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PROFESSIONAL HARDWARE

Use of the North Star Horizon for a short period
will enable you to appreciate the professionalism in
the product. There’s a solid well-built chassis, a good
power supply, a quiet fan and an attractive wooden
case. There’s a ZBOA processor running at 4MHz
with the 250ns static RAM boards.

There are dual integral Shugart minifloppy drives
(capacity of about 360 KB on line, with an option
for a further two drives), enabling easy and quick
handling and copying of programs and data files.

And of course, there’s the 12 slot S-100 bus which
enables you to plug in many types of peripheral
boards, including a hardware floating point board
for increased ‘number crunching’” performance.

PROFESSIONAL SOFTWARE

North Star Computers built their professional
reputation around their powerful, but simple, Disc
Operating System and Disc Extended BASIC
Interpreter.

The latter contains, in addition to the usual BASIC
commands, random and sequential access disc files,
strings, string operators, multiple dimensioned arrays,
formatted output, machine language CALL, memory
EXAMine and FILL, line editor, program chaining
and more.

HORIZON

For Business, Scientific and Educational Uses.

The CP/M operating system is also available as an
option and provides access to a Macro Assembler,
C BASIC Compiler and FORTRAN-80 and
COBOL-80 Compilers. A standard UCSD PASCAL
has now been implemented.

TYPICAL APPLICATIONS SOFTWARE

® Financial ® Purchase Ledger

® Mathematical ® Stock Control

® Statistical ® Payroll

® Educational ® General Ledger

® Games ® Estate Agents Package

® Sales Ledger ® |ncomplete Records
® Employment Agents

HORIZON with dual drives, 24K RAM and standard
serial port — £1823. Extra 8K 250ns static memory —
£155. Extra serial port — £45, Parallel port — £45,

COMPLETE HORIZON BUSINESS SYSTEM
(hardware) with 24K RAM, dual mini-floppy drives,
VDU and 30cps printer — £3616; 32K RAM, dual
mini-floppy drives, VDU and 150cps printer £4658.

Prices exclude VAT and carriage.

Dealer, OEM and Educational Discounts available.

EQUINOX

COMPUTER SYSTEMS LTD.
“KLEEMAN HOUSE"

16 ANNING STREET, NEW INN YARD,
LONDON EC2A 3HB.

Tel: 01-739 2387/9 01-729 4460
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INTRODUCING

THE GREAT
BRITISH .

PEEESDEREREED

KEYBOARD
BY

alphameric

] NO SWITCHES TO FAIL ALPHAMERIC'S very own A/D LSI/MOS encoder plus
ALPHAMERIC's patented proximity detection minimises
soldered and mechanical connections, minimises component
counts, and eliminates expensive PTH boards. The result
1 is outstanding reliability at modest costs.

ALL 128 ASCII CODES 54 trimode coded keys (including Escape, Delete, Back-
slash) plus Control, Caps Lock (for TTY compatability}
Shifts, on-board Repeat, plus a DC level key for firing
Reset, Interrupt etc. 60 keys in all.

TRUE N KEY ROLLOVER Unbeatable by the fastest operator.

TACTILE.FEEDBACK Like some high quality typewriters, it tells your fingers
what they ‘re doing. Has Industry Standard full-travel keys.

RUGGED CONSTRUCTION A steel chassis takes the knocks and protects the PCB. The
key mechanics cannot transmit excessive stress to the PCB.

LOW POWER CONSUMPTION Only 25 ma at +5V and —12V.

TWO SHOT MOULDED BUTTONS For key inscriptions that never fade.

POSITIVE OR NEGATIVE LOGIC Logic for data bits (one TTL load) and for strobe/DC

outputs (5 TTL loads) are separately user-selectable for
easy interfacing to Micros, UARTS, etc.

PROFESSIONALLY PROVEN DESIGN ALPHAMERIC’s keyboards are in thousands of Great
British  Terminals (and overseas terminals too!)
ALPHAMERIC’s MOS encoder (world’s first for capacitive
keyboards) was first available five years ago.

AVAILABLE NOW Brand new, ex-stock, with data sheet and 12 month
warranty. Cash and Carry or clip the coupon. £75 each plus
£6 VAT plus £2 P & P if applicable. Mating 20 way Berg
connector plus 2 metres 20 way ribbon cable available at
£3 plus £0.24 VAT.

DON'T TAKE A RISK WITH A HEAP OF MECHANICAL SWITCHES! INVEST A LITTLE
EXTRA IN STATE-OF-THE-ART SOLID-STATE RELIABILITY! CLIP THE COUPON NOW!

ALPHAMERIC Keyboards Ltd. Send me . . . Great British Keyboards at £83 each inc VAT and PP
RegyipiEnglandiNORI0ILED2 Send me . . . . mating connectors each with 2 metres cable @ £3.24
Manor Way, Old Woking,

Surrey. GU22 9JX | enclose my cheque (allow 7 days for clearance)
NAME oo o - o . o o s e e e . Charge to my VISA/ACCESS/DINERS card

ADPDIRESSrw. - - - k- 6. e - Ty Expiry date:

ST JEL - mae b (- - s | BEIE - LK ¢Not VISA

.................... cardNo: L] | MITLLIILTL]

skl bsd - P B BeRsELS MY Signature:
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At last a whole menu of programs to feed your PET at prices which knock the bottomn

out of traditional software costs. s
Our 16 page catalogue lists nearly 130 programs from £3 to £50 (including VAT). /g@
These cover Business Routines, Programming Aids to help you make the most of . ¥

your PET and some super games to play with it. Here are just a few examples. /< &«f @e:
RO
TRY THESE PROGRAMS AT YOUR NEAREST PET DEALER Allour prices include VAT. 7 q;\“:e“’o\‘ﬁ’
Addressbook £6 Estate Agent Pack £25 Microchess £14 Tax 78/79 £8 < ‘_}o‘\‘q\"’b QO"’
6502 Assembler/Editor £25 Graphics Package £12  Music £10 VAT Pack £17.50 /CSdb \Q\C’ ,83}0 Ve
Astrology £10 Invoicing £20 Payroll £25 S
Backgammon £8 Linear Programming £8 Percentage Costing £49.50 7 Qb'éé’bq"’.g&“ /
Bridge Challenger £10 Linear Regression £5  Pet Basic Tutorial £12 7 SN &
Civil War £7.50 Line Renumber £8 Sales Analysis £10 /\\-\d’ «t‘g’ 0‘\‘ & /
Data File Handler £12 Mailing List £15 Statistics £7 /@b E 3
Discounted Cashflow £8 Merge £8 Stock Control £12 > > &@‘o /
For further details of these and the other 110 programs in SuPer Startrek £8 Y 7 "c;‘o ;
our free catalogue, complete the coupon or call us today. % ¢
We also accept credit card orders over the telephone. % y
Specialists in Ve
E S U personal computer 7
programs, /
5-6 Vicarage Road, Edgbaston, Birmingham B153ES. e
Tel: 021-454 5348 Telex: 339396. s <0 &
Petsaft A member of the ACT Computer Group. /s \ﬁo )
PET is the trade mark of Commodore. /
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Try a comparison test.

Look at the features of Apple Il. It still has 8 I/O ports, high and low * Perhaps you’d like to be reminded that it is a special day or would
resolution graphics, a mini assembler, A/D paddles, fantastic Basic, Disks like to chase overdue accounts. Apple clock card is simply the best.
and the best documentation in the business. It is the most advanced on any personal computer.

Intelligent interface cards. Draw graphics with the light pen.

They ‘re neat. The high speed serial card, printer card and communication Make chips for your own software with the Eprom burner. Apple
card all have elegant documentation. There is also easy-to-use software naturally has spare sockets for this.

that mean taking B.C.D. from instrumentation, connecting your favourite 4 Make interfaces with the prototyping boards.

printer or talking to a time-sharing computer, is childs play. Apple makes L . , _— .

things easy. Use Apple’s incredible ‘programmers aid’ hardware option. More
Plus: thought and care from Apple for you to use.

* Say hello to Apple and let Apple talk back. Explore voice recognition, And there’s more yet more to come from our friends at Apple. Phone
computer voice recognition and computer voice production. You can Personal Computers’ distributors and get to know them. They’re busy,
now have large vocabularies. successful, highly qualified professionals and the best in the business.

Persona
Computers
Limited

Personal Computers Limited 194-200 Bishopsgate, London EC2M 4NR. Tel. 01-283 3391

*

Tim Keen, Keen Computers Ltd., Nottingham. Tel. 0602 583254 Peter McNaughton, Perthshire. Tel. 07388 8267

Stanton Smith, Microsolve, Edgware. Tel. 01-951 0218 Robin Woods, Isher-Woads, Luton. Tel. 0582 424851

Trevor Brownen, Crystal Electronics, Torquay. Tel. 0803 22699 Tom Piarcy, Topmark Computers, Huntingdon. Tel. 0480 212563
Trevor Williams, Padmede Ltd, Odiham, Nr. Basingstoke. Tel. 02-56671 2434 Steve Cooper, Creative Vision, Leeds. Tel. 0532 458444

Bruce Everiss, Micro Digital Ltd., Liverpool. Tel. 051-236 0707 John Page, P.I.P.S. Computer Services, Newcastle. Tel. 0632-482 359
Claude Cowan, Cambridge Computer Store. Tel. 0223 68155 Alan Wood, Apple Corner, London. Tel. 01-580 5304

George Sinclair, G.A.T.E. Microsystems, Dundee. Tel. 0382 74390
(>
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Editorial

1t can be taken as read that PCW strongly supports and
encourages the formation of clubs and users’ groups, but
the time has now come for a word of caution. If you
start something, you are taking on a responsibility to see
it through. A desultory approach brings derisory results.
Keep to the schedule of meetings. If you've just received
publicity in PCW and get enquiries as a result, deal with
them. We published James Cunningham’s article, Setting
Up a Local Group (Feb. 79) as a guide. It gives sound
advice and anyone intending to organise computing
activities in his or her area ought to read it.

Publisher’s Letter

Dear Reader,

A comparison between our first issue and recent ones
shows that PCW has come a long way. | believe that this
is because we were determined from the beginning that
the magazine would not consist of “in-house’’ writing —
which usually means a gloomy rehash of publicity
material and technical specifications. PCW created
awareness of the market for personal computers for the
home and small businesses and, issue after issue, presents
to the world the talents of writers who have never before
been published. We are proud of that.

Computer
Trader

is a Subscription Only publication for
people in the business of computers
and consumer microelectronics

The print run is limited.

To ensure your copy, take out a
subscription now.

U.K. £5 for twelve issues. Elsewhere:
£6 for twelve issues {surface mail).

Airmail rates to U.S.A $24 for
twelve issues.

Our address: Computer Trader,
5 Monmouth Place, London W.2.

Computer Trader and Personal
Computer World are from the same
publishing stable.

The perfect media for advertisers.

Note: Payment by cheque or postal
order, payable to Intra Press.

FREE!
A Copy of March issue, with every
new subscription.

Computer
Trader

APRIL 1979

SUPERSOF T

programs for PET on quality cassettes

NIM — with up to 250,000 matches! £1.49
KAYLES — far more complex than Nim £2.49
DISCOMANIA — drives you crazy £2.49
BULLS & COWS — original Mastermind £2.49
STONE, PAPER, SCISSORS — easy ??? £2.49
STOCKBROKER — realistic game £2.49
PLOTTER — High density graphics £2.49
SURROUND — fast game for two £3.49
MINEFIELD — super for kids £3.49

NUDGE, NUDGE - fruit machine game £3.49
BREAKTHRU — fast-moving graphics £3.49

BASIC RENUMBER — renumbers GOTOs etc
£1.99

RENUMBER — fast machine code version £4.99
ASSEMBLER Mk 1 — labels facility etc £3.99
ASSEMBLER Mk 2 — insert/delete added £9.99

Dispatched immediately. Post free. SAE list.
SUPERSOFT, 28 Burwood Avenue, Pinner, Middx.

Subseriptions

When PCW started publication, we had a
special six-issue offer. When these subscrip-
tions expired, we sent out reminders.

The renewal rate was 70%/!

PCW reader loyalty is becoming a byword
in publishing. If you’re having difficulty in
obtaining PCW at your newsagent, take our
subscription. You can find the details at
the foot of P.3.

ey

NORTH STAR HARDWARE
Ass, Kit

HORIZON-1-16K £1265.00 £ 995.00
HORIZON-1-24K £1375.00 £1090.00
HORIZON-2-16K £1575.00 £1295.00
HORIZON-2-24K £1695.00 £1395.00
ZBOA Processor board £ 175.00 £ 145.00

Hardware floating point board £ 215.00 n/a
16K Oynamic RAM board (200ns access timé) £ 275.00 £ 245.00
HR2Z-SIO Serial port £ 45.00 £ 29.00
HRZ-PtO Parallel port £ 45.00 £ 29.00
North Star compatible diskettes £ 3.00 n/a

OTHER MANUFACTURERS

Cromemco TU-ART |/O card £ 18000 £ 130.00
Heuristics model 20S Speech recognition card £ 145.00 nfa
Heuristics model 50 Speech recognition card £ 225.00 n/a
George Morrow 8080A CPU/Front panel £ 195,00 £ 175.00
Parasitic Engineering Equinox 100 £ 675.00 n/a
Parasitic Engineering Equinox £ 495.00 nla
Amp S-100 Bus compatible edge connectors’ nfa £ 3.25

All the above prices are exclusive of V.A.T. and carriage, and are correct at
time of going to press. A 5% discount is applicable for cash with order.
Educational and OEM discounts are available.

PERSONAL COMPUTER SERVICE FROM INTERAM . .,

A repair service Is available on most S-100 Bus compatible products. Please
write or telephone detailing problem(s) and equipment, and we will try our
best to repair your goods. Subject to availability of spare parts, documen-
tation and sufficient time. Before carrying out any work we will give you
an estimate for the cost of repair. 01-834 0261/2733

INTERAM C. ter Syst Ltd.
omputer Systems l INTERAM l

59 Moreton St. Victoria. London SW1
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Britain is a nation =~

Tavkor Wikson Systems Ltd

of PET lovers =

Bristol
Sumiock Tabdown Ltd
0272-26685
Cardiff
Sigma Systems Ltd.
0222-21515
Derby
Davidson-Richards (int) Ltd
0332-366803
Durham
Dyson Instruments
0385-66937
Grimsby

o i Allen Computers
Hobbyist - 0472-40568

o / Guildford
Commercial . {ppMm.

Scientist | 0483-37337
Hemel Hempstead

Education Data Efficiency Ltd

0442-57137

Liverpool

Dams Office Equipment Ltd

051-227-3301

London W.C.2

TLC World Trading Ltd

01-839-3893

London EC1

Sumlock Bondain Ltd

01-253-2447

Manchester

L Cytek (UK) Ltd

for the first time 061-832-7604

user and the professional Sumlock Ellectronic Svcs.

check out the PET, the world’s 061-228-3507

most popular personal computer Moriey (W. Yorks)

Yorkshire Electronic Svcs.

0532-522181

. b Newport

* AVA]LABLE mn elther 4K, 8K, 16K* or 32K* RAM G.R. Electronics Ltd
(*with large typewriter style keyboards.) 063367426

Northern Ireland

o ; o Medical & Scientif
¥ CAPABLE - just like a traditional computer. OB T T

# UNDERSTANDABLE - fast, comprehensive and powerful - ::.::'(‘g;‘:.::ns) Ltd

BASIC is one of the easiest computer languages 0602-48108
to learn, understand and use. Machine language Reading

iy . C.S.E. (Computers)
accessibility for the professionals. 0734-61492

. . . Southampt
¥ PERSONAL - easily portable and operated - just “plug in” symaec.g::::r:s Ltd

and go. Unique graphics make fascinating displays. 0703-37731
Business Electronics
% EXPANDABLE - built in I[EEE-488 output, 8K RAM expandable 0703735248

to 32K, parallel user port 2nd. Cassette interface. 3;,;";‘9 lies (S )
0r920140 o anees
% SERVICEABLE - easily serviced - only 3p.c. boards all readily Thame, Oxon

accessible. Memec Systems Ltd
084-421-3149

Commodore PRINTERS and DUAL DRIVE FLOPPY DISCS now Woking

available. Petalect Ltd
048-62-69032

i Yeovil
Contact your local dealer for a demonstration, also for memory Computerbits Ltd

expansion and peripheral details, also list of readily available 0935-26522
software.

£

In case of difficulty call COMMODORE SYSTEMS DIVISION
360 Euston Road, London. Tel. 01-388-5702
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l lts PRODUCTS ... . COMPANY NEWS . . .

PET Bi-directional Interface

This interface-package is a combination of hardware and soft-
ware which provides two-way communication between a Comm-
odore Pet and a Model 33 Teletypewriter. This not only provides
the Pet with a printer, but, where the Teletypewriter is suitably
equipped, with paper tape input and output and a full-size key-
board. Comprehensive documentation is included.

Details from: Allen Computers, 16 Hainton Avenue, Grimsby,
South Humberside, DN32 9AS. Tel: 0472 40568

New NCC Seminar Programme opens on Privacy and the Elec-
tronic Office
Implementing the Privacy Legislation, on 11 April, and What
Next in the Office?, on 24 April, will commence a series of one-
day seminars on a wide range of computing and related topics
which The National Computing Centre will be running during
1979/80. Held at about fortnightly intervals, the seminars will
deal with many of the situations, opportunities and urgent prob-
lems to be found in computing today. The seminars will be held
mainly in London, but some will be held in Manchester and
Birmingham.

Full documentation will be provided for each seminar.
For further information, including resumes of the seminars,
contact: Mrs. Val Cording, The National Computing Centre,
Oxford Road, Manchester M1 7ED. Tel: 061 -228 6333.

| ¢4

A Texas Instruments TI158 programmable calculator with the
business decisions package housed in a Solid State Software plug-
in module. Modules comprise a software business decisions lib-
rary, and include programs such as debt financing, project plann-
ing and budgeting, and demand forecasting. Cost of module is
£32.

Full details: Texas Instruments Ltd., European Consumer Divis-
ion, Manton Lane, Bedford, MK42 7PA.

New Consultants

Authorised MAPCON Consultants and Pet dealers B & B Consul-
tants are opening new showroom premises at 124 Newport
Street, Bolton, Lancs. Principal is J. Blackburn, who is interested
in handling other products. B & B will also handle the TECS sys-
tem, which is designed to work with a domestic TV as a Teletext,
Computer and Viewdata system.

Preliminary enquiries: 2 Withins Grove, Breightmet, Bolton,
Lancs. Tel: 0204 386485.

Micro Publication

‘Micro-Psych is a bi-monthly newsletter for mental health profess-

jonals interested in using small computers. Subscribers are prim-

arily M.D’s and Ph.D's and also include {in the USA) numerous

libraries and institutions. If you are interested, write to Marc D.

Schwartz, M.D., Community Health Care Center Plan Inc., 150

Sargent Drive, New Haven, Connecticut D6511. Subscription is
5. The newsletter seems most useful as a medium for book

reviews and contact between professionals.

Etcetera includes a lot

T & V Johnson (Microcomputers Etc.) Ltd., are now pursuing a

vigorous course in the small computer and add-on market. It

stocks and sells the Pet, the TRS80, the Apple Il and the

Sorcerer, mini floppy disk drives, 16K RAM upgrade for the

TRS80, and RS232C/S100 interfaces.

Full details from the company at 78 Park Street, Camberley,

Surrey, GU15 3PF.

Contact Datac

A new software interface between the Pet 2001 and the Centron-
ics Standard Parallel Interface is offered by Datac Limited. Using
the parallel user port means that the IEEE port is left free for
use with other devices. A "package deal’’ comprises the Centron-
ics P1 Microprinter, Pet Software Interface and the necessary
connecting cable/connector assembly for the one-off price of
£429. ‘

Contact: Datac at Tudor Road, Broadheath, Altrincham, WA14
5TN. Tel: 061-9512361/2.

Ohio is very Scientific

The Ohio Scientific Instruments C2—4P Minifloppy System (to
be evaluated in a forthcoming issue of Personal Computer World)
has 20K RAM, Basic, Assembler, Software packages — all avail-
able now from:

Abacus Computers Ltd., 62 New Cavendish Street, London W1
(Tel: 01-580 8841); Mutek, Quarry Hill, Box, Corsham, Wilt-
shire SN14 9HT (Tel: 0225 743289); Thames Personal Com-
puters, 13 Wilmot Way, Camberley, Surrey {Tel: 0276 27860];
Linn Products, 235 Drakemire Drive, Castlemilk, Glasgow G45
982 (Tel: 041-634 3860); U Microcomputers, PO Box 24,
Northwich, Cheshire CW8 1RS (Tel: 0606 75627).

