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The computer with growth potential

The System Three is Cromemco’s best
selling small business computer. It's easy
to see why.

Not only is itideal for the first time
computer user. But perhaps more
important, it can be expanded into a
comprehensive business facility servicing
many varied company requirements.

Single-user system

You can start small. A 64K computer with
a megabyte of floppy disc storage costs
under £4,000." -

Perhaps your initial reason for choosing
Cromemco was its flexible database
management system—ideal for client
records, order processing, sales analysis,
inventory control, and many more business
uses; or you might have required the full
screen word processing system, capable of
printing up to 20 original letters an hour;
possibly youneeded Cobol, BasicorFortran,
to develop your own customised packages.

Easytouse

Whatever the reason, you were highly
impressed with the ease with which your
very first computer application got off the
ground. So you added another. And
another. And pretty soon quite a lot of
company business was running on your
Cromemco.

Single-user System Three, with 64K memory, 2 discs, terminal and printer.

Ideal for small businesses.

Will it expand?

It was then you discovered that the
terminal is the limiting factor, because of
the time taken to input data. If only you
could connect a second terminal you
could double your system’s workload. . .

Multi-user System Three, with 320K memory. 4 discs. 7 terminals and fast line printer.
Each terminal has its own operating system, and can run any software package independently.

*Price excludes VAT and delivery. Terminals and printers to be added according to

user requirements. ® TU-ART is a Cromemco trademark.

Multi-user system

Fortunately, we can readily expand your
Cromemco. Unlike other makers’ systems,
allwe need todois add some memory and a
® TU-ART interface, and the multi-user
system is ready torun . . . with a printer and
up to 7 terminals, each with up to 48K.

New operating system

Moreover, your terminals can function
quite independently of each other. Under
Cromemco’s new operating system they can
be used to update and interrogate the
company’s database; for correspondence,
with the word processing system,; for data
entry, using the full screen editor, or indeed
for running any combination of CP/M
software, simultaneously.

Up to 72 megabytes

We canincrease your floppy disc storage
to 2 megabytes if necessary. Andifthat's not
enough, we can also add Cromemco's hard
discs to provide you with up to an amazing
72 megabytes on-line.

Rely on MicroCentre

Remember—at MicroCentre we fully
understand Cromemco systems. That's why
we're Cromemco'’s top UK distributors.

So trust your initial Cromemco investment
to MicroCentre. And call us any time to
discuss your hardware enhancements or
software needs.

Your company’s future growth may depend
onit.

For G Cromemeceo... call the experts

Tel. 031-225 2022

Micro Centre

Complete Micro Systems Ltd., 132 St. Stephen Street, Edinburgh EH3 5AA
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ibility for any errors.
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New! Produced and widely used
in England and USA

Complete Business Package

INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY
PROMPTS USER. VALIDATES EACH ENTRY, MENU DRIVEN

Approximately 60-100 entries/inputs require only 2-4 hours weekly and your entire business is under control.

*PROGRAMS ARE INTEGRATED - SELECT FUNCTION BY NUMBER—

01 = ENTER NAMES/ADDRESS, ETC 13 = PRINT CUSTOMER STATEMENT
*ENTER/PRINT INVOICES 14 = PRINT SUPPLIER STATEMENTS

*ENTER PURCHASES 15 = PRINT AGENT STATEMENTS

*ENTER A/C RECEIVABLES 16 = PRINT TAX STATEMENTS

*ENTER A/C PAYABLES 17 = PRINT WEEK/MONTH SALES

ENTER/UPDATE INVENTORY 18 = PRINT WEEK/MONTH PURCHASES
ENTER/UPDATE ORDERS 19 = PRINT YEAR AUDIT

ENTER/UPDATE BANKS 20 = PRINT PROFIT/LOSS ACCOUNT
EXAMINE/MONITOR SALES LEDGER 21 = UPDATE END MONTH FILES & MAINTENANCE
EXAMINE/MONITOR PURCHASE LEDGER 22 = PRINT CASH FLOW FORECAST

= EXAMINE/PRINT INCOMPLETE RECORDS 23 = ENTER/UPDATE PAYROLL (NOT YET AVAILABLE)
= EXAMINE PRODUCT SALES 24 = RETURN TO BASIC

L (| [ 1

S2o88U8RRES

WHICH ONE? (ENTER 1-24). SUB MENU EXAMPLE: 01 = EXAMINING: 02 = INSERT: 03 = AMEND: 04 = DELETE
05 = PRINT {1,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT.
*VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE.
All programs in BASIC for CP/M e PET e 6800.

PRICES: Programs 1-23 excluding (19,20,22,23) £475 inclusive £575.

Stock Integrated option + £100.
IMPORTANT! We also sell the hardware to do the above tasks
so you can purchase the complete system from one source.

Specials:
PET COMPUTER 32K £795 48K Industrial Microsystems Z80 & Twin D/Drives 5% " £2000
PET FLOPPY DISK £795 Intertube Video terminals £495
PET PRINTER T/FEED £645 40K SWTP 6800 + Twin D/Density 5% ' Drives £1000
PET CABLES £45
PAPER £28.50 CALL FOR SPECIAL ALL IN DEALS
10 DISKETTES £28.50 Warrenty included free. Replacement of equipment

1YEAR'S SOFTWARE SUPPORT £50.00 within 90 days if found defective.
£2387.00 SUPERBRAIN 280

TWIN FLOPPY D/DENSITY5% "

R
CPM MBasic-80 £150 gﬁ,’ﬁ Rﬁm

CPM Fortran-80 £200

gm S\?b?go ggg PRINTER OPTIONS:
ord Star a) Paper tiger 195 cps

cm Super Sort £120 ) Texas 810 150 cps

CPM BStam £30 ¢) Teletype 43 30 cps

CPM Despool £30  §) DEL LA3430cps

CPM Pascal M £200 o) QUME Daisy Wheel 45 ¢
ps
PET Comaccounts £650 f) NEC spin writer 55 cps

PET Compay £150

PET Combis/Comstock £150 Walkie talkie telephone {Freedom phone) connects to
PET Wordard normal telephone make or take calls 300ft from £195
PET Super Comword £150 {Not P.O. approved).

PET Master Library Various . .
Telephone answering machine recall messages anywhere

in the world £195 (Not P.O. approved).

WE EXPORT TO ALL COUNTRIES: CALLERS BY APPOINTMENT ONLY.
CONTACT TONY WINTER 01-636 8210
G. W. Computers Ltd.
89 Bedford Ct Mansions
Bedford Avenue
London WC1 UK

® Circle No. 102
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PO Box 2
StNeots
Cambridgeshire

Dear Sir

The benefits of word processing are here for all!

The Comart VDM Video Display Module plugs easily into the
North Star Horizon Computer S100 Bus and, togetherwith the
Comart Monitor and VDM *Star word processing software,
provides the facilities of “instant display” word processingon a
general purpose microcomputer.

Text may be entered, edited and standard paragraphs 1
inserted with true upper & lower case display then rapidly printed
in your chosen format.

The VDM transforms the Horizon into a valuable word
processor yet change the diskette software and it resumesiits
role as a general-purpose Computer Real Flexibility!

Contact us direct or call your nearest Comart MANCHESTER  MICROCOMPUTERMART, Manchester (061-832) 2269
dealer also at West Park. Leeds (0532) 788466
NEWBURY NEWBEAR COMPUTING STORE, Newbury. Berks (0635) 30505

CAMBRIDGE CAMBRIDGE COMPUTER STORE, Cambridge (0223) 68155 also at Stockport. Cheshire (061-491) 2290
CAMBERLEY MICROBITS, Cambertey. Surrey (0276) 34044 NEWPORT MICROMEDIA SYSTEMS, Newport. Gwent (0633) 50528
ILFORD THE BYTE SHOP, Iiford. Essex 01-554 2177 NOTTINGHAM COMPUTERLAND LIMITED, Nottingham (0602) 40576

also at Tottenham Court Road. London 01-636 0647 also at Birmingham (021-622) 7149
LEEDS HOLDENE LIMITED, Leeds (0532) 459459 Manchester 061-236 4737

also at Wilmslow, Cheshire (0625) 529486 Glasgow (041332) 2468
LONDON DIGITUS LIMITED, London W101-636 0105 SHEFFIELD HALLAM COMPUTER SYSTEMS, Shettield (0742) 663125
LUTON ISHERWOODS, Luton. Bedfordshire (0582) 424851 SOUTHAMPTON  XITAN SYSTEMS LIMITED, Southampton (0703) 38740

comart specialists in microcomputers

Comart Ltd., P.O. Box 2, St. Neots, Huntingdon, Cambs, PE19 2AF. Tel: (0480) 215005 Telex: 32514
¢ Circle No. 103
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Your first computer?
If you're thinking about your first computer for home or
office, a visit to Computermarket will save you time and
money. You'll be able to compare prices in just one visit, see
who is committed to your area, meet people who have
installed the sort of equipment you are considering, check
out after sales service arrangements with more than just one
potential supplier and see computers performing
the applications of interest to you. You'll -
see micro-computers from just
afew hundreds of pounds and
highly sophisticated systems
costing hundreds of thousands.
You'll be able to examine the
enhancements you may later wish
toadd to your computer and check
out that the system can be upgraded, ¢
investigate the availability and cost of
the supplies that you'll need to get
and keep your computer running.
You might even actually o
see a silicon chip!

OEM/System builder?
Hasn’t your marketplace
changed since you first
thought about the business
you're in? 16 bit micros, midi-
computers, bread-boards for
peanuts, matrix line printers,
smart VDU s for the price of
dumb ones, famous names ¢
that youhadn’theardof /.
only months ago. Custom
ized or off-the-shelf, it
must sometimes look
like the world and his wife
1s starting a systems house.
Who is in your business in your
area? A visit to Computermarket

will tell you and a lot more besides
including who can supply at least cost
and fastest delivery.

Scotland 18, 19, 20 March— Albany Hotel, Douglas Street,
Glasgow

North West 11, 12, 13 March— New Century Hall,
Corporation Street, Manchester

Midlands 4, 5, 6 March - Albany Hotel, Smallbrook
Queensway, Birmingham

London 25, 26, 27 March — West Centre Hotel, Lillie Road,
London SW6

PUTERIT

Communications user?
Are you getting the most from your system? Anacoustic
coupler can cost very little and yet be the start of a
communications network. Modems, multi-plexers. . . the
hardware of data communications is developing fast and so is
the environment in which the equipment may be employed.
Communications experts will be at Computermarket so if it's
aterminal in another part of your
building, distributing data processing
| orstarting your own satellite
communications network (!), a
visit to Computermarket should
prove to be a worthwhile invest-
ment and a chance to study
PRESTEL at first hand.

Who will be at
Computermarket?
Advertisements such as these are
prepared many months in
advance of the exhibitions
described, but it is already
5, certain that Computermarket
will be bigger than ever
before — more than twice
as big overall. Companies
that had already reserved stands
as at November (almost four
months before the 1980 series
of exhibitions) included:-
b7 Zygal, Wootton Jeffreys,
Willis Computer
Supplies, Which
Computer?, Wespac, Wang,
Versatec, Tullis Neill, Terminal
Display Systems, Telema,
Tektronix, Tann Synchro-
nome, Systime, Sumlock
Bondain, Star Computer
Centre, ScotiaData Products,
} SEMS, Selborne Computers,
SEL, Rostromcs Robox, Rair,

/ Q-Pac Services, Pragma Post

Computer user?

If you've already got a computer,
you’'ll know who gives the best
service on supplies in your area —
won't you? You'll already know
where you can get short delivery and best terms on the
peripheral enhancements you plan— won’t you? You'll be
aware of the software packages that are available for your
existing équipment — won'’t you? You've probably thought
about the additional processor (or its replacement) you will
need before too long — haven’t you? Why not check and be
sure. A visit to Computermarket will confirm that you are
right and will continue to get the best deal on peripherals,
ancillary equipment, services, software, supplies.. . . and it
will give you the opportunity to see micro and mini based
systems in operation just to keep up-to-date and for
interest’s sake — won't it?

G

./ Office, Plessey Peripherals,

.7 Peterborough Data, Richard
/ Norton, Northern Software
/ Consultants, Newbury Laboratories,
Nashua, Nascom, NSC Computers,
Modular Technology, Modem,
Midlectron, Micro Media, Micro Data Products, Micro
Centre, Micro Bits, MCS Mini Computer Systems,
Lynwood Scientific Developments, Lyme Peripherals, Linn
Products, Information Equipment Maintenance, ITT, ICS,
Harwoods Business Machines, Hamilton Rentals, John
Goldsmith, General Audio & Data Communications, Geest
Computers, GEC Computers, Excel, Eurocom, Equinox,
Digidata, Digico, Datum, Data Design Techniques, DRG
Business Machines, DML, Cytek, Cost Effective
Computing, Corner Computer Services, Computing,
Computer Workshop, Computer Weekly, Computer
Management, Computer Ancillaries, Computastore, Comp



Shop, Commodore Business Systems, Comma Computers,
Cole Electronics, Cifer Systems, Camden Electronics, CPS
Data Systems, CPN, C.A.R. Business Systems, Byte Shop,
Benson Electronics, BL Systems, B & B Computers,
Andrews Industrial Equipment, Anadexand A.L.R.

Accountant?

If accounts, payroll, invoicing, credit control, ledger
maintenance . . . figure in your life, then an hour or two at
Computermarket should be an absolute must. A
micro-computer can cost as little as a calculator did just afew
short years ago. Trial balance and Profit and Loss statistics
can be generated at the touch of afew buttons. Computers
can cost hundreds or hundreds of thousands of pounds, save
or even sometimes, heaven forbid, squander. You should
know what computers are doing today, you might want one
or have to use one tomorrow. Your advice may be sought -
should be sought — by your own company or that of a client.
Admission to Computermarket will cost you nothing, but
could very well be worth a great deal in the future.

Data processing manager?

How much would aten per cent saving on your stationery
budget mean to your annual costs? There may be an
exhibitor who could achieve that if the two of you met. Is
your next peripheral going to be supplied on the most
favourable terms? A visit to Computermarket will give you
the confidence that you are doing the best for your company.
Wouldn't it help if only other Managers in your company
could see what it was you were talking about when
describing printers/plotters/displays/. . ¢ Why not bring
them along to Computermarket and show them what you've
told them about? Does your chief analyst realise how
software packages can be run on your hardware? Wouldn’t
you both benefit from a visit to Computermarket?

Your own business?

Like it or not, computers are affecting your business and that
of your clients, suppliers and competitors. A computer can
offer the businessperson much more than automated
accounting. It can provide accurate, up-to-the-minute
details on the performance of the company, flash warning
signals over stock levels, credit-worthiness, supplier
shortfalls . . . handle payroll, revenue and VAT returns.. ..
generally give you more time to run the business you know
rather than processing paperwork. See the systems at
Computermarket.

Computerising correspondence?

Computer control has received alot of publicity since the
advent of the silicon chip, but micro-processors have also
made an impact in the office. Word Processors are able to
increase the efficiency of typists to varying and often
staggering degrees. Where repetition occurs in letters,
reports, contracts, etc., a Word Processor can frequently pay
for itself in amatter of months. Many of the small business
computer systems now available include a word processing
facility, thereby offering what is almost acomplete ‘work
processing’ system for a cost equivalent to, say, a new
company car. Witness work processing at Computermarket.

In the Midlands?

Computermarket’80 opens at the Albany Hotel, Smallbrook
Queensway, Birmingham on the 4th, 5th and 6th March
between 10 am and 5 pm daily. The Albany Hotel has
excellent facilities and is very conveniently located for car
parks and New Street Railway and Bus Stations.

In the North West?

The Manchester venue of Computermarket’80 is the New
Century Hall (at the foot of the C.L.S. building) in
Corporation Street, opposite Victoria Station, close by car
parks and connected by bus with the Piccadilly Station.
Computermarket — North West is open 11th, 12thand 13th
March 10 amto 5 pm.

In Scotland?

Regarded as Glasgow’s finest hotel, the Albany in Douglas
Street (on the corner of Bothwell Street) houses
Computermarket’80 in Scotland. The hotel is within
walking distance of the major railway stations and well
provided with car parking and motorway access.
Computermarket — Scotland is on 18th, 19th and 20th March
between 10 amand 5 pm each day.

In London?
Biggest of all the Computermarket’80 venues is at the West
Centre Hotel, Lillie Road, London SW6. The West Centre
Hotel is afew minutes walk from West Brompton
underground station and is also convenient
for the Earls Court underground. Limited
car parking is available at the hotel itself.
For those visiting London Computer-
market is open 25th, 26th and 27th
March as with all venues, the

exhibition is open from 10am to 5pm ﬁ
each day.

For FREE Admission and
complimentary catalogue, complete
the coupon and return it to:
Couchmead Limited,

42 Great Windmill Street,
London W1V 7PA.
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Postcode

CQMPUTERMARKET'SC

It is regretted that in order to preserve the businesslike nature of Computermarket,
admission is not open to persons under 18 or to student parties.
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MICROCOM

For Hardware, Software, Peripherals

BASIC SYSTEMS
PET 3016 (16K RAM and large PET 2001-8 (PET with 8K memory

keyboard)* £675.00  + integral cassette £515.00
PET 3032 (32K RAM and large PET 3008 (8K) with large keyboard £475.00
keyboard)* £795.00 PET C2N External Cassette Deck £53.00
ACCESSORIES
IEEE/RS232 Serial Interface ‘A’ IEEE-448/Centronics type parallel
Output only £106.00 Interface £45.00
IEEE/RS232 Seria! Interface ‘B’ IEEE to Pet Cable £19.00
Input/Output £186.00 IEEE to IEEE cable £24.00

Programmers Toolkit ~ 10 powerful new commands PETSET 1 16 Channel AD Convertor

for your Pet - plug in ROM chip 8K and 16/ 33;(5',"'[%% c.w. all interfacing requirements £166.00

(xcommodore
authorised dealers

BASIC SYSTEMS
TRS 80, 4K Level | consisting of TRS 80, 16K Level Il (as above with
TRS 80 Keyboard with 4K memory, Video 16K memory) £499.00
Unit, Cassette Drive and 240v TRS 80, Expansion Interface with
power supply unit £365.00 16K RAM £275.00
TRS 80, 4K Level Il (as above with TRS 80, Expansion Interface with
Level Il Basic) £425.00 32K RAM £360.00
ACCESSORIES
TVJ 232C serial Interface £35.00 Radio Shack Phone Modem £160.00
Centronics Paralle! Printer Interface UHF Modulators {encased with
(direct to keyboard) £40.00 leads for 625 lines) £20.00
TRS 80, Voice Synthesizer £345.00 RAM upgrade (4- 16K, 16-32K,
% TRS Voxbox — speech recognition 32-48K) supplied and fitted at our
From Radio Shack Corp. system £13500 premises (Kit £80.00) £85.00
TRS 80, Numeric Key Pad supplied S100 interface for TRS 80 (6 slots} £375.00
and fitted £49.00 TRS80 CPU 3 speed mod. £26.00

APPLEII
from

BASIC SYSTEM
Apple Il Plus computer — APPLESOFT extended basicin ROM— (16K RAM) - video output £750*

ACCESSORIES
Apple black and white modulator Real time clock/calendar card -
for domestic TV £20.00  1/1000 sec to 388 days with
Eurocolor card — provides colour on interrupt, software controllable £140.00
“ domestic TV £69.00 Speechlab — provides voice control
Parallel Printer Interface Card £110.00 forthe Apple £127.00
& ITT 2020 High Speed Serial (RS232C}) Inter- Supertalker — adds human speech
: face Card £110.00 output £205.00
agiciseddtalies Communications Card £132.00 ALF Music Synthesizer Card £215.00
Centronics Card £110.00 A1-02 Data Acquisition Card £170.00
SORCEROR Integer Basic Firmware Card £110.00 Graphics Tablet £462.00
: PASCAL language system —includes AC Line Controller £270.00
language card to provide user RAM Upgrade (16-32K, 32-48K}) £69.00
from £740 with PASCAL, PALSOFT & Hobby Prototype Card £20.00
INTEGER BASIC £296.00 Romplus—u,!/c, mixed text/graphics £120.00
T {1\ BASIC SYSTEMS
= === Sorceror 16K RAM (inc. UHF Sorceror 32K RAM (inc. UHF
Modulator) £740.00 Modulator) £840.00
ACCESSORIES
Exidy Video Monitor (High Exidy S$100 Bus with Interface +
Resolution) £240.00 motherboard PSU £200.00
Exidy Video Disk Unit P.O.A. CP/M for Sorceror on Disk £145.00
ADVANCED SYSTEMS

Altair, Equinox, Billings, Heath, Rair, Horizon.
Installations include hard disk and multi
tasking. Prices on Application.

