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MicroCentre are the UK

Sample catalogue prices:
*System Two computer 1995
*System Three computer 3293
*Z-2H computer 4998

Extra 64K memory 893

3101 visual display unit 1147

3355 daisywheel printer 2297

HDD 11-mbytes hard

disc 4022

ANSI Cobol compiler 55

ANSI Fortran IV complle[' 55

16K extendedBasie’ | 55

Word processing system 5

Database management

Macro relocating .

assembler 55

Prices gyclude N a"'d .. ¥ MicroCentre also supply p@ripherals, applications sofware, and multi-user

¢ T,: f{; P s aed | 't"* tlmesharmg systems a PROM programmer; analogue-digital interface; and
. o ¥ h more. On site maintenance can be ana.nged throughout the UK.
" *Con DA micro, S-100 bus (21 slots), 64K

v ] S, “_ P/M compatible

-
e

e

With our in-depth experience and total Micro Centre
commitment to the reliable Cromemco range ,

we are Cromemco’s leading UK distributor. Complete Micro Systems Ltd.
Rely on us, as many others do, for expert 132 St. Stephen Street,
support with your routine or special Edinburgh EH3 5AA.
micro-computer applications. Tel: 031-225 2022.

Photo features Cromemco System 3 computer, 3101 VDU. and 3355 daisywheel printer. @ Circle No. 101

~\



actical

Jomputing

Managing Editor
Dennis Jarrett

Editor
Peter Laurie

Computabits Editor
Nick Hampshire

Staff Writer

Kay Floyd
Production Editor
Harold Mayes

Advertisement Manager
Erica Gruffydd

Advertisement
Department
Tom Moloney
Tina Roberts

Subscription Manager
Annabel Hunt

Company Secretary
Carole Fancourt

Managing Director
Richard Hease

Editorial: 01-359 8451
Advertising: 01-359 8151

Production and Subscriptions:
01-359 7481

Practical Computing is
published by ECC as a
subsidiary of

WHICH COMPUTER? Ltd

at its registered office,

30-31 Islington Green, London
NI '

and printed by

Eden Fisher Ltd,
Southend-on-Sea.

Distributed to newsagents by
Moore Harness Ltd., 31
Corsica Street, London N5 and
to specialist shops by Practical
Computing Ltd.

Subscription Rates:

Single copy: 50p.
Subscriptions: U.K,,

£6 per annum

(including airmail postage).
Europe (excluding U.K.), £12;
Elsewhere in the world: £18.

©Practical Computing 1979
ISSN 0141-5433.

Every effort has been made to
ensure accuracy of articles and
program listing. Practical
Computing cannot, however,
accept any responsibility
whatsoever for any errors.

CONTENTS

PRESTEL

The Post Office data highway for home andoffice .............cciiiiiiiiiiiiiiiiiiieiieennnens 63
REVIEW I

A comparison of floppy disc systems for Pet, Apple Il and Tandy ........ooovviinnreninenrenennns 57
REVIEW II

The SGS-ATES Z-80 training SYSteM .. ......ooivirierinrinreeracrearearasscssesasassonsaioa. 00

ARTIFICIAL INTELLIGENCE
An introduction to LISP, a favourite language for Al ..............0iiiiiiiiiiierinrnnrrneenannn 82

THE TALKING COMPUTER
We disembowel the TI Speak and Spell and review the Microspeech board .......... 0000660000 ¢ - 92

TWO SMALL BUSINESS SYSTEMS

The good news and the Dad NEWS . ... ..vvtiniiiieiinttieiireaeiereaceecsssasesenssansosssnnns 79
MICRO-MOUSE
First announcement of the U.K. and European championships, to be held nextyear ............... 123

FOURIER ANALYSIS — PART II
D CEEEiie o000 00000960000806088 4066 0600066650 066606 dENEEOEIEEITEEBRE 5 IBOCA06H 06 0L 30600 124

ALL THIS AND MORE

FEEDBACKE SN oo re oo lereteteren s « ook e 49 PETCORNER..........covvnivvrennnnes 109
Your letters and our replies

INBEPFAPTED . ... e oo e Ao eeRe) o 113
PRINTOUT........ ROD0000099000030G0 000 52
News from industry

TANDYFORUM ..........coiivviinnnnn 115
FICTTON] 60605 0% 000086060600 000 d00E6000080 74

DIARY ..... et 123
WEST COAST NEWSLETTER ............ 77 What's happening next

The Grim Reaper at work
MICROCOMPUTER BUYERS’ GUIDE ..134

ELECTRONIC SCOREBOARD ........... 89 Our invaluable listing of what’s available

A Pet application

M5 97 (6] 600 RN (586069800 000060 ot 0830066 do o 156
A tiny Language for the Nascom What all those funny words mean
VERIFICATION .......ccciiitieniennnane 101 ADVERTISEMENT INDEX ............. 157

NOVEMBER ISSUE ON SALE OCTOBER 17

PRACTICAL COMPUTING October 1979



aculab... MICRO 44

>ACULAB 735, a fully self-contained interface for .
IBM 735 output golfball typewriters. Announces their New Range of

e — | EXIDY SORCERER
l (aculab) 735 P SOFTWARE

ONLINE GO i
) :
@ ® o RALL SELECTOR

el L
> Parallel model accepts 7-bit ASCI| data via Centronics
compatible connector.
>Serial model accepts RS232/V24, Baud rate selectable.
- (Parallel model may be retro-fitted with serial board).
>Programmed for 7different typehead layouts, covers all
common golfballs and an ASCII ball switch selectable.
> Stop/Go switch, Online/Offline switch, also Online/Off-
line under software control. ContaCt Andy MarSha" at:

>Parallel .- -£155-00 + VAT

>Sguis! e MICRO 44, 44 Arthurs Bridge Road,
(aculablw. For further information Woking, Surrey or

24 Heath Road Telephone. 0525-371393.

Leighton Buzzellrd, Beds. Phone: (04862) 66084-

LU7 8AB

Also customised programming
and software consuitance
and support on all micros.

® Circle No. 102 @ Circle No. 103

B °g S h The Vero S100 Sub Rack is a 19” rack \
SlOO 'the rltls way mountable development kit, complete

.- with its own power supply and backplane
motherboard, for the construction and
evaluation of microprocessor based
systems to the S100 format. The power
supply provides three voltage levels —
+ 8V, + 18V and -18V. The Sub Rack
has its own cooling fan providing airflow
across the boards and the power supply.
A full range of allied items to enable a
complete systemn to be constructed are

available.
a’ \
] ‘V | ORDER CODE | ITEM DESCRIPTION
; e,
b= “_’_ ‘\ 188-2341H | S$100 Sub Rack
= = e = 06-0095L | S100 Dip Board
A\ 06-2337L S100 High Density Board
M < \ 06-2338F $100 Square Pad Board
TR o LA KR AT 15-1630K Compatible Connector
RS e {Solderlug)
e '”“// 15-1632L Compatible Connector
VERO ELECTRONICS LTD RETAIL DEPT. ool (S'Vi'&)wE'ignder =3
Industrial Estate, Chandler’s Ford, 48-8345K | Mk. 11 D Series Case
Hampshire SO5 3ZR 75-2867G | Keyboard Console

Qel: (04215) 62829 79-1729L Verowire Wiring Kit /

® Circle No. 104
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Compurerdysten_

Yy B

L3 -
11Megabytes of hard disc storage in a fast,new, table- top computer.
1 o Fast Z80A 4MHz prOCGSSOI’ ( caverioce CAMBRIDGE COMPUTER STORE. Cambridge (0223) 68155 )
®11 bvte hard disc dri KFORD |+ THEBYTE SHoPinora Escer o1 S0aaiTT
mega y e ar ISC nve a5 also at Yonenhav;\CounRoadl ndon 01-636 064
o 3 L S HOLDENE LIMITED. Leeds (0532) 453455
. TWO floppy dlsc drlves also at Wilmsiow Che::n::Oﬁ?S:S?QABB
® 64K RAM LOTON " ISHERWOODS. Lulon Bestorasme (0562) 2485
N ton dtardshure (/ 424851
m em o ry MANCHESTER MICROCOMPUTE“RMARY‘ \:an::hei!er (06"‘8: 269
H H il t West Park L. 0532) 788466
® RS-232 serial interface NEWBURY NEWBEAR COMPUTING STORE, ewbury Berks 106351 30505
. Pr t . t rf e alsgaastogkoon Cheshire {061-491) 2290 B
MICROMEDIA. N G t (0633) 5052
In er 'In e ace . NOTTINGHAM COMPUYERLAN;:%I’%ED?:’(‘H:IMH;M((;’602]4(:‘ ’6
@ Extensive software available O ancnener (081854 0220
Giasgow (041 332) 2468
i SHEFFIELD HALLAM COMPUTER SYSTEMS. 25
gonltaCt us direct or call your nearest Comart | SOUTHAMPTON B s T ae sx.?nai'\':\':;:k:,ogoc;:d;zs,;zst; Y
ealer

comart specialists in microcomputers

Comart Ltd., PO. Box 2, St. Neots, Huntingdon, Cambs, PE19 4NY. Tel: (0480) 215005 Telex: 32514
| | @ Circle No. 105
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Microcomputers from
the world's largest full-
line manufacturer

SUPERBOARD Il & - many magazing rep R " e
CHALLENGER | AT R e

unbelievable value for money.

Including the first Mini Floppy system * A full 8K Basic by Microsoft

The fastest Basic available
forless than £1000 L et
Easy low cost expansion
Ultra powerful 6502 processor
Full upper/lower case keyboard
Amazing graphics
Free demo tape
Fully assembled
* Standard interfaces
Just needs +5V at 3 amps power supply and
your T.V. to have a powerful economical
computer. This is the one board micro that
everyone talks about. The C1P is the same
with a power supply and rugged metal case.

* % % % % % % %

CHALLENG ER I I The personal computers that have the options
: that other companies can only talk about, like
: N.T.S.C. colour, sound and AC remote control.

The personal and prOfeSSIOnal The Challenger |1-8P is for the serious

. computers personal computer users who want the best of
home computers with the expansion normally
associated with business computers. Indeed
the C2-8P with dual 8" floppy disk drives is
ideal for business/educational/industrial users.

* A minimum of 8K Basic, 4K RAM

* Standard interfaces

* Video display of 32 rows by 64 columns
screen resolution of 256 by 512 elements.

* Upper/lower case, graphics and gaming
elements.

* Ultra-fast Basic for spectacular video
animation.

* N.T.S.C. colour, sound and AC remote
control options.

* Fully assembled and tested

* BUS oriented construction

* (C2-8P can support more in case expansion
than its four nearest competitors combined.

* Expands to a complete business system.

* (C2-8P is the only personal class computer
that can be expanded to support a hard
disk.

With all this the Challenger Il should be the

highest priced?

Wrong: The Challenger Il is priced below

several models advertised in this magazine.
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SGIENTIFIC

CHALLENGER Il

No compromise business computers

C3-B

HAZELTINE MONITOR / OKI-DATA PRINTER

The Ohio Scientific dealers don’t sell TOYS
to do REAL business computing or other
demanding applications because they know
that needs a REAL computer. With the many
systems around on the micro-market none
can match all the facilities offered with the
Challenger I11.

1. Not one, not two, but THREE micro-
processors, the ultra fast 6502, Z80 and
6800 allowing greater flexibility for
programming with CP/M, Cobol, Fortran,
Basic etc., etc.

2. A minimum of 500,000 characters on-line
disk storage with two full size 8" floppy
disk drives for greater reliability and speed
of operation,

3. Greater disk storage expandability for
keeping all the data necessary in a
commercial environment. The fast hard
disk systems are the lowest priced of their
kind.

4. Greater memory expansion from the
minimum of 32K up to 768K RAM,

5. Multi-terminal and multi-tasking
capabilities like the Minj and Mainframe
computers which can cost many times more.

6. A range of Data Based Management System
programs that can only be used with a real
business computer.

7. Manufactured with up-to-date micro-
electronic technology with components that
have been tried and tested for high reliability.

8. Supported by official dealers who provide a
complete service and will assist you in
obtaining the right system for the right
price.

These are some of the many good reasons

why the Challenger |11 is so popular through-

out the western world. |t is not cheap, it’s a

quality product designed for the features

necessary for a commercial environment, but
then again is the computer you want for the
home or for the company?

STANDARD SYSTEMS

Challenger |

Superboard 11 4K computer on board

CIP 4K Superboard in case and power supply

CIP MF 16K CIP with mini-floppy and 05S—65D V3.0

CIP DF 16K CIP with dual mini-floppy and O$S—65D V3.0

Chaltenger (I
C2—4P ‘professional portable’ computer
C2—4P MF 20K C2—4P with mini-floppy and OS—65D V3.0

C2—4P DF 20K C2—4P with dual mini-floppy and OS—65D V3.0

C2—8P 4K mainframe class personal computer
C2—8P DF 32K dual 8” floppy personal/business system

Challenger 111

C3—S1 32K dual floppy in 2 cases
C3—0OEM 32K dual floppies in 1 case
C3—A 48K dual floppies, 16 slot, rack, 0S—65U
C3—B C3—A with 74 megabyte hard disk
C3—C C3—A with 29 megabyte hard disk
Plus all the supporting products.

Price

£235.00
£299.00
£995.00
£1368.00

£459.00
£1275.00
£1634.00
£638.00
£2168.00

£2998.00
£2998.00
£4251.00
£9985.00
£7988.00

(Prices are subject to VAT and delivery)

Some dealerships available and OEM prices. Apply to your nearest dealer.

PRACTICAL COMPUTING October 1979

These dealers are the official factory
authorized distributors for Ohio Scientific Inc.
Calderbrook Technical Services
1 Higher Calderbrook
Littleborough Lancs

U-Micromputers
P O Box 24 Northwich
Cheshire CW8 1RS

Millbank Computing
East Lane, Kingston-Upon-Thames
Surrey KT1 2NN

The Byte Shop Ltd
426—428 Cranbrook Road
Gants Hill, llford, Essex

International Distributors:
American Data-Home and Office Computer
1013-15¢th Street N.W, Suite 300
Washington D.C., 20005

Tel: (0706) 79332

Tel: (0606) 75627

Tel: 01-549 7262

Tel: 01-518 1414

Tel: (202)466-46612

Also |Luxembourg Tel: 48.50.01
® Circle No. 106
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Here at |ast!

Super software from the world’s leading microsoftware supplier.

-
I
!
!
|
I
!
!
!
!
!
!
I

(J sip -

O TEX -

(J DESPOOL

a EDGT-OO

(J LINKER
(J Z-BUG debugger — Trace, break-point tester. Supports dec-

(J TOP Text Output Processor —

DIGITAL RESEARCH

(J CP/M* FDOS — Diskeite Operating -System complete with

Text Editor. Assembler, Debugger. File Manager and system
utilities. Available for wide variety of disk systems including
North Star, Helios Il. Micropolis, iCOM (all systems) and Altair.
Supports computers such as Sorcerer, Horizon, Sol System |1,
Versatile. Altair 8800, COMPAL-80, DYNABYTE DB8/2. and
iCOM Attache. Specify desired configuration £75/€15

(J 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 symbols file for use by SID (see below) £55/€10

B0BO symbolic debugger. Full trace. pass count and
break-point program testing system with back-trace and histo-
gram utilities. When used with MAC. provides full symbolic
display of memory labels and equated values £45/€£10

- Text formatter to create paginated, page-numbered
and justified copy from source text files, directable to disk or
printer . £45/£10

Program to permit simultaneous printing of
data from disk while user executes another program from the
console .£30/€£1

MICROSOFT

(J Disk Extended BASIC — Version 5, ANSI| compatible with

long variable names, WHILE/WEND, charnmg, variable length
file records . £155/€15

0 BASIC Compller — Language compatible with Version 5

Microsoft interpreter and 3-10 times faster execution. Pro-
duces standard Microsoft relocatable binary output. Includes
Macro-80. Also linkable to FORTRAN-80 or COBOL-80 code
modules €£195/€15

0O FORTRAN-80 — ANSI 66 (except for COMPLEX) plus

many extensions. Includes relocatable object complier, linking
loader. library with manager Also includes MACRO-80 (see
DEIOW) . oot £205/€£15

(J COBOL-80 — ANS! ‘74 Relocatable object output. Format

same as FORTRAN-80 and MACRO-80 modules. Complete
ISAM. interactive ACCEPT'DISPLAY. COPY. EXTEND
£325/€15

[0 MACRO-80 — 8080/280 Macro Assembler. Intel and Zilog

mnemonics supported. Relocatable linkable output. Loader,
Lrbrary Manager and Cross Reference List utilities mcl;rtd‘eg
............ 75

- Very tast random access text editor for text with or
without line numbers. Global and intra-line commands sup-
ported. File compare ultility included . £45/£10

XITAN (software requires Z80** CPU)

(J Z-TEL — Text editing language. Expression evaluation itera-

tion and conditional branching ability. Registers available tor
text and commands. Macro command slrlngs can be saved on
disk for re-use .£40/£12

(J ASM Macro Assembler — Mnemonics per Intel with Z-80 ex-

tensions. Macro capabihities with absolute Intel hex or relocat-
able linkable output modules. New version 3 with added
features .£40/€12

- Link-edits and loads ASM modules ...£40/€£12

imal, octal and hex modes. Dissassembier to ASM mnemonic
set. Emulation technique Dermnls full tracing and break-point
supportthrough ROM .. ... .. .............. .£45/€£12

Creates page-numbered. jus-
tfied documents from source text tiles . £40/£12

“CP M s a trad name: of Digital Researen
*Z801s a trademark of Zilog. inc.

EFFECTIVE 1 AUGUST 1979.

O

D)

A4 package includes Z-TEL. ASM. LINKER. Z-BUG. TOP
. £155/£30

EIDOS SYSTEMS

KISS — Keyed Index Sequential Search. Offers complete
Multi-Keyed Index Sequential and Direct Access file manage-
ment. Includes built-in utility functions for 16 or 32 bit arithme-
tic. string/integer conversion and string compare. Delivered as
a relocatable linkable module in Microsoft format for use with
FORTRAN-80 or COBOL-80etc. ............... £275/€18

KBASIC — Microsoft Disk Extended BASIC with all KISS
facilities. integrated by implementation of nine additional com-
mands in language. Package includes KISS.REL as described
above. and a sample mait list program . £495/£30

MICROPRO

Super-Sort | — 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, floating, fixed point, expo-
nential, field juS(Ierd etc. etc. Even variable number of fields

per record! SR ISR . - . SR £125/£15
Super-Sort Il — Above available as absolute program onll
...................................... . £105/€1

..... £75/€18

[J Word-Master Text Editor — In one mode has super-set of

CP/M's ED commands including global searching and replac-
ing, forward and backwards in file. In video mode, provides full
screen editor for users with serial addressable-cursor terminal

............................................. £75/€18

Word-Star Menu driven visual word processing sys-
tem for use with standard terminals. Text formatting performed
on screen. Facilities for 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 position-
09~ St 3 1 1T TR £255/€15

SOFTWARE SYSTEMS

CBASIC-2 Disk Extended BASIC — Non-interactive BASIC
with pseudo-code compiler and runtime interpreter. Supports.
tull file control. charmng mteger and extended precrsron var-

iables etc. . .. . .£75/€£10

GRAFFCOM SYSTEMS

PAYROLL — Designed In conjunction with the spec for PAYE
routines by HM| Taxes. Proces ses up to 250 employees on weekly
or monthly basis. Can handle cash, cheque or bank transfer
payments plus total tracking of all year to date figures. Prints emp
master, payroll log, payshps and bank grros Requires CBASIC-2

..... £475/£18

COMPANY SALES — Performs sales accounting function.
Controls payments of invoices and prints sales ledger and aged
debtors report. Suitable for any accounting period. Comprehen-
sive VAT control and analysns of all sales invoices. Requires
CBASIC-2. . ... .. .. e £425/€15

COMPANY PURCHASES Performs purchase accounting
tunction. Controls invoices, credit & debit notes. Prints purchase
ledger, aged creditors report and payment advices. Comprehen-
sive VAT control and analysis of all purchases Interfaces with the
NAD system. Requires CBASIC-2. . .£425/€18

NAD —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 {abels to directories. Requrres CBASIC-2.

o o BB S 8k a8l £225/£12
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Software for most popular 8080/Z80 computer disk systems including
NORTH STAR HORIZON, VECTOR MZ, OHIO SCIENTIFIC,
CROMEMCO, PROCESSOR TECHNOLOGY RAIR BLACK BOX,
DYNABYTE, SD SYSTEMS, RESEARCH MACHINES ALTAIR,
EXIDY SORCERER IMSAI HEATH, and 8" IBM formats

S e ]

STRUCTURED SYSTEMS GROUP

O QSORT — Fast sortmerge program for files with fixed record
length, variable fieid length information. Up to five ascending or
descending keys. Full back-up of input files created. Parameter
file createg optionally with interactive program which requires
CBASIC. Parameter file may be generated with CP/M assem-
bler utility .. £50/€12

GRAHAM-DORIAN SOFTWARE SYSTEMS

O APARTMENT MANAGEMENT SYSTEM — Financial
management system for receipts and security deposits of
apartment projects. Captures data on vacancies, revenues,
etc. for annual trend analysis. Daily report shows late rents,
vacancy notices, vacancies. income lost through vacancies,
etc. Requires CBASIC. Supplied in source code. . £300/€25

[0 INVENTORY SYSTEM — Captures stock levels, costs,
sources, sales, ages, turnover, markup. etc. Transaction in-
formation may be entered for reporting by salesman, type of
sale, date of sale, etc. Reports available both for accounting
and decision makmg Requnres CBASIC Supplied in source
code. ... ..... £300/£25

[0 CASH REGISTER — Maintains files on daily sales. Files
data by sales person and item. Tracks sales, overrings. re-
funds. payouts and total net deposits. Requires CBASIC.
Supplied in source code ....£300/£25

MICRO FOCUS

O ciS COBOL — Version 3 is ANSI 74 subset with extensions
which offer powerful interactive screen formatting and built in
cursor control. Version 4 additionally offers full ievel 1 ANSI for
Nucleus. Table Handling, Sequential Relative and Indexed /0.
Inter-Program Communication and Library

Version 3. £295/£25

.......................... ..Version 4, £395/€£25

] FORMS — Interactive utility to create CIS COBOL source
code to perform CRT screen handling in application programs.
Supports full prompt text, protected fields and input valldatlon
against data type and range expected . €65/€10
When purchased with CIS COBOL €55/£10

OTHER

O tiny C — Interactive interpretive system for teaching struc-
tured programmmg techmques Manual includes full source
listings . ....... N prem— £45/€30

O € Compiler — Supports most major features of language. in-
cluding Structures. Arrays, Pointers, recursive function evalu-
ation, iinkable ‘with library to 8080 binary output. Lacks data
initiaization, long & float type and static & register class speci-
fiers. Documentation includes ~C™ Programmmg Language
book by Kernighan & Ritchie . . £65/£10

[ Z80 Development Package — Consists of: (1) disk file
line editor, with global inter and intra-line facilities: (2) Z80
relocating assemblef, Zilog/Mostek mnemonics, conditional
assembly and cross reference table capabilities: (3) knking
loader ‘producing absolute Intel hex disk file for CP/M LOAD
DDT or SID facilities. .£50/€12

[0 DISTEL — Disk based disassembler to Intel 8080 or TDL
Xitan Z80 source code. listing and cross reference files. Intei or
TDL/Xitan pseudo ops optional. Runs on 8080. Standard CP/M
and TRS-80 CP/M versions available ... £35/€7

O pisSILoG — TEL to Zilog/Mostek mnemonic files.
Runs on Z8O only. .. .. €35/£7

0 TEXTWRITER Il — Text formatter to justify and paginate
letters and other documents. Special features include insertion
of text during execution from other disk files or console. permit-
ting recipe documents to be created from linked fragments on
other files. Ideal for contracts. manuals. etc. . . £45/€3

[J WHATSIT? — Interactive data-base system using associa-
tive tags to retrieve information by subject. Hashing and ran-
dom access used for fast response. Requires CBASIC

£70/€£15

O XYBASIC Interactive Process Control BASIC — Full disk
BASIC Teatures plus uniaue commands to handle bytes. rotate
and shift, and to test and set bits. Available in Integer, Ex-
tended and ROMable versions.

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

[0 SMAL/BO Structured Macro Assembled Language — Pack-
age of powerful general purpose text macro processor and
SMAL structured language compiler. SMAL Is an assembler

n%uage with IF-TH LSE, LOOP-REPEAT- WHILE DO-
BEGIN-END constructs ............... 40/£10

O Selector Il — Data Base Processor to create and maintain
single Key data bases. Prints formatted, sorted reports with
numerical summaries. Available for Microsoft and CBASIC
(state which). Supplled in source code £105/€12

O Selector il — Mutti (i.e.. up to 24) Key version of Selector Ii.
Comes with applications programs including Sales Activity. In-
ventory. Payables. Receivables. Check Register. Expenses.
Appointments, and Client/Patient. Requires CBASIC S plied
insourcecode ................ 55/€12
Enhanced version for CBASIC-2 . £185/£12

O cPm/374X Utility Package — has full range of functions
to create or re-name an IBM 3741 volume, display directory
Iinformation and edit the data set contents. Provides full file
transfer facilities between 3741 volume data sets and CP/M
files| - F EEEe ey L €125/£7

O Flippy Disk Klt — Template and instructions to modify sin-
gle sided 5% diskettes for use of second side in singled sided
drives ........ Jom " gy £6

Orders must specify disk
type and format. e.qg. North
Star Horizon single densily.

Add VAT to orders for soft-
ware (not manuals alone).
Add 50p per item postage
and packing {mirmmum £1).

All orders must be prepaid
fexcept COD or credit
card). Make cheques POS
etc. payable to Lifeboat
Associates.

Manual costs are deduct-

able from subsequent soft-
ware purchase

The sale of each pro-
prietory software package
conveys a license for use

. . on one system only.

Lifeboat Associates, 32 Neal Street, London WC2H 9PS.01-379 7931 '™'The Software Supermarket is a trademark of Liteboat
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Great news from Heath.

WH-89 All-In-One computer. WH-14 serial printer.

The new All-In-One computer from Heath has the With a compact table-top configuration, the WH-14 is
power, versatility, and built-in peripherals needed to meet designedfora broad variety of usesin both the personal
the demands of the business user. and business computing field.

*intelligent’ video terminal *2Z80 microprocessors. *5 x 7 dot matrix impact printing *96 character ASCII

*floppy disk storage system. *upperand lower case characters *microprocessor-

*basic 16K RAM ?expandable) based electronics.

Easy to program. Simple to operate. Itis capable of a It combines speed, flexibility and ease of use with any
multitude of Eigh-speed functions and speaks the computer providing standard RS-232 C or 20mA current
language of today's most popular software. loop interface connections.

For complete specifications of these and all Heath Data

System products contact:

Heath data SYStemS Heath (Gloucester) Limited, Dept. (et 10), Bristol

Road, Gloucester, GL 2 6EE. Telephone: (0452) 29451.

® Circle No. 108

From Microdigital
TEXAS 99/4
The people’s computer

The remarkable Ti-98/4 Home computer.

Superior cotour, music, sound and graphice — 8nd a powerful extended BASIC ol recorders. 44-pin peripheral tor with y snd aodress signais d
builltin. Plus 8 unique, new Solid State Speech Synth and T.1.'s speclel Solid svaliable. Mini-earphone jack. Hand con!mllev intertace. (’J
State Sottware. Bulit in software:
The 7.1.99/4 was designed to be the lirsi true home computer — skilied computer 14K Byte T.1.BASIC, equation calculator 8nd control softwere. !
usars and beginners alike wili be able to put it to eftective use right away. You can Size:25.9°38.1°7.1 cm.
begin using the TI Home t inutes etier unp g It; simpiy snap in a X
Solid State Software Module, touch & faw keys and siep- by-llnp instructions Dispiay ¢ 5
appesr on the screen — $0 you or any member of your tamily can use end lesrn Uses colour monitor, 24 lines of 32 characters.
about the computer trom the computer. Texas instruments has taken those Optional accessories:
festures you'vs been wanting -— pius some you may nol have heard about yet — Sold state s
PR A peech synthesizer.
spdiinctimedithem i cnsincred plesstc IRLIcisye e The T 89/4 Approx 250 English words bullt in. Accessible from T.i. BASIC. Accommodates
glves you an unmatched combination of features and capabilities inciuding; add-on moduies to brosden vocabuisry.
‘Powerlul Ti-Basic: Accuracy end power for d ding technicsl N R te controla:
tions, yet easy to use for the beginner. 13-digh, ﬁoa'lnq point Basic, with Eight position with side mounted action button.
special testures and extensions for colour, sound snd graphics. oA oot st Tnatules:
“16-colour graphics capabllity — Easy to use, high resolution graphics with b
speciat features that fet you define your own characters, create animated These are plug in pre-programmed software modules with a varisty of tinancist,
displays, chserts, graphics . . . and more, with & resoiution of 256 « 192 education, and entertainment programs.
indlvidusily addre ssabie points. E.G. Video Chess, tootball, video games, physical fitness, pre-schoot learning,
‘Music and sound etfects: Provides oulstanding audio capabitity. Bulld three- graphics etc.
note chords and sdjust frequency, duration. and volume quickly and simpty. Delivery: Limited quantities in September, volume October,
Conscie: Prices:
CPU: 9900 family, 16 bit microprocessor, pius 256 byte scratchpad RAM. Nett Vat Total
Memory: Console.............. e 569.57 85.43  655.00
Totasl combined memory capacity 3 72K Bytes Modutes . S . 15-40.00"
Internal :CA)M . .. 6K Bytea ;OV";“ e 32‘23
internal RAM . .. . 16X Bytes peech synthes zer . . 00°
External ROM (Plug-in software moduies) Up to 30K Bytes ‘please note these are estimated prices only.
Keyboard;
Staggered QWERTY tayout, full travel with overlay for second tunctions.
Sound:
5 Octaves, 3 simuitaneous tones plus nolise generator,
Coloure: 16 Ferrrreer s 2
Graphice resoluiion; 256°192. @ 25 B g = E
runswick Str verpool
tnput/Output: St wty Li L2 0OBJ

Composite video and sudio output for monitor. Interface tor 2 sudio cassetie Tel-:051-236 0707(”3‘ Order)051-2272535(AllomefDepts)
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SPECIALISTS IN
MICROCOMPUTERS

IN

We care about what leaves

our factory. After allit’s got
our name onit.

The next time you want
reliable microcomputer

roducts - single card

computers, floppy disk
systems and disk systems ~
take a look at what we put in
our boxes.

A Comart Com
show you.

SPECIALISTS

puter Catalogue will

Write to

£ comart

Comart Ltd., P.O.Box 2, St. Neots,

Huntingdon, Cambs.
Or telephone (0480) 215005.

ymart

P
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The NEW Datac BDSO

.-

offers all these features:

80 columns on 9.5 in-wide ordinary sprocket paper.

84 Ipm - 112ch/sec.

RS232C and buffered parallel interfaces as standard.

Over 900 character buffer standard — 2K extension optional.
96-character set standard — 192 set optional.

P controlled bi-directional, versatile and reliable.

Stand and keyboard optional.

for only £595 ...

