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The best computers PLUS the best service

At MicroCentre, we're concentrating our
resources on what we genuinely believe
are the very best computers available
today. . . . Cromemco computers, naturally.
This way we can offer you the best deal
possible.

What we don’t do

What we don't do is spread our
expertise thinly amongst umpteen different
systems, or try to stock every S100 product
on the market. We don’t claim to offer
“impartial” advice on the best buy. And we
don’t sell from price lists or catalogues.

The MicroCentre
approach

Some micro-computer suppliers work
like that, but we don't. Because we realise
uying a computer you
“"brochures and boxes”

Cromemco Model Z-2H hard disc computer. 10 megabyte hard disc, 2 floppy discs,
Z-80 computer and 64K memory. MicroCentre price £5,326.

emonstration; expect the full range of
geerals: single-user and

-

That's why weve =B
Cromemco systems. Not simply because
we think Cromemco systems are the best
serious computers available at the price.

So when you VISHRHE
find Cromemco system
documentatior, &

collection of Cromemco systems SO
in the UK.

Expertise

Expect to find in-depth professional
expertise at MicroCentre, the kind that is-
only 1cquired by installing Cromemco
systems all over Britain. Expect a thorough
appreciation of how Cromemco systems
can be applied . . . in business, scientific
research, industrial engineering. medicine
and education.

Support

Expect to get frank, accurate answers to
your questions at MicroCentre. Above all,
once you've bought a Cromemco system
from us, expect to get a very high standard
of technical support with your hardware
enhancements and continuing software
needs.

MicroCentre’s Cromemco demonstration room, with the full range of Cromemco. At MicroCentre, simply expect the best.
computers, peripherals, operating- systems and software products on permanent
exhibition. Why not pay us a visit? We're only an hour’s Shuttle flight from Heathrow!

For [4 Cromemco... call the experts

NOW IN SPACIOUS Tel. 031-556 7354

vewshowroors S Mijcro Centre
Complete Micro Systems Ltd., 30 Dundas Street, Edinburgh EH3 6JN
2\ ® Circle No. 101
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How availop\s

on Eax\

THE SHARP
MZ-80 COMPUTER SYSTEM

Sharp have been associated with many
major advances in electronic technology in space
and here on Earth. We have introduced the most
sophisticated production technigues for
electronic circuitry to set world renowned standards
of reliability into every product.

That's why the MZ-80K andtits range of
peripherals is going to change the way you think
about microcomputers. The Sharp MZ-80 System
now includes the MZ-80K processor backed with the
MZ-80FD dual drive, double sided mini-floppy disk
unit to give rapid, effective, sequential and random
access, to huge amounts of stored information with
incredibly fast response times.

Our new MZ-80P3 printer makes a good
impression as well. Its fine definition dot matrix

I COMPUTER !
mmmmm APPLICATIONS =

head prints across 80 columns, at 100
characters per second, with full graphics capabilities.

The Sharp MZ-80 System is a new approach to
computer applications, and their efficient use by
human beings.

Our aim is to make computers and their related
equipment relatively simple and therefore better
understood and better used by those they are
designed to serve.

Whether you are looking for a business system,
or a system for educational or personal use—take a
look at Sharp, it will change the way you think about
computers.

and the name and address of my nearest stockist 5, I
Name.
Address._ I

Sharp Electronics (UK) Limited, Sharp House Thorp Road,
¢ Circle No. 102
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The (dCromemco
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Microbits, Camberley, Surrey 0276 34044

Cambridge Cambridge Computer Store,
Cambridge 0223 68155
Dublin Lendac Data Systems Ltd.,

11Megabytes of hard disc storageinafast, | siwes "

also at Tottenham Court Road, London

01-636 0647
newq table - top computer. Leeds Holdene Ltd., Leeds 0532 459459 aiso at
Wilmslow, Cheshire 0625 529486
London Digitus Ltd., London W101-636 0105

@ Fast ZBOA 4MHz processor R oty [T e,
@ 11-megabyte hard disc drive bt

@ Two floppy disc drives port Micromediasy
. 64K RAM memory Nottingham Clomp‘ullerlfndLId.,NoHIngham060240576

021-622 71149;

® RS-232 serial interface 061-236 4737; Glasgow 041-332 2468

N b C Store, y.Berks
063530505
i di Newport, Gwent

. Printer interface Sheffield :;;Izaéré;oz?pmerSyslems,SheMeld
q 0 South Xitan Systems Ltd., 070338740
@ Extensive software available StAustell  Benchmark Computer Systems Lid.

comart specialists in microcomputers

Comart Ltd., PO. Box 2, St. Neots, Huntingdon, Cambs, PE19 4NY. Tel: (0480) 215005 Telex: 32514

e Circle No. 103
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TRS-80 Model |
‘from £379
4K Level |
£559
16K Level l{
(illustrated).

TRS 80 Model | Microcomputer Here's the push button brain, the entertainer, the tutor, the timesaver. Fun for the children, a helper for
the businessman and the teacher, a catalogue for the housewife, an analyser for the investor and an informer for the salesman.
Run Maths, English, Chess, Draughts and video game programmes for educational fun.

Easytolearn and operate — you can even write your own programmes. Suddenly you have a ready and reliable source of brainpower —
put it to work immediately.

TRS 80 Model I C.P.U.’s Complete and ready to run from your TV monitor. Just plug in and start computing. The lowest priced 4 K level |
CPU contains 4096 bytes of user memory and can be expanded to 16K within the keyboard unit. The 16K level | CPU is a more powerful
and flexible version using an additional 12K ROM. Level || also incorporates a calculator style numeric keypad for faster data entry.

6 PRACTICAL COMPUTING November 980
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TRS 80 Model Il Microcomputer A bigger, more powerful brother to Model |. Designed for more data storage and versatility. Like Mode! |
it is completely modular allowing easy, plug-in expansion. It’s available memory will allow maximum use of future languages.

TRS-80 COMPUTER CENTRES NOW OPEN AT — FULL COMPUTER FACILITIES AVAILABLE AT—
Birmingham — Edgbaston Shopping Precinct, Hagley Road. Dowend — 5, Badminton Road, Downend, Bristol.
Bradford — 214, Forster Square. Leeds — 72, Merrion Centre.

Bristol — Colston Centre, Colston Avenue. Liverpool — 168, Market Way, St. Johns Centre.
London—1-2, Seacoal Lane, Ludgate Hill, EC4. Wednesbury — Bilston Road.

Manchester — 30, Market Place, Deansgate. Wimbledon—124-126, The Broadway, London, SWI19.

Southampton — East Street Centre.

IT'S POSSIBLE, ONLY ATIANd

Better Equipment. Lower Prices.No Middlemen:

e Circle No. 104
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1 Ius year the Con
a Serio

Bad news for those of you who were
looking forward to Compec ’80 for a bit of

JUST serious drinking as fussed-over potential
Launched. customers or for a few pints with your
égrzz;l;ee‘;l computer chums — this year all the action

will be at the

Level 6 Payroll Distributed Data
Software Processing Stand No.
6176.

On our stand you'll be

able to find out about

our two very latest

Payroll and Disk

Drive innovations.
Plus talk about our
great ‘turnkey’ range.
As a result, this year
Compec will be drier.
But a lot more
interesting too.

Honeywell
Level 6
‘System
Builder’

PRACTICAL COMPUTING November 1980



DDP Products

ITT 2020, Disk Drives, Monitors, Printers,
OKI 80’s, Qumes, Dolphin, Panasonic,
Honeywell Level 6.

DDP Services
Payroll, Sales Ledger, | oaSwiusetes, ¢
Purchase Ledger,
General Ledger,
Custom Written
Systems for
Honeywell, ITT 2020
or Panasonic.

2/3/4 Pack
DDP Dealer Network Disk Drives.
DDP is the largest UK | Available Now.
distributor of ITT ITT/Apple compatible
2020s, with an — soon other micros.
extensive service and Dealer Enquiries
engineer back-up. Welcome.

UK'’s largest
ITT 2020
Distributor.

Dealer
Enquiries
Welcome.

m Distributed Data Processing Ltd.

DDP Ltd., 36, Nobel Square, Basildon, Essex. SS13 ILT.
Tel: Basildon (0268) 728484

e Circle No. 105
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NANOCOMPUTER.

THE COMPUTER
FOR LEARNING ALL
ABOUT COMPUTERS.

The microprocessor | The NANOCOMPUTER
boom has left in its wake a has been designed to be both
scarcity of engineers who ! tutor and training aid.

It is the result of SGS-ATES
many years experience not
just in component and sys-
tems production but also in
the training of both designand

production engineers at the
® B=88' 1s2005 cruboars very highest

e Imcmm W experiment board, keyboard, level.

need to know how to rea-
lise to the full the po-
tential of these pow- |
erful devices. |m |
SGS-ATES, who _
have been produc-
ing micropro-
cessors longer

NANDCOMPHTER

thanany other Eu- e Poves. rarwin books  The  NANO-
rop ean manufactur_ Vol. 1 and 3, Technical Manual. COMPUTER’
er, are now producing J based on the powerful Z80 micro-
the NANOCOMPUTER, processor produced by SGS-ATES,

a professional and com- is not just a microcomputer but rath-
plete educational microcomputer system er a complete, modular educational
specially designed for learning all about system designed to grow with the stu-

microcomputers. dent.

Teaching and Leamning: two facets of a It comes complete with text books in

single problem. the major European languages, technical
All learning must be a blend of teach- manuals and experiment Kits.

ing reinforced with practical training. All these features make the NANO-

10 PRACTICAL COMPUTING November 1980



COMPUTER an obvious
choice not only for supervised
courses in schools but also for

dent is matched by the NA-
NOCOMPUTER which has
been designed for expansion,

the engineer who wants with a series of upgrade kits,
to learn in a more : from the simple NBZ80-B
personal way all \ »u through tothe NBZ80-Sontoa
about micro- final version with which he can
computers. T learn not just about program-

NANO- ming in the BASIC high-evel
COMPUTER: B=8@ BZ80-B. CPU board, language but how to
a modular sys- e }‘,f,y{':,‘;‘};‘.f.fe",’fupp,y, useitasanintegral part
m tl;:ll.n;,n gTei(;z‘r)r,;cal Manual. Of = hardware SyStern'

The concep-
tual design of the

NANOCOMPUTER, specially created
for educational use, combines the exact-
ness of science with the flexibility

process which must be
at the same time both

theoretical and prac- i
tical. | Al

The NANO- } , sussssansss
COMPUTERinits Il ke,
simplest form, _—
NBZ80-B, allows

NBZ80-HL. As NBZ80-S, with 16k
bytes of RAM, expansion board with
8k BASIC ROM, video interface board,

even the new-
comer to micro-

terface a microprocessor with external Sent ; SGEATES (U Lz
devices. . il;lr:;[) llj-lrt;u_sg L—)cvlt'seflton Street ——— A TED
Each learning step taken by the stu- Tl 10296) 5577

Processors to mas- (;)lphanumeric keyboard, book “BASIC
g rog ing Primer”, (TV jtor i
:err];)r.ogramm1ng optior;?‘:r;flng rimer monitor is
echniques.
Further up the r F;ez;e ;n-(-j-m_or:in-t:or;agon_al;)uT U _PC: T
scale the NBZ80-S intro- g o HRRSRRPRUTERY
duces him to logical circuits | :_““‘e ' 3 -
. . . Cit = &=  — untr
then takes him on to learning how toin- 1 |~ -
I 1 —_— o —
|
[

SGS-ATES (UK) Ltd. - Planar House - Walton Street - Aylesbury - Bucks - Tel.: (0296) 5977 - Telex 83245. @ SPECIALIST MICROPROCESSOR DISTRIBUTORS: Cam-
bridge Microcomputers Ltd. - Cambridge Science Park - Milton Road - Cambridge - Tel. (0223) 314666 @ Midwich Computer Company Ltd. - 9 Churchgate Street - Old Harlow -
EssexCM17 OJS - Tel. (0279) 412605 e Distronic Ltd. - 50/51, Burnt Mill - Elizabeth Way -Harlow - Essex - Tel. (0279) 32947 - Telex 81387 e Quarndon (Semiconductors) Elec-
tronics Ltd. - Slack Lane - Derby DE3 3ED - Tel. (0332) 32651 - Telex 37163.

e Circle No. 106
PRACTICAL COMPUTING November 1980 11



SUPERBRAIN

Intelligent Video Terminal Systems

350K or 700K of Disk Storage

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

**e+ POWE
*aas Jus

MULTI-USER TERMINAL SYSTEM

CompuStar user stations can be
configured in a countless number of
ways. A series of three intelligent-type
terminals are offered. Each is a perfect
cosmetic and electrical match to the
system. The CompuStar 10 — a 32K
programmable RAM-based terminal
{expandable to 64K) is just right if your
requirement is a data entry or inquiry/
response application. And, if your
terminal needs are more

sophisticated, select either our
CompuStar 20 or CompuStar 40 as
user stations. Both units offer dual
disk storage in addition to the desk
system in the CompuStar. The Model
20 features 32K of RAM {expandable
to 64K) and 350K of disk storage. The
Model 40 comes equipped with 64K of
RAM and over 700K of disk storage.
But, most importantly, no matter
what your investment in hardware,
the possibility of obsolesence or
incompatibility is completely
eliminated since user stations can be
configured in any fashion you like —
whenever you want — at amazingly
low cost!

#sss WIDELY USED IN UK AND USE ****

sess TESTED AND PROVEN ****

NO OTHER PROGRAM IN THE WORLD COMBINES THESE FEATURES IN ONE.
many other programes, LESS INTEGRATED, DO NOT PROVIDE EVEN SOME OF THOSE FEATURES TO BE FOUND ON QUR ‘BUS’,

CONINDWN =
LI | | | I A

| T T R [ |

WE EXPORT TO ALL COUNTRIES

TOTAL INTEGRATION OF SALES/PURCHASE/NOMINAL/STOCK/ADDRESSES/ETC.
FULL RANDOM ACCESS ENABLES RETRIEVAL OF ANY RECORD IN A SECOND
FLEXIBLES PROMPTS ENABLES WORD CHANGE EVEN TO FOREIGN LANGUAGE
FILES MAY BE DEFAULT NAMED AND LOCATED FOR FULL DISK USAGE

EASY TO USE, MENU DRIVEN, NO SERIOUS NEED OF MANUAL

TESTED AND DEBUGGED IN MANY INSTALLATIONS WORLD-WIDE

PRICED LESS THAN THE ACQUISITION OF A LIBRARY OF PROGRAMS

THE PROGRAM IS ***TOTALLY*** IN CORE, MAXIMISING DISK SPACE

CORE PROGRAM MEANS THAT DISKS MAY BE INTERCHANGED DURING USE
CORE PROGRAM MEANS YOU USE THE FIRST SYSTEM DRIVE YOU PAID FOR
NUMERDUS REPORTS MAY BE GENERATED (EG: SALE LEDGERS UP TO 30}
INVOICE PRODUCES IMMEDIATE STOCK UPDATE + DOUBLE JOURNAL ENTRY
REFERENCE ON INVOICES ENABLE COST CENTRE BUILD-UP ON LEDGERS
STOCK VALUATIONS AND RE-ORDER REPORTS EASILY GENERATED
BANK BALANCE AND REPORTS PLUS STANDARD MAILING FACILITIES
CUSTOMER STATEMENTS AND INVOICES PRINTED ON PLAIN PAPER

AT YOUR FINGERTIPS ****
COMPARE THIS LIST ****

DISK SKORAGE

Options for the Superbrain and
Compustar Video Terminal

““Backup’* for the 20 megabyte
Century Data drive is provided via the
dual disk system housed in the
CompuStar or the SuperBrain. The
Control Data CMD Drive features a
removable, front-insertable top
loading cartridge of 16 megabyte
capacity plus a fixed disk capacity of
either 16 or 80 megabytes.

Each drive is shipped equipped with
an EIA and standard 19'' rack mounting
system and heavy duty chassis slide
mechanisms to permit easy
accessibility for fast and efficient
servicing.

CALLERS ONLY BY APPOINTMENT

PRACTICAL COMPUTING November 1980



IMPORTANT!!! NO COMPUTER HARDWARE IS EVER OF VALUE WITHOUT SOFTWARE; SO WE PROVIDE YOU
WITH A STARTING SET OF PROGRAMS **** FREE ****. PURCHASE A SUPERBRAIN AND GET
ADDRESS/MAILER {95 POUNDS), STOCK CONTROL {95 POUNDS), DBMS DATABASE MANAGEMENT SYSTEM
{195 POUNDS). TOTAL VALUE OF FREE PROGRAMS (385 POUNDS).

INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY PROMPTS USER AND VALIDATES ENTRIES. MENU DRIVEN

BUS VER 3.00 TO VER 9.00 PET AND CP/M
APPROXIMATELY 60-100 ENTRIES/INPUTS REQUIRE 2-4 HOURS WEEKLY
AND ENTIRE BUSINESS IS UNDER CONTROL

* PROGRAMS ARE INTEGRATED. . SELECT FUNCTION BY NUMBER

01="ENTER NAMES & ADDRESSES 13="PRINT CUSTOMERS STATEMENTS
02=*ENTER/PRINT INVOICES : 14="*PRINT SUPPLIER STATEMENTS
03="*ENTER PURCHASES 15="*PRINT AGENT STATEMENTS
04="*ENTER A'C RECEIVABLES . 16="PRINT TAX STATEMENTS
05="ENTER A'C PAYABLES 17 = GENERAL HELP 5
06="ENTER "UPDATE INVENTORY : 18=ALTER VOCABULARIES
07=ENTER 'UPDATE ORDERS , 19=PRINT YEAR AUDIT

08=*ENTER 'UPDATE BANKS ) 20=PRINT PROFIT‘LOSS A'C
09="REPORT SALES LEDGER A X . 21=ENDMONTH MAINTAINANCE
10="REPORT PURCHASE LEDGER 22=PRINT CASHFLOW FORECAST
11="INCOMPLETE RECORDS B0 23=ENTER PAYROLL {NO RELEASE}
12="EXAMINE PRODUCT SALES 24=EXIT SYSTEM

ENTER WHICH ONE?

DATABASE MANAGEMENT INCLUDES
CREATE'DELETE'SEARCH. X RECORD CREATE'DELETE'SEARCH’4 OPTION PRINT.
i RECORD SORT ANY FIELD ALPHA OR NUMERIC. B INDEX SEARCH OR GENERAL SCAN’PRINT IN ANY FIELD
(EG TOWN OR NAME). *** 4 ARITHMETIC FUNCTIONS TO USE AS CALCULATOR ON LAST4 FIELDS. *** AUTO CHECK
TO PREVENT DOUBLE ENTRY TO FILE MANAGEMENT SYSTEM, DYNAMICALLY ALLOCATING INFORMATION TO MINIMISE
DISK SPACE CONSUMPTION.
~ VERY FLEXIBLE. EASY TO USE
G.W. COMPUTERS U.K. ARE THE PRODUCERS OF THIS BEAUTIFUL PACKAGE

~ VER 3.00 (EXC PROG 19;20,22,23) = 475.00,.VER 4.00 INCLUDES AUTO STOCK-UPDATE =575.00,

VER 5.00 INCLUDES AUTO BANK UPDATE=675.00, VER 6.00 IN CORE=775.00, VER 7.00 {INC 19,20,22,23}

NOT YET RELEASED =875.00, VER 8.00 RANDOM ACCESS = 900.00, VER 9.00 TRANSLATEABLE =975.00.

+ + +EACH LEVEL OVERRIDES LOWER ONE

IMPORTANT!!!,
WE ALSO SELL THE HARDWARE FOR THE ABOVE TASKS TO ENABLE THE PURCHASE FROM ONE SOURCE.
NOTE THAT A *** COMPLETE *** CBM SYSTEM WITH BUS VER 31S 2215POUNDS AND A *** COMPLETE *** SUPERBRAIN
SYSTEM WITH BUS VER 3 AND DEC PRINTER IS 3345 POUNDS.

PET + . PET + PET + PET + PET SOFTWARE + SOFTWARE SUPERBRAIN + SUPERBRAIN
CBM 3032 32K 595.00 BUS VER 3.00 PET 475.00 SUPERBRAIN 320K 1695.00
CBM 3040 DISKS 595,00 BUS VER 4.00 PET 575.00 TWIN Z80 32K + CRT
CBM 3022 PRINTER 425.00 BUS VER 5.00 PET 675.00 +2 D’'D-S’S DRIVE
CBM 8032 32K 875.00 BUS VER 6.00 CP/M 875.00 SUPERBRAIN 320K 1795.00
.CBM 8050 1MEG DISKS 875.00 BUS VER 7.00 CP/M 975.00 TWIN Z80 64K + CRT
CBM EPSON PRINTER 395.00 BUS VER 8.00 CP/M 1000.00 +2D’'D-D’'S DRIVE
CBM MULTIUSER 650.00 BUS VER 9.00 CP/M 1075.00 SUPERBRAIN 800K 2195.00
CBM 3032 + EPSON + CBM WORDPRO Il 75.00 TWIN Z80 64K + CRT
CBM 3040 + BUS V3 2215.00 CBM WORDPRO IlI 150.00 +2D'D-D’S DRIVE
CPM WORD-STAR 195.00 SUPERBRAIN 2MEG 2795.00
PRINTERS + PRINTERS + PRINTERS CPM MBASIC 80 150.00 COMPUSTAR 10 1595.00
DIABLO 165040CPS | 2150.00 CPM COBOL 80 320.00 COMPUSTAR 15 1495.00
DOLPHIN BD80 125CPS 495.00 CPM PASCAL MT 150.00 COMPUSTAR 20 2295.00
NEC 5510 PRINTER 1695.00 CPM FORTRAN80 200.00 COMPUSTAR 30 2495.00
ANADEX 9500 224CPS 975.00 CPM DATASTAR 175.00 COMPUSTAR 40 2795.00
TELETYPE 43SR 30CPS 875.00 CPM PASCAL-M 250.00 INTERTUBE Il 495.00
DEC-LA34 TRACT 30CP 875.00 CPM BYSTAM S'BRAIN 75.00 EMULATOR 495.00
NEC-5530PRINTER 1595.00 CPM SUPERSORT 120.00 10 MEG H'DISK 2950.00
QUME DAISY SPRINTS 1950.00 CPM BASIC COMPILER 190.00 16 MEG (8'8) 3950.00
TEXAS 810 150CPS 1390.00 CPM DESPOOL 30.00 96 MEG (4DISK) 7950.00
CPM BYSTAM IMS’N-STAR 75.00
SPECIALS + SPECIALS + SPECIALS CPM TEXTWRITER 75.00 ADDRESS’'MAILER 95.00
N’'STAR QUD .7 MEG 1500.00 CPM POSTMASTER 75.00 STOCK CONTROL 95.00
IMS 5000 48K D'D 1500.00 CPM SELECTOR 3 180.00 DBMS DATABASE 195.00
COMPUTHINK * 800K * 795.00 CPM CBASIC . 75.00 IEEE TO PARALLEL 55.00
2 WAY CRDLESS PHONE 135.00 CPM MACRO 80 75.00 |IEEE’'RS232 BI'DI 195.00
TELEPHONE ANSWER 230.00 CPM W'STAR M'MERGE 310.00 IEEE TO RS232 100.00
SHUGART SA4005° DR 135.00 S'HAND SWTP TERM 100.00
BUS MANUAL *###sasxsus 9.00 WARRANTY
6 MONTH FULL REPAIR ***

++ + + + + + + SPECIAL INSTITUTION AND UNIVERSITY DISCOUNTS + + 4+ + + + + +
STOCK AND COMING ROUND. (BARCLAYCARD WELCOME OTHERWISE CHEQUE WITH ORDER)
CONTACT TONY WINTER 01.636.8210
89 BEDFORD CT MANS, BEDFORD AVE W.C.1.

e Circle No. 107
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A Flexible

oo = Diskettes
from...