TANDY Model il now
CORVUS 11ms Hard Disk for available for demon-

“t» TRS 80 & Apple. Complete stration at our Camberley

with interface & D.O.S. £3500.00 Office. (by appointment
only)

for computer with colour monitor, keyboard and
integral disk drive. Second disk drive £316.00



PUTERS ETC

Consultancy and Competitive Prices. Registered business name

) DISKS = SOFTWAR

CBM 3040 (dual drive) 343K User PETSOFT authorised dealers — over 160 programmes on cassette and disk. Send for

storage®™ £795.00 catalogue.
Computhink {dual drive) 400K STAGE ONE COMPUTERS S/W dealers — PETAID, Stock Control, etc. Send for list.
storage £895.00 74 Common BASIC Programs on one tape £15.00
Computhink {dual drive) 800K storage £1145.00 PETACT Business Software - Sales and Purchase Ledger P.OA.
TRS80 CBM DISK-BASED BUSINESS SOFTWARE :—
Shugart drive £315.00 Commodore Word Processor powerful word processor package £75.00
Micropolis drive £315.00 CSTOCK - STOCK CONTROL - gives complete stock report £150.00
Percom FD200 drive 110v £299.00 CBIS - BUSINESS INFORMATION SYSTEM - Storage & Retrieval of all types
Micropolis Dual Drive (394K storage) £995.00 of company records £150.00
Corvus Hard Disk {11m8) £3500.00 COM ACCOUNTS - Full Financial Business Accounting System incl:
APPLE Sales, Purchase, Nominal Ledgers (integrates with C Stock.and C INV) £610.00
Apple Drive — 116K storage 1st drive £398.00 PAYROLL - Handles hourly, weekly or monthly paid employees (Tape) £50.00
Apple Drive — 116K storage 2nd drive £355.00 {We are authorised CBM Business Software Dealers). Send for List.
Corvus Hard Disk (11mB) £3500.00 GD 1001 - Assembler Development System £50.00
SORCEROR GD 010 - Lisp. Interpretive Language (Artificial intelligence) £75.00
Exidy — 143K storage £495.00 JOYSTICK PACKAGE - complete with connector software £25.00
Exidy Dual drive (630K storage) £1195.00 CAR INSURANCE QUOTATIONS ~ computerised car insurance quotation
Corvus Hard Disk {11mB) £3500.00 suitable for insurance brokers (TVJ S/W) £25.00
PRINTERS 1MROSR81;JGAGE QUOTATIONS - suitable for agents/mortgage brokers (TVJ S/W) £25.00
PET COMAC Il SUITE - computerised accounting for TRS 80 (TVJ SOFTWARE) £75.00
CBM 3022 (80 col with PET graphics STOCK CONTROL - complete inventory control — recorder level — P/0's etc. £115.00
— tractor feed)* £675.00 CP/M £€95.00
TRS80 CBASIC £75.00
TRS 80 Screen Printer { text + FORTRAN includes compiler, relocatable assembler text editor and linking
graphics) (110v) £445.00 loader £95.00
New Radio Shack Micro Printer £245.00 PASCAL - tomorrow’s programming language today £195.00
GENERAL ELECTRIC PENCIL - powerful word processor allows full cursor movement,
Teletype 43 KSR Serial {pin or pinch insert/delete, string search biock movement, adjustable line length,
feed, 132 cols) £825.00 justification on cassette £65.00
Teletype 33 KSR Serial (110 Baud) ELECTRIC PENCIL as above — disk version £115.00
Reconditioned £450.00 LOWER CASE MOD KIT for Electric Pencil £28.00
OKI - parallel/serial {pin or pinch DATA MANAGEMENT/REPORT GENERATOR - easily formats disk files, alows
feed, 40, 80, 132 cols selectable) £499.00 entry, edit, delete and list of records and retrieves data for display or
Centronics 779 parallel {tractor calculation on screen or prinfer £200.00
feed, 132 cols) £825.00 RSM-2D DISK MONITOR - powerful system manipulates disk data, has Z-80
Anadex DP 8000 serial/paraliel break routine £25.00
(112 cps bi-directional tractor ISAM - INDEX SEQUENTIAL ACCESS METHOD - sub routines to facititate
feed, 40, 80 cols selectable) £560.00 control of random data files £45.00
Centronics Micro Printer {20, 40, ST80D communications software £60.00
80 cols selectable) £395.00 NEWDOS - TRSDOS with corrections and enhancements £25.00
Heath WH 14 serial (80, 96, 132 cols NEWDOS + — as above but with further facilities:— £45.00
selectable) £475.00 KBFIX, Renum, Screen to printer in one step, DOS commands from
QUME daisy wheel printers P.O.A. BASIC, Level | in ll, Superzap, Disassembie, load and save faster, list variables  £49.00
TCM100/MICROHUSH Thermal LIBRARY 100 - an assortment of 100 programs £39.00
Printer {40 cols) inc. interface SARGON CHESS - 16K Level Il - the 1979 Champ Version | £14.00
for PET/APPLE/TRS80 £266.00 SARGON CHESS - 16K Level Il - the 1979 Champ Version |1 £24.00
ETC- APPLE
Diskettes 5%a'' {blank) boxed {min EASYWRITER - word processing system: £85.00
order 10) each from £3 A2FP FUNCTION PLOTTER - Comprehensive graph plotting £18.00
C12 Cassettes {min order 10) each £0.35p PILOT - programming language suitable for educdtional purposes £35.00
Ansaback ‘phonemate’ telephone U-DRAW Il - High Resolution graphics editor. Create a figure then intake, expand.
answering machine, voice operated contract etc and store on disk £27.00
twin cassette £190.00 PROGRAMMERS AID No.1 -Plug-in ROM gives numerous facilities including
Pace EZ-PHONE - Cordless Telephone £225.00 renumber, merge, high res in integer etc. £€29.00
Computalker Speech Synthesis for 100  £350.00 3D GRAPHICS - High res plotting in 3D! £€30.00
BOOKS - LISP — programming language suitable for research in artificial intelligence £30.00
Large range of microcomputer related books and 3-MILE ISLAND - Complex disk based game simulating nuclear reactor £27.50
iagdzines MUSE authorised dealers. Many programs on cassette and disk. Send for list.
TERMINALS ,
. Pentland V1, 80 char./24 lines 2 SORCEROR many programs available - send for list.
BEGEINEMary E386:00 COMPUCOLOR full lists available.

IF YOU DON‘T SEE IT — ASK IF WE
HAVE IT

* 5% DISCOUNT ALLOWED FOR EDUCATIONAL ESTABLISHMENTS

T&V JOHNSON { MIGROGCOMPUTERS ETC) LT

Member of the TV Johnson Group of Companies

Hours of business
Mon- Fr| 9.36-5.30
at.9.30-1.00

Camberley (Head Office) Oxford Bristol ) - Ansaback eves
165 London Road, Cambertey 148 Cowley Road, Oxford 48 Gloucester Road, Bristol and w/ends
Surrey, GU15 3JS. ox4 1JJ. BS7 8BH :
Telephone {0276) 62506 Telephone (0865) 721461 Telephone (0272) 422061 Telex 858893

Directors : Dr.R.V. King BA. MIEE

PRICES EXCLUDE VAT, FREIGHT & HANDLING SEND OR S.G. Johnson, BSc. (Hons.) e ,
‘PHONE FOR PRICE LIST & BROCHURES T. hnson, ABIBA, ACMB, FBSC, MBIM Birmingham, Bristol, Edinburgh, Leeds, Lonuor_m, Louth,
(Al prices correct at time of compilation)} A.S. Barton ACH, ABIBA, CdipAF. Newmarket, Nottingham, Oxford, Bytleet, Wokingham.
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Britain’s first comy

A complete personal computer

for a third of the price of a sr/mc,s,

bare board.

Also available ready
assembled for £9995

The Sinclair ZX80.

Until now, building your own computer could
easily cost around £300 - and still leave you
with only a bare board for your trouble.

The Sinclair ZX80 changes all that. For just
£79.95 you get everything you need to build a
personal computer at home... PCB, with IC
sockets for all ICs; case; leads for direct
connection 10 your own cassette recorder and
television; everything!

And yet the ZX80 really is a complete,
powerful, full-facility computer, matching or
surpassing other personal computers on the
market at several times the price. The ZX80 is
programmed in BASIC, and you could use it to
do quite literally anything from playing chess
to running a power station.

The ZX80 is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Once assembled, it immediately proves what
a good job you’ve done. Connect it to your TV
set...link it to an appropriate power source *
and you’re ready to go.

Your ZX80 kit contains...

@ Printed circuit board, with 1C sockets for
all ICs.

® Complete components set, including all
ICs - all manufactured by selected world-
leading suppliers.

® New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

® Ready-moulded case.

@ Leads and plugs for connection to any
portable cassette recorder (to store
programs) and domestic TV (to act as VDU

@ FREE course in BASIC programming and
user manual.

Optional extras

® Mains adaptor of 600 mA at 9V DC
nominal unregulated (available
separately - see coupon).

® Additional memory expansion board
plugs in to take up to 3K bytes extra
RAM chips. (Chips also available
see coupon.)

*Use a 600 mA at 9 V DC nominal unregulated mains
adaptor. Available from Sinclair if desired (see coupon

10
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Two unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80 is not just another personal
computer. Quite apart from its exceptionally
low price, the ZX80 has two uniquely advanced
components: the Sinclair BASIC interpreter;
and the Sinclair teach-yourself BASIC manual

The unique Sinclair BASIC interpreter. ..

offers remarkable programming advantages

@ Unique ‘one-touch’ key word entry: the ZX80
climinates a great deal of tiresome typing. Key
words (RUN, PRINT, LIST, etc.) have their own
single-key entry.

@ Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you run them

® Excellent string-handling capability - takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The ZX80 also has string input-
to request a line of text when necessary.
Strings do not need to be dimensioned.

® Up to 26 single dimension arrays.

@ FOR/NEXT loops nested up 26.

@® Variable names of any length.

® BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

@ Exceptionally powerful edit facilities, allows
modification of existing program lines.

® Randomise function, useful for games and
secret codes, as well as more serious
applications.

® Timer under program control.

® PEEK and POKE enable entry of machine
code instructions, USR causes jump to a
user’s machine language sub-routine.
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® High-resolution graphics
with 22 standard graphic symbols.

@® All characters printable in reverse under
program control

..and the Sinclair teach-yourself
BASIC manual.

If the features of the Sinclair interpreter
listed alongside mean little to you-don’t worry.
They're all explained in the specially-written
96-page book free with every kit! The book
makés learning easy, exciting and enjoyable, and
represents a complete course in BASIC pro-
gramming - from first principles to complex
programs. (Available separately -purchase
price refunded if you buy a ZX80 later.)

UHF TV modulator.
780-1 microprocessor - new,
faster version of the famous / Sockets for TV,
Z-80 microprocessor chip, cassette recorder,

widely recognised as the best / power supply.
ever made. \ /
SUPER

RAM chips. \ / / ROM,

flush,
Sinclair
keyboard.

PRACTICAL COMPUTING March 1980
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Fewer chips,
compact design,
volume production -
more power per pound!

The ZX80 owes its remarkable low
price to its remarkable design; the*whole
system is packed onto fewer, newer, more
powerful and advanced LSI chips. A single
SUPER ROM, for instance, contains the
BASIC interpreter, the character set, operating
system, and monitor. And the ZX80's 1K byte
RAM is roughly equivalent to 4K bytes in a
conventional computer, because the ZX80's
brilliant design packs the RAM so much
more tightly. (Key words, for instance, occupy
just a single byte.)

To all that, add volume production —and
you’ve that rare thing: a price breakthrough
that really is a breakthrough.

The Sinclair ZX80. Kit: £79.95.

Assembled: £99.95. Complete!
The ZX80 kit costs a mere £79.95. Can’t
wait to have a ZX80 up and running? No
problem! It’s also available, ready assembled,
for only £99.95.
Whether you choose the kit or the ready-
made, you can be sure of world-famous
Sinclair technology ~and years of satisfying use.
(Science of Cambridge Ltd is one of the Sinclair
companies owned and run by Clive Sinclair.)
To order, complete the coupon, and post to
Science of Cambridge for delivery within 28
days. Return as received within 14 days for full
money refund if not completely satisfied.

] ]
SincCi=Eir
2X80
Science of Cambridge Ltd
6 Kings Parade, Cambridge, Cambs., CB2 ISN.

Tel: 0223 311488.
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Order Form

To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Remember: all prices shown include VAT, postage and packing. No hidden extras.

_

Please send me:

Quantity Item Item price

Total
s

Sinclair ZX80 Personal Computer kit(s). Price
includes ZX80 BASIC manual, excludes mains
adaptor. B
Ready-assembled Sinclair ZX80 Personal
Computer(s). Price includes ZX80 BASIC manual, |
_excludes mains adaptor. _ I
Mains Adaptor(s) (600 mA at 9 VDC nominal

I
I
|
I
I
I
| unregulated i 8.95 I
I
I
I
I
I
I

79.95

99.95

Memory Expansion Board(s) (takes up to
3K bytes _ . !
RAM Memory chips —standard 1K bytes capacity.
Sinclair ZX80 Manual(s) (manual free with every

| ZX80 kit or ready-made computer). |

12.00
16.00

5.0
TOTAL 1

NB. Your Sinclair 7X80 mayv qualifv as a business cxpense.

I enclose a cheque/postal order pavable to Science of Cambridge Ltd for [
Please print

Name: Mr/Mrs/Miss

Address
B * Circle No. 106
11



aculab..-

HIGH-QUALITY PRINTOUT FOR
YOUR WORD-PROCESSING SYSTEM

The ACULAB 735P, a fully self-contained interface
for IBM golfball output typewriters and printers.
Parallel model accepts 7-bit ASCIl data via a
Centronics compatible connector.

Serial model accepts RS232/V24, selectable Baud
rates. Parallel model may be retro-fitted with serial
board.

Programmed for 7 different typehead layouts, covers
all common golfballs and an ASCH ball, switch
selectable from the front panel.

STOP/GO switch, ONLINE/OFFLINE switch, also
online/offline under software control.

Parallel. ......... ... .. £155-00 + VAT
Serial. ... £205-00 + VAT

Accessories and cables available for use with PET/
SORCERER/TRS-80 (with or without expansion
interface) APPLE/ITT/RML380Z etc., etc.

Wiring and testing service for typewriters and
printers.

Typewriters and printers available wired and tested
and ready to go.

(aculab)

24 Heath Road,
Leighton Buzzard, Beds.
LU7 BAB

Trade enquiries welcome.
Ltd.

For further information
Telephone. 0525-371393.

SUPPORT MEMBERS OF THE
COMPUTER RETAILERS
ASSOCIATION. ..

THEY WILL SUPPORT YOU.

For further details on the associations aims,
membership, code of conduct etc.

Please contact: Ms. Heather Hodgson,
47, Creswell Road, Newbury, Berkshire.
Tel. (0635) 42486

e Circle No. 107

Possibly

The Vector Graphic MZ R—

#*4MHZ Z80A CPU

#*48K ram

#630K Bytes disk storage

*Serial port and two parallel ports
#*Prom/ram Board with monitor
#¥MDOS Operating system

%2780 Assembler

% Basic Interpreter

12

L\

Plus a large range of CP/M compatible software
including Fortran, Cobol, Macro assemblers etc.

DATA SYSTEMS LTD

906 Woodborough Road, Nottingham. Telephone: (0602) 625035

e Circle No. 108

the most
cost effective word

The Vector Graphic System B

Complete Vector MZ system plus: %
¥ Vector Mindless terminal %
Flashwriter 2 video board (24 x 80) %
% Software driver on prom %

MZOS North Star compatible DOS %
#CP/ M configured by Almarc %

e Circle No. 109
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Whether you're a soft-
ware engineer looking
for the best hardware —
an educationalist
requiring versatility and
the ultimate in reliability
—or an OEM demanding
flexibility, the finest
documentation available,
and ‘realistic’ margins —
Zenith Data Systems is
your automatic choice.

789 Series
Microcomputer.

This highly advanced
Microcomputer is the
star of the Zenith range.

Z19 ‘Intelligent’ Video

Specification includes: Terminal.
Floppy disc storage.48K RAM. 7.80 based, it is capable
‘Intelligent” video terminal. of a multitude of high- speed
Two 780 9 functions.
Microprocess- It has an
ors. Choice of %fe$10 easy- to-read,
operating ' A { high
systems a microcomputer price. With resolution CRT. Heavy duty
including CPM. h memory* to 32Kwords keyboard. 128 characters.
Standardised communication. (64K Bytes). Seven additional ~ Addressable cursor, relative and
RS 232. Prices from £1570 I/0 positions. PDP 11/03 direct. Versatile edit functions.
Z11A Series 16-bit compatible. And E.ILA RS 232/c at 110 to
computer. ' Systems from $4335. 9600 baud. Price. $735

Based on the powerful new  *Memory boards availuble from
KDI11-HA CPU(LSI —11/2) it 5562 per 16K.
offers you the speed and WH14 Serial Printer.
versatility of a minicomputer at Microprocessor based elec-
tronics makes it capable of a
wide variety of uses in most
computing applications.
It features 5 x 7 dot matrix.
Impact print. Operator/
=l software selectable line
width — 132,96 and 80
characters per line. And
sprocket paper feed with
y adjustable spacing.
Price. 53510

Zenith Data Systems Division.
a Heath Electronics (U.K ) Limited,
Dept ( ). Bristol Road. Gloucester GL2 6EE.

: Telephone ((452) 29451
HEAEZL"” Sysmms All prices are exclusive of VAT and delivery charges.

Generous OEM discounts available,
THEUETINATE IN NHCROCONPUTERS

If youd like m t any.orall of the
Zenith Data Systems range. just contact us at

s Circle No. 110
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DISKS : LTT : MEMORY : DISKS : LTT : MEMORY : LTT :
GODBOUT Computer Products

High quality, fast (4 MHz), reliable static S-100 memory
boards and other products e.g. — Kit  Ass
2708 EPROM chip £6.25 n/a
2716 EPROM chip p.o.a. n/a
Econorom 2708, 16K EPROM (N@® EPROMS) f45 £65
Econorom 2716, 16K EPROM (N

EPROMS), 8K RAM (N@ RAMS) £55
Econoram lla, 8K £80
Interfacer 2 full RS232 serial 1/0 £99 £125
Econoram 1V, 16K, 1 x 16K £150 £169
Econoram Vlla, 16K, 1 x8K + 2 x 4K £165 £185
Econoram Vlla, 24K, 2 x 8K + 2 x 4K £230 £249
Econoram Xilla, 32K, bank select, 2x 16K £315 £339

EXTRA LOW PRICES ON QUALITY DISKS

VERBATIM
MAGNETIC NEDIA

Brand name diskettes stocked for most micros.

Pack of ten5%in. disks, £19. Ten packs (100 disks), £175.
Pack of ten 8in. disks, £23. Ten packs {100 disks), £210.
When ordering please specify whether you require hard
or soft-sectored diskettes, and if hard-sectored, the
number of sectors.

Anadex DP8000 Printer. Ready to go! Includes
RS232 cable, 1,000 sheets continuous stationery
and Securicor delivery within UK. Only £525.

MEMORY : DISKS : LTT : MEMORY : DISKS : LTT

All prices given include postage and packing. (overseas

add £10). Just add VAT. Send 10p stamp for details.

Quantity discounts available on application. Credit

terms {(nett 30 days) given to large companies and

Government establishments.

