atlantic Microsystems Ltd 01 699 2202
LONDON SW4 Inner Products 01 673 0320
LONDON SW19 Ideal Computers Ltd 01 946 5568

LONDON W14 Stemmos Lid 01 602 6242 @ Circle No. 167

LONDON WC1 Bondbest Ltd 01 580 7249/4273
LONDON WC2 Digitus Ltd 01 379 6968
LONDON WC2 Systematica Ltd 01 836 9379
LONG EATON Micropeople Lid 06096 69117
MELKSHAM Advent Data Products Ltd 0225 706289
ROTHERHAM Intac Data Systems Ltd 0709 547179
SOUTHEND ON SEA Direct Data Marketing Ltd (DDM)
0702 65787
ST. NEOTS West Com Ltd 0480 217217

2
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Table 1. Example data: fictitious sales
figures In £,000s for wine and spirits.

Year
1

Quarter

w
AWM= AWN= DW= DW=

This series shows a marked seasonal pat-
tern. The program estimates a seasonal
increase in sales of £17.25 thousand above
trend in quarter 4, with a drop of about £8.8
thousand below trend in quarter 1 and about
£4 thousand below trend in quarters 2 and 3.

FREEFRF SR FFFERRFRFFEFFRRRRERETF
¥

* TIHE SERIES
* (ZX~-81 UVERSION)

*
FEFEFF RN NS EFENENNEFNFREER SR ER

ADDITIVE DECOMPOSITION MODEL
FOUR PERIOD MOVING AVERAGE TREND

MINIMUM OF 12,'MRXIﬂUﬂ OF 60
OBSERUHT ON
U ANY OBSERURTIONS°

éNPUT OATA SERIES

o’

4
29
29
Se
24
30
29
S1
26
29
30
52
2%
30
29
50
MOV ING DETRENDED
AVERAGE SERIES
a3 =
4 33.125 16.87%
S 33.285 -9.2%
6 33.375 -3.37S
? » 7?5 -4.7S
a3 33.82S 12.125
S 33.875 -7.87S
19 34.12S -5.125
11 534.125 -4.12%
i2 34.12S 17.872%
i3 34.12% -9.12%
14 33.7% -3.75
PERIOD ACTUAL SEASONALLY
ADJUSTED
1 24 32.791667
= 29 3 2%
3 29 33 .333333
4 So 2S5
S 24 32 791667
6 3@ 34
? 29 .333333
3 51 33. 2?5
S zZ6 34.791667
19 29 33.125
11 39 34 .333333
12 B2 34 . 2%
13 25 33.791667
14 3e 34.125
1S 29 33.333333
is SO 32.7S

SEASONAL COMPONENTS

51=-8.7916667
£§2=-4.12%
£§3=-4.3333333
54=17.25
21452453+54=0

375
—Q 4S833333
.75
—B ‘1666067
0191666667
@.20833333

2.
-2,33333333
2.37?7S

ppp»oauhm»u'
)

[
»

END OF PROGRAM

ECONOMIC VARIABLES whose values are
monitored over time exhibit marked sea-
sonal patterns. Unemployment, for ex-
ample, tends to rise in the first and third
quarters of the year and to fall below its
trend value in the second and fourth
quarters. Official statistics such as those
appearing in Economic Trends, published
monthly by HMSO, are usually season-
ally adjusted so that regular seasonal
changes are not confused with long-run
trends.

Business firms too may find it helpful
to seasonally adjust sales figures if the
values show a noticeable seasonal pat-
tern. Beer sales, for example, show sea-
sonal increases in the summer months,
while sales of other alcoholic drinks

generally rise above trend values in
December.

These Basic programs written for the
ZX-81 and Pet micros produce seasonally
adjusted values for quarterly data cover-
ing between three and 15 years, that is 12
to 60 quarters. The ZX-81 program re-
quires a 16K RAM pack, and a printer
yersion is also available to give a hard-
copy output. No Poke or Peek instruc-
tions are used, so the program should be
readily transportable to other machines.
The Pet version is given as an illustration.

The program assumes an additive de-
composition model and estimates the
trend using a four-quarterly moving aver-
age. The actual value observed in any
time period A(I) is assumed to be given

Seasonal adjus
of time-=series

In the real world, the analysis of statistical data is |
bedevilled with problems undreamed of by textbook

authors. This program by Guy Judge helps you see the

wood for the. trees.

60—

40}——

Sales (€ ,000s)

Seasonally
adjusted
series

——

30—

Actual
series

S |

Year 1 Year 2

I 0 mN I 0 I ¥ I

I 0 ¥ I 01 I N
Year 3 Year 4

88

PRACTICAL COMPUTING September 1982




e — St atistics o —

by the sum of a trend component T(T)
and a seasonal component S(I), plus a
residual R(I) to allow for any irregular
random influences:

AQl) = T(l) + S() + R()

The series is decomposed into the three
elements with T(I) first estimated by a
| four-quarterly centred moving average.

By averaging the first four observa-
tions, where there is one value from each
quarter, seasonal and random influences
should tend to balance out. Dropping the
first quarter for year 1 but including the
first quarter for year 2 again provides one
representative from each quarter, and by
averaging should eliminate everything
but the trend value.

ment
data

Moving through the data set obtaining
an average of each block four values
provides a way of estimating the trend.
Unfortunately, the moving averages
found in this way would not correspond
with any of the original time periods. For
example, the first moving average would
fall halfway between quarters 2 and 3.

The moving averages can be “centred”
if neighbouring pairs are themselves aver-
aged so that the resulting values can be
aligned with the original time periods.
Thus, for the example data, set the first
two moving-average values

1 (24 + 29 + 29 + 50)
plus

1(29 + 29 + 50 + 24)
Summed and divided by 2. this gives a
moving average of 33 centred on year 1 of
quarter 3.

As this example illustrates, it is possi-
ble to proceed directly to the centred
moving average for period 1 by taking
(A (1=2) + 25 A(I=1) + 2% A(l) + 2% A(I+1)

+ A(+2) )/8 _
as in line 390 of the program. The de-
trended series D(I) is then found by
Subtracting T(I) from A(I):

D(l) = S(I) + R(1)

By taking all first-quarter values of S(I)
and averaging them, it should be possible
to eliminate all the random effects to end
up with a single estimate of the first-
quarter seasonal effect. However, the
sum of the season effects must be zero,
that is,

S(1) + S(2) + S(3) +S@) =0

A correction to ensure this is made in
lines 680 to 720.

(continued on page 91)
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ZX-81 program.

1 REM TIHESERIEQPRINT*

14 LPRINT TEXEEEERBEFEEXNREXRESE
**********

20 PRINT ¥

36 LPRINT x TIME SERIE
5

4@ LPRINT r - (ZX-81 GERE&
TION)

50 LPRINT B

(=10 LPRINT CEEFEIEFLELEEXEEEETEEEY
¥EEFXEFERFT

70 LPRINT }

50 LPRINT “ADDITIVE DECOMPOSIT
IoN MODEL ™M

g9 LPRINT “FOUR PERIOD MOUING
AVERRAGE TREND®

180 LPRINT

110 REM x*ALLOCATE SPRCE FOR AR
RRYS xx

120 REM xxM=MAXIMUM NUMBER OF A
RERAYS * %

130 LET M=60

140 DIM A(M)

156 DIM T (M)

160 DIM D (M)

170 DIM S (M)

180 DIM R (M)

190 REM x=*#DRTA INPUT SECTION OF
PROGRAM * *

200 LPRINT “"HMINIMUM OF 12, MAXI
MUM OF 68 OBSERVAT IONS
Nale LPRINT ""HOW MENY OBSERUATIO
5!’? L1

220 INPUT N

225 LPRINT N

230 égvgé%gNgHEN LPRINT “TOO FE
W oBS 5

24@ IF N>M THEN LPRINT “TOO MAN

Y OBSERURTION"\ =

S: "DETRENDED"

360

15; “SERIES"™

ST

380

380
¥Q LI}

500

COMPONENTS * ¥

Si0
520
530
540
550
S€0
S78
=2-15]
596
600
610
=20
&30
&40
€50
560
=xgo]

IF N<<12 THEN GDTD 28@

IF N>M THEN GOTO .

LPRINT “INPUT DRTR SERIES‘

FOR I=1 TO N

INPUT A1)

LPRINT &(I)

NEXT I

RE# é*gggpgggIggUING ARAUVERRG

DETREN * ¥

LPRINT TAB &; “"MOUING;TARB 1
TAE

LPRINT TAB & "AVERAGE";

LPRINT
FOR 1=3
LET T (I 3 {I-1) +2
+2xQ (I +

LET DI

LPRINT

NEXT I
LPRINT

REM xx*NOW COMPUTE SERSONAL

o R |
>~

;TAB. 15;

LET Pl=@

LET PQ—B

LET P3=0

LET P4=02

LET Q=0

FOR I=3 TGO N-5
LET P3=P3+D (I
NEXT .1

FOR I=4 TO N-4&
LET P4 =PRP4+D (1)
NEXT I

FOR I=5 TO N-3
LET P1l=P1+D (I}
NEXT I

FOR =6 TQ N-2
LET P2=P2+D (I}
NEXT I

STEFP 4

STEFP 4

STEFP 4

STEF 4

(listing continued on page 91)
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Mailing IBIB]C| SUPERBRAIN

® SHE 5 i_l] W@/CL
FloppyDisks? | | SHE o

. : o Announcing the fabulous
Use Swan Disk Mailers — and get TORCH COMMUNICATOR

Safety in the Mail .:. \:. Twin processor (280 and 6502) high re-
Now used by over 1,000 computer.companies, \‘l‘ 4 solution colour graphics, sound, twin
Swan Disk Mailers provide outstanding postal [ <yeds 400K discs. Built in modfom, software
security at economical prices. included etc. etc. etc.
Combining great strength with simplicity of use, | UNBELIEVABLE ATOMIC OFFER
Swan Disk Mailers are manufactured from rigid white Acorn Atom 8 + 12, + P.S.U. + software (6 games
corrugated, holding up to four disks. packs) (including VAT and deliveﬁl{ £125.00
LIMITED SUPPLY O
There are two sizes available: 8-75"X 8-75" & 6"X 6" DRAGON COMPUTER ﬁ
[ . Order your Dragon now £199.95
"ﬁ VIXSOFT
\ r BBC — Lunar Lander £5.95
F — Odd-Ball (Packman Type) £5.95
— Disassembler £5.95
CP/M — Dental System Pharmacy System Stock
Control/Invoicing
ring
01-607 9938 VIXON COMPUTER SYSTEMS
for Free samples 49 GRIMSBY ROAD, CLEETHORPES
and prices TEL. GRIMSBY (0472) 58561
@® Circle No. 168 @ Circle No. 169
1 * )
[ ] ,
est-drive your sortware
@
Microplanner. .. ................ Rental £99 Micromodeller. ... .............. Rental £99
RRP £695 RRP £595
Decision Modeller.............. Rental £99 dBase Il... ................... Rental £79
RRP £535 RRP £395
VisiSchedule. . ... ... .. ... ... .. Rental £38 microFinesse. .. ..... ... .. ....Rental £70
RRP £195 RRP £350

Our unrivalled list of business and technical software also includes accounting systems and expansion cards.

and if you decide to buy-
the rental is free

The Software Rental Bank gives you the opportunity to evaluate software on your
own machine, with your own data, before committing yourself to a purchase.

For More details phone Ruth Oliver on 0908 53491
The Software Rental Bank Ltd. 58 North Street, Leighton Buzzard, Beds. LU7 7EN.

