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The best computers PLUS the best service

At MicroCentre, we're concentrating our —
resources on what we genuinely believe : ; === \
are the very best computers available T
today. . . . Cromemco computers, naturally. =,

This way we can offer you the best deal
possible.

What we don’t do

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

The MicroCentre
approach

Some micro-computer suppliers work
like that, but we don’t. Because we realise
that when you're buying a computer you
want more than the “brochures and boxes” )
approach. You want to see computers Cromemco Model Z-2H hard disc com

running; to try them out with different ~ Z-80 computer and 64K memory. Mi \e )
‘b ation; expect the full range of

software  products; to study the
&Q \{3 co peripherals; single-user and

documentation; above all, you want expert Byt because by doing so 4
answers to your most searching questions. our time, energy and rz o L 9
W-user systems; and interactive
¢ I é\ g hics.

oppy discs,

you the highest sta
support possible_

Cromemco specialists

That's why we've specialised in
Cromemco systems. Not simply because SOﬂware
we think Cromemco systems are the best 'Expect to Expect a choice of operating systems

# brmanent  and compilers to evaluate; expectcomplete
documentation; and expect the largest
collection of Cromemco systems software
in the UK.

serious computers available at the price.

Expertise

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

Support

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

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

Cromemceo... call the experts
Tel. 031-556 7354 MR AN

NOW IN SPACIOUS 7 STILL IN
- CENT|
newstownooks S My jero Centre 15073 o nsyre

Complete Micro Systems Ltd., 30 Dundas Street, Edinburgh EH3 6JN
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WRITE YOUR OWN SOFTWARE
— EFFICIENTLY.

TWO LOW COST CORRESPONDENCE
COURSES TO ENABLE YOU TO
CONSTRUCT PROGRAMS TO A
HIGH STANDARD FOR BUSINESS.

(1) PROGRAM CONSTRUCTION.
STANDARDS & CODING
TECHNIQUES.

(2) SYSTEM CONSTRUCTION
AND DOCUMENTATION FOR
BUSINESS APPLICATIONS.

BOTH TUTORED BY PROFESSIONAL
ANALYSTS.

COURSES FROM 6 TO 12 WEEKS.
CURRICULA & PRICES FROM:

TALBOT, RHYS (CONSULTANTS) LTD.
17 EPSOM RD., GUILFORD, SURREY

Compukit UK 101

. DISC DRIVES -
with up to , e

32k
RAM
exp
free
games

disc * 9 Digit extended Basic

* Plugs straight into 8& Compukit requires
no hardware mods. (5v.5A required for 610}
610 Expansion (8k) ONLY £159+ VAT

Disc Drive with DOS ONLY £285 + VAT

NEW
80 COLUMN 32k

ONLY £825 + vAT

Standard Large
Keyboard

150 CPS,

Anacom I50  socrs.
carriage

dot matrix printer

*150 chs per

Pet

Sigma Technical Press

the UK software publisher

LIVING WITH T/iE MICRO by Martin Banks

By the editor of Microcomputer Analysis, this covers
developments in the whole field of microelectronics. it emphasises
‘Information Technology' — the combination of computers,
communications and automation — and applications including:
business systems, software, viewdata and education. "... a very
brave effort at explaining a very complicated subject in simple
terms, and the kind of book a managing director might read before
recommending his board to spend half a million’* (Electrical and
Radio Trading).

Price £3.50, soft cover

SUCCESSFUL SOFTWARE FOR SMALL COMPUTERS by
Graham Beech

This shows how to apply structured programming on a micro-
computer, using BASIC. “... clear, easy-to-follow language. An

excellent introduction to techniques such as LINKED LiSTS,
DATA STRUCTURES, SORTING, SEARCHING and
SIMULATION. CHOCK FULL OF EXAMPLES ... EXCELLENT
VALUE" (National TRS-80 Users Group Newsletter). Approved by
Tandy Corp. for Model {, Level II.
Price £5.50, soft cover TRS-80 Cassette £7.50
COMPUTER PROGRAMS THAT WORK!
G. Beech and T.D. Lee

24 BASIC programs in maths, statistics, science and games. The
UK best seller! “Well thought out with plenty of variety” {Micro
Forecast).

Price £3.95, soft cover

by J.D. Lee,

Chegues etc. must be in Sterling on a UK bank.

Sigma Technical Press (PC), 5 Ailton Road, Wilmslow, SK9 5DY,

Oki Microline 80

THE WORKHORSE MICRO PRINTER
- Small, light, quiet matrix printer.

* 40, 80, or 132 cols. *6 or 8 lines per inch

* 96 ASCII + 64 graphics character set with
Centronics compatible interface * 9x7 matrix
* 80 chs. per sec. * 200 x 106 head warranty
* No duty cycle limitation * Double width
characters * Friction and Pin Feed * Rugged
business use - metal chassis - two motors

ONLY £359+ VAT RS232 option available

e » .
Spinwriter
= . for the
professional
word processing
;system

nec

sec *9x9
dot matrix
J "0 chs per inch
£699 T~ horizontal *6 or
+ VAT 8 chs vertical *136
columns, 13.6" line length *94 ASCII chs
*Upper and lower case with decs. *Logic
seeking *Centronics and /for RS232

16k - £499 + vAT
32k - £599 + VAT

Very popular for home &

business, using 8k Microsoft

Basic in ROM. Both modeis are

with new improved keyboard and atl with
green screen. Extra Cassette Deck £65 + VAT

'£1390 + VAT

Model 5510 - RS232, Model 5530 Centronics
8bitpar . NEC'shighquality printer uses a print
“thimble that haslessdiam.andinertiathana
daisywheel .Givingaquieter faster morereliable
printerthat can copewithplottingandprinting
{128ASC lichs.)withupto 5 copies, friction or
tractor fed. 55Chrs/sec.

Please add 15% VAT . Carriage extra, will advise at time of order. Official orders welcome.

61 NEW MARKET SQ., BASINGSTOKE, HANTS. RG21 1HWK Tel: 0256 56468 & 56417
also in association with 0.5S.1. COMPUTERS, ESHER, SURREY. Telephone: 0372 62071

Buy in confidence. If on receipt of your order the goods do not meet with your satisfaction
return within 7 days for full refund. Credit facilities available.

DISCOUNTS: Attractive quantity discounts for OEM, Education and Dealers.

mi
Micro.

for a Mighty Good Deal !
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ROCKWELL AIM65
asyoulike it!

The only micro with a built-in printer.

A IM 65. The original bare-board version as it comes from Rockwell with: 20 col.

printer. 20 ctr alphanumeric display, 54 Qwerty Keyboard, TTY and dual

o cassette interfaces, 1K or 4K on-board R AM options, powerful 8K monitor in
-G -— F ROM. This 6502 up based product comes complete with full documentation,
fully assembled and tested.

Price: A65-100 (with 1K RAM) £265.00

A65-400 (with 4K RAM) £315.00

AIM 65C. This ‘special” packaged system developed by PML, for those of you
who wish to limit your hardware involvement to the attachment of the 13 amp
plug (we leave it off especially). It comes with 4K RAM, power supply,

o] assembler or basic and desk-top case.
Price: A65-500C (basic) £485.00

A65-600C (assembier) £475.00

).

i

DAIM. A complete disk-operating system designed especially for use with the
AIM 65. it makes use of the software hooks in the AIM 65 monitor program. The
DAIM controller is capable of controlling up to two mini-floppy disk drives
which adds up to 160K bytes of read/write memory tothe AIM 65. Everything is
complete — plug it in and the DAIM is ready to go.

DAIM Controller £388.00

Single-Disk Drive £307.00

Dual-Disk Drive £540.00

AIMEM. A 32K byte self-contained memory system for use with AIM 65.
Housed in an attractive aluminium case with an integral power supply separate
from the host micro. The system-has a transparent refresh and uses the industry
standard 4116 device configured in relocatable 4K byte segments.

AIMEM £335.00

VIDEO. Programmable display format of up to 100 char by 20 lines on a
Monitor, 48 by 20 on a T.V. Both upper and lower case ASC1 | characters in
ROM. On board display RAM adds up to 4K bytes of RAM to your system as
display memory. Designed to operate with the AIM 65 monitor it offers
hardware scrolling, programmable cursor, light pen, programmable video

format,
A65-VID £196.00

Options:
assembler in ROM £60.00
basic in ROM £70.00
power supply £45.00
acoustic coupler £200.00
expansion motherboards A65-KIM £80.00
A65-6800 £135.00
Card Cage £25.00
Case with psu £110.00
Case £28.00
Thermal Paper 80p
22/44 connector £7.00
Expansion cable £10.00

NOTE All prices are subject to change without
notice and are exclusive of V.A.T.

Portable
Microsystems
EN Limited

Forby 1ouse. 18 Market Place,

.. . Brickley, Northants, NN13 5SF
Ask abosd our similar models using Nascom 1 VISA Telephone Brackley (0280) 702017
or 2 microctnpuders. [— ] Telex Micro 83147
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TRS-80 Model |
from £379
4K Level !

£559
16K Level Il
(illustrated).

TRS 80 Model | Microcomputer Here's the push button brain, the entertainer, the tutor, the timesaver. Fun for the children, a helper fo
the businessman and the teacher, a catalogue for the housewife, an analyser for the investor and an informer for the salesman.

Run Maths, English, Chess, Draughts and video game programmes for educational fun. i ;

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

TRS 80 Model | C.P.U.'s Complete and ready to run from your TV monitor. Just plug in and start computing. The lowest priced 4 K level
CPU contains 4096 bytes of user memory and can be expanded to 16K within the keyboard unit. The 16K level Il CPU is a more powerfu
and flexible version using an additional 12K ROM. Level |1 also incorporates a calculator style numeric keypad for faster data entry.



alls.

e

. Zom = - = 7
TSR Attt

e

Radie shaek

TRAS-a0

S 80 Model Il Microcomputer A bigger, more powerful brother to Model |. Designed for more data storage and versatility. Like Model |
s completely modular allowing easy. plug-in expansion. It's available memory will allow maximum use of future languages.

'S-80 COMPUTER CENTRES NOW OPEN AT — FULL COMPUTER FACILITIES AVAILABLE AT
rmingham — Edgbaston Shopping Precinct, Hagley Road. Leeds — 72. Merrion Centre.

adford — 214, Forster Square. Liverpool — 168. Market Way. St. Johns Centre.

istol — Colston Centre, Colston Avenue. Wednesbury — Bilston Road.

ndon— 1-2, Seacoal Lane, Ludgate Hill, EC4. Wimbledon — 124-126. The Broadway. London. SW19

111, Kingsway, WC2.
ainchester — 30, Market Place, Deansgate.

T'S POSSIBLE,ONLY ATTANd

Jetter Equipment.Lower Prices. No Middlemen:
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The PIG-GHIP.... a powerful
easy-to-use graphics facility for
all New Rom PETSs.

The PicChip is a ROM module which simply plugs into your PET making available immediately over forty new BASIC com-
mands. These commands use BASIC variables as parameters {no PEEKing or POKEing) and enable the graphic possibilities of
the PET to be fully exploited - even by beginners! Using an X, Y coordinate system based on an origin specified by program,
lines, graphs and drawings of all kinds can be generated on the screen by simple programming. Other commands enable defined
areas, or the whole of the screen, to be rolled or shifted up, down, left and right. Images can be stored to and retrieved from any
RAM address.

Originally designed for scientific and technical applications, the PicChip is also being used in educational projects, games
and design work of all kinds. The combination of fast plotting and area manipulation makes the PicChip ideal for the con-
tinuous display of real-time data in graphical form.

Just see how easy it is to use PicChip commands: the following examples were all photographed directly from a PET screen.

Picture 1 shows two curves, one drawn
in fine-density and one in bar form,
produced by two program lines:

10 FOR X=0TO 39:Y = X?1.5:1WF:
NEXT

20 Y0=25:FOR X=0TO79 STEP 3:
Y=SIN{X/12}% 24:'WY :NEXT

.I“ I

L

(1)

Picture 2 adds a third program line to
plot a function as adjacent bars:

30 FOR X =0TO 79:Y=SIN(X/12)%
X/2: WY :NEXT

(2)

If we just take the second program line and
change 'WY to 'WX, the bars are plotted
horizontally:

20 FOR X =0 TO 79:Y=SIN{(X/12}¥24:
IWXCNEXT

(3}

All the other pictures reproduced here were generated by the DEMONSTRATION PROGRAM included in the 20-page
Handbook. What we can’t show here are the amazing effects produced by shifting or rolling or otherwise manipulating different
areas of the screen. There is even a repeat-key function, and commands for reading and setting the cursor position in X,Y co-

ordinates.
PicChip Functions.

Command Function

SYS 45056 PicChip On

'RE Restore screen

ICO PicChip of f

'RP Repeat-Key on

1RO Repeat-Key off

1CW Cursor-position Write

ICR Cursor-position Read

'AF Area Fill

AR Area Reverse

AN Area Normal

TAl Area Invert

'AS Area in Shift case

1AU Area in Unshift case

1AC Area Case invert

1AF Fill . . d

ISR gg::: R'everse The standard PicChip plugs into socket
1SN Screen Normal UD4 of the PET, but is also available to fit
] Screen Invert either of the other two sockets. PicChip is
:ga gc'ee“ n a’"f"‘_cfase therefore compatible with other PET ROM
= Szig:: 'é‘ase"ism'e:tc"’se packages. Installation and use are fully
e Up Shift described in the handbook.

IDS Down Shift . . .

s Left Shift The PicChip costs just £50 + VAT. To buy
'RS Right Shift the handbook separately costs £5 but this
:82 gg RnO'F'q . ; may be offset against an eventual purchase
e el ot of the chip. State required socket when
'RR Right Roll Ly "_', ’, Y prdgring. 10% discount to educational
WP Write Point i institutions.

'EP Erase Point

WL Write Line

1EL Erase Line

IWC Write Continuous line

'EC Erase Continuous line

WX Write bar in X axis

IEX Erase bar in X axis : 5

WY Write bar in Y axis Mail Order to:-

IEY Erase bar in Y axis

YWF Write fine Y Insel Computer Ltd.,

IEF Erase fine Y 7 Bramshill Mansions,

'FW Write fine X Dartmouth Park Hill,

'FE Erase fine X London N.W.5

ICs Copy Screen

1PC Poke Character

PCW 6
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VISICALC "

Take virtually any problem you would explore using
calculator, pen, and paper, working in rows and
columns. Apply VisiCalc and you'll see why every re-
viwer of this product has said the same thing: VisiCalc
is the most useful, most important program yet
developed.

With VisiCalc, you work with an electronic worksheet of up to 63 columns
and 264 rows. At the juncture of any column and row you can type in words or
numbers. To put Visicalc to work, you first create any format or form you need
by typing in words — just like writing column headings across the top of a piece
of paper and items down the left side. Then, where you want the worksheet to
perform a calculation, you type a formula. VisiCalc automatically performs all
arithmatic functions, net present value, and transcendental functions. Instantly

_ and we mean instantly — VisiCalc displays the results. And if you change any
of the numerical data, the electronic worksheet instantly displays a new result.
Automatically. You can play ‘‘what if" as often as you wish to solve thousands
of different problems. When finished, you can get a hard copy of &ll the infor-

mation on your worksheet from your computer printer.

Absolutely no programming is necessary. VisiCalc does all the work. Now,
isn't THAT magic?

VISICALC AND A PERSONAL COMPUTER DO TO THE CALCULATOR, PAPER
AND PEN WHAT WORD PROCESSING HAS DONE TO THE TYPEWRITER AND
PAPER. REVOLUTIONIZE IT.

ANYONE WHO WORKS WITH NUMBERS
USES VISICALC:

Managers and Management consultants:
plan budgets, compare actual results to
budgeted forecasts, and modify project-
ions faster than ever before. VisiCalc is the
most powerful and easy-to-use projection
tool ever developed.

Financial Analysts:

quickly determine rate-of-return under
varying assuptions using the built in net
preseng( value functions. VisiCalc will also For PET
compute financial ratios, and project tax

consequences, £ 1 so
statements and “‘pro

Accountants:
develop financial

formas”, making changes and comparisons
easily with VisiCalc's ultimate “what if”
recalculation feature,

Tax Accountants:

compute the tax effects of many alternatives, and print out all the
different scenarios for client discussion and documentation.

Engineers and Scientists: appreciaté VisiCalc's transcendental
functions, scientific notation, and features like eleven-digit precision
in numeric calculations.

Marketing Managers: find VisiCalc is the answer to every forecasting
and budgeting need. They refine assumptionscommission rates,
sales costs, advertising expenditures, leads, sales closing percentage -
and watch the effect on the botton line.

For Apple 11

£85

+ VAT

+ VAT

CCA DATA MANAGEME"T SYSTE T:i/'mple, You'll find it easy to store the

system, sort, update and print all kinds of
files. Files for your mailing list, accounts
receivable or payable, customer list, expense
reporting, budget analysis, or any report
you need, The 130 page manual has full
instructions plus samples for a mailing list
and inventory application.

A MUST FOR EVERY APPLE Il
IN BUSINESS

Multi-diskette capabilities for larger files-up to 85,000 characters
per file!

Sort the records into almost any order, using up to 10 fields as
"’keys”. So you can sort for customer numbers; within zip code,
for instance.

Delete records, ‘compact” files, and backup files on data diskettes
easily.

Print reports with records in any order.

Select fields to be printed.

Print mailing labels,

Numeric totals and subtotals can be specified when a value in an
unrelated field in the same record changes. For example, sort,
subtotal, and print according to department, or month, or
customer number, or model number,

£80

For Apple 1l

£80

+ VAT

The CCA/DMS stores and retrieves information. it is very simple
to learn and use, and at the same time provides real data processing
capabilities for you and your APPLE Ii.

You can computerize most, if not all of your record keeping.
DMS will give you control over any type of information which fends
itself to “‘row and column’’ storage, retrieval and analysis.

If you are familiar with the concept of a computer “data base”
the power and flexibility of the DMS will amaze you. If you are not
familiar with “data base” operation, don‘t worry, It is logical and

CCA/DMS FEATURES:

— Fields may be alphanumeric, numeric, integer, floating point, or
fixed decimal with commas.
Fields may be COMPUTED F{ELDS.

Fields may be alphanumeric, numeric, integer, floating point, or
fixed decimal with commas.

Fields may be COMPUTED F{ELDS. DMS will compute any
field within a record, using constants or other fields in the same
record. Functions include add, substract, multiply, divide and
raise exponential powers.

Records are easily located, using the scan feature. Scan for records
with a field over, below, or between a range of values.

Records are easily added and updated. DMS “prompts” you with
questions,

DESKTOP PLAN — A Programming Language for Analysis

Desktop plan is the software tool that makes it practical to develop
your own customized. . . .

FORTRAN FOR YOUR APPLE

£110

+ VAT

Strategic plan analysis
Budget pianning system
Capital budget planning
Cashflow planning
Product pricing analysis
Job development estimating Make/buy analysis
Job cost estimating Sales forecasting

... WITHOUT PROGRAMMING AT A LOW ONE—TIME COST !

Profit & loss projections
Manpower requirement planning
Salary/labor cost planning
Balance sheet projections
Financial report preparation

FORTRAN s a pi ul prog g language. ly suitable
lor work in i g and the . Apple
FORTRAN, usable with the Apple Language Sysiem, is the ANS!
Standard Subset of the recently-defined FORTRAN 77 standard; in
several areas, Apple FORTRAN contains enhanced features and
capabilities.

Apple is providing FORTRAN for use by technical professionats

and educators who are both familiar with the FORTRAN langy, rage
and are using packages written n FORTRAN. Because FORTRAN is
a well-established tanguage, large hibraries of FORTRAN programs
are already in exi: . D larly for engi ing and scientific
apphcations. Apple FORTRAN provides the sophisticated FORTRAN

—
Apple FORTRAN...
# offers enhanced features and capabilitres because it supports the
newest computer industry standard, ANS/ X3.9-1978...
® provides a comprehensive software design environment including Iaguage o pamculy
an edttor, inker, ite handter, . Apple Pascal . and ® Subscrpt expressions may mclude array elements and lunciion
system hibrary, operaling in the Apple Language System . calls
m ehminates the need fo recompile or reassemble exisiing code hiles ® DO statement hmits may be delined by expressions. rather than just

Some Specifics About Apple FORTRAN
Apple FORTRAN is the ANSI Standard Subset FORTRAN 77, Il aiso
supports enhancements and lacilihes from the full FORTRAN 77

when incorporating them into FORTRAN programs: compited P-code
and assembied mactne code can be combmed with a FORTRAN P-
code hie through the Apple Language System’s inker facities ..

® aliows you to take lull advaniage of Appie’s Hires graphics capa-
biities by intertacing to graphics routines in the system hbrary...

® gives programmers access to large iibraries of material, since
FORTRAN is a lamrhar, well-established language. ..

® provides access fo special Appie features,such as sound gener-
ation and conlrol paddtes.through its system hbrary routines. ..

B permits you to combine several source files 1n a single compitation
through comprlet directives in the source code.

First, Some Words About FORTRAN ‘77

FORTRAN 77 contains s,gniicant additions and enhancements to the
previous 1966 standard For example mixed-mode anthmenc
expressions are allowed Stuctured programming s supported
through expanded IF slalement constructs Logscal IF, Block IF, ELSE
IF ELSE. and END iF stalements provide a vastly improved method
of clearly and accurately specilying Ihe fiow of program conitrol
CHARACTER data type replaces Hollenth. aiphanumenc dala can
be represented as strings rather Ihan array elements.

single vanables,

8 1/Q umis may be specitied by expressions. rather than pust
onstants or simple vanables,

8 The I0 st of a WRITE stalement may include expressions

8 All combinations of FORMATTED/UNFORMATTED and SEQUEN-
TAL'DIRECT hies are atlowed. with the lollowing resinichons:
--BACKSPACE 1s supported only lar liles connecled lo the blocked
Jevices, it 1s not suppor ted lor UNFORMATTED SEOUENTIAL hies; -
—DIRECT hies must be connected 10 block devices

Appie FORTRAN conlains a number of enhancements beyond the tull
FORTRAN 77 speciications In particular

@ Compiler directives may be included in lhe source code For
nstance, the SINCLUDE directive allows you 10 insert previousty-
developed code into your program withoul having lo sepeai the code
This 1s uselul, lor example, when you are wriling many subroulines
which use Ihe same COMMON biock You can white the COMMON
block ust once, and $INCLUDE it n every subroutine

® An aadilional parameler o the OPEN slatement allows you lo
specily whether the file 15 blocked of unblocked

M. C. Information: 01-352 0112

user with the capability to develop new and mod:ly existng
FORTRAN programs on an Apple. Apple does not recommend
FORTRAN lor the individual new to programming.

There are two minor differences belween the ANS! Standard Subset
FORTRAN 77 and Appie FORTRAN They are

& Subprogram names cannot be passed as paramelers

& INTEGER and REAL data lypes have ditterent storage require-
menis—Iwo bytes lor INTEGER, lour bytes lor REAL

Appie FORTRAN 1s wnitten s Pascal ang proouces P-code which funs
0 ine Apple Pascal Operanng System

Diskettes: 16 seclor lormal

To use Apple FORTRAN, you will need:

® Apple Il or Appie Il Plus, each with the Apple Language System;
a Appie Disk Il grve with coniratier .

® video MomIor Of leleviSion

‘Whie a3 single drive System s adequale lor very smail programs. lwe

deves are strongly recommended lor ease ol operation and mare
SeHous PIogram gevelopment
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CP/M FOR YOUR APPLE !!

{HLHHLL

TRANSFERRING STANDARD CP/M
APPLICATION PACKAGES TO APPLE
CP/M

Literally thousands of CP/M based applicat-
ions can be easily transferred to run on the
Apple. It Is simply a matter of converting
progrsms from standard 5" and 8 CP/M
disk format into CP/M disk format. This is
done by transferring CP/M files from a
CP/M machine to the Apple via a serial
1/0 port. You'll need an Apple High Speed
Serial interface or an Apple Communicat-
ions interface; a connecting cable; and, of
course, a CP/M machine from which to
transfer. Utilities that make this process
easy are supplied with the Z-80 SoftCard.

USING PERIPHERAL WITH THE Z2-80°
SOFTCARD

A Z-80 SoftCard system will run with all
standard Apple peripheral 1/O cards and
most independent peripherals including any
printer that is supported by Apple printer
interface cards. Since CP/M provides the
same 1/O environment as Apple Pascal,
a good rule of thumb is that the SoftCard
will interface with any peripheral that
currently works with Apple Pascal,

The Z-80 SoftCard will support up to
six disk drives. 24 x 80 column video
cards such as the Videx and Sup-R-Term
are supported as are most populer 80
column terminals such as those from
Hazeltine and Soroc.

in addition, user 1/O drivers can be easily
added to CP/M.

The Microsoft Z80 Softcard

— A LITTLE STROKE OF GENIUS FOR YOUR APPLE II.

WHY CP/M?
Next to the SoftCard itself, CP/M is the
most important key to alfowing a wide

: veriety of Z-80 software to run on the

Apple including version 2.2 of the CP/M
' operating system in the SoftCerd package.

More soft-ware cholices for the user. You
have your choice of many sophisticated
system, word processing, accounting,
business and professional software packages
when you have CP/M.

Unlike standard Apple DOS, CP/M
supports many languages in addition to
BASIC. These include FORTRAN, COBOL,
BASIC Compiler,

And CP/M has many conveniences
not found in Apple DOS8. Such as easy
interface to machine language programs;
faster disk 1/0 simple file transfer; and wild
card file-narning conventions that allow you
to refer to multiple files with one name,

Included as standard with CP/M 2.2 is
a complete set of system utilities that give
you complete control of the CP/M operating
environment. These include PIP, a general
purpose file transfer utility and STAT, a
program that lets you keep track of import.
ant system information such as disk space
and fite size. SUBMIT and XSUB allow you
to execute batch processing jobs. And a
powerful text editor, assembler, and
sophisticated assembty language debugger,
are also included.

The Z-80 SoftCard is not an emulator.
it is an actual Z-80 chip plus interfacing
circultry on a circuit board that plugs direct-
ly into any of the slots on your Apple
(except slot 0).

The Z-80 does not replace your 8502; it
adds to it. You use Z-80 mode when you
want to run Z-80 software. Switching back
and forth is simple.

When you are in Z-80 mode, the Z-80
assumes all the processing tasks, but the
6502 continues to handle 1/0. Thus, you
can still use most Apple peripherals when
you are in Z-80 mode.

MEMORY REQUIREMENTS

To run the Z-B0 SoftCard requires a disk-
based Apple Il or disk-ased Apple H Plus
computer with at least 48K RAM memory,
If used with a Language Card, 12K
additional RAM can be utilized.

Whether you have a 48K system or a
60K system with Language Card. 4K of
RAM is reguired to handle the Apple screen
and CP/M sector read and write routines,

CP/M occupies 7K of RAM, 2K of which
can be used by other programs, such as
BASIC. The standard versions of Microsoft
BASIC, which supports all Applesoft
extensions except highsesolution graphics,
requires slightly more than 24K RAM.
So BASIC and CP/M together occupy just
over 29K RAM.

The version of BASIC that supports high.
resolution graphics is somewhat large
because 8K of screen memory is necessary
for high+esclution graphics. It occupies just
over 33K, making a total of slightly more
than 38K for both CP/M and the high.
resolution version of BASIC.

BEYOND MICROSOFT BASIC
Microsoft 5.0 BASIC is provided with the
Z-80 SoftCard. Microsoft FORTRAN,
COBOL, BASIC Compiler, and Assembly
Language Development System will be
available and sold separately to Z-80 Soft.
Card users,

Just imagine the power of your Apple
Computer when it has one of the following:
Microsoft FORTRAN.80.Comparable to the
FORTRAN compilers used on large malin.
frames and minicomputers. Microsoft's
FORTRAN-80 brings the world’s most
popular science and engineering programme
ing language to the Apple. Compilation is
very fast (up to several hundred statements
per minute) and fess than 25K bytes of
memory are needed to complie most
programs. All of ANSI FORTRAN X3.9-
1966 is included except the COMPLE X data
type, Therefore, you may take advantage of

£260

+ VAT

the many application programs
written in FORTRAN:

Microsoft COBOL-80. The most widely
used language for business applications,
COBOL is excellent for inventory, personnel,
payroll, order entry, accounting and fore-
casting applications. Powerful use of disk
files, CRT screen handling, easy-to-use
syntax and readable programs give
programmers the tools they need to meet
the rising challenge of data processing.
Microsoft’s COBOL-80 is an ANSI standard
COBOL with many enhancements,

already

280 SOFTCARD PRODUCT SPECIFICATIONS

Microvott BASIC

¢ 051 Dongard 33 s

IC ke OCRKI0s the CP M 3 g i Lo e i ]

GDONNNG MITEM ONA MICIHAON SO Lot mory
c P

nchn 88 hronrm

g ok N - AT

snaronanen
Compansomy

©P/M Operating System:
Vorsen - 1o

oy
€74 Piograms

n

DiSks Memorex 5%’ for

Apple, TRS-80, PET etc
10 for £25

OKi MICRO LINE 80

FOR APPLE Il
OKiu80 + Parallel interface

+ Graphics £525

(see below)
Parallel printer interface
for APPLE:

fvl?rg.?rgzluded) £110

40, 80, 132 columns (compressed and doubled

characters)
80 characters per second

96 characters ASCII and semi-graphic 7 x 9

6 or 8 lines an inch
Original + 2 copies
End of copy detector
Parallel interface

OPTIONS: — Adjustable tractor £90

— Serial Interface RS232¢c/v 24

- £80

HARD COPY HIRES PAGES
FOR OKi MICROLINE 80 AND APPLE

T his was obtained with the Minimic Computer
Hard copy, Microline 80 and APPLE with disk

£30

Hardware &
Software

All items guaranieed 12 months

Some ttems not ex-stock, All orders will be acknowledged, 11

Mail order only — All prices include postage in UK. — VAT not
included and are correct at time of going to press.

| enclose cheque/P.O. for £

made payable to: MINIMIC COMPUTERS

Third Floor

Airwork House

35 Piccadilly

LONDON W1V 9PB

M. C. Information: 352 0112

SUB-
TOTAL

+15% VAT

TOTAL




‘Clppkf 1L pLus

16K RAM

® Apple is a trade mark of Apple Computer Inc., Cupertino, CA. USA.

