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MicroCentre introduce......
High Resolution Graphics

POPULATIDN DISTRYBUTION: 1978

Demographic Display Management information Control system display

HIGR POINY
RESOLUTION

“B2 (vertical) x 756 (horizontall

3-D display with angled labels 3-D plots High-resolution display with alphanumerics
Up to 16 colours can be displayed simultaneously, from a choice of 4069. Areas can be filled with colour,

windows created, graphs plotted, etc—all under control of simple Basic, Fortran or Assembler functions.

At the heart of any Cromemco graphics
system is Cromemco’s “SDI” board, the
most versatile video interface in the
microcomputer industry today. The
Cromemco SDI is designed to meet the
challenge of professional and industrial
environments where uncompromising
performance, reliability, and continued
compatibility are essential.

With its high point resolution, colour map
selection, dual page windowing
function, automatic fill mode, and NTSC
or PAL broadcast compatibility, the most
demanding requirements for a video
interface can be met. The SDI provides a
choice of 4096 individual colours and up
to 754 by 482 point resolution. Its
different modes of operation include bit
or nybble mapped displays with varying
levels of resolution, and window effects
requiring as little as 12k data storage.

RGB-13 Colour Monitor

Thie Cromemco RGB-13 Colour Monitor
has been specially designed for
optimum colour graphics performance
when used with Cromemco’s SDI video
interface. It includes a fine-pitch 13™
CRT with a high-precision electron gun,
internal magnetic shielding, and
implosion protection band. The monitor
combines alphanumeric character
generation with colour graphics and

MicroCentre
Tel: 031-556 7354

high resolution, to give an overall
performance vastly more superior than
conventional colour TVs or CRT
terminals.

Graphics Software

Cromemco’s graphics software package
rovides an interface to Fortran IV,
atfor, Macro Assembler, 16K Extended

Basic and 32K Structured Basic, It is

written for ease of use and takes full

advantage of the RGB-13 monitor's

special graphics facilities. Thus itis

efficient, flexible and extremely fast.

The package contains routines to

change the colour map, scale the

display area, draw dots, lines and

circles, display text, and fill areas with

colour.

Screen

addressing

can be by

absolute or

relative co-

ordinates.

Model Z2H/GS Graphics System

The Z2H/GS is a special configuration of
the Z-2H Hard Disk computer which
includes full graphics capability and soft-
ware. Yet at under £8,000 it’s a fraction
of the cost of comparable systems. Itis
ideal for applications in medical
imaging, computer-aided instruction,
pattern recognition, and the television
industry.

The Z2H/GS includes a Z-80A
processor, 64k of RAM memory, integral
11 megabyte hard disk, RGB-13 colour
monitor, 2 floppy disks, printer interface,
RS-232 serial interface, and graphics
software package.

Z-2H
@L‘fm 'fl!(r,ﬂp(mL .

€ Cro
m:nluv— Graphes System

The high-performance Z2H/GS colour graphics
system includes a Z-2H hard disk computer, RGB-13 colour monitor, and
comprehensive graphics software package—all for under £8,000!

For [ Cromemco... call the experts

‘ SN
LEADING UK 2
DISTRIBUTORS
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Complete Micro Systems Ltd.,
30 Dundas Street
Edinburgh EH3 6JN




WHY MONI(EY

In little over 18 months PCW’s subscriptions Don’t waste time and shoe leather. Just check
» have risen from 2700 copies to just over 6000 the coupon beneath (or use the subscription

copies. Why? Because PERSONAL COMPUTER  card which has probably already fallen on your

WORLD is by far the largest-selling micro- floor!), slip it into an envelope with your remit-

computing publication in the UK (or Europe, tance and address it to Personal Computer

for that matter) and local newsagents often run World, Subscriptions Dept, Freepost 7, London

out. It isn’t their fault. With the kind of growth WIE 4EZ. You don’t even need to put a stamp

in sales PCW is making it is almost impossible for  on the envelope!

them to judge exactly how many copies to

order,

SUBSCRIPTION ORDER FORM

I would like to subscribe to Personal Computer World for one year (12 issues).
Please start my subscriptionfromthe_~ issue,

O This is a new subscription O This is a renewal

[J UK:£10.00. O Rest of the world: £17.00,

O I enclose my cheque, made payable to Personal Computer World, for £

O Please invoice my company (UK only).

Name
Address

Please use block capitals.

For Office use only Dai l ]b[ I JchD:]jje

Please send this order form, with your remittance, to Personal Computer World
Subscriptions Dept, Freepost 7, London W1E 4EZ, No stamp is required.

»



When it comes to The UIC centre Contact us now
oredinle VIC 20 wa eimery ot your
incredible VIC-

has to offer, there’s It S the add on tO Start VIQ—20. When
one cost-free add- o you've found how
onivwillpayyouro WItH for your WD) bevic20make
consider right from iteasy for you to

the start-The VIC Centre. Established by
Adda Microshops Ltd, part of the success-
ful Adda Computers group, The VIC Centre
aims to offer the kind of service you'll not
find anywhere else in the country.

To begin with, our business is
dedicated towards providing you with a
“one-stop” source for the VIC-20, VIC-20
peripherals and VIC-20 software. On the
basis of a very simple philosophy: to
provide a friendly, fast and comprehensive
service for the world’s most user-friendly
and helpful personal computer.

We'll be amongst the first to have
available supplies of the VIC-20 with its
magnificent sound and colour capabilities.

learn all about computing, we’ll supply the
software to help your knowledge grow.

We’ll keep you informed of new
peripherals which will give the VIC-20
system unrivalled versatility on applications
ranging from home budgeting and video
games to business records and statistics.

All our customers benefit from our
telephone technical advisory service and
in-store repair facilities.

If you want to get to the heart of what
the VIC-20 system is all about then go
straight to the centre-The VIC Centre -
and join our information service now.

Just complete and post the coupon.
Or telephone 01-579 1962.

1% . TELEVISION POWER My PLUG- IN
UNIT [ PRINTER OR MONITOR PACK EXPANSION PROGRAMS
TELERIONEaND ||| SNGLE e | W6pu,aron| | | FPADDLE ||| SNEMORY| | KGR | | Twe,
TELECOMPUTING LIGHTPEN BOARD
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42 NEWSPRINT':
The inimitable
Guy Kewney reports.

51 CTUK! NEWS:

Like the butter,
it’s spreading every-
where!

5 3 PCW SHOW:

Latest update on
the show you can’t
afford to miss.

54 LETTERS: Our
readers have
their say.

58 BENCHTEST:
Steve Withers

takes the lid off

Tandy’s Model I11.

67 UP THE SHARP
END: What it’s
really like in the
microworld.

688ECRETS OF

SYSTEMS
ANALYSIS: Lyn
Antill concludes her
series.

70 BACK ISSUES:

What you’ve
missed and how to
catch up.

73 CALCULATOR
CORNER: More
quirks, this time on
the T151-I11.

75 BANKS’ STATE-
MENT: Martin
Banks presents another
microworld overview.

78 YOUNG COM-
PUTER WORLD:

Especially for our

younger readers.

80VIEWDATA: An
update from
Adrian V Stokes.

82 WORD
PROCESSOR
BENCHTEST: David
Tebbutt reports on
Spellbinder.

89PRINTER SUR-
VEY: Just about
everything you could
want to know on just
about every printer on
the market!

104 MICROHOL-
ISM: Do you

suffer from this fast-

spreading ailment?

/ ==
Z e

BOOKFARE:
Malcolm Peltu
reviews the latest
printed words.

PATTERNS:
110 Alan Sutcliffe

continues his series.

11 MICRO
CHESS: With

our resident expert

Kevin O’Connell.

116 COMPUTER
ANSWERS:
Sheridan Williams and
his team answer your
queries.

NEWCOMERS
118 START

HERE: Our quick
intro for those new to
microcomputing.

122 DIRECT
ACCESS: In
Store, full User Groups

Index, Transaction
File, Network News

and Diary Data.
SUB SET:

13 More useful

assembler-language
subroutines.

140 LEISURE
LINES: JJ
Clessa poses more

problems for your
micro,

141 PROGR AMS:
Our readers’
latest listings.

152 BLUNDERS:
Red face time
again!
191 CHIP CHAT:
Europe’s
leading microgossip
page.
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THERE'S
NOTHING

LIKE
GETTING

YOUR
HANDS
ONIT!

Personal Computer World is the largest-selling
microcomputer magazine outside of the USA. We
must be doing something right. But even PCW has
its limitations.

Touch the keys in the picture. Nothing happens,
right? There just isn’t any substitute for hands-on
experience of new and exciting machinery and
software.

This year, The 4th Personal Computer World Show
is twice the size of last year’s event. Almost every
big name (and a lot of smaller ones) in the micro-
electronics industry will be represented somewhere
in our new-style exhibition. And there will be
many products on display that have never seen

the light of day before.

Taking a leaf out of the West Coast Computer
Faire’s book, we’ve divided the Show into two
broad areas of interest. A massive display of
business applications upstairs, and a mouth-
watering range of hobbyist-orientated products
downstairs. Downstairs, too, you'll be able to
watch a battle of electronic wits in The 2nd
European Microcomputer Chess Championship
or talk to any one of the many representatives
from computer societies and the ComputerTown
UK! network.

In short, The 4th Personal Computer World Show
will have something for everyone to get their
hands on. Can you really afford not to be there?

Cunard Hotel, Hammersmith
10th, 11th, 12th September 1981
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Take this voucher to the 4th Personal Computer World Show at the
Cunard Hotel Hammersmith on 013 September 1981 and you will
¢ ] receivea 50p discount on the £3.00 entry fee. Not exchangeable for cash
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£
1600
1900
PO.A.
P.O.A.

MX 80T
MX8O0/FT
MX100

SALES - LEASE - HIRE

and other services
64K

Z2—>IXIWIMOCO®

SUPERBRAIN 64K

SUPERBRAIN STANDARD MODEL
(350KB DOUBLE DENSITY DISK DRIVE)
SUPERBRAIN QUAD MODEL

(700KB QUAD DENSITY DISK DRIVE)
SUPERBRAIN + PRINTER

(BUSINESS SYSTEM CONFIGURATION)
SUPERBRAIN + PRINTER

+WORD STAR’ SOFTWARE PACKAGE
(COMPLETE WORD PROCESSING SYSTEM

ALL CPM SOFTWARE P.O.A.
PASCAL WORDSTAR INCOMPLETE RECORDS
FORTRAN MAGIC WAND INTEGR. ACCOUNTS
CIS-COBOL SPELLBINDER SALES LEDGER
COBOL 80 MAILMERGE PURCHASE LEDGER
FORTRAN 80 DATASTAR NOMINAL LEDGER
MBASIC SUPERSORT 1 INVOICING
CBASIC IBM 3780 EMU PAYROLL
APL STATIONERIES STOCK CONTROL
I\gIIjM DBMS

I

EPSON

Unbelievable quality from the world’s
largest print head manufacturer.

Qume £1295

325

380
20

HARDWARE

APPLE 16K VIDEOC OUTPUT ONLY .
DISC DRIVE WITHOUT CONTROLLER
DISC DRIVE WITH CONTROLLER
16K ADD ON

CARDS & ACCESSORIES

ALF MUSIC SYNTHESISER CARD
TIMING MODE INPUT BOARD

ALF MUSIC ALBUM 1

ALF MUSIC ALBUM 2

ALF MUSIC ALBUM 0 (CHRISTMAS)
ANALOG OUTPUT BOARD 4 CHANNEL
ANALOG OUTPUT BOARD 8 CHANNEL
A1-02 DATA ACQUISITION CARD
DIGITAL INTERFACE
PROTOTYPE/HO8BY CARD
PARALLEL PRINTER INTERFACE CARD
COMMUNICATIONS CARD

HIGH SPEED SERIAL INTERFACE CARD
PASCAL LANGUAGE SYSTEM
CENTRONICS CARD

APPLESOFT FIRMWARE CARD
INTEGER CARD

EUROCOLOUR CARD

SPEECH LAB

PROGRAMMERS A|D 1

AUTO START ROM PACK

GRAPHICS TABLET

CONTROLLER CARD

APPLETEL SYSTEM

80-COL DISPLAY CARD FOR BASICS
DISC'TO CONVERT DV80 TO PASCAL
APPLE JUICE

APPLE BLACK & WHITE MODULATOR
HEURISTICS CONTROLLER 70
HEURISTICS SPEECHLINK 2000

tEEE INTERFACE

CLOCK/CALENDER CARD
SUPERTALKER

ROM-PLUS BOARD

ROMWRITER

COPYPLUS ROM

MUSIC SYSTEM COMPLETE

PRINTERS
SILENTYPE 80-COL GRAPHICS PRINTER
10 ROLLS THERMAL PAPER FOR

AZM0O034

DUSCT COVER FOR SILENTYPE
PRINTER

CENTRONICS_ 737 PRINTER

C/W ADAPTOR

11x9.5” PAPER FOR CENT. 737

12 ZIPPACK RIBBONS FOR CENT.737
DUST COVER FOR CENT.737 PRINTER

TEXAS OMNI 810 PRINTER

T1810 PAPER 11x14,5" (2000)
T1810 PAPER 11x15.5/16" (2000)

TEXAS 810 RIBBON

FULL UK ASCII

DUST COVER FOR T1810 PRINTER
PAPER TIGER PRINTER WITH GRAPHICS
SERIAL CABLE FOR TIGER PRINTER
GRAPHICS SOF TWARE FOR TIGER/G
2000 SHEETS 11x9.5 PAPER 1 PART
RE/INKING RIBBON & ROLLER SET

* All prices ex. VAT _
* On site maintenance. Low Costl|

* On site customer training

35

BU

20

Py

55
150

120
176

SOFTWARE

APPLE DESK TOP PLAN

CCA DATA MANAGEMENT SYSTEM
CONTRIBUTED SOFTWARE VOLS 3-5
CONTRIBUTED SOF TWARE VOLS 1-2
MICROCHESS 2.0 CHESS DISK

DISC UTILITY PACK

APPLE BUSINESS CONTROLLER
PROGRAM

APPLE POST PROGRAM

APPLE BOWLING DISKFTTE

3.3 DISK OPERATING SYSTEM
APPLE CASHIER PROGRAM

APPLE WORD PROCESSING PROGRAM
STELLAR INVADER

APPLE FORTRAN PACKAGE

APPLE PLOT

APPLE ADVENTURE

MICROCHESS 2.0 CHESS CASSETTE
CHECKER KING DISKETTE

GAMMON GAMBLER

BRIDGE PARTNER

VISICALC DISK & BOOK COMPLETE
MILLIKEN MATHS PACKAGE
ESTATE AGENTS (RES. PROPERTIES)
MICROBASE MAILING LIST
MICROCHASE STOCK CONTROL

DOCUMENTATIDN

APPLE Il REFERENCE MANUAL
6502 HARDWARE MANUAL

6502 SOFTWARE MANUAL

APPLE 11 BASIC PROGRAM MANUAL
APPLESOFT 1l REFERENCE MANUAL
DOS 3.2 MANUAL

APPLE 11 BASIC TUTORIAL MANUAL
AUTOSTART ROM MANUAL

GENERAL ACCESSORIES

(10) BLANK APPLE DISKETTES
VINYL CARRYING CASE

MINT DISC LABRARY BOX

DUST COVER FOR APPLE 11

DUST COVER FOR APPLE DISK DRIVE
APPLE DESK TWO TIER

PRINTER TABLE FOR APPLE
PRINTER DESK ECONOMY RANGE
TWO TIER DESK ECONOMY RANGE
SINGLE TIER APPLE DESK

ADD ON PRINTER STAND FOR APPS
MONITOR SHELF FOR APPS
FREESTANDING MONITOR SHELF
DATA DESK TWO T1ER WORKSTATION
DISCOFLEX FILING CASE-MINI

VIDEO MON{TORS

9 HIGH RESOLUTION B/W MONITOR
9* BLACK & WHITE VIDEQ MONITOR
12 BLACK & WHITE VIDEQ MONITOR
CABLE FOR VIDED MONITDR

12’ VIDEO MONITDR GREEN DISPLAY
MONITOR CABLE FOR VM12G

VERSA WRITER

280 SOFTCARD

TABS ACCOUNTS

MICROCOMPUTER HIRE SERVICE

Superbrain with application packages
Apple System
PET Tandy Sorcerer Horizon Printers

A TRIAL PERIOD FOR YOUR COMPUTERISATION.

LONDON
&
NORTH

—Promglow Ltd, 3 Westholm, London NW11. 01-453 5845

50065 Evenings

Microcomputer Spacedrome, 12 Dene Road, New Southgate. Tel 01-368 9002.

6 PCW
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-»" THE CRICKET 101 PRINTER

ONLY LOW COST
£199.50 80 COLUMN
inc V.AT THERMAL

UK MAINLAND PRINTER
DELI VERY

PLUS ONE ROLL OF

PAPER
FEATURES = —
(1Y SELF TEST INITIAL ISATION MESSAGE AFTER POWER DN
(2> 37 PRINTABLE L_HARACTERS,INCLUDING UPPER &% LAOMER CRASE.
(3> ENGLISH PDUND SIGN CaMN BE SWITCHED INTD CHA RARCTER SET.
4> SINGLE 0OR DOUBLE WIDTH SELECTED BY CONTROL CADES.
(5> AUIET DPERATION. .
(5) SIMPLE MECHANICSFOR RELIABILITY.
(7Y DESIGNED & MANUFAC TURED IN U.K.
GENERAL SPECIFICATION.
PRINT METHOD:- NOWN IMPACT THERMAL.
PRINT MATRIX:- 7%5
PAPER TYPE:- TEXAS INSRUMENTS THERMUOGRAPHIC »N® .972683
CHARACTERS PER LINE:- 38 (SINGLE WIDTH>».
LINE SPACING:- 5 PER INCH.
PRINT RATE:- 20 CHARACTERS PER SECOND.
POWER REQUIRMENMNMTS .
229V TN 268Y S5A/68HZ.
185y TO 125¢Y 58-/68HZ.
28 . WATTS.
PHYSIChnL
SIZE 16.5 2 8.5 ¥ 5.5 INCHES.

CRICKET PERIPHERALS

WEIGHT 7LBS.APPROX.
PARALLEL CENTRONICS STYLE

8 Bit ASCII, with strobe
& Busy (H) or Busy (L)

OPTIONAL INTERFACES
available for PET, APPLE, NASCOM,

SORCERER only £35.00 each.
Others soon to come.

Allow 30 days for delivery, full refund if goods
returned within 14 days.

92 LONDON RD !
KNEBWORTH, HERTS
Tel: 0462 57578 Daytime
0438 812948 Evenings

Name

—— e e e e — e —— —— — ]
Order to CRICKET PERIPHERALS. I
92 London Road, Knebworth, Herts |
QUANTITY: |
Cricket 101 printers @ £199.50 each I
Interface cards type @ 35.00 each l
Signed TOTAL :

Address
__________________ |
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NEW

16K add-on RAM card for Apple

U-RAM16

U-Microcomputers announce the first of a ) N

new range of Apple computer
accessories —a 16K RAM card

compatible with the Apple
Language Card.

® PASCAL compatible —runs
all PASCAL programs.

@ CP/M compatible—increases
RAM to 56K.

@ Visicalc compatible —model
size increased to 35K.

® Makes Integer ROM card
obsolete — DOS 3.3 automatically
loads into U-RAM 16.

@ Memory saver software.

Order Code

U-RAM16 £95.00

A&T + VAT £14.25. Total £109.25

U-RAM16k £75.00

Kit + VAT £11.25. Total £86.25

Want to write bigger \

Applesoft programs?

This software package will relocate
the DOS onto the U-RAM16 hence
allowing another 12K of main RAM
to be used. If you buy second
U-RAM16 it can have integer loaded
into it hence allowing both
languages and larger programs.

Price — phone.

Price

u-s232¢ =

QOur answer to the Apple serial

interface problems — Yes ours is PASCAL
and CP/M compatible and it has full
handshaking. Board rate selectable
from 75 to 192000.

7 U-Z80 w N

Ovur plug-in Z80 processor board for
your Apple — ot a price you can
afford. Allows CP/M to be run plus
lots of languages and applications
packages.

Order Code Price
U-Z80 £95.00
A&T + VAT £14.25. Total £109.25
U-Z80k £75.00
Kit + VAT £11.25. Total £86.25
CP/M £30.00
Operating

System + VAT £4.50. Total £39.50

“ Quantity Discounts \

Quantity discounts on URAM16,
US232C, UZ80. Mixed orders accepted:—

A&T  51010€85eq. 11 + £75 ea. + VAT,

Kit 51010-£65 ea. 11 + £60 ea. + VAT

Special Apple Offer! \

Order a 48K Apple with a discdrive
at the list price —=£1190 and we'll
give you a U-RAM16, U-S232C and
a U-Z80! Beat that for value!

Order Code Price
APPof .  £1190.00
MAIL ORDER OL VAT £178.50. Total £1368.50
Accessories

Order Code Price VAT Total

£299.00 £44.85 £343.85
£349.00 €52.35 £401.35
€ 14.00 £ 210 € 16.10

D Disc without I/F
S Silentype printer
RF RF Modulotor

/// IR /// i T

MADE IN

/—
GIVE YOUR APPLE

EYES g
Video Camera interface.

With the DS65.
Order Code Price
DS65 £265.00

+ VAT £39.75. Total £304.75

" APPLAB N

THE interface for your lab

Asingle card with 12 bit D/A, 12 bit
A/D, clock and parallel I/O lines. If
you bought a card for each function
ou'd spend a £1000.00! Includes
ﬁigh speed acquisition software.
Order Code

APPLAB £456.00

Multifunction + VAT £68.40. Total £524.40
lob instrumegnt I/F

LIGHTPEN

Low cost light pen fitting into
Apple game I))O socket. Basic and
PASCAL compatible.
Order Code

LP

Light Pen

Price

Price

£34.00

+ VAT £5.10. Total £39.10

ENGLAND

APPLE
SYSTEMS

consulit our experts!

—Business Systems

call Roy Stringer or Tony Smith
— Scientific Systems

call Dr. Bill Unsworth

Order Code Price Full ronge os per Microsense price list. U-Mi Ltd
- -Microcomputers Ltd.
'A{T 5232C e T£oZ|5£l.0(9) 95 b 2.8, 8.2.8.0.0 8.0 2 ¢ 1 Winstanley Industrial Estate,
. | g : Long Lane, Warrington,
U-5232Ck £75.00 CORVUS 5MB Cheshire, WA2 8PR.
Kit + VAT £11.25. Total £86.25 ...hard disc for your Apple. Telephone: 0925-54117/8
- NOW ON DEMO!
U-MICROCONMPUTERS
) -
ENELEEESEEE SN WE GOSN SE S EE S E I W OW I WSS RN
To: U-Microcomputers Lid., Winstanley Industrial Estate,
ORDER FORM Long Lane, Warrington, Cheshire WAQYSPR [ ]
Order Code Q. | Price - | Totol Price Name B B :
Address |
- ]
B T — [ ]
l. B — n
TOTAL Access[J No.- | S Cheque enclosed {J L]
Access telephone orders accepted — Ask for Berenice. pcrs W
n

All prices include P&P. Official Orders welcome. Allow ten days delivery. 12 months warranty.

y
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GW ComputersiLtd

CALLERS BY APPOINTMENT ONLY
LONDON WC1. TEL NO. 636 8210/631 4818

SUPERBRAIN

Intelligent Video Terminal Systems

350K or 700K of Disk Storage

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

COMPUSIAR"

Functional characteristics

The CompuStar 10 megabyte Disk Storage System
(DSS) consists of read/write and control electronics,
read/write heads, a track positioning mechanism, a
spindle drive mechanism, dual disks, an air filtration
system, and our exclusive 255 user controller — all
packaged in a compact desktop enclosure. Although
designed primarily to accommodate multiple
CompuStar Video Processing Units (described at left),

the unit can easily be connected to a single Super- DNATC | GeSomnce
Brain Video Computer System to facilitate additional
disk storage. When used with CompuStar VDUs, how-
ever, the integral Z80 based controller will permit up
to 255 users to “‘share’” the resources of the disk with
minimal CPU response degradation.

Read/Write Heads and Disks

The recording media consists of a lubricated thin
magnetic oxide coating on a 200mm diameter
aluminium substrate. This coating formulation,
together with the low load force/low mass Winchester
type flying heads, permits reliable contact start/stop
operation. Data on-each disk surface is read by one
read/write head, each of which accesses 256 tracks.

THREE TYPICAL PACKAGE DEALS. NORMALLY NORMALLY

'01-SUPERBRAIN 64K RAM 320 K
02-EPSON MX80 F/T RS232
03-CABLE
04-12 MONTH WARRANTY
05-DELIVERY IN U.K.
06-TRAINING SESSION
07-CPM HANDBOOK
08-50 BASIC EXERCISES
09-BOX PAPER (2000 SHEETS)
10-DBMS (DATABASE)
11-WORD-STAR (ELSEWHERE 250)
12-MBASIC-80
13-40 MEMOREX DISKETTES
14-DOS+ AND DIAGNOSTICS
15-AUTOLOAD/CLOCK/MULTIKEY
16-DATASORT

(NOT INC VAT)
OUR PRICE * * * * 2950.00

01-SYSTEM 3=ABC-26 COMPUTER (Z80:2*8"'DISKS:2.3 MEGABYTE: CP/M:MP/M)

1950.00
425,00
25.00
235.00
40.00
50.00
8.75
8.75
20.00
195.00
190.00
150.00
114.00
125.00
50.00
50.00

3636.50

L N A N

02-NEC SPINWRITER 5510 & TRACTOR

03-15 AS ABOVE WITH APPROPRIATE COMPATIBLE CHANGES

{(NOT INC VAT)

OURPR'CEQG&«.;&&Q«.QQ&n&QQ-

6095.00

01-SUPERBRAIN 64K RAM 700K
02-NEC SPINWRITER 5510
03-CABLE ADAPTER

04-12 MONTH WARRANTY
05-DELIVERY IN U.K.
06-TRAINING SESSION

07-CPM HANDBOOK

08-50 BASIS EXERCISES

09-BOX PAPER (2000 SHEETS)
10-DBMS (DATABASE)

11-WORD STAR (ELSEWHERE 250)
12-MBASIC-80

13-25 DYSAN D/SIDE DISKETTES
14-DOS+ AND DIAGNOSTICS
15-AUTOLOAD/CLOCK/MULTIKEY
16-DATASORT

2395.00
1695.00
25.00
410.00
50.00
50.00
8.75
8.75
20.00
195.00
190.00
150.00
150.00
125.00
50.00
50.00

5572.50

{NOT INC VAT)
OUR PRICE * * * * 4850.00

LA R B
4196.00
1845.00

1050.00
7090.00

R R OR R R BB R R R &R RN R R R E R R R R R R R R R ER R RR N

CORRESPONDENCE ADDRESS ONLY: 55 BEDFORD
COURT MANSIONS, BEDFORD AVENUE, LONDON WCT1.
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*** MAIN MENU DISPLAY ***

WIDELY USED IN UK/FRANCE/USA AND ENGLISH SPEAKING COUNTRIES FOR ITS
OVERALL FLEXIBILITY AS A COMPLETE BUSINESS PACKAGE.

Includes inventory, Database, Management, Invoicing, Mailing Addresses, Statements, Sales/Purchase Ledger

with or without Auto Stock Update and Double Entry Journals including Nominal Ledger; plus A’C Receivable
and Payable making Auto Bank entries.

13=PRINT CUSTOMER STATEMENTS
14=PRINT SUPPLIER STATEMENTS
15=PRINT AGENT STATEMENTS
16=PRINT TAX STATEMENTS
17=RUN SEPARATE PROGRAMS
18=CHANGE VOCABULARY

01=ADDRESS SECTION
02=STOCK CONTROL
03=A/C RECEIVABLES
04=SALES LEDGER
05=A/C PAY ABLES
06=PURCHASE LEDGERS

07=BANK UPDATE

08=USER DATABASE AREA
09=INVOICE CREATION
10=ORDER FILES

11=30/60/90 DAY AGE ANALYSIS
12=ARITHMETIC SECTION

19=PRINT YEAR AUDIT
20=PRINT PROFIT/LOSS A'C
21=DISK DIRECTORIES
22=CASHFLOW FORECAST
23=PAYROLL (N/AVAILABLE)
24DISK SWAP/EX)T SYSTEM

{9.00)
{9.00)

(9.00)
(9.00)

(LEVEL 8.00 @ 975.00)

- P 3
FUs M ENUCHat REeR {LEVEL 9.00 @ 1075.00)

»Quit or .Random or .Sequential or .Key sorted field or .Other functions
»Quit or .All or .Part or Specific

YQuit or .Fast screen or .Slow screen or .Rapid print or .Pausing print
»Quit or .Continue or .Amend or .Delete or .Print

»Quit or .Double entry or .Alter filename or .Echo input or .Print options
»Quit or .Mail ticket or .Columnated or .Raw data line

»Quit or .Add or .Subtract or .Multiply or .Divide

»Quit or .Greater or .Smaller or .Cross refer two files

WHICH OPTION

++++++++ SUPER — BUS ++++++++ A NEW HIGHER LEVEL OF THE ABOVE PACKAGE .. . HAS BEEN REDUCED IN SIZE BY 50 PER CENT
TO A SINGLE 15K BASIC PROGRAM, AND COMPUSTAR FOR COMMON DATA RETRIEVAL LEVEL 10.00 rreRet 1475.00 et
DBMS (A SUBSET OF THE ABOVE) HAS A SMALLER MENU OF THE FOLLOWING OPTIONS:

01=;02=;08=;17=; 18=;21=; 24=, PRICE 195.00

DBMS (EXTENDED SUBSET) HAS:

01=;02=;04=;06=;07=;08=; 17=; 18=; 21=; 24=, PRICE 475.00

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

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

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

CONTACT TONY WINTER ON 01.636.8210 OR 01.631.4818 AND IF UNAVAILABLE THEN LEAVE A
CALL-BACK MESSAGE (CLEARLY STATING YOUR TELEPHONE NUMBER AND NAME) ON THE
24-HOUR.ANSWER-PHONE, WE CALL BACK ANYWHERE IN THE WORLD.

IMPORTANT!!! No hardware is any value without the software, and our software is unequalled. We give you a
discount to set you going. Just decide on the system you intend purchasing, and take 10% of its value off the price
you would have to pay for the software. You could get the software free with the hardware if you choose the best

system we sell.

