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Cromemco System Three

If you've already recognised the
superiority of Cromemco products, or
even if you're still evaluating alternative
systems, it's worthwhile visiting
MicroCentre.

Here’s our promise. Ask to see anythingin
the Cromemco catalogue, and we'll
demonstrate it for you. Nobody else in the
UK carries a wider range of Cromemco
demonstration systems and stock. We'll
show you all the Cromemco computers, of
course. From System Zero to System
Three; the Z-2H Hard Disk system; high
performance colour graphics; and the
adaptable SCC single card computer:

Then we'll show you quality Cromemco
peripherals; a choice of operating

systems—single user and multi-user; and
a wide range of software, including
compilers, data base management, word
processing, and Cromemco’s integrated
business packages.

At MicroCentre we pride ourselves in
taking care of all the important details that
make up a complete service . . . like
stocking the complete library of
Cromemco documentation; arranging
leasing and maintenance agreements;
supplying continuous stationery, ribbons,
floppy disks, print thimbles, etc.

So if you're interested in Cromemco
systems don’t miss out a visit to
MicroCentre. We're Cromemco’s top
dealers in Europe—and proud of it!

For[(dCromemco...call the experts

2 A AV AV o g

MicroCentre LSEADING UK ~ ggr[r)\p'l;te Msicro Systems Ltd.,
. = DISTRIBUTORS undas Street
Tel: 031-556 7354 Edinburgh EH3 6JN
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+) PET PRINTER GRAPHICS

ey by COMPUTACE LTD. (NEw ADDRESS — Details below).

This graph is a typical
example printed by
AUTOGRAPH o ona

STANDARD COMMODORE
3022 or 4022 PRINTER. ‘
(Please specify when ordering)

No disk drive or plotter required

Simple to use. Hard copy.
Fully flexible graph
dimensions and position on
page. Automatic scale
option. Variable background
formats. Plots any X,Y
function. Multiple graphs
on same axes. Full
Alphanumeric labelling for
professional quality
presentation:

=
AUTOGRAPH is supplied with

extensive documentation,
Send for Brochure.

AUTOGRAPH 1 (16K, 32K only)

Plots any function as illus.
or in spaced dots. £39.50 incl.

TTTFI VT T i T TP

AUTOGRAPH 2 (16K, 32K only)

As Autograph 1 but

includes data point plot

option with joining lines

and marking circles. Autographs

1 and 2 combined pack. £49.50 incl.
CURVE FIT 1 (32 K only)
Powerful Linear and Non-
Linear Regression of any
function to a least squares
data fit. Complete with plot

of regressed curve & data.
£55.50 incl.
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CURVE FIT O
Mhers R=1-GZ. 567 As Curve Fit 1 plus Cubic
F=2#R Spline Fit, Integrals and
| B Gradients throughout.
Pl £65.50 incl.
H@=1+H
=<l Ruis Send for Brochure and details
of combined packs at reduced
‘-l-.i e prices.
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COMPUTACE LTD., INFABCO For fastest reply use:-
GROUP, International Base, COMPUTACE LTD.,

G ! PO BOX 50D
e ey [ulios, NEW MALDEN, SURREY KT3 38D
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Comart Approved
Dealers

Aberdeen

MOM Offshore

21 Bon Accord Sireet
Tel: 0224 22863

Beifast

0O & M Systems
95 Dublin Road
Tel: 0232 49440

Birmingham

Byteshop Computerland
94/96 Hurst Street

Tel: 021622 7149

Bristol
Senton
27 Nicholas Street
Tel: 0272 276132

Cambridge

Toltec

24 Thompson Lane
Tel: 0223 312347

Cheshire
Holdene

82a Water Lane
Wilmslow

Tel: 0625 529486

Oublin

Lendac Data Systems
8 Dawson Street

Tel: 0001372052

Edinburgh

Holdene Micro Systems
48 Great King Street
Tel: 031557 4060

Glasgow

Byteshop Computerland
61 Waterloo Street

Tel: 041 221 7409

Leeds

Holdene Micro Systems
11712 Rampart Road
Tel: 0532 459459

London

Byteshop Computerland
324 Euston Road, W1
Tel: 01-387 0505

Digitus
9 Macklin Street. WC2
Tel:01-405 6761

Jarogate
67 Tulsemere Road, SE 17
Tel: 01-670 3674

Manchester

Byteshop Computerland
Piccadilty Station Approach
Tel: 061236 4737

NSC Computers

29 Hanging Ditch

Tel: 061832 2269
Newbury

Newbear Computing Store
40 Bartholomew Street
Tel: 0635 30505

Nottingham
Byteshop Computerland
92a Upper Parliament Street,

NG1 6LF

Tel: 0602 40576
Sheffield

Hallam Computer Systems

451 Eccleshall Road
Tel: 0742 663125

Southampton

Xitan Systems

23 Cumberland Place
Tel: 0703 38740
Suftolk

Eurotec Consuitants
Little Waldingfield,

Sudbury

Tel: 0787 247959
Surrey

Gemlines

184 London Road, KT2 6QU
Tel: 01-546 9944

Warwicks
Business & Leisure
Microcomputers
Kenilworth

Tel: 0926 512127

Watford

Lux Computer Services
108 The Parade,

WD 11 2AW

Telk 0923 29513

Worthing

Ace Computing Services
1-11 Bridge Road

Tel: 0903 35411

Comart Ltd,

St Neots, Cambs.

Tel (0480) 215005
Telex 32514 Comart G.
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Trust Comart to turn a new

ADVANTAGE

into a major benefit.

ADVANTAGE is the exciting new, packaged high
performance desk top computer with integral video
screen. It brings the proven reliability, so long
the hallmark of NORTH STAR products, into new
and broader fields of application.

Add the established Comart
technical, software, and service
support and the ADVANTAGE
becomes a major benefit to users
looking for a low cost, yet versatile,
dedicated system. NOW!

Just look at the benefits.

ADVANTAGE is economical:

A complete integrated accounting
system and word processing system
will cost around £4500 depending
on the printer and software used.

ADVANTAGE is versatile:

You have the benefit of application
software that is already available
and proven on NORTH STAR
Systems.

ADVANTAGE is new:

It's Business Graphics can
convert data into bar charts,

pie charts, graphs, and 3D
representations instantly. And,
what you can see on the screen,
you can print,

For the technically minded, Advantage is a
4MHz, Z80A based microcomputer with 64K
dynamic RAM, a 20K Byte display dedicated RAM,
plus 2K Boot PROM.
An auxiliary 8035 processor provides
keyboard and disk control. It has a
12" green screen, and integrated
twin quad capacity 5” disk drives
providing 720K Bytes of data
storage. It has a 87 key Selectric’
3 style keyboard with 9 control keys,
14 key numeric/cursor control pad,
15 programmable function keys,
and 49 conventional character keys.
ADVANTAGE comes complete
with Business graphics, self
diagnostic software and graphics
demo software. Its G-Basic/G-DOS,
and Graphics CP/Mare supersets
of the industry standards. They
enhance ADVANTAGE'S Graphic
and Character Mode capabilities,
and provide a consistent operating
environment for development and
application programs written in any
other CP/M compatible language.
To see more of the benefits
of the ADVANTAGE ask your
Comart Dealer, or send now
for further information.

comart

SPECIALISTS IN MICROCOMPUTERS

A member of the Comart

Group ot Companies.
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....Computing is for everyone....

who chooses to use a Nascom System, be they in Education, Industry, Science or Commerce.
This versatile and flexible microcomputer can be structured in whatever fashion is required to meet
the needs of your particular application, with ease and simplicity. The resulting system can be
expanded at will to meet growing or changing requirements.

approved

pProduct

In the market place....

Here is a typical computing station incorporating
Nascom-2 and associated hardware, housed

in a stylish plastic case complete with

keyboard. In its matching case, the latest 0.7

Mbyte disc system is readily accessible.
This powerful personal computer

could form the heart of the ideal small-
business system and wordprocessor,
or even a flexible industrial control

unit.

The case can accommodate up to
three Nascom-compatible extension

boards giving extra memory, interface, control
and/or video facilities as required. The cost

of such Nascom systems range from as little as
£265 to £1800 depending on complexity.

there are many products, both hardware and
software, which give your Nascom computer a more
exciting working life. Indeed, this is one of the greatest
benefits of the system. We have created an Approved
Product Scheme intended to indicate those items you
can use with confidence. These are described in our
literature, available from your dealer. Look for the
nascom approved sign.

Nascom Microcomputers
Division of Lucas Logic Limited, Warwick

Authorised Distributors:
U.K.

Anglia Computer
Norwich 29652
Bits & P.C.s
Wetherby 63774
Business & Leisure
Kenilworth 512127
CJR Microtek
Ipswich 50152
Crystal Electronics
Torquay 22699
Electrovalue
Egham 3603
Manchester 4945

Etey Electronics
Leicester 871522
Henrys Radio

London 723 1008
Holtain Ltd

Crymych 9656
Interface Components
Amersham 23307
YES]

Huntingdon 840710
Lunatronic Computers Ltd
Hereford 66174

Micro Comms
Aberdeen 63385

Micro Spares

Edinburgh 337 5611
Midshires Computer Centre
Crewe

Newcastle Comp Services
Newcastle-upon-Tyne

Off Records

London SW12 01-674 1205

Parkstone Electrics
Poole 746555

Photo Acoustics
Newport Pagnell 610625
Semicomps Northern
Kelso 73 2366

S.R.S. Microsystems
London N14 01-363 8060
Steves Electronic
Cardiff 41905
System Electronics
Brighton 26081
Target Electronics
Bristol 421196
Trading Post
Hastings 437875
Zeta Computers
Stonehouse 2444

MAAS Computer Consultants
Bund 043 6411 47

MK-Systemechnik
Germersheim/Rhein 07274-2756

® Circle No. 104
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You’ve read the book
You've seen the movie
Now see the Systems

compec ‘81 stand 5218 |

for full details contact

Rade Systems Ltd., 53-55 Ballards Lane, London N3 1XP
Telephone 01-349 4714 Telex 46523 Simsys G.

® Circle No. 105



AUTOMATIC

CHOICE

Fast 150 cps printing comes easily to
hand with the Anadex 'L’ series dot
matrix impact printers.

Versatile, reliable printers with the right
combination of price and performance,
starting at £695.00.

The DP-9000L and DP-9500L have three
built-in interfaces for maximum
flexibility, plus printing widths of 80/
132-cols — the perfect printer for most
mini and microcomputers.

L

Never before has Anadex offered these
specifications at such a low price.

Other printers in the range include the
40-column DP-1000, 80-column DP-8000,
132/220-column DP-9501 and the 80/
132-column DP-9001, most with
grafixPLUS™,

Change up to Anadex, the automatic
choice.

ANnadex Ltd.

Details from Anadex Limited, Weaver House. Station Road, Hook,
Basingstoke. Hants. Tel 10256721 3401 Telex 858762 Anadex G

A

A1 STOCKISTS
ENGLAND: AVON Wilkes Computing Ltd Tel: 0272 290651 BERKS Riva Terminals Ltd Tel: 03447 5193 CAMBRIDGESHIRE Comart Ltd Tel: 0480 215005 DERBY SHIRE
Midiectron Ltd Tel: 077 382 6811 HERTFORDSHIRE Data Efficiency Ltd Tel: 0442 63561 Data Design Techniques Tel: 01-207 1717 LANCASHIRE Keytech Eng Ltd Tel: 061
834 9244 Stack Computer Services Ltd Tel: 051 933 5511 SURREY Peripherat Hardware Ltd Tel: 01-941 4806 WILTSHIRE Kode Services Ltd Tet: 0249 813771
SCOTLAND: FIFE CS Scotland Ltd Tet: 0592 773710 MIDLOTHIAN Microcentre Ltd Tel: 031 5567354 STRATHCLYDE Robox Ltd Tel: 041 221 5402
WALES: GWENT Data Type Terminais Ltd Tel: 063 33 65307

® Circle No.
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Flexibility at the heart
of your system.

T
==

The RADER single board computer has been developed and tailormade to offer the user a
combination of economy by using the most up-to-date techniques of microprocessor technology coupled
with the built in facilities of ultimate expandability and flexibility.

The board is ideally suited as the basis for small to medium business machines, games
machines, industrial control machines, research and development equipment.

standard features add on option boards
® 64K RAM @ Dual Parallel Ports
® 4 MHZ Z80A CPU @ Dual Serial Ports
® 5% " or 8” Disk Interface, single/double/ @ Cassette Interface
sided density ® RAM Expansion Board — Capacity 192K, in
@ 780A CTC (clock/timer/counter) 64K Increments
©® DMA Controller @ External ROM Board
® Memory Mapped Video Display @ User Prototyping Board
® Memory Mapped RAM Character Generator @ Hard Disk Interface
@ Programmable Video Controller @ Real time clock with battery back-up
@ 8 Expansion Connectors
@ Full Custom software development support available
@ Sample evaluation board £350 + VAT
e CP/M DOS available  Send for complete technical specification A
Rade Systems Ltd., 53-55 Ballards Lane, London N3 1XP . .
Telephone 01-349 4714 Telex 46523 Simsys G. Dedicated Intelligence

® Circle No. 107
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Mail Order Software

from the world’s leading microsoftware supplier

Software for most popular 8080/Z80 computer
disk systems including

NORTH STAR HORIZON, VECTOR MZ,

OHIO SCIENTIFIC, SUPERBRAIN, Z80 APPLE,
CROMEMCO, RAIR BLACK BOX, DYNABYTE,
SD SYSTEMS, RESEARCH MACHINES,
EXIDY SORCERER, IMSAI, HEATH,

and 8"’ IBM formats

Sottware
with Manual
Manual [ Alone
DIGITAL RESEARCH

3 CP/M*® FDOS — Oiskette Operating System complete with
@) Text Editor. Assembler. Debugger. File Manager and system
utilities. Available for wide variety of disk system including
North Star, Helios It. Micropolis, ICOM {all systems) and Ahair.

Supports computers such as Sorcerer, Hotizon, Cromemco, -

Ohio Scientific, RAIR Black Box, Research Machines,

Dynabybe, etc. .from £75/€15

[0 CPiM version 2 (not all formats available immediately)
.£95/£15

L, CP/M for Appie 11" Softcard \N Z80 Microsoft BASIC - 80
with high resolution graphics E .£250/€15

O meim . o .£195/£25
0O MAC - 8080 Macro Assembler. Full Intel macro definitions.

Pseudo Ops include RPC, IRP, REPT, TITLE, PAGE, and
MACLIB. Z-80 library included. Produces Intel absolute hex
output plus symbois file for use by SID {see below) .£55/£10

[J SID — 8080 symbolic debugger. Full trace, pass count and
break-point program testing system with back-trace and
histogram utilities. When used with MAC, provides full symbolic
display of memory labels and equated values £45/£10

[0 2SI Includes Z80 mnemonics, requires Z80 CPU -€£50/£10

[0 TEX — Text tormatter to create paginated, page-numhered and
justitied copy from source text files, directable to disk or printer
.£45/€£10

[0 DESPOOL — Program to permit simultaneous printing ot data
trom disk while user executes another program from the console
..£30/€1

MICROSOFT

[J BASIC-80 — Disk Extended BASIC Interpreter Version 5. ANSI
compatible with long variable names, WHILE/WEND, chaining,
variable length file records £155/£15

BASIC Compiler — Language compatible with Version §

Microsoft interpreter and 3-10 times faster execution. Produces

standard Microsoft relocatable binary output. Includes
@) Macro-80. Also linkable to FORTRAN-80 or COBOL-80 code
modules . .€195/£18

[] FORTRAN80 —ANS! ‘66 {except.for COMPLEX) plus many
@ extensions. Includes relocatable object compiler, linking loader,
library with manager. Also includes MACRO-80 (see beiow)

. £205/£15

[J COBOL-80 — ANSI ‘74 Relocatable object output. Format
@ same as FORTRAN-80 and MACRO-80 modules. Complete

ISAM. Interactive ACCEPT-DISPLAY, COPY, EXTEND
.£325/€15

0O MACRO-80 — 8080/Z80 Macro Assembler. Intel and Zilog
mnemonics supported. Relocatable linkable output. Loader,
Library Manager and Cross Reference List utilities included

5 : .£75/€10

10

Sotrware
with Manual
Manuat Alone

[J XMACRO-86 — 8086 cross assembler. All Macro and utility
L) features of MACRO-80 package. Mnemonics slightly modified
from Intel ASM86. Compatability data sheet available .£155/£15
[J EDIT-80 — Very fast random access text editor for text with or
@© without line numbers. Global and intra-line commands
supported. File compare utility included . .£45/£10

EIDOS SYSTEMS

[0 KBASIC — Microsoft Disk Extended BASIC version 4.51
integrated with KISS Mutti-Keyed Index Sequential and Direct
Access file management as 9 additional BASIC commands.
KIS S inciuded as relocatable modules linkable to FORTRAN-80,
COBOL-80, and BASIC COMPILER. Specity CP/M version 1.4
of 2.x when ordering. Requires 48K CP/M £295/26
To licensed users of Microsoft BASIC-80 (MBASIC) . .£215/€25

MICROPRO

[J SUPER-SORT 1 Sort, merge, extract utility as absolute
executable program or linkable module in Microsoft format.
Sorts fixed or variable records with data in binary, BCD, Packed
Decimal, EBCDIC, ASCII, fioating, fixed point, exponential,
field justified, etc. etc. Even variable number of fields per record!

.£125/£15

Above available as absoclute program only
.£105/£15

SUPER-SORT Il — As I) without SELECT/EXCLUDE
A

SUPER-SORT 1)

75/€£15

WORD-MASTER Text Editor — In one mode has super-set of
CP/M’s ED commands including global searching and
replacing, forward and backwards in file. In video-mode,
provides full screen editor for users with serial addressable-
cursor terminal .£75/£15

[J WORD-STAR — Menu driven visual word processing system
L) for use with standard terminals. Text formatting performed on
screen. Facilities tor text paginate, page number, justify, center,
underscore and PRINT. Edit facilities include global search and
replace, read/write to other text files, block move, etc. Requires
CRT terminal with addressable cursor positioning . .£255/€15

[J WORD-STAR/MAIL-MERGE — As above with option for
8 production mailing of personalised documents with mail lst from
é

0
©
0
5
©

Datastar or NAD E3sME15

DATASTAR — Professional forms control entry and display
system for key-to-disk data capture. Menu driven with bullt-in
learning aids. Input field verification by length, mask, attribute
{i.e. uppercase, lowercase, numeric, auto dup.. etc.). Built-in
arithmetic capabilities using keyed data, constants and derived
values. Visual feedback for ease ot forms design. Files
compatible with all CP/M-MP/M supported languages.
Requires 32K CP/M £195/£25

Sottware
with Manual
Manual Alone
GRAFFCOM

[J PAYROLL — Designed in conjunction with the spec for PAYE
@ routines by HMI Taxes. Processes up to 250 employees on
weekly or monthly basis. Can handie cash, cheque or bank
transfer payments plus total tracking of all year to date figures.
Prints emp master, payroll log, payslips and bank giros.
Requires CBASIC-2 . . .£475/E£35

[J COMPANY SALES — Performs sales accounting function.
© Controls payments of invoices and prints sales ledger and aged
debtors report. Suitable for any accounting period.
Comprehensive VAT control and analysis of all sales invoices.
Requires CBASIC-2 £425/£35

[l COMPANY PURCHASES — Performs purchase accounting
(© function. Controls invoices, credit & debit notes. Prints
purchase ledger, aged creditors report and payment advices.
Comprehensive VAT control and analysis of all purchases,

interfaces with the ADD system. Requires CBASIC-2
.£425/£35

[J GENERAL ACCOUNTING — Produces Nominal Ledger, Trial
(D Balance, P/L and Balance Sheet. Define your own coding
system. Interactive data entry plus optional data capture from
Company Sales and Company Purchases. Requires CBASIC-2

: .£375/£35

[0 STOCK CONTROL ;
Maintains stock records, monitors stock levels to ensure
optimum stock holding. Details include stock desc., product
code, unit, unit price, quantity on hand on order/minimum.
Stock analysis reports can be weekly, monthly, quarterly etc.
Interfaces with Order Entry Invoicing system. Requires
CBASIC-2. .£325/£35

O ORDER ENTRY & INVOICING
Performs order entry and invoicing tunction. Handles invoices
© for services and consumable items, part orders and pan
quantities. Sales Analysis report shows sales movemets and
trends for user-defined period Interfaces with Stock Control.
ADD and Company Sales systems. Requires CBASIC-2
-£325/£35

[J ADD — Complete control of all your names & addresses
© including suppliers, clients, enquiries etc. Assign your own
coding system and select all output via the report generator. Will
print anything from mailing labels to directories. .Requires
CBASIC-2 .£225/€£35

[J TIME RECORDING SYSTEM Provides comprehensive
@ control over manhour expenditures by job or account. Expense
details can also be controlled. Up 1o 75 activities can be assigned
and reports produced weekly /monthly showing movements and
job account totals to date. Requires CBASIC-2. .£375/£35

[J LEASE RENTAL & HP SYSTEM — Designed to control
@ agreements and contracts that are payable at regular intervais by
fixed amounts. Handles lease, rental, HP or maintenance
agreements with payments by invoice, SO, or cash. Can be
used with ADD and CSS tor complete credit control system.
Requires CBASIC-2. £375/£35

Also available in bundles, contact us for detalls.
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Software
with Manual
Manual Alone
STRUCTURED SYSTEMS GROUP

[0 ANALYST — Customised data entry and reporting system.
User specifies up to 75 data items per record. Interactive data
entry, retrieval and update faciity makes information
management easy. Sophisticated report generator provides
customised reports using selected records with multiple level
breakpoints for summarisation. Requires CHASIC-2. 24 « 80
CRT, printer and 48K system .. ... E125/610

O LETTERIGHT — Program to create edit and Type letters ar ather
documents. Has facilities to enter, dispiay. delete and move
text, with good video screen presentation. Designed to integriate
with NAD for form letter malllngs Requires CHASIC-2

E105/H15

[0 NAD Name and Address selection systerm — ntaractive mall kit
creation and maintenance program with output s lull roports
with reference data or restricted inforrmation for mail labels
Transfer system for extraction and transfer of salécied records
to create new fites. Requires CBASIC-2 E£45/€12

[J QSORT — Fast sort/merge program far filas with fixad record
length, variable field length information . Lip 1o five ascending of
descending keys. Full back-up of input files created. Parametar
file created optionally with interactive program which requires
CBASIC-2. Parameter file may be generated with CP/M
assembler utility EBOIE12

SOFTWARE SYSTEMS

[J CBASIC-2 Disk Extended BASIC - Non-interactive BASIC
@ with pseudo-code compiler and runtime Interpreter. Supports
full file control, chaining, mteger and extended precision
variables etc. . . . £75/£10

MICRO FOCUS

[J STANDARD CIS COBOL — ANS| '74 COBOL standard
@ compiter fully validated by U.S. Navy tests to ANSI level 1.
Supports many features to level 2 including dynamic loading of
COBOL modules and a full ISAM file facility. Also, program
segmentation, interactive debug and powerful interactive
extensions to support protected and unprotected CRT screen
formatuing from CO80L programs used with any dumb terminal

. £400/£25

FORMS 2 — CRT screen editor. Automancallv creates a query
and update program of indexed files using CRT protected and
unprotected screer: formats. Output s COBOL data descrniptions
for copying into CIS COBOL programs. No programming
experience needed. Output program dlrectlv complled by CIS
COBOL (standard) . £100/£12

©0

APL/V80 — Concise and powerful language for application
software development. Complex programming problems are
reduced to simple expresions in APL. Features include up to 27K
active workspace, shared . Sles, arrays of up to 8
dimensions, disk workspacxﬂe ~opy object library. The system
also supports auxiliary processors for interfacing 1/0 ports.
Requires 48K CP/M and serial APL pnnnng terminal or CRT
-£270/£20

O PASCALIM — Compller generates P code from extended
language mplementation of standard PASCAL. ‘Supports
overlay structure through additional procedure calls and the
SEGMENT procedure type. Provides convenient string handling
capability with the added vanable type STRING. Untyped files
allow memory image 1/0. Requires 56K CP/M .£195/£20

O PASCAL/IZ — Z80 native code PASCAL compiler. Produces
optimised portable reentrant code. All interfacing to CP/M s
through the support fibrary The package includes compiler
companion macro assembler and source for the library. Requires
56K and 280 CPU. Version 3 includes all of Jensen/Wurth

05/£15

0 PASCALIMT = Subsel of standard PASCAL Generates

) ROMable 8080 machine code. Symbolic debugger included
Supports interrupt procedures, CP/M file /0 and assembly
language interface. Real variables can be BCD. software floating
point, or AMD 9511 hardware floating point. Version 3 includes
Sets, Enumeration and Record data types. Manual explains
BASIC to PASCAL conversion. Source for the run ime package
requires MAC (See under Drgrtal Research). Requires 32K.

. £135/£20

O TINY C — Interactive Interpretive system for teaching
structured programming lechniques. Manuat includes full
source listings .. £45/£30

[J BDS C COMPILER — Supports most major features of
@ tanguage, including Structures, Arrays, Pointers, recursive
function evaluation, linkable with library to 8080 binary output.
Lacks data mnitialization, long & float type and static & register
class specifiers. Documentation includes "“C" Programming
Language book by Kernighan & Ritchie £60/£10

[J WHITESMITHS' C COMPILER — The ultimate in systems
4 software tools. Produces faster code than Pascal with more
extensive facilities. Conforms to the full UNIX Version 7 C
language, described by Kernighan and Ritchie, and makes
avallable over 75 functions for performing 1/0, string
manipulation and storage allocation. Compiler output n
A-Natural source Supplled with A-Natural. Requires 60K CP/M
.£325/£20

[ ALGOL 60 Comprler - Powerfu! block structured language
@ featuring economical run time dynamic allocation of memory.
Very compact {24K total RAM) system implementing almost all
Algol 60 report features plus many powerful extensions
including stning handling, direct disk address 1/0 etc. Requires
280 CPU £110/£12

[] z80 Development Package - Consrsts of (1) disk file line
@ editor, with global inter and intra-line facilities; (2) 280 relocating
assembler, Zilog Mostek mnemonics, conditienal assembly and
cross reference table capabilities; (3) linking loader producing
absolute Intel hex disk file for CP/M LOAD, DDT or SID
facilies . .£50/£12

@0
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Sottware
wilh Manual
Manual Alone

[J ZDT — Z80 Debugger to trace, break and examine registers

@ with standard Zilog/Mostek mnemonic disassembly displays.