Mail Order ‘phone: 01-828 1785 LTT ELECTRONICS
8 Waldegrave Road
London SE19

SKS : LTT : MEMORY : DISKS : LTT : MEMORY : DISKS :

e Circle No. 112
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O LTT: MEMORY : DISKS ; LTT : MEMORY : DISKS : LTT : MEMORY : DISKS : LTT
LTT : MEMORY : DISKS : LTT :

THE BEST THAT MONEY CAN BUY. |

N

i — -\

I VERBATIM — the world’s finest and best i 7 \\ i
known range of magnetic data storage l "W oM );,)//.
products — includes Floppy Discs, \ ==/, /
Mini-Floppies, Cassettes, Mini-Cassettes, \{ g_/lé y

| cartridges and cards. All are 100% tested ‘ X=E= ////////

during manufacture, all are certified error
free. We stock all types, including all
varieties of the popular 5 -inch floppy |

Micro-Computer Centre
for the MIDLANDS

If you are a dealer: | Nascom and Commodore Specialists
Start stocking VERBATIM products —
your customers will appreciate a better
quality product at better prices. Call BFI
Electronics for a comprehensive catalogue,

discs.

A full range of micro computers and perlpherals are
available, whether buying or browsing we can glve
‘ helpful and friendly advice.

dealer price list, and details of display Nascom 2 complete kit ex. stock £295.00 + VAT or
material and retail packaging. fully built and tested £335.00 + VAT.
Nascom 1 super new low prices £125.00 + VAT or
l If you are a user: l fully built and tested £140.00 + VAT.
Your system is only as good as its data This has to be the best starting point for anyone
storage — so don’t be content with inferior interested in Micro Computing.
products. Insist on VERBATIM by name, as We are now sole distributors for the Micro Type case
| indeed do some of the biggest names in the for your Nascom 1 & 2, also stockists of the William

computer business! Stuart colour graphics and full range of add ons.

G NM

BFt Electronics Limited
4V 516 Walton Road,

West Molesey, Business & Leisure Micro Computers
Surrey KT8 0QF 16 The Square, Kenilworth, Warwickshire CV8 1EB.
Tel: 01-941 4066 Tel: (0926) 512127

Telex: 261395
e Circle No. 111
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The desktop computer
that thinks it's a mainframe

Compare these features with micros, minis or
even mainframe computers. Then have a guess at
the price of putting an Athena on your desk. We
can guarantee that, even if you are already very
aware of all the latest advances in multi-micro
desk top computers, the answer will surprise you.

The Athena can be tailored for personal,
educational, business and industrial users. It can
stand alone or be connected to larger systems in a
distributed processing environment. It is flexible
and easily up-graded to meet changes in
application requirements.

The basic system starts at £3,380. A typical
configuration with 64K, integral dual floppy discs,
150 cps printer and software costs £7,954.

BUTEL-COMCO

Technology for business

PRACTICAL COMPUTING March 1980

@ Multi-processing with
intelligent buffered peripheral
controllers

@ 64Kh RAM PROM Viemory
@ Integral 150 cps matrix printer

@ Additional external printers
and terminals

@ Storage modules
from 12 to 300 Megahytes

@ Up to 1200 Mb of disc storage

@ Integral mini-floppy discs
and cassettes

Butel-Comco Limited
50 Oxford Street,

@ Remote communications —
asynchronous or synchronous

@ Powerful multi-tasking
operating system (AMOS)

@ COBOL, Fortran, BASIC, Pascal
and APL compilers

@ Proven accounting package in
COBOL —Sales, purchase and
general ledgers, order entry,
invoicing and payroll

@ Text editing package

Southampton, Hants. SO1 1DL
Telephone: Southampton (0703) 39890. Telex: 47523

e Circle No. 114
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now supply and support:—

HARDWARE:
e Apple |l Systems and Peripherals

SOFTWARE:

Incomplete Records Accounting
Sales Ledger

Purchase Ledger

Nominal Ledger

GATE MICADSYSTEMS LIMITED
SCOTLAND’S COMPLETE MICROCOMPUTER %
SERVICE

o o o o

Commodore Business Systems
A wide range of VDU's, printers etc.

Stock Control
Payroll

Word Processing
Database

Software can be tailored to your requirements or written to your specifications

Our service is complete, ranging from advice on system selection through installation and
implementation, to operator training and compreherisive hardware and software maintenance.

You don‘t have to take our word for it. Call us and arrange a demonstration.

GATE MICROSYSTEMS LIMITED

THE NETHERGATE CENTRE, 66 NETHERGATE, DUNDEE
TEL: (0382) 28194

NOW from MUTEK . aust
THE CHALLENGER 1P

Fully packaged with power \

A wide variety of superboard ClI & Cll software is now avail-
able from us, send now for our catalogue.

Standard Features

@ Uses the ultra powerful 6502 microprocessor

@ 8K Microsoft BASIC-in-ROM.

Full feature BASIC runs faster than currently available
personal computers and all 8080-based business com-
puters.

@ 4K static RAM on board expandable to 8K

@ Full 53-key keyboard with upper/lower case and user
programmability

@ Kansas City standard audio cassette interface for high
reliability.

@ Full machine code monitor and 1/0 utilities in ROM.

@ Direct access video display has 1K of dedicated memory
(besides 4K user memory), features upper case, lower
case, graphics and gaming characters for an effective
screen resolution of up to 256 by 256 points. Normal TV's
with overscan display about 24 rows of 24 characters;
without overscan up to 30 x 30 characters.

Extras

@ Available expander board features 24K static RAM (addi-
tional), dual mini-floppy interface, port adapter for printer
and modem and an OSI 48 line expansion interface.

@ Assembler/editor and extended machine code monitor
available.

s Circle No. 115
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. THE OSI SPECIALIST

supply. Just plug into a
normat T.V. and mains to
be up and running.

£220

+ VAT
L

We are still, of course, offering the popular C2-4P at
the most competitive price of £349 + VAT.

*FOR THE LARGER USER . .

for the 6800, Z-80, 8080 or 6502.

. The OSI C3-OEM 32K RAM, dual floppy discs, add on 23MB or 74MB
hard discs, multi-user multi-programming. Software includes a host of Business applications packages;’
General Ledger, Stock Control etc. Also CP/M FORTRAN and COBOL, /n fact almost anything written

flease contact us to see how your tasks can be handled .

. for less than you expect.

WE OFFER AN UNPARALLELED SERVICE AND REPAIR FACILITY, from repair in our own work-
shops, to a countrywide yearly maintenance service by one of the largest groups in the U.K.

Please send SAE for your personal inquiries.

MUTEK aquaRrRyY HILL, BOX, WILTS. (0225) 743289

16
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OUR

SYSTEMS

- CAN GROW

When you buy one of our
low price microcomputer
development systems you

YOU

The prices include an
operating system and
language,in this case

not only get a fully
burnt-in and tested systemn designed and
manufactured to industrial standards. You also get
access to an ever-increasing range of software
tools.And if you require a VDU or printer now or
later,there is a selection of these and other
peripherals from which to choose.So your system
can grow and grow.

Our systems start to grow on you at £1450.This
buys you a 32KB system with dual 54 inch double
density floppy drives.At £1675 you can have a
48K B system or for £2495 one with the extra
memory storage provided by dual 8 inch double
density floppy drives.All the systems are based on
the powerful Z80 microprocessor and S100 bus
structure and can provide memory management.
Cartridge disc drives are available providing up to

CP/M and C-BASIC,to
give a typical system cost. But with slight cost
adjustment the software options are:

Operating Systems

o CP/M @ PASCAL e CAP MICROCOBOL BOS
o Multi-User, Multi-Tasking Operating Systems

Languages
o C-BASIC COMPILER @ M-BASIC @ FORTRAN-80
o COBOL-80 e PASCAL o CIS-COBOL

There is also a word and text processing system
available that is ideal for report writing.

You simply take your pick from the software
options.Or visit our London showroom and see the
systems demonstrated.

40MB of storage. SYSTEMS 32KB +Dual £
WITH CP/M AND 54 inch Floppies:
C-BASIC:

48KB + Dual £
54 inch Floppies:
48KB + Dual £
8 inch Floppies:
Prices exclude VAT.

PRACTICAL COMPUTING March 1950

Nationwide maintenance facilities available.

UINOX

COMPUTER SYSTEMS LTD.

Kleeman House, 16 Anning Street,
New Inn Yard, London EC2A 3HB
Tel:01-739 2387/9 & 01-729 4460

e Circle No. 117
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You can Count onUs foryour
COMPUTER PERIPHERALS-callthe

ABACUS WAREHOUSE

Printers Texas Instruments 810 (RO) £1250 EX-STOCK
150 CPS Bi-directional
Texas Instruments 820 (KSR) £1465 EX-STOCK
150 CPS Bi-directional
NEC Spinwriter 5510 (RO) 55 CPS £1869 EX-STOCK
Bi-directional Daisywheel ‘
A , NEC Spinwriter 5520 (KSR) 55 CPS £2026 EX-STOCK
Bi-directional Daisywheel
. Terminals Hazeltine 1410 £587 EX-STOCK
Hazeltine 1510 £ 827 EX-STOCK
A (Top of the line,numeric keypad etc.)
S-100 Systems MCS 122 22 Slot M'frame complete £403 EX-STOCK
with power supply + fan ;
PT 208 Integral Screen, 60K RAM, £3535 EX-STOCK
2 x 5" floppies
PT 212 Integral Screen, 60K RAM, £4497 EX-STOCK
2 x 8" floppies
TF 12 12 Slot M'frame complete £ 359 EX-STOCK

with power supply + fan
(case will accommodate 3 x 5" floppies)

~ See allthese andmore at

Abacus ComputePS lelted Telex: 8813085 {Abacus)

¢ Circle No. 118

PROGRAM TAPES IN PET BASIC TO RUN ON 8K 'VIACHINES

A Good Run

with M.A.G.

What PRACTICAL COMPUTING
had to say {June 1979):

Torpedo Run
“If you are an employer who be-
lieves in good worker relations and
do not mind a 50% drop in produc-
tivity, leave this program on your
PET...Congratulations to Games
Workshop on producing a program
of very good quality. "
YAM

‘“Both games are of high quality
with good use of the graphics and
layout...should keep you happy for
hours.""

All games use full Graphic Display

TORPEDO RUN OVERLOAD

Manoeuver your fighter down the trench avoi-
ding attacks from Triad ships until the oppor-
tunity arises to release your Photon Torpedo
and destroy the Death Star . . . ... .. £7.99

YAM
A classic dice game in two versions: Yarm 1 for

Bames Porkshop

1 DALLING RD, HAMMERSMITH, LONDON W6

Tei- 01.741 3445
Operc

Frideys, 10.30'6.00: . 10 00-8.

Ravenscourt Perk tube
30

A strategic -game of reactions and chain re-
actions in which players build up nuclear
piles. Programmed with sound. . . . . . . £7.99

FINAL FRONTIER
This  Star Trek game combines features of
the other Star Trek games. Explore the galaxy

MAIL ORDER - Please make cheques pay-
able to ‘Games Workshop', UK orders sent
post free, Overseas please include 25p per
taGe (surface) or 50p per tape (air).

RTHER DETAILS - Send a stamped,
addressed envelope for our catalogue sheet.

up to 6 players and Yam 4, a more skilful ver-
sion, forup to 4 players . . . .. .. ... £5.99

to exterminate Klingon Warships using your

ship’s computer. . . .. ... ..... . £7.99
MAN-EATER

Computerised JAWS! You command a group

of divers attempting to surround and capture

a killer shark which, unseen, can arise from the

water to chiomp hapless swimmers . . . . £3.99

WHEN ORDERING PLEASE SPECIFY OLD OR NEW ROM:s

PONTOON & CALCULATION
Two card games with full graphic displays.
Pontoon has betting facility, twist and burn;
Calculation is a patience game. . . . . .. £5.99 .

TRADE ENQUIRIES WELCOME
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The Paper Tiger is here.

The Paper Tiger sets a new standard
for low-cost impact printers. More
capability. More versatility. For just
£585.

You get a full upper and lower case
96-character set. Eight software-
selectable character sizes. Plain paper,
multiple copies. Forms length control.
Paraliel and serial interfaces. Multiple
line buffer. Tractor feed. Automatic re-
inking. 80 and 132 columns.

it’s all standard with the Paper
Tiger.

Unbeatable capability.

The Paper Tiger prints just about
any paper form you need. From
address labels to multicopy invoices
and legal-size reports.

Adjust the tractor width from 1% to
9% inches. Choose from 8 switch-
selectable forms lengths. Print 6 or 8
lines per inch.

Unmatched versatility.

Want graphics? Add the Paper
Tiger's software-selectable full dot
plotting graphics. Print illustrations,
block letters, charts, graphs, and
more.

Need a bigger buffer? The Paper
Tiger features an optional 2K-byte
memory that holds a full 24 by 80
CRT screen.

PRACTICAL COMPUTING March 1980

Printer Integral
Data

Feature 440

Texas
Tally i InstrumentgCentronics
1200 3 779-2

96-character ASCI| set,

upper and lower case YES

T T=
OPT 'ONl f NO

Software-selectable

character sizes e

T
N | : NO

Throughput, lines per minute
@ 10 char,/line 275
@ 132 char,/line 42

ata not

100 !
40 | available 21

Paraliel and RS-232 serial

interfaces standard Vo

CRT screen buffer

OPTION| N

NO NC NO
— S

Footprint (W x D = sq. ft.) 1.37

_*_')PTl')—N ] NO
345 | 3.8 3.58 244

Weight (Ibs.) i 20
Forms length control YES

0o | 50 | s [ 45
OPTION | VES [OPTION| NO

Full dot plotting graphics
Unit Price + VAT, P& P

r-Ol TION

L£585 | £1,500¢ N/A

NO NO
£1450 £995 °

NO | NO 0

Comparison data from manufacturers’ current literature for 60 Hz operation,

And there’s more.

The Paper Tiger is small, light-
weight, and compact. That’s because
it’s designed especially to work in
small computer systems.

And it’s built rugged and simple. For
high reliability and easy maintenance.
Just like the thousands of IDS printers
already in the field.

See for yourself.

Check the comparison chart. Find
out why this Paper Tiger sets a new
standard for low-cost impact printers.

For more information, write or call:

Teleprinter Equipment Ltd.,

70/82 Akeman Street, Tring, Herts.
Telephone: (044282) 4011 (20 lines)
Telex: 82362 BATECO G.

TELEPRINTER EQUIPMENT LTD

® Circle No. 119
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MAIN Leading Sorcerer Stockists
EMG 01-688 0088

WORD PROCESSING SYSTEM
ESTATE AGENT SYSTEM
COMPLETE BUSINESS SYSTEM

Sorcerer Systems Desk.
Mains stabilisation.
Cooling Fan.

Memory Upgrades.

Full servicing undertaken.

EMG 122 ON REQUEET TO:

£1999 We specialise in supplying
£2499 complete working installations
£3999 with training at low cost.

Full list of software. Send for brochure.
Word Processing Correspondence Course.
Link your Sorcerer to a Mini or Mainframe.

6 copies of source The Sorcerer Mag £5

EMG MICROCOMPUTERS LTD
30 Heathfield Road, Croydon, Surrey

SPECIAL OFFER TRS 80 CORNER
Complete 32K System with

VDU, cassette player, ex-

pansion interface, two 80K

disk drives, lower case mod:
***£1600*** Write to EMG.

TRS 80 software on request.

DISKETTES

Scotch diskettes are used throughout

industry to set the industry standard

in disk drives. Renown for consistency.

*** 1- 4£3.20 25-49£2.50 ***

*** B 9£3.00 50+ £2.40 *** ORDERS TO
*%¥ 10-24 £2.80 EMG 122

MICROTEK

COMPUTER
SERVICES

FOR:
EQUINOX 300
NORTH STAR HORIZON
IMS 5000

PLUS:

DIABLO, ELBIT & TEXAS PERIPHERALS.
SOFTWARE PACKAGES FOR:

STOCK CONTROL

ACCOUNTING AND VAT

CLIENT INFORMATION & MAILING

BUDGET CONTROL

CAR STOCK BOOK

IMPORT CONTROL

PAYROLL

‘LOCATE-A-CAR’ SYSTEM, ETC.

50, Chislehurst Road, Orpington,
Kent.
Tel: Orpington 26803

e Circle No. 120

FYLDE MICROCOMPUTER
SERVICES

NORTHSTAR EXPERTS
IN THE NORTH- WEST

HARDWARE
STATIC RAM & 2 DOUBLE WITH 32K £2068
DENSITY DISK DRIVES OR 48K £2400
Both include North Star DOS & BASIC software
ELBIT VDU
ANADEX DP8000 PRINTER £575
SOFTWARE
CP/M DOS (Extra paper tape utiliies,add £5)

Cursor controlled TEXT EDITOR
CP/M  BASIC (Microsoft Version S  Interpreter)

FORTRAN COMPILER

TRUE BASIC COMPILER
North Star PASCAL which requires 48K

BASEX COMPILER with disk handler
Interactive WORD PROCESSOR
TINY PASCAL COMPILER including
source written in PASCAL
8080 Assembler

Sample programs are available on disk for
all the above languages Add

GRAMA WINTER Business Software on NorthStar
AND CORAL 66 under CP/M ENQUIRE for details

Educational Discounts Available 48 Lomond Ave
Prices are Exclusive of Blackpool FYS9NB
VAT & CARRIAGE 0253 692954

20
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Then come to the number one
micro-computer centre

If you're wondering if a micro-computer
can help you, we are here to advise you.
At Lion House-London’s leading centre
for micro-computers-you'll find:

* Experts who'll explain the equipment
in a way you can easily understand,
showing how and where it applies to your
work.

s Demonstration areas where youcanget
immediate experience of using micro-
computers yourself.

s Probably the biggest range of soft-
ware inthe UK.

* Programmes can be tailored for your
particular commercial needs by our In-
House Analysts and Programmers.

x Total service -including the availability
of full maintenance after you've bought an
installation.

x Leasing and H.P. facilities immediately
available.

s A computer book section with publica-
tions that give you new insight into the
world of micro-computers.

T

Telex:283%4 LionG.

PRACTICAL COMPUTING March 1950

Open 9to 6, Monday to Saturday (Thursday to 7).

How will micro-computers help you?In
thousands of ways-only a few can be
mentioned here... )

MICRO-COMPUTERS
FORBUSINESS

g
For business and professional, the
versatility of compact micro-computers
means that all the benefits of big com-
puters aremade availabletoallatlow cost.
The businessman can now computerise
his accountancy, his stock control, his
records and much more -cutting his over-
heads and improving his efficiency.

For the home, micro-computers have in-
numerable uses and considerable value
too-sometimes in unexpected ways.

LION MICRO-COMPUTERS |

SMALL COMPUTERS-TO MAKE YOUR BUSINESS BIGGER
Lion Computer Shops Ltd, Lion House, 227 Tottenham Court Road,
London W1 (First Floor). Telephone: 01-637 1601.

ST=4

MICRO-COMPUTERS
FOR THE HOME

investments . . . con-
storing

Budgeting . . .
trolling heating or security . ..
information on things like recipes . ..

designing complex and

games...education...

Come and see. We invite you to visit us
and investigate the possibilities and the
potential. If you're too far away, phone or
write and we'll send youmore information.
You need a micro-computer. We can
supply it.

fascinating

e Circle No. 124
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Up-to-date WHOLESALE

Micro and Mini Books
. J. Victor Nahigan and William S. Hodges ELECTRONIC COMPONENTS

Computer Games for Businesses, Schools

and Homes
Popular and originql computer games using BASIC are fully
explained in this illustrated book. 2102L — 400ns SRAM 55
£8.40 Pb 87626-166-7 157 pages 2114 — 300ns SRAM 3.51
James R Huffman 4116 — 200ns DRAM  4.50
P iCc 4] ’
Complezee;:asr:::buildoi':apr:crc:fmpu:er 2708 — 450ns EPROM 4.39
are given as well as programming instructions. AY—5 — 1013 UART 2.65
£10.35 Hb 8359-5516-8 262 pages £7.75 Pb 8359-5515-X
Stephen L. Snover and Mark A. Spikell TV MODU LATOR Chan 36 1.67
How to Program Your Programmable 2102L x 8 SRAM 3.85
Caicdicar 2114 x 8 SRAM  24.45

£11.00 Hb 13-429365-7 272 pages £5.15 Pb 13-429357-6 4116 x 8 DRAM 31.35

Jefferson C. Boyce
Microprocessor and Microcomputer Basics
4 P N o P . . Please add 15% VAT to all orders and postage
oth hardware and software are explained in sufficient detail
to enable the novice to recognise the capabilities and uses of micros, of 50 pence. POStage FREE on orders over £10
£11.00 Hb 13-581249-6 324 pages

Bruce Artwick

Microcomputer Interfacing

i Rl 0 L | STRUTT 3c BARLEY MARKET ST.
£12.30 Hb 13-580902-9 320 pages ELECTRICAL AND TAVISTOCK
To be published in March 1980 MECHANICAL ENGINEERING LTD. DEVON PL18 05F
Robert Bruce ELECTRICAL COMPONENT Tel. TAVISTOCK (0822) 5439
Software Debugging for Microcomputers DISTRIBUTORS Telex: 45263

The author shows how to write programs in BAS|C
and use the machine for increasingly complex applications.