Venture Capital - Risk Finance

PCW Consultant Dr. Stephen Castell has formed a new company
— Computer and Systems Telecommunications Ltd., — an inde-
pendent management and financial consultancy in information
technology. Part of its activities is acting on behalf of clients
who are prepared to carry out "‘flotations’” of successful private
companies active in growth sectors.

Full details can be had through Dr. Castelf, at Computer and Sys-
tems Telecommunications Ltd., 20 Grange Road, Wickham
Bishops, Witham, Essex CM8 3LT. (Tel: 0621 - 891 776).

Extender Eurocards in Two Heights

Extender Eurocard {Ref AB072) boards from Vero Electronics
Limited, are now available in 3U and 6U heights and may be
used replacing a standard 100mm or 233,40mm Eurocard circuit
board for testing the back wiring of a frame, working from the
front of the unit.

With the extender board replacing the circuit board, the
circuit board itself can be plugged into the extender board for
testing under working conditions.

By soldering terminals (20 are supplied with the single height
and 40 with the double) into holes provided, scope probes can
be attached when required.

Eurocard Extender Boards are available in two versions,
either fitted with 64/64-way or 64/96-way indirect connectors
to DIN 41612,

Stop Press: Spring Catalogue (1979) just out.

Contact: Alan Young, Vero Electronics Limited, Industrial
Estate, Chandier’s Ford, Hampshire SO5 3ZR.

Package Deal

Micro Software Systems can offer the following packages: wages,
accounts, stock control, invoicing, word processing, estate agent
property handling. The packages are modular and designed to
run on systems such as the PDP 11/03, North Star Horizon,
Equinox 300, Digital Microsystems DSC.2.

Full details from {new address) 242 Heath Road, Grays, Essex.
Tel: (03756) 41991/2.

BB stands for Breadboard

From Lektrokit Ltd., comes the Superstrip SS-2 solderless bread-
board with 840 plug-in tie points. Accepts discrete components

9
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and ICs directly. Up to nine 14-pin dual in-line ICs can be
plugged into a single $S-2.

More details from Lektrokit Ltd., Sutton Industrial Park,
London Road, Earley, Reading, Berks. RG6 1AZ. Tel: (0734)
669116/7.

Discus 2D — S-100 Single/Double Density Disk System

Thinker Toys announce the introduction of DISCUS 2D, a full-
size, single/double density disk system capable of storing up to
600K bytes of data on each side of a diskette which is formatted
to be compatible with the IBM System 34. Like the original
single density DISCUS |, DISCUS 2D comes fully assembled
with a controller board and a Shugart SA800R full-size drive
mounted in a cabinet with a power supply.

The S-100 controller board is capable of handling up to four
drives.

Software includes BASIC—V TM virtual disk BASIC, DOS and
Disk/ATE assembler and editor. Extra cost optional software in-
cluding CP/MTM, Microsoft Extended Disk BASIC and Fortran
is available.

The price is $1 149 for the completely assembled single/
double density system and $795 for each additional drive. Now
available from Thinker Toys, 1201-10th St., Berkeley, CA94710.
For further information, contact Hilda Sendyk, (415) 524 2101.
1201 10th St., Berkeley, CA, 94710, USA.

Part of the wide range of “Verbatim’ magnetic data storage pro-
ducts available from BF! Electronics Ltd. These include discs,
cassettes, cartridges, magnetic cards, mini cassettes, mini discs
and mini cartridges. In the background are disc/card storage
boxes and files.

Details: BFI Electronics Ltd., 516 Walton Road, West Molasey,
Surrey KT8 00F.
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The PET Floppy Disk. For de-
livery dates contact CBM, 360
Euston Road, London, N.1.

The PET Printer. For delivery
dates contact CBM,360 Euston
Road, London, N.1.

New Vistas
Vista floppy disc drives available in the UK

*S100 compatible for Z80/8080 systems; *V200 Minidisc
5% £562 single and £812 double; *V250 full size floppy 8’
£843 single and £1291 double.

VISTA offers either mini disc (200K) or full size floppies
{250K). The S100 controller will control up to four drives (full
size floppies) or 600 Kb on line respectively.

System start up is automatic from an on board bootstrap
ROM, Software included is- CP/M BASIC. The computer should
have 24K RAM available.

Details from: U-Microcomputers, P.O. Box 24, Northwich,
Cheshire CW8 1RS.

Users’ Group

Keen Computers Ltd., are hoping to set up the U.K. Apple users
group under the chairmanship of Dr. Tim Keen. It is hoped that
this group will allow for the interchange of programs and infor-
mation between Apple users, and the solution of any problems
that may arise, both with hardware and software.

As the organising body of the users group, Keen hopes to
provide all members with a regular newsletter, probably bi-
monthly and to keep members informed of new developments.

Before the group can be fully organised, Apple users and
dealers (and the new ITT 2020 owners) should contact Keen for
more information.

Address: 5 The Poultry, Nottingham NG1 2HW,

Electronics from Tektronix

A new high-performance general-purpose 1GHz oscilloscope
from Tektronix, the Model 7104, “incorporates the latest tech-
nology in integrated circuits, cathode-ray tubes and interconnec-
tion systems” and is compatible with the existing Tektronix
7000 Series of plug-in instrumentation. Among the performance
features of the new instrument are a photographic writing speed
of 20cm/ns, a risetime of less than 350ps, a horizontal (X-Y}
bandwidth of d.c. to 350MHz, calibrated sweep speeds of up to
200ps per division, and a vertical sensitivity down to 10mV per
division.

The Tektronix 7104 1GHz real-time general-purpose oscil/os‘cope
For further information contact: Alan E. Hutley, Tektronix U.K.
Ltd., Beaverton House, P.O. Box 69, Harpenden, Hertfordshire.
Tel: Harpenden 63141 Telex: 25559
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Micro-Aid (Lloyds Bank Chambers, Camborne, Cornwall) has a
single sheet software catalogue listing useful programs for the
MSI and SWTPC computer systems. Programs offered include
mailing and Statpack (currently being featured in PCW). Micro-
Aid also quotes for writing BASIC programs for any purpose,
and has a consultancy service for small concerns wishing to com-
puterise. Advice is unbiased. Write to Colin Chatfield.

TRITON expands

The Triton hobby microcomputer now has: a motherboard, with
its own power supply {Kit form) and an optional case; an 8 K
static RAM board; and 8 K EPROM board.

Fufl details from Transam, 12 Chapel Street, London N.W.1.
Tel: 01 -402 8137. Also, a catalogue and price list is available on
receipt of an sae.

SHADE Aid

Shade (Computer Services) Ltd., have developed a low cost V24/
20ma convertor allowing V24 devices to be driven from a 20mA
line and vice versa. Data rates of up to 9600 baud may be driven
by the convertor.

Full details from Shade, 1 Patford Street, Colne, Wiltshire.

The good SEED

Strumech Engineering Electronics Division markets the Midwest
Scientific Instruments 6800 system. The MS| 6800 System 12 is
a complete system suitable for small business applications. An
excellent catalogue sets out in clear detail other products offered
by SEED.

Details and catalogue from Richard Hinton, SEED, Portland
House, Coppice Side, Brownhitls, Walsall. Tel: Brownhills 4321,

Software Architects Ltd. are holding a ten-day (non-residential}
course on Systems Design with Microprocessors. Venue is the St.
James Hotel, London, from 23rd April — 4th May, 1979. The
course is given by Leslie Dewhurst, a leading Z80 specialist. Cost
is £430 (excl. VAT). Ring 01 - 734 9402 for more details.

Popular Reprint

Computer Programs That Work, has now been reprinted. Three
sections: Mathematics, Science and Games. Cost is £2.40.

Full details from: Sigma Technical Press, 23 Dippons Mill Close,
Tettenhall, Wolverhampton WV6 8HH. Tel: (0902) 763152.

MAZUMA — iIt’s no Rumour
A special leasing service for personal computers and associated
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hardware. Approved small business and personal applicants can
lease, from 1 year upwards, the equipment of their choice
against monthly rental payments made by banker’s order. At the
end of the basic lease agreement, rental can be continued indef-
initely for a nominal annual charge or purchased outright.

Full details and application form from: Mazuma Ltd., Red
House Studio, Ingatestone, Essex CM4 0BL. Tel: 027 - 75 3295.

Coddling your PET

Intex (Datalog) Ltd., are offering a dustcover for the PET at
£4.95 (inc. VAT, postage 40p extra). A 10% discount is offered
to Pet User’s Club and IPUG members. The cover is tailored to
fit snugly and is strongly made.

Details from: Intex {Datalog) Ltd., Eagtescliffe Industrial Estate,
Eaglescliffe, Stockton-on-Tees, Cleveland TS16 OPN.

Tel: (0642) 781193.

TRS-80 SOFTWARE

All types of Software for the TRS-80. Imported and
U.K. written! Business, games and general programs
stocked for same day shipment. A few examples: —

User Programmable File Handling £14.95
Microchess £14.00
Cross Reference £7.95
Star Trek £14.95
Accounts Receivable £19.95
Inventory Management £19.95
Key Bounce eradication software £5.95
Space Fighter £9.95
Send SAE for full listing and addition to our mailing
list.
A.J. HARDING

28 Collington Avenue, Bexhill-on-Sea, E. Sussex
Tet: (0424) 220391

PEBETALBGT fcTronic services LTI

WHY BUY A MICRO COMPUTER FROM US?
BECAUSE:

1) Established Company trading since 1971
2) Electronic servicing is our speciality
3) We have in house programmers/systems

analysts

4) We have our own service engineers

5) We will demonstrate the PET at your
premises

6) We can customise the PET to your
requirements

7) We can arrange finance

8) We offer, after the three month warranty,
an annual service contract from £69.50

9) You benefit from our experience of having
sold over 150 Micro Computers to industrial,
educational and business, personal users.

PET 2001/8 Micro - (omputer

VISIT OUR SHOWROOM AT:
34, Chertsey Road, Woking, Surrey.

We supply the full range of C.B.M. PET Micro-
computers. We also supply:
Dual Floppy Disks

24K Memory Boards

All types of Printers

All types of Printer Interfaces
Electronic balance Interfaces
Programs from C.B.M., Petsoft, Gemsoft. We
also offer a full consultancy and programming
service. We are developing a number of our own
business packages for all applications. Books on
Basic, Programming, Interfacing etc.

Full range of KIM’'s available. Tandy & ITT
2020 available. Maintenance, Hire purchase
facilities as well as ACCESS and BARCLAY-
CARD available.

£820.00
£320.00
from £450.00

FACTORY: TELEPHONE WOKING 69032/68497/20727

SHOP:

TELEPHONE WOKING 23637
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The Sorcerer Computer is a completely assembled and tested
computer system ready to plug in and use. The standard configura-
tion includes 63 key typewriter-style keyboard and 16 key numeric
pad dual cassette /0O, with remote computer control at 100 and
1200 baud data rates, RS232 serial I/O for communication,
parallel port for direct Centronics printer attachment, Z80 pro-
.cessor, 4K ROM operating system, 8K Micrsooft BASIC in separate
plug-in Rom Pac™ cartridge, composite video of 64 chars - 30
lines, 128 upper/lower case ASCII character set and a 128 user-
defined graphic symbols, up to 32K on-board RAM memory,

operators manual, BASIC programming manua! and cassette/
video cables, connection for S100 bus expansion unit giving
access to the spectrum of exciting and useful peripheral devices,
such as Floppy disk drives, voice recognition/synthesis battery
back-up board in case of power failure, additional memory boards,

E-PROM cards give you the facility to program and re-program
your own ROM memories etc. etc. This is the most useable and
flexible system that's now available to the home and business user
at such a low price.

Introducing the personal
computer you've waited for.

|.00K AT THESE FEATURES

Supplied by — Factor One Computars
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The Exidy Sorcerer.

VAT
» WORD PROCESSING, COBOL, FORTRAN etc

= PLUG IN ROM CARTRIDGES
» WORKS WITH NORMAL TV
» S100 EXPANSION UNIT
» CASSETTE INTERFACE

» 780 CPU
» 32K RAM ON BOARD
* A REAL BUSINESS MACHINE

please make cheques and postal orders payable to JADE
phone your order quoting ACCESS or VISA number
for technical information or advice phone 0736 66565

A T,

17 Market Place, Penzance,Cornwall.

)

STRUMECH ENGINEERING ELECTRONICS DIVISION

FOR MICRO PROCESSORS
AND ANCILLARY
EQUIPMENT

BUSINESS e EDUCATION @ RESEARCH

32K RAM
DUAL MINI

SYSTEM ONE
trom £757 to £2,000

from

56K RAM
DUALS8"

DISKS
10 Mg

Disk Pack

SYSTEM 12

prices from

£4,500 to £12,000

Suppliers of equipment to:
HM Government, Hospitals,
Universities, Schools

STRUMECH ENGINEERING ELECTRONICS DIVISION
Portland House Coppice Side Brownhills 4321

12

wk £ /760

2k £ 3539
add 8%
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the Faces Behind the Places

Photographs by Yoshi Imamura

Jim Woods of Comp Computer Components (on the right) with
Steven Edelman of Ithaca Audio (an American outfit). The
exciting Exidy Sorcerer computer, and the success story of
British hobbyist computers, the NASCOM 1, are just two of the
systems he deals in. Comp are at 14 Station Road, New Barnet,

Herts EN5 10W.

Mr. Harvey Lubin, Managing Director of HL Audio & Mr. S.

Larholt, Technical Sales Manager.

HL Audio market the redoubtable EIf || Computer. The EIf |1
has been very successful indeed in the United States and is now
being marketed vigorously in Europe. Cost of Kit £109.56

finc. postage and VAT). Full details from: HL Audio,

138 Kingsland Road, London E28 BY. Tel: 01-739 1582.

Bruce Everiss of Microdigital seems always to be one step ahead.
Offers a big range of systems and books to suit every taste. A
businessman with a genuine love of computing. Microdigital is
at 25 Brunswick Street, Liverpool L2 0BJ. Tel: 051 236 0707.

Jeff Lynch of Xitan with a customer. Xitan is an authorised
Comart distributor on the South Coast. Jeff Lynch is a PCW
author (see Vol 1, No. 2) and Xitan offers courses for beginners
in microcomputing. A serious dealer for those serious about
small systems. At 23 Cumberland Place, Southampton SO1 288.
Tel: (0703) 38740.
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OHIO
SGIENTIFIG

Microcomputers fromthe world’s largest
fullldine manufacturer

20K RAM

Basic + Assembler

Personal, Games, Small
Business & Educational Disks
Q0K Mini Floppy Storage

Printer Interface

OS 65D V-30 Operating System
Only £1595.00 Complete + VAT

Economic expandable
systems with good disk
bbased software, available
NOW.
See your nearest
dealer for full price
list and catalogue.

Other systems available include the
Abacus C3 OEM with 32K RAM, 512K of disk storage and
Computers BASIC as standard, £2950.00 + VAT, (FORTRAN and
Limited COBOL availdble as extras.) All dealer enquiries
direct to Abacus Computers Limited.

62 New Cavendish Street Thames Personal G45 957 Scotland

London W1 Tel: 01-580 8841 c°mPuters Tel: 041-634 3860

Mutek 13 Wilmot Way Camberley U Microcomputers

Quarry Hill, Box Corsham Surrey Tel: 0276-27860 PO Box 24 Northwich

Wiltshire SN14 OHT Linn Products Cheshire CW8 1RS

Tel: 0225-743289 235 Drakemire Drive Tel: 0606-75627
Castlemilk Glasgow

14
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Letters

A MK14 CLUB
Thank you for publishing my MK14 puzzle in February PCW.

As a result of the correspondence received on the subject |
have decided to start up a club for MK14, and other SC/MP
machine owners.

Initially the club will consist of a newsletter circulating
among the members to which ideas, programs and problems can
be added en route.

Geoffrey Phillips, 8 Poolsford Road, London NW9 6HP

OUTFINGER
| have been an MK14 user for some time, writing and running
my own programs, | feel sure that many other people are using
MK 14’s and | believe that a need for a users’ club has arisen.

| would be willing to print and distribute {(for a minimal
charge) a magazine, if people could send ideas for programs and
applications to me.

So come on MK 14 users, get your finger out and let's get
things moving.
D. G. Johnson, 3 Mellor Drive, Worstey, Lancs.

ZAPPING THE Z-80

Your correspondent B. A. Martin {(PCW, February 1979) suggests
a PCW Z-80 based system. It is a sad historical accident that the
Z-80 has gained so much popularity. The expanded instruction-
set only slightly compensates for the abominable architecture it
has inherited from the 8080. | could only laugh when | read Mr.
Martin‘’s comments about its “‘efficiency when applied to com-
pilers, interpreters, and assemblers, and probably also in operat-
ing systems”’.

There is only one 8-bit microprocessor on the market to
which this description can be applied, and that is the Motorola
6809, which is designed with precisely those criteria in mind {"'A
Microprocessor for the Revolution: The 6809, Terry Ritter and
Joel Boney, Byte, Jan thru March 1979).

So my recipe for the system of 1979 would be a 6809 pro-
cessor; 16K Bytes RAM; ROM BASIC, Assembler, etc; and a
video disptay based on The Motorola 6847 video display genera-
tor chip, for those who want colour graphics and normal ASCI|
displays.

And for the early 80's, how about a 68000 with 64K RAM
chips, magnetic bubble mass storage, etc.

But, like Mr. Martin, { do endorse the idea of a PCW system,
but designed looking forwards and using state of the art compon-
ents. Let your competitors publish designs for 8080 and Z-80
machines. | for one don't want to buy or build a design which is
already obsolete, be it on one PCB or a dozen.

P.S. In response to your request for information on suppliers;
etc., may | suggest you include: Associated Processors Ltd., P.O.
Box 1580, Wellington, New Zealand, who produce excellent
6800 — based equipment. And one hobby computing club you
won‘t have heard of, the Wellington Microcomputing Society,
P.O. Box 1581, Wellington, New Zealand, which has been
around since mid 1977,

P.P.S. I'm sure there are dozens like me who'd be willing to help
with the design and software for a 6809 system, so go to it
please!

Phil Randal, 22 Qakfield Road, Finsbury Park, London, N.4
PCW The Motorola 6809 was featured in Vol 1, No. 11 PCW

THE PRESSURE GROWS

| was delighted to read B. A. Martin‘s letter in your February
number. Ever since the very first issue of your magazine, in
which you featured a Monitor Programme which cduld hardly be
of use except in a home-brew Z80 system, | have been waiting
for such a system to appear.

| am not sure it is a good idea to link it with an existing Com-
puter manufacturers. Surely any Companies who can produce a
viable Z80 system have by now done so, and are really only in-
terested in marketing their own products. If, on the other hand,
PCW does come through with a really attractive system, those
very companies will be quite happy to offer made-up boards for
it!

Please let us have at least the option of a standard bus struc-
ture. Much easier, surely, to offer the basic circuitry in a stan-
dard form and let those who want to use non-standard boards
expand from that than contrariwise.

But please let it be soon; a lot of people, myself included,
came into PCs with PCW, and are just about ready for this now.
May | predict that the only way to prevent a User Group would
be with machine guns. )

G. K. Armstrong, 123 Hamlet Gardens, London W6 OTR
PCW We must once again tell readers that we do not intend
undertaking a PCW System PCW

RANDOM HARVEST
Re Random Writings by Michael James (PCW Feb ‘79).

| whole heartedly agree with Michael’'s comments regarding
the annoying feature of ‘'RANDOMISE’, that you cannot control
where you start in the sequence of ‘random’ numbers generated.

As a teacher, when using a simulation program, | want to
compare the results obtained when using the same parameter
values with different random data, and different values of para-
meter with the same random data. This enables the pupils to
compare their hypotheses, for after all, they could have obtained
that one in a hundred result, i.e. Murphy's Law, which must
occur if it is a good random number generator.

The BASIC interpreter of the HP2000F has this facility. To
start at a definite point in the cycle of random numbers one first
calls RND with a negative argument. The value of the argument
is then used to calculate the first number of the sequence; so to
change the sequence obtained, one changes the value of the argu-
ment. For a description of how it is done see John Rickard’s
article in Computer Education No. 28 or the JLEA's Computer
Studies Newsletter No. 18.