COMPUSTAR * COMPUSTAR

64K MDL 10 VPU 1695.00
64K MDL 15 PRNT 1595.00
64K MDL 20 VPU 2495.00
64K MDL 30 VPU 2695.00
64K MDL 40 VPU 2995.00
10 MEG INTERTEC 2950.00
32 MED INTERTEC 7950.00
96 MEG INTERTEC 8500.00

SUPERBRAIN * SUPERBRAIN

64K + 320 K DISK 1950.00
64K + 700 K DISK 2395.00
64K + 1.5 M DISK 2995.00
EMULATOR TERML 495.00
INTERTUBE Il TML 495.00
5 MEG CORVUS. DISK 2250.00
11 MEG CORVUS 2955.00
CORDLESS PHONES 135.00
SHUGART DRIVES 95.00
TRACTORS 150.00

SYSTEM 1 3750.00

PRINTER * PRINTER

OKI MICRO-80
OKI MICRO-83
EPSON MX8OF/T
TEXAS 810
DIABLO 630
NEC 5530

NEC 5510

NEC 5525

QUME 5/55
SHEET FEED

SYSTEM 3

425.00
795.00
450.00
1395.00
1695.00
1595.00
1695.00
1895.00
1950.00

BUS MANUAL 9.00 FREE.OO

SYSTEM 2 4195.00

64K+750 K DISK
CRT AND S100 BUS
IN 1T INTEGRAL UNIT

64K+5.3 M DISK
CRT AND CORVUS
IN 1 SUPERBRAIN UNIT

60K+2.4 MEG
CRT AND TWIN 8"
IN 1 ABC-26 UNIT

4195.00

CcoBOL-80
WORD-STAR
CBASIC
TEXTWRITER

FORTRAN-80
PASCAL UCSD
SUPER SORT
BASCOMPILER
SUPER CALC (CPM) 125.00 T/MAKER
BUS VER 8.00 975.00 / BUS VER9.00

10% OF HARDWARE PRICE OFF ANY SOFTWARE.

DELIVERY !/ 5/10/15/20 DISKS
6/12 MTH WARRANTY / 24/48 HOUR REPAIR
RIBBONS & THIMBLES / MANUALS

BASIC MANUAL / 2000 SHEETS PAPER

200.00
275.00
120.00
190.00

150.00
420.00

55.00
190.00
195.00
475.00

MBASIC 80

CIS COBOL

MAIL MERGE

DATASTAR

DBMS (DATABASE)

DBMS (EXTENDED)

OUR PRICE INCLUDES FREE:
TRAINING SESSION

CABLES

EXTENDED WARRANTY IF REQD
CPM HANDBOOK

/
/
/
/
/
/
!
5
BUS PROGRAM 975.00  /
/
!
/
/
!
!
/
/
/
!

320.00
195.00
75.00
75.00
150.00
1075.00

IF YOU WISH TO MAKE THE WARRANTY TO 1 YEAR THEN ADD 5% OF HARDWARE COST. OTHERWISE NO MAINTENANCE

SCHEDULE, SIMPLY AD-HOC CHARGES AFTER WARRANTY EXPIRATION, SAME QUALITY SERVICE.

DOS + AND DIAGNOSTICS FOR SUPERBRAIN SPECIAL ... .125.00 REPEAT KEY AUTO-LOAD, RAM CH!P TEST,
FAST FORMAT BOTH DRIVES, FAST COPY TRACK TO TRACK TPU TEST, RS232 TEST, SCREEN TEST, DISK TEST (VAR
QUS), DISK 1/O TEST.
MAIL ADDRESS G.W. COMPUTERS LTD. 55 BEDFORD COURT MANS. BEDFORD AVENUE. W.C.1.
DUE TO LONG TERM CONTRACTUAL COMMITMENTS WE ARE ONLY ABLE TO GIVE RESTRICTED
APPOINTMENTS AT ONE OF OUR LONDON OF FICES. CONTACT TONY WINTER ON TELS 01.636.8210
AND 01.631.4818. ALSO 24 HOUR ANSWERPHONE. IF YOU JUST WANT LITERATURE THEN CLEARLY
STATE YOUR NAME AND ADDRESS, WE WILL MAIL YOU A STANDARD INFORMATION PACK.
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INNOVATIVE
TRS-80 SOFTWARE

FROM THE PROFESSIONALS

This program is a highly accurate computer simulation of the flight of the Space Shuttle Columbia from the
initial countdown through the launch period, the launch itself and into a stable orbit. The craft may be
manoeuvred within the orbit and then dropped out to finally fly through the atmosphere to a safe touchdown.

The attraction of this simulation is its authenticity. So far as is possible, it follows the actual parameters of the
first Columbia flight with only one or two minor exceptions. The shuttle, of course, starts its flight pointed
vertically into the sky and carries a huge fuel tank to provide the fuel for its three main engines in addition to the
solid fuel rockets which provide the major thrust to lift it off the ground. Two minutes into the flight the rockets are
jettisoned, having burned all their fuel. The count-down for take off starts at T-20 seconds. At T-10 seconds the
shuttle motors start firing, but the shuttle remains tethered until T =0. When the shuttle blasts off, the pilot must
guide the craft into its orbit by controiling its attitude and track. A number of guidance controls are supplied,
together, of course, with control of the shuttle motors’ thrust.

The simulation may be started at one of three points in time: either at take off, at a point where the Columbia
is in a stable orbit round the earth, or finally, prior to landing. Measurements of speed, fuel and so on may be
selected for either Metric or Imperial measurements. All of the physical forces which acted upon the actual flight
are taken into account. One departure from fact has been included in that the two solid fuel rockets have had their
thrusts increased from 26 to 36 million Newtons so as to give the pilot an increased latitude for error. In other
words to make the take off easier.

A fascinating program, the more so because it follows fact so closely. Available for the Modei | and
Model (Il TRS 80, Model | and Model Il Genie and on tape or disk. The tape version will run in 16K, the
disk in 32K.

Tape version £14.95 Disk version

Both inclusive of V.A.T. but plus 50p P & P (if ordered alone).
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage.

MOLIMERX LTD.

A. J. HARDING (MOLIMERX)

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

TEL: [0424] 220391/223636 TELEX 86736 SOTEX G
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WNOVATIVE
TRS-80 SOFTWARE

FROM THE PROFESSIONALS

First there were the TRSDOS's, 2.0, 2.1, 2.2 and 2.3. Then came Newdos +, essentially a patched version of the TRSDOS’s but with a
number of very useful commands and utilities added. Then VTOS 3.0 and VTOS 4.0. These constituted a departure from the earlier DOS's
and featured Device Independence so that devices such as the keyboard, printer, VDU and disk drives could interact directly together. Then
came Newdos80 which is a rewrite of Newdos +, adding new utilities and new Basic commands, its main features being the ability to mix
difterent capacity drives on the same cable and the ability to use variable length records. Now from LOBO International comes LDOS, the
fifth generation disk operating system tor the TRS-80 microcomputer. It combines most of the advantages of the preceding disk operating
systems and unlike some of them, is accompanied by a complete and readable set of documentation, which includes a Technlcal Section
containing relevant addresses.

It is Impossible to describe all of the features of LDOS in an advertisement. For instance it includes no less than 35 library commands
as follows: —

APPEND COPY DEVICE DIR DO FILTER KILL
Lis LINK LIST LOAD MEMORY RENAME RESET
ROUTE RUN SET SPOOL ATRIB AUTO BOOT
BUILD CLOCK CREATE DATE DEBUG DUMP FREE
PROT PURGE SYSTEM TIME TRACE VERIFY XFER

All of the useful abbreviations in Newdos are included and the System Commands in Basic (CMD) now number eleven. A program
called LBASIC/FIX is included, with which the normal TRSDOS Disk Basic may be patched to include a number of new commands and
features. A Job Control Language is included and in fact is one of the most powerful features of LDOS. It allows the user to compile a
sequence of commands or key strokes for later execution as a chain, with or without user intervention. There are too many new features to
list them herein, but examples are: The ability to provide an audible signal, output through the cassette port. To flash or blink a one line
message on the video display. A WAIT feature is included so that the machinecan be put into a *‘sleep’’ state until such time as the system
clock matches the time specified. And so on!

) Hard disks in addition to sini:e'ldpuple density, single/double sided, 8” and 5% " floppies are supported although they may, of course,
require hardware modifications. Utilities included in the package are:

BACKUP COMMAND FILE FORMAT LCOMM

PATCH RS232 KEY STROKE/MULTIPLIER PRINTER FILTER

A Basic Renumber facility is Included, as is a Basic Cross Reference function. Both are similar to the ones in Newdos + and Newdos80.
Most of the utilities are library commands which were existent in the previous DOS's, have been improved with the addition of new
functions or facilities.

The prime development team of LDOS consisted of no less than 8 first rank programmers and they had the support and advice of six
other well known programmers. They have done an excellent job to bring to the user what must be the best disk operating system so far
produced for a microcomputer, which Is destined to become the Standard DOS.

LDOS is totally upward compatible with TRSDOS, that is to say L DOS will be able to copy files and programs from TRSDOS disks onto
LDOS tormatted disks. As they are competitive disk operating systems, it is not suprising that the manual states that disks created under
Newdos are not guaranteed to be compatible with LDOS, but we have not experienced any ditficulty. We have done some work on
investigating the compatibility of LDOS and the Video Genie and at the time of going to press we have found no incompatibilities. LDOS
appears to run on the Video Genie without any problems at ali. LDOS is compatible with either the Tandy or Electric Pencil lowercase
moditications and Scripsit. LDOS is available for the Model i and Model II1. AModel Il version will be available shortly.

£85.00 plus VATand £1.50 P&P.

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

MOLIMERX LTD. -

A. J. HARDING (MOLIMERX) gy

[
1 BUCKHURST ROAD, TOWN HALL SQUARE,
BEXHILL-ON-SEA, EAST SUSSEX.
TEL: [0424] 220391/223636 TELEX 86736 SOTEX G
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Video Genie...

eMm €63003

v/

Are you a home enthusiast taking
your first tentative steps into the
enthralling world of micro-
computers? If so, the Video Genie is
the ideal complete system for you!

It's a real micro-computer, not a
pocket one, yet it only needs
connecting to a domestic TV. setto
produce superb results.

The Genie is compatible with the
popular TRS 8016K level 2, the best
selling computer of all time. As well
as its lower price, the Genie offers an
in built cassette deck, 16K RAM,
12K ROM with BASIC interpreter, full
size keyboard and a stylish carrying
case. So it is not only excellent value
for money, but an ideal “First
computer” on which to learn
programming.

There are literally 1000’s of pre-
recorded programs available,

including educational, leisure and
small-business applications, and
simple BASIC language means you
can write your own programs with
ease.

Extended BASIC.

The Microsoft extended BASIC
has many powerful features,
including double precision
variables, scientific functions,
formatted printing, extended editing
sub-commands, automatic line
numbering, multiple dimensional
arrays, complete string
manipulation, direct access to
graphics and machine language
sub-routines.

Memory:.

The Genie EG 3003 model has 16K

of internal RAM expandable
externally to 48K using the special
Expansion unit. 12K of ROM contains
the Microsoft BASIC.

Cassette.

Two cassette interfaces are
provided for both the internal and an
external cassette unit.

CPU.

The machine uses the industry
Standard Z80 micro-processor.

64 or 32 characters X 16 lines are
available on the full display.

TONICS




12" Monitor.

The additional
purchase of the

EG 100 Monitor offers

3 distinct advantages

@It givesa
considerably
better quality
display.

@1t does not
interfere with
domestic T'V.
viewing,

@It comesin an
attractive,
matching style.

one giant stepfor
micro-computer syst

Expander

The expansion box unleashes
the full possibilities of the Genie. It

contains a selection of interfaces, allowing the connection of up to 48K RAM,

Disk Drive.

As well as the obvious
advantage of mass-
storage, the addition of the
disk system to the Genie
means much faster access
to other languages and full
random access file
handling. Up to 4 drives can
be used on a system.

4 disk drives, printers and S100 cards.

For full details and demonstrations of the Video Genie system (EG 3003),
contact your local dealer, or write directly to the sole importers at the

address below.

EI1S

Video Genie Approved Dealers

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Computopia, Leighton Buzzard, 0525 376600. Comserve,
Bedford, 0234 216749. Cavern Electronics, Milton
Keynes, 0908 314925. BERKSHIRE PC.P Reading, 0734
589249. BUCKS Interface Components Ltd, Amersham,
02403 22307. Photo Acoustics, Newport Pagnell,

0908 610625. CAMBS Cambridge Micro Computers,
Cambridge, 0223 314666 CHESHIRE Hewart
Electronics, Macclesfield, 0625 22030. CUMBRIA
Kendal Computer Centre, Kendal, 0539 22559. DERBYS
Kays Electronics, Chesterfield, 0246 31696. T Crossley,
Chesterfield, 0246 850357 Lowe Electronics, Matiock
0629 4995. DORSET Blandford Computers, Blandford
Forum, 0258 §3737. ESSEX Emprise, Colchester,

0206 865926. Compuskill, Romford, 0708 751906, Infolab,
Chelmsford, 0245 35711L CSSC, Ilford, 01-554 3344. GLOS
MPL Computers, Cheltenham, 0242 582090. Petrie
Systems, Cheltenham, 0242 584060. HERTS Photo
Acoustics, Watford, 0923 40698. Watford Electronics,
Watford, 0923 40588/37774. Q Tek Systems, Stevenage.
0438 65385. Comp Shop, New Barnet, 01 4412922. KENT
Matrix Computer Systems, Beckenham, 01 658 7508/7551.
Optelco. Rayleigh, 0268 774089, Business Systems,
Hempstead, 0638 362652. Thanet Electronics, Herne Bay,
02273 63859. The Computer Room, Tunbridge Wells
0892 41645. SMG Microcomputers, Gravesend, 0474
55813. LANCS Computer Business Systems, Lytham St.
Annes, 0283 730033. Microdigital, Liverpool, 051 227
2535. Miglity Micro, Burnley, 0282 32209/53629.
Leisuronics, Blackpool, 0253 27091, Harden
Microsystems, Blackpool, 0253 27590. ABC Supplies,
Levenshulme, 061 431 9265. HR Control Systems, Chorley,
02572 75234/5. Computercat, Leigh, 0942 601818, Micro
Chip Shop, Fleetwood, 03917 79480. Micro Chip Shop,
Preston, 0722 22669/ 79811. Micro Chip Shop, Blackpool,
0253 403 122. Sound Service, Burnley, 0282 38481. LEICS
Eley Electronics, Leicester, 0533 871522. Arden Data
Processing, Leicester, 0533 22255. Kram Electronics,
Anstey, 053721 3575, LONDON (CENTRAL) City
Microsystems Ltd. London. 01 588 7272. Sumlock
Bondain, EC], London, 01 250 0505. LONDON (NORTH)
Henry's Radio, London, 01 402 6822. Radio Shack, NW§
London. 01624 7174. Comp Shop. 311 Edgware Rd.
London. 01 262 0387. Chromasonic Electronics, N19,
London, 01 833 3705 Davinci Computers, Edgware,
London, 01 952 0526. Comp Shop, New Barnet, London.

01 4412922. NIC, Tottenham, London. 01608 0377.
LONDON (WEST) Ecobits, Shepperton, 09322 20826.
NORTH EAST H.C.C.S. Associates, Gateshead,

0632 821924. 3-Line Computing. Hull. 0482 859169.
Derwent Radio, Scarborough, 0723 65996. Briers
Computer Services. Middlesbrough, 0642 242017.
General Northern Microcomputers, Hartlepool,

0783 863871. NORTHANTS Arden Data Processing.
Peterborough, 0733 49577. NOTTS Electronic Servicing
Co, Lenton, 0602 783938. University Radio Stores,
Nottingham, 0602 45466. Midland Microcomputers.
Nottingham, 0602 298281. East Midland Comp. Services.
Arnold, 0602 267079. Mansfield Computer & Electronics,
Mansfield, 0623 31202. NORFOLK Anglia Computer
Centre. Norwich, 0603 29652. OXFORD Micro Business
Systems Witney, 0993 73145. Magnus Microcomputers.
Kidlington. 08675 6703. SALOP Tarrant Electronics,
Newport, 0952 812134. SCOTLAND Computer and
Chips, St. Andrews, 0334 72569. Scotbyte Computers.
Edinburgh, 031 343 1005. Esco Computing, Glasgow,
041204 1811. Silicon Centre, Edinburgh, 031 332 5277,
SOUTH Catronics, Wallington, 01 669 6700/1. Gemsoft,
Woking, 04862 2288l. Castle Electronics, Hastings

0424 437875. Gamer, Brighton, 0273 698424. SOUTH
WEST Diskwise Ltd, Callington, 05793 3780

Electrosure, Exeter, 0392 56280 56687. West Devon
Electronics, Yelverton. 082 285 3434. SUFFOLK Rebvale
Computers, Bury St. Edmunds, 095 381 316. Maishion
Electronics, Ipswich, 0473 75476. Microtek. Ips-wich,
0473 50132. SURREY Croydon Computer Centre,
Thornton Heath, 689 1280. SUSSEX Nestra Electronics,
Chichester, 0243 51286]. WALES MRS Communications,
Cardiff, 0222 616936/7. Morriston Computer Centre,
Swansea, 0792 795817. Tryfan Computers, Bangor.

0248 52042. WEST MIDLANDS Ward Electronics
Birmingham, 021 554 0708. Allen TV Services, Stoke on
Trent, 0782 616929. Microprint, Stoke on Trent,

0782 48348. YORKS Advance TV Services, Shipley,
0274 585333. Amateur Radio Shop, Huddersfield,

0484 20774. Thomas Wright, Bradford, 0274 663471. Photo
Electrics, Sheffield. 0742'53865. Allan M. Plainer Ltd,
Leeds, 0532 688397. Quadraphenia, Sheffield, 0742 77824.
Scene and Heard, Halifax, 0422 59116, Spot Computer
Systems, Doncaster, 0302 25159. EIRE Compshop,
Dublin, 74933. D.B. Microcomputers, Limerick, 061 42733,
NORTHERN IRELAND Business Electronic Equipment,
Belfast, 0232 46161. JERSEY G.B. Organs, St. Saviour,
0834 26788/23564.

Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone: 0629 49985, Telex: 877482 Lowlec G.
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For the best in Micros and Peripherals

CALL MICRO PERIPHERALS

EPSON MX80 F/T-1

PROBABLY THE WORLDS No. 1SELLING PRINTER - 9x9 matrix

true descenders, friction & tractor, emphasised print fot correspon-
dence quality, 40, 66, 80, 132 column printing, optional high res.

o

v £399* MX 80 F/T Serial RS232 £444*

{ MX 80 F/T Apple . . £484*

MX 80 F/TPet . . . £444*

Dealers call MX 80 F/T Tandy . . £424*

Trade Sales MX 80 F/T Sharp . . £464*

SOLE UK DISTRIBUTOR BUBCOMWM

Z80 MICRO INCORPORATING 2 BUBBLE MEMORY CART-
RIDGES EACH 32K - Z80, 64k user RAM, 2k ROM, 64k bubble
memory (microsoft basic load for bubble), 80 chrs x 25 line display,
optional high res, 640x200 dots each colour addressable, display of
high res. and standard display, function
keys, optional 8" disc drives available up
to 4 each with 1.2 megabytes of memory
CP/m available.

BC 80S Keyboard unit £call

Dealers call
Trade

COMMODORE VIC

AND VIC PRINTER - New low priced personal computer that con-
ects directly to provide colour on any
colour TV. Sound, programmable function
keys, 5k memory expandable to 32k, stan-
dard Petbasic, full size typewriter keyboard

graphics character
£CBM RRP
£CBM RRP

TAKEDA RIKEN

EPROM PROGRAMMER - Burns up to 64k EPROMS

) lS Two new programmers one
ideal for development, emu-

lation etc. other burns up to
1¢ 16 devices, Handles 2716, 2732
1 2327a, TMS 2532, MCM68764

’ TR4940 Development .. £call Dealers call
TR4947 Multi Duplicate . £call Trade Sales

A:TARI 400 & 800

= from the worlds most successful video
- - game manufacturer comes a range of
e micro's with a variety of plug in modules
40 X 24 display, expandable to 32k (400) 48k (800), background
colour, text colour, plot colour, each set to choice of 16 colours,
8 /uminance levels, 10k Basic in ROM, 4 programmable sound
generators.

ATARI 400 8k . . £295* ATARI 800 16k . . £625*

EPSONMX100

15.5” WIDE CARRIAGE WITH HIGH RES. GRAPHICS - Low cost
40 to 233 column printing, friction & tractor, 9x9 matrix, true des-
cenders, emphasised print for correspondence quality, 40 to 233 cols
high resoultion graphics, 1632 dots/line. .

MX 100 Serial RS232 £620* : _@5_
MX 100 Apple . . £660* pealers

MX 100Pet . . . £620* call

MX 100 Tandy . . £600* Trade

MX 100 Sharp . . £640* Sales

EPSON MX130

LOW COST FAST 15.5” CARRIAGE
Provides the ultimate in low
cost high speed, wide column
printing, 135 CPS, 9x7 print-
out with up to 5 copies, frict-

ion & tractor feed, high res \\
grgphics, 66 to 136 column Dealers call
EPSON MX 130 fcall Trade Sales

s

APPLEIIPLUS =
High resolution graphics, Sound, expand- ‘CI -

able to 48k, 8 accessory expansion
sockets, 9 digit arithmetic precision, auto n
start automatically runs programme with %
computer turn on, hand controls for

games etc. 15 colour standard graphics.

APPLE 11 PLUS . fcall, full pricing

APPLE ADD ONS
Softuas to comvert 0 ol topusce 12 (APl

Double Vision 80 col. Card £162* Apple Eurocolour Card £113*

High Speed Serial Interface £113* : *

A et g 1) £299+ Hobby/Prototyping Card £15
anstaseqsystem l\iasea Microsoft Z80 Softcard £170*

THESE ARE JUST A FEW OF THE UHF Modulator £14*

MANY ADD ONS WE STOCK Apple Fortran £120*

ATTENTION ALL DEALERS"
Micro Peripherals Ltd. are now firmly established as the UK's largest
distributor of Epson Printers with sales that probably outstrip any
distributor in Europe. If you are not qlready selling the World’s No.1
printer with your systems, you should give us a call to find out how
Epson can enhance your system sales.
/norder to bring you the latest from the growing micro giant - Japan,
we have opened our own office in Tokyo in order to bring you the
latest machines.
Be sure you keep your connection with the latest from [apan
with Micro Peripherals Limited.

FOR FREE BROCHURES AND FULL DETAILS OF

OUR EXTENSIVE RANGE

Micro
Periphetals I.Id

*All prices
exclude VAT

24 7 a
V777NV ZX

- Tel: 0256 56468

TRADE SALES & MAIL ORDER

61 NEW MARKET SQUARE,
BASINGSTOKE, HANTS.
Telephone: 0256 56468 (5 lines)
also at T101 Abe Bidg. 4F,
2-42, Kanda Jinbocho,
Chiyado-ku, Tokyo, Japan




FRESH IDEAS
ARE GROWING AT ALTOS

Silicon Valley; California. At
one time few places in the
world were as abundant
with orchards. Today, no
other area is as technologi-
cally fertile. And nowhere
on earth is the business
climate as prolific with
computer innovation.

Yet within this com-
petitive environment, one
microcomputer firm con-
tinues to grow above the
rest. Altos Computer
Systems. Recognized as a
world leader in single
board microcomputer tech-
nology, Altos flourishes on
its ability to produce ideas
and deliver them to the
market while they're still
fresh and packed with
price performance value.

Ideas like Altos’ new
ACS8000-6/MTU single

1-4 Users

board microcomputer System

system with a DEI Ys-inch Softwares ..
cartridge tape back-up i 1 64Kb-
drive, and Shugart’s 8-inch floppy )

and 14-inch Winchester hard disk Ideas aren’t the only things

drives, with total on-line capacities  growing at Altos. In three years over
from 14.5 M Bytes to 58 M Bytes. 5,000 field-proven microcomputer
The ACS8000-6/MTU joins  systems have been shipped world- Floppy

Disks:

, : ; i -i i .5Mb-2Mb  §
Altos’ growing family of products wide to an ever-increasing customer o

that branch out to a multitude of base of over 300 companies. And Tape Back-Up  \

single board system configurations  recently a new facility has been o —
to serve the OEM, the business acquired, expanding Altos’ plot to 14.5Mb-58Mb
sector, and many other end users. over one-and-a-half acres of pro-

These systems range from the duction facilities.

ACS8000 -2 with its dual 8-inch Weed through the micro-

floppy disk drives, to the powerful  computer system alternatives. No
ACS8000-5, which is upgradable to  matter what your application, you'll .
any of Altos’ hard disk and multi-  pick Altos. Packed with

user systems. For specific detailsabout  Fresh ldeas
Altos supports three industry pricing or performance, call or write:
standard operating systems: single/  Logitek, E.I.C. Electronics Ltd.,
multi-user CP/M and MP/M*Seven  8-10 Fazakerley Street, Chorley,
high level programming languages  Lancs.
are offered which are CP/M and Tel: 025 72 67615/66803
MP/M compatible. Telex: 677354, Cables Logtek. COMPUTER SYSTEMS

*CP/M and MP/M are registered trademarks of Digital Research. Inc.  OEM engquiries welcome.  © 1380 Altos Computer Systems.
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MicroValue

New British
Micro
Gemini M

@ Eight boards available NOW @ 8" x 8"
board modules ® Z80A CPU board @ Z80A
Video board ® 64K RAM @ Built and fested
Developed by ane of the most experienced
micro board design teams in the UK, Gemini
MultiBoard” is the uifimate modular board
system. Unlike most systems of its kind,
virtually nothing is made redundant when
you expand it.And for those who want
expansion this can be immediate, for we are
launching OI% ht boards simultaneously.No
other system has offered so much so soon.

All MultiBoard modules are Nasbus+ and

Gemini 80-BUS* compatible and canbe
used in a wide spectrum of appiication, e.g.
educational, personal, business, system
develormem and process/production
contro|

MultiBoard modules are built and tested to

the highest standards.And offer enormous
computing power and pofential at
astonishingly low cost.

MultiBoard Modules
available now

Z80ACPU

Processor: 2Z80ACPU at 4MHz.0Opfional
wait-states.Reset jump to any 4K boundary.
Paraliel 1/0:8 bit ASCI| keyboard socket.
Uncommitted ZBOA PIO giving two 8 bit bi-
directional ports with handshake.

Serial 1/0:8250 UART with programmable

baud rates and software selectable between
RS232 or 1200 baud CUTS cassefte
interfaces.

Memory:4 'Bylewyde’ sockets to accept
EPROM/ROM/RAM.Memory switchedin/out
of memory map under software control.

tem

Software: Comprehensive monitor.Optional

12K Microsoft BASIC (ROM).Standard
conﬁguroﬂon PROM provides decodes for
4x2732 (4Kx8) EPROMSs.

The CPU Board is fully buffered to the Gemini
80-BUS standard.

INTELLIGENT VIDEO
©® Z80A microprocessor controlled.
® 80 x 25 display controlled by 6845 CRTC

chip.
@ Adjustable dot clock for alternative screen
formats.

@ Character set:128 in EPROM + 128in RAM

which can be defined as the video inverse
of the main sef or as block graphics with
160 x 75 resolution.

®1/0 port communication with host
computer.

[} Li% 1 pen socket.

itinput port allowing several video

boards (each with its own keyboard) fo be
connected to a single CPU board.

FLOPPY DISK CONTROLLER

® Controls: Pertec FD250 5,25in 48 TP,
Micropolis 1015 5.25in 96 TPI, Pertec
FD514 8in,

® Controls up to 4 drives of same type.

@ Single/double density soffware selectable.

@ Single or double sided,

@ Western Digital FD1797 confroller.

® Upto 8 drives (2 boards) can be used
inthe same system.

64K RAM

@ Runs at 4 MHz with no wait-states.

@ 4 banks of 16K dynamic RAM, each bank
locatable on any 4K address boundary.

® Page Mode supplied as standard allowing
up fo 4 memory boards fo be addressed.

® All the memory can be used by switching
out on-board CPU memory, e.g.in disk
environment.

EPROM/ROM BOARD

® Accepts up to 40K of firmware.

® 4 banks of 4 sockels.

® Banks can be mixed between 2708 or
276.

@ 24-pin ROM socket.

©® Wait-state generator.

® Supports Poge Mode scheme.

—_—

'l

EPROM PROGRAMMER
® gr;)géoms multi-rail 2708 or single rail

® Connects fo PI0 an CPU board.
® Software provided on tape.

3APSU

@ Supplies 4/5 boards.

® LED on each output.

® +5Vat3A; +12at1A;-5Vat 1A, -12vat
80mA.

KEYBOARD

®Fullalpha-numeric ® 59-keys ASCII
encoded @ Exclusively designed for Gemini
@ Auto repeat @ Cursor control keys

MULTIBOARD PRICES
(excl VAT)

(All buiit and tested except where marked)
CPU(GBI1).... £425.00
Video (G812).. £440.00
64K RAM (G802) £140.00

FDC (G809) £440.00
EPROM/ ROM (G € 70.00
EPROM PROG. (680 ) € 29.50
3APSU(G8O7)... £40.00
Keyboard (G61 3) ............... £57.50

FLOPPY DISK UNIT

Gemini unit suitable for MuitiBoard.Holds
one of two 5 }in double sided, double density
Pertec drives.Intergral power sugply. Price
£375 plus VAT for one drive, £575 plus VAT
for two drives.CP/M2.2 and documentation
£90 plus VAT,

KENILWORTH CASE

for MultiBoard ................. £49.50 + VAT
5-Card Support Kit. £19.50 + VAT
VERO Frame.............c..c.. £32.50 + VAT
(also suitable for Nascom)

PSUENclosure Kit .............. £24.50 + VAT

KEYBOARD enclosures available soon.

MultiBoard Modules are available from the
Microvalue dealers listed on facing page.

“ Trademarks ot Gemini Microcomputers Limited
tTrademarks of Noscom Microcompulers Division
of Lucas Logic
1tTrademorks of Digitol Research Inc

Q‘




Nasbus pro
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MicroValue

GEMINI G805 FLOPPY
DISK SYSTEM FOR
NASCOM-1 & 2
If's here at last. A floppy disk system and CP/M
CP/M SYSTEM. The disk unit comes fully
assembled complete with one or two 53" drives
(FD250 doubie sided,single densily) giving 160K
rdrive, controller card, power supply,
nterconnects from Nascom-1 or 2 to the FDC cord
and & second interconnect from the FDC card to
two drives, CP/M 1.4 an diskette plus manual, a
BIOS EPROM and a new N2MD PROM. All ina
stylish enclosure.
Single drive system...........
Double drive system . ... £640 + VAT
Additional FD250 drives ... £205 + VAT
D-DOS SYSTEM. Tha disk unit is aiso available
without CP/M to enable existing Nas-Sys software
fo be used. Simple read, write routines are supplied
1n EPROM.The unit plugs stralght into the Nascom
[0} Single drive system £395 + VAT

DCS-DOS A greatly enhanced version of D-
DQS, running under Nos-Sys.Gives named files in
BASIC, ZEAP NAS-PEN and machine code
programs . £80 + VAT

DISKPEN

The powertul text editor written for 1he Noscom s
now available on a 54 inch floppy disk with a
number of new features. Price £43.25 + VAT.

£480 + VAT

MicroValue
ducts

ealers

NASCOM COMPUTERS

NASCOM-2 Microcomputer Kit
£225 + VAT
NASCOM-1 Microcomputer Kit

£425 + VAT

Builtandtested £440 + VAT

16KRAMKIT........... £100 + VAT
3APSUKIT........... £32.50 + VAT

KENILWORTH CASE
FORNASCOM-2

The Kenilworth case is a professional case
designed specifically for the Nascom-2 and up to
four additional 8~ x 8" cards. It hos hardwood side
Klonels and a plastic coated steet base and caver. A

lly cut back pangi will accept a fan, UHF and
video connectors and up to B D-type connectors.
The basic case accepts the N2 boord, PSU and
keyboard.Optional support kits are avollable tor 2
and 5 card expansion.