Facilities similar to DDT £20 when ordered with Z80.
Development Package - £30/£7

O DISTEL — Disk based disassembler to Intel 8080 or TDL/ Xitan
ZB0 soutce code, listing and cross reference files. Intel or TDL
Xitan pseudo ops optional. Runs on 8080. . . ..E35/£7

DISILOG — As Distel to Zrlog Mostek mnemonic files. Runs on
M) ZB0only .. .. . . ... . .£35/£7

] TEXTWRITER Il — Text formatter to justify and paginale

"l\_nﬁ imtters and other documents. Special features include insertion
ol text during execution from other disk files or console,
pormitting recipe documents to be created from linked
frugments on other files. Has facilities for sorted index, table of
contents and footnote insertion. Ideal for contracts manuals.
Ll - 3 e £751

[ DATEBOOK — Program to manage time just like an office
appointment book but using the speed and memory of a
computer. Keeps track of three appointment schedules (three
dental chairs, three attorneys, etc.) at once. Appointments
consist of name, reason for the sintment, the date and time,
and the length of the ap;NE..ent System can be quickly
customized for the individual user. Many helpful features for
making, changing, finding, and reporting appointments.
Requires 48K CP/M and 180K bytes disketre slorage Not
available for Apple CP/M .E185/£186

[J POSTMASTER — A comprehensive package for mail list

) maintenance that 1s completely menu dnven. Features included

keyed record extraction and label production. A form letter
program is included which provides neat letters on single sheet
or continuous lorms Compatrble with NAD files. Requires
CBASIC-2 . JSE— . I aaliel, B5e .£85/£10

[0 XASM-68 — Non-macro cross-assembler with nested
conditionals and full range of pseudo operations. Assembles
from standard Motorola MC6800 mnemonics to intel hex

. e o coog MR AN . NN £115/£15

O XASM-65 — As XASM-68 for MOS Technology MCS-6500
series mnemonics . .. . .. ....... .. E115/£16
O xASM-48 — As XASMGB for Intel MCS48 and UPI-41
families E £115/£15
0O XASM-18 — As XASM 68001 RCA lm2 . .£115/£15
(] WHATSIT? — Interactive data-base system using associative

tags to retrieve information by subject. Hashing and random
access used for fast resonse. Requires CBASIC .. E70/£15

[J XYBASIC Interative Process Control BASIC — Full disk BASIC
features plus unique commands to handle bytes, rotate and
shift, and to test and set bits. Available in integer, Extended and
ROMable versions.

Integer Disk or Integer ROMable .... .. ... .... .£165/£15
Extended Disk or Extended ROMable .. .. ..... .£215/£15

[0 SMAL/80 Structured Macro Assembley Language — Package
of powerful general purpose text macro processor and SMAL
structured language compiler. SMAL is an assembler language
with IF-THEN-ELSE, LOOP-REPEAT-WHILE, DO-END, BEGIN-
END constructs . ..... .£40/1£10

[J SELECTOR iI-C2 — Data Base Processor to create and
@ maintain multi Key data bases. Prints formatted, sorted reports
with numerical summaries or mailing labels. Comes with sample
applications including Sales Activity, Inventory, Payables,
Receivables, Check Register, and Client/Patient Appointments ,

etc. Requrres CBASIC Version 2. Supplled in source code.
..... . . £185/£12

0O 1BmicPm lJtlIrty Par:kaga — has full range of functions to
create or re-name an IBM 3741 volume, display directory
information and edit the data set contents. Provides ful file
transfer facilities between 3741 volume data sets and CP/M files

....... e e L. R125/7

(] BASIC UTILITY DISK — Consists of (1) CRUNCH-14
@ Compacting utility to reduce the size and increase the speed of
programs in Microsoft Basic and TRS-80 Basic. {2) DPFUN —
Double precision subroutines for computing nineteen
transcendental functions including square root, natural log, log
base 10, sin, arc sin, hyperbolic sin, hyperbolic arc sin, etc.
Furnished in source on diskette and documentation .£30/£10

@0 0

@0

) MAGIC WAND*

Software
with Manual
Manwal Alone

[J THE STRING BIT — Fortran character string handling.

@ Routines to find, fill, pack, move, separate, concatenate and

compare character strings. This package completely eliminates
the problems associated with character stnng handling n
FORTRAN. Supplied with source . £30/£10

O BSTAM — Utility to link one computer to another also equipped

M with BSTAM. Allows file transfers at full data speed (no

conversion to hex). with CRC block control check for very
reliable error detection and automatic retry. We use it! It's great!
Full wildcard expansions to send °.COM, etc. 9600 baud with
wire, 300 baud with phone connection. Both ends need one.
Standard and M versions can talk to one another . . £75/£5

[J BSTMS - Intelligent terminal program for CP/M systems.
(W Permits communication between micros and mainframes.
Sends character data files to remote computers under complete
control. System can record r’e er data sent from remote
computer systems and da.\NW%anks. Includes programs to
EXPAND and COMPRESS binary files for transmission. This
software requires a knowiedge of assembler language for
installtion. ..£115/£10

[J PLINK* — Two pass dlsk to- dusk Irnkaga edltorlloader which
@ can produce re-entrant. ROMable code. Can link programs that
are larger than available mem for execution targeted on
another machine. Full Irbr.“ » abitities. Input can be PSA
Relocatable Binary Module. Y DL Object Module or Microsoft
REL files. Output can be a COM file, Intel hex file, TDL Object
Module or PSA Relocatable file. ... - - £75/£15

O RECLAIM — A utility to validate media under CP/M. Program
tests a diskette or hard d:skenp«‘\ard disk surface for errors,

reserving the mperfecnon rvlsrble files, and permitting
continued usage of the remamder Essential for any hard disk.
Requires CP/M version 2. . . > s . .£40/£5

[J) STRING/BO — Character string handling plus routines for direct

® CP/M BDOS calls from FORTRAN and other compatibie

Microsoft languages. The utility tbrary contains routines that
enable programmes to chaing «JM file, retrieve comand line
parameters, and search fiV durectorles with full wild card
facilites. Supplied as linkable modules in Microsoft format.

............................... . .£50/£12

STRING/80 source code available separatelv S al 85in.a.

VSORT — Versatile sort/merge system for fixed length
records with fixed or variable length fields. VSORT can be used
as a stand-alone package or loa 1 and called as a subroutine
from CBASIC-2. When u: “ Nbreutine VSORT maximizes
the use of buffer space by se%.ing the TPA on disk and restorng
it on completion of sorting. Records may be up to 255 bytes
long with a maximum of 5 fields. Upper/lower case translation
and numeric fields supported. . ........ ... ... . £105/£15

CBS — Configurable Business System is a comprehensive set
of programmes for defining custom data files and application
systems without using programming language such as BASIC,
FORTRAN, etc. Multiple key fields for each data file are
supported. Set-up program cu wwes system to user's CRT
and printer. Provides fast ._“e oy mteractlve data entry and

| with g. Report generator
program does complex calculallons with stored and derived
data, record selection with multiple criteria, and custom
formats. Sample inventory and mailing list system included. No
support languagerequired .. .................... £185/£20

— Word processing system with simple, easy
to use full screen text editor and powerful print processor. Editor
has all standard editing functions including text insert and
delete, global search and replace, block move and library files
for boiler plate text. Print ci@\ ssor formating comwnands
include automatic margins e.,-nation, heading & footings,
centred and justified text. Also prints with true proportional
spacing, merges with data files for automatic form letters, and
performs run-time conditional testing for varied output.
Reqwres 32K CP/M and CRT terminal with addressable cursor.

£185/£20

|| TlMAKER — Powerful new tool for preparing management

reports with tabular data. Makes financial modeling projects
easy. Do you want a weekly profitability report? Set up the table
and compute. Just change the salps figures for next week and
compute. You have a new N T/MAKER includes a full
screen editor for setting up“mes which pages left, right, up
and down. Compute includes standard arithmetic, percents,
exponents, common transcedental functions, averages,
maxima, minima, pro;ecnons etc. Requires 48K CP/M and
CBASIC-2. 1 £155/£15

Orders must specify
disk type and format,
e.g. North Star-Horizon
single density.

Add 15% VAT to
orders. Add £1 per item
postage and packing

Afl orders must be
prepaid. Make chegues
POs etc payable to
Lifeboat Associates.
Manual costs are
deductable from
subsequent software
purchase

EFFECTIVE JANUARY 1981
The Software Supermarket

is a trademark of
Lifeboat Associates.

“CP M and MP M are trademarks of Digial Research

Z80 15 a trademark of Zilog Inc

UNIX 15 a trademark of Bell Labonties

WHATSIT? 15 a trademark of Computer Headware

Electric Pencil 1s g trademark of Michael Shraver Software
TRS 80 15 a trademark ot Tandy Corp

Pascal M s a trademark ot Sorcim

Soft Card 15 a trademark of Microsott

Aprie 15 a trademark of Applz Computer

PLINK s a trademark of Phoenix Software Associates ttd
MAGIC WAND 1s a trademark of Small Business Application Inc

@ Modified version available for use with CP M as implemented on
Heatn and TRS 80 Model 1 computers

@ User license agreement tor this product must be signed and returned
1o Lifeboa1 Associates before shipmeni may be made
PC 12/81

Lifeboat Associates P.O. Box 125 London WC2H 9LU 01-836 9028/9
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... that's the only word to really
describe the superb Genie
microcomputer system, the
home computer which is
compatible with the TRS 80, and
ideal for all micro - enthusiasts,
especially the committed
hobbyist.

Genie has now been upgraded
to Genie ], incorporating all of
the original, excellent features,
but with the addition of:

@ Extended BASIC, including
RENUMBER and SCREEN PRINT.
@ Full upper and lower case,
flashing cursor and auto-repeat
on all keys.

@ An internal SOUND UNIT, to
add a new dimension to your
Oown prograrns.

@ A MACHINE LANGUAGE
MONITOR, with Display, modify,

12

enter and execute (with break
points) facilities.

Genie [ has all of this, plus the
built-in cassette deck, 16K RAM,
12K ROM with BASIC interpreter,
full-size keyboard, an extremely
wide range of new and up-dated
peripherals, and literally 1000’s of
pre-recorded programmes
available.

Yet, almost unbelievably, the
price of Genie l is even lower
than that of the original Genie!

Ingenious for business

The Genie Il is a major
breakthrough for small business
computers. Harmessing all the
advantages of Genie ], including
low price, Genie II adapts

perfectly to commercial functions

with the following features:

® Numeric keyboard
® Four usable, definable

function keys
@ Extension to BASIC
@ Basic business

commands
@ Fully expandable with the same
periperals

PRACTICAL COMPUTING December 1981



New!... Expander Box.

An updated Expansion Box
(EG 3014) is a major feature of
the new Genie I system, and
unleashes all its possibilities,

New...12"” Monitor.

There is now a choice of 2, 12” monitors
with the Genie I system, allowing a
clear, easy to read image, and no
interference with your domestic T.V.
viewing. The new EG 101 comes with an
updated, green phospher tube.

allowing for up to 4 disk drives with
optional double density. It connects to a printer, or RS232 interface
or S100 cards. There is 16k RAM fitted and it has a new low price!

New!...Parallel Printer
Interface.

Enables you to connect the printer

directly into the Genie computer
without using the expansion box.

the
| file

density.

Disk Drive.
As well as the obvious advantage of mass
storage, the addition of the disk system to

New!...Printer

The EG 602 printer can be
connected to the Genie either
through the expander, or
directly into the computer using
the Parallel printer interface. It is
a compact unit, with an 80
column, 5 x 7 matrix print-out,
operating quietly and efficiently
at 30 characters per second.

e

o

‘\

Genie means much faster access to

| other languages and full random access

handling. Up to 4 of these 40 track

drives can be used on a system.

New!...Double Density Adaptor

Doubles the storage capacity of your disk
drive by allowing it to work double -

) SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for all your technical advice and service back-up on any
aspect of the Genie system direct from the experts!

/

For full dgtails and demonstration of Genie I, Genie Il of advice on any aspect of the
system, either call in to your local dealer, or write directly to the sole importers at the

address below.

Genie I and II approved dealers

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Computopia, Leighton Buzzard, 0525 376600. Comserve,
Bedford, 0234 216749. BERKSHIRE P.C.P, Reading. 0734
589249. BIRMINGHAM Laskys Microdigital,
Birmingham, 021-632 6303. Ward Electronics,
Birmingham, 021-554 0708. BRISTOL Laskys
Microdigital, Bristol 0272 20421. BUCKINGHAMSHIRE
Photo Acoustics, Newport Pagnell, 0908 610625.
Interface Components, Amersham, 02403 22307.
CAMBRIDGESHIRE Cambridge Micro Computers,
Cambridge, 0223 314666. CHESHIRE Hewart
Electronics, Macclesfield, 0625 22030. Mid Shires
Computer Centre, Crewe. Laskys Microdigital, Chester,
0244 317667. CUMBRIA Kendall Computer Centre,
Kendall, 0539 22559. Northrock Music, Carlisle, 0228
37114. DERBYSHIRE Kays Electronics, Chesterfield,
0246 31696. T Crossley. Chesterhield, 0246 850387,
DORSET Blandford Computers, Blandford Forum, 0258
53737 Parkstone Electrics, Poole. 0202 746555. ESSEX
Emprise, Colchester, 0206 865926. Compuskill, Romford.
0708 751906. Infolab, Chelmsford, 0245 357111. Micro
Computer Services, Clacton on Sea, 0255 29018. CSSC,
Iiford, 01-554 3344. GLOUCESTERSHIRE MPL
Computers, Cheltenham, 0242 582090. Petrie Systems,
Cheltenham, 0242 584060. Computer Shack, Cheltenham.
0242 584343, Zeta Computers, Stonehouse, 045 382 2444.
HERTFORDSHIRE Photo Acoustics, Watford, 0923
40698. Watford Electronics, Watford, 0923 40588/37774.
Q Tek Systems, Stevenage, 0438 65385. Comp Shop, New
Barnett, 01-441 2922, KENT Matrix Computer Systems,
Beckenham, 01-685 7508/755]. Business Systems,
Hempstead, 0635 362652, The Computer Room,
Tunbridge Wells, 0892 41648. SMG Microcomputers,
Gravesend, 0474 55813. Swanley Electronics, Swanley,
0322 64851. LANCASHIRE Laskys Microdigital,
Liverpool, 051-227 2535. Mighty Micro, Burnley, 0282
$8758. Leisuronics, Biackpool, 0253 27590. Harden
Microsystems, Blackpool, 0253 27590. Micro Chip Shop.
Fleetwood, 03917 79480. Sound Service, Burnley, 0282
38481. Computercat, Leigh, 0942 605730. Laskys
Microdigital, Preston, 0772 59264. LEICESTERSHIRE
Eley Electronics, Leicester, 0533 871522. Arden Data
Processing, Leicester, 0533 22255. Kram Electronics,
Leicester, 0533 27556. LONDON (CENTRAL) City
Microsystems, EC2,01.588 7272/4. LONDON (NORTH)
Radio Shack, NW6,01-624 7174. Comp Shop, Edgeware
Road, 01-262 0837. Chromasonic Electronics, N18, 01-263
9493. Wason Microchip, N18, 01-807 1757/2230. Comp
Shop, New Barnet. 01-441 2922. LONDON (WEST)
Henry's Radio, W2, 01-402 6822. BDM Computer
Marketing, W9, 01-286 7374. LONDON (SOUTH) Laskys
Microdigital, Kingston, 01-546 1271. MANCHESTER
Laskys Microdigital, Manchester, 061-832 6087. ABC
Supplies, Levenshulme, 061-431 9265. NORTH EAST

3 Line Computing, Hull, 0482 858169. Derwent Radio,
Scarborough. 0723 65996. Briers Computer Services,
Middlesborough, 0642 242017. General Northern
Microcomputers, Hartlepool. 0783 863871. HCCS
Associates, Gateshead, 0632 821924. NORTHANTS
Arden Data Processing. Peterborough. 0733 49577
NOTTINGHAMSHIRE University Radio, Nottingham,
0602 45466. Midland Micr P s, Nottingham, 0602
298281. Laskys Microdigital, Nottingham, 0602 415150.
Mansfield Comp s, Mansfield. 0623 31202. East
Midland Computer. Services, Arnold, 0602 267079
Electronic Servicing Co.. Lenton, 0602 783938.
NORFOLK Anglia Computer Centre, Norwich, 0603
29652. Bennetts, Dereham, 0362 2488/9.
OXFORDSHIRE Magnus Microcomputers, Kidlington,
08675 6703. Micro Business Systems, Whitney, 0993
73145. SCOTLAND Computer and Chips. St Andrews.
0334 72569. Laskys Microdigital. Edinburgh. 031-556
2914.Scotbyte Computers, Edinburgh. 031-343 1005.
Laskys Microdigital, Glasgow, 041-226 3349. Esco
Computing. Glasgow, 041-204 181 1. Silicon Centre,
Edinburgh, 031-332 5277. SHROPSHIRE Tarrant
Electronics, Newpert, 0952 812134. SOUTH Aerco
Gemsoft. Woking, 04862 22881 . Castle Electronics.
Hastings, 0424 437875. Gamer. Brighton, 0273 69824.
SOUTH WEST Diskwise Ltd, Plymouth, 0752 276000.
Diskwise Ltd. Callington. 05793 3780. Electrosure,
Exeter, 0392 56280/56687. We st Devon Electronics,
Yelverton, 082 285 3434. SUFFOLK Rebvale Computers,
Bury St Edmunds, 095 381 316. Marshion Electronics.
Ipswich, 0473 75476. Microtek. Ipswich. 0473 50152.
Elgelec Ltd. Ipswich, 0473 711164. SURREY Croydon
Computer Centre, Thornton Heath, 01-689 1280.
Catronics Ltd. Wallington, 01-667 6700/1 SUSSEX Nestra
Electronics, Chichester, 0243 512861. WALES Morriston
Computer Centre, Swansea, 0792 798817. MRS
Communications, Cardiff. 0222 616936/7. Tryfan
Computers, Bangor, 0248 82042. WEST MIDLANDS
Allen TV Services, Stoke on Trent, 0782 616929.
Microprint, Stoke on Trent. 0782 48348. WILTSHIRE
Everyman Computers, Westbury, 0373 823764.
YORKSHIRE Advance TV Services, Shipley, 6274
585333. Amateur Radio Shop, Huddersfield. 0484 20774.
Thomas Wright, Bradford, 0274 663471. Scene and
Heard, Halifax. 0422 598116. Spot Computer Systems.
Doncaster, 0302 251 19. Superior Systems Ltd. Sheffield,
0742 785005. Laskys Microdigital. Sheffield, 0742 750971
Photo Electrics. Sheffield, 0742 53865. EIRE

Compshop. Dublin, Dublin 74933. NORTHERN
IRELAND Business Electronic Equipment, Beifast, 0232
46161. Brittain Laboratories Ltd, Belfast, 0232 28374.
CHANNEL ISLANDS GB Organs. St Savior,

0534 26788723564

Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone: 0629 4995, Telex: 377482 Lowlec G.
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Retailer
and OEM
terms
available

Futt
descriptive
Catalogue:

available
£1 —
deductable
from
first
purchase
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Pl MICROCOMPUTER PRODUCT)

INTERNATIONAL LTD. e

CROMEMCO Z2D
EXCIDY SORCERER

SUPERBRAIN RAIR BLACK BOX
VECTOR MZ SD SYSTEMS
NORTH STAR HORIZON NASCOM

SOFTWARE FOR CP/M COMPUTERS INCLUDING

COMART COMMUNICATOR RESEARCH MACHINES
COMART EDUCATOR

GEMINI OTHER
TRANSAM TUSCAN FORMATS
SHARP MX AVAILABLE

8" IBM FORMATS

Software Manual
Only

& Manual
BYROM SOFTWARE a
BSTAM—Utility to link one microcomputer
to another also using BSTAM £95
BSTMS—Utility to link a micro to a mini or
mainframe £95
COMPILER SYSTEMS
CBASIC v 2.08 £65
CP/M USER LIBRARY
51 Volumes—Price per volume
8" disc (one volume per disc) £4
5 disc (one volume per 2 discs) £8
Index £2
CREATIVE COMPUTING
CS-9001 BASIC Games 1 £14
CS-9002 BASIC Games 2 £14
CS-9003 ADVENTURE 1.0 £14
CS5-9004 BILINGUAL Original Adventure £14
CS-9005 BASIC Games 3 £14
CS-9006 BASIC Games 4 £14
DIGITAL RESEARCH
(Most formats now available)
MPM 1.1 £195
MPM 2.0 TBA
CP/MB6 £160
CP/M 2.2 £95
CP/NET £120
sSiD £50
ZsID £55
MAC £60
TEX £50
DESPOOL £33
PL/A £300
BT-80 £140

INFORMATION UNLIMITED

WHATSIT (Database Management System)

on North Star £65
on CP/M £80
on APPLE 2:48k (requires int Basic) £78
on APPLE 2.32k (requires int Basic) £65

on ITT 2020 (see Apple)

KLH SYSTEMS

Spooier for CPM systems v3.0 £70
MPI LTD.

MULTIFORTH £72
PAYROLL £500
SALES LEDGER £200
PURCHASE LEDGER £200
NOMINAL LEDGER £200
INCOMPLETE RECORDS £1200

MICAH INC.

CP/M for CDOS Users:

Program to Expand CP/M system to be
compatable with Cromemco CDOS software £65

£6

£15

£20

£27

£14
£14
£14
£14
£14
£6

£27
£20

£6

£20
£15
£15
£15
£15
£20

£6

Software Manual

MICHAEL SHRAYERINC. *""™ °"

Electric Pencil Word Processor
SSIl forTT Yetc

DSI 1 for Diablo

TRS-80 Cassette/disc

MICROFOCUS

CIS COBOL version 4.4
FORMS 2 vit

MICROLOGY

FTNUMB (FORTRAN-80 RENUMBER)

MICROPRO INC.

WORD-MASTER 1.7A
TEX-WRITER 2.6
WORDSTAR 3.0
MAIL MERGE 3.0 (requires Wordstar)
SPELLSTAR 3.0 (requires Wordstar)
SUPER-SORT: Version 1

Version 2
DATASTAR 1.101

MICROSOFT INC.

BASIC-80 5.2
BASIC Compiler 5.3
FORTRAN-80 3.42
COBOL-80 4.01
M/SORT 1.0
EDIT-80 2.0
MACRO-80 3.42
MULISP

MUMATH 2.02

MICROTECH EXPORTS

REFORMATTER
CPM«{BM
CPM«DEC

MT MICROSYSTEMS

PASCAL MT 5.2

PASCAL MT - 5.2 with Softbus

Library Sources

SOFTBUS (Speed Programming Pkge.)

NORTHSHARE

Multi-user system for Horizon Users 5.12

£100
£100
£105
£50

£425
£100

£50

£75
£37
£250
£75
£125
£125
£110
£175

£185
£205
£260
£380
£75

£105
£105
£130

£98

£150
£265
£110
£125

£44

OSBORNE & ASSOCIATES

ACCOUNTS PAYABLE &
ACCOUNTS RECEIVABLE

GENERAL LEDGER

£50
£50

£10

£5

£22
£17
£38
£10
£20
£22
£22

£17
£17

£25
£25

£7

£15
£15



QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE

ROOM PC, 11 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX IG11 8NT, ENGLAND

Telephone: 01-591 6511 Telex: 892395

PHOENIX SOFTWARE

Software Manual
& Manual

ASSOCIATES (For Z80 only)

PLINK—Disc to disc link loader
PASM—Macro Assembler
PEDIT—Line editor with Macros
BUG—Very powerful debug
Package with all the above
PLINK—2 Overlay Link Loader

SORCIM INC.

SUPERCALC

STRUCTURED SYSTEMS

(All converted to UK Standard)

SALES LEDGER

PURCHASE LEDGER

NOMINAL LEDGER
STOCK CONTROL
LETTERIGHT

ANALYST

(File management Reporting System)
NAD (Name and Address selection system)

QSORT

SUPERSOFT INC.

DIAGNOSTICS 1
DIAGNOSTICS 2

TERM

TDL SOFTWARE
(Technical Design Labs)

BUSINESS BASIC
ZTEL (Text Editing Lang.)
MACRO Il (ZB0 Macro Assembier)

LINKER

DEBUG 1l (tor 8080/Z80)

TINY-C ASSOCIATES

Tiny-C language for 8080, 8085, Z80 systems

Ve Product

FAIRCOM INC.

MICRO B+

£72
£72
£72
£72
£193
£185

£185

£350
£350
£350
£350
£95

£125
£55
£55

£45
£55
£72

£80
£35
£35
£35
£45

£55

£145

Only

£15
£15
£15
£15
£33
£15

£25

£20
£20
£20
£20
£1

£
£11
[3))

£9
£9
£7

£39

£15

& i
FEAE

Quantity

rice Per
Disc
Ex VAT

1- 50

£2.40

51-100

£2.00

101 - 200

£1.80

201 - 500

£1.70

501 +

£1.50

BASF DISCS

The following formats are available from stock: 8* SSSD
5' " Soft Sectored, 5'." 10 Sectors, 5, 16 Sectors

Minimum order quantity 10 discs. Orders
must be in multiples ot 10. Postage,
Package & insurance 86p per 10 Discs up
to 50 Discs thereafter 17p per 10. Other

formats on request.

SPECIAL PRODUCT

BiIG ? TRY PLINK-2
THE OVERLAY
LINKAGE EDITOR.

o'

A

PLINK Il ‘
FEATURES.

Input: TDL, PSA or MicroSoft relocatable file. The MicroSoft format file is
becoming the defacto industry standard, although some other manufacturers
create non-standard versions. Check with your dealer to see if the compiter you
wish to use is supported,

Output: COM file, Intel .HEX tile, PSA PRG file with overlays, or PSA .REL file (not
allowed if MicroSoft input), The .HEX and .REL files may be created in ASCIl or
binary form, and the .REL fites may be used in a subsequentlinkage editif desired.
Memory map: PLINK-Il can create four different reports: symbols sorled
alphabetically, program segments sorted alphabetically, the entire program
printed in address order, and program modules printed with date and time of
creation and version number (PSA .REL files only).

Common blocks: PLINK-Il supports Fortran-type common blocks, with no
requirement that the largest instance of the common be input first.

Memory allocatlon: Program modules are broken down iInlo code, data, and
common segments, regrouped into 'sections’, and allocated at any memory
address desired by the user. A symbot .END, Is created to signity the free memory
avaltable to the program and its tocation may be defined at any point.

Library search: Libraries of relocatablie files may be loadedin their entirety, or with
specific modules included or excluded. They may be searched, sothata moduleis
included only if required by portions of the program already ioaded.

Overlays: Any number of ‘tree-structured’ overlay areas may be created, to a depth
of 321evels, and these may be overlapped in an arbitrary fashion to create non-tree-
structured organizations.

Control statements: Fifty temporary 16 bit variables are supplied. These may be
assigned values, simple arithmetic and logical expressions, or console input, and
may be tested via relational operators and branch instructions, Temporary
variables, character strings, and simple expressions may be displayed on the
console.