® Circle No. 170
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_Statistics_—__

(continued from page 89) residuals may point towards the need for | inserted to convert values into logarithms
The residuals are also provided: if their | a multiplicative model allowing seasonal | after input, coupled with lines to recon-
pattern is noticeably non-random, this | effects to interact proportionately on the | vert values back from lqgarlthms before
would point t6 an inadequacy in the | trend. v output. Other embelhshmgnts to the
modelling. It is also possible to highlight Al) = T() * (1) * R(1) program could be a subroutine for plot-
periods where unusually large irregular In this situation the logarithms wou}d ting both {ictua! and se'flsonall.y ad]}xsted
effects occurred. A series of negative | be additively separable so without rewrit- | values against time to give a visual inter-
residuals followed by a series of positive | ing the entire program, lines could be | pretation of the results.
(listing continued from page 89)
1040@ FOR I=1 TO
S SRR (P 1 fE0 P SEEEL 2 1088 ERINT 1:TAB s;A(I)TAE 15, A
690 LET P1=P1-Q@
7RO LET P2=P2-@ fzé -5 (1)
1@ LET PS:PS-S %373 gs){LTI
720 LET P4=P4- "
73@ FOR I=3 TO N-1 STEP 4 1080 PR;NT TY PENg SgRRSHECK STAH
740 LET S(I)=4xP3.(N-4) TISTICS, E FOR E
750 NEXT I . 1966 IF B&="E* THEN GOTO 1270
760 FOR I=4 TO N STEP 4 1100 IF Q% ECK STATISTICSE*
770 LET 5(I) =4 P4/ (N-4) %iég EE” % xCH
e Lol iom - 113®@ PRINT "“SEASDNAL COMPONENTS®
799 FOR I=1 TO N-~-3 STEP 4
800 LET S(I)=43xP1/(N-4} 1140 pglﬁ; e
505 NEXT I ) ) 1156 PRI WERE. )
810 FOR I=2 TO N- STEP 4 1160 PRINT "a.é:__;g -t
530 LET S(I)=4*P2/(N g’ 117@ Pg§z$ ";4:"4q§4,
g0t e X 1186 PRINT “S1552350+54=":5 (1) +
E40 REM x#COMPUTE RESIDUARLS:: 1190qPRIN ora + +55+ =" =~
850 FOR I=3 TO N-2 {géébég)nss
ggg ‘ﬁEITnin ~ b e 120S PRINT "TYPE C TO CONTINUE"
880 PRINT “TYPE C TO CONTINUE" iggg %gpgT Qé" Pl . e
S30 Ir Be-"g. i ' 1210 PRINT “RESIDUAL COMPONENTS™
80 IF e%="C THEN GOTOG S310 R I=3 TO N-2
91@ CLS 1236 PA I;TAR B;R(I}
1900 REM $:TABULATED RESULTS:: 1230 PRINT B 8;
1018 PRINT "PERIOD":TAB &; “ACTUR 1240 NEXT I o
L"; TRB 15; “SER'%ONRL.L R - &ggg ZgRTDDI TO
iggg gg%ﬁ; e s S 1270 PRINT “"END GF PROGRAM™
P &18 NEXT I
Pet program. 628 FOR 1=S TO N-3 STEP 4
1 OPEM9 .4 630 LET P1=P1+DCID
2 cMD4 6540 HEXT 1
3 LIST 65@ FOR 1=6 TO N-2 STEP 4
4 PRINT#4 €60 LET P2=P2+D(I>
5 CLOSE#4 B7@ NEXT 1
€ REM TIMESERIES 688 LET QR=C(P1+F2+PR3+P4)/4
18 PRINT tEd i 2 s 2] *# EHIFASEEP &9 LET Pi=Pt-Q
26 PRINT "# #*" 70 LET
3@ PRINT "% TIME SERIES PROGRAM #" 718 LET
4@ PRINT "¢ ‘PET VERSIL‘!N) #*" 728 LET
5@ PRINT "#%4hbnskddor AAAARRROERRBERE RS H w4k 728 FOR 1=3 TO N-1 STEP 4
€ PRINT P40 LET SCIdX=4#P3/C(N-4)
78 PRINT 758 NEXT 1
2@ PRINT “ADDITIVE DECOMPOSITION MODEL ™ 768 FOR I=4 TO N STEP 4
S92 PRINT “FOUR PERIDD MOVING AVERAGE TREND" 7?70 LET SCI)=4%P4/C(N-4
190 PRINT 78@ MEXT 1
112 REM#44ALLOCATE SPRCE FOR ARRRAYS 794 FOR I=1 TO MN-3 STEF 4
120 REM###M=MAXIMUIM HUMBER OF OBSERVAT IDHS##% SUA LET SCI>=4#P1/CH-4)
132 n=€a SRS NEXT 1
140 DIM ACMY 818 FOR I=2 TO MN-2 STEP 4
15@ DIM T<rD B20 LET SCI>=44Pz/tH—4)
168 DIM D<M 238 NEXT 1
179 DIM Sc1> 292 REM#*4COMPUTE RES IDURL Sk
128 DIM RCM) 258 FOR (=3 TO M-2
192 REM##« DATA LHFUT SECTIOHN OF PROGRAM *«s @@ LET RCID=DLI>-SCI?
208 PRINT “"MINIMUM OF 12._ HMAXIMUM OF S8 DBSERYATIONS® |78 HEXT 1
21@ PRINT “HOML MANY OBSERVATIOHS" 882 PRINT “TYPE C TO CONTIMLE"
220 INPUT M 830 INPUT Q#
238 IF N < 12 THEN PRINT "TOO FEM OBSERYATIOHS" sga IF QF=*C" THEN GOTO S18
248 IF N > ® THEN PRINT “TOO MANY OBSERYATIONS" 9i@ PRINT"Z' )
25@ IF M < 12 THEN GOTQ 20a 1990 REM##*TRBULATED RESULTSW 4% .
260 1F H > M THEN GOTO 200 1918 PRINT"PERIDD" 3 TARC 18D ; "ACTUAL " ; TAR2@) & “SEASONALLY "
270 PRIMT "IHPUT DRTA SERIES" 1228 PRINT TABC20):"ADJUSTED"
275 FOR 1=1 TO N 1230 PRINT
2380 INPUT ACI> 1848 FUR I=1 TO N
235 NEXT I 1890 PRINT 1; TRBC1@Y ;RCID ;TRAERC2EY :ACII-ECT>
238 PRIMT 1260 NEXT I
200 REM### COMPUTE MOVING AVERRGE' AND DETRENDED SERIES ##% 197@ PRINT
212 PRIMT “TYPE C T CONTINUE" 1328 PRINT"TYPE C FOR CHECK STRTISTICS, E FOR END OF RUN"
320 INPUT @f 1898 IHPUT Q%
332 IF a¢="C" THEN GOTO 34@ 1108 IF Q#="E" THEH GOTO 1270
240 PRINT"I" ; 1118 REM### CHECK STATISTICS ###
350 PRINT TABCI®) 3 "MOVING” ; TAEC 20 3 "DETRENDED" 1120 PRINT"Q"
260 PRINTTRBC(14)> »"AVERAGE" ; TAB(2) ; "SERIES" 1138 PRINT "SEFSONAL COMPONENTS"
B7@ PRINMT 1148 PRINT
38@ FOR 1=3 TO H-2 1156 PRINT "Si=";S(1>
390 LET TCIY=CACI-2>+24ACI—1 ) 424RC 1D +20RCI+1 D+ACI+23 3,23 11608 PRIMT ySC2>
409 LET OCI>=RACI>-TCI> 1170 PRIHT"S JSC3D>
412 PRINT I1:TABC1O):TCI>TABC29)0CE> 1188 PRIMT"Sd4=";S(4)
420 HEXT 1 1198 PRINT "S1+4852+83+8d4=":S{13+8(2:+S(T1+8(4>
438 PRINT 1208 PRINT
SO0 REIS*&NOM COMFUTE SERSONAL CUMPONENTS® %% 1285 PRIMT"TYPE © TC CONTIMUE"
Sle LET Pi=@ 1286 INPUT Qf
528 LET P2=0 1207 IF Q$="C" THEM GOTO 121@
I 53a LET P3=8 1219 PRINT "REZIDUAL COMPONEMTS®
S48 LET Pa=a 1222 FOR 1=3 TO N-2
S50 LET Q=@ 1238 FRINT 1;TABC1@);RCI>
S€@ FOR 1=3 TO M-S STEP 9 1240 NEXT I
Svae LET P3=P3 +DCI> 1258 FOR DELAY=1 TO Se@
528 NEXT 1 1260 NEXT DELAY
532 FOR 1 =4 TO H-4 STEP 4 127@ PRINT "END OF PROGRAM"
€08 LET P4=P4+D(C1) 1282 END

PRACTICAL COMPUTING September 1982

91




92

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

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

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

For the highest accuracy in the
history of daisywheel printing,
our Microdrive™ carriage drive
mechanism has nocables or
pulleys.

THE SPRINT 9

45& 55¢ps E
&
wy

THE SPRINT 10 "
35¢cps

Testdriveour
hot new daisywheelers

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

cost has put you off, then the SPRINT 9 and SPRINT 10 Ume(ux]

are for you. Now you can have the same high quality AUTHORISED DISTRIBUTOR
print— usually only available on word processing ACCESS DATA COMMUNICATIONS LTD.. Unit 17,
systems — at prices that will et you forget all about Eskdale Road, Uxbridge Industrial Estate, Uxbridge,
dot-matrix terminals. With speeds of 35, 45 and 55 cps Middlesex UB8 2RT. Tel: (0895) 30831

(average English text, not burst rate), the reliable high ALPHATECH COMPUTER SYSTEMS LIMITED
performance of SPRINT terminals leaves the crowd Unit 6d, Rose Industrial Estate, Cores End Road

behind. Prove itto yourself with a test drive. SonrmlEn s Sl e gl L
. . BYTECH LIMITED, Suttons Industrial Park,
Call or write your Qume Distributor London Road, Earley, Reading RG6 1AZ. Tel: (0734) 61031

DAISY TERMINALS LIMITED, Bridge Road,

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

Tel: (07535) 57955.

. Qume (UK) Limited ROHAN COMPUTING LIMITED, 52 Coventry Street,
Bridgewater Close, Reading, Berks. RG31JT Southam, Warwickshire. Tel: (092681) 4045.
Tel: (0734) 584646. Telex: 849706

A British Company of ITT
@ Circle No. 171
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INFORMATION TECHNOLOGY, IT, has fired
many with a touching enthusiasm — un-
realistic, but touching. Supposedly the
world will be a very different place with
the. inevitable changes that technology
will bring.

The brave new world assumes enor-
mous changes in people and society.
Most commentators who have questioned
this inevitable change have concentrated
on aspects such as employment, and are
only too easily classed as modern Lud-
dites. It can be argued that these changes
will riot easily occur; single-minded advo-
cates have ignored elementary social and
interactional aspects.

British governments successively sup-
port the need of the state to interfere in
the public’s private affairs. The opposi-
tion, expresses token worries about the
depredations of the agents of the state, be
it Customs and Excise, Inland Revenue
the police, or other more secretive agen-
cies. However, as soon as the opposition
becomes the government attitudes
change. Surely, therefore, the need for
individuals to protect themselves against
such depredations in key areas of privacy
must be seen to be highly rational.

The report Information Technology
considered this to be an important ques-
tion, saying: ‘“‘Power from the use of
information, which can now be provided
by IT, is great and there is clearly poten-
tial for abuse.™ It felt that justifiable fears
of abuse were a major reason for people’s
resistance to new ways of collecting and
handling data, by both government and
the private sector.

The minister of state concerned with
IT, Kenneth Baker, told the Commons
that the new TV services proposed in the
Cable Systems report would “change the
fabric of society””. Baker amplified on
this familiar statement by saying that
soon doctors may conduct surgeries with
patients via television. Yet patients still
want to see the doctor in the flesh, and in
privacy. Doctors could not hold their
surgeries by television for complaints of a
physical nature. How, for example, does
a doctor examine over the television —
“Press yourself here, and tell me if it
hurts”?

Baker’s enthusiasm to make his own
job easier, and his wish to convince MPs
of the benefits of IT, would seem to
explain his other ‘example: MPs could
deal similarly with constitutents’ com-
plaints by TV link from their offices in
Westminster instead of personal inter-

References

Information Technology, a report by the |

Advisory Council for Applied Research
and Development, HMSO (1980).

Data Protection, The Government’s propos-
als for legislation, HMSO (1982).

Cable Systems, a report by the Information
Technology Advisory Panel, HMSO
(1982).
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On the

face of

In the year of Information
Technology, privacy of
personal data should be

Kenneth Baker’s chief concern.

views. One fear is that an MP who
was never in his constituency, would be-
come a remote figure, untouched by the
real world outside Westminster. To deal
with one’s constituents at arm’s length is
probably a recipe for losing the next
election. People will not accept such im-
positions, even though technologists
might see no reason against them.

Data protection is another area in
which no government of the 1970s can
take any credit. One of the recommenda-
tions of Information Technology was that

by Boris Allen

the goverm#ent should bring forward
proposals for data-protection legislation
without delay. i

A recently published White Paper on
data protection gives the Government’s
proposals for legislation. It gives two
main reasons for legislation: the threat to
privacy posed by the rapid growth in the
use of computers, which is important to
the public, and to help U.K. companies
who have operations .in countries with
data-protection legislation.

The central feature of the proposed
legislation requires all users of automatic
data systems, relating to identifiable indi-
viduals, to register. Most applicants are
expected to be registered without ques-
tion, but the Registrar will have power to
make enquiries, require modifications,
and in extreme cases refuse registration
or de-register.

m— Privacy =

The legislation will not apply: to data
that must be safeguarded for the pur-
poses of “national security”, an ill-de-
fined term with worrying precedents. Ex-
emptions will include some data needed
by the police and other security agencies:
but registered data users who make in-
formation available to the authorities will
not be required to register disclosures.