Keniiworth case ... £49.50 + VAT
2-card support kit .. £7.50 + VAT
§-card support kit . £19.50 + VAT
CASSETTE

ENHANCING UNIT

The Castle interface is @ built and tested add-on
unitwhich lifts the Nascom-2 info the class of the
fully protessional computer. It mutes spurious
output from cassefta recorder switching, adds
motor control facilities, gutomatically switches
outgut between cossette and printer, simpfifies
2400 baud cassette operating and provides frue
RS232 handshake.

Castie Interface Unit.................. £47.50 + VAT

ANASCOM-2 BASED
SYSTEM FOR LESS THAN
£1500 + VAT

The proven Nascom-2
mlcrocomruter can now be bought
as a compiete system from under
£1500 + VAT, For this price you get
the Nascom-2 kit, 16K RAM board kit,
Kenllworth case

with 2 card frame,

A-D CONVERTER

For really Interesting and usefut interoctions with
the ‘outside world’ ihe Milnam analogue fo digital
converter is amust,This 8-bit converter Is
multiplexed between four channels - alt software
selectabte.Sampling rate Is 4KHz. Sensitivity is
adjustable. Typical applications include
temperature measurament, voice anaiysis, joystick
tracking and voltage measurement. it is supplied
built and tested with extenslive software and easy

connection to the Nascom PIO.

Milham A-O Converter

(buiftand tested).... ... £49.50 + VAT
PROGRAMMER'S AID

For Nascom ROM BASIC running under Nas-Sys.
Supplied in 2 x 2708 EPROMS. Features include:
auto line numbering; intetligent renumbering;
program appending; line delstion; hexodecimal
conversion; recompression of reserved words; auto
repeat; and printer handshake routines. When
ordering pieose state whether this is to used with
Nas-Sys 1 or 3. Price £28 + VAT.

GEMINI ‘SUPERMUM’

12 x 8 piggy-back board for Noscom- 1 offering
five-slof motherboard, quality 5A power supply
and reliable buffering with reset jump fociity, Kit
Price £85 4+ VAT.

Centronics 737 printer— 10 inch
monitor, and the Gemini Dual Drive
Floppy Disk System.The CPUand
RAM boards are alsa available built -
the additional cost is available on
application.

CENTRONICS 737
MICRO PRINTER

Ahigh performance, low price, dof-matrix printer
thatuns at 80cps (proportional) and 50cps
(monaspaced). This new printer gives fext
processing quality print.And can print subscripts
and superscripts. it has 3-way paper hanaling and
paratlel interface as standard. Serial interface I1s
optional. Price £375 + VAT.Fanfold paper
(2000 sheets) £48 + VAT.

BITS & PC's PCG

5 x4 board which plugs straight into Nascom-2.
Operates on cell structure of 128 dots, producing
64 different celts. Once defined, each cell may be
placed anywhere, any number of times an screen
simultaneously.Max screen capacity: 768 cells.
Dot resolution:384 x 256 98304 Mony ofher
features including intermixing of alpho-numeric
characters and pixels. Price (kit) £60 + VAT,

PORT PROBE

Allows monitonng of Input ond output of Nascom
P10. This board can generate interrupis and
simulate hondshoke controt. Price (kit)
£47.50 + VAT.

All prices are comect gt fime of going 10 press

HEX & CONTROL KEYPADS
Hexadecimal scratchpod keyboard kitfor N1/2;
Price £34 + VAT,

As abave but inctuding (on the same board) @
control keypad kit 1o add N2 control keysto N1
Price £40.50 + VAT.

BASIC PROGRAMMER'S AID
Supplied on tape for N1/2 running Nas-Sys and
Nascom ROM BASIC. Features include auto line
number, full cross-reference listing, delete lines,
ﬂnd,compoclin? command, plus

comprehensive fine re-numbering focility.

Price £13 + VAT,

‘SCREENPLUS’

Screenpius enables a programmer 1o blank or
dispiay in reverse video, selected words, lefters or
areas of the scresn under progrom control

Suitable for use with either Nascom 1 or 2
‘Screenplus’ (builtand tested) .. £40.00 + VAT,

DUALMONITOR BOARD
Apiggy-back board that allows N users fo switch
rapidly between two separate operaling sysiems.
Price (kit) £6.50 + VAT.

Microvalue dealers listed below.

costs.) Access and Barcloycard welcome

YOURLOCAL MICROVALUE DEALER

Altthe products on these two pages are available while stocks last from the

(Moil order snquiries should telephone for delivery dates and post and pocking

BITS& PC’'S

4 WOsr%otg,WMhemy,w.Yorks.
Tel:(0937)63774.

BUSINESS & LEISURE
MICROCOMPUTERS

Tel:(0926) 512127.

16 The Square, Kenilworth, Warks.

and are sffective 15t July 1981,
ELECTROVALUE LTD.
680 Burnage Lane, Bumage,
Manchester M19 1NA.
Tel:(061) 432 4945.
28 St Judes, Englefieid Green,

Eghum,Surre; TW20 OHB.
Tel:(0784) 33603.TIx:264475.

TARGET ELECTRONICS
16 Cherry Lane, Bristoi 851 3NG.
Tel:(0272) 421196.

INTERFACE COMPONENTS LTD.
Oakfield Comer, Sycamore Road,
Amersham, Bucks.

Tel:(02403) 22307.TIx:837788.

HENRY'S RADIO

404 Edgware Road, London W2.
Tel:(01) 402 6822.

Tix:262284 (quote ref:1400).
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Alphatronic printers guarantee
highest print quality

Central processor is big enough to handle
the most sophisticated programs

Alphatronic is from Adler
reliability is assured

The new Adler Alphatronic—everything
you look for in a micro with one important
difference. It has the Adler reputation backed
up by Plus Business Systems Dealer Support
Package.

The Alphatronic is easy to understand, easy to use, easy
on price and offers
o INTEL 8085A CPU  MOS & CP/M Operating Systems
» Twin 5%" disk drives—320Kb
* 6 Programmable Function Keys e Numeric Key Pad
e RS232C Serial Interface plus Interface for Modem
24 lines x 80 chars. VDU with green display e True
descender ® Range of dot matrix and Daisywheel printers
» Full range of quality software

Allour dealers
get a big PLUS

12" professional size screen
with easy to read characters

o By g

1 i | — — AT,
— e w | he)

P Swie 1S T AN,
S e iy

3 Smtien 3 (e ooy 95 WO, BITE.
© o 07 =B sbromote’

o et

S %o

Plus Business Systems Ltd are a leading
distributor of the Adler Alphatronic range.

We provide full dealer support including
Product training PLUS Maintenance Service PLUS
Marketing assistance PLUS Guaranteed Sales referrals from
national advertising PLUS Software familiarisation

for further information contact

Plus Business Systems Limited
Ashton Lodge, Ashton Road,
Dunstable, Bedfordshire LU6 1NP
Telephone Dunstable (0582) 666661

»
~. rh Plus Business Systems

20 PCW



LR ENTERPRLES

Room PCW

8 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX IG118NT, ENGLAND
Telephone: 01-591 6511 Telex: 892395

Byrom Software

Compller Systems

CP/M User Library

Creative Computing

Digital Research

Information Unlimited

KLH Systems

MPI Ltd.

Micah Inc.

Michael Shrayer Inc.

Software Manual
& Manual Only
BSTAM—Utility to link one microcomputer
to another also using BSTAM
BSTMS—Utility to link a micro
to a mini or mainframe

£95/6
£95/11

CBASICv2.07 £65/15

42 Volumes—Price per volume
8" disc {one volume per disc)

5" disc (one volume per 2 discs)
Index

CS-9001 BASIC Games 1

CS-9002 BASIC Games 2

CS-9003 ADVENTURE I.O.

CS-9004 BILINGUAL Original Adventure
CS-9005 BASIC Games 3

CS-3006 BASIC Games4

{Most formats now available) 2
MPM 1.1 £195/20
£160/27
£95/20
£120/14

CP/M86
CP/M 22
CP/NET

SID £50/14
ZSID
MAC

TEX
DESPOOL
PL/

£55/14
£60/14
£50/14
£33/6
£355/27

WHATSIT (Database Management Systerg)
on North Star

onCP/M

on APPLE 2:48k (requires int Basic)

on APPLE 2.32k (requires int Basic)}

on ITT 2020 (see Apple)

Spooler for CPM systems v3.0

£72/20
£500/15

Multiforth
PAYROLL

CP/Mtfor CDOS Users:
Program to Expand CP/M system to be
compatable with Cromemco CDOS software £65/6

Electric Pencil Word Processor
SSll for tty etc
DSLL for Diablo

Micropro Inc.

Microsoft Inc.

Microtech Exports

MT Microsystems

Northshare

Osborne & Associates

Phoenix Software
Associates
(For 280 only)

Structured Systems
(All converted to
UK Standard)

SOFTWARE

Software Manual
& Manual Only

WORD-MASTER 1.7A £75/22

TEX-WRITER 2.6

WORD-STAR 2.25

MAIL-MERGE 2.25

WORD-STAR with MAIL-MERGE

SUPER-SORT: Version 1

Version 2

DATASTAR 1.1 £175/25.

BASIC-80

BASIC Compiler 5.24
FORTRAN-803.42
COBOL-804.3
M/SORT 1.0
EDIT-802.0
MACRO-80 3.42
MULISP
MUMATH 2,02
XMACRO-86
XFORTRAN-86

£185/20
£205/20
£260/20

£425/20

Reformatter
CPM — 1BM
CPM — DEC

£98/17
£98/17

£150/25
£265/25
£110/
£125/

Pascal MT 5.2

Pascal MT + 5.2 with Softbus

Library Sources

Softbus (Speed Programming Package)

Multi-user system for Horizon Users 5.2 £44/7

Accounts Payable &
Accounts Receivable
General Ledger

Payroll with Cost Accounting

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

£72/15
£72/15
£72/15
£72/15
£183/33

£350/20
£350/20
£350/20

Sales Ledger
Purchase Ledger
Nominal Ledger
Stock Control £350/20
Letteright £95/11
Analyst (File management Reporting System) £125/11
NAD (Name and Address selection system)  £55/11
OSORT £55/11

Supersoft Inc.

TDL Software
(Technical Design
Labs)

DIAGNOSTICS 1
DIAGNOSTICS 2
TERM

Business Basic
ZTEL (Text Editing Lang.)
CRO 11 (Z80 Macro Assembler)

N

TRS-80 Cassette/disc

CIS COBOL version 4.3
FORMS 2

£425/25
£100/10

Microfocus

ORDER INFORMATION

Software prices reflect distribution on 8" single
density discs. If a format is requested which requires
additional discs a surcharge of £4 per additional disc
will be added.

Please add £3.00 for postage, packing and insurance
plus VAT on ALL software items (including manuals)
purchased. For overseas please add £4.50 per item.

If required, ‘OVERNITE' service is available for an extra
charge of £8.50.

Most software on this Advertisement is available from
stock and a 72-hour return service is thereby offered on
most prepaid orders. When ordering CP/M software
please specify the format you require otherwise
software will be dispatched on an 8" single density
disc.

For more information on any of these items, please
phone, write or visit. (We are open during office
hours).

LINKER
DEBUG il {for 8080/280)

Tiny-C Associates Tiny-C language tor 8080, 3085. Z80 systems £55/39

All publications are published in the U.S.A. and are
stocked in Britain by L.P. Enterprises: M.P.I. Ltd.

We aim to keep all of these books in stock and as a
result of this most mail orders are despatched by
return of post.

MAIL ORDER TELEPHONE ORDER VISIT
Send Cash, Cheque, Postal Order, IMO, ACCESS or
Barclaycard number to Microcomputer Products
International Ltd, Room P.CW, 8Cambridge
House, Cambridge Road, Barking, Essex 1G11 8NT.
All Payment must be in sterling and drawn against a
UK bank.

Subscriptions are processed to start with the next
current issue, after the date of order.

Please add £0.75 for postage on EACH book ordered.
These details are all current as of April 1981.

Prices are subject to change without notice, due to
fluctuation in the dollar rate.

Catalogue £1.00, deducted from your first purchase.

MICROCOMPUTER PRODUCTS

INTERNATIONAL LTD.

OEM
terms
availablel
|

—




PRINTERS

SEIKOSHA GP-80

The Smallest 80 Column Dot
Matrix Printer.

Unique printer principle. 80 col

OKI MICROLINE 80 & 82

Compact 80 Column Printer.

80 cps. Uni direction (ML82 bi-
direction). Parallel interface. Serial
interface option. (ML 82 standard).

EPSON MX SERIES

: Low Noise, High Price-
o‘ Performance Printer.

Five models. 80 cps. Bi-directionai.
Paralle] interface. RS232 Pet Apple
TRS 80 Video Genie Sharp
options. Letter quality. Lower case
descenders. Condensed enlarged
and bold characters. Models
provide tractor roll and sheet feed
bit image graphics - up to 15 ins
paper.

MX-80 £359
MX-80 F/T-1 £399
MX-80 Type I £425 MX-82 £449 MX-100 £575

lines. 30 cps. 12 cpl. Plain paper. ;
Tractor drive weight 2.5 kg. S : Pin and friction feed. Tractor
Footprint 12.6 sq. ins. Bit - option. Condensed and expanded
addressable graphics. Parallel characters. 80, 40, 66 and 132 cpl.
interface standard. RS 232 Apple ! - [ |
Pet TRS 80 options i
ML 80 £299
£199 ML 82 £449
OKI MICROLINE 83

Medium Speed 15" Printer.

120 cps. Bi-direction. Pin and
friction feed. Tractor option. 132 cpl

A |
H‘ at 10 cpi. 4 character sizes. Graphic

characters. Parallel and serial

= interface. Fast serial interface
option.

£799

ANADEX DP-9000 RANGE

High Quality Fast, Versatile
Printer.

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

DP-8000 £795
DP-9001 £895 DP-9500£895 DP-9501 £995

TEC STARWRITER

Best-Buy Daisy Wheel Printer.

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

Parallel Interface £1020
Serial Interface £1067

LEAR SIEGLER 310

Professional Dot Matrix
Printer.

High throughput. 180 cps. Bi-
direction. Fast head travel. Space
skip over. Lower case descenders.
i Enlarged and bold fonts. Paralle!
RS232 and current loop interfaces.
X on X off. Condensed character
option. Sound reducing option.

£1210

® Authorised distributor

® Rapid delivery

® Dealer educational & quantity discounts
® Prices exclude VAT

RIVA TERMINALS LTD.

Glendale Park, Fembank Road, Ascot, Berkshire SL5 8JB
Tel: Winkfield Row (03447) 5193 Telex:847530
Northern Office: Tel: Wetherby (0937) 61885
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IF YOU DON'T WANT A WORD FROCESSING DOCUMENT

THRT LOOKS

Al Bk’ T
. %ﬁ‘-}- % -

S lfﬁf THI S,

The more your system can do, the better your
terminal should be. That's why; if you're adding
text editing capability to your data processing
system, you should also think about adding a
quality daisywheel terminal to replace the matrix
terminal you're using now. And the best-quality
terminal you can buy is one by Qume.

A printer for every application,

No matter what application you choose,
Qume makes a printer to fit it.

Like our Sprint 5 KSR and RO, which
have achieved the reputation for being the
easy-to-use leader in letter-perfect terminals.
You can have 50 different typestyles to use with
it, including APL, scientific symbols and
international character sets.

And there's the Sprint 5 Wide-Track™ with
RS-232C interface. The first character printer
data terminalin the world capable of handling
paper up to 28 inches wide. That's a full 264-
column printing area. Sprint 5 Wide-Track adds
an entirely new dimension to the printed word.

The best backup in the business.
Not only do we make the best printers, but
we also provide the best support to back up

: -
L-_______—'_,."_'

The NEW Sprint9

what we sell. That means excellent service to
the OEM and the end user, and one of the best
supplies programs in the business.

Soif you're getting ready to upgrade your
system, then it's time you upgraded your
printer as well. Toa Qume.

Ask about the NEW Sprint 7 and 9 models.

For more information Qume[u K,

contact your : AUTHORISED
DISTRIBUTOR

ACCESS DATA COMMUNICATIONS LTD.
Eskdale Road, Uxbridge Industrial Estate,
Uxbridge, Middlesex UB8 2RT. Tel: (0895) 30831

BYTECH LIMITED, Suttons Industrial Park,
London Rd, Earley, Reading RG6 1AZ.Tel: (0734) 61031

DAISY TERMINALS LIMITED, Bridge Road,
Haywards Heath, West Sussex. Tel: (0444) 57546.

FACIT, Maidstone Road, Rochester, Kent.
Tel: (0634) 401721

ISG DATA SALES LIMITED, Unit 9, Fairacres Ind. Estate
Dedworth Road, Windsor, Berkshire. Tel: (07535) 57955.

ROHAN COMPUTING LIMITED, 52 Coventry Street,
Southam, Warwickshire. Tel: (092681) 4045.

Qume®
Qume (UK) Limited Tel: (0734) 584646. Telex: 849706.
———————— A British Company of ITT ———————
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Announcing Applied Analytics
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@ Runs six to sixty times faster than @ Software development time cut in half.
Basic. @ Exceptionally compact, compiled-code.
@ Programming capabilities well beyond @ Extensible, structured language to

Applesoft. meet your needs.

@ Auxiliary Processor (Am 9511) for fast @ Bonus: increased speed Applesoft
floating point. functions.

@ High-speed, extended high resolution @) Requires 48K Apple 11 or 11+, single
graphics. disk.

Sole distributors for UK and Europe l'--"'-"'-- A -1

) o To: Datalink Microcomputer Systems Limited.
Retailer enquiries welcome I Please send (] Complete System £290 + VAT I
I [ Detailed information I
I NI e I
I PN (o | (=11 ST OSSP I
10, Waring House Redcliffe Hil R S i

BRISTOL BS1 6TB Tel: (0272) 213427

l MEHINGT: o St oM i I
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~ Xitan
outh Coast Leaders in
icrocomputer Support
plication and Service

Xitan ~ First for Business &
Commercial Systems

Xitan's specialised Administrative and
Operational Microcomputer Systems
provide cost effective computer support
for wide ranging business organisations;
from low entry level, stand alone
systems for the smaller business, to
integrated multiuser/multitasking
systems to meet the more specific needs
of the larger business enterprise.

Xitan - First in Science and
Research

Xitan support the more personalised
requirements of the scientific and
research users universities and colleges,
and in government and independent
research establishments with
comprehensive practical experience
embracing hardware, system, and
applicational software.

SYSTEMIS

Xitan ~ First in Industry

Xitan’s depth in microcomputer
experience is playing an increasing role
in the rapidly developing industrial
applications for production and process
control, and in product and production
development operations.

Xitan ~ First for Service

Xitan's local reputation is founded
securely on Service- both in system
development- software and
hardware support, and service in the
field.

Xitan Systems Ltd 23 Cumberland Place Southampton SO1 2BB Tel: 0703 38740

Cromemco SHARP North Star Horizon comart
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The Microcomputer
withoneof theworld’s

biggest names
The ITT 2020

This is micro computing at its
most compact and versatile best.
Complete, self-contained —ready
to plug in and startlingly simple to
operate. With easy typewriter style
keyboard, the ITT Floppy Disk
Drive Unit with 116k capacity

suitable for continuous business
use, for fast, uncomplicated data
retrieval —at low cost,to make life
easier for almost any type of
smialler business or professional
situation. To store and display—at
the touch of a few keys—anything
from address files to a whole
year's financial records. All
backed by the advanced
technology of one of the biggest
names in electronics today, ITT.
With a countrywide advice and
after-sales service to match.

ITT

[ World-wide Technology |

ITT Consumer Products (UK) Ltd.,
Chester Hall Lane, Basildon, Essex.

Tel: Baslldon 3040 Ext. 196-198



A MAJOR COMPUTER
BREAKTHROUGH...
...WITH A MINOR
COMPUTER PRICE-TAG

Things develop fast in computers - but so do It has the multi-user cost-sharing advantage,
prices! So who could have dreamt of a high- yetingeniously solves the big problem that has

performance multi-user multiprocessor system bugged multi-users until now . . . the serious
for under £10,000? degradation of performance caused by a shared
Yet Jarogate Z2-HMP is just that. CPU.

With the Jarogate Z2-HMP, each user
has his own full CPU with 64k/bytes of
RAM (CP/NET plus 60k of available
user memory). And there’s a high-
speed parallel bus giving fast inter-
processor communication so that
users can have access to the central
disk resources without the usual
communication bottlenecks.

Those disk resources (the well-proven
Cromemco Z-2H) are 10M/bytes of
hard disk and 720k/bytes of floppy.

If you think all this is remarkable for

¢ ,ﬁf}’ under £10,000, look at some other
Apstem_ specifications:
® Uses industry-standard MP/M
and CP/NET

® Four users as standard -
expandable to seven

@® Features standard Cromemco
hardware, including the well-
proven Z-2H

® One 21-slot motherboard and
power supply

® Existing CP/M programmes can
be transferred direct

® Printer interface

® Complete system in attractive
mobile furniture

Price: Complete Jarogate Z2-HMP, £9,995 (plus VAT)

For existing Cromemco Z-2H users, an upgrade package of hardware and software is available for
£4,995 (plus VAT).

lllustrated data sheet available - just phone or write for a copy.

) ) JAROGATE LIMITED
MICROPROCESSOR CONSULTANTS
67 Tulsemere Road, West Norwood, London SE27 9EH
Telephone: 01-670 3674
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LONDON COMPUTER CENTRE

Daisy Wheel Printer Il Including bi-directional tractor
Excellent print quality — superior to most famous makes
+ Built in proportional spacing + Look-ahead logic

60 CHARACTERS PER SECOND

THE FASTEST DAISY WHEEL PRINTER.
FAST, heavy duty commercial DAISY WHEEL
printer, with high quality printout, coupled
with low noise necessary for office environment.
124 char: upper/lower case. * 10/12 chars per
inch giving 126 or 163 columns. * 15 inch wide '
friction platen. * BOLDING, underline, and
host of other features. * Centronics type
parallel interface as standard options: serial
interface £60. * PET interface £65. * APPLE
interface £75.

Other Daisy Wheel printers

Qume RO £1,550
Qume KSR £1,695
Nec Ro £1,550

90 day on site warranty
on qumes included

1. Letterheads
2. Fanfold
3. Paper Rolls
LOW NOISE

The quietest dot Matnx Prenter
132 COLUMNS PER LINE
Directly replaces big, expensive

TRS-80 MODEL il

printers, eg: Te
Centronics 700
HIGH RELIABILITY
Precision engin
Seki a subsidial
Co of Japan

SUPERBRAIN

EPSON

MX80 FT £395

LETTER LIKE PRINT QUALITY
3WAY PAPER HANDLING

£1095

SHEET FEEDER for
RICOH
QUME
NEC
DIABLO
£5650

< TRS 80 Mode! | & II
< SUPERBRAIN

< APPLE

«— PET

< HORIZON Etc

TRACTOR FEED O/E £175
SHEET FEEDER OPTIONAL EXTRA £550

JAPANESE RELIABILITY Dealer enquiries invited

EPSON DUAL MODE PRINTERS

DUAL MODE PRINT

CORRESPONDENCE QUALITY AND STANDARD
DOT MATRIX IN ONE LOW COST UNIT

The only full 15" width
platten dot matrix
printer with dual print
modes.

_ Correspondence quality
and standard
Dot matrix £575
Full specification as
mx80. F/T, as right

TRS 80 Model lii
from £600

—

or A4

xas 810,

eered by Shinshu
ty of Seiko Watch

with

NEW EXTRA FEATURES

State of the art second generation computer. Over
10,000 already sold in USA; 8 slot bus ensures
expansion of hard discs & other peripherals. 78°
Key professional keyboard, self test on power up
TRSDOS & Level 11) basic standard, BP/M available
as standard, making a wide range of accounting,
educational, scientific & word processing packages.
Instantly usable.

Nationwide service through 180 Tandy stores &
computer centres

NOW WITH CP/M 2.24 from £1999

* 16% Greater Disk capacity
* Faster Disk Access

CPM SOFTWARE
Wordstar £235
Magic Wand £185
Full range in stock!
Keys for above
optional extra

* Auto-

* Auto

Apple 48K £805
Dual 35 track disk drives incl
power supply 3.2/3.3 controller

As above 80 track drives 655K totalwith 3.3
controller (equal to 5 Apple drives ) £795

12inch green moniter £89

Now with multicoloured
dedicated keys

for Magic Wand and Wordstar
the ultimate word processors

NEW LOW PRICES
48K SYSTEM with
DUAL DISK DRIVES.... £1475

repeat on alt keys with EPSON PRINTER. . . £1699

‘* 35 Programmable keys

Disk Motor shut off MODEL | 32K

EXPANSION INTERFACE £250
DUAL DISK DRIVES £399

VISCALC for TRS80 MODEL |

SPECIAL LCC SYSTEM

48K Apple, dual track disk
drives 12"green moniter £1395
Double Vision 80 x24 card £170
CPM softcard £175

16K Ram (intogoi ) card £95
CENTRONICS PARALLEL
CARD £75

Serial printer communications
card £85

uding integral
£650

43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples )
Tel: 388 6991/2 OPENING HOURS: 11-72 MON-FRI 124 SAT
24 hour answer phone: 01-388 5721
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It's the latest and best *Adventure” program yet

for TRS 80 and Video Genie

LORD OF THE RINGS

Eat your heart out Scott Adams, for here is an
adventure program that puts the originals to shamel-

Lord of the Rings is an entirely new type of game,
combining a little of the principle of the ‘Adventure’
type of game, using words as spelis, etc; a little of the
‘Quest’ principie of moving around the ‘rooms’; plus
actual graphics showing the various levels, walls, doors,
nasties and yourself, Frodo.

The appeal of the game is that it combines skill
and chance, so that though developing strategies are
important, there is not guarantee that having learnt a
strategy it will work twice!

The game is an adaption of Tolkien’s book ‘The
Lord of the Rings’, spell words actually being taken
from the book as are the characters.

Tolkien enthusiasts will not need convingcing of
the necessity of saving Middle Earth by escaping from
Shelob’s Lair; those without this background
knowledge will have to play a few games before they

Doom to destroy its evil power you will travel a long
and dangerous road. The Lair is on many levels, so
you must find the stairs, and beware of the clever
nasties, monsters and dwarves which can detect you
from a distance and rush for your gold, which you
need to bribe. There are secret tunnels, monster’s
tombs and the like.

During your travels you can meet Shelob herself,
a Fiery Balrog, Lord of the Nazgul, a Hideous
Hill-Troll Chief, a Numakil from the Far Harrad,
Hissing Gollum, a Howling Warg, a Barrow-Wight
and all those characters of the spell words,

The game, though easy to actually play, is
complicated in itself with many and varied
happening along the way. But its advantage is that
all the time you can see and manipulate yourself in
eight different directions.

Peter and Margaret Hutt have developed and
produced a most absorbing, and certainly addictive,

become addicted! game . ..

N your quest to cast the ring into the Crack o |T'S ONLY FROM KANSAS £95O

All prices VAT paid and post free. First class return post service. Barclay-
card, Visa orders dispatched same day if phoned in by 3pm. Answering
ns as machine ordering service after 6pm and Sundays to allow use of cheap
1] [ J L) o4
Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, Derbys.Tel 0246 850357
- 8 | i
ICRO UK Subscription Dept.

rate, Catalogue available on request.
24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

DO YOU KNOW the cure for the Summer Time Blues?

PERK-UP your computing with a subscription to MICRO-80.

EVERY MONTH we publish at least one application program in Level | BASIC, one in Level Il
BASIC and one in DISK BASIC (or disk compatable Level ll) plus utility programs in Level Il
BASIC and Machine Language

MICRO-80. The specialist monthly magazine for the TRS-80 and Video Genie user.

Please send me a sample copy. | enclose £1.50 []
or Please enrol me for an annual subscription. | enclose £16.00 [

(tick the box and enclose your cheque/P.O. made payable to MICRO-80 for the correct
amount and send to the above address)

BLOCK CAPITALS PLEASE
BBIEFEES . o ) e oo e o ML Lo ) o oo o o IR e MR DS S DR T

PCW/8/81

PCW 29



May the Force be with you...

Businessmen and professional people alike canrid Just a few tasks a microcomiputer could be
themselves of day—to-day problems and increased organising for your company, division or
workload with a microcomputer. department:—
@® Accountants Integrated Accounts @
@® Estate Agents Sales Ledger @
® Retailers SYSIIHVI E Purchase Ledger @
@® Insurance Brokers Nominal Ledger @
® Doctors MULTI USER Sales Forecasting @
® Dentists SYSTEM Stock Control @
® Solicitors FROM £4.430 Job Costing @
@ Architects ' ’ Estimating @
® Engineers Payroll @
® Chemists Word Processing @
® Farmers (automatic compilation,
® Bankers editing and production of
repetitive letters and
@® Teachers docaneE iy
to name but a few
PET APPLE I1 SHARP SUPERBRAIN RAIR
SYSTEM A
L
B it ltereen & £399 £115 £450 = -
keyboard )
Y
§.s 'ﬁ?&%cﬂpy disk
drive(s) and matrix £1700 £1655 £1750 £2200 £2480
printer for small
business user.
SYSTEM C
ormoripcesing | £2700 £2050 £2250 £2600 £2850
instead.
SYSTEM D
As'C/, plus hard disk for 1 £5550 — — £5350
up to 10,000,000 bytes on
line.
Prices exclude V.A.T. Rental, Leasing, and/or Maintenance Contracts plus System Software Consultancy available.

30 PCW
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Johnson House, 75-79 Park Street,
Camberley Surrey. Telephone 0276 20446
48 Gloucester Road, Bristol. Telephone 0272 422061
148 Cowley Road, Oxford. Telephone 0865 721461




Your specialist subject

is Onyx systems.

You have three minutes starting now.

The intelligence options...

Onyx C8001 8-bit micro
Onyx C8002 16-bit micro
12Mb cartridge tape back-up

64Kb RAM  512Kb RAM
128Kb RAM 1032Kb RAM

1

5 I 10Mb hard disc drive
1 18Mb hard disc drive

CP/M, OASIS, MOASIS, or
UNIX 7 operating systems

BASIC, COBOL, FORTRAN,
UCSD PASCAL, MUMPS, C

MARATHON relational DBMS

il

..and the intelligent applications.

Onyx C8001 8-bit micro
64Kb RAM

10Mb hard disc drive
CP/M operating system
BASIC

£5690

Onyx C8001 8-bit micro
128Kb RAM

10Mb hard disc drive
MOASIS

UCSD PASCAL

£6685

Onyx C8002 16-bit micro
256Kb RAM

10Mb hard disc drive
UNIX 7 (8-user)

C BASIC/ UCSD PASCAL

£11930

Onyx C8002 16-bit micro
512Kb RAM

18Mb hard disc drive
UNIX 7 (8-user)

UCSD PASCAL
MARATHON DBMS
£16790

Onyx C8002 16-bit micro
1032Kb RAM

18Mb hard disc drive
UNIX 7 (8-user)

UCSD PASCAL
MARATHON DBMS
£20610

“What gives you the power of a
mainframe in a desk-top device?”
The Onyx C8002.