£485

Send cheque or money order for
e 5 65 (including VAT & Delivery) to: Trade Enquiries
Welcome
—a -
— S
o

LIMITED

Refuge House, 2-4 Henry Street, Bath, BAl 1JT.
Telephone: 0225-65379

| Please allow 28 days for delivery

10 PCW




MULTI-USER DUSINESS COMPUTER
SYSTEM FOR £:395/MONTH’

SALES LEDGER, BOUGHT LEDGER, NOMINAL LEDGER,
CREDIT CONTROL, STOCK CONTROL, ORDER PROCESSING.

COMPUTER
HARDWARE

Consists of a 16-Bit ALPHA MICRO
central processor unit, 128 KB of
dynamic random access memory,
6 terminal input/output ports, 10
Megabyte of disk storage of which
5Mb s fixed and 5Mb on aremov-
able cartridge for security and
backup purposes, all rack mounted
In a universal cabinet. In addition
there are 3PERICOM visual display
units with green phosphor screens,
a LEAR SIEGLER 180 character/
second printer on stand.

TOTAL PRICE FOR THIS HARDWARE
DELIVERED, TESTED AND
INSTALLED £14,685

This system gives a new
meaning to the words “"Cost
Effective’ It combines a powerful
16 bit processor with a proven
timesharing disk operating system
to give you data handling and
software sophistication parallel to
that of high performance mini-
computers.ltcanbe field upgraded
from a simple single terminal
system up to a 20 terminal, multi-
printer, system with 400 Megabytes
of disk storage and 768 Kilobytes
of random access memory without
any hardware redundancy. Ask us
about any application you have
In mind.

An integrated business
accounting system is available
virtually "off the shelf” and consists
of 4 individual subsystems.

Each subsystem can be individually
implemented which allowsyou to

S——

ALPHA MiCRO
AM 0G1

start with the sales ledger only and
gradually introduce and integrate the
others. If required, the individual sub-
systems can be tailored to match your
specific business.

ORDER PROCESSING
STOCK CONTROL

A truly professional piece of software. Complete
inventory file maintenance. Order and back-order
processing with credit control. Automatic sales-
man commision processing. Automatic stock
allocation and update. Category and product sales
analysis. Low stock reporting. Stock valuation and
much, muchmore.

TOTAL 75 PROGRAMS. PRICE £1600.

MANUAL ONLY £25.

SALES LEDGER

Complete customer file maintenance. Open item
and/or balance brought forward ledgers. Instant
account enquiry. Statements, aged debt analysis
with or without detail, sales journal, cash journal,
VAT analysis, customer or area sales analysis and
much, much more.

TOTAL 70 PROGRAMS., PRICE £800.

MANUAL ONLY £15.

BOUGHT LEDGER

Complete supplier file maintenance. Open
item ledger with invoice, payment, discount
and due-date details. Payment by date or
selection. Automatic Cheque writing.
Purchase register, cash requirement report,
aged debt analysis and much, much, more.
TOTAL 50 PROGRAMS. PRICE £800

NOMINAL LEDGER

Complete account file maintenance. Open
item ledger. Instant account enquiry. Trial
balance, source cross reference, user
defined balance sheet and profit and loss
accounts, Supports multiple profit centres
or operating divisions. Journals, supporting
schedules and much, much more.
TOTAL 40 PROGRAMS. PRICE £800.
There is really only one way
to find out more. Come to our office
and showroom. As we have
implemented all our systemsin our
own business we can even
demonstrate in a live environment.
Phone us for a demonstration or
send us the coupon and we will
phone you

| COMPUTER SYSTEM
| REQUEST FOR A DEMONSTRATION

|

| Name I
|’I‘itle, - |
| Company J |
| Address._ _ |
- : |
|

|

|

|

: __ Postcode.

Tel: -
| ORDERS FOR MANUALS MUST BE PREPAID.

NEWTONS

LABORATORIES
111-113 Wandsworth High Street, |
London SW18 4JB.
Tel: 01-874 6511. Telex: 21768 (NEWTO@E)_I

*£395/Month is based on a total system price of £18,750
leased over 5 years with zeroresidual value.
Other terms available.
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SUVILOCK BONDAIN
makes the decisions easier..

i

—

Discover the full
professional power of
Hewlett Packard’s
personal computer.

The portable, stand-alone HP-85

Eersonal computer was only the

eginning of a total system. By itself,
the HP-85 lets you put professional
problem-solving power wherever you
need .c. Because all its features are
built into a single unit weighing less
than 10 kgs.

And now you can extend the
HP-85’s power to match your in-
creasing professional requirements.
Simply plug in HP’s new high-

erformance printers, plotters and
ﬁexible disc systems. In fact, you can
add up to 14 peripherals or instru-
ments. It’s up to you.

[b/” HEWLETT

PACKARD

N *‘.“"

HP-32E Advanced

statistical and sclentific
calculator All functions of
the 31 E plus hyperbolics and
their inverses. Full set of 2
variable statistics - means.
standard deviations, linear
regressions, Fixed. scientific
or engineering display modes.

g NEW

HP-34C Advanced
programmable scientific
calculator Indirect addressing.
Controlled memory varying
between 210 program lines and 70
dataregisters. innovative SOLVE
and INTEGRATE functions, With

HP-67/HP-97

4 Magnetic card progranimable

lines with up to 3 kevstrokes perline
HP-97is a desk-1op model with
integrated thermal printer.

calculators Pre-recorded application
packs covering maths.statistics. electrical
engineering, business and finance. 26 data
storage re gisters. 224 merged program

£196.87

It’s your personal computer systen
You decide which HP peripherals
you need.

Add the HP 2631B printer for
high-speed, high-quality printing -
with choice ofgline spacing, characte:
width and density. Add the HP 722¢
Graphics Plotter for high-resolution,

blication-quality graphics on A4-
size paper or film. Addpmemory witl
the HP 82900 series of flexible disc
drives, each 5%” disc providing up tc
270K bytes of formatted storage.
And HP’s new enhancement ROMs
and modules let you expand to 80K
bytes of operating system, without
reducing user memory.
See the HP-85 and its new
Eeripherals in action. Getting your
ands on so much professional
computing power was never so easy.

It costs less from the calculatos
specialists. Advanced
calculators to solve your
professional problems.

..with our latest range of advanced calculato:
. to solve your professional problems.

NEW
HP-38C
Programmable |
financial
calculator
Direct solution
of rate of retum
and NI"V'in
discounted cash
flows caleula
tions. Interest
rates. vields. pavments, number of
pa\'mcms(‘lc./\ppl Watiens i secupties
trading, leasing, loans and savings.
Calendar functions. Programmable
facility for individual solutions. With

Continuous Memory 1o retain datawnd — £79 5
g.rlu grams even when switched oft

§‘38E Lamer cost version of HP 38E
HIYSRC withont Comtinnous Meman, — £66., 44

= 15 addressable storage (a::::?ou;::ysnl:{:vme:z}:‘;:win dase
registers switched off. £79.50
£38.76

HP-37E Basic financial calcu-

matic calculationof
interest rates and
vields, payments,

E number of pavments
E <t Applicationsin
leasing. loans, invest
j ments. Percentage

& ‘rctail’and statistical
B functions.

£41.78

lator Direct and auto-

No hidden extras. Every
Hewlett-Packard calculator
comes complete with: soft, zip-
up lined case; owner’s and
application manuals (plus
additional applications book
where appropriate); factory-
fitted rechargeable cells and
recharger (apart from the 41C);
two rolls of thermal paper on
printing machines. Beyond the
standard package, we’ve a wide
range of optional accessories
and our comprehensive software
support, which gives you a
choice of applications pacs to
really extend your range of
ability

and Pnnter.

NEW
e JL AN -

HP-41C HPsunique expandable calculating
system Advanced 1.i0-function programmable
calculator. Full alphanumenc liquid crystal

display Up ta 31't registers for data or programs.
Add-onextras include Magneuic Card Reader

22 Nl“ “r HP-33C Programmable

il AN B4 V¥ cientific calculator 49 lines
B of program memory. 3 levels of subroutines.
| 8 addressable storage registers. Integer. fraction
t and absulute value of a number. With Continud
| Memon toretain data and programs even whe!
switched off.
HP-33E Lowercost version
of HP-33C without
Continuous Memory.

HP33C £59..
HP33E £49.!

HP41C £168.04
HP82104A £122.76
HP82143A £219.89

Come to the Hewlett Packard
open days at our new premises
in City Road, December 2nd
and 3rd. Come and hands-on
test any of our superb range

| of products.

SumvmLocK BoNnDAIN LToD. 1r you_ne_ed advice, ask for it — WE CAN GIVE I

Head office: 263-269 City Road, London EC1V 1JX

and at Cannon Street Station, London EC4

Tel. 01-250 0505

PCW 12
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Barclaycard/Access, official orders accepted by phc

All prices include postage, packing & VAT



NEW! for your ABC80

FLOPPY DRIVES UP TO
1 MEGABYTE
VERSATILE MATRIX

PRINTERS
o2 MEMORY EXTENSION
L & 1/0 CARDS
= SPECIAL PROGRAMMES...

T

#ABGo

Now available from The microcomputer which out-
UK stocks sells all others in Scandinavia.

Write: Datormark Ltd. / Fox Oak / Seven Hills Road /Walton-on-Thames / Surrey KT12 4DG,

ANNOUNCING A BRAND NEW ACCESSORY FOR YOUR APPLE.

THE ARISTOCARD HIGH SPEED SERIAL INTERFACE

~ This Aristocard is the first in a series of plug compatible boards for the Apple 11 containing an asynchronous RS 232
interface which enables your Apple to communicate with all types of printers, terminals and modems.

* . * Terminal test function.
h selectable baud £11 i
gf&f 45530%“3 P g‘ggs e Tl PR Ly Parity (ODD/EVEN/NONE). 1 or 2 stop bits, 7 or 8

A ! Wit . data bits
Full handshak bilit t : CTS, RTS o ! o .
Dl-Jl—R’ z[;)nsslaocl:ng‘capa o i 1 y ﬁ\:éustable line width of: 48, 80 or 132 characters per

Delay option-after carriage return.

Half or full duplex.

Fully guaranteed for one year.

Full documentation on interfacing Aristocard to
printers, terminals and modems.

Lower to upper case translate option.
Automatic line feed option after carriage return.
Reset on break (Using remote terminal)
Supplied with ribbon cable wired to DB25 and
molex connector.

* % ok x

x Xk ¥ X%

To obtain the Aristocard High Speed Serial Interface complete the order form below and enclose your remittance for
£66. (Price includes V.A.T. and postage & packing). Return in original condition within 7 days of receipt for full
refund if not completely satisfied. Allow 28 days for delivery.

N.B. ARISTOCARDS ARE ONLY AVAILABLE THROUGH SIMON COMPUTERS LTD.

SEND TO: SIMON COMPUTERS LIMITED

Tel: 01-680 4646
FOR FURTHER DETAILS

: 28 LOWER ADDISCOMBE RD, CROYDON, SURREY.
| PLEASE SUPPLY THE ARISFOCARD

WE STOCK APPLES WITH ACCESSORIES | e el 11 ARISFOCAR

AS WELL AS A LARGE RANGE OF ]

PERIPHERAL DEVICES AND ALL ] | enclose chegue/postal order for £66.

TYPES OF SOFTWARE. Y RS- —
B OAdAress ..o e
|
!
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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 tops in its class. And the
SuperBrain QD boasts the same
powerful performance but also
features a double-sided drive system to
render more than 700K bytes of disk
storage and a full 64K of RAM, Al
standard!

GW Computers Ltd

89 Bedford Court Mansions, Bedford Avenue, London W.C.1.
~call only by appointment

PUIAR"
MULTI-USER TERMINAL SYSTEM

CompuStar user stations can be configured in a countless number of
ways. A series of three intellligent-type terminals are offered. Each is
a perfect cosmetic and electrical match to the system. The
CompuStar 10-a 32K programmable RAM-based terminal
{expandable to 64K} is just right if your requirement is a data

entry or inquiry/response application. And, if your terminal heads
are more sophisticated, select either our CompuStar 20 or
CompuStar 40 as user stations. Both units offer dual disk storage in
addition to the disk system in the CompuStar. The Model 20
features 32K of RAM {expandable to 64K) and 350K of disk
storage. The Model 40 comes equipped with 64K of RAM and over
700K of disk storage. But, most importantly, no matter what your
investment in hardware, the possibility of obsolence or incompati-
bility is completely eliminated since user stations can be configured
in any fashion you like — whenever you want — at amazingly tow
cost!

L2 2

WIDELY USED IN UK AND USA
TESTED AND PROVEN
POWER AT YOUR FINGERTIPS
JUST COMPARE THIS LIST

LA R 2]
BRERN
*HER

Options for the Superbrain and

Compustar Video Terminal
“‘Backup’’ for the 20 megabyte Century
Data drive is provided via the dual disk
system housed in the CompuStar or

the SuperBrain. The Control Data

CMD Drive features a removable, front-
in-sertable top loading cartridge of 16
megabyte capacity plus a fixed disk
capacity of either 16 or 80

megabytes.

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

No other program in the world combines these feature in one.
Many other programs, less integrated, do not provide even some of
those features to be found on our ‘bus’.
1 = Total integration of sales ‘purchase ‘nominal ‘stock ‘addresses etc
2 = Full random access enables retrieval of any record in a second
3 = Flexibles prompts enables word change even to foreign language.
4 = Files may be named and set to drive default, maximising storage.
5 = Easy to use, menu driven, no serious need of manual.
6 = Tested and debugged in many installations world wide.
7 = Priced less than the acquisition of a library of programs.
8 = The program is *** totally *** in core, maximising disk space.
9 = Core program means that disks may be interchanged during use.
10 = Core program means your main drive is *** free *** for data
11 = Numerous reports may be generated (eg: sale ledgers up to 30).
12 = Invoice produces immediate stock update + double journal entry.
13 = Reference on invoices enable cost centre build-up on ledgers.
14 = Stock valuations and re-order reports easily generated.
15 = Bank balance and reports plus standard mailing facilities.
16 = Customer statements and invoices printed on plain paper

Also at: Gamma Data Systems, Dollard House, Wellington Quay,

Dublin 2. Tel Dublin 711877




*** MAIN MENU DISPLAY ***

New! Produced in U.K. and widely used in England and the U.S.A.-

Complete Business Package

EVERYTHING FROM INVENTORY TO SALES SUMMARY
PROMPTS USER AND VALIDATES ENTRIES. MENU DRIVEN
PET AND CP/M SUPERBRAIN, TRS80 ii, N'STAR. IMS5000.
APPROXIMATELY 60—100 ENTRIES/INPUTS REQUIRE 2—4 HOURS WEEKLY
AND ENTIRE BUSINESS 1S UNDER CONTROL
* PROGRAMS ARE INTEGRATED .. SELECT FUNCTION BY NUMBER . . . .

01="ENTER NAMES AND ADDRESSES 13=*PRINT CUSTOMERS STATEMENTS
02=*ENTER/PRINT INVOICES 14=*PRINT SUPPLIER STATEMENTS
03=*"ENTER A'C RECEIVABLES 15="PRINT AGENT STATEMENTS
04=* ENTER PURCHASES 16="PRINT TAX STATEMENTS
05="ENTER A'C PAYABLES 17=LETTER TEXT AREA
=*ENTER'UPDATE INVENTORY 18=ALTER VOCABULARIES
07="ENTER'UPDATE ORDERS 19=PRINT YEAR AUDIT
08="ENTER'UPDATE BANKS 20=PRINT PROFIT'LOSS A'C
09=*REPORT SALES LEDGER 21=0PEN AREA
10="REPORT PURCHASE LEDGER 22=PRINT CASHFLOW FORECAST
11=*INCOMPLETE RECORDS 23=ENTER PAYROLL (NO RELEASE)
12=*USER DBMS AREA 24=DISK SWAP'EXIT

04="ENTER PURCHASES
DATABASE MANAGEMENT INCLUDES
*** FILE OR RECORD CREATE'DELETE'AMEND'SEARCH’PRINT 4 WAYS *** INFORMATION RETRIEVAL ON

ANY KEY RECORD OR PART THEREOF *** AUTOMATIC CHECK TO PREVENT DOUBLE ENTRY TO FILE
SYSTEM *** DYNAMIC ALLOCATION OF INFORMATION CONSERVING DISK SPACE.

VERY FLEXIBLE. EASY TO USE.

G.W. COMPUTERS LTD. UK ARE THE PRODUCERS OF THIS BEAUTIFUL PACKAGE. *AUTHOR* TONY

WINTER (B.A.LIT; B.A.HON.PHIL).

PET VER 3.00 LOW LEVEL INTEGRATION =475.00. PET VER 4.00 INCLUDES AUTO STOCK-UPDATE = 5§75.00.
PET VER 5.00 INCLUDES AUTO BANK UPDATE = £675.00. CPM VER 6.00 IN CORE, TRANSLATABLE PLUS

DBMS = 775.00. CPM VER 7.00 AUTO STOCK-UPDATE = 875.00. CPM VER 8.00 AUTO BANK UPDATE = 975.00.
CPM VER 9.00 INCLUDES OPTIONS 19, 20, 22, 23 (LATER RELEASE). +++ EACH LEVEL AUGMENTS LOWER ONE.

WE EXPORT TO ALL COUNTRIES CALLERS ONLY BY APPOINTMENT

CONTACT TONY WINTER ON 01-636 8210
89 BEDFORD COURT MANSIONS, BEDFORD AVENUE, LONDON W.C.!.

NOTE!! LEVEL 9.00 TOTALLY IN CORE PROGRAM LEAVES MASTER DRIVE FREE
(SAVING OF 200 POUNDS HARDWARE).

IMPORTANT!!! No computer hardware is ever of value without software, so we provide you with
a starting set of programs **** free **** at 10% of hardware purchased.
A Superbrain and NEC Spinwriter could give you up to 400 pounds of programs. See [ ].

PET + PET + PET + PET + SOFTWARE + SOFTWARE + SUPERBRAIN + SUPERBRAIN

CBM 3032 32K 696.00 BUS VER 300 PET 475.00 SUPERBRAIN 320K 1795.00

CBM 3040 DISKS 596,00 BUSVER 4.00 PEY §75.00 TWIN 280 64K+CRT

CBM 3022 PRINTER 425,00 BUS VER 5.00 PET 675.00 +2 D’'D-D'S DRIVE . ..

CBM 8032 32K 876.00 BUS VER 6.00 CP'M 775.00 SUPERBRAIN 800K

CBM 8060 TMEG DISKS 876.00 BUS VER 7.00 CP'M 875.00 TWIN Z80 64K+CRT

CBM EPSON PRINTER 395,00 BUS VER 8.00 CP'M  1000.00 +2 D'D-D'S DRIVE

CBM MULTI USER BUS VER 900 CP'M 107500 SUPERBRAIN 2MEG 2795.00

CBM 3032+ EPSON + CBM WORDPRO Il 75.00 COMPUSTAR 10 1595.00

CBM 3040 + BUS V3 2216.00 CBM WORDPRO 111 150.00 COMPUSTAR 15 1495.00
CPM* WORD-STAR 195.00 COMPUSTAR 20 2295.00

PRINTERS + PRINTERS + CPM* MBASIC 80 150.00 COMPUSTAR 30 2495.00

- CPM* COBOL 80 320.00 COMPUSTAR 40 2795.00

DIABLO 630 40CPS . 1595.00 CPM* PASCAL MT 150.00 INTERTUBE 111 495.00

DOLPHIN BD80 125CPS 496,00 CPM* FORTRAN 80 200.00 EMULATOR 495,00

NEC 5610 PRINTER 1695.00 CPM* DATASTAR 175.00 10 MEG H'DISK 2950.00

MICROLINE 80 120CPS 475.00 CPM* PASCAL—M 250,00 16 MEG (8'8) 3950.00

TELETYPE 43SR 30CPS 875.00 CPM* BYSTAM S‘BRAIN 75.00 96 MEG (4DISK) 7950.00

DEC-LA34 TRACT 30CP 875.00 CPM* SUPERSORT 120.00

NEC-5530 PRINTER 1595.00 CPM* BASIC COMPILER 190.00 (ADDRESS'MAILER) 95.00

QUME DAISY SPRINTS 1950.00 CPM* DESPOOL 30.00 {STOCK CONTROL) 95.00

TEXAS 810 150CPS 1390.00 CPM* BYSTAM IMS'N-STAR  75.00 {(DBMS DATABASE) 195.00
CPM* TEXTWRITER 75.00 IEEE TO PARALLEL gs.gg

+ SPECIALS + CPM* POSTMASTER 75.00 |EEE'RS232 BI'DI 195,

— CPM* SELECTOR 3 180.00 IEEE TO RS232 75.00

N'STAR QUAD .7 MEG 1200.00 CPM* CBASIC 75.00 S HQRD SWTP TERM 100.00

IMS 5000 48K D'D 1500.00 CPM* MACRO 80 75.00 o Bl REPRTR e

COMPUTHINK * 800K * 795.00 CPM* W'STAR M'MERGE  245.00

2WAY CRDLESS PHONE 135.00

TELEPHONE ANSWER 230,00 BUS MANUAL QB300 9.00

SHUGART SA4005” DR 135.00 SUPERBRAIN 320K

SHUGART SA400 DRIVE 5%’ 135.00 TWIN 280 32K+CRT

VER 3.00 +2 D’'D-S'S DRIVE

++++++++ SPECIAL INSTITUTION AND UNIVERSITY DISCOUNTS +++4++++
MOST ITEMS IN STOCK. (ACCESS ‘AMEXCO’ BCLYCARD OTHERWISE CHEQUE WITH ORDER)
CONTACT TONY WINTER 01-636 8210
89 BEDFORD CT MANS, BEDFORD AVE W.C.1.




As a Nascom user | had enormous
satisfaction and sensed an excitement about
the future when told that | had Nascom.

I have been determined from the start
of the troubles that Nascom would be
revived and with several colleagues formed
an association with sufficient finance to
purchase and expand the new company.

Being a customer | am only too well
aware of the frustrations caused by
Nascom'’s supply problems. The root of
these was cash and, as we will not have that
problem, I am very confident that Nascom
International can progress n%uickly and

professionally into a normal supply situation.

While immediately supporting our
traditional marketplace we intend to expand
the company rapidly into the manufacturing
of industrial Nascom products. The design

of certain products is already under way and -

the first ot these will be a Prestel users
receiver which will be available at the start
of 1981. This is a separate, stand alone
unit having no connection with previous

Alive...well...
and very healthy

Nascom products. We have several other
projects under design or investigation that
will give the new industrial division a good
Start next year.

We have the finance and facilities to
exploit new ideas and would be very
pleased to hear from any designer who has
an idea based around Nascom products.
Anyone with hardware or software please
write to me at Pall Mall.

Nascom announced many products in
the last year few of which arrnived. Luckily
during receivership many of these designs
were completed and we will immediately
be purchasing supplies to make these
available a.s.a.p.

There are also other Nascom 2
products defined that we will quickly
engineer and produce in the next few
months.

The future for micros i1s undeniable
and Nascom International intends to
retain its rightful place at the head of
European microcomputing.

Peter Mathews Chairman
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Competition-best caption 2.

To allow the frustrated to vent their ire and the imaginative to vent
their flair we invite your captions to the four cartoons that appear this
month. A prize for each and the winners published. You can’t win if
you are too rude as we can’t publish. Send to Chesham marked
*Cartoon’’.

New Start With 20,000 users and a good deal of frustration and
uncertainty mixed into the enthusiasm we invite everyone to write with
their ideas and needs. The:new home division will not be able to
answer all the letters but policy decisions on direction can best be
made on research into user needs.

Dealers We intend to continue the policy of sales through dealers and
Nascom International will not be selling products direct to the public.
Stocks we know are depleted and we would ask you to allow us time

to restock our dealer network.

nQscom

INTERNATIONAL

new company...new people...new start...

92 Broad Street, Chesham, Buckinghamshire. 02405 75151
46 Pall Mall, London SW1. 01-839 3143
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Hard Core

Software.

The new MCC Program line editor is
one of the most powerful program editing tools
now available anywhere.

Instant single character editing without
the necessity to completely re-enter every line.

Editing many times faster, the more you
use it the faster editing becomes.

Now lower case text can be inserted into
print statements with just a simple command.

The package also includes a keyboard
macro capability. You can assign common
commands or convenient routines to a
keyboard character. Thereafter all you need to
do 1s press ESC and that character will cause
the function to happen.

This uniquely powerful program is
available on request.

Simply complete the form below and
post it to us, or for further information telephone
us direct on Wentworth 3246.

After a few days have passed you will be
receiving a plain brown envelope addressed to
you carrying some real “Hard Core Software.”

|_miC?O coOmPUT=ER CONNECTION) LTD.
| Allyour answers at the touch of a button. |

Micro Computer Connections Ltd., 41 High Street, Egham, Surrey TW20 9DS.
Complete coupon and send together with your remittance for £35.00 p&p
included, made payable to MICRO COMPUTER CONNECTIONS LTD. |
Within 28 days of receipt you will receive the new MCC Program Line Editor,
complete with instructions. (Credit Card facility available.)

NAME
COMPANY

|
|
POSITION '
|
|

l ADDRESS

| I enclose my cheque/POfor€ or debit my credit card No.

. e e 1]
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A GREAT DEAL FROM
6 NASCOM DEALERS

and guaranteed after-sales service

BUILT FLOPPY DISC SYSTEM FORNASCOM 1/2 FROM £395+VAT

It's here atlast. A floppy disc system and CP/M. drives,CP/M 1.4 on diskette plus manual,
CP/M SYSTEM. a BIOS EPROM and new N2MD PROM.AII
The disc unit comes fully assembled complete in a stylish enclosure.

with one or two 53 drives (FD250 double Nascom 2 Single drive system. £450+ Vat

sided, single density) giving 160K per drive,
controlier card, power supply, interconnects
from Nascom 1 or 2 fothe FDC card and a

Nascom 2 Double drive system£640 + Vat
Nascom 1 Single drive system.£460 + Vat
Nascom 1 Double drive system£650 + Vat

second interconnect from the FDC card fo two

Additional FD250 drives ....... £205 + Vat

D-DOS SYSTEM

The disc unitis also available without
CP/Mtoenable existing Nas-Sys software
to be used.Simple read, write routines are
supplied in EPROM.The unit plugs straight
into the Nascom P10.

Single drive system ........... £395 + VAT
(please state which Nascom the unit is for)
Certain parts of the CP/M and D-DOS

disc systems are available in kit form.
Details available on request.

ENCLOSURE FORN2+5

The Kenilworth case is a professional case
designed specifically for the Nascom 2 and up

fo five additional 8" x 8” cards. It has hardwood
side panels and a plastic coated steel base and
cover.A fully cut back panel will accept a fan,
UHF and video connectors and up 1o 8 D-type
connectors.The basic case accepts the N2

board, PSU and keyboard.Optional support
kits are available for 2 and 5 card expansion.

Kenilworth case £49.50 + Vat -
2-card support kit £7.50 +Vate5-card support kit £19.50+vat -

INTERFACE
ENHANCING UNIT

The Castle Interface is a built and tested add-on
unitwhich lifts the Nascom 2 into the ciass of
the fully professionat computer. It mutes
spurious output from cassette recorder
swliching, adds motor control facilities,
automatically switches oufput between
cassefte and printer, simplifies 2400 baud
cassette operating,and provides true R$232
handshake.

Castle Intertace Unit .. £47.50 - vat

-

EPROM EXPANSION

The Nasbus compatible EPROM board accepts
upto 32,2716 or 16,2708 EPROMs. It has

a separate socket for the MK36271 8K BASIC
ROM for the benefit of Nascom-1 users.And for
Nascom- 2 users,a wait state for slower
EPROMSs.The board also supports the Nascom
Poge Mode Scheme.

EPROM Board (kit) ............ £55 vat
EPROM Board (built & tested) £70+ Vat

A-D CONVERTER

Forreclly interesting and useful interactions with the ‘outside
world’ the Milham analogue to digital converter is a must.This
8-bit converter is multiplexed between four channels- all software
selectable.Sompling rote is 4KHz,Sensitivity is adjustoble.

Typical applications include temperature measurement,
voice analysis, joystick tracking and voltage measurement. It is
supplied built ond tested with extensive software ond easy
connection to the Noscom PIO.

Milham A-D Converter (built and tested) £49.50. vat

PROGRAMMER'S AID.

For Nascom ROM BASIC running under Nas-Sys. Suppliedin
2x2708 EPROMs. Features include: auto line numbering;
intelligent renumbering; program appending; line deletion;
hexadecimal conversion; recompression af reserved words,;
auto repeot; and printer handshake routines. Price £28 +Vat.

BASIC PROGRAMMER'S AID.

Supplied onfape for N1/2 running Nas-Sys and Nascom ROM
BASIC. Features include auto line number, full cross-reference
listing, delete lines, find, compacting command, pius a
comprehensive line re-numbering facility. Price: £43 +Vat.

NASCOM-2 Microcomputer Kit £225 + Vat
NASCOM-1 Microcomputer Kit £125 + Vat

Built & tested £140 + Vat
IMP Printer. Built & tested £325 + Vat

All prices are correct at time of going 1o press.

PROM-PROG MKII.

2708 (mufti-rail) and 2716 (single-rail) EPROM programmer
kit confrolied by N1/2 P10. Supplied with comprehensive
software for use with Nas-Sys. Price: £25.95 .+ Vat.

DUAL MONITOR BOARD. Apiggy-back board that
allows N1 users to switch rapidly between two separate
operating systems. Price (kit): £6.50+Vat.