€z
SPECIAL OFFER °r odp

Quality Floppy Discs from the World's
Largest Manufacturer of this type of Product.
Fully Guaranteed.

> Extra
Special
Uﬁerl

Single Sided Single Density 8’ Diskette

26 Sectors, 128 Bytes/Sector £1 45

Single Sided Single Density 5% " Diskette

35 Track Certified. Soft Sector £1 05

Double Sided Double Density 5%’ Diskette

35 Track Certified Soft Sector. £1 59

All other configurations available plus all other
magnetic media and accessories.

84000

85201

85501

D.N. COMPUTER SERVICES LTD.,

WEST CROFT INDUSTRIAL ESTATE,
MANCHESTER OLD ROAD, MIDDLETON,
GREATER MANCHESTER.

Tel: 061-643 0016 Telex: 635091

e Circle No. 108
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Mioro Computer Systems

CHROMADAPTOR

COMPUTER COLOUR INTERFACE

FOR YOUR PET

FEATURES

* Sixteen colours available under software control.

* High performance 8MHz UHF modulator for a crisp display.

* Audio output via PET's user port available from Television Speaker.

* High quality 12" x 9" x 3% '’ metal casing.

* Fully assembled, tested and guaranteed.

FACILITIES

* Background and Foreground colours are individually selected for
every screen character location.

* Allows all of PET's characters and graphics to be programmed in
colour.

* Absolute simplicity of operation and programming.

* Simple conversion of existing Black and White programmes to colour.

* Background and/or Foreground colours of total screen area may be
changed using only three instructions.

* All facilities available using either BASIC or machine code.

* May be used with old or new ROM PETS.

DOCUMENTATION
* Full instructions provided.
* Free colour games and demonstration programmes provided.
* All connecting leads included, even a 12 AMP mains plug.
* Rapidly growing colour software library.
* Colour TOOL KIT incorporating additional BASIC instructions
available soon.
The all inclusive price for the CHROMADAPTOR is £295.00 plus VAT
and £2.50 post and packing.
Also available. MONADAPTER Black & White interface for PETS.
Features: — Choice of black on white or white on black. Sound from
T.V. speaker £45.00 + V.A.T.
DEALER ENQUIRIES WELCOME

SADEKTRONICS LTD.
North West House 45 West Street Brighton BN1 1RR
Tel: 0273/29943 Telex: 877159SAD
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Enter the Computer Age
video genie system

12K MICROSOFT BASIC
16K RAM, TV MODULATOR
INTERNAL CASSETTE

£330

+ VAT

80 Columns

70 Lines per minute
Graphics Characters
Interfaces to most
machines Tractor or
friction feed

100°’s of programs available
TRS-80 level |l software
compatible

Mighty Micro Ltd

— Neptune House

Sandygate
o
e Burnley
-
Lancs

Love Tel: 0282 32209/53629
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CP/M SOFTWARE

from

BIROJED

WORD PROCESSING

WORD STARt™ is the most complete integrated
word processing system ever seen on a micro-
computer. In less than six months more than four
thousand people all round the world have pur-
chased WORD-STAR. Version 2.0 is now available.
WORD-STAR 2.0 £255
WORD-STAR 2.0 with MAILMERGE £315

NEW * REPORT WRITER * NEW

Have you seen and liked VISICALC!™2 ?

Did you know that similar facilities are now
available under CP/Mtm3 ?

REPORT WRITER will carry out your calculations
and produce a columnised report with your head-
ings, totals and summaries. ldeal for financial
planning, budgeting and management reporting.
Requires 48K, CP/M and Microsoft BASIC
REPORT WRITER £150

NEW * REPORT WRITER * NEW

COMMUNICATIONS

BISYNC-80/3780 and BISYNC-80/3270 are full
function 1BM 2780/3780 and 3270 emulators for
microcomputers.

BISYNC-80/3780 gives you a Remote Job Entry
terminal for the price of a micro!

BISYNC-80/3270 combines the local processing
power of a micro with a sophisticated screen
capability. Make your dumb terminal smart!

I/0 Master — A superb S100 buffered I/ O board
which supports 3780 & Teletype communications,
plus serial and parallel peripherals.

MET/TTY will connect your micro to a timesharing
service in simple teletype emulation.

LANGUAGES/UTILITIES

CBASIC Il

Commercial Disk Extended Basic £75
SBASIC

Compiler Structured Basic £175
Microsoft BASIC-80

Interpreter Version 5 £155

Compiler £195
SUPERSORT | £125
WORD-MASTER Superior Text Editor £75

MET/UTIL advanced CP/M utilities to
Backup & Initialise disks and Configure

your machine environment £35
MET/TWAM — Index Sequential Files
Access in CBASIC I £55

BISYNC-80/3789 £275
BISYNC-80/3270 £275
MET/TTY £95.
I/0 Master Board £225
DATA MANAGEMENT

SELECTOR ill-C2
An easy to use Information Management System

in CBASIC Il £185
SELECTOR IV

An advanced Information Management System

in SBASIC £275
DATASTAR

Powerful data entry, retrieval and update system

£195

Micro Data Base System
MDBS is a full network database with many
-additional options.
Details and prices available on request.

All software is ex-stock and available on standard
8" disks or 5” disks for Cromemco Z2H, North
Star Horizon, Vector MZ.

Add 15% VAT

Postage and Packing £1 per order

State which disk type and size

All orders prepaid

Manuals available at £15 each

Telephone orders welcome with Access, Barclaycard, American Express or Diners Club
CALL 089557780 or Write to METROTECH MALIL ORDER
WATERLOO ROAD

UXBRIDGE

MIDDLESEX UB82YW

enclosing cheque, PO’s payable to METROTECH
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| * KGB will design and implement software to suit your business needs.

KGB wMIicrROS LIMITED

THE PROFESSIONAL ORGANISATION OFFERING
HARDWARE AND SOFTWARE PLUS FULL CLIENT SUPPORT
WHO WISH TO MAKE YOUR BUSINESS OUR BUSINESS

SUPERBRAIN

THE MICRO COMPUTER THAT HAS
THE BEST PRICE/PERFORMANCE
RATIO.

4“\ | £1 495(64K RAM)

MICROLINE 80

THE EFFICIENT BUSINESS SYSTEM
SUPERBRAIN
+
MICROLINE 80 PRINTER

; £1795

INDIVIDUAL PRICE £500.00
DIABLO 630

THE COMPLETE WORD PROCESSING
SYSTEM

SUPERBRAIN + DIABLO 630 PRINTER

THE PROVEN ‘WORD STAR’ PACKAGE

£2995

e

INDIVIDUAL PRICE £1675.00

SOFTWARE SUPPORT

* KGB offer a wide range of standard software — FORTRAN, COBOL, BASIC, PASCAL.
* KGB will customise our software packages to meet your unique requirements — Invoicing £95,
Sales Ledger £235, Purchase Ledger £235, Nominal Ledger £235, Payroll £335.

KGB Micros Ltd., 88 High Street, Slough, Berkshire.
Tel: Slough 38581/38319

Superbrain is the registered trademark of Intertec Data Systems. Prices exc. VAT,
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Mine of Information Limited MOl
Microcomputer Consultancy & Booksellers

The Mol Top 100 books
on Microcomputers

— e et
S 74
N

1Francis Avenue-St AlbansHerts-AL36BL-England
Phone 0727 52801 Telex 925859

® Circle No. 113

NASCOM
1& 2

Super LIFE {(M/C code & Gr.) — the BEST! — Evolution of a blological colony
with 100 by 125 cell array (2/3 or 3/4 options). Use the 21 standard patterns
or set individual pixels. Rotate & reflect any pattern. Select from 10 speeds.
Evolution can be halted, patterns modified & new speed set. Extensive instructions
- overlay technique keeps program within 8K. SIMPLY FASCINATING! £8.95

3
~PROGRAM<Y

ZI‘;QWEH =

PRI\

INVASION EARTH! (NS/G) — fast M/C code version of the popular arcade
game. Four ‘invader types/intelligent homing, exploding, angled, direct, multiple
warhead & radio-jamming missiles/40 skill levels. Only £9.95

STOCK MARKET Be a high-flying financierl Timely switching between your
various shareholdings and interest bearing cash deposits will earn you a fortune
in good times and keep you from bankruptcy when things are bad. Highly enter-
taining. £6.45

WRITTEN ANY PROGRAMS? WE PAY HANDSOME ROYALTIESI

SUPER STARTREK (min 16K}  £9.95
Alien Labyrinth {min 16K/NS/ G}

£7.95
Renumber £6.95
Reading Test Cards (NS/G) £5.95
Spacefighters (NS/G) £7.95
Sheepdog Trials (NS or NS/G)  £5.95
Death Run {NS/G) £6.95
Secret Agent (NS/G} £5.95
Driver {NS/G) £6.95
Hammurabi £6.45 -
Slalom (NS/G) £5.95
Submarine Chase {G) £5.45

PROGRAM COMPETITION. 3 Xtal BASICS to be won! SAE marked 'Competition’
for details.

**NASCOM 1 — Cottis Blandford cassette interface — for N2 format, reliability and
fast load. £14.90 or £11.90 with program.

(G =graphics, NS=Nas-sys only}
TRADE ENQUIRES WELCOME
Telephone (0532} 683186

Send Chqg/PO + 45pforder P&P
or Saae for Catalogue,

PROGRAM POWER
5 Wensley Road,
Leeds LS7 2LX

Altogether

abetter
computer.

All the power and built-in peripherals for business
and educational computing in one compact, desk top unit.

The Z89 Series Microcomputer.

Designed and built to the highest specification, the
789 combines reliability and efficiency with ease of
operation. And is backed, of course, by our excellent
after sales service.

Features include:

® 780 CPU

@ Built-in floppy Disc with optional dual external

drives

@ Built-in Z19 VDU

® Up to 65K RAM

@ Threeserial RS-232 1/0

@ Operating systems C/PM & H.DOS.

@ Languages: M-Basic, C-Basic, Fortran, Pascal, etc.
And with generous OEM discounts available you can

see why the Z89 is a ~
better computer. Zemtll
HEATH_datate
SYSIEms

o —a L e

For full details about the Z89, complete this coupon and
return it to:

Zenith Data Systems Division, Heath Electronics (UK) Ltd.,
Dept. ( pc11 ), Bristol Road, Gloucester, GL2 6EE.

Name — _ -

Company_ . .
Address_ . —_—

oo — = - -

289
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WE HAVE ALL THE NEW ATARI®
VIDEO GAME PROGRAM™
CARTRIDGES.

ATARI £86 .-

SINGABHUP.

“lmml"l [ —

“wmll

"lmmll' i 'mmu"l Al

CHESS =
NEW RANGE
Available August 1980 AVAILABLE
This is the most advanced TV AUGUST 1980
2‘::';,:;;:,2 prosds - We specialise in
next year into a full < computer chess
CoLBoR EATALOGUE B 15 0 e
AVAILABLE WITH over 13 different
DETAILS ON ALL THE ) models from
CARTRIDGES Send for further details. £20 to £300
* RADOFIN

N TELETEXT
SPECIAL PRICE B R I DG E BACKGAMMON Add on Adaptor
£86 + VAT . - COMPUTER / y - COMPUTERS £1% e VAT

SPACE romemoce | S ! Ciariincen |27 TUNE

Audio Feedback GAMMONMASTER Doon

|NVADERS ' Instant Response
Auto scorekeeping From £38 to £108. Send for further details. BELL
‘ £17.13

DRAUGHTS LEISURE

o ANIER *CHEAP TV GAMES
/@ Solves Problems * TELEPHONE ANSWERING MACHINES
HAND HELDS + CARTRIDGES - Rejects illegql moves * AUTO DIALLERS
PrNzTRONIC / Rl 2o hine * CALCULATORS
RADOFIN - DATABASE etc. ) (ool i w D|G|TAL WATCHES
e e et £77.78 + VAT * PRESTEL
machine you own. * HAND HELD GAMES

MAIL ORDER SERVICE — Free postage & Packing .,,] 1 ] o, JJ‘] U ‘J

TELEPHONE & MAIL ORDERS - accepted on
Access * Barclaycard ¥ American Express ® Diners Club StI.ICA SHOP LTD., Dept. PC9

CALLERS WELCOME — at our shop 1n Welling — Demonstrations daily 102 Bellegrove Road
Open f-om 9am-Spm Mon-Sat (9am-1pm Wed) Welling, Kent DA16 3QF
GUARANTEE — Fuil 12 months + After Sales Support Tel: 01-301 1111
We have comprehensive brochures on all products. Please iet us know what you are interested 1o and we w
32 page cataiogue covering most games on the market

')

1993 |
§S R b
SRR}
199-32
109 3¥%
FEE R}

sindd vou detaried b

e Circle No. 116
PRACTICAL COMPUTING November 1980



Original Software for Pet Users

**** D.S.L. BASIC MANAGER ****

e Stores up to 9 programs simultaneously in RAM

¢ Call and execute any program under menu control
¢ No interference with normal Basic operation

¢ Many additional uses to the ingenious

PRICE — Cassette + Fulldocumentation ..........,..£12.50

*** D.S.L. WORD PROCESSOR ***

Full menu control of all functions

Text entry from keyboard or saved tape file
Copy/Relocate/Delte/ Autocentering/ Justification
Screen edit/ Auto-search replace function

Print format control via text embedded characters
Versions for PET or RS232 Printer (Please state type)

PRICE — Cassette + Full Documentation................ £20

INFERTEC SUPERBRAIND/D .................. £1995 + VAT
INTERTEC SUPERBRAINQ/D .. ... e el ) s £2400 + VAT
MICROSOFTMBASICB.1...................... £150 + VAT

When ordering either program please state whether new or old
RAM machine.
Prices include VAT and Postage.

DRAGON SYSTEMS LIMITED
54 Mansel St., Swansea, W. Glam.

e Circle No. 11

'Master Your
MicrotpSTwith...

Little Genius floppy diskette
based courses will teach you,
how to use your system and how
to realise the full potential of the
“Mighty Micro”. These fully
interactive computer lessons will
guide you quickly to a high levet
of understanding and confidence
in your ability to make the most of
your microcomputer system.
Courses now available:

Applesoft BASIC - Palsoft BASIC
Advanced - Advanced Palsoft
Applesoft BASIC BASIC
Using your Apple - Using your 2020

— PETBASIC 380Z BASIC

— Advanced PET Advanced 380Z BASIC
BASIC - Using your 3802

Little Geniusf

Each course, comprising a floppy diskette, and starting
instructions, costs only £40.00 plus VAT,

SPECIAL"3 in one” OFFER for 3 courses covering the same
system only £99.00 plus VAT,
Little Genius courses are available from most comiputer retail
outlets, or direct mail order irom:
LITTLE GENIUS

Suite 504, Albany House, 324 Regent Streat, London W1R 5AA.
Telephone: 01-580 6361

¢ Circle No. 118
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The

Intelligent
terminal.

The Z19 ‘intelligent’ Video Terminal, from Zenith
Data Systems, is ideal for a wide variety of high-speed
data handling tasks.

Compatible for use with EIA RS-232 or 20mA
current loop, it has all the capabilities and features you'd
expect from a top-of-the-line peripheral.

@ 780 Microprocessor based electronics

@ Special deflection system for sharp resolution

@ Full editing functions, plus user-definable keys

@ Reverse video by character

@ 24 lines of 80 characters plus 25th userstatusline

@ 5 x 7 Dot matrix (upper case)

5 x 9 Dot matrix (lower case)

@ 128 characters (95 ASC11 and 33 Graphic)

@ ANSI and DEC VT 52 compatible

And there’s one feature of the Z19 you wouldn't
expect. The price. Just 735, exclusive of VAT and

| Generous OEM Zemth
HEATH data |
____["&-] systems

discounts are available.
For full details about the Z19, complete this coupon and
return it to:

Zenith Data Systems Division, Heath Electronics (UK) Ltd.,
Dept. ( pc11 ), Bristol Road, Gloucester, GL2 6EE.

Name. | IEEEE - . =

Company. T m =

Address . . - .

Z19
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The ALTOS ACS 8000 range of business/
scientific micro computers creates a new
standard in quality and realiability in high
technology micro computers.

Hard Disk /Multi User Systems
The Winchester hard disk/multi user systems
are now available supporting up to 4
simultaneous users and providing a maximum
of 58 Megabytes of hard disk data storage.
The systems are truly flexible and allow
expansion of the ALTOS floppy disk system to
keep pace with the users requirements.
Still single board, features include
® a high speed | /0 section with up to six serial
ports and one 8 bit Parallel port
® up to 208K of on board R.A.M.
® High speed (4 MHz.) D.M.A. control as
standard.
Yes. mini power and at micro cost too.

Hard Disk Security Back-up

The 17.5 Megabyte funnel tape unit permits
selective dumping from the Winchester at a
rate of 1 Megabyte per minute.

Built-in Reliability
The ACS 8000 range are true single board micro
computers making them extremely reliable and
maintainable. All electronics are socketed for
quick replacement. Complete diagnostic utility
software for drives and memory is provided.
The board and Shugart floppy disk drives
are easily accessible and can be removed in less
than ten minutes.

Quality Software

Unlimited versatility. The ACS 8000 range
support the widely accepted CP/M and MP/M
operating systems plus basic (Microsoft and
CBasic), Cobol, Pascal, and Fortran V. All
available now.

10

Logitek in conjunction with its own
microsoftware house, Interface Software Ltd.
of Camberley are able to supply a wide range
of proven ‘off-the-shelf’ business software
including general accounting, word processing,
stock control, mailing list etc.

There are already over 1000 micro
computer installations using this software. A
track record which we consider speaks for
itself. Why ‘re-invent the wheel’ when there is
standard software of this quality available
now?

Communication Software

Two new custom software packages are now
available for the Altos Computer System
operating with CP/M to enable it to
communicate with remote machines over
ordinary telephone lines. ASYNC is an
asynchronous package that operates with
almost any remote machine. SYNCH is a
synchronous package for use with the IBM
3780 protocols.

Custom Graphics & Scientific
Software
A full graphics and scientific package is now
available for use for the Altos with FPP.
GRAFLIB is a custom Altos software
package containing a complete range of
FORTRAN—callable graphics subroutines. It is
designed with DRE RG—512 board. or a
Tektronix 4000 series graphics terminal.
Several multi-colour X-Y plotters are supported
allowing hard copy in addition to screen
graphics.

After Sales Support

Logitek are supported by DDT Maintenance Ltd.
who provide a nationwide field maintenance
service for Altos products and offer the option
of maintenance contracts.

Availability
Logitek carry deep shelf stocks of Altos
hardware and compatible peripherals.

LOGITEK, E.I.C. Electronics Ltd.
All enquiries to
8-10 Fazakerley St., Chorley,
Lancs. Tel: 02572 67615/70206
also at
30 Kelvin Ave.,

. Hillington Industrial Estate,

' Glasgow G52 4LH
Logitek are now the exclusive distributors of
Altos Computer Products for the U.K. and Eire
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THESHARPMZ-80
COMPUTERSYSTEM

As one of Sharp’'s largest
systems dealers we supply complete MZ-80
systems including FLOPPY DISCS and PRINTERS.

We have considerable experience in
implementing SALES, PURCHASE and NOMINAL
LEDGERS, PAYROLL, STOCK CONTROL,
FOREIGN EXCHANGE and FINANCIAL
PROGRAMMES.

Contact us now for details on 01-247 8506.

m Stone House. Houndsditch Entrance -
128-140Bishopsgate SHARP
. London EC 2M 4HX [
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Wilkes Computing
Announce
The VISUAL 20

4
3

t3

LOW COST
—HIGH
PERFORMANCE

® Many more standard

@ Detachable keyboard C

@ Numerical pad features and options
@ Upper & lower case ® Switchable emulations
@ Editing DEC VT52

@ Smooth scroll Hazeltine 1500

® Cursor addressing Lear Siegler ADM3A

@ Printer port ADDS 520

Wilkes Computing

Bush House, 72 Prince Street, Bristo! BST 4HU
Tel.(0272) 25921 Telex. 449205
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Firstinline.

If you're looking for an above average line
printer at a lower than average price then the WH14
from Zenith Data Systems is your first choice.

Microprocessor controlled, this compact table-
top unit can be used with most computers through a
standard serial interface. It provides hard-copy output
of your programmes as you execute them, plus handy
copies of address lines, lists and other programming
data for educational or business applications.

Features include:

@ 5 x 7 Dot matrix printing

@ Clear easy-to-read images

@ Upper and lower case characters

@ Operator/software selectable line width:

132, 96 and 80 characters per line.

@ Sprocket paper feed with adjustable spacing

@ Stepper motor feeds allows 6 or 8 lines per

inch vertical.

@ Form feed operator/computer control

@ Microprocessor based electronics

And at 6510, exclusive of VAT and delivery
charges, the WH14 puts economy first in line too.

enerous Ze ni tll
ata

discounts are available.

HEATH™ ]

_____ 2= SYStems

For full details of the WH14, complete this coupon and
return it to:

Zenith Data Systems Division, Heath Electronics (UK) Ltd.,
Dept. ( pci11 ), Bristol Road, Gloucester, GL2 6EE.

Name

Company
Address

WH14
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Happy Memories

MEMOREX MINI-FLOPPY DISCS
IN PLASTIC LIBRARY CASES
Soft sectored for PET, TRS-80 etc:
£19.95 per 100 including VAT and Postage.