ORDER INFORMATION

When ordering CP/M software please specity the format you require,
otherwlse software wili be despatched on an 8" single density disc.

Al soltware items are subject to VAT, Manuals, when purchased separately,
are not subject to VAT.

Please add £3.45 for postage, packing and insurance on each item
purchased. For overseas please add £4.50 per item.

Most software in this advertisement is available trom stock and a 72 hour
return service is thereby offered on most prepaid orders.

These details and prices are all current as of August 1981, Qur prices reflect
an exchange rate of U.S. $2.00 to £1.00. Should the exchange rate vary by
more than 5 cents. a surcharge may be added or a discount given.

MALIL ORDER TELEPHONE ORDER VISIT
Send Cash. Cheque. Postal Order. IMO, Access or Barclaycard/Visa
number to Microcomputer Products international Ltd.. Room PC,

11. Cambridge House. Cambridge Road. Barking. Essex IG11 8NT.

All payments must be In Sterling and drawn against a U.K. bank

. d
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BRITISH
GENIUS

FOR PRICE/PERFORMANCE THE BEST MICROCOMPUTER AVAILABLE
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If you think (as we do) that the SUPERBRAIN is a good machine, we are sure you will agree that the BRITISH GENIUS (yes, made inthe
UKY!) is even better, as a powerful microcomputer or as a super word-processor.

BRITISH GENIUS runs with our suite of British Software written to Professional Standards in
CIS/COBOL. These cover Stock Control together with Payroll and Requirements Planning.

%* Z80 MICROPROCESSOR * 64K RAM % 24 x 80 INTEGRAL VDU % BEAUTIFUL GREEN SCREEN + true
descenders, reverse video, graphics chars. * SUPERB KEYBOARD with QWERTY, numeric, cursor control, and 24
function keys. « TWIN DISCS (5in or 8in, 1 or 2 sides; capacities 350K, 700K, 1.2MB, 2.4MB). * OPTION FOR 1 FLOPPY/
1 WINCHESTER CONFIGURATION (capacity 4.8MB or 9MB). * RS232 SERIAL INTERFACE x CENTRONICS
PARALLEL INTERFACE * OPTION FOR GPIB general purpose interface bus for instrumentation links # WCRDSTAR
WORD-PROCESSING using the CALTEXT model providing ‘one-key’ operation for most functions. * MOST OF THE
SOFTWARE ADVERTISED OPPOSITE AVAILABLE ON THE BRITISH GENIUS « COMPLETE SYSTEMS SUPPLIED
including comprehensive User Support Package. ®# PRINTERS — large range available plus all necessary discs and
consumables. * PRICES FROM £2,300 * DEALER ENQUIRIES WELCOME.

Contact:

Park Farm House
Heythrop
Chipping Norton
OXFORDSHIRE
OX7 5TW

telephone:
CHIPPING NORTON (0608) 3256
ask for: Bill Whaley

or

Bede Dunlop
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PROFESSIONAL

SUPERBRAI

SYSTEMS

HARDWARE
SUPERBRAINS AVAILABLE FROM STOCK

VARIOUS DISC OPTIONS (capacity 320K — 16
million bytes)

WIDE RANGE OF PRINTERS (QUME, NEC,
DIABLO, SANDERS, ANADEX, DOLPHIN etc.)
HIGHLY COMPETITIVE CASH AND CARRY
PRICES

OUR OWN ENGINEERING MAINTENANCE
SERVICE (24hr response contracts)

HARDWARE AND SOFTWARE SUPPORT FROM
THE SUPERBRAIN SPECIALISTS

DEALER ENQUIRIES WELCOME

MICRO SOLUTION APPLICATION SOFTWARE

—Integrated Accounting System .......... £1000 —Bill of Materials ............. ... ... ... £450
—Stock Control System ................... £450 —Payroll System .................... from £250
The Accounting System includes: Bill of Materials includes:

—Full double-entry accounting —Maintenance of Assembly structures
—Sales/Purchase/Nominal Ledgers + VAT —Multi-level Parts Explosion

—Sales Invoicing —Assembly Components cost calculation

—Trial Balance/Profit & Loss —Requirement Breakdown by period

—Open ltem or Balance Forward
—Up to the minute Enquiry facility
—Alphanumeric Account codes etc.

Payroll System incliudes:
—Up to 15 Gross and Net pay fields
—Retention of Historical data

Stock Control includes: —Pension and Holiday pay calculation
—Order processing —Special Stationery available
—Invoice/Delivery Note printing —Multi departments
—Reordering and Valuation reports —Up to 9999 employees
COMPILERS AND UTILITIES
—NMicrofocus CIS-COBOL Compiler ........ £425 —WORDSTAR word-processing ........... £230
—NMicrofocus FORMS-2 utility ............. £100 —Mail Merge option for above .............. £75
—Micro Solution REPORTER —DATASTAR data management .......... £160
(CIS-COBOL Report Generator) ......... £100 —SUPERSORT sort/merge ............... £130
—Microsoft MBASIC interpreter ............ £165 —BSTAM transfer to/from CP/M
—Muicrosoft BASIC 80 compiler ............ £200 MICTOS ..ottt ittt it ie e £75
—Microsoft COBOL 80 compiler ........... £390 —TTY teletype emulator
—Microsoft FORTRAN 80 compiler ........ £260 (inc. vile transfer) ...................... £180
—Microsoft MACRO 80 assembler .......... £85 —MICROMODELLER financ. planning ...... £645
—SPELLBINDER word-processing ......... £250 —CBASIC compiler ....................... £75
Contact:

Park Farm House telephone:

Heythrop CHIPPING NORTON (0608) 3256

Chipping Norton ask for: Bill Whaley

OXFORDSHIRE or

OX75TW Christine Airey
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IMPORTANT!!! NO HARDWARE IS ANY VALUE WITHOUT THE SOFTWARE, AND OUR SOFTWARE
IS UNEQUALLED. WE GIVE YOU A DISCOUNT TO SET YOU GOING. JUST DECIDE ON THE SYSTEM
YOU INTEND PURCHASING, AND TAKE 10% OF ITS VALUE OFF THE PRICE YOU WOULD HAVE TO
PAY FOR THE SOFTWARE. YOU COULD GET THE SOFTWARE FREE WITH THE HARDWARE IF YOU
CHOSE THE BEST SYSTEM WE SELL.

SUPERBRAIN SUPERBRAIN COMPUSTAR COMPUSTAR PRINTER PRINTER

64K + 320 K DISK 1950.00 64K MDL 10 VPU 1695.00 OKI MICRO-80 450.00
64K + 700 K DISK 2395.00 64K MDL 15 PRNT 1595.00 OKI MICRO-83 795.00
64K + 6.3 M DISK 4595.00 64K MDL 20 VPU 2495.00 EPSON MX80F/T 450.00
EMULATOR TERML 495.00 64K MDL 30 VPU 2795.00 TEXAS 810 1395.00
INTERTUBE NI TML 495.00 64K 5 MB VPU 4895.00 DIABLO 630 1595.00
5.7 MG CORVUS DSK 2250.00 10 MEG INTERTEC 3250.00 NEC 5530 1595.00
11 MEG CORVUS 3250.00 32 MED INTERTEC 7950.00 NEC 5510 1695.00
CORDLESS PHONES 135.00 96 MEG INTERTEC 8500.00 NEC 5525 1895.00
HIGH RES S/B GRAPH 750.00 BUS PROGRAMS 975.00 QUME 5/55 2195.00
TRACTORS 150.00 BUS MANUAL 25.00 DBMS2 575.00
SHUGART 5 MEG DSK 1250.00 S$100 CONTROLLER 750.00 CP.M (TM) FREE

SYSTEM 1 1950.00 SYSTEM 2 4595.00 SYSTEM 3 2750.00
64K + 750 K DISK 64K + 7.3 MEGABYTE CORVUS 64K + 1.5 MEG

CRT AND S100 BUS MICRO-WINCHESTER & CRT CRT AND TWIN 5"

IN 1 'ARCHIVES’ UNIT IN 1 ‘SUPERBRAIN’ UNIT IN COMPUSTAR UNIT

MBASIC 80 FORTRAN-80 COBOL-80
CIS COBOL PASCAL UCSD WORD-STAR
MAIL MERGE SUPER SORT CBASIC
DATASTAR BASCOMPILER MAGIC WAND
DBMS (DATABASE) SUPER CALC (CPM) T/MAKER
DBMS (EXTENDED) BUS VER 8.00 BUS VER 9.00
MSORT & DSORT LETTERIGHT UTILITES

OUR PRICE INCLUDES FREE 10% ALLOWANCES AGAINST ANY SOFTWARE ABOVE
TRAINING SESSION DELIVERY 5-50 DISKS

CABLES 6/12 MTH WARRANTY 24/48 HOUR REPAIR
EXTENDED WARRANTY IF REQD RIBBONS & THIMBLES MANUALS

CPM HANDBOOK BASIC MANUAL 2,000 SHEETS PAPER

IF YOU WISH TO MAKE THE WARRANTY TO 1 YEAR THEN ADD 5% OF HARDWARE COST. OTHERWISE NO MAINTENANCE SCHEDULE, SIMPLY
ADD-HOC CHARGES AFTER WARRANTY EXPIRATION, SAME QUALITY SERVICE. (SITE MAINTENANCE ON APPLICATION)

MAIL ADDRESS G.W. COMPUTERS LTD., 55 BEDFORD COURT MANS., BEDFORD AVENUE, WC1
LONDON TELEX 892031 TWC G. BOSTON OFFICE TELEX 94-0890

DUE TO LONG TERM CONTRACTUAL COMMITMENTS, WE ARE ONLY GIVING RESTRICTED DEMONSTRATIONS BY APPOINTMENT AT ONE
OF OUR LONDON OFFICES. WE EXPORT TO ALL COUNTRIES, AND TAKE AMEXCO, BARCLAYCARD AND ACCESS.

CONTACT TONY WINTER ON 01-636 8210 OR 01-631 4818 AND IF UNAVAILABLE THEN LEAVE A CALL-BACK MESSAGE (CLEARLY STATING
YOUR TELEPHONE NUMBER AND NAME) ON THE 24-HOUR ANSWER-PHONE, WE CALL BACK ANYWHERE IN THE WORLD.

OR SIMPLY LEAVE YOUR ADDRESS, AND WE'LL MAIL YOU A STANDARD INFORMATION PACK.

MAIL ADDRESS, 55 BEDFORD COURT MANSIONS, BEDFORD AVENUE, LONDON WCHt.
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*** ALL YOU NEED FROM A COMPUTER SYSTEM ***
DATABASE MANAGEMENT + WORD-PROCESSING + MODELLING + DiY INTERPRETER + SERVICE

TWO TYPICAL PACKAGE DEALS NORMALLY NORMALLY

01 — SUPERBRAIN 64K RAM 320 K 1950.00 01 — SUPERBRAIN 64K RAM 700K 2395.00
02 — EPSON MX80FT (OR SIMILAR) 475.00 02 — NEC 5510 (OR SIMILAR) 1695.00
03 — CABLE 2500 03 — CABLE ADAPTER 25.00
04 — 12 MONTH WARRANTY - 235.00 04 — 12 MONTH WARRANTY 410.00
05 — DELIVERY IN U.K. 40.00 05 — DELIVERY IN UK. E 50.00
06 — TRAINING SESSION 50.00 06 — TRAINING SESSION 50.00
07 — CP/M HANDBOOK 8.75 07 — CPM HANDBOOK 8.75
08 — 50 BASIC EXERCISES 8.75 08 — 50 BASIC EXERCISES 8.75
09 — BOX PAPER (2000 SHEETS) 20.00 08 — BOX PAPER (2000 SHEETS) 20.00
10 — DBMS2 (DATABASE) 575.00 10 — DBMS2 (DATABASE) 575.00
11 — MAGIC WAND 190.00 11 — MAGIC WAND 190.00
12 — MBASIC-80 150.00 12 — MBASIC-80 150.00
13 — SUPER CALC 150.00 13 — SUPER CALC 150.00
14 — 40 MEMOREX DISKETTES 114.00 14 — 25 DYSAN D/SIDE DISKETTES 150.00
15 — DOS + AND DIAGNOSTICS 125.00 15 — DOS + AND DIAGNOSTICS 125.00
16 — MSORT & DSORT 75.00 16 — MSORT & DSORT 75.00
17 — RECOVER + AUTOLOAD 25.00 17 — RECOVER + AUTOLOAD ) 25.00
18 — INSTANT BASIC 9.00 18 — INSTANT BASIC 9.00
{NOT INC VAT) 4225.50 (NOT INC VAT) 6220.50
OUR PRICE 2995.00 OUR PRICE 4950.00

EXTRA SPECIAL SUPERBRAIN PROGRAM MAIL ORDER OFFER OF THE 5 MAIN PROGRAMS DBMS2 + SORTS + MAGIC WAND + MBASIC 80 + SUPER CALC
NORMALLY 1140 POUNDS OUR PRICE 595.00 * VAT

WARRANTY NOTE: WE HANDLE ALL REPAIRS OURSELVES.

WARRANTY COVERS FREE REPLACEMENT EQUIPMENT IF DEFECTIVE IN FIRST THREE WEEKS. THEREAFTER UP TO 12 MONTHS THE COVER PROVIDES
INSURANCE ON ALL SPARE PARTS AND LABOUR COSTS (EXCLUDING CARRIAGE).

CALL OUT MAINTENANCE IS ALSO AVAILABLE AT 25.00 MINIMUM (LONDON) 50.00 MINIMUM ELSEWHERE IN U.K. PLUS MILEAGE.

Ak BUS #4#
(BUSINESS EFFICIENCY)
WIDELY USED IN UK./FRANCE/U.S.A. AND ENGLISH SPEAKING COUNTRIES FOR ITS OVERALL FLEXIBILITY AS A
COMPLETE BUSINESS PACKAGE.

INCLUDES INVENTORY, DATABASE MANAGEMENT, INVOICING, MAILING ADDRESSES, STATEMENTS, SALES/PUR-
CHASE LEDGER WITH OR WITHOUT AUTO STOCK UPDATE AND DOUBLE ENTRY JOURNALS INCLUDING NOMINAL
LEDGER; PLUS A’C RECEIVABLE AND PAYABLE MAKING AUTO BANK ENTRIES.

01 = NAMES AND ADDRESSES 13 = STATEMENTS
02 = STOCK CONTROL 14 = TAX REPORTS
03 = OPEN SALES LEDGER 15 = AGED ANALYSIS
04 = OPEN PURCHASE LEDGER 16 = MANAGEMENT ANALYSIS
05 = GENERAL SALES LEDGER 17 = CASHFLOW FORECAST
06 = GENERAL PURCHASE LEDGER 18 = PARAMETER SECTION
07 = BANK UPDATE 19 = DIARY REMINDER
08 = USER DATABASE AREA 20 = COMPUTE FUNCTIONS (+)
09 = INVOICE CREATION 21 = FILE MAINTENANCE
10 = ORDER FILES 22 = CALL OTHER PROGRAMS
11 = TEXT FILES 23 = AUTOMATIC DRIVE (+)
L 12 = EMPLOYEE FILES . 24 = DISK SWAP/EXIT SYSTEM

I nu

WHICH OPTION 8o (LEVEL8.00 @ 975.00)

{LEVEL 9.00 @ 1075.00}
SUB-MENU EXAMPLES:
>Quit or .Random or . Sequential or .Key sorted field or .Other functions
>Quit or .All or .Part of .Specific
>Quit or .Fast screen or .Slow screen or .Rapid print or .Pausing print
>Quit or .Continue or .Amend or .Deleté or .Print
>Quit or .Double entry or . Alter filename or .Echo input or .Print options
>Quit or .Mail ticket or .Columnated or .Raw data line
>Quit or .Add or .Subtract or .Multiply or .Divide
>Quit or .Greater or .Smaller or .Cross refer two files

+ + + + + + + + SUPER —BUS + + + + + + + + A NEW HIGHER LEVEL OF THE ABOVE PACKAGE
HAS BEEN REDUCED IN SIZE BY 50 PER CENT TOA SINGLE 15K'BASIC PROGRAM, MAKING ALL FILE RETRIEVALS A MATTER OF NANOSECONDS. WORKS UNDER M/
PM AND COMPUSTAR FOR COMMON DATA RETRIEVAL LEVEL 10.00. .**** 1475.00 ***

DBMS (DATABSE) HAS 01=; 02=; 04=; 06=; 07=; 08=; 17=; 18=; 21=; 24=, PRICE 475.00

DATABASE FEATURES ARE: . ... .. . FOR ANY SIZE RECORD UPTO TWENTY FOUR FIELDS FILE ARCHITECTURES CAN BE DESIGNED WITH COMPLETE FREEDOM
OVER THE LINGUISTIC CONVENTIONS ASSIGNED TO EACH FIELD. THE FILE THEN CAN STORE 32000 RECORDS WHICH CAN BE SEARCHED BY THE RANDOM
ACCESS NUMBER (RETRIEVED IN LESS THAN ONE SECOND) OR 'KEY’ RANDOM ACCESS ON SPECIFIED FIELD OR SEQUENTIALLY COMPARING FOR LEFT FIELD
PARTS, FIELD-INKEYS, OR PARTS OF RECORD, AND THEN CHANGED, PRINTED, DELETED, SKIPPED.

GRAMA (WINTER) LTD/G.W. COMPUTERS LTD. ARE THE PRODUCERS OF THIS PACKAGE WHICH IS UNEQUALLED FOR ITS LEVEL OF TOTAL INTEGRATION,
LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVATION.
AUTHOR TONY WINTER (M.D.;B.A.LIT;B.A.HON.PHIL; AND LECTURER)

CALLERS ONLY BY APPOINTMENT AT ONE OF OUR LONDON OFFICES. TELS 01.636.8210 AND 01.631.4818 (TONY WINTER)
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*** MULTIPLE FIELD ATTRIBUTES ***
dbms2 and bus10.00

The following is a list of the field attribute arithmetic functions that may be set up against up to 16 fields per record and found to be
both complex and of considerable power.

fn1 = Multiply one field against another and total per record/file.
fn2 = Add one field against another and total per record/file.
fn3 = Divide one field from another and total per record/file.
fn4 = Subtract one field by another and total per record/file.

fn5 = Total vertical columns within a file of records.
The result per record and per file.

fn6 = Calculate a percentage of the value of one field and if the toggle is set to 7 then addthat resuit to the field; whereas if the toggle
is set to -7 then simply store the result.

Example: record.5. ... .. .computed values
le .

Field 01 = number 5 )

Field 02 = code MICRO

Field 03 = quantity 50

Fieid 04 = s. price (1000.00 )
Field 05 = profit (250.00

Field 06 = cost 800.00 ;
Field 07 = allocated 20 )

50,000.00]
150.00]
.25)
1,000.00]
30.00] 450.00])

[
{
(
[
[

The two resuits to the right of the record show the use of several of the functions listed above.

Field 03 function 1 (03 * 04) has a value of 50,000.00 pounds worth of ‘MICROS’ forthe number ‘5’ and 70,000.00 pounds worth of for

all such records so far scanned.

Field 04 function 6 ‘toggle -1’ (04 * .15) has the increase that is required to raise the price of record ‘5’ by 15%, and so on averaging

for all such records.

{/elch. 05 fun.ctiqo)n 3 (05 / 04) has the value of itseif divided by the value found in field 04, for the record and all such records scanned.
profit margin ?).

Field O%function 6 ‘toggle 1’ (06 * 1.25) has the value of record ‘5’ as if it were subject to an increase of 25%, and all such records
scanned.

Field 07 function 4 (03 — 07) has the quantity remaining In stock after allocations are subtracted.

You have a combination of muitiple fieid searches ot 5 TYPES and muitiple compute functions of 10 TYPES against up to 16 fields,
using words you choose and printing only those columns in the order you desire in one SINGLE CORE PROGRAM.

*** MULTIPLE FIELD SEARCHES ***
dbms2 and bus10.00

The following trajectory of a file interrogation may be set up and found to be both complex and of considerable power.

Try a Sequentlal search that is Slow and on Multiple fields within a range say of record ‘1 to 30".

Notice that the cursor prompter will move to the first field in the record form. You will be able to ask any of the following types of
questions on each field. When you set the question against that field; if the carriage return is not enabled by the fact that you hit the
right-hand-field-bracket, then hit (cr).

There are five types of questions you may ask against a permutation of up to sixteen fields. (Think about them).

1 = straight text identity (p = p) which is to say that you can enter TONY in a name search where the record may look like TONY
WINTER or WINTER TONY. the *'TONY’ text is sought for in any part of the field.

= Greater than identity (P> Q) which is to say that you may first enter the symbol > followed by a numeric value (say 100) where the
records may possess different ranges of numbers in that field, and you only want 100 upwards.

3 = Smaller than identity (P <Q) as ‘2=" above in reverse using X

4 = Notidentical (P € > Q) which isto say that all records found on other criteria must not possess the stated attribute. (ie: all records
with TONY but notin W.C.1.). You must first enter the symbol ~ followed by the criteria that is to be excluded from the comparison.

5 = Either or identity (PA~Q) which is to say that you may search for either TONY or someone in W.C. 1. or telephones with a07 intheir
number. Note: that only one match of those disjunctive premises is sufficient to provide the truth condition establishing a match.
That is to say you may find records of TONY in Birmingham and FRED in W.C.1. You must first enter the symbol A followed by the
text. A multiple example is shown below.

Field 01 = number { ) The question is:?
Field 02 = name TONY. straight text {cr)
Field 03 = postcode AW.C1. one or

Field 04 = town 4 London other

Field 05 = income > 5000 greater 5000
Field 06 = age <40 ) younger than 40
Field 07 = sex —{emale not female

I you are interested enough to study this section of our new manual, then you are probably in need of a program embodying such
features. If you understand the text, that is, if at least its meaning is a touchstone that fires your imagination towards grasping it with
the mind then you and it are converging.
contact:
G. W. COMPUTERS LTD. 55 BEDFORD COURT MANSIONS, BEDFORD AVENUE, LONDON W.C.1.
TEL 01-636 8210. TEL 01-631 4818. TELEX 892031 TWC G
Also incorporated in Boston U.S.A.

BUS PROGRAM MANUAL VERSION 8.00-10.00 AND DBMS (SUBSET OF ABOVE)
AUTHOR: TONY WINTER B.A.LIT: B.A.HON. PHIL. AND LECTURER
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The best diskette
for your system

g 1:]
D - T —
/ ~

# AllIBM formats A # Nexos 2200
= AES/Lanier
= Applell L 1e
= Atari =
= CPT 8000
= Diamond

#* P2000
DISKETTES — AND DISC PACKS

# P5002/Micom
We keep stocks of 30,000 forimmediate

= Wang
# Zenith
delivery to dp and wp users
FOR YOUR RECORDS THE DYSAN HOTLINEIS: 0252 517171

# — among others
HAL Computers Limited 4 ,/// ’//

Invincible Road, Farnborough

7/
’,@gﬁﬁ,ﬁﬁ‘bz 121‘517171 /4 /. é /// > /6 ////

ircle No. 115
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\ 1 w08t woUEL

Real vector plotting from only £630* with the
new Strobe Model 100 drum-type plotter. % High

¥

\’ resolution — 0.1mm at 7.6cm/sec % A4 paper capacity
5‘ o s % Off-the-shelf felt tip pens plot in most colours % Precise
oo operator controls and interactive input of coordinates x Hardware
wot= T interfaces for TRS-80, Apple I, Pet, S-100 % Applications software packages
providing vector plotting and variable size alphanumerics for TRS-80 Level Il BASIC,

3 Applesoft BASIC, North Star BASIC, C BASIC, Microsoft BASIC and FORTRAN.

Telephone Weybridge 48346/7 tor free brochure and more details.

*Unit price for plotter ex-delivery and ex-VAT.
i 77 . 7 7/

HAL C ters Limited

Invinc%%plli’logrds:é%b%rough g / ? /

Hants.GUI47QU 7, /4 7

Telephone 0252 517171 7, .A, // //, /// A
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EP4000 EPROM Programmer/Emulator — Not just a
programmer. '

Programs a wide range of EPROMs without personality cards. Video
output forediting and LED display for stand alone operation. Standard
interfaces include RS232C, 20mA, TTL, cassette, printer and DMA. In
EMULATION MODE EP4000 replaces your in-circuit PROMs for program
development and makes changes, entries, edits simple. Accessories
include Bipolar programming modules, multi EPROM simulator adaptors,
buffer pods, ERASERS, Monitors, 2764/2564 programming satellite, printer
and production gang programmers.

EP4000 programmer/simulator £545.00 P4000 production programmer
£545.00(9 sockets) Eraser £78.00 Monitor£88.00 Printer £395.00

Microtek MT80

Probably the most reliable small matrix printer. To coincide with the move
into our new factory we are offering these at clearance prices. 9 x 7 matrix.
upper and lower case — one only ARABIC — , extended print, 40,80,132
column, 125 CHARACTERS PER SECOND.

Parallel MT80P £395.00 Serial MT80S £445.00

Cables available for all of the popular micros.

DYSAN DISKETTES. Indisputably the best you can buy.

30,000 diskettes in stock. As well as the standard range of diskettes for
Apple, PET, TRS-80, etc, we also supply pre-formatted for: CPT 8000,
Micom/P5002, alliBM, AES/Lanier, Atari, Nexos 2200, Wang, Zenith and
P2000. Forimmediate delivery call our HOTLINE... Weybridge 48346{7

The Revolutionary New 8” Thinline

Tandon's revolutionary new 8 inch floppy disc drive is only half the
thickness of earlier drives so that you can pack twice the storage into the
same space. In addition a new method of construction allows the drive to
constantly compensate for changes in temperature and humidity so that
real capacities of up to 4.M.bytes are now achievable in the usual 8 inch
floppy disc drive envelope size. The TM800 series drives require only D.C.
power (5vand 24v) so that they run cool and no changing of pulleys and
belts is needed for manufacturers who want to ship products abroad.

Our new low protile packaging, designed and built in the U.K., complete
with power supplies makes incorporation into, oraddition to, existing
systems simple,

APPLE Il & TRS-80 COMPATIBLE MINI FLOPPIES

This is our popular TM 100 series mini floppy...

Tandon make 40,000 of these a month. Available as bare drives and
packaged in single and dual cabinets with power supplies. Capacities
from 100K.bytes to 1 Mbyte per drive! Compatible with TRS-80, Video
Genie, SUPERBRAIN, Horizon, Zenith, SWTP, Heathkit etc., and supplied
as the standard drive with many of these systems.

TRS-80 compatible DUAL UNITS 40 track £399.00
(in cabinet with 80 track £549.00
power supply) SINGLE UNITS 40 track £219.00
80 track £289.00
APPLE Il Compatible Single disc £249.00
Dual disc £488.00
APPLE Controller board DOS 3.3 £POA

Prices exclude VAT and delivery charges.