All the products are available while stocks last from the Nascom dealers below.
(Mail order enquirers should telephone far delivery dates and post and packing costs.) Access & Barclaycard welcome.

BITS& PC’'S ELECTROVALUELTD. TARGET ELECTRONICS HENRY’S RADIO
4 Westgate, Wetherby, W.Yorks. 680 Burnage Lane, Burnage, 16 Cherry Lane,Bristol BS1 3NG. 404 Edgware Road, London W2.
Tel:(0937) 63774. Manchester M19 1NA. Tel:(0272)421196 Tel:(01) 402 6822,

BUSINESS & LEISURE Tel:(061) 4324945.
MICROCOMPUTERS
16 The Square,Kenilworth, Warks.

Tel:(0926) 512127.

INTERFACE COMPONENTS LTD.
28 St Judes,Englefield Green,  Oakfield Corner,Sycamore Road,
Egham,Surrey TW20 OHB. Amersham, Bucks.

Tel:(0784) 33603.TIx:264475. Tel:(02403)22307.TIx:837788.

Tix:262284 (quote ref:1400)

BARCLAYCARD
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HEWLETT PACKARD

CONTACT YOUR LOCAL DEALER

Anglo-American Computing
9 Coventry Road

Coleshill

Warks

0675 65396

Automated Business Equipment
Mersey House

Heaton Mersey Industrial Estate
Battersea Road

Heaton Mersey

Stockport

Manchester (061 432) 0708

Cambridge Computer Store
1T Emmanuel Street
Cambridge CB1 TNE

0223 65334/68155

Cardiac Services
95a Finachy Road
Belfast BT10 DBY
Belfast 625566

HP85

Central Southern Calculators
12 Wokingham Road
Reading

Berks

Reading (0734) 61492

DBM Systems & Software
58 Victoria Street

3ristol BS1 6DE

0272 214093/4

D J Herriott Ltd
42 Camden Road
Tunbridge Wells
Kent TN1T 1EE
(0892) 22443

Holdene Ltd

10 Blenheim Terrace
Leeds

Leeds (0532) 459459

Office Machinery Engineering
73 London Road

Brighton

E. Sussex

Brighton (0273) 689682

Petalect Ltd
32,Chertsey Road,
Woking,

Surrey,

04862 217766/63901

Robox Limited

Unit 4

Anderston Shopping Centre
Glasgow

Glasgow (041 221) 5401

Sumlock Bondain Ltd
15 Clerkenwell Close
London EC1

01-250 0505

Sumlock Services

Epic House

Charles Street

Leicester

Leicester {0533) 29673

This advertisement is organised by
Personal Computer World and sponsored
by the above Hewlett-Packard dealers.

It is not a full list of all HP dealers, but
only of those participating in this
advertisement.
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COMPUTECH for @§mppic
COMPUTECH for [TT

Well proven soitware for business applications on the
ITT 2020 and Apple microcomputers.
Prices excluding V.A.T. for cash with order, F.O.8. London NW3

PAYROLL (300+ Employees, 100 Departments,
hourly, weekly, monthly. Very powertul
but easy to use).

SALES LEDGER (500+ Accounts, 100 Departments).
PURCHASES LEDGER (500+ Accounts, 100 Departments).

GENERAL (OR NOMINAL) (1000 Accounts, 100 Analyses, multi-
LEDGER purpose package). Job costing etc.

UTILITIES DISK 1 (Diskette patch, slot to slot copy,
zap etc).

APPLEWRITER (Word Processing, see below for U/L
case).

VISICALC (Financial Modelling, Costing, Analysis).
CAIl (Converts Apple pictures for ITT display).
Over 500 packages in use, fully supported by us.

AND NOW HARDWARE!

LOWER & UPPER CASE CHARACTER GENERATOR £50
Replaces character generator to display upper and lower case characters on screen, includes
patches to work with Applewriter, supplies the missing link! Specify Apple or ITT.

COMPUTECH DIPLOMAT H/S SERIAL INTERFACE £80
This card has been designed and built to the same professional standards that have resulted
in the success of our software. The DIPLOMAT observes the proper “handshaking” protocol so
that you can drive fast printers and send and receive date from other peripherals at high speeds
without loss of data. Switch (& software) selectable baud rates to 19200 and many other options.
Plug compatible with ‘terminal’ or ‘'modem’ wired peripherals. Guaranteed.

MICROLINE M80 PRINTER £425
This neat, reliable machine prints at 10 characters per inch, 80 characters on an 8 inch line, or 40
expanded characters, or 132 very readable characters, upper and lower case and graphics, 9 x 7
dot matrix, 6 or 8 lines per inch. Parallel interface is standard, serial optional. Both friction and
sprocket feed are standard, tractor optional. We can also supply the parallel interface card for
Apple System computers for £80 and a driver to enable both text and graphics to be used.
Optional custom colour matching for Apple or ITT. Optional character sets. Trade supplied at
very generous discounts for modest quantities.

THE FABULOUS MICROMUX 8000 from £800

This is a brand new product, an asynchronous serial multiplexor with up to 16 ports, any one of
which may communicate with any other independently, like a ‘telephone exchange' for data!
Built in test function. Firmware may be customised for special applications. Available in multiples
of 4 ports up to 16.

COMPUTECH SYSTEMS

168, Finchley Road, London NW3 6HP. Tel: 01-784 0202

AGENTS THROUGHOUT THE UK AND OVERSEAS




Vector

inMicro computers

DATA SYSTEMS
906 Woodborough Road, Nottingham NG3
Tel: (0602) 625035

Almarc+
Graphic

The complefe partnership

LTD
5Q5.

System 2800.

* S-100bus.

% Switch-selectable asynchronous baud rates
between 110and 9600 bits/second.

* Vector-3 console chassis with 12-inch CRT
(18"W x 124"H X 21"D).

% Capacitance Keyboard 6 slot motherboard,
and power supply.

* Z-80based single board computer with 1 serial
port, 38BIT paralfel ports, 3PROMslots, and

System 3030.

% Vector-3 console chassis with 12-inchCRT
18"W X 12/4""H X 21”D), capacitance keyboard,

6-slot S100 motherboard, and power supply.

* ZCB Z-80based single board computer with

1 serial port, 3 paraltel ports, 3 PROM slots,

and 1K B\AM. lashwriter |l Video board, 64K

dynamic memory board, floppy disc controlfer

board, Winchester disc intertace board, Megastor

enclosure with 8-inch Winchester 3-platter

hard disc drive, and

System ‘B’

% 64K Bank Selectable Ram

(56K available to user).

% 3 Serial Ports, 2 Paralle! Ports.

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

At Almarc Data Systems,
when you buy Vector Graphic
Micro-Computers, you are
assured of Almarc’s experience
of over 430 systems installed
throughout the U.K. — plus their
back-up of full service facilities
carried out by experienced staff.

Almarc are Specialists in
Vector Graphic equipment
which includes Micro-
Computers for research,
laboratory work, word

1K RAM. Flashwriter I1. Video board, 64K

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

density disc drives, total disc storage capacity

24 mbytes.

* Version 4 extended systems monitor on PROM,

Vector CP/M 2.2, SCOPE. Screen Oriented

Program Editor, full screen dynamic simulating

debugger, ZSM Z-80assembler, Microsoft.

BASIC-80Release 5.

2 Micropolis Mod Il quad density mini-floppy

disc drives.

% Capacity Hard Disc 32 M bytes.

% 2 5% MICROP DISC DRIVES giving 630

Kbytes, Storage Capacity.

* Version 4 extended systems monitor on

PROM, VectorCP/M 2.2, SCOPE. Screen

Oriented Program Editor, full screen dynamic

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

Release 5.

* 18Slot Motherboard.

* Vector Mindless Terminal.

% Flashwriter Il Video Board (24 X 80).

% CP/M 2.2 Operating System.

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

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

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

FROM THE LEADING U.K. MICRO AND PROCESS
CONTROL ENGINEERING COMPANY YOU CAN HIRE
A WIDE RANGE OF MICRO'S, P.L.C’s, M.P.C’s

AND PERIPHERALS FOR EITHER FAMILIARISATION
PROGRAMME LAYOUTS

| OR SYSTEM EVALUATION
§ BEFORE COMMITTING
CAPITAL EXPENDITURE.
WHATEVER YOUR
COMMERCIAL OR
INDUSTRIAL CONTROL
APPLICATIONS ENJOY
.THE BENEFIT OR OUR
EXPERTISE.

"qppkz I

Hire,lease or buy

YOUR APPLE II, ACT 800 CBM 8032, 3032,
3016, 3022, 3040 AND OTHER POPULAR
HARDWARE FROM STOCK! FULL RANGE OF
ACCESSORIES AND

SOFTWARE PACKAGES : J
AVAILABLE NOW! TO
DISCUSS YOUR DESIGN,
REPAIR OR SERVICE
REQUIREMENTS.
CONTACT YOUR LOCAL
ANALYST.

pr—
"lllll....-..-_-.]

Why wait? Ring today!

AUGHTON
MICRO
SYSTEMS LIMITED

LIVERPOOL
Woodward Road, Kirkby, Liverpool L33 7UZ.
Telephone: 051-548 7788. Telex: 628681

PETERLEE

3 Davy Drive, North West Industrial Estate,
Peterlee, Co. Durham.

Telephone: 0783 865833/4. Telex: 537939
LONDON

210 Main Road, Sutton at Hone, Dartford, Kent.
Telephone: Farningham (0322) 862942

Telex: 896167

22 PCW
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COMPUTER PRODUCTS LTD

| The North’s Leading Nascom Specialist
NEW PRODUCTS FROM NASCOM:

Discs:

Single drive £380.00
Double drive with CPM & EBASIC £640.00
Ask for details. Professionally designed foryour NASCOM.,
Kenilworth Case:

A hight qual ity case made from stelvetite coated steel and solid

mahogany £4950
Mounting kit for two cards £7.50
Mounting kit for five cards £19.50

Sargon Chess Pack:

This pack includes the book and a tape with Sargon prepared to
run under NAS-SYS. Also included is a special graphics rom and
a PCB giving your NASCOM the ability to switch between two
graphics ROMs, your original and the chess ROM,
All the above for only

Henelec EPROM Programmer:

This unit allows the NASCOM usér to program both 2708 and
2716 EPROMSs and complete with operating software costs

only £25.95
Interface EPROM Board:

Provides sockets for both 2708 and 2716 EPROMs {up to 16
EPROMs) and also provides a fully decoded socket for the
NASCOM 8K BASIC ROM. This board is produced to full
NASBUS specification and can be used in "’‘page mode” together
with the new NASCOM RAM B. Wait states may be generated
on board to allow a NASCOM 1 to run at 4MHz in BASIC.

The complete kit at only £55.00
Castle Interface:

Gives the following features: Auto tape drive * Auto cassette
muting * Auto serial printer muting * 2400/1200/300 BAUD
cassette. This interface built and tested complete with
documentation at only

ASTEC 10" B/W Monitor:

A professional cased 10-inch Monitor giving superb resolution,
only £99.50
Analogue to Digital Converter:

This unit gives 4 channels with an Input Range of 0 to 120mV
up to 0 to 24V, Conversion time {average) 0.5 mSec. Supplied
built and tested at only £49.50
Dual Monitor:

This kit allows switching be tween two monitors on a NASCOM 1

£35.00

£17.50

e.g. T4 and NAS-SYS £6.50
Port Probe:

A very useful device for testing and evaluating ports and
peripheral software with improved documentation £17.50

HE X and Control Key Pads:

Our popular range of add-on keyboards for the NASCOM micros.
HEX for NASCOM 2 £34.00
HEX & CONTROL KEYS for NASCOM 1 £40,50
Cassette Machine:

Will reliably record data at 2400bd and above, manufactured

by SHARP £25.50
Programmers’ Aid:

In 2 2708 EPROM gives the NASCOM rom BASIC many extra
commands: AUTO, RENU, DELE, DUMP, FIND, HEX, APND,
HELP. . . etc. £28.00
HENELEC BASIC PROGRAMMERS AID on tape:

Gives many extra facilities and in fact complements the BITS

& P.C.s PROG. AID £14.95
BITS & P.C.s Games Tape 1:
Good value, ten excellent games £8.00

Printers:
We have a good range of printers, all of which will work on the
NASCOM, RICHO, EPSON, IMP, QUME ANADEX.

Books:

Full range including INMC mags.

Media:

Paper, diskettes, ribbons, leaderless cassettes, VDU tables etc.
Memories:

41186, 4027, 2708, 2716.

BUILT SYSTEMS REPAIRS MAIL ORDER and ADVICE
are our SPECIALITY.

BITS & P.C.s Computer Products Ltd.

4 Westgate, Wetherby, West Yorkshire,

Tel: 0937 63744,

SAE for details: prices exclude VAT and postage and
k package.




KGB wMicrROS LIMITED

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

SUPERBRAIN

THE MICRO COMPUTER THAT HAS
THE BEST PRICE/PERFORMANCE

£1495,.....

THE EFFICIENT BUSINESS SYSTEM
SUPERBRAIN
+
MICROLINE 80 PRINTER

£1795

"INDIVIDUAL PRICE £500.00

DIABLO 630
[ A
1R}
2.1 Ty THE COMPLETE WORD PROCESSING
— . e SYSTEM
- g ‘4 SUPERBRAIN + DIABLO 630 PRINTER
J ‘ THE PROVEN ‘WORD STAR' PACKAGE

———| 2995

INDIVIDUAL PRICE £1875.00

SOFTWARE SUPPORT

* KGB offer a wide range of standard software — FORTRAN, COBOL, BASIC, PASCAL.

* KGB will customise our software packages to meet your unique requirements — Invoicing £95,
Sales Ledger £235, Purchase Ledger £235, Nominal Ledger £235, Payroll £335.

* KGB will design and implement software to suit your business needs.

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

Superbraln Is the registered trademark of intertec Data Systems. Prices exc. VAT.
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WE HAVE ALL THE NEW ATARI®
VIDEO GAME PROGRAM™
CARTRIDGES.

m"-....ln

o

LI,

5110

TELEPHONE FOR FREE BROCHURES 01-301 1111

Available August 1980

This is the most advanced TV
game in the world.
Expandable

néxt year into a full
microcomputer.

COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE
CARTRIDGES

COMPUTERS

NEW RANGE
AVAILABLE
AUGUST 1980
We specialise in
computer chess
machines & stock
over 13 different
models from

Send for further details. £20 to £300

SPECIAL PRICE

£86 + VAT

SPACE
INVADERS

;.J

BRIDGE

COMPUTER

Plays 1/2/3 or 4 Hands

Problem Mode
Audio Feedback
Instant Response
Auto scorekeeping

+BACKGAMMON

7 COMPUTERS

OMAR 1

OMAR 2
CHALLENGER
GAMMONMASTER

BAELE )]
SEEEED)
RRE R D]

5f EEE D3NN
}99-DF¥
I8N

e

HAND HELDS + CARTRIDGES
ATARI - ACETRONIC
PRINZTRONIC

RADOFIN - DATABASE etc.

We keep a full rangel

Send for cartndge hists stating which

machine you, own,

MAIL ORDER SERVICE — Free postage & Packing
TELEPHONE & MAIL ORDERS - accepted on:

COMPUTER

* Solves Problems

* Rejects illegal moves
2 level machine
£43 + VAT
4 level machine
£77.78 + VAT

Access * Barclaycard ™ American Express * Diners Club
CALLERS WELCOME — at our shop in Welling — Demonstrations daily

Open from 9am-5pm Mon-Sat (9am-1pm Wed)

GUARANTEE — Full 12 months + After Sales Support!
We have comprehensive brochures on all prodycts. Please let us know what you are interested :n and we wiil send you detailed brochures AND our own
32 page catalogue covering most games on the market.

PCW 24

I From £38 to £108. Send for further details.

LEISURE

*CHEAP TV GAMES

* TELEPHONE ANSWERING MACHINES
* AUTO DIALLERS

* CALCULATORS

* DIGITAL WATCHES

* PRESTEL

* HAND HELD GAMES

o d
51L18.\ 511U2
SILICA SHOP LTD., Dept. PCW 12b
102 Bellegrove Road
Welling, Kent DA16 3QF
Tel: 01-301 1111

Tor | o e oy
1w T nl i g —
i b

RADOFIN
TELETEXT
Add on Adaptor

€173 + VAT

24TUNE
DOOR
BELL
£13.65

+ VAT




Get the Iatest
on PET A=

Dial 01-579 5845,

Adda make it their business to getin first
on all that's best and new in PET hardware and
software...and in finding out how to make the
latest advances work more profitably for you.

Alltheadvice,assistanceandarrangement
of demonstrations you could ask for are there
for the taking. And that's just for starters.

Long term Adda look after your future require-
ments with software, full engineering support
and maintenance contracts that can include
machine loan.

In addition to the 16k PET 3016 and
32k PET 3032, Adda offer you the new 32k PET
8032 -with 80 columns, 12-inch screen and a
keyboard that really gets down to business.

Recent advances make possible some exciting
applications for these mighty micros.

Link the 32k PET up to the
Wordcraft word processing program and
you have a very sophisticated word
processing system for less than £4000.
It’s a word processor and more-because
it can also be used as a small business
machine.

The Wordcraft program comes on a mini
floppy disc ready for use on a Commodore 3040
diskette drive. The whole system gives you word
processing to standards achieved by expensive

purpose-built machines; and you can use a large
selection of output printers including dot matrix,
golfball and daisy wheel. So much for words—
now for some action: phone 01-579 5845,

If you’re looking for mainframe
access, the Communicator 1 mainframe-
PET link enables file transfer to be made
in both directions...witha PET
Communicator system configured with
either dual floppy disc or cassette tape
drive and a printer.

Files transferred from mainframe to PET
can be manipulated locally and data transfer
monitored on the PET screen. It’s a fast way of
cutting costs on bureau time share—and it also
doubles up as a fast normal terminal. The
Communicator 1 mainframe-PET link paves the
way to big cost savings. Your first step is digital
input to 01-579 5845.

More cost savings can be realised
when you link up three to eight PETs to
one Commodore disc drive and a printer
using Mu-pet (Multi-User PET)-and you
don’thave tomake any programchanges.
As a Mupet dealer, Adda can put you
fully in the picture. Just phone 01-579
5845 for a demonstration of Mupet
being put through its paces.

(=]ra]
COLUMNS

Adda Computers
14 Broadway
West Ealing
London W13 OSR
Entrance in
Kirchen Road

we add up to a great deal.
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NORTH STAR BUSINESS SYSTEM

WORD-PROCESSING

STOCK CONTROL

INVOICING

SALES & PURCHASE LEDGER
ETC. ETC.

PP T LA SR RS L A

c B

AN

A

EX-STOCK

PROVEN RELIABILITY
1 YEAR GUARANTEE

SAMPLE RECOMMENDED SYSTEM (AS ABOVE):—

A Horizon Computer (64K Ram 2 D/D Drives} ............ £2080.00
B TVI-912C VDU, numerous features .. .................. £595.00
C NEC RO Spinwriter (RS232) + tractors . ............... £1775.00
COMPLETE SYSTEM PRICE (Includescables) ............. £4450.00
ABOVE SYSTEM WITH DOUBLE-SIDED DRIVES ......... £4730.00
FREE ! | WORDSTAR plus CP/M with above system.

INVENTORY Package — With Sales & Purchase Management System . . . . .. £295.00
KDS Development System for North Star BASIC . . .. .. ............. £50.00
KDS Disk Despooler — North Star DOS despooler . . . . .............. £50.00
CP/M V2.2 — supports double-sided drives . . . .................... £95.00
WORDSTAR V2.1 — Superb word processingpackage . . .. ............ £235.00
MAIL-MERGE — Adds form letter generation to WORDSTAR .. ........ £75.00
DATASTAR — CP/M compatible Database Management System . .. ... ... £195.00
North Star UCSD PASCAL-D/Q System . . . . . .. .. i £105.00
Microsoft BASIC interpreter V5.1 . . . ... ... ... .. ... ...... .. .... £155.00
Microsoft BASIC compiler V5.1 . . . ... ... .. ... ... . ... . ... ... £195.00
Microsoft FORTRAN-80 . . ... ... .. ... . .. . .. .. £205.00
Econoram lla — 8K Static Memory .. ... ....................... £100.00
Econoram XX — 32K Static Memory with bank switching . ... ...... ... £355.00
DMB-6400 — 64K Dynamic RAM with bank switching .. ............. £545.00
Godbout Interfacer 1 — 2 full RS232 serial I/Ocard .. ............... £1356.00
Switchboard — 2 Serial, 4 parallel 1/Ocard . ... .. ... . ... ... ..... £155.00
OKI Microline-80 Printer — Lightweight, 80 cps, Graphics . . .. ... ...... £425.00
Paper Tiger Printer — 2K buffer, full graphics, form-feed . .. ... ..... ... £595.00
Anadex DP9500 Printer — Fast, bi-directional, logic-seeking . . . .. ....... £895.00
Morrow 26Mb Hard Disk Sys. + Timeshaver CP/M-North Star DOS ... ... £3495.00 -
Morrow 26Mb Hard Disk — Add on harddisk .. .................. £2495.00

PLEASE WRITE OR PHONE FOR LATEST PRODUCT CATALOGUE

PHONE US OR CONTACT
YOUR NEAREST DEALER

CODAS LTD

Pontypridd Wales Tel: 0443-406450
CONQUEST COMPUTER SALES LTD
Benfleet Essex Tel: 03745-59861
DIGITAL DEVICES LTD
Southbaorough Kent Tel: 0892-37977/9
FYLDE MICROCOMPUTER SERVICES
Blackpool Lancs. Tel: 02563-692954
THE HARDCORE SOFTWARE CO.
London NW3 Tel: 01-722 6436
HOTEL MICROSYSTEMS LTD
Middlesex Tel: 01-890 9696

JAD INTEGRATED SERVICES
Plymouth Devon Tel: 0752-626164
KBS COMPUTER SERVICES
Liverpool Tel: 051-236 8333

KBS COMPUTER SERVICES

Cardiff Wales Tel: 0222-394313

KBS COMPUTER SERVICES
Coventry Warwicks. Tel: 0203-27266
LOVEDEN COMPUTER SERVICES LTD

‘Grantham Lincs. Tel: 0476-72000

MICRO FACILITIESLTD

Hampton Hill Middx. Tel: 01-979 4546
MICROSYS LTD

Prescot Merseyside Tel: 051-426 7271
MICROTECH COMPUTER SERVICES
Liverpooi Tel: 051-236 2208/9
SAPPHIRE SYSTEMS

Billericay Essex Tel: 02774-57743
SPOT COMPUTER SYSTEMS LTD
Doncaster Yorks Tei: 0302 50833
S.SYSTEMS

Crawley Sussex Tel: 0293-515201
STAG TERMINALS LTD

Teddington Middx. Tel: 01-943 0777
SUMLOCK-BONDAIN LTD

London EC1 Tel: 01-250 0505
VIDEO VECTOR DYNAMICS LTD
Glasgow Scotland Tel: 041-226 3481/2

UK Distributor:
INTERAM Computer Systems Ltd.

INTERAM

59-Moreton Street,
Victoria, London SW1V 2NY
Tel: 01-834 0261/2733

Telex: 925859
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HARROW. ;

SOFTWARE. | MDDx - HAl. 2DE. 4
0l 863-0833. :

] A owision of CreaM CompPuTERSS

(A PPLE] /111 2020 DISCOUNT PRICE .

o% i
OUR [:? ¥ % OUR
PET. DISCOUNT PRICE

z
z

AIP?LE WRITER.
VisicALC.

MAILING LIST.

£

BASE .

DESK ToP PLAN. [/ 55-00

MODIFIABLE DATA £49- 00

35-00

(15- 00 VISICALC

49 - 00

REAMWOOD BUSINESS MANAGER & CONTROLLER
DEMONSTRATION DISKS _f35-oo EACH .

DATABASE UTILITY. £,

C
{ 7€ pLUS
K COMPUTACCOUNT PAYROLL
¥375-00

-ﬂlNTRoDUClNG THE

: FOWERFUL CREAMWOOD
& BUSINESS MANAGER.

'; ~ COMPLETE ACCOUNTING
) PACKAGES FOR SALES

J & PURCHASE .

SHARP
PC 121N B Y/ ==
Handheld = M [Jo35_
computer- 3
1K Ram Basic
language.
Alpha-

numeric

P,
—=={2lloncg )y,

£ 115-00
15- 00

- M -~
S TN e o N

Nrerd

PLus. {HEws =g

FOR THE 8032 SUPERFET
ViStcALC . - £115-00 §

| WORDCRAET 80 £375 -00 P

0ZZ ADVANCED ToTALLY
FLEXIBLE DATABASE {

PrOGRAM - £ 300 00 t
CREAMWOOD BUSINESS )

PLEASE ADD 50p p&p ON SMALL ITEMS £2.50

'PHONE YOUR ORDER

¥ EXTENSIVE IWOICING | keyboard )
 EeATORES . 24 charactérdishlay ~ SHARP CE 121 T ey B
> £ 79:95. Tape interface 12-95. SAEE} BP"’RC_'"O’:; :AGZHQ.” )
: £300-00 eAcH| =, oo ALL MACHINES GUARANTEED 12 MONTHS . ‘°§,‘“°p‘$3§’.§§ &
i APPLE. (EISURE. PET. LEISURE. & 0
TRANQUILITY MOONBASE  DISK £10-00 NEW ARCADE GAMES ;
RELOCATED INTEGER MK?2. v« ¥£12:00 NIGHRT DRIVE £6-00 4
] SPACE INVADERS MT « Z10-00 CAR RACE Y G-00 ¥
) BRIDGE ~ £ 10-00 ACROBAT £ 6 00
Y MICROCHESS n £ )3-00 g& INVADERS L G- 00
! MICROGAMMON INT ¢ £10°00( g 3D STARTREK £ G-00%
: 1S BREAKTHROUGH £6-00}%
R » pisk £ 10-00
 oTHEL . o 5 & o0 INEW] TREASURE TROVE GAMES.
g NUMBER (1 £ 8507
PINBALL v DISK £10-00 )
1 ) NUMBER 12 L 850
SEVENS v DISk £10-00 PET MASTER SUPERCHIP £45- 00
X APPLE PACK |3 PROGRAMS 10-00 )
; i BUY RABBIT PLEASE SEND FOR @ ‘
: TH1S CHRISTMAS BROCHURE BY RETURN . {
Y T [Goantiy SEscairTion vRKe. | %
SR s = S — = — = - 1 h
JName .. .. . | -
{I1Addrass .. ... .. . : 7
B R S 1 S =T {
1 1 o R ————— E . 1 Ienclose my *cheque/charge my Access/Trustcard/ | ADD 15% y
1 A Barclaycard/VisaNo . . . v v v v v v v e v v vt V.AT {
; ALL PRICES ARE EX. VAT. e . )
¥
> I

ON LARGER ITEMS

z E CARD HOLDERS

RN A TG AT AN WA T SR NP «n-.f\vv-vv_-vm 2

SV w-44-.4w-,«

*Delete as applicable

AT NREMAE Y
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" ANGUIA COMPUTER CENTRE

MICROCOMPUTERS FOR BUSINESS,
EDUCATION AND HOME

—

3

BOOKS™*

BUSINESS +

CONTROL

FOR ALL YOUR BUSINESS, EDUCATION & LEISURE
COMPUTER REQUIREMENTSI!!

APPLE 1l & |11

TRS-80 |
SHARP ﬂf/////’“‘““*\\\_i\\\\

NORTH STAR Cromer

HORIZON e King’s Lynn

TANGERINE

IL\JJA<SC18|1/| Derehame Great Yarmouth e
VIDEO GENIE NORWICH

+PRINTERS AND
OTHER PERIPHERALS Thetforc‘i

SOFTWARE™
MAGAZINES**
STATIONERY™™*

INDUSTRIAL

Bury Lowestoft e

St. Edmunds
e

® Diss

Ipswich e

WE ARE HERE!!!