16K Memory Upgrade Kits for TRS-80, APPLE,
2020, SORCEROR £35 inclusive
{Stage your application)

RS-232 Plugs and Sockets
Male: £1.95 Female: £2.25 Hoods 75p

All prices include VAT. 30p post d f 51/ "ﬂ bl d k
un;;sfl' 7;. UGS vernmentpapnojf:iai/ecz;:r:a/e b O r 4 eXI e IS S’
orders welcome. We Can feed hlm

Control Dataset high quality 5% " flexible disks
are readily available at major office equipment

" mvam | HAPPY MEMORIES S

suppliers. Or you can order
| / N l GllZﬁVDGE?g EY VISA them direct from us. CONTI@L
For a list of stockists,
| HEREFORDSHIRE details of our mail grcliserss:rrvice, DATASET
(= ; HR5 3NY contact us at Control Dataset Ltd.,

TEL: (054 422) 618 P.O. Box 16, Argyle Way, Stevenage

SG12AB, Herts.
{Tel: 0438-3399) CONTROL DATA

e Circle No. 124 ~ e Circle No. 125

you want the best service

you need professional advice

years of experience impress you

you are trying to find the best computer equipment
as well as the finest software . . .

MICROSOLVE

is the Company to contact

We cover a full range of equipment including the APPLE Il (from £695/16K); the MICROSTAR muilti-
user system (from £4,950) and the powerful ALPHA MICRO which will run 1 to 22 terminals — the
most cost effective system available today.

WE OFFER A COMPLETE SERVICE which encompasses advice, systems design, sale and installation
of computer and peripherals, as well as tailor-made software, where necessary. There are fully docu-
mented ACCOUNTING and WORD PROCESSING PACKAGES etc., for ACCOUNTANTS, SOL-
ICITORS, MANUFACTURERS, RETAILERS, MEDICAL PRACTITIONERS in fact all business
applications.

ALSO in stock are PRINTERS, VDUs, CONTINUOUS STATIONERY, DISKETTES, DISK BOXES,
all from the best names in the computer world — TEXAS, LEAR SEIGLER, TALLY, QUME, PAPER
TIGER etc. .

So if you either wish to buy a computer to program yourself or take advantages of our service —
TELEPHONE NOW FOR AN APPOINTMENT.

MICROSOLVE COMPUTER SERVICES LTD.

3id Flor (rear), MIDDLESEX HOUSE,

29-45 High Street, EDGWARE, Middlesex.

01-9510218/9/0

{exit 4 M1/20 mins. West End). prices ex. VAT.
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WHERE HAVE THEY GONE?

PRODUCTION MANAGING FINANCIAL MARKETING
DIRECTOR DIRECTOR DIRECTOR DIRECTOR

HOME TO THEIR FAMILIES!

They used to work 80 hours per week ... sometimes more! Just trying to keep in control of their
business. They now work about 30 hours per week, have immediate access to information and | am
told that they are beginning to enjoy running their businesses!

HOW DID THEY DO IT?

They talked to me at our City-based management consultancy offices. We procured a muiti-terminal,
hard disk business microcomputer with magnetic tape, business software and all the support required
for less than £20,000.

THEY WANTED TO TALK TO THEIR COMPUTERS AT HOME!

We saw no problem here, as we recognise that itis quite easy to stay in touch with your computer 24
hours a day wherever you may be — provided that you have access to a telephone. We can make your
microcomputers talk to each other or to most other computers.

COMPLETE PRACTICAL BUSINESS SOLUTIONS

Because we are businessmen, we have probably encountered your problems. If so we have a solution
which is flexible, cost-effective and capable of growth just like your business. We arrange a complete
package for yourself which you can choose purchase or lease.

OUR BUSINESS IS BUSINESS; OUR PRODUCT IS COMPUTING

Please contact: K. J. Saimoni on Stand B1 or 01-588-0041 Ext. 62.
Contour Computer Services Ltd.,
Boston House,
63/64 New Broad Street,
London EC2M 1JJ.
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S100
COLOUR
VIEW DATA e,
DISPLAY ol

e S100 Bus, compatible with Northstar Horizon, Cromemco, Exidy
Sorcerer, etc

e ‘Qutputs to an ordinary Colour Television UHF/PAL/625L

e Memory mapped for fast update

e Supplied with Driver Software (Z80/8080) which decodes Viewdata
ESC Sequences. eg ESC A sets Red Alphanumerics

e Scroll/Page Mode, Visible/Invisible Cursor, Full Cursor Addressing

e Background Colour/Double Height/Separated Graphics/Hold
Graphics, and all '76 Codes supported.

e Software available to store and retrieve Pictures from Disc
(NSDOS/CP/M)

CD1  PAL or UHF £295.00
cp2 RGB&Synes £310.00

RGM monitor, cased £318.00
UK customers please add 15% VAT.

hi-tech electronics

54 High Road, Swaythling, Southampton, SO2 2JF - - -
Telephone (0703) 581555 o e
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Run North StarBASIC underCP/M

‘Matchmaker’ converts your North Star BASIC Programs and lets you run
them under the universal CP/M operating system. There are lots of
advantages in doing this: you’ll have dynamic file allocation, automatic file
creation and extension, and automatic re — use of deleted files, all under the
control of the powerful instruction set of the North Star BASIC interpreter
with its byte-access or random files, multiline functions, and extensive
library of software. 32K memory is all you need. No relocation or
modification of BASIC is necessary. Your existing North Star programs will
run without modification!

The installation takes about 30 minutes and involves no disassembly or
machine coding. Every powerful feature of both systems is maintained with
this professional piece of software. The instructions are COMPLETE and
very easy to follow.

Please i"uﬁssh 'mel Y copy of "Matchmaker’
T digicloevicesiid
Name -
134 London Road Southborough, Kent TN4 OPL
Tel: Tunbridge Wells (0892) 37977-9 or 39546-9
Address
Note: CP/M and North Star are registered trademarks
of Digital Research and North Star Computers,
Tel respectively.

24
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" PET

Type AP’ Addressable
Parallel interface for

for

Centronics/Anadex 106.00
Type ‘NAP’ Non-address-
8K large keyboard Pet 3008 450.00 able parallel interface (state
16K large keyboardPet 3016 550.00 Anadex or Centronics) 45.00 ’
32K large keyboard Pet 3032 695.00 Type ‘B’ Bi-directional )
32K 80 Column Pet 8032 895.00 IEEE 10 RS232 V.24 or .
8K (Old style 2001) 425.00 20mA loop (state Pet or Disk
3022 Printer 425.00 Connector) 186.00
3040 Disk Unit 340K 622.30
C2N Cassette Deck .00
Pet to IEEE Cable 20.00 PET/MAINFRAME LINKS
IEEE to IEEE Cable 25.00 =
"I'ype 2000B wiﬂ': break key r'“
or mainframe link and
INTERFACES communications modifica-
tion 190.00
Type 1200 |-EEE to RS232 Type 2000BS as above
Unidirectional 89.00 with upper lower case
Type 1200 as above with conversion 210.00
upper/lower case conversion R$232 Acoustic Coupler 240.00
switch 109.00 '
TypE 200&! Fully addressable
IEEE to RS232 bi-directional  165.00
Type 20008 with upper/ COMPUTHINK P T Ik' |
pimsgecomerionich 18500 Gompuhink 00K DS et Toolkits
f directional IEEE to R$232 (complete) . 200 s e
wi(hgest or Disk Connector 120.00 &2:&?;:2;“‘ 800K Disk a5T00 Down imn P"ce!
Type as 'C’ with upper/ 2 . o
lower case conversion switch ~ 132.00 Computhink 1.6 Meg Disk NOW £44.00 for 32K
(complete) 1395.00 £59.00 for old 8K
80-Column . o = v
-
KIM 1 99.95 Toolkit on Stack Rom Switch Board complete with
Pet 6500 Programming Manual 5.00 software. Allows both Toolkit and Computhink Disk to
6500 Ha,a]dware Manaul 5.00 be ;seltll;i);ithe same Pet. Complete with Toolkit
Pet Revealed 10.00 and a ngs.
Programming the 6502-R
Great Zaks 7.95 £
o 6502 Applications -R Zaks 7.95 79.00 plus VAT
Improvement
S8 PAPER ;
on the Orlglnal Consumables (Add £2.50 securicor per box) b .t'
(Al prices exclude VAT) 9;‘1",‘ 11" per box of 2000 er a lm
RIBBONS sheets ) 15.00
{Deli d 17.50 plus VAT
@ 32K RAM Basic 4.0 P — 255 12" 117 per boxof 2000
3 sheets .00
©80x25 Screen Anadex DP9500 10:00 pEAR Al Ve
® Formatting & Scroll Control TTY 43 7.50 oy s E i
. Qume’Sprint 5 Multistrike s 'e[;:i""d 17.50 plus VAT) 15.00 xamples Of D”CGS
& Spiir oz gl:l(;l':’ Sprint 5 Multistrike ™ 82" rolls (12 x '3:2-9‘"3 ‘A 525-01 £30 per box
® Repeat Cursor Green. Blue. Red. Brown 5.00 Q:’S],;;iyv)e“d 20.50 plus VAT) 18:00 525-10 £30 per box
® Audible Line Warning CASSETTES g:;.;":f:s“z s AR W ggg'é? gig per ggx
g = er X
. Dell d 17.50 p
® Ex Stock C15x10s .40 e eIl ROV AT) 550-10 £40 per box
pe P
PET CONNECTORS Pendeom 200 80 col Paper 0 34-1000 £40 per box
£895 o o . (per roll) 2.25 Prices exclusive of 15% VAT.
° Cjz;el:):Pon ‘l):gg WT PR40 Paper (perroll)  1.00 We suppw all the range.
plus VAT Hoods for User Port 2.25 EXSTOCK EXPRESS DELIVERY Ring us for a price.

PRINTERS Teletype 43 Hybrid (pin &

Trendcom 100 40 Col

l{_i(l'lion) o 92333 Thermal ] 250.00
eletype sign option . Trencom 200 80 Col
9Al\iAstEx DP8000 80 Col. 495.00 Trendcom Apple A2 inter- Thermal 340.00
ANADEX DP9500 132Col.  895.00 face (text only) 37.50 Qume Sprint 5 45RO 1995.00
ANADEX DP9501 132 Col Trendcom Apple A2G inter- Qume Sprint 5 55RO 2140.00
(16.7 char perinch option)  995.00 face (text and graphics) 50.00 Qume Sprint 5 45KSR 2248.00
o : Trendcom Pet interface 50.00 Qume Sprint 5 55KSR 2394.00
(T,emmélliﬁsl?s%2 120c.p.s. :zgggg 1S_Llemype 200 80 (§:°| B Sheet Feeder option for
exas C.p.S. d ermal (Apple Only) 349.00 848,
Teletype 43 pinfeed 900.00 OKI Microll‘:\z 80 4 499.00 gilfgi‘reectional Tractor for o0
Teletype 43 Friction 915.00 Centronlics 737 506.00 Qume 175.00

FOR MORE INFORMATION CUT OUT THIS COUPON

| am interested in particular aspects of microcomputing
please send me details as new products appear.

Name
Address

Subjects of interest
Pet

Industrial
Educational
Consumables
Apple
Commercial
Printers

Please send to STACK COMPUTER SERVICES LTD
290-298 Derby Road, Bootle, Liverpool 20.
Telephone 051-933 5511 for all your enquiries.

DOoooo0d

Prices exclude VAT.

COMPUTER
SERVICES LT!

¢ Circle No. 130
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DATRON of SHEFFIEI.D

E Crome mco the ultimate name in micros

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

SYSTEM2 64K £ 2095

SYSTEM3 64K £ 3746

Z-2H HARD DISC 10M £ 5373

DATRON can supply Systems 2 and 3 with
Multi- Tasking facilities.

DATRON easily accessible — in the centre of

the country.

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

2 Abbeydale Road, Sheffield S7 IFD.
DATRO“ M'CRO CE"TRE Teleph?:'lea Oe74(2)?5854eg(|)?Telex 547151.

DATRON INTERFORM LTD

e Circle No. 131

DISCOUNT
COMPUTER
SPECIALISTS

PET sk £425 16K £500 32K £600
DISK £650 CASSETTE £50 TOOLKIT £45

SUPERPET 8032 £825 DISK 8050 £825

TEXAS T1199/4 £860 INCLUDING 14"
SKANTIC CTV/MONITOR

BASE 2 3008 PRINTER £390
INC 2K BUFFER, FRICTION + TRACTOR FEED

EPSON T1x808B PRINTER £375
FULL PET GRAPHICS, IEEE, PARALLEL or RS232

NORTH STAR HORIZON 32k £1450
WITH 2 SERIAL + PARALLEL I/0, 4 MHz
Z-80 DOS + BASIC

'SUPERBRAIN 32k RAM 320K DISK £1500
64K 320K DISK £1750 64K 788K DISK £2400
WITH INTEGRAL DISK DRIVE + VDU

CP/M 2.2, Z-80 4MHz

SEND OR CALL FOR DETAILS.
PRICES EXCLUDE VAT.

DISCOUNT PETS

NOW. .. SUPERPETS!

(IMMEDIATE DELIVERY)
8032 S/PET £825
8000 DISK £825
ALSO . .. STANDARD PETS
8K £400, 16K £500, 32K £600
C2N £54, DISK £650, TOOLKIT £45

INEXPENSIVE PRINTERS

EPSON TX808 (WITH PET GRAPHICS) £350
BASE 2 M800 STM (FRICTION & TRACTOR)

£390

T19.9/4 HOME COMPUTER
WITH COLOUR TV £860
NORTH STAR HORIZON 11 £1400
TECHNICAL BACKUP FROM MAPCON
ENGINEERS. PRICES ARE EXCLUDING VAT

INTELLIGENT ARTEFACTS LTD

Cambridge Road, Orwell, Royston, Herts.
Telephone: Arrington 689

26
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3 Budworth Close
Oxton

Merseyside
051:653 8180

NEW COMPUTER
BREAKTHROUGH

GET IN CONTROL OF YOUR BUSINESS
WITH THE “WESTON" MICROCOMPUTER

APPLICATION SOFTWARE:

Nominal Ledger. Mailing Lists.

Debtors Ledger. Sales Forecasts.
Creditors Ledger. Sales Analysis.

Payroll, Word Processing.

Stock Control. Data Base Management.

Reservation Services. Branch Office Control.

Time Share Terminal.

Computer Aided Inst & Teaching Aids.
Product Code Filling.

Budget Preparation.

Loan Schemes.

Time Keeping.

Estate Agent Package.
Property Management.
Service Stations.
Restaurants.

Hotels and Motels.

) SYSTEM SOFTWARE:

Operating System.
CP/M1.4CP/M2.0, CP/M2.2MP/M
0ASIS — Multi user, ISAM Files, JCL, Utilities
S0S, TEMPOS — Multi user — Re-entrant code capabilities.
0S 2.1 — Conversions.

Languages:
BASIC — Ansi Compatible
DISK BASIC — Random access.
CP/M Calls.
Chaining multi user Basic.
CBASIC.
BasicE.
Industrial Basic.
XY BASIC.
MBASIC.
apl — 5100 Compatible.
COBOL — ISLAM files 1974 Ansi

FORTRAN — Relocatable Code w/library functions.
PASCAL

OPUS

8080 and Z80 ASSEMBLER & DISASSEMBLER.

Utilities:
PRINT SPOOLER
FAST DISK COPY
COPY FILES
DISK FORMAT
TEXT EDITOR (full files)
MEMORY TEST
1/0 ACCESS
DISK EXERCISOR
LINKER LOADER
RELOCATABLE ASSEMBLER
PROGRAM RELOCATION
DYNAMIC Z80/8080 DEBUG

64K RAM on board, Expandable to 256K
RS-232 Serial Port

80 char. x 24 line Green Screen VDU
Upper/lower Case-Reverse, Blink, 1/2 intensity

SPECIFICATION:

Z80 CPU.

1K EPROM Monitor. Up to 16 Dual Sided Disk Drives

Up to BK ROM Parallel Printer Port & Auxilary Keyboard Port

Disk Controller. Timers, Counters, Calender Clock, ASYNC,
BI-SYNC, HDLC, Expansion Bus, Voice Input/Output, Plotters,
Digitizers, Light Pen, OCR, Acoustic Couplers, Colour,

Process Interface.

SPECIAL FEATURES:

Single Board 280 Based

1 Megabyte Disk Storage on Twin 6 1/4" Disks

Programmable DMA Controller

Programmable Intelligent Bureau Style Keyboard, "QWERTY’’ numeric
pad and 26 User Definable Function Keys

Programmable CRT Controller, Programmable Screen & Character
Format.

End User instruction and training.

N

Fully supported by in house service facilities and software development.

6 Independent Visual Field Atributes.

11 Visual Character Attributes 4 Cursor Controt Modes
PROGRAMMABLE DMA BURST MODE

1/0 Controller TMS 5501

280 PIO/CTC/SIO

Optional 40 Megabyte Hard Disk Drive

Optional D to A Converterand Ato D

ALL FOR UNDER £4,000 INCLUDING PRINTER
Depending upon Software & options required.

DEALER AND TRADE ENQUIRIES WELCOME

PRACTICAL COMPUTING November 1980
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Main London Sorcerer Stockists
EMG 01-688 0088

We are specialists in complete installations
tailor made for your business requirements:

WORD PROCESSING SYSTEM £1999
ESTATE AGENT SYSTEM £2999
LEADS AND SALES SYSTEM £2999
INSURANCE AGENT SYSTEM £2999
AGENCY SYSTEM £2999
COMPLETE BUSINESS SYSTEM £3999

For the Sorcerer Specialist:

Sorcerer Systems Desk.

Mains Stabilisation

Cooling Fan

Memory Upgrades

Servicing Undertaken

WP Correspondence Course

Link your Sorcerer to another Sorcerer
Link your Sorcerer to a Main Frame
Full software list on request

6 COPIES OF SOURCE MAGAZINE ONLY £5

Write to Dept PC11, EMG Microcomputers Ltd,
30 Heathfield Road, Croydon, Surrey.

e Circle No. 134

DaVinci Competer Shap

65, Figh Street, Edpuane, Weddz BAF 7DD

Open Tel 01-952 0526
MHon-Fre 9-530
Saz 930-530

WEW PRICE LTS

CAM 32K
N CAM 3040 FLOPPY €695 00
NN A CBM 3022 PONTER £4625 00

[ " “c.\ N
SALES/PURCHASE - N\ 3 \
LEDCER ACCONTING »
WCOMPLETE RECORDS 8
i B w80 colomw
¥ *'* S N SCREEN KT
i s wn =2 £89500
» >

~

7 HEW TG BISC
HORD PROCESSING, S S DRIVE £695 00

IVVOICING ~ PAYROLL .

STOCK CONTROL . OUME RINTS

INFOPMATION RETRI VAL DASY PONTER
S £2115 00

o\"(er Jhop
OUR SYSTEMS ARE MASTERPIECES - COME AND SEE THEM!

cNewBear Computing Store Ltd

PLEASE ADD V.A.T.TO ALL PRICES.

28

MICROCOMPUTING I.C.’ b
Gics 1 MZ-B0K
MC6800 R . £6.75
MC6802 o NBMZ80K MONITOR LISTING . . ... ... £15.00
MC6809 - g17.75 NBMZ80K BASIC LISTING ... ... ... £30.00
MCEB10AP £3.61 NBMZ80K ZEN EDITOR/ASSEMBLER TAPE
MCe821 ... ... . ga63 MANUAL ......... T £19.50
MC6840 o £10.50 MZ80K MACHINE CODE TAPE & MANUAL ... £22.50
MC6B50............... ... £4.99 MZ80K ASSEMBLY LANGUAGE TAPE &
"Z”acoeg"fd . 0995 :g;g MANUAL ..ot . £45.00
. Z . . .
SR CPY2oigE. = NBMZ80K V24/RS232 PRINTER INTERFACE .. £49.50
Z80 P10 2.5 Mhz ... £7.99 DISKS & PRINTER NOW AVAILABLE
AT g A COMPLETE BUSINESS SYSTEM
" ZBOA P10 4 Mhz . .. ..... £10.00 LESS THAN £2000.
Z80A CTC 4 Mhz . £10.00
SC/MP 11 (INS8Q6ON) . . £11.30
INS8154N . . £8.18 I SPECTRONICS U.V. EPROM — ERASING LAMPS FROM £45.00.
6502 . . . ... £8.99
6522 VIA . . ... £8.14
6532 oo g97s "Ew I.nw CW B
6545 CRT CONTROLLER .. £18.50 ‘1’
6551 ACIA . ... ... £9.99 e ear
BOBOA ... . £550 - . .
PRIGES! | forthe widest selection of computing books

E@E@E@@ﬁ 816 | C.ITOH. 8300 R.M. PRINTER ] NEW BOOK LIST
PROFESSIONAL PROM PROGRAMMER P MEMORIES

FOR 2708/2716/2532 'qpp.c computer 4116 (16K DYNAMIC) ..
PRICES FROM £565.00 2716 (INTEL + 5V TYPE) - ..

NEWBEAR COMPUTING STORE LTD, (HEAD OFFICE) 40 BARTHOL

SEND FOR FULL SPECIFICATION. NortH Star * HORIZON 2708 .. e

OMEW STREET, NEWBURY, BERKS

TELEX 848507 NCS MAIL ORDER TEL. (0635) 30505

FIRST FLOOR OFFICES, TIVOLI CENTRE, COVENTRY ROAD, BIRMINGHAM. TEL. 021 707 7170

220-222 STOCKPORT ROAD, CHEADLE HEATH, STOCKPORT.

TEL. 061-4912290

e Circla No. 136
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..... The Anadex DP-9501 draws
g d high resolution graphics at
5000 dots per second.

) The same model doubles as a 220-column alphanumeric
printer with: three interfaces as standard (Parallel bit,
RS-232C, Current Loop); full communication facility;
look-ahead bi-directional printing; 96-character ASCII
character set including descenders and underlining of all
upper and lower case letters; 200 cps printing speed;

‘Come and S,ee us aft | ‘snap-in’ replaceable ribbon cartridge and optional 2.7K
Compec 80 exhibition, buffer store.
Olympia,London. All for £995 (one off end user price), available ex-stock.

AnNnadex Lta.

Details from Anadex Limited, Dorna House, Guildford Road,
West End, Woking, Surrey. Telephone (09905) 6333. Telex 858762 Anadex G.

e Circle No. 137
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depth x width

11 x9Va
11 x9%
11 x103%
11 x9%
11 x 8%
11x12

we can supply printed continuous forms with your company name
and logo plus ex-stock single part listing paper in the following sizes:-

(ininches)

depth x width

13x9Va
8% x 11V

12 x 8%

12 x 9% 60 gsm
12 x 9V 70 gsm
12 x 94 85 gsm

8Y2x12

multiples in OTC or NCR are available for prices and details telephone:—

e Circle No. 138

THEPETMASTER SUPERCHIP

JUST LOOK AT WHAT YOU WILL \
BE ABLE TO DO WHEN YOU PLUG ONLY 4 5 PLUS VAT
IN YOUR PETMASTER SUPERCHIP,

~ TOOLKIT COMPATIBLE !

Automatic repeat facility on all

keys or just insert/delete, space ADD COUNTLESS NEW FEA TURES

and the cursor movement keys TO YOUR EXISTING MACHINE !