SPARE PARTS SERVICE AND TRAINING

We carry a complete stock of emergency spare parts for Tandon disc
drives and we can fix any drive on a short turn-round. All final testing is
carried out on an in-house ATE drive testing system which can run 73
separate diagnostic programs to ensure that your drive leaves us in
absolutely tirst class condition. A less complex calibration service is also
available. Full product support exists for genuine OEM customers and we
run single day training courses at reqular intervals. Call our service
engineering department for further information.

We carry the full range of Dysan alignment diskettes and a staff of
Sales Engineers will be pleased to help you withany queries.
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Telephone 0252 517171
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Our new Micro Winchester gives you from 5 to 20 M.bytes of
hard disc storage from as little as £1425.00 for a complete
ready-to-go, plug-in system with software.

Floppies and larger more expensive hard discs are no
match for our new drives which pack enough data to run
serious business or technical applications software
into a mini-floppy size 5% "’ unit. Yourdata is

protected in the sealed enclosure making diskette
handling problems a thing of the past. The disc is fast
— 40times faster transferrate than a mini-floppy —

yet fits into the same space and so can be used as a
replacement oran enhancement.

Controllerbility’

Our controller comes with a range of adaptors to plug on to

most popular micros and there are more adaptors on the way. It

supports two discs with ease and while others are struggling with

less stable analog data separators and speed-eating error

correction circuits, we use a high performance digital design which

literally locks into the data stream and stays there. Incidentally we 5
also sell digital data separator cards to OEMs. Real time and multi- 7 -
tasking applications benetfit from the controller’s interrupt P &?}"* i
capability and macro level command structure and the OEM .
version features a simple software interface and CP/IM 2.2 BIOS .
with extensive development aids. The software comes on either

5" or 8" diskettes together with Boot PROMs.

Service and Support

If you are impressed with the specifications so far, there is
more to come. Our packaged sub-systems are assembled
in-house and they carry a full one year parts and labour
warranty. Qur controllers are built completely from TTL
logic — there are no fancy chips — so we can fix them it
they ever break down. Dozens of floppy disc drives go
through our workshops every month and we are well
known within the industry both for our training courses
and our heavy investment in computer based disc test
equipment. If your Winchester ever stops
working you can depend on
us to fix it.

O o
, /,////C INVITED

® Circle No. 117
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HAL Computers Limited . 7, ’//
Invincible Road, Farnborough /
Hants.GUI4 7QU.

Telephone 0252 517171 é '//;‘//é/

® Circle No. 118
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Now we never
say no

Icarus can now offer a complete range
of microcomputers from 320K- 60M

COMMANDER COMPUTERS
IEEE Communications Port with 4 "
RS-232 serial ports and 4 8-bit parallel g 2
ports. Full graphics standard. Three =
models — the fully self-contained 964 with
integral 9" videodisplay, the F64 with2 8"
disk drives and the M64 with one 5" disk
drive.

MULTI-USER MULTI-PROCESSOR

SINGLE AND MULTI-USER UPGRADEABLE/
SYSTEMS EXPANDABLE SYSTEMS
Designed to give unparalleled performance for one to Offering the disk storage capacity that’s exactly right for you. Single user
iltg g:frzskEAabflh terminal has a dedicated processor With  machines to take 5% or 8" floppy disks giving 320K-2.4M capacity and

multi-user machines with up to 60M on hard disk.

A comprehensive new range of microcomputers so versatile that a system may be compiled for each and every micro-based
application — that’s the exciting news from Icarus. Columbia Data Systems of the USA has appointed Icarus to handle its full
range of CP/M and MP/M single and multi-terminal products with hard and floppy disk storage capacities. Which means that

whenever you need a microcomputer, for whatever purpose, Icarus will never have to say no.

For full details of the complete Columbia range, or if you would like to become a dealer yourself, contact

JICKRUS

Computer Systems Ltd.
Ilcarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209
® Circle No. 119 25



The Printer People

OKI1 MICROLINE

82A

SMALL, LIGHT, QUIET, 9X9 DOT MATRIX PRINTER with

® TRUE DESCENDERS @ BIDIRECTIONAL PRINTING ® 120

CPS @ 80/132 COLUMNS ® GRAPHICS ® DUAL INTERFACES

® OPERATES WITH TRS-80, APPLE, and others ® PLAIN

PAPER - UP TO 4 PART ® FULL 96 ASCII CHARACTER SET ¥
e DOUBLE WIDTH CHARACTERS ® 6 AND 8 LINES PER IN.

® PAPER TEAR BAR ® And many other features.

The unbel-
ievable quality print-
er from the world’s largest
print head manufacturer. A whole stable
of machines to suit a wide variety of app-
lications: MX80/1, MX82, MX 80FT/1 &
MX80 FT/New Type 2.

150 CPS,

15" carriage, dot
matrix printer, 9x9

dot matrix, 10 characters per inch hori-
zontal, 6 or 8 characters vertical, 136 cols.

Fully intelligent
terminals with
24x80 display &
dual intensity,
blinking, reversed,
underlining and
‘protect fields,

96 ASCIl chrs etc.

Serial dot
matrix printer with an
impressive list of features including: 136
cols, 120 cps bidirectional, short line
seeking,graphics,dual interfaces, 96ASCI!

NEC
5510/5530

-
V
——1
5510-RS232

5530-Centronics 8
bit parallel printers with the unique print

thimble, produces up to 5 copies, with
friction or tractor feed.at 55 chrs.per sec.

-~

ESPRIT

The Hazeltine Esprit
is a buffered terminal
capable of displaying
the complete 128
ASCII character set.
Based on a 12 dia-
gonal non-glare CRT,
the video is crisp
and clear with
@ach character
presented on a large mat-
rix to reduce eye fatigue.

STARWRITER

VTR Y

Daisy wheel printer for word proeessl;\g,
professional resuits, Diablo compatible,
suitable for most micro & mini computers,

RICOH

FLOWRITER

— e,

The 1600
is one of the

most advanced daisy

wheel printers on the world market today.
With a unique combination of features.

for your nearest stockist phone

0378 63071

3&4DAWESCOURT,
ESHER, SURREY.

Tel: Esher (0372) 62071 or
88398 (from 01 nos. dial
78-62071 or 7866398)
Importers, Distribu-
tors & Wholesalers

of quality Com-
puter products.

A ORTHAMBER
LIMITED



SYSTEM 4000

EPROM EMULATOR/PROGRAMMERS

P4000 PRODUCTION EPROM
PROGRAMMER

This unit provides ‘simple, reliable’
programming of up to 8 EPROMs. It
has been designed for ease of
operator use — a single ‘program’
key starts the blank check — pro-
gram — verify sequence. Indepen-
dent blank check and verify controls
are provided along with mode, pass/
fail indicators for each copy socket
and a sounder to signal a correct key
command and the end of a program-
ming run. Any of the 2704/2708/
2716 (3 rail) and 2508 / 2758 / 2516
/ 2716 / 2532 / 2732 EPROMs may
be selected without hardware or per-
sonality card changes.

2 year warranty. Price £545 + VAT:
+ £12.00 DELIVERY

VM10 VIDEO MONITOR

This compact, lightweight Video
Monitor gives a clean crisp picture
on its 10" screen. Suitable for use
with the EP4000, SOFTY and other

systems. 12 month warranty. Price
£88 + VAT, carriage paid.

MODEL 14 EPROM
ERASERS

o

MODEL UV140 EPROM
ERASER

Similar to model UV141 but with out
timer. Low price at £61.50 + VAT,
postage paid.

EP4000 EPROM EMULATOR/
PROGRAMMER

The microprocessor based EP4000
has been designed as a flexible, low
cost, high quality unit for emulating
and programming all the popular
NMOS EPROMSs without the need
for personality cards, modules or
hardware changes. Its software
intensive design permits selection of
the 2704 / 2708 / 2716 triple rail
EPROMs and the 2508 / 2758 /
2516 / 2716 / 2532 / 2732 single rail
EPROMSs for both the programming
and emulating modes.

The video output (T.V. or monitor) for
memory map display in addition to
the built-in Hex LED display, for
stand alone use, is unique in this
type of system. This, with the double
function 28 key keypad, powerful
editing features, powered down pro-
gramming socket, buffered tri-state
simulator cable and 4k x 8 data RAM
gives you the most comprehensive,
flexible and compact systems avail-
able today. '

2 year warranty. Price £545 + VAT:
+ £12 DELIVERY

MODEL UV141 EPROM <

ERASER S

® 14 EPROM capacity %

@ Fast erase time ‘a

@ Built-in 5-50 minute timer

@ Safety interlocked to prevent eye
and skin damage

@ Convenient slide-tray loading of
devices

@ Available Ex-Stock at £78 + VAT

Postage Paid

GP INDUSTRIAL ELECTRONICS LTD,

UNIT 6, BURKE ROAD, TOTNES INDUSTRIAL ESTATE,

TOTNES, DEVON.

TELEPHONE: TOTNES (0803) 863360 (Sales) / 863380 (Technical Service),

TELEX: 42596 GP ELEC

SOFTY sy
SYSTEMS

Oc

SOFTY 2
LOW COST 2716
EMULATOR/PROGRAMMER

@ Direct output to T.V. @ High speed
cassette interface ® On card
EPROM Programmer @ Multifunc-
tion touch keypad @ 2K Monitor in
2716 @ 2K RAM @ 128 byte
scratchpad RAM @ 2K EPROM
Emulation @ Can program 2732/
2532 in two halves @ Editing
facilities including — Data entry/
deletion, Block shift, Block store,
Match byte, Displacement calcula-
tion @ Supplied with ZIF socket,
Simulator cable, comprehensive
manual, Antistatic lined EPROM tray
and PSU. SOFTY 2 £169 + VAT
(includes p&p)

SOFTY 1

LOW COST 2704/2708
EMULATOR/PROGRAMMER

@ Direct output to T.V. @ High speed
cassette interface — On card
EPROM Programmer @ Multifunc-
tion keypad @ 1K Monitor in 2708
® 1K RAM @ 128 byte scratchpad
RAM @ 1K EPROM Emulation
@ Comprehensive editing facilities
@ Supplied with ZIF socket, Simula-
tor cable and comprehensive
manual.

SOFTY 1 (Built and tested)
£120 + VAT

SOFTY 1 Power Supply £20 + VAT

SOFTY 1
CONVERSION CARD

Enables SOFTY to program the

single rail EPROMs, 2508 / 2758 /

2516 / 2532. Selection of device

type and 1K block are by pcb slide

switches. ZIF Programming socket.

3xpplied built and tested. £40 +
T.

EX-STOCK EPROMS
1-24 25-99 100 up
2732  6:50 5:75 4:95
2716  2:80 2:60 2:40
2708  2:80 2:60 2:40
ADD VAT AT 15% - POSTAGE PAID

WRITE OR TELEPHONE FOR DETAILS
ON ANY OF OUR PRODUCTS

PRACTICAL COMPUTING December 1981
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THE EXCEPTIONAL NEW AVLEAGLEXD
BUSINESS SYSTEM HAS ARRIVED

The hardware comes complete with 8 software
packages. A fully integrated business system
incorporating order processing, ledger accounting and
stock control. Plus full word-processing capabilities.

As far as we are aware, this is the only business system
available that offers a totally self-contained package at
such an amazing price.

The easy-to-use AVL Eagle 1l will reduce your
paperwork, cut costs, give far greater control, and is
designed to expand along with your success.

All for less than the price of a salesman’s car

Fully-integrated accounting
Take a look at the fully integrated accounting facility.

Nominal | =
Ledger P ]
v 4 1
Sales Bought P n
Ledger e

Ledger
4

Sales

Point

of Sale Order | ¢t I___.
b Entry 1
v
L—_‘ Purchase
Stock —— | Ocder

> Control Hnbry

Just one single key entry is automatically entered into
relevant ledgers. There’s no need for manual cross-
reference. This double-entry accounting system with
automatic error checking will speed the updating of all
your financial records and improve cash flow
management.

Word-processing

The word-processing facility lets you enter information
on a standard keyboard, display it on the screen, edit,

28

rearrange it and store it, and has the facility to prepare and
sort mailing lists.
All this information can then be printed out.

Designed for business expansion

The Eagle Il will grow as your business grows. It is
CP/M compatible, which means a wide variety of
optional software applications is available off-the-shelf.
Additionally, data storage space can be increased as you
require it.

And communication with other computers is also
possible, when connected to the telephone system.

It's really quite difficult putting all the advantages of
the Eagle Il into words, which is why we’d welcome the
opportunity of demonstrating its full capabilities.

Why not arrange a time and place and we’ll do just
that?

Contact Mediatech Business Systems Division,
Woodside Place, Alperton, Wembley,
Middlesex HAQ 1XA, England

\\, (Telephone 01-903 4372).

Dealership enquiries welcomed.

)
lc'
I“y

4
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The Business System
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THE HEAVY-DUTY
MICRO-COMPUTER

Would you buy a car on performance figures
alone?

Not likely.

The Millbank System 10 also gives you freedom and
flexibility.

Freedom to expand to five or ten Megabyte hard disk

You’ll consider a host of other factors like storage.

quality, reliability, and warranty before choosing.

Flexibility, through the input-output panetl, to build up
a micro network, add all sorts of peripherals or
scientific instruments and to link up to mini and
mainframe computers.

It’s the same with micro-computers.

In the panel below we’ve listed the main
performance features of the Millbank System 10:

The Millbank System 10

Z80A CPU 4 MHZ IEEE 488 GP1B Parallel 1,0
65K RAM Standard High Speed Arithmetic

700K Mass Storage on  Processor*®

Dual Minifloppys Real Time Clock®

Optional 1 6 Megabytes Attractive Desktop Cabinet
DMA Data Transfer Portable

Hard Disk Interface for Selectric Style Keyboard

The Millbank System 10 handles all forms of business
accounting and management, word processing,

addiuonal mass storage  User - Definable Function

2 RS232 Sernal Ports Keys

{Printer and Modem) Accounting- Style
1RS449 Serial Com- Numeric Pad
munication Port to 500K Low Glare Screen
Baud Full Screen Editing
Programmable Baud Rates

Separate CRT Microprocessor

‘Optional

While it clearly establishes System 10 as a high-

performance micro-computer it doesn’t tell the whole

story.

Because it doesn’t cover the vitally important factors

that make the Millbank System 10 what we call the
‘heavy-duty’ computer.

Like exceptionally high design quality and unique

internal architecture that gives incredibly fast memory

access.

Like manufacture from the highest quality components

and materials available.

Like a special switching device which reduces wear
and tear on major working parts.

Like a device which protects your programs and files
from power failure.

And there’'s more. Like a non-glare screen for user
comfort to take just one example.

It all adds up to a solid, reliable micro-computer with
a full twelve month warranty {an important point to
check).

It includes the ‘industry standard’ CP/M disk
operating system that gives you access to a vast and
ever-increasing software library.

PRACTICAL COMPUTING December 1981

networking, communications - it's ideal for mainframe
preprocessing and data entry.

In fact, it’ll do virtually everything you want from a
micro-computer - consistently and reliably. See it
before you make an irreversible decision.

There’s almost certainly a Millbank dealer near you.

The Millbank System 10

. D

MILLBANK
COMPUTERS
- s —_ -

Millbank Computers Ltd.
98 Lower Richmond Road,
London SW15 1LNA
Telephone: 01-788 1083

@ Circle No. 123
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ELECTRONIC GAMES

ATARI SPI_\EE INVADERS

DATABASE T.V. GAME

Hand-held Invaders Games available £19.95
« Invaders Cartridges avaidable to fit
ATARI RADOFIN ACETRONIC PHILIPS G7000
Carwidges also avaable for
MATTEL TELENG ROWTRON.
DATABASE INTERTON

ADD-ON £199

ADAPTOR 000

The most popuiar 1
the market with a range of over

40 cartridges including SPACE £95
INVADERS with over 112 .45

james on one cartridge inc VAT
THE RADOFIN TELETEXT ADD-ON
ADAPTOR
Plug the adaptor into the aerial socket of your
colour TV  and recewe the CEEFAX and
ORACLE television information services
THIS NEW MODEL INCORPORATES:

" Double height characler tacihty
Teue PAL Colour

FULLY PROGRAMMABLE
CARTRIDGE T.V. GAME
14 Cartridges available
Normal Price £87 86
NOw REDUCED TO:

PROGRAMMASBLE Tv GAME

+ 4 Cartridges + Mains
£39.

Adaptor
inc VAT

£59

ing VAT

CHESS COMPUTERS

We carry a range of over 15
different Chess computers:

Electronic Chess £29.95
Chess Traveller £39.95
Chess Challenger 7 £79.00
Sensory 8 £119.00
Sensory Voice £259.00

Normal Price £73
NOW REDUCED TO:

s EADL | NER
et e 13

SPECIAL OFFERS:
VOICE CHESS CHALLENGER
Normal Price £245 NOW £135.00

ARE COVERED 8Y
THE EXCLUSIVE
SILICA SHOP 2 YEAR GUARANTEE

SPEAK & SPELL

SARGON 2.5/BORIS 2.5
Normal Price £273.70 NOW £199.95
Al prices include VAT

ADDING MACHINE
OLYMPIA HHP 1010

\ Normal Price £49.95
NOW REDUCED TO:
£39.50 b

Teach your chiid to

0.010] "V\ O)||| spell properly with
oooooo this unique learning
Egg” 293 aid. Fully automatic

features and scoring

Additional word

modules available to

extend the range of
words

HAND HELD GAMES

EARTH INVADERS

These invaders are a breed of creature hilherto
unknown to man They cannot be killed by
tradibonat methods they musl be butied The
baltle s conducled (n a maze where squads of
aliens chase home troops The only way ot

ehminating them is by
digging holes and mc_
burytng them

HAND HELD GAMES

GALAXY

The 2nd generation Galaxy Invader The invaders
have re grouped and have a seemingly endless
supply of spacecralt whilst the player’s arsenal is
himited to just 250 missiles to be iaunched from 3
rmussile stations You have 10 prevent the invaders

landing or trom
aestronty vou: nome ] € Q)G
detences [ ] VAT,

Normal Price £57.2
NOW REDUCED TO

£34

Uses ordinary paper!
No need 10 buy expensive
thermal paper!
Fast add histing PRINTER
CALCULATOR 2 lines per
second. 10 digi capaciy
Uses normat adding
machine rolls. Battery or
mans operated
Size 9':"x4%4" 2%’
(Mains adaptor exire)

24 TUNE

ELECTRONIC DOCR

BELL

Normal Price £19.70
NOW REDUCED TO:

£12,....

Plays 24 different tunes
with separate speed
control and volume
control. Select the most
appropriate tune for your
visitor, with approprniate
tunes for different umes of
the year!

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

This telephone answering machine is manufactured by Olympia Business Machines. one of the
fargest Office Equipment manufacturers in the UX. tt is fully POST OFFICE APPROVED and will
answer and record messages for 24 hours a day. With your remote call-in bleeper you can receive
these messages by telephone wherever you are inthe world. The remote call-inbleeper activates the
Answer /Record Unit, which will at your command repeatl messages. keep or erase them. and Is
activated from anywhere in the world. or on your return toyour home or office. The machine can also
be used for message referral. if you have an urgent appointment. but are expecting an important call
simply record the ‘phone number’ and location where you can be reached. With optronal extra

bleepers (£13 each} this facility can be
extended to colleagues and members of
the family. Using a C90 standardcassette
you can record as many as 45 messages

The announcement can be up to 16
seconds long and the incoming message
up to 30 seconds long

The machine is easy lo install and comes
with full instructions It 1s easily wired to
your junction box with the spade connec

tors provided or alternatively a jack plug
can be provided to plug into a jack socket

Most important. of course, 1s the fact that
it 1s fully POST OFFICE APPROVED

The price of £135 (inc. VAT)includes the
machine, an extra-hght remote call-in
Bieeper. the microphone message tape

A C mains adaptor The unit s
9%:"x6"x2' 2" and s fully guaranteed for
12 months. The telephone can be placed
directly on the unit no additional desk
space s required

£135

° Meets latest BBC & IBA broadcast specifications
° Push bution channel change
* Unnecessary to remove the unit 10 walch normal

TV programmes
* Gold-piated circuit board for reliability,
* New SUPERIMPOSE News Flash tachly

MATTEL T.v. GAME

The most advanced TV game n ihe woild 20
cartnidges avadable Add

on KEYBOARD coming £ ing
soon 1o convert the 95var
MATTEL 10 a home computer with 16K RAM., tuily
expandabie and programmabie n Microsofl Basic
Other accessories will be available later in the year

PRESTEL
VIEWDATA

X JOBS, HOUBING & MEALTH

cav:nnn:uv ©hEoRraT 0w

8y 100 Compeny @
e s

GvevBLsua-

Hiptead- B ot

Prestel

The ACE TELCOM VDX1000 Prestel View.
data adaptor simply plugs into the aerial
socket of your television and enables you to
receive the Prestel’Viewdata service in
cotour or black & white
Features
Simphfied controls for quick, vasy operanor
Special graphics teature for high resolution
Stale-of-the arl microprocessar controlier
Standard remote telephone keypad with Presiel
heys ' &
Aulo dialler ncorporated for easy Prestel
acquisiion
True PAL colour encoder using rehabie IC
chioma filter and dela hine »ncorporated for
mimmum picture interference maximum
fidehty
Includes convenient TV .- Prestel swiichbox
Easily connected o standard home or otfice
telephane lines
Fully Post Office approved

price '£228.85

For free iustrated brochute and reviews o6 our tange of electronic games please tetephone 01
301 1111 Free debvery service avadable To oider by telephone please quole your name addi ess
and ACCESSSBARCLAYCARD number @nd leave the rest 1o us Post and packing Free of Charge
Express 48hr delwery service avaitable
CALLERS WELCOME  Demonstranons dady at ow Sidcup shop open trom Sam 6pm
Monday Saturday (Eatly Closing Thursday 1pm  Laie Opering Friday Bpm)

1 ||
l "Ill I - |

2 YEAR GUARANTEE  All goods are rovered by a full yeat s guaraniee and many are lurlhet m"

covered by aur exclusive Srica Shop 2 year Guaraniee

MONEY BACK UNDERTAXING. _  vou are unsatsfied wiih yout purchase and retusn i wiia | | . |

s we wilt gwve you @ full relund g II - g ‘“,

AFVER SALES SERVICE "Illlllll R TTTTE DT "IIIIII'I UL LR )
* COMPETITIVE PRICES

HELPFUL ADVICE

CREDIT FACILITIES

s O i [l i 1"

PART EXCHANGE SCHEME  avalable on second hand machines Ll

CREOIT CARDS WELCOME  Access Barclaycard Diners Club Amencan Espress g

SILICA SHOP LIMITED rcom | ™ ) m" |||'"""
ot lll u

1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX
® Circle No. 124

SicuP Wit
5 TOOTSCRAY Available on all machines out of guaraniee
We are never knowingly undersold
Avarlable on the suitability ol each machme
Full credil facihiies available over 12 24 or 26 months at compelitve

WAY
STREET

NOTE The top of Hatheriey Road
is one way only. Pleass enter from
Sidcup Migh Streer.

Socue R
51T Telephone: 01-301 1111 0r 01-309 1111




SIRTON COMPUTERS

WE HAVE MOVED TO: Unit 14, 29 Willow Lane, Mitcham, Surrey
Tel: 01-640 6931/2/3

MIDAS 1: From £835
MIDAS 2: From £1,790
MIDAS 3: From £2,450
MIDAS 3HD: From £5,495

ITHACA-DPS 1: From £1,345

e Qur versatile Z80 Microcomputers are available as standard units or custom configured to your exact
specification from a comprehensive range of stocked S100 boards.

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

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

e A MIDAS 3, with 64K RAM and 2M Bytes storage on two 8" drives with two Serial 1/O Ports
and CP/M 2 only £3,065

¢ Multi-User System (four users) — MIDAS 3 with 112K of RAM, 1MByte disc storage on two 8"
drives and four Serial 1/0 Ports, and CP/M2 + MP/M — £4,250

* Multi-user Hard Disc System (three users) — MIDAS 3HD with 160K of RAM, 1MByte Floppy
Disc and 10MByte Winchester Disc; Four Serial I/0 Ports and CP/M 2.2 + MP/M — £5,550

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

Boards stocked from Ithaca, Godbout, SSM, S D Systems, Vector, Micromation, Mullen, Mountain Hardware, Hi-Tech, Video
Vector, Pickles & Trout, Cromemco, Morrow — Send for full Price List {(many available in kit form).

RAM Boards
Zpégcsefsa?t%: Eoi::ards £245 Dynamic RAM 16K-64K from £205
SBC100 £265 Static RAM 16K-64K from £205
8085/88 CPU £185 Memory Manager £60
ci il Tpalbe I/So “BPoards 4K RAM/4K ROM £185
2S/4P prov
57"(,%05'\:':383‘??5,() 25/2P or 25/4P or SP/1S or 45/2P from £140
nalogue 8 or i rom

2708/2716 Programmers from £140 Optic aglly coiaiail/0 =
Video Boards IEEE 488 Interface £350
16 lines, 32/64 ch from £114 Miscellaneous
24 lines, 80 ch from £290 Real Time Clock £180

. High Dens Graph/8K RAM £333
Disc Controllers Hi-Tech Colour £296
Versafloppy S/D £210 Motherboards — various from £34
Doubler D/D £310 Extender Board/logic probe £39
Godbout D/D — DMA £280 Maths Board AMD 9511 £330
Mainframes

We are the sole UK Distributor for Integrand Mainframes and Disc Enclosures, available in nine models including Desk Top and Rack

Mounting, with or without provision for Disc Drives. All units totally enclosed, painted on all external surfaces and complete with
power supply etc.

Software
CP/M 1 & 2, MP/M, PL/1, C-BASIC 2, M-BASIC V5, XYBASIC, FORTRAN 80, COBOL 80, CIS-COBOL, PASCAL/Z,
PASCAL M/T, Forth, MAC, ZSID, Disassembler, Wordstar, Datastar, Magic Wand, Wordmaster, Supersort etc etc.
WRITE OR PHONE FOR CATALOGUE
PRICES EXCLUSIVE OF VAT
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Acorn Atom

“uax b Unique in concept —

@ @
~ Video Genje <=

WITH * 16K user RAM plus extended 12K Microsoft BASIC in ROM *Fully TRS-80 Leve! Il soft-
ware compatible *Huge range of software already available *Self contained, PSU, UMF

modulator, and cassette *Simply plugs into
video monitor or UMF TV *Full expansion to
disks , and printer * Absolutely complete

just fit into mains plug.

; S
il
E —
\ B ~
\ 16K + VAT

GP80

by seikosha

Graphics, Normal and

Double- Width Characters
can be printed on the
same line. Pine Feed

Tractor is equipped as
standard.