“Explain the advantages of its UNIX 7*
timesharing operating system’

It enables up to 8 users to share files
and compile or execute programmes
written in BASIC; COBOL, FORTRAN, UCSD
PASCAL, MUMPS and C - concurrently and
independently. On custom programming,
UNIX 7 cuts costs and increases
productivity enormously.

“Name the new database management
system that can be used with the
Onyx C8002 computer and describe
its advantages.’

MARATHON. It's a relational DBMS
designed specifically for UNIX commercial
users. It has everything that's needed to
help systems designers and programmers
cut costs and heighten applications
reliability and expandability. Features
include an interactive query language, an
interactive data entry and maintenance
programme, report writers, and audit trail
and recovery programmes.

“Describe how Onyx computer users
can get the power and versatility of
mainframe network systems costing
many thousands of pounds more”

By using OMNINET - a new low cost
carrier-sense multiple-access network that
can provide up to 80Mb of shared storage.
It uses shielded twisted-pair cable for the
interconnection of up to 64 microcomputers
in a 4000-feet serial link.

BT
F

“Name the other Onyx system,
together with its operating system?”

The Onyx C80O0L. It's ideal for 1-4 users
and can operate under CP/M! OASIS*and
Mutti-User OASIS {MOASIS).

“Explain the advantages of OASIS
and MOASIS!

OASIS offers applications software
developers an unrivalled range of
development tools for fast, easy and
practical creation of sophisticated software.
MOASIS makes micros run like minis. File
and Automatic Record Locking denies
other users access to a record when
someone is updating it; Logon Password
and Privilige Level enables a systems
manager to specify which programmes
and files may be accessed by various
individuals; and OASIS Re-Entrant BASIC
means less memory is needed for practical
operation.

“Which company in the UK. has the
technical expertise and service back-
up to deliver the full potential of the
Onyx C8000 series, MARATHON
DBMS, and the OMNINET local
network?”

There is only one - Keen Computers.

“How can you get more information?”
Fill in the coupon below.

Please send me detalls of:
OOnyx C8001 [0nyx C8002
O Marathon relational DBMS 0 Omninet

I | am interested in Onyx with the following
I operating systems (please state).

I — v S\’\O

Microcompute
“31stJuly 1981

ere

he
anseeusatt
YOU C wemb|ey, thh

SMpu

tan

Name
Position_ I
Company/Establishment_ I

Address_

. Tel:

Please post to Keen Computers
Marketing Department, 5 Glitspur Street
London EC1A 9DE. Tel: 01-248 7307
ENQUIRIES FROM OEMs, DEALERS
AND OVERSEAS WELCOME.

L e o s e e L e e it

“CP/M s atrademark of Digitai Ry chinc. OASIS is

k of Phase One Systems Inc. Unix 1s 8 trademark of Bell Telephone Laboratories CBASIC ig a trademark of Compiler Systems Inc.
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PLUS

"qpple® ] a whole

® Apple is a trade mark of Apple Computer Inc., Cupertino, CA. USA. lot mO?/e
o0

Guestel provide Sales, Service and OPEN ALL DAY
an indepth Knowledge of Apple products SATURDAY
at the most competitive prices
prices starting with: BRISTOL oFFICE
OPENING SHORTLY

16K Apple |l Europlus at £550

Authorised Apple Dedler & level 1 Service Centre

—— R
-

"Expansion through Efficigncy"

For mail order and free advice on your systemsrequirements contact

BRIGHTON 15 Grand Parade BN 2 20QB SUSSEX 0273 695264
orcall into

NEW LONDON COFFICE. 8/12 NEWBRIDGE STREET EC4V6AL 01-583 2255
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COMPUTECH for @ppple
coOMPUTECH for [TT

COMPUTECH SOFTWARE & HARDWARE IS WIDELY ACCLAIMED - WHY?

Companies like Shell UK Oil, Grindlays Bank, W.H. Smith, government departments and hundreds of firms
from multinational corporations to sole traders and small businesses have licensed Computech
software. Why?

Thirty years experience of business fifteen years experience of computing and dedication to serving the
users’ interests economically must be major contributions. By the time this advertisement appears about
1000 business software packages will have been installed and supported by us. Note other features which
appeal to our customers - no special equipment, all configurations of Apple systems supported, no extra
charge for lifetime support, hot-line service, economical use of hardware resources, program code supplied,
modifications allowed, full validation, all accountancy requirements satisfied, all data written to disk and
recoverable on demand, very simple operation, emulation of traditional manual methods, comprehensive
manuals with sample reports, reliable operation, advisory bulletins and free fixing of bugs, (which is
fortunately rare}. Reduced licence fee for new versions with extra features. As approved dealers of Apple
products and actual manufacturers of compatible hardware we combine the knowledge of hardware and
software so essential for the application of microcomputers.

COMPUTECH SOFTWARE AND HARDWARE INCLUDES:

Payroll for 350 employees, 100 departments, all pay periods, printed payslips, approved year end
documents, very quick and easy to use, £375. Sales, Purchases and General Ledgers £295 each,
detailed statements. Job Costing and Group Consolidation are amongst many and various applications
of the General Ledger package, which supports values to totals of one thousand million accurate to a
penny! Our Utilities Disk available like other packages in 13 sector or 16 sector format, is widely used for
reliable, error checking, copying, including single drive, and the renowned DPATCH program beloved of
programmers for £20. We have developed a Terminal Utilities package which enables Apple to Apple
and Apple to mainframe communications with local processing and storage as well as Apple to host
communications from the amazingly low price of £130. Our Graphics Utilities program for use with the
Microline and Epson families of printers enable the plain paper production on low cost printers of high
resolution screen pictures, graphs etc. - free with Microlines or £30 separately. Keyboard Driver enables
the use of our Lower Case adaptor with BASIC programs and Applewriter Patches supplied FREE
with our character generator package (total cost £60} is separately available on disk with documents for
£10. At the same price CAl (convert Apple pictures for ITT} makes binary high resolution picture files
display properiy on the ITT 2020. We sell the famous Visicalc for £1256 and have delivered systems using
it to do amazing things like production control, shipping accounts and stocks and shares valuations! The
versatile Applewriter word-processing package at only £42, especially employed with our Lower Case
Character Generator is widely used by people who cannot type to produce word-perfect copy! Experience
with Apple systems has led to the design and manufacture of compatible products with enhanced features
at very favourable prices to satisfy users’ needs. These include the Diplomat Serial Interface which has
handshaking capability and switchable options (£80), the Diplomat Parallel Interface which enables the
direct use of text and graphics with the Microline and Epson printers and is a complete ‘plug in and go’
item with gold-plated edge-connector at £80 and has optional direct connection for Centronics 730/737
printers. Our new Diplomat Communications Card at £95 is a sophisticated peripheral especially suitable
for Apple to mainframe communications at high speeds in full duplex mode with switch selectable bit
rates and other options. The Lower Case adaptor is available for Apples (revision 7 and earlier} as well as
ITT 2020, complete with diskette software for £60. It offers true descenders on screen and the £ sign. We
also have an Optional Character Generator for the ever popular Microline M80 at £15. This provides
£ sign and improved digits and lower case characters with USASCII special symbols. Our price for the
Microline M80, with graphics, 40, 80 and 132 characters per line, friction, sprocket and teleprinter feed,
is only £345, amazing for this small, quiet reliable ‘look alike’ printer. Tractor option is £40 and Serial
Adaptor £80. The Microline M82, bidirectional printer with both parallel and serial input is only £625, it
can have an optional 2K buffer, while the Microline M83 full width adjustable tractor 120 cps printer with
similar specification is only £775. Then for all computer users there is the unique Micromux which from
£800 provides up to 16 ports for simultaneous independent serial asynchronous communications! Telephone
for data sheets or to arrange a demonstration or for the address of our nearest dealer. Please hurry - the
demand for our products has been such that some have been temporarily out of stock. We offer the
effective low cost solutions you need. Prices exclude V.A.T., carriage and packing.

COMPUTECH SYSTEMS

168, Finchley Road, London NW3 6HP. Tel: 0O1-794 0202

AGENTS THROUGHOUT THE UK AND OVERSE AS
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____IMNICIONESTWOIKS

SOLVE THE STORAGE
SHORTAGE

with ten multi-user megabytes
4'6}&

ALSO

COMPUSTARTM DISK STORAGE SYSTEMS SUPERBRAINS

Our New CompuStarTM 10 Megabyte .
Disk Storage System (called a DSS) 10 MB Winchester £2,945 Model DD £l,845

features an 8 inch Winchester drive

patkaged in an MvEectE Tomipact ® Shugart 8 inch mechanism ® 64K RAM Memory

’ H M . .
desktop enclosure. Complete with disk, ® Quiet. table-to_p operation ® 320K Dual Disk Capacity
controller and power supply. Just plug it ® Can be us.ed W_'lh ComppStar or ® Dual Serial Ports
into the Z80 adaptor of your SuperBrain SuperBrain Video Terminals

and turn it on. It’s so quiet, you’ll hardly © Integral CPU. Disks & Keyboard

know it’s there. But, you’ll quickly be

astounded with its awesome power and VIDEO PROCESSING UNITS Model QD £2,195
amazing speed.

The secret behind our CompuStar DSS h&)del_l() VEU — M ® 64K RAM Memory
is its unique controller/multiplexor. It ® 64K Internal Memory ® 670K Dual Disk Capacity
allows many t_ermma_lls to “‘share’’ the o Integral CRT. CPU. & Keyboard ® Dual Serial Ports
resources of a single disk. So, not only can : i .
you use the DSS with your SuperBrain, ® Download programmable ® Integral CPU. Disks & Keyboard
you can configure multiple user stations
using our new series of CompuStar ™ &)del 20vru £2,195 Model DT £2,595
terminals, called Video Processing Units ® 64K Internal Memory 2
or VPU’sTM. ® 350K Dual Disk Capacity ® 64K RAM Memory

Whether you need an extra 10 e Integral CPU. Disks. CRT & ® .52 MB Dual Disk Capacity
megabytes for your SuperBrain or an Keyboard .
enormous multi-user network, the ® Dual Serial Ports
CompuStarTM DSS solves your storage Model 30 VPU £2,595 ® Integral CPU, Disks & Keyboard
shortage problems. Sensibly. And
economically. Plus, your investment is ® 64K Internal Memory
protected by a nationwide service. ® 750K Dual Disk Capacity

Providing efficient on-site or depot @ Integral CPU. Disks. CRT & FULL RANGE OF SOFTWARE AND

maintenance. Keyboard PRINTERS ALSO AVAILABLE.

Get a demonstration of this extra-
ordinary new system today. Call or write: Model 40 VPU £2,895 Visit our Showroom at:

® 64K Internal Memor U
MICRO NETWORKS LTD. X crnal vemory and see the Complete Range
60 PALL MALL, LONDON ® | { MB Dual Disk Capacity -

Keyboard
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r LD l alc l td 55/56 HIGH HOLBORN, LONDON WCT
i 01-405 3113 01 405 3223 MON-FRI
1 NEW LOW T 224 TOTTENHAM COURT ROAD, LONDON W1
01-636 5560/01-636 8161 MON-SAT
SHARP MZ BOK PR’CES
R— I 1
48K 479.20 sia prICES | PRINTERS
PRINTER 417.39 [ ]
e Sl SLASHED |centronics 730 325.00
' PC1211 79.00 CENTRONICS 737 360.00
computear| 150 |cenTrRONICS 779 306,00
(xcommaodore EL6200 59.75 L
4032 32k 499.00 HP 41C 119.00 HP.85 P.O.A. T
4040 590.75 CARD READER 9948 HP.83 P.O.A.
C2N 50.00 PRINTER 175.00 16K UPGRADE P.0.A.
8050 760.75 MEM MODULES 1369 HPIB POA.
8032 760.75 QUADRAM 46.95 HP4I1CV 147.80 J
TEXAS CASIO v | R = Visicalc pos 3.3 127.50
T1-59 95.61 FX 502p 65.17 | 128/132 DISKETTES WITH
. FAI 17.35 CURTAIN ROAD LIBRARY BOX
c100C 130.00 s s . ‘
' 1.74 FOR 10
1:23‘3 gg-gg FX 2700 17.35 LONDON EC2 i
T1-51-111 22.00 FRNIBaE LD 01-739 6484.
All orders received dealt with on ALSO DEALERS SEIKOQO, SILVER REED, SYSTEMS
same day. Most items ex stock. ATARI, MATTEL, PHILLIPS PEARL RECORDERS CANON
WE WILL MEET OR BEAT ANY COMPETITORS PRICE ON MOST ITEMS IF HE HAS GOODS IN STOCK.
NOTE PRICES DO NOT INCLUDE DELIVERY.
ACCESS BARCLAYCARD AMEX ALL PRICES SUBJECT TO 15% VAT.

t%‘u Nyt TANGERINE USERS GROUP
NOTITEEST: Iddesleigh Road Charminster

TUG Bournemouth Dorset. BHS 7JR

dg}fﬁ"mmo Telephone: (0R02) 294393

ﬁ;(_\.nm Give us a ‘Tan-ring’ sometime !

% Free international monthly newsletter to each individual member.

% Hardware projects, software projects; free system advice to both
single board users and expanded systems.

% Extensive software library, including Asteroid Attack!
(£12.50 to non-members)

% Members discount scheme.
¥ 12 months membership — £12.50, 6 months membership — & 7.50

YOU’LL LIKE US - WE DO! TUG ON!!
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FLOPPY DISC SYSTEM

Built and tested stand alone unit with 1/2
drives for both Nascom 1 & 2.

Singledrive CPIM(160K). . . . . £450 + £4P&P + VAT
Doubledrive CP/M(320K). . . . £640 + £4 P&P + VAT
Singledrive D-DOS system . . £395 + £4 P&P 4+ VAT
(enables existing NAS-Sys software to be used)
Sparedrive ................ £205 + £2 P&P + VAT
Verbatim Diskettes £3.75 + VAT each

10 for £32 + VAT

Nascom 1 owners: Add £10+ VAT to CP/M
prices above for Reset Jump Kit.

Diskpen text editor for CP/M system
£43.25+75p P&P+VAT.

‘SUPERMUM’ COMBINED
MOTHERIBUFFERIPSU BOARD

NASCOM1 kit £125
NASCOM 1 built £140 | +c150Pap
NASCOM2kit £225 | +VAT
NASCOM 2 built £270
RAM BOARDS
16K Kit £100 + £1 P&P + VAT
Page Mode Kits £7.50 + VAT

_Additional 16K Upgrades £15 per set + VAT

SPECIAL OFFER
64K (inc. page mode) built & tested
only £140 + £1 P&P + VAT

" IMP-PRINT £30 + VAT

SOFTWARE ON TAPE
"BASIC Programmers Aid £13 + VAT

NAS-DIS/DEBUG £20+ VAT ZEAP 2 £30 + VAT

SHARP PC-1211
POCKET COMPUTER

The PC-1211 uses BASIC and has up to 1424
program steps. 80 character input line with
full editing facilities, 18 user definable keys,

A 12x 8 piggy-back | 24 character alpha-numeric LCD display.

board for th Optional cassette interface is available.
Nas?omr1 i? PC-1211 Is battery-operated, has auto power
contains a'five.smt off function and maintains all programs and
motherboard, data in its memory even after the power has
quallty 5A power been turned off.

supply and reliable Printer/Cassette £86-92
buffering with reset Interface £60.85 + VAT +£1 P&P + VAT
jump. The board

facitateseasy | CENTRONICS MICRO
expansion. PR'NTERS

KIT High performance - Low cost

737 -8375+L£3 P&P+VAT.

737 Dot Matrix Printer runs at 80cps
(proportional) or 50cps (monospaced) giving
text processing quality print. This new printer
is capable of printing subscripts and
superscripts.

730-£295+£3 P&P+VAT.

730 Dot Matrix Printer can print 10cpl or
16.5cpl at 100cps and 165¢cps respectively.

£85

+£3.50 P&P+VAT

ENCLOSURES

VERO Frame £32.50 + £2 P&P + VAT
Microtype M3 Case £24.50 + £2 P&P + VAT
Kenilworth Case £49.50 + £5 P&P + VAT
2-card support kit £7.50 + VAT

5-card support kit £19.50 + VAT Both printers have 3-way paper handling and

parallel interface as standard. RS 232/vV24
serial interface is optional.
Fanfold paper (2000 sheets) £18 + £2.50 P&l;

PERIPHERALS
3 Amp PSU £32.50 + £1.50 + P&P + VAT
Motherboard £6.50 + VAT

Mini Motherboard£2.90 + VAT
VERO.DIP Board £12.50 + VAT
I/0 Board £45 + £1 P&P + VAT
Screenplus £40 + VAT

EPROM Board kit £55, bullt £70
+£1P&P + VAT

A-D Converter £49.50 + VAT
Dual Monitor Board £6.50 + VAT
EPROM Programmer £29.50+ VAT
Castle Interface £17.50 + VAT
Port Probe £17.50 + VAT
Wintech Colour Board £136

+ £1.50 P&P + VAT

FIRMWARE IN EPROM

NASPEN £30 + VAT

ZEAP 2 £50 + VAT

NAS- DIS/DEBUG £40 + VAT
NAS-SYS 3 £25+ VAT
Programmers Aid £28 + VAT

ICs
EPROMSs 2708. £3.50 + VAT
EPROMs 2716.£5.50 + VAT

MICRO

SHARP MZ-80K + Peripherals

Bi-Directional Serial Board £99.50 + VAT

MZBOFD (twin floppies 208K) £675 + £5 P&P + VAT

MZ80P3 Printer £425 + £5 P&P + VAT
MZ80 I/O interface £99 + £2 P&P + VAT
CPI/M 2.2 £200 + VAT

AT g
SEY")STEM VAT

MART &
21L02 g 80+ VAT

v t 4027 .70 + VA
ko a6, £2.00 + VAT
+5,+12,+ 15,4 24V 800 + VAT 4118 - £10.00+ VAT

- .00
e alle 02224 VAGSpR VAT ZBO Devices (4MHz ‘A’
T03 version)
1A +5VLM309K .... 50p+ VAT MK3880...... £8.00 + VAT
3A+5VLM323K ... £350+VAT MK3881(PIO). . £5.00 + VAT
SAx5V78HOS ..... £5.50 + VAT MK3882(CTC). £5.00 4+ VAT

Also extensive range of standard and LS TTL, CMOS
and linear ICs, plus other semiconductors, in stock.
Send for list.

Unless otherwise stated add 50p P&P to all orders.
Prices correct at time of going to press.

*New Interface catalogue now available on request.
Access and Barclaycard accepted.

INTERFACECOMPONENTS LTD.
OAKFIELD CORNER, SYCAMORE ROAD, AMERSHAM, BUCKS HP6 6SU
TELEPHONE: 02403 22307. TELEX 837788

PCW 37



‘C FACC'

“THE BEST ACCOUNTS PROGRAMME ON THE MARKET*" — £900

MAIN MENU
1. ADDRESS PROGRAMME 16. BANK RECONCILIATION
2. SALES INVOICES 17. PURCHASE LEDGER
3. PURCHASE INVDICES 18. SALES LEDGER
4. STOCK CONTROL 19. END OF MONTH PROCEDOURE
5. ORDER CONTROL 20. VAT STATEMENTS
6. PAYROLL 21. MANAGEMENT FINANCIAL REPORTS
7.PAYMENTS MADE 22. PROFIT & LOSS ACCOUNT
8. PAYMENTS RECEIVED 23. BALANCE SHEET
9. CREDITORS 24. CASHFLOW FORECASTS
10. DEBTORS 25. INCOMPLETE RECORDS
11. SUPPLIER STATEMENTS 26. DISK DIRECTORIES
12. CUSTOMER STATEMENTS 27.DISK CHANGE
13. AGENTS STATEMENTS 28. DISK SPACE FREE
14. PRINT CUSTOMER INDEX 29. PRINT LEDGER CODES
15. PRINT SUPPLIER INDEX 30. PRINT STOCK LISTS

PLEASE ENTER SELECTION NUMBER’

‘CFACC’ ACCOUNTS PROGRAMME — COPYRIGHT COMPUTERS FOR ALL LTD

1. The Programme resides totally ‘‘in care’’ leaving BOTH DISKS FREE for files and enabling disks to be changed during use.
2. Every Programme issued is “PERSONALISED" with your Company’s details. The programme is only awailable from ourselves or through
Dealers as our Agents. We pay them commission and retain all ‘’After Sales Service’” ourselves. Our ‘'After Sales Service' is positive, giving
you constant access to the Author of “CFACC".
3. You need only enter invoices and other payments in and out and ““CFACC’ will produce all the DATA for the MENU Programmes (it
will ask the user for any other information it needs).
4, All relevant information is stored for CUSTOMERS, SUPPLIERS, EMPLOYEES and Others,
5. Automatic VAT Calculations.
6. Automatic calculations of WAGES and SALARIES.
7. INVOICES can be produced automatically using Customers’ names and addresses from file and Stock Items from file — all calculations
are automatic.
8. INVOICES are automatically printed on plain paper (CFACC can easily and cheaply be adapted by us to print on your own stationery).
9. STOCK FILE is automatically UPDATED whenever a Purchase or Sales Invoice is entered and the User’s attention is drawn to any item
which has reached RE-ORDER LEVEL. ’
10. Customer and Supplier Statements printed on demand showing Current, 1 Month, 2 Months, and 3 Months and over figures. These are
automatically updated as payments are entered. The User’s attention is automatically drawn to any Customer exceeding his CREDIT
LIMIT.
11. Automatically calculates COMMISSION due to Agents and Salesmen.
12. DEBTOR and CREDITOR lists availabte on demand.
13. PROFIT & LOSS ACCOUNT, BALANCE SHEET and TRIAL BALANCE printouts on demand.
14. MANAGEMENT FINANCIAL REPORTS include:

i) GROSS PROFIT RATION

ii) RATE OF STOCK TURNOVER

iii) NET PROFIT asa PERCENTAGE OF SALES

iv) INCOME STATEMENTS,
15, CASHFLOW FORECAST on demand. )
16. INCOME & EXPENDITURE is analysed into 80 ledger classifications and the amounts in any one of these can be called at any time.
17. ENVELOPES or ADDRESS labels can be printed from Address Files.
18. Full Random Access to any record in any file — No Limit on Record Lengths.
19. Ledgers are automatically updated after every transaction.
20. All sections of the Programme and files are fully integrated.
21. Some Programmes on the market claim to be easy to use with no need for a manual (BUT TO THE LAYMAN THEY SIMPLY ARE
NOT). “CFACC" really is USER ORIENTATED — WE ARE PREPARED TO LET YOU PROVE THIS FOR YOURSELF. MONEY RE-
FUNDED IN FULL IF YOU CAN SHOW US A BETTER MICROCOMPUTER ACCOUNTS PROGRAMME WITHIN 7 DAY S OF USE.
22. The PRICE makes “CFACC" the best VALUE FOR MONEY on the Market.
23. Fully tested and debugged.
24. All Equipment is fully tested by us prior to installation — Normal Guarantees on all Equipment Service Contracts available — Finance
and Leasing can be arranged.
25. DELIVERY and INSTALLATION FREE within UK.
26. We have examples of other Accounts Programmes on the market which you are welcome to try, and compare them with “CFACC".

64K ‘SUPERBRAIN’ (350K DISK STORAGE) — DAISYWHEEL PRINTER — “CFACC” ACCOUNTS —

“WORDSTAR’* Word
Processing.
** ALL FOR £3,686.00 **

Computers For All Ltd. Stratford on Avon (0789) 840064

24-Hour Service on 021-236 1794 Ext. 224. l
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SOLE UK DISTIBUTER

See your local dealer
or send cheques to :
SBD SOFTWARE

15 JOCELYN ROAD

TEL :01- 948 0461
Telex : 22861

\Pet Graphics
Softwcare

FOR 8K to 32K PETS EQUIPPED WITH
PET 3022 OR 4022 PRINTER ONLY

(no disk drive and no plotter required)

: Software

A DYNAMIC

$401C WINDOW RoITING COMMBNDS

REVOLUTIONARY

CONCEPT IN
APPLE WORD
PROCESSING

PRICE £79.95 + V.A.T.
postage and packing free

Novice typists to professional secretaries and admimstrators
are amazed al the ease and simplicity of MAGIC WINDOW.

MAGIC WINDOW s a Appte Il word processing text editing
system that 1s designed to mcrease your office productivity
those time-consuming typing tasks can now be done quicktly
and efficiently.

The simplest and best-known word processing machine is
the standard typewriter. We have retained the simple operating
features of the typewnter while providing complete editing
facitities

MAGIC WINDOW 15 a word processing system that allows
text 10 be entered, edited. printed. and saved on a diskette
MAGIC WINDOW s unique in the way it performs these
functions

Most systems separate the tasks of ediing text and
formatting for printing This separation requires formatting
commands to be placed in the text hie MAGIC WINDOW has no
need for these commands because it formats the text as you
enter it. What you see 1s truty what you get There 1s no
guesswork in laying out your document

MAGIC WINDOW will instantty convert your Apple system
nto a word processor—no modifications of fancy gadgets to
buy Simpiyinsert the MAGIC WINDOW diskelte into your disk
drive and experience word processing as never before

MAGIC WINDOW
CHARACTERS .
report. etc . exactly the way it will be printed fnsert ng dei
centering and,ustilying can be done on the sc v h O
need to print a work copy

The teal power and )phisticat v 0ra
judged by how easy it 15 10 use MAGIC WINDOW 5, 10
USe as a standard typev.riter vet it has the POWER a PROFES.
SIONAL requires

MAGIC WINDOW

LOOK INTO OUR MAGIC WINDOW AND EXPERIENCE A
WONDERLAND IN WORD PROCESSING.

NO MATTER WHAT YOUR ABILITY. MAGIC WINDOW'S
HUMAN ENGINEERING WILL GUIDE YOU FROM BEGIN-
NING TYPING THROUGH PROFESSIONAL DOCUMENTS
INSTANTLY AND EFFORTLESSLY.

« EDITING & FORMATTING

USING VERY SIMPLE KEY STROKES. MAGIC WINDOW
WILL MANIPULATE PARAGRAPHS, MAKE ADDITIONS.
DELETIONS AND CORRECTIONS. THE DAYS OF
RETYPING ARE OVER.

« AFFORDABLE & EXPANDABLE

MAGIC WINDOW DOES NOT REQUIRE ANY MODIFICA-
TION TO YOUR APPLE Il COMPUTER. YOU CAN MODIFY
MAGIC WINDOW TO USE ANY CUSTOM ADDITIONS YOU
HAVE IN YOUR APPLE: LOWER CASE MODIFICATION,
LANGUAGE CARDS. CUSTOM PRINTER INTERFACES
ETC.

+« HUMAN ENGINEERING

MAGIC WINDOW’S FOUR WAY SCROLLING ALLOWS
YOU TO VIEW EIGHTY-COLUMNS ON YOUR FORTY-
COLUMN SCREEN. MOST PAPER SIZES CAN BE
SIMULATED. MAGIC WINDOW WILL SHOW ALL FOUR
EDGES OF THE "PAPER" AS YOU TYPE. THIS SIMULATION
OF A STANDARD TYPEWRITER HAS CAUSED A REVOLU-
TION IN APPLE il WORD PROCESSING.

MAGIC WINDOW wILL KEEP YOU SPELLBOUND WITH
OUR SPELLBINDER—A WEBSTER'S WORD SPELLER/
OIVIDER.

k‘l‘”lll”"”'TIHH‘IIIIIHI_
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Infabco House,
552/556 London Rd, North
Cheam, Sutton, Surrey.
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Professional quality, Single Pixel accuracy graphs are
printed on the standard PET Tractor Feed Printer by
the AUTOGRAPH programme: — Simple to use, all
Basic Software, fully flexible graph dimensions and
page position. Plots multiple X, Y functions on same
axes. Automatic or manual scale selection options,
Plain, Dotted or Squared graph background, com-
prehensive Alphanumeric labelling (as illus.) on and
around graph enabling rapid, quality presentation.
Send for brochure.

NUMERICAL
ANALYSIS
PACKAGE

for use with AUTO-
GRAPH 2 Incl. Curve
Fitting, Intermediate
points, Integration etc
Send for brochure.

AUTOGRAPH is written and supported exclusi\{ely
by ComputAce Ltd. and is supplied with extensive

= SR documentation and after-sales service.

SFIRAL
AXIS AS SHONN

GKRRECCIERECEIRELD)
AUTOGRAPH 1 Plots graphs in continuous line: (as illus.} or in
(16K, 32K only) spaced dots £35.50 incl.

AUTOGRAPH i1 As Autograph | but includes multiple data
{16K, 32K only) point plotting with joning line and marking

circle options (as centre graph). . £39 50 incl.
AUTOGRAPH 0 Simple form of Autograph | but with the
(8K upwards) same plot quality £2950 incl.
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48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD 100 yds from Archway Station & 9 bus routes
TELEPHONE 01-263 9493 01-263 9495

PET

4008 8K RAM

4016 16K RAM

4032 32K RAM

4040 Dual Drive Disk

The new PET printer.

A 4022 80 column tracks feed.
B 3023 80 column friction
feed,

CC2N Cassett Unit.

For the business man we
stock the 8000 range inc.
8032 and 8050 with daisy
wheel printers coming soon.
PHONE FOR MOST COMPETITIVE PRICES

WORD PROCESSING AND 32K SYSTEMS

PHONE FQR DETAILS
”_V|DE6 GEN!E £279  EG3003

Utilises 280, 12 K level il
Basic, Integral Cassette
Deck, UHFO/P, 16K RAM,
all TRS80 features. Simply
plugs into monitor or UHF
TV, With V.U, Meter.

PARALLEL PRINTER INTERFACE INC CABLE. . . 33.00
CHROMASONICS PROGRAMABLE SOUND KIT. . . 24.95
SOUNDKIT (FITTINGEXTRA). . ... ......... 7.00

LOWER CASE KIT (FITTING EXTRA). .. .. .. .. 27.50
COLOURKIT (FITT
COLOURKIT (FITTING EXTRA). . ... ....... 34.95

EXPANSION BOX WITH/WITHOUT RS232. . . .. 215/185
16I/S2ACRAMICARDIEN G X sl il Lt Wit 94/129
Unemmer—=—

APPLE Il PLUS APPLE

Complete Systems i

16K Machines £549.00 \ ‘]
32K Machines £579.00 |
48K Machines £595.00 =211y

DISK DRIVE WITH
CONTROLLER £349.00

DISK DRIVE

WIHTOUT CONTROLLER £299.00
ACCESSORY CARDS, SOFTWARE
ALL AVAILABLE — PHONE FOR DETAILS

PRINTERS

INTERFACES AND CABLES
FOR APPLE Il, PET,

TRS80, RS232, UK 101,
SHARP SUPERBOARD

ALL AVAILABLE

EPSON MX80 FT/2 £449

An FT/1 with high resolution
graphics.