Breach of the data requirement prin-
ciples is to be a civil offence, and will
ensure that data subjects who have suf-
fered damage due to a breach of the
requiréments governing data use can se-
cure compensation. According to the
proposals “It is not envisaged that the
Registrar will have any role to play in
relation to civil proceedings, which will
be the responsibility of the individual
who alleges he has suffered damage.”

So, yet again, the state has not taken
seriously the public’s right to privacy. In
the state sector, allegations of injustice
caused by maladministration of data sys-
tems can be referred to the appropriate
Commissioner for Administration, or
Ombudsman. Unfortunately there are a
growing number of local authorities who
ignore the Commissioner’s recommenda-
tions.

The Court of Appeal recently con-
firmed an order which allows the police
to freeze a bank account of an accused
person, until their trial. In a supposedly
more cashless society, the safest place to
keep one’s money, if in fear of the police
or the Inland Revenue, is in money, not a
bank account. Indeed the growing unoffi-
cial economy conducts many of its trans-
actions in cash.

Privacy is very difficult to assure in a
society very dependent on communica-
tion devices, the so-called ‘‘wired so-
ciety” of Mr Baker. Computerised data
banks can intrude on your freedom — it
is not against the law — far more easily
than you can on theirs. Furthermore, the
government proposals go on to say “In

| the public sector costs and manpower will

have to be contained within existing plan-
ned totals, even if this means deferring
application of the legislation in some
areas.”

In a wired society, it is not stretching
the technological imagination too far to
suggest that while you are watching them
on your console, they might be watching
you. Until all governments take the prob-
lem of privacy seriously, the prospect of a
wired society is low. Mr Baker may want
to talk to his constituents at long range by
television, but a wired society requires
the whole-hearted acceptance of a com-
munications terminal in the home, paid
for by the householder, and needs to
have privacy at the top of its list.

Privacy is not at the top of any im-
plementers list, or that of the govern-
ment, because the implementers will
benefit from intrusions into our privacy,
as will the state, whatever party is in
power.

93




9%

A whole new range of software for
the Sinclair ZX81 Personal Computer
is now available - direct from Sinclair.
Produced by ICL and Psion, these
really excellent cassettes cover
games, education, and business/
household management.

Some of the more elaborate pro-
grams can only be run on a ZX81
augmented by the ZX 16K RAM pack.
(The description of each cassette
makes it clear what hardware is
required.) The RAM pack provides 16-
times more memory in one complete
module, and simply plugs into the rear
of aZX81. And the price has just been
dramatically reduced to only £29.95.

The Sinclair ZX Printer offér full
alphanumerics and highly-sophisticated
graphics. A special feature is COPY
which prints out exactly what is on the
whole TV screen without the need for
furtherinstructions. So now you can
print out your results for a permanent
record. The ZX Printer plugs into the
rear of your ZX81, and you can
connect a RAM pack as well.

Games

Cassette G1: Super Programs 1 (ICL)
Hardware required — ZX81.

Price - £4.95.

Programs - Invasion from Jupiter.
Skittles. Magic Square. Doodle. Kim.
Liquid Capacity.

Description — Five games programs
plus easy conversion between pints/
gallons and litres.

Cassette G2: Super Programs 2 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs - Rings around Saturn.
Secret Code. Mindboggling. Silhouette.
Memory Test. Metric conversion.
Description — Five games plus easy
conversion between inches/feet/yards
and centimetres/metres.

Cassette G3: Super Programs 3 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs - Train Race. Challenge.
Secret Messade. Mind that Meteor.
Character Doodle. Currency Conversion.
Description — Fives games plus currency
conversion at will - for example,
dollars to pounds.

Cassette G4: Super Programs 4 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs - Down Under. Submarines.
Doodling with Graphics. The Invisible
invader. Reaction. Petrol.

Description - Five games plus easy
conversion between miles per gallon
and European fuel consumption figures.

Cassette G5: Super Programs 5 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.
Programs ~ Martian Knock Out.
Graffiti. Find the Mate.
Labyrinth. Drop a Brick.
Continental.
Description - Five
games plus easy
conversion

between English and
continental dress sizes.

Cassette G6:

Super Programs 6 (ICL)
Hardware required — ZX81 + 16K RAM.
Price - £4.95.

Programs - Galactic Invasion, Journey
into Danger. Create. Nine Hole Golf.
Solitaire. Daylight Robbery.
Description — Six games making full use
of the ZX81’s moving graphics capability.

Cassette G7: Super Programs 7 (ICL)
Hardware required — ZX81.

Price: - £4.95.

Programs - Racetrack. Chase. NiM.
Tower of Hanoi. Docking the Spaceship.
Golf.

Description — Six games including the
fascinating Tower of Hanoi problem.

Cassette G8: Super Programs 8 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs - Star Trall (plus blank tape on
side 2).

Description — Can you, as Captain
Church of the UK spaceship Endeavour,
rid the galaxy of the Klingon menace?

Cassette G9: Biorhythms (ICL)
Hardware required — ZX81 + 16K RAM.
Price - £6.95.

Programs - What are Biorhythms?
Your Biohythms.

Description — When will you be at your
peak (and trough) physically,
emotionally, and intellectually?

Cassette G10: Backgammon (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £5.95.

Programs — Backgammon. Dice.
Description — A great program, using
fast and efficient machine code, with
graphics board, rolling dice, and doub-
ling dice. The dice program can be
used for any dice game.

Cassette G11: Chess (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £6.95.

Programs - Chess, Chess Clock.
Description — Fast, efficient machine
code, a graphic display of the board and
pieces, plus six levels of ability, combine
to make this one of the best chess pro-
grams available. The Chess Clock
program can be used at any time.

New LX8I Software
from Sinclair.

Cassette G12: .
Fantasy Games (Psmn) 4
Hardware required — 2X81 (or ZXBO
with 8K BASIC ROM) + 16K RAM.

Price - £4.75.

Programs — Perilous Swamp. Sorcerer's
Island.

Description — Perilous Swamp: rescue
a beautiful princess from the evil wizarc
Sorcerer’s Island: you're marooned. To
escape, you'll probably need the help
of the Grand Sorcerer.

Cassette G13:

Space Raiders and Bomber (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £3.95.

Programs - Space Raiders. Bomber.
Description — Space Raiders is the ZX81
version of the popular pub game.
Bomber: destroy a city before you hit ¢
sky-scraper.

Cassette G14: Flight Simulation (Psiol
Hardware required — ZX81 + 16K RAM.
Price - £5.95.

Program - Flight Simulation (plus blank
tape on side 2).

Description — Simulates a highly
manoeuvrable light aircraft with full
controls,instrumentation, a view through
the cockpit window, and navigational
aids. Happy landings!

Education

Cassette E1: Fun to Learn series -
English Literature 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Novelists. Authors.
Description — Who wrote ‘Robinson
Crusoe’? Which novelist do you
associate with Father Brown?

Cassette E2: Fun to Learn series -
English Literature 2 (ICL)

Hardware required — ZX81 + 16K RAM.
Price ~ £6.95.

Programs — Poets, Playwrights. Moderr
Authors.

Description - Who wrote ‘Song of the
Shirt’? Which playwright also played
cricket for England?



Cassette E3: Fun to Learn
series - Geography 1 (ICL)
Hardware required — ZX81 +
16K RAM.
Price - £6.95.

Programs — Towns in England and
Wales. Countries and Capitals of Europe.
Description — The computer shows you
amap and a list of towns. You locate
the towns correctly. Or the computer
challenges you to name a pinpointed
location.

Cassette E4: Fun to Learn series ~
History 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Events in British History.
British Monarchs.

Description — From 1066 to 1981, find
out when important events occurred.
Recognise monarchs in an identity
parade.

Cassette E5: Fun to Learn series -
Mathematics 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Addition/Subtraction.
Multiplication/Division.

Description -~ Questions and answers
on basic mathematics at different
levels of difficulty.

Cassette E6: Fun to Learn series -
Music 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price - £6.95.

Programs — Composers. Musicians.
Description — Which instrument does
James Galway play? Who composed
‘Peter Grimes’?

Cassette E7: Fun to Learn series -
Inventions 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price - £6.95.

Programs — Inventions before 1850.
Inventions since 1850.

Description — Who invented television?
What was the ‘dangerous Lucifer'?

Cassette E8: Fun to Learn series -
Spelling 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs —Series A1-A15. Series B1-B15.
Description - Listen to the word spoken
on your tape recorder, then spell it out
on your ZX81. 300 words in total
suitable for 6-11 year olds.

® Circle No. 172

Business/household
Cassette B1: The Coliector's Pack (ICL)
Hardware required — ZX81 + 16K RAM.
Price - £9.95.

Program — Collector’s Pack, plus blank
tape orside 2forprogram/datastorage.
Description — This comprehensive pro-
gram should allow collectors (of stamps,
coins etc.) to hold up to 400 records of
up to 6 different items on one cassette.
Keep your records up to date and
sorted into order.

Cassette B2: The Club Record
Controller (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Club Record Controller plus
blank tape on side 2 for program/data
storage.

Description — Enables clubs to hold
records of up to 100 members on one
cassette. Allows for names, addresses,
‘phone numbers plus five lots of
additional information - eg type of
membership.

Cassette B3: VU-CALC (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £7.95.

Program - VU-CALC.

Description ~ Turns your ZX81into an
immensely powerful analysis chart.
VU-CALC constructs, generates and
calculates large tables for applications
such as financial analysis, budget
sheets, and projections. Complete with
full instructions.

Cassette B4: VU-FILE (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £7.95.

Programs — VU-FILE. Examples.
Description — A general-purpose infor-
mation storage and retrieval program
with emphasis on user-friendliness and
visual display. Use it to catalogue your
collection, maintain records or club
memberships, keep track of your
accounts, or as a telephone directory.

How to order

Simply use the FREEPOST order
form below and either enclose a
cheque or give us your credit card
number. Credit card holders can order
by phone - simply call Camberley
(0276) 66104 or 21282 during office
hours. Either way, please allow up to
28 days for delivery, and there's a
14-day money-back option, of course.

Sinci=ir-
Z X8I
SOFTWARE

Sinclair Research Ltd,

Stanhope Road, Camberley, Surrey,
GU15 3PS.

Tel: Camberley (0276) 66104 & 21282.

| To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. l
Please send me the items | have indicated below.
| item item |
| Qty | Cassette Code | price |Total Qty|Cassette Code | price |Total
G1: Super Programs 1 30 |£495 [ E2: English Literature 2 45 | £6.95
| G2: Super Programs 2 31 [£495 | E3: Geography 1 46 | £695
G3: Super Programs 3 32 (£495 E4: History 1 47 | £695| |
| G4: Super Programs 4 33 1£495 ES: Mathematics 1 48 | £6.95
G5: SuperPrograms 5 34 |£495 | | E6:Music 49 | £6.95
I e §§:SuperProgram56 35 [£495 E7:Inventions 1 50 | £695
G7: Super Programs 7 36 |£495 E8: Spelling 1 51 | £6.95 I
I G8: Super Pragrams 8 37 |£495 B1: Collector's Pack 52 | £995
G9: Biorhythms 38 |£695 82: Club Record Controller | 53 | £9.95 |
I G10: Backgammon 39 |£595 B3: VU-CALC 54 ( £795
G11: Chess 40 |£6.95 B4: VU-FILE 55 | £7.95 I
| G12: Fantasy Games 41 |£4.75 ZX 16K RAM pack 18 |£29.95
G13: Space Raiders & Bomber| 42 [£395 ZX Printer 27 |£59.95 |
G14: Flight Simulation 43 |£595 Post & packing -
E1: English Literature 1 44 |£6.95 only if ordering hardware £295 I
l TOTAL £ |
I enclose a cheque/postal order to Sinclair Research Ltd for £_
| Please charge my *Access/Barclaycard/Trustcard no. I
*Please delete as applicable. [ b 05 [ . o
l_’\MLLLJJJlLllIllllllll[llll
IM_I_LLLILLLIJIllllllllllllll
| o o N W o O O o o o o e ] e [ |
Ll Ju_iuuu;llI[lLulNSAilJ
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THE BASIC implementation of an indepen-
dent program unit or procedure may be
useful in the form of a subroutine. Yet
Basic does not have a true subroutining
capability, due in part to the require-
ments of line numbering. The line num-
bers in a subroutine must start after the
highest numbered line in the main pro-
gram, and this is very difficult to ensure
unless the Basic system has a renumber-
ing facility.