Peter Butt, 13 Abercorn Gardens, Chadwell Heath, Romford,
Essex RMG 4TA

THE EIGHT BIT MISUNDERSTANDING
With regard to Mr. Finlay‘'s 'Micro Muse’ article {(PCW Jan ‘79)
the transformation of his "All Quiet on the Western Front’ text
stems from a misunderstanding. The ‘timing-parameter’ is actu-
ally an offset for a program-counter relative address so the result
is not to slow down the scan, but to replace byte OF28 with CO,
changing an ‘XPAH 2’ instruction into the start of a ‘LD’ instruc-
tion. The more wide reaching effects are to prevent pointer 2
being reset to the beginning of the text, and so the attendant
effects zoom inexorably down into the program, hence the dis-
ruption and the infinite loop. Also the transformed text as stated
will not end at OFAQ because the program looks for bit 27 set
and hence the text length will depend on the contents of the
RAM used.

The effect /s well worth seeing and Mr. Finlay is to be con-
gratulated on his series of articles.
W. T. Roberts, 13 Whipton Road, Exeter, Devon EX4 8AT

HIGH AND LOW SPEED BUSES

I was extremely interested to read Mike Lord’s comments
{PCW Open Page, Jan.'79) about High and Low-speed buses, par-
ticutarly in connection with peripheral interfacing. Standard
computer peripherals seem to me to be fairly well catered for by
manufacturers (I mean VDU's, printers, floppy discs etc.) In par-
ticular the |EE or HP-IB system is becoming increasingly popu-
lar. For ‘special’ peripherals, such as may be needed in process
control, a much simpler — but even more flexible — system is
needed. Machine tool control, for example, would cost a large
fortune if implemented using HP-IB, if the peripherals were avail-
able. A system well known to physicists, but curiously not
widely known outside is CAMAC. This is a modular interface
system using a standard rack/power supply and plug-in modules.
It is capable of high data transfer rates over its two 24-bit data
buses (separate inputs and outputs}). It works well, but is stili
very expensive. The rack power/supply will cost around £1200
without modules.

My colleague, A. R. D. Rodriques, and |, have designed a sim-
plified CAMACstyle bus system, together with a small set of
modules, which whilst not capable of the data rate of CAMAC, is
much cheaper. It has been in use in our laboratory for around 18
months, We originally used it to interface an HP 982S machine
to our x-ray diffraction experiments. We have since made a vers-
ion which interfaces to PET, and | shail shortly do the same
chore for an LSI-11. Our bus consists of a 16-bit bi-directional
data bus, an eight bit address bus and a few control lines. All
peripherals connect to the data bus through 3-state buffers (for
outputs) or latches {for inputs}. Outputting the appropriate add-
ress enables the 3-state buffers to strike the latches or whatever.
CMOS is used for inputs, CMOS buffers for outputs so loading is
never a probiem and you don’t need a 10-amp power supply.

Although it uses more wires than HP—IB (just!) the protocol
{and hence software) is much simpler. It is physically realised
in a 3-U rack, with standard 0.1 43-way edge connectors and so
is relatively cheap. It is most suited to relatively simpie peripher-
als. We have put in stepper motor drives, pulse counters {(scalers),
D to A converters and A to D converters. Up to 255 functions
can be controlled!

In the PET version, the connection between PET memory
bus and the interface bus is achieved via 2 of MOS Technology's
6522 interface adaptors which, by the way, are splendid animals.
300 bytes of EPROM handle the PIA conditioning and sequence
of 1/O operations required by each of the peripherals mentioned
above. Parameters are passed using BASIC variables, the para-
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meter in USR being used as an index pointer to access the
correct subroutine. This means that the bulk of the control rout-
ines can be written in BASIC, with all the consequent ease of
editing etc., and a minimum of meaningless POKE's and PEEKs.
It all hangs together very nicely; setting up a completely new
experiment and writing the control program usually takes only a
matter of minutes, or at most hours.

A complete description of the system is to be published in
the ""Journal of Physics (E)’* and if any readers are interested, a
pre-print may be had from me by sending a stamped, self-add-
ressed envelope to me at the Department of Physics, Kings
College, Strand, London WC2R 2LS.

D. P. Siddons, Department of Physics,
University of London King's College, Strand, London WC2R 2LS

THE CUSTOMER OUGHT ALWAYS TO BE RIGHT

There has been considerable comment in your magazine on the
subject of the prices charged and delivery times of personal com-
puters. The price gap between here and the US.A. has | think
been adequately explained as a matter of the differences in eco-
nomic politics between the two countries. The problem of deliv-
ery times is probably due to the fact that many companies in the
field of design and manufacture have found it difficult to find
retail outlets with such a new type of product. They are not ex-
perienced in this themselves, and perhaps overcompensate for
the enormous delay between placing an order for advertising and
the advertisement appearing. They have to estimate that their
product will be available in so many months, and then place the
advertisement in the hope that their estimate is correct. If they
wait until the product is ready before advertising, then there is
the possible loss of customers to someone who hasn’t. Obviously
it is inexcusable to go on advertising a product when it is not
available due to some snag.

The consumer is best advised to take the following course.
Buy from a retailer, and telephone to ensure that stock is present
before placing an order. Credit card orders can be placed with
the instruction ''debit my account when the goods are des-
patched”. In this field, where prices are dropping annually, once
a decision has been made on a particular item, it should be ob-
tained fast. If an order is placed, and money sent, only to result
in a four month delay, then by that time a similar and cheaper
system may well have appeared.

The other problem that suppliers have to face is potential
customers’ questions. 1t has been my experience that suppliers
are by and large helpful and answer promptly. However obvious-
ly once the choice is made some of the suppliers have spent time
answering unfruitful correspondence.

Clearly magazines such as yours help here by answering pot-
ential gqueries in review and other articles. Personally | should
like to see more articles on the fundamentals of machine lan-
guage. Although the results of the "“Micro Muse’’ (PCW Vol 1,
Nos. 7, 8, 9) are hardly as exciting as a chess program or as use-
ful as a business program, this sort of article does give one the
possibility of understanding simple machine language programm-
ing in easy stages, and with the possibility of ""hands on’’ experi-
ments.

John de Rivaz, BSc(Eng) )
West Towan House, Porthtowan, Truro, Cornwall TR4 8AX
PCW Look out for an article by Brian W. Haines on just this
topic. PCW

IN MORE PRAISE OF THE PDP11

The articles "In Praise of the PDP11" by Mike Lord which app-

eared in recent issues of PCW have prompted me to examine the

PDP11 a little more closely. There are a couple of points which |

believe could be of note:

1. The PDP11 allows operations such as MOVE, ADD etc., to
take place between any two locations in memory and not just
a register and a memory location.

e.g.
(i) Conventional — e.g. Honeywell 316 (ii)} PDP11

LDA A
ADDB becomes MOV A,C dnaPDP11
STAC ADD B,C

Apart from the saving in lines of source code, another (and
more important) feature is that in (ii) none of the PDP11
registers are corrupted. In (i) the main register (the accumui-
ator) is corrupted.

2. PDP11 double operand instructions {like those above) occupy
between 1 and 3 words of memory depending on whether the
operation is on register — register, location — location etc.
This would mean that ex. (i) would occupy 6 words of mem:
ory while a more conventional 16 bit minicomputer as in (i)
would only occupy 3. The catch of course is that PDP11 op-
erand addresses can be a full 16 bits, i.e. the locations A, B
and C may be anywhere in 64KB of memory. To achieve the
same in (i), some form of indirect addressing would be need-
ed and more memory would be used in address pointers. This
means (i) would also tend to run slower than (ii) as more add-
ress.cycles would be needed to select the operand address.
The above are just two of the features which make the PDP11

a unique machine and could have contributed to its much de-

served-success. | am in fact involved in the setting up of a PDP11
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users group. | would be pleased to hear from any user of a PDP/
LSI11 running under any operating system for any application.
P. C. Harris, PDP11 Users Group,

119 Carpenter Way, Potters Bar, Herts, ENG6 5QB

ORIGINAL SIN

| was one of the original subscribers but despite the statement
on page 3 of the January ‘79 issue | have not received any notice
that my subscription is due for renewal.

| am therefore forwarding of my own volition the sum of £8
and will leave it to you to sort it out as | do not want my PCW
to stop.

Whilst writing though | would like to say that whilst | find
PCW interesting | could wish it didn't make so many printing
mistakes.

I know it can be said in mitigation, that this is only in
common with every other computer magazine, particularly the
American ones but that is no'excuse for a lack of diligence.

It is particularly annoying when an abbreviatiori, which any-
way often has any number of meanings, then gets printed wrong.
M. A. J. Baker, 11 Wilmots Way, Pill, Avon BS20 0JT

AND CRETIN SHALL SPEAK UNTO CRETIN?

I have taken PCW from the first issue and while | generally find
the contents interesting it seems to me that there is too much
space taken up with frivolous and trivial computer applications
e.g. games and short machine language programs of little general
application. My main interest in computing is to ease the drud-
gery of repetitive calculations in such fields as electrical fitter de-
sign. Obviously for this sort of work a high level language is
needed but why must it always be the cretinous BASIC? | can-
not recall seeing one word in your pages about that most elegant
of programming languages, APL, one eminently suited to micros
and now available on disk for the Z80.

One thing that has long interested me is interfacing a calcu-
lator chip to a micro for fast floating point calculations. One or
two articles have appeared in various publications on this theme
but they all involved programming in machine code. Any ideas
for hardware to interface a calculator chip to a micro which
would leave all existing software unchanged, would be most wel-
come, as would any hardware constructional articles and articles
concerning the writing of compilers and interpreters.

Greg Trice,
Flat 2, 8 St. Mary’s.Road, Leamington Spa, Warwickshire.

A STERN REBUFF

Re your footnote to my book reviews {(Vol 1, No. 10) — it is not
whether a computer is personal or not that makes it a toy but
the mentality of its owner.

Anthony Aylward, 194 Balmoral Road, Gillingham, Kent.

N VERO VERITAS

| have been reading with great interest- the various articles
published on the E78 Buss System. A

We, as major manufacturers of Eurocards are very confident
that this size of Card is here to stay, in fact we now have another
Board being added to our range, 233mm high by 220mm deep,
in the Vero High Density Packing Pattern.

With reference to the Bus, no one seems to have considered
the problems of tracking. There was one correspondent who was
considering a 96-way DIN Connector. These, by the way are
available from Vero under special order, but these Connectors
could only be used with a Muiti-Layer Bus, with all the inherent
problems of manufacture.

| feel through tatking to many people that two 48-way/96-
way connectors on a Double Eurocard would be sufficient. This
would enable easy Track Lay-out, and would have a smaller
number of ways, i.e. 96 against the 100 of a S100 Board.

~ Congratulations on a splendid Magazine, we in fact received
in the order of 200 enquiries on the Press Release you did on our
prototype Board. Also congratulations on a very good Exhib-
ition, which we will hope to attend in 1979 as Exhibitors.
D. A.J. Smith, Field Sales Manager,
Vero Electronics Ltd., Industrial Estate, Chandler's Ford,
Eastleigh, Hants, SO5 3ZR

SCHOOLBOY'S REQUEST

Congratulations on an excellent magazine, simple enough for be-
ginners, detailed enough for the experienced. | have a plea to put
out through your column to anyone who could supply me with
any information whatsoever on microprocessors, which | can put
to use in my Computer Studies Project, for which | would be
very grateful. Also it would be pleasant to hear from any micro
users in the Wolverhampton area, as at Ounsdale High School,
the Computing Department, with the aid of the PTA, under Mr.
W. A. R. Blackford has just bought a Triton 300 Micro and an in-
formation exchange would be a valuable asset, allowing us. to
pick the brains of experienced micro users.

A. Fletcher {Aged 16)

7 Meadow Lane, Wombourne, Wolverhampton WV5 9BT
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DINOSAURS

PCW Conferences are a little industry on
their own. How worthwhile are they? The
author gives his impressions of three com-
puters-in-medicine conferences he attended
last year. A picture of national attitudes.

PCW

Hugh Price
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Consultant Physician, Charing Cross Hospital

Germany: Walled In

In my conference wanderings | first stopped off in West Berlin at the AMK
annual conference. Berlin is a curious place, almost an abstraction. Though, as
one would expect, the conference itself was concrete, well organised; but the
sessions followed the now accepted pattern with many of the usual faces.
Having attended these almost religious rituals for the last twenty years, | find
now that a curious air of stalemate pervades them. Papers are very much the
same from one year to another. Yet titles and abstracts try to give the impress-
ion that some new vital subject is being dealt with. Never mind that, they are
mainly concerned with the old faithfuls; large data banks, networks and reg-
ional systems, modelling and simulating; all vain attempts to persuade a some-
what resistant public and the denizens of the corridors of power to make
more use of computers, to justify the heavy capital investment.

I remember the days when the
majority of people who attended
conferences were either the technical
people who were designing and build-
ing computers or those who were en-
gaged in trying to use them. Today
there are the big names, some of
whom, from the way in which they
answer questions, would appear to
have never gazed inside a computer
and seen its international guts or the
fusty rooms occupied by the systems
boys. The big names have always
dealt with management theory rather
than cybernetics. We had almost
identical managers from all the big
computer centres. They all look alike
presumably because all their mach-
ines look alike; like master like dog.
The fact that the microcomputer has
now reared its tiny head hardly
caused a ripple in the smooth course
of this conference. Nobody dared
mention, except your truly, that
microcomputers are going to alter
the whole of our concept of com-
puter power, certainly our modes of
application in our socioeconomic
system.

The standard response to the
challenge appears to be based on the
pious hope that these new machines
can be applied in the same old way.

The few papers that dealt with the
future seemed somehow to be aware
that something new was going on;
the possible effects of these changes
were treated vaguely. There was
nothing about the tremendous poten-
tial of microcomputers: their internal
strategy, their economics and their
pervasive impact not only on society
but on all the individuals within it.
The inertia is understandable because
computers are among the herd of
sacred cows kept by the establish-
ment, and because of the considerable
capital investment in major systems.
These big animals are, with their
keepers, a part of the management
structure.

But in the future? Then, compu-
ters are going to be in the hands of
ordinary people, no need for having
workers on the company board, pro-
duction could be controlled from the
craft workface. In fact, computers
will be able to take up their real role:
not as expensive desk calculators for
government departments, town halls,
nationalised industries and the multi-
nationals. They will be available to
anyone and will deal with communi-
cations between human beings and
their environment. Not only that, the
person of average intelligence and

training will very quickly, thanks to
the many simple languages such as
BASIC, be able to instruet his or her
own computer without the aid of the
bureau or the local computer
manager.

What happens to the sacred cow
then? Computers now can cost hund-
reds of pounds and the price is still
falling. What does this mean? In fact,
it will make the small business, with-
out an elaborate corporate structure,
viable. The shop keeper’s till will be
his microcomputer; the newsagent
will also sell micro-based electronic
information.

I read a paper on this subject to
the conference and I was interested
to observe the response. At previous
sessions the papers had dealt with the
problems arising from the develop-
ment and maintenance of large data
banks. The Chairman often had to
cut the session short, there were so
many questions. But on the future of
computers as dictated by micros,
there were very few questions. And
the fact that these computers are
likely to remove the necessity for a
very large number of managers was
not really something any of them
would dare to contemplate. So, noth-
ing new in Germany, where the slogan
appeared to be: the past and present
are fine, who cares about the future!

France: Descartian Doubt

Moving from the German conference
of AMK and Large Data Bases with
its structured formality and dedica-
tion to the established order, to the
alive stimulating Paris was like pass-
ing from the structured technology
of IFIP and the ordered academic
respectability of the B.C.S. and Data-
fair to the live area of Tomorrow’s
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World. The French are aware, and
unafraid of mentioning it in public,
of their problems of national conser-
vatism and an immobile industrial
population. The opening session was
chaired not by a computer man of
the establishment but by, horror of
horrors, a journalist.

This annual Convention Inform-
atique had a very different atmos-
phere; the French are certainly with
it. Of course there were the usual
papers dealing with the past but did
the conference open with some dig-
nitary from the City of Paris as we
have had in the past? No, we had the
highly intelligent woman Minister of
Academic Education on the platform
with manufacturers, industrialists,
manufacturers of computers, users
and academics and of course the
journalist Chairman, in a round table
discussion on what lay ahead in the
next five years. The discussion? On
existing and future problems rather
than the past.

The President of the Republic
wrote to the conference chairman:
“The development of data processing
applications is a factor of the trans-
formation of economic and social
organisation, and of the way of life;
our society must therefore be in a
position to promote and to master it
for the purpose of democracy and
human development.”

And the Minister of Academic
Education took an active part in this
lively round table discussion on
where we are going and what we
should do. There was a frank admiss-
ion that they did not know how
many people they would require in
Electronic Data Processing, how and
where they should be trained, and
what should be done to help the pop-
ulation to catch up with the fast
moving front of this technology. Dis-
cussed were special training for pro-
fessors in all fields, for technical and
professional training, not forgetting
the schools; pointing out that there is
little point to teaching children in
junior school to do mathematics with
matches when they are already bored
with electronic calculators.

The Minister posed the question:
is this Transient Technology? Or a
new language or code, a new way of
thinking, a new way of doing? She
-stressed that this concept had not yet
penetrated the walls surrounding the
applications of existing systems. Mr.
Thipauden, an industrialist, pointed
out that because of the structured
nature of universities today, the com-
puter people of the future should not
be trained there, but in industry it-
self; Mr. Barazer of IBM agreed that
a break-down must take place in the
barrier between manufacturer and
user, especially in the small firms.

This key-note discussion clearly
highlighted the obvious: we do not
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know how we are going to train our
computer staff in the future, how
many we will require and where they
will be. This was the most stimulating
session I have been to for a very long
time. Of course, the conference went
on to deal with the usual subjects of
the past. In my own session I dealt
again with the socio-economic and
technological changes we are now ex-
periencing. There was a much better
response than I received in Berlin.

The poor computer has been
badly used. It has become a sort of
thing in itself, an adjunct of a man-
agement taking care that its position
in the hierarchy is maintained and
making certain that the right amount
of paper is vomited out at the right
time.

We don’t want paper, we don’t
want management, we want to be
able to control what we do, what we
provide for society. This, whether we
work in industry, in education, in
hospital or in the academic or scien-

tific field. We don’t want to have to.

fill in forms, get our secretaries to
take things down. When we do our
normal work, our actions will in fact
be the input to the microsystem. For
example, when the millwright at his
lathe turns the knobs to the settings
required, these actions will be the in-
put to the computer system: the
same for the small shop keeper when
he uses his cash register. The doctor
making demands on the technological
backup in the hospital will be served
by voice input. We are already’ carry-
ing out preliminary experiments on
this in my hospital. In other words
computers are merely a new type of
communication channel.

Man has been trying to improve
communications since the dawn of
history. Previously, all oral and man-
ual communication has been compli-
cated and time consuming. Heavy in-
dustrialisation has meant a separate
industry of management and data
collection. With microcomputers
man can go back to the situation
where as he does his craft work this
function is recorded automatically
without further effort on his part.

Japan: Produce, produce!

So finally to Japan over the polar ice
to MEDIS ’78. With unusual honesty,
the key-note opening speech succintly
described the now well accepted reas-
ons for only 23% of Japanese hospit-
als having computers. But no men-
tion of micros or the explosion of
this technology in a country which is
producing most. And no answer to
the question: why not give computer
power to the doctor? Japan gives
more electrical power to the workers
and has more technology than else-
where. But this was not reflected in a
conference which, like the basic Jap-
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anese society, was very conservative,
unwilling to change. So the big sys-
tems reign supreme.

Not unexpectedly, this was a well
organised medical computer get-
together; perhaps too well for real
discussion. Polite acceptance of the
effects of micros, but mainly in the
laboratory and other fringe and back-
up areas. My own -carefully polite
contribution on the economic, socio-
political effects of micros — like the
micro now helping to guide the auto-
matic cutter at the coalface — was
described as heretical by an American.
The rest of the sessions were a mirror
image of the other European meet-
ings — disappointing, and not unlike
the King who could not read the
writing on the wall.

What do these musings add up to?
Having signally failed to excite the
ordinary person and the occupants of
the corridors of power that computers
are the saviours of our much vaunted
socio-economic system, there is a
view that perhaps computers, which
were developed as management
things in themselves, are at fault.
Perhaps, dare I suggest, it is not com-
puters that are at fault but the view-
point. Little or no attempt to under-
stand their potential.

The objective should be to spread
computers as widely as possible to
improve our working and living stan-
dards. In the service industries such
as the Health Service this can be the
better delivery of health care and,
equally, better opportunities for clin-
ical work for doctors and other prim-
ary care workers.