AQLQC Lmreo
“The Printer People”

Tudor Rd, Altrincham, Cheshire, WA14 5TN
Tel: 061-941 2361/2

| ® Circle No. |11

R R R W ECHNIQUES LTD

12 Leeming Rd 58-60 Northfield Rd 5-6 Lower Church St

Borehamwood Kings Norton Chepstow

Herts. WD6 4DU  Birmingham B30 1JH  Gwent NP6 S5HJ

01-207 1717  021-459 5959 029-12 2193
Glasgow 041-221 9761 Telex 49280

AVAILABLE EX-STOCK:

ANADEX DP8000
112 cps PRINTER
INTRODUCTORY OFFER

TALLY 1602 160 cps
BI-DIRECTIONAL PRINTER

TELEVIDEO 912 VDU

£525

£1650
£595

NATIONWIDE MAINTENANCE
ON ALL THE ABOVE
PLUS
COMMODORE PET, ITT 2020,
APPLE, MSI 6800, ALL LEADING VDUs,
AND HARD COPY PRINTERS

I ® Circle No. 112

Compare its festures:

‘Z-80A 4MHZ. CPU: The most powerful 8-bit processor on the market.

‘8K Basic: resident on board, MICROSOFT Basic, the industry standard, with
extensions for on-screen editing, graphics, machine code interfacing.
Optimised tor speed (see benchmarks below).

"Fuil 37 Key Licon solid state keyboard: switch han! are cor high
reilability professional units tor long trouble free iite. Keyboard is mounted
separately to avold siraining main P.C.B

*Totat of 20K on-board memory: 2K monllor (Nas-Sys 1), 1K Video RAM, 1K Work
space RAM, 8K Microsoft Basic, 8K user RAM.

“Kansas City cassette Interface: for refiable storage of programs and data at 3000r.
1200 baud, with tull checksum error detection,

‘Nas-sys monitor: A powerful 2K machine cade monitor provides an ideat
environmant for learning about and developing machine code programs. Nas-
sys uses a blinking non destructive curaor, with 22commands. ASCli terminais
are tully Jupportedvisthe serialinterface; usersc an add thelrown /O driversvia
the system 1/0 vector tabie to support other devices.

Nas-sys commands are:
A—Hex arithmetic
B—setl breakpoint

N—return to normal
O—Output to P.1.O.

C—Copy Q~Query input port
E—Execute R-—RAead tape
G--Generate S—Singie step

H-—Operate as half duplex,
terminal,

T—Tabulate memory
U-—actlvate user 1/0 drivers
I—Intelligent copy
J—Execute atFFA
K—set keybosrd options
L —load trom tape
M—Memory modity

V—Verity tape
W—Write tape

X—set external device
Z —execute at FFD

‘On board P.1.0. ~ An uncommited P.1.O. (MK 3881) giving 16 programmabte i/O
Hnes with handshake.
*On board RS-232-Will intertace directly into any standard teietype — sitowing
use of BASIC or Nas-sys from the leletype.
‘Full on-screen editing: a compiete screen ediior with cursor mavement {UP,
DOWN, LEFT, RIGNT), insert and detete, backspace etc,

Screen display ot 16 lines x 48 chafacters: Stable, clear display to British tele-
viston standerds. Fuil 128 ASCH character set; option for further 128 graphics
charactera.

"Fully buffered NASBUS compatible: Weil defined bus atructure with a range of
expansion cards; including (shortly) a floppy disc system with CP/m — the
industry standard operating system.

Just a little bit more... ¢

Nett vat Total
Nescom-2 .. . . 295.00 44,25 339.25
Power supply 24.50 3.68 28 18
Nett Vat Total
Nascom-2 295.00 44.25 339.25
Power supply 24,50 3,68 28.18
10 C15 cassettes 4.44 0.66 5.10

Z-80 Programming manual (Mouek) i 4.50

Z-80 Microcomputer handbook . . . . 6.95
Practicat microcomputer programmlng

the 2-80 . . .. .. ............ 20.00
Sargon-8K Z-80 Chess program (bool) 9.50

PERSONAL COMPUTER WORLD BENCHMARK TESTS

APPLE I NASCOM2 RM. 3802 PET
BM 1 1.5 1.1 14 1.7
Bm2 3.2 5.4 6.5 9.9
BM3 7.3 1.1 13.2 18.4
ama 7.2 11.6 13.9 20.4
BMS 8.9 12,6 15.0 1.7
BMS§ 18.6 19.3 22,3 25
am7 28.2 2r.6 31,6 50.9
6M8 5.2 6.2 123

~

o /MICRODIGITAL

E] 25 Brunswick Street, Liverpool L2 0BJ @
Tel:051-236 0707 (Mail Order) 051- 227 2535(All other Depts)

® Circle No. 113
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WHY BUY A
MICRO-COMPUTER FROM

PETALEBGT I

BECAUSE

1) Established company trading since 1971 7) We can arrange finance .
2) Electronic servicing is our speciality 8) We offer, after the three-month wa;ranty, a
3) We have in house programmers/systems service contract from £69-50
analysts 9) You benefit from our experience of having
4) We h 2 . sold over 150 micro-computers to industrial,
€ Nawe aiie BENCe eNoncers educational and business, personal users.
5) We will demonstrate the PET at your 10) We specialise in programs and interfaces for
2 hs 2 weighing applications for average weight
6) We can customise the PET to your control and counting etc.

requirements

8K £550-:00 + VAT. All 'PETS’ sold with a Basic Tutorial Tape
16K £675'00 + VAT.
32K £795:00 + VAT.

New Large ’
: . In our showroom we sell
Keyboard "PETSs - =y Books, Programs etc.

Now in Stock
O R B
VEISERSE 4

Also available:

24K Memory Exparision Boards (disk-compatible)
only £320 + VAT
PET-compatible dual floppy disk unit
with advanced operating system
only £840 + VAT
Large Extension Keyboard for the PET £89:50 + VAT
Telephone for complete system prices.

Wide Range of Printers Available.

If you require any more information or demonstration regarding the PET 2001/8 or any associated
equipment, programs, etc., please contact Mr. P. J. A. Watts or Mr. D. W. Randall at:

Shop at:
PETALECT ELECTRONI|C SERVICES LTD PETALECT
33/35 Portugal Road, Chertsey Road,
Woking, Woking,
Surrey. Surrey.
Tel. Woking 69032/68497 Tel. Woking 20727/23637
i ® Circle No. |14
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Programs for easy learning.

sive sections and contains audio
visual material,text,and parts for
practical experiments.

Digital techniques
Teaches you the operation of digital
logic circuits, integrated circuits,

Part of the Heathkit Continuing
Education series, our self-instruction
courses are the complete,low cost
way of learning all there is to know
about computing techniques.

Each course is split into progres-

Boolean A'l_:_gebra ,Flip-Flops and
Registers. Everything from TTL and
CMOS to ROMs,PLAs, micro-
processors and computers.

The optional trainer rounds out
your education and provides
‘hands-on’ experience.

Microprocessor
Designed to give you in-depth know-
ledge of these advanced systems the
Course covers microprocessor basics,
computer arithmetic, programming
and much, much more.

And the optional computer
trainer lets you get ‘hands-on’
experience.

Basic Programming
This course teaches you how to
program your computer using the
popular BASIC language. Covering
all formats, commands, statements
and procedures it uses programmed
instructions backed by text and
‘hands-on’ computer experiments.

For full details of these and alil
Heath courses contact:
Heath (Gloucester) Limited,
Dept. (pce 10), Bristol Road, Gloucester
GL2 6EE. Tel: (0452) 29451,

Heath data systems

® Circle No. 115

RELOCATABLE ASSE MBLER

Simplicity.Sophisication """ e
@& apple IL plus,
at Microdigital

to be generated snd linked to

desk
examination snd

Floppy Disks

Givas your system Immaediate access to large quantities of date. The subsystem
consiets of an inlslligent interface card, s powertul Disk Operating System and
one or two mini-floppy drives.

Featutes
* Storage y of 116
o Date tranefer rate 156K Blts/second.
* Individusi fHe write protection.
Apple Il Plus * Powaered directly from Apple 1.
® Full disk capability with syatems as tittie as 16K byles of RAM,
APPLE-# PLUS wiil change the way you think about computers. Thll nbecnunn o Fash access time — 600 m aec (Max) across 35 fracks.
h specifically designedto hmdh the day to day of o Powerful disk oparating software.
ial planning, sck tation, snd enter APDLE-" PLUS Is o Load and etore flies by name.
-ppnungandcomlomblo(muokhunpplhncnkh.lmahyour tHe essier), andit » BASIC program chaining.

brings to personstcomputing anew level ot powerthroughhardware andsoftware
sophistication.

The APPLE-II PLUS Is taster, smaller and more powertul than its predecessors,
ond i's easier to use 100, Decause of sdvenced, bulit in teatures iike:

‘PALSOFT

A fast, extended 10K BASIC with 9-digit precision and graphics extensions.
"HIGH RESOLUTION GRAPHICS

On s matrix of 280 x 192 individusily addressabia pointa.

"AUTO-START ROM

With powsr on boot of proge
scresn editing.

“INTERNAL MEMORY EXPANSION TO 64K BYTES
For big system performance ata low cost.

“EIGHT EXPANSION SLOTS

Tolelthe systam grow with your needs.

. reset pr snd improved

Nett vl Totat
APPLE-II PLUS, 16K RAM 830 124.50 954.50

Apple Pascal

APPLE PASCAL TM Is the new to micr. power,

PASCAL TM incorporating UCSD PASCAL TM, offers extended festyres in »
Kag omploylnﬂ todey's most sophistic ated siructured

prognmmmg ] [} d capabfiities that boost

performance and cut dculopmonl time tor large business, sclentific, snd

educationsi programs.

This aottware package provides the most powertul set of tocis yet avatiable forthe

microcomputer programmer.

"EDITOR

A fest, screen- orlented edilor for program development and word processing

applications.

‘COMPILER

Standard PASCAL ptu- luu set of extensions lor sirings, disc fiies, graphics 4nd

sysiem og phics "Turtlegraphics”: as origineted at WHT.
INIT turtle, PENCOL R TUN 0, TURN. MOVE, TEXT GRAF.
GOTOIY" tor cursor

FUNCTION Keypress lells whether chluc'u avaiiable.
Libr routines include: RANDOM, RANDOMI2ZE., PADDLE, BUTTON,
YTLOUT,KEYPRESS etc.

» Random or sequential flle sccese.
Floppy Disk Subsystem

Nett Vat Total
425.00 63.78 480.78
Second disk drive and connecting cable
375.00 $6.25 431.25

Parallel Printer interface Card

Altows you to connect aimost any popular printer to your AK:‘O ABABIC program
can produce hard-copy output as easily 83 it prints to the TV monitor screen.
Command interpretation and printer conlrol douun are handied by the irmware
bulit into the card, to elimi user prog g7

Nett Vat Totel
110.00 16.50 120.50
Communications interface Card

Allows your Apple o “taik” (through a modem) with other compuiers and
terminais over ordinary telephone and load programs over the phone, send
messages 10 remote terminals or access your office computer from the comiortof
youw home,

Communication interface Card
Nett Yat Total
110.00 18.5¢ 128.50
High Speed Serisl interface Card
Allows Appie to exchange data with printers, pictters snd computers in seriai
format et up to 19.2 K Bsud.

High Speed Serial interfece Card
Nett YAt Totsl
110.00 18.50 120.80

/MICRODIGITAL

25 Brunswick Street, Liverpool L2 0BJ [}
Tel-051-236 0707 (Mail Order) 051227 2535 (Al other Depts)
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The complete
business mind

oo SN2
p o

/

» I

for £3,000

A desk-top stock control, accounts, sales and
invoices department at the touch of a switch. No
need for a computer to see the savings that
means!

This technological miracle is just one of a
whole range currently on view at Computer
Workshop showrooms, at prices ranging from
£500 to £10,000 plus.

Phone for an appointment, or visit now and
surprise yourself at what micro-computers can do
for you and your business.

W

COMPUTER WORKSHOP

Micro-Computer Mart Limited, 29 Hanging Ditch, Manchester M4 3ES. Tel: 061-832 2269
d

an
Micro-Computer Mart (Leeds) Limited, 251 Otley Road, Leeds LS16 5LQ. Tel: (0532) 788466

@® Circle No. 117
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dent.

London WC2

Your Home Computer — J.
White — £5.10
Microprocessors: from
chips to systems — R. Zaks
— £7.50

The Home computer
revolution — T. H. Nelson
— £2.75

Getting involved with your
own computer — L.
Solomon & S. Veit — £4.76
Understanding
microcomputers and small
computer systems — N.
Wadsworth — £7.95
lllustrating Basic — a
simple programming
language — D. Alcock —
£2.25

Basic BASIC: an
introduction to computer
programming in the BASIC
language — £4.80
Advanced BASIC:
applications and problems
— both by J. S. Coan — £4
Basic with style — Nagin
and Ledgard — £3.60
Microcomputer
programming: 6502 — R.
Zaks — £7.95

6502 Applications book —
R. Zaks — £8.95

£100! off 8K
PETS

Hurry — Hurry — Hurry

EX-DEMO — Exhibitions etc — few hours
use only — mostly indistinguishable from
new. Come to Charing Cross and select
yours now — Securicor £10.

Beginners courses London-Southampton
day or evenings — small classes or indi-
vidual tuition — one computer to each stu-

Day courses run on your premises — we
supply everything — (inc weekends)

Telephone 01-839 3894 for details.

TLC World Trading Ltd
34 Craven Street

® Circle No. 118

NEW LOW BOOK PRICES AT

Volume 1 Fundamental
Algorithms — D. E. Knuth
— £9.50

Software Tools —
Kernighan and Plauger —
£7.20

Programming Proverbs —
H. Ledgard — £5.50
Microprocessor interfacing
techniques — R. Zaks —
£7.50

Cheap Video cookbook —
D. Lancaster — £4.30
Microcomputer problem
solving using PASCAL —
K. L. Bowles — £7.84

Best of BYTE Vol. 1 —
Heimers et al — £8.95

Best of Creative Computing
Vol. 1 — AHL et al — £6.95
Best of Creative Computing
Vol. 2 — AHL et al — £6.95
Scelbi-Byte Primer —
Helmers et ai — £9.95

The Best of Micro — Tripp
et al — £5.50

Clarcia’s Circuit Cellar — S.
Ciarcia — £6.40

8080 Programming for logic
design — A. Osborne —
£5.95

EQUINOX 300

A powerful

multi-user

multi-tasking
multi-language

16-bit microcomputer time-sharing systen

supporting

BASIC

T UISP

" PASCAL
* Floppy discs
* Hard discs

including a powerful Text Formatter,
Assembly Language Development System
and disc-based Sort utilities.

Priced from under £5,000

Write or phone for further information.

EQUINOX COMPUTER SYSTEMS LTD

“‘Kleeman House™ 16 Anning Street,
New Inn Yard. L.ondon EC2A 3HB.

lel: 01739 23879

Z-80 Instruction book —
Scelbl — £3.50

Practical microcomputer
programming: the Z-80 —
W. J. Weller — £20
Sargon Z-80 Chess
Program — D. and K.
Sprackien — £9.50

The Z-80 microcomputer
handbook — W. Barden —
£6.95

Z-80 Programming for logic
design — A. Osborne —
£5.95

Z-80 Programming manual
— Mostek — £4.50
Programming the 6800
microprocessor — Bob
Southern — £8

6800 Programming for logic
design — A. Osborne —
£5.95

APL — an interactive
approach — Gillman and
Rose — £9.50

Phone in your
Access/Barclaycard
Number on

051-236-0707

or compiete
this order

 MICRODIGITALLTD

01729 4460.

A guide to SC/MP
programming — Drury — £4

A Guide to KITBUG —
Drury — £1

Basic computer games —
D. H. Ahl — £5.50

How to build a computer
controlled robot — T.
Lootborrow — £6

Starshlp simulation — R.
Garrett — £5.10

Some common Basic
programs — A. Osborne —
£6.30

Computer programs that
work — Beech et al — £2.55

The mind appliance: home
computer applications — T.
G. Lewis — £4.75

PCC reference book — PCC
— £4.95

Microprocessor lexicon —
£2

Microprocessor
encyclopedia Vol. 2.
Bit-slice machines — R.
Zaks — £7.45

1 ENCLOSE:
CHEQUE/POSTAL ORDER NO..
BARCLAYCARD NO..

ACCESS CARD NO.

NAME .

ADDRESS.

COMPLETE AND POST TO
25 BRUNSWICK STREET

* LIVERPOOL L2 0BJ e 051236 0707

@ Circle No. 119
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‘We stock 20 different
makes of computer.
So our only vested

interest 1s
customer
satisfaction’

Bill Cannings, Managing Director

Businesses can only improve their efficiency
with computers if they buy exactly the right
kind of equipment and software for their needs.
The problem can be in matching their needs
with what the market can supply at any one
time.

]

At the Byte Shop and Computerland we
have the widest range of computers available
from any single source. We have deep-rooted
systems know how going back over 10 years,
so you get not only a refreshing breadth of
choice, but also high level impartial advice from
computer specialists on what to buy.

Our business is computers and only
computers, so you will be talking to people who
really understand their subject. Once you have
taken the decision to visit us, you are already a
good way towards choosing the right computer
for your needs.

Branches at:

liford Nottingham

426 428 Cranbrook Road, 92a Upper Parliament Street
Gants Hill, Iiford, Essex IG2 6HW Nottingham NG1 6LF

Tel. 01-554 2177 Tel. 0602 40576

London Manchester

48 Tottenham Court Road, 11 Gateway House,
London W185 4TD Piccadilly, Manchester
Tel. 01-636 0647 Tel. 061-236 4737
Birmingham Glasgow

94 96 Hurst Street, Magnet House
Birmingham 85 4TD Waterloo Street

Tel. 021-622 7149 Glasgow Tel. 041-332 2468

THE EUTE SHUE 111D
GUTIPLUTERLAND 0N
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MATROX

FROM SHELTON

Shelton Instruments offers a highly-diversified selection of
modules and PC boards by Matrox Electronic Systems, allowing
customers to solve display problems rapidly and cost-effectively.
These ready-to-use subsystems are available in self-contained
modules for any microprocessor, or on PC boards but
compatible with DEC LSI-11, PDP-11, Intel Multibus, $100 and

others.
CRY DISPLAY CONTROLLERS (Aiphanumeric)
Alghanumeric Modules £
MTX-816 8 lines X 16 columns CRT controller module 128
MTX-1632 16 lines% 32 CRT controller module 162
MTX-1632SL  16%32 CRT controller module {external sync) 162
PV-1 Up 1o 16X 64 user programmable VRAM (in/ex) 213
MTX-2064 20 lines X64 columns CRT controller module 13
MMD:2480 24 lines X80 columns CRT controller module 284
Printed Circuit Boards (Alphanumerics)
MTX-1648/SL 16X48 (Prolog bus. ext sync) 213
MTX-2480 24x80 CRT controller (gen. purpose) 284°
ALT-2480 24 %80 CRT controller (S100 bus plug-in) 213
STD-2480 24x80 CRT controller (STD bus plug-in) 284
ITL-2480 24 %80 CRT controller (Zonic bus plug-in) 284
EX0-2480 24 %80 CRT controller (Exorciser plug-in) 356
MSBC-2480 24 x80 CRT controller (SBC-80 bus plug-in) 356
MLSI-2480 24%80 CRT controller (LSI-11 bus plug-in) 356
MDC-2480 24%80 CRT controller (PDP-11 bus plug-in) 356
CRY DISPLAY CONTROLLERS (Graphics)
Graphic Modules [
MMD-256 256% 256 dot raster module (+35V only) 428
MMD-2560 256X 256 dot raster module (+5V, 12V) 356
Printed Circuit Boards (Graphics)
MTX-256 256%256 dot raster (gen. purpose) 428
ALT-256 256%256 dot raster CRT controller (S100 bus) 284
STD-256 256% 256 dot raster CRT controller (STD bus) 356
ALT-512 512%256 dot raster CRT controller (S100 bus) 428
EX0-512 512% 256 dot raster (Exorciser bus) 495
MSBC-256 256%256 (SBC-80 bus or general purpose) 644
MSBC-256 /512 256% 512 (SBC-80 bus or general purpose) 188
MSBC-1024  256% 1024 (SBC-80 bus or general purpose) 995
MSBC-512 512x 512 (SBC-80 bus or general purpose) 995
NSBC-512 512% 512 raster with vector plot (SBC-80) 1,076
MLSI-256 256% 256 (LSI-bus, plug-in) 644
MLSI-256 /512 256X 512 dot raster (LSI-11 bus, plug-in) 788
MLSI-512 512%512 dot raster (LSI-11 bus) 995
MLSI-1024 256% 1024 dot raster (LSI-11 bus) 995
MODC-256 256X 256 dot raster (PDP-11 bus) 644
MODC-256 /512 256% 512 raster (PDP-11 bus) 788
MDC-512 512%512 raster (PDP-11 bus) 995
MODC-1024 256% 1024 raster (PDP-11 bus) 995
RGB-256-4 256X 256 raster, 4 bit/pixel, color/grey (PAL or

NTSC), (SBC-80 bus or general purpose) 1,148
RGB-256 /3 256% 256/3 bit/pixel; color/grey; exp 995

CRT DISPLAY CONTROLLERS (Alphanumeric and Graphic combined) £
MSBC-24/320 Single board 24 X80 alphanumeric; 320 X240
raster graphics CRT display controller (SBC-80
or general pupose) 995
NOTE: Combined alphanumeric and graphic display can also be
obtained by comblning other standard Matrox alpha and
graph controllers (i.e. ALT-2480 and ALT-256 or
ALT-512; MMD-2480 and MMD-256; MLS!-2480 and
MLSI-512, etc.)
COLOR CRT CONTROLLERS
Multiple standard graph cards can be combined to obtain color.
Up to 24 bits per pixel can be obtained, 256> 256 or
512512 resolution.
NDTE: RGB-256/4 is single board 256 %256 % 16 color CRT

controller.
uP DISPLAY CONTROLLERS (INTEGRATED CIRCUITS) £
MTX-A1 Single chip 1/O display/keyboard controiler 5%7
dot LED's up to 32 character, 64 keys 35.28
MTX-B1 Single chip /O display/keyboard controller 14,
16 segment LED, 32 characters, 64 keys 35.28
MTX-A1 and MTX-B1 in quantities of 10K are
£8.64 each.

SOFTWARE AND DOCUMENTATION

MTX-Alpha ALT-2480 alphanumeric software (S100;8080A) 20
MTX-Graph ALT-256 graphics software (S100; 8080A) 20
SBC-Alpha MSBC-2480 alphanumeric software (SBC;

8080A, 8085) 20
SBC-Graph MSBC-256 graphics software (SBC; 8080A,

8085) 20
MDC-Graph MLSI/MDC-256 graphics software

(LSI-11/PDP-11) 20
MAN-//]] Hardware manuals for diff. products (schematics

inc) 1.20

NDTE:; Software package includes manual, source listing
(machine language) including comments and algorithms and
paper tape (object code).

DELIVERY 4-5 WEEKS

SHELTON INSTRUMENTS LTD
22/24 COPENHAGEN STREET,

LONDON N1 0JD Tel: 01-278 6273

® Circle No. 122

BUY AN ELF i
microcomputer only
for less than VaT.
some TV games

Kit

£79.95

ELF Il BOARD WITH VIDEO OUTPUT

ADD ONS EX VAT
* POWER SUPPLY {6.3V AC) for ELF Il
+ ELF Il DE LUXE STEEL CABINET (IBM Blue} 23 Ok
* GIANT BOARD KIT"S_FV:lem/Manlmr, Interface to!  $7
cassefte — RS232, etc 35.00
* 4K STATIC RAM board kits {requires expansion
power supply}
* Expansion power supply (required when adding
4K Rams}. 19.00
* ASC11 Keyboard Kits 96 printable characters etc 50 58
* ASC11 dilux steel cab {IBM Blue) 02
* KLUGE prototy pe board {build your own

circuits) 12.83
* 86 pin Gold plated connectors each 4.00
* ELF Light pen writesidraws on TV screens 6.50
* Video graphics board 32/64 characters by 16
lines on TV/monitor screens 69.9
* ELF 11 Tiny basic on cassefte 13.50
* ELF 11 Buy/monitor powerful systems
monitorfeditor 13.50
T. PITMANS short course in programming manual
Nil VA
d I;I' P|TMAN short course on tiny basic manual (Ncl
VA )
* RCA 1802 users manual (Nil VAT) 4 00
{ic 0 text editor i b
ea 16.95
SAVE 10% AND BUY ALL THREE TOGETHER
All units can be supplied wired and tested P&P
Send S.A.E. for comprehensive brochure £2.00
NEW: GAMES ON TAPE send for list
Order to:—
DEALER Newtronics, 138 Kingsland Road
Lond
ENQUIRIES ongon E2 S8 ¥ Sole U.K.
WELCOME Tel: 01-739 1582 Agents
DEPT. PIC. gen

@ Circle No. 123

Another Crofton First

Brun New Full Specification

Industrlal
Video Monitor

Video Bandwidth 8MZ (3db down).

Ideal for Computer Terminal or General
Video Monitor.

Complete With Own Power Supply.
Input Sensitivity IV Composite.

The unbeatable ¥ Inciuding
CROFTON 6800 MICRO -:-wr
is probably the best KIT —

— KIT* —

value for money today £220

POWER SUPPLY £20 EXTRA +VAT & P/P + VAT & P/P

CROFTON

Electronics Limited
35 Grosvenor Road, Twickenham
Mlddlesex ° 'I'el. 01-891 1923

® Circle No. 124
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Sumlodlc oo searone

Manchester
Petsoft and Commodore Software Stockists
PET PRICE AVAILABILITY
2001-4 £460.00 Current
2001-8 £550.00 Current
2001-16N £675.00 Current . |
2001-32N £795.00 Current
Petact business programs demonstrated during business hours e — T e
Plus all these add-ons for your PET 2001
PRINTERS
Teletype 43 with keyboard £995.00 Current
Teletype 43 without keyboard £970.00 Current
PET 2023 £550.00 No further orders
PET 2022 £645.00 Orders accepted
ANADEX with PET interface £700.00 Current

FLOPPY DISK UNIT

PET 2040 £795.00 Current
DISKMON £840.00 Current
24K Memory Expansion for Diskmon £320.00 Current

EXTERNAL CASSETTE DECK

C2N £ 55.00 Current
PET DUSTCOVERS (Plain) £ 6.00 Current
PET DUSTCOVERS (Printed) £ 6.50 Current

PET/BASIC training manuals available from £3.00
Sumilock printer interface IEEE to RS232¢ from £100.00

NOW YOU CAN BEAT THE LANGUAGE BARRIER AND
CONQUER EUROPE

The same silicon chip technology that revolutionised the cal-
culator market has now given birth to the world’s first pocket

LEX!CQN size translator. The LK3000.

Designed like a miniature computer, the LK3000 is a highly
LK-3000 W sophisticated terminal, its programs contained in different

language modules which simply slot into the back. French,
German, ltalian, Spanish, Portugese, Swedish, etc.

These interchangeable modules are programmed with hun-

dreds of words, phrases and word permutations on each mod-
ule.
L : What’s more, the LK3000 not only translates English into dif-
o w N F-J N - @ [~ ferent languages, it also works in reverse to enable a foreign
language to be translated into English. So that in the time it
takes to find a single word in the average dictionary, you can
spell out an entire sentence and have the exact English trans-
lation travel across a visual display before your eyes.

So, if you want to communicate in several foreign languages,
figure your household expenses, work out your taxes or con-
vert pounds to kilograms, contact:

Sumiock Electronic
sumlo.‘k Sgrvices (M/cr) Ltd.
ALL PRICES INCLUSIVE ot

OF VAT 196/8 Deansgate
Manchester M3 3WE
Tel:061- -834 4233.

The LEXICON LK3000 the pocket-sized
computer at a price that suits your pocket.

@ Circle No. 125
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NorthSkar

ALLAN ASHLEY ENTERPRISES
PDS Program Development System for 8080 or Z80 computers. PDS supports full Z80 code

favouring Inter-type mnemonics. £55/£10
The following is a list of source modules compatible with PDS:—
MOOULE FUNCTION REQUIREMENTS
ALPHSORT High speed alphabetic sort None £10.00/1
NUMRSORT High speed numeric sort None £10.00/1
FPPACK BCD floating point arithmetic None £10.00/1
FOURIER Fast Fourier transform FPPACK £10.00/1

INV Matrix inversion FPPACK £10.00/1
MATPED Matrix product FPPACK £ 7.50/1
RATPOL Rational function and utilities FPPACK £ 7.50/1
SORT Square root FPPACK £ 5.00/1
TRIGS Sine, cosine, TAN, ATAN FPPACK, RATPOL £10.00/1
LOGEXP Exponemlal Iogarhhm yX FPPACK, RATROL £10.00/1
FPIOP Floating point 1/0 None £10.00/1
FORMAT Formatted floating point output None £ 7.5011
NFILES North Star disc handler None £10.00/1
INOPS Integer multiply-divide None £ 6.00/1
The complete set of modules listed above............ s .£49/£10
EZ-80 — A tutorial on the PDS 280 instruction set. £12/€3

REGENT — Disc disassembler, generates source flle compatible with EDIT and the MAKRO
Assembler in PDS. £12/£3
HDS — Hybrid Development System. Permits easier interfacing between assembly code routines
and North Star BASIC. £27/£3
CDS — Compiler Development System. The CDS BASIC compiler enables portions of North Star
BASIC programs to be compiled into assembly language to achieve increased speed and to

protect proprietary sections of code. Requires PDS and HDS £55/£10
BYTE SHOP OF WESTMINSTER

North _Slar BASIC Time Sharing package. £24/¢8
DIGITAL RESEARCH

CP/M — General purpose Disc Dperating System. £75/£15
MAC — Macro Assembler. £55/£10
SID — S{mbotic Instruction Oebugger. £45/£10
TEX — TEXT formatter. Enhanced version of CP/M editor, ED. £45/£10
DESPOOL — Spooler for CP/M. £30/£1

INFORMATION UNLIMITED

WHATSIT — Interactive data-base management system using associative tags to retrieve infor-
mation* by subject. Also available at no exira cost, a modified version (by Interam) which
supports cursor addressing and printer output. £35/£15
MICRO MIKES

4/5 SHARE — General purpose interrupt driven, bank switching timesharing system for the
North Star Horizon computer. £25/£2

CSUB — Common SUBroutines for North Star BASIC. £25/£2
MICROSOFT

Disc Extended BASIC. £145/£25
FORTRAN-80 — ANS| ‘66 {except for COMPLEX) plus many extensions. £195/£25

COBOL-80 — ANSI '74 Pseudo-compiler with relocatable object runtime package. £310/£25

MICROPRO

WDRDMASTER — Super text edltor for CP/M. £250/£20
WORDSTAR

Menu driven visual word processing system for use with standard terminals. £75/€15
MICRO WORLD

MASP — Micro Automatic Spooling Program for North Star disc systems. £40/£5

NORTH STAR

UCSD PASCAL development system includes an editor, compiler, debugger and file handler
Requires 48K RAM. £20/£15
PAS-AUX — Auxiliary package for above, includes an assembler and utilities. £20

NSSE/NSUG .. . HUNDREDS OF PROGRAMS FROM MONOPOLY TO PILOT

NSSE — North Star Software Exchange discs (currently 13 discs in library). Each disc costs £4

Set of thirteen.

gSUG' f— North Star User's Group discs (currently 45 volumes in library). Each disc costs £4
et of fol o

gSUG /NSEE durectory listings (directory listings of all NSSE and NSUG discs, currently ga
iscs)

ORGANIC SOFTWARE

TEXTWRITER Il — Word Processor /Text Formatter for North Star CP/M users.