Adjustable repeat delay/speed Many of the SUPERCHIP’'s useful
functions are similar to those

Graphics/lower case toggle

Variable cursor flash speed only available on the new 8000

Scroll screen up or down series Superpets. And most
may be accessed either from

Escape from quote mode
Erase line up to cursor the keyboard or from Basic.

Erase line from cursor WRITE FOR OUR FREE CA TALOGUE
Insert or delete line

SINGLE KEY ENTRY OF 26 OF THE LONGEST AND MOST COMMON BASIC WORDS

RETRACE FACILITY WHICH ENABLES YOU TO DISPLAY AT ANY TIME THE LAST

10 LINES EXECUTED, OTHERWISE RETRACE IS INVISIBLE TO THE USER !

'SHRINK " routine which eliminates REMs and unnecessary spaces from your program
- REVERSE' routine which reverses any part of the screen (black/white to white/black)
- 'MOVIT' subroutine for instantaneous transfer of any area of memory

see what we’ve added !

USER-DEFINABLE MESSAGE S U p E R S O F T

SCROLL WINDOW FACILITY 28 Burwood Avenue - Eastcote - Pinner - Middlesex
USER-DEFINABLE FUNCTION KEYS Phone 01-866 3326 anytime

30 PRACTICAL COMPUTING November 1980



A complete range of professional floppy disc products
from the industry leaders....compatible with
TRS 80, Superbrain, Ohio, SWTP, North Star Horizon,

Zenith, Cromemco etc.

You can now buy the entire range of Tandon Magnetics
high quality, market leading, miniflexible disc drives direct
from the exclusive U.K Distributor.

Tandon drives are available as either the OEM product or
as complete packaged units in single or dual drive British
manufactured cabinets with high reliability power supply.
Complete pre-test and burn in ensures reliability and all
drives carry a full 8 months parts and labour warranty.

BOXED DRIVE PRICES
Single Box Dual Box

Single Sided 40 track £250.00 £430.00
Double Sided 40 track £330.00 £599.00
Double Sided 80 track £430.00 £808.00
Dual Boxed Single Sided

plus double sided £549.00

With Tandon you get 40 or 80 tracks—more capacity and
steprates as low as 3 mStracktotrack-uptotentimesthe
speed of other drives.

8" DRIVES AVAILABLE -
CALL FOR PRICES.

CONTROLLERS

Try us for S-100, Apple,
Rockwell, AIM 65, Nascom, Pet.

L — N

HIGHEST QUALITY DISKETTES
As disc capacity has increased,

the cost of data stored on
diskettes has quadrupled. We
recommend only the highest

quality discs for use with Tandon
drives and we sell the complete range of Dysan media for
5%" and 8" as well as alignment diskettes. Send for
brochure. All in boxes of 10.

* 40 track 8" 8SSD £34.20
8" DSDD £48.60
5" SSSD £26.00
5"DSDD*  £40.00

STORAGE SYSTEMS

Use our discoflex range of
storage wallets and boxes to
protect your discs when not in
use, or for sending through the
post.

5%" oum £10.00
(of L B - ___£1200

Our range of Power-One power
supplies covers single, dual and
tripte output not to mention a
complete selection of supplies
which power all popular floppy

disc drives.
SERVICE AND MAINTENANCE

For the large scale user of 5%" or
8" floppy disc drives, our range

of alignment diskettes and
service tools are a must. Send for
details of our Oasis range of
portable dedicated and non-dedicated floppy disc and
peripheral test and exerciser systems.

For immediate information on any of these products
please contact:

27 % 7 COVIPUTERS
7585 OGMiTeED
133 Woodham Lane New Haw
Weybridge Surrey KT15 3NJ 3(
Tel: Weybridge (0932) 48346/7
Telex: 8813487
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Software Development Svstemq'-@
SOFTY AnD EPROM PROGRAMMER e
*

32

MICROSYSTEM
DEVELOPMENT USING
SOFTY

SOFTY isintended for the development of programs which will eventually become
software residing in ROM and forming part of a microsystem. During the
development stage of a microsystem, SOFTY will be connected in place of the
firmware ROM via a ribbon cable, terminated in a 24 pin DIL plug.

Data may be entered into the SOFTY RAM via the serial port, parallel port,
direct memory access, or the keypad, and manipulated using the assembler
key-functions. When the program has been entered, and the internal micro-
processor can be ‘turned off’, and the external microsystem and it’s resident
microprocessor allowed to access and run the program in SOFTY’s RAM and/or
programming socket. In this way, modification can be made until the required
program is complete — the contents of the RAM being clearty visible as a ‘page’
on TV or monitor, 4 pages are available, 2 of the Data RAM and 2 of the
programming socket.

In the end, when the program is complete and working, the DIL plus is removed
and replaced by an EPROM device programmed by SOFTY. SOFTY is able to
program the 2704/2708/2716 family which have 3 voltage rails -

Yo help in the process of program development SOFTY has various assembler
key-functions, which include — block shift without overwriting, block store,
cursor control, match byte and displacement calculations {for jumps etc).

A high speed cassette intertace is also provided for storing working programs
and useful subroutines.

SOFTY Kit-of-parts: {including zero insertion force socket for EPROM programmet)
Price £115 {inc VAT, p&p). SOFTY built'and tested — £138:00 linc VAT, p&p).
Built SOFTY power supply — £23:00 (inc VAT, p&p).

Write or telephone for full details.

e

SOFTY CONVERSION CARD — X-STOCK
Enables SOFTY to program the single rail EPROMSs 2508, 2758, 2516, (INTEL

2716}, 2532.

Selecnon of device type and 1K block are by 4 way pcb slide switches.

Programming socket Is zero insertion force. Supplied ready built & tested with

Dip jumper for connection to SOFTY. £46:00 (inc VAT, p&p).

ot
o SOFTY PRINTER CARD —

® 40 column electrosensitive printer e § x 7 dot matrix
* software selection of characters per line (1 to 16 bytes}
* push button printing of EPROM/RAM/ Intercursor contents
* Connects to SOFTY card edge ® Well documented ® Supplied ready built &
tested, including power supply, edge connector & paper roll for £166:75 (inv VAT,
p&p) Soare paper rolis {28-30metres/roll). Four rolls for £8.00 (inc VAT, p&p).

EX-STOCK

MODEL 14 EPROM ERASERS &
S,

e

eroom tansea ivisd

MODEL UV 141 EPROM ERASER

* Fast erase times (typically 20 minutes for 2708 EPROM)
® 14 EPROM capacity

* Built-in 5 to 20 minute timer to cater for all EPROMs

* Safety interlocked to prevent eye and skin damage

* Convenient slide-tray loading of devices

* ‘MAINS’ and ‘ERASE"indicators

* Rugged construction

® Priced at only £89.70 {inc VAT, p&p}

MODEL UV 140 EPROM ERASER

Similar to Model UV141 but without timer

Low price at only £70.73 {inc VAT, p&p}

WRITE OR TELEPHONE FOR FULL DETAILS OR SEND CHEQUES/OFFICIAL
COMPANY ORDERS TO:

GP Industrial Electronics Limited

Skardon Works, Skardon Place, North Hill, Plymouth
PL4 8HA. Telephone: Plymouth (0752) 28627
TRADE AND EXPORT ENQUIRIES WELCOME

e Circle No. 141

PET PRICES DOWNI
AT THE...

PET KIM

8K RAM £379.00 KIM1 £93.00
16K RAM £495.00 KIM3B £96.95
32K RAM £625.00 KiM4 £65.00
DUAL DISK DRIVE625.00  PET-IEEE LEAD £18.75
PRINTER FRIC £337.00 |EEE-IEEE LEAD £23.44
PRINTER TRAC £383.00 PETSOFT TOOL KIT FOR
EXT CASSETTE £49.50 16K /32K £55.00
PET PASCAL COMPILER 8K £75.00
NOW AVAILABLE

NEW SUPER PETS

8032 £895.00

8050 £895.00

NOW ON DEMO — ORDER NOW TO AVOID DELAY!!

NASCOM 2 — SYSTEM 80

MOST ITEMS EX-STOCK. PHONE FOR PRICES

VIDEO GENIE EG 3003 — 16KRAM

FULLY TRS80 LEVEL Il COMPATIBLEN!

THIS READY TO GO SYSTEM ONLY £289.50

NEW-DOLPHIN BD80OP PRINTER

PET/IEEE, PARALLEL OR RS232 INTERFACE BUILTIN.

UNBEATABLE BRITISH VALUE AT £525.00

SOFTWARE — 10C12's £4.50

PETSOFT 10.5%" DISKS £25.00

BRISTOL 1000 SHEET OF PAPER £8.40

Software Factory, Commodore Business Software.

Wide range of books & manuals in stock.

Phone for keenest O.E.M. and educational user prices.

Please phone for carriage charges, all prices + VAT

cheques to Photoacoustics Ltd.

Rilng Rod Eva for details or just call in at the BUSS STOP
255a St. Albans Road, Watford, Herts. {entrance in Judge Street)

Phone: Watford 40698 or Newport Pagnell 610625

e Circle No. 142

Etan Westrex
(o ==

Westrex Company Limited
are pleased to announce
their re-location to a
new factory at

Bilton Fairway Estate
l.ong Drive Greenford
Middlesex

from September 1, 1980

3 3| WESTREX
B \ o FACTORY
e,

T
\.,\'L o b ~J4
North Circular
Road

Tel: 01578 0950 & 578 0957/8/9

e Circle No. 143
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‘TUSCAN’ FROM TRANSAM

Take astep up toyour next Computet!

THE CONCEPT

How many waysare theretobuild an S100 system? Not
many, and all expensive. TUSCAN changes all that.

Five S100 boards on one single board —just for
starters. Plus five extra slots for future expansion.

What a combination! Z80 and S100 with the
TRANSAM total package of system and applications
software.

How do we do it? Our prices start at £195 and you
can build up in easy stages to a fully CP/M compatible
disc based system. Something to think about!

THE HARDWARE
The first Z&0 single board computer with integral S100
expansion. British designed to the new IEEE (8 BIT)
S100 specification, the TUSCAN offers total system
flexibility. A flexibility available now.

The board holds the equivalent of a Z80 cpu card,
8k ram, 8k rom video and 1/0O cards with 5 spare
$100 expansion slots and offers a price/performance
ratio which is hard to beat.

Just compare our price withacommercial S100ten
slot motherboard with this spectfication.

THE SOFTWARE
TUSCAN offers the user the choice of system monitor,
editor, resident 8k basic, resident Pascal compiler or full
CP/M disk operating system. All options are upwards

compatible and fully supported with applications
software. Both 514’ and 8'’ drives are supported in
double density.

THE PACKAGE
TUSCAN is available in kit form or assembled. With
several hardware and software options to suit your

requirements and budget. Attractive desk top casealso
available holds 2 x 5!’ Drives.

NOBODY DOES IT BETTER!

Send to Transam Components Ltd.. 59/6]1 Theobald's Road. London WCI.

i I am interested in the TUSCAN Z80 based single board computer I
I with S100 expansion and enclose a S.A.E. for further details. I
I

'Name___ -

1

| Address
) _ i
1
1

| Telephone _ |

L——--——--—-———-——-—-PC—HJ

TRANSAM COMPONENTS LTD., 59/61 THEOBALD'S ROAD, LONDON WCI. TEL: 01-405 5240/2113
® Circle No. 144
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Enter the Computer Age
video genie system

12K MICROSOFT BASIC
16K RAM, TV MODULATOR
INTERNAL CASSETTE

£330

+ VAT

£395

+ VAT
80 Columns
70 Lines per minute
Graphics Characters
Interfaces to most machines
Tractor or friction feed

100's of programs available
TRS-80 level Il software

compatible
Dealer List
3 Line Computing Hull 445496
ABC Supplies Levenshulme 061-431-9265
Advance TV Services Shipley
Allen TV Services Stoke on Trent 616929
Amateur Radio Shop Huddersfield 20774
Arden Data Processing Peterboro’ 49577

Leicester 222 55

Littlehampton 22461
Blandford 63737

Beaver Computers
Blandford Computers

Briers Bookshop Middlésbrough 242017
Buss Stop Watford 40698

Newport Pagnell 610625
Cambridge Microcomputers Cambridge 314666

Wallington 01-669-6700/ 1
Milton Keynes 314925

Catronics
Cavern Electronics

Computer Business Systems Lytham 730033
Computer and Chips St Andrews 72569
Computerama Bath 333232
Computopia Leighton Buzzard 376600

D B Microcomputers Limerick 42733

Derwent Radio Scarborough 65996

Eiron Computers Dublin 808575/805045

Eley Electronics Leicester 871522

East Midlands Computer Services Nottingham 267079

Emprise Ltd Colchester 865773

G B Organs & TV St Saviour Jersey 26788

Gemsoft Woking 22881

Kansas City Systems Chesterfield 850357

Kays Electronics Chesterfield 31696

Leisuronics Blackpool 27091

Marton Microcomputer Services Northampton 830661
Melton Mowbray 812888
Stock on Trent 541743

Matrix Computer Systems Beckenham (1-658 7508/7551

Midland Microcomputers Nottingham 298281

Microdigital Liverpool 227-2535

Mighty Micro Basingstoke 56417

Mighty Micro Ltd Burnley 32209/53629

MRS Communications Cardiff 616936/7

Optelco Rayleigh 774089

C Owens Peterlee 865871

Stevenage 653858
London NW6 01-624-7174

Q Tek Systems
Radio Shack Ltd

Rebvale Computers Garboldisham 316
SMG Microcomputers Gravesend 55813
Tryfan Computers Bangor 52042
University Radio Stores Nottingham 45466
Ward Electronics Birmingham 021-554-0708
Watford Electronics Watford 40588
37774
STOP PRESS
Anglia Computer Centre Norwich 29652
Morriston Computer Centre Swansea 795817

=BWE
E-.EETRSAEE

Bentley Bridge, Chesterfield Road,
Matlock, Derbyshire. DE4 5LE.
TRADE ENQUIRIES WELCOME

SUPPORTS
PAPER USERS

With sensible prices..

RULED

142" x 11”

"9%, x 11”7 = £9.%0

For sensible minimums..

of 500 sheets continuous stationery.

Details of other sizes, self adhesive
labels etc:-

01-6428971

Prices include VAT

— £6.00

== INC.P &P
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MICROTEK
COMPUTER SERVICES

for

IMS 5000, 8000
and

NORTH STAR HORIZON

We have many software packages for these
machines, including Stock Control, Accounting,
Payroll, Word Processing and Mailing.

However, if you are fed-up with looking at stan-
dard packages then why not let us design and
write a system specially for YOU! If you are
interested, contact:

John Rothwell
on
Orpington 26803 or write
to 50 CHISLEHURST ROAD,
ORPINGTON, KENT

e Cirtle No. 147
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HOW TO GROW FROM
64K BYTES TO 256K BYTES
WITHOUT GETTING BITTEN

Some computer people talk new users into an
expensive first system.

Then, as they progress, talk them out of the
original system into something more advanced and
more expensive.

ADDS don’t do this.

Starting with the Multivision ‘desk-top micro-
processor with its 64K memory, video terminal
and two printer output ports, complete with
sophisticated software — you can then add on when
you need to, to increase the processor power to
256K bytes which will support 4 VDU'’s for multi-user
operation.

ADDS own engineers and systems analysts are
constantly available for support anywhere in the U.K.

ADDS/VANTAGE  applications  for  small
businesses are available, and also ADDWORD-
ADDS own Word Processing Package.

But don’t let the low price fool you. Multivision
comes from the world’s leading independent terminal
producer. A multi-million company able to offer top
quality products and back-up services at prices
others can’t touch.

If you want a real computer at an unreal price, call
or write to ADDS (UK) LTD., 137-141 High Street,
New Malden, Surrey KT3 4BH. Tel: 01-949 1272 or
fill in the coupon below.

ADDS (UK) Ltd
137-141 High Street, New Malden, Surrey KT34BH Tel 01-949 1272

Please send me more information about MULTIVISION

SOMETHING EXTRA N EVERY THING WEDO

Position Address

|
|
|
I Name _Company
|
|
|

¢ Circle No. 148
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aculab) floppy tape,

The tape that behaves like adisc,

Connects directly to TRS-80 Level 2 Keyboard, Operating and
file handling software in ROM. 8 commands add 12 powerful FOI’ TRS-8O LEVEI' II'

functions to Level 2 BASIC. No buttons, switches or volume
controls. Full control of all functions from Keyboard or
program. Daisy chain multiple drives. Certified digital tape in
endless loop cartridges. Reads and writes in FM format at 9000
Baud. Soft sectored with parity and checksum error detection
for highly reliable operation—just like discs. Maintains
directory with up to 32 files on each tape, tapes may be write-
protected. Supports Basic and machine-anguage program files,
memory image and random access data files. 12 character
filespecs —: “FILENAME/EXT:d” (d is drive no. 0-7).
Automatic keyboard debounce. Full manual with programming
examples and useful file-handling routines.

COMMANDS (usually followed with a filespec and possible
parameter list). .

@SAVE, @LOAD, @RUN —for BASIC programs, machine
language programs and memory image files, @GET, @PUT

introductory
offer

—moves a 256-byte record between a random access file and For further

BASIC's data buffer. @KILL —removes a file from the lﬂfOfmctIOH,

directory and releases tape sectors for immediate re-use, @LIST —displays file directory along with sector Telephone

allocation and free sectors, @NEW —formats tape and creates ablank directory. 0525 37'393

Master drive withPSU, Manual and a selection of tapes aculab Led
-3 + 2 = L] S

___-___._....-._-_..-.._.._-_5167 00 +£2-00 pp+vat 24 Heath Road,

Slave drives withPSU__. __ _£122-00 +£2-00pp+vat. Leighton Buzzard,

Beds. LU7 8AB

(Export orders pp charged at cost)

¢ Circle No. 149

GATE MCAROSYSTEMS LITITEU \ 4
SCOTLAND’S COMPLETE MICROCOMPUTER "#4A&
SERVICE

Announce:

SUP'R'TERMINAL
! SUP'R'TERMINAL IS AN 80 COLUMN BY 24 LINE PLUG-IN
COMPATIBLE BOARD FOR THE APPLE Il COMPUTER
SPECIFICATIONS
¢ 80 Columns by 24 lines, upper and lower case; all 128 ASCll e ALL monitor-type escapes are valid
characters, ¢ Follows protocols of PASCAL and BASIC operating systems
® Upper and Lower case data entry using the APPLE i e Compatible with ALL APPLE I} peripherals,
keyboard. * Effective baud rate greater than 10,000; fast scrolling and
¢ Includes an Upper and lower case 5x 8 dot matrix ASCH clearing
character set, and inverse alpha characters. e Synchronous operation with- APPLE I
e Character set can be user definable ® Can be used with APPLE || communication interface board
¢ Includes VBC™ (video balance circuit) which enables the to act as self contained terminal for time-sharing or other
use of displaying 80 columns on an inexpensive 8 MHz CRT applications.
monitor
e Shift Lock Feature
* Works with APPLE PASCAL and APPLE BASIC £245-0)0

Ex VAT.

Incorporates PASCAL and BASIC control characters

GATE MICROSYSTEMS LIMITED

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

e Circle No. 150
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Graphic
The complete partnership
inMicro computers

DATA SYSTEMS LTD
906 Woodborough Road, Nottingham NG3 5QS.
Tel: (0602) 625035

PRACTICAL COMPUTING November |980

System 2800.

% S-100bus.

% Switch-selectable asynchronous baud rates

between 110and 9600 bits/second.

% Vector-3 console chassis with 12-inch CRT

(18"W X 124"HX 21D).

% Capacitance Keyboard 6 slot motherboard,

and power supply.

% Z-80 based single board computer with 1 serial
rt, 38BIT parallel ports, 3PROM slots, and

System 3030.
% Vector-3 console chassis with 12-inch CRT

18"WX 12/4""H X 21”D), capacitance keyboard,

6-slot 5100 motherboard, and power supply.

9% ZCB Z-80based single board computer with
1serial port, 3 parallel ports, 3 PROM slots,
and 1K E\AM lashwriter || Video board, 64K
dynamic memory board, ﬂoEFy disc controller
board, Winchester disc interface board, Megastor
enclosure with 8-inch Winchester 3-platter
hard disc drive, and

System ‘B’

% 64K Bank Selectable Ram

(56K available to user).

* 3 Serial Ports, 2 Parallel Ports.

% Twin Disc Drives, 630K Capacity.
* Z-80 CPU, with Fast 4MHZ Clock.
* Interrupt Handlingon 1/0Board.

At Almarc Data Systems, when you
buy Vector Graphic Micro-Computers,
you areassured of Almarc’s experience
of over 350 systems installed throughout
the U.K. — plus their back-up of full service
facilities carried out by experienced staff.
staff.

Almarcare Specialists in Vector
Graphic equipment which includes Micro-
Computers for research, laboratory work,

1K RAM. Flashwriter |l. Video board, 64K

dynamic memory board and disc controller.
UALSTOR enclosure with two 8-inch double

densitg disc drives, total disc storage capacity

2.4 mbytes.

* Version 4 extended systems monitor on PROM,

Vector CP/M 2.2, SCOPE. Screen Oriented

Program Editor, full screen dynamic simulating

debugger, ZSM Z-80 assembler, Microsoft.

BASIC-80Release 5

2 Micropolis Mod Il quad density mini-floppy

disc drives (207"W X 7°/iH X 16%"”D)

% Capacity Hard Disc 32 M b(tes

% 2 5% MICROP DISC DRIVES giving 630

Kbytes, Storage Capacity.

* Version 4 extended systems monitor on

PROM, Vector CP/M 2.2, SCOPE. Screen

Oriented Program Editor, full screen-dynamic

simulating debugger, ZSM Z-80 assembler,
Microsoft BASIC-80

Release 5.

3 18Slot Motherboard.

* Vector Mindless Terminal

* Flashwriter || Video Board (24 X 80).

% CP/M2.2 Operating System.

Plus Microsoft Version 5 BASIC SCOPE.
Screen Oriented Program Editor, Full screen
dynamic simulating debugger, ZSM Z-80
Assembler:

word processing, business systems,
schools, colleges, universitiesand
industry. Plus an ever growing list of
compatible software including Pascal,
Fortran, Cobol, APL, Algol, Basic
Compiler and others.

We will be pleased to demonstrate
how Almarc + Vector Graphic Systems
equates to The Complete Partnership in
Micro-Computers.

e Circle No. 151
37



SOFTWARE for TRS-80 and Video Genie

ACULAB FLOPPY TAPE DRIVE and associated software
VIDEO GENIE 16k microcomputer

EPSOM TX-80B with TRS-80 or Video Genie interface

All at sensible prices with very quick delivery

Full information or copy of ‘The Kansas Collection’ of software upon

request ’
BARCLAYCARD
2

Barclaycard and
Trustcard Welcome.

nsas Unit 3, Sutton Springs Wood, Chesterfield, Derbys. 0246 850357

T,
e Circle No. 152

~\

ANUFACTURING

ORDER ENTRY
PAYROLL P‘l’?ggé‘:E

ORDER FRIARGROVE SYSTEMS LTD
PROCESSING CP/M BASED BUSINESS APPLICATIONS
SERVICES

NOMINAL '":gc"("):bfgf
LEDGER
SYSTEM

e
#f you wish 1o buy sty of the above systems, please complete the coupon below and return to: Friargrove Systems Ltd, 496 Great West Road, Hounslow, Middx.