EPSON MX70 £259

Tractor feed, 7 wire head

high resolution graphics.
SEIKOSHA GP80A £199

Dot matrix 5 x 7, 80 columns
ot tor, 9 wire head) wruE 30 cps. graphics, double width

characters.
g sendersy UST PHONE FOR FURTHER DETAILS
| = .

MONITORS

EG 100. 12” Black & White £65.00

MONI 9” (illust.) B & W £82.00
Hitachi professional monitors

9" Black & White

12" Black & White

B

=
EPSONMX80 £359
-Dot-matrix printer with Pet
graphics interface. Centronics
parallel and serial. Pet and
Apple compatible. True
bidirectional, 80 cps.
EPSON MX80 FT/1 £399
Dual single sheet friction and

£99.95
£149.00

et |

FVIC20

— UK 101

UK101 Kit :lc £149
i

Ready Built (NP £199

Complete in case £225

4K Expansion 8x2114 £14

Memory Expansion Kit

8K £79.95

16K £106.95

Printer Interface £29.95

Sound generator plus

PIO kit £29.95

Cases £24.50

NEW !

Chromasonics Sound

Kit £24.95

Colour Kit £84.95

Inc. Demo Tape & Full

Documentation Send for details |

Colours

24 total. 8 for characters, 8 for border.
16 for screen mixed as you wish. Basic colours |
on program keys uarc black, white, red. blue,
light blue, green, yellow, and purple.

PERSONAL-
COMPUTER

Sound

3 Tone Generator for music
“White Noise™ Generator for language and
sound effects
Each Generator gives 3 octaves.
Reproduction is through tv speaker.

Character/Line Display

22 Characters by 23 lines
64 ASCII characters. pet-tvpe graphic
character set

keyboard

DIN wtypewriter kevbourd with 8 program-
mable function possibititics via 4 speciul
function keyvs. Colours ure directly addressible
from the keyvboard.

Peripherals/Accessories

VIC Datacassette with special interfuce to
guarantee high rehability read/write quality
(PET/CBM computible).
VIC 1515 - Low cost VIC DOT Mutrix prir
(July Release)
VIC 1540 - Single disk unit with
170K Byte capacity (July Release)

TANTEL"
PRESTEL BY TANTEL

COMMUNICATION AT YOUR FINGER TIPS FOR
BUSINESS & HOME. UP TO DATE INFO
180,000 pages of information on Travel, News, Investment,
Holidays, Hotels Etc., Etc.,

£170
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.

r—

DEMONSTRATION AVAILABLE AT OUR SHOWROOM

welcome,. Official orders welcome.

i
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Please add VAT 15% to all prices, Postage on computers, printers and cassette decks charged at cost, all other

items, P&P 30p. Place your order using your Access or Barclaycard (Min. tel order, £5). Trade and export enquiries
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DaIaS‘IaI‘ is an easy to learn, yet professionally
powerful, comprehensive data entry, retrieval and update
system for microcomputer systems. DataStar handles record
keeping applications from initial design through updating,
addition/deletion, and search/ retrieval of records — quickly
and easily, even for complex operations. DataStar is a
powerful program that can be used for an extremely wide
range of possible applications by experienced programmers or
systems analysts as well as inexperienced first-time users. The
DataStar package consists of two parts: FormGen and
DataStar. Formgen is used to prepare forms for entering data,
then DataStar handles the data entry and verification process
according to the form requirements defined by FormGen.
DataStar features include: data entry verification by sight, list
and retype; arithmetic operations on fields; record search/
retrieval and edit/updating; comprehensive help messages and
instructions displayed on screen; compatibility with CP/M
supported languages e.g. BASIC, FORTRAN etc; automatic
documenting of field and form layouts detailing verification
.etc., horizontal and vertical scrolling allows design of forms
exceeding screen width and depth. Application examples:
Order entry and invoicing, name and address lists etc.

MaI|M€I‘é€ is a powerful file merging tool permitting

up to eight levels of nested file references as well as chaining.
As variable data is merged with text MailMerge automatically
reforms paragraphs as required to conform to the margin
settings and justification used in the original document
resulting in accurately formed and marginated documents
that look as though each received special attention, all with-
out special intervention, consideration or calculation required
by the operator.

VVOl‘dS'al‘ is a powerful, screen-oriented, integrated
word processing package for CP/M  systems. Advanced
features include: simultaneous printing and editing, multiple
levels of user-selectable help messages, word-wrap, page break
display, hyphen help, and extensive print enhancements,
including boldface, underline, sub and super script, variable
line height and character pitch. Comprehensive screen prompts
allow for easy insertion and deletion of words, lines, para-
graphs and pages. Gives true screen image of what your print-
out will look like, before you print. Use in conjunction with
MailMerge to automatically insert variable text either from
console or data files into standard forms, such as circulars
etc.

SlIDEI‘SOI" combines performance and flexibility

in sorting, merging and selecting information from data files.
It can sort and merge up to 32 files into a single file, at the
rate of 560 records per minute. And new records can be inte-
grated into a master file in one simple and efficient operation.
SuperSort is a star at sorting. It will accept just about any kind
of record you can imagine. The data can be justified, or
include floating decimals, exponential notation, or upper and
lower case letters; it can even be in several standard formats,
such as binary, bed, ASCII, etc. You won’t have to waste time
and money translating your records for the computer. And
you can have fixed or variable length records and fields. In
fact, you can have a different number of fields in each record.

DataStar - Software* /Manual * *, £160/£25
WordStar - Software*/Manual **, £205/£25
MailMerge - Software*/Manual**, £60/£15
SuperSort 1 - Software*/Manual**, £110/£20

o . ()
Price of software includes manual VISA
**100% credit if software is purchased later [—

TRADE ENQUIRIES WELCOME

Prices and specifications subject to change without prior notice.

CP/M is a trademark of Digital Research Wordstar, DataStar, Super-
Sort and MailMerge are trademarks of MicroPro Inc.

Please write or phone for free 16-page brochures and flyers.

MAIN UK DISTRIBUTOR:

INTERAM COMPUTER SYSTEMS LTD.,
46 BALHAM HIGH RD., LONDON SW12 9AQ
Tel: 01 - 675 5325/6/7 Telex: 925859
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The Amateur Computer
Club has had a very cool
welcome waiting for the
language that comes with
Acorn’s nice little Atom
computer — and has there-
fore been pleased to notice
that the BBC machine will
have a more standard version
of Basic when it becomes
available.

The ACC has the more
pertinent objection that the
machine uses the 6502 micro
for its central processor —
rather than the Z80 or 8085.
Even to those to whom
these numbers are more than
a string of digits, the point of
the ACC’s objection might
seem a bit abstruse. After all,
the 6502 is the central pro-
cessor of the Apple II which
is just about to become the
most common computer of
all time. It is the heart of the
Commodore PET, which is
still Britain’s number one
seller (after Sinclair’s ZX81)
and still stands a good chance
of improving its position in
America. And the 6502 also
can be found in all Atari
micros — not to mention
most Ohio Scientific
machines (and UK101 imita-
tions) — so what can be so
bad about it?

The problem is simple
enough: it goes nowhere.

Simply put, the 6502 is
an 8-bit processor, but it
has no 16-bit descendant
whereas the Motorola 6809

‘has the enormously powerful
68000 to follow, and the
8085 has the 8086, plus the
gigantic 32-bit Intel iIAPX
432;and Zilog’s Z80 has the
Z8000 already quite readily
available in very small quan-
tities.

At the moment, these
more powerful versions of
today’s best-selling processors
are sold as high-price
machines. The reason appears
to be: they cost more. The
real reason is: you can't get
a lot, so you sell the few
you can make for the highest

rice the market will stand.

hen these bigger chips are
in mass production, the
difference between them and
the ordinary 8-bit chips, in
cost terms, will not make
more than a couple of fivers’
worth of difference to a sys-
tem price. In two years’ time,

Which Way now?

then, the difference between
an 8-bit and a 16-bit small
computer will be only the
amount of software available
~- and if that were a signifi-
cant problem, then LP
records would never have
taken over from the old 78s.

But the difference
between the same two
machines, when they get
bigger, becomes enormous.
Apple and PET have already
shown us what a problem
this is. Those who went to
the PET show in June will
have found two big PETs
announced. There was the
8096, and there was the
Waterloo machine, or Micro-
mainframe — both designed
to get round the simple pro-
blem of putting more than
65,536 memory locations
inside an 8-bit machine.

Naturally, neither is
compatible. ¥ou can’t take
programs written for one and
guarantee to run them on the
other — and you certainly
couldn’t run them on the
Apple or Atari or Atom.

The good news behind all
that, is that Commodore is
planning to build a 16-bit
micro. That is to say, the
chip-making company which
Commodore took over before
launching the first PET, MOS
Technology, is hoping to get
the go-ahead to design one.

The idea is that the logical
ancestry of the PET chip,
the 6502, is taken to its
logical conclusion. And to
state that, we have to have a
little history.

Originally, there was a
micro callechhe 8008, an
8-bit device made by Intel
for the data communications
market. Its potential was
instantly jumped on both by
Intel, and by its then giant
rival, Motorola. Intel
produced the 8080, and
Motorola produced the 6800
— both of them improved ver-
sions of the old 8008. At that
point, all the also-rans
climbed on the bandwagon.
The two that mattered from
our point of view were Zilog,
and MOS Technology, both
small, eager and unknown.
Both adapted a best-selling
chip; Zilog copied the 8080
and added instructions which
it thought would make it
faster and slicker, while MOS

Technology imitated the
6800 and produced a carbon
copy called the 6501. It then
very cleverly produced an
improved version called the
6502 — which was just as well
because Motorola sued and
got the 6501 suppressed. And
both 6602 and Zilog Z80
became the favourite proces-
sors of the industry we now
know and love — mainly
because the suppliers didn’t
have the arrogance of Intel
and Motorola, both of whom
told their customers that the
computer market was no way
for a microprocessor to go.

Since then, Intel produced
several new, bigger chips
which it claims are the
natural choice of anyone
moving up from the 8080:
similarly, Motorola and Zilog
see no reason for anyone to
leave the fold and move to a
rival supplier when they have
the big chips mentioned

Guy Kewney, editor of Datalink, presents the latest news from the micro world. |

earlier. But no such luck for
Apple and PET users, who will
have, eventually, to change
horses. Unless, of course,
Commodore goes ahead with
its plans to upgrade Moto-
rola’s 68000 in the same way
it upgraded the 6800.

It may seem to be too late,
already. For Apple, it
certainly is: it has slightly
embarrassed itself and its
fans by announcing the Apple
III as a stopgap while prepar-
ing to use the Motorola
6809 processor in the Apple
Five, and the bigger 68000
in the Apple Four. Both
Four and Five actually exist,
and can be seen in prototype
form in various parts of
California.

Now it is possibly true
that Apple will delay Four
and Five until three is ready
(it was described tartly as a
‘very nice coffee table’ by
one proud owner who did it

It doesn’t get very hot in your office, does it? Certainly not
over 50 deg C. So there’s no point in becoming anxious, just
because Verbatim has revealed that these diskettes don't get
destroyed by deformations caused by temperatures above
that limit. Oh, yes, standard diskettes do get destroyed by
those temperatures, didn't you know? They also go funny if
used when it’s colder than 10deg C — but it’s all right, these
ones don’t. .. ah, you haven’t got any yet, have you?
Worrying, isn’t it, the way these people never tell you what’s
wrong with the products until they produce one that over-
comes the problem. Just as well it’s not that hot in your
office — what’s wrong? Burned you hand on the top of the
micro, did you? Ah well. Details: 01-941 4066, and watch
where you put that hot coffee cup.
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The untidy mess appearing on the sheet of paper in this

printer, is a hand. It is being printed in colour. You too can
do this sort of thing by getting the Integrex CX80 printer at
£900-0dd from Davidson-Richards of 14 Duffield Road,
Berby DE1 3BB. It prints at up to 126 characters per second
and does graphics (as you can almost see), too.

/SPRINT

the arithmetic signs and deci-
mal points. It may sound like
a trivial thing, having to press
down the Shift button, but
most of us, when program-
ming, have only one hand

| | free (the other one is holding
the books open at one page
or another, and keeping a
finger in the index page at
the same time) and little
things like this matter.

Bubble blows

The news for bubble fanciers
is still not good: after last
month'’s Intel announcement
that it had a product for sale
at last, two blows have struck
the business.

One of these won’t
particularly worry Intel: it
was the sad decision of Texas
Instruments that there was

less than justice because it is
also a very nice book stand).
But it is unlikely to tear up
the prototypes in favour of a
Commodore chip that must
be two years in the future,
even if that chip turns out to
be better than the 68000.

However being too late for
Apple isn’t the same as being
too late.

The Motorola 68000
may look like the ultimate in
hairy computer power now,
and far greater than anything
we might seriously want
inside a portable typewriter —
but in ten years’ time, it will
look very limited, with no
built-in instructions to under-
stand speech, for example.
Intel’s iAPX 432, now the
unbelievably big mainframe
on a chip, isn’t actually on a-
chip. It’s on three, the way
the 8080 was when it first
appeared (except you could
only get one of them at the
time?. There’s room for
deve Oﬂment and improve-
ment there — and somebody
will do it, and it won’t only
be Intel who does.

Name game

It only seems like a long time
since Dr Dobbs Journal of
Computer Calisthenics and
Orthodontia (running light
without overbyte) astonished
us by suggesting that micros
didn’t have to be program-
med by feeding in a string of
meaningless digits. You could
 program them in Tiny Basic,
a dreadful language which
seemed then like the height
of sophistication.

By comparison, the really
truly Basic that Microsoft
wrote for the first PET
seemed incredibly powerful.
In fact, it was merely out-
rageous — the company had
the cheek to assume that
users could afford more than
8 kbytes of memory.

One of the things about
Microsoft Basic was that it

ave us variables. You could

ave a formula like ‘Let
volume = pi*radius > *4/3’
and translate this into Basic

by inputting R for radius,
and printing V for volume.
This has been passed down

from father to son: from PET

to VIC. It is now about time

to admit that variables should

be meaningful even if they
are longer than two letters
long.

On the Atari micros, a
variable called antidis-
establishmentarianism is

instantly distinguishable from

antihistamine — not that you

would want to use either, but

you can. On Microsoft, they
are both equivalent to ‘an’ all
by itself. And if you chose a
variable called antifreeze, it
will be rejected outright
because it includes the word i
I know that one of the
objects of the VIC was to
be compatible with the old
PET — but with so many
extras, couldn’t this one be
improved, one asks? It is
after all, Commodore’s claim
that VIC is ‘user-friendly’.
Well, it is true that the man-
ual presents the machine in a
very ‘chummy’ fashion, but
that isn’t what user-friendly
means. User friendly means
that if you write a program
using two variables like
volume and voice, or coffee

and cocoa, you can tell which

is which, rather than having
to call one VL and other VC,

or CF and CC — which would

mean nothing at all to you a
year later.

We know that the current
VIC is the cheap one, and
that a better version will

come along one day —maybe

in a year or so — with 40
characters on the screen. Can
we ask for these little un-

friendlinesses to be tidied up,

please? And with them, little
things like having that very
necessary character, the 8,
plus brackets, available on
one key, rather than only
after pressing SHIFT?

And the same for all the

other special Basic characters.

Most of these problems can

be easily solved by taking the

numbers off the top of the
typewriter keyboard, and
putting them on a special
calculator keypad. including

no future in its own bubble
factory, and that it would
buy parts, if anybody wanted
them, from somebody else
(mainly Intel).

It was the wrong moment
for New World Computer
Company to hit the market
from the other side. That is,
the wrong moment for the
bubble people. For New
World, the timing was
impeccable,

The bubble is simply an
electronic disk: that means
no moving parts to wear out
or get dust in or get bent or
bumped. You store data in
it, and when you want to
unplug the bubble cartridge,
| you simply pull it out, and
f.| plug in another.

It’s the cost per word
stored that makes disks look
so good, and New World’s
costs are astonishing: espe-
cially as it has produced the
first big-capacity ‘hard’ disk
that can be unplugged from
the system, just like a
a different one with different
information in it.

bytes. Four of those mega-

R

diskette can, and swap?ed for

This one offers eight mega-

bytes are permanently built
into the box, which fits into
the space occupied by a
normal mini-floppy diskette.
The other four megabytes
are removable, magnetic
read-write heads, disks, sealed
unit and dust-free atmos-
phere all in one cartridge.
And just compare the $1600
price for this unit with
around three times as much
for Intel’s bubble cartridge
offering only 128 kbytes, and
it becomes clear how far
bubbles have to go before
the technology becomes
irresistible,

New World is in America,
phone no (714) 556 9320 —
which is in Santa Monica.

The last
chance

The truth lies somewhere
between the people who
don’t believe that The Last
One can write programs, and
those who think it can write
them better than people can.

The truth is that there is
more to software than writ-
ing programs, and with a little
luck, hundreds of users are
now on the point of finding
out what the difference is,
because the product is due
out at the end of July.

It’s hard to judge how
many people will actually
end up buying The Last One.
What I do know is that either
Scotty Bambury is an out-
right liar (and I don’t think
he is) or they’ve been getting
over 200 enquiries from all
round the world, each day.

The real news, as I sit
down to type, is the number
of machines that‘this program
writer runs on. Originally, it
was available only on an
obscure Ohio Scientific
model. By now, the list
includes the(PE’I‘ the
Tandy Model II (the big,
| expensive dual disk business

on 061-832 6795.

Once upon a time a computer company called North Star

set up in business as the Kentucky Fried Computers store,
and instantly got a lawsuit from Colonel Sanders. Here we
see a Kentucky Fried Chicken store using a Tandy TRS-80
supplied by Chess Consultancies and user Tom Allen of
Colonel Foods says they really understood his problems. And
I don’t see any way for North Star to sue. Chess is in Salford

PCW 43




GET ATIGER FOR A PET! ~

Our Paper Tiger matrix printers are now on
speaking terms with your Commodore Pet.
There’s no need for costly, complicated
interface devices. Now, for a few pounds,
you can buy a micro-processor P.C.B.
card which snmply plugs into the
Tiger’s signal port and enables it to
interface fully with your PET.
As a PET user you will be delighted
with the performance of the Paper
Tigers, Europe’s favourite matrix printers.
With a choice of three models, 445, 460
and 560 there’s bound to be one that’s
just right for your

application.
Why delay? For details of
¥ Paper Tigers and the PET //,

= interface card, write or
= phone us today.

Teleprinter Equipment Limited —

the peripheral people Psa
70-82 Akeman Street, Tring, Herts. HP23 6A]. U.K. e

SUPPLIERS

Tel. Tring (0442 82) 4011/9 & 5551/9. Telex: 82362 BATECO G. i

PLANNING

An important announcement
fromClaremont Controls

Availoble from Commodore dealers  CRITICAL PATH OR PRECEDENCE NETWORK ANALYSIS

gt
ii R

Zof'dwidgl -3 UP TO 1024 ACTIVITIES

ontact Claremont Controls

(0632) 610210 for further details PRINTED BAR CHARTS

F T N ~1 A range of programmes to satisfy your most detailed

planning requirements: they are easy to use and
provide the tools you need to plan the future and
monitor the present. Powerful features have been
included for effective application throughout industry
and commerce.

Claremont Controls Ltd, Chimney Mill, q
Newcastle upon Tyne, England

| | Constructional software and Commodore computers
et PCW8 | working together for you
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ymachine which is going to
‘become so much cheaper
‘when Osborne gets going),
the Apple, and any CP/
.type machine with CBasic .
II, as well as the Sharp
MZ-80K and its powerful
“daugfiter, the PC320T.

More important, the first
machine code generators are
being put together. It wasn’t
silly of the inventor, David
James, to generate Basic code
.with his program, because so
many of today’s computers
have Basic code interpreters
built in — but machine code
will be faster, more powerful,
and more suited to each
machine if it is done
properly.

Scotty Bambury rather
fancies himself as a manipu-
lator of markets, however.
Instead of having The Last
One ready when he started
advertising, he decided to

.advertise it well in advance,
and then release the product
.only when everyone in the
world was anxiously lining
up with their cheque-books
at the ready. That way, he
reckons, everyone who wants
one will buy from him, rather
than ripping off copies from
each other. And equally
deviously, if there is to be a
machine code version which
is better (for some purposes)
than the version which writes
Basic, then he’s not going to
release the better version,
even if it’s ready, before
people who want the original
have lashed out their cash —
so the machine code version
will arrive slowly, probably
in over a year from now. It
may even be a bit better and
more clever, but you never
know, do you?

Pascal
problems

At the PET Show, gossip
was exchanged on the likeli-
hood of running a program
called Micromodeller on the
new 8096 PET. The signifi-
cance of this is that the pro-
gram is written in a language
called Pascal, which is still
not available on the 8096. . .
or is it?

Yes, it is true that
Commodore announced
Pascal last year, in a version
written by Keith Frewin of
Transam z'the company that
invented the British Triton
and Tuscan micros) called
TCL Pascal.

That version is one backed
by the International
Standards Organisation, but
not yet a standard. It is also
not the standard, which is
the version originated at the
University of California in
San Diego or UCSD, and
which is only a standard
because everybody uses it.

The two versions of
Pascal vary enormously, not
so much in the instructions
which the machine obeys, but
in the operating software
which lies behind them. The

result is that one can easily
fit TCL Pascal onto a small
(32 kbyte) PET, but UCSD
Pascal together with all its
run time software, won't fit,
and you need the extra 64
kbytes of the 8096 machine.
And programs that run on the
Apple, which uses UCSD
Pascal, will run on the new
maehine, and this includes
Micromodeller. (And the
just won’t, on TCL Pascal).
Before being a trifle snide
about Micromodeller, and
saying that I really have mét
people who think it is worth
six times as much as Visicale,

'(and not all of them are

cretins), it is worth saying that
UCSD Pascal won'’t be avail-
able instantly on the PET.
There was still a lot of work
to be done in getting the soft-
ware right, and people inside
Commodore didn’t hold out
too much hope of having it
ready immediately they
received the first faulty disk-
ettes from the US in June —
but they were optimistic, in

a cautious way, of having
something by the end of the

ear.
This will be good news for
Systematics, a software com-
pany which has specialised in
writing for the Apple because
of its preference for writing
in Pascal. After all, at the
time of writing, Pascal still

o

»

suggested that there were so

| many different people

climbing on the Ethernet
bandwagon, that it was
bound to succeed.

I now have a sinking,
doubting feeling.

The sinking feeling arises
from a visit to the Intel Fair,
which wag once more impor-
tant than any other micro
show in Britain, and which is
now an interesting back-
water.

At the show, a
presentation was niade on
the Real Ethernet, at which
an Intel man revealed that
the cost per terminal of
Ethernet would be $5000, a
figure which made me
swallow hard. The goal was
to bring this down to $200,
he said (that’s the extra
cost, by the way, after
you've bought the terminal).
Ethernet was actually inven-
ted by Xerox, the copier
company, and is operated by
that company for its own
purposes. One thing it did
which was clever, was to
share its problems with Intel,
and with a big minicomputer
company called DEC; one
thing it did which was very
far-sighted but less clever,
was to invent the telephone
number all over again.

It isn’t widely known that
according to Xerox, every

~_a

We all like to see An Apple in good company, so here’s a pic-

ture of one at Norwich printing football tickets for First
Division Computers, using a Nexos DP1800 printer. It’s nice
of the football club to call its software subsidiary First
Division Computers — and I hope nobody is going to be chur-
lish enough to cast their minds back to last year’s football
season and check out which team was relegated from first to

second division.

wasn’t available on the Apple
III, and, because of an
absurd dispute between
Apple, UCSD and UCSD’s
agent, Softech, programs in
Pascal still don’t load and run
by themselves on Apple II
unless you pay a fortune for
something called run time
Pascal which is virtually free
in America. But watch this
space,

Blowing inthe
ether

Uncomfortably, I have the
feeling that once I suggested
that Ethernet, a method of
linking severaf micros to a
single disk or printer or both
and sharing the storage costs,
would catch on faster than
Cambridge ring, which is

the same sort of thing. I

Ethernet device is unique. It
has a unique device code,
assigned to it by Xerox,
whether it is actually made
by Xerox or not. You pay
Xerox for an Ethernet
licence, and it assigns a batch
of numbers to you, and you
give one to every device you
make.

All other ‘Ethernet
compatible’ networks you
may have admired are not
operated under the licensin
agreement, and therefore will
not fit into the Xerox
Ethernet, if it catches on.

I said it was farsighted of
Xerox. In a sense, it is, since
the plan will come into its
own on the day, not perhaps
too far away, when all termi-
nals in the world are linked
together somehow. On that
day, all Ethernet terminals
will know each other, and
will never mistake themselves

for something else when they

both put their identities on

the network, asking for time.
It’s hard to see how that

| problem can’t be overcome

in good time, however, with-
out that sort of foresight.
And the plans may have
scuppered themselves —
because at $5000 extra per
terminal today, who on
earth is going to go the
Ethernet way? Ethernet-
compatible, sort of: yes,

but — Ethernet? I have this
horrible sinking feeling that
Xerox may be blowing its
third big attempt to take over
the world from IBM.

Not sosuper

Intriguingly, crossing salt
water doesn’t seem to suit
the SuperBrain micro.

It is one of the nicest
micros around and, until
Osborne hits us all smack
between the eyes, it is defini-
tely the best value system
running. the CP/M operating
system, selling for under
£2000 with two disk drives
built into its box.

The trouble is: whereas-
its builder, Intertec, reports
that only five percent of
SuperBrain computers leaving
its US factory are faulty,
dealers on this side of the
Atlantic assure us that the
figure is closer to 60 or even,
say some 80 percent.

One dealer estimates that
he spends £200 per machine,
just getting it into working
order so that the customers
won’t bring it straight back —
others estimate that the
average cost of preparing a
SuperBrain for market is
around £100, which would
roughly square with a 60 per-
cent fail rate.

I suppose as long as the
customers are getting fine,
working SuperBrains, it
doesn’t really matter what is
causing them to fail in the
cargo holds, but nonetheless
the statistics seem worth
studying. Perhaps its a mag-
netic storm that causes the
problem?

Penguin
power

The only thing I really liked
about the Penguin Dictionary
of Microprocessors, recently
sent to me by a foolish
penguin for review purposes,
was its definition of the
word ‘database’, It defined it,
rather succinctly, I thought,
as ‘a file structured in a cer-
tain manner’ and went on to
describe, quite briefly, how
that structure aided recover
of data from the file. It then
added that the word would
also be found to be applied
‘to any file which would
sound more important if
called a database’.

It’s quite possible that
Stage One’s new database,
like many others available
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SUMLOCK BONDAIN

makesthe decisions easier...

O

Discover the full
professional power of
Hewlett Packard'’s
Personal Computer

HEWLETT
PACKARD

the

Series 80
GRAPHICS
SYSTEM

The New HPB83A personal computer has the
same powerful facilities as the HPB5A excluding
the cartridge and internal printer. This allows a
full system to be installed at a much lower price.
Add the HP2631B high-speed, high quality
printer, the HP7225 high-resolution graphics
plotter and the HP82900 5% flexible disc drives
providing up to 270K bytes of formatted storage.

Includes
New
HP-83A
Personal
Computer
flexible

Printer and
graphics
plotter.

The NEW HP9111A GRAPHICS TABLET can now
also be added. Ask for a demonstration.

It's your personal computer system. You decide
which HP peripherals you need.

See both the HP85A and HPB3A and the new
peripherals in action. Getting your hands on so
much professional computing power was never
SO easy.

memory disc,

HEWLETT PACKARDS NEW HP-41CV HANDHELD SYSTEM . . .

HP41C £129.95
MAKE HP82104A Card Reader £109.95
FURTHER HP82143A Printer £199.95
SAVINGS! HP82106A Memory Module £18.00:

PACKAGE DEALS
(including card
reader and
printers)

HP-41C £425.00
HP-41CV £460.00

NEW QUAD RAM HP82170A 4 times
capacity of standard memory mod-
ule) £54.00

NEW HP-41CV £169.95

(All the above prices include P&P +
VAT)

To complete the range SHARP MZ80K
N

20K (6K user) micro £380.00
34K (20K user) micro £440.00
48K (34K user) micro £455.00
80FD Disk Drives £663.00
80P-3 Printer £455.00 including I/F

(Please add VAT to the above prices)

Make the decisions

easier — come and see our
complete range at

the following addresses.

SuviLocKk BoONDAIN

Makes the decisions easier

(Head Office) (Shop) (Commodore’s
263-269 City Road Cannon Street previous address)
London EC4 London EC4 360 Euston Road
= 01-250 0505 London NW1
01-388 5702
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for diskette-using micro-
systems, is capable of per-
forming well on really large
files, other than the PET
8050 diskette unit which it
actually handles — but it is
equally possible that its
skill at sorting through a
megabyte or so, generating
audit trails and so on, will
start to groan a bit the way
most very big database mana-
gers do when faced with a
high volume of complex
questions over tens or hun-
dreds of millions of
characters.

What makes the software
worth a mention is that it is
‘the first transactional data-
base on the PET,’ in Stage
One’s own words — it has all
the features which were
provided in previous versions
of Petaid plus extra features.
I don’t know how to explain
‘accounts and postings with
mathematics on the header
or on the transaction or
between both’ in English, so
I won’t try. Talk to Stage
One on Bournemouth 23570.
And also, avoid the
Dictionary.

Forthright

I gather that I am a human
being — or at least, a group of
people who write their pro-
grams in Forth have written
to say they assume I am,
They must be right, because

I am also, it says here,
‘monumentally ignorant’ and
‘incompetent’.

I rather hope that the
Editor can arrange to print
the letter in question, as a
good example of how not to
write to a journalist. I happen
to be extremely broadminded
and rather wonderful, and
therefore take it as quite a
compliment that people
expect such omniscience as
these folk do, but other
writers not blessed with my
monumental ego might have
been a little upset to see their
good faith called in question
quite so roundly.

The good news, however
is that four fans of the Forth
Interest Group wish readers
to know that versions of the
language suitable for running
on micros other than the
Cosmac 1802 processor are
available for $10 from FIG.
This, I think I have mention-
ed before, with a UK FIG
address: for good measure the
US address is PO Box 1105,
San Carlos, CA 94070, phone
(415) 8653.

Blue
wardrobes

Once upon a time, two
computer companies became
a little fanciful over products
they had made, which were
big. And each company said
to itself: ‘How best can I
convince the world that my
product is the biggest thing
since the Brontosaurus, or

This similing face appears as part of our continuing
propaganda war against the big computer companies. It
belongs to Roy Sheridan, who worked for IBM selling what
he scornfully calls ‘personal computers’in ironic quotation
marks. He wasn’t just Joe Soap — he spoke on IBM’s behalf
in several seminars and symposia — but he tells me he left the
company for the Apple networking company Zynar in
despair at the slow movement towards true personal compu-

ting inside that company.

I'll take this opportunity to stick my neck way out, and
predict that IBM will not, repeat, despite rumours not
launch its cheap personal computer this year. I keep getting
rumours and I'll pass them on faithfully as is my duty to
you, oh faithful readers. But I don’t believe them.

since Garbo played St Joan?’