88 St. Benedict’s Street
NORWICH NR2 4AB
Tel. (0603) 29652
24hr. Answering Service.
Open on Sundays
during Dec.

28 PCW




omputers
¢ Peripherals

Leading-make hardware

| at hard-to-beat prices
] £= = Model User Ram £

Sharp MZ80K

20K 6K 380.00
36K 22K 423.00
48K 34K 475.00
MZ80FD Twin floppy disk drive 650.00
MZ80P3 Matrix Printer 431.00
MZ801/0 Expansion Interface 83.00
PC1211 Pocket Computer 83.25

CE121 Cassette Interface for PC1211 11.75

Commodore

2001-8 Integral Cassette/small keyboard 367.00
3008 8K with full size keyboard 389.00
3016 16K with full size keyboard 454.00
3032 32K with full size keyboard 600.00
3040 Twin 5% " Disk drive 600.00
3022 80 Col. 93cps Tractor printer 367.00
3023 80 col. 93cps Friction printer 325.00
C2N Add on cassette deck 48.00
Computer to disk cable 18.00
For full retail pricle list and Disk to printer cable LS
Conditions of Salerelating to these .
ACT 800 Series
offers, confact ACT 808 Computer and 800K disk system 2950.00
ACT 824 Computer and 2.4M disk system 3750.00
ACT 400 400K PET disk 625.00 |
ACT 800 800K PET disk 795.00
ACT 1.6 1.6M PET disk 995.00
Printers
Teletype 43 Pinfeed. 30cps 775.00
Decwriter LA34 Friction Feed. 30cps 775.00
HB 00MPUTERS Qume Sprint545RO 1518.00
Qume Sprint 555 RO 1605.00
22 Newland Street Qume Sprint 5 45 SKR 1695.00
Kettering Qume Sprint 5 55 KSR 1810.00
Northamptonshire Ricoh RP 1600 Daisywheel (PET interface) 1025.00
Telephone 0536 520910 Ricoh RP 1600 Daisywheel (HITYPE interface) 900.00

Telex 341297 Centronics 702 1300.00
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SUsuG electronies

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD 50 yds from Archway Station & 9 bus routes
TELEPHONE 01-883 3705 01-883 2289

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS

8N 8K RAM  £399 :
16N 16K RAM  £499 WEW 32k aitnS e adC 20

32N 32K RAM  £599
CASSETTE DECK £55

All with new keyboard
and green screen
Friction Feed Printer

£375
Tractor Feed Printer

343K Twin Floppy Disk £695

£425

COMPLETE 32K SYSTEM £1789

— MEMORY EXPANSION KIT — ——-—“Ew SHo VIDEO GENIE
Suitable for UK 101, Superboard < > VIDEO GENIE based on TRS80
expansion using 2114's each board NEXT DOOR = a8
has 16 K ram capacity kit contains: “WOOLLIES” % > g
* On board power supply % J8
* 4K Eprom expansion Y = T
*  Fully buffered for easy expansion (Northern Line)\ & 8

via 40 pin socket ARCHWAY Q
* 8K kit £ 89.95 STATION 1 5 AR E B AR
* 16K kit £122.95 St. John's Way SRR AREN A 1
* Printed Circuit Board £ 29.95 — |
* 40 pin-40 pin head
Blug R aleD JUNCTION ROAD Buses B
] A 400 24
41
I 45
= 137
o 143 Utilises 280, 12k level Il Basic,
UPPER HOLLOWAY : 172 Integral Casette Deck, UHF O/P,
STATION o 3 |20 16k RAM
° 265
g c11 all TRS80 features £289
CASES UK101 PPl — UK1 01
Available for BUILT & TESTED. INTERFACES
U.K. 101, Superboard TX80 PRINTER DIRECT, CAN BE
Nascom PROGRAMMED TO OPERATE
Appx. DIM. 17" x 15" RELAYS, MOTORS, VARIOUS £179 IN KIT FORM
435 x 384 mm OTHER .PERIPHERALS
“CENTRONICS COMPATABLE PLUGS £229 READY BUILT
PRICE £24.50 INTO IC SOCKET. RED BINARY & TESTED
DISPLAY FULLY DOCUMENTED.
Post & Packing £1.50 £29.95 £255 COMPLETE
2 IN CASE }

E 4K EXPANSION (8 x 2114) i

PRINTERS ] NOW ONLY £18 00

No extras required
EPSON TX-80 * Free sampler tape

% Full Qwerty keyboard
£349 * 8K basic

* Ram expandable to 8K on board

(4K inc)

Dot-matrix printer with Pet * Kansas City tape interface
graphics int2rface: Centronics
parallel, options: PET, Apple and * NEW MONITOR ALLOWS FULL EDITING
aerial. & CURSOR CONTROL £22.00

—rsA CASSETTFE DECKS CHARGED AT COST. ALLOTHER ITEMS P&P 30p. PLACE YOUR
e ORDER USING YOUR ACCESS OR BARCLAYCARD (Min. Tel. order £5.00).

BARGLAYCARD PLEASE ADD VAT 15% TO ALL PRICES. POSTAGE ON COMPUTERS, PRINTERS &
W weicome Acces
- TRADE & EXPORT ENQUIRIES WELCOME, CREDIT FACILITIES ARRANGED.

an bevw




NEW SHOP

& SHOWROOM

MEVMORY ———
D.RAMS
4027

£ p
2.75
4050 (350NS) 2.35
4060 (300NS) 2.39
4116 3.95
S. RAMS
1 1.30
VELa oL 210202 1’9
01-883 3705/01-883 2289 | 51174 e
=it 2114/4045 2.75
— UK101SOUND—— | 4035 1.07
SOUND GENERATOR gg;‘g-”” ggg
AND COMBINED BULK PURCHASE
PARALLEL IN/OUT 8x2114 18.00
PORT KIT 84116 27.50
CONTAINING P.G.B., 16x2114 34.00
RY-3-8910, 6520 PiA,
FULLY DOCUMENTED ~—— EPROMS ————
AND DEMO TAPE. 2708 4.25
ey Hg 2332
AY-3-8910 £8.50
ROM
— UK 101 SOFTWARE — 2513 (UC) 595
SPACE INVADERS  6.50
REAL TIME CLOCK 5001 ——|.C.SOCKETS—
CHEQUERS 3.00
OTHELLO 4.00 o DoléL W/‘é\;
GAME PACK | 5.00 1 pin i %
GAME PACK 11 5.00 " pin i =
GAME PACK III 5.00 1 pin T :
SCREEN MONITOR  4.00 5 pin %0 2‘2’
ASSEMBLER EDITOR 14.90 ZZSin B £
10xC12 BLANK TAPES 4.00 | | 5200 22 2
CPUS :2;2 pin .30 80
pin ~ 99
780 2.5 MEG 795 | | 100
Z80A 4 MEG 9.95 nig | il B
gggg ggg BUFFERS —
' 811895 1.25
8080 zg;g 811596 136
3300 : 811597 1.25
- T CHIPS —— | 81LS98 1.25
- CSTléPPOR 595 | | SN74365 52
Z80A PIO 535 | | oN74368 52
Z80A FIO 833 | 1126 1.50
e ss | | 8728 1.50
e a0 | | 8795 1.50
o 295 | | 8796 150
6850 360 | | 8197 1.50
s 135 | | 8798 150
ke 192 | —BAUD RATE GENS-—
8224 275 | | mcisan 8.75
8228 375 | | mms307 8.75
8251 4.95
8253 975 | ——UARTS —
8255 4.50 AY-5-1013 3.95
TM59901 1316 | | AY-3-1015 4.75
TM59902 1118 | | mm5303 4.75
TM59904 (2465362)  4.21 | | TMS6011 3.56

SEND S.A.E. FOR COMPLETE
PRICE LIST OR PHONE 01 883 3705

Itancy .. .Systems. .Analysis. .Software. .Hardware. .Consultancy. .Svst

MAP SOFTWARE FAST MAIL

SALES LEDGER - Open item, 350 accounts, 3500 trans-
actions, includes sales invoicing, requires 64K and 2
floppy drives — £300

PURCHASE LEDGER - Ditto (no invoicing) — £300

NOMINAL LEDGER - 250 heads of analysis can be set by
the user, 2500 transactions, P & L, Balance Sheet and
Trading Account — £300

ACCOUNTS PRODUCTION - Allows production of
accounts from the nominal, after allowing for accruals,
prepayments and up to 20 closing stock values — £110

STOCK RECORDING - In — Out balance system,
receipts, orders, costings, below re-order levels, etc. —
£250

INCOMPLETE RECORDS - Designed for the profes-
sional accountant for production of accounts from

Vouchers, Statements, Private Entry Documents etc. —
£550

As above including word processing for customisation of
clients accounts — £900

NEWSBOY - An aid for Newsagents, keeps records of
newsrounds, customer accounts etc. — £425

JOB COSTING — Creation, Post Purchases, Invoices,
Labour, Stock, Delivery Notes, Status and Profitability —
£550

MAP HARDWARE

DOLPHIN BD 80 PRINTER — Full feature, serial or parallel
interface (state which please) — £425 + cable

TEXAS OMNI 810 — Printer, very reliable, good for heavy
duty utilisation, full 132 character width — £1450 + cable

ANADEX 9500 — Superb fast matrix printer with lots of
featuresincluding 132 column, character etc., serialinter-
face — £895 + cable

We also supply SUPERBRAIN & DYNABYTE Computers,
Desks, Stands, Work-Stations, Stationery, Mediaetc., etc.

Please rush me the following SOFTWARE / HARDWARE:—

Name e s _ _
Address _ .

Please make cheques payable to MAP as address below. Please
allow 7 days for delivery. Hardware orders add £15 packing/
delivery.

BELGRAVE ESTATE
HONEYWELL LANE
OLDHAM, MANCHESTER
Tel: 061-633 3804/5

COMPUTER SYSTEMS LTD.

smalt enough 10 CARE - large enuugh to COPE




L P ENTERPRISES
Room PCW
8 Cambridge House
Cambridge Road, Barking

Essex 1G11 8NT, Engtand
Tel: 01-591 6511

Telex: 892395
SOFTWARE
Software & Manual/Manual Only Software & Manual/Manual Only

Accounts Payable &

Accounts Receivable (disc only) £50
General Ledger (disc only) £50
Payroll with Cost Accounting {disc only) £50

BSTAM— Utility to link one microcomputer to Osborne & Associates

another also using BSTAM £70/5

FMS 80 (File Management System) Demo Pack
(includes manual and disc)
Complete System

5
£395/25 CBASIC v2.06 £65/15

Compiler Systems

Bidirectional driver for Diablo Hytype printers for Structured Systems Sales Ledger £275/15
use on CPM & CDOS systems £65. all Converted to Purchase Ledger £275/15
UK Standard Nominal Ledger £325/15

Stock Control £275/15
Letteright £95/10
Analyst (File management Reporting System) £115/10
NAD (Name and Address selection system) £50/10
OSORT

42 Volumes on 8" disc f4
42 Volumes on 5" disc £8

CP/M User Library

Creative Computing For CP/M

CS-9001 BASIC Games 1
CS-5002 BASIC Games 2 £12
CS-9000 BASIC Games 1and 2 £22

Business Basic £80
ZTEL (Text Editing Lang.} £35

TDL Software
(Technical Design

CS-3003 ADVENTURE 1.O. £12 Labs) MACRO Wl (Z80 Macro Assembler) £35
CS-9004 BILINGUAL Original Adventure £12 LINKER
CS-9005 BASIC Games 3 £12 DEBUG !l {for 8080/Z80)

(S-3006 BASIC Games 4 £12
(S-3007 BASIC Games 3and 4
CS-9008 BASIC Games 1,2,3and 4

Tiny-C language for 8080, 8085, Z80 systems  £50/35

Tiny-é Associates

{Most formats now available) DIAGNOSTICS 1 £35/5
MPM 1.1 £175/18 RV £65/5
CP/M1.4 £65/18

Digital Research

CP/M 2.2 £90/18

SID £45/12 Software Works Northstar Format only £50/10

ZSID £55/12 Inventory-1{Stock Control) £130/15

MAC £55/12 Inventory-2 with order entry, invoicing £50/15

TEX £45/12 Mailroom

DESPOOL £30/5 Housekeeper (Utilities, sorts) £35/10

PL/1 £POA/25 Preventative Maintenance £75/15
Housekeeper-2 (Coming Soon) £TBA

Information Unlimited

WHATSIT (Database Management System)
on North Star £59
on CP/M £75
on APPLE 2:48k {requires int Basic) £72
On APPLE 2:32k (requires int Basic) £59
on ITT 2020 (see Apple)

KLH Systems Spooler for CPM systems £65/5

Diablo driver runs 110 to 3600 baud with autoload
for CP/M or CDOS £30/5
OMNIX—UNIX like multiuser, multitasking
operating system for Z80 ie. IMS, Cromemco,
Horizon £250/30
Multiforth £65/20

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 VAT and £2.50 for first class postage, packing and
insurance.

If required, DATAPOST D service is available for an extra
charge of £7.50.

All software on this Advertisement is available from stock
and a 24-hour return service is thereby offered on all prepaid
orders. When ordering CP/M software please specify the
format you require otherwise software will be dispatched on
an 8" single density disc.

L.P. Enterprises

MICAH Inc. CP/M for CDOS Users:
Program to Expand CP/M system to be compatable
with Cromemco CDOS software £59/5
Disc Utilities:

Pack one of CDOS users includes: Fast disc copy,
Track test, Disc test, Compare files and others £30/5

For i i i
Pok teee for CPIM Users metodes or more information on any of these items, please phone,
same as pack one £30/5

write or visit. (We are open during office hours).
Pack three for Cromemco users includes same as

EER s R £65/5 'All publications are published inthe U,S.A. and are stocked in
Britain by L.P. Enterprises.

BASIC-80 £175/17 We aim to keep all of these books in stock and as a result of
BASIC Compiler 5.2 £195/17 i i

Eri B S this most mail orders are despatched by return of post.
COBOL-804.0 £355/17

EDIT-80 £45/11

MACRO-80 £80/11

MISROSEED £TBA/20

MULISP £TBA/20 z

L P OEM terms available

Michael Shrayer Inc. Electric Pencil Word Processor
SSii for tty etc
DS for Diablo

TRS-80 tte/di
Cassette/disc MAIL ORDER TELEPHONE ORDER VISIT
CIS COBOL version 4.2 £425/25 Send Cgsh, Cheque, Credit Card No., Postal Order, IMO to L.P.
FORMS 2 £100/10 Enterprises, Room PCW, 8 Cambridge House, Cambridge
Road, Barking, Essex 1G11 8NT.
Micropro inc. %&‘.‘R‘M&%T;Z 1.7 ggﬁg All Payment must be in sterling and drawn against a UK bank.
WORD-STAR 2.1 £240/25 Subscriptions are processed to start with the next current
PER-SORT: Versi 2 :
ORPER TS Vzg‘.g’,}; flaoe issue, after the date of order.
s ML o o These details are all current as of August 1980.
g:}';g".l?:gf_ & SR Prices are subject to change without notice, due to fluctuation

in the dollar rate.

| MT Microsystems __}l Pascal MT £125/12



APPLE’Il DISK DRIVES

DUAL DISK UNIT

DISK CONTROLLER CARD

Two Disks in one Cabinet
Has its own Power Supply Unit

Connects to standard Apple Disk Controller Card

Runs all Apple Software including Pascal
Japanese quality and reliability

DUAL DISK UNIT
2 x 40 Track Drives
2 x 80 Track Drives

SINGLE DISK UNIT
1 x 40 Track Drive
1 x 80 Track Drive

TRS 80 DISK CABLES
2 Drive Cable
4 Drive Cable

£440
£645

£236
£345

£20
£32.50

-

—

APPLE DEALERS:- Write or phone direct to Cumana and

specifications plus dealer discounts will be mailed to you.

-

TRS-80 DEALERS:-Write or phone direct to Cumana and
spec‘/f/ca!/ons plus dealer discounts will be mailed to you.

EDUCATIONAL € QUANTITY DISCOUNTS

VERY GENEROUS EDUCATIONAL AND QUANTITY PURCHASE DISCOUNTS
ARE NOW AVAILABLE ON CUMANA TRS 80 DISK DRIVES. OUR DEALERS WILL BE HAPPY TO
SUPPLY PRICE QUOTATIONS

Call your nearest dealer for a demonstration:

RADIO SHACK LTD.
188. Braadhurst Gardens
London NW6

Tet 01624-7174

COMPSHOP LTD., 14, Station
Road, New Barnet, Herts
Tel 01441-2922

COMPSHOP LTD.,
311 Edgware Road
London w2, Tel Ol 2620387

MICRO-CONTROL LTD.
224, Edgware Road
Landon W2 Tel 014028842

LONDON COMPUTER

CENTRE, 43 Grafton Way
London W1, Tel 01.388.5721

TRANSAM COMPONENTS

LTD., 59-61_Theobolds Road,

London WC1
Tel 014055240

CUMANALTD

N.I.C. 61 Broad Lane
Tottenham, London N 15
Tel 01-808-0377

KATANNA MANAGEMENT
SERVICES, 22, Roughtons
Galleywood . Chelmstord
Tel 0245.76127

1.C. ELECTRONICS
Flagstones, Stede Quarter
Biddenden Kent

Tel 0580-291816

CAMBRIDGE COMPUTER
STORE, 1, E mmanuel Street
Cambridge. Tel 022365334

PORTABLE MICRO.
SYSTEMS, 18, Market Place
Brackley. Northants

Tel 0280.702017

COMPUTERAMA LTD
5, Cleveland Place East
London Road. Bath
Tel 0225-333232

35 Walnut Tree Close, Guildford, Surrey, GU1 4UN.
Telephone: (0483) 503121. Telex: 859680 (input G).

ENSIGN, 13-19, Milford
Street, Swindon, Wilts,
Tel 079342615

SEVET TRADING, 14 St
Paul’s Street, Bristal 2
Tel 0272697757

PARWEST LTD., 58 Market
Place, Chippenham
Tel 02492131

HEWART MICRO-
ELECTRONICS, 95 Blakelow
Road, Macclestield

Tel. 0625-22030

HARDEN MICROSYSTEMS,
28-30, Back Lord Street
Blackpool. Tel 0253.27590

MICRO CHIP SHOP
197, watertoo Road, Black pool
Tel. 0253403122

MICRO CHIP SHOP,
190, Lord Street, Fleetwood
Lancs. Tel. 03917.79511

EWL COMPUTERS LTD.
8. Royal Crescent, Glasgow.
Tel. 041-332.7642

NORTH WEST COMPUTER
CONSULTANTS LTD.,
241, Market Street, HYDE
Cheshire

Tel: 061-366 8624

ZERO ONE ELECTRONICS,
36, Oaklands Avenue,
THORNTON HEATH
Surrey

Tel: 01689-7924

P 8 J EQUIPMENT LTD.
3 Bridge Street,

GUILDFORD
Tel: 0483-504801

Please add VAT to all prices.

Delivery at cost will be advised
at time of order.
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What will you dowith
12-year-old programmers

when they reach 16/

Any microcomputer is a major
investment for an educational establish-
ment. Many potential users feel that a
BASIC only computer is ample for their
needs. That may be fine today, but with
computer education starting so early you
may in a surprisingly short time find you
want more than current implementations
of BASIC.

The 380Z is a computer that can
grow to match your needs.

In the design of the 380Z our
target user is the graduate research
scientist. This ensures that the expand-
ability and versatility needed tomorrow
has been provided for in the computer
you buy now.

REGEAHCH
MACHINES

Might you want to add disc
storage in the next few years?

If vou do:

Given good hardware, software
availability completely determines the
flexibility and usefulness of your system.
There is absolutely no question that a
780 based micro-computer which uses
the industry-standard CP/M* disk
operating system has several times more
software on the market available to it
than non CP/M computers.

Today you can purchase a mature
CP/M BASIC, FORTRAN, COBOL or
Text Processor for the 380Z. Soon there
will be CP/M Pascal and Database
Management systems.

CP/M software is several years
ahead of software available for non
CP/M family machines.

If vou don't:

Remember that professionals
writing packages for your cassette
svstem will themselves often use a disk
380Z, and the power of their tools will
influence what they produce.

For many people a disk machine
is too expensive - but at least the 380Z

approach will allow your students to
advance.

380Z BASIC is not frozen in ROM.
An enhanced BASIC could be loaded in
mid 1980 and a BASIC with structured
features sometime later.

On the 380Z the memory used by
a BASIC interpreter can also be used for
other software.

Does our research-oriented
design pay off in classroom hardware?

Our scientific graphics was
produced for the professional user.
Interest in it for classroom use has been
surprising.

The 380Z has the best graphics
now available on a microcomputer,

S Maghesr ed6 Darsenic? W

allowing multiple resolutions, multiple
paging, fading and accurate control over
colour. All these features help bring
excitement to efforts in computer
assisted learning.

Our standard machine comes
with low resolution graphics and support
for this from BASIC allows youto plot a
point directly with a plot command -
useful for training and teaching.

1% 20 23 P13

Belcone to RMLREGO!
vith high resclution graphics

It is worth remembering too that
neither our low resolution graphics nor
our optional scientific (high resolution)
graphics has any limiting effect on your
memory usage, and in both you can

Veltome to RML Algol

uith high resalution graphics

freely mix upper and lower case text and
diagrams.

Mains noise can cause system
crashes which result in loss of programs
and data. All current 380Zs include a
mains filter which significantly reduces
the chances of this happening.

Don’t buy a 380Z on patriotic
grounds.

Please only buy it if you would
have bought it anyway. But remember,
because it is designed and manufactured
here you are bound to have betteraccess
to us for influence and help than if we
were on the other side of an ocean.

Prices range from a 16K cassette
380Z @£897 to a 56K Dual Full Floppy
Disk 380Z @£3322.

LOWER COSTS

LEA Discount

Local Education Authorities are
eligible for a quantity discount
scheme which makes it easier for
them to benefit from quantity
purchasing.

School and College Discount

Some schools and colleges can
get a 5% discount on computer
orders.

Please contact the Sales Office
for details.

RESEARCH MACHINES

RESEARCH MACHINES Ltd,

PO. Box 75, Mill Street, Oxford, England.
Telephone: Oxford (0865) 49791/2/3.
Please send for full sales information.

Prices do not include shipping costs or
VAT @15%:

*Trademark, Digital Rescarch,



.r» SORCERER

For the serious user:

Business
Education
Amateur

Video or UHF

PIO + RS232/20ma serial O/P
Dual 1200 baud cassette O/P

SORCERER
16-48K internal RAM
280 CPU, 4K monitor

STANDARD SORCERER

* Displays 30 lines of 64 characters - more than any other personal
computer. 79 key stepped typewriter-style keyboard with separate
numeric pad for fast data entry.

Plug in ROMPAC cartridges for programming languages, special
applications (e.g. word processing) or creating a user's dedicated
system. Sorcerer is supplied with 8K Microsoft BASIC ROMPAC

Composite video output for video monitor or UHF output for use with an
unmodified TV set at nominal extra charge.

3 280 CPU with up to 48K RAM on-board.

4K power-on monitor in ROM allowing machine code programming, batch
processing, memory transfers and copying, alteration of memory
locations, use of cassette files.

-* Dual 300 or 1200 baud cassette ports with motor control

.* Parallel I/0 port and serial RS232 port for direct connection to
printers or use as a terminal to a larger computer - no expensive
'extra' communications interfaces

Full upper/lower case ASCII characters.plus 128 user programmable
graphics (64 default to standard graphies symbols if undefined).
Default graphics above ordinary characters on keytops.

16K £749.00 32K £799.00 48K £849.00

Expansion Capabilities

* 6 slot S100 expansion for memory up to 56K RAM, disc drives (5%"
or 8") etc. Standard bus means that you are not dependent on
equipment from a single manufacturer £240 00

* Micropolis double density 5 %" drives with MDOS and Disc BASIC:
First drive (inel. controller card) single 315k £690.00
Additional drives (max 4 drives/controller) 315k £390.00
FDM 180 Disk Unit: Micropolis Disk Drive, plugs directly into
Sorcerer, does not require $100 Unit:

Single 315K Disk Drive (c/w CP/M and Microsoft BASIC) £599.00
Single 315K Add-on Disk Drive. £450.00

*CP/M industry standard disk operating system £75.00
3 Development ROMPAC - Z80 assembler, loader, editor, debugger £70.00
€ EPROM PAC for loading dedicated software up to 16K £35.00

-* Configuring programs allow Sorcerer to be used as a 'dumb' terminal or,
with CP/M, as an intelligent terminal.

Programming Languages
The following programming languages are available for CP/M:

Microsoft Disk BASIC interpreter (BASIC B0 - compatible compiler),
CBASIC2 (compiled BASIC), FORTRAN 80 and COBOL-80,

ALGOL 60 - A 280 system with graphics, string handling and random-
access filehandling.

cp/m™
$100
Z80

Memory mapped

30 lines x 64 characters
upper/lower case + 128
programmable graphics

All Exidy products are covered by 12 months warranty.
CP/M" is a trademark of Digital Research.
All prices exclusive of VAT

—

6 slot S100 expansion
(not illustrated)

/
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@Y ROMPAC

Micropolis 630K dual disk
CP/M or Micropolis MDOS

THE WORDPROCESSING WIZARD!

Sorcerer's upper/lower case typewriter keyboard and unusually large
display (30 lines of text; approximately equivalent to one double-
spaced typed page) makes it ideal for word processing applications.

The Exidy word processor PAC is a sophisticated Screen editor and text
formatter with automatic text wrap-around, left and right justification,
proportional letter spacing (on disk only with Spinwriter) and many
other formatting facilities, It can also search for and replace
strings, move and merge blocks of text and a macro facility allows
specification of tasks such a8 mail-merge letter typing.

Letters and texts can be stored on cassette or disks (one disk will
store approximately 300,000 characters and costs less than five pounds.
32K or 48K RAM is recommended.

Word Processor PAC £1 20_00 Disk Version: £118.75

C.Itoh 8300 dot matrix printer -40, 80 and 120 characters per line on
9%" wide paper, 125 characters/second, upper/lower case, tractor feed,

forms positioning £499.00

NEC Spinwriter solid font printer -variable horizontal and vertical

spacing, proportional spacing, interchangeable fonts, carbon or fabric
..

ribbon, 55 characters/second, paper up to 16" wide £1’90000

Example system: 32K Sorcerer, video monitor, FDM 180 Disk Unit with
CP/M and Microsoft BASIC, C.Itoh B300 printer, Word Processor on disk

and CP/M. £2 225 00

Business Software

Besides its word processing capabilities, Sorcerer can run a wide range
of business software thanks to the widely used CP/M disk operating
system available for the Micropolis disk drives. Programs avajlable
include:

Payroll: (requires CP/M and CBASIC2) £250.00

General Ledger, Job Costing, Accounts Receivable
Accounts Payab]'.e: (all requi're CP/M and CBASICZ') £33500 eaCh

For further information and list of dealers,
please contact the sole U.K. distributors.

GEOFF WILKINSON, Dept. PCW.1

LIVEPORT

>>5> DATA PRODUCTS 3 3D 3D 3D

The Ivory Works, St. Ives, Cornwall TR26 2HF
Telephone: (0736) 798157

' N F R N BN BB N R B B B B N |
PLEASE SEND DETAILS OF THE EXIDY RANGE/WORD PROCESSOR
NAME
ADDRESS
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Stack Computers
Stocking Fillers

Pet Toolkits
Down in Price!

for 32K

£37 for old 8K

Features
AUTO Provides new line numbers when you are entering BASIC

groaram lines.
ENUMBER Renumbers your BASIC program. including all GOTOs
and GOSUBs.
DELETE Removes groups of BASIC program lines.
FIND Locates and displays the BASIC program lines that contain a
specified string.
APPEND Adds a previously SAVEd program to the one currently in
our PET.
UMP Displays the names and values of all the variables used by
our grogram {excluding arrays).
ELP If your program stops due to an error, HELP displays the
offending line and where the PET detected the error.
TRACE As a program runs. the last six line numbers being executed
are shown in the upper right corner of the PET's screen.
STEP Executes one BASIC line and stops. Pressing SHIFT executes
the next line. The line number is displayed in the upper right hand
corner of the screen.
OFF Turns TRACE or STEP off.

NEW PRODUCT

Toolkit on Stack Rom Switch Board complete with
software. Allows both Toolkit and Computhink Disk to
be used on the same Pet. Complete with Toolkit
and all fittings.

£59 plus VAT

VERBATIM DISKETTES

514" Single Sided
Pet 3040, Computhink 400K, Apple, Horizon etc. all
£30 per box {10) plus VAT.

54’ Double Sided
Computhink 800K & 1.6 meg. etc. £40 per box
(10) plus VAT.

8”’ Disks
Ring us for your requirements.

PAPER
Consumables (Addiz.sos':zmcorperbox)

(All prices exclude VAT) 9%"x 11" per box of 2000

sheets 15.00

KINGSTON

ke NeTkiT £135 plus vat.

A new conceptin PET communication.

Allows, Link to another PET for data transmission
and file transfer. Free from the limitations of IEEE
Bus. Transforms the PET into a smart or dumb
terminal. No complcated machine code for input.
Gives full character conversion. Share processing
and programming. Reads ASClI files into PET
BASIC. Transforms your PET into a more powerful

yet controlable unit at a low cost. Available ex-stock

KRK KEYNOTE £55 plus vat.

Incorporating FOUR big features in an impressive

hardware/software package. 1. REPEAT

FUNCTION ON ALL KEYS. 2. RESET FUNCTION.

3. KEY CLICK/TONE, ALLOWING: Full flexibility on
itch, tone etc. and visual display.

q’he KEYNOTE is easy to install and operate and

includes a speaker programme tape and full

illustrated manuals.

KRK KEY £20 plus vat.

Repeat function on number pad including cursor
movement, an inexperienced aid to the busy
programmer at a very low cost

/

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

RIBBONS 2(Delivered 17.50 plus VAT)
12"x 117 per box of 2000
snag3;20P8m %.so she:ts G 15.00
Aﬂ S hEer 7 -50 {Delivered 17.50 plus VAT)
A ‘7“5’3 l:‘/z"x 11" per box of 2000 -
. . " sheets .
S Sprint 5ot 400 o Delivered 17.50 plus VAT)
Qume Sprint 5 Multistrike ’ %‘/‘:a]:':;l;s g e 18.00
Green. Blue. Red. Brown 5.00 31,(§D€“‘|/|ﬂed22035h0 plus Vé\T)
* rolls (1 " dia ‘B’
CASSETTES Qualiy e 15.00
(Delivered 17.50 plus VAT)
C15x10s 4.40 '(l'rendcltl)m 100 40 col Paper -
T roll) .
PET CONNECTORS '|Przndc|(l>)m 200 80 col Paper
(per ro .
E:Jser Port (l);g WT PR40 Paper (per roll) 1.00
ort 5 d
Hoods for User Port 2.25 EXSTOCK EXPRESS DELIVERY
Pet Revealed £10
Pet Hardware Manual £5
Programming Manual £5
User Manual £5
Disk Manual £5
Printer Manual £5
Programming the 6502 — Zaks £7.95
Understanding your Pet £15
O’<k-----------'/ '
Subjects of nterest  FOR MORE INFORMATION CUT OUT THIS COUPON r
Pet Please supply / send detais of A .
Industrial /
Educationat
Consumables
Apple — 1
Commercial
Printers on your mailing hsl
[
Name —
Address c
.

N

OMPUTER
SEAVICES LTD)




Video Genie

BRITAINS’ BEST BUY
IN PERSONAL COMPUTERS?

— It Only Needs A Plug

* 16K Ram, + 12k Microsoft Basic
* TRS-80 Level l Compatible

100’s of Programs Available
Self-Contained Power Supply
Integral Cassette, Plugs into TV or Monitor

Ideal for Business, Education, + Leisure

Includes Demo Cassette with 56 Programs, + 3 Manuals, and Leads
Options:

Sound Unit, fitted when ordering £15 + VAT

Lower Case Characters fitted when ordering £55 + VAT

..