SOFTWARE WORKS
INVENTORY-2 — Sophisticated inventory package with order entry, requires minimum 32K RAM

£45/£3

qnd two disc drives. £65/£10
SOFTWARE SYSTEMS

CBASIC-2 Disc Extended BASIC for North Star CP /M users. £65/£15
SURF COMPUTER SERVICES

MARELIN — Text /Word Processing system that runs under North Star DOS. £27/€£3

The above software is supplied on North Star compatible minifloppy discs. Please be sure to
specify the density mode you require (releases 1-4: singie density, release 5: dual density), the
first price given is for software only, followed by the price for documentation.

Prices are correct at time of going to press, and are exclusive of VAT @ 15% and postage &
packing (add 75p). Please send S.A.E. for full details.

Available soon: Applicati software, Including Generai Ledger for Incompilete records.
Accounts Receivable and Payable, Payroll, Hotel packages and more. Software products are
b;lng continually added to our range, so please enquire about software products not listed
above. i

Telex: 925859
Teiephone: 01-834 0261/2733

Interam Computer Systems Lid.
58 Moreton St., Victoria, London SW1.

[1T1INTERAM

20
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GODBOUT Computer Products

Alpha Micro/Altair/Cromemco/Iimsai/North Star/Polymorphic,
etc. S-100 Bus computer compatible memory and other pro-
ducts.

SOME PRODUCTS FROM OUR CATALOGUE e.g.—

Kit  Ass
£45 €65
£80 £99

Econorom 2708, 16K EPROM# (No EPROMS).
Econoram 11a 4MHz, 8K Bytes

interfacer 2 full RS 232# S100 £99 £125
Econoram IV, 4MHz, 16K Bytes £150 £169

EXTRA LOW PRICES ON QUALITY DISKS

(Verbatim, Scotch, Memorex, etc.) Diskettes stocked for most

micro-computers:

Apple, Cromemco, Tandy, Vector Graphic etc. (soft sector
mini

North )Star, Polymorphic, Wang etc. (10 sector mini)

Altair, Micropolis etc. (16 sector mini)

DEC, Cromemco, Prime, etc. (soft sector fioppy, 8in.)

Pack of ten disks, £19. Carton of ten packs (100 disks), £175

All prices given include postage and packing (overseas add
£10). Just add VAT (presently 15%). Send 9p stamp for
details.

Quantity discounts available on application. Credit terms (nett
30 days) given to iarge companies and government estabiish-
ments.

LTT ELECTRONICS
8 Waldegrave Road
London SE19

Mail Order ‘phone: 01-828 1785

SKS : LTT : MEMORY : DISKS : LTT : MEMORY : DISKS - LTT MEMOR_Y‘

Anadex DPS8OOO

Il 80 Columns M Dual Interface - Serial & Parallel
M 112 cps - 84 1pm bi-directional Wl 96 ASCII set, 9 x 7 matrix
M 1K Print Butfer

romony £540

Also available
Visual Displays

Lear Segler

ADM 3a trom only [ 57%

ADM ]A Graphics  from only £1395
trom only [ 809
trom only (Y149

Keyboard Printers

Teletype 43

Pin Fend tromonly [ 799

Friction Feed trom only £ 818

Typewrher Ternunal trom only £ 825

Portabie Maodets from anly [ 399

Printers
from anly £1392
trom onty £ 747

Texas 810
SCI Aotary Printsr

Data Storage
Techtran
950 Microdrsc Range from only [ 355
815 Datacassettes  from oniy [ 667

Dignal
LA from onty [ 843 Other Items

LA trom only £ 311 A4 213 Acoustic #trom only £ 199
L5120 trom onty 1679 Coupter

PERIPHERAL HARDWARE LIMITED
Armfield Close, West Molesey
Surrey England Telex 922175

Sole UK distributor

South
01-941 4806 Wetherb

North Ireland

1885 Dublin 971854

® Circle No. 128
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Com pUCOI‘ p announce the latest addition
toits 600 Series Desk Top Computers the 655-665

X X X X X

655-665 MODULAR SYSTEMS
% Large 12’ Video Display.

% Diskettes 147k or 3156k-5%"-(1-4).
 Hard Disks 10 meg or 20 meg.

% Full keyboard with 40 user
defineable keys.

% Interfaces include: IEEE. R.S. 232
(V.24). A/D and D/A. Parallel, S100
and many others.

% 48k or 60k memory.

From £2,595

including 48k Memory
Screen (20 lines x 80
Characters) Keyboard

3 glustcpll?: ll\’lg;‘tseB";ili (I:nput/ The 655-665 have been designed for a

. ‘ variety of environments. This unique
Compiler and Demon- modular design lets you install it in a
stration Software. variety of ways.

X X X ¥k X
600 SERIES INSTALLATIONS SOFTWARE INCLUDES
'NCLUDE WORD PROCESSING — STOCK CONTROL
JEWELLERS — BAKERIES — CAR HIRE - and INVOICING — PAY ROLL — SHEET
WINDOW MANUFACTURERS — ENGINE CUTTING — NOMINAL LEDGER — SALES/
DESIGN —INSURANCE-BUTCHERS —SHOE PURCHASE LEDGER -JOB COSTING -
TRADE-MOTOR CAR SPARES—FARM - INSURANCE QUOTATIONS —INCOMPLETE
BUILDING INDUSTRIES - HARDWARE SHOPS RECORDS —DEBTORS/CREDITORS
(RETAIL) —WINE MERCHANTS —ENGINEERS ACCOUNTING —ESTATE AGENTS —
and many others. EMPLOYMENT AGENCIES, ETC.
Compucorp

We are especially looking for Dealers BARNET HOUSE,
and Distributors. Telephone or write to us, 120 HIGH STREET,
we will be pleased to pass onto you our EDGWARE, MIDDX.
experience of Micro Computers. Tel. 01-952 7860

@ Circle No. 129
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Features
into an SWPTc 6800 bus.

model.

phonetic code to speech.
@ Computer Games.

Does your computer speak to you?
‘WEHL IHT KAAN DOO WIHTH MEE!’

@ Single PCB plugs directly
@® 9 parameter vocal tract

® Realtime software
converts any stored

@ External input for special
musical effects.

® Adds speech output to
existing BASIC programs.

Microspeech package

@ Speech synthesizer board
{assembled & tested).

@® MSP2 Software on floppy
disc or cassette.

@® Hardware & Software
manual.

® Speaking BASIC software
option.

TIM ORR DESIGN COSTRONICS
CONSULTANT ELECTRONICS
55 Drive Mansions, 13 Pield Heath
Fulham Road, Avenue, Hillingdon,
London, SW6 Middlesex J

Make your computer
talk

Just by entering phonetic
text (as in the sentence at
the top of the page).
Microspeech with the
MSP2 software can make
your computer speak.
MSP2 uses only 4K of
memory. Every extra 1K
of buffer space can store
90 seconds of speech.

It speaks for itself

® Circle No. 130

BUILD THE 12,000 ALREADY SOLD

KITS IN STOCKS

NASCOM I + British Design % UK Best Selling Kits
COMPUTER FULL AFTER SALES SEAVICE & GUARANTEE
W1 sre the Sole Approved London snd N ]
FREE MODULATOR and B-BUG
FEATURES £168 8% VAT

+* Supplied in kit form for POST FREE
self-assembly

W Full documentation supplied
% Fully screened double-sided
plated through hole printed circuit

board
Y Full 48 key keyboard included

W% 2K x B Ram .
% 1K x 8 monitor program in
Eprim Ve

W Powerful Mostek ZB0 CPU
W 16 x 48 character display
interface to std un-modified T.V.
% T.V. display memory mapped
for high speed access

% On board expénsion to 2K

% On board expansion for
additional 16 1/0 lines
Y% Memory may be expanded to

¢ 8 Eprom full 60K
EXPANSION SOFTWARE
+ Expansion buffer board €32.80 % 1K x B monitor program
MEMORY KITS (inclusive all providing

hardware)
8K ........ ... 88
16K o ...2140

2K . W ....€£200
% 1/0 board with decoders and
all hardware except ICS will
accept up to 3 PIOs, 1 CTV and
... €38

OTHER HARDWARE

& 3A power supply for up to

32K expansion ... .£19.90
% 3A power supply for up to

32K expansion Mk Ii . €24.50
+w BA power supply for larger

than 32K expansion . £80.00
W Expansion card frame ..£29.850
W E PROM programmer . .£40.00
W E PROM Eraser .£25.00
W Keyboard cabinet .. -£3.50
% Programming manual . .£4.00

W VAT 8% ALL ITEMS EXCEPT 80DKS

W 8 coerating commands,
supporting Mem examine/modify,
tabulate, copy, bresk, single step
execute tape, load, tape dump

v Reflective monitor addressing
for tlexible monitor expansion
through user programs

% Monitor sub-routines include—
delsy ASCII coding, binary to hex
conversipn, clr screen, scroll up,
string print, cursor shift and many
others

NEW T-4 operating system in (2)
2708 EPROMS upwards
compatible from T2 and B-BUG

! .€26.00
Tiny Basic sooobooangc £285.00
Super Tiny Basic (with editor
and machine utility routined) £36.00
Zeap assembler editor .€£32.00

% DEMONSTRATIONS CON-

TINUOUS DAILY % WE WELCOME EXPORT—EDUCATIONAL AND
INDUSTRIAL ENQUIRIES s FREE BROCHURE-—SEND SAE 9} x 6}
STAMP 12¢p.

All mail to:

- L ]
A Henry's Radio f_w
-m ”ENRys 404 Edgware Rd gﬂﬂk Jm
London W2

Phone (01) 723 1008
@ Circle No. 131

New Low-Cost ASCII Keyboards-Ex Stock Delivery.

KB771 — Latest addition to the range — ideal for the VDU-builder 71
Keystations incorporating separate numeric/cursor control pad and
installed in a custom-built steel enclosure with textured enamel finish.
Case dimensions: 17% " x7%" x 34" Total weight: 4Kg.

fitted with metal

KB756 56-keystations,
mounted on PCB
KB756MF, as above,

Mail order to1al

£49.50 £58.65

Quantity discounts

\
- \ available

s |

mounting frame for extra
rigidity

Optional Extras:

KB15P Edge Connector
KB701 Piastic Enclosure
KB702 Steel Enclosure
KB710 Numeric Pad
KB2376 Spare ROM

Encoder

Price £95.00 (mail order total £115.00) 25-way| pc.512 pC/DC

D-Type connector for KB771 £4.25 (mail order total

£5.46)

Converter

56.00 £64.98 \
£ 325 £ 431

£1250 £15.24

£25.00 £30.48

f 800 £ 9.78

£1250 £14.95 i

the above

£750 £ 9.20 keyboards are

fully TTL-compatible,

NEW KEYTOP/

KEYSWITCH KITS — ASCIlI
CHARACTER SET BRAND

NEW SURPLUS

Pack of 58 keytops and keyswitches comprising 49 ""Qwerty” set TTY

format + 9 Edit/Function keys.

PRICE: £15.00 {mail order total £18.98)

SEALECTRO PATCH BOARDS

Programme boards for switching and interconnecting input/output circuits.
11 x 20 XY matrix. Interconnection is by means of shorting Skip and component
holding pins (not included). Dimensions: 7%~ x 5% x 1",

PRICE: £12.50 {mail order total £15.53)

providing the full 128 ASCII
character set, and requiring
+5V — 12V Power Supply.
Full technical data and
circuit diagrams supplied.

# Teletype Compatible

NEW SHUGART

FLOPPY DISC DRIVES

SA400 Minifloppy — 110KB capacity. 35 tracks, transfer rate
125Kbits/sec. AV access time, 550msec. Power requirements

+5VDC +12VDC.
PRICE: £195.00

SAB00 Floppy — 400 KB capacity. 77 tracks, transter rate trading
250K bits/sec. AV access time 260msec. Power requirements + 24DC

+5VDC —SVDC.
PRICE: £395.00

22

# 12" Diagonal Screen

+ 5 x 7 Dot Matrix

anones EDITING VDU SAVE £100!

HAZELTINE H-2000A Superb specification includes full
NOW ONLY £395.00
HAZELTINE H-2000B
NOW ONLY £495.00

» TTY Format Keyboard
# 27 Lines of 74 characters
# 64 ASCII Character Set

#* 5 Switch-selectable Transmission . # Printer Port
Speeds up 10 3600 baud.

We also specialise in: DEC minis — PDP8 and PDP11 processors, add-on memory, peripherals and spares.

Harcd copy terminals — ASR33 and KSR 33 Teletypes, Data Dynamics 390, Texas Silent 700. Send for complete lists.

edit capability, direct cursor
addressing, standard V.24 (R5232)
interface. 90 days’ warranty.

# Switch-selectable Parity

# Standard CCITT V.24

Interface

# Direct Cursor Addressing

# Full Edit Capability

# Detachable Keyboard ———

+ 90-day Warranty Ty

A copy of our

conditions
supplied on
request.

| —= = Electronic Brokers

49/53 Pancras Road London NW1 2QB Tel: O1-837 7781.Telex 298694
@ Circle No. 132
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All Systems Are Not

- Created
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Your computer application is unique. It
differs from all others. It is because not all
applications are equal that MS! has de-
veloped a variety of computer systems.

At the heart of every MSI System is the
powerful MS| 6800 Computer, one of the
fastest and most versatile availabie. De-
pending on the System you select, the MS|
6800 has from 16K to 56K of RAM. Mass
memory storage in MSI Systems range from
315K bytes in the System 1 to over 10
megabytes in our most powerful System 12.

In addition to the computer and memory
subsystem, MSI Systems include a CRT
terminal and high speed character printer.
The System 12 is housed in a compact desk
unit.

PRACTICAL COMPUTING October 1979
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As with hardware, computer software is
not always created equal. Since there are a
myriad of programs available, MS! offers a
choice of Operating Systems for use with
your MSI Computer System. Of course, our
favorite is MSIDOS, but we offer the
powerful SDOS operating system as well.
All MSI Systems will support the other
software products associated with each
operating system.

MSI also has a variety of software
programs including a complete Accounting
Package and a Multi-User Basic program
capable of supporting up to four users.

MSI Systems are currently being used in
a broad spectrum of personal, scientific,
educational, professional and business

situations. In addition to our Systems, we
can supply you with individual components
for personal and OEM use. All MSI System
components are available, some in kit form.

Write or call us for more information
about MSI Systems and products and the
name of your nearest MS| dealer.

STRUMECH ENGINEERING,
ELECTRONIC DEVELOPMENTS
PORTLAND HOUSE,

COPPER SIDE, BROWNHILLS.
(0827) 4321 TLX 335243

® Circle No. 133
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NEWBEAR MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505 ig
| NORTHERN SHOWROOM: 220-222 Stockport Road, Cheadle Heath, Stockport. Tel: 061 491 2290 \E
Y camE =
Pc Chess & Computer . . . D Lewy . . . £7.16 6800 BOOKS =
— Chess Skill in Man and Machme . P.Frey . . . £11.84 6800 Programming for logic Design A. Osbourne . . £ 5.95 !a
] 32 Basic Programs forthe Pet . . . . . . . . £995 g800 Assembly Language :
1 Game Playing with Computers . D. Spencer . . £10.20 Programiming . . A.Osbourne . . £ 6.95 !
] Basic Computer Games . . . . D. Ahl - - £ 550 Using the 6800 MlCl’Opl‘OCCSSO[ -« . - . . . £565
] Star Ship Simulation . . . . . . . . . . £510 77.68 6800 Microprocessor . . . . . . . . £7.50 ]
(] Came Playing with Basic . . . D.Spencer . . £ 4.10 6800 Software Gourmet Guide ]
Cook Book . . z  Scelbie mT e I £ 7.95 Y
g "?Lsﬁ Practical chrocomputcr a
= . . a
= «arning Basic Fast . . . . . De Rossi . £ 6.30 Programming (6800) . . . Weller. . . . £17.56 [
BasicBasic . . . . . . . J.S. Coan £ 5.00 :
: Advanced Basic . . . . . . ].S.Coan £ 550 The 6800 Microprocessor . . . . . . . . . £ 3.60 )
] Iustrated Basic. . . . . . D.Alcock . . £ 2.25 D-N.4 Definite description of £ 150 B
= The Basic Workshop . . . Hayden . . . £ 6.60 the 6800 InstructionSet . . . . . . . . 1.5 m
] Basic with Business Appllcauons . Hayden £ 5.56 PASCAL
—] Introduction to Basic . . - J. Morton £ 6.50 Pascal: User Manual & Report . . Springer-Verlag . £ 5.52
=4 BeginningBasic . . . . . . P.Gosling £ 295 Problem Solving Using Pascal . . Springer-Verlag . £ 7.84 |~
Introduction to Basic . . . . P.Hartley . . £ 195 pProgrammingin Pascal . . . P.Grogono . £ 7.50 E
L NEW BOOKS A Practical Introductlon to Past.al A. Addyman . £ 3.50 ¢
—1 Fundamentals of Computer Algorithums . . . . £15.00 6502 E
b Computer Mathematics . . - - £ 8.58 The Best of Micro 6502 Journal £ 599 =
C 1 Top-Down Structured Programmmg chhmunS . . Z£12.76 gym Reference Manual . £ 7.50
— Microcomputer Design . . .« . . . £899 gym Programming Manual . £ 7.50 | A
[} A Directory of Mlcrocomputmg .« .« < . . . £10.00 First Book of Kim . £7.00
]
7280 BOOK 6500 Hardware Manual . £ 7.50
E 7280 Programming for Logic Dcsngn A. Osbourne . £ 595 6500 Prog{ammmg Manual L - £7.50 R
C 1 780 Technical Manual . . . Zilog . £ 4.00 Programming the 6502 SYBEX Zaks £ 7.95 t
b Z80 P10 Technical Manual . . . Zilog . - . £275 TERMS
b t Z80 Programming Manual . . . Zilog . . . . £ 4.50 'Official Orders Welcome. 5
[~ Z80 Microcomputer Handbook . W. Barden £ 6.99 Barclaycard or Access Welcome. i
p—{ Practical Microcomputer Minimum official order £10.00
JC Programming (Z80). . . . Weller. £23.96 = ]
Z8000 Product Specification .o £ 3.75 “BY RETURN ORDER SERVICE X

® Circle No. 13

COMPUTER FIELD MAINTENANCE
Keeps SWTP runnming smoothly

Keeps Cromemco running smoothly
Keeps Sol running smoothly

Keeps Horizson runnming smoothly
Keeps Abacus runnming smoothly

Keeping things running smoothly

S

Computer Field Maintenance
A CWT company, a Member of the IAL Group,

Excell House, Trust Industrial Estate, Wilbury Way
Hitchin, Herts SG4 OUZ
Tel: (0462) 51511 Telex: 826649

® Circle No. 135
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BIRMINGHAM  COMFUTER

CENTRE

COMMODORE 2001 — 4K All models now in stock
OFFICIAL DISTRIBUTORS 2001 — 8K % Discount Prices %

Pr— 2001 — 16N including New Keyboard
D % 2001 — 32N and Green Screen

- pm—— Floppy Disc KIM-1 + Motherboards, etc

Printers '
“lﬂ * Discount on Business Programs
—— 30 /o with complete systems

"qpp| AUTHORISED Apple 16K £810 Barrels of Software including
DISTRIBUTORS Additional 16K Word Processor
" RAM £100 Sales Ledger
Applesoft ROM £110 Management Information
RS232 Card £110 Information Retrieval
Printer Card £140 Large variety of games etc.
Disc Drive with
Controller £425

* Special Introductory Offer %

APPOINTED The Exidy Sorcerer
DISTRIBUTORS Word Processing, Cobal, Fortran
Plug-in ROM cartridges
S100 Expansion Unit
Cassette Interface
Powerful Z-80 CPU
“A real Business Machine”

* New low price from £650%

CAMDEN BD830 Tractor feed 120 CPS bi-directional
MAIN DISTRIBUTORS Parallel and serial inputs standard
Full upper and lower case

New model with standard 2K buffer
3K buffer optional

Professional business printer
Compatible with most systems

% Pet — Apple — Exidy — TRS-80 — etc *

* Nascom 1-2 % Betsi * Kimsi * PSU % Monitors %
* Large stock of books — magazines — programming aids *
* Petsoft — Pet Act — Grama (Winter) — Computastore etc %
* First class C15 tapes — Mini Discs — Printer paper — all at special prlces *

uncuvuno

e ( HP terms available from £100 deposit 12-24-36 months

A

Camden Electronics Showroom open daily

First Floor, Mon-Sat 9.30-6pm
462 Coventry Road,

Small Heath, Sales — Service satisfaction
Birmingham B10 0UG : Phone (021) 773 8240

@ Circle No. 136
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GPW
ELECTRONICS

S 100 Selection Kit Assembled
GPW 201 8080A CPU with vector interrupt £64.00 £97.00
GPW 302 Z80 CPU {2MHz) inc. 2708 &

Power Jump £87.60 £120.00
GPW 303 Z80 upgrade kit to 4MHz £34.30
GPW 305 Z80A CPU {4MHz) inc. 2708 &

Power Jump £96.07 £128.06
GPW 501 8K Static Ram. 250ns. £116.00 £144.00
GPW 502 8K Static Ram. 450ns. £97.00 £126.00
GPW 503 Memory Board. 8K Ram, 8K Rom £97.00 £126.00
GPW 506 EPROM Board, up to 16K of 2708

(not supplied) £45.00
GPW 601 Farbell Floppy Disk Controller £123.00 £158.00
GPW 701 Series/Parallel Interface

(2xs, 1xP) £74.00 £114.00
GPW 801 Video Interface VB18 £76.00 £109.00
GPW 850 Tape Interface with DMA £71.00 £104.00
GPW 901 Card Extenders £19.70

Large range of $S100, other boards, chips and components available.

Computer Selection

Exidy Sorcerer

16K with TV Modulator £760.00

32K with TV Modulator £859.00

S$100 Expansion Box £210.00
Micropolis S100 Floppy {143K) £499.00
Micropolis $100 Dual {630K) £1200.00

Tandy TRS-80

4K Level | £375.00

4K Level Il £448.00
16K Level | £480.00
16K Level Il £519.00

16K Expansion kit £70.50

We can also supply PET, Compucorp and Gamma
Systems.

Software

We are the Central Southern England distributors for
Gemsoft and A J Harding.

Books

Large range in stock including the highly
recommended Rodney Zacs and Adam Osbourne
series.

Prices include post and packing. Please add VAT.
CWO ACCESS AND BARCLAYCARD.

146a London Road, North End,
Portsmouth, Hampshire.

Telephone Portsmouth 693341 Telex 86526.

FRTechnic

computer
consultants

MULLIONS
YARWELL
PETERBOROUGH

Hardware by

EQUINOX

SWTPC

TEXAS

DIABLO

Software by

SOURCE (UK)

ACCOUNTS . PARTS : MAIL . SBASIC [FOR SWTPC SYSTEMS)

One Day Courses each Month

e Introduction

to Micros.

e Business Applications .

PROTECHNIC

0780- 782746 /782913

® Circle No. 138
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TECS: FEATURES

* VIEWDATA AND PRESTEL
DATABASE ACCESS

* FULLY EXPANDABLE COM-
PUTER SYSTEM

* MEMORY-MAPPED TV DIS-
PLAY RAM

* 28ROW X 40 CHARACTER,
ALPHANUMERICS AND
GRAPHICS (224 Individual sym-
bols) DISPLAYED IN SIX COL-
OURS PLUS B&W, ON UNMOD-
IFIED COLOUR T.V.

* EXPANSION TO FULL 64K
MEMORY

* SUPPORTS BOTH 5% and 8"
FLOPPY DISCS

* RS232 PORT AS STANDARD
*3K TECS MINI-BASIC,

SYSTEM T1 TELETEXT, 3K BASIC KIT

4K USER RAM

SYSTEM T2 TELETEXT, MONITOR, £1115

INTEGER VERSION WITH COL-
OUR DISPLAY

* 8K TECS BASIC; FULL FLOAT-
ING POINT VERSION
*TECSBUG: POWERFUL
MACHINE CODE MONITOR

* TECSOFT RANGE OF
SOFTWARE- TO EXPLOIT THE
FULL POTENTIAL OF THE TECS
SYSTEM

* FULL FACILITY TELETEXT
RECEPTION (CEEFAX, ORACLE)
* KANSAS CITY STANDARD
CASSETTE INTERFACE

* FULL DOCUMENTATION
PACK

* ALL SYSTEMS CAN BE
EXPANDED LATER;

BUILT
£895 £1175
1405

8K BASIC, 4K USER RAM

SYSTEM T2a AS T2 but +16K RAM £1335
SYSTEM T2b AS T2 but +32K £1435
SYSTEM T2c AS T2 but +48K £1535
SYSTEM T4 ‘PRESTEL SYSTEM'

E1635
£1735
£1835

NIA £1955

TELETEXT, PRESTEL, 4K RAM, 3K BASIC
{KITS AVAILABLE DIRECT FROM TECHNALOGICS ONLY .) PLEASE SEND FOR FURTHER

DETAILS {LARGE S.A.E., 13P STAMP PLEASE] OR ORDER NOW (SPECIFY RACK OR

TABLETOP VERSION) FROM YOUR DEALER OR IN CASE OF DIFFICULTY DIRECT FROM
TECS SALES DEPT.,

TECHNALOGICS LTD ALL ORDERS DEALT WITH IN STRICT
8 EGERTON STREET, LIVERPOOL LB 7LY Tel:  Rone HON: CARRIAGE AND INSUR-

A
051-724 2695 15N°/SEV}P\‘1\"D ALL PRICES SUBJECT TO

26
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XITAN SYSTEMS

THE SOUTH’S PREMIER MICROCOMPUTER SUPPLIER.
WE SUPPLY SYSTEMS — LOOK AT THESE TYPICAL CONFIGURATIONS!

System A 32K Commodore PET + Commodore model 2040
Dual floppy drives and cable. £1,610

System B NORTH STAR HORIZON, 32K RAM, dual
double-density drives, 2 serial, 1 parallel port,
DOS and BASIC, high-quality brand name 24 x
80 char VDU £2,065

System C CROMEMCO System 2, 4MHz Z-80, 64K RAM,
dual minifloppies, 21 connectors, 1 serial, 1
parallel printer port, CDOS 1.07 and Extended
Disk BASIC High-quality brand name VDU
etc £2,735

System D CROMEMCO Z-2, 4AMHz, 1 megabyte floppy disk
storage, 64K RAM, 3 serial ports, 2 paraliel ports,
CDOS 1.07 and BASIC, High-quality 24 x 80 char
VDU £4,285

System E CROMEMCO System 3 (the “’Rolis Royce’’) 64K
RAM, 4MHz, 1 megabyte floppy disk storage, 1
serial and 1 parallel printer port, high-quality
brand name 24 x 80 char VDU etc, including
CDOS and BASIC £5,710

We supply Centronics, Teletype 43 and Diablo Printers, plus the normal range of
ancillary equipment. CPIM for Cromemco and Horizon systems is available from
us, as well as Microsoft Fortran, Tex etc.

23 Cumberland Place, Southampton SO1 2BB.
Tel (0703) 38740 Tues-Sat

@ Circle No. 140
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NL NewBear °Systems

~APPLE 11..£810

DISC DRIVE WITH CONTROLLER £425.00

SNORTH STAR

HORIZON

HRZ-2-32 32K + DUAL DISK DRIVE .
HRZ-1-16 16K + SINGLE DISK DRIVE .

CP/M FOR HORIZON . .
PASCAL FOR HORIZON .

“DPS~1

For education, industry, research and all professional uses,
including hardware and software development, low cost
OEM Systems, teaching applications etc.

* Mainframe with front panel

* 30 Amp 8v power supply

* 20 slot motherboard with active termination and
shielding between bus lines

* Guaranteed operation at 4MHz

Price with 4MHz Z80 CPU Board . . £ 695

Please send for details of the full range of Ithaca Intersystem
S100 products.

——— —_—— =

HEAD OFFICE & MAILORDER:

40 Bartholomew Street, Newbury, Berks.

Tel: 0635 — 30505 Telex: 848507 NCS
NORTHERN SHOWROOM:

220-222 Stockport Road, Cheadle Heath, Stockport.
Tel: 061-491 2290

SORCERER from

TELETYPE 43 T . From £875
ANADEX - « & 3 & & oft" =k ey o" & L5005
BD8O . . . . . . . . . . . . . .. £595

TERMS

Official Orders Welcome.

Please add 15% VAT on all prices.

Barclaycard and Access Welcome.

Send or Phone (0635—30505) for Catalogue and Booklistj

I

RE-FURBISHED

 IBM SELECTRIC
TYPEWRITER TERMINALS
From £695 + VAT.

BuiltinRS232 interface allowsit to be connectedto
an AppleII, Pet, TRS-80.

Inaddition to its function as an on-line terminal, the
unit can also serve as a standard Selectric office
typewriter.

® Labour and parts 30 days.
® 30days approval for postal orders.
® Maintenance agreement available. V""‘S‘”
For further information contact:
Vlasak Electronics Ltd., Thames Building,
Dedmere Road, Marlow, Bucks.
Tel: Marlow 74789. Telex: 847008.

28
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NEW VLC 8 x 4 Configuration only £46785.

Three reasons
why you should buy
our computer.

1. Itis manufactured in 3- Total Software
Englandto anexceptionally BusinessPackage at
high standard- so we can approximately £1,200.
give 12 months material and
labour warranty.

2. Its performance is
outstanding, transfer rate

between disc dnve and
computer is guaranteed not (0628‘8 ggl?r% gﬁ;’;ﬁggoo&

lessthan 1sector per 0166 : fv
seconds. Analogue to digital welcomed. Weare V

Vlasak Electronics
Limited Thames Building,
Dedmere Road, Marlow,
Bucks. Tel: Marlow

) 4 also a main dealer for
conversion cards available. Apple 2 and PET,

Alsoincluding a facility for
additional VD.U's.

® Circle No. 142
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Ohio Scientifics

computer wihen Yyou
cam buy a ffullly buwiilt
& tested Superboard

Now only £I88 + VAT

Full 8K basic and 4K user RAM  Built and tested
Power supply and R.F. Converter P.O.A,

We are passing on our savings from the rise in the £

(Delivery within 7 days) J

The machine can be economically expanded to assist in your
business, remotely control your home, communicate with other

computers and perform many of the tasks via the broadest lines

of expansion accessories in the microcomputer industry.

This machine is super easy to use because it communicates naturally

in BASIC, an English-like programming language. So you can easily

instruct it or program it to do whatever you want, but you don’t
have to. You don’t because it comes with a complete software
library on cassette including programmes for each application stated
above. Ohio Scientific also offers you hundreds of inexpensive
programs on read-to-run cassettes. Program it yourself or just enjoy

(Features

and modem and OSI 48 line expansion interface.
@Assembler/editor and extended machine code monitor
available.

Commands
@ Uses the ultra powerful 6502 microprocessor CONT LIST NEW NULL RUN
® 8K Microsoft BASIC-in-ROM Statements
@ Full feature BASIC runs faster than currently available CLEAR DATA DEF DIM END FOR
personal computers and all 8080-based business GOTO GOsuB IF..GOTO IF...THEN INPUT LET
computers. NEXT ON...GOTO ON...GOSUB POKE PRINT READ
@ 4K static RAM on board expandable to 8K REM RESTORE RETURN STOP
@® Full 53-key keyboard with upper-lower case and user 1
programmability g;’;:g:zgns
, . , high
’zlair:baislit?ty standard audio cassette interface for higl 4. %, [.1,NOT, AND, OR, >, <, <> >= <=, = L. -
@ Full machine code monitor and /O utilities in ROM RANGE 10°7 to0 10
@ Direct access video display has 1K of dedicated memory Functions
{besides 4K user memory), features uppercase, lower ABS(X) ATN(X) COS{X) EXP(X) FRE(X) INT(X)
case, graphics and gaming characters for an effective | oG(x) PEEK(1) POS{1) RND(X) SGN(X) SIN(X)
screen resolution of up to 256 by 256 points. Normal  gpc(y) SQR(X) TAB(I) TAN(X) USRI}
TV's with overscan display about 24 rows of 24 charac- ] )
ters, without overscan up to 30 x 30 characters. String Functions
ASC(X$) CHRS$(I) FRE(XS$) LEFTS(X$,1} LEN(XS$) MID$
Extras ) (X$.1,J).
@ Available expander board features 24K static RAM (ad- VAL(XS)
ditional mini-floppy interface, port adapter for printer RIGHTS$(XS$,!) STR$(X)

Plus variables, arrays and editing facilities.