The first company was
‘Intel (or perhaps it was the
second). It had produced a
huge chip, number 432,
which was not actually one
chip but several which could
be laboriously linked, making
it into a 32-bit processor
which means little to many,
but to the computer industry
is a magic phrase meaning
macho, big, powerful,
wonderful, and all the rest.
Big computers, known as blue
wardrobes in the trade, are
also called mainframes in
public, so Intel called its
chips the Micromainframe.

Strangely enough, when
Commodore decided that
Waterloo University in
Canada had been very clever
by putting the big Motorola
6809 micro inside a PET
and turning it loose, they too
sought for a telling phrase
which would convey how big
the new machine was.

Yeah, verily mate, they
too called it the Micromain-
frame. And when asked,
neither company had got
round to putting a little
R in a circle, denoting Trade
Mark, and neither company
knew the other had done it
(used the name) and neither
knew which came first.

It’s a silly name, anyway.

Prismatic
program

Managing a list of customers,
parts, subscribers, patients,
employees, property listings,
vendors and most other types

of information is a simple as
you want it to be — or as
powerful as your software
can make it.

According to the Micro
Applications Group, simpli-
city comes from clever
software: its list management
system was used to write the
letter they sent me, announ-
cing PRISM/LMS for $225.
‘With this product, the data
to be stored in the files is
defined by the user — this
eliminates the constraint of
the pre-defined file format
imposed by most mainte-
nance systems,’ they
summarise. They’re pleased
with their forms generator,
which allows special forms —
like address labels or letters —
to be generated automatically
from any list.

Details from California
on (213) 881 8076.

Fail safe

People who supply extra
power supplies so that your
system can function when
the CEGB cuts out tend to
emphasise the fact that
memory evaporates when you

_trip over the plug.

This is quite true, but that
isn’t to say that keeping a
supply of 5V to the memory
banks is enough to keep your
system going, because there is
quite often a printer and disk-
ette to think of too.

Turn off the power when
your storage diskette isrun-
ning, and prepare for a sad sur-
prise when you examine the
magnetic surface. And turn
off the printer, and watch

your expensive operating
software go schizophrenic

as it decides that there never
was a printer, so it’s going to
wait for ever before it admits
that power has returned. You
have to restart (and often
lose all the data you
generate).

So Power Testing has
produced a backup power
system which will drive both
diskette and printer, for up
to an hour, if the mains
power fails. It costs £350.
Details on Upminster 26938
or write to Alan Hobbs at
1 St Mary’s lane, Upminster,
Essex RM14 3PA.

Onyx-offical

As predicted (it wasn’t hard)
Onyx now has five official
distributors, and praise the
Lord, they aren’t talking
about being exclusive any
more. Instead Scan
Computers, one of the
authorised distributors of this
16-bit microsystem, is

telling the world how good

it is: ‘Our dealers will have all
the software backing they
could possibly need to help
them secure large-scale
systems,’ is the way Steve
Russell put it in calling for
volunteer dealers. Nice to

see healthy competition at
the quality end. Details on
09066 5432,

Conversation
piece

Micros can generate speech, it
is true: only an optimist
would describe most systems
that do this as convincing
imitations of the human
voice. Then again, for £90, a
device that will add on to any
micro using the S100 bus
and also to the PET, A pie
or Acorn micros, could sound
quite bad before your
patience ran out — so Speak-
easy may be in for a few
sales.

Since it is contrary to
Telecom regulations, for
example, to use your micro’s
ability to dial phone
numbers, none of you will
have done this; so none of
you will have your micro
able to ring up at at home
from work (or vice versa)
messages like ‘the burglar
alarm sensor in the basement
has just been broken ’ or
‘the humidity in the iaundry
drier hs risen to 3 percent’ or
‘oil stocks are below critical
and the boiler will burn out
in two hours.’ If you want to
know how this might be
done, ring Intelligent Arte-
facts on (0223) 207689.

On the ball

A Curser is one who is trying
to get a cursor to occupy
exactly the right spot on a
video screen. First he presses
the button with the arrow
going up, then the one with
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Say goodbye to the costs and

frustrations associated with writing software:

The Last One® will be available very soon.

More comprehensive and advanced
than anything else in existence,

The Last One®is a computer program that
writes computer programs. Programs that
work first time, every time.

By asking you questions in genuinely
plain English about what you want your
program to do, The Last One® uses those
answers to generate a totally bug-free
program in BASIC, ready to put to
immediate use.

What's more, with The Last One®
you can change or modify your programs as
often as you wish. Without effort, fuss or any
additional cost. So as your requirements
change, your programs can too.

48 PCW

ALL THE
PROGRAMS

YOU'LL
EVER NEED.

FOR £260."
a

In fact, it's the end of programming
as you know it.

And if, because of the difficulties and
costs of buying, writing and customising
software, you've put off purchasing a
computer system up to now, you need delay
no longer.

The Last One® will be available very
soon from better computer outlets. To place
your order, take this ad into your local
dealer and ask him for further details. Orin
case of difficulty, please write to us direct.

THE LASTONE

YOU'LL NEVER NEED BUY ANOTHER PROGRAM.
D].‘Al' Systems Ltd, llminster, Somerset, TA19 9BQ. England
Telephone: 04605-4117. Telex: 46338 ANYTYR G.



the arrow going left. Oddly,
the first one works, but the
second moves the cursor right
until he remembers and
presses the SHIFT key. . .
yes, we’ve all done it.

Irritatingly, the device
which can solve this is regard-
ded disparagingly as a ‘joy-
stick’ — good for nothing but
games. By all, that is, except
Atari, whose model 400 and
800 should be available in
Britain around now.

Atari supplies joysticks
for its micros, and you can
write software to use them
for cursor control — as you
will find out if you play the
games.,

Even more splendid, the
company is taking the track-
ball under its wing. That is a
device like a ten-pin bowling
ball buried in a desk, and if
you want to see this sophisti-
cated data processing device
in operation controlling a
cursor with incredible speed
and precision, turn away
from your computer techno-
logy companies, and head
down to the game arcade.
There you will find one
controlling the destruction of
missiles in Missile Command.

Soon, you will also find it
available for Atari machines.
It has the incredible advan-
tage of not having to move in
vertical or horizontal lines
only, it can move from any
point on the screen directly
to any other point, and the
speed depends on how fast
you spin the hall.

Just imagine how useful
one would be for scanning
throth a database of alpha-
betic listings, too. . . but you
can bet the data processing
world will regard it as just a
games controller.

your favourite program when
you switch on, and software
support for mixed multiple
types of disk drive, and so
on.

Icarus has also released
another product from Micro-
Mods, called Supervid, which
does nice things to the video
display — which most critics
single out as being the most
disappointing feature of the
SuperBrain. Supervid gives
such necessary ‘luxuries’ as
proper upper and lower case
letters, plus all those cunning
little tricks that good video
terminals give to make using
them easier — such as
flashing words, dim words,
and histogram drawings.
drawings.

These things are nice, and
it’s good to see them — but
they aren’t standard because
your programs, if they use
them won’t run on standard
machines. Just on your modi-
fied SuperBrain. Details on
01-485 5574,

Plug-in winnie
There is no problem in
adding a disk drive to a North
Star Horizon microsystem,
even if the drive is a big capa-
city mini winchester with five
megabytes of storage — in
theory. The theory is held by
Hotel MicroSystems which is
supplying add-on drives for
the North Star: it says that
‘fitting the kit to a Horizon
should present no problems
since no soldering is required
and the unit is held in by the
same two screws which held
the floppy drive.’ There are
also three extra S100 cards
to plug in. Ask for more on
01-328 87317.

6800
newsletter

As of this moment, Tom
Boyd knows of no other
source of information on the
6800 micro or the SS-50 bus
than his own brand new user
group.

Boyd has put together a
‘modest newsletter’ on the
subject, with typical infor-
mation including hardware
which people have designed
and will sell/supply details of,
plusa product directory,
including software.

Boyd is available at
Belmont School, Feldmore,
Holmbury St Mary, Dorking,
Surrey RH5 6L0

SuperBrain
specials

No system which ‘enhances’
any part of CP/M remains a
standard CP/M system, what-
ever Icarus may say about
Superbios for the SuperBrain.
The idea is a nice one — to
provide features like a repeat-
ing keyboard, a real time
clock, automatic startup in

Bulk buy
bargain

At first sight, there is little
that is unusual about X-
Data’s plan to supply large
quantities of printers,
terminals and diskettes for
discounts — everybody gives a
discount for bulk. What
makes it a bit different is
that the X-Data discount
doesn’t come only when you
buy 55 diskettes: it can be 55
units made up of 30 videos,
ten disks and 16 printers, or
any other mix. And they
don’t, says Tom Blaszkowicz
(sales director) have to be
the same sort of videos to
qualify. For small-scale bulk
buyers, the phone number is
Slough 49117,

Bolt-on Beeb

My own anxieties about
the Acorn Atom and the BBC
machine which follows it do
not concern the fact that the
Acorn uses a funny version
of Basic, nor that it uses the
6502 micro — both points
which annoy the Amateur
Computer Club.

Instead, I worry about the

number of Acorns that are
bei%g1 made.

e idea of putting a com-
uter into a BBC series on
ow to become literature in

computers is a very good one,
especially if viewers can buy
the machine.

Frankly, I see no hope
that they will be able too. As
of the time of writing, Acorn
is producing more Atoms per
month than many thought
it would ever sell — 1600.
The only trouble is that this
figure is still 400 under what
Acorn had hoped to have
coming off the stocks in
February. And my
opinion is that anybody who
expects 50,000 machines to
be available to eager viewers
when the TV programs start
appearing, is an optimist to
the point of nuttiness.

I rather think Acorn agrees
with me. It has put together
a nice little plan, which will
turn the Atom into a BBC
micro, running BBC Basic,
for around £30.

The money will buy a
couple of extra program
chips. You plug them in, and
get all the extra Microsoft
Basic (which has its own
limitations) instructions. All
you don’t get is the ability
to draw the extremely
detailed graphics that the
Proton/BBC machine will be
able to, eventually. And it
hopes to produce a conver-
sion program to re-write the
higher resolution graphics sec-
tions to run on the Atom — a
great, necessary, idea.

On the face of it, this is
just a nice gesture for Atom
users; they too can watch
the telly and run the
programs. The question is
whether they won’t be the
only ones — and my money,
if the BBC series isn’t heavily
postponed from its early

1982 planned start, is on the
TV programmes to be ready
before the machine. I hope
I'm wrong.

In the meantime, the
project has been given a little
support from Manchester
Poly, which is planning a lay-
man’s course on computers
starting with building an
Atom from kit, The course
costs £240.including the
computer: details from John
Appleyard on 061-228 6171.

Spreadit
about

It’s pretty hard to explain
why multi-tasking systems
aren’t much use, if one is
talking to somebody who
didn’t know they existed —
even harder to explain why
multi-processor systems are
a good idea by contrast, as
exemplified by the new UK
computer company, Future
Technology Systems Ltd.

First off, you try to
explain that multi-tasking
software interrupts what
the computer is actually
doing, so that it can work
on something else, several
times each second. The
drawback is usually that the
multi-tasking system ends up
being most of what the
computer is doing, and the
users got to share around
20 to 30 percent of its power
if the system is working well.
At this point, your typical
laﬂman user wants to know
why on earth anyone would
do anything so daft.

These days, it is daft, You
can give each user a screen
for the cost of a TV tube and
some fancy boxing around it,
plus the necessary control
electronics. For pennies
more, these control chips can

I put this picture in so you could admire Hewlett-Packard’s
wonderful black-and-white pictures. It's one of 14 9845
machines, and you don’t really want to know what they
cost. Oh, all right, from £7845 to £29,215. But they are nice
pictures, aren’t they? Details on 0734 61022.
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include a powerful computer
chip: so why not make the
computers, and flog them as
terminals? No reason. Then
you link them all together,
to share very large disk
storage because for twice the
price you get four times the
disk store.

Future Technology has
produced some pretty boxes,
and they have powerful
micros (Intel’s 8086 and
8088, which run identical
programs) inside them. They
use variants of CP/M
mainly MP/M-86, from
CP/M’s Eroducer, Digital
Research — and they link
together.

The aspect that I like is
the fact that Professor Martin
Healey a professor at Uni-
versity College Cardiff, is
research director of the
company. This system of
having academics on the
board has worked well for
the Americans — let’s hope
it sets a successful trend here.

And anyway, I like Martin.

Wow

When micros were new, and
pioneers could only get

one chip a month because
you had to save up, and key
switches were too expensive
to buy more than a dozen,
there were kits with a micro,
and a claculator type display,
and a whole 128 bytes of
memory!

Just imagine!

Well, for a mere £500, you
too can step right back into
that nostalgic age. Motorola,
which makes the 6800 chip,
has now offered a course
based on the virtually identi-
cal 6802 — and the board you
get for the course is the
evaluation kit, the D5. Not
only does it have a whole 128
bytes (not kbytes, bytes) on
the processor chip itself
‘dedicated to the user’ but
there is also another whole
1024 bytes of memory and
2048 of read only memory
with a monitor called
D5BUG. Courses in July,
September and November.

It takes four days. Oh, and

you get to keep the board.
Wow!

Call Janet Wilkes, MPU
Training, York House,
Empire Way, Middlesex. Or
just Motorola, Wembley. 01-
902 8836.

PET power

At £30, getting twice the
speed out of PET’s Basic
interpreter doesn’t sound
like paying a little for a
little. However, Supersoft
has produced a really valu-
able program with its tape
accelerator. Arrow is the
name of the software: it
speeds up the rate at which
programs are trandferred to
and from tape cassette by
six or seven times. It still
makes disks look good, but
a 6 kbyte program loads in
20 seconds. Both products
detailed on 01-861 1166.

Bug blah

Atom users get a magazine.
It costs £4 for six issues, and
the first issue came out in
July, and it must be good
news. Unfortunately I can’t
announce it as the Atom
users’ ‘own magazine’ since it
is published by somebody
who produces Atom software

Bug-Byte. Bug-Byte will
offer discounts on Atom soft-
ware to subscribers — guess
whose software will carry the
discount?

Details from 251 Henley
Road, Coventry CV2 1BX.

D_iscord‘.'

Since this is my PET column
(I didn’t plan it like this,

it just happened that way) I
should say that I'm most
impressed with the clever way
the new VIC can make sounds
through the loudspeaker of

a television.

I have some reservations
about the mathematical
correctness of the frequencies
which it generates — that is,
the notes are out of tune,
because an octave is not

exactly a doubling of fre-
uency, but only nearly a
goubling. Nonetheless, it’s
clever for sound effects like
Big Ben or the roar of surf.
For users of a different
machine, the Sharp, the pro-
cess is a little easier: just £10
for a program from Newbear
Computing Store. This one
I haven'’t listened to, so
can’t compare it to the VIC
music, but the notes, accor-

ding to Newbear, must be a
bit doubtful.

I mean, they say that it
needs a key signature called
K sharp, 48k sharp to be
precise.

I wonder if they meant
that sharp to be Sharp?

Details on 0635 30505.
Don’t hum.

For CBM User Port
—(;eommch instruments Ld

|
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LONDON UK

Greenwich Instruments has put a battery in the clock it has
developed for the PET, to avoid the clock stopping each time

the computer is turned off.

Having a clock is useful enough for a PET: this one will
interrupt the processor (quite harmless) at one second inter-
vals — and software is provided to read the precise date and
time from the clock’s circuits. The only snag is that, since it
fits so neatly over the user port plug, nothing else can go

there. Details on 01-853 0868.
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Once again, ComputerTown has had a
good month. A new one has started up
in Wokingham and we’ve had several
letters from people very seriously con-
sidering setting up their own. The
‘ComputerTown Guidelines’ document
has been written and is all ready to go
to the printers. By the time you read
this we may even be sending out copies
to enquirers (remember to send an
SAE). A ComputerTown representative
went along to the press launch of ‘1982
— Information Technology Year’ and
managed to slip copies of Computer-
Town guidelines to the assembled
VIPs. A couple of days later we received
a letter from one of them, Alan
Benjamin — Chairman of the 1982
Committee — praising CTUK! fulsomely
and promising to recommend its
involvement in the forthcoming IT year.
A day or two later this same CTUK!
representative was involved in a brain-
storming session with other invited
participants to thrash around the theme
of ‘The Role of National and Voluntary
Organisations’. The minutes of this
session will be circulated among mem-
bers of Her Majesty’s Government,
Members of Parliament, civil servants
and key people involved in the applica-
tion of information technology. Good
ideas will be incorporated into national
IT plans and, needless to say, Computer-
Town was mentioned once or twice.

Now, back to Wokingham. Alan
Sutcliffe and Alan Northcott are largely
responsible for this group which meets
on the second Wednesday of each
month. As well as this, they go out to
local schools: they spent a happy
Saturday recently helping out at the
local primary school fete. Since then
they’ve had a meeting with the head-
master, who is jolly keen to get a micro
for the school. CT Wokingham will keep
closely in touch with this, instructing
teachers, giving advice and guidance
when necessary and generally helping
the installation to success. Another
local school, this time a comprehensive,
has a 380Z and, to be frank, has a
certain amount of trouble relating to
the out-of-date ‘O’ level syllabus to the
more modern phenomenon of the
micro., Who needs to know about
punched cards anyway? CT Wokingham
has arranged to give four talks and
demonstrations in what is left of this
term and hopes to pick up again after
the summer break. Any lack in quantity
of CTs this month certainly seems to be
compensated by the quality of this
particular 'Town. If you’d like to join in
the fun then write to Alan Sutcliffe at
4 Binfield Road, Wokingham, Berkshire
RG11 1SL. Telephone 0734 781283.

Now let’s go through what I call the
‘letters of intent’. ComputerTown Leeds

ComputerTown UK! is a nationwide network
of voluntary computer literacy centres. All letters
should be addressed to: CTUK!, ¢/o 14 Rathbone Place,
London W1P 1DE.

looks all set to start in the premises of
Care Computer Services. Philip Clarke
is the man in charge and he is seriously
considering the use of his offices on
Saturdays so that local children can be
introduced to the joys of computing by
members of the West Yorkshire Micro-
computer Group. Sundays aren’t out of
the question, either, if demand is high
enough., Anyone who’d like to help out
should contact Ted Broadhead on Leeds
717137 or Philip on Leeds 450667.

Robin Bradbeer, Consultant Editor
of Educational Computing and a lead-
ing light on the London computer club
scene, has written to say that he's
seriously considering a special Saturday
morning affair at the North London
Computer Centre. Robin will aim this
session at those under the age of 16 but
before he starts he really needs help.
The computers are no problem — he
has about 20 systems in the centre.
He needs real live volunteers that
between them can cover every Saturday.
Write to him at PNL, Holloway Road,
London N7 8DB.

Ralph Aldhous is a project supervisor
for the, wait for it, Wolverhampton
Community Services Agency Youth
Opportunities Program. He is especially
interested in. starting a YOP computer
literacy project. He’d love to hear from
anyone in the West Midlands/Wolver-
hampton area who might be able to
chew things over with him. His address
is WCSA (YOP), YWCA Central Office,
100 Penn Road, Wolverhampton WV3
ODR. Telephone 21500.

P Brown of Morpeth thanks me for
putting his town on the map in a recent
issue, More importantly, he tells me that
he’d like to start up a CT and would
love to hear from anyone interested.
From previous experience he knows
that visitors tend to outnumber
machines by a significant factor and he
was wondering if there are any friendly
local suppliers who might like to help
out, too. Whatever your interest,
contact P Brown at 16 West View,
Northgate, Morpeth, Northumberland
NE61 3BP or telephone 512601. If
you’re a Miss, a Mrs or a Ms then I
apologise, P Brown.

Over to Wales now where M R Ald-
ridge is thinking of starting a Computer-
Town in Dinas Powis. Anyone in the
area who’d like to help make it a reality
should write to 14 Pembroke Close,
Dinas Powis, S Glamorgan CF6 4PA.
Telephone Dinas Powis 512979,

Susan Kelly of Harrow Civic Centre
Reference Library came along to East-
cote ComputerTown recently and she
went away wildly excited about getting
one going in her library. She has spoken
to one or two local computer buffs but,
like all the rest of us, needs more people
to come forward to join in. We know
there are lots of computerists in
Harrow, so get ’'phoning 01-863 5611
extension 2055 immediately. Failing
that, you could write to Susan at PO
Box 4, Civic Centre, Harrow, Middlesex

HA1 2UU.

Roger Trump and his Challenger
would love to help out at a Computer-
Town but he doesn’t know of one near-
by. Would anyone in the Cambridge
area who'd like to get one going please
write to Roger at 87 De Freville |
Avenue, Cambridge CB4 1MP. Ta!

Not a ComputerTown, but an organi- |
sation with the same broad aims, is
ATEC (Alternatives in Techrology and
Employment Centre). It is aiming to run
a computer literacy/education project in
a Bradford youth club during the
summer holidays. If you’d like to help
out or if you'd like to lend equipment
then please write to Richard Haselgrove
at ATEC, 4 Grove Terrace, Bradford 7.
Telephone 0274 394083. i

Graham Wood would like to start a
'Town in the Hamilton/Motherwell area
of Scotland. Contact him at 10 Airdrie
Road, Carluke ML8 5EW or telephone
Carluke 50003.

Kevin Stock wrote twice. Once to
say that he’d like to set up a CT in
Belfast, Coventry or both and again to
tell us about a poster-making kit which
comprises large red, green and black
letters. The company to contact is .
Letterkit, 20 Jamaica Street, Liverpool
L1 OAF. To help Kevin out, write to
him at 44 Park Avenue, Belfast BT 14
1JJ, N Ireland or at CH3-019, Univer-
sity of Warwick, Coventry CV4 7SL
during term-time.

Did you read about Computer Camp
in June’s West Coast Computer Faire
report? Well it’s sort of coming to
England. Stewart Wiley is running a day
camp during the summer holidays in
conjunction with the folks from the
American operation. Buses will tour
London picking up children prior to
whisking them down to Old Windsor
(near Runnymede) for a day of fun,
including  computing, at Camp
Beaumont. The fun begins on 27 July
and lasts five weeks. Stewart Wiley can
be found on 01-402 0050: he’s looking
for counsellors and teachers with micro-
computer experience. In case you might
be wondering, there’s no connection
between this activity and ICL’s nearby
Beaumont College where grown-ups
learn about computers and related
things.

Other places showing interest this
month are: London W1,N5, SW9, NW5,
Sutton, St Leonards-on-Sea, Torquay,
Bournemouth, Hitchin, Worthing,
Stanford-le-Hope, Coventry, Rhondda,
Swindon, Witham and Devizes. Thank
you all very much for your encouraging
letters. Remember to write again the
moment you get your own Computer-
Town off the ground so that we can give
you another plug.

Finally, if you’d like to start a
ComputerTown or would like to know
more about it, please send an SAE to
CTUK!, 14 Rathbone Place, London
W1P 1DE. Please don’t try to phone us
because ComputerTown is entirely a
spare time project.
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ot e PRICE/PERFORMANCE
RATIO FROM
AMICRO

COMPUTER

ALTERNATIVE MODELS
QD 700K DISK £1995
'S’ 800K DISK plus

Function Keys etc £2095

Standard Model 64K RAM/320 DISK

The efficient business
system consists of

standard Superbrain
Microline 80 Printer

Complete word
processing system -
including 'Word Star

PACKAGES

standard Superbrain,
Diablo 630 printer
and training.

_Individual Price:

b, 01595

M
— TDiablo63

Financial Modelling - T/Maker @ £155 and
Micromodeller @ £645

Integrated Accounting System - Stock Control  Data Base Management -DMS @ £400

@ £350, Order Entry and Invoicing @ £350,  Word Processing — Wordstar @ £250 and

Microline 80

Software Options: we market a full supporting  Graphics — Hardware @ £435 with Software
range of standard languages. including, BASIC  from £80

@£175, FORTRAN @ £225, PASCAL @ £225,
and CIS COBOL @ £425. We have a growing
and comprehensive library of software

g 12 Sales Ledger @ £450, Purchase Ledger @ Mailmerge @ £75.
programmes available: £450, General/Nominal @ £400, Name & Also available — Form Creation, Debugging etc.,
Incomplete Records for Practising Address @ £250, Complete Package so far Alternatively we will design and implement
Accountants @ £750 @ £1650 plus Payroll @ £500. software packages to suit your specific needs

K43

MICROS LIMITED
KGB Micros Ltd., 14 Windsor Road, Slough, Berks. SL12EJ Tel: Slough 38581

Prices exclude V A T and are subject to tiuctuation please phone tor an up-10-the-minute guote
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we solve
problems...

You Can’t Work Harder,
So Work Smarter.

Imagine being able to bring the world
of data processing right into your own
office without the need for extensive
training or large expense. You have the
ability with “The Data Factory” of
organizing your record keeping system.
You decide what you want to keep
- track of, and easily develop solutions
to your own problems. No need for a
course in computer programming. You
don’t even have to know how to
operate a computer to use The Data
Factory. Our comprehensive step by
step manual is easily understood and
teaches you and your staff how to use
the program to set up the systems you

need—inventory, customer lists employee

records It is not

surprising that a leading computer
magazine survey showed that The Data
Factory is consistently the best selling
data base system on the market for the
economical Apple micro computer.

Consumer Oriented.

Micro Lab’s products have been sold
to thousands of corporations. It is a
name that you can rely on. Our Ex-
tended Warranty and customer service
policies are the standard in the small
computer industry. When you decide
to buy a Micro Lab product, you can
be assured that our system will work.
For a minimum investment in this
inexpensive computer system, your
entire office will function smoothly
and efficiently. Large corporations
need not tie up their main computer
with specialized office procedures—you
can place one computer in each depart-
ment, or tie a branch office into your
system with a modem. You can’t af-
ford to be without our products.

Each product described above retails
for .£100. For further information
about Micro Lab products, contact us
directly or go to your local Apple
computer dealer for a demonstration.

Distributed !Ix’llusively in UK
Personal Computer Lid,
194-200 Bishopsgate,

LONDON EC2 01-626-8121

~micro 130
-

3218 Skokie Valley Road
Highland Park, IL 60035 « 312-433-7550

1981, Micro Lab, Inc.
Apple is a trademark of Apple Computers, Inc

systems that work

Mmicro Ish ——

The 4th
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Cunard Hotel, 10-12 September

The PCW Show machine rolls on. From
what our exhibitors have been telling us,
it should be very interesting, whatever
your taste in microcomputers.

Datalink magazine plans to stage an
‘event’ on the first two days. Its jour-
nalists, under the watchful eye of its
redoubtable editor, Guy Kewney, will
be.actually writing copy at the show on
a word processor. The copy will then be
transmitted direct to the harassed subs
back at Datalink’s own offices.

Acorn is in. This company, as you
know, is supplying a version of its
Proton computer for the BBC series.
Acorn and PCW hope that the machine
will be on display at the show, but there
are still one or two things to be sorted
out. Even if the Proton can’t be there,
all Acorn’s other products will be.
Atoms galore with all the usual accoutre-
ments, plus four new software packages.
Two are language programs — Forth
and Pascal — one is a word processing
package and the other will make the
Atom a Prestel terminal.

If you thought that John Wiley only
publishes books by such notable
worthies as Legless Banks — think again.
As well as a huge range of computer
books the company will be marketing a
new software package. It is the Hayden
Applesoft Compiler which can increase
Basic program speeds ten-fold while
occupying only 3 kbytes of memory.
Wiley is pretty excited about all this
and is offering the program for just
£140 (plus VAT).

Another special offer comes from
Compshop. This company has told us
that its own Compukit UK101 will be
for sale at a very special show price but
doesn’t know yet what that will be.
NewBear Computing Store has three
new software packages for the Sharp
MZ-80K. One is the Music Composer-
Editor for potential Beethovens. The
others are more mundane but useful.
They are a Program Filing Index and a
Disk Based Editor Assembler. Inciden-
tally, the latter is a first in the UK.

Atari will be very much in evidence
on the Ingersoll stand with a novel idea.
This is that mum or dad buys a personal
computer for work during the day
running payroll or whatever. Then they
take it home at night and improve the
kids’ minds and chances with such
educational programs as algebra,
economics and spelling.

More for the TRS-80 models I and
II1 from Southern Software. The main
attraction will be a compiler for TRS-80
Basi¢. This will be demonstrated to

show the speed gains that can be
achieved by taking a normal TRS-80
Basic program and compiling into
machine code.

Companies booked at the time of
going to press:

Arfon Microelectronics
Avalon Computers

Beta Systems

Cetronic

Chromasonic

Circolec

Commodore Business Machines
Community Computers
Comp Shop

Computer User Aids
Contour Computer Systems
Creative Computing

Data Applications
Easicomp

Elcomp

Electronic Aids

Essential Software
Feedback

A J Harding

Humac Computer Services
Ingersoll (Atari)

Intex Datalog

10 Systems Ltd

Kansas City Systems
Little Genius

London Computer Centre
Lowe Electronics

LP Enterprises (MPI)
Macronics

Maplin

March Communications
MC Computers
Microperipherals

Mind Your Own Business
Mine of Information
Modmags

NEC Communications
Newbear

Personal Computers
Portatel Conversions
Printout magazine

Radio Shack

Research Machines
Roxburgh Printers

SBD Software

Silica Shop

Sinclair Research
Southern Software

ST Commercial Systems
Tandy

Tangerine Computer Systems
Ties Investments
Transam

Vero Electronics

John Wiley
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PCW welcomes corespondence from its readers but we must warn that it tends to be one way!
Please be as brief as possible and add ‘not for publication’ if your letter is to be kept private. Please
note that we are unable to give advice about the purchase of computers or other
hardware/software - - these questions must be addressed to Sheridan Williams (see ‘Computer Answers’
page). Address letters to. ‘Communications’, Personal Computer World, 14 Rathbone Place,
London W1P 1DE.

Computer
science

Although not a computer
scientist, my work as a
hydrogeologist involves exten-
sive computing. Lyn Antill’s
‘Secrets of Systems Analysis’
in the May 1981 issue proved
a rich and thought-provoking
article.

I should like to enlarge on
points made about computer
science graduates. My first
impression was that these
people should be avoided, a
dangerous view, particularly
if taken out of context from
the text that followed. I
would agree that a computer
science degree does provide
a sound theoretical back-
ground. But additionally, it
can be of enormous benefit
to graduates who decide on a
career in software. It will
help them to appreciate
various hardware subtleties
which may otherwise be
obscured, or remain hidden,
Furthermore, they may be
able to turn this to their
(or their clients’) advantage
in any applications program

they write.
You would certainly be
well advised to ‘. . . quiz them

... . on what they’ve under-
stood and appreciated’. A
polytechnic or university
degree is certainly about
more than actually getting
the qualification, it’s about
removing conceptual blinkers
from the chosen subject and
cutting through dogma. Any-
one really worth their salt
will be looking to relate their
new-found knowledge to the
real world, perhaps via appli-
cations programs — if they
can find anyone willing to
give them their first oppor-
tunity.