VG System Expansion Epson TX-80B Printer £349
Expansion Box £150 Printer Interface £ 35
Floppy Tape £165 S$100 Ram Card 16K £135
Disc Drive £250 S$100 Ram Card 32K £175
Sound Synthesiser £ 55 Monitor 9" B/W Screen £ 69
Colour Graphics TBA Monitor 12" B/W " £ 70
All + VAT
Programs
Space Invaders {Cassette) with Sound £13.00
Othello (Game) (Cassette) £ 9.25
Music Master (Cassette) £14.95
Stock Control £17.00
Text Edit/Word Processor (Cassette) £15.00
All + VAT
Books Memory Bargains ®
TRS-80 Machine Language 2708 Eproms £ 3.50
from the ground up £ 850 2716 Eproms £ 7.95
The Easy Way to Programming 2732 Eproms £18.50
in Basic £ 5.00 2532 Eproms £18.50

2114 Rams 300ns £ 2.70
4116 Rams 200ns £ 2.95
All + VAT

youtomeet
~ | thelrnew

0-Tek Systems Lto

“ 2, Daltry Close, Old Town, Stevenage, Herts
R Tel: (0438) 65385

Enter the Computer Age V|P
video genie system

12K MICROSOFT BASIC

16K RAM, UHF MODULATOR
INTERNAL CASSETTE

SECOND CASSETTE INTERFACE

80 COLUMNS

70 LINES PER MINUTE

GRAPHICS CHARACTERS
INTERFACES TO MOST MACHINES

video genié

el
/gjt 100’s OF PROGRAMS AVAILABLE
TRS-80 LEVEL |1 SOFTWARE COMPATIBLE

. mure
: ;use""a”'eg
. 3> J
e 3
S
'\-"i - . .
Eiron House, Park Rd, Dun Laoghaire,

County Dublin, Ireland PTO
PCW 37




ComServe

COMPUTER SHOP PRESENTS

THE ELEGANT, EXPANDABL E

video geme fg/tem

£364 inc VAT. Postage. Requires T.V.
or monitor — £70 if bought with Genie

Comprises standard 16K computer. 3 manuals.

Demonstration tape. Lead for additional cassette

player. Lead for monitor.

“
X
m
m

Standard cover. Head cleaning/demangetising
tape.
Programs: Games: Utilities. Subroutines.

“
)
m
m

m
X
m
m

Standard soundkit if wanted (installation £5
extra)

Comserve joysticks if wanted (installation £7
extra)

Coloured plastic folders for manuals or screen
overlays.

T
)
m
m

n
X
m
m

CWO to

ComServe

98 TAVISTOCK STREET,
BEDFORD, BEDFORDSHIRE
TELEPHONE (0234) 216749

PCW 38

\ f

-rn-
Yv OR VDU AOOmONAL
CASSETTE RECORDER

MAIN UN!T

— %
\ i v

1 |

DISK DRIVE

— ) Y
v / ADDITIONAL S
SERIAL PORT
RAM
TELEPHONE MODEM

EXPANDER
PRINTER

We supply various printers.

We will supply S100 expansion box, colour boards, disk drive,
fast tape drives, RS232 interfaces as available.

We supply some ‘80, Genie and CP/M programs at 20% discount.
We buy some secondhand programs (in manufacturers’ original
pack and with original documentation only)

S.A.E. for further information. Items and prices are as
at time of going to press and are subject to alteration.



sPete & Pam Computers

Microcomputer hardware & sofrware
Specialists in Applefare

Products for APPLE (A) PET (P) and TRS-30 (T) at a

FAIR PRICE!
MICROSOFT
2-80 SOFTCARD (A) £175.00
A true 2-80 microprocessor including CP/M and Micro-
soft BASIC.
ASSEMBLY LANGUAGE (A + Softcard) £62.95
{T) £49.95
BASIC COMPILER (A + Softcard} £192.95
(T) £99.95
COBOL (A + Softcard) £359.95
EDITOR/ASSEMBLER PLUS (T) £15.95
FORTRAN (sen, true mach.code) (A + Soft card) £99.95
(T) £49.95
LEVEL {11 BASIC (T) £26.95
ADVENTURE (A + T) (disk int or fp) £14.95
TYPING TUTOR (int. tape) (A) £7.95 (T) £8.95
OLYMPIC DECATHLON (A + T) £14.95

Test your reflexes in 10 events — uses High Res graphics!

PERSONAL SOFTWARE

VISICALC (P) £96.95 (A) £75.00
CCA DATA BASE MANAGEMENT (T) £37.95

(P) £49.95

6502 BASIC ASSEMBLER (P) £12.95

GAMES — all on tape (int of fp)
CHECKER KING (A, P+ T) 10.95
BRIDGE PARTNER (P + T £8.95
GRAPHICS PACKAGE (P) B.95
ELECTRONIC PAINTBRUSH (T) £8.95

PERIPHERALS PLUS

VERSAWRITER (A 32K} £124.95
Drawing tabiet — allows colour, hi-resolution graphics to
be drawn free-hand or traced. Enlarge, shrink, rotate
images. Includes applicatins software — calculate
distances, add electronics symbols, 5 sizes of U & L case
text, & much more!

HIGH TECHNOLOGY

INFORMATION MASTER (A) £73.95
The most flexible and reliable data manager available,
written by the authors of *“The Cashier’” and “DBMS”,
Performs mathematical calculations, Powerful, but easy
1o use.

DATA BASE MANAGEMENT SYSTEM (A) £49.95
Design your own system for manipulation of large
amounts of data, and print formated reports arranged as
you choose.

DATA MASTER (A) £49.95
NEW! A powerful accessory 1o use with either ““Infor-
mation Master” or “DBMS*, adds immense versatility to
both. Re-define files, merge data, enter new calculations,
and more!

ORDER SCHEDULER (A) £73.95
Helps you to maintain records and schedule shipment of
orders from your stock. Makes sales accounting easy.
Written by the author of *The Cashier’, optional inter-
action with “The Cashier’’ produces reports of projected
sales and demand. Remarkable!

MOUNTAIN HARDWARE

EXPANSION CHASSIS (A) £319.95
8 more slots for your APPLE with separate power
supply to allow optimum use. This long-awaited product
is made to Mountain Hardware’s high standards. Com-
patible with all peripherals.

MUSIC SYSTEM (A) £259.95
Generates the sound of any musical instrument — real or
imagined! Digital synthesizer with sixteen voices
sophistication previously only available on mainframe.
Graphical input using light pen {provided) paddles or
keyboard. Includes membership of User’s Club.

M & R ENTERPRISES

SUP-R-TERMINAL (A + video monitor) £195.00
The best of 80 x 24 video cards/ Shift/lock mod. 128 U
& L case b x 8 dot matrix ASCI| characters & user
definable char. sets.

UTILITIES
MACRO SCREEN EDITOR (A Int or FP disk) £19.95
PASCAL PAPER TIGER GRAPHICS (A) £22.95
ENHANCED TIGER GRAPHICS (PAGE (PAGE
1 OR 2) (A disk) £22.95
VISILIST (A) (formula/grid location of
Visicalc files) £10.95

APPLE-DOC (A) {change any listed element) £12.95
PROGRAM LINE EDITOR (A disk Intor FP) £18.95
HIGHER TEXT (A disk Int or FP} (def.

own colour text) £16.95

PLEASE ADD 15% V.A.T. TO YOUR ORDER -
POSTAGE IS FREE

ASK US FOR OUR FULL CATALOG
BUSINESS — GAMES — UTILITIES — FIRMWARE
We want to be your mailorder supplier. If you know
what you want — and don’t want to pay an inflated

price — gives us a call. We'll try our best!

Tel. 01-677 2052 {24 hours) 7 days a week.
98 Moyser Road, London SW16 6SH
Post Office Giro A/c No. 585 6450

Almarc wouldlike youto
meetthe

Vector Graphic
VIP

High performance at an astonishingly low price.

Compare this specification:

*The Vector 3 terminal, with 6 slot industry standard
S100 bus.

*Z780 Processor.

*56K of user RAM.

*1 serial RS232 port, 3 8-bit parallel ports.

*80 x 24 characters video display with 8 x 10
character matrix.

*Typewriter style keyboard with a separate numeric
key pad and capacitance keys.

*Unistor disc drive module giving 315 Kbytes of
storage capacity.

PLUS CP/M2, Microsoft BASIC 80, SCOPE (text

editor) and RAID (simulator debugger).

PLUS Almarc's 12 month warranty.

Almarc are Specialists in Vector Graphic equipment
which includes Micro-Computers for research,
laboratory work, word processing, business systems,
schools, colleges, universities and industry. Plus an ever
growing list of compatible software including Pascal,
Fortran, Cobol, APL, Algol, Basic Compiler and others.

We will be pleased to demonstrate how
Almarc +Vector Graphic Systems equates to The
Complete Partnership in Micro-Computers.
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For the last month or so, I
have been happily playing
with an Acorn Atom, at the
earnest request of Acorn’s
partners, Chris Curry and
Hermann Hauser. In a way all
this happy playing is designed
to settle a bet: is the Atom a
nice machine, or not?

Readers whose memories
go back to March/April will
recall that I got quite excited
about the Atom when it was
arriving, but that a couple of
months later, when it arrived,
Mike Dennis did a Benchtest
and thought it was nowhere
near as nice as its photograph.

Shrewdly spotting which of
us was most likely to be res-
ponsive to a prolonged test,
Acorn accordingly despatch-
ed a fully-equipped Atom to
me, with the request that I
see whether I agreed with
Mike.

On two points, I do. The

And the video output toa TV
does require an adjustment of
the vertical hold. And one
anti-Atom point worth
making straight away is that
the videc display has a silly
fault — a ‘flicker’ when using
graphics software.

Apart from that, I still
think it is a worthwhile
machine. The Basic is the
thing I like most about the
| Atom. It is definitely a Basic
for the programmer, not for
the copyist, though the
‘improvements’ that its
designer has put into it
are irritating at first because
you expect it to do things,
and it doesn’t.

For instance, in most
Basics, a PRINT statement
starts its output onto a screen
at the beginning of a line,
unless the previous PRINT
ended in a semicolon. On
this, it works the other way:
if you want it to print ona
new line, you have to end
your PRINT by outputting
a single quote (°) or start
the next line with one, of
course.

Similarly, the Basic is
integer, even when you have
the full floating point option,
so that a statement PRINT
3/4 will produce 0; you
have to say FPRINT 3/4
if you want 0.7500000.

This means that all programs

E—
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Basic supplied is non-standard.

Playing with an Atom

written before installing the
arithmetic option will con-
tinue to work afterwards, an
important point.

Now that the Atom has
passed its first 1000 sales, we
have to start looking forward
to the time when it becomes
acceptable. Acceptable, as
defined in my Rules of
Thumb for selecting a system,
means having more than
5000 users because that is the
sort of figure that attracts
software writers to start
selling programs. And, right
on cue, Bug Byte of Coven-
try write in with the news
that the company is the first
to offer Atom programs.

Bug Byte is a partnership
of three — Baden, Fitzgerald,
and Milner — the last of
whom has written to com-
plain that his company, not
Econsoft, was the first to
offer software for the Sinclair
ZX80. For details of their
products, Milner says, I
should look in the advertise-
ment which he recently
sent for inclusion in the
December issue of this maga-
zine,

Oh, good; that saves me
having to find out what they
are and write about them.

the latest happenings.

Health conf.

You may (if our printers have
really pushed themselves
getting this issue out) be in
time to get over to Lough-
borough on 11 December, to
find out whether video dis-
plays are hazardous to health.
A conference is organised
by HUSAT (Human Sciences
and Advanced Technology)
research group at
Loughborough University,
with medical experts on skin
disease, plus ergonomic
experts on people shape, and
even experts on radioactivity
— which should cover all
aspects of the problems
caused by looking at flicker-
ing screens — apart, that is,
from the problem of how to

debug the flickering program.

Details on (0509) 63171.

Coming soon

We are all dying to know
what the industry can pro-
duce to overtrump Uncle
Clive Sinclair’s ZX80.

The answer looks like
being either the new Nascom
Microcomputers machine (see
elsewhere) or, more likely, a
development of a less-known
micro kit, the Tangerine

The only way of deciding whether a music synthesiser is any
good is to listen to it. This one is not the Apple synthesiser
but is available through all 250 Apple dealers in the UK,
being imported by the Apple distributor Microsense.

Without having listened to it myself, I can’t be sure, but |
think the ‘special’ feature about this one is stereo. ‘‘Stereo
output is to users’ stereo amplifier and speakers, or directly
off card with stereo headphones,” says the announcement. It
sounds (sorry) quite exciting. More on (0442) 48151.

Guy Kewney, Editor of Datalink, delivers his usual idiosyncratic rendering of all

Micro-Tan.

The makers of the new
machine deny that it will be a
computer. It will, they say,
be a Prestel adaptor, for £100
or less, Allit will do, they say,
is convert your television set
into something that can be
connected to the telephone
lines, and can receive Prestel’s
database of news and rubbish
pages. It will be called Tan
Tel and it will be available
early next year.

What makes it special,
they hint, is the way it can
be expanded (unlike the
ZX80 which, nice though it
is, isn’t really worth ex-
panding — you give it to your
baby brother instead). It will
be compatible with the ex-
panded MicroTan, which is
expandable to an enormous
extent.

For example, the Tantel
can have, for an extra £50 or
so, avery good full-ty pewriter
keyboard. For the cost of
extra MicroTan memory and
disk controller boards, it can
have expanded memory and
disks. It can have a great deal
more memory than standard
micros — despite being based
on the well-known 6502 chip
(in the PET, Apple, Acorn,
etc) it can handle over 400
kbytes.

In other words, it can be
expanded into a very office-
acceptable data processing
machine, with the ability to
contact remote databases
built in. The only real draw-
back, so far, is that the circuit
it uses for talking down a
phone line is the modem that
the PO specified for Prestel —
a modem which cannot talk
to another one like itself. So
Tantel users can’t (initially)
talk to each other.

Tangerine hints that this
would be quickly cured but
won’t give details. Impres-
sively, however, it claims that
something like 40,000 Tantel
units will be made and sold in
1981 — which is enough to
attract software writers. Even
PET is only up to 35,000-odd
in the UK so far.

Postponed

Here’s how to send a letter
to Granny in Canada. You
write it at your computer

terminal, transmit it to the
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The MSC mini-Winnie controller (cenre. See ‘Disk hook-up’.

IP Sharp timesharing com-
puter locally. That computer
instantly transmits it to the
computer in Toronto, also
owned by IP Sharp. In its
turn, the Toronto machine
gets on the line, dials
Granny’s terminal and tells it
to print out pronto, Toronto
— and Granny is woken from
her slumbers by the chatter-
ing of the printer. Takes
seconds,

It’s called electronic mail
and the advantages over
geople running around with

ags over their shoulders are
obvious. So, naturally, the
European postal authorities
(mainly the German Bundes-
post) are anti, and Sharp has
been forced to cancel the
service,

Of course, the CEPT will
provide an alternative service.
One day. When they can
agree on how it’s to be
organised.

In the meantime, can we
| please carry on using the IP
Sharsp mailbag?

o

Nice people, the CEPT.

Disk hook-up

Elsewhere on this page you’ll
find a photo of a computer
joined to a little black box
joined to a mini-Winnie hard
disk. The black box (why
are they always black?) is a
low-cost ($700) controller,
which could give your PET

a vast storage capacity.

Two intriguing things are
not said in the large amount
of information provided by
the supplier, Microcomputer
Systems Corporation. The
first is: why show the
controller being driven by
the Hewlett-Packard HP-85,
and not the PET? And
secondly, what is the supplier
gecing to do with it?

The magic part of this
little black box is the fact
that it uses an HP-patented
method of connecting a com-
puter to a device — the
general purpose interface bus
gGP-IB) — which also occurs

with minor variations) in the
PET. In fact, the PET had it
first — the HP-85 didn’t get
its own GP-IB until a couple
of months ago.

The minor differences
between the full GP-IB, as
specified under the IEEE and
IEC as the 488 standard, and
the PET interface, should not
affect this device. A disk

drive doesn’t have subsidiary
devices to control, and it is
only in the area of subsidiary
devices that the PET can need
watching. So it’s a safe bet
that PET will drive the disk
(a Shugart ST-506 drive) with
this interface. So why didn’t
Microcomputer Systems say
so? Intriguing.

Secondly, the question of
why. Microcomputer Systems
specialises in hardware inter-
faces, but is believed to have
an interest in promoting pro-
ducts which it knows will be
in high demand. Sources in
California say that the choice
of this drive is linked to
Hewlett-Packard’s plans to
launch a database manager -
software for controlling and
searching through large
volumes of stored data files

- soon,

Incidentally, the controller
can be used with the PET —
and, “with a minimum of cost
and design effort,” with Apple,
Prolog and systems using
Intel’s Multibus. But on the
face of it, stay with PET and
HP systems until we know
just how ‘minimum’ this
effort is. Details on (0101
408) 733 4200.

Secondhand
1/0s

Secondhand input/output
devices, remarks the new
Computer Junk Shop, “are
so necessary to make a
relatively cheap micro-
processor into a useful
system.’”’ Too true.

To get cheap peripherals
from the Junk Shop, how-
ever, you have to live near
Widnes in Cheshire. The shop
“will offer components,
cables, power supplies, com-
puter peripherals (both new
and second-hand) together
with more usual items such as
lamps and batteries.”

The company says it is
getting its components from
“the inevitable obsolescence
that the changing techno-
logical age of the micro
revolution is bringing.”

The items on sale will be
mainly unused surplus stock,
acquired from major elec-
tronic manufacturers, and
secondhand items, reclaimed
from obsolete computer and
electronic systems. Now you
know what to do with your
Science of Cambridge Mk 14
when you’ve finished jumping

on it. Details from Nigel
Armitt on 051-420 4590.

Colour display

Real computer users, natural-
ly, use real VDUs, not grotty
television sets like imitation
computer users have to put
up with on their grotty little
micros, That, of course, is
why real computers have
never been able to give their
users the benefits of good
colour output at less than
extortionate prices, while we
imitation computer users
have had good colour for the
price of an ordinary TV.

Ah well, somebody was
bound to spot it; Rapid
Recall has made the break:
through, and produced a dis-
play system which allows any
‘proper’ Digital Equipment
Corporation micro (the
LSI-11 family of single-
board minis) to drive a stand-
ard colour TV set.

The system is the VTV
30 J, and it is sold with the
idea of allowing engineers
to generate colour pictures
mimicking the process in
the process control system
that the computer is control-
ling. The system takes up two
printed circuit boards, and
generates pictures by itself,
once the computer has trans-
mitted them — just like a real
microcomputer. Clever, isn’t
it? Details on (0494) 26271.

Help from
MUSE

Teachers needing national
information and advice on
micros, can now ask MUSE.
MUSE is Mini and micro-
computer Users in Secondary
Education, and it has set up a
centre in Birmingham with a

full-time teacher in charge —
Bob Trigger — who has been
seconded from Birminghani s
Marsh Hill Comprehensive
School, and starts work on the
first day of the New Year.
Muse claims that Trigger has
many years’ experience of
teaching computer studies, so
can presumably advise
relative beginners when they
get stuck.

Funding for the centre
has been provided as part of
the government’s £9 million
microelectronics development
programme for schools and
colleges.

Anyone who feels that the
Centre should know of their
work in computers or in
education or both, should
contact the centre. Bob
Trigger’s phone number is
0527 76074.

New software

People who use operating
systems tend not to like
working with the nitty gritty
detail of getting binary codes
in and out of disk storage
they like having it done for
them. This provides a neat
trap for some software pub-
lishers who wish to ‘protect’
their programs. They include
disk storage in their programs
and let the program fetch its
data in a non-standard way.
So, when you try to copy the
data, you find that sector
three under CP/M isn’t sec-
tor three on this disk.
Annoying. Therefore let
the computer tackle it. Get a
program like PROZAP from
A J Harding (Molimerx). This
enables disk users to get into
their disk and carry out
examinations and modifi-
cations, Harding points out.
Alternatively, try DISKAID
— another ‘zap’ program
designed to get round the

=]

The newest “mini winchester” bigcapacity storage systems

are not yet available in removable cartridges

which means

that micro users wanting removable big-storage devices either
have to keep tape copies of their disks, or they have to use
the older (and rather costly) cartridge disk drives.

An interface to connect S100-based computers to one of
these cartridge drives is available from Newtons Laboratories.
As shown, it includes operating software to run under the
CP/M operating system (version 2.2) with a ‘‘rewritten BIOS
which will allow the user to boot from either his floppies, or

from the cartridge disk drive.”

If the hard disk is used in this way to start the system,
then the floppy disk storage units can be used as peripheral
storage — and vice versa, says Newtons.

Details from Theo Van Dort or Mike Osler on 01-874

6511.
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Politely, the giant chip-making company Fairchild has
refrained from saying, in so many words, that people sell
devices for loading programs into permanent memory at
overhigh prices. Instead, the company has published this
circuit, which it suggests can be built quickly, with a
minimum number of parts, at low cost.

It is designed for the permanent programmable memories,
not the ultraviolet eraseable and reprogrammable EPROMs.

It blows the fuses on the memory chip, producing LOW
outputs from the required memory cells (when made, they
are all HIGH ; must be nice being a cell. . . ).

Details from Fairchild on (0707) 51111.

same nasty problem.

“It is fair to say that
Prozap contains more com-
mands and features than
Diskaid,” comments Harding,
in the latest addition to its
catalogue. “On the other
hand, Diskaid costs a little
less than Prozap.”

The machine catered for is
primarily the Tandy TRS-80
in its many guises.

There is a new NEWDOS
called Newdos80 — better
than NEWDOS+, says
Harding, and much better
documented; “it is not an up-
grade but an entirely new
piece of software. Unfor-
tunately, therefore, we are
not permitted to upgrade
existing NEWDOS+
customers.”

There is a touch-typing
course, a board game called
Dark Void (locating atoms in
the void by shooting rays into
it), Farmer Brown (strictly
for the children), Hannibal
and lots more. Details on
(0424) 220391, or write to
28 Collington Avenue,
Bexhill-on-Sea, E Sussex.

School
scheme

“As a ZX80 owner,"” writes a
teacher from St Ives,
Cambridgeshire, “I have been
extremely impressed with the
cheapness and versatility of
the machine, and have used it
extensively in my profession
as a primary school teacher.
As there appeared to be a
complete lack of educational
programs on the market, [
had to write my own to fit
the particular needs of the
junior school age range.”

The correspondent earns

this free printing of his letter
here because of the low price
for his software: he is asking
a mere £3.50 per cassette.

So let him continue, un-
adulterated: ““I feel that there
is a definite need for good,
reliable and ahove all tried
and tested educational
programs, so have decided to
market my products.

“Junior ZX80 Education
Enterprises’ aim is to produce
reliable programs dealing with
specific needs, as cheaply as
possible, The information
sheet will be sent to anyone
interested.”’

It includes programs which
could be used as games, but
which are meant to be used in
lessons. There is also a list of
future projects, including a
spelling game comprising the
300 words that comprise
some 55 per cent
of all written material and an
offer to market any software
supplied by others.

“We would like to point
out, however, that every
cassette has to be checked
and tried with children, so
the emphasis is on quality,
rather than quantity.”

Send stamped envelopes
to Mr Squibgle, Junior ZX80
Education Enterprises, 38
Bedford Cres, St Ives, Cambs
PE17 6DE.

Iit'salla
moustake

There was no end of hitterness
over the mouse competition.

The mouse competition?
(you ask)?

Yes, the mouse
competition, It was the idea
of John Billingsley, of
Euromicro exhibition fame,
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to create a maze that could
be solved by clever robot
mice,

A micromouse with an
RCA 1802 micro in it, devised
by Geoff Pikes and Nick
Smith, was the first into the

centre of the maze on the day.

Loud cheers, because they
built it with less than £200
and no sponsorship and beat
a great many sophisticated
beasts from heavily sponsored
entrants.

Well, having done the loud
cheers, 1t remains to be
admitted that the event
wasn’t an unqualified success.
First, the maze itself was
made of rather flimsy
material, and many of the
mice pushed it over. Second,
most of the entered mice
never actually found their
way into the centre. In fact
the winner, Sterling Mouse,
was the only one that made
it. And there were strong
feelings that this was luck
rather than judgement,
because in the course of
trying to map out the maze,
preparatory to running,
Sterling got lost and crashed.

In other words, Sterling
couldn’t build up a picture of
the twists and turnings and
gaps, but he (she?) still got
to the centre —hmmm.

Prizes were awarded,
however, Sterling got $1000
in nice new notes, a Finnish
entry, Midnight Sun, tied
with the UK version, Fred
Mouse, and each got the
Computabits £100, which
was nice of Nick Hampshire:
and Brainy Bricks got a clock
barometer plus £20 from the
Computer Bookshop for the
best performance in plotting
the map (with which it still
couldn’t find its way to the
centre, but never mind).

The remaining entries,
Meryl, Pascal Mouse Engine,
Amcomical and Yamohick 4
(!) were awarded
consolation prizes. Nothing
will persuade me to reveal
what these were, or you will

have my own ideas of what
the word ‘consolation’ means,
and these prizes could not
qualify.

Commodore, however,
decided that the terms under
which it had originally agreed
to provided a trip to its US
plant, had not been complied
with. The entrants all
grumbled about this, but I
must confess that for once,
my sympathies are with
Commodore, Other prize
sponsors decided to be
magnanimouse (sorry), and
so much the better. But
Commodore said that nobody
actually qualified for the
prize — and you really can’t
argue with that.

Copmstof

Compsoft is too busy using
its computer to write useful
PET software to let it be
distracted by mundane tasks
such as running word
processing programs.

I know, because the
company has just announced
a data management system,
DMS, which is used to keep
track of such things as stock
records, agency personnel
records, financial and
scientific analysis, patient or
student records, sales
analysis, maintenance
contracts, and so on. The
program is not restricted to
PET users. It runs on all
32 kbyte PETs, plus Compu-
think machines, plus CP/M
machines.

How on earth, you ask,
can anyone tell from all
that, that Compsoft doesn’t
use its computer for word
processing? Because, |
answer, the announcement
includes such interesting
words as sutdent instead of
student, thanm instead of
than, CP/m instead of CP/M
and cannon instead of
cannot.

I only hope the telephone
number (0483 39665/39665)
is not similarly mistoped.

think me an utter sadist. I

The important feature of this photograph is not the train set.
Nor, surprisingly, is it the Sol computer (I think it’s a Sol,
but it’s not clear in the photo) on the little table. No, it’s the
pneumatic drive — the bank of air cylinders — in the

background.

It is an electronic switching box connected to the bank of
air cylinders which Teddy Wright (left) developed, and was

here using to drive the trains.

No, I don’t understand it either, but ask Thomas Wright
(Bradford) Ltd yourself on (0274) 663471 if you want
details. Let me know what you have in mind — there must be
things that really call for pneumatic control but I can’t think

what they are.




Commodore approval

IS your .guarantee&‘ APy,
of quality.....:: .. $@Pr®

number one micro- 3
computer, Commodore have officially approved a range of PET
compatible products, a selection of which is featured below.

Post the coupon for our comprehensive brochure of
approved products, or contact the supplier direct.

FILEPROG, a disk based visual searc
and display filing system of up to 3000 records
showing name, address, telephone number,
notes, product and area codes

Seven print f; es for mailing list,
COulpany hst, selt-adhesive labels or area list
Full self checking back up routines ensure

Mitrelynn have produced an Acoustic
Cover specifically designed to reduce the
noise level of the Commodore Tractor Printer

dant astic with

aleathe ained ed

internally with acoustically ;Bsgrbént poly- data cannot be accidentally lost
urethane foam treated to minimise dust. :
koo v AMPLICON MICRO SYSTEMS LIMITED

143 Ditchling Road, Brighton,
MH@ E. Sussex, BN1 6JA.
Tel: (0273) 562163
Stephenson Way, Three Bridges, Crawley,
W, Sussex. RHI01TN, Tel: (0293) 26493.

N MITRELYNN  Mitrelynn Limited

59/161 High Street, Sawston, Can
0223 835792 8178

8000 + 3000 Series Products for both
the Businessman and Accountant in Practice.

The only manufacturer of approved

sty PET * Type KRAM (Keyed Random Access Method)

C 2% 52 Incomplete Records Accounting, adds 10 functions to Basic in the 40/80 ‘
TV * / Sales, Purchase and Nominal Ledgers, colurr give comp d easy conwol
PET to parallel * G.P.I. micro based interface Time Records Costing, of disk data. KRAM is based on state-of-the-

programmed for your interface requirements
*

Complete word processing s K

equipment * |

daisy wheet printers complete
with integral addressable

1

i
24
Fel: 01-328 7145/6 ex 8813085 (Abacus)

art VSAM mainframe techniques, giving fast
keyed access to the 3040/8050 disks and
maximizing disk capacity. Essential for business
users. £100.00 + VAT.

Calco Software

VAT Special Retailers Schemes,

ed by around 2 /e Ins

Accountants’ Practices throughout the U.K.
C.S.M.set the standard for Accounting Software.
Computer Services Midlands Limited,
Refuge Assurance House,
Sutton New Road, Erd n,
s M Birmingham B23 60X
021-382 4171 (4 lines).

Lakeside House, Kingston Hil,
Surrey KT2 7QT. Tel: 01-546 7256

To: Commodore Information Centre,
360 Euston Road, London NW1 3BL.
01-388 5702.

MUPET is very good news if you
require a mylti-user word-processing system
but up until now have run up againsta budgetary
brick wall.

MUPET makes the most of WORD CRAFT
or WORDPRO IV by linking 2 or more PETS to

Please send me further information about
the Commodore PET Approved
Products range

Luaniity ot na

a single disk-drive and your choice of quality location on 40 and 80 column F Name

printer. e
Priced from £495 + VAT Position
KOBRA MICROSYSTEMS Address

Intended application

> 2 2 T,
N o) 14 Broadway, West Ealing, i
KO 2l pdA\  London W13 0SR. in| -
——r  (1-579 5845. B jaa
DoyouownaPET?  YESO NOLO

Cxcommodore - o |
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Apples get
together with
Nestar

Painstakingly, you type out a
screen of letters, four inches
high, on the display of your
Apple. The letter G is made
up of forty Gs, the big U is
made up of equally
strategically placed Us, and
the Y is a masterpiece of
collated Ys.