In the mode we have employed
computers so far, as expensive desk
calculators and latter day memory
aids, this is not on. As cyberetic ass-
istants — possibly, yes.

Again, looking at the NHS as an
example of a service industry we
could spread computers to link more
doctors, patients and facilities in a
new type of functional health or
diagnostic information pathway —
this is not immediately possible, as
the computer establishment would
claim, with our existing set up. But
have microcomputers given us the
key to the pathway that can sidestep
the big systems?

The march of this technology has
no real terrors: with cheap univers-
ally available microcomputers, in-
stead of the neglected end-user being
offered what he does not want or
need, he can now decide what he
wants and go out to the market place
and buy it at very low capital and
running costs.

The computer is now no longer
important in itself. But the estab-
lished computer world doesn’t want
to know and is closing its ranks and
massing its pikes to defend its
honour to its hard core.



'Simple X-Y-Plotter from ‘Etch-A-Sketch’ca 1969
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An
Early Steam
Computer

Eric Finlay

. Don’t tell me you‘re one of those
guys who did itall in Texas 30 years ago.”
W. C. Fields

“| did it my way . ..” Frank Monaco

Between 1968 and 1970 I carried out
many experiments with electronic
circuits to see how far I could prog-
ress towards making a computer
which would produce drawings. I
studied transistor theory (Transistor
Fundamentals Vols 1 and 2. Charles
A. Pike, Foulsham-Sams 1968; Pulse
and Logic Circuits, Angelo C. Gillie,
McGraw Hill, 1968; Electronic Com-
puters, S. H. Hollingwood and G. C.
Tootill, Pelican, 1965; A.B.C’s of
Boolean Algebra, Allan Lytel, Foul-
sham Sams. 1969.). The most helpful
book I found to be ‘Computers Self-
Taught Through Experiments’ by

Jack Brayton. (Foulsham-Sams 1967).

Brayton’s book, a model of clear
exposition, connected all the loose
ends of information and experiment
floating around at that time, and
gave precise, well illustrated instruc-
tions for making a digital computer
from transistors, diodes, resistors,
capacitors, switches and lamps. His
approach pre-dates RTL,DTL,TTL
and CMOS logic advances, but since
the basic problems behind all these
types of integration (up to, and in-
cluding the microprocessor) are sim-
ilar, I still regard it as the book which
gave me practical insight into how
computers work, as calculating mach-
ines.

Transistors were cheap and easy
to obtain, and my main problem was
to decide which sort of readout
machine to construct; this was direct-
ly conditioned by what I could
afford, and what sort of imagery I
wished to produce.

One morning, as [ waited for a bus
outside Smith’s in Sloane Square, my
eyes fell on an Etch-A-Sketch draw-
ing toy for children. A moment of
inspiration occurred. In the evening,
I hurried home with a heap of assor-
ted toys, batteries and connecting
wire. Two days later I emerged from
my small laboratory with a perfectly
reasonable x-y co-ordinate plotter
made by attaching two reversible

motors with plastic gears (Fischer-
Teknik) to the Etch-A-Sketch, the
prototype being driven by hand-held
switches.

I then began to design a simple
system for converting sound-impulses
into a graphic analogue. Strictly
speaking, to call the final result a
‘computer’ might cause considerable
debate at Cal. Tech., or M\I.T. How-
ever, considering modern technology,
it might be said to behave very like a
microprocessor dedicated to the
function required. My excuse for un-
earthing this electronic fossil is that
it may stimulate further experiments
with peripheral machines.

I had a cheap, but serviceable
tape-recorder with an earpiece out-
put. My next purchase, from Proops,
in Tottenham Court Road, was a sup-
erb (Sangamo-Weston) D.C. Moving
Coil Relay, for the remarkably cheap
price of £2. Hardly an advance on
electrical theory since the time of
Faraday, this beautiful device is cap-
able of switching on an input of only
25 Micro-Amperes, and is like a sen-
sitive meter-coil converted to the job
of switching high voltages from low
inputs. With the addition of a rectify-

ing diode, to change the alternating
current output of the tape-recorder
to direct current, sound-peaks from
the taped material could switch 9-
volt circuits with a minimum of
effort. The high inertia of the motors
and Etch-A-Sketch made ‘contact-
bounce’ an insignificant problem.
This simple approach gave me an an-
alogue output to the plotter.

My next problem was to design a
regular output to the second motor,
and be able to reverse the direction
of the plotterstylus when the
stepped output reached the edge of
the plotter screen. I used a variable
multivibrator as the ‘clock-pulse’,
and to isolate this from stray feed-
back I made it drive a reed-relay coil
by way of two diodes. I added some
signal lamps to the system as a direct
indication that the various sections
were in working order. Then I
switched on the tape-recorder, and
with very considerable interest
watched my ‘computer’ drawing a
visual analogue for the acoustic out-
put fed to the micro-relay.

Finding the task of manual polar-
ity-reversal beneath the dignity of an

.

\

[ 1
[

Fig. A1 Tvpical Sound-Analogue Image. ca 1970
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electronics pioneer (I liked to think!)
I then designed an automatic polarity-
reversal system timed by another
multivibrator.

The tape-recorder had a micro-
phone monitor which enabled me to
use direct speech to drive the plotter.
I could either photograph the result-
ant drawing (using a polaroid filter
on the camera to cut out reflections
from the screen), or, as I decided, I
could just trace the images carefully
if they seemed interesting.

I announced the completion of
my computer to George Fullard, who
was then head of Sculpture at
Chelsea. George’s eyes narrowed vis-
ibly.

“Would you like to demonstrate
it?” he asked.

“Sure,” I replied, '"I’ll wire it up
and have it working by Thursday.”
I brought the components to

school packed neatly in a portfolio.
To the background of a lunchtime

16 15
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Fig. 2. Basic Digital-Analogue machine
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game of darts in the sculpture —
school staff room, I assembled my
digital-analogue-drawing-machine in
an annexe.

When everything was connected
up, and multivibrating away like
something out of Dr. Who, I invited
the sculptors to view my masterpiece.
Their incredulity was most gratifying.
I handed the microphone to George.

“Sing something” I said.

He sang the Marseillaise in a loud
clear voice. His delight on seeing the
stylus make a drawing of his voice
must have matched the-historical en-
thusiasms at Menlo Park. It was an
instant success.

Legend
& 2. 6 Volt D.C. Motors.
3 Tape-Recorder.
4. Recorder Monitor Output.
5. Microphone Input.
6. Micro-Relay (25UA Sensitivity).
8,9. 9 Volt Batteries.
0. Diode.
11. Reed-Relay.

12. Multivibrator.
13. Polarity Reversal Switch.
14, Multivibrator On Switch, and

Reed-Relay Polarity Reversal
Switch.
15,16,17. 6 Volt Lamps.

Multivibrator Values.

Transistors. NKT 153,

R1, 3,300 Ohms.

R2, Variable 100K to 1K

Capacitors Microfarad, Electrolytic. 100

Suddenly, everyone is talking
about the microcomputer.
Don’t you think you could use

Someday soon
you're going to need an Apple

These people are like you, —
businessmen, accountants, doctors,
solicitors, teachers, students, all
looking for something that'll save

one? Thousands of people have
already discovered the need for
a microcomputer; thousands of
people have already bought the
Apple I, and discovered just
some of its uses.

them time, save them money.
They re using their Apples for
financial management, personal
finances, design and leisure.
{The Apple plays games with
you too!)
The Apple’s limitations are
so few, that its uses are
endless — both at home
and at work.

- L P

Now, dor’t you need one too?
applen attache peripherals jyoftcoara

BN e —

Keen Computary Ltd., 5 Thea Poultry, Nottingham Tele: 58325446
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Introduction

This is a review of two, currently
available, additions to Commodore’s
Kim—1 microcomputer board. For
those who already know and love the
Kim—1 this will provide some infor-
mation on expanding the system and
for those who are still looking for a
microcomputer system it should out-
line the features of the expanded
Kim system (no review of the Kim—1
is undertaken here.)

As you may, or may not, know
the Kim—1 is a functional microcom-

PCW See “A Mighty Micromite”’,

Jim Morris
Queen Mary College, Dept. of Computer Science

puter on its own with I/O, cassette
and TTY interface and memory on-
board, with the addition of the Kim
—3B is an 8K byte memory expan-
sion module that can be used with or
without the Kim—4 motherboard.

The motherboard provides the inter-
face between the Kim—1 and up to 6
system expansion boards, doing all
the decoding and buffering that is
needed. It also has two regulators
which supply the +5 volts and +12
volts required for the Kim—1. Only a
power supply is needed which can
handle +8 volts, and +15 volts (and
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optional —15 volts) raw D.C., with a
current rating of 1 amp for the Kim—
1 and 2 amps per 8K memory board.

For the purposes of this article I
was loaned three boards: the Kim—1,
3B and 4 by A. Marshall (London)
Ltd. my own Kim—1 being involved
in the control of an experiment.

Unfortunately no documentation
at all was available on the mother-
board; so all the information in this
review was obtained by using the sys-
tem rather than by copying the tech-
nical manuals, which I was told
would be available in this country
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soon, and if the Kim—1 and 3B man-
uals are anything to go on,it promises
to be fairly good.

Firing the System Up

Luckily the whole set-up is very
simple to put together; the Kim—1
plugs into two horizontally mounted
44-pin, female connectors, the mem-
ory plugs into any-one of the six ver-
tically mounted female connectors
(with card guides), and the power
plugs into a separate socket alto-
gether, which accepts the +8v, +15v,
optional —15v, and earth leads, from
araw D.C. P.S.U (e.g. just a transfor-
mer, rectifier and smoothing capac-
itor.) The only adverse comment that
sprang to mind at this stage was that
the module could be plugged in
either way round, one of which
would probably cause instant death
to the 2114’s etc; the memory board
had a polarizing slot on the connec-
tor, but the mother board had no bar
in which it could locate. I presume
this will not occur on any future
boards being sold, as the one I had
was somewhat of an exception being
described, at the time, as the only
one in the country and therefore not
typical. However, in case the same
does happen to anyone, it goes in
with the component side away from
the Kim—1, as the manual points
out.

After connecting the power supply
and switching on, the Kim operates
as it would without the motherboard,
with the important addition of 8K of
memory on top of the 1K already on
the Kim—1.

Other than the power leads, no
other wiring is necessary, as those
with Kim’s will know a few other
connections were needed to get the
Kim—1 alone running, like the de-
code enable being earthed etc., but
the motherboard handles all that for
you.

The Motherboard

So for the person who is interested in
a microcomputer system of 8K or
more (48K max. using 6, 8K boards)
with little fuss, this is comparatively
simple to get up and running, so long
as he, or she, can get a power supply.

He, or she, can also plug in the
other Expansion modules which will
be available with no extra trouble, no
bugging problems or decoding, as the
motherboard seems to have it all
sorted out.

Connectors

For the other person who already has
a Kim—1, and has presumably built
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the interface for the cassette, TTY,
I/0 ports ete., (my position) he will
want to know if this all has to be re-
wired; the answer is no. There is a
connector” and it will as far as the
motherboard which is said to ‘“dup-
licate the function of the application
connector’” and it will as far as the
above mentioned facilities are con-
cerned. Being inquisitive (and not
having access to the manual) I decided
to check the connections, and found
that most of them are connected
straight to the Kim—1 application
connector, except pins B,C,D,E, F,
H, J and K. On the Kim—1 applica-
tion connector these are the KO—K7
and decode enable lines, which are
memory decode signals and are dealt
with by the decoding logic on the
motherboard, and thus being obsolete
the relative pins on the mother-
board’s application connector have
been reassigned as follows:—

B is a buffered {RQ line and is connected
to pin 4 of the Kim—1 expansion conn-
ector via a buffer.

C is a buffered NMI line, connected to
pin 6 of the E—C on Kim—1 viaabuffer.

D is the RST line connected directly to
pin 7 of the E—C on the Kim—1.

E is a buffered RDY line connected to
pin 2 of the E—C on the Kim—1.

F, H, J and K are not connected at all.

So long as the above connections
have not been used, (unlikely, and
un-necessary when using the mother-
board) the original applications conn-
ector will plug straight onto this
connector, keeping all the functions
the same. Of course the original +5v
and +12v power connections on pins
A and N will have to be removed, as
the power is now being supplied by
the motherboard, and appears on
these pins. It does not matter if the
link between the old decode enable
(pin K) is removed or not as pin K on
the motherboard is not connected.

There are six female 44-pin conn-
ectors, with card guides arranged ver-
tically on the motherboard for the
expansion modules, and the bus is
also brought off the back of the
motherboard.
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11 BDB4 M BAB9
12 BDB3 N BAB 10
13 BDB2 P BAB 11
14 BDB1 R BAB 12
15 BDBO S BAB 13
16 BD SELECTED T BAB14
17 +15v U BAB15
18 DMA vV B 02
19 +8vRAWDC W BRMW
20 +8vRAWDC X B 02
21 +5v Y +5v
22 GND Z GND

The signals prefixed with B have
been buffered by the motherboard
before going into, or coming out of,
the Kim—1 board.

Two signals here are not found on
the Kim—1 expansion connector and
they are: the DMA signal, which
allows the motherboard bus to be
taken off the Kim—1 bus, allowing
an external device to access the mem-
ory on the motherboard bus, so long
as it can supply the address and con-
trol signals; and the BDSEL signal,
which does not have a connection on
the motherboard bus, although docu-
mented, but could be used to take
the same signal from the 8K memory
board to a DMA controller, the signal
indicating that the board is being
addressed.

Decoding Logic

The motherboard provides full de-
coding for the address space on the
Kim—1; taking into account the on-
board memory and I/O of the Kim—
1 board. It will also allow memory
on the motherboard bus to reside at
Hex address 0400—13FF, (the 4K
hole above the 1K RAM and below
the I/O addresses on the Kim—1.)
However, if the 8K memory board is
selected for the bottom 8K block
(0000—1FFF) only that 4K will be
accessible, as the decoding logic will
not allow the motherboard bus to be
addressed by any address that con-
flicts with used memory space on the
Kim—1.

Memory can be located anywhere
between Hex 2000 and FFF7, it
stops at FFF7 as the motherboard
relocates FFF8—FFFF to 1FF8—
1FFF in the Kim—1 ROM, which
contains the reset and interrupt
vectors.

Standard bus configuration

1 GND A GND

2 BSYNC B BABO
3 BRDY C BAB1
4 BIRQ D BAB2
5§ —16v E BAB3
6 BNMI F BAB4
7 BRST G BABS
8 BDB7 J BABG6
9 BDB6 K BAB7
10 BDBS - L BABS8

8K memory board Kim—3B

This board comes assembled and tes-
ted, with good documentation which
describes how to connect up a single
board to the Kim—1 expansion and
application connectors, via a cable; it
explains how to use the selector
switches and supplies a chapter on
the theory of operation with a sche-
matic diagram. It also gives memory
test programs to run with a TTY or
the keypad, in case of suspected
faults.
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The board has its own 5v regulator
and can be run off 8-10 volts dc,
there is also a jumper that can by-
pass the regulator and will allow the
memory to be run off an existing 5v
supply. It uses 16, 2114 hispeed,
static RAM chips and is said to draw
2.1 amps maximum but the one I
had drew around 1.5 amps.

The board is fully buffered and
will present one buffer load to the
bus, thus explaining why only one
board can be connected directly to
the Kim—1 bus. (Remember that the
motherboard can take six.)

It has 5 DIP switches, one of
which acts as a memory protect by
disallowing a write to the memory,
and one of which logically isolates
the board (effectively switching it
off) but keeping the memory con-
tents intact. The remaining three
select which 8K block the memory
will occupy out of the possible 64K
memory space.

Selecting 0000 as the base is not
recommended as this will coincide
with the on-board Kim—1 memory,
although as mentioned earlier the
motherboard logic will deal with this
problem.

The switch settings of the address
select lines will locate the memory
board at the following locations:—

When wired directly to the Kim—1,
the signal BDSEL on pin 16, is conn-

A15 A14 A13 Base addr. Top addr.
0 [} [} 0000 1FFF {not recommended}
[+] 0 1 2000 3FFF
[+] 1 [ 4000 5FFF 1 = open
[+] 1 1 6000 TFFF 0 = closed
1 [+] (] 8000 9FFF
1 0 1 AQQ0 BFFF
1 1 (] €000 DFFF
1 1 1 EQ0O0 FFFF
ected to the decode enable on the
Kim—1, and goes high when the

board is addressed, inhibiting the
address decoder U4 on the Kim—1
board. This signal is not used when
plugged into the motherboard. A
problem that may arise, and is not
dealt with by the manual, is decoding
FFF8—FFFF to 1IFFF—1FFF in the
Kim ROM for the reset and interrupt
vectors, when an 8K board is residing
at EOOO—FFFF; this is taken care of
by the motherboard.

Summary

The 8K expansion board is very con-
venient for simple add on memory to
the Kim systems, and the mother-
board makes this even easier. The
motherboard, at £69.95 (ex. VAT),
takes care of all addressing and buff-
ering, and provides convenient inter-
connecting between the various mod-
ules available.

The 8K board, at £129.95 (ex.
VAT), is expensive compared to
some of the S—100 memory boards,
but then the time involved in design-
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ing an interface for the Kim toS—100
bus, must be taken into account,
where the Kim—3B provides all sig-
nals necessary (even if the mother-
board is not used), and requiring no
extra circuitry.

The memory expansion is necess-
ary for any advanced work on the
microcomputer, and with say an 8K
Basic, (available shortly) or the Kim—
5 resident Assembler/Editor (also
available shortly), the Kim system
can be built into a powerful system
comparable to many of the systems
currently available. I am told that
boards to fit the motherboard in-
clude a TV interface card, and proto-
typing board as well as the memory
expansion cards and assembler cards.
Using these expansion modules, the
Kim can be made into a system com-
parable to Commodore’s Pet, with
the advantage of being far more flex-
ible when used to control external
devices.

Personally, I have found the Kim
a useful tool as well as a development
board, uses so far have included a
speech analyzer, Neurophysiological-
experiment data analyzer and con-
troller, and a fully automatic sheet
layout control unit!

PCW A very helpful book is ““Programming
the 6502°°, by Rodnay Zaks, published by
Sybex. The basic KIM 1 is £99.95 (ex.
VAT). PCW.

1RANIAM

Transam Components Ltd., 12 Chapel Street, London NW1. Tel: 01-402 8137

The exciting new

TRITON

Personal Computer

Basic in Rom: a powerful 2k Tiny

basic resident on board, makes
Triton unique, easy to use and
versatile.

Graphics: 64 Graphic characters as
well as full aipha numerics.

Single Board: Holds up to 8k of
memory, 4k RAM and 4k ROM,
supplied with 3k ROM and 2k RAM.

Memory Mapping: 2 mode VDU,
I/0 or memory mapped for ani-
mated graphics.

Cassette Interface: crystal controlled
Modem tape 1/0 with auto start/stop
+ “‘named”’ file search.

UHF TV Interface: On board uhf
modulator, plugs into TV aerial
socket.

Comes complete with keyboard,
case, full power supply, quality
through hole plated PCB. Full
(118 page) instruction manual. A
powerful 1k Monitor + 2k Tiny Basic
in Eprom all IC sockets. All compon-
ents can be bought separately, so you
can start construction on a low
budget. Full details on prices and
discounts are shown in our new 1979
catalogue.

EXPANSION BOARDS

MOTHERBOARD — 8 Slot

A new 8 Slot Triton Motherboard is
now available based on Eurobus. It
allows easy expansion and has its
own meaty power supply.

8K STATIC RAM

Eurocard Size (160 x 100mm} 8k
Static Ram fully buffered, on board
regulation & Decoding: uses 4K
(1k x 4) Static Rams. Just plugs into
Motherboard for memory expansion.

8K EPROM BOARD

Designed to take 8 x 2708 Eproms
on the Triton Bus. Don‘t forget our
‘programming service!

TRITONKIT. .. ...... ... £286
MOTHERBOARD KIT ... . . £ 50
8K RAMCARD . . ... .. .. £ 97

8K EPROM CARD . . . tba end Feb.
Full Details in catalogue 30p sae
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Still the best machine on the market
with elegant hardware design and
powerful systems software. Apple is
a developed product with unmatched
flexibility and versatility. Made to the
highest professional standards.
Apple brings commercial computer
quality at the price of a good hi-fi
system.