A further difficulty in Basic is that
subroutines cannot have parameters, so
you cannot write a Basic equivalent of

call solve (a,b,c)

in which a, b and ¢ are variables which
are local to the procedure called Solve.
Instead, you have to write something like
this:

100 A=10:B=5:C =1

110 GOSUB 1000

120 PRINT X

1000 REM — SUBROUTINE ‘SOLVE'
1010 X'= (—B + SQR (B*B —4*A*C))/(2*A)
1020 RETURN

The values of A, B, C and X are
‘““global’’; that is, they have the same
meanings and values throughout the
program. Though there are a few dialects

be used and also enable subroutines to be
called by label — for example, the Acorn
Atom — this is a very rare, if desirable
feature. For the majority of microcom-
puter users it is essential to use sub-
routines carefully.

One ploy is to use variable names that
are meaningful inside each subroutine.

For example, if your micro permits
two-letter plus one-digit variable names,
you could use variables AA1 to AA9 for
subroutine 1, AB1 to AB9 for subroutine
2 and so on. Never use these variable
names in a main program and never use
variable names from one subroutine in-
side another. If you do this, you will
avoid most of the programming pitfalls in

subroutines. If you can renumber sub-

PDL Basic Verslon 1 Baslc Version 2
ift=10 100 IF T = THEN 130 100 IF T <> 10 THEN 130
then x 110 statement y 110 statement x
else y 120 GO TO 140 120 GO TO 140
end if 130 statement x 130 statement y
140 REM 140 REM
Figure 1.
PDOL Basic Basic
(using ON . .. GO TO) (using ON . . . GOSUB)
case of 100 ON N GO TO 300 100 ON N GOSUB 1000,
400, 500 2000, 3000
case 1 110 exception routine ...
case 2 SO0 cood™ 0 0 | S DO S koo
399 GO TO 6000 1000 REM-SUBROUTINE 1
500N .. ... "N SRR .k ST
endcase ..., 2000 REM-SUBROUTINE 2
GOOVIREN N L i e RN
3000 REM-SUBROUTINE 3
Figure 2.
PDL Basic
do (b) until (a) end do 300 statement b
310 I.F. X = THEN 330
320 GO TO 300
330 REM
Figure 3.
PDL Basic
WHILE A DO B END DO 100 IF X = 10 THEN 120
110 GO TO 150
120 statement b
140 GO TO 100
Figure 4. 150 REM
96

The jigsaw
is completed

of Basic which permit local variables to-

routines as well then most of your prob-

lems are over.

As a convention, whenever you wish to
use a subroutine within a PDL descrip-
tion, will write something like:

call proc (list of varlables)

where “proc” is the name of a subroutine

or procedure, and the list of variables is

that required for input or output pur-

poses. It will always be implemented as a

Gosub when you do your PDL to Basic

conversion.

Each of the five PDL constructs de-
scribed in last month’s article can be
simulated in Basic or any other target
language. The simple sequence, of
course, translates directly.

The alternative clause is more trouble-
some, being capable of two implementa-
tions. In the sequence in figure 1, x is
processed if t is equal to 10. There are
two ways to translate this into Basic.
Some people prefer the negative-logic
approach of version 2 on the grounds that
x appears before y. My preference is for
version 1 because it maintans the logical
test — in this case, equality.

Some dialects of Basic permit you to
write:

IF (true/false expression) THEN (statement
or line number) ELSE (statement or line
number) : _

which makes for an easier translation. If

the actions can be expressed in single
statements a direct translation may be
possible.

The choice clause translates more
easily by use of the statement:

ON expression GO TO 1st line number, 2nd
line number . . . nth line number

If subroutines are used, a better trans-
lation is:

ON expression GOSUB 1st line number, 2nd
line number . . . nth line number

which automatically returns control to

the next line after the On when returning

from the subroutine. Variants of these
statements may have to be used, such as:

GO TO (line number list) OF expression

GOSUB (line number list) OF expression
Some examples are shown in figure 2.

The first version permits some form of
*“‘exception routine” to deal with N hav-
ing other than the expected value. The
second approach is similar, but no Gotos
are required except after the Gosub,
otherwise subroutine 1 will be entered
illegally. It has greater modularity by
allowing the independent development
and maintenance of subroutines.

Repetition is achieved with an If state-
ment; the terminating condition is a test
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—Pro grammin g_

In the final article of his Program Investment , ,
o rint What is the principal, interest rate, investment term?
series Graham Beech Input Prin, rate, time '
rin W H E
shows how str“ctured r7:7ingut and print have their usual meanings; s is 1, 2 or 3
B . depending on yearly, quar;erly or monthly addition of interest//
if s = 2 then rate¢ rate/4; time¢—4 x time end if
elements are bullltt“pBlnt.O :;'L._f s = 3 then rate¢ -rate/12; time(12 x time end if
a compiete basic A fe s
Periods « 1
rogram e
p g ® Periods < time
30
) . . A Amt 1 + rate)
of equality between X and 10 in the Basic o R
example in figure 3. As for the If-Then 2nd g0 o have'; amt
clause, the Until could also be formulated N veotmont '
with negative logic — in this case, X <> Figure 5.
10. -
Iteration also requires an If statement :
— see figure 4. Where appropriate, the 100  INPUT "PRINCIPAL, INTEREST, TERM"; P,R,T
For-Next construction can be used for 110 INPUT “SCHEME? (1 + YRLY; 2 = QRTLY; 3 = MTHLY)"; S
repetition or iteration: surprisingly, it igg ég $O=1§OTHEN e
may be either of these, depéndent on the 140 LET R = R/4
software_ designer. Most microcomputer 150 LET T = T*4
Basics, including Microsoft, implement 160 GO TO 210
For-Next as repetition. 170 IF S8 = 3 THEN 190
A simple example program illustrates pEe N oT0
A . 190 LET R = R/12
the use of PDL and implementation into 200 LET T = T*12
Basic. Here is a goal statement relating to 210 REM - TO BE CONTINUED
an investment problem:
Given: 220 LET A = P
@ a capital sum (principal); A0 Ll S0 L
a cap principal), 240  REM - START OF LOOP
[ ] ann.ual rate of interest, expressed as a 250 IF N < = T THEN 270
fraction; 260 GO TO 300
e |ntere"st added monthly, quarterly or 270 LET A = A * (1 + R)
annually, 280 LET N =N + 1
@ all interest is reinvested,; 290 GO TO 250
calculate the amount at the end of n years. 300 REM - ENTER FINAL SECTION
The outline design might be:
@ Input all data from the keyboard. 3;8 ggéNT YOU WILL HAVE"; A; "POUNDS"
@ |f interest is added quarterly or monthly Fi 63
divide the rate by 4, or 12, and multiply IgUIERD:

the investment period by 4 or 12.
@ For each relevant investment period,
compute the nett amount:
Amount<€Amount X (1+rate)
@ print the final amount.

The program has a header of the form
Program name, and a terminator, end
name. Comments are enclosed by double
slashes, //.

The next task is to translate this design
into Basic. The dialect supplied on the
Tandy TRS-80 has been chosen; its only
machine-specific feature is the Input
statement, which can include a prompting
statement. Machines that do not have this
feature require an extra Print.

The first section of the program —
lines 100 to 200 — is a simple sequence,
followed by If statement. The Goto state-
ments are a consequence of the PDL-to-
Basic translation process, not a violation
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These are errors in the original design,
but it is a simple matter to include suit-
able checks. For example,

locks the user into a foop until he enters
an acceptable value.

There is never a unique way of design-
ing a program. You may wish to redesign
the program using:

@ a case statement to select the interest
rate;
@ a For-Next loop.

As a second example, consider a com-
puter-dating bureau which asks the fol-
lowing questions of its clients:

@® Name

@® Sex (M or F)
@ Height (inches)
@ Age (in years)

@ Given the list: 1) music; 2) sport; 3) travel;
4) theatre; 5) pets, choose one number for
your main interest

@ From the same list, choose a number for

do M o n
In this simple case, you can now go print enter a positive value your main dislike. '
straight to the detailed coding level — see input Prin :l:hns miormatnon will be written as a
figure 4 — there are no strong arguments until Prin > 0 record” of the form
for dividing the program into procedures. end do (Name), (M or F), (Height), (age), (Like),

(Dislike)
For example:

JOHN, M, 72, 22, 1, 2
represents a 6ft-high 22-year-old music-
loving, sport-hating male.

The bureau has a list of many such
records numbered from | upwards. In
matching prospective partners, they are
anxious to match.

1. M with F — without exception.
2. ages within 2 years, if possible.
3. heights within 6 inches, if possible.

They wish to ensure that the main
interest of one does not happen to be the
dislike of the other.

The task is to design a program for the

of Gotont RS == bureau who happen to have a micro-
The heart of the program is the itera- Change delete compl;]t%r'—cnin.thls casc‘e,.a Tb?ndy Tl‘RS_?O

tion loop in lines 220 to 290. The final Tt initialise =l | ;ywnt ISCIIES; ASuilable goatcore

. . s . 5 clien 2

seg[t‘imoi: ;(r)gzlrs;;()fvjoursktstwl;)ul";fs<'10es not :::::"e find scan rest tes|' @ Given inp clieal data. fecords, andy

chesdootl o foolishne,ss i action [ record [ of file” | selected client, list prospective partners that

AESLs T e + . satisfy all three criteria, followed by those

tive initial principal, or a value of S other \ ooy that fail to satisfy criteria 2 and/or 3.

than 2 or 3. In fact it assumes that any Figure 7. file m An outline design then follows:

value other than 2 or 3 is 1. (continued on next page)
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Listing 1. Computer-dating program.

100
102
105
107
120
130

REM- MAIN PROCRAM

REM- SET UP’ SPACE FOR STRINCS
CLEAR 5000

CLS

INPUT"1: FILE SECTION., 2:
ON X GOSUBL000,2000,1800

MATCH. : DISPLAY. 4: STOP.";X

140 IF X=4 THEN 160

150 COTO 120

160 PRINT"END OF PROGRAM"

170 END

1000 REM- FILE CONTROL MODULE

1002 cLS

1004 INPUT"DO YOU WANT TO INITIALISE (& CLEAR) THE FILES";AS$
1006 IF AS="YES" COTO 1010

1008 coTO 1020

1010 OPEN"0",1,"FILA/TXT"

101 OPEN"O",2,"FILB/TXT"

1012 OPEN"O

1oi3 oPEn"0", 4,

1015 CLOSE

1017 PRINT:PRINT

1020 IHPUT"1: ADD TO FILE. 2:DELETE. 3: RETURK ";X9

1040 ON X9 GOSUR 1100,1500

1050 IF X9=3 THEN 1070

1060 GOTO 1020

1070 RETURN

1100 REM- ADD TO FILE

1105 cLS

1110 OPEN"I",1,"FILA/TXT"

1111 OPEN"0",2,"FILB/TXT"

1120 IF NOT(EOF(1)) THENW 1125

1122 COTO 1130

1125 INPUT #1,A$,BS,H9,A9,L9,D9:PRINT #2,A$;",";B$;",";H9;A9;L9;D9
1127 COTO 1120

1130 REM-FILE HOW COPIED

1140 INPOT"NAME ";A$:INPUT” SEX";B$:INPUT"HEIGHT (INCHES)";H9
1150 INPUT"AGE (YRS)";A9:INPUT"LIKE (1-6)";L9: INPUT"DISLIKE (1-6)";D9
1160 PRINT #2,A$;",";BS$;",";H9;A9;L9;D9

1170 PRINT: INPUT"ANY MORE " ;RS

storage, or report that no valid record

exists.

The problem is now assuming a modu-
lar character; in fact, functions 1 and 2
are quite independent of each other.
Figure 7 shows the main communications
paths.

There is little chance of data corrup-
tion, since communication is enabled
between the modules by selecting from
options. In contrast, a bottom-up pro-
grammer may have started by requesting a
client name, then adding “special” state-
ments to indicate that file updating was
required instead.

The simplest implementation is to de-
sign the records of the file thus:

(Name), (M or F), (Height), (Age), (Like), (Dls-
like)
Since the files are to be sequential, new
records are added at the end of a file but
unwanted records must, somehow, be
deleted to make room for new ones. The
design is oriented to disc storage but,
being sequential, cassette tape could be
used, though with slower access speed.

(continued from previous page)
permit file manipulation:
(a) set up a new file,

(b) add new records,
I (c) delete old records.

1. Store the records in sequential file, on disc.
2. Find a particular record and copy into tem-
porary storage.
3. Select from the remaining records:
(a) those that match all three criteria,
(b) those that fail on criteria 2 or 3,
(c) store the contents of (a) and (b) in l
sequential output fites.
4. Display the contents of either output file.

(a) request a client name,

| Stage 1 must be improved slightly to

Stage 2 also requires decomposition:

(b) scan the client file for the record
associated with the chosen name,
(c) either copy the record into temporary l

Random-access files would be much fas-
ter but their implementation is very
machine-specific.