Two Line-Feed
Commands {1/6 and
1/9 inch}

Print on Plain Paper with
two copies

Self-Test Programme standard

Continuous Self-Inking Ribbon for easy handling
Centronics type Parallel Interface standard
Wide Range of Optional Interface Boards

The most compact 80 column impact
graphic-dot printer available -
ata very compact price

£225 ...

SUPERBRAIN

SuperBrain’s CP/M operating system
boasts an overwhelming amount of
available software in BASIC, FOR-
TRAN, COBOL, and APL. Whatever
your application. . . General Ledger,
Accounts Receivable, Payroll, Inven-
tory or Word Processing, SuperBrain
is tops in its class.

320K £1850 700K £2400

1.56Mb £2750

COMMODORE

COMPUTERS
PET 8K £415
PET 16K £525
PET 32K £650
PET 8032 £895

DISK DRIVES
4040 £695

PRINTERS

EPSON TX80B (inc. I/F &
cable) £299
EPSON MX80T £395
ANADEX DP8000 £495
ANADEX DPI500 £895
ANADEX DP39501 £995

Aculab

Floppy Tape
The tape that behaves
like a disk.
Connects directly to TRS-80
level 2 keyboard. Operating and
file handling software in ROM
8 commands add 12 powerful
functions to level 2 BASIC. No
buttons, switches or volume
controls. Full control of all
functions from keyboard or
program. Maintains directory with
up to 32 files on each tape.

forall TRS 80
& Video Genie owners

e, £165
yoro. S170

L,.E,l;sg; the home computer

g that grows as you do!
‘Special features include
*FULL SIZEDKEYBOARD

Filiid

*ASSEMBLER
Simple to build, simple to operate. AND BASIC
A powerful, full facility computer *TOP QUALITY
with all the features you would
expect. MOULDED CASE

*HIGH RESOLUTION
COLOUR GRAPHICS

Just connect the assembled com-
puter to any domestic TV and
power source and you are ready
to begin.

Full-sized QWERTY keyboard

6502 Microprocessor Rugged
injection-moulded case 2K RAM

8K HYPER-ROM 23 integrated
circuits and sockets Audio

cassette interface UHF TV out-
put Ful assembly instructions

£120 ...

The Second Generation
Personal Computer

Highest performance-lowest price

*48K (8080A} *Full ASCH Upper & Lower

*16 Colours or shades of Grey Character Set

*Multiple High Resolution Graphics  *Unique graphical — Sound
Modes (64 x 71, 129 x 158, 255 x 335} Commands for Smooth Music,

*Character mode (60 x 24) random frequencies &

*Split Screen Modes enveloped sound!

Personal "RS2321/F
at onl
DAI Computer [ a7 2595

VIDEO MONITORS

10” BLACK & WHITE  £85
10 GREEN SCREEN £95

Please add £10 Securicor
delivery charge to all
computers etc.

Plus 15% VAT on all prices.

IcroStyl

9 St. Peter’s Terrace, Lower Bristol Road, Bath, BA2 3BT
Telephone: (0225) 334659.
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o The Paper Tiger 460 sets new standards

Paper Tlger 460 by incorporating many features previously

only avaitable on units costing much more.

Features like a specially developed nine wire ‘staggered column’ head which overfaps the dots

of each matrix character with just one pass of the printhead giving a dense, high quality print
image without reducing the units 160 c.p.s. print speed.

It also ofters a bi-directional logic seeking device to enhance its print optimisation character-

istics and wide range of 'print versatility’ features such as mono or proportional spacing, auto-

matic justification, programmable horizontal and vertical tabbing, and ‘fine’ positioning for

Paper Tiger 560 SHERE A

The Paper Tiger 560 is the first printer which bridges the gap between convenitonal matrix
and ‘daisy wheel’ types offering quality printing at a relatively low price.

Full "width’ 132 column printing at 160 ¢.p.s., a unique nine wire ‘staggered’ print head, bi-
directional printing, an inbuilt tractor feed and a host of selectable teatures set it apart from
ordinary matrix printers.

Plus for even greater versatility a full dot plot graphics
facility if supplied which includes a 2K

buffer.

2995 + VAT

Books &bitS oo  vinss

Diskettes — ribbons — Paper

chips (2114 x 2 1K) £4 pair.
RS232 to Centronics interfaces £40 etc. etc.
A variety of second-hand computer
equipment usually available,
spares, repairs and service.
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Thenew flexible multi-user system

TheVectorGra

phic 5005

from Almarc

with § megabyte Winchester,630k floppy disc

The new ¥ector 5005 is a multiple-user,
multi-tasking hard disc system for general
business and word processing applications.

Itis a low priced system with highly rated
capabilities.

It supports up to a maximum of 5 users
and gives 5 megabytes of high-speed totally
reliable. Winchester disc technology with
Vector's automatic error correction feature. Itis
also MP/M compatible.

Total flexibility means that the VG 5005's
terminals can work independently which
permits the widest possible range of usage. One
user could use Execuplan for financial planning
whilst the second user is entering sales

compatible applications software
will run on the system e.g.
COBOL, FORTRAN,
PASCAL, BASIC
COMPILER, ALGOL, PL/|
and other statistical and
data based management
packages.

The Vector Graphic
5005 is ideal for application
packages, such as accounts,
stock control, payroll, word processing,
financial modelling and solicitors packages,
all available from Almarc.

For further information on the VG 5005

information with accounting
software and the third may run
correspondence simultaneously
with Vector's Memorite Il word
processing software. Each user
gets a full 56k bytes of RAM and
most other standard CP/M

Almarc

write ortelephone Almarc. Complete
sales and servicing facilities are available
throughout the UK.

Almarc Data Systems Limited, Also at:

Great Freeman Street, Green Street,
Nottingham NG3 IFR. High Wycombe,
Tel: (0602) 52657. Bucks. HP11 2RF
Telex: 37407 Almarc/G. Tel: (0494) 23804.

DATA SYSTEMS

® Circle No. 127
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EXATRON
STRINGY
FLOPPY

for TRS-80
users only

£120 each.

Dealer Price 5 for
£400.

MBS TERMINALS LTD.

119-120 High Street,
Eton, Windsor, Berks.

® Circle No. 128

S.B.D. Software is proud to announce their distribution agreement with
the most up to date APPLE-only magazine in America.

CALLA.P.P.L.E.

Now you can purchase this outstanding magazine for the low price of
£1.75 per issue.

Your subscription for 12 or 24 magazines may start from any month in
1981.

Single back Issues are available at£2.25 perissue including postage and
packing.

A bound volume of the 9 issues in 1980 is available for £20.00 including
postage and packaging.

{Please note that in 1980 & 1981 there were only 9 issues published but in 1982 there
will be 12 issues.}

SPECIAL INTRODUCTORY OFFER
expires 31st December 1981

12issues @£19.50 24 issues @ £39.00
Act Now and Save

NAME
ADDRESS..............
TOWN
POSTCODE.........cccccooovvviimmr,

12 issues Sub. @£19.50 24 issues Sub. @ £39.00

Please start my subscription

Month Year

Barclaycard//\ccgss Number Expiry Date

Please make cheques payable to CALL APPLE [UK)

Sendto- CALL APPLE (UK}
¢/o SBD Software
FREEPOST
RICHMOND
SURREY TW9 1BR
{No postage stamp required)

Telephone: 01-940 5194 ® Circle No. 129

STOP PRESS!
MZ-C0OK

with 48 Kbytes of memory . SHARE
-and integrated cassette

FOR £345 + VAT

MAIL ORDER ONLY _

Cash/cheque with order please.

FULL RANGE OF
SHARP COMPUTER PRODUCTS

1
-AVAILABLE
I — — o
For quote contact
| CHESHIRE COMPUTER

SERVICES LIMITED
Broom House, Highfield Road,
Manchester M19 3WD.

Tel: 061-224 9680.

® Circle No. 130
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TRS 80 MODEL 111
DUAL DENSITY DISK DRIVES

INTERNAL DRIVE PRICES CAPACITY EXTERNAL DRIVE PRICES

1 x 40 TRACK DRIVE

2 x 40 TRACK DRIVES

1 x 80 TRACK DRIVE

2 x 80 TRACK DRIVES
EXTERNAL 2 DRIVE CABLE

1 x 40 TRACK DRIVE  £420
2 x 40 TRACK DRIVES £599
1 x 80 TRACK DRIVE  £490
2 x 80 TRACK DRIVES £729

184K BYTES
368K BYTES
368K BYTES
737K BYTES

£236
£440
£299
£569
15.50
2 x 80 TRACK DOUBLE
SIDED DRIVES

1474K BYTES
£999

INTERNAL DRIVE PRICES INCLUDE DISK
CONTROLLER BOARD, POWER SUPPLY
UNIT AND ALL CABLES AND CON-
NECTORS REQUIRED FOR INSTALLATION.

EXTERNAL DRIVES ARE DIRECTLY
COMPATIBLE WITH THE TRS 80
AND VIDEO GENIE
EXPANSION INTERFACES.

MODEL

Call your nearest dealer for a demonstration:

RADIO SHACK LTD.,

188, Broadhurst Gardens,

London NW6
Tei: 01624-7174

COMPSHOP LTD.,
14, Statton Road,
New Barnet, Herts.
Tel: 014412922

COMPSHOP LTD.,
311, €dgware Road,
London W2

Tel: 01-262.0387

COMPSHOP LTD,,
19, Herbert Street,
Dublin 2

Tel: 604165

LONDON COMPUTER
CENTRE, 43, Gratton
Way, London W1
Tel: 01.388.5721

N.LC.

61, Broad Lane

London N15.

Tel: 018080377
CROYDDN COMPUTER
CENTRE, 29a, Brigstock
Road, Thornton Heath
Surrey .

Tel: 01689-1280

P JEQUIPMENT LTD.,
3, Bridge Street,
Guildford

Tel: 0483.504801

R.DS.ELECTRICAL
LTD., 157-161, Kingston
Road, Portsmouth

Tel: 0705812478

TANDY HASTINGS
LTD., 48, Queens Road,
Hastings.

Tel: 0424 431849

MICROWARE
COMPUTING
SERVICES, 57, Queen
Charlotte Street, Bristol
Tel: 0272-279560

BLANDFORD
COMPUTERS, Higher
Shattsbury Road,
Blandtord Forum

Tel: 0258-63737

TAPE SHOP

321 Viaduct Road,
Brighton

Tel: 0273609099
PARWEST LTD.,
18 St. Mary Street,
Chippenham .

Tel: 0249-2131

COMPUTER SHACK
14, Pittville Street,
Cheltenham.

Tel: 0242.584343
ENSIGN,

13-19, Milford Street
Swindon, Wilts

Tel: 079342615
TANDY
GLOUCESTER,

13, Clarence Street,
Gloucester

Tei: 0452-31323
COMSERVE,

98, Tavistock Street
Bedford.

Tel: 0234-216749
CLEARTONE
COMPUTERS, Prince of
Wales Ind. Estate,
Abercarn, Gwent
Tel: 0495-244555
EMPRISE LTD.,

58, East Street,
Colchester,

Tel: 0206865926

MAGNUS MICRO-
COMPUTERS,

139 The Moors,
Kidlington, Oxford,
Tel: 086756703

CAMBRIDGE
COMPUTER STORE,
1, Emmanuel Street,
Cambridge

Tel: 022365334

1.C. ELECTRONICS,
Flagstones,

Stede Quarter,
Biddenden, Kent.

Tel: 0508-291816
MICRO CHIP SHOP,
190, Lord Street,
Fleetwood, Lancs.
Tel: 03917-79511
HARDEN MICRO-
SYSTEMS, 28-30, Back
Lord Street, Blackpool
Tel: 0253-27590
AMBASSADOR
BUSINESS COM.-
PUTERS LTD.,
Ashley Lane Works,
Shipley, W. Yorks
Tel: 0274595941

Q-TEK SYSTEMSLTD,

2 Daltry Close, OId
Town, Stevenage, Herts
Tel: 043865385
CDMPUTER & CHIPS
Feddinch Mains House,
St. Andrews, Fife,
Scotland

Tet: 0334-72569

NORTH WEST
COMPUTER
CONSULTANTS LTD.,
214 Market Street,
Hyde, Cheshire

Tel: 061-366-8624

HEWART MICRO
ELECTRONICS,
95, Blakelow Road
Macclestield.

Tet: 0625-22030

KARADAWN LTD.,
2 Forest Way

Great Sankey,
Warrington .

Tel: 0925572668

PHOTO-ELECTRICS,
459 London Road,
Sheffield.

Tel: 0742-53865

ARC ELECTRONICS,
54, Heron Drive, Sandal,
Nr. Waketield,

W. Yorks WF2 6SL
Tel: 0924-253145

VICTDR MORRIS
LTD., 340 Argyle
Street, Glasgow,

G28LY
Tel: 041-221.8958

THOMAS WRIGHT LTD.,
Thorite House
Laisterdyke,

Bradford.

Tel: 0274663471

GNOMIC LTD.,
46, Middle Street,
Blackhall,
Hartlepool.

Tel: 0783863871

BRIERS COMPUTER
SERVICES, 1, King
Edward Square,
Middlesborough,
Clevland

Tel: 0642-242017

3 LINE COMPUTING,
36, Clough Road. Hull.
Tel: 0482445496

H.C, COMPUTER
SALES LTD., 182,
Eaflsway. Team Valley
Trading Estate,
Gateshead.

Tel: 0632874811

EWL COMPUTERS LTD.,
8, Royal Crescent,
Glasgow.

Tel: 041-332.7642

Please add VAT to all prices.

Delivery at cost will be advised
at time of order,
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PRINTERS

SEIKOSHA GP-80

The Smallest 80 Column Dot
Matrix Printer.

Unique printer principle. 80 col

OKI MICROLINE 80 & 82A

Compact 80 Column Printer.

80-120 cps. Uni direction ML 82A bi-
- direction). Parallel interface. Serial

Six models. 80 cps. Bi-directional.
Parallel interface. RS232 Pet Apple
TRS 80 Video Genie Sharp
options. Letter quality. Lower case
descenders. Condensed enlarged
and bold characters. Models
provide tractor roll and sheet feed -
MX-80 £353  bit image graphics - up to 15 s

MX-80 F/T £399 baper MX-82 £447
MX-80II £399 MX 80 F/T-II £447 MX-100£569

lines. 30 cps. 12 cpl Plain Paper. x A interface option. (ML 82A standard).
- ,’ . Tractor drive. Weight 2.5 kg. Sl Pin and fniction feed. Tractor
* ——— Mq _ Footprint 12.6 sq. ins. Bit option. Condensed and expanded
- addressable graphics. Parallel = £ = characters. 80, 40, 66 and 132 cpl.
interface standard. RS 232 Apple - " .
Pet TRS 80 options
ML 80 £299
£199 ML 82A £437
EPSON MX SERIES OKI MICROLINE 83A
£ \ Low Noise, Low Price- Medium Speed 15' Printer.
3 High Performance Printer L 120 cps. Bi-direction. Pin and

friction feed. Tractor option. 132 cpl
at 10 cpi. 4 character sizes. Graphic
characters. Parallel and seral
interface. Fast serial interface
- option_

£827

ANADEX DP-9000 RANGE

Fast, Versatile Printers.

Seven models. Up to 15 inch paper
width. Lower case descenders.
160-220 cps bi-directional pnnting.
RS232 current loop & parallel
interface. X on X off. Optional 2K
buffer. Multiple print densities.
Fast print of mgh-density bit
image graphics.

DP-8000 £541
DP-S000L £747
DP-9000 £841

DP-9001£888 DP-9500 £935
DP-9500L £841 DP-9501 £982

TEC STARWRITER

Best-Buy Daisy Wheel Printer.

Bi-direction. 25 cps. Low cost
supplies. Standard Daisy Wheel.
Carbon and fabric nbbons. Parallel
or RS232 interface. Sheet feeder
options.

Parallel Interface £1020
Serial Interface £1067

LEAR SIEGLER 310

Professional Dot Matrix
Printer.
High throughput. 180 cps. Bi-
| 4 direction. Fast head travel. Space
l ‘ ! skip over. Lower case descenders.
W | Enlarged and bold fonts. Parallel
i )

' RS232 and current loop interfaces.

% X on X off. Condensed character
option. Sound reducing option.

£1386

® Authorised distributor

® Rapid delivery

® Dealer educational & quantity discounts
® Prices exclude VAT

RIVA TERMINALS LTD.

Glendale Park, Fernbank Road, Ascot, Berkshire SL5 8JB
Tel: Winkfield Row (03447) 5193 Telex: 847530

Northern Office: Tel: Harrogate (0423) 503867

36

® Circle No. 132
PRACTICAL COMPUTING December 1981




The suppliers of the first Basic Compiler for the Pet, v_\_LY
Oxford Computer Systems (Software), proudly announce:
\ ©

ETSPEED*

the first of a new generation of Basic Compilers for Commodore systems. PETSPEED is a
fully compatible, optimising Basic Compiler for Commodore Systems. Programs written in
Pet Basic may be compiled WITHOUT alteration to give a highly efficient object program
saved as a program file on disc.
PETSPEED supports advanced features previously only available on much larger systems:

® OPTIMISATION — this feature, previously provided only on large computers, results
both in smaller programs and much faster code.

® DATA — in addition to FLOATING POINT, STRING and genuine INTEGER arithmetic,
the Compiler uses extra internal data types. Although this is completely transparent to the
user, it allows many operations which would otherwise be carried out in floating point to be
executed in integer arithmetic. This means FASTER code and more efficient operation.

® COMPATIBILITY — any Pet Basic programme can be compiled.

e LONG VARIABLE NAMES — meaningful variable names can now be used in Basic
programs allowing easier DE-BUGGING and maintenance.

® SPEED — Compiled programs run at up to 30 TIMES the speed of Pet Basic.

® PROGRAM SIZE — the size of long programs is considerably reduced leaving room for
extra code and data.

® COMPILING SPEED — PETSPEED is driven entirely in machine code giving a
Compiling Speed of 2 LINES PER SECOND.

® USER SUPPORT — in addition to the fully Comprehensive manual, a telephone and
postal enquiry service is available to answer questions from users of PETSPEED.

® AVAILABILITY — use PETSPEED for all your 8000 series programming including the
NEW 8096.

Also available from OXFORD COMPUTER SYSTEMS (SOFTWARE):

COMPILED INTEGER BASIC — a very fast Integer Compiler for ALL Pet models. Compiled
Basic is for those applications where the speed of the machine is required without the
inconvenience of assembly level programming.

"'000%"

““admirably fast code . . .’

“exciting extra commands . . . Printout
(the Pet users magazine)

Compiled basic is already widely used in education and research. it is ideal for applications
that do not require floating point arithmetic e.g.

%® DISC HANDLING — disc operations in Compiled Basic are much faster than in Pet
basic. Compiled Basic provides a set of extra IEEE commands to speed up the process even
further.

® FAST INPUT/OUTPUT — Compiled Basic is ideal for fast 1/O such as Datalogging,
driving fast peripherals etc.

® POKING THE SCREEN — poking to the screen is incredibly fast in Compiled Basic.
This, together with the PLOT command makes Compiled Basic ideal for any graphics
application.

® SEARCHING and SORTING - large quantities of data can be processed at real
machine code speed.

® SPEED — Compiled Basic programs run at up to 150 TIMES the speed of Pet Basic

.

WHICH COMPILER IS SUITABLE FOR YOUR APPLICATION?
At Oxford Computer Systems we can advise on which Compiler is most suitable for you.

A PETSPEED ftor 8000 series. . . . . £225.00 COMPILEDBASIC ... ... ... ............ £150.00
PETSPEED for 8096 series. . . .. £300.00 (for all Commodore Systems, including COMPUTHINK drives.}

* SPECIAL OFFER: PETSPEED for 8000 series PLUS COMPILED BASIC for just £300.00
(if your order is received before 31 December 1981)
For further details contact:

Oxford Computer Systems (Software) Ltd.
7 & 8 Park End Street, Oxford OX1 1HH Telephone: Oxford (0865) 722872
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Palantir

Multi Processor Systems
With Hard Disc Drives

The advantages are as follows: —
1. Each professional quality terminal has its own 64K Z80A computer. In this way maximum
processing speeds are achieved, avoiding delays usually associated with multi terminal systems.

2. The hard disc drive with fixed and removable discs allows rapid access of information with adata
transfer rate 40 times faster than most floppy discs and 10 to 96 megabytes of storage. Daily
back-up of information is very rapid and takes about 3 minutes rather than the 30 to 60 minutes
involved in copying on to tape or floppy discs.

3. To provide maximum system flexibility the following options are available: — 232C serial ports
(2 are standard), ASCII parallel ports, 2 megabyte dual 8" floppy drives, number of terminals
expandable from 1 to 24 {more if required).

4. Industry standard CP/M allows access to a wealth of existing software. We will be pleased to
quote for your special requirements. Software and hardware back-up and maintenance available
throughout the U.K.

*Registered trademark applied for by Harmer Simpson (UK) Ltd.

Harmer Simpson (UK) Lt¢d.

Ferrari House, 258 Field End Road, Eastcote, Middlesex HA49UZ. Tel: 01-429 1266. Telex: 929804 HARMER G.
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 CP/M SOFTWARE

* NEW » WORDSTAR 3 »* NEW «

WORD-STAR™ Version 3.xx has now been released. New
features include: column move capabilities, horizontal scrolling
—up to 240 columns and even clearer menus. Alsoreleasedis
MicroPro’s own spelling checker — SPELLSTAR.

WORD-STAR 3.xx £255/£30
MAILMERGE 3.xx (optional) £ 60/€£10
SPELLSTAR (optional) £125

IN ADDITION METROTECH SUPPLIES A TRUE ENGLISH
DICTIONARY, REPLACING US WORDS WITH ENGLISH

NEW * RECORDS MANAGEMENT » NEW

Ideal for office records including personnel, stock, clients and
accounts. Features include:

* Comprehensive calculation

* Record selection on updates and reports

* Full sorting facilities

* WORDSTAR INTERFACE — for selective mailing

COMPSOFT DMS £400/£25

NEW * MICROPLAN * NEW

If you have any problem that you would normally solve with
pen, paper and a calculator, then MicroPlan will help you.
MicroPlan will perform most types of calculations working in
rows and columns, as well as advanced financial analysis.

MicroPlan £295/£20

LANGUAGES/UTILITIES

CBASICII

COMMERCIAL DISK EXTENDED BASIC
SBASIC

COMPILER STRUCTURED BASIC £175/ £30
SUPERSORT | £125/ £20
WORD-MASTER SUPERIOR TEXT EDITOR  £75/ £20
MET/ TWAM INDEX SEQUENTIAL FILE
ACCESS IN CBASICII

MICROSOFT BASIC 80 INTERPRETER
MICROSOFT BASIC COMPILER
MICROSOFT FORTRAN 80
MICROSOFT COBOL 80

£75/ £20

£55/ £15
£155/ £25
£195/ £25
£215/ £25
£315/ £25

MICRO DATA BASE SYSTEMS

MDBS is a database system offering full network
CODASYL-oriented data structures, variable length
records, read/write protection, one-to-one, one-to-
many and many-to-many set relationships. Add on
features are: an interactive report-writer and query
system, a dynamic restructuring system and a recovery-
transaction logging system.

MDBS prices start from £600/£30
Primer manual 5

COMMUNICATIONS

BISYNC-80/3780 and BISYNC-80/3270 are full
function I1BM 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!

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

BISYNC-80/3780 P.O.A.
BISYNC-80/3270 P.O.A.
MET/TTY £95/£15

DATA MANAGEMENT
SELECTOR I1I-C2
An easy to use Information Management System;
requires CBASIC I £185/£30
SELECTOR IV
An advanced Information Management System;
requires CBASIC || £275/£35
DATASTAR
Powerful data entry, retrieval and update

system £195/£30

FINANCIAL REPORTING

REPORT WRITER

You input the values — Report Writer will perform your
calculations and produce a report with your headings,
totals and summaries £95/ £15
GLECTOR

General ledger option to Selector Ill; Requires Selector
llland CBASIC I £185/ £30

All software is Ex-stock except MDBS and avallable on stan-

dard 8” disks or 5” disks for Vector MZ, Superbrain and"

Dynabyte.
* Postage and Packing £2 per order.
* Add 15% VAT.
* State which disk type and size.
* All orders prepaid.
Telephone orders welcome for Access, Barclaycard,
American Express or Diners Club.
CALL 0895 58111 Ext. 247 or 269
or write to:

METROTECH MAIL ORDER
WATERLOO ROAD UXBRIDGE
MIDDLESEX UB8 2YW

enclosing cheque, PO’s payable to METROTECH

tml WORD-STAR is a trademark of Micropro.

Prices are shown as Software with manual/Manual only.
Prices correct at time of going to press

METROTECH are sole U.K. distributors of DYNABYTE microcomputer systems.
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Turn your Apple into the world’s
most versatile personal computer.

The SoftCard™ Solution. Softcard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Appleinto
a CP/M based machine. That means
you canaccessthe single largestbody
of microcomputer software in exist-
ence. Two computers jn one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except 0) of
yourApple. No modificationsrequired.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

CP/M for your Apple. You get CP/M
on disk with the SoftCard package. It's

a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And that'’s the key to the
versatility of the SoftCard/Apple.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk /0
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.

‘More languages. With SoftCard and

CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or
Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.

Demonstration. See SoftCard at your
local Apple dealer. Or we'll send it to
you with a dealer list. You will find it
simplicity itself to operate. Call or
return the coupon to us.

SoftCard is 8 trademark of Microsoft. Apple H and
Apple Il Plus are registered trademarks of Apple
Computer. 2-80 is 8 registered trademark of Zilog,
Inc. CP/M is a registered trademark of Digital
Research Inc.

Caxton Software Publishing Company, 10-14 Bedford Street, Covent Garden, London WC2. Telephone 01-379 6502

(] Please send me a SoftCard. | enclose a cheque for £225 (+ VAT at 15%).

Distributor for

AEROSOFT

[J Please send me further information. O User O Dealer

Name Position Company

Address

Primary Interest PRC
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Welcome the big boys

GOD. BEING A conservative sort of chap — not a surprising trait
in one as old as He — is traditionaily said to be on the side of
the big battalions. At least, this was Voltaire’s view, and
events since his time have scarcely, if ever. proved him
wrong.

We are now about to witness a new and interesting test of the
old saw. The big, old computer companies have now shed
their towels above high-water mark and are ankle-deep in
the briny. They are audibly slapping their arms against their
sides and crying out ‘““‘How can it be so cold™!

In other words, IBM, Xerox and our own sickly ICL — among
others — are committed to assaults on the micro market. and
it will be very interesting to see what happens. On the one
hand there are some friends of mine in Oxford who have been
busily burrowing backwards into the sand for two years now,
saying “Ooh — just wair till IBM arrives — we don’t want to
be caught in the open when that happens™; on the other,
persons of more sanguine temperament are wondering
whether the giants do not bring some pretty discouraging
handicaps with them to this difficult market.