£12.30 Hb 8359-7021-3 416 pages £7.10 Pb 8359-7020-5 e Circle No. 126

Great new Grofton double!

Self contained

Carol Anne Ogdin
Microcomputer Management and
Programming
A complete introduction to microcomputers is provided in this

practical guide which examines microcomputer technology and shows
how to exploit it in both management and systems design.

£11.00 Hb 13-580936-3 384 pages

John D. Lenk
Handbook of Microprocessors,
Microcomputers and Minicomputers

This practical introduction provides a sound knowledge of

digital logic and electronics, and describes major systems

such as the RCA, Motorola, Intel, Texas Instruments and
Textronix systems.

£11.65 Hb 13-380378-3 404 pages

self contained 10"

George D. Craft and Wing N. Toy
Mini/Microcomputer Hardware Design

A straight-forward, up-to-date approach to the design of
computing systems using recent LS| devices as standard building
blocks is given in this practical book. The authors examine
the uses of minis and micros and discuss a wide range
of small computers.

£13.60 Hb 13-583807-X 514 pages

o

e Compact size, 5" x 7" ® Totally enclosed

o Complete with power and  ® All transisterised
video plugs, plus leads @ Suitable for analogue

@ Scan coil assembly signals or alphanumerics
as standard supplied ® Operable on 220v Mains

® Transformers, tubes, and or 12v DC power
surrounds available ® Comparable to

® 15v Mains or 12v DC power  wire frame rponitors
® |deal for 0.E.M. use ® The super Ohio board 2.
£188 plus VAT

> £35.50 °'£85.00

EX VAT AND P&P

Crofton Electronics

Crofton Electronics Limited, 35 Grosvenor Road,
Twickenham, Middlesex. Tel.: 01 891 1923

e Circle No. 125 e Circle No. 127
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James W. Coffron
Understanding and Troubleshooting the
Microprocessor

£12.30 Hb 13-936625-3 400 pages

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

Prentice-Hall International also publishes several
programming language books for microprogramming in
PASCAL and BASIC. For details of these books and our
new microprocessing leaflet please write to
Jean Walmsley at Prentice-Hall International,

66 Wood Lane End, Hemel Hempstead, Herts.

HP2 4RG. England.

Prentice-Hall (*; International




TAKE CONTRQL

Advanced interfacing for micro-mainframe connection,
control instrumentation and communications for the

microcomputer user.
We have interfacing
experience with

Peripherals

Mainframes Punches, Readers, Discs,
IBM, ICL, Univac, Honeywell, Tapes, Plotters, Bar Codes,
DEC, Harris, Etc. Etc. S"
Instrumentation For further information please Iﬁ?
Strain Gauges, Gas contact Graham Knott or Jeff —4
Chromatographs, Chart Orr on 051-933 5511 ,
Recorders, Auto Analysers, @4
Digital Oscilloscopes, Stack Computer Services
Thermocouples, 290/298 Derby Road, Bootle, K
Accelerometers, Etc. Liverpool 20.

e Circle No. 128
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SLOUGH MICROSHOP

We stock:

Commodore PET
Exidy Sorcerer
North Star Horizon

e

. ‘IA—."’

Fuli demonstration equipment available
now.

Extra services include:

_ A complete hardware maintenance
WE HAVE ALL THE PIECES! service

COME TO CAMBRIDGE AND SEE THE SOLUTION A software service; tailor-made
or packaged software available

We can demonstrate practical business systems,

Call in at our showroom

with proven software, for many applications.

leasing, installation and training available. 120 H|gh Street’
Slough, Berkshire
PROTECHNIC COMPUTERS LTD. Tel: s|0ugh 22855/72470

264 Newmarket Road, Cambridge.

0223 -314855

e Circle No. 129 e Circle No. 130

’re invited to come and see the

ok BUSINESS SYSTEMS

at your official

commopore && and PEtSUﬂ
dealers in . .. Stockfon-on-Teeg

Combine the NEW large keyboard PET with the
ACT PETSOFT Professional Disk Systems and
Software, and the result is a powerful business
tool. If your application includes Sales Ledger,
invoicing, Purchase Ledger, Payroll or Stock
Control, then come and see us without delay.

Intex (Datalog) Limited
Eaglescliffe Industrial Estate, Eaglescliffe
Stockton-on-Tees, Cleveland TS16 OPN England
Telephone Eaglescliffe 781193 (STD Code 0642)

Cables Intexrad, Stockton-on-Tees, Telex 58252 J

e Circle No. 131
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8-11 Cambridge House
Cambridge Road,
Barking, Essex

IG11 8NT

TEL: 01591 6511

EUROPE'S LARGEST SELECTION OF MICROCOMPUTER BOOKS, MAGAZINES AND SOFTWARE rOR THE HOBBYIST, EDUCATIONALIST
PROFESSIONAL AND RETAILER.

SUMMER HOLIDAY BONUS: for the purchase of 3 books or more,
and paying by cheque, P.O. or cash, give yourself a 10% DISCOUNT!

Introduction 1o Microcomputers: by Osborne
Vol 0: Beginners Book

Vol 1: Basic Concepts

Vol 2: Some Real Microprocessors (without binder}
Vot 2: Some Real Microprocessors (with binder)
Vol 3: Some Real Support Devices (without binder)
Vol 3: Some Real Support Devices {with binder)
Updating subscription (6 issues) for Vol 2
Updating subscription {6 issues{ for Vol 3
Updating subscriptions for Vol 2 & 3

1 Updating issue Ispecify for Vol 2 or 3)

1 Binder (Specify for Vol 2or 3}

6800 Programming for Logic Design
8080 Programming for Logic Design
Z80 Programming for Logic Design

More BASIC Computer Games {coming soon)
BASIC Computer Games {also see software section)
What To Do After You Hit Return

8080 Galaxy Game

SUPER-WUMPUS A game in 6800 Assembler code & BAS!C
Computer Music

Computer Rage (A Board Gamel

Artist and Computer

Games with a Pocket Calculator

Games, Tricks & Puzzles for a Hand Calculator
Introduction to TRS-80 graphics

Take My Computer Please. . {light hearted fiction)

Z80 Instruction Handbook

. 8080 Programmers Pocket Guide
8080 Hex Code Card
8080 Octal Cade Card

Bestof BYTE

Scelbi BYTE Primer

Best of Creative Computing Vol 1

Best of Creative Computing Vol 2

Best of MICRO tissues 1-6 of Micro Magazine)

280 Assembly Language Programming {coming soon)
6502 Assembly Language Programming {coming soon)
Microcomputer Programming 6502

6502 Applications Book {coming soon)

8080A 18085 Assembly Language Programming

6800 Assembly Language Programming

8080 Software Gourmet Guide and Cookbnok

6800 Software Gourmet Guide and Cookbook
80808085 Software Design

6800 Tracer  An aid to 6800 Programme Debugging
Program Design

Programming Techniques: Simulation

PIMS — A Database Management System
Scelbal High Level Language + Supplements
Basex A Simple Language + Compiler fur the 8080

MAGAZINES

Magazine Subscriptions: UK

Subscriptions start withln 3 weeks
MICRO 6502 .icurnil (12 1ssues)
Personal Computing {12 issues)
Interface Age (12 1ssues)

Dr Dobbs Journal {101ssues})
Computer Music Journal (4 issuas)
People’s Computers |6 issues|
BYTE (12 issues)

Creative Con:puting (12 issues)
Kilobaud {12 issues)

HOW TO ORDER

Please note our book magazine prices include postage and
packing, but not insurance, if wanted add 12p for every £10

of books ordered. Make cheques, PQ’s etc. payable to:

L.P. Enterprises.

CREDIT CARDS accepted

BARCLAYCARD VISA/ACCESS/DINERS CLUB/

AMERICAN EXPRESS

Phone: 01-5653 1001 for Credit Card orders {24 hr answering service)
All publications are published in U.S.A. and shipped into

Britain air-freight by L.P. Enterprises. In unusual cases,
processing may exceed 30 days.

Prices subject to change without notice

TRADE ENQUIRIES WELCOME

PRACTICAL COMPUTING March 1980

£2
£16.50

Microprocessors from Chips to Systems
Microprocessor tnterfacing Techniques
2ZB0 Microcomputer Handbook

TV Typewriter Cookbook

Cheap Video Cookbook

CMOS Cookbook

IC OF AMP Cookboouk

RYL Cookbook

TTL Cookhook

IC Timer Cookbook

Ciarcias Circult Cellar

First Book of KIM

Introduction to Personal and Business Computing

Getting Involved with your Own Computer

Buyer’s Guide to Microsoftware

How to Profit from Your Personal Computer

Microcomputer Potpourri

Hobby Cuinputers are Here

New Hobby Computers

Understanding Microcomputers and Small Computer Systems

Instant EASIC

Basic BASIC

Advanced BASIC

My Computer Likes Me . .. When | Speak in BASIC
Calculating with BASIC

Users Guide to North Star BASIC

Introduction to PASCAL

Accounts Payable and Accounts Receivable
Payroll with Cost Accounting
General Ledger

Basic Software Library:

Vol 1: Business and Games Programs

Vol 2: Maths. Engineering and Statisticat Programs
Vot 3: Advanced Business Programs

Vol 4: General Purpose Programs

Vol 5: Experimenters Programs

Vol 6: Miniature Business System

Vol 7: Chess/Medbil/ Wdproc Programs

Some Common BASIC Programs
Computer Programs that Work (in BASIC)
32 BASIC Programs for the PET

8080 Standard Monitor

8080 Standard Editor

8080 Standard Assembler

Special Package: 8080 Assembler, Editor, Monitor

Bar Code Loader for 6800, 8080. Z80 and 6502

Tiny Assembler for 6800 Systems

RA 6800 ML -~ An M600 Relocatable Macro Assembler
LINK 68 - An M6800 Linking Loader

MONDEB - An advanced M680C Monitor Debugger

QOverseas Magazine Back lssues:

Micro 6502 Journal
Personal Computing
Interface Age

ROM

D+ Dobbs Journal

Computer Music Journal
People’s Computers

BYTE

Creative Computing

Calculators and Computers
Kilobaud (reprints only)

73

Magazine Storage Box (Holds 12}

THIS LIST CANCEL S ALL PREVIOUS PRICE LI, CTIVEJULY 1979

DUE TO FLUCTUATIONS OF THE DOLLAR PR/CES SUBJECT TO CHANGE WITHOUT NOTICE.

Send to address on page

tndicate Payment Method; and underline items required. Total Enclosed £

My cheque. P.0., |.M.O. is enclosed in Sterling on U.K. Bank
Charge to Barclaycard/Visa/ Access/Diners/ American Express

Credit Card No. . Expiry Date.
Name
Address .

.POSTCODE
Signature

All Orders must be Prepaid:

e Circle No. 132
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IN A CLASS OF IT’S OWN
SUPERPAY FROM COMPUTASTORE

Professional standards and software support of
the highest order are guaranteed features on all
Computastore programs.

Other packages for the PET Series
Microcomputers include:

PETE
ASSEMBLER ;.
DISASSEMBLER
L.— CEYBOARD feom remote

26

Unrivalled for speed and accuracy our new
Superpay Payroll Program guarantees the
PET user all the advantages of precise

full payroll computing.

1. Unique Screen Layouts

2 Easily understood duplicate payslips

3. Payroll master file reporting and
departmental analysis

4. Credit Transfer payments and coin analysis
5. Automatic Year-End analysis
6. Security and confidentiality

7. Reliable updating service for rate changes

The main features of Superpay are also incorporated
into the Standard Disk and Cassette Options.

Computastore

Software that means business

Ask your local PET dealer or Computastore for a demonstration

COMPUTASTORE Ltd., 16 John Dalton Street,
Manchester M2 6HG. Tel: 061-832 4761
» Circle No. 133
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compare the
Compucolor I

Apple ll

Basic 16K Computer £819
Disc £398

Colour Display (TV) £239
{with attendant limited
definition)

RS 233 for printers etc £110
Modern Interface £N/A
with Program controllable
Band rates

TOTAL £1566

Compucolour |
£1078
NIL cost

Intergral
NIL cost

Included

Included

£1078 TOTAL

Also included is 18K of ROM
containing 12K Microsoft Type
BASIC with 6K Graphics Extensions
and DOS, also 4K additional
Dedicated Screen RAM

Get sharp, crisp, colour graphics
all in one neat economical package.

Call us now on
01-580-8841

62 New Cavendish St London W1M 7LD

18



224, EDGWARE ROAD

MH I HCHRHKO LONDON W2 1DN
TEL (01) 402 8842
CHOENHTHFRHOHL
y

'CIPD'G SALES SERVICE

Official Dealers — Apple Il — Microstar — Compucorp

a PRICE LISTS Y
HIGH SPEED SERIAL CARD [0y $\ DIGITAL \
EILGC::C:;(P%RD ié‘é% é, / CO LOU R CARD
VOICE RECOGNITION CARD 122.00 A
T oo o Apple Il or ITT 2020
PALCARD | POARD 720 Mixed Colour Text!!!
B/W MonuLARTon 20.00 C let f trol Sl
APPLE N MOBULATOR OUTPUT 77000 omplete sottware control allows
DISK DRIVE /11 CONTROLLER 350,00 15 fully-saturated colours in
O R CSKETTE R Graphics and Text modes.
GAMES PAODLES e Simple plug-in system. Existing
APPLE N NTEGER BASIC MANUAL e Software Compatible Designed
it and Manufactured by us
gﬁggﬁ,ggg;vssgggg;«;;»‘t - 8.0 Com_plete Systgm. £148.00
8 FLOPRY DISK SYSTENL (1.3 1) 235000 Nu' | Monitor Mod Kit £27.00 Y,
DISK BASED ASSEMBLER 30.00
VINYL CARRYING CASE 25.00
MICROC'_‘ESS 2.0 C:EYSS DISC ;g%
:\sp'(pfgs%g? FIAVWARE CARD 110.00 f N
INTEGER FIRMWARE CARD 110.00
COMMUNICATIONS CARD 1320 12-BIT RESOLUTION
APPLE Il REFERENCE MANUAL 5.75
BASF FLOPFSY;?’IS;(RETTE 3 3.50 N
CENTRONICS PRINTER CARD .00 A/D Conversion
HITACHI 9 B/W MONITOR 132.00
TRENDCOM 100 PRINTER 23.00
TRENOCOM PAPER 180 FT) 4.25
. — Our new A/D cards offer high
, 12-bit resolution with a fast
4 ) conversion time, 4 inputs on board
APPLE PASCAL TM Sxpandable o 8
Max. Sensitivity 10uV F.S.D.
) Demonstration Software
This Hardware/Software package Supplied.
pl’OVId(?S a very poyverful tool f_or
the serious user. High speed hires Turn your apple to a fast analogue
“Turtle’’ graphics, fast editor, data aquisition system X, Y plotter
Compiler, Relocatable Assembler, etc.
Excellent System Utilities, Superb .
documentation £289. 1%3:: g;zignmq g:zg
\_ | J I Y,
LEASING FACILITIES AND FINANCE COMING SHORTLY
AVAILABLE
RING FOR QUOTE COLOUR FOR PET TRS80
SPECIAL INTERFACES PART EXCHANGE
We can design and produce special interface We offer generous P.X
systems at reasonable cost allowances, ring for quote

All prices exclude VAT

e Circle No. 136
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COMPUTER PRODUCTS

NOW A NASCOM DISTRIBUTOR IN YORKSHIRE
Full range of Nascom Products available.
We are Nascom service and repair specialists order with confidence.
Free for a limited period with Nascom 2. 16K memory board, mini mother board
and 2 edge connectors. This is 8K more memory than specified and leaves 28K of
free space.
Unbelievable Nascom 1 now only £125.00 or £140.00 ready built and tested.

;a": contral 2|8 A
[ [sroen | ] q | 5 6 B

1 1 2 (3 |C

[74-- shift —jzlJ o F E | D
BACK NEW

L _l___, SPACE LINE

Upgrade your Nascom 1to Nascom 2.
By using our specially designed control key pad this enables you to run Nas-sys
on Nascom 1. Gain on screen edit and cursor movement. The power of Nas-sys.
Kit only £21.50. Nas-sys £25.00.
A hexadecimal keypad for Nascom 1 & 2. Specially designed for your Nascom
by us. This is an essential for entry of machine code listings. New line, space
and back space are duplicated for convenience. £29.50 complete kit.
Control and hexadecimal key pads combined for Nascom 1 £36.50 complete
kit. The above key pads require no modification at all to your Nascom.
Port Probe. A simple but essential device for Nascom 1 or 2. Allows monitoring
of the port output on L.E.D. indicators, input words can be set up with L.E.D.
indication interrupts can be tested manually or by using the variable clock pro-
.vided, this also allows real timing for games £10.60 complete kit.
?ual monitor board. This kit allows switching between 2 monitors on Nascom 1

5.40.

Chess for Nascom. A powerful chess programme which requires our graphics
optlons. This must be the best chess graphics available. £15.00 on cassette, ask
for details.

Please check with us for your

Nascom 1 £125.00 kit or built £145.00 Nascom requirements.
00

Nascom 2 5. Add 15% VAT to all our prices.
Power Supply Unit £29.50 Barclaycard and Access phone your
Nascom 1 Buffer Board £32.50 order. Personal demonstrations by
8K Ram Board £85.00 appointment. Please send S.A.E.
16K Ram Board £140.00 for any details.

32K Ram Board £200.00 BITS & P.C.s

Nascom 1 Graphics p.o.a. 18 Rye Garth

Nascom 2 Graphics Rom £15.00 Wetherby, West Yorkshire
Bits & P.C.s Data Cassettes LS 22 4UL

Price for 10 C12 £4.75 Tel:(0937)63744 9a.m.to7 p.m.

5

PRINTERS FOR PET

Plug connectable. 2001 and 3001

Full Character Set and Graphics and
Cursor Signs

Variable Character Size

Reverse Print

Paper roll or Reversible Tractor Feed
f sign

100-120 CPS Bi-directional
5x7,6x%x7,9x%x7, Dot Matrix

52-80 Print Positions

Alternative Interfaces — RS232 and
Centronix

PRICES FROM £450

250 Brompton Road
London SW3

PARAMETERISED
COMPUTER
SYSTEMS LTD

® Circle No. 137

e Circle No. 138

INTEGRATED SMALL BUSINESS SOFTWARE

- 1SBS -
FAST AND EASY TO USE ISBS MEANS INCREASED EFFICIENCY
AND PROFITABILITY -

STOCK
CONTROL

ORDER ENTRY
4, & INVOICING

NAME &
ADDRESS

COMPANY
PURCHASES
SYSTEM

COMPANY
SALES

SYSTEM
—

GENERAL
ACCOUNTING

PAYROLL

ERAREEBM

PUT IT TO WORK FOR YOUR BUSINESS

ISBS
£

STOCK CONTROL 350
ORDER ENTRY & INVOICING 350
NAME & ADDRESS SYSTEM 250
COMPANY PURCHASES SYSTEM 450
COMPANY SALES SYSTEM 450
GENERAL ACCOUNTING 400
PAYROLL 500

Packages supplied on floppy disk with easy to follow
Reference Manuals — NO PREVIOUS COMPUTER
KNOWLEDGE REQUIRED TO OPERATE. ISBS runs
on 48K Northstar Horizon, Rair Black Box or other sys-
tems supporting CP/M* — plus VDU and 132 col
printer. Complete suite or individual packages avail-
able now and are fully supported.

Other software packages available include Time
Recording Systems, Finance Control and many others.
Special application software undertaken for Northstar
& Black Box and also complete TURNKEY SYSTEMS.
*CP/M registered trademark of Digital Research.

Costs shown exclusive of VAT.

Dealer enquiries welcome.

S2 SHAFTESBURY AV. LONDON WA.
01-734 -8862
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TRS - 80 Model I TRS - 80 Model I

BV = 'A
ERPRICES
OIYE 'I‘RS 80
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/,

4K Level I 16K Level IT
£385.25 £546.25
inc. vat. nc. vat.
£335.00 plus vat. £475.00 plus vat.