Fully built and tested. Requires only +5V at 3 amps and a videomonitor or TV and RF converter to be up and running.

it, the choice is yours.

LJIhoLtc

-

Ine magazinessay

""The Superboard represents good value with plenty of potential’
*Certainly one of the most exciting (computers) on the present market

“A useful machine...........cccevuuunen.. represents value for money’’

Practical Computing June ‘79

Practical Electronics June ‘79

Computing Today June ’79)

Dealer Enquiries welcome at Morgan St. address

Watford Electronics
33/35, Cardiff Road,
Watford, Herts.

\L Tel: Watford 40588/9

Videotime Products
56, Queens Road,
Basingstoke, Hants RG21 1REA
Tel: 0256 56417

Lotus Sound

4, Morgan Street,
London E3 5AB
Tel: 01-981 3993

7,
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DEMACAN LTD

Computer Systems

COMPLETE SYSTEMS FOR SCIENTIFIC AND
BUSINESS USE BASED ON ITT 2020 (APPLE lil)
OR PET COMPUTERS

Our MINICAM system with its flexible, modular
interface to 6502 and 6800 series computer systems
offers a total product approach to data acquisition and
control.

New (Palsoft) ITT 2020 Computers, Disks, Printers,
etc. — ex-stock at the new lower prices. Also a large
range of intelligent interfaces, printers, etc. available,
including 11 MB hard disks.

Just in from the States: PET Machine language guide.
(BASIC entry points, etc. etc. — for old and new
PETs). £6.75

DEMACAN LTD
2 West Priory Close
Westbury-on-Trym

For further information
please contact:

Tel: 0272 621920 BRISTOL BS9 4DD

30
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ANNOUNCING

$100 Teletext Format. Colour VDU card with
keyboard. Port to operate with colour monitor:
from the company that designed and built the BBC
Ceefax formatting terminals.

KITS £149, BUILT AND TESTED, £209
+VAT

S100 OFF AIR RECEIVER AND
MODULATION CARD

To operate with VDU card and
enable OFF AIR reception and
display via a TV set.

Available in October. Enquiries from dealers
welcome

LEENSHIRE LTD.

13 Cathedral View,
Winchester, Hampshire
S023 8PR
Tel: 0962 3675

® Circle No. 145

WE OFFER A COMPLETE SERVICE!

When you buy a computer from us — we don’t give you the box and wave goodbye.

We realise this is a major purchase for a Company and take the time to find out your requirements, design
your computer system and write the software, or if you prefer to write your own, we will always be available to

advise you.

You can buy a wide range of fully-documented packages — Word Processing/Purchase & Sales Ledgers/
Stock Control/Incomplete Records/Medical Systems/Teaching Programs etc.

on Microcomputers such as—

APPLE Il trom g810
(16K)

A complete business system 48K
Apple, 2 Disk Drives, VDU &
Printer £2,650

£4,950

We stock a full rarige of VDUs, Printers,

Computer Stationery, Diskettes, Disk Boxes etc.

alt prices ex VAT,

Come and see us to discuss your requirements and have a demonstration.

MICROSOLVE

Microsolve Computer Services Ltd.
125 /129 High Street, Edgware, Middlesex.
Tel: 01-951 0218

M1 junction 4 /20 mins from Central London.

M|CROSTAR from

Multi-user/Multi-task

1.2/2.4 or 4.8 mb.

A complete system with 2 VDUs
& Printer £7,000

ALPHA MlCRO from

£9,950

From 1 to 32 terminals.
From 10 mb. to 90 mb. disk
storage.

16-bit processor, Multi-user
operating system.

LOW COST
PRINTERM

matrix printer £695

LEAR SEIGLER

200A matrix printer £1,650

QUME Sprint 5

daisywheel printer £2,115.

® Circle No. 146
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PETBOOM
IN BRITAIN!

AUTHORISED
PET
COMMODORE
DEALERS

Birmingham
Camden Electronics
021-773-8240

CPS (Data Systems)
021-707-3866

Taylor Wilson Systems
Knowle (056-45) 6192

Bolton v
B & B Consultants
0204-26644

Bournemouth
Stage One Computers
0202-23570

Bradford
Ackroyd T/W &
Add M/C
0274-31835

Brentwood Essex
Direct Data Marketing
0277-229379

Bristol
Bristol Computer Centre
0272-23430

Sumlock Tabdown
0272-26685

Cambridge
Cambridge Computer
Store

0223-68155

Cardiff
Sigma Systems
0222-21515

Colchester
Dataview L«
0206-788 11

Derby
Davidson Richards
0332-366803

Durham
Dyson Instruments
0385-66937

Edinburgh
Micro Centre
031-225-2022

Exeter
A.C. Systems
0392-71718

Grimsby
Allen Computers
0472-40568

Hemel Hempstead

Data Efficiency
0442-57137

Hove

Amplicon Micro Systems
0273-720716

Leeds

Holdene

0532-459459

Liverpool

Dams Office Equipment
051-227-3301

London N14

Micro Computation
01-882 5104

Rockliff Bros
05]-. -58

PRACTICAL COMPUTING

THE

PET 4K
COMPUTER
d

£4506van
it'sgotto

he

Britains

best buy!

5&/&

Personal
Computer

The Seif Contained PETS

The self contained PET models
2001-4 and 8 come complete with
TV screen. keyboard and built-in
cassette deck as well as the
computer circuitry. » They are
simply plugged mto‘Gny 13 amp
mains and no special knowledge is
needed for running standard pro-
grams — over 200 of which are
available on cassettes.

Why the PET is the number one

The Big Memory PETS

The BIG MEMORY PETS contain
the same main features as for the
2001-4 and 8 models except that
they incorporate a full typewriter
size keyboard and have larger
interndl memory of 16K and 32K
bytes RAM respectively

Professional
Printers

High speclfication printers can
print ;onto paper all the PET
characters — letters, numbers and
graphics. A tractor feed model has
the advantage of acceptingmailing
labels, using standard pre-printed
forms. The only connections re-
quired are an A/C lead and PET
connecting leads. The PET is
programmable. allowing thesprin-
ter to format print and it accepts
81%," paper giving up to four copies.

Dual Drive
Floppy Disc

The Dual Drve Floppy Disk is the
latest -in Disk technology with
extremely large storage capability
and excellent file management, ~
The Floppy Disk operating system
used with the PET computer
enables a program to read or write
data in the background while
simultaneously transferring data
to the PET. The Floppy Disk is a
reliable low cost unit, and is con-
venient for high speed data trans-
fer. Due to the latest technological
advances incorporated in this disk.

360 Euston Road, London.

October 1979

a total ot 360K bytes ate available
in the two standard 5%" disks.
Only two connections are neces-
sary — an A/C lead and PET
interface lead.

Software and
application
areas for PET

There are a large number of
programs that can readily be used
with the PET. Personalised pro-
gramming is avallable from many
Authorised Dealers. Over 200 pro-
grams are now available from
Commodore and other software
suppliers for the PET. Popular pro-
gram titles include Stock Control,
Statistics, Payroll, Strathclyde
Basic Course, Chess, Lunar Land-
ing and Education Packs.

FOR THE COMMERCIAL USER
The Commodore PET offers for
the first time a really cost effective
business computer fof use in
Accountancy, Statistics,

Stock Control, Payrol.

Invoicing etc.

FOR THE SCIENTIST AND THE
LABORATORY

PET has a comprehensive set of
scientific functions making it a far
superior tool to the best program-
mable calculators. PET interfaces
directly with hundreds of labora-
tory instruments. PET is an ideal
industrial and commercial con-
troller

FOR THE EDUCATIONAL
WORLD

The extensive basic language
makes PET an ideal tool for
teaching computer programming.
Programs can be written to “tutor
the user- {pupil} in almost any
discipline, including BASIC itself
And, of course, the PET can be
used to take care of school
records, exam results, attendance
figures etc.

IN THE HOME

The PET is an extremely creative
and instructive learning medium of
the future for young and old alike
There are also large numbers of
entertainment programmes avail-
able inctuding chess and space
games.

Phone ahout PETnow

CALL YOUR LOCAL AUTHORISED DEALER or in case of difficulty contact:
COMMODORE SYSTEMS DIVISION

Tel: 01-388-5702

London E2
Ragnarok Electronic
Systems
01-981-2748
London EC1
Sumlock Bondain
01-253-2447

London NW4
Da Vinci Computers
01-202-9630

London SWI14
Micro Computer Centre
01-876-6609

London WCl
Euro-Calc
01-405-3113

London WC2
TLC World Trading
01-839-3893

Manchester

Cytek

061-832-7604
Sumlock Electronic

Services
061-834-4233

Matlock
Lowe Electronics
0629-28 17

Morley, W. Yorks
Yorkshire Electronic
Services
0532-522181

Norwich

Sumlock Bondain
0603-26259

Nottingham

Betos Systems(0602-48108
Oxford

Orchard Electronics Ltd
Wallingford (0491) 35529

Plymouth
J.A.D. Integrated Services
075262616

Preston

Preston Computer Centre
0772-57684

Reading

CSE Computers
0734-61492

Southampton

Business Electronics
0703-738248

Symtec Systems
0703-37731
Sundertand Tripont
Associated Systems
0783-73310

Woking

P.P.M
Brookwood (04867)-80111

Petalect
04862-69032
Yeovil
Computerbits
0935-26522

North Scotland
Thistle Computers
Kirkwall (0856)-3140
Northern Ireland
Medical & Scientific
Lisburn (08462)-77533

® Circle No. 147
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NorthSkar .,A{ COMPATIBLE HARDWARE WORD PROCESSOR

NORTHSTAR i oss COMPLETE WITH PRINTER

Horizon-0-0k 475

Horizon-1-16K-D 995 1265 Fon £ 1 9y 1 95

Horizon-1-32K-D 1125 1445

Horizon-2-16K-D 1245 1575

Horizon-2-32K-D 1375 1755

Z80A CPU card 145 175

Hardware Floating Point card 195 215

Set of 4 ECs and card guides 15 30

Parallet Port 29 45

Serial Port 29 45

Dual density controller with Rel. 5 S/W 225 275

16K dynamic memory card 225 275

32K dynamic memory card with parity features 375 425

OTHER MANUFACTURERS

Morrow SwitchBoard {/0 card (2P + 2S) 125 155

Heuristics 20S Speech recognition card n/a 145

Heuristics 50 Speech recognition card n/a 225

Solid State Music PROM card with textoot 85 135

Morrow DISCUS 2D controller : POA  POA Based on TRS-80 Levei li, 12in. wide screen, 64

Morrow DISCUS 2D system, includes 1 drive n/a POA characters (Ad) wide, upper/lower-case, superb

PERIPHERALS Electric Pencil software, Anadex 8000 dot

Intertec Intertube It VDU (uses 280 & 6K EPROM) n/a 575 matrix printer or Qume daisywheel printer

Eibit DS1920, model 30 VDU ) n/a 730 {(option).

Digital Equipment LA36 DECwriter terminal n/a 850 General business software also available to run

Digital Equipment LA34 terminal ) n/a 825 on the above system.

NEC Spinwriter 55cps letter quality printer n/a 1475 Complete with Anadex printer 16K £1,195

Alt prices given are exclusive of VAT (presently 15%) and carriage, As above with expansion box & 48K £1,445

andpare cc?rrect at time of ?oing to press. Educational and OEM terms Qume daisy printer in lieu Anadex £995

are available on request. Please send 12p stamp for full details. Dual floppy disc drives . £575
All prices ex. VAT.

Telex: 925859 Phonelwrite for further details or demonstration.

Telephone: 01-834 0261/2733 LONDON COMPUTER STORE

Interam Computer Systems Ltd. [ | INTERAM 43, GRAFTON WAY, LONDON W1.

59 Moreton St., Victoria, ! Tel. 01-388 5721

London SW1 ‘ 7 2

® Circle No. 148 @ Circle No. 145

127 High Street
Hampton Hill
Middlesex TW12 1NJ

01-979 4546
01-941 1197

Micro~Faciiities
MIDDLESEX & SW LONDON

As dealers for North Star Horizon and Commodore PET
Microcomputers we provide a fully comprehensive service for all
types of user:

* Personal * Business * Education % Industry * Scientific
We offer both a large range of software and the choice of
supporting peripherals.

NORTH STAR HORIZON

32

Software Packages
Sales Ledger Purchase Ledger
General Ledger Stock Control
Incomplete Records

Loan Accounting Mail Order
Payroll Job Costing

Text Processing CP/M

Systems & Programming
A professionally experienced team
of consultant analysts and
programmers offer you a complete
service for specifying, designing,
writing and testing programs to your
exact requirements. Our packages
can be tailored to your needs at

if you have a computer problem the

very low cost. Our programmers can

write in BASIC, COBOL, RPG, or
FORTRAN.

Financing
In addition to purchasing, we offer
you the choice of Rental, Leasing or

H.P. (subject to references).
Furthermore if you already have a
micro system then why not ask us
about part exchange.
Commodore PET computers are
available for hire from £4.75 per
day, disks interfaces and printers
are extra:

COMMODORE PET

n ask Micro-Facilities for the solution.

iati

of Independ

AICS] :
A

Computer Speciaiists
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MacroFloppy

goes twice the distance

3

Micropolis is rapidly becoming the industry standard in 5%a"
floppy disc drives; they have beenshipping double density
drives for over 2 years, thus proving their outstanding
reliability and performance.

By completely reassessing the engineeringinvolvedin |
5v4” floppy disc drives, and using the most modern {
technology available, Micropolisachieve aformatted density f
of 315K bytes per single sided unit.

Startersystem

The1041/1 Macrofloppy system
includes a 143K byte double density
drive withS100 controller card,
MDOS and BASIC witha
comprehensive manual.
This unit will successfully add
on-line disc storage to awiderange
of $100 computersatan
unbeatable price perbyte.
Add to your Cromemco,
North Star, Vector Graphic,
Sol, Poly 88, Sorcerer, etc.

Fully assembled, tested and
burnt-inunit
£439.00

Optional regulator for S100
rfaw power
£14.00

Also available

A fulirange of hardware and
softwareincluding:

Mains powered add-on 143K bytes

(Also suitable for Tandy expansion Dealer enquiries welcome

interface) Ring Reading 85464 for further details
£399.00

single drive 315K byte system

£663.00

Twindrive 630K byte system Lot

£1159.00 gty

SINTROM MICROSHOP
£100.00 \

North Star compatible operating 14 Arkwright Road, Reading, Berks RG2 OLS
system Tel: Reading (0734) 85464

£35.00 TELEX: 847395 CABLES: SSINTROMREADING

@ Circle No. 151
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CAMBRIDGE COMPUTER STORE

We can help you select the right system for your applic-
ation. Here in Cambridge your choice won't be limited —
we'll demonstrate as comprehensive a range of microcom-
puters as you'll find anywhere in the U.K.:

TANDY TRS-80
COMMODORE PET
APPLE II
N-S HORIZON
CROMEMCO
SORCERER
ACORN
NASCOM-1

‘Stop Press: dramatic reduction now in prices of TRS-80,
APPLE Il and HORIZON systems. Where possible we
deliver off-the-shelf, to any location.

The store is open 6 days a week from 9-5.30 with demon-
stration systems always in operation. We offer a professional
standard of advice and after-sales support and we're ready
to discuss your application any time.

CAMBRIDGE COMPUTER STORE

1 Emmanuel Street, Cambridge (0223) 68155

@® Circle No. 152

CENTRALEX ,
LONDON <

PBUULDUWROD
VAUV UWLOW
BUWOUOUUY .

TRANSLATOR

An instant translator of words and phrases from the
world’s major languages
Use this amazing Hand Held Microcomputer translator as a

® Personal interpreter when ® Quick reference in most
you travel often needed phrases

® Valuable learning aid ® Metric system converter
when you study ® Calculator

Basic Unit £169 Each tanguage Module £34 (French,
Spanish, Italian. Greek. German). Calculator Module £29.95
Prices inc. VAT & Delivery nationwide

APPLE - EXIDY -
iTT - HORIZON

These special prices apply
for a limited period

appie Il plus

16k.......£830 32k.......£879 48k
Disk Drive (with controller).. .. £425

exidy sorcerer

16k 32k
S100 Expansion Unit....£199
Micropolis Dual Disk Drive (630k Bytes - software
included)....£1,140
One Drive (Mini Floppy - 315KB) . ... £669
All the above prices are exclusive of VAT

Part exchange welcome

34

EPROMS —
EX-STOCK

5-volt single

supply
2K x 8

Contact Nelson Computer
Services Ltd
on Rossendale
(07062) 29125

® Circle No. 153

PRINTERS AND oy .
VIDEO MONITORS

printers
Centronics 779 £748 video monitors
Anadex DP 8000 ....£569
Integral IP-125 ......£499

IP-225......£599

Hitachi 9"
Hitachi 12"

All the above prices are exclusive of VAT

SOFTWARE - PROGRAMMING - TRAINING

software

Hundreds of Programmes and Software Packages
available (Sales Ledger. Purchase Ledger. Payroll. VAT, Data Base
System, Word Processing, COBOL. Fortran, Stock Control, Medical
Records. Educational Programmes, etc)

programming

Systems Analysis, Design, and Programming
assignments undertaken

training
A comprehensive range of courses and seminars
available.

Free Delivery Nationwide - Credit Cards Accepted -
Terms Arranged

Centralex-London Ltd. PO Box 111, Sidcup Kent,
DA15 9BR (callers by appointment only)

01-309 7799 01-300 0380

{24 hours answering)

® Circle No. 154
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SOFTWARE FROM LPE

DISCOUNT!

SUMMER HOLIDAY BONUS: For the purchase of 2 or more software
packages, and paying by cheque, P.O. or cash, give yourself a 10%

SOFTWARE FROM LPE

Computers Plus Inc.,

FMS-80 {File Management System)
Demo Pack (includes manual & demo disc) £35.00

Computer Services

Bidirectional driver for Diablo Hytype printers
for use on CP/M, CDOS & IMDOS systems.
BI-DIRECT Complete System

Manual only £65.00
£15.00
CP/M User Library 40 Volumes {8" only) £4.00 each

Creative Computing
Cassettes:

Pet

CS-1001 Logic Games — 1

CS-1002 Number Games — 1
CS-1003 Logic Games - 2
CS-1004 Graphic Games — 1
CS-1005 Graphic Games — 2
CS-1006 Conversational Games — 1
CS-1007 Board Games — 1
CS-1008 Sport Games — 2

CS-1201 Simulations — 1

Apple

CS-4001 Space Games — 1
CS-4002 Sports Games — 1
CS-4003 Strategy Games — 1
CS-4201 CAl Programs — 1
CS-4301 Know Yourself

Exidy Sorcerer
CS-5001 Graphics Games - 2

0S| Challenger 1P & Superboard |}
CS-6001 Graphics Games — 3

SOL-20
Coming Soon
TRS-80
CS-2001 Games — 1 {level 1}
CS-3001 Board Games — 1
€S-3002 Space Games — 3
Each of these are £6.50
£12.50
£19.50

CS-3033 Adventure
CS-3201 Ecology Simulations - 1

Creative Computing
Discs:

for CP/M

CS-9001 BASIC Games, Volume 1, disc 1

CS-9002 BASIC Games, Volume 1, disc 2

CS-9000 Both discs purchased together
These cost £12 each, or
£20 if purchased together.

Digital Research

Operating Systems: Onb5" on8”
Name Discs Discs
CP/M for North Star £105.00 N/A
CP/M for MDS-800 N/A £65.00
CP/M on Cromemco N/A £85.00
SID £55.00 £50.00
MAC £65.00 £60.00
TEX £55.00 £50.00
DESPOOL £35.00 £32.50
CP/M Manuals only £25.00

TEX Manual only £12.00

S1D Manual only £12.00

MAC Manual only £15.00
DESPQOOL Manual only . £5.00

CP/M Disc only £85.00 £45.00
SID Disc only £50.00 £45.00
MAC Disc only £55.00 £50.00
TEX Disc only £50.00 £45.00
DESPOOL Disc only £32.50 £30.00

Information WHATSIT for North Star Horizon £50.00
Unlimited Inc.. APPLE 2; 48K £72.00
APPLE 2; 32K £59.00
CP/M £75.00
L.P Enterprises Diablo Driver runs 300/ 1200 baud with autolaad
For CDOS - £25.00
For CP/M £25.00
Micah CP/M for CDOS Users
Program to Expand CP/M system to be
compatable with Cromemco CDOS S/W. £59.00
Michael Shrayer Electric Pencil
A)SS 1l for TTY etc., £175.00
b) DS Il for a DIABLO £215.00
c) TRS-80 Cassette £75.00
d) TRS-80 disc {on cassette) £130.00
Micropro WORD-MASTER £90.00
manual only £25.00
TEX-WRITER £45.00
Manual only £15.00
WORD-STAR £300.00
Manual only £25.00
SUPER-SORT
Version 1 £150.00
Version 2 £120.00
Version 3 £90.00
Manual only £25.00
Northshare
** A Multi-User system for Northstar User's  £32.00
Disc only £27.00
Manual only £10.00
Automated Starfleet Orion Game for PET 8K, TRS-80
Simulations (level 2 16K) £15.00
APPLE 2; TRS-80 (24K) £17.50
Osborne associates | Some Common Basic Programs for PET on
cassette ! £10.00
with book £15.00
Software Systems CBASIC Disc & Manual £85.00
CBASIC Disc Only £75.00
CBASIC Manual Only £15.00
Software Works On North Star Discs
Inventory — 1 £50.00
Inventory — 2 £75.00
Mail Room £50.00
Housekeeper £35.00
Preventative Maintenance £75.00
FIX-IT £20.00
Manuals Gnly . £10.00
Structured Systems | Accounts Receivable (Sales Ledger)
Software Disc & 222 Page Manual £395.00
Accounts Payable (Purchase Ledger)
Disc & 177 Page Manual £455.00
General Ledger {Nominal Ledger)
Disc & 150 Page Manual £495.00
Inventory (Stock Control) T.B.A
NAD (Name & Address System) £45.00
QSORT {Sort Utility) £55.00
Demo disc for SL, PL, NL, CAR, AP, GL) £25.00
Tiny-C Associates Tiny-C language for 8080, Z80, 8085 systems
Manual with Source-Code £35.00
Disc containing all files £35.00

both source & object code

STOP PRESS:

To be announced soon a Multi-User, Mulu-Tasking operating System for
use on ZB0 Systems with a minimum RAM of 64K: maximum of 16M

RAM.
STOP PRESS:
More Coming

**Please specify if single or doubte Oensity 5 discs required.
add £1.50 for Postage & Insurance; pilus VAT,

THIS LIST CANCELS ALL PREVIOUS PRICELISTS:
DUE TO FLUCTUATIONS OF THE DOLLAR, PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

EFFECTIVEJULY 1879

(HE

HOW TO ORDER

Add £1.50 for postage and insurance, plus VAT (15%).

Indicate Payment Method; and underline items required.

My cheque, P.O., 1.M.O. is enclosed in Sterling on U.K. Bank

Charge 10 Barclaycard/Visa/Access/Diners/American Express

All Orders must be Prepaid :
Total Enclosed £ ... ...

Payment must be in sterling and drawn against a British CreditCardNo.......................... ExpiryDate . . ...................
bank. Make cheques payable to: LP Enterprises, Room P.C., N
313 Kingston Road, liford, Essex, 1G1 1PJ. BP0 66 000605adabocaooddoao ™0k . csacacbnoasaanacossa dbo0000000000000 0
. s L L
CREDIT CARDS accepted
BARCLAYCARD VISA/ACCESS/DINERS CLUB/ | oo e POSTCODE .. ............0.onn.
AMERICAN EXPRESS %
Sigpatiie Bes S Smuen [ L L e e R R, - B B

Phone: 01-553 1001 for. Credit Card orders (24 hr answering service)

Send SAE for our range of books and magazines.
Prices subject to change without notice

TRADE ENQUIRIES WELCOME
@ Circle No. 155
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OUR 1979 CATALOGUE

MICRO COMPUTER CENTRE,

including the first edition of 2 » .
T 10241,??;520"5 314 Upper Richmond Road West,
STOP PRESS 1.19 East Sheen, S.W.14 876 6609.
* LATEST LOW PRICES 16 For £16.96 Business Specialists/Authorised Dealers for

* FASCINATING NEW ITEMS
* SPECIAL OFFERS
a bargain on their own
* LOWEST PRICES EVERFOR TTL
* FREE 45p WORTH OF VOUCHERS

PET

-Computers

Standard PET with integral cassette and

calculator type keyboard. 8K bytes of memory 1£550.00
PET with 16K bytes of memory and large

keyboard. External cassette optional 1£695.00
PET with 32K bytes of memory and large keyboard.
External cassette optional 1£795.00
Printers

Whymark 201 - 20 columns complete with interface £400.00
Datac BD80 - 80 columns £750.00
1-way Interface £106.00
Teletype 43 - 132 columns - Upper and

Lower Case Keyboard £900.00
2-way Interface £186.00

Memories

16K Memory Extension for 2001 - 8K £276.00
24K Memory Extension for 2001 - 8K £337.00
Disc Drives

Compu/Think Twin Floppy Disc Drive — double

sided discs — 100K per side £833.00
Pet Twin Floppy Disc Dual Drive including cable £815.00
Cassette Recorder £55.00

The above prices are exclusive of VAT, All the above
items are IN STOCK at time of going to press.

We stock all PET accessories and handbooks PETSOFT
and PETACT Programs.

USE OUR “ORDER-RING"* LINES =
VAT INCLUSIVE PRICES P + P 25p

CHROMASONIC

electronics
56 Fortis Green Road,
Muswell Hill London N10 3HN
Telephone 01-883 3705/2289

® Circle No. 157

® Circle No. 156

SYSTEMATICS INTERNATIONAL
LIMITED

Specialists for microcomputer systems and software development for business invite enquiries
from PROFESSIONAL DEALERS who wish to sell in specific territories in the U.K.

ITT 2020 microcomputer systems and/or
MICROSTAR 45 multi-tasking, multi-user microcomputer systems.

A full range of business/financial/accounting software is available, together with a comprehensive
software development/technical/promotional support service.

Applications should be made to Ronald Young, Managing Director.
Telephone 01-723 0171, or write to:

Essex House

Cherrydown
P.O. Box 832, Basildon

London W2 2LL. Telex 99431 S ig Essex

® Circle No. 158
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Buy a System...Not just a ‘‘PrettyBox”’’

The SD System *—From about 97p per hour (40-hour week)

*The SD System includes:
SDS-200 Microcomputer T.l. 810 Printer (or equivalent)

i.e., NEC SPIN WRITER £1,899. SDS 200 £4,750, T18 10
£1,499

The SDS-200 TOTAL System features:

System Hardware

The SDS-200 gives you features that are not

found in systems costing thousands more.

State-of-the-Art Engineering. Quality Production

and Full Reliability testing make the SDS-200 a

dependable, compact and easy to operate data

processing system.

e Up to 256K Bytes RAM

e Full Keyboard with Special Accounting Key Pad

e Large 12in. Video Display Screen

e Full Cursor Control including Addressable Cursor

e Blinking, Underlining, Reverse and Protected Fields

o Uses 8in. Flexible Diskettes for Permanent Storage 2
Mbyte on-line

e Forward and Reverse Scrolling

e Capable of up to 160 Special Characters

e Expandable with Memory and Peripheral Equipment

o Will Operate as a Remote Batch Processor for Large Systems

o S 100 industry standard bus

e 4 spare S100 siots.

System Software

A range of Business Programs are available from
CAP-CPP written in Microcobal.

The system will support all normal high level languages
including:—

Fortran

Cobol

Basic

CP/IM

Authorised dealers are:

Anglo American Computers Ltd
Milburn House, Suite D, Dean Street
Newcastle-upon-Tyne.

Tel: 0632 29593

Apple Computers

Anfield, Glenalmond

Perthshire 073-888 267

UK Distributor:

AIRAMCO LTD

Unit A2, 9 Longford Avenue, Kilwinning Ind. Est.,
Kilwinning, Ayrshire KA13 6EX.

(0294) 57755

"

Dealer enquiries invited

N\

A Total System

SD Systems knows that small
businesses do not keep full-time
programmers on staff. We also know
that individually designed business
programs can be expensive on a
one-time basis. That is why we offer
the SDS-200 and compatible
business software.

Leasing Available

The SDS-200 is available by leasing.
This gives the small business the
opportunity to select the method of
acquisition that best fits their needs.

2]
SMSIIEVS

SDS-200 Expandable

The SDS-200 is designed in a
manner to give you expansion
capabilities. As your needs change
the computer system that you select
today should be able to change with
you. By the addition of memory and
peripheral equipment, the SDS-200
can expand to fit your needs.

Bell Computing Ltd
1 Froghall Lane, Warrington
Tel: 0522 411271 (33137)

Codified Computer Systems Ltd,
69 Calabria Road,

London N5 1HX

Tel: 01-226 1319.

Telex 779808

/.
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WE HAVE

MEMORIES

SLOUGH MICROSHOP

We stock:
Commodore PET

A AM2708 1K x 8 EPROM
i TMS2516 2K x 8 EPROM
. . . TMS2716 2K x 8 EPROM

Fuli demonstrat/ozoewc/y'wpment available 2102L 1K x 1 SRAM

2114-2 1K x 4 SRAM

Extra services include: 4060 4K x 1 DRAM

A complete hardware maintenance 4096-16 4K x 1 DRAM
service 4116-3 16K x 1 DRAM

A software service; tailor-made Z-80 CPU 4MHz | A

or packaged software available Z-80 PIO 4MHz

Buy it with Access

Send S.A.E. for full list and pricés
STRUTT

Electrical and Mechanical
Engineering Ltd.
Electronic Component
Distributors

Call in at our shop

120 High Street,
Slough, Berkshire

Tel: Slough 22855

3c Barley Market Street,
Tavistock,
’Devon PL19 OSF

Tel: Tavistock (0822)5439
Telex: 45263

® Circle No. 160 ® Circle No. 161

NEW from NEWTRON'CS The ‘EXPLORER 85’ is inexpensive with all

LEVEL ‘C’ Price P & P
the advantages of a powerful board plus S100 main frame expander kit. Ex-VAT
potential for infinite expansion. Increases the number of S100 slots to

* Uses New Fast INTEL 8085 cpu, 100% 6. Includes all sheet metal, 5-siot

. : xt s -gui =
compatible with 8080A software but 50% its?"?:ﬁ; b?ftf tg(a;ci gg%s séabt;iarl\cekt.
faster then 8080A cpu.

\ (Less S100 pin connectors).
Powerful 2K monitor.

LEVEL ‘E’
4K user RAM expandable to 64K. Add 8K sockets, power supply reg-
Provision for 8K PROM or EPROM.