Apple is a completely assembled and
tested computer system. It includes
8K bytes of ROM, rugged plastic
moulded case, typewriter-style
keyboard, high efficiency switching
power supply, two games paddles,
line cord, tape recorder connection
cables, operators manual, plus {wo
demonstration cassettes.

Usually ex stock.

Appie Il 16K bytes RAM £1063.80
Apple || 32K bytes RAM £1279.80
Apple !l 48K bytes RAM £1409.40
8 x 16K RAMS 16K bytes £ 216.00
Applesoft Il in ROM £ 118.80
Vinyl carrying case £ 27.00
Joystick £ 2160
Prototyping board £ 19.44
Printer controller £ 118.80
Communications card £ 118.80
High speed serial card 4 118.80
Voice recognition £ 178.20
Floppy disk system £ 159.00
Extra drive £ 405.00
Diskettes £ 324
Centronics 779 printer £ 809.92
Tractor Feed on printer £ 70.20
British ASCH on printer £ 2376
AXIOM micro printer £ 376.92
AXIOM graphics printer £ 754 .92
BOOKS

Apple operations manual. . ... ..£5.50
Applesoft extended Basic man.. £4.00
Basic tutor manual. . v o . £4.00
6502 programming manual. .. .. £6.50
6502 hardware manual.........£6.50

LLEARAILE
OFFERS

Whllst stocks last, money refunded if

all gone. Chess £100.00

Challenger level 3. . ...
U.K. Monitel. Monitors

phone call costs.. . £2000
Computer Battleships. The seek and
destroy computer game with live

action ar.rd __________ £20.00

25 BRUNSWICK STREET
LIVERPOOL L2 0BJ

Tel: 051-236 0707
OPENING HOURS: 9-5.30 Monday to Saturday. Friendly, expert staff always on hand!

The subject of rave reviews this new
computer otfers a combination of the
best features of each of its
competitors. The full size keyboard
has a seperate numeric pad and gives
upper and lower case characters,
graphics symbols and user defined
graphics. 8K Microsoft basic comes
with the machine as a plug in
cartridge with cartridges for other
high level language and word
processing In the pipeline.

The Sorcerer is ahead of comparable
machines when it comes to
interfacing with external devices. The
following are standard features:— 2
cassette interfaces with motor
control and baud rate selectable 300
or 1200. RS232 serial interface,
parallel port with bhandshaking.
unmodulated video, modulated video
and an S100 expansion connector.
Usualiy ex stock.

Exidy Sorcerer
16 bytes RAM. .. £820.80

Exidy Sorserer  £927.72

32K bytes RAM.

Exceptional value for money the AIM
65 is a fully built and tested single
board computer based on the 6502.
Standard features include a full
keyboard, 20 character aiphanumeric
display and 20 column printer.
Memory consists of an 8K byte
monitor, either 1 or 4 K bytes of RAM,
optional 8 K byte BASIC and optional
4K byte assembler all on board, with
external expansion up to 64 K bytes
of memory.

interfacing is by three 8 bit
bidirectional ports (two parallei, one
serial}, two 16 bit interval timerievent
counters, a teletype connector and
two cassette interfaces.

Usually ex stock.

AIM — 65 with TK RAM. ... .. £269.46
AIM — 65 with 4K RAM. ... .. £340.20
8K Basic in ROM............. £75.60
4K Assembler in ROM......._. £64.26
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The Microcomputer only shop providing a
complete service from a single chip to a
commercial data processing installation. Well
worth a visit for a look around and a chat.

Now firmly established as the
hobbyist computer we can supply you
Nascom 1 in kit form ex stock or built
by our engineering staff to your
specification.

The Nascom 1 is the best possible
introduction to the world of personal
computing, yet it has the power and
flexibility to be expanded into a full
data processing system.

The specification includes powerful
280 processor, parallel 1/0 controlier
with two 8 bit ports. UART driving
cassette interface or most serial
peripherals, video output to plug in
the ariei socket of your T.V,, 2K bytes
of RAM (1K user and 1K video),
proven 1K byte monitor program in
EPROM and a spare EPROM socket.
The kit is complete, all that is
required is a power supply a domestic
T.v. and a domestic cassette
recorder.

Nascom 1 kit. ......... ....£178.20
BAPSUKit................ .£26.46
8A PSU kit......... ........£64.80
Bufferboard kit............ ... £35.10
Mother board. . .. .. ... £10.26
Mini Mother board. . .. ... 8343
Vero frame........ ....£31.86
8K RAM Kit. . . .. snoosccy £91.80
16K RAM kit. ....£151.20
32K RAM kit. ....£216.00
8x4116...... . ... .. ... .. .£75.60
2708......... . . £11.34
HOboard................... .£37.80
Tiny basic....................£27.00
Super Tiny basic...... .£37.80
8K Basic ROM. ........ .£43.20
Eprom board. ..£43.20
Graphics board. ...£102.60
Nasbug T4.. .. £27.00
Zeap (tape)... .. ... £32.40
Zeap (eprom). . ....£48.60
Letter Editor.. . ............ .. £75.60
BOOKS

Nascom hardware manual... .. £1.50

Nascom Software manuail. ... .. £1.50
Seminar notes............ A
Z80 Programming manual £4.50
280 Microcomputer handbook. . £7.95
280 Programming for logic
design.
Practical microcomputer
programming for the Z80. . .. £23.96

. £5.95

SERVICE
Kits bullt, tested, burnt in

and guaranteed....... ..... £54.00
Standard repair charge. . .. .. .. £27.00
BITS AND PIECES
UHF modulator with full

instructions. ........... -£2.70
Keyboard bleeper kit. ....... ... £3.00
Keyboard ribbon cable.

8". with plugs. ............ .£4

LASSETTES

Despite a 12%% increase in
manufacturing costs we are able to
continue offering our special own
brand data cassettes at the old price
because of buying in enormous

quantities. Tried and tested by
thousands of wusers including
education and government

departments. We believe our
cassettes to be the best for the job.
Boxof 10 C15

Quality Cassettes. .. £475
100 C15 Quality
Cassettes. . .£4000

We also sell science of
Cambridge MK14, Acorn, 77/68,
KIM, PET and North Star
HORIZON to make the widest
range of microcomputers avail-
able in the U.K. There are work-
ing demonstrators of most of
these in our Liverpool shop and
we can arrange hire of machines
S0 you can try before you buy!!

LTS E newsear

Now we are stockists of the full range
of bearbags. The two best sellers
are:—

Bearbag 4. Vero racking

system.. ... ... ... ... . £29.92
Bearbag 18. Cottis Blandford
cassette interface. ... £18.63

VDU — model 700 upper case ASCII
64ch x 16 lines scrolling. Full cursor
control RS 232C/v24 110 Baud, 300 to
1200 Baud 12 inch displar separate
keyboard. Full or Half Duplex Quality
Professional keyboard (Hi-Tek
mechanism }

British designed and built® 332.92

LHIP SHAP

A selection from our range of
semiconductor devices:

Z80 CPU..... . .£16.20
SC/MP |l CPU. ... £9.72
8080 CPU.. . . £9.72
6800 CPU. . £9.27
6502 CPU. .. £16.12
6802 CPU.... .£10.80
6850 ACIA. . .£7.78
6402 UART. .£5.94
3881 PIO.. .£8.64
3882 CTC. .. ..8.64
5204 UVEPROM . . .. £7.56
2708 UVE PROM .£10.80
8154 RAM 1/0. .£8.82
2111 RAM. ... .£3.19
1103 DRAM .£1.19
4116 DRAM. . .£13.50
96364 VDU. . .£12.69
6820 PIO. .£4.59
6821 PIO. ..£4.59
TIL 311 dot format hexadecimal

display, fits 14 pin DIL socket, incor-
porates TTL compatible four bit latch,
decoder and display

driver...... o8
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BDDH\“DHE [ ‘ Chess Skill and Machine-—Fre —g11.84 Essential reading for anyone ptanning 10
Wwe sell the wldest range of M'\crocompuler The classic work O computer chess. write their own program.
books in the country, hacked up by a return cludes the intimate details of one of the
of post service. Worlds strongest programs — Chess 4.7- Computer Data Directory — €3.98
we accep! Access and Barclaycard and Hard 10 tind information on the srateside
welcome {elephone orders. How to Build a Computer Control\ed Robot scene.
— J. Lootborrow = =%
Microcomputer programming: This book details the step-by-steP directions SMALL COMPUER SYSTEMS
6502 Zaks — €79 tor building a computer con\roned robot, HANDBOOK — 50L LIBES — €7.16
A superd lmroducnon 10 the techniques and named “Mike', con\roned by a Kim-1 micro sOL LIBES
tricks of programming the 6502 micro, used processor, pho\ographs, iagrams and A pracuca\ introduction to the persona\
in the PPLE, PET, ACORN, SYM, elc. tables help 10 direct you in the construction- computer DY one of Americas 1eading
Completely self-contained it can be used bY “Mike”  mov er his OWN contro authors.
the novice 10 earn programming. or anyone avoiding all objects placed in his way - - -
who wants 10 make more etfective use of the stops, starts, and changes direction on voice Basic and the personal Computer
6502. commands. wyer — £ .36
I 3 . . An excellent introduction to the programm-
Basic, Basic — J. Coan — ¢6.50 and scientific and Engineening problem Sowing ing languags pasic as it applies to e
AdvancedB .. J.Coan with the Computer — ennen—fﬂs.% persona\ user.
These 1o bOOKS give you & complete picture A superd pook — the exercises fun the :
of the BasiC \anguage- Both 1exts begin Wi gamut _ from random processes to tne Basic Computer Games — AHL £5.50
shott, complete programs and progress 10 dynamics of motion, trom entopy. n 102 Games for your APPLE, SORCERER or
more sophisticated problems. \anguage 1o the Wa\erga!e _problem. you'll PET complete with listing and gample runs.
discover BASIC apphcahons in lasers. and in
Basic with Business ppptications — the Fourier Series: and the 1aw (9 Game Playing with Basic D. Spencel — £5.56
Lot — €8.40. ) i in game P ayl ith Basic, the author writes
An exceltent introduction 10 gasic for the Star shipS|mu|ahon—-Gorre(——‘i5.10_ in an nnical style allowing almos
smalt pusinessman. Everything YoU need 10 program the uttimate everyone 10 understand compu!erised game
star game complete with 2 contro! console playing-
The First Book of connection 10 your computer. He includes {he rules of each game. how
Kim-Buﬂerﬁéld, etc.ad — €7.16 . . each game WOrKs, itustrative flowcharts, and
Games system programs. now to expand you The First west Coast Computer F_arre—€9.56 diagrams, and the outpul produced DY
Kim — assential reading for the KIM treak. A mine of hard 1o find information o such each program-
diverse subjects @S computer music, pit-slice
programming proverbs systems., to implementing high tevel Game Playing with Computers
Ledgard — £5:38 1anguages D. Spencer — .56 m
An excellent uttle book. The principles of . . Lo Sharpen Your programming skilts with this
good programm\ng with numerous examples practical Microcomputer programming: cottection of over 10 games. puzzies and
improve programming ctyte and the Z80 — Weller — £23.40 ) rmathematical recreations. The book includes
proﬁciency_ A'much needed text on the techniques and over 25 game playing programmes.
trick of programmrng the 280. includes
The Design of Well-Structured and Correct comp! fistings of 2 powerfu! The cheap Vide? cookpook
Programs — \ogic an ib — £10.24- Edn\orlAssemb\er and debugger- D. Lancaster — %
This text synthesizes 1en years of research in . . Technigues Of cheap video with complete
F Teati A Guide to SCiMP Programming — nardware designs and debugged software

top down program design and verification of
rogram correctness. It shows how these
techniques may be used in day 10 day
programming withthe pascal tanguage-

— £A. fora7 chip v.D.U.
gssential reading for the MK.14 owner! Deals
with programm'ng the scimpP at 3 \evel T15 Workbooks 1.5 for PET-

anyone can unders\andA The information |Comm0dore\doe5 not tel
57 practical programs and games in ] . . QU Absotutely essential for the PET owner.
Basic-Tracton — 36 Mlcrocompu(er Problems Solving Using 1. Getting starte with your =2
Programs -3 PPLE, SORCERER Of pascal — Bowles = £7.84 5 PET strings andarays == ..£3.00
PET, including an excetient Star Wars game. pascal is rapidly pecoming the janguage of 3. PET graphics. - [IUTTRE ..£3.00
the future! The author proneered its impte- 4. PET cassette... - y .€3.00
Computer Lib — Nelson — £5.95 men\a\'\on on a_Microcompu(e_r and as such 5. PET m'\scenaneous. . ..£3.00
The classic work on alt computers big of is umiquely quaified 10 write this text. The bestof Byte Vol Ve pocnoo a0 ..£8.95
small, it brings the reader through the past A superd book! Reprints from the first year of Byte magazine
ten and into the next ten years of computer — hargware reviews, hardware 4esigns: and
science. pascal user Manual and Report ‘how to d0 i, software.
Wirth — €5.52
— The wotficial” reference manual on pascal. What to do after you hit return — £7.00 \
F - AN It sive A o g(;(;% first bOOK of computer games in
—_ nteractive pproac \C.
hone 1IN your 5 iman 2950
An in ustry text on this poweriu\, inter- The best of Micro vol. 1 — £6.95
Access'Bal’C\ aycar active tanguage. Reprints of the first six isSUeS from MICRO:

The 6502 Journal. Hard 0 find information on
PET, A

Sargon — 780 Chess. Program — p and K KiM—1, PPLE, AM—65, etc.
1 36 7 0 Spracklen— £11.96
O An exceltent, well documen\ed gK chess Software Too|s—Kemighan Plauger—‘ﬂ 20
program, it woQ the 1st microcomputer This book teaches good programming style
or comp‘ele ) chess champio ship with 55. The pook using complete programs such as @
q 7 N coma\nsasourc_e \isting and quite incredible Toll text edior. Thacro processor ext
this order \ 5 detailed annotation- (orma\or.elc.High\y recommended- '
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BREAKING THE SOFT BARRIER

Alan Secker

PCW This article will help you get to grips with your NASCOM 1 PCW

Once my machine was operational, my first desire was to use it. | loaded a
few pre-recorded games but remained unimpressed. Because of lack of know-
‘ledge of programming there was little | could do.

It seemed clear that an understanding of the monitor programme embod-
ied in the Nasbug would be helpful but the Software Notes and listing proved
to have been written for experts rather than novices.

There was however, the little pro-
gramme enabling the display of the
contents of the character generator
and this was accompanied by notes
illustrating its construction although
insufficient to expose the basic man-
ipulation of the programme instruc-
tions, enabling the user to secrete a
‘cache’ of "instructions whose pur-
pose and function he understood and
upon which he could build as his
skills developed.

I decided to go through the notes
and programme, analysing each line
in detail:

1. The first note of substance on
page 80 reads:

“The obvious write instruction . .
yis?’ LD (HL), A”.

Not to me it wasn’t. I couldn’t
make sense of any of it. I looked
it up in the Mostek Z80 CPU Man-
ual. On page 26 I spotted HL in
brackets. It was under a heading
marked “Register Indirect Add-
ressing”. The nitty-gritty boiled
down to this:

(i) This type of addressing speci-
fies a 16 bit CPU register pair.
In this case it is registers H
and L forming HL.

(i) When a mnemonic includes
the name of a register in
brackets, the instruction
doesn’t so much deal with the
register contents themselves
but with what they indicate
because they contain not data
but the address of a memory
location.

(iii) In short, the HL Register con-
tains a 16 bit number. That
number is the address of a lo-
cation and it is the contents
of that location that is the
subject of the instruction.

To put it another way, the’ HL
register was being used as a pointer
to memory.

On page 27 I found an explanation

26

of LD (LOAD & EXCHANGE
GROUP). LD is the Z80 mnemonic
used for all write instructions and
from the table titled EIGHT BIT
LOAD GROUP on page 29, I worked
out that LD (HL), A, means load the
contents of A into the memory lo-
cation pointed to by HL, (HL con-
taining that address.)

Consequently, if A contained the
character required on the screen and
HL contained the address of any-
where in the visible video RAM, the
character would appear on the screen
at that location. Great stuff!

"The character generator ROM
contains 128 characters. The prog-
ramme specified that only the top
half of the screen is to be used, so we
have to fill 8 out of the 16 available
lines. That means 16 characters per
line.

The way the display is organised
by the hardware is into 16 lines of 48
characters. If we wish to display 16
characters per line evenly spaced, we
have to arrange for two spaces bet-
ween each character.

Thus from position one on the
screen at the extreme left, we must
jump three locations to the right for
the next character. As HL points to
the first memory location, all we
have to do is increment it three times
and ‘Bob’s your Uncle!’

However, in the second location
we wish to display the second charac-
ter. Fortunately the machine code
for each successive character is the
incrementation, by one, of the former
value, we can signify ‘next character’
simply by incrementing the register
that holds the code for the first digit,
namely register A.

Now the explanation in the Soft-
ware Notes was clear:

““Thus the core of the programme is:

LD (HL), A Write character on screen
INC A Code for next character
INC HL

INC HL Move pointer to next
INC HL location”

So now we understand how to

write one line, but how do we get
from the end of it to the beginning
of the next? The NASCOM notes tell
us.
First, it suggests the above ‘patels’
is a bit of programme to be used for
each line — a subroutine. After each
occasion when it is executed a test
has to be made to establish whether
or not the whole line of 16 charac-
ters has been displayed.

Suppose we make a test after each
character is written to see if a certain
something has happened and to act
in a certain way if it has. For ex-
ample, if we load a register with the
number sixteen and decrement it
after each character is written, it will
reach zero once a whole line has been
written. The Z80, sophisticated
machine that it is, has a double byte
instruction in its armoury that fulfills
the function neatly.

DINZ, e

If the multiplicity of registers con-
tained in the Z80 has been puzzling
you then you're in for a partial
answer. DJNZ, e uses the B register.

The actual instruction is:

(i) Decrements the contents of Reg-
ister B; and

If the contents of B are NOT
zero, jump back to a memory lo-
cation, displaced from the mem-
ory location of the first byte of
the instruction by a number con-
tained in the second byte.

The displacement . contained in
the second byte is a ‘signal two’s
complement.’

(i)

In this case we wish to jump back
to LD (HL), A which is back five
bytes from OCEF (the address of the
memory location containing the first
byte of DINZ, e).

However, there is a snag.

When using DJNZ, e the Prog-
ramme Counter (Register PC) ad-
vances two counts prior to the exe-
cution of the jump instruction.

This means that to go back 5
bytes, we have to take into account a
forward jump of 2 first. We therefore
have to cater for a backward jump of
1.

Right. Let’s check it:
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1 2 3 4 5 6 7 8
Mnemonic  Symbolic Flags OpCode No.of No.of No.of Comments
Operation Bytes Machine T
Binary Hex Cycles States
Add HL,SS HL—HL +SS 00SS 1001 1 3 1 SS Reg
00 BC
01 DE
10 HL
11 SP
Column 1.  Gives the mnemonic for the name of the instruction
2. Gives an abbreviation of what takes place
8. Explains the code to be included-in the binary version of the opcode,
dependent upon the register selected. In this case DE was chosen.
The code is 01. The opcode is therefore 0001 1001. The hex is
therefore 19.

Figure 1

The binary for decimal 7is 0000 0111
The complement of the
above is

Add 1 for the signed

1111 1000

1111 1001

The denary (decimal) for

1111 1001 249
‘The hexadecimal is F 9
As the first byte of DUNZ, e is 10
the code for the whole
instruction is therefore . . .
which is precisely what
Nascom wrote.

10F9

two'’s complement 11

Now why didn’t they explain it!

Clearly if DINZ, e is going to jump
while B is decrementing to zero, B
ought to have the right starting num-
ber loaded into it in the first place,
otherwise instead of jumping while
the contents of B are not reduced to
zero, the programme will carry on at
the wrong moment.

What we actually want is for
DJNZ, e to allow the programme to
continue once 16 characters are
written on the screen of the VDU,
Thus if we load 16 (10 in hex) into B
before we start, this will decrement
at each evaluation of DJNZ, e until it
reduces to zero.

The instruction is therefore:

LD B, 10 (10 being the hex equivalent of
16 decimal)

Once we’ve reached the end of a
line, B will be zero and DJNZ, e
won’t jump. The programme will
continue to the next instruction.

The next instruction must relate
to the need to start a new line. As
HL is pointing to the visible RAM lo-
cations, we must find a way to incre-
ment its value to the start of the next
line. The two 8 bit Registers H and L
form HL, a 16 bit register. If we
could put a number into another pair
of 8 bit registers and add it to HL at
this point, HL might then point to
the new start address.