Level refers to version of BASIC language.
Level [ is a beginners language.

Level Il 1s very advanced. Level and memory
can be expanded. All systems include Users
Manual and game cassette.

For Business, Learning

and Entertainment

Just think what the incredible TRS - 80
microcomputer could do for your family or
business.

The TRS - 80 will take you into the world of
tomorrow for less than the price of a set of encyclo-
pedias and it can free you from routine tasks that
waste so many valuable hours.

Propetly programmed, it can help with your
budget, manage your mailing list or teach children
maths.

And, when the work is finished you can spend
many enjoyable hours playing one of several
pre-programmed games.

Visit a Tandy Computer Centre or any of our
180 nationwide stores and dealers for full details.

| TANDY
| OEALER

Most items als avadtab'e at Tandy Dealers
L 0ok for this siy ir area
Prices may vary at sndwid 1al stores

Offers subyect 16 avi alaD”Y
instant credit avadable in maost caves

PRACTICAL COMPUTING March 1980

Meet TRS-80’s Big Brother!
The new TRS-80 Model II
}///////// Wi

OVER 180 STORES AND DEALERSHIPS NATIONWIDE

We've added a bigger, more powerful
“brother” to the TRS - 80 family. It's TRS - 80 Model I
a completely new microcomputer for business

applications.

Its capabilities start where TRS - 80 Model |
approaches its upper limits. Order now for delivery
within four-five months.

FROM £1,999 plus vat.

(Illustrahon. Central Processing Unn Monitor and Disc dnive
TRS - 80 Model 1) [ e S

¢ Circle No. 140
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V&T ELECTRONIC | V&T ASSEMBLER

EPROMS — All Ex Stock New improved V&T Assembler now available
2532 5V 4K x 8 48.00 for Nascom 1 & 2.
2516 only 2K x 8 Intel Compat Now 15.40 The only fully relocatable assembler for the
2708 1K x 8 6.00 Nascom range — (easily converted to other
» Z80 systems).
— Supports all standard mnemonics & pseudo

RAMS ops: — DEFB, DEFS, DEFW, DEFM, EQU & ORG.

4116 16K Dynamic 200 ns 6.50 Source, object & symbol areas fully programm-

4116 16K Dynamic 300 ns 6.25 able. -
2114 1K x 4 Static 200 ns Low Power 5.50 Now includes —

2114 1K x 4 Static 450 ns 4.25 Symbol table
TRS 80 16K Upgrade Kits 52.00 Operation under T2, T4, B Bug, Nasys

Label find & change

Relocating source reader

NASCOM 2 Improved keyboard routine, etc.
16K Ram 295 N £12.50 + V/_\T
16K Ram Built 325 Existing V&T Assembler owners may return orig.
32K Ram 345 tape to obtain uprated version.
32K Ram Built 375 S.A.E. + £2.50 Inc VAT

Vv&T Superdeck — CPU Controlled £110.00
ALL ITEMS EX-STOCK Please see previous Nov. Ad for full details
Please Add 15% VAT Exidy Sorcerer 16K — £670 + VAT — includes
40p P&P orders under £10.00 basic Rom.

V&T ELECTRONICS 82 CHESTER RD., LONDON N.195B2
01-263 2643

e Circle No. 141

WHY APPLE?

APPLE 11 Pius will change the
way you think about
computers. That’s because it is

PRINTERS sgecifically designed to handle
) . , the day-to-day activities of

fplgc-_ Matrix Non Matrix . business, financial planning,

rint speed — 80 cps 40 cps (Bidirectional print) scientific calculation
* No. of columns — 80and 132 132, 158 and 198 education, and even
® Matrix —9%x7 N/A — Single Element entertainment. It makes
* Character set — Full 96 character 96 character learning to use computers
* Print mode — Program selectable Program selectable enjoyable and creative, by
* Friction feed — 8.5" standard 13.5” standard bringing to the user anew level
¢ Pin feed 9.5 standard 375 mm standard of simplicity through design
* Tractor feed 37 8.5 wide To 375 mm Swphistiodtigg]
¢ Parallel Interface — Centronics compatible Centronics

std
® Serial Interface — RS232C optional extra RS232C
£499 £1450 (special)

The MATRIX Printer is ideal for small business systems, whilst the

NON MATRIX Printer proves invaluable for any word processing
unit.

QUANTITY DISCOUNTS AVAILABLE

MICRO MANAGEMENT

13-15 Connaught Avenue,
Frinton-on-Sea, Essex. Tel: 02556-4592 Apple Means Business
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1 TERODEC
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Central Data

New RAM Prices.

Frm The Dynamic Memory Company.

® Deselectable in 2K increments — the deselect allows
2K areas of memory to be switched off to avoid memory
overlap @ Z-80 and 8080 compatibie at both 2 MHz and
4 MHz @ Fully socketed — allows the user to expand the
board @ Power saving Dynamic RAM with invisible refresh
@ Plug selectable addressing @ S-100 compatible @ Re-
liable — one year guarantee.

16 — £205 32K — £270

48K — £335 64K — £400
4 MHz Boards at £5/16K additional

TERODEC
ANNOUNCE p

BUSINESS SOFTWARE
from A. Osborne/MCGraw-Hill

Here, at last, is low-cost business software complete and ready to
run on many of today's inexpensive microcomputers. The
programs are written in CBASIC version 2, a popular commercial
BASIC for 8080/Z80 microcomputers which use a CP/M
operating system.

The documentation includes a complete operators manual, with
screen display formats and sample reports. And there is more: file
descriptions and layouts, an explanation of pertinent CBASIC
features, suggestions on how to change the programs, and pro-
gram and data file installation instructions. In addition, the source
listings themselves are thoroughly documented with in-line
remarks.

o

ACCOUNTS PAYABLE &

ACCOUNTS RECEIVABLE — CBASIC

Features Include: Features Include:

e accounts payable check printing with e accumulation of postings
invoice detail from accounts payable

and receivable

e trial balance

e income and expense
statement

® accounts payable invoice aging

e automatic postings to general ledger
® accounts receivable progress billing
e accounts receivable partial invoice

payments ¢ balance sheet
® accounts receivable customer ¢ cash journal
statements
PAYROLL WITH COST ACCOUNTING — CBASIC
Features Include:

¢ Interactive data entry with easy correction of data entry errors

* Monthly, quarterly, and yearly cumulative totals for each
employee

e Summaries of the current year’s paychecks for each employee

¢ Job costing (labor distribution) with cumulative totals and
overhead calculations

¢ Flexible deduction schedule for every employee

¢ Check printing with full deduction and pay detail

¢ 16 different reports

Each package £150 — Documentation only 12

Programs require CBASIC-2

TERODEC sell these programs because we use them in our own business. They're
on line now, working for us and others around the country.

Ay

DECISION DATA PRINTERS

Bidirectional Printer with microprocessor versatility.

e Baud rate switch selectable.

e Variable character size and
density.

e Quick change cartridge ribbon.

® Microprocessor controlled.
¢ Quiet operation.

¢ Horizontal and vertical tabs.

e Graphics capability.

GENERAL LEDGER — CBASIC  \/py, printer and 48K system.

e Self test.
e KSR and RO models.
e 150 character/sec.

e Robust 7 x 3 dot matrix print head.
e Bidirectional paper movement.

e Table top design.

e Easy serviceability.

e Bi-directional printing for high throughput.

e Industry standard RS232C and Centronix parallel interfaces.

3241 150cps 132 col RS232C RO £1450.00
6541 150cps 132col RS232C KSR £1575.00
Centronics Interface ££75.00

OTHER APPLICATION PACKAGES

INVENTORY | — Gives a detailed listing of items in inventory and
itemizes all goods sold from inventory, including which sales
person sold what, when it was sold and for how much . . . recaps
on one sheet this same inventory activity information . . . investi-
gates and changes inventory on request . . . prints list of items to
be reordered . . . provides profit analysis comparing sales per-
sonnel and/or various products. Requires CBASIC £300/£25
INVENTORY Il — Two programs combine to offer support to the
retailer or manufacturer. ‘Build’, ‘Buy’ and ‘Cost’ commands
display information for review and analysis. Inventory alarm levels
and cash flow plotting are but a few features. Requires UCSD
PASCAL £250/£10
ANALYST DATA-BASE — Customised data entry and reporting
system. User specifies up to 75 data items per record. Interactive
data entry, retrieval and update facility makes information man-
agement easy. Sophisticated report generator provides
customised reports using selected records with multiple level
break-points for summarisation. Requires CBASIC-2, 80 x 24
£150/15
WORDSTAR — Menu driven visual word processing system for
use with standard terminals. Text formatting performed on screen.
Facilities for text paginate, page number, justify, centre and
underline. User can print one document whilst simultaneously
editing a second. Edit facilities include global search and replace,
read/write to other text files, block move etc. Requires VDU with
addressable cursor positioning. £255/£25

HIGH LEVEL LANGUAGES

CBASIC-2 — A very powerful pseudo-compiler which has been
used to great success in many business applications. Low cost and
high performance together with minimal memory requirements
dictate consideration of CBASIC for a run time basic only or for
new design compatability.

CIS Cobol — Version3  £295/f26 OPERATING SYSTEMS

Version4 £395/£25 CP/M Ver1.4 £85/£15

Disc Extended Basic £155/£15 CP/MVer 2.0 £170/25

Fortran-80 £205/£15 MPM £200/£30
TERODEC

TERODEC SYSTEMS LTD. (MICROSYSTEMS) LTD

16-17 College Place,
Southampton, Hants.
Tel: {0703) 39511-5

17 The Gallop, Yateley,
Camberley, Surrey.
Tel: (0252) 874790

{0344) 51160

All information is correct at the time of going to press. Prices exclude VAT and delivery.
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with confidence
from the specialists

HB LOMPUTERS LTU

Stock a full range
Under One Roof

BUSINESS AND GAMES SOFTWARE
FOR THE CBM PET

DISC BASED BUSINESS SOFTWARE
CBM 3040 AND COMPU/THINK

SALES LEDGER

Process up to 1,000 accounts. Full input audit trail,
enquiries, statements, debtors list and sales analysis.

...... £350

PURCHASE LEDGER
Specifications as per Sales Ledger. ... £350
ESTATE AGENT
Property file maintained and houses selected.

...... £25.00
WORD PROCESSOR
All the usual word processor features plus global
changes and right justify. ... £50.00
MAIL LIST
Names, addresses and selection codes on disc. Will
interface with our word processor. .....£50.00
CASSETTE BASED SOFTWARE
STOCK WATCHER
Up to 250 stock items processed. Stock Reports,
re-order,etc. L. £25.00
R H SHAPEMATCH
Memory game. Children love this one. ......£5.00
R H MASTERMIND
Our version of this popular brain teaser. ...... £8.00
SNAKES & LADDERS

You choose the number of snakes and ladders.
Good graphics. Works with our SOUNDBOX . . .

RHMICROPOLY = £8.00
Monopoly board controlled by your PET. Nobody
is lumbered with the bank. ... £12.00

HB COMPUTERS LTD

22 NEWLAND STREET, KETTERING
NORTHANTS.

Tel. (0536) 83922 & 520910 Telex 341297
All prices exclude VAT.

THE SATELLITE VIDEO
KEYBOARD TERMINAL

GIVES YOU
MORE ON
YOUR SCREEN

(INCLUDING 128 GRAPHICS CHARACTERS).

The Satellite is based on the KTM Keyboards made by Synertek. The on-
board microprocessor gives full control over the display allowing not only
the full ASC11 character set to be displayed, but also 64 graphics
characters which, with reverse video becomes 128.

An auxilliary serial port allows onward transmission to or from a remote
peripheral such as a printer, or modem, and may be switched on and off
under soft-ware control.

The Satellite comes built and tested. All you need is a monitor (a
television and modular may be used with the Satellite 1} and a 5V 1.25A
power supply. If RS232 is to be used, then + 12 at 100mA is also
required. -

SATELLITE 1 24 rows of 40 characters £215 + VAT,

SATELLITE 2 24 rows of 80 characters £250 + VAT,

{Dealer Enquirles Welcome).

SPECIFICATION.

* 24 rows of 40 or 80 characters.

* Full 128 ASC11 Character Set.
PLUS 128 graphics characters.

* Full RS232 or TTL Serial * Switch selectable European/
Interface with RS232 handshaking. USA standard.

INTERACTIVE DATA SYSTEMS 14, BUCKMAN CLOSE,
GREENLEYS—MILTON KEYNES. Telephone: (0908) 313997.

* Auxilliary RS232/TTL Serial
Port for printer, modem, etc.

* Interface/non-interlace.

* Line truncate/non-truncate.

* Direct cursor addressing.

34
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MEET THE
LITTLE GEMNIUS

If you find self-instruction manuals
difficult to follow, then meet our Little
Genius.

Little Genius floppy
diskettes are the fastest,

easiest way to master
your micro.

Little Genius will save
you time and effort, teaching
you to exploit all your micro’s
facilities.

Courses on Basic and
Advanced Basic are available now.
For a free demonstration or more
information ask your local dealer
or contact Peter Brown at Suite
504 Albany House, 324 Regent
Street, London, W1R 5AA.
Telephone 01-580 6361.
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IFYOU OWN A COMPUTER...PET... APPLE...
TRS-80... HORIZON... ETC. RICHO DAISY WHEEL
PRINTER PUTS YOU JUST A CABLE LENGTH AWAY

FROM A HARD COPY (TYPEWRITER QUALITY)
WORD PROCESSING SYSTEM
£1250

Richo high speed daisy wheel, heavy duty commercial
printer, gives a high quality printout from METALISED daisy
wheel, coupled with low noise level, necessary for office
environment.

Nationwide service by UDS. Service under 90 day warranty
is provided at your premises.

96 char: upper/lower case. — 35 chrs:/sec print speed. —
10/12 chars: per inch giving 136 or 163 columns. — 16 inch
wide friction platen. — forward/reverse paper feed for
GRAPHICS. — Top of the form and host of other features. -
Centronics type parallel interface as standard.

Options: serial interface £60 — PET interface £50 — APPLE
interface £95 — TRS-80 interface £60.

[

SUPER BRAIN /
COMPLETE COMPUTER £1875

TWIN Z 80-A 4MHZ. — 2 DOUBLE DENSITY DISC DRIVES.
— 64K RAM. — HIGH RESOLUTION 12 INCH CRT. 80 x 24
LINES. — UPPER/LOWER CASE. — RS232 PRINTER PORT. /
— CPM OPERATING SYSTEM. — WORD PROCESSING
& ACCOUNTS PACKAGE AVAILABLE. — 90 DAY
WARRANTY.

g - HEATH DATA SYSTEMS WH-89
intagried COMPLETE COMPUTER £1450
computer TWIN Z-80°S. — 1 DISC DRIVE BUILT IN. — VT-52
ONFIGURATION. — 48K RAM. — 12 INCH HIGH
RESOLUTION CRT. — UPPER/LOWER CASE. — 80 x 24
LINES. — SERIAL RS232 PRINTER PORT. — MICRO SOFT
BASIC — OPTION: 3EXTRA FLOPPY DRIVES EACH.

EPSON TX-80 £495

DOT-MATRIX PRINTER WITH PET GRAPHICS.

PRINTS 80 COLUMNS ON PLAIN PAPER AT 90
CHARACTERS/SECOND. ADJUSTABLE TRACTOR. —
UPPER/LOWER CASE. — DOUBLE WIDTH PRINTING. —
MICRO CONTROLLED. — SELF TEST. — HEAVY DUTY
PRINT HEAD USING JEWELL BEARINGS FOR LONG LIFE.
— CENTRONICS PARALLEL INTERFACE. — MADE BY
SHINSHU SEIKI AN AFFILIATE OF SEIKO WATCH CO OF
JAPAN. OPTIONS: PER INTERFACE WITH CABLE £50.
APPLE INTERFACE WITH CABLE £60.

LOW COST WORD PROCESSOR |
BASED ON TRS-80 LEVEL 2 16K, CASSETTE RECORDER, ELECTRIC PENCIL SOFTWARE, UPPER/LOWER CASE MOD, PRINTER
INTERFACE AND RICHO DAISY WHEEL PRINTER. COMPLETE READY TO GO £1850. FREE MAILING LIST PROGRAM.

WORD PROCESSOR Il

BASED N "HEATH DATA SYSTEMS'* COMPUTER AS SHOWN ABOVE PLUS RICHO DAISY PRINTER & “WORDSTAR'* SOFTWARE.
COMPLETE READY TO GO £2900.

WORD PROCESSOR Il

BASED ON “SUPERBRAIN” COMPUTER SHOWN ABOVE. WITH RICHO PRINTER & “MAGIC WAND"* THE ULTIMATE IN WORD
PROCESSING. LETTERS AUTOMATICALLY FORMATTED WITH ADDRESSES FETCHED FROM SEPARATE FILE. COMPLETE
SYSTEM £3400.

INVOICING, STOCKCONTROL, SALES LEDGER, PURCHASE LEDGER, PAYROLL AVAILABLE FOR ABOVE COMPUTERS.

FROM £250 PER PACKAGE.

Prices quoted above do not include VAT. Phone or call for further details or demonstrations.

LONDON COMPUTER STORE

43 GRAFTON WAY, OFF TOTTENHAM COURT RD,
LONDON W.1. TEL: 01-3885721 OPEN 11-7 Mon-Fri 11-4 Sats.
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E.G.A

Software available for Your Apple IL with one disc drive only
TIME —COSTS — INVOICING
DISC ONE JOB BOOK 1000 RECORDS
DISC TwO TIME SHEET 1000 RECORDS
DISC THREE CLIENTS ADDRESS 1000 RECORDS
DISC FOUR INVOICING 200 RECORDS

SAMPLE PRINTOUTS AND DESCRIPTIONS SENT ON REQUEST.
OR TOGETHER. PROGRAMS ARE FULLY
ON DEFINED KEYS ON ALL FILES.

DISCS CAN BE USED SEPERATLY
INTERACT!VE AND SORTS IN ALL FIELDS

ALL DISCS £200-00 EACH

DESIGNERS AID

ALLOWS 200 PREDEFINED OBJECTS TO BE TAKEN FROM DISC IN THREE DIMENSIONS AND
PLACED IN A DEFINED ROOM. DISPLAYS AND PRINTS FiVE DRAWINGS.
LISTS NAMES OF OBJECTS AND THEIR POSITIONS ON THE DRAWINGS .
SAMPLE PRINTOUTS AND DESCRIPTIONS SENT ON REQUEST.
This program is for an APPLE II with one disc drive and plotter
£500-00 EACH
ALL ENQUIRIES TO :- ENGINEERING GRAPHIC APPLICATIONS LIMITED,
52 SUTHERLAND SQUARE . LONDON S.E.17. 3EL
TEL NO 01-670 6293
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U. K. — Micro Supplies —SCOTLAND 0337479

FLOPPY DISCS

S$S100 BOARDS

1041-11 315K drive + controller
Cable + BASIC, ASSEMBLER,
+ EDITOR only

1015-11 315K drive — add-on

other products on application

DS525-10 Pack of 10 5% in. floppy disk

ADM 3A Introductory Offer
Hard disks 5-36 M6 POA
Volume discounts *speciai offer*

PRINTERS

Centronics 779
Centronics 701
Centronics 703

SD Sales 32K Ram 375 ns Assm. +tested
JADE Z80 2 mhz Assm. +tested

MIKOS 15 slot Mother Board Assm. +tested
MIKOS 2 Parallel/2 Serial Assm. +tested £130
MIKOS 16K Erom (No 2708's) Assm.+tested £110
MIKOS Extender Board Assm. +tested £47
MIKOS Real time clock 2 interrupt Assm. +tested £120
DSEL P.S.U. Kit+8v =16v 4A Assm.+tested . £175

SOFTWARE

CPI/M for Micropolis
MACRO for above
TAILORED Software for all applications

SYSTEMS

U.K: DISTRIBUTOR for
SDS-200 (SD Sales) also HORIZON,
CROMEMCO, DATA SYSTEM 800, 801

£355
£140

£595.00 £110

£395.00

£29.00

£750.00
£1210.00
£1894.00

FULL SERVICE & BACK-UP FACILITIES AVAILABLE

Telephone for all Non-Listed items
OEM & DISCOUNTS on Application

DATA SYSTEMS SUPPLIES LTD.