Then you transmit the
screen through a network to
your mate Gonzo who is
sitting at the console of a
Tandy. Instantly the last
letters of Y are transferred
onto the next line, screwing
up the whole display with
unwanted line feeds.

This is the reason Zynar
has brought Nestar to
Britain, but has dropped the
idea of putting anything
other than Apple computers
into the network.

Nestar was first demons-
trated publicly at the West
Coast Faire this year in San
Francisco, where it took
quite a long time to find your
message (if there was one)
but then lost it forever.

It now works quite a lot
better and Harry Saal, the
head of Nestar, came to
Britain with it, to give UK
rights to the new firm, Zynar.

The product is almost
enough to make you take it
seriously by itself. What
makes it even more
impressive is the man at the
head of Zynar: Colin Crook.

Crook it was who forced
Motorola to design the 6800,

the biggest 16-bit micro-
processor in the world (until
IBM releases details of its
System/370 chip). Crook was
virtually head of Motorola’s
world-wide micro operations,
when he suddenly got out of
America to bring his
children back to where they
could learn to speak properly
and for all the other things
that make this country a nice
place in which to grow up.

Now he has got the micro-
system bug and is scathing in
his scorn for those who don’t
see the future as a networking
one. “There are people trying
to design multi-user software
systems, and they’re
absolutely mad,” Crook
confided at the Zynar launch
in September. *“The way to
give extra power is to give
extra computers, not to slice
up cheap ones into things
driving terminal teleprinters.
Who for (..... ’s sake wants a
terminal on the end of a 300
baud line?’’ Who indeed.

Mind you, you can have
fun with the Nestar net. Type
in a buffer full of Control G
characters, then transmit, and
listen as everybody else’s
computers seize up, bleeping.
No, don’t do that; it would
be irresponsible.

Details from Zynar, on
Uxbridge (0895? 59831.
They may even let you have
some Apples to run the
cluster network on.

Cheap
printer

As long as the printer on a
system isn’t going to pretend

This briefcase has a computer in it. Not for you to use but to
keep the case shut until you type in the right combination
code. Only one small point. if the battery runs down, the
lock won’t open. Nasty. Details on 01-882 2992.
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toeird

10k .
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1t wasn’t fair to print a picture of this printer in its version
that has no keyboard. Now that Wey(fringe has produced one
with keys, I happily display it here; this time as a terminal,
not just as a printer. Details on Middlesbrough 210587. See
the August PCW for the original mischief. (Hee! Hee! — Ed.)

it is an electric typewriter, it
can cost £200 and still offer
full width (80 characters per
line) and 30 characters per
second speed. The device
that gives print at this price is
the ‘unihammer’ dot matrix
printer made by Seiko and
marketed in the UK by
Mitrecrest of Basingstoke.

Normal matrix printers
can, theoretically, be stopped
as soon as they have printed
one character, because they
print lines of dots, seven or
nine lines at a time, This one
only produces one line of
dots. Rather like a TV screen
scan, it runs down the paper
dot-line by dot-line until it
has built up the characters.
That makes it a bit slow, but
cheap. Details from Ian Jones
on (0256) 56468.

Biggies
grow up

The first sign of the future,
the first indication that 16-bit
‘big micros’ are coming must
be the announcement of a
version of CP/M for the Intel
8086 micro.

At the moment there aren’t
a whole lot of 8086 systems
around. The very first was the
British Elite system from
Modular Business Systems in
Leeds. Since then, there have
been a few others, mainly
from people like Burroughs,
and IBM. (Yes, IBM. Its latest
word processor, the Display-
writer, turns out to be an
Intel 8086 with floppy disks.
Only one snag: IBM won’t let
your nasty little fingers in to
program the machine. And it
does have a loverly spelling
program, which shows you
which words have been
spelled wrongly.)

Digital Research produced
CP/M before the 8080 and
Z80 micros had become as
popular with micro users as
they are now. In fact a major
cause of that popularity was

CP/M. If Digital Research can
do it again then we can
expect good things of the
8086 and any other micros
that run the same programs.
At the moment, that is none;
put your money on
imitations for the future,
however.

Digital Research is
represented in Europe by the
Belgian firm Vector
International, tel 32 (016)
202496.

From the man
who gave us
Nascom...

The man who started Nascom
by saying ‘““What can we offer
for £200?” has been asking
himself “What can we build
for under £1000?"° And he
has come up with Gemini.

Gemini, from John
Marshall, will have a full 64
kbytes of memory, a small
disk, a keyboard and some
software (Basic, maybe APL)
in a case oddly reminiscent of
the Apple III (whatever
happened to the Apple II1?).

The disk drives will be
available as add-ons for Nas-
com systems, by the way, but
the future for Gemini an
Marshall lies in the new
machine.

It will run CP/M and
eventually it will allow expan-
sion on the S100 bus, I
Marshall says. The micro is,
once again, the Z80. More
details soon, says Marshall.

Moved

Last time your favourite
electronics magazine pub-
lished a sneaky little circuit

to make your computer turn
itself on, or to wipe your feet,
or to imitate your boyfriend’s
voice when your parents l
phone, you probably had
trouble finding the compo-




Outstandmg value.
Superb support.

Commodore produce Britain’s
number one microcomputer. But we
don’t stop there. We also insist on
providing comprehensive support
throughout our national dealer
network.

Our dealers can examine your
needs and demonstrate which
hardware and software will suit you
best. Their trained engineers are
always at hand and a 24-hour field
maintenance service is available.
Your local dealer can tell you more
about the following Commodore
Services.

c( The Commodore PET

The Commodore PET computer
range covers everything from the
self-contained unit at under £500 to
complete business systems at under
£2,500.

Commodore Business
Software and Petpacks

Our software range covers
hundreds of applications. Business
software includes Salesand
Purchase Ledgers, Accounting,
Stock Control, Payroll, Word
Processing and more. In addition
over 50 Petpacks are available
covering such titles as Strathclyde
Basic Tutorial, Assembler
Development System, Statistics,
plus our Treasure Trove and Arcade
series of games.

Commodore Approved

Products
Compatible products of other

manufacturers with Commodore’s
mark of approval are also available.

Commodore Courses

Commodore offer arange of
residential training courses and one
day semindrs. An excellent start.
And when you have installed your
system the PET User’s Club
Newsletter can keep you informed of
new ideas and latest developments.

LONDON AREA

Adda Computers Ltd,
W5.01-5795845

Advanced Management Systems,
EC2.01-638 9319

Byteshop Computerland,
W1.01-636 0647

C.S.S. sBuslness Equipment) Ltd,
E8.0. 9293

Capital Computer Systems,
W1.01-636 3863

Centralex-London Ltd,
SE13.01-318 4213

Cream Microcomputer Shop,
HARROW. 01-863 0833

Da Vinci Computer Shop,
EDGWARE, 01-952 0526

L& JComputers,
NW9.01-204 7525

Home and Business Computers,
E12,01-472 5107

Merchant Systems Limited,
EC4. 01-3;3 1464

Metyclean Ltd,
SW1.01-828 2511

Micro Computation,
N14.01-882 5104

Micro Computer Centre,
$W14.01-878 3206

Sumlock Bondain Ltd,
EC1.01-250 0505

Sumlock Bondain Ltd,
EC4.01-626 0487

T.L.C. World Trading Ltd,
WC2.01-839 3894

TOPS TVLTD,
SW1.01-7301795

HOME COUNTIES

G. M. Marketing,
ANDOVER, 790922
HSV Microcomputers,
BASINGSTOKE, 62444
MMS Ltd,
BEDFORD 40601
Elex Systems Ltd,
BRACKNELL, 52929
DDM Direct Data Marketing Ltd,
BRENTWOOD, 229379
Amplicon Micro Systems Ltd,
BRIGHTON, 562163
RUFComputers {UK) Ltd,
BURGESS HILL, 45211
T&V Johnson (Microcomputers
Etc) Ltd, CAMBERLEY, 20446
Cambridge Computer Store,
CAMBRIDGE, 6g334
Wego Computers Ltd,
CATERHAM, 49235
Dataview Ltd,
COLCHESTER, 78811-
South East Computers Ltd,
HASTINGS, 426844
Alpha Business Systems,
HERTFORD, 57423
Brent Computer Systems,
KINGS LANGLEY, 65056
Isher-Woods Business Systems,
LUTON, 416202
South East Computers Ltd,
MAIDSTONE, 681263
Mucro Facnlme Ltd,
DLESEX, 01-979 4546
J. R Ward Computers Ltd,
MILTON KEYNES 562850
Sumlock Bondam gEast Anglia) Ltd,
NORWICH, 2
Tav Johnson Icrocom uters
Etc) Ltd, OXFORD, 721461
HS.V. M:crocompute
SOUTHAMPTON, 22131 =
Super-Vision,
SOUTHAMPTON, 774023
Xitan Systems Ltd,
SOUTI AMPTON 38740
Stuart RDeanLt
OUTHEND- ON SEA 62707
he Computer Room,
TUNBRIDGE WELLS, 41645
Orchard Electronics,
WALLINGFORD 35529

-

Petalect Ltd,
WOKING, 63901

0Oxférd Computer Systems,
WOODSTOCK, 811976

MIDLANDS AND

SOUTH HUMBERSIDE

Allen Computers,
GRIMSBY, 40568
Byteshop Computertand,
SIRMINGHAM 6227149
CPS (Data Sys(ems itd,
BIRMINGHAM, 707 3866
Camden Electronics,
BIRMINGHAM, 773 8240

Computer Services M:dlands Ld,

BIRMINGHAM 382
Catlands Computers Ltd
BURTON-ON-TRENT, 812380
Ibek Systems,
COVENTRV 86449
Jondane Associates Ltd,
COVENTRY, 664400
Davidson-Richards Ltd,
DERBY, 366803
Caddis Computer Systems Ltd,
HINCKLEY, 613544
H.B. Computers,
KETTERING, 83922
Taylor-Wilson Systems Ltd,
NOWLE, 619
Machsize Ltd,
LEAMINGTON SPA, 312542
Office Computer Techniques Ltd,
LEICESTER, 28631
Lowe Electronics,
MATLOCK, 2817
Betos T‘(S s(ems)Ltd
GHAM, 48108
BﬁteshopCompu(erland
TTINGHAM, 40576
Keen Computers Ltd,
NOTTINGHAM 583254
Tekdata Compu!
STOKE-ON- TREN 813631
Systems Micros,
¥ELFORD.460214
McDowell Knagg & Associates,
WORCESTER, 427077

YORKSHIRE AND

NORTH HUMBERSIDE

Ackroyd Typewriter & Addi
Machine
Microware Computers Ltd,
HULL,562107
Microprocessor Services,
HULL, 23146
Holdene Ltd,
LEEDS, 459459

0. Ltd, BRADFORD 31835

South Midlands Communications Ltd,

LEEDS, 782326

Yorkshire Electronics Services Ltd,
MORLEY, 522181

Computer Centre{Shenneld) Ltd,
SHEFFIELD,

Electronic Services,
SHEFFIELD, 668767

Hallam Computer Systems Ltd,

SHEFFIELD, 663125

NORTH EAST

Dg son Instruments,

URHAM, 66937

Currie & Mauch
GATESHEAD, 774540

Wards (Office Sup pI|e5) Group,
GATESHEAD, 60591

Elfton Ltd,
HARTLEPOOL, 61770

Fiddes Marketing Limited,
NEWCASTLE, 815157

Newcastle Computer Services,
NEWCASTLE, 615325

Format Micro Centre,
NEWCASTLE, 21093

Tripont Associated Systems
Consultants Ltd,
SUNDERLAND, 73310

SOQUTH WALES AND
WEST COUNTRY

Radan Computational Ltd,
BATH, 318483

Computer Corner,
SHREWSBURY. 59788

Bristol Compu(er Centre,

T & V Johnson M:crocomputers
Etc) Ltd, BRISTOL, 422061

Sumlock Tabdown Ltd,
BRISTOL, 26685

Sigma Systems,
CARDIFF, 34869

Office and Bushmess Equipment
{Chester]) Ltd, DEESIDE, 817277

A.C. Systems,
EXE ER,71718

Micro Media Systems,
NEWPOR‘[ 59276

J.M. Computer Services Ltd,
NEWQUAY 2863

Devon Computers,
PAIGNTON, 526303

JA.D. Integra(ed Servlce:.
PLYMOUTH 62616

Business Electronics,
SOUTHAMPTON 738248 A

NORTH WEST AND
NORTH WALES

Tharstern Ltd,
BURNLEY, 38481

B+ B](Com;u(ers) Ltd,
BOLTO

Preston Compu(er Centre,
PRESTON 57684

Catlands (Computers) Ltd,
WILMSLOW, 52716

LIVERPOOL

h(on Micros s(ems itd,
ERPOOL, 7788
Computers,
LIVERPOOL 2635738
Rockcliff Brothers Ltd,
LIVERPOOL, 521 5830

MANCHESTER AREA

Byteshop Computeriand,
ANCHESTE! 2364737

Computastore Ltd,

MA CHESTER 8324761

C tek UR 3
HESTER, 872 4682
Execut:ve chrographic Ltd,
MANCHESTER, 2281637
N.S.C. Computer Shops Ltd,
MANCHESTER, 8322269
Sumlock Etectronic Services
Manchester) Ltd,
ANCHESTER, 8344233

Professional Computer Services Ltd,

OLDHAM, 6244 65
D. Kippin
SALFOR 834 6367

STOCK POR'[ 061-4320708

SCOTLAND

Holdene Microsystems Ltd,
EDINBURGH, 6682727
Microcentre,
EDINBURGH, 556 7354
Ae(ho(rol Consul(a;\é:g Services,

Béteshop Computerland,
LASGOW, 221 7409
Robox Ltd,

GLASGOW 2215401
Mac Mic

INVERNESS 712203
Thistle Computers,
KIRKWALL, 3140

IRELAND

Softech Ltd,
DUBLIN, 784739

C
SWANSEA, 25’0047

To: Commodore Information Centre,
360 Euston Road, London W1 3BL. 01-388 5702

Please send me further information about the Commodore PET.

Name .
Position i
Address

Intended application _

Do youown a PET?

YES(]

(zccommodore

NoQ

This list covers dealers partlcipating in our advertising.

Medi ‘&Sc:emmcCompute:
Services Ltd. LISBURN. 77533



ANOTHER
ROXBURGH PRINTER?

WELL, WE'RE A BIG FAMILY!

MEET THE DP BRANCH OF THE FAMILY

The DP 824 40 column for instance. It’s complete with interface, 12 or 24 volt 8 bit parallel or serial input,
friction or pin feed, mating connectors, ink ribbon and technical manual. The printer plugs directly into the
interface board and, like all our printers, it's high reliability and low cost—£120.00 + VAT (one off).

LOOK AT THESE OTHER OPTIONS TOO!

DP 822 12V 21 COL. FRICTION FEED PLUS 822-08-B INTERFACE (Pictured above) £95.00 + VAT (one off)
DP 822 S 12V 21 COL. PIN FEED PLUS 822-08-B INTERFACE £97.30 + VAT (one off)
DP 824 12V 40 COL. FRICTION FEED PLUS 824-08A-12 INTERFACE £120.00 + VAT {one off)
DP 824 24V 40 COL. FRICTION FEED PLUS 824-08A-12 INTERFACE £120.00 + VAT (one off)
DP 824 S 12V 40 COL. FRICTION FEED PLUS 824-08-12 INTERFACE £123.50 + VAT {one off)
DP 824 S 24V 40 COL. PIN FEED PLUS 824-08A-24 INTERFACE £123.50 + VAT (one off)

WHY NOT CONTACT US TO FIND OUT ABOUT THE REST OF THE FAMILY?

PHONE KEITH EVANS, RYE (07973) 3777
OR SEE US AT COMPEC STAND 7112

ROXBURGH PRINTERS LTD.

22 WINCHELSEA RD., RYE, E.SUSSEX
A MEMBER OF THE ROXBURGH GROUP OF COMPANIES
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Look carefully: it isn’t an Apple IlI, it’s a Transam Tuscan.

And its price has been cut.

The very cheapest version is £235. You need a terminal to
do anything at all with that, so you will be more interested in
the £370 you have to spend to get a 16 kbytes system going
with a video driver and keyboard, and Basic. A full 48 kbyte
system, with twin disk drives, is £1481. That’s assembled and
tested, that last price. The other two are kit prices and the
kit turns out to be quite nice to build and quite good at
running when jduilt. I've been watching a colleague at

Datalink build it -

his first ever venture with solder and

clippers — and it worked first ime, which is about as
thorough a recommendation as anyone could give a single
board system, especially one that offers a place to plug in

five S100 cards.

Details (and details of a planned colour card, to interface

to Prestel) on 01-405 5240.

nents to build it. You may
have found that Ace Mail-
tronix in Batley, Yorks, were
the people who eventually
helped you out.

You will now be wonder-
ing where the heck Ace
Mailtronix has gone. They've
moved. The address is 3A
Commercial Street, Batley
WF17 5HJ, and the number
is (0924) 441129.

CP/M for
MZ-80K

The nice thing about the
Japanese Sharp computer was
the fact that it was like a
PET in size, price and
appearance but used the well-
known Z80 micro.

Unfortunately, the reason
the Z80 is ‘the nice thing’
about the Sharp is the fact
that you can load the CP/M
operating software and then
get into that huge heap of
very cheap software in the
CP/M user library. And the
Sharp MZ80K didn’t have
CP/M.

Until now, that is. The
benefactor is Crystal
Electronics, well known as
the company which did both
Nascom and Tandy a lot of
favours by helping users. It
has now added a CP/M for
the machine to the 9 kbyte

Basic it already supplies
(leaving more internal
memory free). The software
to run CP/M costs £200, and
the price includes a “small,
easily fitted circuit board.”
Crystal reports that the 9k
Basic is even being sold in
Japan, and that Sharp dealers
have accepted the CP/M
addition. If you want info
from the horse’s mouth
contact Crystal at 40
Magdalene Road, Torquay,
Devon, tel 0803 22699.

Clever
guys

After their first successful
year marketing teach-yourself-
computing courses to run on
computers, Little Genius says
it is improving the courses, As
before, it is starting with the
Apple 11 computer on which
it launched the first Little
Genius program. Versions of
the improved course, covering
the ITT/2020, the PET and
the Research Machines RML
380Z, will be available “in
the near future”’.

For past users, the main
improvements appear to be in
the analysis of answers and in
the skill assessment abilities
of the training program. The
improved versions cost £40
each, or £90 for the three
courses in the series. Talk to

Jon Baldachin on 01-580
6361 for details, or write to
Suite 504, Albany House,
Regent St, London W1.

Graftless
graphics

It is very easy to draw
pictures with the graphics

command of microcomputers.

That’s one of those
statements that needs
elaboration. It is easy, in the
same way that it’s easy to
program a computer in hex
code. It’s a lot easier than
doing the job that the
computer 1s meant to do, by
hand, but it still isn’t actually
easy.

A program to help with
graphics on the Research
Machines RML 380Z was
developed during the course
of a project at New College,
Durham. The
project, (the Durham
Microcomputer Project)
became quite famous at the
time for showing a great
many things that could and
could not be done with
computers in education, This
bit of software is one of the
good results that can be used
by those of us not in
education. Details of the
product, called BASPIC, are
given in a Users’ Guide,
published by Duncan Sledge.

It isn’t as easy as it might
be, because Sledge and
Research Machines have
failed to agree on a way of
licensing Durham College to
sell the Basic that BASPIC
needs to run. BASPIC itself

costs £75, but you have to
configure it to your own
RML 380Z — which might
cost you some effort. Details
on Durham 47325.

Bandwagon
time

You thought it was bad
enough having two users
groups for the Sinclair ZX80,
didn’t you? How about a
third — based on Morris
Plains?

Yup, that’s in New Jersey,
USA. They’re even putting
together a magazine, called
Sync, and (here’s the cheeky
bit) are hoping to sell it to
UK users. So we now have
David Blagden’s Users’ Club,
Tim Hartnell’s National User
Club, and Syne, from. . . oh
thank God, it’s available
from Nuneaton, England. It
may not be a British mag, but
at least you don’t have to
write out dollar cheques.

Details (including games
with a hurkle in them) from
Sync at 27 Andrew Close,
Stoke Golding CV13 6EL.
Send £10 for a year’s
subscription (six issues).

Incidentally, don’t hold
your breath waiting for Uncle
Clive’s latest addition, a big
new Basic. He’s had to cancel
it. He says this is so that
when he releases his cheap
printer, he won’t have to
release another new memory
chip but I'm afraid I suspect a
bug. I'd be quite happy to
have my full Basic now and
buy a printer driving Basic
when I get my printer.

A big power punch on a little circuit card — 5 V at 5 amps,
from Vero. What makes it special is the provision of an F-
type connector which, says Vero, will give higher current-
carrying capacity and will prevent the power supply being
inadvertently plugged into the wrong position.

Details on (04215) 66330.
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COMPETITION

Modem microcomputer technology has many applications, but one where it has
so far had little impact is in reducing the problems of disability.
To mark the designation by the United Nations of 1981 as “The International Year
of Disabled People”, PCW, in conjunction with the [YDP Technology Working Group,
is holding a competition for the best article on the subject:
““The application of micro-computer technology to the problems of disability”.
There must be many passible applications for microtechnology in the fields
of physical and sensory disabilities —remember, these include handicaps such as deafness,
blindness, diabetes and epilepsy, as well as the more obvious physical impediments .

We are offering a prize of £100 for the best article of around 2,500 words,
which can be either theoretical or a description of an actual application
(with photographs, if possible), and which we will print in PCW later in the year.
Entries will be judged by PCW’s Editor, David Tebbutt, and Adrian V Stokes,
Chairman of the IYDP Technology Working Group. A third judge will
be announced soon.
Please send your entry to IYDP Competition, 14 Rathbone Place, London W1P 1DE;
to arrive not later than 30 April 1981, enclosing a suitable SAE
if you would like it retumed.
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The boom rolls on. Apple
Computer has gotten big
enough to cause something
of a furore on that citadel

of American capitalism,

Wall Street. After Apple
announced that it was about
tc launch its first public sale
of stock, it rapidly became
one of the hottest offerings
ever, The company has been
forced to ration shares to
various brokers who, in turn,
are giving only their best
accounts first crack at buying
Apple stock.

Apple is truly a business
success story and is predicted
to double its earnings over
last year’s to a whopping
$300 million — up from the
paltry $150 million of a year
ago. What all this appears to

mean for the personal compu-

ter market is that we will be
seeing even more Apples and
Apple-related products than
the veritable flood to which
we have become accustomed.
The sale of stock will, for one
thing, provide good revenue
for continued expansion and
the attention Apple has gain-
ed in the business world may
well put it in a position to
challenge Tandy for the title
of top dog. There has even
been a series of radio
commercials by Dick Cavett
(not the Dick Cavett, surely?
— Ed) promoting Apple
computers.

All, however, is not well in
Apple Land, The long-
awaited Apple III, which was
debuted last May at NCC,
has still not shown up on
dealers’ shelves. There were
rumours about soldering pro:
blems in the power supply
that forced the company to
delay volume production for
a while.

“All...isnot
wellin
Apple Land.”

On the forefront of new
technology we once more
find Zilog. After having over-
come what appears to be
the last hurdles for the
Z-8001 (the Z-8000 version
with segmented addressing
that accesses eight mega-
bytes), Zilog is reported to be
working on a Z-3000. The
Z-3000 will not have a new
32-bit architecture but will
combine the Z-8000 16-bit
architecture with virtual
memory support on a single
chip.

Virtual memory is a tech-

While Britain wallows in a depression, business is booming in

Silicon Gulch, as Tom Williams reports.

nique whereby the CPU
creates ‘virtual addresses’ for
all data, which it treats as if
they were all a part of one
continuous memory. It then
sends these virtual addresses
to a memory management
unit (MMU) which converts
them into physical addresses
which may exist in RAM or
on disk. National Semicon-
ductor had earlier presented
its 16000 family of 16-bit
CPUs, one member of which
combined with an MMU
chip to support virtual mem-
ory. If Zilog does come out
with the Z-9000, it will be
the first to combine CPU
and MMU on a single chip.

The reason for all this acti-
vity in the area of greater and
greater memory is the dem-
and of the market for multi-
user systems and distributed
computing. Manufacturers
are pursuing all approaches,
but three watchwords are:
modularity, expandability,
and compatibility. These are
sometimes, but not always,
satisfied by massive amounts
of RAM under a single CPU.
At the low end (one to four
users) which is admirably
served by such manufactur-
ers as Altos, a moderate
amount of RAM supports
the users and the systems
offer expandability in the
direction of disk storage.

A new entry has just
joined this area in the shape
of Morrow Designs’ Decision
1 System. Morrow has com-
bined a long experience in
$100 systems with a range
of Winchester disk techno-
logy to produce a line of
computers that are almost
continuously expandable

)

from single-user floppy based
configurations with between
200k and 2 Mbytes of disk
storage up to a multi-user
system with 2566k of RAM
and 28Mb of hard disk,
priced at just over $14,000.
The Z80-based Morrow
system offers memory
management hardware (not
to be confused with virtual
memory above) that has a
memory map to support up
to 16 tasks with complete
memory protection and
automatic memory alloca-
tion. In addition, a UNIX-
like operating system, uNIX,
and CP/M are offered such
that the new uNIX can com-
municate with CP/M.
Another new entry which
showed up at the recent
Wescon show held in
Anaheim, California in Sep-
tember is a rather novel
machine by Piiceon Corp.
of San Jose. The Sword
computer (not to be confu-
sed with the long defunct
Japanese Sord) is one of the
first stand-alone systems to
use the Intel 8086. The most
striking thing about the
Sword-100 is its CRT display,
which is a 15-inch tube
mounted ‘on its side’. With
this arrangement, the
machine can display up to
66 lines of 80 characters
each, a particularly nice
feature for word processing,
Memory consists of up to 8
kbytes of ROM and 64
kbytes of RAM. Disk storage
consists of two Qume double-
sided, double-density drives
giving a total of 2 Mk ytes.
But — and here is a point

once again indicative of the
trend in the industry — it is

“And she threw everything at me — including the compuler

aimed al the home user!”

designed to be an intelligent
terminal workstation which
can also fit into a distributed
processing local network.
These local networks -
individual processors sharing
more expensive resgurces
such as disks and printers -
are starting to show up
everywhere. The Bank of
America has recently pur-
chased a Nestar Cluster/One
with 56 Apples for use as a
preprocessor for entering
cheques. The results are of
course then fed into the
bank’s IBM behemoth for
further digestion. According
to Nestar’s president, Harry
Saal, the long touted ‘office
of the future’ is not just
around the corner — it’s
already here with a venge-

“...who's using
those 64k
RAMchips...”

ance, and almost without
anyone noticing.

Everyone is asking ‘“who’s
using those 64k RAM chips
in a real product?”’ The
answer is Hewlett-Packard.
To be sure, the HP-1000 L
Series is not exactly your
garden variety personal
computer but it should not
take long for the technology
to spread to personal compu-
ters, especially when the
results of some of HP’s tests
become better known, and
prices come down with
volume sales,

FP recently introduced a
312k RAM board using the
new 64 kbit chips. During
reliability tests, technicians
found the 64k chips to'be
more reliable than conven-
tional 16 kbit memory
chips. This obviated the need
to incorporate costly error-
correcting circuitry into the
new memory system. Until
recently, one of the most
important problems with
memories of this density
was soft errors introduced
when random alpha particles
strike memory cells. Newer
techniques in IC fabrication
and technology are reducing
these errors by a factor of
ten over their previous rate.
As a result memories should
continue to become denser,
and faster with a per-
bit cost rollback of 20%
to 30% per year. (I think he
means they’ll get cheaper
— Ed.

The boom rolls on!
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COMMUNICATIONS i

PCW welcomes correspondence from its readers but we must wamn 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.

Superboard
query

I read your magazine every
month, and have actually
sacrificed s * % * % % x
**x*xkkxk*xxx for it! I am at
present using a Superboard
and I would appreciate

| your help. When I bought it,
1 used it on an ancient

Baird television which
merrily displayed 23 x 23
characters. So that I could
have the TV nearer, and as
the Baird was on its way to
the scrap heap, I rushed out
with £69.95 and purchased
a little 12in portable, made by
NEC. Great picture on nor-
mal TV but when I plugged
the Superboard in I couldn’t
see the first two characters
on each line, except by
adjusting the horizontal hold
which causes the top five
rows to ‘bend up’. Can you
help?

By the way, I thought the
PCW show was really excel-
lerit. I came to London
specially for it, and it was
well worth the trip.

G Monro, Woodbridge,
Suffolk

We can think of a couple of
ways of tackling your display
problem. One would be to
contact Steve Hanlan at
Beaver Systems on 084421
5020. He apparently sells a
device which should help.
The other would be to join
the OSI user’s group and ask
for issue four of their news-
letter. This contains details
of a DIY hardware solution.
Apart from the cost of
components, this approach
will cost you £10 pa for
membership of this excel-
lent club. Contact George
Chkiantz at 12 Bennerly
Road, London SW11 6DS,
%:iphone 01-228 4839

ZX80memory

I noticed in one of your
recent issues a letter askin
how to find the amount o
memory left in a ZX80. The
answer you suggested was in
fact wrong, measuring the
amount of working space
being used by the computer.
The unused memory is the
part marked ‘spare’ on p106
of the ZX80 manual. The
address of the bottom of this
area is held in RAM loca-
tions 16400 and 16401
which can be PEEKed. The
address of the top is held in
the SP register of the Z80
CPU chip and cannot be
PEEKed (although you could

use a USR routine to read it);
in practice, however, it will
be close to the physical top
of RAM — 17408 for the
basic 1k RAM, or with 1024
added for each extra 1k in
an extension. Thus for 1k of
RAM, PRINT 17408 —
PEEK(16400)—256 *PEEK
(16401) will give you about
half a dozen more than the
number of bytes of memory
left.