32.80 2.00

‘EXPLORER 85’

. s e

ulator & decoupling components for

board (up to six S100 boards). (EPROMSs not included). 5.00 free
i i * Cassette interface (with motor control & DE LUXE STEEL CABINET FOR
MlcrocomPUter kit cassette file structure) RS232; 20ma loop: EXPLORER 85 33.50 2.00
four 8-bit & one 6-bit 1/O ports. eﬁnlégxlfeig%%n%?e':ﬂn':ﬂn
i o * Programmable 14-bit binary counter/ 15.00 2.00
Low Cost with On-Board " [ POWER SUPPLY IN STEEL
* Separate ASCII/Video Terminal features: gge'gs[ o 25.00 2.00
. a full 128-character set upper-lowercase, LD-PLATED S100 BUS CON-
S100 expansion at full cursor control, Greek symbols for NECTORS _ 4.00 free
Maths, 75 ohm video output convertible to RF MODULATOR 8KHz required
baudot output, selectable baud rate, when using TV set aerial socket. 6.00 free
£295 + VAT RS232 or 20mA loop, 1/O. 64 or 32 INTEL 80805 Users’ Manual 6.00 free
characters by 16 lines (monitor or TV) 8K ‘MICROSOFT' BASIC ON CAS-
* And lots of other features. SETTE TAPE )
The most versatile and popular Basic
ever written. Complete with documen-
tation. 53.00 free

Buffered & decoded S100 expansion on

popular 2716 or 2516 EPROMSs

Dealer enquiries welcome. For full details send S.A.E.
PAYMENT BY:— Cheque; Access; Barclaycard, etc. FOR 'PHONE ORDERS CALL 01-739 1582
Access/Barclaycard No. .

ExpDate...........
Signature

Print Name .

Address

Sole agents .

Computer div' of H.L Audio Ltd., Dept. PIC
138 Kingsland Road, London E2 8BY
Tel: 01-739 1582

38
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PET — $100/Z80/CPM COMPATIBLE SYSTEMS — SWTP
G W COMPUTERS LTD

This is how your business appears on the screen
A complete Business Program Package (version one) free with the purchase of a 32-40K computer

system.
Approx 60 entries * updates require only 1-2 hours weekly and your entire business is under
control.
* PROGRAMS ARE INTEGRATED SELECT FUNCTION BY NUMBER
1=ENTER NEW NAMES/ADDRESSES 13=PRINT CUSTOMER STATEMENTS
2=% ENTER/PRINT INVOICES 14=PRINT SUPPLIER STATEMENTS
3= ENTER PURCHASES 15=PRINT AGENTS STATEMENTS
4= ENTER A/C RECEIVABLES 16=PRINT VAT STATEMENTS
5=ENTER A/C PAYABLES 17=PRINT WEEK/MONTH SALES
6=ENTER/UPDATE STOCKS REC'D 18=PRINT WEEK/MONTH PURCHASES
7=ENTER ORDERS REC'D 19=PRINT YEAR AUDIT
8=EXAMINE/UPDATE BANK BALANCE 20=PRINT PROFIT/LOSS ACCOUNT
=EXAMINE SALES LEDGER 21=UPDATE ENDMONTH FILES
10=EXAMINE PURCHASE LEDGER 22=PRINT CASHFLOW ANALYSIS
11=EXAMINE INCOMPLETE RECORDS 23=ENTER PAYROLL
12=EXAMINE PRODUCT SALES 24=RETURN TO BASIC

WHICH ONE (ENTER 1 TO 24)

EACH PROGRAM GOES IN DEPTH TO FURTHER EXPRESS YOUR REQUIREMENTS.

FOR EXAMPLE (9) ALLOWS: a. list all sales; b. monitor sales by stock code; c. invoice search; d. amend
ledger files; e. total all sales.

THINK OF THE POSSIBILITIES, AND ADD TO THOSE HERE IF YOU WISH
Price for above: Version 1 {(excluding programs 19, 20, 22, 23) — £275 plus VAT; (including version 2 £375) plus VAT; Version 3 {inciuding sorts and incomplete account handling) —
£475 plus VAT, Version 4 £575 or full listing plus manual to be typed-in on most computer systems; Version 1 £175. Barclaycard enquires welcome.
Hardware systems tailored to your requirements (SWTP and PET) from £600 to £5,000 approx. Above package Is intended to work with processor twin-floppy and printer. 5 x %in
soft-sectored spaced disks £3.00 plus P&P

HARDWARE SYSTEMS, PET-6502,
IMS — Z-801 SWTP — 6800.

i
) /|
' ? e
tj_._[—' "_i ——— (o poT = |
PET DISK USERS!!!
e
MULTI-MODE AND THE ADDRESS MODE —EXAMINE MODE—
FUNCTION PROGRAM HAS SEVERAL FUNCTIONS. FOR
EXAMPLE:
SELECT MAIN MODALITY SELECT WHICH YOU REQUIRE 01 = NUMBER
1 = GENERAL 1 = EXAMINE ADDRESS 02 = NAME
2 = ADDRESS 2 = ADDS 2 ADDRESS 03 = ADDRESS 1
3 = STOCKS 3 = AMEND ADDRESS 04 = ADDRESS 2
4 = ORDERS 4 = DELETE ADDRESS 05 = ADDRESS 3
5 = BANKS 5 = PRINT LISTING 06 = ADDRESS 4
6 = COSTING 6 = COMBINE NUMERICS 07 = ADDRESS 5
7 = PROCESS 7 = CHANGE MODE 08 = PHONE NO
& = RENTALS 8 = RETURN TO MAIN LIST 09 = DISC CODE
9 = DECISIONS 9 = RETURN TO BASIC 10 = AGENT NO
10 = SHARES 11 = O'HEAD CODE
' 12 = CREDIT LIMIT

WHICH? WHICH? WHICH NO?

“ALL = 99999 FINISH = 0"

Create your own modes, combine your own numerics, program requires approx. 20K bytes disk space .. . .£100

Please telephone for appointment — Tony Winter on 01-636 8210

GRAMA (WINTER) LTD 21B Dryden Chambers
(G W COMPUTERS LTD) 119 Oxford St., London W1.

Also at 89 Bedford Court Mansions, Bedford Ave., WC1.
LAAn 7B o — e g
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ABEL COMPUTER SYSTEMS LTD
5 Hanlith, Wilnecote, Tamworth, Staffs.
REAL VALUE FOR MONEY

MINI-FLOPPIES

HIGHEST QUALITY CERTIFIED

Single-Sided, Single-Density

(suitable for Apple, Pet, etc.}
£2.70 + VAT £3.10.

Apple Software

1.INTEGER BASIC UTILITIES
—RENUMBER (all orgar! of program)
—CROSS REFERENC
Find lines in which a variable is used.
—CROSS REFERENCE PRINT
Print all variable names and the lines in which they are
used.
—MERGE part of one program into another.
—HEX DUMP of part of core to screen or printer.
ALL ON ONE DISKETTE AT £10 (includes VAT)

2. GAMES VOL 1 — 8 assorted includes:

THE MAZE; AMBUSH; MINEFIELD; BULLS AND COWS
ALL ON ONE DISKETTE AT £10 (includes VAT)
Add 30p p&p to total order.

® Circle No. 164

MK 14 SOFTWARE

Suitable for most SCIMP Configurations

MIKOM (Commercial Systems) Ltd.
Suppliers of Software to Government Departments, Universities, Schools and Industry.
NOW ANNOUNCE the ‘MIKOM SERIES 600
Programs to run in the 600 Bytes available on board the standard MK 14
The MIKOM SC/MP HEX ASSEMBLER

Produces faster more efficient code, is more flexible, needs less memory (< 300 bytes) and
costs far less than Basic. Operates through a hex keyboard and display — is faster and more
accurate than hand assembly — no tedious offset caiculations to make — allows corrections and
amendments in minutes — produces compiled code {no interpreter needed) — greatly simplifies
programming — is indispensable to Amateur and Professional alike — hundreds of satisfied
users.

COMPLETE WITH 21 PAGE MANUAL, INSTRUCTION AND CODING SHEETS. STILL ONLY £5
inclusive

MIKOM (Commercial Systems) Lid.,

1 HYTHE BRIDGE STREET,

DXFORD DX1 2EW

THE MIKOM SUB ROUTINE COLLECTION

Select the ones you need to make up your own package from our very wide range which includes
— Decimal Complement and Add — Decimal Multiply and Divide — Various Display Formats —
Decision Table Processors — Comparison Tests — Tape Interfaces of Assorted Qualities —
Block Move Instructions — Insertion Processing.

MIKOM COMMERCIAL PROGRAMS
The Payrol! Suite: wage slips, PAYE, overtime, bonus, weekly summary sheet, coin analysis etc.
— weekly cash accounts — VAT and yearly accounts — % mark up — stock keeplng and taking
— sales and invoicing — many more; all complete with a supply of documents and instructlons.
MIKOM GAMES PROGRAMS

The fabulous ‘Mars Mission’; this will really test your skill as a navigator — try a game of Golf or
Cricket — a very realistic Greyhound Derby, run your own Tote — a flutter at Roulette perhaps
— or a trip to the Moon — Clay Pigeon Shoot, Experts can pull two — all compiete with score or
log sheets.

Cheque or P.0. to

THE MIKOM HEX KEYBOARD
Plug-compatible with the MK 14 — Burgess micro switches for performance and long life —
including reset key — splash proof, easy to keep clean — very light positive feel — sturdy panel,
easy to mount — easily modified to suit most kits — make your keying in fast and accurate for
only £16 all inclusive.

THE MIKOM CABINET

Work station, fun station, call it what you will. The wife will like this one — Handsome Real
Wood Veneer, Oak, Mahogany or Teak — will accommodate any kit — Sleek modern Ergonomic
design — display window for up to 8 by 3/4 in — positive location for forms on writing surface
— takes almost any size keyboard — overall size approx. 42 by 42 by 27cms. With sloping front.
Get it all together for only £24 all inclusive.

For further detaits send large S.A.E. Please state particular requirements and memory size
available.

® Circle No. 165

NEW FOR PET

SOME PROGRAMS YOU REALLY SHOULD HAVE IN YOUR LIBRARY

FIVE CARD
STUD POKER

£8 inc

This is certainly the best Poker game we’'ve ever seen. It should not be confused with those
where you only bet against the odds of completing a hand. PET ACTUALLY PLAYS
AGAINST YOU and a very poker-faced, cunning game too! If you are already a poker player
then you won't be ‘able to leave this alone. If you don’t play yet, be warned — you'll be
hooked in minutes. The graphics are superb of course. Brief rules are included for non stud
players. Even we can’t leave this one alone — and that’s saying something !

Can you keep your cool? After a few minutes with this simulation you’‘ll see the problems Air
Traffic Controllers have. Your screen is the radarscope and information is given of Flight
Numbers and Heights. You have to give orders for aircraft to lose or gain height or alter course
to avoid collisons — after you‘ve requested a SQUAWK of course. And sometimes it gets very
busy up there!

This is really for the PET sitting on the businessmans desk. it's the ideal program to leave
running between other program work. There are four functions. The time is displayed and at a
touch will alter to show the time in twelve different world cities. The program also has a per-
petual calendar and will display dates for any month entered. It will also give the number of
days between any two dates. To round the program off it will give a number of common metric
conversions.

A fascinating game for two players. PET keeps the score in the traditional manner and a con-
tinuing score is kept for a series. The graphics are good and the game is compulsive. Warning
keep away from the children or you’ll never get at your PET.

AIR TRAFFIC
CONTROL

£5 inc

DESKTOP
£8 inc

TENPIN
BOWLING

£5 inc

With most games programs
ones reactions tend to be
‘That's clever’ but within 10
minutes one wouldn’t mind if
it was never seen again. Qur
intention is to publish only
the best and most compulsive
games. If you think you have
written such a game or simu-
lation we should like to hear
from you.

ALL ON GOOD QUALITY CASSETTES
GET THEM FROM YOUR PET DEALER OR DIRECT FROM US
(PLEASE STATE IF YOUR PET IS 8K OR I6K+)

LANDSLER SOFTWARE 29a TOLWORTH PARK ROAD
01 - 399 2476/7 SURBITON SURREY KT67RL

@ Circle No. 166
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we're taking
thelid off the
computer

business

isher-woods offer aprofessional .
service,tailor madetofit your personal requirements

With the help of Commodore Systems and
the PET® Computer isher-woods can offer
both the technically minded and the
business man ready made or tailored solu-
tions to most of your particular problems.
The Commodore PET®comes in 4 different
memory sizes and is priced from as little as
under £500 (ex. VAT) for the 4K version. We
can supply 8, 16, and 32K versions

from stock, fully tested and
guaranteed. Floppies and printers are

on order.

If you have a PET® or are considering buy-
ing one then we can look after it for you. We
give a fixed price labour charge of £20 +
parts at list price + VAT, irrespective of the
fault; just deliver to our door and we'll put it
right.
If you just want the parts then we can supp-
ly them from our “CHIP SHOP"”. Mainten-
ance contracts are obviously
available for those who prefer ‘‘on
site’’ cover.

ﬂ sher-woods

Computer Systems Group
110/112 Leagrave Road. Luton Tel: (0582) 424851/39570

Sellers of PET® and other fine computer systems. )
® Circle No. 167
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Sigma Technical Press

the UK software publisher

NEW — from SIGMA for NASCOM: Z80 INSTANT:
PROGRAMS : Machine code routines for NASCOM—
1 and other Z80 systems by J. Hopton (G3WMP}) .

36 fully tested programs from delays through displays
to games for the simplest NASCOM-1 or similar Z80
systems. Test your system and build your confidencel,
Book £7.50 Complete NASCOM - 1 Cassette £10.00

AND - our catalogue of books and software is one of
the best in the UK. Ask for your copy or start by
ordering these:

Computer Pragrams That Work! (24 BASIC Programs)
Consumers Guide to Personal Computing & Micro’s
Basic BASIC : an Introduction to Programming
Game Playing with BASIC

How to build a Computer Controlled Robot

The Mind Appliance : Home Computer Applications
BASIC with Style : Programming Proverbs
Microprocessor Basics (wide survey)

Microprocessor Data Manual {30 sources)
Microprocessors : New Directions for Designers
How to Profit from your Personal Computer

The Systems Analyst: How to Design Systems

£3.15
£5.30
£5.90
£4.70
£5.30
£4.70
£4.10
£7.10
£5.30
£7.10
£5.30
£7.10

Prices include postage & packing in Europe and VAT
where applicable. Official orders accepted from UK
only for orders over £5.00. Outside UK, payment
required in advance in Sterling on UK bank.

Sigma Technical Press; FREEPOST, 23 Dippons
Mill Close, Tettenhall Wood, Wolverhampton WV6 7BR.

® Circle No. 168

BUY
AN

"qpple computear

SYSTEM

WITH FULL SUPPORTING
- SOFTWARE

from
Scotland’s leading dealer

Demonstrations from:

Peter MacNaughton
and Associates
Annfield Glenalmond, Perth

Tel: (073 888) 267

® Circle No. 169

The Rohan Computing Collection.....

Rohan computing, in addition to their normal software aftl sy"stbms consultancy services, now offer the following range of computer
equipment for sale. As far as possible Rohan computing try to hold these items in stock ready for immediate delivery. Nationwide on site

maintenance for all Rohan computing equipment.

Qume The Qume is ideal as a general purpose printer or for

adding word processing facilities to an existing micro-
computer. Print only and keyboard versions available. The key-
board version can double as a spare’
typewriter. RS232 interface adaptable
for the PET, APPLE, etc. XON/XOFF
protocol available. Word processing
package/driver available for CP/M
based systems. Other versions in
preparation.

PET Commodore PET microcomputers.
. The PET is the ideal low cost
computer for teaching yourself programming,
educational use and time consuming
calculations in science, industry and
commerce. Graphic display excellent
for histograms etc.

*8k PET with integral cassette
and minikeyboard k

*16 & 32k PET’s with full
sized professional keyboards.
*2022 matrix printers

#2040 floppy disc units.

aulnuan Digital Decwriter 1V, The best desk top matrix printing
£ terminal available. Typewriter styling. 10,12,13.2,16.5

characters per inch. All sizes very lagible, 2,3,4,6,8,12 lines per

- inch. Optional tractor feed and numeric
_‘g keypad. RS 232 interface.

CIPER Cifer 2600 strles VDU's.
Superbly engineered and

made in Britain. *12 inch screen.
*7 x 11 character matrix

*9 x 12 matrix for graphic characters
*62 or 100 key detachable keyboards
*Printer port

* VT52 emulation
*Line drawing set

*RAIR Blackbox, Teletype 43s, Tally high speed matrix printers also available. *

Rohan

Phone Richard on SOUTHAM (092681) 3541 for prices and delivery.
Rohan Computing, B.A.S.S. (Engind&s) Sales Limited, Kineton Road, Southam, Warwickshire CV33 ODQ

@® Circle No. 170
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intersystems — the S100 experts.

oesimamenane |\ [yl %y%ﬂ@nnn@

FOR EDUCATION, INDUSTRY, RESEARCH and all protessional uses, including
hardware and software development, low cost OEM systems, teaching applications
etc.

Just look at these professional 1eatures'

« FRONT PANEL (we won't ask you to debug our hardware, but we will give you
the tools to debug yours!) Has lights and switches to allow Inspechon and control
of*addresses and data. Other features include programmed input switches, and
output lights, Examine, Examine next, deposit, deposit next, single or slow step(OI
to 1000 1PS), hardware breakpoint on any data or address byte repeat Instruction
and many other hardware diagnostic facilities.

* 30 Amp, 8V power supply, 5 Amps on + 16v rails {all rails are seperately fused)
* 20 slot IEEE S100 Motherboard with active termination and shielding between
bus lines

* Guaranteed operation at 4MHz.

The DPS1 comes as a mainframe with front panel, Motherboard, power supply and
4MHz Z80A cpu board. The system is truly modular allowing the user to build up the
system hae requires in his own time.

S100 boards from a number of manufacturers wiill plug Into the DPS1 IEEE $100

bus,

Just add S100 Memory Boards — S100 disk controller boards — S100 I/O boards —
S100 video and/or graphics boards — S100 EPROM boards

All Ithaca Intersystems OEM products Includmg K2 disk operating system and
PASCAL/Z on 8" floppy drives will run in the DPS-1

A MINI COMPUTER using MICRO technology at a ridiculous MICRO Price!!! The Fully DPS-t wqh S100 4MHz Z80 cpu board £695
front panel with a backplane and power supply accepts S100 bus boards from many assembled
Wulactwers. and tested DPS-11ess S100 4MHz Z80 cpu board £645 /

4 SOFTWARE I PASCAL MICRO )
for your S100 system DEVELOPMENT SYSTEM

PASCALI/Z the new language for Micros £131.25 Z‘ s.g, o ;. ‘ ﬁ@ ?

Runs under K2 operating system.
* Comgller that produces Z80 macro assembler ‘code
— NO NEED for slow run time P-code interpreter. =

C'omes gom‘plet% vlvith Macro|I astsje'mb'er. KA zrolduces

el ony and o ies put s RO 3 MBED, TAAGE mraca [oferfysiens HAVE JUST

and ERROR debug facilities. # Recursion ANNOUNCED AN |EEE S100 SYSTEM WlTH A
K2 OPERATING SYSTEM  £56.25 TRUE PASCAL COMPILER

2 ;%%l? ‘f’sez"éé"n?ﬁ;'&?SJ;S::"AISTLE?EZL'{E{?%E%"X?Z?3#3?&?&"‘:3:}2%‘:.8;;1"313"1‘255 FOR RESEARCH and DEVELOPMENT

Sebua tont. s QI Uity overiayicommand Gecoder . SYSGEN — system | | LABORATORIES and TEACHING APPLICATIONS
bullder. # COPY — disk to disk file copler. # DUP — disk duplicator.

ASMBLE/Z z80 Macio assembler £37.50 The PASCAL System

# Full 2 pass Macro Assembler. # IF and ELSE — 255 nesting levels. # Produces
wbol table. # Reiative jumps. J

/" OEM S100 boards )

e

® DPS1 Mainframe with
hardware front panel.

® 780 4MHZ

Microprocessor.
from the experts! ® 64K Static RAM.
ssemble ” .
e (] _8 Shugat Floppy Disc
8K Static RAM board (450ns) £123.75 Drive, Power Supply and
8K Static RAM board (250ns) £146.25 Controller
ggg cpu board (iM:z) £131.25 :
cpu board (4MHz) £153.75 H
270812716 EPROM board £63.75 ® K2 DOS Operating
Prototype board (bare board) £18.75 | System.
Video display board (64x16, 7
128UIL Ascii) £108.75 ® Pascal Compiler and
NI proarici-trom AVAILABLE SOON: ZBC-1 Si d placio REERIC AL
io! A : - ngle boar S " .
fthaca audio! af,i,el"‘e's’,'gg computer for OEM market. Available in ® 1/O Board with RS232 port.
High density graphics basic through to fully expanded. 4MHz
{1024 x 512 points) £660.00 | Z80A, 84K RAM, memory mapped 4K
Disk,controlier (up o 4 single screen butfer, comgosne video, up to
or double sided drives) £131.25 | 16K power on EPROM monitor, 4 %@ Me M W
110 board (serial and parailel parallel ports, 2 serial ports, 4 channel ale
outputs) £210.00 cgunle; timer. ‘1 ?H £895 - please
S100 | phone for a quote Tor your needs. .
ppap Panetles used 1500 | (auantity discounts available). o/ we aue @éxwywng.’
wogue 1O board £295.00 / \ /

Over 15,000 boards delivered worldwide

CONTACT THESE UK DEALERS SIRTON PRODUCTS (Surrey) 01-660 5617 AT gtibes afiodalEAsitE e il ol
NEWBEAR COMPUTING STORE (Newbury) (0635) 30505 Telex: 848507 TRANSAM (C. London) 01-402 8137 Telex: 444198
DATAVIEW LTD. (Colchester) (0206) 78811 CODIFIED COMPUTER SYSTEMS (North London) 01-226 1319

UK & EUROPEAN DEALER ENQUIRIES INVITED — CONTACT

o\ . EUROPEAN SUBSIDIARY
irnaca [N0eErSHYSOEINS 58 Crouch Hall Road, London N8 8HG. UK.
{formerly ITHACA AUDIO of New York} Telephone: 01-341 2447 Telex: 299568

@ €ircle No. 171
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ROBOX LTD

FOR PET AND APPLE IN SCOTLAND

i 4] We stock the famous |
ot PETSOFT SOFTWARE SUPERMARKET
—— i %k ALL THIS AND MORE FROM ROBOX %
= Peripherals, field service and software consultancy

service available

We supply ex-stock the ANADEX DP8000

ROBOX, Scottish Agents for Kingston Computers

Interfaces

Floppy discs fL

Memory expansion (

Bus connectors ~\"/
ROBOX, Agents for CBM, Texas
and Casio range of calculators

Full range in stock Dealer enquiries welcome

ALL THIS FROM ROBOX.COME AND SEE US.  KIRKINTILLOCH: 84 TOWNHEAD 041-776 4388/1253
GLASGOW: ANDERSON SHOPPING CENTRE

ROBOX LTD *=

® Circle No. 172

ALMARC PRESENTS:
MORE FROM VECTOR GRAPHIC

Now Vector Graphic give you more for your money with
the 48K dynamic ram board and the System B

THE VECTOR GRAPHIC MZ THE VECTOR GRAPHIC SYSTEM B

" 4MHZ Z80A CPU * Complete Vector MZ system plus:-

" 48K ram . * Vector Mindless terminal

" 630K Bytes disk storage * Flashwriter 2 video board (24 x 80)
" Serial port and two parallel ports * Software driver on prom

" Prom/ram Board with monitor * MZOS North Star compatible DOS

" MDOS Operating system * CP/M configured by Almarc
" 280 Assembler

" Basic Interpreter

Price £2300-00 plus VAT Price £2850-00 plus VAT

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

Contact: ALMARC DATA SYSTEMS LTD.
29 Chesterfield Drive, Burton Joyce, Nottingham.
Telephone 0602 248565

44
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micro-computer centre

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

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

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

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

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

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

*k Leasing and H.P. facilities immediately
available.

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

Telex: 28394 Lion G.

PRACTICAL COMPUTING October 1979

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

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

MICRO-COMPUTERS
FOR BUSINESS

versatility of compact micro-computers
means that all the benefits of big com-
putersaremade availableto allatlow cost.
The businessman can now computerise
his accountancy, his stock control, his
records and much more-cutting his over-
heads and improving his efficiency.

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

LION MICRO-COMPUTERS

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

omean

=l

MICRO-COMPUTERS
FOR THE HOME

Budgeting . . . investments . . . con-

trolling heating or security . .. storing
information on things like recipes ...
designing complex and fascinating
games...education...
Come and see. We invite you to visit us
and investigate the possibilities and the
potential. If you're too far away, phone or
write and we'll send youmoreinformation.
You need a micro-computer. We can
supplyit.

® Circle No. 174
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THE EXPANDABLE GENERAL-PURPOSE MICROCOMPUTER

DANPING FACTOR-- &E-06

333> THE 3862 aL8a Wes cRaPAIES 2)P)
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RESEARCH
MACHINES

THE RESEARCH MACHINES 3802

A UNIQUE TOOL FOR RESEARCH AND EDUCATION

Microcomputers are extremely good value. The outright purchase
price of a 380Z installation with dual mini floppy disk drives, digital
1/O and a real-time clock, is about the same as the annual mainten-
ance cost of a typical laboratory minicomputer. It is worth thinking
about!

The RESEARCH MACHINES 380Z is an excellent microcomputer for
on-line data logging and control. In university departments in
general, it is also a very attractive alternative to a central -main-
frame. Having your own 380Z means an end to fighting the central
operating system, immediate feedback of program bugs, no more
queueing and a virtually unlimited computing budget. You can
program in interactive BASIC or run very large programs using
our unique Text Editor with a 380Z FORTRAN Compiler. if you
already have a minicomputer, you can use your 380Z with afloppy
disk system for data capture.

What about Schools and Colleges? You can purchase a 380Z for your
Computer Science or Computer Studies department at about the
same cost as a terminal. A 380Z has a performance equal to many
minicomputers and is ideal for teaching BASIC and Cesil. For A
Level machine language instruction, the 380Z has the best software
front panel of any computer. This enables a teacher to single-step
through programs and observe the effects on registers and memory,
using asingle keystroke.

WHAT OTHER FEATURES SET THE 380Z APART?

The 380Z with its professional keyboard is robust, hardwearing
equipment that will endure continual handling for years. It has an in-
tegral VDU interface—just plug a black and white television into the
system in order to provide a display unit—you do not need to buy
a separate terminal. The integral VDU interface gives you upper and
lower case characters and low resolution graphics. Text and graphics
can be mixed anywhere on the screen. The 380Z also has an integral
cassette interface, software and hardware, which uses named cassette

46

files for both program and data storage, This means that it is easy
to store more than'one program per cassette.

Owners of a 380Z microcomputer can upgrade their system to
include floppy (standard or mini) disk storage and take full advantage
of a unique occurrence in the history of computing—the CP/MTM®
industry standard disk operating system. The 380Z uses an 8080
famlly microprocessor—the Z80—and this has enabled us to use
CP/M. This means that the 380Z user has access to a growing body of
CP/M base-software, supplied from many independent sources.

380Z mini floppy disk systems are available with the drives mounted
in the computer case itself, presenting a compact and tidy installa-
tion. The FDS-2 standard floppy disk system uses double-sided disk
drives, providing | Megabyte of on-line storage.

Versions of BASIC are available with the 380Z which automatically
provide controlled cassette data files, allow programs to be loaded
from paper tape, mark sense card readers or from a mainframe. A
disk BASIC is also available with serial and random access to disk files.
Most BASICs are available in erasable ROM which will allow for
periodic updating.

If you already have a teletype, the 380Z can use this for hard copy or
for paper tape input. Alternatively, you can purchase a low cost
380Z compatible printer for under £300, or choose from a range of
higher performance printers.

*CP/MTM Registered trademark Digital Research.

380Z/I16K System with Keyboard £965.00
380Z/56K complete with DUAL FULL FLOPPY DISK SYSTEM
FDS-2 £3,266.00

380Z Computer Systemsare distributed by RESEARCH MACHINES,
P.O. Box 75, Chapel Street, Oxford. Telephone: OXFORD (0865)
49792. Please send for the 380Z information Leaflet. Prices do not
include VAT @ 89, or Carriage

® Circle No. 175
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IN SPITE of our own depressing news,
which came as a saddening blow to all of
us at Practical Computing, and to those
many people who knew, liked and
admired Wim Hoeksma, one has to
report that the mood in the micro bus-
iness in one of sturdy optimism.

The start of the full public service of
Prestel is an event which may well, from
the future, seem as crucial in the history
of our civilisation as, say, the opening of
the first railway line or the first cir-
cumnavigation of the globe. Prestel and
what it brings eventually will transform
our methods of communication and
through them all the ways in which we
work and live.

Confidence

It will soon have a great impact on mic-
rocomputing, too, as it offers a real-time
marketplace for software and data. Much
of this issue is devoted to explorations of
Prestel, what it is and how it works.

largest issue and we take that as a sign
that we are doing something properly,
even if we are not quite sure what it is.
We are happy, too, that the micro bus-
iness, on a commercial level, is as pros-
perous as it is. On a personal level, it is
pleasant to move among people who
enjoy what they are doing, who are con-
fident about the future, who serve a
somewhat higher calling than mere per-
sonal enrichment. Those may sound

On a more parochial front, this is our I

Optimism

pompous and vague compliments but
their substance is real enough and more
apparent, perhaps, to someone who
entered the micro business recently from
the outside world.

In the real world there is a good deal of
doom and woe. Very few people enjoy
what they are doing or have much hope
that they will continue doing even that for
very much longer. As one would expect,
while microcomputing technology swells
and buds, the husks of the old technology
wither and go sour. It is not pleasant to
live through the death of the two-
hundred-year-old Industrial Revolution;
yet that is what is happening around us.

All is suspicion and irritability. People
are digging their fingers and toes into the
dirt as their familiar piece of industrial
landscape slithers inexorably over the
edge and into the chasm of history.

Opportunities

Among us, however, things seem in
somewhat better state. There are so many
opportunities to be taken that one can
almost say that jealousy and suspicion are
in abeyance, which is a most unnatural
state of affairs. If one fellow is doing one
thing, there are plenty of others for the
next fellow to do instead.

There is, of course, some grief to come.
Just as the British Isles normally receives
its weather from the west, so the com-
puter business has its booms and depre-
ssions. From California, as Tom Jackson

Editorial mum

reports in his West Coast Newsletter, the
Grim Reaper is already at work in those
parts. Several well-known micro man-
ufacturers have closed their doors and
others are tottering. It does not require
great prescience to prophesy closed doors
here, too, as agents and makers of the
weaker machines are gathered. Sad as
this will be in individual cases, it can only
strengthen the business as a whole, lead-
ing to greater standardisation, better ser-
vice, more widely-usable software.

The Mouse Grand Prix

ELSEWHERE in this issue, we announce the
first European Amazing Micro Mouse
Competition. It is hoped the contest will
take place in mid-September, 1980 at
Imperial College, London Practical
Computing, in conjunction with Euro-
Micro and the IEEE, is sponsoring it.
May the best mouse win.

Software products

We intend to run a feature in parallel
with our hardware Buyers’ Guide which
lists software offerings. As before, we will
simply reproduce, in condensed form,
what suppliers tell us. Those who wish to
participate, please send details of their
software products to Software Buyers’
Guide at this address.

Phillips and then Inveresk
Paper, where the experience
whetted his appetite for con-
sultancy, yet career develop-
ment was never his prime con-
cern.