SHORE HEAD ROAD, INDUSTRIAL ESTATE,

NEWBURGH, FIFE, SCOTLAND.

ACCESS BARCLAYCARD
Delivery at cost — Prices exclude VAT

03374-795
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Listen,Westrex have more
to offer than you realise.

Yes more new models. A bigger sales and service team.
And plenty of new ideas. Give us a ring now and let’s talk.

TALLY 1600 series micro controlled KSR Fred Allen Managing Director Westrex Company
160 C.P.S. matrix printers.

T T
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TELETYPE MODEL 43 10/30 C.P.S. TELETYPE MODEL 43 Automatic send/receive
Keyboard send/receive terminal. terminal with paper tape reader and punch.

i
-

MANNESMANN MODEL 80 series receive PERKIN ELMER 550 BANTAM,
only matrix printers. Teletype compatible Visual Display unit.

\

m WeStrex Westrex Company Limited, 152 Coles Green Road, London NW2 7HE. Tel: 01-452 5401

,Litton and at Manchester Telephone : 061-764 0324 and Glasgow Telephone : 041-332 2052/3
e Circle No. 150
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DATRON of SHEFFIELD

G Crome m co the ultimate name inmicros

Write or telephone for FREE colour brochure on System 3 or Z-2H.
We use Cromemco for our own business,why not call in for a demonstration.

DATRON import direct from Cromemco, California.
DATRON can supply Nationwide.
DATRON can provide maintenance nationally
DATRON can give you the realistic prices.
DATRON have in stock:—

System 2 64K £1995

System 3 64K £3292

Hard Disc £4998

DATRON can supply Systems 2 and 3 with
Multi- Tasking facilities. (Hard Disc soon)

DATRON easily accessible — in the centre of
the country.

DATRON MICRO CENTRE 0o ssiss S Sifer! > "

DATRON INTERFORM LTD

YSEND FOR COMPLETE LIST. %

GAMES

Chess & Computer . . . D.levy
Chess Skill in Man and Machmc . P. Frey

32 Basic Programs for the Pet . ...
Game Playing with Computers . D. Spencer
Basic Computer Games . . . . D.Ahl
Star Ship Simulation % = Im
Game Playing with Basic . . . D.Spencer
Sargon . . . . . Spracklen
MISCEL LANEOUS

Intro. to TRS 8¢ Graphics . . . . .
Microprocessors C201 . . . . Zaks
Scelbi Byte Primer . . e
Business Data Systems . . . . Clinton
The Systems Analyst . . . . Atwood
Your Home Computer . . . . White .
Programming a Micro 6502 . . Foster
6502 Applications Handbook . . Zaks
BASIC

Learning Basic Fast . . . . . De Rossi .
BasicBasic . . . . . . . J.8 Coan
Advanced Basic . . . . . . ].S8.Coan
Iliustrated Basic . . D. Alcock
Basic with Business Applxcauons . Hayden
Basic Primer . . . . Waite .
The Basic Handbook . . . . Lien

COBOL

Cobol Programming . . . . Nickerson
Learning Cobol Fast . . . . DeRossi .
Cobol with Style . . . . Hayden
Reducing Cobol Complexxty . . McClue

e Circle No. 15

PASCAL
Pascal: User Manual and Report . Springer-Verlag .
Problem Solving Using Pascal . . Springer-Verlag .
Programming in Pascal . . . . P.Grogono
A Practical Intro. to Pascal . . A. Addyman .
An Introduction to Programming and

Problem Solving with Pascal . Schneider
Introduction to Pascal . . . J. Welsh & ]J. Elder

Z80 BOOKS
Z80 Programming for logic Dcsxgn A. Osbourne .
Z80 Technical Manual . . Zilog .
Z80 P10 Technical Manual. . . Zilog .
Z80 Programming Manual . . . Zilog . .
Z80 Microcomputer Handbook . W. Barden
Practical Microcomputer

Programming (Z80) . . . . Weller
Z80 Instruction Handbook . . Scelbi .
Z80 Assembly Language

Programming . . A.Osbourne .
Introduction to TRS 80 Graphxcs . Inman
Zilog Data Book . . . Zilog .
Z8001/7Z8002 Product

Specification. . . . Zilog .
Z8000 CPU Instruction Sct . . Zilog .
280 Micro Programmmg &

Interfacing . . . . Nichols

NEW BOOKS

COBOL for Beginners . . . . Worth. £ 7.
BASIC for Everyone . . Worth . S SRER7e
MICROS for Business Apphcatxons Barden . . . £ 5.
Fortran 77 . . Katzan £13.

*ﬁ{CREDlT SALES (Mlmmum £10) Access and Barclaycard
Welcome. “BY RETURN ORDER SERVICE”
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CALLERS AND MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505

CALLERS ONLY: 220-222 Stockport Road, Cheadle Heath, Stockport Tel: 061 491 2290
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LOW COST
FLOPPY DISK SYSTEMS
FOR YOUR TRS80O
FROM CUMANA

The high quality and very reliable
TEAC FD-50A 5% inch mini floppy drive packaged
in single disk and dual disk configurations with

integral mains power supply unit.

SINGLE DISK UNIT £250 DUAL DISK UNIT £440

* Shugart SA 400 compatability
Extra 5 tracks — 40 total
125K bytes unformatted on 40 tracks
Daisy chain up to 3 FD-50A drives
Plugs directly onto your TRS 80 disk interface cable
Japanese quality and reliability
220v-240v 50HZ Mains power input
Full warranty and service back up from Cumana

DEALER ENQUIRIES WELCOMED
Please add VAT to all prices. Delivery at cost will be invoiced separately.
Make cheques payable, to

CumaNA LD
35 Walnut Tree Close, Guildford, Surrey GU1 4UN
Tel: (0483) 503121 Telex: 859680 (INPUT G)

¢ Circle No. 153
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SOLVE YOUR BUSINESS PROBLEM WITH A MICROCOMPUTER

We have a variety of microcomputers and available software to suit
most types and sizes of Business Applications.

At the lower end of the market is the popular TRS-80 (more than
100,000 sold last year). This is a reliable, effective and versatile business
microcomputer. Processing speeds and disk storage are more than
sufficient for many business applications.

The word processing (using THE ELECTRIC PENCIL, is excellent.
We also distribute the TRIDATA range of business packages (software
written by professionals).

WHY PAY MORE?, if the TRS-80 will do the job.

But if you require a machine with extra capacity, we have suitable
systems available. '

We would be pleased to discuss your particular requirements with
you.

Ratanna Maenagement Services Lid

(In association with S. J. Trott Ltd.)
22 Roughtons,
m Galleywood,
Chelmsford,
Essex, CM2 8PF
TEL: (0245) 76127

{member of the computer retailers’ association) (TRS-80 is a TANDY' trademark)

e Circle No. 154
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WALES LEADING
SYSTEMS HOUSE

Incorporating { Microcourier)

14 CHEPSTOW ROAD
NEWPORT, GWENT.
50528 / 841691 / 63310

Et Micromedia we are usually asked for Complete Business Systems, here are a few examplesJ

= —

display unit and printer.

Accounting Package Sales Involcing / Credit Controls
Payroll on Alpha Micro, with 10 Megabyte Disk, visual

180 c.p.s. printer.

Purchase Accounts, Sales Accounts, Payroll on Cromemco
System i1l with work station, visual display unit and

Word Processing, Payroll, Accounts, on North Star Horizon
with printer visual display unit and additional monitor.

Call us for a quotation on :
Cromemco i & Il

North Star Horizon

Alpha Micro
Compucolour it
Commodote Pet

SWTP 6800

Microstar 45

L

17.950

7950

5.500

448.75

198.75

137.50

APPLICATION SOFTWARE

Mailing Lists

Data Base Management
Accounting Suites

Stock Controls

Simplex Linear Programming
Persone!l Records

Fleet Maintenance Records
Word Processing

Pert (Critical Path Analysis)
Purchase Ledger

Sales Ledger

Medical Records

These are a selection from the
range please call us to discuss
your particular application.

We specialize in systems for Business Industry and Education and have
specialist staff to discuss your applications.

Visual Display Units

Adds Regent 20

Adds Regent 25

Adds Regent 40

Cifer 2600

Dec VT 100

Elbit 1920/30

Elbit 1920/30x

Infoton

Lear Siegler ADM 3A

Newbury Lab Range
From

Pericom 6801

Pericom 6802

Pericom 6803

From £

605
645
865
600
1100
725
750
610
595

495
985
1085
1285

Printers

Anadex DP800
SWTP PR40
OKI E T 5200
Teletype 43 KSR
Dec LA 34

Dec LA 36

Dec LA 120 KSR
Diablo 1640 RO
Diablo 1640 KSR
Texas 743

Texas 810

Tally Range from

Odds ‘n Sods
£
R M22 Paper Tape R;:ggr: 975
575 M33 Paper Tape R
= aper Tape Reader 450
485 M63 Paper Tape Reader
840 Punch 1495
895 Servogor Graphic Plotter
167 Sigma Graphic Option
675 Controller 2168
2098 Single side mini Diskettes
2292 Per 10 30
1195 Single side 8" Diskettes 35
1450 Per 10 35
1895 C12 Casettes Per 10 475
Large range of computer books
send SAE for list.

OEM TERMS & QUANTITY DISCOUNTS AVAILABLE WRITE FOR DETAILS
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Z-Plus Microcomputer System

Over One Megabyte Disk Storage
4 MHz Z-80 Processor

Two Serial and Two Parallel | /O Ports
64k Memory

An alphanumeric keyboard

Including System Desk

Price £ 3950 plus VAT

THE Z PLUS SYSTEM IS MARKETED
THROUGHOUT THE UK & EUROPE MICRO-

AND IS AVAILABLE THROUGH A COMPUTERS
NUMBER OF SELECTED DEALERS

A% LIMITED

115-117 WANDSWORTH HIGH STREET, LONDON SW18 4HY | Scottish Office: 8 ROYAL CRESCENT, GLASGOW

Telephone: 01-874 1172 Telex: 8813089 INTPRM G Telephone: 041 332 7642

== PET USERS and budding PET PROGRAMMERS —
D C n Feel Like Giving Up? Our Advice is — Don’t
E Get PETAID and write good commercial software in
n HOURS NOT WEEKS.

PETAID Version 1 is a file based utility With PETAID CREATE Your Own: Incorporated in the PETAID Package

program designed to help people Suppliers Files TH

develop their own file based programs Customer Files — a powerful search function which

in a fraction of the time it takes to Mailing Lists allows the user to search his database

write them in Basic Personnel Files on his own defined basis

Weeks of Programming become Address Book — a powerful set of commands

Hours Amenities File AND, OR, NOT GREATER THAN,

All your programs will perform to the Diary File LESS THAN, EQUAL TO

same high standard Price Lists embodied is a string search function

All your programs will operate as Parts List which enabies the user to locate

professionally written commercial Stock File records based on a string contained

software Sales Lead Lists somewhere within the record

and print the records based Patient Registers The above features and commands

on either search or record Etc Etc may be used in conjunction with one

selection another with no limit on the number of
defined operands apart from
practicality

e Circle No. 157

NOW AVAILABLE! SHORTLY AVAILABLE FOR COMPUTHINK
Tune based version £40 — Commodore Disk based version £10 — (Seq files)
Shortly available Commodore Random Access
FUTURE Versions of PETAID

Incomplete Records £1500 — Stock £25 — Penston Calcs £50 — Bond 10+ £50 — Quote processor £60 —
Mailing List £50 — Estate Agents Properties £450 — Applicants — Word Processing

STAGE ONE COMPUTERS ==

e Circle No. 158
42 PRACTICAL COMPUTING March 1980




Microcomputer Systems Limited

Systems software for business, industrial and scientific applications
MICROSTAR 45 PLUS APPLE/ITT 2020

A multi-user disk based information Specifically designed to handle the day-to-day
processing system designed for activities of education, business, financial planning,
commercial application where scientific calculation, and brings to the user a new

extreme simplicity of operation level of simplicity through design sophistication.
is required plicity . Apple Il Plus 16K {B & W) £635 ITT 2020 16K {colour) £867

. J Disk Drive with Controller £349
MicroStar Double Density -
Parallel Printer Interface Card £104
2.4Mb £5650 y

¥ High Speed Serial Interface
Additional 20 Mb Hard Card £113 Centronics Card £130
Disk Unit £4950

Communications Card £130 :
Available Software Pascal Language System £299 / —
includes Mailing List, Word Processor, il Auto Start ROM Pack £38 :
Purchase Ledger, Sales

16K Add-ons £69
Ledger, Payroll, Invoicing, Etc., Etc.,

Alf Music Synthesiser
Card £180

Printers

Centronics 779
Tractor feed £875
Printerm 879 80
Lear Siegler ADM 31 £849 col. £695
Lear Siegler ADM 3A £620 Printer 879 80/132
Hitachi 9” VDU (B&W) £127 col. £745
Hitachi 12” VDU (B&W) £187 Microhush £266

ITT 340 16" Colour TV £220

TTY 43 Pin or Friction feed £860
Paper Tiger £585 Qume Sprint 5 £2115
Graphics PT £699

Computer Stationery and Accessories

VDUs are increasingly an essential and
effective form of business
communication. Their impact and
efficiency can be impaired by
incorrect mounting and siting
which results in uncomfortable, tiring,
eye-straining operation.
We have available a wide range of
ergonomically designed VDU Desks
and Terminal Work Station furniture.
& Example: Apple VDU Desk £145.00
i Printer Table £92.00
Orders can also be taken for custom
designed furniture.

9% " Plain Listing Paper (per 2000 sheets) £16
Microhush Thermal Paper (3 rolls) £4
Customised Computer Stationery {Invoices/Statements/etc)
P.O.A.

Mini-Diskettes — From £2.50
Diskette Library Cases £3
Diskette Tray with Lockable
Lid £16

Mini-Diskette Head

Cleaners £13

Dust Covers £9.95

Sound Boxes for PET

mains or battery {own(}
manufacture) T.B.A.

We also stock an extremely comprehensive range of computer books

10 Waring House, Red¢liffe Hill, Bristol BS16TB
Telephone: Bristol (0272) 213427

e Circie No. 159
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Stop puzzling over the

Micro Jigsaw and buy

an operatfional system
fo fif your needs

If only buying a microcomputer system was as
simple as using one.

Just look at the advertisements in this
magazine. When can you find time to digest
them all?

There d@re millions of chips, thousands of
boards and hundreds of peripherals, software
systems and application packages. How do you
pick the right ones to meet your requirements?

And put them together? And make them work?
And add the specials you want?

At Digitus we have computer professionals
working full-time putting systems together.
Absorbing information. Testing equipment and
software. Writing programs. Training users.

At one stop you can commission a complete
system to fit your requirements.

Last year we supplied systems for: number
processing, word processing, data processing,

graphics and machine control. Advised
accountants, surveyors, archaeologists and
engineers. Helped DP departments and small
business men. Developed software for personnel,
incomplete records, order processing, business
games, linear programming, process control and
terminal emulation. And were retained by other
computer companies to advise on micros.

This year we can put even more experience to
work so that you can benefit from micro technology
...in comfort.

Come and see us. Spend a few hours
discussing your requirements. Attend a training
course. Select amachine. Test drive some
software.

Solve the micro puzzle. Buy an operational
system that fits your needs.

Call for an appointment with one of our
consultants.

Digtus

Digitus Limited Microtechnology Centre Dumbarton House 68 Oxford Street

a4

London W1 Tel:01-636 0105
e Circle No. 160
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All work and no play

IN THE DAYS of your Editor’s youth, persons of good
education were required to struggle at least as far as O
Level in Latin. We all hated it but it had to be done, and
when we asked Why?, our betters would say gravely that
it trained the mind.

At the time we pretended to hear them say ‘drained’ and
laughed cynically, but it was probably true that having
to recode our ideas in a different language made us under-
stand in some dim way a difference between meaning
and syntax that might otherwise go unnoticed if one were
only to write in a single language.

For a while the educational process made do with French,
which hasn’t quite the same bite to it as Latin, perhaps
because of all those delicious meals and wines one can
order in it, and those rather fetching ladies who speak
nothing else. To be educational, a language has to be very
very boring.

Now it seems that a new language is appearing — computing.
It has the drawback that children enjoy it, but that problem
is in hand, as we shall see.

I say ‘computing’ rather than Basic or Pascal or whatever,
because the difficulty about learning to handle computers
only appears to be the language. In reality it is because
one’s mind is pretty fuzzy — what does Nature expect if
she tries to build a computer out of materials you can buy
in a butcher’s shop?

As anyone knows who has tried to write even the simplest
program, there are all sorts of steps in logical thought that
the brain skids over, saying to itself, with mental fingers
crossed, that ‘It’ll be alright on the night.” And, of course, it
isn’t. ‘Next without For’ or ‘Return without Gosub’ or
‘Subscript out of range’ the horrid little machine says
starkly and there you are, presented fairly and squarely
with an immediate opportunity for mental self-improvement.

Clear thinking is an instant but rather prosaic bonus one gets
from computing. The next item of educational value is the
realisation that computing is all about naming things and
then either changing the things or changing the names.
You soon realise that different things can have the same
name, while different names can mean the same things
— or different things.

It isn’t long before one is quite cured of that hang-up that so
puzzles philosophers: the confusion between the thing and
the name. (Of course the name is also just a thing, but we’ll
slide over that. See educational point 1).

Of course too, this improvement in mental equipment tends
to make computer people boring conversationalists because
they get into loops like: ‘When you say ‘Madeleine’ do
you mean ‘Madeleine’ as a pointer to the name ‘Joan’ or
as a pointer to a girl called ‘Susie’ (who is also called
‘Coral’)?’

The next useful insight is that at the end of the day, the
subtlest and most mysterious program only mangles data
bytes with program bytes and stores the results. Any goofy
feelings one may be tempted to get about ‘mind’ and
‘consciousness’ and the relations of Artificial Intelligence
to all that, are soon dispelled by thinking about the bytes
being relentlessly, meaninglessly swapped about. And no-
doubt something very similar goes on inside our heads, only
it’s difficult to model it because we’ve only got a head to
model it in.

Thirdly, having observed what spectacularly dire effects can
be wrought on a program by the failure to set a flag or
two to zero, or to clear out an itsy-bitsy buffer, it is easier
to understand the pyschoanalysts’ contention that much
absurd human behaviour is caused by unfortunate child-
hood experiences. It looks to me as if the first three years
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of life are taken up in running a sort of boot-strap loader
program which is pre-written to look in the world about it
for basic concepts like ‘mother’, ‘father’, ‘love’, ‘language’.
Consciousness doesn’t start until this loader has run, and
if it has loaded a few things awry, then bizarre results may
be expected later.

A good example is Lorenz’s famous goslings who seemed
to be programmed to identify the first large moving object
they saw as Mother Goose. If it happened to be Lorenz
himself, they would forever after think that geese looked
like men. When the time came, they would marry a man
and settle down — unhappily — ever afterwards.

It seems quite clear that this deep, background program goes
on running in our minds to deal with love and hate, hunger
and sex, home and family and that our civilised conscious
thoughts are just subroutines called by this main program.
But since they operate with parameters passed by the back-
ground program, the results of the subroutines may not
be civilised at all. They may bé, and often are, very savage
indeed.

Anyone who has tried writing stories will know that there
are only three important questions the human mind asks
about any situation: Can I eat it? Can it eat me? Can I
mate with it? The deep mind does not experience time —
events in childhood are as real to it as if they happened
ten minutes ago; it does not distinguish between people
— the world is inhabited solely by MAN and WOMAN
who may also be FRIEND or ENEMY. The story teller’s
art is to use the deep background program running in his
audiences’ heads to breathe life into his characters and
situations. If he can do that they become compelling; if
he fails, they sit lifeless on the page or the screen.

It is at the deep level that our mental programs interface with
our bodies. The foreground mental program manages to
solve a difficult intellectual problem; the deep mental pro-
gram ‘feels good’ because, as far as it’s concerned, you
have outwitted a sabre-toothed tiger. If we took away the
deep programs, we would take away life, for the foreground
programs are only subroutines. With no animal crises to
call the subroutines, human would sit inertly around and
quickly starve to death.

But on the other hand, much of our troubles stem from just
this crocodile brain in back of our frontal lobes. There
is no doubt that we could do with some thorough debugging
in this department, but since the bugs seems firmly estab-
lished in ROM, there isn’t much we can do about them.