S J Vickers, Waterbeach,
Cambs

Acorn Atom

A number of readers have
contacted PCW regarding
long delivery times for the
Acorn Atom, certainly much
longer than the 28 days
promised in the advertise-
ments. To clear the air, we
wrote an open letter to Acorn
Computer, the text of which
is reproduced below, together
with Acorn’s reply:

We are currently receiving
several enquiries per week
about the delivery delays on
the Atom.

We would be grateful if
you would let our readers
know what the backlog situ-
ation is and when orders
placed now will be delivered.
Please also let us know if the
situation varies depending on
whether the machine ordered
is in kit form or assembled.

We received the following
reply:

Thank you for your letter
regarding delivery times for
the Atom. Our original pro-
duction plan was delayed by
nearly six weeks because of
last minute problems with the
case moulding and this caused
a backlog of orders which is
taking some time to over-
come, However we are now
despatching in sufficient
quantities to allow an order
placed at the beginning of
October to be delivered
within six weeks, halfway
through October within
four weeks and halfway
through November delivery
should be ex-stock. We must
point out that orders that
include any of the later
optional extras or that
require special configuration
may be subject to different
delivery times.

If at any time a customer
wishes to cancel we always
give a refund and the option
to re-order in the future on a
high priority allocation.

C J Curry, Director, Acorn
Computers Ltd, Cambridge

Superbrain
waver

I have just been reading your
review of the Superbrain in
August 1980 issue.

In one paragraph you
erroneously explain that the
reason there is no screen
waver on the Superbrain is
because the 240 V trans-
former is fitted behind the
disk drives, I would like to
point out that, with the
chassis constructed from
aluminium, the transformer
is still much too close-to the
tube for it to have no effect
on the screen, Screen waver
on American computers is
due to beating (or hetero-
dynes) between the 60 Hz
screen scan rate and 50 Hz
stray field from the trans-
formerés). The cooling fan
situated under the drives is
another substantial source of
50 Hz field.

The real reason why you
experienced no screen waver
is that the screen. scan rate is
programmable, with the ap-
propriate parameter com-
bined in the DOS. Your
machine must have been re-
programmed for 50 Hz
before you got it. In our
Superbrains the program
CONFIGUR asks you which
frequency you have and re-
records the DOS.

David N Sands, Intelligent
Artefacts lelted Royston

DDE forme

I would like to add some
comments about the DDE
SPC/1 computer to those of
your reviewer, Sue Eisenbach
(PCW, July).

Firstly, my reasons for
buying the SPC/1 early this
year were that it has Comal
and Pascal, supports large
disk systems and has a
modern multi-user facility
with memory bank-switching.
I did my homework properly
by contacting Danish users on
the questions of general
quality, reliability and
support. I also compared it
with multi-user systems like
Cromemco and LSI-11-based
machines,

There are a few quirks and
the documentation needs to
be improved (I am producing
my own teaching booklet and
other materials) but my
system has performed reliably
and is a joy to use. This is
because Comal and Pascal are
a new world to someone
brought up on outdated lan-
guages like Basic, Fortran and
Algol, but also because the
system is inherently well-
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designed and constructed to
high technical standards.

I think the final sentence
of Sue Eisenbach’s review: “‘I
certainly prefer it (Comal) as
both a teaching and as a pro-
gramming language to Basic”
is the crucial one, As a
teacher deeply involved with
schools and teacher education
I deplore the failure of Basic
to encourage good program-
ming and problem analysis
skills, Comal solves the prob-
lem beautifully by combining
the simplicity and easy
operating environment of
Basic with the educationally
sound and highly practical
control structures of Pascal.
For these reasons I regard the
SPC/1 and the RC702
‘Piccolo’ (shortly to be relea-
sed here) as valuable contri-
butions to the UK market.
Roy Atherton, Bulmershe
College, Earley, Reading

Flowcharting
standards

Derrick Daines, in his article
‘Gateways to Logic’ uses in-
correct flowchart symbols. In
fact the symbols he lists as
‘Additions and Alternatives’
are more correct than those
he lists as ‘Basic Flowchart
Symbols’.

As Chairman of the British
Standards Committee
DPS/15, which is responsible
g mong other things) for the

tandard on flowcharting
symbols, I have a vested
interest in seeing that the
correct symbols are used.
The current British Standard
is: BS4058:1973 ““‘Specifi-
cation for Data Processing
flow chart symbols rules and
conventions’’, Coples of this
can be obtained from BSI at
101 Pentonville Road, Lon-
don N1 9ND. For the benefit
of non-UK readers the Inter-
national Standards ISO 1028
and ISO 2636 cover the same
ground as BS4058. These
symbols have international
agreement and most nations
have their national equi-
valents of the ISO standards,
eg Germany has issued stan-’
dards under the references
DIN 66 001 and 66 220
which cover much the same
ground as the ISO standards
but, like the BS standard,
give more practical examples
of the use of the flowchart
symbols.

Finally, a new Inter-
national Standard is being
prepared by a committee, of
which I am a Convenor,
which will eventually replace
ISO 1028 and 2636 and on
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which many national stan-
dards will be based. This
revised standard will cover
flowchart symbols for pro-
gram and data flowcharts,
system flowcharts, program
network charts and con-
figuration charts. This revised
standard is not, however,
likely to appear in under two
years, but as it does not intro-
duce any drastic changes, it
will be possible to continue
to use the existing standards
without fear of the symbols
becoming obsolete.

V J Day, Malvern Wells

Survey wanted

In the name of sanity, can
someone — and I suggest Guy
Kewney as he seems the most
sensible, and is definitely the
most readable of all the com-
puter magazine columnists -
help me and no doubt a few
thousand other poor souls, by
doing a comparison of micros
for gaming and hobby
purposes. Without being too
big-headed, I consider that I
am above average intelligence
with a minimum knowledge of
micros but the microworld is
slowly driving me nuts. Every
manufacturer advertises his
product as being excellent for
business/games/education/
hobbies/ data processing/
scientific applications et
cetera. . . ad nauseum. Now
this is categorically im-
possible! I am your ordinary
average amateur computerist
who wants to play with a
micro at home.

I have a 4k ZX80 and it's
an excellent little toy. But it
is no more than that and Clive
Sinclair’s new upgraded
language and 16k RAM will
only make it an excellent
little supertoy. Until he
brings out Disk and Printing
systems it will remain little
else. Even if/and/or (delete as
applicable) when he does this,
should he approach the
change with the same built in
obsolescence, by the time we
arrive at a 32k MPU + Disk +
Printer we might well be

spending more (overall) than
by buying a PET, TRS-80 or
any other presently available
system.

Now, I have just sent off
my money to Science of Cam-
bridge to upgrade my ZX80,
but thus far and no further. I
shall let my two boys have it
when I purchase a more
suitable system. The system I
require will be used primarily
for monitoring the play of a
fantasy role playing game of
the Dungeons & Dragons
genus; specifically Chivalry
& Sorcery. It will be required
to present at any given time
the rules and regulations and
perform any of the calcula-
tions required in the playing
of the game. Also I shall
require it to act as a Real
Time Monitor.

Can someone, somewhere
do a comparison of micros
for such a purpose?

Brian R Timmins, Ports-
mouth

Fast Apple copy

Have you got an APPLE II
computer running DOS 3.2?
Do you need to copy disks
from slot-to-slot? Are you
annoyed at the inordinately
slow speed of the standard
Apple Copy Program?

If your answer to any of
the above questions is yes,
the following will be of
interest to you.

The standard Applesoft
Copy Program, supplied on
the DOS 3.2 Master Diskette,
may be converted to a fast
slot-to-slot Copy Program by
entering:

LOAD COPY
140 LM = 2
SAVE FASTCOPY (or
another filename of your
choice)

] RUN

The program will ask you
for the destination Slot and
Drive, instead of automatic-
ally defaulting.

If you use the modified

Copy Program to copy from
slot to slot, you will find that
it takes about 30 seconds to
format and copy a disk,
against two-and-a-half
minutes when using a single
disk controller cartf.

Paul Smith, Vlasak Computer
Systems

Cobollers

I have just read the latest
(Sept) issue of your excellent
magazine, For the last two
years I've taken PCW and the
other (unmentionable) maga-
zine, Due to ‘recession’ one
must go and I have no hesi-
tation in keeping my order
for PCW. The reason? — it’s
produced with the ‘hobbyist’
in mind and caters very well
for us.

But do I detect a hint of
‘snootiness’ in Malcolm’s
‘Bookfare’ column?
Especially in his recent article
on the Basic language?

I have a relation who is a
professional programmer.
From information received
and the gift of an obsolete
System 4 ANSI Cobol manua
{weight 3.5 1b!) and having
just built 4 Nascom II (an ex-
cellent instrument) an
received their Basic manual
(15 double pages), I am now
in the happy position of
being able to do simple pro-
gramming and to understand
the majority of programs
printed in PCW. What would
the situation be if Basic
didn’t exist? We would be
committed to Cobol or
Fortran or some other lan-
guage and I would still be
struggling with chapter two of
the manual, having suffered
a hernia due to carting it
about!

Do professional program-
mers really have to take so
many man/woman hours to
get questionable results or is
it one big con trick? Before
Malcolm and others start
cocking a snoot at the
amateur, let them remember
that it’s the amateur that
gives computing its lifeblood.

“Sure [ believe it’s the third malfunction today. Just try telling those 2,000 warheads
that set off after the second malfunction.”

as it is in electronics and
other sports and sciences. Is
the professional worried that
the amateur and Basic can do
more for computing in
quicker time (and therefore
cheaper) than the profes-
sional?

I suggest that ‘‘Malcolm™
gets down off his high horse
and writes for the good of
both sectors of the industry
and PCW, or moves on to one
of the professional papers
(Steady on — Ed) and makes
way for an enthusiast.

D McFarlane, Histon, Cambs

Off beam

As you may be aware, we ad-
vertised in the August issue of
PCW, offering software and
books under the name Beam
Software,

Our ad vertisement attrac-
ted not only useful business
but an objection from
Beam Office Equipment who
have established extensive
trademarks and other rights
in the Beam name.

As you know, we have dis-
continued use of the name
Beam Software, and apolo-
gised to Beam Office Equip-
ment for the inadvertent
infringement of their right.

We will be continuing our
business in software and
books under our registered
name, Melbourne House
Publishers.

Alfred Milgrom, Leighton
Buzzard

Answers béck

With respect to S Withers’
response to my ‘Computer
Answer’ regarding ‘GETting’
a character from the key-
board of a North Star
Horizon using DOS v5, I am
afraid he is mistaken, I
hadn’t forgotten INCHARS$
at all. My routine does some-
thing that the INCHARS is
incapable of — that is,

return if no key is depressed,
an essential element in inter-
active games.

Sheridan Williams, St Albans

Gun fun

I had great fun with the
UK101 ‘Gunfight’ program
published in the October
PCW. The right hand player
would appear to have a
couple of slight advantages:
for example, he can kill the
left hand player without
hitting him! Also, once the
branches are removed from
the cactii then the bullets
lodge in the cactus but the
left hand man is killed any-
way. Perhaps the impact of
the bullet on the cactus
generates some sort of death
ray. The cure to these prob-
lems is to modify lines 15 and
23 of the program making
PR = 53880 (instead of
53878) and POKE 53256
(instead of 53257) respec-
tively.

John Bass, Grays, Essex
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At last Sue Eisenbach has got her hands ona
British-built system based around the Pascal Microengine!

UCSD Pascal is an operating system
with a language compiler written at the

Institute for Information Systems at the.

University of California at San Diego. It
was devised to run on as large a range of
microprocessors as possible and was
therefore written for an imaginary
machine whose machine code is called
pseudo-code (or p-code). To implement
Pascal on a new machine, all that is
needed is a written interpreter to
translate p-code to the new machine’s
target code. Of course, p-code executes
more slowly than native code since
every statement has to be interpreted.
It was only a matter of time before the
p-code stopped being just an imaginary
code and someone designed a real p-
code processor.

At Western Digital a processor — the
Pascal Microengine (or WD/9000) — was
designed to execute p-code directly. WD
then built a single board computer (the
WD/900), based on the new processor,
and a boxed computer (the WD/90),
based on the single board. Raannd, a
Scottish company, has built an all-in-
one computer, the Raannd SP1, by
enclosing the Western Digital board in a
case that also contains a VDU and disk
drives. The review machine was a proto-
type version of the Raannd SP1.
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The Raannd SP1 comes in an IBM blue
and cream steel case. With dimensions
of 600 mm by 600 mm by 350 mm and
a weight of 30kg (66lb), it is semi-
portable. (That is, I can’t lift it but for
someone who can, it can be moved in
one trip.) A couple of screws hold the
top of the box; when it is removed, the
CRT, disk drives, fan and PSU are
revealed.

The single board computer requires

further dismantling as it is contained in
the bottom section of the case. The
WD 900, the single board computer,
contains the processor, 54k of RAM,
two serial ports, two parallel ports, a
DMA controller and a floppy disk con-
troller.

The heart of the SP1 is a 16-bit
stack oriented processor, the WD/
9000. Western Digital second source
LSI 11s for Digital Equipment and
the WD/9000 seems to be based on the
LSI 11 design, with different micro-
code. The processor comprises five
LSI/MOS circuits each contained in a
40-pin package. These consist of a data
chip containing the ALU, registers and
microinstruction decoder, the control
chip, containing the macroinstruction

decoder, portions of the control cir-
cuitry, the microinstruction counter
and the I/O control logic and three 22
by 512-bit MICROM chips, containing
processor microinstructions. The pro-
cessor requires four power supplies
(+5V,+12V, .5 Vand-12 V).

The memory consists of 32k 16-bit
words (that is 64 kbytes) provided in
32 16k dynamic RAM ICs where each
chip is organised as 16k words by one bit.
The processor communicates with the
memory, peripheral ports and con-
trollers via a 16-bit data bus, a 16-bit
address bus and several control lines.

The WD/900 board contains two
RS232 asynchronous serial ports. One is
used by the SP1 VDU (9600 baud),
leaving the other for a serial printer.
Both ports have switch selectable baud
rates (which are not that easy to reach
as they are on the board rather than on
the back of the case). All devices
(printer, console, disks) are accessed via
a name and the software is configured
so that the second serial port can be
accessed by reading from or writing to
REMOTE (assuming all the necessary
wires have been connected and the baud
rate switch properly set). This port is bi-
directional and so can be used for either
a serial printer or a teletype device. The
review machine had an LA 34 connected
to it for a while, which appeared to
work satisfactorily.

I felt that the SP1 VDU showed
room for improvement. Dr Gordon
Rankin of Raannd said that changes
will be made in the production models.
The CRT display characters were rather
small and were not perfectly steady on
the screen. The screen was behind a
polarising filter which left it rather dark
in my flat. Perhaps in an office environ-
ment with bright light it would be
better although I prefer a glare-free
screen which is usable under variable
lighting conditions. The keyboard
lacked cursor keys and so cursor move-
ment (needed in the editor) requires
two keystrokes. Dr Rankin said that
machines delivered in 1981 would
probably have a cursor and numeric
pad; I hope so.

The serial ports are implemented
with two UC1931A/B ICs, which are
programmable (synchronous or asyn-
chronous). The operating system auto-
matically programs these on loading,
but according to the manual they can
be reprogrammed.

An 8255A programmable peripheral
interface with 24 programmable pins
provides the parallel 1/O. When the
operating system is loaded, it programs
the 8255A to provide an 8-bit input
port (port A), an 8-bit output port
(port B), suitable for a parallel printer,
and an 8-bit control port (port C). The
control port can generate and receive
handshaking signals. Assuming the ap-
propriate wires are connected, port B
should be accessible by transferring files
to the named device PRINTER. This
was not tested on the review machine.

There are four switches on the key-J



board under the disks. Only one switch,
the reset button, was connected. It had
to be held down for several seconds to
boot the system up. Dr Rankin said that
the other switches would be used in the
production model to provide write pro-
tection for each of the drives and to
allow the user choice over which drive
to boot from,

The FD1791/2 floppy disk controller
provided is switch selectable for single
or double density five inch or eight inch
disks and can handle up to four drives
of the same type. It operates under the
control of the DM1883A/B DMA con-
troller which allows data transfers
between the floppy disks and memory
without intervention by the processor.

The drives in the review machine
were MFE 700 double sided, double
density drives. Each disk holds 1600
kbytes unformatted or 1976 blocks
(2 kbyte each) formatted, which is
accessed as two logical volumes. I found
the disks noisy but reliable. The pro-
duction model will probably have MFE
750 drives instead, which are said to be
lighter, quieter, more reliable and use
half the power of the 700s.

Software

In common with all microcomputers
based on the Western Digital chip set,
the Raannd SP1 runs under the UCSD
operating system. UCSD is a two-level
operating system, At the first level it
gives the user the option to E(dit, F(ile,
R(un, C(omp, L(ink, X(ecute, D(ebug,
U(ser restart, I(nitialise, or H(alt.

At this level the user must type a
letter to reach one of the second-level
system programs (except H which
crashes the system and requires the user
to switch the machine off then on to set
it to work again). Anything other than
one of the prompt characters is ignored.

Fundamental to the philosophy of
the operating system is the concept of a
default workfile, which is created by
typing a program into the editor. After
it has been saved, unless the user takes
specific steps to avoid it, all operations
take place on this workfile. The editor
reads it in automatically and, upon
completion of the edit, writes it to
SYSTEM. WRK. TEXT. The compiler
places object code in SYSTEM. WRK.
CODE which can be executed by typing
R. If it doesn’t exist, the compiler is
automatically initiated to compile
SYSTEM. WRK. TEXT into SYSTEM.
WRK.CODE. This is linked to any
library routines needed and then
executed. If SYSTEM.WRK.TEXT
doesn’t exist when the compiler is
called then the user is asked for a file
to compile. The resulting machine
code is put into SYSTEM. WRK. CODE,
As soon as a SYSTEM. WRK. TEXT is
altered in the editor, the operating sys-
tem removes the old SYSTEM. WRK.
CODE. The linker allows the user to
combine several CODE files into
SYSTEM. WRK. CODE. Typing X en-
ables the user to execute any code file.
D invokes the compiler, as the Debugger
was never released.

The concept of a workfile is con-
venient if one is developing a single pro-
gram, but quite irritating when switch-
ing regularly between files (eg entering
and compiling the benchmarks). I per-
sonally don’t like it. To change the
workfile the user has to enter the File
Handler (with F) giving the user the op-
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Our new
tiger’ got
more stripes

Paper Tiger, already the recognised leader in
low-cost impact matrix printers, has been even
further improved. The new Paper Tiger Model 460
carries no less than ten extra features:

® Staggered 9 wire matrix head

® Bidirectional logic-seeking print technique

® Correspondence quality printina 24 x9
matrix cell

® Selectable mono or proportional spacing

® Selectable auto text justification

® Programmable horizontal and vertical tabbing

Teleprinter Equipment Limited —
the peripheral people
70-82 Akeman Street, Tring, Herts. HP23 6A]J. U.K.

Tel: Tring (0442 82) 4011/9 & 5551/9.
Telex: 82362 BATECO G.
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® ‘Fine’ positioning for word processing
® RS-232C (up to 9600 baud) with selectable
XON/XOFF protocol
® Alterable function codes, fonts and characters
® Graphics capability

When the best gets better, you need to know all
about it. Just clip and mail the coupon for the full
story.

I O IS A B WE D B = w
Please send full details of Paper Tiger to:

i QO
Name — — 630
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l Company - '

l Address I
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' Tel: _ - __ = '



G(et, S(ave, W(hat, N(ew,
C(hng, T(rans, D(ate, Q(uit;
Filer: G(et, S(ave, W(hat, N(ew, L(dir,
R(em, C(hng, T(rans, D(ate, Q(uit;
Typing? gets the user;

Filer: B(ad blks, E(xt-dir, K(runch,
M(ake, P(refix, V(ols, X(amine, Z(ero.

The File Handler or Filer provides
a comprehensive set of routines to
manipulate files and disks. The filing
system uses two wild cards ‘=’. and
‘?’. The question mark requests veri-
fication for each file whereas the equals
sign doesn’t. In general the user is
requested to confirm that an action
should be undertaken before any action
takes place. The Filer’s routines are des-
cribed in the table below.

The filer is comprehensive and easy
to use for the first time user. The
prompts mean there is no need to
memorise commands. The major disad-
vantage of the Filer is that many of
these commands are not in the outer
level of the operating system. When one
wants a directory listing, it is irritating
to have to load the Filer (several
seconds), type L, then answer the ques-
tion ‘Dir listing of what vol?’ (volumes
have both user given and number names
and can be accessed by either) before
the directory is read from the disk and
written to the screen.

The user bears more responsibility
for disk maintenance than he would
under CP/M., Whenever a file is written
to disk it is written to the largest free
space available, If the file doesn’t fit
then the writing is unsucessful. (No
linking up of free spaces as in CP/M))
If the filename already exists, then the
file is still written to the first free space
and upon successful writing the original
file is removed. This process has the
tendency to fragment the free space on
a disk and hence to require frequent
file compression using Krunch (which
takes several seconds). Fortunately
krunching does' not move BAD files
forward.

Three editors (YALOE, SCREEN
and L2) come with the system. Which-
ever is renamed SYSTEM.EDITOR is
invoked when a user types E in response
to the outer lever prompt. The review
machine came with SCREEN.EDITOR
as the system editor. It is a screen orien-
tated editor designed for convenient
entry of both programs and text. The
cursor can be moved to anywhere in
the file for insertion or deletion of
characters. The editor is set up for
entering programs; It has an auto indent
feature which causes the cursor to start
the next line with anindentation equal to
that of the last. The editor can be alter-
ed for ordinary text — the auto indent
can be turned off and filling turned on.
Filling allows the user to type between
user set margins without pressing return.
(Not quite as nice as WORDSTAR as
there isn’t automatic right justification,
but still quite nice) SCREEN has a few
bugs in it — sometimes it doesn’t clear
the screen before it overwrites its next
screen full and occasionally it shows
you the cursor one line above or below
its actual position (so insertion or dele-
tion takes place on the wrong line), but
these can be avoided. As a whole
SCREEN is powerful, easy to learn and
a pleasure to use.

YALOE (Yet Another Line Orien-
ljd Editor) appears identical to DEC’s
T

dir, R(em,

ECO type line editor. It is designed

tion to call the fOllOWini functions: — for use on a slow console device or one

that doesn’t have cursor addressing and
it seems bug free. Both SCREEN and
YALOE only allow the user to edit a
file that can fit into memory. (SCREEN
can hold a 26k file whereas YALOE
can hold 42k.) This limitation is over-
come in the third editor Ls. Ls is
supposed to be just like SCREEN
except that it uses a memory buffer so
that files of any size can be edited.
Unfortunately it’s filled with bugs. It
crashes the whole system (the system
didn’t crash when I was using other soft-
ware so it is unlikely that hardware was
at fault). After a crash SYSTEM WRK.
TEXT occupies all the free space on the
disk (eg 300k). Fortunately L2 makes a
backup so this file can have its name
changed to SYSTEM.WRK.TEXT and
editing can continue,

The operating system comes with a
variety of utilities in code form (so they
can be Xecuted). These include a dis-
assembler (which produces a listing with
P-code mnemonics, hex, and any input
or output calls), a librarian (for altering
the SYSTEM.LIBRARY), a simple cal-
culator, a library map and a bootstrap
copier.

UCSD is quite a powerful opera-
ting system, although being written by
students at University .of California at
San Diego it has a somewhat amaturish
feel. The system lacks consistency in
its user interface. In particular some of
the programs in the operating system
require a suffix, some require no suffix
and some don’t care whether the suffix
is included or not. This can be quite
frustrating to a new user but an experi-
enced UCSD user probably doesn’t
think twice about it.

Languages

The UCSD operating system supports
four language translators: compilers for
Pascal, Basic and Fortran 77 and an
adaptable assembler for the machine
that UCSD is running on. The review
machine came with just the Pascal com-
piler. There is no P-code macro assemb-
ler available but the Basic and Fortran
77 compilers (both written in Pascal)
should be available if desired. The Pas-
cal compiler was the first written for
microcomputers and _has become an

File command table

I Get-Get a new file for the workfile.

industry  standard. Other
compilers written for microcomputers
tend to show the influence of the UCSD
version,

UCSD Pascal is quite close to
that described in Jensen and Wirth.
The major alterations were implemented
to take advantage of the interactive
nature of the system. In particular
input and output default to the terminal
rather than a file, and a file type of
‘interactive’ exists so that interactive
input doesn’t hang the system (as it
would in standard Pascal). It has an
additional data type ‘STRING’ and an
appropriate set of intrinsic functions
and procedures, In order to take advan-
tage of the random access capabilities
of disks, UCSD Pascal provides random
access files as well as standard sequential
access files,

Other additions to the language
include the ability to segment a program
into up to seven overlays, long integers
(up to 36 digits) and CASE statements
that don’t crash if there isn’t a label
to match the CASE selector (control
just drops through to the first state-
ment after the CASE statement).

Potential

The SP1 is aimed at software houses
who have, or are planning to develop,
business software on a UCSD system
(probably an Apple) and want a larger
system for customers who want an
upgrade, Programs should transfer
directly from an Apple onto the SP1,
with its substantially faster processor
(I haven’t benchmarked Apple Pascai
but after it has been compiled into p-
code it still must be interpreted for the
6502) and much larger disks (2 Mb).
Its case has been designed to look at
home in a business environment.

The other market at which the
SP1 is aimed is the academic one. Lack
of interpreted Basic and graphics rules
it out as a machine for schools but it is
quite a nice machine for teaching Pascal.
Regrettably, UCSD turtle graphics are
not supported by the Raannd hardware.

Documentation

Documentation tends to be the last item
any manufacturer gets around to pro-
ducing. Since the review system was a

Save-Save the workfile under another name.

What-Find out what the workfile is.
New -Clear the workfile.

Ldir-List a directory.

Rem-Remove a file from the directory.
Chng-Change the name of a file.

Trans-Transfer a file (or disk) to another place. A transfer can occur to another

disk, the prii.cer or the screen.

Data-Allows the date to be changed. All directory listings include dates.
Quit-Returns the user to the outer level of the operating system.

Bad blks-Checks a disk for bad blocks.

Ext-dir-Lists a directory with informationabout file typesand space usage of disk.

Krunch-Compresses all the files on a disk.

Make-Makes a disk file with the specified name. :

Prefix-Allows the user to change the default disk. The default disk can be differ-
ent from the system disk in which case the operating system will look on one
disk for the system (and SYSTEM .WRK =) and another for all other files.
Vols-Allows the user to see which volumes are on line. On the review machine I
these included four disks (each side of a disk is a different volume), the console

and a remote port.

Xamine-Allows the user to examine possible bad blocks and to create files with

suffix BAD to contain them.
l_Zero-Ret‘ormat:s a disk.

- |
Pascal

§
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grips with machine language,

MIKRO ASSEMBLER makes full use of PET’s Basic editor to pack a full-featured
assembler into a single 4k chip which plugs into one of the 3 spare sockets. When
you power up you will be just a SYS command away from being able to program in
Assembler, Basic, or even both at once!

to edit and debug your code.

MAKRO ASSEMBLER really needs a 32k machine, though a 16k version is available.
You can define macros with up to 9 parameters, and they may be nested to a depth of
five! As source files can be appended you could build up a library of useful macro
definitions - then bring them into your programs at will.
standard assembler features plus a user-friendly editor - all for £50 plus VAT.
THE PETMASTER SUPERCHIP
many of the features of the new 8032 SuperPET - and much more besides.
entry of Basic and an auto-repeat facility are popular features, but the advanced
programmer will find the User Definable Function Keys innovative and invaluable!
Fully compatible with the PROGRAMMER'S TOOLKIT (£29 + VAT)

programs in our
FREE catalogue!

mikro and makro

- TWO GREAT BRITISH ASSEMBLERS FOR THE CBM PET

Whether you are an experienced 6502 programmer or just getting to
one of these assemblers is right for you!

There are just three new commands to learn
because source code is written just like a Basic program - and if the Programmer’s
Toolkit is fitted you can use functions like FIND,DELETE,RENUMBER,APPEND and HELP

For any PET, tape or disk, MIKRO costs £50 plus VAT.

MAKRO has all the

(£45 + VAT) gives owners of standard 40 column PETs

LOOK OUT for our BASIC 4 compatible
SUPERCHIP and TOOLKIT available soon!

Single key

SUPERSOFT

28 Burwood Avenue, Eastcote, Pinner, Middlesex
Telephone: 01-866 3326

SUPER STARTREK(B/IGK)— the final
Frontler! Your mission is to destroy the
Klingon fleet in time to save the Federa-
tion. Phaser banks, photon torpedoes and

on-board computer are operational. o F
£9.95
INVASION EARTH!MC/G) — fast
version of the popular arcade game. 4
invader types/intelligent homing, explo-
ding, angled, direct, multiple warhead &
radio-jamming missiles/40 skill levels
Only £9.95
Super LlFE#MC{G) — the BEST! -
Evolution of a biological colony with
100 by 125 cell array (2/3 or 3/4 op-
tions), Use the 21 standard patterns or
set individual pixels, Rotate & reflect
any pattern, Select from 10 speeds.
Evolution can be halted, patterns modi-
fied & new speed set. Extensive instruc-
tions-overlay technique keeps program
within 8K, SIMPLY FASCINATING!
£8 95
DEMONOES (B) — another arcade game!
Played against the computer or other
player, Make your opponent crash into
the wall or his own or your tracks, Fast
& competitive, 6.95
ALIEN LABYRINTH (B/G/min 16K) =
You are trapped in a maze with an invisi-
ble alien creature. Find the exit before
being eaten, Proximity & direction of
alien reported each move. Superb 3D
graphics, 7.95
MINI-TOOLBOX (MC) — aid to BASIC
programming. Features are:- REP
KEY, AUTO line numbering, Decxmal
to HEX & HEX to Decimal conversions,
RECOVER (from CLOAD error) &
Multiple USR(X) routines. Resides in
spare memory from OCS8OHEX. £7.95

hi

Spacefighter (B/G) £7.95
Death Run ()B/ £6.95
Driver (B/G £6.95
Sheepdog Trial £5.95
Secret Agent (B/G) £5.95
Slalom (B £5.95
Submanne Chase (B/G) £5.45
Renumber (MC) £6.95
Stock Market (B) £6.45
Scramble (B) £5.45
Hammurabi (B) £6.45
Biorhythm (B/G £4.45
Code-Breaker £4.95
Labyrinth (BI £5.45

PROGRAMS WANTE

BRIDGE, DRAUGHTS BUSINESS

APPLICATIONS, SPACE GAMES with

gRAPHICS C.A.L. & other original
eas,

WRITTEN ANY PROGRAMS ?