D M Taskis, London N8

Musical note

In the May 1981 issue of
PCW, we noticed that you
reviewed a book by Chamber-
lin: Musical Applicatios of
Microprocessors’. This book
is now distributed by John
Wiley & Sons Ltd in the UK
and Europe. I would be grate-
ful if you could mention this
in a forthcoming issue,
Bernice Preddy, John Wiley

& Sons

Calne club

I would like to see a
computer club start up in the
area of Chippenham and
Calne and am prepared to
liase with people interested
in helping to start it up and

run it, as well as those who
just want to come along. I aim
to make it into a multi-
machine, multi-language,
multi-processor club to cover
everything and with two
aims: 1 To spread ideas from
machine to machine, language
to language, etc; 2 To enable
newcomers to learn and
choose a computer for them-
selves,

Write to me giving details
of your machine, interests
and what you can do to help
and what day you would like
it on, enclosing an SAE.
Matthew Jones, Pinhills
Bowood, Calne' SN11 0LY,

Single liner

When looking back through
some old issues of PCW, 1
came across P Smith’s intri-
guing one-line program for
the Superboard (PCW Vol 3
No 10). May I add another
program to this specialist
branch of concise program-
ming:
0 N=N+1—4*R : R=RND(N)
* FOR I=0 TO 999 :
I=1+6*R: POKE I+53300 N
AND 255 : NEXT : GOTO
Note that the absence of
a line number after the
GOTO is not an error! Has
anyone else any good one-
line programs?
Jack Pike, Chawstone, Beds

Clip off

I recently changed the
batteries on my TRS-80
Pocket Computer and it
subsequently died. The
Tandy Service Department
found thatI had replaced the
battery clip the wrong way
round, anc{)has charged me
£22 to correct this fault. I
feel that your readers should
be warned that although the
manual is not clear, it is vital
to replace the clip correctly,
and also that if any little
thing goes wrong with your
TRS-80 computer it may
cost an arm and a leg to
repair.

Q Gardner, Croydon, Surrey

Getit
together

May I suggest some guidelines
for firms who sell by mail the
products which we micro-
enthusiasts lust after? These
are intended to let us get on
with our hobby instead of
watching for the postman,
writing letters or making
phone calls.

1. If we order something,
please acknowledge our
orders if you can’t supply

promptly.

2. Don’t advertise things

which do not yet exist, in

order to test the market.

3. Please make sure that kits

are not missing components.

4. Please reply to letters, at

least some of the time.

5. At least, read letters re

long overdue orders before

filing them under ‘pending’.
If only all firms were

like those (mainly smaller

ones) who despatch items

quickly and give cheerful

and helpful advice to the

stumbling novice.

David Henniker, Edinburgh

Zor tweaks

If any of your correspon-
dents with Superboards or
UK 101s are about to try the
‘UK101 Zor’ from your
June issue, let me give them a
word of warning: the
program requires POKE
15,46 at line 70, If this is
not cleared to POKE 15,72,
the program will not load or
save properly, since this loca-
tion will also modify the line
length. The result will be a
long series of truncated lines
with dozens of syntax errors.
A useful hint for Super-
board/UK 101 users: the
command WAIT 57088,2,3
will wait until the right shift
key is pressed before continu-
ing with the program — the
return key is unnecessary; the
command WAIT 57088,4,6
will wait for the left shift to
be pressed. This is much
easier (and neater) than using
either an INPUT or a machine
code routine for the same
purposes, OSI does not docu-
ment its WAIT command.
Henry Merritt, Cambridge

Seeing
doubble

Have you noticed that in the
ZX81 there’s a picture of a
TV screen on which line 35
reads: LET P=RND(300).
This is only legal on the
ZX80! The TV has the same
Erogram on it as the old
X80 adverts — has Sinclair
Research spent all its money
on ‘Uncle’ Clive’s Porsche?
I Hegerty, Maidenhead

Piracy

It was supposed in ‘Up The
Sharp End’ (PCW May 81)
that people are copying pro-
grams which they should have
bought and that this is reduc-
ing the income of
programmers, This, it was
argued, would so discourage
programmers that no works
of genius would ever be

| produced. Thus, ran the
-argument, computing would
be forever impoverished.

This is like the argument
of Marx, who said that
workers forever had their
humanity denied to them
because capitalism was based
on exploitation.

Computing benefits from
the spead of knowledge -
this was the case in Silicon
Valley where engineers and
programmers move from
company to company or set
up on their own.

Copyright does not really
protect the programmer: the
law is directed merely against
copying. For example, while
the actual text of a novel is
protected, the plot — no
matter how original — is not.
Plots, themes, algorithms and
computer programs express
abstract ideas. It is not possi-
ble to formulate a law which
would protect abstract
ideas, One which did would
be the instrument of a
totalitarian state,

Although software piracy
may reduce the income of a
particular programmer, it will
contribute to the spread of
ideas, so all will gain in the
long term, Many of the
wicked copyists are probably
other programmers who may
be able to combine ideas
and create even better soft-
ware,

Having one’s hard thought-
out programs copied by
dealers is very annoying but
there’s no point going to
great lengths to prevent it.
Remember, the law of dimini-
shing returns. If someone
is determined to copy a pro-
gram, there is absolutely
nothing you can do about it:
they may regard it as a
challenge.

The answer would appear
to be either try to sell high
volume at low prices and
write off the loss, or sell
direct to end users by mail
order. Keep a file of
customers, On finding your
program on sale you can nail
them.

Gavin Haines, Hastings.

Keyboards

I read with interest in your
May issue, the letter from

R L Barbour, South Queens-
ferry and your reply, which
included a reference to the
Maltron Keyboard.

Since I have been for-
tunate enough to have a
‘hands on’ demonstration of
this unit, I would like to
point out that, because of its
shape and new letter layout,
I found the Maltron Key-
board much easier and
quicker to learn and more
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acceptable to use than the
flat gqwerty model.

I am not a trained key-
board operator. However, in
the short time available, {
attained a speed equal to that
reached on the qwerty key-
board, which I have used
during the last six months,
in my first year as a
computer science student
‘at university. Given the
hoice, I would most certainly
choose the Maltron,

Virginia Wheeldon,
Camberley, Surrey

Comeback

It was someone like
Christopher Hampton who
said writers feel much the
same way about critics as
dogs do about lamposts. So
I'm not going to carp about
Malcolm Peltu’s less than
enthusiastic review of my
Good Computing Book for
Beginners in your May issue.

Still, I do think the argu-
ments behind his antagonism
are fundamentally wrong; and
they represent prejudices that
should be treated as such,

He castigates me for pro-
posing a whole new set of
computing myths to the
effect that computing is
simple, Well, I'm not ashamed
about that — except it’s no
myth. It’s a book for
beginners, you see, and at
that level particularly,
computing can and should be
simple. Malcolm Peltu on the
other hand gets stuck on the
kind of institutional, puritani-
cal all-or-nothing notion that
all bike-riding is the Tour de
France. For that kind of
person, with a big-computer
big-company background and
an overriding faith in the
virtues of thought rather than
action, the idea that buying
something for a few hundred
quid and doing something
useful and/or enjoyable with
it smacks of heresy.

So Mr P starts his review
by accusing me of trying to
fool the innocent into think-
ing that ‘information manage-
ment is simple because it is
easy to write a Basic
program’. I can’t argue with
that, he’s right. And had I
been trying to write a
beginners’ book on informa-
tion management, I would
even now been hanging my
head in shame. But since I
wasn’t and since I’'m not, the
standard-bearer of the New
Information Revolution:
somewhat wastes his energy
on fighting with me.

Malcolm Peltu sneers at
my propositions that compu-
ters are functional tools,
goal-directed and capable of
being used on a very wide
range of activities (from the
very simple to the very
complicated), and fundamen-
tally accessible to the
beginner in the form of
micros with Basic. He doesn’t
question the veracity of the
statement, of course: but
loudly he doubts its validity.

He wants computing to be
‘information management’.
He wants the tool-users (kids
with PETs and Basic?) to be
replaced by concept-users,
cyberneticists and Informa-
tion Technicians for the New
Order.

So he demands that what
he calls ‘the deeper structures
beneath the surface’ be shoe-
horned into a beginners’
book. He wants my glossary
to include terms like ‘struc-
tured programming’, because
he thinks they’re necessary —
for beginners. He believes in
the information revolution:
but he’s not keen to give the
raw recruits some ammuni-
tion with which to get stuck
into the fray. Maybe the
‘deeper structures beneath
the surface’ book is one he
should write — he’s got the
necessary zeal, after all. Me,
I’m reluctant to lie down and
lot his hobbyhorses trample
all over me.

Oh, and I can’t let his
snide remarks about the
glossary entry for PCW pass
by. They read as if the book
denies my early-days
association with Practical
Computing (I tried to make
that verK plain, though I've
had nothing to do with PC
since 1979) and imply that I
was claiming to be objective
and unbiased in the Good
Computing Book — whereas
the text again is quite clear: I
set out to produce an
opinionated, biased, personal
view of computing.

Still, I confess the PC and
PCW entries reflect what I
thought when I wrote the
book. But the timescales in
book publishing mean that
was a whole year ago; things
have changed since then,
and so have my opinions. If
there ever is a second edition,
PCW will certainly get the
applause now. My compli-
ments and keep it up.

Dennis Jarrett, London N7

Reminiscences
wanted

I am currently engaged in
compiling an alternative
History of Computing.

The history will focus on
the lighter side of the
development of the subject.
Highlighting the failures, the
accidental discoveries, the
legends both famous and in-
famous that have helped to
shape the present day state
of the art.

I would be grateful for any
help in the compilation of
this work and any contribu-
tions in the form of press
cuttings, references, personal
recollections etc, would be
most welcome.

Martin Wakeman, 996
Warwick Road, Acocks
Green, Birmingham.

Second g0

Despite what happened last
time I commented on

‘Computer Answers’, I'm
going to stick my neck out
again.

J Mason, Hemel
Hempstead asks about Basic
interpreters: Volume 1 of
Dr Dobbs’ Journal contains
several fully commented
source listings of tiny Basic
interpreters, mainly for the
8080. If Mr/Ms Mason is
interested in the nuts and
bolts and not just in obtain-
ing a fully supported product,
this book would make
fascinating reading (well,

I enjoyed it!).

There is another way for
Mr Williams to put Applesoft
into his Apple, and that is to
buy a RAM card. The one
made by Andromeda comes
with details of how to obtain
the interpreter (the most
honest is probably to buy the
DOS 3.3 Master Disk, but
he’ll need a disk for word
processing, as Mike Dennis
advised). This has the advan-
tages of being able to
switch from Applesoft to
Integer and back again, and
other programs (eg VisiCalc
and CP/M) are able
to make use of the extra
RAM. The only disadvan-
tage I can think of is that
it wouldn’t be covered by
an Apple ‘Extended
Warranty’.

May IFUt in a good word
for one of your advertisers?
Pete & Pam Computers offer
good quality products at
very low prices, and yet seem
able to give good service at
the same time! I know of no
other dealer who can repair
a computer on a Saturday
night without charging a
fortune.

Steve Withers, Coventry

Garbage

I refer to your comment
(May PCW) that garbage
collection is a problem with
all versions of Basic. With res-
pect, this is not so, and the
reason that your correspon-
dent has had no problems
with bigger microcomputers
designed for commercial use
is that commercial Basics do
not use string space and re-
write changed string variables
into the new RAM areas, but
deal with strings in exactly
the same manner as they
deal with numeric variables,
ie, by overwriting the old
variable with the new form,
It is true that this requires
declaration of strings I(egl‘
DIM A$(20)) but declaring

numeric variables is quite
common to distinguish
between integers, short and
long versions and I am not
aware of any complaints
about the extra work (apart
from Hewlett-Packard, I am
unaware of any Basic which
gives you the speed of integer
arithmetic without the pro-
grammer having to do
something to mark the
variables concerned). Some
languages demand declaration
of variables as a matter of
routine,

The real answer to the
problem lies with the
interpreter writers, and the
treatment of strings and
avoidance of garbage should
be a major question in the
evaluation of a Basic package.
Unfortunately reviewers have
concentrated on raw speed
and have not used their
expertise in looking at the
practical applications,

Neville A Joseph, Wendover,
Bucks.

Remote_
Microwriting |

In your May edition you
published a letter from a Mr
Clifford regarding the use of a
Microwriter to send informa-
tion down the line to a
bureau. May I inform PCW
readers and all Microwriter
users in the UK that our
company, Microwriting
Communication Bureau, was
set up some months ago to
cater especially for the needs
of Microwriter users who
need this facility, as well as
potential Microwriter users
who are prepared to spend
about £800 on a Microwriter,
TV interface and cassette
storage, but not £1500 —
£2000 for a daisywheel
printer.

We can prepare tapes for
customers, edit their work
on a word processor or put
it onto disk for them. The
input to the word processor
(a Bitsy with a communica-
tions interface) is either
plugged in directly via an
RS232 interface or may be
used via an acoustic coupler.
Either way the benefits are
enormous and we feel that
the versatility of a word
processor combined with the
low cost, portability and
flexibility of the Microwriter
as part of the system is the
ideal answer.

E Mussin, Microwriting
Communications Bureau,
London

' pa—
It’s a meeting of ‘Computers Against Corrupt Data’.
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he Printer People

Ex-stock orders sent same day via Securicor

NEC

from £1350

SPINWRITER .

The word processing printer
*| etter quality for word processing
*128 character standard ‘thimble’
*56 characters/sec *Friction/tractor feed
*Up to 8 copies *Single sheet option
*Five models available, including

RS232 or Centronics parallel interface version

ANACOM 150

The reliable commercial printer

*150 chrs/sec, 136 columns/iine
*9x9 matrix, upper/flower case
*Up to 15 paper width
*Full forms control
*Centronics parallel or RS232
serial interface
£799

TEC STARWRITER

The low cost daisy wheel printer
*25 cps letter quality output
*Standard 96 chr daisywheels
*136 column/15° print width
*Programmable forms handling
*Centronics parallel standard
*RS232 option

£1050

Electronic Data Terminal

*150 chrs per second *Original + 5
copies * Optional compressed print
and forms control *Optional inter-

faces.
call for £

TVI 910/912/920

Full range of intelligent units
*24 X80 character display

*Full upperflower case ASCI/
*Separate numeric keypad
*Wide range of editing functions

from £425

TVI 950

All the high funcionality of previous
TVI models, the 950 now brings you
detachable keyboard, tiltable non-

glare screen, smooth scroll and
advanced editing
call for £

| ASF 160 & 560

AUTO SHEET FEEDER

For complete
word processing

*Feeds letterheads, multipart sets

*Up to 250 sheets

*No software required

*Optional twin tray envelope feed

*Versions for NEC, TEC, Qume,
Ricoh, Diablo and others

from £450
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Phone 0378 62071

for your nearest stockist

QANTEX
6000/6010

*150 characters per second

{1  *Up to 136 column per line

I *Bi-directional printing, logic seeking
| *9x9 dot matrix

{ *Standard ribbon cartridge
*Centronics parallel or RS232/20mA serial interfaces
*X-on/X-off control

*2k or 4k buffer available

from £799

CENTRONICS 737 OKI MICROLINE

‘ cs 739
NEW Centroni :
w?t:\ high res o\utlon gragh_m

The qulet workhorse

*ASC|! and graphics characters
*Condensed, double width print
*Friction, tractor or pin feed
*Rugged, quiet and reliable
*Centronics parallel/RS232

Complete range of interfaces
*ASCI!! and graphics character set
*Bold, expanded, condensed print
*Centronics parallel standard

Letter quality printer

*7x9 and nx9 dot matrix
*3 way paper handling, up to 8%"

*Up tb 80 characters /second MX 80 (T) MX 80 (FT) MX 82 Microline 80 £29
*Centronics parallel standard, -CI’O !ne 295
RS232/20mA serial op tion OS] e Microline 82 £399
from £349 call for £ Microline 83 £699
TG ALLEL WHOLESALE, EDUCATION
FRICTION ENQUIRIES WELCOME
PRINTER BOARD CONVERSION
—— Full details on request. Prices exclude VAT
KIT '
TURNON&
OFF THEHIGH CONVERT YOUR EPSON MX70/
BIT FROM MX 80 or PET 4022 to FRICTION
This board will
allow you access The friction feed will accept single

to the graphics on your sheets or multiple forms up to 4 part.
MX80 and Oki Microline
printers and other assort-
ed special features on

many other printers with standard Cent-

GREAT OAK HOUSE,
ESHER, SURREY KT10 9BR

The pin feed replaces the adjustable
sprockets. It provides the capability
to run continuous form 9%’ wide.

ronics type interfaces. Can be used with
Epson,Anadex, NEC,Centronics etc, in

fact mostprinters £69 includes
with standard ble & pl
Centronics int. cable & piug

No drilling required. Takes approx. 20

mins to fit. All parts and inst. included.

Our price £49

Guarantee on all machines. Securicor
delivery to UK mainland only. Dealer/
Trade/OEM/Education discounts avail-
able, Details, specifications and printer
comparison chart available - just ask |
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TANDY N

ELII

The TRS-80 Model IIl shows a strong
family resemblance to the other
computers from Fort Worth. Its attrac-
tive silver and black plastic case houses
what is functionally a Model I plus an
expansion interface, with room for two
5%in disk drives and an RS-232 port.
While ‘portable’ would be an unsuit-
able adjective, it is certainly lighter
and easier to carry than my metal-
cased PET, although it is a couple of
inches wider,

Hardware

The machine supplied for this Bench-
test was the ‘Business Computer’, fitted
with 32k of RAM, disk controller and
two drives, plus cassette, printer, and
RS-232 interfaces. The minimum confi-
guration with Model III Basic is 16k
RAM, cassette and printer interface. All

Steve Wzthers tests the latest
addition to the TRS-80 stable.

systems have 14k of ROM (except for
the 4k RAM Level I machine) contain.
ing the Basic interpreter and other
systems firmware.

Sixteen lines of 64 characters may be
displayed on the very stable 12in CRT.
The option of using double width
characters is available, but this is only
possible on a whole screen basis. The
character set itself deserves examination
as, in addition to the 96 printing ASCII
characters (w1th small descenders) there
are also 64 ‘chunky’ graphics charac-
ters and 31 European characters. The
remaining codes (between 192 and 255)
are used in any of three ways, depend-
ing on the setting of two software

sw1tches. They may be ‘space compres-
sion’ characters, special symbols, or
Japanese Kana characters.

The space compression characters
generate a number of spaces according
to their code. For example, CHR$(192)
produces zero spaces, CHR$(193) one
space, and so on, up to CHR$(255)
which gives 63 spaces. Only the higher
numbered codes will produce a worth-
while saving, but the concept is more
useful than the SPC(n) function as the
space compression characters may be
used in string expressions, as well as in
PRINT lists.

A useful selection of symbols may be
found in the special character set,
including the Greek alphabet, some
maths symbols, card suits, a smiling and
a glum face, and three characters which
tog}fther form a hand, pointing to the
right.
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The majority of the characters may
be PRINTed to the screen, using CHR$
where necessary, but the European
characters must be POKEd into the
video RAM, as their codes (0-31)
double up as the usual non-printing con-
trol characters. The problem is eased
as the current address of the cursor may
be found by PEEKing at locations
16416 and 16417. These European
characters include a £ sign and various-
ly accented vowels.

Apart from the extended character
set, the display has several other useful
features. An appropriate POKE will
protect up to seven lines at the top of
the screen from scrolling and being
cleared. This could be useful when pre-
viewing a headed table that will later
be sent to the printer, or to protect a
line giving information about the pro-
gram.

The default cursor is a small block,
but this may be changed to any of the
characters available (it amused me to
use the ‘Smiley’!), although the manual
states that only codes 32-255 may be
used. A further POKE specifies a flash-
ing or steady cursor. If you don’t want
a cursor at all, just use a steady space.

A ‘screen print’ function is built in;
pressing three keys (shift, down-arrow,
and *) simultaneously dumps the screen
contents to the printer, even when a
program is running. Pressing Break will
interrupt this process.

The keyboard itself does not warrant
a special mention, being neither notably
good nor particularly bad. A few more
keys would be useful, as shift-0 is used
as a caps lock toggle, and shift-down
arrow in place of a control key. All
keys auto-repeat when held down for
longer than a second. I found this delay
a little long, and the repeat rate too
slow, but it avoids unwanted repeats.
If these parameters were stored in
RAM, the user could adjust them to
suit him or herself. Perhaps they are
but not mentioned in the manual

A separate number pad (including
an Enter key) is provided, and cursor
control and clear screen keys appear on
the main board. I would prefer the
latter to be grouped together in a cross
shape, with the clear key in the middle,
but the arrangment used does at least
put the down arrow where the control
key is normally located, suiting its
secondary function.

The on/off switch and video controls
(contrast and brightness) are mounted
on the underside of the cabinet, respec-
tively to the extreme right and left of
the keyboard. This might sound
awkward, but in fact is very convenient
to use. Being out of the way, they are
most unlikely to be accidentally moved,
and yet they’re easily reached when
needed. The bright orange reset button
is also sensibly placed, being mounted
to the right of the keyboard, but
recessed into the panel to avoid
mishaps.

The rear panel carries the connector
for the mains lead and a DIN socket
for the cassette interface. The remaining
interfaces emerge underneath the
cabinet, making life difficult when
moving the computer. These comprise
the printer interface and the expansion
bus, plus the optional RS-232 port and
the connector for the third and fourth
(external) disk drives.

If disk drives are fitted, they are
mounted to the right of the screen,

otherwise their place is taken by covers
which bear some resemblance to real
drives. I think a better idea would have
been to design a frontloading cassette
recorder that could mount in place of
one of the drives, giving the advantages
of a single unit to those unable to afford
a disk system. The drives themselves are
40 track units manufactured by
Tandon, each with a formatted capacity
of 180k, of which 134k are available to
the user in drive 0, and 178k in the
remaining drives,

Moving inside the case, I found that
the CRT and its associated circuitry
were fitted to the top half of the cabi-
net, but the connecting wires were long
enough to avoid any problems in
separating the halves of the case.

The main board is mounted vertically
at the back of the cabinet, with the
disk controller and RS-232 interface
fitting between it and a well-earthed
metal shield. It has been reported by an
American columnist (Stephen B Gray,
in Creative Computing, April 1981, page
188) that one of the main reasons for
the production of the Model III was the
need to meet new regulations regarding
interference with TV and radio transmis-
sions. This shielding is apparently part
of Tandy’s efforts to comply with these
regulations, but the Model III tested
caused a noticeable amount of hiss on
my FM radio. There are brackets and
screw holes present which would allow
the fitting of another plate to cover
the component side of the board, but
maybe Tandy decided it wasn’t really
necessary in this country.

Another problem with the design
is that it is necessary to completely
remove the main board in order to gain
access to the disk controller and RS-232
boards, and this means undoing a hand-
ful of screws and several connectors, If
you are repairing the machine yourself
it just takes longer, but if you are
paying for the job to be done it means
a bigger bill.

There is nothing surprising about the
main board — a Z80 CPU running at
2.02752 MHz, sockets for up to 48k of
4116 type dynamic memory, four
socketed ROMs, and most of the
support ICs soldered directly to the PCB.
This board also carries the printer inter-
face and some of the video circuits.

Two Astec power supplies are fitted,
the second being used to supply the disk
subsystem. At no time during the test
period did the machine show any sign
of overheating or other malady.

Software

Model III Basic is another Microsoft
product. Some of the less common fea-
tures are double-precision real variables,
a line editor (but why not a screen
editor?), IF. . . THEN. . . ELSE, PRINT
USING,.and error trapping.

Double-precision arithmetic provides
17-digit accuracy over the same range
as single-precision (ie, 1 * 10 ).
PRINT USING makes neatly formatted
output much easier to achieve. Its facili-
ties include commas after every third
digit (eg, 1,000) and a floating currency
sign — unfortunately $, not £.

The programmer’s task is further
eased by the provision of automatic
line numbering, PRINT @ (which starts
printing at a specialised screen location),
and SET, RESET, and POINT. These
three commands operate on the low

resolution (128 x 48) graphics and
respectively turn a block on, off, and
test its setting. For example, the
following program draws three horizon-
tal lines across the screen, then erases
the middle line,

10 FOR Y=0TO 4 STEP 2

20 FOR X=0TO 127

30 SET(X,Y)

40 NEXT X

50 NEXT Y

60 FOR X=0TO 127

70 RESET(X,2)

80 NEXT X

After running this program, POINT
(0,0) will return the value TRUE and
POINT(0,2) the value FALSE.

Programs may be saved on cassette
at either 500 or 1500 baud, selection
being made when the machine is switch-
ed on, or by another POKE. The slower
speed is compatible with Model I
computers and, in fact, many Model I
programs will run on the Model III.
Minor modifications are needed in some
cases and a leaflet is supplied with the
computer giving details of these. A third
class of program cannot be modified
easily and so Tandy will be selling
Model III' versions. One cosmetic pro-
blem is that the up-arrow is displayed as
‘[’. This is doubly unfortunate, as this is
the key and symbol used for the
exponentiation operator,

Once I had found the correct volume
setting for the cassette recorder, I had
just one problem with tape handling,
even though I used a cassette of indiffer-
ent quality. The difficulty was that pres-
sing Break during a load sometimes
resulted in a system reset (which also
happened when I gave an non-numeric
reply to the ‘Memory Size?’ prompt).
Programs may be given single character
file names and these may be specified
when loading in order to pass over un-
wanted programs. This facility does not
extend to data files, which are created
by using PRINT #1 statements and read
by INPUT #1.

A nice touch is that the interpreter
recognises Disk Basic keywords and
prints ‘?L3 Error’ instead of simply
flagging a vague syntax error. It is a
shame that the error messages are only
two characters long, but you soon get
used to it.

Stepping up to Disk Basic provides
many additional features. Apart from
the obvious facilities for saving
programs and data in disk files, up to
ten machine code USR routines may be
used ; user defined functions (which can
return any type of result, including
stringl can be employed, and
LINEINPUT is also available, permitting
the user to input strings containing lead-
ing spaces, commas and other characters
unacceptable to INPUT. Other labour-
saving features for string handling are
INSTR, which searches for a substring |
within a string and returns its position
and MID$=, which allows a portion of
a string to be replaced without disturb-
ing the remainder. For example, if
A$=“HELLO BILL!”, then MID$(AS$,
74)=“PAUL” results in A$ becoming
“HELLO PAUL!".

In my opinion, no Basic should be
without a renumber command, and I
am glad to say that Disk Basic has one.
The trouble is that the command is
NAME (so what is wrong with
RENUMBER?) with three optional
parameters determining the line at
which renumbering is to start, the base
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The unique Computer

Supermarket brings you
computer hardware at
cash-and-carry prices

SHARP, COMMODORE, TEXAS, TANGERINE EQUIPMENT
Fully tested before despatch, or collection complete with

instruction manuals, tapes, fitted 13amp plugs.

SHARP EQUIPMENT

Model User Ram exc VAT inc VAT
MZ80OK 20K Ram 399.00 458.85
MZ80K 36K Ram  435.00 500.25
MZ80K 48KRam  499.00 573.85
MZ80OFD Floppy Disc 589.00 677.35
MZ80P  Printer 385.00 442.75

MZ801/0 In/Output Unit87.00 100.05
FREE LEDGER & STOCK CONTROL PROGRAM
WITH EVERY COMPLETE SHARP SYSTEM, i.e.
48K Sharp, Twin Floppy Disc, Printer & I/0 Unit.

PC1211 95.00 109.25
CE122 70.00 80.50
COMMODORE EQUIPMENT

Model User Ram exc VAT inc VAT

4008 40 Col. PET

8KMem  378.00 434.70
4016 40 Col. PET

16K Mem 462.00 '531.30
4032 40 Col. PET

32K Mem 585.00 672.75
8032 80 Col. PET

32K Mem 755.00 868.25
4040 347K Disk 585.00 672.75
8050 IM Byte Disk 755.00 868.25
4022 Printer 357.00 410.55

8024 Printer 975.00 1,121.25
8026 Printer 835.00 960.25
C2N Cassette 47.00 5405
VIC Personal

Computer 164.35 189.00
TEXAS EQUIPMENT
TI1-99/4 345.00 396.75

(New lower price NOW for PAL European version)

ATARI EQUIPMENT
Atari 400 16K 299.00 345.00
Atari 800 16K 560.00 645.00

TANGERINE EQUIPMENT
Tantel Prestel Adaptor 170.00 195.50

Fuil colour output. Connects to any TV. Full British
Telecom approval. Requires British Telecom

96A jack-plug. Gives access to massive home
computer base. information from Mortgages to
Theatres, Stocks to Holidays.

Telephone us for further information on ease of
installation.

‘ ’“A B Creaittacilties
- _‘ are readily available.

All goods sold with full manufacturer’s warranty and subject to
conditions of sale {available on request)

ALL MACHINE S ARE FULL UK STANDARD.

Shipment arranged anywhere in UK
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Sharp PC1211

Tantel Prestel adaptor

OPEN SOON New 1,500 sq. ft. Computer Commodore PET408
Supermarket premises opening shortly.
Oakley Hay Industrial Estate, Corby.

Registered Commodore and Sharp Dealer

{An associate company of HB Computers Ltd)
COMPUTER SUPERMARKET LTD

3rd Floor, Douglas House, Queens Square, Corby, Northamptonshire.
Telephone (05366) 62571 Telex COMPSU 341543/4



number, and the increment.

Most of the remaining features are
implemented as the reserved word
CMD, followed by one or more
parameters, with the first parameter
specifying the function. Many of these
CMDs (and some of the TRSDOS
commands, more of which later)
provide easier-to-remember alternatives
to POKEs and other tricks used to con-
trol various system features, An
example of this is CMD“R”, which
turns on the real-time clock display.
This is achieved in ROM Basic by
POKE 16526,152: POKE 16527,2:
X=USR(0).

The syntax of CMD is not com-
pletely consistent. Some secondary
parameters must be part of the first
one, others as a separate string, and yet
others as unquoted characters,
Examples of each type in turn are:
CMD*“D:0” List directory of drive 0
CMD*“B”’*“ON’’ Disables the break key
CMD*“C”*,R,S Compresses program by

removing all Remarks
and Spaces.

Incidentally, I was pleased to see that
the compressor leaves REM lines in, just
in case they are targets of GOSUBs or
GOTOs. Before I move on, two more
commands which deserve mention are
CMD“X”, anything (which lists the
number of every line containing ‘any-
thing’, which may be a keyword, vari-
able, expression, or any other collection
of characters); and CMD*Z” which
echoes all screen output to the printer,
Nearly all of these CMDs are useful
(there is even one to sort a string array
into alphabetical order), but a little
more consistency would have made
them easier to use.

TRSDOS provides all the usual func-
tions for manipulating files, but an
important feature is the password pro-
tection given to whole disks and to indi-
vidual files, At the file level, different
passwords may be used to give different
levels of access. If this feature is used,
a Basic program may be run by some-
one who knows one password, but the
system will clear its memory when the
program terminates, thus preventing un-
authorised editing or examination. Such
access is only permitted if the ‘update’
password is used.

File space is dynamically allocated
in granules, a block of three continuous
sectors, in order to improve access time
by reéucing file fragmentation. This
dynamic allocation may be overridden
by creating a file of an appropriate size
in advance, as this forces the system to
store the file in a single block, giving
the fastest possible access time.