What Wim brought to every-
thing he touched was an energy
and enthusiasm which carried
his colleagues and clients along
in a powerful tide. His intuitive
understanding of people gave
him a special ability to motivate ;
those who worked with him — 3
no-one worked for Wim — and
the results were always exciting

Wim Hoeksma, 1940-1979

wiM began his career in com- from consultant to general never especially endeared him

favourite phrases — to help

puting as an OR specialist with manager status.
His sense of humour was

to those conscious of their own
authority. He loved to analyse
complex human situations and
find an equally tortuous and
preferably amusing path
towards a neat solution which
would leave all parties feeling
they had triumphed.

His sheer drive during a spell
in ICL Dataskil as international
marketing manager produced
the rapid success which was
called for, as well as even more
opportunity to indulge his pas-
sion for international motor rac-

and original. It was a talent prodigious and he often used it ing. It was, however, typical that
which during his eight years in as a weapon to deflate humbug he should “throw everythipg in
Scicon Consultancy took him and pomposity, a habit which the air” — to use one of his

Richard Hease create Pracrical
Computing in 1978. He dis-
cussed the risky business of
journalism with his wife Jane
until finally they convinced
each other that, as usual, he
was doing the right thing.

Wim’s wide and varied cir-
cle of friends was indicative of
his life-enhancing qualities.
All of them gained from his
friendship and all are sad-
dened by his premature loss,
for he was without doubt an
extraordinary man. His two
sons have much to be proud
of. — John Ockenden.

Thanks for everything. Practical
Computing will be a permanent
tribute to you. — Richard.

PRACTICAL COMPUTING October 1979
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' SILENT 700

Portable Terminals
From £1105

@ Circle No. 176 on enquiry card

MODEL 810
Desk Top Printer
£1450

® Circle No. 177 on enquiry card

DECWRITER 111
Keyboard Printer

£1650

® Circle No. 178 on enquiry card

HYTERM

Text Printer
Terminals
From £1900

@ Circle No. 179 on enquiry card

DECWRITER IV

Desk Top Terminal
£850

@ Circle No. 180 on enquiry card

H1400 VDU'’s
Low cost

Video Terminals
From £550

@ Circle No. 18] on enquiry card
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RAR

30-32 Neal Street, London WC2H 9PS
T_elephone (11-836 4663

Range of microprocessor controlled lightweight
terminals featuring a field proven thermal
printing technique giving silent printing at

30 cps. Options include built-in acoustic
couplers and a non-volatile magnetic bubble
memory capable of storing 20K to 80K
characters. Thisfeature allows full editing of
data prior totransmission.

Microprocessor controlled printer operating
bi-directionally at 150 cps. Standardfeatures
include auto line feed, auto perforation
skipover, and a choice of vertical line
spacings. Communications are via an EIA
RS232C interface atspeeds upto 9600 baud.
Options include compressed font, forms
control and parallel or currentioop interfaces.

Microprocessordriventerminal operating at
upto 9600 band, printing bi-directionally at
180 cps. Majorfeatures include firmware
selectable character widths and line spacing,
tabulation and margins. The IK FIFQ buffer
and 'smart’ printing facility give optimised
1200 baud communicationsthrough EIA or
current loop interfaces.

Range of microprocessor controlled 'daisy-
wheel’' terminals fortext processing
applications, printing at45cps over 158 columns
with a widerange of interchangeable type
fonts. Many advanced features including
IBM2741 compatibility, graphics capability,
‘absolute’tabbing, and variable character/line
spacing.

New desk-top microprocessor driven terminal,
operating at300 baud, printing at burstspeeds
upto45cps. Majorfeaturesinclude firmware
selectable charactersizes, horizontal and
vertical spacing, tabulation and margins. The
keyboardfeels like atypewriterandthe9x 7
matrix print head produces clear printing.

Twonew lowcost VDU's featuring full cursor
controls and a 24 x80screen displaying high
resolution upper casecharactersusinga5x7
dot matrix. Keyboard generates all 128 ASCIl
codes and may be provided with a numeric
keypad. The terminal interfaces through an
RS232interface atrates up to 9600 baud.
H1500 series features upper and lower case
characters using 7 x 9 dot matrix integral
numeric keypad, buffered editing, and printer
port.
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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 you chance to keep in touch.

Simulation
WE WERE interested to read your article on
computer simulations in history teaching, since

rams in this area for several years. We believe
that this is the first occasion on which publicity
has been given to the use of computer simu-
lations in teaching history to younger students
in school.

We have found that there is a range of com-
puter activities of which simulation is only
one and that they can be applied to other sub-
ject areas. The main restriction, we have
found, is the lack of hardware to make the
packages available for use.

Your article made us wonder to what extent
work on CAL was being developed and by
whom, and what difficulties had been encoun-
tered? The simulations we have run in school
have been very successful in generating stu-
dent enthusiasm. What have others found?

B. Hutchings,

P. Ayre,

A. Payne,

Oriel Grammar School,
Gorleston,

Gt. Yarmouth.

Integers

IN your June issue a reader queried the dif-
ferences between INT(X), FIX(X) and
CINT(X). The difference between the first two
is fairly easy to show, as by definition INT(X)
always returns an integer less than X, so that:

INT (-29) = -3
whereas FIX truncates the first digit giving:
FIX (-29) = -2

The difference between the FIX and CINT
functions is normally less important but occurs
when dealing with numbers larger than 32767
or smaller than —32768. Thisis because CINT
converts the argument into a 2-byte integer
while INT returns the integer part of a number
as a number of the same type. This means that
with real numbers INT will work for values
outside the normal limits for integers.

R. J. Hamlett,
Loughton,
Essex.

The young idea
WE WERE pleased to receive a review copy of
the Central Program Exchange’s first catalo-
gue of programs for schools and colleges. It
consists of descriptions of some 30 classroom-
tested programs. They fall into two main
groups — simulations of experiments which
are too dangerous, time-consuming, tiny, or
far-flung for the classroom, and more con-
ventional mathematical and CAL matenal.
The simulations include malaria control,
fruit fly genetics, atomic orbitals, farm man-
agement, the flight of projectiles and events in
a shop. The mathematical programs include a
handful of statistical procedures and a demon-
stration of the workings of mortgages. There is
a self-testing program for consolidating third-
form French and one to test knowledge of
English parts of speech.
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we have been experimenting with CAL prog-

The programs are written in either a sub-
set of Basic or Fortran 1V and, the editors say,
“cover a wide range of abilities and a wide
range of subjects.”

The Director of CPE is Dr. G. Beech, Dept.
of computing and mathematical sciences, The
Polytechnic, Wulfruna Street, Wolverhampton
WVI ILY.

Schools’ user group
SINCE there is a lack of communication bet-
ween school computer users in London, we
would like to start a magazine to fill the gap.
Our interests are the 380-Z and the ILEA
RSTS time-sharing system, and we would
hope to provide a forum for the exchange of
software, ideas, correspondence, useful tips
and problem-solving. Anyone interested?
Computer Club,
Burlington Danes School,
Dane Building,
Du Cane Road,
Hammersmith, W12 0TY.

Mailed fist

1 READ the review on MAIL-III. I take con-
structive criticism but the review is bad, irres-
ponsible and unreasonable. The writer does
not understand programming and its limits.
May I ask a question? Can anybody produce a
mailing list with similar functions to MAIL-111
in 16K and TRS-DOS 1 disc system?

The reviewer should consider the limit of
the program software and hardware — espe-
cially memory; can other people write similar
or better programs with the above limits? Is
the price worth it and the program useful com-
pared to other similar programs?

We have, another 32K version (MAIL-V)
which we think is the best mailing list for the
TRS-80.

I hope your readers are smarter than the
reviewer. We shall have many favourable
reviews in most of the national magazines in
the U.S.

Tony Pow,

Micro Architects,

96 Dothan Street,
Arlington, MA 02174,

One man’s meat

IN FEEDBACK in the May issue, Jennifer Adams
wrote perceptively of her fear that society will
suffer from insularity as microcomputers
encroach on social relationships. She saw the
human-computer relationship as one-way,
lacking the fuil subtlety of two-way, human-
human relationships.

I believe the fear is groundiess because she
over-estimated the social standing of com-
puters. She equated the computer as a social
being with a human being, but in reality no
such equation exists. The computer is a
machine which merely does what someone has
told it to do; it amplifies the human prog-
rammer’s ability to think.

The human-computer reiationship is the

mental analogy of the physical human-car rela-
tionship. A car enables its driver to travel
further and faster with less apparent effort,
and a computer enables its programmer to fol-
low a line of thought further and more quickly.

She saw her children absorbed totally in
playing games on her husband’s Pet. She
deduced that children like computer games
because they are freed of the frustrating dis-
tractions of a human opponent’s behaviour so
necessary to learning valuable social skills.

Children have always been fascinated by
toys. My baby daughter has moments of total
concentration to the exclusion of all social
interaction with her parents when she plays
with her building bricks. The human-building
bricks relationship is, then, also one-way.

Jennifer’s children may focus their attention
exclusively on the Pet now, but that does not
prevent them progressing to more complex
relationships later. Game-players know that
games involving one player are less interesting
than games involving more than one. Bridge is
more challenging than solitaire.

The learning process always involves total
concentration on the task in hand during the
early stages. Continuing my car analogy, one
has to think only of the raw learner-driver's
behaviour. There are people who never really
progress beyond the one-way relationship —
e.g. the car-worshipping owners who lovingly
polish their vehicles every weekend — but
most people transcend this period of single-
mindedness. They progress to the human-
human-via-machine and other more complex
relationships.

The phenomenal rise in computer clubs is
clear evidence that the simple human-
computer relationship is not the only possible
one. Of course club members talk about com-
puters, but that is the excuse for normal
human-human relationships in all their sub-
tlety.

Practical Computing provides another
human-human communication channel. By its
very existence, Mrs. Adams’ letter proves that
society will gain, not suffer, as a consequence
of the advent of personal computing.

T. J. Grant,
Waddington,
Lincoln.

VAT query

WITH the rise of VAT to 15 percent, a mic-
rocomputer has jumped in price by a sub-
stantial amount. In the States, however, micros
are generally half the U K. price. I would like
to know if 1 can save upwards of £200 by buy-
ing from the States, or whether Customs duties

would swallow that saving?
W. Drummond,
Ballymena,
Co. Antrim,

@ In principle you can save money. In practice,
the work needed to negotiate am import
through an airport and U.K. Customs almost
cancels any advantage.

{continued on p 51)
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ART Minifloppy

When you buy the Shugart

reliability at a price competitive with cassettes.
minifloppy you are buying the

And you have the backing of the number
leading miniature floppy in one inlow cost disc storage technology.

the business at no extra cost. Order from your local computer shop or
You gain performance and send for details now.

TS RS S e
C% Please send me further information about
Shugart’s full range of products
PERIPVERALS | tiame
Shugart Distributors

I Address

“"Down-to-Earth Technology”

Copse Road, St. Johns, Woking, Surrey GU211SX I
Tel: Woking(04862)73883 Telex 859592 PC1

@ Circle No. 182
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Aim on target

HAVING used an AIM-65 regularly since it was
first introduced into this country, I still con-
sider it to be ‘“‘the best-engineered cheap
6502-based system' available and must there-
fore write to disagree with remarks made by
Vincent Tseng in the July issue of Practical
Computing, particularly his observations
regarding the inconsistency of the machine on
loading and playback.

Using a cheap cassette recorder fitted with
automatic record level control and Mic-
rodigital quality data cassettes, I have found
recording and playback remarkably consistent
with no troubles or difficulties. The only mod-
ification has been the fitting of a IK resistor
across the tape recorder output.

Michael Abrams,

PACE Electronic Developments,
Penketh,

Warrington, Cheshire.

Cutting ways

AS A SUPPLIER of magnetic media to computer
users, I feel a word of caution is required
regarding Norman A. Law’s “cutting solution™
in Feedback. June issue.

Although the production and certification
process of floppy diskettes differs slightly from
manufacturer to manufacturer, in general the
following takes place. A wide web of magnetic
oxide-coated material is punched into the
doughnut shape of the floppy diskettes. Then
some form of surface cleaning is carried-out.

In some cases. manufacturers even apply an
overcoat to replace or supplement the lubric-
ant already in the mix when the oxide coating
was applied originally. After this treatment,
the diskette normally is placed in a plastic jac-
ket, similar to the one in which it is finally
delivered and placed in a drive for testing.

If the first side is not 100 percent error-free;
it is turned over and the second side tested. If
the first side is error-free, no testing is nor-
mally done on the second side.

So where the diskette is intended as a
single-sided unit. either it has not been tested
on both sides for errors or it has been tested
and one side found defective. Even where cer-
tain manufacturers certify their diskettes after
insertion in the final jacket, the same circums-
tances apply. The testing equipment for cer-
tification is expensive and very few users want
to get involved in that area. Thus the chances
of the ‘B’ side being error-free are small.

Another point, not generally made known,
is that the surface finish of the two sides is
significantly different. One side is set up for
wear resistance to the load pad, the other to
the magnetic head. If the diskette is reversed,
there is the possibility of particles of oxide
coating from the load pad side of the diskette
depositing on the magnetic head. which could
result in greatly-increased head-wear or inter-
fere with signal recovery on other diskettes.

Developments are taking place constantly
by drive and diskette manufacturers to over-
come the wear problem created by friction
between the head, diskette and load pad.

The biggest argument against “flipping" the
floppy is the method it uses for contamination
control. One of the features of the floppy dis-
kette contributing to its high data reliability is
the wiping material inside the jacket which
keeps the diskette surface clean. This material
is soft and porous and accumulates a fair
amount of dust and other foreign material.

If the diskette is turned over, the direction
of rotation of the diskette to the inner liner is
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reversed and some of the foreign material
picked up by the liner may become free to
enter the diskette head area, causing errors.
Therefore you detract from the data reliability
of the diskette in its normal mode if you turn it
over.

Another problem is the alteration in level of
the diskette with respect to the head when the
diskette is inverted. When the door is closed
after insertion of the diskette in the slotted

, guide, the diskette contacts the drive spindle

and the head. If the diskette is reversed, the
0.010in. flap normally on the side towards the
head is then on the opposite side. The diskette
position is 0.010in. closer to the head and the
diskette turntable.

Depending on the clearance on the guide
track the diskette follows as it is inserted in the
drive; the initial engagement position is
changed 0.010in. from normal. This either
may cause the jacket to bend, giving higher
running friction to the diskette, or it can inter-
fere with proper clamping action on the dis-
kette drive spindle. This can lead to premature
diskette wear or under-speed operations, with
resultant data errors.

Finally, one of the original reasons for the
offset index hole was to allow for easy identifi-
cation of which side was up. Put in inverted,
the floppy diskette would not work. With the
addition of the second index hole it is possible
— where the identification label is not control-
led by software, as is the case on certain sys-
tems — to confuse the sides of the diskette and
subsequently to get wrong data inputs. Extra
care will circumvent this problem but it is
defeating one of the original design features.

Summing-up, if you want to use both sides
of a diskette, buy one which has been tested
and initialised for use on both sides. Only then
can you be assured of a better-than-average
chance of it operating in a normal, error-free
manner. Because something can be done does
not mean it is the wisest course of action in
most circumstances.

Alan Honeysett,
Michael Collins’ Business Forms Ltd.,
Richmond, Surrey.

All change

I HAVE just sold my 8K Pet and bought a 16K
one, and am writing to give a warning to read-
ers who may be contemplating a similar
change.

There are differences between the
machines. particularly in the memory map.
and a number of programs which relied on
POKE & PEEK, even those from Pet Users’
Club newsletter, published by Commodore, no
longer work. The real **Keyboard'" is fine, if a
little noisy, and there is a good monitor built
in, which will save and load machine code
programs.

Further, the lower-case/graphics POKE
$59468,14 has changed, so that now you get
lower-case normally and shift for capitals, like
a typewriter. This is fine, except if your prog-
rams have many instructions in them; then this
will all have to be changed.

Commodore does not seem to want to help.
When I asked for a list of memory map
changes, the company said perhaps it might
publish a conversion program. Promises,
promises. For everything else I was referred to
the new manual — loose leaf and full of errors.
Printing errors, errors of fact, and bad gram-
mar. It is also dull and unclear.

Can any of your readers help me with prog-

e |'e€ (D aCK

ram conversion, please? Is anyone in my area
interested in setting-up a club?

Peter Dolphin,

Petersfield, Hampshire.

Directory call

1 wouLD be very interested to know of any
directory of PEEK/POKE commands, as those
I know I have encountered almost by acci-
dent. For example, the lower-case letter
POKE 59468,14 and POKE 59468,12 I dis-
covered by listing a commercial Pet program in
which I had noticed the lower-case letters.

I suspect there may be many more such
commands for which I could find uses but do
not know where to find them. Can you help?

I have worked out roughly the screen posi-
tion and character commands, by trial and
error — one example of this is given in the
manual. Also, if there is any way of eliminating
an occasional, annoying habit of when INT(X)
equals, say. 32 — it gives a value of 32.000001
— I should be very glad to hear of it.

Mark Anderson,
Lesmahagow,
Lanark.

1 THINK readers may be interested in a problem
which we met with our 16K Nascom-1 using
the CC Soft Level C (4K) Basic Interpreter.

We were getting spurious Basic error mes-
sages when there was no syntax error, or any
other error. We tried the RAM test program
supplied with the expansion board kit and
from this we thought the D7 line was per-
manently ‘1" until I tuned a radio receiver to
2MHz (Z-80 clock frequency) while the unit
was operating.

1'*heard” the data within the MPU since our
unit was acting as a strong radio transmitter,
and we were able to pick up the signals 10
yards away. A word or warning, therefore.
Check (i) that the unit is sufficiently earthed;
(ii) sufficiently screened; (iii) that no earth
loops exist.

Once we screened our unit and laid out the
various units, the errors in the RAM test were
reduced considerably and we hope to eradicate
them completely when we have built a proper
PSU, as opposed to the two lab PSUs we are
now using.

John Collis,
Bristol Polytechnic.

@ Using a radio to check datafiow, say from a
cassette recorder, is a fairly common techni-
que. Unscreened boards using TTL logic,
however, radiate large amounts of RF energy
and mutual interference can be possible in cer-
tain situations.

Readers’ programs

We are always pleased to receive readers’
programs for possible publication. Games
especially are welcome. To avoid type-setting
errors, we intend in future to reproduce only
computer printout. To economise on space,
readers who propose to send listings should
print them no more than 28 characters wide,
including spaces. Longer lines will, of course,
run over.

We can publish only material which does not
infringe copyright. If you propose to adapt an
existing board game, for instance, it is your
responsibility to obtain copyright clearance for
publication from the copyright holders. 1]
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HEWLETT-PACKARD has intro-
duced a new programmable
calculator which it calls the
“hand-held computer” and it
certainly seems to live up to
that tag.

The HP-41C has a user-
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H-P 4iC.

' Trade body
TWENTY-TWO representatives
of companies in the mic-
rocomputer business met
recently in London to form a
steering committee which will
lead, it is hoped, to a trade
association.

Tim Keen, of Keen Com-
puters, is the chairman; Colin
Stanley, of HB Computers, is
treasurer; and Tim Moore, of
Newbear, is secretary.

Anyone with views on the
constitution, aims and objects
should write to Heather
Hodgson, 47 Cresswell Road,
Newbury, Berkshire. a

definable keyboard and mem-
ory allocation and is designed
to receive a series of optional
add-on devices; its 12-charac-
ter alphanumeric display is the
first from Hewlett-Packard to
use liquid crystal technology.

The basic keyboard func-
tions can be changed to gain
access to 130 pre-programmed
mathematical and scientific
functions or a combination of
those and personal routines.

Four 1/O ports on the device
can connect additional mem-
ory modules, a magnetic card
reader, plotting printer, spe-
cial applications modules and
an optical reader for bar
codes. They are all optional
features.

Other peripherals include

H-P introduction lives up
to its name

an alphanumeric keyboard
which can communicate with
the user, and ‘a continuous
memory which retains user-
entered data and programs
while the machine is
switched-off. They are avail-
able instantly when it is
switched on again.

The memory allows the user
to select an optimum blend
between a maximum of 448
bytes of program memory or
63 data storage registers. That
basic memory can be
expanded five-fold with the
addition of plug-in memory
modules.

The HP-41C was available |

in the U K. from the beginning
of September and costs £190
for the calculator, £135 for the
card reader and £260 for the

printer. (]

Licences for
Intel

RAPID RECALL has been able to
supply all Intel software off-
the-shelf recently, and has
been authorised to issue Intel
software licences. This
software now includes PL/M,
Fortran, Basic, iCIS Cobol,
iSIS, RMX-80, plus
assemblers and other pac-
kages.

Among the new packages is
an editor for use on Intellec
systems, called Credit and
known as MDS 360, a disc
extended Basic interpreter,

-MDS 320; a Fortran-80 run-

time software package, the
iSBC-801; and the iCIS Cobol
compiler written by Micro-
focus, known as the MDS
380.

Rapid Recall will supply the
software to existing and new
Intellec development system
users.

Norfolk’s first is one

three newcomers

THREE new computer stores
have opened recently, two in
London and one in Norwich.
Logic Box in Westminster will
supply Pets, Hewlett-Packard
and Compelec machines. It
has the advantage of being
able to call on software house
Beyts Logic, its sister com-
pany, which will back-up the
hardware with applications
software, especially for the
small business user. The new
showrooms are in Palmer
Street, Westminster, near Cax-
ton Hall.

Adda Computers microshop
will concentrate on Pet, Apple
and Nascom hardware.
Software support will include
systems design, programming
and engineering services.

Adda expects its customers
from numerous small
businesses in west London,
local colieges and user
departments of large cor-
porations. The showroom is at
17-19 The Broadway, Ealing,
WS, and is open from 9am-
6pm Monday to Friday and
from 10am-4pm on Saturday.

Norfoik’s first computer
shop has been opened by Sum-
lock Bondain, hardware
specialists for East Anglia.
The shop is an agent for Pet,
Adier and Compucorp mic-
rocomputers.

Sumlock Bondain says that
‘“sales are well-supported by
advice and expertise, together
with full service facilities and
software back-up’’. Cal-

INSTANT ACCESS to Prestel can
be yours with the Cherry Elec-
trical Products Viewdata Key-
board. It plugs into a television
set via a five-pin (Din) plug.
An additional V24 interface
socket is provided at the back
of the unit so that you can
receive data from the central
Prestel computer, using a
standard modem.
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The keyboard is in
QWERTY format, with
upper- and lower-case, line
feed, return and several sym-
bols. A matrix of two wide by
three deep illuminated keys,
and a transmit key, allows for
graphics. There are two banks
of colour-coded keys so that
your information can be dis-

| played in any choice of colour.

Instant access to Prestel

Serial output data is
released from the keyboard at
a crystal-controlied rate of 75
baud. This means that the fast
typing rates which can be
achieved on the keyboard can
out-pace the rate at which data
is assimilated. An internal
store of 64 characters is incor-
porated to prevent loss of data
under those conditions. (]

of

culators will also be added to |
the microcomputer range.

The company says it will
provide East Anglia with a
microcomputer centre, par-
ticularly for first-time users,
where they will not be baffled
by “terminology or sold a
computer if it will not meet
their needs”.

The shop is at 32 Prince of
Wales Road, Norwich. a

Learn in
comfort

MEKTRONIC CONSULTANTS will
teach you all about mic-
rocomputers in the comfort of
your own office in its Mic-
roprocessor Teach-in for
Managers.

The course is essentially
non-technical and is given by
engineers for engineers and
managers. The Compucolor II
is used alongside other visual
aids.

The one day teach-in covers
what microprocessors are, how
they can be used, what specific
applications can be expected
to cost, and discussions of
clients’ particular problems.
The fee is £225 per group, plus
travel and VAT. |
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BICESTER/BASED software house
Golden River has developed a
version of Pascal to run on the
RCA CDP 1802 processor.
GR-Pascal, as it is called,
makes significant improve-
ments in operating speed and
program code efficiency by
fully utilising the 1802 16
on-chip 16-bit registers. Since
Pascal makes extensive use of
stacks, the on-chip registers

Business
micros

DATRON of Sheffield has an
idea to involve more local
businessmen with the mic-
rocomputer.

It will give seminars, adver-
tised locally, and specialise in a
certain subject in which the
businessmen are interested.
The seminars will be aimed at
middle management from
companies who have not yet
invested in a computer. They
will take place in a morning
or afternoon, for only a nom-
inal charge.

the microcomputer market
and how it applies to business
and other specialised areas.
‘“We want to open
businessmen’s eyes to micros”,
says Stewart Smith, head of
the Datron Microcomputer
Division, who will be lec-

turing. O

Topics covered will include |

can act as multiple program/
data pointers.

The compiler runs in 1802
manufacturers’ hardware with
minimum 20K RAM plus a
floppy disc and utilities.
Minimum target systems can
be from 2K upwards of prog-
ram code, including full 16-bit
arithmetic package for signed
integer variables. It is written
in Pascal and has additional
optional features such as pro-
vision for assembler code,
hexadecimal numbers and disc
I/O facilities.

A typical 200-line Pascal
program will compile into 3K
of ROM or EPROM, includ-
ing 2K of kernel program,
common to all target systems.

Golden River plans to have
an 1804 mask programmed
with the 2K Pascal kernel in
ROM. The application-
specific program can then be
stored in an external 1K or 2K
EPROM. The single chip will
sell initially for around £40 in
one-off quantity, although you
will still need the compiler
software in the first instance.[J]

TVJ Launches its
Lifeboat software

TVJ MICROCOMPUTERS ETC has
opened its second office in
Bristol, signed to sell the well-
thought-of Lifeboat Associ-
ated software, and has new
items for the TRS-80.

The Tandy specialist can
offer a Micropolis disc for the
machine, containing almost
400K, at a cost of £1,195.
That compares favourably
to Tandy disc drives, four of
which offer 307K for £1,400
— or £2,000 at the Tandy
recommended retail price.

Microcomputers Etc sells
the Radio Shack speech synth-
esiser which works with any
Level II model fron 4K to
48K. It is programmed in

THE new miniature 40-column line printer, S-100 bus,
keyboard with numeric keypad from TV].
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Basic. and has documentation
and a demonstration cassette.
It costs £345.

One interesting develop-
ment is a printer interface
cable which plugs into the
back of the Level 11 keyboard
for output to any Centronics
printer, causing the expansion
interface to become redun-
dant. No software is required
for this Microcomputers Etc
product, and it sells for £55.

Other products include the
Percom FA400 and Shugart
SA400 disc drives, the Heath
WHI14 and Micro Printerm
printers. Microcomputers Etc
has also become an official
dealer for Compucolour II. [J]

line printer interface, telephone modems and TRS 80

| modules, each lin. wide, a

WSS T e e 1117 ) (c——

GR-Pascal is offered by
Golden River

Minicam
for Pet

A DATA ACQUISITION system for
the Pet or any other 6800- or
6502-based computer, has
been designed by Renton
Harper, microcomputer
software specialists.

The Minicam provides a
bus-structured system having
an 8-bit address bus and a
16-bit data bus. Each function
in each interface module is
allocated an address by the
user, allowing up to 255 func-
tions to be controlled.

The system has nine mod-
ules, including a 3U rack and
PSU with room for up to 12

dual 16-bit scaler or pulse
counter and Pet software.
More information from
Renton Harper on (0272)
621920. m|

Jumpers

BREADBOARDERS may be
interested to hear of a com-
plete kit of jumper wires for
use on Lektrokit Electronics
breadboards. Each kit con-
tains 350 wires and is com-
plete in a plastic box with
separate compartments for
each type of wire.

Fourteen lengths are |
included, from small with
0-lin. span for linking adj- |
acent holes on the 0-lin. mat- |
rix, to others with a span of |
Sin. All the jumper wires are
solid, tinned 22awg with PVC
insulation sleeving. [
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offer from

PERIPHERAL PEOPLE in
Washington has decided to
market two disc-based pac-
kages developed for its own
business. They can be supplied
on cassette and copied to disc
or on a customer-supplied
DOS formatted disc.

The first of the programs is
Mailroom, intended for a 32K

Disc-based packages on

Washington

machine. It costs $30 and is
complete with documentation.
The program starts by initialis-
ing a list and permits review
and edit of files which can be
sorted by county or post code
with duplication checks. When
a file becomes too big counties
can be separated and matle
into new files. The package

TECS gains PO

stamp of approval

THE REVOLUTIONARY TECS sys-
tem has met the requirements
for connection to Post Office
lines for Prestel, with only a
few minor adjustments.

After a visit to the Post

Refined

FOLLOWING the success of its
original touch sensitive key-
board (Practical Computing,
May, 1979), Star Devices has
introduced a Mk II version
with several refinements. They
include a back-printed, wipe-
clean polyester sleeve over the
touch pad area.

The Mk 11, assembled, burnt
in and tested is said to have an
operational life in excess of
250 million operations. Price
for the keyboard is £37.50
plus VAT. a

Office a production model was
accepted and the changes have
been incorporated in the sys-
tem.

““No problems are envisaged
in updating units already sold
to add Prestel facilities, pro-
vided that the units are
returned to Technalogics for
checking and certification
prior to use”, director Laur-
ence Cook says.

Designed and manufactured
by the British company, the
TECS system represents
something of a breakthrough
in the world of the personal
computer. It enables you to
read Teletext/Prestel and buy
a cheap computer all in one.
Prices start at £360 for the
basic model and rise to
£1,200.

Zilog Z-8000 development module.
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will LPRINT either mailing
labels or in tabular form for fil-
ing.

The Electric Secretary is
intended for a 16K TRS-80
and costs $50. It has only
upper-case characfers but with
a “simple modification” it can
print lower-case as well. A
recommended printer is the
Diablo Hy-Type 1.

Written in Basic, the
software seems easy enough to
use. You can assign a file name
and enter text once only. The
file can be reviewed, revised,
re-worded, and corrected.
Automatic page formatting
and justification occurs when
the document is printed-out.
An additional advantage is
that it produces camera-ready
copy.

The Peripheral People can
be contacted at PO Box 524,
Mercer Island, Washington,
98040. o

T o S R TR e e TG -

Explorer
arrives

A NEW MICROCOMPUTER, the
Explorer 85, is to be sold in
the U.K. by Newtronics. The
machine uses the 8085A pro-
cessor whose MPU is
software-compatible with the
ntany 8080-based programs,
while offering a faster speed
and lower chip count.

The Explorer is designed to
form the centre of a main-
frame system. Its basic board
has room for 4K RAM, 8K
ROM/EPROM, two fully-
buffered and decoded S100
bus sockets, ROM I/O chip to
hold the system monitor, two

8-bit I/O ports and cassette file

interface.

The system is in different
levels but for £297 plus VAT
you can obtain kits for levels
A, B and D, as well as a video
terminal board with ASCII
keyboard for direct access to a
TV or video monitor.

Further details are available
from Newtronics, 138 Kings-
land Road, London, E2. [

Z-8000 has wide

range of

applications

THE 16-bit microcomputer is
here at last, as the Zilog
Z-8000 Development Module
proves. It will aid the user in
evaluating and developing

[ | hardware and software for

Z-8000 microprocessor-based
products.

It features a Z-8002 pro-
cessor, 2K word EPROM
monitor, 16K words of RAM,
dual serial interfaces, 32 prog-
rammable /O lines with hand-
shake control, four prog-
rammable 8-bit counter/
timers, jumper-selectable
CPU clock rates and wire-
wrap area to allow addition of
custom interfaces or special
application. Memory can be
expanded by adding 16K
RAM and 2K EPROM com-
ponents.

The board accommodates a
wide range of applications,
and communicates with the
outside world through two
RS232 interfaces. The
monitor program, contained in
4K of EPROM, provide the
necessary debugging com-
mands, I/O control and host
interface for the Z-8000
Development Module.