However, it may be that the wonderchip revolution is actually
a stage in evolution, in which intelligence is transferring
itself onto silicon and in the process, leaving the lizard
brain behind. If and when it gets established enough to
be self-replicating, its butchers-shop progenitor can H-
bomb itself into oblivion. And probably will.

Enough of philosophical maundering. What this piece started
out to celebrate was the informal educational virtues of
the computer, and then on the way, to deplore what some
professional educators are doing with it. I would have said
it was impossible, but in some schools, children now
actually dislike computer studies.

In ordinary life there is"hardly a child who does not fall on
a computer with shouts of glee. They love it because they
control it — or not. Children are like people: they want
power, and the computer gives them power direct without
having to go through adults.

No doubt it is just this freedom, which children love, which
annoys their teachers. So they are making it boring. With
a bit of luck, educators of this kidney could send Britain
irrevocably to the bottom. —P.L.
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“If you want whats best
for your PET,choose
Commodore .
software, ... g

General Manager
of Commodore Systems
360 Euston Road
London NW13BL
The Commodore PET is Britain’s best selling micro- you may need can he obtained from
computer, Rl e 10,000 BUSINESS SOFTWARE (‘“"'?;("'I;"P !])eullm‘s. 1, f id trai
o O 0 L N tne olner nand, [or rapic train-
already installed in a wide E ; N DIS : . ’ f
0 . PROGRAMS IN DISK ing on a basic or advanced level,
range Of ﬁel(ls, lllcludlllg Edu- Commaodore’s Floppy Disk il il ested i
tion. Business. Science Unit ard high-speed Printer, you wt | certain v be interested
¥ (; ’l i ’ comlige Mt ’,""’;'.'IT“I‘{?"’” Commodores intensive 2 and 3 day
ccompliete system (dead for . . ; °
and L ustry. i ot basimost for residential courses. We also run one
This has led to a tremen- A T dav general appreciation seminars.
‘lous ‘lelllalld for hlgh quallty produce q growing range of PET USERS. NEWSLETTER
software. 7;;;:.":.‘/‘;:.4::5:?:::/;I.::.A,:llg:.l:;frl:ﬁ"m This is Commodore’ official
And Commmodore has met Bzl R om oSyt e = method ()f'shiu'inlg new inﬁnl'mulinn iluul
i ing COMBIS£150 + VAT ideas between the many thousands
"h‘ls demall(l by produc & Combis faclitates the storage and instant (PET users Th l . . .’:
ﬁl‘Sl class l'allge Of programis, retrieral of all kinds of compuny rm‘ur'zl.\'.frmn O : Users. € NEews (*‘"(“‘l 15
O avaﬂahle fro]l] the nation' /wlr.;mnu;/flrlﬂ\' to mailing lists and printed [)lll)llsh(’(l regl larly and for an annual
address lahels. . . 3
wide network of Commodore | sickControl ~COMSTOCK £150 + VAT subscription of £10 you can start
Comstock provides an acearate. receiving copies now,
Dealers’ 3 up-to-the-second 4uml4'mn/nrrhw:.\'irr stoek position N AP}»O l.o0ok owt for this sien.
Comnlodore [ suppon or as many as 1,300 produets. o
1so includ .. et Tortorrier (G DO 40T 8 'Q It tells vou that compatible
$SOr — = A
aiso mcludes traumlg courses’ Comuord tarns the system into an excellent B L o l“(.ls ()f()”]('l‘ manu-
Users’ Newsl d ' :
a sers €eWws eltel' anmn word processor. 0“0& fil('"ll'(“lﬁ hil\(" met “4”]] our
Official Appl'oval for compat- RavclE oM AN OIS Al standards of approval.
ihle products of other Compay is a new, comprehensive
peyroll package.

manufacturers who reach |
agreed standards.

COMMODORE PETPACS
o Over 50 Petpacs

of programs are

Tracror
Printer

available (mainly
on cassette) from
~ | Commodore Dealers. R T p——— Tk theapppriotearcen
seapansrs These cover such

To: Commodore Information Centre, 360 Euston Road, London NW 1 381, 01-388 5702
lamaPET owner (0 Please put meintouch withmy nearest dealer [
Please send me details of: Commodore PET Software [

Training Courses & Seminars (3 1would liketoreceivethe Users’
Newsletterand enclose £10annual subscription O

Name ) PC.

L
- \’d; popular titles as
Strathelyde Tutorial, Statistics pack 1,
Assembler Development System,
Stock Market Trends and the Treasure \
Trove Collection of game packs
including the award winning Star

Trek, which is packaged with Petopoly. i # Address
Prices are from £5 to £50. & ::f‘meﬂ

TRAINING COURSES AND , = = .
SEMINARS P Tel. No.

PET systems are simple to use

and any normal advice or assistance CK com mOdOr‘_e
We made small computers bigbusiness. |

e Circle No. 161
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Rolls-Royce among
calculators here

HEWLETT PACKARD’s new contender for the personal
computer in 1980, the H-P 85, features a built-in BASIC, high-
definition screen graphics, a smaller thermal printer, 16K of
usuable memory expandable to 32K, four 1/0 ports, and built-
in cassette drive and VDU.

Priced at just under £2000 plus VAT the machine is, like all
H-P products, beautifully made and its Basic looks excellent.

The language has many features of its own: graphics
commands, four levels of program and data security, CHAIN
and COMMON for linking programs together. There is what
looks like a good library of mathematical, statistical, and
financial programs.

On the other hand, the concept of the machine has a dated
air. The VDU is hand-sized. There seems to be no access to the
CPU for writing machine code — in fact, H-P do not even say
what processor the 85 uses. There will be discs, but only
5Yin, and since they use H-P’s own operating system rather
than a standard one like CP/M, the software available to the
user will be limited.

All in all, it feels more like a fuxury PET than a micro for
the Eighties. As a process control machine, or a Rolls Royce
desktop calculator, it may be very successful; as a true
personal computer — perhaps not.

Football-crazy!

THE WORLD CUP could be England’s once again if our
footballers were helped by a computer, according to a
postgraduate social scientist, Roger Codwell, who is to
program a computer with information from World Cup
matches.

Using his skills as an architect and a doctor in sociology,
Codwell will plot the movement of players from films of
the 1976 World Cup matches, released to him by Allen
Wade, the Football Association’s director of coaching.
Once the information has been fed into a computer, with
the help of his wife Jo who is a computer scientist, Codwell
hopes to devise important tactical hints that could be

useful in a real-life game. DOt matrix

“The two basic problems,’’
explained Codwell, ‘‘are those s
of the game being fast, unlike dlsplaY
chess, and complex. But these | A READER, R. Crawley, tells
can be countered by the use of s abol o mew_ il i
computer techno!ogy. Coaches display he’s invented and
often go along and watch the thinks would be the best thing

opposition, but how gften for computers since sliced
have games been systematically <TRiaBat

analysed and the results fed It shows:

back in training?’ ® All upper and lower case
2 English characters
Setpleces ® All Arabic numerals
Codwell believes that he will | @ All upper and lower case
be able to detect as yet Greek characters
unrecognised incidental set- | ® All Cyrillic characters
pieces which, once discovered, | ® Many mathematical sym-
could lead to predictive bols
football. ‘‘Imagine a game,”” | ® Many specialised symbols
he said, ‘‘where members of in various fields
one team know what the others | to a total of 400 different
in their team are going to do | characters.
for ten to twenty minutes of So far no-one has shwon
the game. If each of, say, | much interest, but perhaps one
twenty refined set-pieces is | of PC’s enlightened readers
identified with a signal from | can do something with it.
the captain, then we could His address is: 4 Kent Place,
control one to two minutes at a | Oughton Head Way, Hitchin,
time."’ Herts, SG5 2LE.

A brilliant notion (though we say it ourselves)

THE ISSUE OF THE DAY — see
our last cover for instance — is the
possibility of linking computers
one with another to produce many
striking social results. There are
four obvious ways of doing this:
by satellite, by telephone line, by
glass-fibre, and by television.
There are drawbacks: the satel-
lites aren’t there, offend national
dignity, need expensive ground
stations. The telephone lines are
too slow and percolate through
horrendously noisy and unreliable
exchanges. The glass fibres aren’t
there either and probably won’t be
for a long time, because installing
them means digging up many
thousands of tons of pure copper
in the old cabies which will make a
mess of Rio Tinto’s share price.

The TV is fine but it only works
one way.

Well, that was true up until just
now, because here we have — two-
way TV! The point is this: aerials
are reciprocal. In a TV system, you
put 50,000 Watts in at the trans-
mitter and get a microwatt out at
the receiver. But you could just as
well put 50,000 Watts into your
domestic aerial and get a micro-
watt out at the transmitter
(assuming a suitable receiver had
been installed there).

This is all right so far as it goes,
but 50,000 Watts would burn your
domestic aerial. So, now the
second trick: you don’t need that
much power because you don’t
need the data rate of a TV ftrans-

mitter, which is about 8 million
b/sec.

James Martin in his book The
Wired Society calculates that the
average home user needs 300 bits/
se¢c. The power needed for a
channel is proportional to the data
rate, so the home-end transmitter
needs 50,000 * 300/8.10° = 1.875
watts — which can be done with
one transistor working as a power
oscillator. So, each TV set has five
quids worth of transmitter built
into it, and a separate TV data
channel is allocated which
addresses each home computer one
at a time, using a digital access
code.

How many can it serve? 8.105/
300 = 27,000 customers. Not bad.
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Nowyou can
control your business

for less than $2.000.

This could be your best investment
opportunity vel. A complete computerised busi-
ness systen, including a Floppy Disk Unit,
high-speed Printer and Britain’s best selling
microcomputer — the Commodore PET. All for
under £2,500.

First Class Programs

A comprehensive range of first class
programs 1s offered by Commodore ‘Business
Software’ Dealers. These are available on
disk from £50-£500. And they cover such appli-
cations as Business Information, Stock
Control, Word Processing, Payroll, Accounting
and Mailing Systems.

Service and Support
With over 10,000 PET comput-
ers inslalled in the UK, dealer
support is growing fast.
A nationwide network of 90 official

Commodore ‘Business Sofiware’ Dealers

ensures that service and technical facilities are
close to every PET user. Our dealers can even
offer vou a 24 hour on-site maintenance
agreement.

Training and Instruction

The PET Business Svstem is self-contained
and simple to use. Should vou require personal-
ised programs or exlensive nstallation tramning
this can be arranged with vour Commodore
‘Business Softiware’ Dealer who can also give
details of official Commodore Training Courses.
These include intensive 2 & 3 day workshops to
train you lo write your own programs.

For full details about the Commodore

PET Business Svstem, Training Courses,
Programs, and ‘Business Sofiwcare’
Declers, simply fill in the coupon and
post today.

protessionat

computer

duat drive

Cz comwnodore Floppy diek

QA0 Bories

TABFENYY 4§

To: Commodore Information Centre.
300 Fuston Road. London N\W 1311,

Please send me details of the PET Computer Business Sy stems.
\ame
Position
Company.
I Address
Tel. No.

48

Tractor

Cx commadors 2
Printer

If'you have a particutar application in mind please specity:

P.C.B.2

(zcommodore

We made small computers bigbusiness.

| ) CTEe= T T
e Circle No. 162
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Handy debug
tool for
novices

A NEW DESIGN, debug and
development tool for use by
both experienced micro-
processor users and novices to
evaluate microprocessor-based
systems is now available in the
UK. Called the Microsystem
Designer, it can be used as an 8
or 16-bit universal prototype
instrument or as a training aid
to a specific microprocessor.

Microprocessors that are
currently supported by the
Designer are the Z80A, 8088,
8086 and Z8002. Other micro-
“processors which will be added
include the M6800, 8085, 8048
and M6809. All command and
data entry formats are
standardized so that the same
methods are used no matter
which microprocessor is being
emulated.

The tool was developed by
Millenium Systems Inc and is
marketed in the UK by Micro-
systems Services. The unit
includes a 14-segment 16-digit
alphanumeric display, a hexa-
decimal keyboard, a 16-key
command and function
keyboard and eight user 1/0
switches and LED outputs.
Each personality module
contains interrupt and special
function keys.

Microsystem Services are
based at 11 Duke Street, High
Wycombe, Bucks, tel: (0494)
41661.

Corvus gets
back-up

BACK-UP STORAGE for the
eight-in Winchester technology
Corvus disc drives has just
been announced by Mike
D’Addio, president of Corvus.
It has developed an intelligent
interface that provides up to
100 Megabytes of magnetic
tape storage using video cas-
settes. The new system will
allow any standard video
cassette recorder to be inter-
faced directly with the disc
controller.

Corvus drives are distributed
in the UK by Apple dealer
Keen Computers. The new
video cassette interface will be
sold, by Keen, for about £500.

Double-density
discs on the way

RUMOUR HAS IT that several firms, including Research
Machines and Commodore, will be offering double-
density 8in discs, 20-30 MByte hard discs and 80 character
VDUs by the summer of this year.

By the end of the year they —

both intend to offer bus
systems that will allow a dozen
or so standard computers to
access a central hard disc or a
high-speed printer — a neat
solution to the multi-user
problem. Coming soon after
that: video discs for back-up to
the hard disc. Prices will be in

the £6000 range for basic '

machine, hard disc and 8in disc
for back-up and transfer of
program and data.

Research Machines seem to
be moving from a maker of

contender in the general small
business system market. It is
not hindered in this by being
one of a very small selection of
British manufacturers, since
quasi-official bodies like the
GPO — one recent customer
which has placed a large order
— feel they ought to buy
British if they can.

However, as Mike Fisher of
RML says: ‘We get a bit
embarrassed about this. We
aim to be truly competitive,
especially in the European

mainly educational devices to a | market.’

Complete off-the-shelf
applications systems

COMPLETE off-the-shelf applications systems based on
firmware modules will be the next and most significant
development in the microprocessor world. That’s the
prediction of the latest report in Infotech’s State of the Art

Series — Microcomputer Software.

According to the report, the
future holds promise for
systems consisting of active
firmware modules, each in-
corporating a microcomputer
with its firmware program on
chip, integrated together. The
users of these systems will view
these active firmware elements
as functional modules and will
select these devices from the
manufacturer’s standard
module list, with only inter-
facing and application
information defined.

The report
developments

describes
in firmware

PASCAL “Microengine”, a
16-bit chip set which directly

executes PASCAL programsl
up to five times faster than is |

possible with conventional
systems software.

Contributors includé Branko
Soucek from Zagreb Univer-
sity, Gill Ringland of Inmos,
UK, Chris Hawkins of CAP
Microsoft, UK, and Paul
Hazan of John Hopkins
University, US.

The report costs £130 and is
available from Infotech Litd,
Nicholson House, Maiden-
head, Berks. SL6 1LD, tel:

including Western Digital’s I 0628 35031.

Metro jumps on board

ANOTHER INDUSTRIAL
‘giant’, Grand Metropolitan, is
going into the microcomputer
market. The massive group,
which includes Watneys;
Express Dairy, IDV, Berni and
Mecca, has formed a new
company called Metrotech,
which will provide microcom-
puter services for the Grand
Metropolitan Group and
operate in the open market.
Metrotech will specialize in
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total systems including hard-
ware, software and support.
The hardware offered will
include the North Star
Horizon, the Vector MZ and
various Cromenco models,
which together span a disc
storage range from 320K to 70
megabytes.

The company has a show-
room at Waterloo Road, Ux-
bridge, Middlesex UB8 2YW,
tel: 0895 58111.

BT e e Printout resse sy

‘Million
jobs in
four years’
— industry
minister

THE DEBATE about the
impact of microprocessors
on employment has so far
been dominated by those
politicians and union leaders
who claim that there will be
massive unemployment and
unrest in the eighties.

Headlines

The orthodox arguments, that
this technology will create
more but different jobs, as
all technological advances
have done so far, have not
caught the headlines.

But now the Government
has decided to step up its
campaign to promote the
growth and acceptance of
the new electronics.

King

Canute

Industry Secretary Lord Tren-
chard, speaking at the open-
ing of the National Micro-
processor and Electronics
Centre, said opponents of
the microelectronics rev-
olution were like King
Canute trying to stop the
advance of the sea.

He commented that the
country should look at the
effect of the silicon chip on
the US. In the past three
years more than 750,000
jobs had been created in
California, and in the last
four years over Sin jobs
in the country as a whole.

Wishtul

thinking

He believed that, given the
effort, the effect could be
repeated in the UK.

‘*In a recently published MORI
survey conducted from my
Department, about 5% of
the top British 1000 com-
panies thought that they
had aiready lost a share of
the market because of their
failure to compete with
microelectronics,”’ he said.
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Reviewer’'s howlers?

SINCE THE HP-41C is new on the market and

not yet fully available, Vincent Tseng’s inept

review will very likely escape the how! of user-
protest it deserves.

1 suppose one can’t blame him for chasing
the rather silly hare of ‘‘is it or is it not a
computer’’, as this was started by the Hewlett-
Packard press office in their release to the
media. But this isn’t the problem. Any machine
of this degree of sophistication represents the
work of a rather intelligent team, and a
reviewer should approach his task of criticism
with some degree of humility. Or at least with
scientific method.

0O Why does Mr Tseng conclude that the
printer offers ‘‘full alphanumerics upper
case only”’? Has he operated the printer?
Has he even read the printer manual? It’s
difficult to understand how he can have
missed the fact that in addition to the
facility of lower case, full punctuation,
and mathematical symbols (including the
most commonly used Greek letters), the
printer is also user-programmable to pro-
duce any character that can be supported
by the dot matrix. This ‘‘surprisingly
dumb’’ printer can do all of this in normal
or bold print.

O 1t does not, as Mr Tseng intuits, have to
“print a full line of 24 characters, filling
in with 23 spaces, even when only one
character needs printing’’. If he means
that printing is always accompanied by
line advance (which is a different thing)
he has failed to spot that the device carries
a 40-character buffer capable of accumu-
lating characters and running them off
as a string. The “silly oversight”’ he at-
tributes to the manufacturers is clearly
his own.

J Another untested surmise appears in his
discussion of the way the CMOS memory
is sustained. He suggests that ‘‘the batteries
cannot be removed for more than a few
seconds without corrupting or losing the
contents.’” Who says? The manual guaran-
tees the CMOS charge for thirty seconds
while the batteries are changed over, but
1 took the trouble to test the length of
hold-over (as Mr Tseng clearly has not):
the batteries can be removed for at least
24 hours with no loss of memory!

O Another **shortcoming which needs serious
attention’’ dreamed up for the machine
by your second-guessing reviewer is its
supposed inability to protect programmes
against being over-written. How would it
be if the designers had made the provision
for the programme instruction ‘“END”’
to shut the door automatically on the
previous programme when fresh space is
called up with “GTO . . .”’? Well, they
have. Next question.

] “Fiddly to access’ submerged functions,
says Mr Tseng. Has he tried using the
Assign facility, which enables any function
to be called up by pressing a single key?
No reference list of these functions, says
Mr Tseng. How about the index of the
manual, where they're clearly picked out
in blue? Or the 16-page *‘Quick Reference
Guide’’. Or even CATALOGUE 1 in the
machine itself, which gives a quick flick
through all the 140-odd functions.

The key to these howlers (and there are
more, but it’s boring to go on) lies in his ex-
asperation at the manual’s alleged failure to
provide ‘‘quick and concise reference’’, com-
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bined with his weary concession that ‘‘the
manual might be good for a first-time user

Rather than seeking to dish up instant judge-
ment, it would have been better if Mr Tseng
had approached this really rather subtle
machine in the spirit of a first-time user. Which
he would have been, if he’d ever actually got
round to using it.

Chris Bidmead,
London N.W.3

Our reviewer, Vincent Tseng, replies:

FIRST, I fully admit I did not realise the total
capabilities of the HP-41C printer — but it
must be borne in mind that I had the HP-41C
system for a very short time. It was one of the
first in this country and in demand for
demonstrations, so I concentrated my time on
the calculator itself.

Also under normal usage, such as listing
programs, using the CATalogue functions and
printing out messages entered on the keyboard,
the printer did print only upper-case alpha-
betics, numerics, punctuations and common
maths symbols, which I called ‘‘full alpha-
numerics upper-case only’’, referring to the
commonly known 64-character upper-case
ASCII character set.