Utilities are supplied to format disks,
to produce backup copies of whole
disks, and to transfer files from a Model
I format disk to a Model III disk. It is
interesting to note that passwords are
carried over when reformatting files.
Transfer in the opposite direction is not
possible, but Basic programs may be
saved on cassette (use CSAVE), and
machine code programs transferred
to tape with the TAPE command,
then these files loaded into the Model I.

DEBUG provides machine code users
with all the usual monitor facilities
(including  breakpoints), plus the
ability to load disk files into memory,
make changes and then write them back
to disk.

Several other commands are provided
to control system features that the non-

Two inside views of the Model III

disk user has to operate by POKEing
around, such as specifying printer forms
width and length, and RS-232 baud
rate, ete.

Now we come to the two commands
which make me think that the designer
of TRSDOS actually likes people —
HELP and AUTO. HELP may be used
whenever you cannot remember the
syntax of a command. Say you want to
change the baud rate of the RS-232

interface, but you can’t remember how
and the manual isn’t nearby. Type
HELP and a list of available commands
appears. You look through the list. . .
ah! SETCOM, that’s the one. . . so now
you type HELP SETCOM and up comes
the syntax needed. Of course, if you
remembered the name of the command,
the first step would be unnecessary. If
you do not understand some of the
abbreviations used in the description,
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l—— HALF-WIDTH ENCLOSURE —.l

PRICE OF COMPLETE 1-DISK SYSTEM

AIM 65 TYPE £550
ATOM TYPE £480

connection, and the Atom version includes a connector for the Atom board.

AND MANY MORE. SEND FOR FREE CATALOGUE.

CONTROL UNIVERSALLTD
11-15 Bush House, Bush Fair, Harlow, Essex.

tel Harlow (0279) 31604/ 412043

CU-DISK FOR AIM 65 OR ACORN ATOM

The system includes a single sided, single density 5.25” floppy disk drive and floppy disk controller card
(which can drive up to 4 disks), all interconnecting cables, half-width enclosure as illustrated above, with
built-in power supply, Disk Operating System firmware (in 4K ROM) and user manual. (all items are avail-
able separately). The AIM 65 version includes a Cubit interface card for making the AIM/Acorn bus

The full width {12”) version of the illustrated enclosure is also available, and will take two disks, or one disk
and six card modules, or twelve card modules. It is of metal construction, and is stackable.

CONTROL UNIVERSAL SUPPLY ACORN, ROCKWELL, CUBIT, ASTEC, SEIKOSHA, G.P. INDUSTRIAL ELECTRONICS,

microwdare

MEMOREX FLOPPY

MAIL 54" SINGLE SIDED SINGLE DENSITY
8” SINGLE SIDED SINGLE DENSITY

COVER CRAFT PLASTIC cOVERS SOLD IN BOXES OF 10
FOR: MICRO’s

PRINTERS We also'stock Wheels and
V.D.Us Mutli-coloured ribbons
FROM £6.95 — £9.95 For: Qume, Diablo, N.E.C.

DISKS

WHOLESALE PRICES FOR END USERS

£1.65 LOW

ORDER DOUBLE SIDED DOUBLE DENSITY £2.10 LOW

£2.39  PRICES

DOUBLE SIDED DOUBLE DENSITY £3.45

FLOPPY DISK SUBSYTEMS

Double density single sided drives
with power supply and enclosure
Single 5.25” Drives £175.00
Dual 5.25” Drives £295.00
Single 8” Drives £395.00
Dual 8” Drives £695.00

INDEXING SYSTEMS | FLOPPY SAVER KITS 5'”DISK STORAGE SYSTEMS

INCREASE THE LIFE EXPECTANCY OF YOUR FLOPPY DISKS

8”DISK STORAGE SYSTEMS

54 £1.50 | 54" Saver Kit £7.95 Capacity:—— 50 Disks | * Capacity:—— 50 Disks
8” £5.95 Refill pack £4.95 | * Colour:——— Smoke/Sand | * Colour: - Seville/Black
For use with our 8” Saver Kit £8.95 [ * Construction: Polymer [ * Construction: Polymer
Polymer Plastic Boxes Refill Pack £5.95 Plastic/3 partitions Plastic/6 partitions
EEL£14.95 %> * Carrying Handle

* Lock and Key

* ko £24 .95 ook
Terms: payment with order in favour of Microware (London) Ltd.
Please add 15% V.A.T. and 50p Postage.
L Telephone and Mail Orders accepted. Tel: 01-346 8452 J

Microware (London) Ltd., 5 Western Court, Huntly Drive, London N3 INX
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type HELP SYNTAX for an explana-
ion,

AUTO allows the creation of a turn.
key system., Whatever follows the
word AUTO is treated as a command
whenever the system is reset. If two or
more automatic commands are needed,
they must be entered into a file by
means of the BUILD command. Such
files are executed by typing DO file-
name, so AUTO DO ‘filename’ submits
the file on reset.

For example, if STARTUP/BLD
contained
BASIC(EN)
(léﬁl;l) (EN)=Enter

RUN “MENU”(EN)

and the AUTO command was DO
STARTUP, the computer (when reset)
would go into Basic, allocate one file
buffer, reserve no space at the top of
memory and then run a program called
“MENU”, All the operator would be
required tov do is enter the date and
time. I found that other Basic
commands could be put into a BUILD
file, but if RUN is used it must be the
last command or the remainder will not
be executed.

Having dealt with the good points,
there are a couple of things that I dis-
liked. The first (literally) is that I didn’t
like the machine insisting that I told it
the date and time each time I switched
on — this may be a useful discipline
when applications programs use the
clock or calendar, but as the directory
shows the month and year, but not the
day a file was created, I did not find it
worth the effort. It would be easy to

FFFF (48k Top)
BFFF (32k Top)

7FFF (16k Top)

User RAM
System RAM 42E9
: 4000
Video RAM 3000
Keyboard
3800
System ROM
3000
Basic ROM
0000
Do Top
Top-180
8000
Format
7000
DOS
overlays
Disk 5500
Basic Debug
5200
TRSDOS
42E9

Fig 1 Memory map

alter the operating system to get round
this (using the PATCH command), if
only there was a line in the manual
giving the starting address and the new
code — three bytes would probably be
all that’s needed.

Another source of irritation was
the machine’s habit of displaying
“* * ERROR 11 * * or some other
number when I did something wrong
leaving me to type back ‘ERROR 17
before it explained what code 11
actually meant!

Documentation

Three manuals were supplied with the
test system. The TRS-80 Model III
Operation  and Basic  Language
Reference Manual should prove to be
a usefully comprehensive book. In addi-
tion to the usual elementary (but not
unimportant) instructions, details of the
special features of the system are given,
with sample programs to show their
use, (One program shows how to use
the Model III as a terminal attached to
another computer.) Also included is
sufficient information to allow program-
mers working in Assembler language
to use the ROM routines for I/O and
system control. The name, description,
entry address, entry and exit condi-
tions, and a sample program are given
for 27 routines. Appendices give a
concise summary of the Basic language,
a chart of the character set and key-
board codes and a brief glossary of
terms, An explanation of the RS-232-
C standard is also provided.

My only criticism of this manual
is that it is numbered within sections,
and the Basic manual is numbered
separately from the operating section.
This means that many page numbers
are duplicated, and it takes longer to
find a particular page.

Before I comment on the Disk Sys-
tem Owner’s Manual, I should point out
that the edition currently supplied is
a preliminary version, so hopefully
purchasers will be given the corrected
manual free of charge once it is printed.
I spotted a couple of errors, and the
index is not very reliable.

Divided into three sections (opera-
tion, TRSDOS, and Disk Basic), this
document has a similar style to the
Reference Manual, although it is
ring-bound, not a paperback. The opera-
tion section takes the beginner through
the steps needed to get the system
running, plus some sensible advice on
the care of diskettes.

Once the important items have been
covered, the TRSDOS section presents
each command and utility program in
a clear format. The name and fuction
are given and the various options are
defined. Several examples are given
with, where necessary, further explana-
tion of the less obvious ones.

Enough details are provided to allow
the use of disk I/O routines from with-
in a machine code program, although no
examples are given, While this informa-
tion may not be of use to everybody, it
suggests Tandy intends to be helpful.

The enhancements provided in Disk
Basic are described in the same metho-
dical way, with plenty of examples. The
use of disk files is well covered, with
complete example programs for both
random and sequential access. A useful
feature not offered by all Basics is the
ability to open an existing file and write

additional records at its end,

Apart from the errors/misprints, I
found the manual easy to read and
understand, without being verbose.
When the revised edition appears it
should be a good example of how to
write documentation for users.

The third manual is an introduction
to the dialect of Basic used on the
Model I and III. Whether or not you
like it will depend on how you regard
example problems dealing with the allo-
cation of Federal grants to goldfish. At
least it treats computers in a light-
hearted way; programming is fun —
right?

Also supplied are two reference
cards containing brief details of the
Model III and the disk system and the
commands available.

What is not available (and is unlikely
to be issued) is a hardware manual
containing circuit diagrams and other
information useful to those prepared to
carry out their own repairs and main-
tenance.

Summary

The Model III is an attractively pack-
aged, well-documented computer with
room for some expansion. Its compati-
bility with the Model I and the rate at
which it has started to sell means that
there should be plenty of software avail-
able from a variety of sources. Tandy is
releasing Cobol and Basic compilers in
September (at around £130 each) and
a whole new range of applications soft-
ware is scheduled to appear in
November, Fortran addicts will be
catered for later.

When compared with other desktop
computers the Model III stands up well
and is competitively priced. However,
the price of disk drives and memory
upgrades makes me think that many
people will choose to buy from non-
Tandy sources, as happened with the
Model I.

I hesitate to bring up the old bogey
of UK versus US prices, but it is possi-
ble to purchase a 16k non-disk Model
III for $919 (retail), compared with the
£699 you will be charged here. Allowing
for freight, duty and VAT, that is at
least ten percent higher than I would
expect to pay, but it would be unfair to
level this charge at Tandy alone,

At a glance

‘'The similarities between the Model I

and Model III suggest that the new
machine will be used for a variety of
purposes. As suitable software starts
to appear, it is likely to threaten Apple’s
domination of the ‘manager’s assistant’
market, but the limit of 48k RAM could
prove slightly restrictive to some users
of programs like Visicale (which is why
the 16k RAM card has proved popular
with Apple users). The low graphics
resolution may be a handicap in the,
education and games-oriented domestic
markets, but many amazing graphics
programs have been produced for the
Model I, so I would not write it off
completely. As a ‘serious’ home compu-
ter its good looks and compact shape
score highly and the capacity and power
of the disk system makes a variety of
applications possible. The first thing I
would do with it is produce a keyword-
based master index to our collection of

GOTO page 151
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Not since the days of Watergate has there been a
public scandal of such far-reaching implicatior.s.
It has recently come to the attention of the
PCW Secret Police that certain regular readers have
been storing their valuable back issues ‘au naturelle’.
We consider this practise to be singularly lacking
in dignity, and would therefore appeal to you in the
name of common decency to please ensure that your
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magazines are properly dressed at all times.

This may be achieved by the simple expedient of
purchasing one or more of our sturdy yet colourful
PCW binders.

So why not join in the great cover-up and preserve
your precious PCW’s in their original pristine perfec-
tion.

dJust check the coupon at the foot of the page.



Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software
on cassette.

3-95 per cassette.

The unprecedented popularity of
the ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
grouped with other programs to
form a single-subject cassette.

Each cassette costs £3.95
(including VAT and p&p) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX81, many of the
cassettes are suitable for running
on a Sinclair ZX80 - if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run onlyon a
Sinclair ZX Personal Computer
augmented by a 16K-byte add-on
RAM pack.

This RAM pack and the
replacement ROM are described
below. And the description of each
cassette makes it clear what
hardware is required.

8K BASICROM
The 8K BASIC ROM used in the
ZX8l is available to ZX80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX81 are now available ona
ZX80-including the ability to run
much of the Sinclair ZX Software.
The ROM chip comes with a
new keyboard template, which can
be overlaid on the existing
keyboard in minutes, and a new
operating manual.

16K-BYTE RAM pack
The 16K-byte RAM pack provides
16-times more memory in one
complete module. Compatible with
the ZX8l andthe ZX80,itcanbeused
for programstorage oras a database.
The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

Cassette 1 -Games
For ZX8I (and ZX80 with 8K
BASIC ROM)

ORBIT -your space craft’s
mission s to pickupa very valuable
cargo that’s in orbit around a star.

SNIPER -you’re surrounded
by 40 of the enemy. How quickly
can you spot and shoot them when
they appear?

METEORS -your starship is
cruising through space whenyou
meeta meteor storm. How long can
you dodge the deadly danger?

LIFE -].H.Conway’s ‘Game of
Life’ has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK - your naval
destroyer is on a submarine hunt.
The depth charges are armed, but
must be fired with precision.

GOLF -what’s your handicap?
It’s a tricky course but you control
the strength of your shots.

Cassette 2-Junior
Education: 7-11-year-olds
For ZX81 with 16K RAM pack

CRASH - simple addition - with
the added attraction of a car crash
if you get it wrong.

MULTIPLY -long multi-
plication with five levels of
difficulty. If the answer’s wrong —
the solution is explained.

TRAIN - multiplication tests
against the computer. The winner's
train reaches the station first

FRACTIONS -fractions
explained at three levels of
difficulty. A ten-question test
completes the program.

ADDSUB-addition and
subtraction with three levels of
difficulty. Again, wrong answers
are followed by an explanation.

DIVISION - with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displayed.

SPELLING -up to 500 words
over five levels of difficulty. You
caneven changethe words yourself.

Cassette 3-Business and
Household
For ZX8I (and ZX80 with 8K
BASIC ROM) with 16K RAM pack
TELEPHONE -setup yourown
computerised telephone directory
and address book. Changes,
additions and deletions of up to
50 entries are easy.
NOTE PAD -a powerful, easy-
to-run system for storing and

retrieving everyday information.
Use it as a diary, a catalogue,a
reminder system, or a directory.
BANK ACCOUNT -a
sophisticated financial recording
system with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes, and at work for expenses,
departmental budgets, etc.

Cassette 4-Games
For ZX81 (and ZX80 with 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING - bring the
lunar module down from orbitto a
soft landing. You control attitude
and orbital direction - but watch the
fuel gauge! The screen displays your
flight status—digitallyand graphically.

TWENTYONE -a dice version
of Blackjack.

COMBAT -you’re on a suicide
space mission. You have only 12
missiles but the aliens have
unlimited strength. Can you take
12 of them with you?

SUBSTRIKE -on patrol, your
frigate detects a pack of 10 enemy
subs. Can you depth-charge them
before they torpeda you?

CODEBREAKER - the
computer thinks of a 4-digit number
which you have to guess inup to 10
tries. The logical approach is best!

MAYDAY -in answer to a distress
call, you’ve narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10 hours time?

Cassette 5 - Junior

Education: 9-11-year-olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS - tests arithmetic with
three levels of difficulty, and gives
your score out of 10.

BALANCE - tests understanding
of levers/fulcrum theory with a
series of graphic examples.

VOLUMES -‘yes’ or ‘no’
answers from the computer toa
series of cube volume calculations.

AVERAGES - what's the average
height of your class? The average
shoe size of your family? The average
pocket money of your friends? The
computer plots a bar chart, and
distinguishes MEAN from MEDIAN.

BASES - convert from decimal
(base 10) to other bases of your
choice in the range 2to 9.

TEMP-Volumes, temperatures
-and their combinations.

How toorder

Simply use the order form below,
and either enclose a cheque or give
us the number of your Access,
Barclaycard or Trustcard account.
Please allow 28 days for delivery.
14-day money-back option.

sirnci=Esir-
ZX SOFTWARE

Sinclair Research Ltd,
6 Kings Parade, Cambridge,
Cambs.,CB21SN. Tel: 0276 66104.

I_To: Sinclair Research, FREEPOST 7, Cambridge, CB21YY Pleasepn’nl_l
Please send me theitems I have indicated below.

 Qu [ Code [ Item P [ Itemprice | Total |

21 | Casserte ] -Games £395 |
1) 22 _Cassette 2-]uniorEcEcation e "1 _£3T| F
o ) ’:?34_ 1 I Ca_ssette 3_—__Busm_es§7d Household . - | _,(:39_5_4I | Y
i 24 _‘ Cassette 4ﬂmesv i 2.95 el
1 25 I_ Cassette S—JuniorEMn £3.95 |

17 | *S8KBASICROMforZX80 £1995 |

" | 18 | *16KRAM pack forZX8l and ZX80
;Post and packin_g (ifapplicable) £295

= T Total £

*Please add £2.95 tototal order value only if ordering ROM and/or RAM.

I enclose a cheque/PO to Sinclair Research Ltd for £ —
Please charge my Access*/Barclaycard/Trustcard no.

| 1 | L 1 1 I I S N

*Please delete as applicable.
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After the

edding...
business as
usual at the

1981 Mic
Show

and that means plenty!

e Britain’s most comprehensive
Microcomputer Exhibition =T e

e Sensible Seminars covering - i ] |
i i Please send me details of the 1981 Microcomputer Show
Small Computers in Business B ooy ek oxtbit |
Ac_ivanqes in M|C':0 TeChNO|Ogy [] lam interested in attending the seminars I
Micros in Education : ] | request. .exhibition tickets at the pre-show price of l
£3.00 for 3 tickets (minimum).
Wembley Conference Centre s -
Name l
30, 31 JUIy,1 AugUSt = Company |
Tickets to the exhibition Tickets at the door are addfevy - i |
can be purchased from £1.50. ! |
the Online Offices at a All ticket requests must 1
pre-show price of £3.00 be accompanied by | Telephone _'
for 3 tickets (minimum). cheque/postal order ' Please return to: Online Conferences Ltd., Argyle House, I
This offer closes on and suitable SAE. Northwood Hills, Middx. HA6 1TS.
20 July. ulz Northwood (09274) 28211 Telex: 923498 J
1T D O ) (I T W ) e g
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UP THE SHARP END

Mike Knight gives another insight into life as it really is
in the microworld.

‘What takes all the time in program-
ming?’. Since I get asked this question
more regularly than any other, I
thought I’d try to answer it. I'll do it
be defining the rough stages a computer
project goes through and then I'll tell
you about the sort of problems I’ve
encountered at each one.

To start with, there are four func-
tions to be carried out: Definition,
Specification, Program Writing and
Testing. I'm including implementation
as a ‘final test’. Now, logically, the
definition of the system to be written
should take place right at the beginning
of the project but in most cases only lip
service is paid to this vital stage. The
major problem isn’t with the computer
or its people, it’s with the businessman
who often finds it difficult to say what
he wants. Many ask for exactly what
they’ve already got and consider that to
be a definition of their requirements.
Well that does make me wonder why, if
their present system is so good, do they
want to change it? There should always
be a reason for change whether it’s an
inability to cope with expansion, a
shortage of management information or
even lots of errors regularly creeping
into simple transactions.

Whatever the reason for change, the
one certainty is that the ‘new’ system
is bound to be different from the old
one and if people thought more seriou-
sly about what they wanted before
starting, then project timescales would
shorten dramatically. An old adage in
computing says that ‘a day spent in
definition saves two in implementation.’
I think that’s still true.

Some people are still trying to say

what they want even as their systems
are being implemented. The main reason
for this is that they’ve never been given
a specification of the system they’re
going to get. Specifying is the next pro-
ject time gobbler. Once the business
requirements ‘have been defined, the
computer person then has to specify
how those needs are going to be met.
Normally this stage is the least error
prone of all, but one thing which must
be checked is that all the information
to be produced by the system can be
calculated or produced directly from
the data entered into it. I saw one sys-
tem designed to produce a budget
report broken down into stages but the
input only related to the whole job.

Assuming the system has been speci-
fied we must consider whether the
‘specifier’ is the same person as the
programmer. If not, the programmer
will take some time to get to know the
specification. Once again, the better
the understanding, the more chance
there is of the eventual system meeting
the requirements. One additional
element of the learning curve must also
be considered. Today, any micro more
than a year old is likely to have been
superseded by a bigger and better
brother. This hardware enhancement
will almost certainly have been accom-
panied by software enhancements, parti-
cularly to disk handling and operating
systems. I’'m almost tempted to add
that, in many cases, these so-called
enhancements merely allow the compu-
ter to do what it should have done in
the first place!

Those of you familiar with micro-
computer manuals will know that

changes are not always that well docu-
mented. This means that when the
programmer writes his program it may
not always do quite what he intended.
To overcome this problem, many
programmers will write a number of
short programs whose sole aim is to
show the programmer exactly how the
new system behaves. This is even more
true if programmers are changing from
one machine to another. Not only do
they have to learn a new set of
PEEK and POKE locations but they
might also have to contend with a
different version of Basic. That’s assum-
ing they’re using Basic, of course.

Now, if the programmer isn’t held
up by all these external problems,
he can concentrate on designing the
logical flow of his program. It is in this
area that changes which seem minor to
the user cause immense headaches for
the programmer. I know one man
whose program made use of the ‘fact’
that a certain field could only have two
values. When the program was imple-
mented, it was found that the field
actually needed three values and vast
chunks of the program had to be re-
written. Without doubt these ‘minor
changes’ contribute most to the
programming workload. If only the
requirements and the specification
could be agreed properly, even to the
extent of identifying areas where
changes are possible, then additional
programming effort could be kept to a
minimum.

One thing that can’t change,
however, is the computer hardware
reliability — or should I say unrelia-
bility? Many a manufactuer makes quite
a song and dance about how reliable its
equipment is. One stated in public that
he expected his ‘boards’ to last 40,000
hours. Well that may well be true but
in the last 18 months, using nine
different computers, I've had three pro-
cessor breakdowns, ten disk faults, five
printer breakdowns and two VDUs
have gone wrong. In almost every case,
the supplier expressed surprise and said
words to the effect that he’d never
heard of that problem before. Welil, I
think I must mix with the unluckiest
set of computer users in the world
because almost all of them have
experienced at least some of the same
problems as me. So come on manufac-
turers, how about learning from your
mistakes? If the present technology
won’t support your extravagant claims
then for goodness’ sake put some
money into quick and efficient repair
services. I’ve experienced a three week
turn-round for a repair from an
extremely well-known manufacturer.
Imagine what it would have been like
if I had been running my business on
that machine, three weeks without a
system is ridiculous. The programmer
suffers the absence of a machine in two

ways: first he’s held up while the repair |

is taking place; but, even worse, if the
fault is intermittent he can spend days
simply proving that the program isn’t
responsible.

To summarise then, there are many
things outside the programmer’s control
which can cause him problems. If you
add to this the work entailed in actually
programming the system, the question
shouldn’t be ‘What takes so long?’ but
‘Isn’t it- surprising how quick program-
ming is?’
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SECRETS

SYSTEMS ANAE

QF

Lyn Antill concludes her series on bridging the gap between the expert and the would-be micro user.

This series has traced all the steps in
the creation of a working computer
system. First of all, there should be
clear ‘terms of reference so that you
know how much you are willing to
spend, how much time you have, what
area of your work you want to think
about computerising. Some sort of feas-
ibility study is necessary to ensure that
the sort of job you had in mind could
work on a micro — whether, for ex-
ample, there are simple rules governing
the way you handle information which
could readily be translated into the
statements of a computer program. A
detailed fact-finding exercise will unco-
ver all the data you want to put into the
system, all the processing you need to
do with that input, what information
you want to get out and how you can
arrange that data into records and files
for storage on tape or disk.

How much data you want to store
and how quickly it has to be processed
will dictate the size of machine you
need to buy, and the calibre of your
local suppliers will influence the make.
There may well be program packages
| which you can buy to do the job you
want, or you may have to commission
a programmer to write one for you.
Programs, especially ones which have
been specially written, will have to be
tested, and then begins the work of
transferring your data and operations
onto the computer.

Well, now that you’re operational,
that’s all there is to it, isn’t it? Of
course, life’s never that simple.

Machine
maintenance

Hardware maintenance is one of the
things that you took into account
when you.bought the machine, which
probably had some sort of guarantee
period. As long as you know what was
covered by the guarantee and what was
not, and when. it was due to run out,
you’re okay. A 12 month guarantee
soon. runs out when you are busy
thinking about other things — don’t
forget to take out a maintenance
agreement before you actually need it.

There is quite a lot you can do in the
way of preventative maintenance your-
self. T am not recommending that
you tinker with the machine, but that
you use it properly. Make sure it’s not
overheating, getting dusty, being
knocked about. Because micros are so
robust, you might be tempted to treat
yours roughly. This might not show

up in the short term but could increase
maintenance problems later. There’s no
doubt that some people do have more
trouble with their machines than
others and this is not always due to
bad luck.

System
maintenance

The main concern here is over security
and backup procedures. Make sure that
people do take spare copies of data
files at the end of each run. When things
go smoothly for months on end you
begin to believe that disks don’t get
corrupted. They do — usually when
you’re busy. This is because it’s when
you’re busy that you forget to check
whether the disk is getting full, or
whether you’ve loaded the right version
of the file.

This is largely a problem of getting
into the swing of things, but there is
a more subtle problem of whether the
system is still doing what you want.

There’s a near certainty that when
you get the system running it doesn’t
do exactly what you needed. There is
always some contingency that you over-
looked, or couldn’t have foreseen. If
you’ve bought a simple machine and
program package, you will probably
have to live with the fact that it doesn’t
do everything for you. You may still
have to do some of your calculations
by hand, or collect some of your stat-
istics by listing all the data on your files
and going through it manually. If the
micro is doing most things better for
you, then you’ll probably decide that
it’s not worth spending any more
money trying to make things perfect.

But if you’ve spent quite a lot of
money already getting a suite of pro-
grams written for you, there may be
some point in spending that bit more to
get the programs exactly right. Some-
times the changes you want can be
made quite easily. Unfortunately, a
change that looks trivial might seriously
affect the way in which the program
works and would be absurdly expensive
to implement. Only the person who
wrote the program can tell you what
would be involved. This is covered in
program maintenance (below).

The other thing that can go wrong
with a system, is that the nature of your
work changes, so that a system which
was suitable before becomes increasing-
ly less so. There may be a gradual
change, such as in continued increase in

the workload which will eventually
swamp a small machine, Or there may
be a sudden change, such as the Inland
Revenue requiring a new tax calculation,
or your boss wanting a different break-
down of the figures using a bit of
data that you’d never thought to put
on the machine.

The gradual changes can be picked
up before they crash the system. If you
check the amount of spare space on a
disk after creating an up-to-date copy of
your data file, then you will soon see
whether or not it is coming near to
filling the disk. If you suspect that it is,
you have various options. Where files
shared a disk before, they could be put
onto separate disks. It might be possible
to subdivide a file — eg, customers
A-M on one disk and N-Z on another. It
might take a very small program to
divide the one file into two at the start
but they could probably be run through
the main program in the same way as
before. There would be a bit more work
for the operator remembering which
disk to load. A more expensive alter-
native would be to upgrade the machine.

There are other problems that might
crop up with an increasing workload
and which would not always be immed-
iately traceable. Very often a program,
or even part of the operating system,
works on certain assumptions about
how much data there is to store. An
array, or table, of values stored within
the program might have no defined
maximum size, but might accidentally
overflow, causing a program crash or at
least a loss of data. Similarly, a program
which works by searching through a
file or table of data could be perfectly
efficient with a limited amount of data,
but unacceptably slow beyond a critical
size. Problems like these are often hit
suddenly -and with no indication as to
what has caused them. For example,
my text editor crashes when it is too
full, but it took me several days to
realise that this was why certain
commands were failing some of the
time. I still don’t know how many lines
I can type before reaching this point
and err on the side of caution by writing
frequently to disk.

Prqgram
maintenance

This is strictly a programmer’s job,
although the analyst and the user have
to be aware of what is involved so as to
give sensible instructions. This might
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involve correcting parts of the program
that were found to be inadequate after
it had been used in practice. Sometimes
program bugs escape testing, but more
often there is an unforeseen combinat-
ion of circumstances that has to be
allowed for, This type of maintenance
will usually be part of your initial
contract with the programmer.

The other activity that comes under
this heading relates to the fact that
program  modifications are often
necessary to cope with changes that
have taken place in the real world.
Mainframe programmers were continual-
ly being asked for changes to their
programs which the user thought were
trivial, but which actually involved
massive changes to the code, with
corresponding problems of retesting. To
get around this, several techniques have
been developed for writing ‘maintain-
able’ code. The main aim underlying
this is that the code should be broken
down into logical components
‘procedures’ — each of which corres-
pond to an identificable job. If some
change is required, then only that
procedure has to be changed. This
approach is often known as structured
programming. Some programmers feel
that it is too much trouble to go
through the initial planning stage, but
it does pay dividends in the much great-
er ease with which program changes
can be implemented later.

More about
systems analysis

Many books have been written about
systems anlaysis. and about the use of

computers in small businesses, These
don’t necessarily claim to be about
microcomputers, but this doesn’t mean
they’re not appropriate to the micro
user. There is a very good reason for this.
The systems analyst is a detective —
looking at a problem and designing a
solution for it. Until all the analysis
has been done, no assumptions should
be made about the sort of machinery
that might be employed. It might well
be that a small user actually needs to
use a large computer and would be
better off using a bureau to do heavy
calculations where a micro couldn’t
store and manipulate all the data at
once, for example. At the other end of
the scale, a large company with many
potential users might decide to equip
them with their own micros, rather
than try to build a single mainframe
system which satisfied all their differ-
ent needs.

The standard textbook on the sub-
ject is the NCC Introducing Systems
Analysis and Design. This comes in
two volumes at £7.50 and £15.50.
Although too expensive for the casual
user, it would be a good idea for the
more serious use or a school library,

Another general book, which I
recommend to my full time students, is
HD Clifton’s Business Data Systems. It
is published .by Prentice/Hall and costs
just over a fiver. Again, it covers the
whole range of machinery, but is well
written and as helpful to the PET user
as to someone using an IBM 370.

The question of what makes a good
systems anlayst is even more debatable
than what makes a good programmer.
At the top of the list I would put the

willingness to look at things from other
points of view. This applies to several
aspects of the job. You need to see
things from the user’s point of view —
to see what is really causing the
problems and what any particular
system will actually be like to use, It
also applies to the willingness to keep an
eye on changes in technology and new
ideas for applications. The conventional
solution to a problem is not always the
best one, The analyst also needs to see
what problems might be encountered by
the programmer or hardware supplier
in order to make workable plans and
give sensible instructions.

Another important skill for the
analyst is a sense of structure — a feel
for the overall shape of a system and the
way in which the parts interact. This is
necessary for anyone who wants to
organise a project. especially where the
project encompasses such a wide range
of activities — hardware software
clerical procedures, suppliers, program-
mers, abstract designs, and physical
pieces of equipment. All aspects require
different skills, and each must be given
its due weight — neither over-emphasis.
ed nor neglected. Every analyst will
have his strengths and weaknesses. -
some have to ask advice on hardware
and interfaces between bits of equip-
ment, others will have had little
experience of businesses and will have
to be readier to ask questions about
what the user is doing.

Conclusion

Systems analysis is a complex task.
More complex ‘in many ways than
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