Prices and availability on
request from Zilog dealers. [I]
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Apple Il 16K 830.00
Additional 16K Ram 90.00
Applesoft Rom 110.00
RS232 Card 110.00
Colour Card 90.00
Disk Drive and Controller 425.00

Disk Drive W/0t Controller 375.00

Speech Lab 140.00
Apple Clock 165.00
Printers from 350.00

Prices subject to change without
notice.

@ Circle No. 184
56

Software Packages are available
for most business applications.
Afew are:-

Word Processor. Information
Retrieval, Incomplete Records
Accounting, Sales Ledger, Order
Entry Invoicing, Management
Information, and a variety of
Statistical Packages, Games,
and others.

zen Computary
5bDThe Poultry
Nottingham
Tal:000) 58325«
Talaex 37207
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Disc comparisons

FOR a cheap, easy and relatwely safe method of storing data and
programs, using cassette tape is satlsfactory, but there are dis-
advantages. Access to programs and data is very slow, since the
data transfer speed is about 40 bytes per second and access time
— getting the cassette head to where the data is — takes any-
thlng from one second to five minutes; and only sequential files
can be handled.

This may be satisfactory for home use but for commercial
application it is impracticable. The next step up from cassette isa
minifloppy disc system. A system of that kind should have an
access time of less than one second and data transfer speed from
5K-25Kbytes/sec. In consequence, even the worst disc system

will be more than 100 times faster than cassette.

The systems chosen for comparison are the Apple I, the Pet
and the Tandy. It does not mean that the three are the best
available. It is because they are the most popular machines and
tend to be sold to the first-time user with cassettes. The four
main points to be considered are:

@ The disc operating system (DOS)

® Documentation

@ Ease of use

@ Software, maintenance and availability.

Each system, of course, has its own special features and eccen-
tricities and they will be highlighted within the relevant sections.

Apple II

The version used for this comparison
was the latest which Apple has just
released, DOS 3.2. The hardware com-
prises an Apple II with 48K of RAM, a
portable television set, a disc controller
card and one minifloppy disc drive.

Assembly was relatively simple. The
cable from the disc drive was fitted on to
the disc controller card which allows for
the control of two disc drives. It was
plugged into expansion slot 6 inside the
Apple. No extra power supply is needed,
as all the power is taken from the Apple
via the controller. Besides plugging-in the
Apple and switching-on there was
nothing more to do.

The general impression of the system is
of simplicity. Booting DOS from Basic
was done by loading the Master disc and
typing PR#6 (RETURN). The result was
the running of the greetings program
which displayed a message giving the ver-
sion information and notification of copy-
right and a return to integer Basic. To get
into floating point Basic, type FP
(RETURN). The operation of the Apple
was as if nothing had happened except
the addition of the disc I/O instructions.

The next step was to create a slave disc.
The Master disc was write-protected and,
therefore, . useless for storing data or
programs. In fact, some of the demon-
stration programs would not work
because they had to write back to the
disc. The first requirement was to have a
greetings program in core. It is possible to
use the greetings program from the Mas-
ter disc but there is nothing to prevent
you writing your own. Then type INIT
(RETURN). '

DOS.

features:

contained the

tions were needed:

Apple disc.

All commands

The system asked for the name of the
greetings program and then formatted
the disc, taking about two minutes.

The slave disc created contained DOS
and the greetings program. The term
“slave” disc is used because it is specific
to this size of system. It could be used on
a larger system but the extra memory
would be wasted. It was possible to
change the slave disc into a Master disc
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using a utility program provided with |

The Basic provided all the standard
commands — RUN, LOAD, SAVE,
KILL, RENAME, LIST, CATALOG -
along with two slightly more advanced

EXEC. This instruction allows execu- !
tion of commands and command sequ-
ences from a file which contains these
commands; e.g. a file could be loaded,
listed and run by executing a file which
instruction LOAD
(FILENAME), LIST, RUN.

MON. This command is useful for
debugging programs with disc 1/O state- |
ments. It allows you to see the variables
and Basic statements involved with disc
I/O as they are executed.

The two types of data files allowed
were sequential and random. The file-
handling for both was very similar, since
both were controlled by PRINT and
INPUT statements.
sequential write the following instruc-

PRINT D$ + “OPEN FILE1"
PRINT DS + “WRITE FILE1"
where D$ = (CONTRL-D)

All subsequent print instructions wrote
to the file. The same was true for sequen-
tial read, except that subsequent INPUT
statements read from the file.

With random access files only two
extra parameters were needed — record
length and record manner. Otherwise the
format was the same.

Ideal method

For a first-time user the method of
file-handling is ideal; it does not involve
learning a special set of 1/O instructions
as they are based on the PRINT and
INPUT statements. There are problems
involved, however, with more complex
programming, specifically multi-file
access.

Consider the operation of merging two
files into one new file. It is necessary to
read both files before merging them into
the new one. As it is possible to have only
one file open in one mode, i.e. read or
write, at any time, at least one of the files
must be read fully into core first and then
closed before the other file can be
accessed. This is the biggest criticism. of
the system and is a fairly major one.

On the other hand, the documentation
supplied with the system was of a high

(continued on next page)

To open a file for
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(continued from previous page)

standard. To describe most documen-
tation supplied with micro systems as
unintelligible would not be stating the
case too strongly. Not so with Apple. It
was well laid-out, easy to read, in a sens-
ible order so that one is taken through
step by step and has that all-important
ingredient which so many manufacturers
omit — an index. Not only was it excel-
lent for a first-time user but it also con-
tained almost’ all the information one
could ever want to know, including
| detailed circuit diagrams. Apple has
exceeded even its own high standards.

As for space available, DOS occupied
10K of RAM plus ¥%zK extra for each file
open. This means that, for a usable sys-
tem, at least 16K of RAM is needed and
24K if high-resolution graphics are
needed. The capacity of each disc was
116K.

Some other features which Apple has
included were the disc volume number
and the “lock’ option. It was possible to
give each disc a volume number which
could be tested for in a Baisc program.
The “lock’ option allowed you to protect
individual records against deletion or
over-writing.

Using a single-disc system caused no
real problems, except that copying data
files involved writing extra software.
Copying Basic files could be done simply
by loading them and saving them back to
another disc. There is a copy program
available for multiple systems.

a pleasant experience. It was easy to
assemble, easy to understand and easy to
use. Apart from the difficulties of mul-
tiple file-handling, there seemed very lit-
tle cause, for complaint.

Tandy

With the Tandy, two versions of DOS
were used — TRSDOS LEVEL 2.1 and
NEWDOS+. The second DOS is an

| Tandy disc.
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Price comparison
Apple Hl 16K RAM £895
Upgrade to 32K RAM £100
2 X minifloppy £850
Centronics 779
tractor printer £890
£2,754 + VAT
= £3,157
Tandy 16K RAM £645
Upgrade to 32K RAM £325
2 X minifloppy £700
Centronics 779
tractor printer £890
£2,560 + VAT
= £2,944
Pet 32N £750
Dual minifioppy £745
3022 tractor printer £605
£2,100 + VAT
T= £2,418

On the whole, the Apple 11, system was.

enhancement of TRSDOS, is from
Canada and is marketed through Mic-
rocomputers Etc in Camberley, Surrey.
TRSDOS has an error or two in it, which
NEWDOS corrects. The system com-
prises the Tandy with 48K of RAM,
VDU and four disc drives, although only
two were used.

Getting into DOS was simple. The sys-
tem disc was loaded in drive O, the sys-
tem was powered-up and there was
nothing more to do. It was possible to
enter either disc Basic or normal Level II
Basic by typing BASIC (ENTER) or
BASIC 2 (ENTER) respectively. Return
to DOS was faciliated by typing CMD
“S” (ENTER).

Extra instructions
The disc BASIC was good with several
extra instructions on Level II; &H

(allows definition of a Hex constant), &O
(allows definition of an Octal constant),
CMD “D”, CMD “R”, CMD “S”, CMD
“T” (various system commands), DEF
FN, DEF USR, INSTR, LINE INPUT,
MID$=, TIMES$, USR. The disc 1/O

statements were very much like Basic
plus which made the file handling pow-
erful.

The file types allowed were sequential
and random. For sequential files the fol-
lowing instructions were available:

PRINT n, PRINT USING n for writing to disc,
INPUT 0, LINE INPUT n for reading from disc,
where n is the channel number.

Sequential files were easy to create and
manipulate. The only problem occurred
when trying to extend an existing sequen-
tial file in TRSDOS. It did not appear to
be possible. With NEWDOS + there was
an extra mode of opening a sequential file
to extend it.

Random file manipulation was even
better. The Basic statements were GET,
PUT, FIELD, LSET, RSET, CVD, CVS,
cvi, mkd$, MKI$, MKS$. For any-
body with a knowledge of Basic plus, it
takes very little more than a quick read of
the manual to master random access
techniques. For a newcomer it may take
some time but once mastered, this set of
instructions is a powerful tool.

Above average

The documentation was above aver-
age. It was well-laid-out, full in its expla-
nations and in a logical order. It also con-
tained circuit diagrams for the hardware
enthusiasts, as well as a chapter of techni-
cal information. The only real grouse was
the lack of a full Basic summary.

The DOS had a large set of powerful
instructions and utilities. Besides the
obvious ones such as listing a file, for-
matting and making back-ups, there were
others not found within other DOSs:

DEVICE — gives a list of devices in use

AUTO — allows a definition of a DOS command to be
executed on power-up.

TAPEDISK — allows a system tape to be copied onto disc

DOS and the disc Basic take up about
10K of user RAM and each file open
takes about 280 bytes. Each disc can hold
up to 85K of information — reduced to
55K if a disc also holds the system. Note
that the system required a system disc to
be loaded permanently in drive O, as it
reads instructions from the system disc as
they are used. Also, it is possible to buy a
set of Micropolis disc drives specially
modified for the Tandy which can take
77-track discs, more than doubling the
present capacity, again from Mic-
rocomputers Etc.

In general, the machine looks a good
buy. Tandy seems to have managed to
move away from the “wiring jungle”
approach although, for four drives, you
will need plenty of plug sockets. It has
some refinements such as searching all
drives if a file is not found on the
specified drive. It, too, looks good value -
for money.

Pet

Of the three systems, Commodore was
the last company to produce a disc sys-
tem. Even now, Pet discs tend to be rare
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Pet disc.

— not through lack of demand but
because of supply problems. The system
used was the Pet 32N, the large keyboard

version, and Commodore dual 2040
minifloppy discs.

Commodore seems to have stayed with
its philosophy of plug-in-and-go, in that
setting-up the system presented no more
problems than plugging-in a television.
That was what you had to do — plug in
the Pet and the disc drives connect the
Pet and the disc drives via the IEEE
interface with the special cable provided,
switch on and the system is ready for use.

Existing Pets are compatible with the
disc system. New ROMs are supplied
with the disc drive — take out the old
ones, plug in the new, and go.

Manipulation

Getting into DOS was a little harder.
The disc drive is an intelligent peripheral
in that it contains two 6502 processors
and 6K of RAM. The DOS operates by
sending commands to the disc processors
which execute them and returns any
error. The first requirements were to load
the system disc, open the command/error
channel and initialise the disc. It was
done with the following command:

PEN 1, 8, 15, “In"

The first parameter is the logical file
number; the second the device number,
the third the secondary address for the
command/error channel. The fourth
parameter is the instruction to initialise
the discs where n is the drive number (¢
or 1). An unspecified drive number
defaults to both drives.

The next step was to load a utility prog-
ram called “DUM”. It allowed man-
ipulation of most of the disc commands
— NEW, INITIALISE, VERIFY, HIS-
TORY, DIRECTORY, COPY,
RENAME, SCRATCH.

That was one of the impressive parts of
the system, allowing full disc mainte-
nance within one program. The ‘HIS-
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TORY” option was one of the unusual
ones, giving information on creation
dates and disc identity, allowing full pro-
tection of the disc.

Another interesting software utility
was a program loaded when the system
was initialised, called “DOS support
3.1.” It allowed input of symbols for

commands; for instance ‘‘/’ in the first |

position of a line was taken as the LOAD
instruction, and obviated the need for the
quotes and the device number, the only
parameter needed being the file name. It
was clever and the machine code sub-
routine occupied only 400 bytes of RAM.
It was also possible to turn this utility on

and off by using the following instruc- !

tions:

POKE 1022, 128 to turn the utility off.
POKE 1022, 8'to turn the utility on.

The Basic was the usual high-quality
Microsoft Basic with the extra file-

| of good quality.

Review mammmmm

handling features being sent to the disc
drives via command strings. It was the
command strings and the various
nomenclature and syntax difficulty which
caused most of the problems.

Creating sequential files was reason-
ably straightforward. Once the file was
opened in either sequential read or
sequential write, access was via the
PRINT and INPUT statements. Creating
random files was almost impossible.

Looking at the commands available —
Block read, Block write, Block execute,
Block allocate, Block free, Memory read,
Memory write, Memory execute, user —
the random file access looked flexible and
powerful. Unfortunately, it was ham-
pered by two major faults, cumbersome
paramater definition and documentation
which was badly written.

The first problem is one that any
reasonable programmer can overcome.
The problem over documentation is inex-
cusable. How can Commodore expect a .
first-time user to understand documen-
tation which is jumbled, incomplete and
misleading?

It was difficult enough for experienced
programmers to make any sense out of
the system. Unless the documentation is
improved drastically the system becomes
unusable for anybody intent on prog-
ramming with complex file-handling in
mind.

This is unfortunate, as the system on
the whole looks good. The DOS, being
controlled by the disc unit, takes-up no
user RAM, leaving the full 32K available.
Back-up from Commodore is probably
second to none. The experience of prog-
rammers in Pet Basic can be seen by the
amount of software available for the Pet.
This system is a new one and perhaps it is
unfair to criticise it too harshly. It’is being
sold, however, and therefore ought to be

Conclusions

©® All the disc operating systems have
their merits. The Apple DOS version 3.2
is easy to use and excellent for a first-time
user. It is slightly limited in its file-
handling capabilities, aithough good
programming may be able to overcome
this.

©® The Tandy DOS is neat and very pow-
erful if NEWDOS+ is used. Beware of
errors in TRSDOS, though. The Pet
DOS looks the most powerful and flex-
ible of the three but it is complex and
rather messy to use.

©® As far as ease of use and setting-up the
systems are concerned, all are good and
there is little to choose between them.
® Documentation for the Apple and the
Tandy are ahead of anything else avail-
able on the market. The Appie is slightly
better, being slightly more readable and
containing more information. It can only
be hoped that the Pet documentation
improves drastically.

@ Naturally, all machines tend to have
their own bias, the Apple being more
suited to scientific and educational use,
the Pet and the Tandy geared more to
business and commercial use, with all
three happy in the home computer mar-
ket. This is another point to consider
when deciding which machine to buy.

©® As for the amount of software avail-
able, all have software libraries which are
still expanding. Disc application prog-
rams are slightly more rare but a good
deal of work is being done on converting
programs from cassette to disc, as well as
writing new software — for example, the
much heralded PETACT programs.

@ Support for your system is probably
best supplied by Commodore and Tandy,
as they have the largest number of
dealers. Availability of machines is good
for the Tandy and the Apple. For the Pet
there is backlog, although they are
becoming more readily available now.[]]
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IN THE LAST few months a number of
self-study training systems for
microprocessors/computers have been
introduced. The SGS-ATES Nanocom-
puter NBZ80 is one of them, based
around the Z-80. What does this training
System set out to do, and does it achieve
it? And are there any other ways of
achieving the same objectives?

Worthy of note was the concern and
service from SGS-ATES (U.K.); hope-
fully the same level of service and help
would be available to all customers.

The NBZ80 is a single-board computer
with the Z-80 CPU, 2K of monitor
EPROM and 4K of dynamic RAM. It has
as  its input device a detachable
keyboard/display unit — like a calculator
— with eight 7-segment LED displays
and a hexadecimal keyboard with some
extra control and operation keys. It was
supplied with an optional power supply
— very neat and compact — and a sub-
stantial tutorial book.

Because this system claims to be a
training system, this review has to take
this into account; therefore it will be dif-
ferent from a normal equipment review.
The effectiveness of the total system will
be taken into account, including the
equipment and the manual, but because
of the important claims made for the edu-

when dealing with them.

Getting warm

The first thing noticed was the lack of
any setting-up instructions. The man-
ufacturer is looking into this, with a view
to supplying a sheet of setting-up notes.
The instructions given were very brief,
and seemed simple. Connect the PSU to
J1 —itcan go only one way — and attach
the keyboard via J6 with the ribbon cable
header/plug in the correct orientation.

Dutifully I did so, and there was
nothing, except that I noticed that the
power supply was getting warm.

Using a meter and checking the circuit
diagrams — supplied as blue prints —
showed that the —12V and —5V were not
present, as they were connected to
ground at J1 connector. According to the
circuit diagrams, J2 connector had the
correct corresponding pin-outs. So J2 was
tried and fortunately all was well.

On pressing the ‘Reset’ key — there is
no power-on re-set — the Nanocomputer
is initialised displaying the ‘PC’ (program
counter) mode, pointing at address 0000.
The keyboard unit has, aside from the
eight 7-segment LEDs, 14 single LED
indicators showing the display or oper-
ational mode. To select the mode, it is
simple to use the left and right arrow-
control keys which will shift and rotate
the modes in the order of the LEDs in the
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cational aspects, it will be more stringent }

direction indicated by the arrows on the
keys.

By holding down those keys, the mode
is shifted continually, which is a useful
feature, but the speed of rotation
appeared to be a little too fast to be able
to stop accurately and consistently on the
chosen mode.

I had trouble with the first keyboard
supplied. The display quality was very
poor, due to the fact that some of the
segments and LED indicators, which
were supposed to have been off,
remained half-lit, and in subdued lighting
that became confusing.

A replacement keyboard was delivered
and showed an improvement but the fault
was still there. It should be noted that
they were supposed to have been pre-
production keyboards and I was supplied

Training for the Z-80

has 4K bytes of RAM on board.

There will not be many people who will
want to program 4Kbytes by hex-
adecimal machine code entry, since it cer-
tainly cannot be classed as enjoyable.

The Nanocomputer is based on an
SGS-ATES standard Z-80 mic-
rocomputer card, with the special 2K of
monitor in EPROMs. This simple and,
perhaps, crude method of operation
might be valid for the training and edu-
cational aspects, which leads con-
veniently into training and educational
aspects and documentation.

The Nanocomputer has a 300-page
paperback-sized training manual and
that makes it different from other sys-
tems. The manual is titled Z-80 Mic-
roprocessor — Book 1 - Programming.
The authors, Nichols, Nichols & Rony,

Vincent Tseng goes back to school with the SGS-ATES
Nanocomputer training system.

with a full production one toward the end
of my review, which had the fault
rectified. The production sample had a
different key layout and the keys were
very stiff and hard to press, which I found
disappointing.

The change mode («&—) keys allowed
access to display and made it possible to
change the address, memory contents,
registers, stack pointer flags and set up to
four breakpoints. There is the capability
to single-step the program in memory,
and also to load and dump to an audio
cassette. All the basic, but useful,
facilities are there. Operating the system
was very easy to learn because it was very
basic and nothing special. The monitor in

Specification

CPU: Z-80 @ 2MHz

Memory: 2x 2708-type EPROMs, 4Kbytes of
dynamic RAM in 8x 4027s.

User interface: Entry by hex key&ard (cal-
culator type), eight 7-segment LED displays and
14 LED-mode indicators for display.

Mass storage: Audio cassette interface (switch
changeable to 20mA Teletype interface)
Software: 2K monitor in EPROM:s.
Documentation: Training manual (300 pages).

two 1K 2708-type EPROMs did things
well but seemed a little *‘old-fashioned”.
By limiting the vital user interface to

7-segment LEDs and a hexadecimal .

calculator-type keyboard, the operation
and potential of the system is restricted
severely. This puts the Nanocomputer
into the class of single-board machines
produced about two years or more ago, in
the same kind of group as the Kim-1,
Intel SDK and Motorola MEK, despite
the fact that the Nanocomputer

write the Bug Books published in the
u.s.

SGS-ATES, in fact, commissioned the
people to produce the manual specifically
for the Nanocomputer Training System.
Chapter one deals with binary and hex
codes and chapter two with definitions of
microcomputers, program, instruction
mnemonics and so on. Chapter three is an
introduction to some Z-80 program
instructions.

Key operations

Not until chapter four does one find
more ‘“‘meat’”’. This section deals with the
key operations of the Nanocomputer. It
is, however, a strange mixture of writing
for absolute beginners and parts where a
good deal of experience and knowledge
are called for. For example, experiment
No. 1 in chapter four is devoted to the
operation of the left and right arrow
change mode keys, which would probably
insult an 11-year-old, since most people
can easily master the use of a calculator
and simple instructions would have been
more than adequate.

Contrast this with the audio cassette
dump (DP key) and load (LD key)
instructions in the same chapter.
Although they are adequate in detail, if
brief, they assume a working knowledge
of the operation of the microcomputer
and experience of using mass storage
media.

Experiment No. 5 uses two diagnostic
utility routines in the monitor EPROMs.
Although the memory test is described,
the start address is associated with the
label “MEMTUT” and is supposed to be
listed in the master symbol table in
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Appendix F (it is not). SGS-ATES
(U.K.) was unable to supply me with that
address in time for this review.

Experiments

The remaining chapters deal with prog-
ramming the Z-80 in hexadecimal
machine code. Starting with some
extremely simple program examples in
chapter five, the authors then go into
more detail, with experiments on trans-
fers between memory and registers,
addressing modes, program control trans-
fers, logical instructions, bit man-
ipulation, shift and rotate, and finaily on
arithmetic and block instructions.

The manual with its experiments gives
the user a working knowledge of the hex
machine code of the Z-80, but tends to be
a little inconsistent in the levels of com-
plexity, although not as marked as the
examples shown in chapter four.

Some chapters also have useful sum-
mary reviews on the subjects covered and
some do not. Although a similar working
knowledge probably could be gained by
working one’s way conscientiously
though a standard Z-80 programming
manual, the experiments of the system
make it more interesting, and this can be
a very important factor in helping a stu-
dent.

Opportunity missed

A working knowledge of the machine
code of a microcomputer, however, does
not constitute true computer prog-
ramming experience. That is where the
Nanocomputer training system misses a
few important points. It misses the oppor-
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tunity to teach the principles of com-
puting and programming.

Most people who will eventually prog-
ram microcomputers will not be doing so
in hex machine code. So knowledge of
the workings and machine code of the
microprocessor should not be the first
objectives for beginners, but more in the
practices, principies and techniques in
computers and computing.

For programmers

The type of knowledge gained with this
system probably would be more useful to
a programmer who wants to work on
Z-80s but the manual does not appear to
be aimed at such people.

There is an audio cassette interface for
mass storage. A recommended recorder,
a Grundig C350 automatic, was supplied
for test. Both dump and playback worked
well. I wrote a RAM memory check
program, which writes two-byte patterns
aiternately to RAM between two set
limits, then checks the accuracy of the
pattern stored. Such a pattern was stored
and checked in about 3%:2Kbytes of
RAM (free RAM area) then dumped on
to tape.

The RAM area was cleared and
checked by using 00 and 00 as the test
pattern, then the just-recorded tape was
loaded back. Restoring the recorded test
bytes and running the checking part of
the routine only verified that the
recorded and loaded data were identical.
The tape recording was not to any rec-
ognised standard format.

The cassette interface is a curious mix
of sophistication and primitiveness.
There is remote control of the recorder

but there is no file management and, even
worse, there is no return to monitor after
a dump or load. The important point,
though, is that the system worked reliably
under test.

The Nanocomputer is also available in
Super Nanocomputer form, which
includes a double-card frame holding the
computer board and PSU, as well as a
solderiess breadboard system with some
toggle switches and LEDs. This allows
convenient experiments for interfacing to
external devices, in conjunction with an
additional manual, Book 3.

The Nanocomputer can be changed
into the CLZ80 personal computer sys-
tem by changing the monitor EPROMs
and the addition of a UART, VDU and
the like. The training manuals will be
made available separately.

Conclusions

@ The Nanocomputer Training System at
£350 without PSU is not cheap. As a |
piece of equipment it is somewhat out-
dated and somewhat crude in operation.

® The manual makes learning about the
Z-80 instruction set more interesting but
will not teach programming. In the Super
Nanocomputer form it looks a more
attractive, but also more expensive,
proposition.

@ 1t should be noted that the manual is
specific to the Nanocomputer only in one
section — chapter four; all the other
chapters can apply to almost any Z-
80-based computer which allows access
in hex machine code.
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Nanocomputers e

Part No. Description Price
NBZ80 Z80 based nanocomputer. 4KB RAM memory for user programmes. 2KB 260.00
Monitor on EPROM. Includes a calculator style keyboard/display station,
instruction book, and Z80 programming Manual.

NBZ80S Same as NBZ80 but includes card cage, power supply, breadboard and kit 455.00
for experiments (NEZ80 + K1Z80), and Volumes 1, 2, and 3 of the training
manuals.

NEZ80 Breadboard which interfaces with the NBZ80 and provides the display, 130.00

logic, and commands to perform programming and Z80 interfacing
experiments:, Supplied with Volumes 2 and 3 of the training manuals.

NPZ80 Mini power supply and card cage combined. Supports NBZ80 + NEZ80 90.00
and one other board.
NPZ280/1 Cable kit for breadboard experiments on NEZ80. 10.00
K2280 Active and passive component kit, including 2 x M2708 EPROM which 22.00
holds the softyare for the experiments in volume 3.
RCz80 Cassette recorder for user programmes. 45.00
WwW10280 Lead to connect RCZ80 to NBZ80 9.00
Training Manuais
Volume 1 Z80 Programming. . 10.00
Volume 2 Digital Electronics 10.00
Volume 3 Z80 input/output and interfacing. J \ 10.00
Special Price for Volumes 2 and 3 if purchased with NBZ80 14.00. \/ s >N EW
LOW PRICE
The new EUROPLUS APPLE Il is an enhanced @ 16K Europlus Apple I 810.00
APPLE T featuring: @ Disc Drive with Controlier 425.00
@ AUTO-START ROM — permits direct entry @ Disc Drive without Controlter 375.00
into applipation programmes from disc_at switch @ 16K Add-on Memory 90.00
on. Also includes a reset protect function and f
improved screen editing @ Hi-Speed serial Interface 110.00
@ PALSOFT ROM — Applesoft on a ROM saving @ Paralellinterface 110.00
( RAM capacity and the need to buy an @ Comms card 140.00
Applesoft firmware card. Applesoft Fi 3 110.00
_\_ @ NEW LOW PRICE!!! only £810 for the 16K @ Rpninactt Firmaiecay :
NEW \ version @ Centronics card 140.00
— PASCAL The new Europlus Apple II language system @ Clock card 140.00
including the revolutionary new language -Pascal-
QEW FPEERER month; ALL THE ABOVE ITEMS ARE AVAILABLE EX-
’ DIGITAL PALCOLOUR CARD Ring us for the latest S OGS vy el s
information on price and delivery. ALL PRICES EX.VAT.

N\ Lg [ Further information from -
Midwich Computer Company Limited
J{ e | ’ 209b High Street Waltham Cross Herts EN8 7AY
Telephone Waltham Cross (97) 29310

@ Circle No. 185
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THE DATA WORLD
OF TOMORROW

This month Practical Computing looks at the different ways that
instant information on any subject will be available to the home

and office.
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By Easter, 1980 there should be Prestel centres in London, Birmingham and Man-
chester, with dataplex links to many other telephone centres.

By the end of 1980, the Post Office hopes to have capacity for 70,000 business and
200,000 residential users; the system will be available to 62 percent of the
telephone-using population. The immediate commitment is to an investment of £23
million and it is promised that the speed of development will be far faster than that
of the last major telephone innovation, Subscriber Trunk Dialling.

At the end of July, 1979 the total number of pages in use was 136,000.

Peter Sommer puts his ear to the egg-shell and reports electronic movement within.
He is deputy editorial director of Granada Publishing and a freelance writer on

electronic matters. The views expressed are his own.
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IT SEEMS a characteristic of long-predicted
technomarvels — and in this case it’s the
computer-based information-
service-in-every-home — that when they
arrive finally the vast majority of the
public don’t grasp the fact. The glowing
box of tricks is exhibited and the near-
universal conclusion reached that, while
interesting, it won’t work, or will never
really replace that to which we’re all
accustomed.

All the time, of course, not only is it
working, but those few who understand
the fact are already taking it to its second
stage of evolution. That is precisely what
is happening now to Prestel. Its potential
importance lies in the following inter-
locks:
® It offers frequently-updated infor-

mation to a mass lay audience in tex-
tual form, and ultimately many of the
physical facts and intellectual ideas
humans use are expressed in col-
lections of words. In social terms it is
more important than the stand-alone
home microcomputer.

@ It is derived from a simple extension
of well-tried existing technology —
the telephone system as data trans-
mitter; a modest adaptation of the
domestic TV to display selected data
and graphics; and the mainframe
computer with multi-user access, large
data storage, and rapid retrieval —
sheer number-crunching isn’t impor-
tant here.

@® While the system provides for mass
dissemination, the information on it is
not subject to central control; the
analogy is with the postal or telephone
services, rather than, say, TV or
news papers.

New force

® Potentially it is cheap, though there
will be a problem in persuading some
users how expensive gathering con-
ventional ‘free’ information can be. It
is also easy and inexpensive to put up
information as a provider; no large
capital resources are required.

® It is user-friendly and the first obvi-
ously computer-based. system the lay
public will perceive as working for it
and improving the quality of life. All
those arguments about ‘information is
power will assume new force; poten-
tially, Prestel is as important as the
successive revolutions of literacy and
printing.

® It will have profound effects on the
future of many existing computer
technologies, especially those
intended for commerce and industry.

@ It will also have a profound effect on
existing forms of information-
provision — magazine, book and
newspaper publishing, and most of all,
advertising. Few existing com-
munications media will disappear but
their roles will be changed and many
publishing managements and trades

Prestel
— the start

unions seem to have no notion of what

lies before them.

The facts that viewdata in its most
advanced prototype — the Post Office
system Prestel — is as yet not fully-
formed, that extensions to its use are still
not clear; that there is doubt as to the
exact speed of its development — and
indeed doubts as to the precise pattern of
that development; that one day it may be
not only the Post Office which runs
public-access information computers;
that one day, too, domestic television
may be supplanted as a viewing medium
in favour of a more purpose-orientated
display device alter very little the claims
set out.

Misunderstood

Seers have been forecasting the infor-
mation revolution long enough; the point
is that Prestel is the essential break-
through. So important is it already pro-
ving that predictions of developments in a
range of activities are having to be re-
written by pushing them through the
‘window’ which Prestel makes. And
though misunderstood by conventional
publishers and computer scientists alike,
the revolution is taking place.

To understand the diversity of the Pre-
stel scene and the arguments and worries

which concern the Prestel community, as

it calls itself, you need to know something
of the history of the viewdata idea.

The Post Office Research Centre, now
at Martlesham, has a wide brief. One of
the persistent concerns of the Post Office
is that the extent of its investment in lines
and switching devices is determined by
daytime business use. The search is
always on, therefore, to increase domes-
tic usage at night, hence advantageous
rates and Buzby advertising campaigns.
Thus any new toy from Martlesham may
be examined by the PO marketing men
for its value in residential exploitation.

In the late *60s and early *70s much
interest was expressed in the Viewphone
but the economics were unsatisfactory.
So when Sam Fedida showed his TV-
and-telephone line data transmission sys-
tem in 1972-74 it was regarded initially
as something for the home. It was only a
little later, following sufficient market
research and discussions with hardware
suppliers and potential information pro-
viders, that it was realised that there
could not be from the outset a mass
domestic market.