How might one delineate the issues? The straightforward argu-
ment is that the big guns will out-shoot the little guns. The
whole world’s micro business this year amounted to only
five percent of IBM’s turnover. If IBM had to give a machine
to everyone who already has something from their rivals. it
could. The giants have the capital manufacturing capability.
the designers, the programmers. the outlets, the maintenance
people — everything, in short, which the micro business has
so far lacked.

There is littie doubt that a lot of people who distrust micros will
feel much better about the little beasts when they have one of
these well-known names on the front. There is little doubt
too that micros need to be made in quantity to high standards
and sold through efficient dealer networks. Whether the big
firms get into the business or not. this will happen spon-
taneously through the demands of the market.

In one of the first editorials I wrote on this page, | compared the
micro business to the early days of the motor industry when

Cars then were very like microcomputers now. There were dozens of
different kinds, allied only by their unreliability, incompatibilty and
the fanatical enthusiasm of their owners. Those owners would speak
disparagingly of *horse and buggy™ ideas and would happily spend
six hours travelling six miles because they had had the fun of fitting
new big ends after the second mile, re-wiring the ignition after the
fourth and then retrieving — as Kipling so movingly describes in one
of his stories — the contents of a ball-race dropped along six furlongs
of un-metalled road.

Well, so it is now. The difference is that the fans of microcomput-
ing have a more gullible public. Many people are being persuaded to
ride in our new bangers. They are holding their hats and waiting for
the big thrill. It may come, or, what is more likely, the whole mess of
machinery may blow up, cover all concerned with hot oil and sit
lifeless by the roadside.

In two years we have got to the point where the big firms are
emerging — the Austins, Peugeots. Oldsmobiles. The ques-
tion is, are these big companies the right big companies? The
reason they might not be is twofold. Firstly, the traditional
computing business is dedicated to selling answers to expen-
sive administrative problems to people who know nothing
about computing but are happy to pay several times what the
hardware is worth because they are promised *‘total solu-
tions’’.

The structure of the big-computing business means that these
firms can — they have to — work with very large margins
indeed. A large part of their overhead is spent on publicity
and marketing. It is common for salesmen to earn 30 percent
of invoices with many, many 0Os.
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That kind of money is paid to salesmen rather than program-
mers or engineers because the hard bit is in getting the
customer to bite on the bullet. If customers were queueing up
to buy. as they are in our business, then the salesman’s
30 percent will just disappear as manufacturers compete by
cutting costs. One wonders whether a company organised
round selling to a small number of rich. reluctant customers
can convert itself into a mass-market operation.

The second problem follows from the first. In the big-comput-
ing business, the man who signs the cheque will never sully his
hands with the keyboard. He expects to get value out of his
purchase through the efforts of his data-processing depart-
ment. It suits everyone in this set-up to make the machine
pretty complicated to use. because that increases the
mumbo-jumbo that can be used to baffle the businessman
and increases the DP people’s hold on their jobs:

In consequence, the big computing companies are full of people
‘who have devoted their lives to making computing difficult. If
you walk into the technical department of Intergalactic Won-
derComps and tell them that what they are doing can be. and
often is. donc by ten-year-olds. thev get understandably
mitfed. If you invite them to reverse the whole trend of their
professional careers and try to make the machine easier to
use rather than harder they are apt to go very limp on you.

This is unfortunate for IWC because the way things look in the
micro business, hardware on its own is going to be a fairly
lean market. There will be a lot of it. but the margins will
inevitably be thin and a lot of the 200-300 micro manufac-
turers in the world must go to the wall over the next few years.
The problem for the giants is that buyers of micros want the
hardware only to get the software to run. But. of course, the
giants are full of peopte who are convinced that software
ought to be complicated.

Micro-software needs a completely new cast of mind. It needs
people who are violently anti-elitist. who view with deep
suspicion everything more complicated than counting on the
fingers of one hand. They have to believe that computing is
not difficult, merely tricky. and that with luck, time will make
it a lot less so.

It may not be easy to get the technical people in the big
companies to change their habit of thought. Ever since
micros first appeared. they have regarded them as toys. Their
companies are now getting into the market only because the
money men can see that if they do not do something now
there will not be much big-computing business left in a few
years’ time.

If the technicians cannot be won round, then the big companies
are going to be stuck with big overheads and a very standard
mass-market product which relies on other people’s software
to make the sales and take the profits.

There is another rcason why the big companies are unlikely to
do well in the key area of software. New software comes from
someone with a good idea sitting down in front of a keyboard.
It makes no difference whether the keyboard is in IWC’s
technical centre or in a front room in Walsall. Even IWC is
limited to the good ideas in the heads of its employees. Even
supposing they are not contaminated by obsolete doctrines,
there are nowhere near as many of them in there as there are
of us out here.

And that argument brings us full circle. If it turns out to be true,
the future of big computing companies in the micro market
looks hard. However, in the process of getting in. they will do
us all a fair amount of good. They will greatly increase the
stock of hardware in use in the world, and will improve the
reputation of the microcomputer but, one hopes, without
putting too many of us out of business. |

a4
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WEIGH U

® S-100

® 12 slots

® Z80A Microprocessor

® Real time clock

® Interrupt driven hardware

® Double density, single or double
sided 5" and 8” floppy disc drives

® 5” and 8" Winchester drives
(option)

® Tape back-up (option)

® Cartridge disc drives (Equinox 200)

@ 64KB Dynamic RAM with parity

@ Static RAM (option)

©® Up to 384KB RAM (option)

® Two serial ports

® Additional serlal and paraliel
ports (option)

=

. -~ g
i_/ E

® CAP Microcobol
® CP/M, CPINET, MP/M
® TURBOCHARGER Il for greater

disc capacity and performance
for your CP/M software

® BASIC, COBOL, FORTRAN,
PASCAL, C, LISP, APL, FORTH

® Word Processing

® [nformation Management

@ Powerful Utilities-Z80 Assembler,
Editor, Debugger and linker

® Analog/Digital and Digital/
Analog interfaces

® Prestel/ Viewdata

©® Mainframe/Micro
Communication

® Networking

® CCTA Approved Systems

Built to high quality standards by IMS International
And consider the price —from £1750

SUP-
4

COMPUTER SYSTEMS LIMITED

Specialists in Multi-user Microsystems

Kieeman House, 16 Anning Street, New Inn Yard,
London EC2A 3HB. Tel: 01-739 2387 & 01-729 4460
Telex: 27341

® Circle No. 137
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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.

Conclusive evidence

BORIS ALLAN'S article on “The limits of
my world” in the September 1981 issue
does not show that “the world of non-
recursive algorithms has increased -its
limits to include Ackermann’s function”
but that the Ackerman (A) function is a
general recursive function if and only if
the Griffin (G) function also is.
The A function, you will recall, is
defined on the non-negative integers by:
A1 A (ON) = N+l
A2 A (M+1,0) = A (M)
A3 A (M+1, N+I) = A (M,A(M+1,N))
Allan’s “definition” of the G function
contains three strings of dots and the
phrase: “The sequence of G operators is
easily extended”. This looks recursive, as
does a mathematical definition of my
own:
For M> 1 and N> O
GITGml =T
G2TG2N = TxN
G3TGM+ 1(N+ 1) = TGm (TGm+1N)
The “ordinary algebraic expression”
A (M,N) =2 Gm (N+3) — 3
is a relationship between two generally-
recursive functions; there is no non-
recursive algorithm for computing ‘either
_the G function or‘the A function for
general M and N. :
' George Miles,
Wyken,
Coventry.

Stretching language |

IN HIS article “The limits of my world” in
the September 1981 issue, Boris Allan
makes two claims: that he has given an
ordinary algebraic expression for Acker-
mann’s function, and that this allows us to
perform the computation of the function
in a non-recursive manner. Neither is
justified.

In the first place, “an ordinary alge-

“braic expression using G-operators” is a
contradiction in terms. It is as if I set out
to demonstrate that a human being can
run a mile in less than a minute, by run-
ning using a motorbike.

This is not extending the limits of lan-
guage; it is just using words differently
from everybody else — fine for Humpty
Dumpty but not very helpful for the rest
of us.

As for the second point, Allan offers no
evidence. The non-recursive algorithin
clue to Guttman he gives makes no use of
his equation. That is not surprising since
the G-operators themselves are recur-
sively defined — Gm is defined in terms
of Gm-1.
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It should be made clear, though, that
recursion is never necessary in program-
ming. This is pointed out in, for instance,
chapter 3 of Wirth’s book Algorithms +
data structures = programs, where there is
even an exercise which asks the reader to
formulate a general method for translat-
ing recursive programs into non-recursive
programs.

Incidentally, the distinction between
primitive recursive functions and general,
but non-primitive, recursive ones is irrel-
evant here, as Allan would realise if he
consulted a textbook on mathematical
logic to find out what these terms mean.

Just because recursive programming

| can, in principle, be dispensed with does

not mean that it always leads to inefficient
programs; Allan has clearly failed to show
that it does so in the case of Ackermann’s
function. This is, in any case, a poor
choice of function for discussion because
the limiting factor is not the depth of
stacking. It is easy to write a program for
which the maximum stack depth in com-
puting A (m,n) is m+ 1. The real problem
is the rapid growth of the function since A
(4,2) is: -
(2 raised to the power of 2'*) — 3
which has more than 19,000 digits.
R A Litherland,
Cambridge.

Portmanteau word

ROBERT Bittlestone, “The Chile Experi-
ment”, September 1981, is plainly a
greater exponent of the portmanteau
word than even H Dumpty. Can he give a
proof, in mathematical notation — rather
than in recursive, self-referential, socio-
logist jargon — that ‘my Gemini 64K
RAM board, which has no “parity bits
and error corrections”, is not working? It
does, always. Of course he cannot; no,
Stafford Beer is bluffing.
Chris Blackmore,
Ilminster,
Somerset.

Erroneous factorials
1 wOULD like to point out an error in the
* program to calculate factorials written by
Simon Harris and published in your
March 1981 issue. The author makes the
mistake, whenever a carry occurs, of
adding it to the next element of the array
to be processed. On the next iteration of
the inner loop the carry would be multi-
plied by N, causing an erroneous result.
The carries should be performed after all
of the elements of the array have been
multiplied by N.

Those who write machine code may
like to note that the ZX-80 stores the
value correctly if a negative Poke is per-
formed. This is useful when calculating
relative jump displacements or storing
indices for the index registers.

Colin Mongardi,
Eastbourne,
East Sussex.

Contentious bones

DICK WARN'S article, August 1981 issue,
succeeded in combining two bones of
contention in one package; Basic versus
Pascal, and educational computing.
There is little in it to be criticised — if it
had been written 10 years ago. It seems to
ignore the actual microcomputer situa-
tion — Basic is.

The only way Pascal, or any other
structured alternative, might become
generally acceptable is if the manufac-
turers of microsystems were to sell their
machines with it on board. Aslongas I, as
a school and personal computer user, am
buying a machine which comes with Basic
as part of the package, it is what I am
going to use. Even if Pascal is available as
an alternative, it costs more money.

The arguments one reads are interest-
ing and instructive, but they are not really
concerned with practical computing.
There seems to be a group of people,
possibly those with professional com-
puter training, who have not yet realised
that computing is passing out of the hands
of the professional into the arms of the
amateur in terms of quantity of program-
ming.

With regard to educational computing,
three main objectives can be set. To intro-
duce pupils to computer programming; to
acquaint pupils with the use of microcom-
puter systems; and computer-aided
learning, CAL. Warn’s article did not
differentiate between these but they do
have different major criteria both for
hardware and software.

Considering the first, he admits that
Pascal is more difficult to learn but sug-
gests, by implication, that pupils may be
slightly bewildered, frustrated and
baffled by the limitations of Basic. I have
not found this to be the case. I teach
simple Basic to pupils of ages from 13 to
18 years and my major problem is fighting
them off the micro.

Most never reach a stage where they
run into the situations described in the
article. Few school pupils are bothered by
a lack of portability and few of us in
schools are going to do more than read

(continued on page 45)
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TODAY’S

BEST o

PRICE
PERFORMANCE |
RATIO
FROM A
MICRO
COMPUTER
FROM

£m ALTERNATIVE MODEL:
‘QD’ 700K DISK £2150

Standard Model 64K RAM/320K DISK

SUPERBRAIN

MASSIVE DATA STORAGE WORDPROCESSING
FROM HARD DISK SYSTEMS A complete wordprocessing

Massive storage capability is available with the system including ‘Word Star’ and ‘Mailmerge’,

8in. Winchester Micropolis 7MB — 35B Hard Disk standard Superbrain, Diablo 630 printer, training
from £3500 including a controller to connect and up to a day’s installation for around £3850.
directly to your Superbrain.
12 month warranty
includedin price.

Software Options: we market a full supporting  Graphics — Hardware @ £435 with Software  Financial Modelling — T/Maker @ £155 and
range of standard Janguages. including. BASIC  from £80 Micromodelier @ £645

@£175, FORTRAN @ £225. PASCAL @ £225 | h1earated Accounting System — Stock Contrgl  D3ta Base Management -DMS @ £400
and CIS COBOL @ £425 Wehavea giowing @ 450 Order Entry and invoicing @ £350.  Word Processing - Wordstar @£250 and

and comprehensive library of software Sales Ledger @ £450. Purchase Ledger @ Mailmerge @ £75
programmes available: £450. General/Nominal @ £400. Name & Also available — Form Creation, Debugging etc
incomplete Records for Practising Address @ £250. Complete Package so far Alternatively we will design and implement

Accountants @ £750 @ £1650 plus Payroll @ £500. software packages to suit your specific needs

MICROS LIMITED
KGB Micros Ltd., 14 Windsor Road, Slough, Berks. SL1 2EJ Tel: Slough 38581

Prices exclude V A T and are subject to fluctuation please phone for an up-10-the-minute quote @ Circle No. 138
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(continued from page 43)

about the introduction of new and better
hardware. Those pupils whose experience
and expertise reach a level where these
problems become apparent have also
reached a level where they can appreciate
the reasons and understand the solutions.

The second objective — to acquaint
pupils with micros — has accessibility as
its major criterion. I should like all pupils
in the school to have had experience of
operating a microcomputer before they
leave, preferably on a reasonably sophis-
ticated data-retrieval system, but 1 can
see no way in which this can be achieved
given present resources.

Most of Warn’s article seemed to be
concerned with CAL which demands
portability and sophistication of software.
It also needs the involvement of teachers
working in that subject discipline to make
sure that the content of the software is as
valid as the program structure. However,
to return to my initial point, the time for
decisions on this was some years ago and
those decisions were not taken.

The decision which could be made now
is to arrive at some standard of operation-
al software for the 16-bit systems before
they are in common use. Until then, CAL
will languish partly because of the reasons
mentioned in Warn’s article and partly
because of the lack of resources. time and
training, for the in-school production of
suitable software.

Philip Bolt,
Kirriemuir,
Angus.

Tandy’s flashing cursorx

IN ANSWER to Graham Nichol’s letter in
the September 1981 issue of Practical
Computing asking why the flashing cursor
program for the TRS-80 in the June 1981
issue would not work, I think the fault lies
in line 150 of the listing. I altered the line
from:
00150 RETI
to:
00150 JP 114D

However it is necessary to answer the
“Mem size?” query with 32671. After
loading the programme, respond to the
prompt * ? with /32672. If either of
these responses are omitted, the com-
puter will jump back to the *“Mem size?”
query.

The alteration to the program works
with level II although I am not sure why,
but it may not work with disc Basic.

J E Barker,
Nottingham.

Pet development project

I AM A computer consultant with substan-
tial mainframe experience and an interest
in microcomputer implementations of
database management systems. Over the
past year or so, I have carried out a great
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| deal of work on a true relational data- |

base-management system for the Com-
modore Pet, with a number of innova-
tions including a form of virtual memory
and other performance aids, and both
menu-driven and query language proces-
sing.

Unfortunately, my mainframe commit-
ments are now such that I am unable to
complete the development of this system
and I would be grateful if any interested
individuals or companies would contact
me with a view to taking over and com-
pleting development of the package.
Write to me as Cardendale Ltd, 16 Mal-
vern Road, Gillingham, Kent ME7 4BA.

Graham Seel,
Gillingham,
Kent.

Changing Atom group
FROM THE end of September I shall cease
to be responsible for the running of the
Atom User Group. The group will be
taken over by Peter Frost at 18 Frankwell
Drive, Potters Green, Coventry CV2
2F8.
Richard Meredith,
Coventry.

ZX-80 Inkey routine
IN REPLYING to the letter from Charles
Drayson published in the August [981
issue, here is a Get or Inkey routine for
the Sinclair ZX-80:

IN A, 0 : Get port 0 into Ac

LDL,A:iIntolL

LD H, 0: Clear H

RET : Back to Basic

The following program will load this

and lines 20-26 may be deleted after it is
run. Line 10 contains the machine code
and will not Run.

10 REM AAAAAA
20 LET A= 16426
21 POKE A 219

22 POKE A+1, 0
23 POKE A+2, 111
24 POKE A+3. 38
25 POKE A+4, 0
26 POKE A+5, 201

The statement LET A = USR (16426) will
return the value of the key pressed. This
routine works best in a short For-Next
loop.

100 For N = 1 To 100
110 Let A = USR (16426)
120 Next N

This allows a larger time slot to detect a
pressed key.

M A Myatt,

Bedford.

Economics of design

IT WOULD seem that D L Fisher — Feed-
back June 1981 — suffers from a stiff
neck, lack of perception and ignorance of
the engineering economics of designing,
producing and selling low-cost micros.
Chip count and memory size related to
customer cost resistance is where the
business starts and stops.

I

Memory size and speed is the base line
which dictates systems implementation
and programming. A ‘‘professional” pro-
gramming job which occupies 32K is
useless on a 16K machine. The use of
multiple statements and the removal of
Rems and blanks is often the only way a
non-trivial program can be made to fit
into, and run, on a micro. Programs are
only useful if they run.

Colin Webb,
Dhahran Airport,
Saudi Arabia.

Compucolor inspiration
AS THERE appears to be very little written
on the Compucolor II, I would be inter-
ested in contacting anyone who owns a
Compucolor II to exchange ideas. My
address is Grey Court, 3 Stoke Hill,
Bristol. I have a Compucolor 11 Model 3,
8K RAM.
David Johnson,
Bristol.

Teach Yourself review

WE WERE interested to see the review of
our book, Teach yourself computer pro-
gramming in Basic, published by Hodder
and Stoughton, in the September 1981
issue of Practical Computing.

Despite your reviewer’s feelings that
our book is unlikely *“to rocket to the
top”, it is now in its second printing —
more than 10,000 copies have been sold.
In the review, it says that the Teach Your-
self book owes “nothing to 1980s’
micros’’; the programs were developed
initially on the Commodore Pet and then
also run on a mainframe. The intention
was to provide programs that would run
on most systems supporting Basic, as
there are still large numbers of students at
Universities and Polytechnics whose first
experience of computing is with on-line
systems.

Eric Deeson, the reviewer, is right in
concluding that our book is not aimed at
experienced programmers. The arts of
programming and programming tech-
niques warrant books to themselves. Our
book is aimed at beginners including non-
computer specialists who wish to gain a
knowledge of the Basic language to
enable them to use a computer in their
field.

As a point of interest, having assessed
the many Basic books on the market,
Commodore approached us to write a
similar book for the Commodore Vic con-
taining additional sections on Peek, Poke,
colour, sound and high-resolution gra-
phics. This book will shortly be published
by Hodder and Stoughton under the title
Learn Computer Programming with the
Commodore Vic.

L R Carter and E Huzan,
Slough,
Berkshire. [7)
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Facit trio designed to
keep options open

THE NEw DTC computer
system from Facit is available
in three versions. Two versions
are for business management
and one is for colour graphics
— all three are based on the Z-
80 processor. The graphics
version, the Facit 6511, starts
at £2,000 excluding printer,
but includes a 14in. screen

conforming to teletext stan-
dards, with 24 lines of 40
characters, and seven colours.

There is a dual mini-floppy

Simple payroll
for ZX-81

A SIMPLE payroll program
designed for use by a small
company has been developed
by Hilderbay Ltd for use with
the Sinclair ZX-81 microcom-
puter, together with the 16K
RAM pack and printer.

The program will be of use
toany company with30orfewer
employees, who will find the
package able to cope with pay-
ments, deductions, bonus pay-
ments, records and printouts.
Hilderbay Ltd is a company
which seems to be carving a
niche as a provider of software
for the smallest of machines.

The complete system will
cost the user less than £200,
and that includes the com-
puter. The software costs £25
and is complete with step-by-
step instructions, a training
system if necessary, and a
replacement service in case
there is new tax legislation.

Contact Hilderbay Ltd, 8-
10 Parkway, London NWI]
7AA. Telephone: 01-485
1059. [M]
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unit, providing up to 143Kbyte
capacity on each. The 24K
ROM-based interpreter has
selectable mathematical preci-
sion and a time function. Com-
munications interfaces are
provided with a programmable
transmission rate of between
50 and 19,200baud. One
interface is asynchronous, the
other offers reverse link-up
facilities between synchronous
and asynchronous communi-
cation systems.

The computer also has an
integral sound generator with
volume control. An optional
high-resolution graphics faci-
lity provides 240-by-240
points, each of which can be in
colour or white.

The business management
computers are the Facit 6510
and 6520. The 6510 has a
10in. screen and a 48K
memory, the 6520 a |S5in.
screen and 64K of memory.
There is also a range of soft-
ware packages available to
complement the machines.

Facit has called the packages
“positive software” and they
include: sales, invoicing, pur-
chase, stock control, nominal
general ledger, word proces-
sing, Facicalc and DTC
register. The Facit computers
feature yellow-on-brown
screens — apparently they are
easier on the eyes.

For details contact Facit
Business Systems Division,
Wellington House, Wellington
Street, Leicester. Telephone:
0533-547149.

This is the Husky 144 portable computer for outdoor
environments and robust applications. The machine
weighs less than 2kgm. and is a little larger than a book.
This British innovation is reasonably powerful despite its
size — it has a memory of up to 144K. The screen can
display up to 128 characters in four lines. Information can
be transferred to a main computer from the field via a
telephone. For further information, contact David Viewing,
managing director, DVW Microelectronics. 0203 5658%

27535.

' France looks

to the future

FRANCOIS MITTERRAND, the
socialist President of France, is
certainly taking an interest in
the world of computers and
information technology — the
“in” phrase for 1981. He has
announced his intention to
open a world centre for infor-
matics development in Paris at
the earliest possible opportu-
nity. This is part of a drive by
the French to put their infor-
matics industry at the forefront
of as many communication-
related activities as possible by
1988.

Mitterrand stated that:
*“The tools of informatics
could be mastered only by
thinking on a world scale.
France will reinforce its posi-
tion in all industries related to
electronics. The government
will do all it can to help small,
medium-sized and new com-
panies’’.

At the other end of the scale,
the French Home Secretary
has halted computer-produced
identity cards on the grounds
that they endanger democracy.
This is an opinion held by
many due to the apparent ease
with which a government
could form a central file of all
citizens.

Birmingham’s
launch-pad

BIRMINGHAM City Council is
creating a multi-million pound
partnership as a launch-pad
for high-technology industries
in the city. The program will
start with the establishment of
a science-and-technology
development centre, with
management, consultancy and
scientific services being pro-
vided by Aston University.

Under such a program,
small companies will have the
benefit of a powerful research
organisation which they would
otherwise not be able to
afford. Such an enterprise
should create thousands of
new jobs as similar programs
have done in the U.S.

The science-and-technology
development centre is similar
to a science park — that is, an
area where many high-techno-
logy industries are concen-
trated, together with the
resources they require. ]
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'Wider scope
with Pascal

TAKING ADVANTAGE of the
power of Portable Pascal.
IBC’s network and resource-
analysis program can cope
with projects of up to 30.000
activities — but this is limited
by the microcomputer used,
and the time.

The package will run on
Apple 11, North Star Horizon.
LSI- 11, Microengine. Z-80.
Future plans include the Onyx.
Superbrain, Dynabyte and
Cromemco machines. IBC can
supply either a complete
system or just the software, to-
gether with after-sales sup-
port. IBC Computer Systems
Ltd, Sunderland House, Sun-
derland Street, Macclesfield.
Cheshire. Telephone: 0625-
616399. o

[ ] [ ]
Scientist can

[ ] & &
digitise
A NEW precision analogue-
to-digital converter is capable
of taking the typical signals a
scientist would display on a
strip-chart recorder. digitise
them and send them to a
microcomputer.

Dyson Instruments, Sunder-
land House, Station Road,
Hetton, Houghton-le-Spring,
Tyne and Wear. Telephone:
0783-260452. a

MARCON! Electronic Devices
Ltd (MEDL) has recently
opened a very smart new fac-
tory near Lincoln for the
manufacture of microchips. As
well as making its own custom-
designed devices, it has a pro-
duct which might well be of
great interest to the small
manufacturer of micros or
add-on products. This is a par-
ticularly easy and low-cost ver-
sion of the uncommitted-logic
array idea.

MEDL's System 83 is based
on standard chips containing
up to 1,440 standard logic cells
— 2,014 cells will be available
soon. Each cell consists of four
transistors. This array can be
turned into almost any circuit
you like by interconnecting the

Printout

Olympia fields its strong

OLYMPIA IS the latest of the big
office-equipment suppliers to
weigh in as a manufacturer of
desk-top microcomputers.
The reputation of Olympia as a
major office-equipment sup-
plier will certainly boost its
sales — especially to first-time
users.

The range of desk-top
machines, with both software
and hardware, provides for
most business uses. The
machines are of a standard
design with the usual 64K of
user RAM, and disc capabili-
ties. One attractive touch is
that the computers all have the
ability to communicate to
larger, mainframe machines.

The new microcomputers
are called Boss, and the fully-
integrated software packages
supplied can be used by any-
body. Designed for the smaller
business, Olympia expects to
be able to sell to departments
within much larger organisa-
tions.

The range starts at less than
£3,000 and there are four
machines, all supplied
complete with printers. Soft-
ware packages cover sales
ledger, purchase ledger, stock
control, payroll and invoicing.

cells. To make the job easy.
MEDL gives the designer a big
picture of the array plus decals
representing the usual logic
gates.

He just has to stick these on
to the photograph of the array
to specify his circuit. MEDL
will then test it using simulator
software.

Unlike earlier uncommitted-
logic arrays. System 8S5’s
Cellmos is realised in CMOS
technology. This means that
the finished chip draws very
little power and could be used.
for example, in battery-
powered products.

In effect. the designer is
packing the logic which might
occupy a whole printed-circuit
board into one chip. Since a

PRACTICAL COMPUTING December 1981

|
|

desk-top team

\\\\\\uh\ﬁlﬁbw |

o

Putting non-expert
in the driving-seat

THE PMIH controller is a device |
which provides extensive con-
trol facilities for combinational
and sequential timing as well
as arithmetic operation using
Tiny Basic. The device enables
a control system to be devel-
oped without any specialised

Uncommitted logic at
an engaging price

printed-circuit board costs at
least £2 a package to make and
test. MEDL'’s prices can be
attractive: design kit and
handbook — up to £355; pro-
duction of 10 samples £7.000;
1.000 off in ceramic, packaged
£17 each.