This is what Nascom have done.
They have used registers D and E
which had hitherto been unused, as
DE.

The gap between the end of one
visible line and the start of the next
is 16 Bytes. The -number 16 (10 in

hex) is loaded into DE near the be-
ginning of the programme.
LD DE 0010

The contents of DE are added to
HL at the end of each line by the in-
struction

ADD HL, DE

This instruction, taken from the
16 Bit Arithmetic Group. If you look
it up in the CPU Manual, you will
find (Fig. 1).

So now we have the machine writ-
ing out 16 characters per line, line
after line and running like a Swiss
watch. However, we only need to
write 8 lines. How do we instruct it
how and when to stop?

Clearly there are numerous ways
(if only we were more experienced)
Nascom chose to compare the ASCII
code for a character with the charac-
ter code sitting in register A (the
accumulator). - The character code
Nascom chose for comparison is 80
which is in fact a non-character. It
would have been the 129th character
but there are only 128.

There are several ‘compare’ in-

structions. Nascom chose
CP,s
The s relates to the figure.

CP,s comes from the 8-bit Arith-
metic and Logic Group. The code
used is a derivation of the two-byte
instruction

ADD A, n

The code for the first byte is 11
XXX 110. The XXX being bits 5, 4
and 3 are defined by the appropriate
derivation, in this case CPs.

CP, s requires that 111 be substi-
tuted for XXX making the first byte
1111 1110 or FE.

The second byte (n) contains the
code for the number being compared.
In this case it is 80. The whole op-
code is therefore:

FE 80

If the result of the comparison
leaves zero in the Accumulator (Reg-
ister A), then one of the bits in the
flag register — the ‘zero flag’ goes to
a one (sometimes described as “goes
high” or “the flag is raised”) and this
event can be detected by an appro-
priate following instruction

In this case the next instruction is
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JRNZ, e
JRNZ, e is a two byte instruction. It
causes the following to occur:

(i) The Programme Counter (register
PC) increments by 2

(ii) The comparison is made:
a) If the zero flag is raised (viz
the condition is NOT net), the
programme continues; or
b) If the zero flag is ‘O’ (the con-
dition IS met) then the prog-
ramme counter jumps to a loca-
tion specified by a combination
of two figures.

The two figures consist of the
value in the Programme Counter plus
a displacement defined by the second
byte of the instruction.

The displacement is a ‘signed’
two’s complement number in the
range

- 126, 129 —

In this case, if the condition is
met (that is, the zero flag is not
raised), it means the comparison be-
tween character 129 (code 80) and
the contents of the accumulator do
not produce a zero and so there is a
relative jump back into the prog-
ramme to the point where “LINE”
begins and another line is written be-
fore the test is made again.

Because JRNZ, e moves the PC to
OCF5 and ‘LINE’ starts at OCE8, we
have to jump back the difference —
14 steps (in denary that is).

Fourteen in binary is 0000 1110
The complement is 1111 0001
The ‘I’ for two’s complement 1
1111 0010
Which in hex is F 2

The second byte of JRNZ, e is
therefore F2 being the code for the
relative backward jump. The tables
give the code for the first as 20 so
the whole opcode is 20 F2.

Nascom however, say that the
source code that programming step
is:

JRNZ — CH (the H merely referring

to hex)

Now as I calculate it C is 12 not
14. Is it a mistake or have I missed an
important clue?

Once the JRNZ, e condition is
NOT met, meaning the zero flag
indicates a zero in the accumulator,
the programme will move to the next
instruction.

The programme has fulfilled its
object and is ended. We must however
instruct the computer as to what to
do next. Nascom offers two solutions.
One is to finish with a HALT instruc-
tion, the other executes a jump to
the monitor programme contained in
the ROM. The second enables con-
trol to be effected from the key-
board without having to RESET
THE CPU.
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PCW SEMINAR

an introduction to

Personal and Business Computing

PCW in association with SYBEX presents Rodnay Zaks
speaking on the various aspects of small computers:
understanding them and using them.

Rodnay Zaks is the author of best sellers ““Introduction to
Personal and Business Computing’’, *’Microprocessors: from
chips to systems’’.

As a speaker, he is in great demand in the United States
and the Continent.

Now PCW, in keeping with its high standards, has secured
his services as a speaker,

Date: Saturday, May 12th
Venue: The West Centre Hotel, Lillie Road, London SW6

Time: 9.30 a.m. to 5 p.m. (Registration at 9 a.m.)

Personal Computer World aims to give a definitive introduction to, as well as a refresher in, personal and
business computing with this Seminar. Few people are better equipped to do this than Rodnay Zaks. The
opportunity to take advantage of his first appearance in Britain should not be missed!

Price of tickets is £12

Special offer: Readers who purchase tickets by the 30th of April are entitled to a 10% reduction in the
price of tickets.

A note to CASBA members: Membership of CASBA entitles you to a 12%% reduction in the price of
tickets.

How to obtain your tickets: Simply fill in the coupon below and send it together with a cheque or postal
order payable to Intra Press, or enclose payment with a letter.

o ' i 1t [ [t r [\ [ ([ t ¢ ¢ ¢ | | | } | | |

To: PCW Seminar, 62A Westbourne Grove, London W2,

Pleasesendme ................ tickets at £12 each ™. | enclose a cheque/P.O. for
Elemid * Bk 3 made payable to Intra Press
Name

Company/QOrganisation

Address

Tel No.:

*Less
12%% reduction for CASBA members. (Send £10.50 — Save £1.50)
10% reduction for all other tickets bought by the 30th April 1979. (Send £10.80 — Save £1.20)
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THE RESOURCEFUL DISASSEMBLER

A Labelling Disassembler

And now for the good news: Prog-
ramming in assembler language on
M6800 based computers is about to
become a lot more fun. How often
have you wanted to modify a comm-
ercial program to make it do some-
thing special? The new Labelling Dis-
assembler from ‘“‘Source” makes that
quite an easy job.

6800 users have had an excellent
Text Editor, Assembler and Text
Processor available for some time; I
refer to the TSC (Technical Systems
Consultants) versions, and these have
set new standards of quality and reli-
ability. However the available Dis-
assemblers have all had snags.

A couple of years ago Tim Routsis
started work on a labelling Disassem-
bler which would take a disk file and
transform it into fully labelled source
code. A number of people used this
version for some time, but it was
never sold commercially. One copy
found its way to Computer Work-
shop and, after further modification,
they are now selling it. However this
version had a number of drawbacks
and a couple of months ago Tim
(now a director of his own company
““Source”) set about writing a quite
new type of Disassembler. What he
has produced is an absolute pleasure
to use and enables one to pull apart
anyones software in a couple of min-
utes. If you want to add another
feature to BASIC it is simplicity
itself to Disassemble it, modify it and
reassemble it. If you want to move
BASIC to another section of memory
you just change one line of code —
the ORG statement.

To illustrate the Source Disassem-
bler’s power have alook at this piece
of code, which was produced directly
by the Disassembler. (next Col)

As you will see the output looks

as if it has been produced by an ass-
embler! The labels are even in order
but best of all the assembler has sub-
stituted standard names for locations
that it recognises.. One can-not over-
estimate the value of that facility. It
quite often happens that once you
have Disassembled a program you

John A. Coll

7600
7602
7604
7605
7608
760B
T60E
7611
7614
7616
7619
7618
761E
7621
7623
7625
7628
762A
762D
7630
7633
7636
7638
7634
763B
T63E
7641
7642
7641
7646
7648
764B
764D
T6AUF
7651
7653
7656
7659
765C
T65F
7662
7665
7667
7664
766D
766F
7671
7673
7684
7685
7690

DEOL
WARMS
INBUF
PSTRNG
NXTCHR
FILSPC
SETEXT
RPTERR

L9

L10
L1

L12

L13

L14

L5
L16

L17

L18
L19

L20
L21
L22

L23
FCB
FMSCLS
FMS

DEOL
NXTCHR
L9

L13
L7
L21

INBUF
SETEXT
L1
L15
L19
L23

NAM
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ORG
BRA
FCB
FCB
LDA
STA

CLR

LDX
JSR
BCS
LDX
LDA
JSR
LDpx
LDA
STA
JSR
BNE
LDX
JSR
JSR
JSr
cMp
BEQ
PSH
LDX
JSR
PUL
BNE
CMP
BEQ
JSR
BRA
LDA
CMP
BEQ
JSR
JSR
LDA
STA
JMP
LDX
BRA
LDX
JSR
BRA
BRA
FCB
FCC
FCB
FCC
FCB
EQU
EQU
EQU
EQU
END

7082
7121
7600
7634
7662
7673

7115
712D
7605
7653
766A
7691

BUILD
$7082
$7103
$7115
$7118
$7121
$7127
$712D
$713C

$7600
L1
1,0

0

DEOL
L10
DEOL
#FCB
FILSPC
L17
#FCB
#
SETEXT
#FCB
#2

X

FMS
L1k
.20
PSTRNG
INBUF
NXTCHR
#$23
L16

#FCB
FMS

L15
#$0D
L12
NXTCHR
Li3
1,X

#3

L18
RPTERR
FMSCLS
L10
DEOL
WARMS
.21
L19
#L.22
PSTRNG
L16
L23
$3D,4
/ILLEGAL FILE NAME/
3
/FILE EXISTS/
3

$7691

$7740

$7803

$7806

L9
WARMS 7103
FILSPC 7127
L10 7604
L1y 764D
L18 7667
L22 7685
PSTRNG 7118
RPTERR 713C
L12 7624
L16 7656
L20 T66F
FCB 7740

recognise many of the jump locations;
for  example $E1D1 means OUTCH
to all Motorola users! Source’s Dis-
assembler searches for a disk file
called EQUATES.DSM and reads
that file to try and find the names of
as many of the labels as possible. The
file itself just contains a list of loca-
tions and their names in this format:

7127  FILSPC
7082 DEOL
712D SETEXT
7115 SETEXT
7103  WARMS
E1D1 OUTCH
E1AC INCH

The Disassembler pulls in to mem-
ory only those equates that it needs
for that particular Disassembly.

Quite often one is provided with a
source listing of a program and one
wants to produce a source file on
disk. Typing in 600 equates (the
number in a typical 10k program) is,
shall we say, somewhat boring. Source
have included another feature which
makes this process a lot easier. If you
were going to create an EQUATES.
DSM file with all 600 entries you
would have to type in the 600 four
character addresses and spaces, well
these 3000 key strokes are avoided
by getting the Disassembler to
prompt you with each address which
is still unresolved after it has checked
the standard EQUATES.DSM file. As
a result all you have to type in is the
name of the label — if you know it.

The output of the Disassembler
can be directed to the terminal, or
the printer if using the P command,
or to a named disk file. The format
can include the compression of all
tabs to single spaces so as to save
memory space; the expansion of all
labels with leading zeroes to enable
each label to be uniquely referenced
by the editor; the printing of the
address of each instruction, the print-
ing of the Hex codes of each instruc-
tion; the printing of an ordered sym-
bol table; pagination of output and
finally the option of keyboard input
of label names as outlined above.
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The Disassemnbler is designed for
disk to disk operation, that is, it reads
a binary file in (for example BASIC
or EDIT) and normally produces a
text file on disk. The binary file can
be Disassembled between specified
address limits if required, and the file
can, generally, be immediately re-
assembled. The only limitation seems
to be that some assemblers get con-
fused if all the labels start with an
“L” and are rather short. This poses
no problem in practice if the “expan-
ded label” facility is used. It is just so
simple and it works. The insides of

Altair BASIC are an absolute delight,
Microware BASIC is an awful mess in
places, but if you want a real horror
have a look at some of Motorola’s
early Editor/Assembler tapes!

This Disassembler is an absolute
must for anyone who works in
machine code — it really does every-
thing that you could ask of a Dis-
assembler — except make the coffee.
The trouble is that there isn’t time
for coffee: it only takes 4 minutes to
pull apart 10k BASIC! Try to do that
with any other disassembler and you
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will find it takes a “little” longer
and doesn’t do nearly such a good
job.

This version of LABDIS is avail-
able only from

SOURCE

12 Vivian Road,
Wellingborough,
Northamptonshire

for £45.96 including the disk, VAT,
postage and packing, and I don’t
have shares in the Company (that’s a
thought!)

(

By Rodnay Zaks, 250 pp, ref C200

INTRODUCTION TO PERSONAL AND BUSINESS COMPUTING

INTERFACING
TECHNIQUES

PROGRAMMING MICROCOMPUTERS:6502

€75

€49

NEW. For the beginner. How to use and purchase a system, from
the microcomputer box to the peripherals. Why. Business require-
ments. How to fail. Programming. wWhich BASIC?

NOW ALSO AVAILABLE ON CASSETTES - 3 hrs, ref S10 £11
MICROPROCESSORS: from chips to systems
By Rodnay Zaks, 416 pp, ref C201 £7.5

USED WORLDWIDE AS UNIVERSITY TEXT. A comprehensive, yet
deftailed and clear introduction to all aspects of microprocessors.
How they work. The ROM, RAM, PIO, UART. How to interconnect.
System development.

MICROPROCESSOR LEXICON, acronyms and definitions, ref X1, 112pp £1.5
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NEw. How to program microprocessors, with 6502 examples:
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Vector Graphics MZ

Sheridan Williams

The Vector Graphics MZ is an American system selling for £2,300 + VAT for
the system as tested. The MZ comes complete with built-in twin 5.25 inch
floppy discs, and a Z-80 CPU of 32K bytes which runs at 4MHz, Software
supplied with the MZ for test was the Micropolis disc operating system
(MDOS), BASIC, editor and assembler. Also supplied with the Vector MZ was
an ELBIT terminal on loan from ELBIT DATA SYSTEMS of Maidenhead.

Vector Graphics was incorporated in August 1976. The people involved in
its conception were Carole Ely, Lore Harp, and Barton Gordon. The company
was started with around £3,000, and their objective was to market a memory
that Robert Harp had designed. The board was so successful that Harp de-
cided to design some additional products, culminating in the Vector 1 in
January 1977. As a company Vector started with 5 employees and a 1200 sq
ft premises; now they have expanded to 60 employees and 16,000 sq ft of
premises. By January 1978 they were able to offer a fully fledged systems
configuration, and they refined their marketing approach to concentrate
mainly on the small business and O.E.M. market; for this reason they discon-
tinued selling kits to the hobby market.

which are fixed, it is interesting to
note their estimate for the Mean fail-
ure rate and media life.

STANDARD HARDWARE
AND SOFTWARE

Standard hardware and software supplied
with the system are:

Capacity 315K bytes formatted

1. Chassis with power supply and an 18

Vector Graphics extended systems
monitor on PROM.

Two copies of the system disc, each
contains: —

{a) Micropolis disc operating system
{MDOS), including Assembler
Editor, and other utilities.
Micropolis BASIC.

Games and video displays.

Mean time between failures 8000 hours

SloT o A Transfer rate 250K bits/s
f Ave rotational latency 100 ms
g' 1."\232 Zu.ggd(é::ijtboaf\;l?éro Slis miniz Access time (track-to-track) 30ms
" qd' dri esy P Access time (settling time) 10 ms
A L ISg o5, Head load time time 75 ms
4. Micropolis disc controller board. ; A
5. Bitstreamer |/O board with one serial Drive otoneLagtiume 1s
. e e el s Rotational speed 300 RPM
)2 © ™ Recording density 5248 bits/in
6. Flashwriter 1/0 board (if needed) N .
h Track density 100 tracks/in
7. Two 16K static RAM boards. R :
8 One 12K PROM/RAM board Media life 3x10° passes on a single track
9' ' Head life 10,000 hours
0.

pry

It is also interesting to note that
the Micropolis disc drives once
engaged are permanently rotating;
this has the advantage of making the
response and access times quicker
when accessing a file; but if the
drives are not disengaged manually
then the life of the discs themselves
will be seriously limited. I remain un-
convinced of the need to have the

(b)
(c)

It is interesting to quote the disc
specifications as some of the figures
are quite impressive. Apart from the
actual parameters of the disc system

discs constantly rotating. I was, how-
ever, very impressed by the sheer
capacity of the discs, at 630K for
two drives, single sided discs as well,
this makes the system a true business
system, capable of handling quite
sizeable files.

Before mentioning and reviewing
the software and hardware individu-
ally I shall give below the memory
map for the system.

Hex
address

0000
RAM available to the user

006A
Used by the bootstrap loader
to load MDOS or BASIC.
Afterwards space is used for
the system stack
01A0
RES module — printer, console
and disc 1/0 routines and
buffers
146B
MDOS or BASIC
2A00 if MDOS
5700 if BASIC
Users programs
C0000
Monitor and console 1/0
C400
MZOS PROM
C800
EVIOS PROM
CC00
Unused
D000
Used by flashwriter as a video
buffer
D800
Bootstrap ROM
DAOO
Micropolis disc controller
EOQOQ0
RAM used by the systems soft-
ware
FFFF
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On the hardware side the Vector.
Graphics is very tidily put together in
a robust and attractive cabinet. All
you need to make it go is a serial
video terminal, and Almarc offer the
stylish but large ELBIT for around
£500; again, value for money.

The handbook includes a separate
user’s guide for each board, (except
the floppy interface), giving partslist,
component layout, circuit diagram
and description of operaticn. This in-
formatici, as well as being an edti-
cation for the user, is invaluable
when deciding whether ancther man-
ufacturer’'s 5100 add-on is compat-
ible witl: your machine.

Before reviewing the individual
components, let me say that the
quality of the mechanical construc-
tion and wiring, and the PCB layout
and assembly is of the very best; the
Vector MZ is a well engineered S100
bus system, and none of the follow-
ing remarks should be taken to de-
tract from that.

The chassis is a wrap-around
upper and lower steel tray, quite
strong enough to support a VDU
placed on top, with slightly recessed
front and back panels. The fan, fuse,
and all connectors are on the rear
panel, while the front houses the
twin mini-floppy drives and the
power and reset buttons; beware of
accidentally knocking these buttons
or you will abort your program, and
possibly corrupt a disc too. Almarc
are considering modifying them sim-
ilarly to the 380Z key system to
prevent an unfortunate accident. In-
side a power supply unit occupies the
space on the right hand side behind
the discs, directly in front of the
quiet cooling fan. The massive mains
transformer promises plenty of

power for expansion. On the left is
the S100 motherboard. The. card
frame runs from front to back, and
has a stiffening tie half way. The
motherboard is terminated, and the
edge connectors have such a good

_grip that the extractor cams provided

on all boards (except the floppy
interface) are really needed. Only
five slots are used by the MZ, giving
ample expansion space.

The CPU board is a competent
solution to the problem of fittting a
Z-80 onto a bus designed for an 8080.
The additional status signals required
for the bus are synthesised on the
board to give maximum compatabil-
ity. The Z8G, with its 158 instruction
set, is operated a full 4MHz clock
rate. This can be reduced by a jum-
per to 2MHz, and a corresponding
logic level is output on S100 stack
(A Z80 cannot provide stack status).

Wait states to accommodate slow
memory or peripherals, can be inser-
ted automatically by a jumper option,
or requested via the bus PRDY line;
this is a better method than slowing
the clock, since all other CPU activ-
ities still run at maximum speed. One
compromise has been made for com-
patability which will dismay Z80 ass-
embler programmers; although both
the Z80 and 8080 use only an 8-bit
peripheral address during I/O instruc-
tions, some peripheral boards decode
the high order address bits, so the
MZ duplicates A, — A, on Az —
A,s; This means that the A or B reg-
ister contents which the Z80 outputs
to A; — A, are not available on the
bus.

The 16K static RAM board is cap-
able of 4MHz without wait states; it
is organised as two 8K blocks, and
each block has 8K boundary address

select and write protect switches. An
important memory expansion feature
is bank select; up to 8 boards may
share the same address space, each
set to a different bank number to
port 40y. This board also responds
to S100 PHANTOM.

The 12K PROM/RAM board will
accommodate 2704s or 2708s. It is
organised as two blocks, one of up to
8K PROM, the other up to 4K
PROM and 1K RAM. This board
carries the monitor program which
enables the MZ to function without
front panel controls. It has several
jumper selected system options, in-
cluding power-on clear and jump-on-
reset. During these functions, other
memory boards are disabled by the

PHANTOM line. If you use expan- |

sion memory which does not recog-

nise PHANTOM, you must not assign |

it address 0000H, or both boards will
attempt to drive the data bus simul-
taneously! The BITSTREAMER is
the system I/O board. It provides a
serial port using an 8251 USART,
and two parallel ports implemented
in TTL. There is nothing inspired in
its design.