The main module repeatedly calls one
of three procedures until the user types a
*‘4" to stop the program — see figure 8. It
would be incorrect to include initialis- |
ation of, for example, the files. To do so
would add unnecessary connections to
this module.

VWINNING

 APPROVAL-

Through their powerful muiti-processor operating systems
Equinox professional microcomputers will grow and adapt in
step with your Company.

Widely used in industry because of their proven power, reliability
and expandability, Equinox systems are one of the few Government
{CCTA) approved microcomputer systems with both CP/M and
MICROCOBOL as standard.

And because they are specifically designed to grow and adapt
with you, Equinox microsystems will win your approval, too.
EXPANDABLE
Equinox systems are not just simple desk-top, single-user machines, so
they can expand both storage capacity and number of users, and

98

grow from single-user floppy based (5% or 8”) to multi-user hard
disc systems.

Through the S-100 bus structure, interfacing is possible to a wide
range of component boards and interfaces, including PRESTEL/
VIEWDATA, mainframe communication processors, floating point
hardware, colour graphics cards, AID and D/A etc. In fact, the large
number of component boards manufactured for the S-100 make it the
most interesting and versatile bus around which to build your system.
POWERFUL
All this, plustwo powerful multi-processor operating systems —
TURBOdos [which will run your CP/M compatible software) and
MICROCOBOL BOS/NET ~ make Equinox the systems for commercial
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—Programming—

1180 IF R$="NO" THEN 1200
1190 GOTO 1140

1200 REM- NOW COPY BACK

1205 CLOSE

1210 OPEN"I",2,"FILB/TXT"
1211 OPEN"0",1,"FILA/TXT"
1220 IF NOT(EOF(2)) THEN 1240
1230 GOTO 1300

The filecon module is used to add to,
delete from, or list the file of clients. It
also initialises the files on the first time
the program is used, effectively emptying
them and preparing them to receive new

(listing continued on page 101)

data. File handling is the least standard- 1240 INPUT #2,A5,85 ,H9,A9,L9,D9: PRINT #1,A$;" " Bs;" ,";H9;49;L9;D9
. 0 . 1250 GOTO 1220
ised aspect of Basic, so the file-related 1300 CLOSE
3 1310 RETURN
statements are left deliberately vague. g0l os= SENETEREECORD
1 1 3 1505 CLS
Somg terminology is introduced for T e
convenience: 1510 OPEN"I",1,"FILA/TXT"
. ) o Do M
pointer — the presently addressed record in a g
sequential file is located by a “pointer” SR R N T1SED
varigple. It is incremented to }he next record 1560 m:u, 71,A5,86,H9,A9,L9,D9
position whenever a record is read from or 1570 IF A$<>CS THEN PRINT #2,A$;",";BS;",";H9;A9;L9;D9 ELSE LET F9=1
i 0 1580 GOTO 1540
output to a sequential file. 1590 PRINT: PRINT"END OF FILE"

open — a disc file must be opened to either
receive data, or output, or to supply data to
the program, input.

close — disc files must be closed before being
reopened.

end-of-file — files have a marker, similar to the
pointer which locates the end of a file. If you
test for this marker, before attempting to
read a record, you avoid falling off the end
of the file.
The file-control module is shown in

figure 9. In some implementations of

Basic, the user can add extra records to

1600 IF F9<>1 THEN PRINT"RECORD HOT FOUND" ELSE PRINT"RECORD DELETED"
1610 REM- NOW COPY B BACK TO A:
1612 CLOSE

1615 OPEN"X",2,"PILB/TXT"

1616 OPEN"0",1,"FILA/TXT"

1620 IF NOT(EOF(2)) THEN 1640
1630 GOTO 1680

1640- INPUT #2,A$,85,H9,A9,L9,D9:
1660 GOTO 1620

1680 CLOSE

1690 RETURN

1800 REM-LIST FILE

1801 INPUT"WHICH FILE";F$

1802 IF INSTR(PS$,"FIL")C>0 AND INSTR(FS$,"TXT")<>0 THEN 1804

1803 PRINT"BAD FILE NAME": GOTO 1801

1804 OPEN"I",1,F$

1805 PRINT"NAME";TAB(21)"SEX";TAB(26)"HT";TAB(36)"AGE";TAB(46)"LIKE";TAB(56)"DISLIKE"

Finally, match “copy” against all of

PRINT #1,A$;",";B8;",";H9;A9;L9;D9

Before writing the match procedure, |

the end of a sequential file. But in most
cases, the action of opening such a file to
receive output resets the record pointer
to the beginning of the file, thereby effec-
tively erasing its contents.

A more general solution is to use a
work file Filb, make the additions or
deletions to that, and then copy Filb to
| Fila, as in the procedures in figure 10.

you can write display so that it will list
any of the sequential files — see figure
11. Next, the match procedure calls two
procedures — one to select a record,
another to compare that record against
all of the others — see figure 12. The
select procedure accepts “client-name” ‘
and returns ‘‘copy’’, consisting of the
chosen records — see figure 13.

the other records and output the best
matches to File, the second-best to Fild.
Since male-male and female-female
matches are excluded, you do not have to
worry about matching “copy” with itself.
This procedure uses abs meaning “abso-
lute difference”, which is widely available
— see figure 14.

(continued on page 101)

EQUINOX expandable microsystems.

VRRHRIA .

‘:h!L

-..-

—. ol |

and industrial applications. TURBOdos supports from one to 16 users
and provides single-user response in a multi-user environment; it can
alsolink up to 255 systems — a potential network of over 4,000 users!
FLEXIBLE
What's more, with Equinox you can choose from a wide range of
packaged software available: accounting, word processing, financial
planning, Information (data base) management and many others —
or write your own application programs.

And don’t worry about hardware support — we can supply
nationwide maintenance.

Soif your company is in the process of change, growth or
expansion, get intouch with Equinox TODAY. You'll find our
microcomputers will grow on you.

@ Circle No. 173
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MICROCOBOL:; Microproducts Software
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THE PROFESSIONALS CHOI

P~

Act Sirius 1
16 Bit Stand Alone micro with
superb features.

128K,1.2MB Floppies,
CPM86 as standard - £2395.

Altos
Upto 4 terminals and 40MB

of Winchester Disc.
One of the biggest selling
small business systems

starting at £2350.

16 Bit system with 8 terminals available soon.

OKI1F800

Quality graphics micro with

f
full colour screen and integral

printer. 64K and Basic
are standard — £4750.
Wide range of

peripherals available

LSIM3

High specification
Stand Alone micro. CPM, 64K

and up to 10MB of Winchester
in one package. Very easyto /
use. Detachable keyboard. /

User programmable 4
function keys. From £2250.

Superbrain

Still aleader in 8 bit price
performance. KGB having
sold over 400 Superbrains
“has unbeatable experience
on them. From £1875.

-

Word Processing - Wordstar £250, Mailmerge £75.

Full on-screen facilities enabling the printing of
standard letters and preparation of mail shots.

Accounting - From £300 per module.
Integrated accounting systems with Invoicing,
Sales. Purchase and Nominal Ledgers.

Financial Modelling - Micromodeller £645.
Budgets, forecasts and accounting data become
easy to prepare. Allows "what if” projections.

Calculation - Supercalc £175.
Electronic worksheet for preparation of budgets
and tables of data.

Record Keeping - DMS £400
Personnel, stock or any other records
with quick retrieval, sorting and reporting.

Sales Office Management - Sales Desk £300.
For the busy sales office to manage
sales leads and marketing lists.

Accounts -IRIS £750.
Incomplete records and time recording systems.

Payroll - Graffcom £500.
Up to 500 employees both weekly and monthly paid.

Automatic deduction for items like company pensions.

Graphics - Price depends on application.
Full on-screen graphics both colour and
black and white.

Engineering - SPERT £450.
Suite of programmes for PERT analysis and
civil engineering applications.

Communications - Liberator £250.

Enables a micro-computer to act like a mainframe
terminal and transfer data from Floppy disc to
another computer.

Languages - From £175.
Most major computer languages are available: Basic,
Cobol, Fortran, Pascal and Assembler.

Solicitors - Solace £1600.
Solicitors accounting, client accounting and
time recording.

9999000000069

Multi-terminals - MP/M and Oasis from £350.
Multi-user systems available.

MICROS LIMITED

14 Windsor Road, Slough SL1 2EJ Tel:Slough(0753) 38581/38319 Telex: 847777

495-STOP:
NOW FROM ONLY 1 @ﬁ\m NOW!

® Circle No. 174
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(listing continued from page 99)

1820 IF NOT(EOF(1)) THEN 1830

1825 GOTO 1860

1830 INPUT #1,AS,BS$,H9,A9,L9,D9

1840 PRINT AS;TAB(ZZ)Bs;TAB(ZS)H9;TAB(JG)A9;TAB(AB)L9;TAB(SB)D9
1850 GCOTO 1820 .
1860 PRINT: PRINT"#**END OF FILE®*"

1865 CLOSE

1870 RETURK

2000 REM-MATCH

2010 LS

2020 INPUT"NAME";N$

2030 cOsUB 2200

2040 IF C$<>"" THEN COSUB 2500 ELSE PRINT"NOT IN LIST"
2050 RETURN

2200 REM-SELECT

2210 OPEN"I",1,"FILA/TXT"

2220 LET C$=""

2230 IF HOT(EOF(1)) AND C$="" THEN 2250

2240 GOTO 2300

2250 INPUT #1,AS5,B$,H9,A9,L9,D9

2260 IF N$=A$ THEN 2280

2270 GOTO 2290 .

2280 C$=AS:DS=BS:HI=HI:Al=A9:L1=L9:Di=D9

2290 GOTO 2230

2300 CLOSE

2310 RETURWH

2500 REM-COMPARE

2510 OPEN"I",1,"FILA/TXT"

2520 OP!N"O",J,"FILC/TXT":OPEN"O",A,"FILD/TXT"
2530 IF NOT(EOF(1)) THEN 2550

2540 GOTO 2620

2550 INPUT f1,A$,BS,H9,A9,L9,D9

2560 IF B$S<OD$ THEN 2580

2570 GOTO 2610

2580 IF L1<>D9 ARD L9K>D1 THEN 2600
2590 GOTO 2610

2600 IF ABS(RI-H9)>6 OR ABS(AL—-A9)>2 THEN P9=4 ELSE P9=3
2605 PRINTEPY,AS;",";B$;"," ;H9,A9,L9,D9
2610 GOTO 2530

2620 CLOSE

2630 RETURN

(continued from page 99)

The Basic listing of the program —
listing 1 — is written in TRS-80 Basic,
though only small changes will be re-
quired for other machines. Opening a file
for output does not erase a file unless you
print something — even if it is only bank
record — to that file; hence the rather
odd coding at the beginning of filecon,
starting at line 1000.

Effortless Basic

File peculiarities aside, this program
was coded effortlessly into Basic. It is not
intended to be a sophisticated or user-
proof program — for example, no error
checking is included — but it does illus-
trate the main advantage of structured
design for a program of moderate com-
plexity.

Most of the effort is expended at the
design stage — the Basic programming is
straightforward. Indeed, this shifts the
emphasis away from attempts to standar-
dise the language, in favour of standardis-
ing the design procedure. m

Program main-module

do
__grint type a number from 1-4; input number
case of
1 call filecon //file control module//

&
3 2: call
3: call
end case
until number
end do
end main module

match //find client record//
display //list the matching clients//

4

Figure 8.

procedure filecon
print ‘initialise the files?" //if 'YES® set the record
pointers of “fila", "filb", "file" and "fild" to the
beginning in each case//

do
;ngut 1, 2, 3 or 4
1: call adad
2: call delete
3: call list

until 4 //is typed//
end do
end filecon

Figure 9.

rocedure add
7/ope? Tfila" to supply input, "f£ilb" to receive output.
Copy "fila" to "filb", leaving the latter in the output

state//
do
input new record; output new record to "f£ilb"
until no more additions
end do
7/Copy "filb" to "fila". Close the files//
end add

rocedure delete
77open "fila" for input,
del - flag< O;
input client-name
whdle not at the end of "fila"
o
read record//from "fila"//
is-Trecord-name) <> (client-name) then output
drgcord//to "£ila"// else del-flag< 1 end if
en (] T ke
if dgl-flag <> 1 then print "record not found" else
print "record deleted” end if

//copy "f£i1b" to “fila". Close the files//
end delete

Figure 10.

"filb" for output//

procedure display
input filename //eg. "“fila"//
J/open the flle for input//
while not at the end of the file
do

read record; print record
end do
//Close the flle//
end display

Figure 11.