Documentation + Hereif required  System + Here if required
Manufacturing Order Processing £5 D £500 I

I Sales Ledger £5 D £350 D l
Purchase Ledger £5 D £350 D
I Nominal Ledger £5 D £500 D I
Payroll £5 D £500 D
I Incomplete Records £5 D £500 D I
I Mailing £5 O £250 O
Total Total I
I Zero VAT 15% + VAT I
' Grand Total Cheque enclosed Total Total
LT e R & I
I L 1o L L '
N. 8. All Systems Supplied on Single Sector Single Density 8 Floppy Disc PC/11/80
N o o on os e s T o TR SE TS GED SED TED MED GED SED GED SIS SIS GED NS Gun M tEm G s s o

o Circle No. 153
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80 COLUMN HIGH PERFORMANCE

BQ’Q 2 MODEL 800MST  |\PACT PRINTER - suitable for most Micros.

*RS—232, 20mA, |EEE 488 and Centronics 1/0
Bidirectional * 6 print densities 60, 72, 80, 96,

i -

S ASC 11 Standard * Auxilliary User Defined-Ch.
set * Tractor and fast paper feed/graphics

- / ONLY '« 2k guffer * Accepts 8% max. paper pressure

"800 MST £359 + VAT feed and 9%" max. paper tractor feed.
850 MST £399 + VAT Model 850 - utilises Fifo, 125cps.

[ ]
Axiom
e VIDEO
- PRINTER
Composite Video

I/P or separate

JUST LOOK AT THESE STANDARD FEATURES:-

*15 Baud rates to 9,600 * 100 Chrs. per second —

120 or 132 Chr/line * Self test switch * 96 Chrs.

O — the worlds first printer

Eplon MK BO itn disposable print head
* 9x9 dot matrix * Logic Seeking * Bi-directional /
* 96 ASCI! Characters * 64 Graphics and 8

Oki Microline 80

Small; light,
quiet matrix.
printer.

o 40,800r

132 cols.
- 6 or 8 lines per inch.
96 ASC I + 64 graphics character set
with Centronics compatible interface

_ £425 + vaT
RS232 version available.

TS

3

Video or sync. 4
£790 + VAT ¥ International Characters * Centronics |/P with /// %
The EX-850 Video Printer sets new stan- optional AS232 and IEEE 488 * Four print g
dards for flexibility in low cost printing. densities 40, 80, 66 or 132 columns * Multiple ~

By using a unique video controller, the

type founts * Self Test * Self Diagnostics
*Buzzer for end of paper and bell code error

EX-850 dispenses with the need for any
‘interfacing between the user’s CRT dis-
play /fterminal and printer.

Mauro

MP-250
GRAPHIC
PLOTTER

£499 + VAT

FREE WITH EVERY
PRINTER ORDER

AZEMCO 2T3
DRIVING COMPUTER
worth £89 inc.

Offer available whilst stocks last

Ideal for educational, hobby and ind-
ustrial use. Plots on standard paper
sheet size up to T1” x 17”. Plotting
speed 2.5 per sec. Optional |/P RS232
Direct Apple or TRS80 interface.

LOW COST BUSINESS/PROFESSIONAL USE
— HEAVY DUTY

Anacom 150

150 CPS, 15" carriage, dot
matrix printer

- an unbelievable
£799 +VAT

The ANACOM 150 is a highly
dependable receive only printing
terminal.

It combines the size and
robustness of Qume/NEC with

The features include: ; 4 gt
price of matrix printers

* 150 characters per second

* 9 x 9 dot matrix

* 10 characters per inch horizontal
*6 or 8 lines per inch vertical.

* 136 columns, 13.6” line length

* 94 ASCI!I Characters

* Upper and lower case with decs.

* Logic Seeking

* Double width chrs. programmable
* 1.5 to 15 wide paper
* Programmable top of form feed
* Original + 4 copies
* Centronics and/or RS232
Interface 110-9600 baud
256 character buffer

Introductory price:- ONLY £399 + VAT \\

wew ANQAEN orosoo

A professional
printer

£895 + VAT

* Bidirectional prin iing * up to 220 chs/
line with 4 print densities * 500chr buffer
* RS232C & Centronics Parallel interface
built in * Full software control of matrix
needles allowing graphics capability * 200
chs/sec * Adjustable width tractor feed

professional
. word processing
system

) £1495+ VAT
Model 5510 - RS232, Model Centronics
8bit par NEC’s highquality printer uses a print
“thimble’’ that haslessdiam .and inertiathana
daisy wheel Givingaquieter faster morereliable
printer that can cope with plottingand printing
{128ASC ltchs.)withuptob copies, friction or
tractor fed.55Chrs/sec.

Qume, Sprint3

L R

- Daisywheel

quality
printer,

50 different type

styles including APL, Scientific symbols

and International character sets.

43 Qume defined commands for oper-

ating control. Built in diagnostics.

Serial or parallel. £1595 + VAT

FULL SERVICE BACKUP - FULL DETAILS ON REQUEST INCLUDING PRINTOUT
Please add V.A.T.at 15%. Carriage extra, will advise at time of order, Official orders welcome

61 NEW MARKET SQUARE, BASINGSTOKE, HAMPSHIRE. RG21 THWG
Telephone: Basingstoke {0256) 56468 and 56417 Telex: 858715
also in association with 0.S.1. COMPUTERS, ESHER, SURREY.
Telephone: 01-786 2071 and 0372 62072

Buy in confidence. If on receipt of your order the goods do not meet with your
satisfaction, return within 7 days for full refund. Credit facilities arranged
'DISCOUNTS: Attractive discounts for OEM, Educational & Dealers for quantity

Mighty
Micro

e Circle No. 154
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If only buying
a microcomputer
was as simple
as using one

With so many micros to choose from, how do
you select the best to meet your needs?

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

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

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

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

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

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

o A

L EY
ALPHAMICRO

L
i

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

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

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

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

Call foran appointment with one of our
consultants.

Digitus

Alan C. Wood Digitus Limited 9 Macklin Street Covent Garden London WC2 Tel: 01-405 6761

o Circle No. 155
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A lurch in the right dlrectlonl

THE LONG struggle to make the world with problems on its
mind take micros seriously took another lurch forward
recently with the publication by the British Medical
Association of its report, Computing in General Practice.
This substantial tome was prepared by Scicon with the
guidance of a joint BMA-Scicon steering committee.

It seems to us that this report is newsworthy and commendable
for one simple reason: it is the first time that any
Establishment body has accepted that microcomputers — as
distinct from microprocessors in industrial-control
applications — are now a serious tool for professional people.
One must add that the report does not go overboard. It is
sensible and conservative — indeed, in our opinion rather too
conservative at one point — and plots an achievable program
to apply micros in the doctor’s surgery.

The GP’s surgery is in many ways an admirable exemplar of
the amorphous small-business application. The doctor has a
good deal of data to record; a practice with 15,000 patients
would need about 2.5MB. He has to record the salient facts
about his patients, their medical problems and to keep track
of visits.

He also needs to monitor patients for recall with problems
which need regular treatment. He needs to control the issue of
repeat prescriptions. He is paid in rather odd ways by the
NHS — a visit by a lady over 65 with a wooden leg earns him a
set figure. Many GPs do not claim all the income to which
they are entitled because of the difficulty of going back
through the patient notes. He has staff to pay and books to
keep, just like any other small business. He has to arrange
appointments and record the results of consultations with
patients.

That data could lead to useful statistical surveys of clinical
problems in the practice. He needs timely data from outside
the practice; information on new drugs and, in particular,
notice of undesirable side-effects, particularly if prescribed
with certain other drugs. He needs to know about vaccination
regulatipns which can change suddenly.

If he supplies medicines to his patients, he needs to know his
drug stock levels. He could usefully have a computer
interview patients so that when they arrive in his surgery, he
has at least the main facts of their problems with perhaps a
tentative diagnosis. He probably could use word processing
for reports, form letters and the like.

There is hardly a feature of any small business or professional
system which one will not find needed in the GP’s surgery.
Here, there is need for the storage and quick manipulation of a
large database. Security is important. There are routine
calculations to do, and free-ranging ones. External databases
need to be accessed through Prestel or by Post Office line to
specialist mainframes. There ought to be standard protocols
for intercommunication with other computers so that GPs
can deliver and obtain information electronically.

The BMA is proposing a £1 million trial of microcomputers
in 100 practices. The trial will not only be important to the
medical profession, it will also allow, for the first time, a well-
organised study of the impact of microcomputing in a
standard type of business. 1t is in the national interest that
everything which can be done to improve GP service is done,
so that it is not a question of giving the doctors toys.

The target population is important too. The GP is, one may
presume, a reasonably well-educated person. He or she is not
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necessarily a technical genius, not necessarily or even likely to
be interested in machinery for its own sake. GPs are also
probably not very interested in the managerial problems of
running a practice. What they are interested in is looking after
their patients and anything which helps them to do that better
is good. So the trial will not just be about the hardware and
whether it can store the bytes and retrieve them fast enough.
It is also about the software designer’s art: making the
machines work in a sufficiently amiable way so that they do
not frighten and confuse the ordinary people who will have to
work with them.

Odd though it may seem to most programmers, real people in
the real world do not like peering at VDUSs, they hate having
to type things like /46*aQj when they do not know why, they
do not want to have to wonder why the printer is being sent an
extra form-feed. In fact, they do not really want to have
anything to do with a microcomputer at all, if they can help it.

So, if the trial can be made to work, if it shows an acceptance of
the new technology by doctors and their staffs, if it promises a
real national benefit in terms of patient-care per pound spent,
it will be of importance to far more than just the medical
profession. It will be a solid vindication of the whole micro-
computing business which is, at the moment, staggering along
by fits and starts, driven by the enthusiasms of pioneers and
by snagging on the resistance of unconverted lay bystanders.

How will the trial work? Happily, it is too soon to say yet, and
that means there is a chance it may be structured in a way
which might produce some useful results.

There are, of course, two separate elements — hardware and
software. The BMA report identifies four possible options
rising from a simple financial housekeeping system and an
age/sex register of patients up to a full-blown system with
several terminals interacting with external computers and
storing plenty of information on hard discs. Since by the time
the study gets under way, there will be several microcomputer
systems offering 20MB on hard disc with, say, four
distributed-processing workstations for about £11,000, the
Scicon upper estimate of some £200,000 seems a little
extravagant.

Yet, we think the problem is much more in the software. If the
competition is limited in hardware to a few machines — and
there is not really a vast amount of choice — it should be open
to all the talents in software. It would be sensible for a list of
machines, protocols and targets to be published as soon and
in as general a form as possible so that the maximum of
software suppliers can submit proposals. Obviously, systems
which do not show some chance of doing a reasonable job will
not be wished on the 100 guinea-pig practices so some vetting
i necessary.

On the other hand, to restrict software entrants simply to those
companies which are invited would exclude a great pool of
talent and ingenuity. As the U.S. shows so well, there is
nothing like a free market to stimulate performance, and
while hardware provision for so large a potential market
needs substantial resources, the best software can be from
any head or pair of heads.

The BMA report is to be welcomed as a sensible appraisal of the
new technology and a workable way of testing it. It is

important not only to general practice but perhaps more so
for what it implies for the whole microcomputing industry.[]]
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Our Feedback columns offer readers the opportunity of bringing their computing
experience and problems to the attention of others, as well as to seek our advice or
to make suggestions, which we are always happy to receive. Make sure you use
Feedback—it is your chance to keep in touch.

Z2-80 page appeal

1 REALLY have no gripes with your August
1980 issue at all — although perhaps the
Adventure program was not quite as well
explained as it could have been.
Nonetheless, a very useful program —
although, 1 for one would like to have
seen a complete small database.

The articles on machine code,
contrasting 6502 and Z-80 code must also
be useful to beginners — an excellent idea,
especially since those two CPUs are used
in all the most popular machines — who
remembers the 6800 and 8080 these days?

However, what the beginner finds when
he consults your various pages for specific
machines/CPUs is that the only
Z-80-orientated page is the Tandy one.
There is a very marked 6502 bias — 6502
Special, Apple. Pie, Pet Corner, etc.

What about a Z-80 Special, and,
considering the 15,000 plus kits sold in
this country, a Nascom1/Nascom II page.
Is this too much to ask? I think not.

Just so that you have no excuse here is a
very short Z-80 routine to run on a
Nascom 1 or 2 to clear memory using a
rather novel method.

0C80 ES PUSH HL

0OCsl C3 80 OC JP OC80H
0C84 31 80 OC LD SP, OC80H
0C87 21 00 00 LD HL, O
OC8A C3 80 OC JP OC80H

Execute @ C84. Using the entire
memory as a stack, HL is pushed
repeatedly also note automatic re-set.

J Sifton,
Bridgewater,
Somerset.

Naspen editing
MAY [ POINT to an inaccuracy in the
September issue of Practical Computing,
in the Naspen review. Naspen was written
by a friend of mine, and I wrote the
documentation. We are both heartened to
see such a fair and objective review. One
always has doubts about the bias of
reviewers; and this hads restored my faith
in reviewers in general.

However, to be specific, Nick Laurie
mentions that insertion of a block text can

take place only at the end of the existing.

text, and then the block has to be moved
using the M command to the place where
the insertion is required.

That is most inconvenient and slow,
and in any case, not so. The L command
allows insertion of text directly to the
position of the cursor.

To use it, simply move the cursor to the
place where an insert is required, and type
L. Text may then be inserted until such
time as an ESC is typed. Laurie mentions
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the use of the X command to aid the re-
formatting of text. It is simpler to edit out
any hyphens which may have been
included, then use the S command to re-
format. That calls the X command
automatically and then calls the ‘s’
command. It is implied that blocks of text
can only be deleted if they are to the right
of the cursor by using the K command.
True, but the D command will remove a
block to the left of the cursor, a line at a
time.
D R Hunt,
North Harrow,
Middlesex.

Exorset opinions

WE READ with interest your review of the
Exorset 30 in the September issue, and
agree with most of its conclusions. We
bought an Exorset early this year and
delivered it to a customer who wanted a
one-off industrial-control system; we
found its hardware an excellent vehicle for
our software.

The quality control on our first
machine. The clearly-visible offending
PROM, not properly inserted in its
socket, caused the XDOS system disc to
be destroyed on first powering-up the
machine. The clearly -visible offending
pin was less than 2in. from a sticker
saying: “‘final inspection OK"’. Four days
later, the very impressive-looking PSU
destroyed itself.

The machine was very promptly
replaced and produced no more trouble.
A design problem was that powering-up
the machine with discs inserted sometimes
loaded the heads, destroying disc format.

We found, like your reviewer, that the
software was not up to standard. The
assembler, editor and Basicm cannot

- handle disc-to-disc operations, and our

programs had to be arbitrarily and
clumsily subdivided to make them fit.
That was a real problem.

Similarly limiting was the fact that
assembler listings could not be directed to
the RS232 port, but only to a Centronics
parallel interface. Among several bugs we
discovered was the rather fundamental
one of Basicm sometimes making
mistakes with the unary-minus operator.

We did, however, eventually deliver a
system which used compiled Basic, 4K of
assembler, XDOS disc 1/0 and high-
resolution graphics simultaneously.

It seems that the software has been put
together piecemeal from extant modules,
producing unnecessary limitations. It is
definitely not up to the quality of the
system hardware design. However, having

learned to pick our way round its

problems, we found the machine highly
versatile and usable.

We look forward to similarly accurate

reviews from your magazine in the future.

E J Williams,

D A Fielder,

Milton Keynes,

Buckinghamshire.

Acorn Atom group
1 AM writing to announce the existence of
the Acorn Atom user group. It is intended
to give Atom users a forum in which to air
their views, and to provide an opportunity
to exchange software and hardware tips
and programs. '
Membership is open to all, private,
educational and commercial users.
Membership costs £4 p.a., and includes
access to the library and free newsletter.
R G Meredith,
Newton Ferrers,
Devon.

Two-speed enquiry

1 AM enquiring about the two-speed
modification you published for the
TRS-80, Model 1, Level Il in the
September issue. Do you know if it is
possible to install something similar, but
allowing the speed to be changed with a
program in memory?

I would like to be able to Cload
programs at the old speed, and then
switch to the faster speed before RUNing
or re-saving the program. 1 have a
reasonably large number of programs,
both in Basic and System format and
would like to be able to run them at the
faster speed without having to re-type
them and Csave them again.

R Huntley,
Gosport,
Hampshire.

Upgrading Pet

HAVING been a reader of your excellent.
magazine since the first edition, I would
like to say that I think it goes from
strength to strength, and is now much

-improved.

I have, however, a problem which
someone might be able to solve. I have a
16K Pet, with discs and printer which I
want to upgrade to 32K. However, I
cannot discover what changes are needed
in the address decoding to enable me to
unplug the 4108 RAM chips, and replace
them with 4116 chips.

I understand that all that is required is
to change the links on the link chip to the
back on the right, but I cannot work out

(continued on page 44)
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“IT 1S I1MPOSSIBLE TO
TRANSMIT THE YOICE
OVER WIRES AND WOULY B
OF NO PRACTICAL VALUE."”

-NEWSPAPER EDITOR ON TELEPHONES, 1865.

7 WISH NO-ONE TOKNON THAT
1AM USING THIS STRANGE OEVICE.”

~MARK TWAIN ON HIS FIRST TYPEWRITER.

Now what was that
You were saying
about getting
a small computer?

Without any doubt, the computer will In the meantime, to help make your
soon be as indispensable as all the other decision easier, try getting by without the
office equipment you now take for granted. typewriter or the telephone.

And to this end, IBM have developed

arange of small computers to help A small computer
release the staff of smaller businesses can make a big diﬁerence.

for the more creative tasks for which ™= "77=77" = T W wT AT

they were employed in the first place. | 1would like more information about your small computea

They start at around £8,500- NAME |
excluding VAT, and you’ll be pleased | company B
tolearn that you won't need to employ | B

specialist staff to benefit from them.

| ;’OSITION

We’re able to supply just as | AN _m. o |
much computer as a small business |~ L 1
might need, starting with the IBM 5120.| . T— S Aot |

Rather than dismiss these e —- — |
computers as ‘new fangled or | T Coneraeysems selos nfomatin,  ___ |
pnnecessary, may we SuggeSt you fill PO.Box 32, Alencon Link, E -=: _=_—T.
in the coupon and send it off to us. | Basingstoke, Hampshire RG21 IE]. e |

El: Basingstoke (0256) 56144. - S __I
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{continued from page 42)

what the changes should be. If anyone can
help, 1 am sure there are other readers
who would be interested to know about it.
1 admit I was wrong when I bought the
Pet. I thought that when I exchanged my
8K for 16K plenty of space would be
available for anything I would write; that
is not so. Let me advise anyone who is
contemplating a 16K to buy a 32K — you
never know what you may need in the

future. '
Peter Dolphin,
Petersfield,
Hampshire,

® According to Nick Hampshire, you
need to set the links thus: ‘‘C’’ for closed,
0" for open:

H Closed A Open
I Closed B Open
J Closed C Closed
K Closed D Closed
L Open E Open
M Open F Closed
N Open
P Closed
R Open
S Closed

Basic support

IT WAS with pleasure that I read your edit-
orial in the June issue. Over the past year
there appears to have been a growing
attack on Basic.

Micros are for the small user — the less
technical — and, as you state, most pro-
grams written for micros are far shorter
than the number of lines limit imposed by
the computer. Even a 2,000-line program
is a long one and are nearly always written
by one person.

We should divorce our thinking away
from mainframe and remember that the
reasons microcomputers caught on were
that they were available comparatively
cheaply and, more important, that the
computing language Basic was under-
stood easily and usable even by the inex-
perienced.

In short, Basic and its improvements
suit the majority, who are happy with it
and find that it does all that they want it
to do; it is the majority who have made
microcomputing take off. All strength to
your support for Basic.

R F Cox.
Leicester.

Software availability
YOUR VERY readable editorial in the
September edition draws attention to the
disappointing state of software avail-
ability for micros so far. I agree but am
not sure that it is as surprising as you
infer. I belive the missing link may be the
production of general-purpose software
modules, which would give us, in effect, a
higher-level language.

It is'hard for the novice to see what they
might consist of, but it does seem to me

44

that one reason why software is not
forthcoming for a wider range of applica-
tions is simply because the people who
have the know-how on the application
side find, when they try their hand at
producing programs, that they spend a
good deal of time re-inventing the wheel
— and probably producing square ones at
that.

Although programming is basically
easy, my limited experience has been that
one spends a good deal of time learning
tricks of the trade which could, in fact, be
incorporated into more sophisticated
software.

I suppose the fact is that the hardware is
still not quite cheap enough to provide the
programming tools I am envisaging which
would, if truly versatile, necessarily be
inefficient. Until that state is reached, 1
would suggest that we probably will not
find much good-quality software covering
a broad spectrum of activities.

Meanwhile, perhaps the mainframe:
experts should direct some energy towards
the production of some singing and
dancing multi-purpose modules for when
the 32K ROM costs only a pound or two
— including programmers’ royalties, of
course.

M H Hudson,
Goudhurst,
Kent.

Apple user’s advice

1 HOPE you will forgive the presumption of
an Apple user writing about a Pet column,
Pet Corner, September, but I feel that the
letter from Robert Acraman may give
people problems because | suspect that the
addresses at the start of lines in Pet Basic
would be used when a Goto or Gosub is
encountered. If that is the case, pointing a
line at itself will give a Hang at the first
Goto.

Why are people so psychotic about
having their programs listed? What if
Goya, Cezanne and Picasso had felt the
same and made their works unviewable?
Perhaps it is only the less competent
programmer who wants to hide his dim
light under a bushel.

Thanks, anyway, for an interesting
column, although you must find it very
difficult to find anything interesting to say
about the Pet.

A quick tip to finish off which should
work for the Pet. Less organised
programmers than you or | possibly find
themselves knee-deep in Gosubs when the
user presses the key which indicates that
he wants to go back to the main
screen/menu. Working out how many
POPs to do or putting in code at each
return point can be time-consuming. An
alternative is to handle it with ONERR
such:

10 ONERR GOTO 1000: REM LINE
NUMBER OF MAIN SCREEN

20 GOTO 1000: JUMP AROUND
SUBROUTINES

100 POP: GOTO 100
Any time you want to return to the

menu, GOTO 100 will put you in a loop

which will clear the GOSUB stack and end

with an error which will send you off to

line 100. That should work in most Basics
with POP and ONERR.