The two Micropolis mini-floppy
drives and their interface board did
not have any documentation, but
were obviously to the same high stan-
dard as the rest of the system. Quad-
ruple density gives the Vector MZ
630K bytes on-line storage — a big
advantage for a small machine.

The video terminal by ELBIT, an
Israeli subsidiary of Control Data, is
a display console with separate key-
board. The circuit is designed almost
entirely in TTL, hence it occupies
several boards and contributes to the
large dimensions of the console unit.
Numerous options may be selected
by jumpers, which are all described
in the Elbit manual. The housings are
in the “office status symbol”’ style to
minimise the bulk of the unit. The
keyboard has a good feel to it.

Software

The first program that the user
comes into contact with is the ‘sys-
tems monitor’. This is stored in a
PROM and is divided into two parts:

1. A group of programs used for dis-
play and manipulation of memory
data.

2. Code used to control console in-
put and output.

After the ‘systems monitor’ the
next program encountered is the disc
operating. Micropolis Disc Operating
System (MDOS) consists of an exec-
utive program, a group of shared sub-
routines available to user programs,
and an assembly language develop-
ment package. Applications packages
available in MDOS are:—
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ASSM a two pass 8080/8085 disc to

i disc assembly program.

LINEEDIT a line number orientated ass-
embly language text editor
with ‘character within line’ ed-
iting, and global ‘search and
change’ facilities.

FILECOPY to copy disc files.

DISKCOPY to copy entire discs.

SYMSAVE creates a source file of symbol
equate statements from the
symbol table left in memory

| after an assembly.

Note that MDOS and BASIC overlay
each other, but facilities exist to
leave one and call the other.

My reference system for this art-
icle is a Research Machines 380Z,
which although not up to the specifi-
cation of the MZ holds its own in
many respects, except that I have no
disc system to compare.

Basic Interpreter

MICROPOLIS BASIC Version 3.0
(1978) is an interpreted BASIC with
most of the facilities expected of a
recent version. A brief summary of
available commands is listed below:

Arrays with up to 4 dimensions.

integer variable mode.

NUMERIC FUNCTIONS: all usual ones +
MAX ,MIN,FRAC,FIX,LN,LOG

STRING FUNCTIONS ASC, CHAR §
FMT,INDEX,LEFT$MID$,RIGHTS,
LEN MAX MIN,REPEAT$STR$ VAL
VERIFY

SPECIAL FUNCTIONS: IN,PEEK POKE,
PGMSIZE,SPACELEFT

BASIC STATEMENTS: EXEC,FLOW/NO
FLOW,MEMEND SIZES STRING

DISC COMMANDS: DISPLAY,LOAD,
PLOADG,SAVE,SCRATCH,LINK,
CHAIN,OPEN,PUT,GET,CLOSE,
ATTRS,EOF FREESPACE,PUTSEEK,
GETSEEK,RENAME

FILE FUNCTIONS: ATTR,ERR,ERR$,
NAME ,RECGET,RECPUT SIZE,
TRACKS,FREETR

I enjoyed programming in BASIC
on this system, and found the system
quite tolerant. I especially liked the
ability to use expressions and vari-
ables in GOTO and GOSUB state-

ments. Another statement that 1
liked was the ‘EXEC’ function; this
allows a string variable to be given a
BASIC statement and then executed.
Example 10 A$ =“PRINT B”
~ 20EXECA}$

This facility has a use in that a func-
tion may be input and then executed,
this is only possible by parsing the
function onto disc if the ‘EXEC’ fac-
ility doesn’t exist. Lines may be up to
250 characters long and the maxi-
mum line number is 65529. Some of
the other unusual routines are
worthy of a mention; SIZES allows
you to select the precision of num-
eric variables up to 60 digits for
simple arithmetic, or 20 digits for
functions. FMT(X,Y $) is Micropolis’
equivalent of PRINT USING, and
allows the output to be formatted
according to the image of Y§$.
CHAIN passes variables from the
current program segment to the next
one loaded from disc.

File handling in this BASIC is ex-
emplary, and I had very little trouble
using both serial and direct access
files. Files (up to 10 at a time) can be
opened simultaneously for both
direct and serial access in both read
and write modes. File copying using
the supplied software is very easy
and fast. A BASIC program that I
wrote to copy files was rather slow,
however. I encountered slight prob-
lems with the file pointer in direct
access mode, but these were relativ-
ely simple to overcome; I suspect
that it was my unfamiliarity with
both the manual and the machine.

One final comment on the discs
is that having 630K available on
the-two drives was amazing. I never
managed to fill even one disc in the
three weeks that I had the system,
and I created a lot of programs and
data files. I am told that one mega-
byte will soon be available.

In order to plot graphics on the
MZ a rather tedious routine had to
be performed. First one had to re-
move a board from the Elbit terminal

(supplied with the machine) and re-
move a ‘jumper’ which disenabled
screensrolling. MDOS then had to be
entered and location 0540 altered
from 18 to 00. ASCII character num-
ber 24 would then act as a clear
screen character. All this could have
been achieved with the relevant
POKE instructions in BASIC itself.
When these two tasks had been per-
formed it only remained to use a
statement thus:—

PRINT CHAR$(31)+CHAR $(Y)+
CHAR $ (X )+ >

and a graphical output could be ob-
tained. Note that the (0,0) co-ordin-
ate was at the top left corner of the
screen. Other snags arose which I will
not bore you with; suffice to say that
I managed some interesting plots,
and the graphics do work.

Micropolis BASIC was not partic-
ularly fast — but for those who really
want speed, interpreted BASIC is not
the appropriate software to use. I am
informed that Vector have a compil-
ing version of BASIC available. Here
are the benchmark tests for compar-
ison with other machines listed prev-
iously in John Coll’s articles.

{PCW Vol 1, No 1 & Vol 1, No 8)

Benchmark VECTOR
Tests GRAPHIC
BM 1 6.2
BM 2 13.5
BM 3 34
BM 4 36
BM5 39
BM 6 74
BM 7 99
BM 8 70

BM 7+8 169

Function evaluation on the MZ is
very slow, I know that the Research
Machines 380Z is particularly good
in this respect but there are no excus-
es for such slow and inefficient algor-
ithms.

LINEEDIT

I enjoyed trying out the line-edit
package, but would have been much
more interested in the WORD PRO-
CESSOR that is available in the USA,
but not here yet. The line-editing
package has all the usual facilities of
deleting and changing all references
to a particular string. I started writ-
ing this article using line-edit to test
its facilities. I found it quite a useful
package, but rather limited compared
to a word processor; however, line-
edit does not profess to being a word
processor. I never managed to find
the lower case characters that are
supposed to be available.

Machine Language

Micropolis disc operating system
(MDOS) can be entered by typing
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“B” from monitor or by LINK
“MDOS” from BASIC. MDOS is as
good as most other disc operating
systems that I have encountered, and
has a good display mode. Monitor
commands are the letters A-Z and in-
clude facilities such as:—

N-Non-destructive memory test. It can be
used at any time as it is non-destructive.
Memory locations Q000 onwards are read
and stored temporarily. The location is
tested to see if 00 and FF can be written
and read correctly. This is continued until
an error is detected.

F- Finds all locations with a common
address.

M-Move memory biock.

L-Load and go.

‘| —and 22 others.

I found them very easy and useful
on the limited machine language pro-
gramming that I did.

Graphics Board

The Vector Graphics high resolution
graphics board excited me to such an
extent that I asked for a demonstra-
tion of its capabilitiés. The specifica-
tion is very good and I wanted to see
how it would turn out in practice.
The graphics board works in two
modes, digital output with only
black or white dots, this gave 256 x

240 picture elements; or 16 shades of
grey but only 128 x 120 picture ele-
ments. The board must be used in
conjunction with 8K of RAM, and
interfaces with a standard ‘‘raster
scan” monitor.

The board incorporates circuitry
that allows the screen to be updated;
since the memory is multiplexed be-
tween bus and graphics board, it is
still -available for general use when
not using the graphics facility. Inclu-
ded with the board is a software
alpha-numeric character generator

program, and x-y plotting program
providing a high level graphics
language.

The demonstration given did not
do the graphics board justice, and I

‘would like to have had longer to get

to know it. Detail obtainable in
either mode was remarkable; in fact
it was not possible to see the dots
from further than 1 metre.

Conclusion

One gripe about the MZ. Why put
the adjustable Baud rate switches in-
side the cabinet? I was constantly
taking off the lid to change the rates.
To be fair, in a business environment
one is very unlikely to be using the
system in different configurations. It
is a pity also that some of the other

available software such as CP/M,
FORTRAN, COBOL,  Compiling
BASIC and the Word Processor were
not available for test. Again, to be
fair, I was offered CP/M to evaluate
but declined because of shortage of
time.

I had a demonstration of another
system marketed by ALMARC. This
was the Educational Timesharing
System, which will handle up to 4 |
users simultaneously on any I/O de-
vices (even ones with different Baud
rates). I was very impressed with its
versatility. There are advantages to
both single user micros and time-
sharing micros, the advantage of a
multi-user is the ability to reference
common files. I would suggest that
educational establishments ask for a
demonstration of this single disc, 4
user system. Its price is around
£2000.

Almarc Data Systems are a com-
pany whose joint directors seem acc-
ommodating, friendly, and know-
ledgeable. I think that they have
chosen a good system in the MZ, and
feel confident that they will do
Vector Graphics justice here in
Britain.

Finally, may I say that I am in-
debted to L. S. Warner who greatly
assisted me with his in-depth hard-
ware knowledge.

No need to wait for tomorrow....
the Affordable Combuter is here-Today.

80 COL:

12in CRT

PEGASUS the complete system
£270° complete c.var

Z80 MPU e 48K e DOUBLE DENSITY SHU-
GART SA400, 320K, S100 BUS e
® 24 x 80 CHRS @ 58 KEY KEYBOARD WITH
UPPER/LOWER CASE e CP/M* e 2SERIAL,
1 PARALLEL I/O @ HEAVY DUTY ANADEX
112 CPS BIDIRECTIONAL PRINTER
e OPTIONS: DOUBLE DENSITY 8" DRIVES
1.2 MB £400 EXTRA; 2 ADDITIONAL DRIVES
5" or 8’. APPLICATION SOFTWARE: WORD

PROCESSING ® GENERAL BUSINESS MAIL-
ING LIST. ALL IN THE EXCELLENT CBASIC.
PROFESSIONAL SERVICE — LARGE VARIETY

OF EQUIPMENT AND SYSTEMS.

ALSO AVAILABLE: PET @ APPLE ® HORIZON
® VDUs ® PRINTERS ® BOOKS AND MAGA-

ZINES. *CP/M is a trademark of Digital Research.

LONDON COMPUTER STORE
43, GRAFTON WAY
(off Tottenham Court Road) W.1.
01-388 5721 Open 11 — 7 Mon-Fri 11 — 4 Sats.
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ARE
SMALL BUSINESSES
READY TO BUY ?

D. R. Worsley
Wye College, School of Rural Economics and Related Studies,

University of London

With the recent breakthrough in
technology, computers are now very
small and relatively speaking very
cheap. For the price of a car, a small
businessman can purchase for himself
a micro computer capable of hand-
ling all his paperwork, leaving him to
get on with running his business.
Although the micro computers and
their manufacturers may not yet be
ready to sell the benefits of computer
operation to the average sceptical
businessman, it is only a matter of
time before both attractively de-
signed equipment and simple, easy to
understand and operate application
programs are available. However,
there remains the question ‘are smalil
businesses ready to buy computers?’

The answer almost certainly is
‘no’. Although at the Personal Com-
puter World Exhibition a number of
businessmen  bought computers,
these men were undoubtedly enthus-
iastic about owning a computer and
were probably pleased that they had
a business excuse for buying one.
Only the already converted purch-
asers could have bridged the gap bet-
ween the ordinary business world
and the computer world with its ex-
cessive jargon in evidence there. The
visitors to that exhibition were not
typical of ordinary businessmen.

There are three apparently un-
connected clues to the answer to this
question.

1. Primary versus secondary activities

Small businesses are set up by in-
dividuals who have a particular skill
which they enjoy and which they be-
lieve they can exploit:— the car re-
pairer starts a garage; a pilot starts an
air-spraying company; the insurance
salesman sets up as a broker. Each of
these businesses has a primary activ-
ity which is the one that the proprie-
tor enjoys and is skilled in.

However, he soon learns there are
many other activities that he has to
perform that are usually much less
enjoyable and often very hard to
learn. The difficulty of learning tasks
that are often alien to the proprietor,
together with a lack of enthusiasm
combine to leave these tasks un-

learned or misunderstood and there-
fore undone, leaving a continuing
feeling of dissatisfaction, irritation or
even guilt. Only those secondary
activities that have a powerful bear-
ing upon the primary activity are per-
formed, often with the aid of some
patented system that helps the task
to be done, but without any under-
standing and with the minimum of
effort. Business readers will be famil-
iar with special cashbooks, wages,
stationary, etc., and there is even a
system which is supposed to avoid
trouble with The Industrial Tribunal
if followed faithfully.

2. ‘Small’ Businesses?

One specific identifying feature of
small businesses is that their size does
not warrant systems in the sense of
bureaucratic procedures such as

stock indenting, cheque requisition’

forms and the like. The importance
of this feature arises not only from
the absence of systems, but from the
virtually inevitable lack of thought
given to the development of such sys-
tems.

Experienced readers will remem-
ber, perhaps with embarrassment,
their own early attempts at systems
analysis and will surely recognise the
great divide that separates those of us
with successful systems development
experience from the inexperienced.
Such development experience applies
equally to the development of man-
ual systems' and it therefore follows
that many proprietors of small busi-
nesses have little concept of the
rigours of any kind of systems devel-
opment. Indeed, developing systems

is probably one of those tasks

referred to in 1, above.

3. First-time users

Anyone who has been associated
with the installation of a computer
system to first-time users, will know
the problems associated with misun-
derstandings, changing needs, lack of
co-operation, and impatience or leth-
argy. These problems can be summed
into the two phrases; “lack of discip-
line”, and “lack of well defined
needs”. It is seldom that a first-time
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user knows the necessary data con-
cerning the number of customers,
etc., and even though his office may
be organised with some set routines
and systems, these are often different
to the systems the proprietor thinks
are in operation, and always have a
surprising number of exceptions.

Until now first-time users have
been businesses that could afford
computer systems costing many
thousands of pounds. They have
therefore been large enough to warr-
ant office routines and the like with
consequent experience of their devel-
opment. Yet they still present the
analyst or consultant with a contin-
ual stream of problems as they learn
to accommodate the computer in
their midst.

Now that micro computers are
available to smaller businesses, first-
time users will now include ill-
informed proprietors with little or no
staff having experience of the secon-
dary administrative tasks, having no
systems, but possessing a desire to
see the end of these tasks, and a
small amount of money. Before they
can buy and operate a micro com-
puter system to the satisfaction both
of themselves and the suppliers, they
will have a great deal to learn.

There is a fourth clue pointing to
a ‘no’ answer to this question. ‘Nec-
essity is the mother of invention’ is
a phrase which applies to small busi-
nessmen. Resigned to the knowledge
that they could never afford the re-
sources that large businesses have to
make analyses of sales, margins,
stock trends etc., or even to keep
adequate stock records, they impro-
vise, making speedy changes to jobs,
hours of work etc. etc., to accomm-
odate changes as they happen rather
than trying to anticipate them
through analysis. Indeed their flexi-
bility is one of their greatest
strengths. Lacking formal training
they gain experience over the years
of those elements of their business
that must be watched carefully and
dismiss all others. Whilst the advent
of micro computer power that is now
within their financial reach opens the
door to these analyses, few may be in
a position to take advantage of the
better information:

(i) because they have not had
them, they would not know
what to do with them

(ii) the imposition of a computer
system could deny them the
flexibility that is one of their
assets,

The terse conclusion of all this is
that . the small businessman, who
through no effort of his own is now
in a position to purchase computer
power, is singularly ill equipped to
gain any benefit from its operation.
Dogged by increasing government
bureaucracy, discrimination through
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prices and credit terms, with desper-
ately scarce resources, and with
hearty mistrust of computers built
up over the years through the exper-
iences of himself or others, most
small businessmen just don’t want to
buy a computer. What they may be
persuaded to buy is an end to admin-
istrative drudgery; or, the benefits of
being better informed; or, the kudos
that comes from operating the very
latest equipment.

But before this can happen, the
onus is fairly and squarely on the
shoulders of the micro computer
manufacturers and distributors to de-
velop suitable systems for even the
dullest to understand, and then to
engage in an aggressive marketing
policy to show that the benefits of
computer operation can far outweigh
the costs and penalties.

To undertake this role, there is a
need for a thorough understanding
of what small businesses are and their
variety, why they are still small, their
needs both overt and covert, and par-
ticularly their limitations.

Summary

1. Although some micros have app-
arently been bought by small busi-
nesses, the purchasers were most
likely to have been enthusiastic
enough about computers to make the
time, money and energy available
both to program the machine and fit
the result into their businesses.

2. The vast majority of small busi-
nessmen will be particularly poor
first-time users:

a) the machine will be expected
to deal with secondary activit-
ies, about which they have
little knowledge and even less
enthusiasm

b) they have virtually no exper-
ience of systems development
— even manual systems.

3. Lacking the forecasting capacity
provided by analyses, they learn to
react quickly to events — which they
can through the absence of systems
and other bureaucratic overheads -
and thus not only avoid penalty from
the absence of these analyses, but de-
velop an asset, namely flexibility.

4. The installation of a computer
based administrative system can tend
to place a real or imagined burden
upon the business through its restric-
tions, thus reducing the capacity of
the business to respond to new circ-
umstances.

5. Although good marketing may
place the micro so that it is ‘visible’
to the businessman’s eye and ““mind’s
eye”, he may have them shut for any
number of reasons, not least of
which is the poor press computers
get generally.

Finally, there has always been a
gulf between the “computer-people”
and others who work for an organis-
ation. The hours of work, dress, sal-
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aries and jargon have all helped to
maintain this. Improvements in busi-
ness education for the young to-
gether with the introduction of com-
puters to secondary schools are pre-
paring a generation that is capable of
the analyses referred to earlier, but
more importantly, one incapable of
preparing these analyses without
computers. With twenty or thirty
years to wait before they are in posi-
tions to specify company policies,
this generation will suffer more or
less frustration and difficulty during
these years and the words “generation
gap” are likely to take on a new and
dangerous meaning in our businesses.

Reducing this generation gap is
probably one of the greatest chall-
enges of educationalists. I could see
this gap developing at the Exhibition.
I had just come from a conversation
with a bank official who had demon-
strated a planning program (via a ter-
minal) to farmers at agricultural
shows up and down the country this
summer. He despaired not only be-
cause farmers were stunned by the
program’s speed and presumed accu-
racy, but both they and one or two
of his colleagues believed everything
it printed as though the product of
some higher and omniscient intelli-
gence.

Perhaps readers who are in the
education field would care to comm-
ent on this question.

X[TAN SYSTEMS

Southern England stockists for CROMEMCO

Selected nationwide by Government departments,
Universities,
sional Consultants, Assurance Companies, [n-
dustry and the serious hobbyist. Features include
a range of software equalled by no other manu-
price and performance.
Basic, Cobol, Z-80 Macro Assembler, Trace, and
Word Processing, all at only £85 each. Xitan
Systems can supply CP/M for use on Cromemco

Research Establishments,

facturer for

equipment with 8 in. floppy discs.

Profes-

Fortran,

THE machine for professional use

X(TAN SYSTEMS,, 23 CUMBERLAND PLACE, SOUTHAMPTON SO1 2BB. TEL: (0703) 38740

Also suppliers of: PET * HORIZON * PT SOL * DYNABYTE MEMORY * BOOKS * VDUs * PRINTERS
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PCW
Interview

Dr. Quy and his Research Machines Computer

David Bannister

Doctor Roger Quy (pronounced Kwy) is a Research Fellow of the National
Hospital's Institute of Neurology. He studied Psychology and Law at Keele
University and is currently investigating methods of continously monitoring
the brain and heart activity of patients with certain types of epilepsy. Since
this produces a large amount of data for analysis, Doctor Quy decided to use
a Research Machines 3802 Microcomputer, interfaced to a Datac printer.
PCW spoke to the Doctor about his system:

“The traditional method of analy-
sis (i.e. Electrocardiogram or Electro-
encephalogram recordings) is to
simply ‘eyeball’ the traces. But for
twenty-four hour recordings this is
tedious, and thoroughly boring, so
we decided to get the computer.”