311 select //to find record. 'Select' assigns ‘'blank’
the string 'copy' if it cannot find the record//
if copy <> 'blank' then
T call compare else print "not in list"
end match

to

Figure 12.

rocedure select
open “"fila" for input//
'

copy ‘blank
while not at end of file and copy = 'blank'
do

read record
if record-name

then copy
end 1f
end do

J7Close “f£ila"//
end select

Figure 13,

client name
record

Esgsw compare
//open "fila" for input; "filc" and “fild" for output //
while not at end of "fila"//

do
read record//from "fila"//
//1 and 2 refer to records being compared//
if sex 1 <> sex 2 then .
if (like 1 <> dislike 2 and like 2 ¢ dislike 1) then
if (abs (height 1 - height 2) > 6 or
(abs {agel - age2) > 2) then
output record to “fild" else
output record to “file"
endEie
end if
end 1f
end do

//clcse files//
end compare

Figure 14.
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MICROPRO £ MISC £
WORDSTAR MICROPRO's comprehensive CBASIC-2 COMPILER SYSTEMS widely used
word processing system 250.00 3 compiler/interpreter for BASIC 65.00
MAILMERGE Added power to WORDSTAR for CB-80 CBASIC compatible compiler 280.00
mailing lists, standard letters, etc 60.00 PASCAL/M SORCIM's PASCAL 120.00
SPELLSTAR Dictﬁgx:ary;\ on l:' disk for WORDSTAR 120,00 SUPERCALC SORCIM's spread sheet and
spelling checking E modelling system 170.00
DATASTAR MICROPRO's data entry, validation MILESTONE Project Management and Scheduling
and retrieval system 170.00 from Organic Software 160.00
SUPERSORT I S?Emg eXT!ZCf;ing al\;l‘d mc;’rging dBASE II Relational Database Management
at high speed from MicroPro.
S E ] e TR
. orinc u51on' Iy nowsoware 3 QUICKSCREEN Screen formatter for dBASE II 90.00
CALCSTAR &;ﬁgiﬁ;:&fg;ﬁ:ﬂ zg:mbine MICROSTAT Statistical program library from
with WORDSTAR to get g E(;(?SOFT for (and needs) BASIC-BO 150.00
| e ey - 150.00 PLI-80 Digital Rese:fuch PLI Compiler 310.00
WORDMASTER Video text editor for programmers BT-80 Rgcp S e @l DR FIRT L L
B e Dcndilla e 60.00 MAC Digital Research 8080 Macro Assembler 57.00
SID 8080 Symbolic Debugger 47.00
MICROSOFT £ ZSID Z80 Symbolic Debugger 63.00
DESPOOL File Print Spooler for CP/M 31.00
BASIC-80 MICROSOFT's popular and powerful TEX Tex editor 63.00
) BASIC‘ Interpreter (MBASIC) 150.00* SPELLBINDER Lexisoft's Wordprocessing and
BASIC Compiler gcr)r:g::dy:nu:i zﬁﬁ‘t?gfr@ ams ). W Office Management System 2175.00
FORTRAN-80 Fortran compiler to ANSI X3.9 1966 i e T
except COMPLEX data 210.00* . e e
COBOL-80 The COBOL compiler for All products are available in 8" SD, SS, Superbrain §” SS,
microcomputers. (BASIC, FORTRAN 310.00* North Star Horizon QD format except those marked *

and COBOL compilers include
MACRO-80, LINK loader, LIBrary
manager and CREF utilities.)

TI-IIS ISSUE’S SPECIAL OFTER

WITH EVERY WORDSTAR

TAPE CASSETTE
INING PACK

which are not available in North Star format.

and MAILMERGE PURCHASE

(Offer ends 30th September 1982)

All products are supplied complete with full originators documentation.
TRADE ENQUIRIES WELCOME

Ordering Instructions: Cash with order. Specify disk format. Add £3.00 per item P&P. Add 15% VAT

Please send large s.a.e. for full details.

(UKILTD

PO BOX 11 CRANBROOK KENT TN17 2DF Tel. (058 080) 310

@ Circle No. 175
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Fatal listing —
Goto hyperspace

Melanie Fossett was absorbed in the
morning paper when her concen-
tration was broken by a lump of marma-
lade splattering on to the final paragraph
of the article. She looked up sharply at
her husband, whose gesticulations with a
marmalade-laden knife had caused the
news black-out.

“For God’s sake Norman! Stop witter-
ing on about your blasted computer”.
Melanie raged at her husband who
ignored her every word. With a heavy
sigh she slapped her sticky newspaper on
the table and screamed at him, “Nor-
man, [ swear I’ll kill you if you don’t do
something about that computer — morn-
ing, noon and night you are at it — you
don’t listen to a word I say”.

With tears brimming in her eyes,
Melanie Fossett slammed out of the

by Edward Teague

room, flung on her coat and stormed out
of the house. Norman Fossett was aware
but unmoved by his wife’s tantrum and
noisy exit.

he Pet that had been introduced to
the drawing office of Fothergill &
Bickerstaff, the engineering firm where
Norman worked as a sales representative,
was provided to assist draughtsmen in
routine structural calculations but had
initially proved to be a major lunchtime
attraction for everybody in the company
for games of Space Invaders.
Norman had started to haunt Tot-
tenham Court Road and spend hours
searching out new and ever more obscure

programming guides. Many a night was’

spent explaining to his wife the need to
buy a ‘personal computer, the compara-
tive merits of the Z-80 and 6502 proces-
sors, and whether it was worth buying
two disc drives to enable fast copying

Melanic was not prepared for the
change that overcame her partner
after he finally decided which computer
to purchase. Months spent in discussion
with wild-eyed men along Tottenham
Court Road and nights sitting up in bed
reading the seeming endless flood of
punditry which had brought a decision.

One Saturday afternoon he bore home
proudly a Genie computer with a single
disc drive and printer. Three-o-clock the
following morning found him still pecking
away at the keyboard, trying to remove a
system bug.

PRACTICAL COMPUTING September 1982

"In the morning Melanie awoke at eight

to hear a noise that sounded like a

whining buzz-saw. She sat up with a start

to find the bed empty. Rushing down-
stairs she found Norman crouched over a
small box which was spewing paper. With
the demonic gleam characteristic of the
computer freak and the religious zealot
alike, Norman looked up at her. “Just
look at this darling, the first program.
Isn’t it fantastic”?

Melanie’s eye bitterly surveyed the
wreckage of the dining room: Norman
had already been up for an hour and had
his sleek new compact Genie computer
with disc drive setting on the immacu-
lately polished table. The screaming prin-
ter occupied the coffee table, which
cables were strung across the room and
magazines and piles of listing paper were
strewn across the chairs. A neglected cup
of coffee 'was congealing on top of the
piano.

‘‘Are you going to clear this mess up”?
she shrieked.

* ‘What mess darling”? Norman looked
around helplessly, ineffectually trying to
tidy the pile of magazines.

Like most people, Norman and Mela-
nie Fossett had, as Lord Chesterfield
remarked, married to find happiness and
found that they had had to make do with
contentment. Now Norman had found his
happiness; Melanie’s discontent was just
about to start.

N orman’s absorption with his compu-
ter became absolute. Every minute
of his time "and, increasingly, some of
Fothergill & Bickerstaff’s, was spent in

- contemplation of the sleek Genie moni-

tor on lengthy and much sribbled-on
program listings. Their joint bank
account bore testimony to Norman’s lav-
ish expenditure.

Melanie would call him for meals and
he would not hear, appointments at the
dentist were forgotten, and Norman’s
hair, once spruce and neat, became lank
and long.

orman and Melanie had met at
Windsor. Both children of the Flow-

er Power era, they had been arrested in
the police swoop on the Jazz & Blues
festival and shared the same police van.
The ersatz mysticism of that period
never left Norman and he had become
fascinated with magic squares, those
mathematical curiosities, matrices of
whole numbers that showed certain
strange regularities in the pattern of their

numbers. He now became obsessed with
writing a program to produce and print
out magic squares. Using the elegant
formula provided in Lancelot Hogben’s
Mathematics for the Million, he eventual-
ly succeeded. By entering the size of the
‘matrix and the total that he wished each
column and diagonal to be, he could
generate the requisite magic square. It
was a party trick that brought him
admiration only from his fellow freaks.
Further research led him to Claude
Bragdon, whose¢ ideas on projective
geometry he had first read about in an
obscure American book first published in
1923. His quest for knowledge about
four-dimensional geometry led him to
read Howard Hinton’s Fourth Dimen-
sion, and eventually the famous article in
the American Journal of Mathematics by
W I Stringham Regular Figures in n-
dimensional space’’. Here he came
to the breaking point: his sleek and
thoroughly reliable Genie failed him. As
does every other computer user, he soon
discovered the limits of his machine.

esorting to the Tottenham Court

Road again, he saw what he wanted.
If was love at first sight. One view of the
sleek lines of the new Sharp MZ-80B sold
it to him. Instantly smitten, he stroked
the sensitive keyboard and opened the |}
carefully dampened cassette deck. “Like
to see the moving graphics sir”? asked
the hovering salesman.

As soon as Norman arrived home with
the new computer, Melanie knew exactly
what had happened to their joint
account. This time Norman had to listen.
Finally Melanie cooled down, though not
without a parting shot. She announced
that she would be taking a couple of days
off to stay with Cassandra, a fierce femin-
ist friend from Melanie’s university days.
Cassandra lived up in Cheshire working
at Jodrell Bank as an astrophysicist and
dividing her time between looking for
quasars and agitating for free creches.

t was with a cheery smile that he saw

her off on the train to Crewe; cheer
that vanished on his return home. His
latest program listing, his most ambitious
to date and involving the complete inver-
sion of a sphere, was no where to be
found. His printer had broken down and
he could not print out another. There was
nothing for it but to sit down and struggle
with a screen display of the program
listing all weekend.

| (continued on next page)
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continued from previous page

The insistent bell of the telephone in-
terrupted him and he went to answer it in
the hall.

“Hello Norman, it’s me Melanie, can
you pick me up from the station at
seven”?

“Certainly, darling”.

“Everything OK, programming com-
ing along”?

Norman was taken aback at this unpre-
cedented interest, “Yes . . . er, fine dear.
Funny thing, though, I don’t seem to be
able to find my latest listing.”

“Oh yes, I'm sorry, I picked up some
printout paper as a bookmark.”

“Thank the Lord for that, I couldn’t
imagine where it was. OK, see you at
seven”.

Norman was relieved to see how re-
laxed and happy Melanie was; the jour-
ney back from the station was free of the
manic feminism with which Cassandra
usually stuffed her. He was also relieved
to see that Melanie had his listing. Within
minutes Norman was again engrossed in
the program. With the printed listing he
could at last make headway. He swiftly
entered the lines of code. Finally every-
thing seemed to be right, so he decided to
run the program. He typed in Run and
the sceen flashed '

The final solution
Copyright N Fossett
This program not to be copied for any
purpose

| The screen cleared and a prompt asked

for the number of faces on the sphere
he wished to invert. He tapped in 666, a
number he liked to use because the first
magic square he constructed had been
based on a total of 666 for the columns
and diagonals. Unknown to him it was
also an exact reproduction of an antique
Hebrew magic square.

The screen flashed a prompt, asking
him for the size of incremental steps he
wanted in units. He chose the lowest,
which was one. The program should now
run but to his surprise the screen now
displayed

Do you wish to enter hyperspace?
Answer Y/N.

orman gazed at the screen in dis-
belief. Where had this line come
from? It was not an instruction he could

recall. Frantically he scrabbled through
his listing, then in faint pencil he saw a
line written in for the display he was
looking at, with a Goto command to
which he turned. Further lines of code,
not immediately intelligible to him, were
there. Curious to find out what hap-
pened, he tapped the Y key with his left
index finger and hit carriage return with
his right little finger.

Immediately the screen display showed
a sphere which he recognised as being
constructed with 666 faces. It slowly
started to rotate as the faces inverted,

and from the centre a growing dark area

spread to the circumference. The cir-
cumference appeared to gather speed as
the dark central mass grew bigger and
darker. Faster and faster the circle flew.

Sweat broke out on Norman’s face: the
black central spot was becoming a void
before his eyes. He sat transfixed as the
phosophorescent green circle revolved
and grew and the frightening black space
appeared to grow over the screen and
eventually over the computer. In fascin-
ated horror Norman stood up and
shrieked, ‘“Melanie, Melanie come
quickly, the computer . . .”

He stretched out his hand in disbelief
at the computer, and felt the force tug his
fingers, growing, irresistible, engulfing.

His final piercing shriek was quickly
extinguished, but loud and long enough
to wake Melanie, who was drowsing by
the fire. She opened the door to the
dining room. The polished dining table
reflected the wall lights. Where the com-
puter had previously stood was a clean,
bare table. She walked over to it and
picked up the listing, smiling as she noted
Norman’s handwriting where he had
headed it “The final solutiun”. Spelling
had never been his strong point.