Bill Skipton,

Tamworth,

Staffordshire.

Cassette levy protest

1 HAVE read in the National Press,
Guardian, August 21, that a £1 levy is to
.be imposed, by the Government, on blank
cassette tapes for the benefit of the British
Phonographic Industry to offset the costs
of record piracy.

Perhaps those who agree with me that
this more than constitutes an intolerable
imposition on users such as computer
hobbyists will write to their MPs to that
effect.

J R Handford,
Gosport,
Hampshire.

ZX-80 heatsink

1 was most interested in the Heated
Discussion in your August ZX-80 page.
My son and I had a very similar discussion
with our ZX-80. We built our ZX-80 from
a Sinclair kit and from switch-on, it
operated perfectly.

After three days of intensive use, it
began, however, to switch off for no
apparent reason. At first, we decided a
possible reason was overheating and so we
checked that the operating load current
was within specification and steady as a
rock regardless of operating mode. We
found that two small pieces of Meccano
enabled the effective CSM of heatsink to
be increased within the confines of the
cover. The fault persisted.

A systematic examination of all
soldered joints was made to check
the supply voltage from the power unit.
That voltage on load was out of specifica-
tion, hence, we now assumed that the
regulator was being asked to control
excessive power and the heatsink was
being overworked.

We did not have a suitable supply
dropper to hand, so the examination of
the soldered joints continued. Two or
three joints were re-soldered. Since the
supply dropper was wired in live, the
ZX-80 has given no trouble in any mode.

Our fault may have been a soldered
joint or overheating or both. The
dropper was housed in a tobacco tin, and
it is a comfort to feel a relatively cool
ZX-80 and a hot tobacco tin.

The only reason | bought a ready-made
power supply was to have at least one set-
up without a tobacco tin being involved at
any stage.

My only disappointment is the lack of
capability in the mathematics function,
otherwise I think the ZX-80 is a very good
buy.

G Winterburn,
Lytham,
Lancashire. [
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L
Smart Micro based

Visual Display
= Terminals

character set. Dual interface -
CCITT V24and 20/60 mA

currentloop. Selectable half or full
duplex. Green phosphor non glare display.

7000

Hard copy print out
Numeric pad
Video output for external monitors

7002

70079

Full key-
board edit-
ing features. Addit-
tional 6 pages of memory
(7009). Block transmission by

line or page.
[ Matrix \ = ,
pl‘inter ; -. N\ | Pricesfrom

£495

®
Emulations:
APL, DEC VT52,ICL 7181 Honeywell
125 cps VIP 7006 & 7250
printing speed.
CCITT V24 (RS232)
interface

*Prices inclusive of delivery in UK and cables
£ 46‘ ’ ready to plug in.
.

NEWBURY Sales and Service:
LABORATORIESLTD o705 cocnener 491 orae
Head Office & Sales: Midlands Tel: Birmingham 021-707 7170

King Street, Odiham, Hampshire RG25 1NN East Anglia Tel: 0223 64862
Tel: 025-671 2910 Telex; 858815 Scotland Tel: Edinburgh 031-554 005!

L80-1 32 characters per line -
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Sinclair reveals plans
for ZX-80 expansion

CLIVE SINCLAIR, designer and
entrepreneur behind the
popular ZX-80 micro-
computer, has released details
of some of his future plans for
the ZX-80. Last month, Print-
out reported that he had
announced a new 8K ROM
Basic and a new 16K memory
expansion for the ZX-80.

The latest plans include an
RS232 port with a translation
ROM which is already in an
advanced stage of design. It
will be released to the market
as soon as possible and will
enable users to attach printers
to their ZX-80s.

Other plans include a teletext
adaptor which could be
announced towards the middle
of next year. It is understood
that an independent television
company, in the U.K., is

Home study of
Z-8000

SEMICONDUCTOR company and
manufacturer of the Z-8000

16-bit microprocessor, Zilog,

has introduced a five-lesson,
home-study course on Z-8000
architecture for systems
engineers.

The course teaches the
details of the Z-8000s 16-bit
architecture, techniques of
memory management, methods
of interfacing memory and
peripherals, proper handling of
interrupts and traps and use of
the Z-8000s instruction set.

Each. lesson includes a test
consisting of 10 questions
which is individually graded by
Zilog prior to the next lesson.
The first lesson introduces the
Z-8000 architecture, starting
with a description of the
function of each signal pin on
the Z-80001 and Z-80002
processors. The second lesson
concentrates on memory and
peripheral interfacing; lesson
three discusses interrupts and
traps. The final two lessons
study memory and peripheral
management and an overview
of the instruction set. The
course costs £19.50 and details
are available from Zilog on
Maidenhead (0628) 36131. [
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interested in broadcasting
software for the ZX-80 on
standard teletext channels and

Clive Sinclair.

v

intends to make money by
selling advertising space on the
same pages.

The adaptor will also be
compatible with Prestel,
allowing users to write

information automatically
from the Prestel computer.

Sinclair has also been talking
about his plans for the U.S.
market in which he hopes the
ZX-80 will become the top-
selling microcomputer by the
beginning of 1981. The U.S.
software house, Image Pro-
ducts, has already been
appointed as the main world-
wide agent for ZX-80 software
and the first manual of ZX-80
software will be published
shortly.

It will include details of
programming standards should
any users like to submit their
own work. A copy of the
specifications should be
available from Science of
Cambridge, 6 Kings Parade,
Cambridge (0223) 311488/

programs which could selecti! 312919.

Hard-disc controller eases
back-up and maintenance

THE BEST ideas are always
blindingly obvious — when

they have been pointed out. |

We have been growing very
excited about Winchester discs,
wishing they would arrive,
wishing they would cost less,
trying not to think about the
problem of back-up — without

" ever asking ourselves what the

mainframe world has been

doing about backing storage.
The simple answer is that
they use an absolutely standard
hard-disc system which has
been available for years, is easy
to repair, has five or 10MB on-
line and five or 1I0MB in a
removable pack for back-up.
Only now has someone had the
wit to adapt it for micros.
Various versions of discs to

The hard-disc controller for the S-100 bus.

Music with
TRS-80

ALL THE interesting add-ons
for the Tandy still seem to be
from the U.S. — the latest is
Orchestra-80, a TRS-80 music
synthesis system. It requires a
16K Level II TRS-80, some
software and a PC board
which plugs into the expansion
connector of the TRS-80
keyboard.

The software is a five-part
machine language program; a
digital synthesiser which
produces four simultaneous
voices in a six-octave range; a
music language compiler,
which allows users to enter
their favourite music in any
key or time signature; a full-
function text editor with
blinking cursor; and a file
manager, which stores and
retrieves named program files
on tape or disc. Details from
Software Affair Ltd, 473
Sapena Court, Santa Clara,
California. A demonstration
of the music is available on
0101-408 727 8194. m

the IBM-5540 standard are
made by Ampex, CDC, IBM,
Western Dynex. There are
nearly 250,000 in service and
they do not need air-condition-
ing. Access time averages 35
milliseconds — about six times
faster than 8in. floppies — and
data leaves the disc at 2.5MB a
second.

Newtons Laboratories of
Wandsworth has produced a
hard-disc controller for the
S-100 bus.

Its controller board makes
the hard disc run CP/M 2.2 so
you can add them to your
existing floppies. Up to four
hard discs can be daisy-chained
together, and Newtons
promises a 20MB version in a
few months.

The advantages over the
Winchester system are back-up
with the removable pack —
most important — and easier
maintenance.

The disadvantage is of
considerably larger size —
about six cubic ft. as against
the legendary shoebox; but for
the same price £3,500. Tele-
phone 01-874 6511. 1]
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Director chosen for State scheme
to develop schools computing

THE director of the £9 million
Government-funded national
development programme in
microelectronics in schools and
colleges has finally been
announced as Richard Fother-
gill, currently head of Petras at
Newcastle Polytechnic.
Fothergill established
Petras, the educational
development unit at Newcastle
Polytechnic, which has become
a centre of advice about
educational technology in the
north of England. In the past
two years, he has prepared a
number of learning materials

Anadex solves
printer error

ANADEX has announced that
some earlier models of their
DP-9500 and DP-9501 printers
may exhibit an operating error
when used in a serial mode at
high baud rates, resulting in
loss of characters or incorrect
horizontal tabulations.

A change in the printer
software to eliminate the error
has now been incorporated and
is effective from serial number
D006670 for the DP-9500 and
serial number D00311 for the
DP-9501.

Industrial measurements from I/O subsystem

on microelectronic subjects.

The small staff of the
Directorate will, under the
arrangements with the
Department of Education and
Science for the administration
of the program, formally be
employees of the Council for
Educational Technology.
Although the Director will be
based in Newcastle, his office
will have a direct tele-
communications link with

First wave

IN THE four months since the
formal U.K. launch of the new
Pet 8000 series, Commodore
has been busy trying to

the Council for Educational
Technology offices in London.

In October Printout, we
reported the names of the
Government-appointed
Advisory Committee — the
scheme which has already been
criticised by the National
Union of Teachers for
including no teachers from the
State sector on either the main
committee or the group of

external advisors.

Printout =————

Delay for Pet
disc drive

IN THE September issue we
carried a story about the new
ACT 2MB Computhink disc
drive for the Pet. The
equipment is immediately
available for the 32K Pet, but
there is some difficulty about
adapting it for the new
80-column Pet. ACT estimates
delivery at six to eight weeks.
The problem seems to be
that in the big-screen Pet, the
ROM area where the disc
controller used to sit is used for
another purpose. m

of business programs

encourage its approved dealers
to produce some serious and
suitable business software.

To 'win the mark of

The Wordcraft package on the Pet 8000.

which works with all types of micro

A MICROPROCESSOR-controlled
input/output subsystem for
use with all types of micro-
computers has been introduced
by M C Computers Ltd, of
Newbury. Essentially a simple
connection interface, provid-
ing either local or remote
operation, PIP — Plant Inter-
face Peripheral — will make a
variety of industrial measure-
ments and transmit them on a
standard communications link.

Designed around a conven-
tional 19 in. Industrial Euro-
rack, PIP uses front-loading,
plug-in circuit cards. A number
of plug-in options such as
analogue output, digital input/
output, dual counter card and
battery back-up and memory
cards are available.

PIP will accept up to 128

single-ended or 64 differential
multi-plexed inputs and can
both analogue and digital out-
puts.

A built-in, high-speed

analogue-to-digital converter
gives 12-bit resolutions and 11
binary ranges. M C Computers
can be found on Newbury
(0635) 44967.

e

launched for Pet 8000 series

approval, dealers have had to
follow the specifications and
standards laid down by
Commodore. The first series of
business programs has now
been launched through the
Commodore-approved product
dealers’ network including
packages such as payroll, sales,
purchase and nominal ledgers,
word-processing and com-
municators.

The Essex-based Com-
modore dealer, Dataview, has
been one of the first to unveil
the latest version of Word-
craft, Wordcraft 80, for the
8000 series. It is a development
of the established Wordcraft
program adapted for use on
the 8000 series and making full
use of the improved screen
facilties.

It will be sold for £375. A
typical complete system, with
an 80-column screen Pet, twin
floppy disc drives and a good
quality daisywheel printer will
cost about £4,200. m

T MC Computees L impeq
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BUTEL-ATHENA

The Ideal Small Business System

The ATHENA is just what your growing business needs. The high
performance ATHENA can deal with all your accounting, stock
control, word processing and other requirements. It is simple to use,

has only a single power lead and can be expanded with multiple.
terminals and more storage.

Prices start at £5694. Write or call for details.
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Butel-Comco Limited

ATHENA Dealerships Available. 50 Oxford Street,

Southampton,
B I E I_ England SO1 1DL
Telephone 0703 39890

Technology for business Telex 47523



THE sTOoCcK Exchange looks set
to create an entirely new
market in shares — an Unlisted
Securities’ Market (USM) —
specifically for young high
technology companies unable
or unwilling to meet the Stock
Exchange stringent member-
ship requirements. The USM
could provide an easy way for
many of the emerging U.K.
microcomputer companies to
finance their rapid growth
without selling all of their
shares.

Companies which enter the
new market will have to offer
only 10 percent of their equity
to the public as opposed to 25
percent on the main market.

Companies applying for the
market will only have to
provide three-year records of
their trading although even
these requirements will be
lifted if a company wants to
turn to the market to finance
the production of new
products. The market has been
approved and should start
work by the end of the month.

The concept of limited

U.K. machines
for Compec

two NEw U.K.-designed and
built microcomputers are
about to be introduced by
Haywood Electronics Asso-
ciates, of Northwood Middle-
sex, just in time to be shown at
the Practical Computing-
sponsored Compec Exhibition
in Olympia.

The smaller of the two is the
3000, a single-board micro-
computer with many of
the features now almost
standard requirements. Based
on the Z-80A running at
4MHz, RAM is expandable
from 32K to 64K.

The Haywood 7000 is
another ‘standard’ micro-
computer with 8in. discs
drives to provide more than
2.5Mbytes of storage on two
floppy discs. The 7000 is a
complete system with a VDU,
keyboard and printers matched
together with software and an
integrated business systems.
Details are available from
Haywood Electronics Asso-
ciates Ltd, Northwood 28301.[]]

liability companies was in-
vented in the U.K. at the start
of the industrial revolution as a
way of allowing people to
invest in new ventures, such as
canals and railways, without
risking their entire fortunes
should the venture collapse.

Over the years, the idea has
become increasingly embroiled
in new regulations to try and
safeguard even the limited
investment of the investor so
that now only well-established
and safe companies are
willing to comply with the
strict rules and conditions
about trading and reporting
practices which enables them
to join the select club the Stock
Exchange now represents.

As a medium for raising
capital for new, risky but
potentially money-spinning

New share market may help
micro firms raise capital

and job-creating ventures, the
Stock Exchange has been in
decline for many years.

One way in which it has been
possible to break into the
Stock Exchange without
meeting the traditional
requirements has been through
the Market Rule 163(2),
designed originally for special
categories but which has been
used increasingly as a back-
door for young high-risk
companies.

The Stock Exchange has
been worried about the
number of companies entering
the market through this rule,
that they could not be
regulated effectively and that
scandals or collapses in the
sector could damage the
reputation of the rest of the
market. ]
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Software at
W H Smith

W H SMITH, the large newspaper
and magazine distribution

“chain, is toying with the idea of

selling software games on
cassette through its high street
branches. An experimental
display, entitled ‘“The Com-
puter Know-how” has been
built in the Brent Cross branch
in north London where “‘there
is a young customer profile”’
according to John Rowland,
the W H Smith marketing
development manager.

‘“We do not think there are
enough personal computers in
the market to justify selling
software through all our stores
but in the longer term this is
obviously a market we shall be
in’’, says John Rowland.

The programs on sale have
been supplied by ACT and the
new software company
Microtrend. ]

Increased computer thefts lead to
more security devices

REPORTS of computers being
stolen are becoming increas-
ingly frequent. We have heard
stories of microcomputers

' being stolen from exhibitions,

from shop displays and from
people’s homes. The latest
incident occurred when Jill
Hebditch, a director of the
software company Microtrend,
parked her car on the rear
access road of the Cunard
International Hotel in west

London on September 3.

She returned to find that a
Commodore disc drive and a
Hazeltine VDU had been
stolen.

The Commodore 3040 Dual
The NASA anti-theft device.

Diskette Drive has a serial
number 608041; the Hazeltine
1520 VDU a serial number
300596-022. If you encounter
either of the items, telephone
Detective Sergeant Ball of
Hammersmith CID on 01-741
6071.

A product which would help
prevent the theft of such easily
transportable items as micro-
computers and their peri-
pherals has been introduced by
NASA — Noise and Security
Appliances. The company is
starting to market an anti-
snatch alarm which can be
fitted out of general view inside
the back of a machine.
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The basic model is wired into
the mains with the power
supply for the system. While
still plugged-in, the anti-snatch
will not operate but once the
connection is broken and the
machine moved even the
slightest amount, a trembler
switch triggers an alarm.

The alarm has a starting
price of £40. Details from
NASA on Uxbridge 59575 [J

New ROM
for Level II

TANDY HAS started to introduce
a TRS-80 Level II micro-
computer with a new ROM,
possibly creating for Tandy
owners some of the problems
which Pet owners already face
with the confusion between the
new-and old-ROM Pets.

The majority of Tandy
programs should run normally
although it seems somewhat
unfortunate that the very few
which do not are some of
Tandy’s own games. Other
features of the new ROM are
the CLOAD and CLOAD? can
only be performed through the
number-one tape drive and
DOS users can now specify a
file name.
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THE long-awaited Micromouse
contest, part of the Euromicro
*80 conference held at Imperial
College, has produced a
worthy champion. The winner
of the first and most important
of the three contests — fastest
time through the maze — was
Sterling Mouse, built by Nick
Smith and P T Crow from
Ruislip, Middlesex, one a
systems analyst with British
Gas and the other a sparks.

They both claim to have
started knowing nothing about
the mechanics of mouse-
building — Smith had to teach
himself how a transistor
worked to build the motor
control circuits.

Of the eight competitors,
Sterling Mouse was the only
one to find the centre. Smith
and Crow collected the $1,000
first prize from Euromicro.

Curiously, it turned out that
the real difficulty in maze
running is not the writing of a

The champion in action.

computer program to explore
the maze. Sterling did that in
just 29 machine-code instruc-
tions; Brainy Bricks, the mouse

Micromouse

————

Sterling Mouse, the fastest mouse through the maze.

made of Leggo, held its whole
program in 200 bytes.

Almost all the competitors
agreed that what at first
seemed the major obstacle
posed no real problems. The
difficulty was navigation in the
maze. In planning, it was too
easy to assume that the mouse
moved from the centre of one
maze cell to the next. In
practice, it was far less simple.

Mice often became jammed
and disorientated in the
opening between one cell and
the other, or wedged in a
corner, making ineffective
rightangle turns to left and
right.

Navigation systems based on

summing left and right wheel
rotations tended to fail because
of wheel slip on the taped-over
joints in the baseboard. The
simple matter of turning left or
right into a new maze corridor
involved detecting the opening,
stopping the motors, allowing
for forward motion between
issuing the stop command, the
mouse stopping, measuring the
mouse’s position in relation to
the opening and adjusting any
error. It turned out to be a far
from trivial task.
Technically, the most
interesting machine was the
Swiss Lami. This device was
square in plan, with a large
wheel in the middle of each

Brainy Bricks, the mouse made of Leggo, negotiates a difficult corner of the maze.
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side. To allow it to move at all,
each wheel had 24 tiny wheels
mounted round its rim with
their axes tangential to it. A big
wheel driving used the small
wheels like coarse tread tires; a
large wheel idling ran- forward
on the small wheels.

A mouse either needed a
very clever sensor system
designed for the maze, or a
very elaborate one that would
position it anywhere. The
Plessey unofficial entry, Fred,
positioned itself by blasting out
infra-red pulses front and rear.

The designers said they
would, next year, rotate the
pattern by 45° so that two
sensors would detect a side wall
instead of just one. Given an
all round set of detectors like
that, a mouse might have a
chance of disengaging itself
from corners.

It was interesting that the
winning entry had the simplest

Fred delighted the crowd with
his singing and dancing in the
free-style event.

sensor system. It had one
bendy wire at the front
connected to a microswitch to -
detect a barrier in front, and an
ingenious wing on each side
which ran along the top of the
maze walls.

If the mouse moved too
close to the wall, the wing rode
up on an extra bump in its arm-
pit. If it met an opening, the
wing on that side dropped. The
problem of timing the stop was
solved by giving the wings
upward-angled trailing edges
so that the amount of drop
signalled the distance forward
from the start of the opening.

Although Sterling Mouse
had no real competition, it
moved intelligently and fast
and would no doubt give the

Americans some aggravation.[Jj
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We are now entering our fourth financial year of dealing solely in
the personal computer market — in fact, we started it! Over this
period, Personal Computers Limited have formed a group of grad-
uate specialists who will help you in the fields of word processing,
financial planning, statistics, economic modelling, forecasting,
accounting systems, foreign exchange, banking and oil exploration.
We also do rather well with computer graphics and highly recom-
mend the graphics tablets and our plotter for Apple.

We can also offer two excellent items of software — Format 40
and Visicalc — at a combined price of ONLY £189, and the Super
Sound Generator for only £90! {excl. V.A.T.)

8" Disk Drive {above left)

Our 8" disks are still as popular as ever — 2 drives give you 1.2MB with all
the reliable security of Shugart Technology. Easily interfaced to Apple,
uses the same D.O.S.

A.).0. Serial and Parallel Card (above centre)

Three hand-shake lines (R.T.S., C.T.S. and D.C.D.}). Firmware for serial
interfaces on-board, software for parallel printer available, 2 bi-directional
8 bit parallel ports, plus 4 additional interrupt and hand-shaking lines.

Light Pen {above right)
A much sought after product which we introduced to the U.K.

80 Character Card (below left)

... opens up the real commercial world for all Apple owners.

Paper Tiger (Below centre)
132 character line, plus graphics, 8 character sizes, ordinary paper, mutliple
copy, upper and lower case 96 character, parallel/serial, form control.

Centronics 730 (Below right)

A substantial, robust printer from a major manufacturer. 3 way paper
handling system, 100 character per second. Special low-cost including
interface. 96 characters.

Items pictured

Sharp MZ — 80K

A new generation of personal computer, self contained, versatile and
starting at only £570 (excl. VAT). Explore the Zilog 280 now the easy
way. Disks and printer available shortly.

Numeric Keypad

. with 8 function keys is a must in all financial applications.

... both now have graphics as well as their own power supply, essential
with this type of printer.

Qume Sprint 5

The quality word processing printer. Clean, clear executive reports the way
you want them. Can print up to 5760 points per square inch — or even
print in 2 colours.

Thisiswhatwedo..

andwedo
it rather well




SUPERBRAIN

THE GROUP WITH A WEALTH
FROM SU N OF HARDWARE .& SOFTWARE EXPERIENCE
IN THE COMPUTER INDUSTRY.