Why the 380Z? “Mainly because
David Small, who works here in the
hospital happens also to be asoftware
consultant to RML. But the machine
itself — as the name implies —seemed
more geared to being a research tool
than something like, say, the PET”,

Doctor Quy had studied FORT-
RAN when at college but BASIC and
machine code were new to him. “At
the beginning David Small did the
machine code programming, while I
handled the BASIC routines. Learn-

ing BASIC wasn’t difficult: learning
about the actual system and its con-
trol options was more of a problem.
“Machine code programming I
found fairly easy to learn. Finding a
decent text-book on machine code
wasn’t easy, however. I used the
Adam Osborne “Z80 programming
for logic design”, but even that only
restates the Z80 op-codes. The RML
manuals are rather closely written
and badly need an index, because
you have to keep flicking backwards
and forwards, trying to find things.
One useful source of multiply and
divide routines, I found, was PCW.

“One of the current problems
with RML’s option ROM is that the
fast scroller insists on re-enabling in-
terrupts, so if you’re using a program

e

The System

Dr. Roger. Quy in his laboratory
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which calls up interrupts it’s imposs-
ible to disable them using BASIC,
which means that if you don’t reset,
the interrupts are still ticking over
when you load other programs,
which causes lots of headaches.

“Apparently this problem will go
away when we get a disc-operating
system, so we’re learning to live with
it. The whole kit is supposed to be
going back for upgrading, so one’s
rather reluctant to change anything.

“One of my grumbles with RML
is that they tend to promise things
and keep you waiting for them.
We’ve had this disc system on order
for over a year, and the PIO took a
similar time, which meant that we
couldn’t run, for example, our heart-
rate analysis program during that
period.

“The system itself works well. We
had some initial trouble with mains
transients, which it was very sensitive
to. In a hospital there is a lot of
heavy electrical equipment — elec-
tron microscopes, x-ray machines,
and so forth — which cause huge
transients. In fact, the solenoids on
our old printer were blown by mains
transients.

“I find the graphics limited, par-
ticularly when drawing graphs. It’s
very difficult to line up characters
with axes.

“The front panel mode of the
380Z is good, it’s very easy to
change the contents of registers and
addresses, which makes it very nice
to use for modifying programs. The
assembler is also nice, though I’ve
not had experience of any others to
compare it with, but it’s nice to work
with.

“Writing machine code to be
patched in with BASIC is incredibly
tedious when using cassettes, because
of the number of operations. But this
is something else which will disappear
when we get the disc system.

“RML, though, were very helpful
generally. So too were Datac, who
supplied us with information on how
to convert their printer for graphics.
We chose the Datac, incidentally, be-
cause it was the only cheap matrix
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printer with software programmable
step size.”

One of the first uses the computer
was put to was in the analysis of
ECG recordings for abnormalities in
heart rate.

Twenty-four hour ECG recordings
are made from patients wearing a
miniature cassette recorder — the

OX41
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be displayed on command, together
with the mean and standard devia-
tion. It is also possible to obtain a
print-out of the times of occurrence
of four different types of abnormal-
ity; tachycardia (abnormally fast),
bradycardia  (abnormally slow),
dropped beats, and premature beats.

By using cassettes a permanent
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‘Medilog’, developed by Oxford Med-
ical Systems Ltd. Four channels of
data are stored on this; two EEG
channels, one ECG, and a time track
or other information. Using a stan-
dard C-120 cassette running very
slowly this system can record con-
tinuously for 24-hours without inter-
fering with the patients’ freedom of
movement unduly.

The cassette is replayed at twenty-
five times the original speed and an-
alysed by an analogue detection unit.
Each ECG recording is converted
into a series of pulses by a schmitt
trigger unit and fed to the 380Z. The
interval between each beat is then
measured by a machine code routine
and returned to the main program
which is written in extended BASIC.
The intervals are sorted for histo-
gramming and a scan is made for ab-
normalities in the heart rate
(arrythmia).

The VDU displays seventy success-
ive intervals, calibrated in beats per
minute.

MERN FER EPOCH=

TOTRL SPIKE AND WAVE=

45,67

4527 SECONCS

1 record of each patient is obtained.

“We were particularly interested
in epileptics suffering from absence
seizure, where the person will simply
go blank for up to thirty seconds.
This is normally very difficult to de-
tect. The only satisfactory method is
to monitor the brain activity for the
wave form characteristic of this seiz-
ure, known as a spike and wave patt-
ern. Using the 24 hour recording
method and the computer we can ob-
tain accurate analysis.

“The spike and wave is converted
to a TTL pulse by the analogue and
again fed to the computer. A graph
(see Figure 1) is obtained showing
the number of seizures in fifteen
minute intervals, with the mean and
standard deviation.”

Doctor Quy sees this as only the
beginning of the use of micro’s in his
work. “What we hope to do now is
to use the Z80 as a micro-processor
proper, as a dedicated, hard-wired
unit. One for spike-and-wave analysis,

s.0.= and another for ECG analysis. That’s

53.15

A histogram of the heart rate can  Fjgyre 1

the goal.”

SMALL SYSTEMS ENGINEERING LTD.
{Incorporating R. Bailey Associates)

62 New Cavendish Street, London W1M 7LD.
Telephone: 01-637 0777, Telex: 8813085 Abacus

THE LARGEST SUPPLIER OF PET MEMORY BOARDS
AND INTERFACES IN EUROPE

PET MEMORY BOARDS

Sole official U.K. Agent for PME memory boards. We provide
approved technical back-up, up-grade and service facilities for
these boards in the U.K. Internally mounting memory boards
available in 2 configurations; — 24K —£412 50 — 32K — £475,

IEEE-488/RS232C SERIAL INTERFACE
— Full 1EEE address decoding, R232C or 20MA Loop output,
— Switch selectable Baud Rate, Crystal controlled Baud Rate
timing, '
. — Boxed units complete with connectors, full operating
instructions and sample programs supplied,
- Serial Interface B, input & output £186 Serial Interface A,
output only £106,
— Lower Case Printing option £10.
CUSTOM INTERFACE DESIGN
interfaces designed for special applications. Interfaces supplied
so far include Analog input/Output, XY plotter, stepper
motor control.

PET INTELLIGENT TERMINAL SOFTWARE PACKAGE

A software package which, in conjunction with an Interface

B enables the PET to operate as an intelligent terminal. The

software implements full IBM or DEC protocols £100.

TV/VIDEO MONITOR INTERFACES

— Video Monitor output only £29.50

— Video and UHF output (plugs into aerial socket of domestic
TV) £35,

IEEE-488 TELEX PUNCH AND INTERFACE
— 50 chars/sec. Telex punch. Price to be announced.

TERMS: All prices Ex. VAT. All orders C.W.0O. Cheques
should be made payable to:

SMALL SYSTEMS ENGINEERING LTD.

Orders should include £2.50 p&p per unit. All goods supplied
under 90 days warranty.

OHIO SCIENTIFIC
Small Systems Engineering is an official distributor for
OHI0 SCIENTIFIC products including:

CHALLENGER I (available March 79)

— Superboard Il 4K computer on a board £ 298.00
— CIP 4K Superboard in case and power supply £ 415.00
— CIP MF 16K CIP with mini-floppy and

0S-65D v3.0 £1,235.00
CHALLENGER {1
— C2-4P “professional portable’’ computer £ 620.00
—C2-4P MF 20K C2-4P with mini-floppy and

0S-65D V3 £1,595.00
— C2-8P 4K mainframe class personal computer £ 825.00

— C2-8P DF 32K dual 8" floppy personal/business .
system £2,670.00

The SUPERBOARD Il includes 8K BASIC in ROM, up to
8K of RAM on board, full keyboard, cassette interface and
video display interface.
The CHALLENGER C2-4P M4 includes 20K of RAM, 1.mini-
floppy drive, full keyboard and TV monitor, sof tware supplied.
includes:
- Business disk,
Education disk,
Personat disk,
— Games disk,
- 0S-65D V3.0 program development disk
BASIC and assembler. run under the 0S-65D V3.0 disk
operating system,
All systems supplied with full documentation.

Also available:

COMPUCOLOUR Il MODEL 3

— 13" 8-Colour CRT. 8080 Microprocessor

— 16K extended disk BASIC in ROM

— 71-Key detached keyboard

— 8K RAM memory for user programs

— 64 characters per line by 32 lines per page

— Special graphics package with 128 x 128 point plotting
— Built-in mini-floppy disk drive

— 50 pin bus

— RS-232 1/0 port for serial printers, etc. £1,248.70
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At Heathkit,
we do our
homework
properly. And
the result is an
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puter equipment. A y
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\ | you want to.
\/ Everything is

H14 Line printer fully compatible.

And the quality is superb throughout.
Choose from
assembled units or
kits — all accom-
panied by some of
the world's best
documentation. I
H8 computer, extendable

The details are in our e
colour brochure. Send for your copy now.
e N [T Heath (Gloucesten) Limited,Dept.
= o S

HEATH ]
w | Namef#W

Acce:
¥
s

/ Address
.;#’7

\D( Please tick the item(s) you want.
, Colour brochure of computer
Heathkit self o / equipment. (Enclose 20p
instructional in stamps.)

computer courses, 4 Catalogue of other electronics kits and
probably the finest | courses. (Enclose 20p in stamps.)
available. Registered i England, number 606177,

THERE ARE HEATHKIT SHOWROOMS AT

233 Tottenham Court Road, London (01-636 7349)
and Bristol Road, Gloucester (0452 -29451)
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THE
SHOW FOR EXHIBITORS

THE 2nd GIRENT
PERSONAL COMPUTER
WOIRLD

SHOW

0.0.8.2.0.0.8.8.8.¢.0.¢ 6.6 ¢

The Dale

Thursday 1st November, 1979
Friday 2nd November, 1979
Saturday 3rd November, 1979

The Venue

The West Centre Hotel
Lillie Road
London SW6

The Show

A brilliant success last September — On T.V. — On BBC radio
On LBC — In the Press.

The Features Area, with the Personal Computer World
Microchess Tournament, innovations, individual demonstrations,
makes the Personal Computer World Show the most attractive
of all the Shows in Europe.

The Exhibifors

Every exhibitor at last September’s Show expressed great
satisfaction at the numbers of people attending, their intelligent
interest, the quality of enquiries, and business done on the spot.

The Conference

A three day occasion: Business, Education, Home and
Hobbyist computing.

Last September, all three days were exceptionally well
attended. In particular the first and third had a record
attendance.

PLbICHy

Personal Computer World magazine, the leader, is organising
its own Show. Need we say more?

[Reserving Your Place

The number of stands is finite. There are already letters of intent
from companies wishing to exhibit. This includes famous names
absent from last year’s show, now in this year’s show.

{Vero, a household name, and Commodore Business
Machines, of PET fame.)

In the first instance, please send a letter of intent and a
request for further information to: PCW Exhibitions, 62A
Westbourne Grove, London W2.
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NewBear Comput

’ SOL Word
Processing £2840

s\“’

:

plus Westrex teletype 43 £869
also Wordwizzard electric pencil, TSE, CP/M-TEX

Yokk

Horizon double density discs at
single density prices
One double density Mini Floppy (180K Bytes)
16K Fast RAM
Serial I/O Interface
DOS/BASIC
..HRZ-16W £1330
Yk ok
also CROMENCO Z2 plus
supporting boards
Full range of N.L. VDUs

*okk
NASCOM

NASCOM 1 Kit £165.00
Buffer/Bus board kit £32.50
RAM board kits 8K £85.00
16K £140.00
32K £200.00
3A power supply £24.00
*Please ring for appointment for demonstration.

*okk
DISC DRIVES

FLOPPY DISC DRIVES

5%" SHUGART SA400 DISC DRIVE £225.00
Carriage by Securicor 'C’ rate £4.50
8 DRI SINGLE SIDED DOUBLE DENSITY

£325.00

7100 Carriage by Securicor 'C’ rate £5.00
8 DRI DOUBLE SIDED DOUBLE

DENSITY £365.00

7200 Carriage by Securicor 'C’ rate £5.00

ITHACA AUDIO

S-100 bus products from the experts.
Z-80 cpu board.

Featuring:

On board 2708 EPROM.

Power-on jump.

Selectable wait states.

8080 or Z-80 I/O addressing modes.

DMA.

2.0 MHz or 4 MHz.

Power: 8v 1 Amp, + 16v 100mA, -16v 50mA.
Bare printed circuit board £26.25.
Assembled and tested 2MHz £131.25
Assembled and tested 4 MHz £153.75

8K Static RAM board

Featuring:

Memory protect.

Power on clear.

Selectable wait states.

Two independent 4K halves.

Fully buffered.

Uses 2102L-1.

Power requirements: + 8 volts 1.4 Amps.
Bare printed circuit board £18.75
Assembled and tested (450nS) £123.75
Assembled and tested (250Ns) £146.25

L2 S B B 5 5 2
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2708/2716 Eprom Board
Features:
* 16K bytes of 2708.
or * 32K bytes of 2716.
Bare printed circuit board
Assembled and tested

£18.75
£63.75

Video Display Board
Features:
* 64 characters by 16 lines.
%  Full upper and K)wer case Ascii plus Greek
characters.
* 7 by 9 dot Matrix.
* Display modes 1) Normal
2) Reverse video
3) Blinking cursor
Memory addressable to any 1K page.
Software driven, simulates:
1) cursor control
2) strolling
3) paging

* %

Rk

S-100‘MICROBOX

(6 slot card cage with power supply and
motherboard with 3 sockets fitted).

£195.00

Postage and packing 50p
*Postage and packing £1.50

Barclaycard and Access Welcome.
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HOUR
DELIVERY
IN MOST
CASES

Minimum official order £10.00. Send for catalogue
to Newbear Computing Store, Bone Lane, Newbury,
Berks. Callers welcome Mon-Sat 9.00- 5.30 but
please phone us first on 0635 49223. Visit our
Northern office at 2A Gatley Road, Cheadle
Chesbhire. Tel 061-491-2290.

ALL MAIL ORDER TO NEWBURY.

* CP/M or [thaca Audio K3 compatible.

* Power requirements: +8v 850mA

+ 16v 55mA

—16v 150mA
Bare printed circuit board | £18.75
Assembled and tested £108.75
Disk Interface Board
Features:
#« Controls up to 4 slng\hﬂ or double sided

drives.

* Data protection during power down.

* Supported by the proven K2 operating
system.

Bare printed circuit board

Assembled and tested

£26.25
£131.25

K2 Disc Operating System
Features:

Text Editor (TED).

File Package (PIP).
Debugger (HDT).

Assembler (ASMBLE).
HEXBIN.

1 copy.

System Generator (SYSGEN).
On 8 floppy disc.

Cost: £56.25

* % % % % % % %

Prototyping board
Featuring:
* Capacity 70 off 14 pin sockets.
* Accepts any size sockets.
* Optional split power rail.
* Selectable voltage regulators:1. off 5v
2. off 5v or 12v
Cost £18.75
Please add 8% VAT on all boards.

All the boards come with full
documentation:

Z-80 cup board manual £1.00
Zilog reference card £1.50
8K byte static RAM manual £0.25
Eprom board manual £0.75
Visual display board £1.00
Disk interface board £1.00
K2 operating system £5.00

Hokk
SORCEROR

Plug in ROM Cartridges
S100 Expansion Unit
Cassette Interface

280 C.p.U.

User definably graphics

*hk

KEYBOARDS

Star devices capacitive touch keyboards

*ASCIl encoded ]
*RS 232 *BRITISH DESIGN
*6 month guarantee £43.50

*hk

Special offer

63Ikey ASC |l keyboard kit only £48.00 (cash
only)

63 key unencoded keyboard £27.50
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TRS 80 16K upgrade kit £95.00

77-68 — The best supported hobbyist 6800
system in the U.K.! Available in ‘Bearbags’ or as
individual components.

*77-68 Manual gives full assembly and test
details for the CPU, 4K TAM and MON 1 boards.
Price includes 1 year's free membership of the
77-68 user group.

£7.50
*Expandable — new boards are coming all the
time

*Fully supported — 77-68 user group has over
400 members

*British design

BEAR BAG NO.1 77-68 P.C.B,,
COMPONENTS & EDGE CONNECTOR
This contains all the parts which fit on this low
cost start to a large 6800 microcomputer system.
(Ref. Personal Computer World Vol. 1 No. 1 page.)
To use this computer the parts in Bearbag No. 2
and 3 are needed if the constructor does not
already possess them. For a full description of this
system the design manual is necessary and
recommended because the manual also includes
membership to the invaluable 77-68 user group.
£45.00 + 8% VAT

BEAR BAG NO. 2 77-68 LED’S AND
SWITCHES

The 77-68 CPU board has a toggle switch and
LED interface and enough memory on board to
run programs. This kit contains high luminance
0.2" LED'S and high reliability gold plated
subminiature toggle switches suitable for low
voltage low current contacts, to match Bearbag
No..1.

£14.95 + 8% VAT

BEAR BAG NO. 3 77-68 POWER
SUPPLY*

77-68 CPU needs a 5V stabilized 1 amp power
supply. The supply in this bag is conservatively
rated with a 5V 3 amp regulator which can
adequately support two or three 77-68 bards
(depending on the use of standard or low power

memory |.C.’s).
£17.95 + 8% VAT

BEAR BAG NO. 4 77-68 u RACK AND
BACKPLANE*

The major cost of a large computer is not the
m.p.u. IC, the card frame or power supply but it is
the memory, which can amount to several
hundred pounds. This card frame is not the
cheapest way of mounting 77-68 p.c.b.’s but it is
the recommended one. (The lowest cost
alternative is to use a wooden box and plastic
double glazing channel for guides).

£27.70 + 8% VAT

BEAR BAG NO. 5 77-68 4K RAM
P.C.B. AND COMPONENTS
This is the vital element for any computer. This
design is fully buffered and address decoded. The
4K block can be positioned anywhere within the
64K memory allowable.
£75.00 + 8% VAT

BEAR BAG NO. 6 77-68 Mon 1 P.C.B.
AND COMPONENTS

It is impossible to run a ‘Basic’ interpreter on a
computer with only LED’s as a read out! Sooner or
later a V.D.U. or teletypewriter is essential. This
also implies that a small operating system of
“Monitor” is within the computer to control the
V.D.d. interface. This board can support two
V24/RS232C interfaces (or 20 MA current loop
(only one supplied)) and a method of
"bootstrapping™ a kilo byte of operating system
into protected memory. This is a very elegant and
low cost way of maintaining a flexible operating
system that can easily be modified for the users
own set of peripherals. A listing of an operating
system is supplied and Kansas City cassette or
Paper tape is available. Beware to load the
operating system a Kansas City cassette interface
is required (see Bear Bag No. 10) or a terminal
with a paper tape reader.

£50.70 + 8% VAT

BEAR BAG NO. 12 77-68 V.D.d. KIT

This is a Direct memory accessed type of Visual
Display Unit which gives a very fast writing speed.
Its format is 40ch by 24 lines e.g. Teletext. Its
output is composite video and it also has a
keyboard interface which expects parallel 7 bit
ASCII and strobe.

£69.50 + 8% VAT

BEAR BAG NO.13 77-68 Mon 2 KIT

A convenient way of starting up a
microcomputer is to have an operating system
already in ROM. This board can support
“"MIKBUG™ (with a hardware single step),
"SWATBUG" of a 2708 Eprom. The V24/RS232C
ports can be via one of the two 6821 PIA’s or the
ACIA port. The kit is normally sold without this
ROM so the user has a choice of operating

systems.
£64.10

BEAR BAG NO. 16 77-68 EPROM
BOARD (ROMA)

This board holds up to 8K bytes of 2708
Eproms or 16K bytes of intel 2716 which are fully
address relocatable in 4K byte segment. This bag
does not contain the EPROMS. Please note that
Bear Bag No. 14'does a fine job programming
2708’s.

£29.50 + 8% VAT

BEAR BAG NO. 17 77-68 INTERFACE
BOARD (PI0)

This is a utility board which helps make 77-68
the most complete hobbyest system available,
supplying a 6840 Timer and enough 6821 1/O
ports to keep your peripherals busy.

£45.00

kX
WIDE RANGE OF 6800

SOFTWARE ON CASSETTE
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Introduction to Microcomputers:

Vol 0: Beginners Book

Vol 1: Basic Concepts

Vol 2: Some Real Microprocessors (without binder)
Vol 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 (specify for Vol 2