Switching off the light, she felt in her
pocket for the car keys. Damn! Norman
had had them. She would have to walk
down to the police station to report him
missing. But first she had better just
phone Cassandra.

~ Youllbegladyouchose
apersonal computer with power
enoughto grow withyour needs.

NOwW

3Months

| D

9Months

6 Months
{
|

hardware.

as you need it.

Choosing the wrong personal computer can work out very costly,
because though they grow to meet your needs, they just don’t grow enough.

The new ICL Personal Computer gives you more.

It’s a versatile, professional personal computer. It can start with a single
Visual Display Unit, naturally, and it has a wide range of functions to meet
your increasing requirements. And it can grow larger than most other personat
computer systems, because its capacity for additional hardware is greater.

Starting at §2,895 with one VDU

The ICL Personal Computer provides a range of options enabling you to
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The ICL Personal Computer with power to grow

have a system tailored to meet your changing needs.

For example, by adding a fixed-disc, you can have eight
times the original storage capacity, and support up to 4 VDUs.
And there is an extensive range of Personal Computer

Wide range of integrated accounts and other application
software available, providing limitless possibilities.
(See page 212)

So your secretary can do her word processing, you can
do your forecasts, your accountant can do the invoicing, and
your programmer can do his own thing, all at the same time.

Thats what makes the ICL Personal Computer more than
just a personal computer.

And because ICL is Europe’s leading computer company,

with thousands of satisfied users in over 80 countries

worldwide, we can offer ICL Trader Point service and
maintenance back-up that’s second to none.

What more could you ask for, apart from a
demonstration?

ICL

trader port

¢3Johnson

microcomputers

Johnson House * 75-79 Park Street + Camberley - Surrey
Telephona 0276 20426

Robophone Answering 24 hrs. Prestel page No. * 200632
Mailbox No 0276204

48 Gloucester Aoad - Bnstol - Telephone 0272 422061
113 Stratford Road - Shirley - Birmingham Ba0 JAY
Telephone (021} 745 3246

® Circle No. 176
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Exc VAT

Apple Il Europlus 48K 499*
Apple Disk Drive with Controller 270*
Apple Disk Drive 220
12” Green Screen Monitor 90*
Epson MX80T (Type 3) Dot Matrix 290
Qume Sprint 9 Daisy Wheel Printer 1380
Videx 80 Column Card 200
Visicalc 3.3 110*
Graph Magic 50
Wordstar 3.0 170

Typical System Price (Marked*)  £969

ATA Systems

@® Circle No. 177
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The cOMart communicator

RELIABLE BRITISH MADE MICROCOMPUTER SYSTEMS

" trom JAROGATE

e

e EXPANDABLE
e FLEXIBLE
e VERSATILE

TYPICAL APPLICATIONS

[J ACCOUNTS

[ WORD PROCESSING

[ COMMUNICATIONS

CJ COLOUR GRAPHICS

) FINANCIAL PLANNING

[CJ PROCESS CONTROL

) DATA BASE MANAGEMENT
[J STOCK CONTROL

CJ PAYROLL

.....
nnnnnn

OPTIONAL SUB-SYSTEMS

[J HD200 18.7M BYTE 8~
WINCHESTER DISK SYSTEM

[ CB200 13.4M BYTE
CARTRIDGE BACK UP UNIT

MODELS ' SPECIFICATIONS

CP1002 x 330 K BYTE/DRIVE 5% " FLOPPY DISK Z80A PROCESSOR
CP2002 x 790 K BYTE/DRIVE 5% " FLOPPY DISK 10 SLOT S100 BUS
CP500 1 x 790 K BYTE/DRIVE 5% * FLOPPY DISK CP/M and MP/M OPERATING SYSTEMS

AND 4.8M BYTE 5" WINCHESTER HARD DISK 2 SERIAL PORTS; t PARALLEL PORT

JAROGATE LTD. is a Company that specialises =~ JAROGATE LTD. also provide
In all areas of microcomputer applications.Due  technical advice to all users,
to this wide range of expertise, JAROGATE LTD. whether experienced or first time.
is swiftly becoming one of the leading names in SUPPORT and MAINTENANCE
the microcomputer industry. ,

, , JAROGATE LTD’s team of
CONSULTANCY Our services include:— experienced engineers and
system analysis, software design, programming, programmers are available
hardware design, hardware maintenance and g give full after-sales support.

syslcEEE N | JAROGATE LTD. offer nationwide
SALES As well as distributing a wide range of  hardware maintenance of all
hardware, software and consumables, products sold.

Also available for muiti-user applications —
THE JAROGATE MP5 MULTI-PROCESSOR

4 L s JAROGATE LTD.

Jarogate Ltd. are main dealers for Comart, Cromemco and . i
North Star ranges of systems and boards. the microprocessor consultants

197-213 Lyham Road, Brixton, London SW2 5PY Telephone 01-671 6321

CP/M, MP/M and CP/NQOS are Reglslo;ed Trade Marks ot Drgrtal Research
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WHEN IT COMES
TO MICROCOMPUTER

SOFTWARE
WE WROTE
THE BOOK | ..

H ow do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

The latest Innovatlons The new
Lifeboat Catalogue is packed with the latest
state-of-the-art software. And if we publish a
new program after the latest catalogue has
gone to press, we enclose a flash bulletin in
your copy.

The greatest selection
Because Lifeboat is the world’s largest
publisher of microcomputer software,
our catalogue offers you the greatest selection of
programs for business, professional and personal use. Our
more than 200 programs range from the integrated
accounting and professional practice systems to office
tools for book-keepers and secretaries to sophisticated
tools for programmers. Included are business systems,
word processors, programming languages, database
management systems, application tools and advanced
system utilities.

We specialise in software that runs on most small
business computers. Our more than 60 media formats,
including floppy disks, data cartridges, magnetic tape and
disk cartridges, support well over 100 different types of
computer.

Get full service We give the crucial dimension

of after-sales service and full support to everything we sell.

That includes:

@ An update service for software and documentation.

® Telephone, telex and mail-order services in the London
office and at overseas offices in the United States, France,
Switzerland, West Gérmany and Japan.

@ Subscriptions to Lifellnes™ the monthly magazine that
offers comparative reviews, tips, techniques, identified
bugs and updates that keep you abreast of change.

LIFER,
ASsoB0ar
Cia
CATA L o’gTL',EEs

Get it now Lifeboat
now servestensof thousands
of satisfied customers with our breadth of up-to-date, fully
tested, fully supported and competitively priced software.

You may not need all we offer, but we offer just
what you need. After all, we wrote the book.

I.ifeboai# sociates

World's forem are source

| PO Box 125,London WC2H 9LU or call 01-836 9028
O Please send me a free lifeboat catalogue.
Name
Title
Company

| Adaess

Postcode

Copyright © 1981, by Lifeboat Associates.
| e T, NS |

Lifeboat Worldwide offers you the world's largest library of software. Contact your nearest dealer of Lifeboat.

USA Lifeboat Assoctates 1651 Third Ave. New York NY 10028 Tel {212} 860-0300 Telex 640693 (LBSOFT NYK] TWX 710 581-2524 JAPAN Lifeboat inc. OK Bldg. 5F 1-2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 (LBJTYO} ENGLAND Lifeboat Associates Ltd PO Box 125 London WC 2H 9LU England Tel 01-836 9028 Telex 893709 (LBSOFTG]
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 25) 6330 Cham Switzerland Tel 042-36-8686 Telex 865265 (MICO CH} W GERMANY intersoft GmbH Schlossgartenweg 5
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 {ISOFD] FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04
Telex 250303 (PUBLIC X PARIS}
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{ ways are called buses — from the Latin

If mention of handshaking
protocols, serial buses and
IEE-488 ports fills you with
confusion, help is at hand.
Alan Clements reports on

data- transmission lines.

IN ORDER to go from my home to work 1
must travel along a number of roads
provided by courtesy of the local authori-
ties. I would, of course, prefer a single,
direct path between my home and work,
along which only I am allowed to travel.
Unfortunately, my own private road
would be immensely costly, not to men-
tion inefficient, but it would be fast.

A similar situation exists in digital sys-
tems. While it would be nice to connect
each module, or functional part of the
system, directly to every other module
with which it communicates, it is not
economically possible. Consequently a
digital system of any complexity has a set
of highways along which information
moves from point to point. These high-

word omnibus which means “for all” —
and are normally labelled by the nature
of the information they carry, such as
data or address. Figure ‘1 illustrates how
buses move information from one part of
a microprocessor to another.

Returning to the analogy of the roads,
it is necessary to devise a set of rules to be
obeyed by all road users if an orderly flow

A closed-loop protocol operates in a
more conservative mode. Information is
transmitted from the source to the des-
tination, but the source does not proceed
to its next task until the destination has
confirmed the receipt of the data. This
mode requires two-way communication.
Closed-loop protocols are similar to let-
ters sent “‘advice of delivery”: the reci-
pient signs a slip of paper on receiving the
letter, and the slip is returned to the
sender confirming the safe delivery. The
popular eight-bit microprocessors use
open-loop protocols, while some of the
more  sophisticated  16-bit  micro-
processors rely on closed-loop protocols.

The simplest parallel bus designed to
move m bits of data at a time would
consist of m lines plus a ground return. It
has no additional control lines — see

-figure 2. The timing diagram illustrates a

time sequence of events.

By convention digital signals are repre-
sented by horizontal lines at a logical 0 to
1 level. In figure 2 the data on the bus is
represented by two parallel lines because
it is not the data itself that matters but the
point at which the data changes. The

Unidirectional address bus Bidirectional data bus

Il

Z 1 1

[
D A
CPU

DA

DA DA

ROM

RAM I/O

All together or
for parallel and

Figure 1.

of traffic is to be achieved. Such a set of
rules is called a protocol and, in the case
of road traffic, is enshrined in the high-
way code. Parallel buses move simul-
taneously a number of bits, often eight or
16, over parallel lines using one line per
bit. Serial buses, more commonly called
data links, move all data along one line a
bit at a time. '

There are two fundamental approaches
to the transfer of information on buses:
open-loop or synchronous, and closed-
loop or asynchronous protocols. With an
open-loop protocol data is transmitted
from a source to its destination without
any further communication between des-
tination and source. When the source
transmits the data it assumes that the |
destination has received the data after a
suitable time has elapsed. The postal
system normally operates this Way: you
pop a letter in a letter-box and assume’
that it will be delivered.

108

shaded portion of the timing diagram
represents data which is in the process of
changing and is therefore invalid. Be-
tween the shaded regions the data is
constant and stable.

The device which puts data on a bus is
called a transmitter or a talker. The de-
vice taking data from a bus is called a
receiver or a listener. Sometimes the
transmitter is called a source and the
receiver a sink. Unless otherwise stated,
the term data means information being
moved along a bus, rather than its nar-
Figure 2.

rower use where it often refers to the
contents of an address location.

The primitive bus of figure 2 presents
the receiver with a problem. How does it
know when to sample the data on the
bus? If both receiver and transmitter had
perfect clocks they could arrange for the
receiver to sample the data at the right
time, but in practice it is difficult to do
this reliably over a long time span.

Identical characters

Another solution would be to let the
receiver look for changes in the data on
the bus. When the receiver detects a
change of state on one or more of the m
lines of the bus, all it has to do is wait a
short time for the data to settle and then
it can sample the data. This scheme is
analogous to that used by asynchronous
serial data buses where a start bit denotes
the beginning of a stream of 10 or more
bits. A particular difficulty with this
arrangement is that two identical charac-
ters cannot be transmitted consecutively
as none of the lines changes state be-
tween the characters.

The open-loop bus protocol encoun-
tered most frequently uses a single con-
trol line to synchronise the receiver with
the transmitter. The line may be called
‘““data available”, and when asserted by
the transmitter it tells the receiver that
data is now available for it to read.

Note the use of the word “asserted”.
All lines must be in an electrically low or
high state, and one of these states must
be chosen as the level which causes the
action to take place, but for the purposes
of description it does not matter what the
actual level is. A line is asserted when it is
set at the level which causes its named
action to be carried out.

A typical microprocessor with a syn-
chronous data bus is the 6809, whose
timing diagram is given in figure 3. The
6809 has a 16-bit address bus which it uses
to provide memory and peripherals with
the location of the memory, into which
data is being written, or from which data
is being read. The eight-bit data bus is
bidirectional and moves data to the CPU

Line (1)——
2 Mlines

m+1——-

Data invalid

7

I i

v~ Data valid
Data changing
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Data transmission "—

one at a time: protocols
serial data ports

in a read cycle and from the CPU in a
write cycle.