A satisfactory design which
is wanted in quantity can be
made as a dedicated chip in the
same CMOS technology. The
cost would be a transfer charge
of £10.000 but a saving per
piece in quantities greater than
1(.000 units of 25 to 30 per-
cent. Martin Wolfenden,
Marketing Manager Cellmos
Marconi Electronic Devices,
Carholme Road, Lincoln LN1
1SG. Telephone: 0522-

29992.

programming skill. The con-
troller is ready for action with
only a 5V supply and a VDU
for operator interaction, and
the device can act as its own
development system.

Systems can be developed
and modified while actually
controlling — a sure and fast
way to debug programs. Work
can be effected on site or in the
field. Once a program has been
developed in RAM, it can be
programmed into EPROM by
any one of a number of techni-
ques.

The PMIJH controller was
developed by Manitron at Sal-
ford University and was first
displayed at a press conference
held to protest against the cut
in the university’s budget of
40 percent. A controller was
despatched to Prime Minister
Margaret Thatcher, together
with a note expressing the
hope that this would not be the
last such innovation the
university successfully trans-
ferred to industry.

A fully-populated board
with 4K-by-eight RAM and
4K-by-eight EPROM costs
£239 for one, with reductions
for quantity. Manitron Divi-
sion, Ficention Ltd, Bold
Street, Sandbach, Cheshire.
Telephone: 09367-4171. [
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INNOVATIVE
TRS 80-GENIE SOFTWARE

jrom the projessionals

Mysterious Adventure 3¢3¢3:%

N

TIME MACHIN

i

Three months ago we introduced the Mysterlous Adventure series, a brand new series of machine language
Adventures written by Brian Howarth. The first one, The Golden Baton, was greeted with enthusiasm by
experienced and beginner Adventurers alike. Now the second and third in the series, The Time Machine and
Arrow of Death, are available. The Arrow of Death, although entirely self-contained, is the first of a two part
Adventure. The second-part will be available early in the new year.

Mysterious Adventures are available for Models | and |1l TRS-80 and Models | and Il Video Genie, both on
tape (16K minimum) or disk (32K 1 disk minimum). A TRS-80 Model I version will be available shortly.

Any 1 Adventure: Any 2 Adventures:
£23.00
All prices are inclusive of V.A.T. Please add 50p for P. & P.

MOLIMERX LTD

A J HARDING (MOLIMERX)

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TEL: [0424)] 220391/223636 TELEX 86736 SOTEX G

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage.

® Circle No. 139
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The North Star Advantage, stand-alone desk-top micro-
computer, retails at slightly less than £2,500. The machine
is supplied complete with a business graphics package,
and includes a Z-80A processor, 64K of user memory, a
12in. monochrome screen, twin mini-floppies and a key-
board with 15 programmable function keys. For full details
contact Comart Ltd, PO Box 2, St Neots, Cambridgeshhﬁ.

Telephone: 0480-215005.

Word-processing link
for CP/M systems

WORD PROCESSOR users can
merge records created with the
Compsoft DMS system with
standard letters created by the
Spellbinder or WordStar
word-processing packages.
These packages will work on
any CP/M system and provide
a sorting, searching, and mail-
ing system.

Under DMS, records can be
created to the user’s own spe-
cifications; they can then be
sorted into order and pre-
selected according to several
criteria before being merged
with standard letters. There
are many applications, but the
system will be of most use to
companies which need to send
different types of letter to dif-
ferent clientele.

Compsoft’s DMS system is

Any software
to declare?

SOFTWARE packages that are
approved by HM Customs and
Excise for VAT purposes are
now available on any CP/M or
MP/M computers and most
VDUs and printers. The pro-
grams, written in CBasic, com-
prise a fully-integrated set of
ledger systems designed by
accountants for CP/M.
Business Solutions Ltd, 1
Park Avenue, Ilford, Essex.
01-554 5985/0582. ]

available for any CP/M
machine and costs £400. For
any Commodore system. the
same package costs £250 and
contains links to VisiCalc,
Wordcraft and WordPro.
Compsoft Ltd, Great Tangley
Manor Farm, Wonersh, near
Guildford, Surrey. Telephone:
Guildford 39665/505918. [J
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Alpha Plus reveals
Pet’s true characters

ALPHA PLUS is a character
generator for the Commodore
Pet range of microcomputers.
It is in the form of a ROM
which is connected to the
second cassette port inside the
case of the Pet. There is also
some software and a manual,
which rests on the top of the
keys.

Alpha Plus is, in effect, four
different character sets for the
computer. Set one gives U.K.
users the long-awaited £ sign,

which replaces the back slash, | |

while at the same time retain-
ing all the upper-case*letters,
numerals and graphic symbols
of the original CBM set.

Set two also has the £ sym-
bol and supports all the upper-
and lower-case letters,
numerals and graphic symbols
of the original Commodore
second sct. Set three is a totally
new set of mathematic symbols
including symbols for set nota-
tion, the Greek upper- and
lower-case alphabet, the
Roman alphabet, the numerals
0 to 9 including an infinity
symbol, as well as graphics
characters.

The fourth set comprises
various graphics symbols only.
They include electronic sym-

bols such as resistors, capaci-
tances. diodes. transistors, as
well as games-playing gra-
phics, planes, tanks, heli-
copters, bombs, cars and space

ships. There is also a series of
new horizontal, vertical and
diagonal lines.

Alpha Plus costs £6Y plus
VAT for a 2000 series Pet, and
£50 plus VAT for a 3/4/8000
Pets. The manual is available
scparately for £9. The sup-
plier of Alpha Plus is able to
provide custom character sets
to order. Contact Computer

Rentals, 8 Eastbury Close,
Thornbury, Bristol. Tele-
phone: 0454-41560. (M|

Lid’s role in great
Apple cover-up

A LOCKING lid for the Appie
computer eliminates the
danger of prying hands remov-
ing or fiddling with the
machine’s cards. Applelock
can be fitted to the Apple lid
by any Apple dealer for just
£12 plus VAT, or alternatively
send the lid to Datron Micro
Centre of Sheffield for fitting.
A second new offering from
Datron is Appleview. a trans-
parent lid which lays bare your
Apple’s innards. Appleview
costs £17.50 plus VAT.

The two products are com-
bined in Appleview plus.
which costs £27.50 plus VAT.
Datron Micro Centre, 2 Abby-
dale Road. Sheffield, York-
shire. Telephone: 0742-
585490. o
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Zilog adds on-chip Basic
to its processor family

chips. A single Z-6132 RAM | The on-chip Basic supplied

THE LATEST addition to the
world-famous Zilog Z-8 range
of microprocessors is the Z-
8671. This is the standard Z-
8601 microcomputer chip but
with an on-chip Basic and a
debug/monitor. The chip con-
tains an internal 128bytes of
RAM which can be expanded
up to 62K by using additional

Modem price
talks sense

A LOW-COST, direct-connect
Modem for microcomputers
has been announced by Spree-
bond Ltd and is compatible
with any micro using the RS-
232 interface; adaptor kits are
available for the Pet and all the
Tandy models.

The £200 Modem plugs
directly into the telephone
line, eliminating distortions
and lost-data problems often
associated with acoustic
couplers.

Spreebond Ltd, Unit 7, Has-
lemere, Parkwood Estate, Sut-
ton Road, Maidstone, Kent.
Telephone: 0622-683866. []

will provide an extra 4K of
RAM. The only other com-
ponent required is a power-
supply decoupling resistor.

The chip has four eight-bit
output ports, an asynchronous
port which can be set for baud
rates between 110 and 19,200,
and various timers. The chip
will enable a small system to be
built with the bare minimum of
components.

is a subset of standard Basic,
which supports the USR com-
mand, allowing assembly-code
subroutines to be run direct
from Basic. The most likely
application of the chip will be
in the construction of micro-
processor controllers.

Zilog Ltd, Babbage House,
King Street, Maidenhead,
Berkshire. Telephone: 0628-
36131. |
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Time for bus
systems

THE NATIONAL Semiconductor
MM-58174 is a CMOS circuit
which functions as a real-time
clock and calendar in bus-
orientated microprocessor
systems.

The versatile device
includes an interrupt timer
which may be programmed to
one of three settings. Other
functions include seconds,
tenths of seconds, tens of
seconds and the same divisions
of minutes, days and months.
Telephone: Hi-Tek on 0954-
81931. O

Government says no to
data-protection scheme

THE Government has rejected
the idea of an independent
data-protection authority, but
is to publish a White Paper
setting out its proposals on the
subject. This was made clear
by Home Office Minister of
State Timothy Raison at a
recent conference held at the
British Medical Association,
London.

“As the basis of our dome-

The Hewlett-Packard HEDS-5000 optical sensing device
can measure a motor’'s velocity, the direction of its rota-
tion and its position. There are 500 measurements per
revolution giving the device a resolution of 0.72°. The main
use of this device will be in the field of robotics; Micro-
mouse fans will no doubt be interested. Celdis, 37
Loverock Road, Reading, Berkshire. 0734-586191.

Q

50

stic arrangements, we pro-
posed the establishment of a
public register of data applica-
tions storing and handling per-
sonal information by electro-
nic means’’, Raison told the
conference.

The conference included
among its speakers Sir Nor-
man Lindop, who reported on
data protection in December
1978 and has argued consis-
tently that any data-protection
authority must be independent
if it is to have any teeth.

Sir Norman had argued
earlier for an independent
authority which would enforce
a set of “modular” codes
which would have the force of
law, and would also comply
with the principles of the
European Convention on
Data Protection, to which
Britain is a signatory.

A modular approach, where
each organisation registering
with an independent authority
would be assigned particular
blocks of rules depending on
the kind of data processing and
storage activity it was involved
with, would be consistent, flex-
ible and compatible for dif-
ferent applications, Sir
Norman said.

However Raison, giving the
Government’s proposals,
rejected the independent
approach and suggested that
“the form of independent
authority proposed by Sir Nor-
man’s committee is fundamen-
tally objectionable”.

In particular, the Home Off-
ice resisted the idea that data-
protection rules would have
the force of law and hence be a
major extension of criminal
law.

The task was, he said, essen-
tially one for the Government
and Parliament — though it
was still too early to say when
detailed preparatory work on
legislative proposals would be
completed and a Bill intro-
duced to Parliament.

Raison gave no specific
ideas on how the register of
applications could work in
practice, though Sir Norman’s
interpretation of the Home
Office proposals was that each
organisation concerned would
“volunteer” itself to register
under a set of rules to be
derived by itself.

“This is surely a recipe for
chaos and disaster”’, he said.
“The Home Office can hardly
be said to be impartial and
disinterested in the area of
personal information”. The
Home Office is the biggest
user of data files on private
individuals and is directly res-
ponsible for the Metropolitan
Police.

Doctors are especially con-
cerned lest confidential medi-
cal information fall into the
hands of people who have no
right to see it. GPs say that
computerised medical records
may threaten the confidentia-
lity which is the basis of the
doctor-patient relationship. [J)
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EXP LO R E R 8 5 For Maximum flexibility

A thoroughly versatile S100 based computer
Arrange your own microsystem

with the following fully
assembled and tested modules

MOTHER BOARD 8085 cpu—3.5MHz 2K Monitor,
Cassette Interface, S100 bus connectors and
circuitry, provision for ROM/EPROM. .......... £165.00
AP-1 POWER SUPPLY UNIT 5BAMP power supply. £35.00
KEY BOARD TERMINAL Stand alone, cpu

controlled 1K RAM, 64/32 x16 format, 128

charecter upper & lower case, full cursor control. . £130.00

64K DYNAMIC S-100 RAM CARD. . .......... £175.00
FLOPPY DISK CONTROL CARD controls 4

drives 2 serial 1/0O ports 2716 PROM socket. . . . .. £165.00
RUNS under resident 8K BASIC in ROM. . .. .... £65.00
or with Disk System under CP/M2.2. ... ........ £95.00

Disks
8 Control Data Corporation

Expansion Cards

Monitors
NEW 12 Green screen monitor

SJ64K S100 Dynamic Ram Card
£150 16K from £130 48K from £145

32K from £160 64K from £175

Professional Drives

@ LSI controller

® Single density 400K
® Double density 800K
® Access time 25 ns

$100 SS16K Board

Add memory beyond the 64K limit £350

Expand to a multi terminal system
Bank selectable £165

ELECTRIC MOUTH S100
“DIGITALK" cards. Give your
computer a voice! Complete with

® 10" Black & white monitor.
® ldeal for Apple. Nascom. UK 101

Controller 1/0 S100 card

®Up to 4 drives

® 1771 ALSI floppy disk controller

@ On board data separation.IBM compatible
® 2716 PROM socket

@ On board 1/0 Baud rate

and more £79.95 loudspeaker. Versions also available ® Two serial 1/0 ports £165

10 MHZ band width ‘ for ELF11: APPLE: & TRS-80 W GefjegtecRep Y Lo
® Metal cabinet 9" x 9"’ x 9.5 ASSEMBLED & TESTED . £99.50 e Disk drive cabinet P.S.U. £79
p&p £2.00 ecable set €19

@ Trade enquiries welcome. ® Coming shortly. Hard disks.

ELF 11

A great beginner’'s computer

for as little as £49.95

Ideal for controller systems
Extra low power RCA Cosmac 1102

@ For engineer and industry

@ Learn to programme in machine code and really
understand computer systems

® Expand it to meet your requirement up to 64k

RAM working in basic level 111

£299

¢ Oki Microline
@ Serial Interface £75 extta

e Centronics 737-2 £399
737-4 £429

® Starters pack - Eif 11 and RF modulator and
T. Pitmans short course for £56.70

. ® Expansion Kits. Full Range available. Hardware. Firmware
@ Other models available ® Software. Manuals. Send S.A.E. for literature
SEND SAE FOR COMPREHENSIVE BROCHURE

Please add VAT to all prices. P&P extra. Please make cheques and postal orders pay-
able to NEWTRONICS or phone your order quoting BARCLAYCARD, ACCESS
number.

We are open for demonstrations and Sales. Monday-Saturday 9.30 a.m.-6.30 p.m.
Near Highgate Underground on main A1 into London.

NEWTRONICS

255 ARCHWAY ROAD,
LONDON, N.6 TEL: 01-348 3325

5
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THE REALCOST
OFASHARP
COMPUTER SYSTEM

We could simply scream at you ‘Get a Sharp MZ-80K personal
computer for only £399"

But you know, and we know, that there’s more to it than that. As
your interest increases or your business grows, you will want to
exploit the unique versatility of your Sharp system - MZ-80K, MZ-80B

or PC-3201.

So we thought we would set your mind at rest about the cost of

on these three popular and widely recognised computers.

If you think this demonstrates a straightforward and workmanlike
attitude on our part, just look at the prices. You will see that they are

just as down-to-earth as the rest of our approach.

Butel-Comco support for Sharp users is complete. Advice is freely
available. Maintenance contracts can be arranged. A wide range of

supplies and software can be supplied.

&expanson We print here all the prices relevant to system expansion

(' THEBUTELPRICEGUIDE ) mum s mm 1

Sharp MZ-80K MZ-80K Computer 20K. 25¢m CRT. Tape cassette. ASCIl keyboard. £399.00
MZ-80K Computer 48K. £460.00
Personal Computer 570/ 5K upgrade. £80.00
MZ-80 IO Interface unit. £82.00
MZ-80FD Dual disk drive. £693.00
MZ-80FDK  Additional dual disk drive. £616.00
MZ-80 RS232 interface. £110.00
MZ-80P3 Matrix printer. £395.00
CP/M Operating system. £196.00
MZ-80 I/O-1 Universal interface card. £50.00
MZ-80BM BASIC manual. £7.00
MZ-80T10B BASIC tape. £9.00
MZ-80T20C Machine language tape and manual. £19.00
MZ-80TU Assembler tape and manual (System Program). £38.00
MZ-80T40E PASCAL interpreter manual and application tape. £50.00
i MZ-808 Computer 64K. 23cm CRT. Tape
Sharp MZ-80B cassette. ASCII keyboard. £1095.00
Personal Computer wzs8orp  Twin floppy disk unit. £590.00
MZ-80FDK Additional twin floppy disk unit. £590.00
MZ-80PS Matrix printer, 80cps. 80col. £415.00
MZ-80FI Flioppy disk interface card. £100.00
MZ-80MDB Master diskette and manual. £31.00
MZ-80F15 Cable for MZ-80FD. £9.00 [*
MZ-FOS Cable for MZ-BOFDK. £7.00
MZ-BCJ Floppy disk cable jointer. £15.00
MZ-80EU Expansion unit. £50.00
MZ-80GMK Graphic RAM:-Ii option. £120.00
MZ-801/0O-2 Universal interface card. £45.00
MZ-80T10C MZ-80K to MZ-BOB converter tape. £7.00
CP/M. Operating system. £65.00
PC-3201 Computer 64K. ASCII keyboard. £1500.00
Sha_rp P03201 CE-320C 80x25-character display terminal. £250.00
Business Computer Ce332p  8ocps, 80/132col matrix printer. £450.00
RP-1600/5 60cps, 132col daisywheel High-Q printer. £1495.00
CE-331M Twin floppy diskette unit. £670.00
CE-341M Floppy diskette interface. £125.00
CE-350L Additional diskette drive cable. £30.00
CE-332A 48K RAM upgrade. £150.00
CE-340R RS232 interface card. £150.00
CE-340G General purpose I/O parallel interface card. £145.00
CE-350R Printer ribbon for 332P. £8.00
10x5%in diskettes. £30.00

CE-330G

| Note: All prices quoted exclude VAT, freight costs and insurance.

Direct program generator.

Sales Ledger program and manual.
Purchase Ledger program and manual.
Nominal Ledger program and manual.
Invoicing System program and manual.
Stock Control program and manual.

£120.00
£300.00
£300.00
£450.00
£300.00
£300.00

All items are available Qhroggh our zour?:ofgbgginegs: s ; Call, telephone or write to:
fast and efficient Mail Order Service on-Fri 9:30-5:30 and Saturdays " Rt
or come and collect it from our from 9:30 until 1:00. Butel-ComcoLimited,
‘computer centre’ counter. We All prices are correct at time of
accept Access and Barclaycard and going to press.
can arrange Citibank hire purchase.
Simply ask for a quotation.

Garrick Industrial Centre
Garrick Road, Hendon,
London NW9 B6AQ.

Telephone: 01-202 0262 Technology for business

@ Circle No. 141
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THE RO-100 series offers up to eight disc
surfaces and up to 16Mbytes of storage in
a unit no larger than a mini-floppy drive
and is interfaced in the same way.

The head/disc assembly of each drive
consists of two chambers, one housing the
discs and arms. the other housing the
actuator mechanisms. The control circuits
and the motors which position the heads
and rotate the discs are located around
these chambers.

Apart from the heads. discs and
motors. virtually every component con-
tained in these drives has been designed
by Rodime, and designed to overcome
difficulties which may be encountered in
5.25in. Winchesters.

In December 1980, when the Rodime
drives were still on the drawing board. we
decided we could offer the highest storage
capacity and the fastest access time which
could be reliably designed and produced
using the latest components. Therefore,
in the RO-100 Series, we have
deliberately not used thin-film heads or
thin-film discs. When these enhance-
ments have become reliable and are rea-
dily available, they will be included.

We took the view that the'drive which
contains the largest surface area of
recording medium will always be able to
offer the greatest capacity. From the-
beginning, therefore, we planned to pro-
duce a series of 5.25in. Winchesters

which would contain up to four discs
while maintaining size compatibility with

the de facto industry standard set by
drives with fewer discs.

The actuator mechanism has to be of
exceedingly rigid design to position the
arm furthest away from the bearings
accurately. We have chosen a rotary
actuator which is more rigid in this aspect
than a linear one. Rotary actuators also
consume less power, and because there
are fewer moving parts, they produce
fewer wear particles.

We also designed special shaft bearings
and a hub which improves the air flow
between the discs. This allows them to be
positioned closer together, and improves
the air flow within the disc compartment.
New head and media technology can be
incorporated at a later date without
totally re-designing the product.

The RO-100 series offers one of the
fastest access times of any 5.25in. drive.
The average access time is 85ms. and the

track-to-track access time is | 8ms. That is
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Malcolm Dudson of Rodime
tells the story behind the
development of the innovatory
RO-100 series — the 5.25in.
disc which offers storage at up
to 40 percent less cost than 8in.
Winchesters.

more than twice as fast as the original
5.25in. Winchesters. This access time
includes the time taken to find the correct
track — the seek time — and the time for
the head to settte — the settling time.

The head movements are controlled by
a microprocessor. The heads are posi-
tioned by a stepper motor, which is con-
trolled by the microprocessor. Among
other functions, this calculates the damp-
ing required, buffers the incoming step
pulses and removes mechanical position
hysteresis.

One of the most common causes of
errors in disc drives with an open loop
positioner, is the lack of adequate com-
pensation for thermal expansion in the
arms, discs and other components. We
have devoted considerable effort to the
choice of metals in the actuator and to the
construction of air-flow paths to aid tem-
perature equalisation. Air is pumped
from the upper chamber which contains
the head/disc assembly, down into the
lower chamber where it passes over the
actuator linkage, and then back to the
upper chamber via an absolute filter.

That ensures that both chambers are
always at the same temperature. a feature
which dramatically improves thermal
compensation for the head actuator. Hav-
ing ensured this, it is now possible to
introduce thermal expansion compensa-
tion on a similar principle to a bi-metallic
pendulum.

Our design of the Winchester chamber
incorporates features which are vital to
the efficiency of the drives. Winchester
technology relies on a sealed chamber
within which the heads fly over the disc
surfaces at a very low flying height. In the
RO-100’s case. this is 17uin.

Here is an example of one of the many
important design features of the Rodime
drives which contribute to maintaining a
completely contamination-free head/disc
assembly:

Like all the best design features, it is
simplicity itself. Although the Win-
chester’s head/arm chamber is known as a
sealed chamber, it clearly has to have a
breather filter to allow it to withstand
changes in atmospheric pressure. The
position of this filter is of crucial impor-
tance.

The rotation of the discs causes an
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Revolution of
the Rodime disc

increased air pressure towards the peri-
phery of the discs, and -an area of low
pressure around the central hub. Now. if
the breather filter is placed at the peri-
phery of the disc chamber. this high pres-
sure area is strapped to atmospheric pres-
sure and hence the air pressure at the
centre is lower than atmospheric.

The drive bearings are at the centre of
the chamber. and the drive motor is
always at atmospheric pressure. so that
particularly on start-up, a pressure gra-

| dient is created along the shaft of the

drive motor which sucks dirt and. more
dangerously, grease from the motor bear-
ings into the disc chamber itself.

One answer could be to tighten the
bearings. In this case. either the start-up
time could be longer, or else more power
has to be put into the motor. which would
in turn create heating problems, particu-
larly on drives which do not have thermal
compensation.

Our solution is both simple and effec-
tive. We have located a breather filter at
the centre of the compartment. immedia-
tely above the shaft. This point is then
strapped to atmospheric pressure, and
there is no damaging pressure drop.

Many estimates concerning the market
for Winchesters have been published in
recent months. One of these estimated
the 1981 requirement at 300.000, of
which approximately 20 percent would be
5.25in. drives. By 1985. the market is
expected to have grown to 2.5 million
drives, of which 60 percent, or 1.5 mil-
lion, will be 5.25in. drives. Other less
optimistic reports indicate a requirement
in 1985 approaching one million drives.

One of the major uses of the 5.23in.
Winchester will be in applications where a
floppy disc is being used as a systems disc.
The fast access times. low cost and small
size and high capacity are all added
attractions of the Winchester in these
areas. Secondly, consider the 8in. Win-
chester in capacities less than 20Mibytes.

In general terms. in this capacity range,
the 8in. Winchester offers the user a cost
per megabyte of between $100 and $150.
In the same range, Rodime’s cost per
megabyte is less-than $90.

With improved media, both particulate
and metallic, thin-film heads, vertical
recording, or some of the other exciting
recording methods now being developed,
giving more than 50,000 bits per inch, it
becomes clear that forecasts claiming that
the next generation of 5.25in. Win-
chesters will reach 50Mbytes may even be
on the conservative side.

Rodime Ltd are at 12-14 Edison
House, Fullerton Road, Glenrothes, Fife
KY7 5SQR. (1]
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Scientific and technical
professionals favour
the HP 85, they are
being joined by
increasing numbers of
business professionals.
Find out why the HP 85 ,
is the professional :
microcomputer at your
nearest Laskys store or

HEWLETT et

PACKARD V‘f ‘ <<

write to our Mail Order department for more details. ~

LASKYS i ihe largest specialist Hi-Fi chain in Europe, in July 1980 they acquired

Microdigital — an independent, specialist microcomputer store based in Liverpool.

e

Since then specialist microcomputer departments have been set up within selected
Laskys stores under the Microdigital name, these have now been renamed

Microcomputers at M”

The Professional Microcomputer Retailer
with 10} Outlets Nationwide & Mail Order

BIRMINGHAM

19/21 Corporation Street, Birmingham, B2 41P. Tel. 021-632 6303.

Manager: Peter Stallard. 300 yards from Bullring Centre.

BRISTOL

16/20 Penn Street, Bristol, 851 3AN. Tel: 0272 20421
Opening 16th October.

Between Holiday Inn and C & A

CHESTER

The Forum, Northgate Street, Chester, CH1 2BZ. Tel: 0244 317667.

Manager. Jeremy Ashcroft, Next to the Town Hall.

EDINBURGH

4 5t. James Centre, Edinburgh, EH1 3SR Tel: 031-556 2914.
Manager: Colin Draper. East end of Princes Street, St. James Centre.

KINGSTON {Opening early 1982)

38/40 Eden Street, Kingston, KT1 1EP. Tel: 01-546 1271.
Opposite Main Post Oftice.

MICROCOMPU r\JTER 3

MANCHESTER

12/14 St. Mary's Gate, Market Street, Manchester, M1 1PX. Tel: 061-832 6087.
Manager: Lesly Jacobs. Corner of Deansgate.

NOTTINGHAM (Opening carly 1982)

1/4 Smithy Row, Nottingham, NG1 2DU. Tel: 0602 415150.
Manager. Alister Hawkes.
Within Market Square, Exchange Buildings, Nottingham

58 Leopold Street, Sheffield, S1 2GZ. Tel: 0742 750971
Manager: Justin Rowles. Top of the Moor, opposite Town Hall,

LIVERPOOL

33 Dale Street, Liverpool, L2 2HF. Tel: 051-236 2828
Manager. Mark Butler. Between the Town Hall and Magistrates Courts.

LONDON

42 Tottenham Court Road, London W1 9RD. Tel: 01 -636 0845,

Mail Order

+A)

Microdigital Limited, FREEPOST (No stamp required), Liverpool 12 uy

® Circle No. 142

LASKYS
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Telesoftware =

The search for a generally-acceptable standard continues, and the answer
still seems as far away as ever. Is the time yet ripe for telesoftware?