What has happened, in fact, is that
while the long-term aim is to reach the
audience in the home, it has become
obvious that the establishment of the sys-
tem — the bearing of costs involved in
developing cheap adaptors to existing TV

technology, the set-up expenses of dis-
play bases, the justification in the short-
term of the Post Office investment — will
depend on the business community, in
particular medium and small businesses,
because the really large ones already
have computers.

So the Post Office has not solved its
problem of extending off-peak usage of
its existing investment; in fact, for the
short term of the next five years or so, if
Prestel succeeds, there will be an
increased need for lines and exchanges —
not that such a frank analysis is shared by
the Post Office Corporation.

Several important developments, how-
ever, have happened along the way. In
1975, compatability was achieved with
the data and graphics standards of Tele-
text, the off-air information system inter-
laced between existing video frames of
TV transmissions. Teletext is limited in
practical terms to about 200 pages per
vision channel, because of delays in
access time, and lacks the interactive
feature of viewdata; but it’s free. Thus
the TV industry has had a chance to
develop some of the technology which
will be needed, and to sell it before Pre-
stel went public. Sales of Teletext sets,
though, have been disappointing — 9,000
units in 1978.

Experiments

More recently, experiments have been
carried-out so that individual frames sent
contained not letters and graphics for
instant display but instructions to be man-
ipulated by a local microprocessor at the
reception end. The name for this is tele-
software and it is associated with the
name of W. J. S. Overington. It carries
with it the potential of passing whole
programs down the line for such purposes
as business procedures and computer-
assisted learning, or of manipulating the
existing Prestel base more effectively and
cheaply than by the conventional addres-
sing of the numeric pad.

This has led the way to the develop-
ment of intelligent or ‘smart’ terminals.
To manipulate the simpler programs, a
microprocessor and RAM are sufficient.
The Liverpool company, Technalogics,
has already demonstrated what is clearly
a stand-alone micro, complete with disc
drive, if required, which is Prestel- and
Teletext-compatible.

Another important development has
been the attempt to automate the re-
formatting of existing computer files to
viewdata standards.and structures, thus
vastly lowering the cost of putting up cer-
tain Prestel programmes. This system,
Preview, is not without teething troubles
and is as good only as the flexibility of the
original database allows, but it includes
clever routines drawn from conventional
computer typesetting technology —
the arrangements for line-breaks, the
avoidance of widowed lines, careful selec-
tion of column arrangement — and it
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What the new jargon means

Viewdata: generic term for service for chan-
nelling information from information providers
to the public via the telephone network and
displaying it in standard graphics on a TV
screen.

Prestel: proprietary name of Post Office view-
data service.

Teletext: generic term for the transmission of
data on spare lines of the broadcast television
service. Teletext uses the same graphic set as
viewdata. it is non-interactive and limited to
about 200 frames per channel. Ceefax is the
BBC teletext service, and Oracle the IBA ser-
vice, All viewdata sets can receive Teletext but
not vice versa

Videotex: international generic term to cover
both viewdata and Teletext.

~ 1P: Information Provider, or viewdata pub-
lisher. The [P, like the user, is a client of the
Post Office. An Umbrella IP takes a block of
pages, 1,000 or more, and re-lets in smailer
quantities.

Page: the fundamental unit of the viewdata
system, the level at which text is stored, and
the lowest fevel accessible by the user. Each
page can contain up to 26 frames.

Frame: the basic unit of the display, and hence
the database.

Filial: a page which emerges as a choice from a
main page; there can be a maximum of 10 from
any single page and each can parent 10 filiais of
its own.

Routeing page: a page whose primary function
is to take the user from an access point to a
page with useful information on it — an end

page.

End-page: the concluding page of any enquiry
and usually the one with the most valuable
information on it. End pages may contain
facilities to enable the user to go straight to
other related courses of enquiry.

Response frame: a particular facility which
enables the user to signal back to the IP,
perhaps for further information or to signify
purchase.

Private viewdata: viewdata-compatible com-
puter system used solely in-house.

Closed user group: IP-created database on
public service but with access restricted by a
variety of devices to specialised users.

Intelligent terminal: the normal user ter-
minal has direct command facilities only; an
inteiligent or ‘smart’ terminal contains a mic-
roprocessor and memory, which might be able
to execute a limited number of procedures dic-
tated to it by telesoftware or could amount to
a fully-independent, stand-aione mic-
rocomputer complete with disc drive, which is
compatible with viewdata requirements.

Telesoftware: generic term for the trans-
mission of data instructions as opposed to dis-
play pages via viewdata or Teletext; requires a
suitable microprocessor and memory in user’s
. 7

Preview: proprietary name of Langton infor-
mation Systems, signifying an automatic re-
formatting package for existing databases to
viewdata requirements.

AVIP: Association of Viewdata Providers: the
IP trade association.

INSAC: company set up by National Enter-
prise Board responsibie for overseas marketing
of viewdata.

obviously has enormous potential.

High-speed updating of existing infor-
mation in the Prestel base is also impor-
tant and Langton and GEC are offering
services. Soon, and provided the neces-
sary consents and legal problems are
cleared, access to other telephone-
line-transmitted databases and to the
international Telex service will be poss-
ible as well.

Already viewdata standards are suf-
ficiently important for companies to
set up in-house computer systems fully
compatible with the public service —
known as Private Viewdata. International
marketing carried out by INSAC, the
National Enterprise Board-funded ven-
ture, is well advanced, with contracts
signed with the Netherlands, Germany,
Switzerland, Hong Kong, and GTE in the
United States, among others. The French
seem rebellious, promoting a system with
many similar features which is not, how-
ever, directly compatible. The Canadian
system, Telidon, which has high-
resolution graphics, looks as though it
will accept viewdata, though its own
graphic set will not resolve on viewdata
equipment.

Away from the business and inter-
national scene, one of the more sig-
nificant developments in terms of the
original Prestel remit of heading rapidly
for the domestic audience has been the
coin-op terminal presented by Cherry
Leisure, a company hitherto in the arcade
game business. During the trial there
have been five public terminals but it is
planned to place them in stores, hotels,
pubs, clubs, common rooms, and even
community centres.

The terminals contain special pro-
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cedures for handling charging and can
deny certain facilities available to the bus-
iness and residential user — passwords,
response frames and eventually, if neces-
sary, pages above a certain unit cost.

Research has gone ahead, too, on the
Information Provider side. Much has
been learned about the design of datab-
ases, bearing in mind that most people
will be addressing the computer by
numeric pad alone and will have no train-
ing, and wouldn’t want to take any.

There have been changes in the struc-
turing of the IP community, too, with
some early IPs dropping out and new
ones arriving or setting themselves up as
umbrella organisations.

Coalition

The Prestel community which now
exists is a strange coalition of interests.
The Post Office, mainframe computer
hardware and software specialists, the TV
manufacturing industry, and an amorph-
ous collection of IPs, some of them well-
established in print publishing, some
from the public information services,
some who have information which will be
useful if it can be transmitted in sufficient
detail quickly and cheaply but haven’t
tried to do so until now, and many who fit
none of those categories.

There is now a trade association,
AVIP, which have so far recruited about
50 percent of all IPs. AVIP negotiates
with the Post Office over tariffs and
facilities — more than SO ‘improvements’
are under discussion — and is in the pro-
cess of talking to the Advertising Stan-
dards Authority, examining copyright
protection, and developing a code of
conduct for members.

From a technical point of view, view-
data is relatively unsophisticated, a fact
which has misled a number of computer
experts to under-estimate its importance.

The fundamental unit is a frame of 24
lines each of a maximum of 40 characters,
a fairly low level of resolution by VDU
standards and a direct result of the birth
of the system as a domestic beast.

Every enquiry begins at a generalised
access page, obtained either from the
Prestel directory incorporated in the sys-
tem or from the printed versions pro-
vided four times a year from Eastel, IPC
and Fintel (for business). If used prop-
erly, they can lower access cost. The
access page will give a menu or contents
list and directs you to strike your keypad
according to the option you wish to fol-
low through.

You will find yourself trundling
through a series of routeing pages as the
object of search becomes increasingly
defined. If you are searching alphabet-
ically, for example, the ABC will be
divided initially into up to 10 groups.

As an alternative to this method of
using the alphabet, the Caxton Ency-
clopaedia uses a number-for-letter
routine something like the old telephone
dial in which groups of three letters are
always associated with one specific digit
—abc = 1, def = 2, and the like.

The strength of the computerised
information file, of course, is that there
are many ways of arranging a search for
information, narrowing from the general
to the very specific. Not only this, but
there can be, as in real life, a multiplicity
of paths to the same conclusion. What
you've now reached, typically paying a

(continued on next page)
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(continued from previous page)

line charge during each routeing stage for
the privilege, is the *‘end-page” which has
real information on it, though these days
most IPs try to include information of a
kind on routeing pages also, to sustain
and reward your interest. Charges for end
pages are usually higher, typically 0- 5p to
15p, averaging about 1-2p for residential
material and 2-5p for business appli-
cations, but with a probable maximum of

50p.
Filials

Each end page may continue on to
further frames — accessed by means of #
— or may present a choice of further
pages, which are called filials. There can
be up to 10 from any one end page, and
the filials can create further filials. At
each level the Prestel page number,
which may have started as three digits,
acquires another digit, with continuation
frames indicated by lower-case letters of
the alphabet, making a total of 26 poss-
ibles. At the moment, Prestel will tolerate
a maximum of nine-digit numbers. It is
also possible, of course, to route back to a
higher level, thus creating loops.

There is also another kind of frame, the
response frame, which enables the user to
signal back to the Prestel computer and in
turn to the IP.

Response frames can be used for seek-
ing more information from an IP — a
brochure, for example, or for ordering
goods from a wholesale warehouse.

One of the tests of a database is if
you’ve arrived at an end page, what hap-
pens next? Many end pages naturally will
generate” in the users mind further
enquiries — more information in the case
of an encyclopaedia-type database, or
near-alternatives for the temporarily dis-
satisfied in the case of listing-type con-
tents.

In fact, many writers of databases talk
of starting with the end pages and then
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A specimen Prestel page from the Stock Exchange.
S520a

STOCK EXCHANGE SERVICES ON PRESTEL

Key 3 for the main index to the share
price information service

Key 4 for details of other Stock
Exchange pages on Prestel

currencies etc)

Information pages priced at 2p each

Exchange

How it
operates

devising routes to them; for each route to

a page there should be a route away

which follows the same motivation. Other

designers talk of viewdata as a writing
medium in which you start with the index
and then fill it.

The point which is missed is that one of
the essentials of the exercise is simplicity
of use and ease of setting-up. The real
world isn’t about idealised models but
making things work effectively and
economically; viewdata’s importance is in
getting the mix right and getting rec-
ognised as a set of accepted standards.
The limits, however, are there;

@ 960 characters per frame means no
more than 150-odd words and usually
about half of that.

® An overall database must not be too
large; reaching an end page would be
impossibly tedious and expensive for
the user, though telesoftware and the
availability of alphanumeric addressing
could change this.

Telesoftware

® The system can’t think in terms of units
smaller than the single frame, so that
games, detailed individual-orientated
enquiries — say of the legal or
welfare-rights variety — and
computer-aided learning become very
expensive if conducted at Y2p a frame,
which means Y2p for each step. Again,
telesoftware will come into its own
here, because the Prestel computer will
feed the program to your own intel-
ligent terminal and then be cut off.
As a result of these constraints, as well

Front page from the world’s first electronic news-
paper — apart from Ceefax — published by the
Birmingham Post and Mail.

VIEWTEL 202
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THE WORLD’S FIRST ELECTRONIC NEWSPAPER
e e e e ——————————————————————e

THE BIRMINGHAM POST
28 Coimore Circus — Birmingham
Telephone 021-236 3366 Extension 202

as the purely commercial ones of costing
database set-up and frame rental against
likely revenue, Prestel is suited only to
certain types of information provision.
The electronically-stored novel, when it
arrives to supplant the paperback, will
not come via viewdata in its prese nt form
and will not be viewed on a domestic TV
screen.

The character set is an extended 1S07
code generated on 10 X 7 dot matrix;
graphics are formed from 3 X 2 squares
grouping occupying a character position;
any combination can be selected. Curves
and diagonal vectors can only be approx-
imated. There are seven colours, flashing,
and double-height facilities and foreign
fonts, including cyrillic, will be available.

Calling sequence

The Prestel computer at the Post
Office end during the pilot trial is the
GEC 4080 with software written in Bab-
bage and Coral with a 2 X 64K store unit,
19.6Mb disc and controller and 170Mb
disc and controller. There are 104 user
ports. The transmission rate is 1,200
bits/second receive, 75 bits/second
transmit from user terminal, full duplex.
Future expansion aims at the use of more
GEC 4080s — there were three
scheduled for commission by Septeinber.

The typical calling sequence is:

@® A call “initiate’” button on the keypad
to get dial tone from the exchange.

@® Dialling the computer, which usually
will be automatic.

@® Conventional ring-tone, followed by a
steady 1300Hz tone to indicate answer.

® Terminal switches-on.

@ As a security device, manual input of a
pass number and even password may
be requested; for domestic users this
will be automatic.

The user is then free to roam, using his
numeric key-pad.

The typical viewdata receiver is an
ordinary set capable of transmitted TV

NEWS INDEX
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B IRMINGHAM
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reception but with isolation circuits to
separate TV from a telephone line; an
integral modem — it is delay in getting
PO approval for their designs of these
two elements which is delaying some
manufacturers; input and memory con-
trol; memory to store accepted infor-
mation; character generator; syn-
chronisation; keypad. Obvious additions
are local processing power; the ‘‘smart”
terminal; alphanumeric addressing. Cer-
tain business terminals may lack the
broadcast reception facility, but that is a
pity — it also denies access to Teletext.

Much inputting from the IPs is done
today from a dedicated IP editing ter-
minal which uses the Prestel computer in
real-time. The trend, however, is towards
off-line preparation of frames on smart
terminals which can warn the writer of
violation of Prestel protocols.

A tour through the Prestel pages dur-
ing this summer revealed the system with
all its glorous potential and shortcomings.
It was the period of the test service. The
pilot trial had ended and'a statistically-
chosen sample of around 1,500 lay cus-
tomers should have had sets in London,
Birmingham and Norwich homes, though
only 800 were in operation.

Now sets, other than those in IP
offices or an special trial, will be available
to business users. Sets could also be seen
in a few public libraries and in TV rental
showrooms, and coin-operated machines
are in certain hotel lobbies and a handful
of department stores.

Market research

What was “up” partly reflected a
desire to make the most of this Post
Office-sponsored opportunity for market
research. Some pages were easier to
interpret as statements of intent — or the
electronic equivalent of staking a claim —
than as achievements; IPs advertising and
demonstrating their services, or perhaps
trying to frighten the competition.

There was also a great deal of obvious
experimentation — with database struc-
turing, with graphics, with telesoftware.

The first commercially-successful IP
operations are likely to be those like the
motor components supplier who will let
his garage customers see a viewdata form
of his warehouse stockholding list to re-
duce delays in ordering parts. GKN is
doing the same for screws. In some cases
it will be worth the while of the IP to give
viewdata sets to customers.

That conclusion was reached by New
Opportunity Press, which specialises in
graduate recruitment. For its Careerdata
venture it put sets into the offices of a
number of University Appointments
Boards.

Following-through the business theme,
it is not surprising to find solid financial
databases from Fintel and The Econom-
ist. In the case of the former, there was
already a substantial prior database and
the Stock Exchange already has its own
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A Pye push-button Teletext
remote controller. It is an ordinary
TV controller with a decimal key-
pad.

computer communications system ready
for re-formatting.

There are legal datebases, varying from
simple consumer guidance to the oper-
ation of Infolex, which is a closed user
group, though its pages had not yet been
technically cut off from public gaze.
Infolex has rejected the opportunity to
provide a complete retrieval service,
reckoning that what its clients — mostly
solicitors — need most is an updating ser-
vice on case and statute law; users can
then check the references themselves —
very cost-effective for IP and user alike.

Scientific

An equivalent scientific information
service would be desirable. One exists
potentially in the form of ISI Scitel but
because it has to generate its material
specially for viewdata — and perhaps
because there’s less money in pure sci-
ence — its number of frames is small —
about 300, with 50 or so changed weekly.

A search through the TeleWhich? vers-
ion of the Consumers’ Association Car
Reports to find the pluses and minuses of a
particular car of a specific year costs
around 20p. If one looked at several cars
the cost would be slightly less if you were
checking broadly similar alternatives.

TeleWhich? has more tooffer thanselec-
tions from the old files of the magazine.
There are the first signs of a legal advice
service — adoption procedure was one

example; and it may also act as an
umbrella IP for the National Consumer

Council. ]
The success of these ventures will

depend partly on money from public
sources, and not only to create the datab-
ases. The audience most in need of them
is also the group least likely to own |
viewdata, evenin the longer term. So view-
data sets would need to be made available
in libraries, community centres, and soon.

The coin-op set is only a partial sol-
ution. One hopes that Government
expenditure cuts will not cripple the
social service aspect of Prestel. The
public libraries have funded an ASLIB
research scheme to see how Prestel is
used in public libraries, and to investigate
librarian attitudes.

Turning to the more commercial oper-
ations destined for the general market,
there’s plenty of experiment and some
interesting material but when you analyse
who is backing Prestel and who is not, the
results are surprising. For example, there
are two newspapers, Viewtel, run by the
Birmingham Post & Mail, and Eastel,
from Eastern Counties Newspapers — no
Fleet Street giants, apart from the Finan-
cial Times.

Viewtel takes the technology seriously
and its pages are very readable, though it
is disconcerting to see the Midlands slant
to the news.

Eastel rapidly is becoming an umbrella
IP; for example, some of its pages are
sublet to Granada TV Rental, which
entered the game too late to get its own
allocation.

Different approach

The problem a newspaper has to face is
that there is plenty of competition. On a
viewdata set, the free services of Ceefax
and Oracle, for a start, then the regular
vision and sound output of ITN and
BBC-TV News, and all the printed news-
papers and magazines. If they are to
make sense Prestel newspapers have to
identify some exceptional qualities and
then concentrate on them.

For similar reasons, one supposes,
some of the big magazine publishing
groups are playing it differently as well.
IPC has information drawn only from a
handful of its enormous list of titles,
although it obviously believes sufficiently
in the medium to put out the magazine
Viewdata and TV User — on paper.

Link House has a number of pages
advertising its consultancy facilities and a
skeletal version of Exchange and Mart.

A few book publishers, parts of larger
groups, have a nervous presence, mostly
in the form of book-guide listings.

One reason for the poor showing of the
conventional print publishers in the pre-
sent Prestel database is that for most of
them the computer has been essentially a
tool for handling stock control and pro-
cessing invoices.

It was interesting, talking to IPs and

(continued on next page)
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viewdata managers, to see which senior
managements were obviously backing the
technology and understood it, and which
had put someone in a broom cupboard at
the end of a corridor in an annexe — just
in case.

Yet many of the frames are clearly only
there to demonstrate or carry-out exper-
iments; games of the kind thoroughly
familiar to computer buffs — and not
even very sophisticated versions — which
cost Y2p a throw. Quizzes at Yz2p an
answer, right or wrong. The IPs offering
them tend to be those who can afford to
think in the very long term — Baric, the
Barclays Bank and ICL-owned facility;
Mills & Allen, who are doing a vast
amount of experimentation, including an
attempt at a user-structured ““debate’ on
law-and-order under a Post Office editor-
ial development contract; and Guinness
Superlatives, a publisher whose pro-
fitability rests on having a back-list of
only 10 titles, all best sellers.

Some of the experiments are extremely
interesting. CAP is trying a telesoftware
program which simplifies use of the
railway time-table; there are already a
number of timetables and flight- and
hotel-availabilities databases which will
be viable very quickly.

Exciting

CAP and Mills & Allen have been
working on computer-assisted learning.
The program I tried was about arithmetic
processes using electronic logic. The
principles of CAL are well known, as are
the advantages and disadvantages. For a
start, it is expensive to write good prog-
rams because of the long development-
time. Further, it is often desirable for the
machine-tutor to have a routine for
monitoring the rate of progress of the
pupil. While CAL is feasible technically
with telesoftware, it may be that some
kinds will be better on the stand-alone
computer. If CAP succeeds and if the
resources are found to develop proper
programs, the potential is exciting.

Perhaps the databases aimed at the
public most likely to give a quick return
are those advertising consumer durables.
Comet, Currys and GUS mail order com-
panies all have a strong presence, and so
do credit cards Access and Barclaycard.

There is no one organisation in ¢charge
of Prestel. Anyone watching the system
to see how it develops has to remember
that it is an extraordinary partnership of
groups not used to working with each
other.

The ingredients in the viewdata mix are
thenumber of IPs, the number of pages, the
number of users, and the number of user
ports.

Few people want to commit themselves
to a date when one can expect domestic
viability for Prestel, or when socio-
economic group C has it in its homes, but
certain common views recur, and they

tend to give rise to some anxiety.

The scenario we have to accept is that
contrary to the first domestic-orientated
Post Office thoughts, initial expansion
depends on the community of small- to

‘medium-sized businesses. If a company

can find a sufficiently worthwhile specific
database related to its business, the
£1,200 price tag on a viewdata receiver is
chickenfeed, and in any case tax-
allowable — much like the stand-alone
microcomputer, of course.

Once it has access to the Prestel data-
base it will then explore ever more widely
into its further reaches. So TV man-
ufacturers get the volume to enable them

.

She’s pregnant — now she grapples
with the electronics. If she presses 6
on the TeleWhich? Pregnancy
Advice menu, it’s twins — for only
Ip per page.

to iron-out the problems before going for
full mass production. That, in turn,
will enable them to reduce prices so that
the viewdata element in a set is only
£50-70 above the price of a conventional
broadcast receiver.

IPs then gain enough revenue to
encourage them to expand their frames
and to start to tailor them more for the
mass audience. On that basis one could
talk of domesticisation in 1983-85 —
very few forecasters seem to chose 1984
as their target.

Rental

The present emphasis on business
could also prompt TV manufacturers to
develop ‘‘smart” business-orientated
terminals at the expense of early pro-
duction of cheap mass-market “dumb”’
receivers, though in the long run, of
course, such elements as alphanumeric
addressing, telesoftware, and linkages
with Telex and other databases will have
domestic applications.

One thing which could alter the pattern

would be a feeling of really positive
commitment from TV rental companies,
since 60 percent of all TV sets in Britain
are rented. The rental companies, how-
ever, seem to be cautious, too.

Rather, the line some of them seem to
be taking is to be like everyone else, and
explore the possibilities of the business
market, by persuading businessmen to
rent, not buy. This means that they will
be renting not only TV sets, but whole
business packages.

With offices in general on the brink of

another electronic revolution — word
processing and its associated electronic
filing and memo transmission — those

TV rental companies are committing
themselves to a handful. Yet it seems
they would rather follow that path than
push for an immediate expansion of the
domestic aspect of Prestel marketing.

The other potential modifier of the
scenario would be fulfilment of Post
Office hopes to produce its own add-on
viewdata adaptor for £100. News on this
front is, at the moment, scant.

Commitment

Out of all this one critical figure
emerges. Assuming the Post Office keeps
to its present time-table, and assuming
that manufacturers have no major dif-
ficulties with component supply or PO
approval for their equipment, the Prestel
community as whole feels there must be
100,000 sets by the end of 1980.

If that does not happen, there will be a
loss of overall confidence. Many com-
mercial IPs in the game for long-term
reasons will begin to question their
investment. So, too, will those semi-
public bodies which aim to provide con-
sumer advice and information, leaving
the purely business-orientated IPs and
their customers as main users of the
technology.

It may even be, in the worst case, that
the Post Office eventually will have to
examine its commitment to the mainte-
nance of the Prestel team and the pro-
vision of GEC 4080s. Viewdata as such
would not die then; what would happen is
what looks to be the likely pattern for the
United States — each viewdata user
would have to access not one computer
system where everything can be found,
but several, by the dialling of a succession
of telephone numbers, and with a mul-
tiplicity of billing. The computers could.
be owned by IP conglomerates on the
analogy of today’s magazine publishing
groups.

There are good reasons for not wanting
this to happen. Viewdata strength must
be in its simplicity of use, its near-
universal accessibility to the public, the
cheapness of putting-up information
which could depart if the computer ceases
to be a public facility, a common carrier,
and belongs to one of a tiny group of
industrial giants, and the variety of
information on it.
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PHILIPS has _recently launched a
minicomputer-based viewdata system
aimed at the business market. It offers
‘“some benefits to the business user over
and above other information-handling
techniques” and ‘‘an unprecedented
opportunity for cutting-out the tre-
mendous amount of time wasted in hunt-
ing for information”. )

It appears that Philips realised how
tedious and time-consuming it could be
trying to move through the Prestel system
to the page desired, because it has added
two new facilities to alleviate the prob-
lem. To reduce the work in moving back
and forth between pages within one sec-
tion it has allowed the user to select his
new page by keying-in a single digit
rather than having to return to the index
page every time.

The other feature, the ‘“keyword
search”, is. more general and allows the
user who knows what he is looking for to
have the desired page displayed by enter-
ing some of the title of the page as a key-
word. This is presumably not a full key-
word search because the system cannot
search pages for the input word.

Security

The other features are intended to pro-
vide business users with the tool neces-
sary to make the system useful in their
ervironment. The question of security is
provided for by ““dynamic routeing page
compilation”, as Philips calls it. In plain
English, users are allowed to view pages
only contained in the indices which their
authorisation code allows them to view.
The creation and amendment of pages is
no longer a task which can be sensibly
restricted to a central control, so a special
editing keyboard has been provided to
enable the user to perform these oper-
ations at his terminal, providing his
authorisation code permits. To enable
non-programmers to edit pages there is
an editing process in which step-by-step
instructions are given to ensure that no
mistake can be made in data input. One
can but hope that this foolproof system
does not fall within the range of Shaw’s
principle — “Build a system that even a
fool can use and only a fool will want to
use it”.

There are more enhancements on the
way and they include the linking of the
Philips WP5000 word processor, archiv-
ing on to video disc and the storage of
pages on dictating machines.

If the system were set up within a com-
pany, it could expect to see a con-
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siderable reduction in paper flow, since
about 90 percent, of the paperwork in the
office is internally-generated cor-
respondence. The time saved by the
reduction of information storage and
retrieval effort, on the other hand, is
fairly low — around six percent per sec-
retary — and any increase in productivity
due to this could well be outweighed by
the extra effort necessary when cor-
relating several pages of information — a
difficult task when only one page can be
seen at a time.

One area in which the system produces
benefits is that of making items of infor-

mation available in different locations. In

Viewdata s

Your own private

phone numbers and this could easily be
supplied. .

For the access to be distributed to a
company’s customers requires that there
should be a different security system so
that those customers cannot see or alter
any information they should not. This
means that, under the present security
scheme, each customer should have his
own order index and, once the order has
been accepted, that it should be moved to
another index.

A ‘per page’ or ‘add-only’ type of sec-
urity system could deal with this problem
more efficiently, as it would allow all the
orders to be grouped in one index, and

Philips system will be discussed

The introduction of Prestel terminals makes it possible for organ-
Isations to store and exchange electronic information inside them-
selves and with other organisations. B. Skittrall of the Computer
Systems Laboratory, Queen Mary College, looks at the possibilities.
Although GEC has done the most work on private viewdata systems,
and several other companies have a stake in the area, the

author and the problems are general to all.

here since it is familiar to the

the past this has been achieved by dis-
tributing several copies of the infor-
mation but that is expensive in the cler-
ical time taken in copying and, with the
existence of several copies, there is a ten-
dency for different locations to get out of
step with updates and so produce incon-
sistencies. A viewdata system solves both
of those drawbacks by distributing an
image of the information whenever it is
requested.

The fact that the terminals are not
extremely expensive opens up the greatest
possibilities for a system, because the
terminals may then be distributed to the
sources of the information to be col-
lected, removing one problem of com-
puter systems — having to transcribe data
to get it on to the machine.

Then, instead of having an- order
department which receives orders and
enters them on the machine, the depart-
ment can look at orders which have been
entered on the machine by the customers.
It may seem expensive to have to supply a
terminal to each customer, but if the ter-
minal may be used to communicate with
the customer’s other suppliers, the costs
can be spread and so be somewhat lower
than first considered.

All that is necessary to enable use of a
terminal with many suppliers is to pro-
vide the capacity for several dial-up tele-

hence make it easier for the order
department to process them.

The provision for editing and the
future link with a word processor are
both potential sources of increased effi-
ciency. By allowing the user to add his
own variables into a skeleton page, they
provide the ability for users to fill-in
forms and hence enter data on to the sys-
tem in a manner specified by a member of
the conipany — always assuming the user
co-operates.

Local storage

This has no earth-shattering effects
with the Philips system but it allows users
who are familiar with a viewdata system
to enter the information required on to a
system, even if they are not familiar with
the requirements. I

Although information is available con-
stantly over the telephone network it is
not always convenient to have to dial the
central computer every time information
is required. To reduce the expense
involved in having a dedicated telephone
line and the cost of using it, local storage
stations may be built. A station would not
be a costly item, since it needs only a
normal terminal, a small amount of logic,
some secondary storage — a floppy disc,
for example — and a microprocessor.

(continued on puge 71)

69



CURSOR The

assette Magazine for Pet owners

Each issue contains at ledst five brand new programs.

Plus, editorial coverage, new product announcements,

reviews and programmers hints. £36 for ten issues
mailed direct to you.

76 PROGRAMS
for only ,£1 5

Specially adapted for the PET from Adam Osborne and

Associates best-selling book “Some Common Basic

Programs’’. 76 essential mathematical and Financial
programs on one cassette.

—y

 PET PROGRAMMER
TOOLKIT ...

10 powerful routines that greatly enhance PET
BASIC, all on a single plug-in ROM chip. New
commands include Re-number, Trace, Help, Find,
Unlist, Delete, Append, Auto and Dump.

£55+V.A.T. tor 16 and 32k PETS
£75+V.A.T. tor 8«-PETS with old ROMS

150

Pet Programs
in the
new Catalogue

including: Word Processor £25
Assembler £25
Critical Path £15
Micro Chess £14
French Vocab £10
Music £10
Debtors Letters £15
Backgammon £8
Restaurant Finder £5
Payrolt £25

Program Development Aid System £15
Stock Control £15

Mailing List £15

PET BASIC Tutorial £15

Games Pack £7
PLUS V.A.T

PETHILT
JoWERFUL—
Business Packages ...

PURCHASE ACCOUNTING

Handles Purchase Ledger, prepares a list of
outstanding balances and prints remittance
advices

SALES ACCOUNTING

All the facilities for maintenance of Sales

Ledger, prepares list of outstanding balances

and prints statements. Cassette systems from

£225+V.AT. Disk versions from £350
includes training course.

Petsaft programs are available on cassette or disk for all models of the COMMODORE PET
See them at over 200 computer stores, or contact us direct.
CREDIT CARD orders are accepted by telephone.
PET is the trademark of commodore who recommend PETRALT Business Systems

Peisoit

Radclyife
Edg bas/zam Birnmiighem Blé 8PF

Te/ephone 021-455 8585 Telex 339396

70

Part of the HE.IT

Computer Group

House. bb-6 Hagley Road,

Postcode . ..

Please rush me a copy of your new catalogue of software for the Pet

® Circle No. 186
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(continued from page 69)

The microprocessor would have
software for two purposes. First, so that it
can receive pages from the various sys-
tems and, second, so that it will allow the
user to view the data collected in a similar
manner to that employed when using his
viewdata system direct. The software may
not provide the same dialogue facilities as
the minicomputer-based system but the
degree of sophistication required would
not be so great, because the local storage
terminal would keep only the pages
referenced frequently by the users<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>