The R/W read/write line from the CPU
indicates to the memory the nature of the
data transfer. When it is in a logical 1
state a read cycle is taking place. The line
used to control the bus is the E (enable)
line, and is a system clock. The Q line is a
clock identical to the E clock, but lagging
the E clock by one-quarter of a cycle; Q
stands for quadrature. It is not strictly
necessary for data transfer.

The timing diagram in figure 3 corre-
sponds to a read cycle when R/'W = 1. At
the start of the cycle when E is low the
CPU is busy calculating the value of the
address of the memory location to be
examined. Up to point C the contents of
the address bus are invalid and may not
be used, hence the shading. After point C
which occurs tap seconds after the
start of a cycle the address is valid until
point D, t,y, the address hold time, after
the end of the cycle.

The memory assumes that the address
is valid when E is high and, as R'W = 1,
| puts its data on the data bus. At the end
of the cycle signified by the falling edge of

A B
1 — —
E 0 - -
Q E)_\___/ - -
RIWc'% = R
A Y ’_\<
- T tow
taD: /—1——
tace tosr|
Figure 3.

the E clock, the CPU reads the contents
of the data bus.

The protocol of the 6809 requires that
the data be valid at least tpgr seconds.
the data set-up time, before the end of a
cycle, and that the data remains stable for
at least tog, the data hold time, after the
end of a cycle. It is entirely up to the
designer of the system to ensure that
these criteria are satisfied and that the
memory component is capable of work-
ing at the speed demanded by the CPU.

The CPU blindly reads the data bus at
the end of a read cycle. If the memory has
failed or is not there because an
erroneous address has been generated,
the CPU does nothing about it. Fortu-
nately, such failures are rare and the
majority of microprocessors work quite
happily with a synchronous bus. How-
ever, they are of less use when dealing
with memory or peripheral components

having widely differing access times, or |
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where the system must have a very high
level of reliability or integrity.

Information transfer using a closed-
loop protocol requires that the receiver
should confirm the receipt of data to the
transmitter. This interaction between
transmitter and receiver is usually called
handshaking, though some people call it
an interlocked transfer. In general, there
are two types of handshake procedure:
the two-wire handshake and the three-
wire handshake.

Two-wire handshake

In a two-wire handshake two control
lines, data available, DAV, and data
accepted, DAC, facilitate an orderly flow
of information from transmitter to re-
ceiver. Figure 4 illustrates the operation
of the two-wire handshake. When the
transmitter has data ready it puts it on the
data bus and asserts DAV. When the
receiver sees that DAV has been asserted
it reads the data and asserts DAC.

The transmitter now sees that the re-
ceiver has confirmed its receipt of data so
the transmitter can de-assert DAV, its
job having been done. In turn the re-
ceiver de-asserts DAC and the exchange
of information is complete.

A potentially fatal problem can arise
with handshaking protocols. Suppose
the transmitter asserts data available and
the receiver is not working. Does the
transmitter wait for ever, hoping to see
data accepted? If this were to happen the
system would just hang up.

In a well-designed system a time-out
mechanism is used to avoid hang-ups.
When the transmitter first asserts DAV a
timer is started. If a certain period, the
time out, elapses without DAC being
asserted, the data transfer is aborted and
some form of error-handling procedure
invoked.

Suppose in a large computer system
someone runs a program which produces
a paper-tape output. As the paper-tape
Figure 4.

1 —
Data i _)(
Data
ready
DAV O 1\
Data 1
accepted
DAC

X

'

Receiver

|DAV Data rea(zi '

e
Data accepted

DNl

Transmitter

punch is not frequently used it might not
be plugged in. When the program tries to
send data to the tape punch it receives no
acknowledgement, and times out. This
results in a call to the operating system
which prints a message on the operator’s
console, suspends this task, and runs
another.

The 68000 16-bit microprocessor uses a
two-wire handshake to transfer data be-
tween itself and peripherals and memory.
Figure 5 illustrates the operation of the
68000 in a read cycle. At the end of state
So the 68000 puts out an address on its
address bus, and at the end of S, it asserts
its address-valid strobe, AS, telling the

So S1 S2 S3 Sa4 Ss Se S7
WIS I 011 T
e IR I
s i
BTACK (1) ~_ [
bata 3 O
Figure 5.

memory that the address is valid and
should be acted upon.

When the peripheral sees that the
address strobe has been asserted, it ac-
knowledges it by asserting DTACK, data
acknowledge, and puts data on the data
bus. When the 6800 CPU sees DTACK it
latches the data from the memory and
terminates the read cycle. Should
DTACK not be asserted within a reason-
able time external circuitry — provided
by the designer, as only he can say what
constitutes a reasonable time — asserts
the active-low bus error BERR input to
the CPU. The CPU may then either try to
run the bus cycle again or to initiate a bus
error sequence, which is really a special
form of interrupt.

Handshaking can be taken one step
further by the addition of a second con-
trol line, in addition to data available,
from the receiver to transmitter. Called,
ready for data, RFD, it indicates to the
transmitter that the receiver or receivers
are able to accept data.

The three-wire handshake is largely
associated with the IEEE-488-1975 bus
which is designed to transfer data be-
tween one or more computers and intelli-
gent test and measurement equipment.
Such an interlinked network of equip-
ment forms the basis of automatic testing.

Carefully controlled power levels, for

(continued on page 111)
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ONTHEONEHAND
A 32BIT PROCESSOR

I magine a microcomputer system

which offers all the exciting prospects of
full 16 Bit technology to come; but isn't
too proud to admit that your existing 8 Bit
Software has many years of useful life
ahead. So it incorporates the new, high
performance MC68000 16 Bit, 8 MH:
processor, and an integral software
selectable Z80OA processor.

And that is the only concession that
the new Cromemco 16 Bit System needs
to make.

[ts use of the MC68000 processor
adds new found freedoms to
microcomputer systems development. To
start with it is fast. Benchmark tests
showed it four times as fast as the Z80A,
and twice as fast as the PDP11°. It offers
superb software performance without
having to resort to expensive memory
management techniques. The 1000 plus
instruction set offers the widest options for
producing compact efficient code. Its 32
Bit Architecture offers full 16MByte direct
memory addressing. [t all adds up to the
promise of larger, more efficient software
programs, éxecuted in a highly controlled

But it takes Cromemco to put
promise on the path to reality. So to
support MC68000 processing power there
is a new concept in memory cards, full
S100 and IEEE 696 compatibility, and a
new software library based on 16 Bit Code
to optimise the new found processing
po“'er.

The Memory Storage comes in
single 256K or 512K cards with built in
error detection and correction. That gives
a full 4MByte of high speed memory in a
Cromemco 16Bit System 3, with internal
space to spare. The S100 and [EEE 696
compatibility offers the widest possible
options in add-on facilities and interface
requirements.

The new software library is
comprehensive. There is a 16 Bit version
of the proven Cromix Multiuser operating
system, (now it will support up to 18 users
or tasks). There is a new Fortran 77,

comart

SPECIALISTS IN MICROCOMPUTERS

ONTHEOTHER
FULLSBIT

designed for creating larger programs in a
science/engineering/research
environment, and COBOL, PASCAL
and ‘C’, a Structured BASIC, and a
68000 Assembler.

Overall the Cromemco 16 Bit
Systeims extend the existing boundaries of
microcomputer application. In particular,
they offer the Scientist and Engineer the
opportunity to dramatically reduce the
cost of performing the complex mathematical
functions required in multi dimensional
design, simulation and analytic processes.
What was once mainframe capability and
became mmi is now decidedly Cromemco
Microcomputer capability.

But without professional assistance
along the way, the path from promise to
reality is fraught with obstacles. Comart
are Cromemco’s longest standing, most
experienced distributor in the UK. A five
year partnership in this industry, is a
lifetime in others.

So with Cromemco's dual processor
and Comart support, you won't have to
write off the past to step on forward into
the future.

and managed environment.

[

Please send me details of Cromemco's 16 Bit development now and

as it evolves.

Name

Company

1
I Position
| Address

A member of the $ Comart group of companies I

' " |
Cromemco File |

Developing through Evolution

“PDP 11 is a trademark of Digital
Equipment Corporation

Cromemco and CROMIX are trademarks of
Cromemco [ncorporated

Comart Ltd, Little End koad, Eaton Socon, St Neots, Cambs Tel: (0480) 215005 Telex: 32514 ComartG.
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(continued from page 109)

example, can be applied to a PCB unde:
test and a number of signals injected at
various points by signal generators con-
trolled from the IEEE bus. Simul-
taneously a battery of programmable sig-
nal monitors could sample the signals on
the PCB at a host of predetermined
points. The whole process may be con-
trolled by a computer which configures
the signal sources and measuring equip-
ment, and then receives reports from the
measuring equipment via the bus. Even-

timing diagram called a message-ex-
change sequence. Each action of the con-
trol lines is represented by a message
between the transmitter and receiver.
Read this diagram downwards from top
to bottom, unlike the timing diagram
which is read from left to right.

In the two-wire handshake the trans-
‘mitter assumes that the receiver is always
ready. The handshake itself merely con-
firms the acceptance of data. The three-
wire handshake is used in an environment
where receivers may take a little time to

Data 1—x—

X from transmitter

RFD

from receiver

o)
-
DAV 6 PN :

from transmitter

| acknowledge it

1 L - .
DAC o TR from receiver
ABC D E F
Figure 6a.
Transmitter Receiver
(tallker) ~ (listener)
I_’,_Rfl‘l(‘—\l’——’-j | am ready
I dat for data
ave data DAV~
for you \Av:é—m\_‘l have received
__,,.QAQ:—O‘—D)—/" the data
As you have  mep-0®@ ——, busy, therefore

accepted the data,.  DAV-0(E)

~o(F \.l can now clear data
| pac=0fF) ——— accepted and everything

| am not ready for data

is as it was in the
beginning

Figure 6b.

tually the computer can produce a go/no- |
go indication or even write a report on
the PCB.

The IEEE-488-1975 is often simply cal-
led the IEEE bus, though this colloquial
use is incorrect because the IEEE has laid
down standards for a number of buses
including the §-100 bus — sometimes also
called the General Purpose Interface Bus .
GPIB. The IEEE bus has eight data lines
plus five control lines in addition to the
three lines involved in the handshaking
procedure.

Figure 6a illustrates the operation of the
three-wire handshake which uses a timing
diagram and a message-exchange se-
quence. When the receiver is able to
accept data it asserts ready for data,
RFD, telling the transmitter to go ahead.
The transmitter can now assert data avail-
able, DAYV, causing the receiver to issue
a data accepted, DAC, signal and to
de-assert RFD asit is no longer in a ready
state. When the transmitter receives con-
firmation of data accepted it de-asserts
DAYV and the receiver de-asserts DAC in
turn, completing the transfer of data.

Figure 6b is another way of writing the
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digest the current data and may therefore
be unable to accept data for some time.
The IEEE bus allows a number of

" receivers to listen to one transmitter even |

though response times of the receivers
may be widely different. The IEEE bus is
designed to operate at the pace of the
slowest device using it. Consequently, a
transmitter on an IEEE bus does not
begin to speak until it knows that the bus
is free and that all listeners have indicated
their readiness for data.

The operation of the three-wire hand-
shake is complicated by the fact that it is
not possible to separate the logical opera-
tion of the bus from its physical opera-
tion. If a single transmitter can speak to
many receivers, it follows that each of the
receivers must be able to assert ready for
data. However, the transmitter does not
care if one listener is ready for data and
the others are not. It is the old syndrome
of much rejoicing at the return of the
hundredth sheep. The transmitter is in-
terested only in the last receiver to signal
that it is ready for data.

The solution to this problem is to let

receivers signal when they are not ready |

_Data transmiSSion e

for data. The transmitter must wait if any
receiver says it is not ready for data.
Once the last receiver has said that it is no
longer not ready for data, they must all
be ready for data. An identical argument
may be applied to data accepted which, in
the case of the IEEE bus, becomes not
data accepted, NDAC.

A second problem is due to the
electrical nature of typical bipolar-logic
elements. The gates which drive the
handshake lines have open-collector out-
puts: they can pull the line down actively
to an electrical low state with the line
sitting at less than 0.4V with respect to
ground.

When not pulling the line down, the
open-collector gate has no effect on the
line, apart from a small leakage current.
If none of the open-collector gates con-
nected to the line is pulling it down the
line is pulled up to a high level of greater
than 2.8V by a resistor. The line normally
sits at a high state and may be pulled

Electrical state Logical state

high > 2.0V 0 = false
low < 0.8V 1 = true
Table 1.

down to a low state by any of the open-

collector gates connected to it.

For such buses the electrical high state
is called a logical-zero or false state, and
the electrical low state is called a logical-
one or true state. In these circumstances
the bus is said to operate with negative
logic rather than the conventional posi-
tive logic where an electrical low state
represents a logical-zero — see table 1.

The three lines used to control the flow
of data are:

DAV, Data