The Great Standards

CONNOISSEURS of the “standards loop”
will note with a wry satisfaction that the
show is getting a grand re-opening this
autumn. It is a performance which is
expected to run and run.

At the Skyways meeting an ad hoc
ginger group, mainly of the smaller manu-
facturers and software houses, got to-
gether to urge a new initiative in telesoft-
ware. Now a formal Government commit-
tee, ponderously titled the British Video-
tex Teletext Technical Committee, is to
re-convene after an absence of several
years to thrash out a representative posi-
tion on standards for the transmission of

by Martin Hayman

software via Prestel and broadcast
receivers. It is to be chaired by Bernard
Rogers on behalf of the Industry Depart-
ment and the British Radio Equipment
Manufacturers’ Association.

One of the committee’s objectives is to
optimise the British position with respect
to transmission protocols. Since it is
expected to be representative, we may be
sure that the bigger manufacturers will
get plenty of say. Since the world is its
oyster, we may reasonably speculate that
there will be a long search for the pearls of
true wisdom,

There is an argument which says that
the smaller outfits are in too much of a
hurry to implement telesoftware. They
should be looking to the future, and the
possible introduction of eight-bit techno-
logy and all the other enhancements of
which Prestel is capable, and should also
take greater account of broadcast
telesoftware. As it happens, the public is
responding with far greater interest to
teletext — broadcast information — than
to Prestel, which can still only claim
10,000 or so subscribers.

Prestel users are deserting the pon-
derous and expensive dedicated sets in
favour of small-scale adaptors and port-
able televisions — the kind which you can
pick up and take home in the Granada for
the weekend. One major manufacturer
reports that dedicated Prestel sets are a
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dead duck in television retailers’ shops. |
Even at the subsidised Prestel price of
over £700, you could well get a decent
colour portable plus video recorder. Who
is to say that the people who are still
watching re-runs of the Test Match high-
lights and Emmanuelle Meets the Wife
Swappers are any the worse off than if
they had Prestel, except when it comes
to finding out the Inter-City train times?

However, I would not sneer at those
who are still slogging away at telesoft-
ware. Drafting standards is head-banging
work, entirely devoid of the glamour
associated with front-line activity, but
without which none of it would work. Or
at least none of it would work together.

Telesoftware is no new idea. It has been
around for almost as long as Prestel itself.
Philips, for example, has had a working
telesoftware system for a couple of years
now. It was demonstrated to me recently
by Dr Graham Sharpless, who specified
it, and Ludvig Zuidek, who represented
Philips at the Skyways meeting. I was
most surprised to see a viewdata/micro-
type keyboard that looked as though it
had been taken off the dealer’s shelf.
They explained to me that it was the
prototype of a Philips personal computer,
which had yet to be cased up properly in
order to present it to sales staff, who find
it difficult to relate to operating systems.

The Philips telesoftware system is fairly
similar to GEC’s; like theirs, it operates
quite successfully with Prestel’s own
retrieval and update centres, like a nor-
mal Prestel editing terminal. It can also
call a program from a remote computer,
located at the Philips Redhill laboratory,
which it will then load into memory. So,
as between GEC and Martlesham
Heath, there is immediate communica-
tion between two parties whose aims are
the same and who each know exactly what
the other is doing.

“So what”? you may ask. Well, it
proves that communications are not an
intractable problem when you know what
you have at either end. It is when you
introduce some new variables that the
nightmare starts.

The Philips system uses line and block

check-sums and a line terminator in pro-

gram frame. Each frame has a reserved
line at the bottom which leads you on to
the next frame. This is a useful way of
transmitting quite a lot of information.
The first field, of two characters, des-
cribes the language — unhappily, Philips
telesoftware uses DIAB Basic. The
second field, also two characters, specifies
the version of the language, and the third
field, six characters, the memory size
required in bytes. The fourth field, eight
characters, gives the file name; the fifth
gives the number of pages, while the sixth
provides extra space to link the program
to any data files. These instructions,
again, are followed by a check-sum and
an end-of-line marker.

Dr Sharpless told me, with the sorrow
of an engineer who sees his own creation
refused by the powers that be, that he had
rather mis-calculated in specifying DIAB
Basic. It was his belief that it was a far
more powerful and flexible language than
the familiar Microsoft version, which he
thought was clumsy and, above all, slow.
But he had not taken sufficient notice of
the fact that the public wants what it can
already get, and hundreds of thousands of
applications programs have been written
in Microsoft for the Apple, Pet, Tandy
and so on. So the Philips personal com-
puter never got off the ground, and nor
will its telesoftware, likely enough.

Ludvig Zuidek was, incidentally, one
of the hawks at the Skyways meeting who
argued most strongly that the user of
telesoftware would definitely not want to
look at the source code of a program, but
would merely want to load it as swiftly
and seamlessly as possible. He would not
be the kind of buff who would welcome
playing around and editing code before
he cold load it into his machine and use it.

I think many people share this opinion,
and they may well be right with respect to
any other than the hobbyist/amateur
markets. In any case, it does rather go
towards explaining the excellent facility
on the Philips system: a button marked
Telsoft which imple ments the whole load-
ing-up procedure. It is a shame that such
an obviously market-orientated machine
is unlikely ever to do battle in the market

place. m
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NEC PC-8001B

Howard Pilgrim and Peter
Wood assess the first business
micro from the Japanese
manufacturer of high-
performance hardware, NEC.

WHEN A MAJOR company such as NEC,
renowned for quality products like the
Spinwriter, launches its own micro, then
we all tend to sit up and take notice. The
new NEC PC-8001B is certainly an inter-
esting.machine with many useful features.
The system consists of a keyboard unit,
which houses the micro itself, an I/O box,
a double-drive disc unit, a colour video
monitor and a small dot-matrix printer.
The units come separately boxed, com-
plete with interconnection cables, two
reference manuals, and two diskettes.
Actually connecting the components
together is one of the most fiddly opera-
tions, as there are no less than four data
cables, with various types of connectors.
A fairly short ribbon cable goes from the
keyboard to the I/O unit, which limits the
position of the keyboard. We felt this was
rather a shame, as a separate keyboard
has many advantages in a working envi-
ronment. Most of the cables bore nasty
_warnings about disconnection while
power was applied, but they seemed to fit
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very securely to their sockets and we
thought accidental removal would be
unlikely.

The I/O box allows interfacing with the
disc unit and, presumably, various other
devices yet to be disclosed. The printer is
cabled directly to the keyboard, as is the
colour monitor — black and white may be
used instead if required. The I/O unit we
were supplied for review is apparently
designed for the U.S. market, and we
understand that the equivalent to be off-
ered in U.K. will be considerably lower in
profile. No problems were experienced in
powering-up the system, and with the
system disc in drive 1, disc Basic is auto-
matically booted.

The Basic is Microsoft’s, as usual, and is
called N-Basic. There are a number of
commands that appear to be unique to the
PC-8001B, and some that other machines
have only as optional extras, e.g., a
re-number facility. The full list of N-Basic
commands is shown in table 1.

We particularly liked the built-in Auto,
Merge, Renum and Tron functions, which
are similar to the Pet’s Toolkit com-
mands. The swap feature is fairly unusual
and possibly useful, and Print Using is a
very welcome inclusion. The facility to
alter the screen width, character sizes and
design of patterns via dot graphics proved

both powerful and exciting to use, espe-
cially when combined with the Color
command.

A spectacular Star Trek game is
included on one of the discs which fully
utilises these features. While it took some
time to load, it was worth the wait. The
PC-8001B’s random-access file handling
is powerful.

Sensitive keyboard

NEC is obviously well aware of the
enormous market for micros as intelligent
terminals, as demonstrated by the inclu-
sion of the Term command, allowing real
RS-232C communications without
apparent hassle. We were not so keen on
the necessity for Mount and Remove,
when loading and unloading diskettes —
although it is impossible to forget to say
Mount, as disc I/O is not allowed until the
disc has been Mounted. It is possible to
forget to say Remove before turning off,
which could have serious repercussions if
data has been written to the disc and the
file-allocation table has not been updated
via this command.

The error handling provided is very
good, having the ability to specify a
subroutine for controlled operator inter-
vention with the On-Error-Goto state-
ment. There are, surprisingly, five types
of numeric constants possible — integers,
fixed point, floating point, hex and octal
— and floating-point variables may be
single or double precision, which should
please all mathematicians.

Overall, we found the system physically
pleasant to use; the keyboard is sensitive
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and particularly worthy of mention. The
cursor-control keys are ‘“upside down’
compared with other systems we have
been used to — Cursor Up is non-shifted,
and Cursor Down is shifted. However,
once we were used to this arrangement, it
made screen editing far easier as you do
tend to be moving up rather than down
most of the time when programming and
making errors.

The System Re-set button is sensibly
hidden on the rear of the keyboard unit,
well out of the way of all but the most
masochistic of programmers. The general
layout of the keys is good — they are
standard typewriter QWERTY, together
with an additional numeric keypad.
Unfortunately the Stop key is immedia-
tely above the Return — as it often is —
but we assume that Stop could be disabled
for any business application. There is an
alternative Return button on the numeric
pad, which must be useful for those used
to calculators, or where pure numeric
data is being entered.

The rather large I/O box, mentioned
earlier, will be replaced with a somewhat
smaller unit for the U.K. market, which
will certainly make the system more
attractive overall. It does seem a shame
that there are so many interconnections,
but perhaps mounted in a desk unit the
cables could be discreetly concealed.

The disc unit is a little noisy, especially
when the fan is running, but no problems
were encountered in using it, and we have
heard much noisier models. Only 15 files
are allowed per drive, which appears to be
a severe limitation when comparing the
system to its likely competitors such as
Pet, but it may be that prolonged expo-
sure to the operating system would show
this to be less important than it first
seems.

The disc unit contains two 5.25in.
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drives, each of 163K capacity. The system
disc contains the disc Basic and two utili-
ties — a Copy Disc program for back-ups
and a Create program for formatting new
diskettes. It would have been good to see
more utilities, but no doubt these will
appear in due course.

The demonstration disc contains
various games, including the previously
mentioned Star Trek, most of which show
the very versatile graphics and colours
well. Since the machine is so new, it is
hardly surprising that games are the only
programs supplied, though it made it
impossible to gauge the performance of
the system in a business environment.
Certainly, applications software will
arrive and it will be very interesting to see
how the PC-8001B compares with Apple,
Pet and so on in this area.

Clear definition

The Hitachi colour monitor performed
well, with clear definition and superb
colours. The dot graphics are particularly
impressive, and it seems likely that it will
be possible to create graphs, pie-charts
and other models with good accuracy,
using the eight available colours and 690-
by 280-dot resolution.

The dot-matrix printer is a NEC pro-
duct which, while fairly “plastic’’ in
appearance, gives very high-quality out-
put for a matrix unit. The specification
claims a print speed of 100 characters per
second, which seemed about right. Its bi-
directional printing makes quite a dif-
ference to overall speed, for instance
when making a program listing.

Proportional spacing is also provided,
which caused some raised eyebrows until
we remembered that NEC makes one of
the best-selling letter-quality printers, so
the company probably knows what it is
doing. A proportional-spacing printer for

around £400 is extremely good value.

Finally, on the hardware side, the key-
board includes five programmable func-
tion keys, each of which may be used
shifted and un-shifted. At switch-on they
are set to various commonly-used state-
ments, such as List, Print, and so on; they
may be re-defined by the operator to give
a very useful and flexible programming
aid. The function-key settings are shown
on the bottom line of the screen for quick
reference, and change as soon as the Shift
key is pressed or released. This display
may be turned off if preferred.

The manuals which are provided are
well written and, as far as we could tell,
accurate. A very handy reference card is
also included, containing all the N-Basic
statements and a brief explanation of
each.

The major work is the N-Basic
reference manual, which gives a clear
understanding of the Basic, disc files, disc
formatting and some operating instruc-
tions. The second book is the Expansion
Unit Reference Manual, which gives very
detailed technical information for the use
of Prom chips, Interrupts, using the bus,
1/O addresses, Priority Interrupts, Inter-
facing, etc. Obviously of great use to
anyone wishing to delve deeper than sim-
ple use of the machine as a Basic system, it
was too complex a task to give a fair
review of these features in the time avail-
able.

One complaint is the lack of an ““idiot’s
guide to connecting up the system,
checking it out and using the Mount,
Remove and other essential features. It
may be that NEC assumes the system will
only be sold with installation and training
by the dealer — certainly preferable for
all computers — but experience teaches
us that this may often not happen.

(continued on next page)
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{continued from previous page)

Conclusions
@ A neat, professional system in appear-
ance, although cabling. seems a little
messy.
@® Very good-quality graphics and
colour, with excellent- definition.
® Good, versatile Basic, with some inter-
esting extras.
® Good-quality matrix print from a
fairly low-cost printer. The printer may
not be sturdy enough for heavy commer-
cial use.
@ Apparently restrictive disc-file struc-
ture — they have only 1S5 files per drive.
® Good-quality keyboard, sensibly laid
out, with Reset button well out of the way.
@® Readable and informative manuals,
_although an ‘‘idiot’s guide’’ would be a
welcome addition.
@ At present we do not know of any
applications programs for the machine,
which must severely limit its sales into the
business world, though software will
obviously appear in due course.
@ At around £2,700 for the system hard-
ware as tested, the NEC PC-8001B is com-
petitive, but not cheap.

Review =

Tabie 1.
Statement
AUTO

Description
Generates line
numbers after each
carriage return.
Causes the internal
buzzer to beep.
Clears all

variables.

Loads programs from
cassette.

Closes previously
opened files.
Assigns a colour, or
screen attribute.
Formats the screen
and determines the
colour mode.
Continue after a
STOP or END.
Saves programs on to
cassette.

Supplies data to a
READ statement.
Declares a variable,
or range of variables,
as integer, single
precision, double
precision or string.
Defines functions,
suchas DEFFNB (X, Y)
= X/Y*100.
Specifies the start
address of a machine-
code subroutine.
Dimensions arrays.
Terminates program
execution.

Eliminates previously
Dimensioned arrays.
Defines error codes
not intrinsic to

the PC-80018B.
Divides a 256-byte
record into fields

for a random-disc
file. ;

BEEP

CLEAR
CLOAD
CLOSE
COLOR

CONSOLE

CONT
CSAVE
DATA

DEF

DEFFN

DEFUSR

DIM

END

ERASE

ERROR

FIELD

Statement
FILES

FOR . .. NEXT

FORMAT

GET

GETC

GETGC

GOSUB/RETURN

GOTO

IF ... THEN
INPUT
INPUT #

KEY

KEY LIST

KILL
LET
LFILES

LINE

LINE INPUT

LINE INPUT#

LIST
LLIST
LOAD
LOCATE

LSET, RSET

MERGE

MOTOR

MOUNT

NAME

NEW

Description
Displays the disc
directory.
Performs series of
instruction a given

number of times.
Performs level-1

formatting of a
diskette for data

1/0 only.

Reads a record from
a random-disc file.
Saves characters or
dot graphics from
screen to an array.
Saves colour, dot
graphics and screen
attributes from
screen to an array.
Causes unconditional
jump to subroutine
at specified line
number, and returns.
Unconditional jump
to specified line
number.

Conditional jump to
specified line number.
Accepts data from
the keyboard.

Reads a record from
a random disc file.
Initialises the
programmable
function keys.
Displays a list of
strings assigned to
the function keys.
Deletes a specified
disc file.

Assigns a value to

a variable.

Lists disc directory
to printer.

Specifies screen
attributes to a line
on the screen.
Initialises a string

to an entire line.
Reads a line from
disc as it was saved
by LINE INPUT.
Lists program to
screen.

Lists program to
printer.

Loads a program from
disc.

Positions the cursor
at a specified
position on the
screen.

Moves data into
defined fields of a
random disc-file
buffer.

Merges a program on
disc with program

in memory.

Controls the
cassette motor.
Reads the disc file-
allocation table —
FAT — into memory
and checks for errors.
Re-names a file

on disc.

Deletes program in
memory.

Statement Description

ON ERROR GOTO Sets error trap.

ON GOSUB/GOTO Program branch
dependent on value
of specified variable.
Opens a random or
sequential data file.
Sends a byte of data
to a machine port.
Read/write a byte
in memory.

Checks whether a dot
is set at a

specified location.
Displays values of
variables and
strings, etc.

Writes image of
displayed data

to disc.

Prints data to a
formatted field.
Sets or-clears a dot
at specified location
on screen.

Writes content of a
random buffer to a
random disc file.
Displays characters
and dot graphics
previously saved

by GETC.

Displays characters
and dot graphics
previously saved

by GETCA.
Initialises variables
to the data items of
a DATA statement.
Remarks.

Updates the file-
allocation table
before a disc is
physically removed.
Re-numbers program
lines.

Re-sets data items
for re-reading

by READ.
Continues program
execution after
performing an error-
recovery procedure.

Runs a program in
memory, or loads and
runs a program from
disc.

Stores a program

on disc.

Sets read-after-

write and write-
protect attributes

on a disc.

Halts program
execution.

Exchanges the values
of two varlables.

Puts the PC-80018B in
terminal mode for
communications.
Trace on and off.
Suspends program
execution until
specified machine port
sees specific data.
Determines number
of characters per
screen line. a

OPEN

ouT

PEEK, POKE
POINT

PRINT

PRINT #

PRINT USING
PSET, PRESET

PUT

PUTC

PUTCA

READ

REM
REMOVE

RENUM

RESTORE

RESUME

RUN

SAVE
SET

STOP
SWAP

TERM

TRON, TROFF
WAIT

WIDTH

58

PRACTICAL COMPUTING December 1981




Decision Modeller
can help you increase
yvour profits by 50%!

Don’t believe it? This is what the CBI say in their booklet ‘The Will to Win':

“Company Profitability is critical for new investment and must be restored. In
addition to Government action listed above”, all levels of management must
be involved in their company'’s short term and medium term profit plan, and
think more in current cost accounting terms when making their judgements.”

‘These actions referred to Government controlled costs, exchange rate and public spending.

FACT Company Profitability declined from 13% in 1960 to 9% in 1970 and
2/3% in 1980 when measured in real terms.

Decision Modeller is a tool for all managers to use in their business based
on the 1980's microcomputer technology. How many managers know the
size of improvement in profits which can result from 1%onPrices plus 1% on
Volume of Output? And ........

* with 1% off Spending plus 1% reduced Material Waste

* with 2% on Employee efficiency

* with 3% off debtors days

* with 5% on Stock Turnover
Often the improvement in profitability can be over 40% and can be as high as
70% depending on the capital intensity of a business.

Decision Modeller shows you exactly how your company can improve
profitability.

Can you afford to ignore Decision Modeller?

For details call ACT Microsoft [ e T . T T —X

on 021-501 2284'. or in the lTo ACT Microsoft Ltd., Shenstone House, Dudley Road, Halesowen
London area: Intelligence UK West Midlands.
Ltd: 01-947 9846 IPIease send me details of Decision Modeller.

Ihave: A i 1. s 1

7 laoorREss: 1
l ‘ . . Postcode: . .. . . I

'_ I D SN Sk EDD EED BND DD AGeE SR e S . —l

From the people who brought you MicroModeller, the No.1 financial planning package for microcomputers.
Decision Modeller costs £525 and runs on the Apple Il computer in conjunction with MicroModeller.
® Circle No. 143
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MUCH HAS been written in the pages of | -
Practical Computing about the desira- oma [ ] ase
bility or otherwise of structured program-
ming. Comal is really a structured form of ®
e s s e IPACCO10 Dlows
plicity of Basic. Comal was developed in
Denmark by Borge Christensen, so it is
The computer itself is neat and com-
pact The Sigen iy sugpli:d includes a | The Piccolo is a Danish-built microcomputer aimed at
isplay unit, a keyboard, the main CPU | the educational market where it will compete with the
also included to provide the correct volt- Research Machines 380-Z. The main feature of the
ages for operation — the mains supply in | Pjecolo, also known as the RC-700, is the fact that it uses.
Denmark is different to that in the U.K.
single, mini-floppy unit, but other con- | reviewer.
| figurations are possible.
After connecting the units together, the
Experience in these matters makes this
the nail-biting moment, but fortunately
the Piccolo came on first time. The first
on brown. This is the recommended for-
mat in Denmark, where all word process-
ors have similar displays.

Basic. It contains the structures assoc-
- @

not surprising that a Danish computer w.nd o c an e
should have the language as standard.
and a floppy-disc unit. A transformer is
The system supplicd for review only hada | the Comal-80 programming language. Bill Bennett is the
next thing to do is to switch on.
surprise was the display, which is yellow

The Comal systems disc is loaded into

the drive and the re-set button is pushed g‘&fﬁ,.,_‘,m,.m,
to boot the system. The display then ;:‘:'
comes up with the message LT :’,
RC700 COMAL REV.x.xx S Y]
" CHMReC IROR, 1)
and you can begin. Toac AUTER 11, psn- oM
Some rather uninspiring applications -
software was provided. A little more 3:“&! :;'?."i.' :
imagination over demonstration pro- - '-;PI:': g
grams would, no doubt, sell many more . s
computers. The more interesting soft- ——

ware was annotated in Danish, which is
not particularly useful unless you under-
stand the language. The Danish version of
Mastermind was the most exciting pro-
gram supplied, though anybody with a
small amount of programming experience
can write a Mastermind program, even in
Basic.

The operating system used by the
machine is not standard, but provides the
necessary functions. The re-set switch
initialises and starts Comal. Any indenta-
tion required by Comal is performed
automatically by the software. The
system forces all variable names into
upper case, with other words appearing in
lower case unless they are enclosed in
quotation marks.

Comal statements are checked for syn-

tatical correctness as they are keyed in. "! - l : ' - ' \ ' ' ‘
Incorrect lines are not accepted and an | NS e
error message informs the user of the . ’: ! ' v ’ { ] t ' ' E “
nature of the error. This would be a very

welcome feature of the language except
that, again, the error message appears in
Danish. After a while, you get used to the
Danish terms, but they are still a con-
siderable handicap in a system which is
intended primarily as a teaching machine.
The review machine was one of the first to
enter the U.K., and the manufacturers say
they will amend the sofware to display
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the messages in English, not Danish.

The Piccolo’s system commands may
be used for program development, pro-
gram execution, dynamic debugging, cal-
culator functions and file handling.
System commands run immediately.
Usual commands like Auto, List, Load,
New, Save, Run and Print are available,
and are almost identical to similar com-
mands on other machines.

The RC-700 system uses the command
Bye. Con is the equivalent of Cont on
other machines; it is the instruction to
resume execution of a program after it has
been stopped. The command to scratch a
file from the disc is Delete “‘file name”,
though you cannot scratch the system
files. The Help command writes out the
names of the commands which are avail-
able to the user. The assignation state-
ment Let is included. It has the same
function as the Let statement, but is used
to assign values before running or contin-
uing a program.

The Look-up command is one that
does not appear in most Basics. It
replaces some functions of the Catalogue
command by returning a list of all the files
on a disc. The Output command directs
output to either the printer or the video
monitor. The command Re-number is
particularly useful, and re-numbers all
control statements as well as the program
lines.

There is an Edit command and special
editing keys, as well as control-key func-
tions. The editing functions include cur-
sor movements, character insertion, char-
acter deletion, rest-of-line deletion and
the deletion of the last input line.

Like other structured languages,
Comal is based on the philosophy that the
Goto statement is unnecessary. Never-
theless, Goto does remain in Comal, as do
most of the commands of standard Basic.
Identifiers are used to define certain enti-
ties in a program, and may consist of up to
16 characters. An unknown number can
be referred to as Unknownnumber in the

program. Many Basics allow one or two

characters for identifier names.

The possibility of using recognisable
words as identifiers makes programs
easier to understand. If you read a Comal
program written by someone else, it is
immediately obvious what is happening.
Debugging is relatively easy in a proce-
dure called Taxcalculation, for example,
with variables called Income and Deduc-
tions. On the other hand, most Basic pro-
grams deal with variables such as A, X1,
and subroutines are referred to merely by
the line number at which they start. This is
really the essence of structured program-
ming — knowing what is going on in the
program.

Identifiers are given to simple numeric
variables, indexed numeric variables,
simple string variables, indexed string
variables, user-defined functions, proce-
dures, formal parameters, and file vari-
ables. Although an identifier can be input
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in upper and lower case, it will be forced
into upper case once entered.

Most of the commands available in
Comal-80 will be familiar to anyone who
has programmed in Basic. The RAM
statement is retained unchanged, as are
many others, such as Print, Read, Input,
Data, Restore — which is used to set the
data pointer back to the first item in the
data list. Goto is retained despite the
claims of Comal to be a structured langu-
age, as is Gosub.

As in most versions of Basic, the Let
statement may be omitted. The Dim state- |
ment is slightly different as all strings ‘
must be Dimensioned before they can be
used in a program. The maximum size of a |
dimensioned variable is limited only by
the available memory.

Def is more or less the same as in most
Basics, allowing the user to define func- l

tions. The major departure here is that
the functions thus defined can have an
identifier that actually tells the user what
the function does. In most Basic
implementations the function would have '
to be called something pretty meaning-
less, like FNA for example. User-
defined functions in Comal may only have
one parameter, and recursive calls are not
possible.

Comal allows control of the program to
be kept within the limits of certain sub-
programs or structures, so it is unfortun-
ate that Comal-80 supports the Goto sta-
tement. Proponents of Comal maintain
that any program can be written without
using Goto, but it is unrealistic to suppose
that the statement will not be used if it is
there.

Comal has structures to control the
flow of the program through gateways
such as the conditional statement. This is
a more sophisticated version of the If-
Then-Else conditional statement — the
big bad wolf of Microsoft Basic. For

example:

18006 if ANSHERS = "YES" then

2008 exec FOSITIVEREFLY

3086 2lse if ANSHERE = "HQ" then
4606 exec MEGATIYEREPLY

Saaa else exec UNMANTEDREFL'Y
(a5l endif

7000 endi ¥

The Else part of the structure may be
omitted if it is not required, and the state-
ment list between If and Endif can be as
long as is necessary.

The For-Next statement is fairly stan-
dard, though it must be properly closed at
the end. The While-Endwhile statement,
which will be familiar to Pascal users, |
allows a series of statements to be exe- |
cuted as long as a condition is satisfied.

1086 whi le CONDITIONS = “DANGER" cio
200a exec MONITORPATIENT

feta]z ] exéc ALERTOOCTOR

$E3a6 inrut CONDITIONS

Seea endwhi te

The While statement, like all Comal

structures, is easy to use. The