NOW WITH

TWO QUAD-DENSITY FLOPPIES (788K) OR TWO DOUBLE-DENSITY (320K)
TWIN Z-80A MICROPROCESSORS

64K RAM

CP/M OPERATING SYSTEM

M BASIC FORTRAN PASCAL COBOL

UP TO 90 MBYTE HARD DISK OPTION

WORDSTAR WITH MAILING CAPABILITY

INTEGRATED BUSINESS PACKAGES

FOR FURTHER INFORMATION CONTACT YOUR NEAREST DEALER

COMPUTER SALES & SOFTWARE CENTRE LTD., 190-192 CRANBROOK RD., ILFORD, ESSEX.
01-554 3344

DEACON HOARE & CO. LTD., 27 REGENT ST., CLIFTON, BRISTOL. BS8 4HR (0272) 312374

HARTLEY COMPUTING; 16 PARK RD, COVENTRY, CV1 2LD. (0203) 27851

JAGOR TECHNICAL SYSTEMS LTD., 81 ATHERLEY RD., SOUTHAMPTON, SO15DT. (0703) 20579

KARADAWN LTD., 2 FORREST WAY, GATEWARTH INDUSTRIAL ESTATE, GREAT SANKEY,
WARRINGTON. (0925) 572668

MERCATOR MANAGEMENT CONSULTANTS LTD., 6 VYVYAN TERRACE, CLIFTON, BRISTOL,
BS8 4HR. {0272) 33636

MICRO AUTOMATION COMPUTING LTD., 207 PUTNEY BRIDGE RD., PUTNEY, LONDON SW152NY
01-874 2535

PENNY RENTALS, 15 MAIN AVENUE; PETERSON-SUPER-ELY, SOUTH GLAMORGAN, CF56LQ.
(0446) 760681

ROGER SALISBURY SMITH, COMMERCIAL SERVICES, MOONRAKERS, WHEATSHEAF ENCLOSURE,
LIPHOOK, HANTS. GU30 7EJ. (0428) 722563

SYSTEMATIKA LTD., 36 MONTPELIER GROVE, LONDON, NW5. 01-586 4585

TURNKEY COMPUTER TECHNOLOGY LTD., 23 CLADERGLEN RD., ST. LEONARDS; EAST
KILBRIDE. (03552) 39466

OR SUN COMPUTING SERVICES LTD

138 CHALMERS WAY, NORTH FELTHAM TRADING ESTATE,
FELTHAM MIDDX. TEL: 01-751 5044
TELEX: 8954428 SUNCOMG

DEALER ENQUIRIES WELCOME
SUPERBRAIN " is the registered trademark of Intertec Data Systems.
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Unique in concepi—the home computer that grows as you do!

Special features include
* FULL SIZED

** ASSEMBLER

The Acorn Atom
£120

plus VAT and p&p

KEYBOARD

Also available

AND BASIC Hk e

* TOP QUALITY E— 0150 < ..

** HIGH

The Acorn Atom is a definitive personal
computer. Simple to build, simple to operate.
A powerful, full facility computer with all the manual giving a full description of the ATOM's

graphics and characters
in three colours

plus VAT and pé&p

MOULDED CASE

RESOLUTION
COLOUR
GRAPHICS*

* optional

The ATOM modular concept _
The ATOM has been designed to grow with you.

features you would expect. facilities and how to use them. Both sections are :

Just connect the assembled computer to any ~ fully illustrated with example programs. As you build confidence and knowledge you can
domestic TV and power sourceand youare  The standard ATOM includes: add more components. For instance the next
ready to begin. (Power requirement: 8V at HARDWARE stage might be to increase the ROM and RAM on
800mA). There is an ATOM power unit available @ Full-sized QWERTY keyboard ® 6502 the basic ATOM from 8K + 2K to 12K +12K

— see the coupon below. Microprocessor @ Rugged injection-moulded

FREE MANUAL

respectively. This will give you a direct printer
case ® 2K RAM @ 8K HYPERROM drive, floating point mathematics, scientific and
® 23 integrated circuits and sockets ® Audio trigonometric functions, high resolution graphics.

cassette interface @ UHF TV output @ Full From there you can expand indefinitely. Acorn
assembly instructions have produced an enormous range of
SOFTWARE compatible PCB's which can be added to your
® 32-bit arithmetic (£2,000,000,000)@® High original computer. For instance:

speed execution @ 43 standard/extended A module to give red, green and blue colour

BASIC commands @ Variable length strings ~ signals - Teletext VDU card (for Prestel and

(up to 256 characters) @ String manipulation ~ Ceefax information) © An in-board connector
functions @ 27 x 32 bit integer variables for acommunications loop interface - any

@ 27 additional arrays @ Random number number of ATOMs may be linked to each other -

Free with every ATOM, kit or buﬂt, isacomputer function @ PUT and GET byte @ WAIT or to a master sys'tgm with mass gtorage/ hard
manual. The first section explains and teaches  command for timing @ DO-UNTIL construction ‘ copy facility - Floppy disk controller

you BASIC, the language that most personal @ Logical operators (AND, OR, EX-OR) @ Link to
computers and the ATOM operate in. The machine - code routines @ PLOT commands,

card. For details of these and other
additions write to the address below.

instructions are simple and learning quickly DRAW and MOVE AGORN
becomes a pleasure. You'll soon be writing your co 4a Market Hil!

own programs. The second section is a reference

PUTER caweriocE ca2 3nJ

Your ACORN ATOM may qualify as a business expense. To order complete the coupon below and post to Acorn Computer for delivery within 28 days.

Return as

I-Please

received within 14 days for full. money refund if not completely satisfied. All components are guaranteed with full service/repair facility availabie.

send me ethefollowing tems: To: Acorn Computer Ltd., 4a Market Hill, CAMBRIDGE CB2 3NJ
| Quantity ltem RELoen” | TOTALS | | enclose cheque/postal order for £ |
I [ ATOM KIT ~ 8K ROM + 2K RAM (MIN) ‘@ £140.00 Please debit my.Access/Barclaycard No._ I
' ATOMASSEMBLED-8KROM+2K RAM(MIN] | @ £174.50
l [ ATOM KIT - 12K ROM + 12K RAM (MAX) @ £255.00 Signature_ - - I
" ATOVIASSEMBLED-I2KROVHH2KRAMMAY). | @ £289.50 | N ,

| TKRAVISETS (e a2 BRIBRRRCs:=2 i) |
i 4K FLOATING POINT ROM (incin 12K Verson) | @  £23.30 | Address -
PRINTER DRIVE 6522 VIA @ £1035 | ) )

l (incin12K version) | LS244 Buffer @ £317 | p— l
—_,— — — e b ACLATART ¢

I ‘ | MAINS POWER SUPPLY (1.3 amps) @ £1020 Telephone No. S |
B | TOAL | Registered No: 1403810. VAT No: 215 400 220 N
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Compec Preview

In this preview of the Compec Exhibition, held in the Grand Hall of London’s
l.Olympia from November 4-6, Practical Computing looks at some of the products
‘ which are on show in the U.K. for the first time.

SPONSORED by Practical Computing, and
some of its sister publications, Compec is
already Britain’s biggest and most
successful computer exhibition. Visitors
and exhibitors attend from all over the
world to see and to launch new products
on to the U.K. and European computer
markets.

This year, more than 350 stands have
already been booked by exhibitors
ranging from the mainframe companies,
mini- and microcomputer manufacturers,
dealers, suppliers, service companies and
peripherals and software companies.

Compec represents a lai. opportunity
to find so much of the industry under one
roof, to hear the very latest plans and
announcements, to talk to the Trade and
to find the solution tc your computing
problem whether it lies in industry,
business, education or your home.

Well-known companies

Almost all the well-known companies
which Practical Computing readers hear
about each month are well represented:
the list includes Commodore, Sharp,
Microsense for the Apple, Nascom —
under a new owner, Acorn with the Atom,
the printer manufacturers, software
suppliers and a selection of the smaller
companies in the market.

On the home front, one of the key
attractions could prove to be Sharp, on
stand 2155, which is using the show to
announce some interesting enhancements
to the MZ-80K microcomputer and
Th
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e General Automation Boss | is launched at Compec.

launching a brand-new machine for the
small business market.

The enhancements to the MZ-80K
include the first demonstration of the
system running CP/M, developed for
Sharp by Crystal Electronics of Torquay
which will perform the necessary
modifications. It broadens significantly
the range of software MZ-80 owners can
run.

Sharp is also introducing, or at least
demonstrating, the MZ-80K colour

The Elbit Micropact microcomputer.

monitor for the first time. It has a
14in.screen and four modes of colour
variations — eight colours at 256x192
dots,24 colours at 128x192 dots, eight
colours with eight graduations with
128x192 dots, and black and white with
four graduations with 256x192 dots.

The monitor will not, however, be
available until the spring of 1981.

The new Sharp business computer will
be ready for sale early next year. The
PC-3200 consists of a QWERTY
keyboard with a numeric keypad, user-
definable keys and cursor control keys, an
80x25 green screen, dual-density, double-
sided 5%in. discs and printer which is
selectable between 80 or 132 characters
per line.

The maximum RAM capacity will be
64K bytes and the disc capacity at 2MB
per twin disc. The printer and disc
interfaces are built-in and include RS232.
The screen is capable of reverse video and
selected blinking and scrolling. Basic for
the PC-3200 is in ROM, unlike the MZ-
80K.

Down the aisle and round the corner on
stand 8131 is Microsense, which is the
U.K.Apple dealer despite rumours of
Apple plans to start its own organisation.
Microsense is making the formal U.K.
announcement of the Apple 111, providing
most with their first opportunity to cast
their eyes over the real thing.

Apple has added extra circuitry to
extend the addressing capability of the
6502 allowing it to offer RAM options
ranging from 96 to 128Kbytes. A 5%in.
floppy disc is built into the case and there
is an option of daisy-chaining three or
more on to the system.

Latest accessories

Most Apple II programs will run on the
Apple III without modifications,
Microsense is also showing the Apple II
again with some of its latest accessories
and software.

Since most of the software on the
market is now available and being written
under CP/M, any move which makes
CP/M software available for
microcomputers based on the 6502 is not
only innovatory but also very useful.
Apple users, and many others, will know
that earlier this year Microsoft produced a
Z-80 plug-in card for the Apple which
allows users to switch between using the
6502 and the Z-80 and thereby run CP/M.

That is now available in the U.K. and is
shown on the Personal Computers stand
2197 at Compec along with a CP/M disc.
The Z-80 Softcard, priced at £250, also
has a feature which allows a Z-80 program
to pass control to a 6502 subroutine and
then return to the main Z-80 program.

Other products which have received
wide attention in the computer press, but
which few people have had the
opportunity to see or try for themselves
until Compec will include the Transam

fcontinued on next page)
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Tuscan, on stand 7179. The Tuscan has
been the subject of our series on computer
design by Tuscan designer Mike Hughes.
Transam is also demonstrating its version
of Pascal which has been accepted by
Commodore for the Pet computer.
Research Machines, Oxford-based
purveyor and manufacturer of the

' successful 380-Z microcomputers, is
| showing its networking system for the

|
l

380-Z for the first time on stand 3185 with
three or four distributed processors
running from its new IEEE board under
MP/M. It is also showing its adaptation

The Facit 4520 9x7 matrix printer will
sell for £580.

of the Computer-Aided Design Centre’s
GINO graphics packages.

As reported in Practical Computing,
Printout in October, GINOs perform a
similar function for graphics as CP/M
does for discs in that they provide a
standard interface between the high-level
software and the machine hardware and
means that graphics software can be
transferred from one machine with GINO
to another.

If you think that the latest thing in
small business systems is a microcomputer
with a multiple-processor sharing
centralised and expensive goodies like
hard discs and printer, wander down to
stand 9088 where Computer Centre
Swansea is showing its OEM3, Z-80-based
system running a DRI hard disc with
multiple processors under MP/M.

Apple Il peripheral

Yet another peripheral for the Apple II
microcomputer can be found on the Keen
Computers stand 3115 where the Keenstar
14in. Super Colour Monitor is on show. It
was developed for the Apple from the
Keen Sony Super Colour TV. The Keen
stand is also featuring the Keenstar
microsystem, a 64K RAM S-100 bus
microcomputer which is expandable to up
to 64 terminals.

The DPSI front panel IEEE S-100
computers, from Ithaca Intersystems on
stand 2186, shows some new features
including a hard-disc subsystem and a
colour graphics board. Also on show is its
Pascal/2 native code compiler for
Z-80/CP/M system which is useful when
re-locatable object codes for ROM are
required.

Mini-manufacturer General Auto-
mation has had a turbulent 12 months
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since the last Compec, with dramatic
boardroom battles in the U.S. and many
changes in the management hierarchy in
both Europe and the U.K. including a
newly-appointed boss of the U.K.
operation. None of those wrangles seems
to have affected its products and the U.K.
team from Burgess Hill, Sussex are
planning to launch a new range of micro-
and minicomputers on stand 1145.

The range is for the U.K. market only
and was designed and built by General
Automation in the U.K. although the
systems are based on its own chips. Of the
three systems in the new range, the Boss 1,
2 and 3, only the Boss can be called a
microcomputer. It is a single-screen,
floppy-disc-based micro featuring a
128Kbyte memory and is intended for the
small business first time user at a price of
£6,000.

It will be sold through General
Automation existing dealer network
which will be expanded over the next few
months. The General Automation sales
talk will centre around the fact that it
should be possible to start at the bottom
of the Boss range and as required,
upgrade to the Boss 3 and thereafter on to
the rest of the General Automation range
of minicomputers.

New micro range
Another new range of microcomputers,

due for launch at Compec, is from the:

Israeli firm, Elbit, whose terminals are
dlready used by a number of
manufacturers and are recognised easily.
On stand 5172, it is introducing a
microcomputer under the title of
Micropact, a title not chosen to confuse
you with Microact but a natural
development of its existing Pact range
which include Medpact, a medical
software package, Keypact and Datapact.

The basic configuration of the
Micropact will be the now familiar Z-80,
64K RAM, 5%in. or 8in. discs, and S-100
bus and CP/M with four ports and a 15in.
screen. The starting price of £1,800 for a
system with dual 5%in. drives seems about
par for this type of equipment although
Arthur Kennedy, managing director of
the Elbit U.K. subsidiary, stresses that
there will be an attractive discount
structure for dealers, systems houses and
quantity buyers.

As a public company, Elbit has some
good names behind it. At least 30 percent
of the shares are owned by the massive
Control Data Corporation of the U.S.
and CDC executives play a key role on the
Elbit board. Elbit aims to sell between 700
and 800 systems in the first year.

Dedicated readers of the Practical
Computing pages will remember that in
February this year, we introduced a
computer system which can be
programmed in plain English, or as close
to plain English as most computer people
can approximate. Called Tina, the system
is marketed by Unilever through its office

equipment distribution chain Beam which
will be at Compec on stand 8166.

Tina has a limited vocabulary of about
40 verbs to which the user can add his own
list of nouns. According to Beam, anyone
can learn to program the system in a
relatively short time. If nothing else, the
demonstration at the exhibition should
prove a useful opportunity to try the
much trumpeted idea of query language
programming.

If you find Tina the wrong size, you can
always talk to her big and little brothers
Abel, David, Adam and Goliath. Beam is
also showing the Pertec PCC2000
Z-80-based micro with CP/M and the
MT2 multi-user system linked through
IBM protocols to the UCSL mainframe.

Immediate interest

The Swedish company Facit, on stand
1110, already well-known for its stylish
office furniture, quality typewriters,
printers and computer peripherals is now
limbering-up for an attack on the small
business computer market. A look at its
ergonomically-designed VDUs and
keyboard will give you a foretaste of the
desk-top computer it plans to introduce
some time in 1981.

Of more immediate interest will be its
new matrix printers which will be on show
at Compec. Two 9x7 matrix printers, the
4520 and the 4521, have bi-directional
printing with 60 lines of 80 columns per
minute. They are controlled by a Z-80
chip and include character sets for 14

The Screen Image printer, from
Centronics, was designed for videotex.

European languages as well as U.S.
ASCII. Prices start at around £580.

A more expensive new printer on the
Facit stand, at £3,500, is the 4542 Graphic
Flex-Hammer. It prints at 250 cps, in two
colours, and with a microline feed and a
14x9 matrix dots can be placed in any
position of the paper. It also features
scanning, semi-graphics and 10 levels of
grey to red.

X-Data is making a great show of the
latest additions to the Oki line of printers
on stand 4197. The Oki Microline is
already one of the best-selling matrix
printers and a price reduction has been
promised to coincide with the launch of
two new printers in the range, the Oki 82
and 83.

The 82 is a bi-directional version of the
80 with the additional features including
form handling, formatting and improved
interfaces, although it is still at 80 cps for
its 80 columns.
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1.2 Giga bytes of memory is as much as the Athena, on the Butel stand, can take.

The 83 includes all the additional
features of the 82 but with a 136 column
width and a speed of 120 cps, also bi-
directional. The anticipated end-user
prices are £550 and £800 for the 82 and 83
respectively, but they still have to be
confirmed. Another feature of the stand
will be the full range of TEC VDUs for
which X-Data has just been appointed
the exclusive U.K. dealer.

Still on the printer front, on stand 7156 '

Centronics is showing a selection of its
range of dot matrix and band line
printers. The Models 737, 6080 and 703
are all being exhibited in the U.K. for the
first time. The Screen Image printer,
developed specially for use with videotex
and teletext receivers, will also be shown.
The Model 737 is a correspondence-
quality printer, the second in the
Centronics family of miniprinters capable
of proportional spacing, using a 9x9
matrix, and mono-spacing using a 7x8
matrix. It also incorporates three-way
- paper handling, right-margin justification
under software control, 96 character U.S.
ASCII and five European character sets.
It prints at 21 1pm over 80 columnsand 58
1pm over 120 columns and prints sub- and
superscripts.

Print mechanism

Mannesman Tally, on stand 6152, is
showing what it claims is one of the widest
ranges of dot matrix printers in the world.
One of its printers is the MT 1602 with a
new print mechanism and a new print
head with a double life, estimated at 200
million characters.

Options include a new nine-needle head
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which produces improvements in the print
quality. The Mannesman Tally latest
comb matrix printer, the T3000, has three:
alternative matrix formats, controllable
from software or from the front-panel
switches. The T3000 HR prints at 300 1pm
with a 7x7 half-space matrix and can be
switched to a 7x7 whole-space matrix or a
7x10 full-space matrix.

High-density graphics

Another printer company, Anadex, on
stand 1121 is launching another new
printer, an 80-column dot matrix. Called
the DP-9000, the range will have a full
high-density graphics plus alpha-numerics
featuring descenders, underlining,
condensed type and double-width
printing. Adjustable tractor feed handles

After-sales support in a brief-case from HAL
Computers.

up to A4 stationery and three built-in
interfaces are standard.

More than one year ago, a company
called Butel-Comco appeared on the scene
in Southampton with a massive desk-top
computer, the Athena. It is a hybrid
system which includes an integral
keyboard, screen, two tape decks, two
SViin. drives, and a printer all in one. In
its fullest form, the Athena can be
expanded to have a total memory capacity
of a staggering 1.2 Giga bytes.

After-sales support

On stand 2228 Butel is, at last, coming
on-line with some software including a
suite of interactive Cobol business
packages from around £550 and some
sophisticated production-control
packages called MAPS, both of which are
claimed to be compatible with the Data

General minicomputers. The Butel aim is,

to go for the big-machine packages in an
attempt to bring good, old-fashioned
serious computing to the micro.

Even those few companies interested in
after-sales support will find something for
them at Compec. HAL Computers, on
stand 9042, is displaying the OASIS 820
portable test equipment. This is a micro
test tool in a brief-case which can be
configured to test virtually any computer
peripheral by simply changing the
application cartridge. Engineers can carry
the OASIS with them, and test anything
from floppy discs to displays and printers.
The equipment costs around £950.

Main attraction

A continuous demonstration of what a
mains voltage conditioner can do about
irregular voltage supplies and transient
interference will be one of the attractions
on the Cetronics stand, 1180. It has a
microcomputer working from a distorted
mains supply with a 1,500V spike on every
cycle and show 'how their Reguvolt
voltage conditioner can prevent hardware
and software destruction.

The largest stand at Compec, 2206, has
been taken by Canada, 11 of whose
companies have clubbed together to book
nearly 3,000 sq.ft. to impress the British,
especially those with a disposition towards
APL.

Of the 11 Canadian companies, six are
showing microcomputer systems of which

no less than four seem to specialise in:
.APL, APL VDUs, APL time-sharing and

stand-alone APL systems for Z-80-based
micros.

Last, but by no means least, on stand
2131 you will find the staff of Practical
Computing ready to answer your queries,
listen to your mad ideas and sell the few
remaining back copies of the magazine.

Entrance to Compec costs £2 if you
turn up at the door, but only £1.50 if you
send a cheque.

Make cheques payable to IPC Business
Press Ltd, to Compec ’80, 40 Bowling
Green Lane, London ECIR ONE. [}
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WordPro-

Word Processing Software

Everyone expected it would
happen sooner or later. . . with
WordPro it already has! Now all
the marvelous benefits of an
advanced stand-alone
wordprocessor are available
with the WordPro series of
software and the systems they
create.

If you've already been shopping
for software in the crowded
wordprocessing marketplace,
you’ve probably determined the
features you really want. You’ll
find WordPro has them, and
more.

And if you haven’t begun to
shop yet, we urge you to
compare, because only by
comparison will you fully
appreciate how complete and
sophisticated WordPro software
really is.

WHAT MAKES
WORDPRO THE
BEST?

Our research has shown that
while many wordprocessing
packages have comparable
features to WordPro, none can
surpass Wordpro’s EASE OF
USE AND FLEXIBILITY.
Wordpro operators need not be
familiar with computer
commands or functions.
WordPro is easy to learn for
anyone wtih ordinary typing
skills.

WORDPRO
SOFTWARE IS
LOADED WITH THE
LATEST
INNOVATIONS

Sophisticated systems

programmed with leading edge

wordprocessing features,
WordPro is a series of programs
designed specifically for use with
the Commodore CBM/PET
computers, peripherals and
compatible typewriter quality
printers.

WORDPRO
SOFTWARE HELPS
CREATE YOUR
OFFICE OF THE
FUTURE

With WordPro you'll institute
remarkable new efficiencies and
time savings into your office
procedures. Letters and
documents can be quickly
processed, free of errors and
corrections. Edits and last
minute changes are no longer a
matter of annoyance and
lengthy retyping sessions. The
document is simply recalled
from the memory, edited on the
screen and reissued in crisp,
finished form.

Using WordPro, work that used
to consume hours now takes
minutes. WordPro’s easy editing
capabilities and virtually
unlimited filing capacity frees
your staff from repetitive typing
and tedious filing tasks. This
enables them to devote their
time to more productive and
rewarding duties. They will find
the whole business of
wordprocessing an exciting task.
And your company will see the
benefit of that excitement paid
off in increased enthusiasm and
productivity.

WORDPRO GIVES
YOU THREE
LEVELS TO CHOOSE
FROM

WordPro software is a family of
programs designed specifically
for Commodore CBM
computers, disk drives and
compatible hardware (i.e.
typewriter ‘quality printers).
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Turn your Commodore CBM/PET computer
into a highly sophisticated word processing system

WordPro offers three levels of
sophistication, from WordPro 1,
which is a basic text editing
system, to Wordpro 4, which
brings you virtually every
important feature offered by
dedicated word processors. Each
level of software is extremely
easy to learn. . .and just as easy
to operate! WordPro software
brings you the very latest
advances in high speed, efficient
wordprocessing.

WORDPRO 1 is ideal for
hobbyists, students and
organizations who can benefit
from the advantages of a basic
wordprocessor without the
program refinements of a
commercially oriented system.
WordPro 1 is recommended for
use with the CBM/PET 8/ 16K,
C2N cassette and a properly
interfaced printer.