“Surprisingly dumb’’ and *‘silly oversight’’
referred to the need for the print head to move
the full length of the line even when only one
character needed printing. For example, when
using the ‘‘CATalogue 1” function, the printer
took a long time to list all the functions. I am
sure if better use were made of the 40-character
buffer by printing to a near optimum path (eg:
bidirectional printing and moving only the
lenth required for printing) throughput would
be faster.

1 do not see any advantage in having the
print head move the full length of the line all
the time. Do you? Whether the head advances,
steps or print spaces/blanks is not the point.

As for memory retention with batteries
removed, my sample certainly did not retain
memory for as long as 24 hours. H-P would
not have guaranteed retention for only 30
seconds if 24 hours were typical. Have you
tried switching on the calculator with the
batteries removed? I assure you that my sample
had total memory loss within 10 secs or so.

My point about the ‘‘shortcomings’ in
memory protection is amply illustrated in
your own letter — the need to use a deliberate
sequence so as 10! to corrupt memory contents
(ie: the “END"’ and “GTO . .”). I feel it would
have been better to use an obviously deliberate
sequence when it is required to change/modify
or gverwrite memory, so that memory contents
are protected from errors in operation.

I do realise that the submerged functions can
be assigned under ‘“USER’’ to allow their use
by a single keystroke. However since there are
many submerged functions and few keys on the
keyboard, one does not need a calculator to tell
that not all of the submerged functions can be
assigned a separate key. Moreover this leaves
nothing for real user definition, which defeats
the purpose of the ‘“‘USER’ mode. Other-
wise why have H-P not assigned the functions
to keys themselves?

**CATalogue 1'°, the quick-reference guide
and the index of the manual give only a listing
of the mnemonics of the available functions.
Some functions, such as “FS?C’’, are not
immediately obvious to everyone, and there-
fore need explanation. A quick reference to all
the functions and a brief explanation of what
they do would be useful.
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“Sarah by Teletype” by Gerald Seymour

He made it himself!

I HAVE just read my first copy of Practical
Computing (January 1980), and must congrat-
ulate you on a very interesting and informative
publication. Indeed, the experience was so
exciting that you really must forgive me if 1 run
about every which way at once.

Firat a comment on “QWERTY query”
(page 49). Reginald Mascall and other readers
may be interested to know that the sentence,
“Pack my box with five dozen liquor jugs”
also contains every letter of the alphabet and is
shorter than *‘The quick brown fox jumps over
the lazy dog”’
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Shorter sentences exist and readers may like
to try to reduce the redundancy still further. Of
course, the goal can be approached from the
opposite direction. Consider the following
‘sentences’:

A MISTYPED CHUNK OF BGJLQRVWXZ

BUT MY LEXICON HAS DFHJKPQRVWZ

Get the idea! Each letter of the alphabet is
used once, and the sentence provides its own
explanation for the nonsense remnant. The
object here is to reduce the number of letters in
the remnant. Readers may like to challenge,
“BUT CAP MY ENGLISH WORD
VXJQKFZ’.

A comment about A.C.Kilgour’s article,
‘“Speak memory ... draw me a picture of the
real world.’’ On page 85, he mentions that each
picture cell has its darkness integrated over the
cell area and character/s selected to approx-
imate to this value are printed to obtain the
desired picture.

As a young lad back in '44, I approached this
problem from the other direction and produced
typewritten pictures (usually portraits) using
the shapes of the available characters to pro-
duce textures. The idea of including the grey
scale came later, sometime around the early
fifties.

The technique from then on was to examine
each cell and select a character that came
nearest to matching the light and dark distri-
bution within the cell, as well as the overall
grey tone. When one had to be sacrificed for
the other, it was always the grey tone that was
allowed to float a step or two, the shape being
regarded as the more important. The increased
resolution of this approach permitted easily
recognisable full-face portraits of small size
even when using the relatively coarse characters
of a pica typeface.

Your Editorial provided what was probably
the saddest news of all. For the past fourteen
years | have been developing a completely
original mathematics embracing a new algebra,
modified geometry and an additional branch of
statistics involving new operations, theorems,
series and relationships galore. Over the years 1
have produced a considerably quantity of
material on this work and found some applic-
ations, particularly in engineering design.

The task is colossal with much still to do, but
the work was becoming increasingly slow. I
needed a really good number cruncher. The
popular press was hopeful; simple calculators
would soon cost less than a pound, while a
tenner would buy one of the best of program-
mable scientifics, they said. The home
computer would arrive with change from a
hundred pounds, they said.

With my work becoming painfully laborious
and pitifully stow, a few months ago I decided
to await the arrival of the cheap computer and
carefully put away my notes until that happy
day. But now it appears that this will never
happen. Your magazine makes it plain that the
current high prices will rise and continue to do
sO.

This means that people such as myself with
an income considerably below the average will
never be able to apply the benefits of this tech-
nology to our own work. So may I appeal to
the manufacturers of the more serious
machines to stop updating (and up-pricing)
some models and let continuing production
eventually bring these within the reach of
ordinary folk.

Gerald Seymour,
Stapleford,
Nottingham NG9 8GY
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Jones the Frog

WITH REFERENCE to Mr Mascall’s letter
(Feedback, January) my dictionary defines a
sentence or phrase which contains all the letters
of the alphabet as a program.

I have encountered another example in the
form of a test phrase used by some French
radiotelegraph stations when idling on a radio
channel. It reads ‘‘voyez le bricles geant que
j’examine pres du wharf”’,

M. Jones,
Cardiff Road,
Newport, Gwent.

Buyers are daft

REGARDING Duncan Scot’s report
“Computer chief hits out at cowboys’ (PC,
January 1980), in all aspects of business large
and small, the watchwords are cavear emptor
(let the buyer beware); in the modern idiom,
“You get what you pay for”’.

Over the twenty-four years I have been in
computing, ‘‘cowboys”’ of one sort or another
have always impeded the establishment of
confidence in the application of computers and
will continue to do so irito the future if buyers
of services, software and hardware do not
make reasonable checks upon the vendors.

For some strange reason, when it comes to
computers, buyers seem not to apply the same
criteria that they would apply to, say, the
purchase of a washing machine for their home
or a typewriter for their business.

I don’t pretend to know the underlying
psychology of this but it existed when the first
mainframe computers came into business, it
was repeated with the advent of the smaller
minicomputers and is with us yet again now
that micros are on the scene.

In the early days there was the apparent
excuse that there was nobody to turn to for
advice since computing was something new. |
say ‘‘apparent’ advisedly, because even new
disciplines can be applied successfully if the
business brains apply the proper controls.

Despite the early setbacks, computers are
still with us, although many an incompetent
company director is not. More to the point,
however, is the fact that there are people
around with more than a decade of experi-
ence who are offering a service to the micro
user. It is therefore up to the buyer to ensure
that his purchases are backed by competent
advice, which is preferably independent from
the vendor. One form of this is to be put in
touch with a successful user of some years’
experience.

Another way is to seek those with
membership of the appropriate professional
society to guide them. On this point, it is wrong
to assume that, for example, members of the
British Computer Society are interested only in
very large computers. There is an obligation
for all members to keep abreast of current
developments. In this context therefore, there
is already something which Gerry Cook of
Logabax Ltd is requesting, ie certification of
the individual.

One of the forms in which this appears in
“MBCS’’ after a name.

P. J. Winnall, MBCS,
Sheffield, Yorks.

Misinterpreted values

I READ with interest the article in the January
edition of Practical Computing on North Star
BASIC and the method by which it represents
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reserved words. Unfortunately, the ingenious
method used to list these gives some spurious
results (such as “PYDM"’), apparently due to
the BASIC misinterpreting values which are
not assigned.

In North Star BASIC, there is a table of
reserved words and their corresponding values,
In release 5.0, this is at 3EF5 and in release 5.1,
it is 3F04. Hence, the easiest way of listing
these is merely to print out the table and the
accompanying program achieves that.

Using this method, some of the anomalies
described in the article are explained. For
example, ‘‘ ="’ is only represented by 245 and
not by all the other codes (which are
unassigned). Similarly, the peculiar ‘‘reserved
words’’ reported are spurious. I would surmise
that BASIC does not check for the end of the
table when presented with an unassigned value.

I enclose a copy of my program and a sample
output.

Dr Adrian Stokes,
Milt Hill,
London N.W.7.
128 LET 158 CREATE
129 FOR 159 ERRSET
130 PRINT 160 RUN
131 NEXT 161 LIST
132 IF 162 MEMSET
133 READ 163 SCR
134 INPUT 164 AUTO
135 DATA 165 LOAD
136 GOTO 166 CONT
137 GOSUB 167 APPEND
133 RETURN 168 REN
139 DIM 169 NSAVE
140 STOP 170 SAVE
141 END 171 BYE
142 RESTORE 172 EDIT
143 REM 173 DEL
144 FN 174 PSIZE
145 DEF 175 CAT
146 ! 176 STEP
147 ON 177 TO
148 OUT 178 THEN
149 FILL 179 TAB
150 EXIT 180 ELSE
151 OPEN 181 CHR$
152 CLOSE 182 ASC
153 WRITE 183 VAL
155 CHAIN 184 STR$
156 LINE 185 NOENDMARK
157 DESTROY 186 INCHARS
187 FILE

100 REM Program to print out list of values corres-
ponding to reserved words

110 REM in North Star BASIC. This program is
.specific to Release 5.1 BASIC.

120 REM For other releases, the constant in the
first program line must be

130 REM changed appropriately. In Rel 5.0, the
value is 16117.

140 REM The format of the table is each value
(> 127) followed by the

150 REM reserved word. The table is terminated by
a byte value 255.

160 P=16132 REM Start of table

170 Q=0 REM Output port number

180 S=EXAM(P) REM Pick up byte

190 IFS=255 THEN END  REM Check whether
finished

200 RRINT £Q\£Q,S,** ", REM Make output
neat

210 P=P+1 REM Increment
pointer

220 S=EXAM(P)
230 IFS > 127 THEN 190

REM Pick up byte
REM Check if end of

word

240 PRINT £Q,CHRS(S), REM Else print
character

250 GOTO 210 REM and loop
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Your Commodore PET System

The Commodore PET is Britain’s best selling microcomputer
' and the most popular choice in every field:-

% In Education for teaching Computer Seience
and as a teaching aid for other subjects,
% InScience and kingineering for solving
problems and for monitoring laboratory
equipment.
% In Business the PET <ystem
can bhe put to a wide range of
functions including Payroll.
Accounting. Statistical
Analvsis. Stock Control and
Word Processing.

A SELF-
= CONTAINED
MICRO-
COMPUTER
FROM £550.

Not least of its attractions is the price of a PET ~ from £550 for a self contained unit,to under £2,500

for the complete system including Floppy Disk Unit and high-speed Printer. Ask your nearest
Commodore dealer below for details about Commodore hardware,software and training courses.

OurDealer Network

LONDON

Capital Computer Systems,

W1.637 5551 .
ACE (by Top TV L1d], SW1.7301795
Micro Computer Centre,

5W14.876 6609
LogicBox Ltd, SW1.2221122
Sumlock Bondain Ltd, EC1. 250 0505
Da Vinci Computers Ltd,

NW4.202 9630
L & JComputers, NW9.204 7525
Adda Computers, W5.579 5845
€SS Business Equipment Ltd.

EB.254 9293
Advanced Management,EC2.638 9319
MetycleanLtd, SW1.828 2511
Microcomputation,

Southgate, 882 5104
T.L.C. World Trading Ltd, WC2.839 3894

HOME COUNTIES

Orchard Electronics Ltd,
OXON, 0491 35529
D.L.Chittenden Ltd, CHESHAM, 4441
J.R.Ward Computers Ltd,
MILTON KEYNES, 562850
Dataview Ltd, COLCHESTER, 78811
South East Computers Ltd,
HASTINGS, 426844
Symtec Systems Ltd,
SOUTHAMPTON, 38868
AiphascanLtd, BANBURY, 75606
Super-vision, SOUTHAMPTON, 774023
Millhouse Designs Ltd,
ALTON, (042} 050374
Micro Facilities Ltd, MIDDX, 979 4546
DDM, BRENTWOOD, 230480
StuartR. Dean Ltd, SOUTHENO, 62707
Alpha Business Systems,
HERTFORD, 57423
HSV Microcomputers,
BASINGSTOKE, 62444
HSV Microcomputers.
SOUTHAMPTON, 22131
RUF Computers (UK),
BURGESS HILL, 45211
Wego Computers Ltd,
CATERHAM, 49235
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T.& V. Johnson, CAMBERLEY, 62506

T.& V. Johnson, OXFORD, 721461

PetalectElectronic Services Ltd,
WOKING, 23637/21776

Business Electronics,
SOUTHAMPTON, 738248

Amplicon Micro Systems Ltd,
BRIGHTON, 562163

BromwallData Services Ltd,
HATFIELD, 60980/64840

MMS Computer Systems,
BEOFORO, 40601

Isher-Woods, LUTON, 416202

Sumlock Bondain, NORWICH, 26259

CSE {Computers), READING, 61492

Oxford Computer Systems,
WOO00STOCK, 811976

MIDLANDS &
STH. HUMBERSIDE

Taylor Wilson Systems Ltd,
KNOWLE. 6192

Betos {Systems) Ltd.
NOTTINGHAM 48106

Holbrook Business Systems,
DERBY, 368088

Lowe Electranics Limited,
MATLOCK, 2817

Oavidsan-Richards Ltd,
DERBY, 366803/4

Ardeq Data Processing,
LEICESTER, 22255

Tekdata Ltd, STOKE-ON-TRENT, 813631

C.S.M.Computer Systems,
BIRMINGHAM, 3606264

u & Leisure Micr =8

KENILWORTH, 512127

Caddis Computer Systems Ltd,
HINCKLEY, 613544

Allen Computers, GRIMSBY, 40568

CPS§ (Data Systems) Ltd,
BIRMINGHAM, 707 3866

Camden Electronics,
BIRMINGHAM, 773 8240

Clitfstock (Computer Systems) Ltd,
WOLVERHAMPTON, 24221

YORKSHIRE &
NTH. HUMBERSIDE

Microprocessor Services,
HULL, 0482 23146
Microware Computers, HULL, 562107
Computer Workshop, LEEDS. 788466
Hallam Computer Systems Ltd,
SHEFFIELD, 663125
Ackroyd Typewriters Ltd,
BRAOFORD, 31835
Datron Micro Centre,
SHEFFIELD, 585490
Yorkshire Electronics Service Ltd,
MORLEY, 522181
Shetfield Computer Centre,
SHEFFIELD, 53519

NORTH EAST

Dyson Instruments, OURHAM, 66937
Currie & Maughan,

GATESHEAD, 774540
Wards Office Supplies,

GATESHEAOQ, 605915

Tripont Associated Systems,
SUNOERLAND, 73310

Newcastle Computer Services.
NEWCASTLE UPON TYNE,
(0632) 615325

SOUTH WALES &
WEST COUNTRY

Computer and Oesign,
BROAOSTONE,0202 697341
A.C.Systems, EXETER. 71718
Computer Supplies (Swansea),
SWANSEA, 290047
Sigma Systems Ltd, CARDIFF, 21515
DevonComputers, PAIGNTON, 526303
Bristol Computer Centre,
BRISTOL, 23430
J.A.0.Integrated Services,
PLYMOUTH, 62616
Sumlock Tabdown Ltd, BRISTOL, 26685
Radan Computational Ltd,
BATH, 318483
T.& V. JohnsonLtd, BRISTOL, 422061

NORTHWEST &
NORTH WALES

B.&B.Computers Ltd, BOLTON, 26644
Megapalm Ltd, CARNFORTH, 3801
Tharstern Ltd, BURNLEY, 38481
Fylde Business Machines Ltd,
PRESTON, 731901
Preston Computer Centre,
PRESTON, 57684
RPL Microsystems, DOUGLAS, 4247/8

LIVERPOOL

Microdigital. LIVERPOOL, 227 2535
Rockliff Brothers Ltd.
LIVERPOOL, 521 5830

MANCHESTER
Cytek {UK) Ltd,
MANCHESTER, 832 7604
Executive Reprographic Ltd,
MANCHESTER, 2281637
Sumlock Manchester Ltd,
DEANSGATE, (0618) 834 4233
Computer Workshop,
MANCHESTER, 832 2269
Professional Computer Services Ltd,
OLDHAM.061-624 4065
0.Kipping Ltd, SALFORD, 834 6367
Catlands Computers Ltd, 0625 527166

SCOTLAND

Microcentre, EDINBURGH, 225 2022

Thistle Computers, KIRKWALL, 3140

McAllister Business Equipment,
EDINBURGH, 336 2402

IRELAND

Softech Ltd, DUBLIN, 784739
Medical and Scientific,
LISBURN, 77533

FFhisisa list ol dealers
participating in associated
advertising and nota [ull list.

Czcommodore

We made small computers bigbusiness.
Commodore Information Centre, 360 Euston Road, NW1 3BL.01-388 5702

* Circle No. 163
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Spot the looney

WE HAVE HAD to institute a daft letter
section of Feedback this month. The first
comes from Fats Wannamaker Junior, who
purports to write from Ocean Software Inc,
New Jersey.

‘HOW are things in little old England? What we
at Ocean would like to know is this: Will future
government have deployment option over the
multiprocessing activity window, or will the
Euro-users’ event-horizon resolve ultimately to
become a low impact scenario in this respect?
More plainly, are we to anticipate a negative
stimulus situation at this point in time?
Perhaps even a negative man-in-the-street
situation? You see what I mean; that
mankind’s ultimate interface could become no
more than a low-level event, resulting from a
lack of strategic forward planning input
throughout the man-machine symbiosis.

The architecture, and indeed the hierarchy
and entire spectrum of all strata might prove
to be an OEM oriented ongoing throughput
discipline! A simultaneous distributed turnkey
facility may emulate the ongoing fragmenta-
tion of our culture differential, but unless a
target interpolation is considered, the primary
trade-off, a zero-redundancy array will never
be encountered!

A typical example is the move toward the
integrally redundant accuracy 16-bit and even
32-bit micro facility vectoring in on the
personal processor, irrespective of a verified
speed enhancement achieved through dyadic
CPU 8-bit multiprocessing in what is after all
an interpreter scenario. Consider a second
order of magnitude finite configured data base
utilising all encompassing maximally
configured characterisation.

We surely need a specific software parity
criteria in a civilisation seeking sophisticated
user-transparency. Do you not agree that our
socio-electronic integrity, if it is not to be a
constraint simulation, must avoid any
credibility gap’.

It's a free country!

The second is an extract from a letter
received by Transam, reproduced with their
permission.

‘HAVING BRIEFLY outlined our purpose in

pursuing the purchase of a microprocessor,

would you please be so kind as to answer the
following queries?

O Would you demonstrate the usage of the
microprocessor in our school to Staff and
PTA representatives and to a selection of
children to see if the microprocessor, more
appropriately its VDU, can cope with a
class;

O Be willing to answer the many questions
both for and against the usage of the
microprocessor in education today;

{J Allow us a trial period thoroughly to test
the microprocessor without obligation
to purchase;

O If we were completely satisfied with the
handling capabilities of the micropro-
cessor allow us to purchase one by paying
half the purchase price on delivery and
the remainder over a period not exceeding
one calendar year;

[J Allow us to purchase the microprocessor
at a much reduced price with a view to
showing that it can be very effectively used
in a primary school as an educational
aid. This would then give you the oppor-
tunity to use any of your new educational
programmes in our school.”
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Life memory shortage

RECENTLY 1 received my copy of Practical
Computing for January with the program
‘Life’, written for the 380Z.

I am taking O level in computers and have an
extensive library of tapes. I understand the
program but when it is run using BASG or
BASGF, the 380Z states that it is ‘““OUT OF
MEMORY SPACE at LINE 20”’, so evidently
the DIM A (3000) is too large.

After seeing this happen, 1 switched the
micro off and reloaded the BASIC but there
was still this problem. Obviously the DIMs
statement cannot be changed without changing
the whole problem. Could you please tell me if
I am overlooking something?

The BASIC is RML 9K

Ian Crosswell,
Kings Norton,
Birmingham, B38 8TW.

It looks as though the problem is lack of
memory. A 3000 element vector takes up 18K
of memory, since each real number in this
BASIC needs six bytes. The answer is to
compact the vector. This might take a bit of
experimentation, but the way I'd 