WORDPRO 3 converts the
CBM/3001 32K computer into a
highly sophisticated 40-column
screen wordprocessor. This
program incorporates the
advanced features considered
important to effective
wordprocessing, including
nearly every entering, editing,
memory and printing feature
available today. WordPro 3 is
recommended for use with
CBM/PET 32K (40-column)
computer, CBM Dual Disk
Drive, and a properly interfaced
printer.

AVAILABLE FROM YOUR
LOCAL COMMODORE
DEALER. Join the hundreds
of lawyers, educators,
manufacturers, and businessmen
who have already installed this
remarkable software. . .and see
for yourself.

WORDPRO 4 has it all! With
this program, you will have
everything you could want from
a wordprocessor. . .and then
some. WordPro 4 includes every
feature found on WordPro 3,
but with the added advantage of
an 80-column display screen.
The 80-column display simplifies
text editing and makes entering
text in columnar formats
effortless. And with a few simple
keystrokes, you’ll be able to
visualize on the screen exactly
how your document will look
prior to printing it out.
WordPro 4 is designed for use
with the Commodore CBM 8032
computer, CBM Dual Disk
Drives, and a properly
interfaced printer.

Phone or write Professional Software for
the name of your nearest dealer

Professional Software
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Tim Robinson looks at three new software packages from The Soft Warehouse of Honolulu for
Z-80- and 8080-based computers using CP/M or CP/M-compatible operating systems. They are
mulLisp-79, an interpreter for a dialect of Lisp similar to Lisp 1.5, with some notable extensions;
muSimp-79, an interpreter for a Lisp-based, high-level Structured IMPlementation language; and
muMath-79, a symbolic algebra system capable of routine algebraic simplifications, equation
solving, symbolic matrix manipulations, differentiation, analytic integration, and much more.
muMath is supplied with muSimp — the entire muMath system is written in the Simp language.

Honolulu's innovatory packages

MOST microcomputer users write their
programs in Basic. Its popularity stems
partly from the small size of a typical
interpreter, which allows all but the
smallest system to support it, but mostly
from the fact that it is very easy to learn,
so that newcomers rapidly gain
confidence with the computer.

Programs are developed incrementally,
relying on the interpretive nature of Basic
and the built-in line editing facilities.
Contrast that with most other high-level
languages such as Algol or Pascal which
are compiler-based. Here, to make even
the smallest change in the program, it is
necessary to use a text-editor to change
the source, followed by the compiler to
translate that source into machine code,
finally loading the output of the compiler
for another trial run.

For a beginner, that procedure presents
a significant barrier and even an exper-
ienced user would find program develop-
ment tediously slow without a disc-based
machine.

Expressive power

What we need is a language with the
expressive power of Algol, with a simple
and uniform syntax making it easy to
learn, and with the programming conven-
ience of Basic. That is a tall order, but the
muSIMP system takes a big step in the
right direction. muSIMP is based on the
language Lisp, but its outer appearance is
totally different.

Lisp has been around for about 20 years
during which time it has undergone
extensive development, mainly in the
hands of Artificial Intelligence — AI — re-
searchers. It has become known as the
machine language of Al and, as such, has
been used to implement a number of
higher-level languages in just the same
way that the assembly language of a con-
ventional microprocessor is used to write a
Basic interpreter.

‘'muSimp-79 is such a high-level lang-
uage, and it frees the user from the
peculiar syntax of Lisp with its profusion
of parentheses, while retaining all the
powerful features.

Since the underlying interpreter in Simp
is very similar to muLisp, a brief look at
mulLisp is useful. If muLisp is similar to
the dialect of Lisp known as Lisp 1.5,
although there are omissions and some
notable extensions.

Its authors claim that muLisp will
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support serious research work on Al.
While I think they are being overly optim-
istic in that claim, muLisp opens the door
for the serious amateur to become in-
volved in a very exciting field.

Here are some of the notable features
of muLisp. For the benefit of those who
have never encountered Lisp, I have
included a few useful references at the
end.

e There is no real arithmetic. In compen-
sation, the integer arithmetic has almost
unlimited precision and can be conducted
in any base from two to 36. The laArgest
number it will handle is about 10 611.
Internally, arithmetic is, of course, per-
formed in binary.

e As new names are read into muLisp,
they are given the value of a self-reference
automatically. That is, if the name is used
as a variable before a value is assigned to
it, it will return that same name as its
value. As if, in Basic, when you said
PRINTS A$ and A$ was null, the machine
displayed ‘A$’.

e The function COND is generalised to
accept any number of expressions after
each predicate, returning the value of the
last.

e The body of a Lambda expression is an
implied COND. Also, surplus Lambda
variables are bound to Nil if no matching
arguments are given in a function call.
Together, these features obviate the need
for most occurrences of COND and
PROGN in Lambda expressions.

e With the exception of the PROG-GO-
RETURN combination required to make
iterative programming possible, Lisp was
an exemplary structured language long
before the term became idolised. muLisp
implements none of these. Instead, there
is a powerful multiple-exit LOOP which
allows iteration in a pure applicative style.
e A function Condense is provided
whose purpose is to permit the sharing of
common sub-expressions in function
bodies and properties. It can reduce
storage requirements by about half, but is
time-consuming.

e In all there are 83 built-in primitive
Lisp functions.

e A final useful feature is that ]’ is
treated as a super-parenthesis which can
be used to close any number of open
parentheses. Surplus right parentheses ‘at
the end of an expression are ignored.

As an example of those features, con-
sider the definition of MEMBER.

(MEMBER ITEM LIST) returns T if
ITEM is a member of LIST and NIL
otherwise. That function is included in the
mulLisp interpreter but it can, of course,
be re-defined.
(PUTD MEMBER
(QUOTE
(LAMBDA (ITEM LIST)
(LOOP
((NULL LIST) NIL)
((EQUAL ITEM (CAR LIST)) T)
(SETQ LIST (CDR LIST)) ))))

In conventional Lisp this might be
defined as:

(DEFINE (QUOTE (
(MEMBER (LAMBDA (ITEM LIST)
(PROG ()

LOOP (COND ((NULL LIST) (RETURN NIL))

((EQUAL ITEM (CAR LIST))
(RETURNT))
(T (SETQ LIST (CDR LIST))))
(GO LOOP) » »)

In the second version, DEFINE expects
a QUOTEC list of functions to be defined
which accounts for the extra set of paren-
theses. A PROG is required, with
RETURN to exit from the PROG when
the value has been found, and GO explic-
itly to transfer control back to the label
LOOQOP at the end of the iteration.

Note that while LOOP is a function in
the first example, it is merely a label in
the second. The MEMBER function
could be written more concisely using re-
cursion but I wanted to display the
improvement which muLisp offers with
iterative programming.

If you found the above definitions diffi-
cult to follow, compare them to the
following:

FUNCTION MEMBER (ITEM, LIST),
LOOP
WHEN EMPTY (LIST), FALSE EXIT,
WHEN FIRST (LIST) = ITEM, TRUE
EXIT,
LIST : REST (LIST),
ENDLOOP,
ENDFUN;

We see the same function in the
muSimp language. Although it looks
totally different, it is actually stored in-
ternally in exactly the same form as the
muLisp version. CAR and CDR have
been re-named FIRST and REST, EQUAL
and SETQ have become the infix oper-
ators ‘=’ and ‘:’, and the WHEN...EXIT,
LOOP...ENDLOOP and FUNCTION...
ENDFUN constructs have replaced the
Lisp functions COND, LOOP and PUTD.
There is a great improvement in read-
ability.

In addition to the usual prefix and infix
operators of, say, Basic or Algol, Simp
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also has postfix and matchfix operators.
Some examples:

Prefix: unary —  e.g. —3456

Infix: +,*,AND e.g. A+2*XYZ

Postfix: ! e.g. 7! (meaning
factorial)

Matchfix: LOOP...ENDLOOP, BLOCK...

ENDBLOCK

The operation of the matchfix oper-
ators is as follows. FUNCTION and
ENDFUN indicate a function definition
as in the example. Inside a function body,
the statements are executed in order up to
the ENDFUN delimiter unless a condit-
ional statement is encountered in which
the predicate, i.e., the first expression
after the WHEN, isnot FALSE.

In that case, control is passed to the
body of the WHEN and ends when EXIT
is found. In either case, the value of the
function is the value of the last statement
evaluated. LOOP... ENDLOOP is treated
as a function body except if the END-
LOOP is reached, control goes back to the
statement after LOOP.

For a WHEN statement, the predicate
is evaluated. If it is not FALSE, the body
of the WHEN is executed up to the EXIT,
whereupon control passes to the point
following the next ENDLOOP,
ENDBLOCK, or ENDFUN. If the pre-
dicate is FALSE, control goes immed-
iately to the statement following the
EXIT.

Means of control

The purpose of the BLOCK...END-
BLOCK pair is to give a means of con-
trolling where to go after the EXIT if you
do not want to go as far as the END-
LOOP or ENDFUN. The first statement
of a BLOCK must be a WHEN.

WHEN...EXIT and BLOCK...END-
BLOCK together are a generalisation of
the CASE statement of other languages,
which includes IF..THEN and
IF...THEN.. ELSE as special cases.

Associated with every Simp variable is a
properties’ list, which behaves just like its
Lisp counterpart. Information is stored
on this list with either the Simp command:

PROPERTY variable, indicator, expression;
or, from within a function, using the
statement: :

PUT (variable, indicator, expression)
where <expression> is any valid Simp
expression and <indicator> is a name.
The information can be retrieved using:

GET (variable, indicator)
which returns <expression>. Some very
powerful techniques are possible using
properties’ lists and extensive use of them
is made in the muMath package.

The Simp system comprises the inter-
preter and a bootstrap file called MUS-
MORE — MORE of MUSimp — which is
read automatically when the system is
loaded. MUSMORE contains the parser
which translates the SIMP language on
input for storage in the Lisp internal
form.

The file begins in Lisp and as more
functions are defined the text gradually
changes until by the end, it is in Lisp.
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Because the Simp parser is written in
Simp, the user can define easily syntax
extensions, new operators,” or even re-
define the system functions to suit his in-
dividual needs. While this can be hazar-
dous, it offers possibilities denied to users
of almost all other languages.

The muMath-79 algebra system is
written entirely in the Simp. However it
can be used by someone with no program-
ming experience at all. In the examples,
the *“?”’ is the muMath prompt which in-
dicates it is ready to accept a command.
The user types a command or symbolic
expression terminated by a semicolon.
muMath evaluates the command and
prints an “@’’ symbol on the next line
followed by the answer.

muMath manipulates rational numbers

exactly:
?7(2/5+1/10)/3;
@1/6

It understands the meaning of the
mathematical constants e, i, and n, which
are represented by E, I,and PIre-
spectively:

14 E (3% 1*#P1/2);
@ — #1

muMath accepts expressions involving
undefined variables. Where Basic would
signal an error, muMath treats unde-
fined variables as mathematical unknowns
and attempts to simplify expressions con-
taining them:

7 6*X*3/(9*X);
@2*X"2/3

There is a special variable # ANS,
which always holds the value of the pre-
vious answer. To find the value of a var-
iable, type its name followed by the semi-
colon terminator:

7 #ANS;
@2*X"2/3

The colon operator is used to make an
assignment, as in Simp:

? FRED: 1/(A*X"*2+B*X +C);
@1/(C+X*B+X"2*A)

We can now refer to the expression by
using its name, FRED. Note that in
attempting to simplify the expression,
muMath has changed the order of the
terms. There are many built-in functions
for performing mathematical operations
on symbolic expressions. For example, to
integrate FRED with respect to X, type:
? INT (FRED, X);

After a short pause, muMath asks:

@ IsSIGN (4*C*A—B"2) —130%18%?

Replying with 1; to indicate positive
sign, we obtain:

2*ATAN(2*X*A/(4*C*A—B 2Y'(1/2)

+(l?§g;‘C‘A—B"2) (1/2))/(4*C*A—B"2)

To simplify that, we can use the func-
tion FCTR which attempts to factorise
its argument:

? FCTR(#ANS);

@ 2*ATAN((B + 2*X*A)/(4*C*A—B"2)"

11/72)) / (4*C*A—B*2)N1/2)

These few examples demonstrate just
how easy muMath is to use, although
some practice is needed when dealing with
larger problems or expressions can easily
become too large to handle. muMath
offers interesting possibilities for

computer-aided teaching, of maths in
schools. However, its capabilities are
limited and unlike the sophisticated

systems available on mainframes, it is un--

likely to be of serious use to research
workers with big problems to solve.

The documentation supplied with
mulLisp is brief. While adequate for an
experienced Lisp user, it makes no
attempt to help the novice. After a brief
discussion of the internal organisation of
mulLisp, it gives a description of each of
the 83 built-in Lisp functions. There is a
small program library which includes a
trace package to assist in debugging.

In contrast, the documentation with
muSimp and muMath is voluminous,
extending to more than 200 pages. It is
generally clear, but a rigorous definition
of the Simp language is not given. A little
experimentation, however, soon clears up
any misunderstandings, and 10 interactive
lessons are included for beginners.

The first five illustrate the use of the
major commands available in the muMath
system, while the remainder form an
introduction to Simp programming.
Running them will start you quickly even
if you have no knowledge of Lisp.

The presentation of the manual could
be improved. It is reproduced from the
output of a dot-matrix printer in loose-
leaf form in a ring binder.

Conclusions

o I found Simp easy to learn and, on the
whole, a very good language to use.

e Considering the limitations of 8-bit
microprocessors — limited memory and
slow speed compared to big machines —
muSimp and muMath are most impressive.
e However, I have one major complaint.
To comserve precious memory space,
Simp does not incorporate any form of
function editor.

o To alter a function it is necessary to re-
type the whole definition.

o Alternatively, large programs can be
typed into a text editor and the file so
created read into Simp: while that is
adequate, many of the advantages of an
interpreter are lost.

o Fortunately, there is an interesting
solution to the problem. It is the nature of
Lisp-based systems that program and data
are stored internally in the same form, as
lists.

o Hence, it is possible to write a Simp
function which, by manipulating lists,
allows one to edit Simp functions — in-
cluding the editor itself.

e While such a program needs more
memory space than an equivalent editor
written in machine code, it need be loaded
only while a program is being developed.
o If space is short, the completed program
can be saved and run in a Simp system
without the editor.

e My first major project with Simp was
to write such an editor and it gave me
great insight into the inner workings.

e 1 highly recommend muSimp and
muMath.
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NOWADAYS, the arrival of a new 64K
micro on the market is almost a daily
event. However, when that product bears
the name IBM, one must look at it in a
different light to the run-of-the-mill offer-
ings.

IBM, of course, needs no introduction
as a large computer manufacturer and
supplier of typewriters. The fact that it
markets a vast range of intermediate pro-
ducts is not so well known. In the mid
seventies, IBM realised that to attack the
smaller systems market, it would need a
different approach to that offered by its
large systems division.

It felt, and I think rightly, that this
approach would be better served by estab-
lishing a part of the company to deal with
not just the smaller user, but also the users
of its smaller machines.

As a result, it formed the General
Systems Division which is independent of
the Data Processing and the Office
Products Division and, in fact, can be in
competition with them in some areas.

The first IBM machine to attack the
micro market was the 5110, it had very
little built-in software and made little

by Nick Horgan

impact on the scene. The new machine,
the 5120, is a much re-designed version of
the 5110, and will run most of the soft-
ware from the earlier machine. It is
designed to sell both to existing IBM
mainframe users and to the first-time
buyers.

The machine is very solid; it weighs
120lb. and, with no hand-holds, even two
people would not want to carry it very far.
Aesthetically, the 5120 looks rather
strange with its small screen and offset
keyboard.

The screen is high on the left side of the
box, allowing two 1.2MB drives to be side
by side on the right. The keyboard is at-
tached to the main box on the lower-left
side, and in the middle of the front panel,
in descending order, are three switches.
The top switch allows display of the regis-
ter contents on the VDU and is mainly for
engineering use but is good fun to watch.

The middle switch is for a re-start and
would be used mostly when switching
between APL and Basic with the third
switch. A brilliance control and an on/off
switch complete the controls on the front
cover.

At the rear are three sockets which are
used for communications, and for
connecting the system printer. Two
standard printers are available; the 120
cps and the 150 cps. Both are bi-direc-
tional matrix printers allowing sprocket or
cut-sheet feed.

All in all, once you have grown accus-
tomed to the initial odd look of the
machine, the system feels and looks well
engineered. A quick look inside the box
revealed a standard IBM type lay-out.
Again, the impression was one of
standard and well-tried methods.
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Numerous system
services lift

IBM 5120 above
its competitors

Apart from the two printers the
computer has 16K, 32K or 64K. The two
integral discs are 1.2MB each and a further
2.4MB may be attached externally. The
user can either select a version with APL
and Basic in ROM, or, if preferred, a
system with Basic only. When asked to
review the 5120, I was looking for some-
thing special. I was not, on the whole,
disappointed.

Like most micros, the installation is
simple; plug in and go. We did — it
didn’t. The gloom soon lifted when the
problem was traced to a blown fuse in the
plug. IBM plugs, by the way, are well
designed; you can change fuses without
taking the plug apart and the plug top has

“a loop in it to assist in pulling it from the

socket. We never discovered why the fuse
blew, and that was the only hardware
fault we found.

The version of the machine I had to test
was the 64K Basic/APL model. Both the
Basic interpreter and the APL are in ROM
and are switch-selectable from the front
panel. That one fact in itself is enough to
lift the 5120 above most of its compet-
ition.

The pros and cons of having Basic or
APL in ROM are that it frees all the RAM
for you to use, at the expense of being
stuck with whatever version of the soft-
ware the manufacturer thinks you need.

Depending on the position of the
APL/Basic switch when you either power-
up or press the re-set switch, the system
will start-up in the selected mode.
Changing from Basic to APL and back
takes about 30 seconds. You change the
Basic/APL switch, press the re-start key
and wait for the system to cycle through a
memory check. The memory check is also
performed after the initial power-on.

Striking features

The first thing you notice after switch-
ing-on is the small size of the screen which
is, without a doubt, the worst feature of
5120. At a time when, for example,
Commodore is changing its 40-column
screens to 80 columns, it seems very
strange that IBM should produce the 5120
with 16 lines of 64 characters. The best
way to look at this feature is that 5110
users will be over the moon to have such a
large screen.

The second striking feature is the key-

board, which looks extremely complic-
ated. The major reason for this is the use
of APL which, for those of you who are
not aware, uses all kinds of non-standard,
e.g., Greek and mathematical characters.

To say that the keyboard was being
used to the maximum is an understate-
ment, almost all the keys have five func-

tions: !
Upper-case alphabetic
Lower-case alphabetic
Basic commands
APL commands
APL special symbols

You can select the function you require
from the keyboard using various combin-
ations of control keys. Most of the
common commands can be entered with a
single keystroke, e.g., print, run, etc., and
the keyboard itself is very easy to use. In
fact, I would say it has the best feel of any
I have tried.

Some of the characters needed by APL
have to be created using two overtyped
characters from the keyboard. For
example, the exclamation mark, although
not an APL character, has to be created
with a typed bar, followed by a back space
and a fullstop.

Memory mapping

The ability of overtype characters
brings us to one of the best features of the
screen — it is memory-mapped. The big
advantage of that is that the CPU consid-
ers the VDU to be a part of its memory
which enables you to use cursor-control
keys to edit information directly on the
screen.

The disadvantage is that the CPU has to
keep the VDU refreshed all the time. That
task can take up to 30 percent of the avail-
able processing time from the CPU, with
a consequent decrease in program run-
time. IBM has gone some way towards
solving the problem by letting the pro-
grammer turn the screen off for long,
e.g., sorts, processing programs. That can
be slightly annoying for the user who is
confronted with a blank screen and does
not notice the process light flickering.

The home position for the cursor is the
bottom-left of the screen. The display is
small but crisp and I found no trouble
reading it in normal light conditions.

I first tried using the machine in Basic
— not a very happy experience. Having
used a number of Basics, did not bother to
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read the Basic manual before inputting:

10 TEXTTS = *“‘ABCDEF’’:PRINT TEXTS$

As soon as | pressed the enter key, the
screen started flashing, an error number
appeared under the Basic line, and an up-
ward arrow pointed to the part of the
Basic statement the interpreter did not
like.

The Basic line is syntax-checked when
you press the enter key, rather than — as
with most Basics — at run time. That is
reasonably useful, and when coupled with
the upward arrow pointing to the char-
acter Basic does not like, it provides a fast
method of ensuring that the statement
format is correct.

As | could not see anything wrong with
the statement, I thought that the time had
arrived, when all else fails, to read the
documentation.

For those who complain that they are
not supplied with enough documentation,
the 5120 is for you — the Basic manual is
600 pages long. The standard of the docu-
mentation is very good, as one would
expect from IBM. Three sections
constitute most of it:

Introduction
Reference manual
Hints and advanced techniques

Those divisions are also used for the

applications packages. All in all, the

system is supplied with more than 1,200
pages of documentation varying from
operator instructions through Basic and
APL, to various back copies of IBM
newsletters.

It is obvious that IBM has gone to great
lengths to ensure that a user, left to his
own devices, can start to use the 5120 as
painlessly as possible.

It was during the reading of the docu-
mentation that my attitude to the 5120
changed. Having worked on a number of
micros and on most IBM mainframes, I
have always imagined the micro-user
toiling by himself manual in hand, while
the large mainframe user has all the in-
house back-up he could need.

Larger user

The more | grew to know the 5120, the
more | found myself thinking about it in
terms of the larger user. Whether that was
due to the familiar IBM-style document-
ation, or, the complexity of the system, I
do not know.

That is not to say an individual could
not use the 5120, but I doubt that he
would have the resources to explore more
than 20 percent of the machine’s capabil-
ities. Two other factors influenced my
general feelings about the machine.

Firstly, its ability to communicate with

most IBM mainframes, and secondly, the |
way all my colleagues, who have
become immune to the various computers
which appear in the office walked through
the door with a cheery: ‘“‘How’s the
IBM’**? There is no escaping the fact that I
was not just testing a microcomputer but
an IBM microcomputer.

Although the 5120 does not have an '
operating system as such, all the software
can make use of numerous system ser-
vices. Those facilities, more than anything
else, raise the 5120 above any comparable
micros.

The CP/M user can, by buying soft- |
ware from various suppliers, duplicate
most of the 5120 functions, but he will
have all kinds of interfacing problems.

Apart from simple commands that
format discs and make file copies, there
are three main areas where the system
helps the applications programmer.

The first is the procedure file: that
allows you to set-up a batch of commands
to be executed in a given sequence. A
rather neat way of setting-up the file is to
use Basic to create it in the same way you
create a program. You tell Basic that you
want the program saved as data and all the
Basic sequence numbers are stripped-off
prior to the file being saved.

(continued on next page)
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(continued from pre