WE PAY HANDSOME ROYALTIES !
PROGRAM COMPETITION — 3 XTAL
BASICS TO BE WON — Send SAE
marked “Competition® for details.
(Closing Date 10th January 1981)

Now you can make music with NASCO
NASCOM, Easy to follow program
allows you to key in old favourites or
have fun composing your own tunes, 7
octave range with staccato option, 9
tempos, Set note duration or tap in
rhythm as required.
Comprehensive editing. Delete, insert or
amend notes. Single-step forwards &
backwards through tune, Add new lines
within declared array size.
The program includes tape generating &
play-back routines & is supplied with 2
demonstration melodies & instructions
for connecting your Nascom to an ampli-
fier /speaker such as our unit below,
Min.16K required — please state T4 or
Nas- sys/2 or 4 MHz/with or without
graphic Only £13.95
AUDlO INTERFACE BOARD &
SPEAKER — Compact & ready assemb-
led, suitable for use with ‘MUSIC BOX’
& other ‘sound effects’ programs, 3
simple connections, Complete with
instructions on programming for SOlélgd;.

BUTTERFLY (B/G) — enjoy mental
arithmetic! Race caterpillars across the
screen by answering + — x + questions,
Large, easy to read numerals, stunning
graphics, Special features include handi-
caps & demonstration of tables, Ages
5-11 approx £7.95

READING TEST CARDS (I?/GJ =
help 3-6 year olds to read. om
words from specified groups display-
ed in characters 4 lines high, or input
your own choice of words. £5.95

**NASCOM 1 — Cottis Blandford
Cassette Interface for N2 format, relia—
bility & fastload.£16.300r £13 30
with program.

All programs supplied on cassettes, B =
BASIC. MC = Machine Code. G = Graph-
ics 8K RAM required unless otherwise
stated. PLEASE GIVE FULL DETAILS
OF YOUR NASCOM.

Send Chl /PO + 45p/order P &P or SAE
for FULL catalogue to

PROGRAM POWER 5 Wensley Road.,
Leeds LS7 2

Telephone: (0532) 683186,
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prototype, it did not contain the final
version of the documentation. Instead,
I was provided with the Western Digital
WD/90 Pascal Microengine Reference
Manual and a one page advertis-
ing blurb for the Raand SP1. The
manual is really two books with a
manila paper separator between them.
The first is called the User’s Manual
while the second is called the Pascal
Operations Manual. Actually the first is
a hardware manual and the second an
amended version of the standard UCSD
Pascal operating system manual.

Raannd says that the SP1 will be
supplied with the following: a hard-
ware manual based on the Western
Digital User Manual altered to describe
the SP1; a software manual based on the
Western Digital Pascal Operations
Manual; the Pascal User’s Manual and
Report by Jensen and Wirth; and Micro-
computer Problem Solving Using Pascal
by Ken Bowles.

I hope that the Raannd manuals are
slightly more accurate than their adver-
tising blurb, which is filled with com-

Ataglance
FIRST IMPRESSIONS

Looks Fskkk

Setting Up Fogkok

Ease of Use #k

HIGH LEVEL LANGUAGES

Basic n/a

Cobol n/a

Fortran n/a

Pascal Hkckk

System Software H Ak

| PACKAGES Y

PERFORMANCE — =

Processor ok ook

Cassette n/a

Disks Aok kok

Bus n/a

EXPANDABILITY sl gl

Memory afa

Cassettes n/a

| Disks n/a

| COMPATIBILITY

| Hardware sk

i Software Boo
DOCUMENTATION e

| VALUE FOR MONEY I

*x kx* excelleni, **** V_  good, *** good,

fair, * poor.

Benchmark Timings (in seconds)

[ Program Name Timing
Magnifier 0.85
Forloop 952
Whileloop 9.2
Repeatioop 9.09
Literalassign 11.02
Memoryaccess 11.45
Vector 26.40
Equalif 15.96
Unequalif 15.78
Real algebra 6.79
Real arithmetic 8.75
Noparameter 4.55
Value 496
Reference % ?)(8)
Maths I

L|_ e T

parisons between this and other UCSD
Pascal systems (both speed and memory
usage) that don’t check out.

The Bowles book is a very good
textbook for learning UCSD Pascal. It
places a strong emphasis on Turtle
graphics, which unfortunately aren’t
supported on the SP1. Although Bowles
produced a very readable introductory
text it doesn’t cover the full language
(among the omissions are files and poin-
ter types) and makes a rather poor
reference work (it’s too chatty and not
indexed). The Jensen and Wirth book
on the other hand is quite easy to use
as a reference but probably too con-
cise to be used as a text. Of course it
is a reference for standard Pascal rather
than UCSD Pascal and so it doesn’t
accurately describe the language imple-
mented on the SP1. The Pascal Opera-
tions Manual contains a list of differen-
ces between UCSD Pascal and standard
Pascal and so it needs to be used in
conjunction with the User Manual and
Report.

[ thought that the Western Digital
hardware manual was quite reason-
able. Although it doesn’t contain an
index, the table of contents is quite
comprehensive, including an overview,
installation, operating and trouble-
shooting procedures, plus the theory of
operations. The manual contains a large
number of illustrations and tables.

The Pascal Operations Manual isn’t
quite so good. Firstly, it seems to des-
cribe a later release of software than I
had. (Who knows — maybe the produc-
tion model’s software will fit the
manual.) Secondly and more importan-
tly, it is confusing — emphasis isn’t
placed on the important points. For
example, in the file handling section a
command M(ake is described for creat-
ing a file entry in the directory and
reserving space on the disk for it. Un-
fortunately it doesn’t say how to get
anything onto that disk space or when
the command might be used. It is an
improvement, though, when compared
to the UCSD standard manual. There
are no pages out of order and explana-
tions are somewhat lengthier, especially
concerning P-code.

I doubt that the Raannd manuals will
be markedly better, as alteration to the
Western Digital manual had not been
started at the time of the review.

Expansion

The Raannd SP1 will be sold as a fully
expanded system only. There is no cur-
rent plan for adding any optional extras
to the system.

Prices

Raannd is not planning to sell its
computer on a one-off basis. Their

Technical Data

WD/9000 Pascal MICROENGINE chip set (16-bit micro})

CPU:

Memory: 64 kbytes dynamic RAM

Keyboard: 54 keys

Screen: White P4 phosphor with polarised filter
Cassette: N/A

Disks: 8in, double density, double sided
Ports: 1 serial, 2 parallel

System Software: UCSD Pascal Operating System
Languages: Pascal

pricing structure reflects this policy and

is as follows:

1 off £5500 '
2—4 £5000

5—9 £4500

10—19 £4000

20+ £3500

It will be up to any dealer to fix a |
price. At the time of this review, Dicoll
and Pronto have decided to carry the
machine.

Conclusion

The Western Digital Microengine is a
computer whose hardware was design-
ed to execute UCSD Pascal efficiently.
If one wants to work in this software
environment there can be no faster
implementation than this. The Raannd
single-unit computer is based on the
Microengine. I found the review
machine robust, reliable and attractive
and, assuming its preproduction teeth-
ing problems are solved (in particular a
more stable display, a cursor pad and
documentation), it should be quite a
nice machine. Since this particular sys-
tem contains quite a large amount of
disk space and doesn’t contain the hard-
ware necessary to run UCSD graphics
software, its primary potential market
must be commercial software houses.
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LOSERS WEEPERS

Half the people you meet today are not preoccupied
with pollution, perversion or persecution. It’s worse
than that — they ve lost a copy or two of PCW and
don’t know where to find replacements.

So keep your copies of PCW in a beautiful bright
yellow binder. £2.95 worth of smart security.

Just check the coupon at the foot of the page.




PASCAL
BENCHMARKING

A suite of standard Benchmark programs have long been a feature of PCW’s Benchtests

but as they’re written in Basic they were obviously unsuitable. for this month’s

Benchtest of the Pascal Microengine-based Raannd SP1. Chris Sadler and Sue Eisenbach -

authors

| of our Pascal series - - have therefore devised a set of Pascal Benchmarks, which will be
used in all future PCW Benchtests of machines which run Pascal.

When comparing the performance of
different microcomputer systems, it is
helpful to try to identify the different
elements which contribute to that per-
formance. Firstly, however, it is impor-
tant to categorize those properties
which characterize ‘high’ performance
and, for the purpose of this discussion,
the following definition will be adopted:
a system will be considered to have
demonstrated high performance if its
operation  (relative to competing
systems) is fast, efficient and reliable;
and if it can produce correct results
with convenience of operation. These
terms take on varying degrees of
relevance when considered in relation to
the different components of a system. It
is therefore necessary to separate out
those factors which may contribute to,
or detract from, these qualities in
different contexts.

Starting with the hardware, it is clear
that the speed of execution will depend
on the particular processor used and on
the design of the outlying system — eg
width of the bus, I/O cycles, ete. Like-
wise, reliability in this context, together
with the correctness of resuits, will
depend on decisions made by the
designers of the entire configuration —
have they cut corners on the quality of
various system components forinstance?
The next major element to consider is
| the operating system and here reliability
can be interpreted as consistent
behaviour (eg does it always give the
same error message when the same con-
dition arises under different circum-
stances? Do default values apply giobally
. or only for specific commands?). Con-

venience of use implies that interaction
with the user is unambiguous, flexible
and ‘friendly’. Finally, the speed of
operation at system level depends
crucially on the efficiency of the
. system routines and utilities, particularly
those that deal with disk access and
other I/O activity.

The third element is the language
translator which, for the purposes of
this article, is a Pascal compiler. Once
again, it is the competence of the
designer which is being judged. An
efficient compiler will produce code

which executes rapidly, while reliability
and correctness here refer to the legality
of the source code which the compiler
will accept. (For Pascal, a suite of pro-
grams exists which fully tests these
aspects of a compiler — details can be
had from Dr Brian Wichman of the
National Physical Laboratory.) Conven-
ience of operation might imply, for
instance, that effectual error messages
and supporting diagnostics are provided.

The above discussion {summarised in
Table 1) should place into perspective
the role of the Benchmarks to be
analysed in the next section. These
don’t cover everything one needs to
know about a system — instead, they
concentrate specifically on the skill with
which the compiler writer has im-
plemented certain features of the
language, with particular reference to
the execution speed of the ensuing
object code and, additionally
(inevitably), on the performance of the
processor in handling that code. They
are perhaps analogous to the petrol
consumption tests given in car advertise-
ments — a necessary (and objective) set
of statistics, but by no means enough
information with which to judge the
whole car.

The Benchmarks

The idea behind these Benchmarks has
been to try to isolate specific features of
the language (ie instructions) so that the
performance of any particular compiler
in dealing with these features can be
measured. Every attempt has been made
to eliminate extraneous system-specific

factors (like disk transfers) so that it is
only the effect of the processor exe-
cuting the compiled code that will be
detected. In each case execution begins
with the letter S (for start) and finishes
with E (for end). These characters in-
dicate when the stopwatch button
should be pressed and are inevitable
overheads in the process — a system
with slow I/O will fare relatively worse
than a speedier system, regardless of the
quality of the compiler.

In addition, in order to give meaning:
ful intervals for timing, each process is
embedded in a loop (1...10000 in most
cases as opposed to the smaller loop iu
PC¥"s Basic Benchmarks). The first test
is called MAGNIFIER and consists
solely of the S and E signals and ‘the
loop. By subtracting its time from those
of the ensuing Benchmarks, the timing
for 10,000 instances of the single in-
struction or feature under considération
can be calculated. The specific features
can be grouped under broader ‘con-
struct’ headings as in Table 2. The
individual Benchmark names are in-
tended to be self-explanatory.

Figure 3 contains a listing of the
Benchmark which can be input as in-
dividual programs and ‘run by hand’.

Compiler design

Now that the goals of the Benchimarks
have been fully declared, it would be as
well to review some of the features of
compiler design which may affect the
results produced. It is worth noting that
no account has been taken of the speed
with which the compiler performs, al-

Hardware Operating System Compiler ]
Speed processor and bus efficient utilities
Efficiency processor and bus efficient utilities Benchmarks
Reliability good design, high consistent structure good design

quality components
Correctness | good design, high consistent structure legality of syntax
of Results quality components
Convenience | packaging and friendly and flexible | effective diagnostics
of Operation | finish

Table 1

ety
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Category Benchmark name Function

Overheads MAGNIFIER Measure of overhead involved in
timing other benchmarks.

Loops FORLOOP 10 iterations of FOR—DO loop.

WHILELOOP 10 iterations of WHILE—DO loop.

REPEATLOOP 10 iterations of REPEAT—UNTIL
loop.

Assignments LITERALASSIGN 19 assignments of constant value.
MEMORYACCESS 19 assignments of a stored value.
REALARITHMETIC | Single assignment of expression in

which all arithmetic operations occur
on constant values.

REALALGEBRA Single assignment of expression in
which all operations occur on
symbolic values,

VECTOR 10 assignments involving array element
access.

Branches EQUALIF 19 operations of IFFTHEN—ELSE in
which each branch is executed with
equal frequency.

UNEQUALIF 10 operations of IF-THEN—ELSE in
which the THEN branch is executed
only once.

Procedures NOPARAMETERS 5 nested procedure calls with no
parameters.

VALUE 5 nested procedure calls with call-by-
value parameters,

REFERENCE 5 nested procedure calls with call-
by reference parameters. |

Library calls MATHS 2 calls to library functions. |

Notes:

1 All timings can be offset by the MAGNIFIER measurement which takes account

of the common overheads.

2 In MATHS, the MAGNIFIER loop has been reduced to 1000 to give a more

reasonable figure.

3 The assignment and branch Benchmarks are all embedded in FORLOOP so an

additional adjustment is necessary.

4 IF-THEN—ELSE has been given two tests because it is often faster to place the
more frequently accessed segment in one branch or the other.
5 The procedure calls have been nested in order to investigate the build-up of the

stack (and its effect on processing).

6 In VECTOR, matrix elements are employed on both sides of the assignment to
investigate index addressing — compare with MEMORYACCESS. The initial
assignment occurs only once so should be too short to affect the measurement.

Table 2

though this is a significant factor,
especially to someone doing a large
amount of development work. Instead,
the Benchmarks investigate the perfor-
mance of the target (object) code, but it
is not only speed that needs to be
reckoned with. Some compilers are
written to produce p-code — the
machine code of a (hypothetical)
pseudo-machine. To run these objects
on a real machine, a p-code interpreter
is required which dynamically translates
the p-code instructions into the native
code of the host machine at run-time.
Clearly, these compilers can be expected
to produce slower times (all else being
equal) than their alternatives which
translate directly into native code,
cutting out the overhead of the p-
machine. As a variation of the latter
approach, some compilers generate
assembler language macros which are
subsequently submitted to a macro-
assembler which, in turn, produces
the object code. This extra step
lengthens the time taken to prepare a

program for each execution but offers
great flexibility during overall develop-
ment, particularly for optimisation and
‘system’ work. Finally, the Pascal Micro-
engine (reviewed elsewhere in this issue)
is a real implementation of the pseudo-
machine, so its native code is p-code.
The second point has more to do
with those language features whose im-
plementation is open to a much freer
interpretation on the part of the
designer. In particular, the idea of sets
and set manipulation, packing and un-
packing, dynamic allocation of space
(the heap) and garbage collection have
not been incorporated into Benchmarks
because it was felt that the variations in
implementation were likely to be so
wide as to defy comparison. Addition-
ally, these are among the features most
frequently left out of certain compilers
which would not, in consequence, be
comparable at all. The arithmetic
operators are looked at in REAL.
ARITHMETIC and REALALGEBRA
and some typical library functions are

referred to in MATHS. Considerably
more could be made of the mathematical
facilities available, but only at the ex-
pense of a substantial increase in the
total number of Benchmarks could such
features as the precision and speed of
different modes of data representation,
the accuracy of the function results and
the performance of any floating point
hardware be investigated.

Thirdly, certain features have not
been considered suitable for Benchmarks
because they tend to be intrinsically
non-standard. In particular, the issue of
disk-file access has been passed over be-
cause there are too many contributory
variables to allow any meaningful
measurements. This is not to say that
non-standard features (like random
access facilities) are necessarily a bad
thing. In fact, they are usually more of a
help than a hindrance — provided the
user sticks to a single system. The com-
piler designer would not go to the
trouble of implementing them if this
were not the case. However, it is not
possible to design ‘objective’ tests to
compare such variable features.

Finally, compilers may differ widely
in terms of the types and sizes of the
source programs which they will accept,
and these are not investigated in much
detail in the Benchmarks. Legality can
be checked for with Dr Wichman’s suite,
but this will give no indication of what
size program will bring the compiler to a
standstill. The compiler writer will have
had to have made a number of decisions
about how to apportion the compiler’s
work-space into stack space, variable
lists and tables, etc, and these para-
meters, although crucial to a con-
sideration of the development environ-
ment which a system offers (how deep
can procedure nesting go? How 'big can
an array be? .. . etc), are not easily
accessible to tests of thisnature. Perhaps
a future set of tests could be devised
which investigates the space-utilisation
of compilers as opposed to their time-
efficiency as measured here.

Conclusion

In the meantime, the Benchmarks are
offered as a means of testing some
aspects of a compiler’s performance
against those of other compilers. Below
are the measurements for our Heathkit
H-11A (LSI 11/2) under UCSD and
with the EIS chip in. Any figures for
other systems would be welcome. Send
them to Pascal Benchtests, PCW, 14
Rathbone Place, London W1P 1DE.

H-11A Benchmarks

l MAGNIFIER 3.88

| FORLOOP 42.76
WHILELOOP 40.11
REPEATLOOQOP 35.00
LITERALASSIGN 4995
MEMORYACCESS 52.04
REALARITHMETIC 61.74
REALALGEBRA 40.61
VECTOR 102.89
EQUALIF 66.79
UNEQUALIF 65.79
NOPARAMETERS 26.40
VALUE 29.31
REFERENCE 29.69
MATHS 25.30

l (All times in seconds)
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program maghnifier ;
var k : integer ;
begin

writeln (’s’) ;

writeln (’e’)
end

fork:=1to 10000 do ;

program forloop ;
var j, k : integer ;

begin
writeln (’s’) ;
fork : =1 to 10000 do
forj: =1to 10 do;
writeln (’e’)
end.

program whileloop ;

var j, k : integer ;

begin
writeln (’s’) ;
fork : =1 to 10000 do
begin

end ;
writeln (’e’)
end .

s =l &
while j<=10doj:=j+1

(program repeatloop ;
var J, k : integer ;
begin
writeln (’s’) ;
fork:=11to 10000 do
begm
=0l
repeat
jr=j+1
until j > 10,
end ;
writeln (’e’)
end .

program literalassign ;
var j, k,1: integer ;
begin

writeln (’s’) ;

fork: =1to 10000 do

writeln (’e’)
end .

forj:=1to 10 dol: =

K

program memoryaccess ;
var j, k, 1 : integer ;
begin

writeln (’s’) ;

fork: =1to 10000 do

writeln (’e’)
end .

forj:=1to 10dol: =

program realarithmetic ;
var Xk : integer ;

X : real ;
begin
for k =1 to 10000 do
=k/2*¥3+4—5,
wrlteln( ’e’)
end .

program realalgebra ;
var k : integer ,
X : real ;
begin
writeln (’s’) ;
fork : =1 to 10000 do
x: =k/k*k+k—k;
writeln (’e’)
end .

program vector ;
var k, j : integer ;

matrix : array [0. . 10] of integer ;
begin

writeln (’s’) ; P

matrix[0] :

fork:=1to 10000 do

forj: =to 10 do
matrix{j] : = matrix[j—1] ;

writeln (’e’)

end .

program equalif ;
var J, k, 1 : integer ;
begin
writeln (’s )
fork: = to 10000 do
forj:=1to 10 do
ifj<6thenl:
elsel:

=l

) =0,
writeln (’e’)

end

program value ;
var j, k : integer ;
procedure valueb (i : integer) ;
begin
=l
end ;
procedure value4 (i : integer) ;
begin
valueb (i)
end ;
procedure value3 (i : integer) ;
begin

value4 (i)
end ;
procedure value2 (i : integer) ;
begin
value3 (i)
end ;
procedure valuel (i : integer) ;
begin
value2 (i)
end ;
begin

wrlteln( s);

=03
for k:=1to 10000 do
valuel gj) 3
writeln (’e’)
end .

program unequalif ;
var j, k, 1 : integer ;
begin
writeln (’s )
fork: = to 10000 do
forj: =1to 10 do
ifj<2thenl: =1
elsel:=0
writeln (’e’)
end .

program noparameters ,
var ), k : integer ;
procedure noneb

begin
j:=1
end ;
procedure none4 ;
begin
noneb
end ;
procedure none3 ;
begin
none4
end ;
procedure none2 ;
begin
none3
end ;
procedure nonel ;
begin
none2
end ;
begin

wnteln( ’s’)

for k:=1to 10000 do
nonel ;
writeln (’e’)
end .

program reference ;
var |, k : integer ;
procedure refer5 (var i : integer) ;
begm
end
procedure referd (vari : integer) ;
begin
refer5 (i)
end ;
procedure refer3 (var i : integer) ;
begin
refer4 (i)
end ;
procedure refer2 (vari : integer) ;
begin
refer3 (i)
end ;
procedure referl (var i : integer) ;
begin
refer2 (i)
end ;
begin
wrlteln (’s’) ;

=0,
for k :=1to 10000 do
referl @) ;
writeln (’e’)
end .

program maths ;
var k : integer ;
X,y :real;
begin
writeln (’s’) ;
fork : =1 to 10000 do

begin
x : = exp(k) ;
y : = sin(k)
end ;
writeln (Ce)
end .
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satalennarnne o VIDE o amter Cstms un fron pROE:
w1l u pro ection agalns under - . - 1 o
:k;?:l[.ﬂe and complex graphics created MICROTA" enteizﬁe;g::;?gergl:;3%@“;%;%31%:?
et . CASIOSOVSO02P = ovifws oo
address without scrolling 6
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¥ TEXTRA text display - a full screenful of text Christmas spirit.
displayed direct from the keyboard *?;E- SUPER SANTA - Now you've caught the reindeer, it's time
¥ Graphics Design Toolkit - 'Graphics Underlay' and to pop the presents down the chimneys, or at least, it's
'Screen Address Indicator' to speed your graphics design time to try to! Once again, great graphics, some neat
3} Precision Random Number Generator - a great improvement twists, and a deceptively simple game to enthrall
on Microsoft's RND youngsters of all ages.
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licetions
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Malcolm Banthorpe is already well known to PCW readers for his
articles on colour and three dimensional plotting. This month he
ponders the true nature of computer art, illustrating his theme with a

bumper selection of pictu

Mention ‘art’ and ‘computer’ in the
same breath and someone is bound to
question whether the two words --
generally considered to be mutually ex-
clusive — can have any sort of valid
connection. Yet almost since their in-
ception, attempts have been made to
use computers for aesthetic purposes, to
generate music and poetry as well as
graphic art — the subject of this article.

Computer art is still far from gaining
critical acceptance, placing it in a
similar position to that suffered by
photography for many years. A wider
acceptance of computer art may occur
when, as is starting to happen, com-
puters are held in less awe and silicon
chips cease being the subjects of sen-
sational media reports.

Critics find computer art hard to
accept because it requires no animal
skills like those of painting or sculpting.
Although it possesses many of the
attributes of conventional art, it cannot
be judged by the same criteria. What it
does require of its practitioners is some
‘| appreciation of computer science and
programming, and it therefore appeals
to both artists and technologists, some
of whom have welcomed it as a unique
fusion of the disciplines.

A common stumbling block to public
acceptance is the belief that “if it’s pro-
duced by a machine, then it can’t be
art,” an attitude that is widespread, but
which misses the point that the com-
puter is merely being used as a tool
and, as such, is similar in principle to
the painter’s brush. The computer is
commonly regarded as a sort of auto-.
nomous being, responsible for its own
output: few realise that the computer
can do nothing at all without pro-
gramming. Politicians and bureaucrats
are fond of this image because it allows
them to attribute mistakes to ‘com-
puter error’ when it would be more
honest to blame the programmer or the
person who supplied the faulty data.

res from his scrapbook.

The use of the term ‘artificial in-
telligence’, though not always apposite
in the context of computer art, may
partially be responsible for the mis-
conception that the computer has some-
how created the work. Another factor is
the considerable random element of
much computer art, which removes
some of the detail of the work from the
direct control of the programmer. It is
nevertheless the set of instructions (ie
the program) that the programmer
feeds into the computer — including
which parameters will be randomly
determined and within what limits
which is entirely responsible for the
computer’s output.

As for the examples accompanying
this article, I'll just say that they'’re
designs and patterns produced for their
own sake, on a computer. Some of them
involve the plotting of mathematical
functions (though nothing more com-
plex than a few sines and cosines), but
their purpose is not to illustrate those
functions, merely to produce an
aesthetically pleasing visual effect. As
it’s quite possible that someone will
now object to my use of the expression
‘aesthetically pleasing’ to describe com-
puter output, I'll stop trying to justify
the title before my arguments become
completely circular.

The sort of computer art that I’'m
writing about here covers a wide variety
of graphics programs. Sometimes the
results are similar in appearance to
work which could have been produced
by more conventional means. Other
examples suggest the means of their
generation. In all cases, however, the
aim is to produce a design which ex-
ploits those characteristics unique to the
computer. There is little point in using a
computer to emulate a design which
could have been more easily produced
manually: one of the useful charac-
teristics of the computer is its ability to
repeatedly perform complex instruc-

tions, without error or fatigue; hence its |
effectiveness in generating patterns
which would otherwise require an un.
reasonable amount of time and effort.
Computer graphic designs differ from
their manually produced counterparts in
the way in which they are initially con-
ceived, Generally, if one were producing
a design manually, one would start with
a mental picture of the design and then
set about achieving it in practice. In
computer art, a more usual starting
point is an idea for a programming tech-
nique which is then tried, with only a
vague idea of what the outcome will be,
Often two or more techniques, of
known effect, will be combined to *“see
what happens”. This is, of course, a
broad generalisation and it is not
possible to categorise all computer and
conventional art so simply. There are
times when, with a knowledge of tech-
niques and their effects on a particular
machine, it is possible to visualise a
result and then set about achieving it.
An important aspect of computer
art is the balance between explicit rules
and random decisions. A program which
is totally explicit will produce the same
output each time it is run. Provision
may be made to vary some of the
parameters via user inputs such as the
keyboard but the results will still be
repeatable for any given input and will
be totally in the control of the pro-
grammer. Alternatively, some or all of
the program parameters may be deter-
mined by a random number generator.
One of the joys of computer art is
the production of results which cannot
be entirely predicted (and are occasion-
ally unpredictably awful), by virtue of
this random element. The range of
random values which may be generated
for a given parameter needs to be care-
fully controlled, otherwise the design
can easily degenerate into visual ‘noise’
or chaos. A suitable range for each
parameter can only be determined em-
pirically. There is also the question of
which parameters should have a random
element and which should be fully pre-
determined. Again only trial and error
can suggest the correct balance for a
particular program. When initially ex-
perimenting with a program, it is a
good idea to manually vary just one
parameter at a time, so that the effect
can be observed and a useful range of
values found. The best results are often
obtained by making a parameter par-
tially predetermined and partially ran-
dom. For instance, a horizontal co-
ordinate may be calculated as a function
of the vertical coordinate pius a random
number, eg:
H=V *15+RND(1) *4
Interactive computer art offers some
interesting possibilities in the way that
the progress of a program may be con-
trolled. As well as the more obvious
human interfaces such as the keyboard
and joystick controls, it is possible to
communicate with the computer by
means of sound and light. Richard
Lawrence has shown (PCW March 1980)
how, by means of a simple machine
code routine and a microphone con-
nected via an amplifier to the cassette
port of an ITT or Apple computer, it
was possible to control the program
with sound. A method of changing the
colour of the display by whistling notes
of different pitches was shown. A trivial
example, perhaps, but it gives a good
idea of what can be achieved with a
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little imagination, A further level of
sophistication would be to use a voice
recognition program. It would also be
easy to interface a photosensitive
element so that a program is initiated or
changed by, for instance, the shadow of
someone standing in front of the com-
puter.

In all the examples shown on page 65,
the graphics were designed to be
displayed directly on a cathode ray tube

a video monitor or TV, Other pro-
grams may be designed to produce an
output to a printer or plotter. The ad-
vantages of a CRT output are that it is
generally cheaper and faster than hard
copy, it can display dynamic as well as
static images, and is clearly superior
where a colour display is involved. A
printer or plotter can provide an instant
permanent record of the computer out-
put and a plotter has an added advan-
tage when greater detail is required.
Where a permanent record of a CRT
display is required, it is a fairly simple
matter to photograph the screen. Where
moving images are involved, film can be
used, although because of the problems
of synchronising the camera shutter
with the television frame rate, it is easier
to photograph one frame at a time. This
frame-by-frame technique has the ad-
vantage that it can allow designs whose
plotting time is slow to be animated.
Video tape would provide a more con-
venient medium for the direct storage of
moving images, but hasn’t, to my know-
ledge, been used to any extent in this
context. Some computers provide a
video signal which is sufficiently stan-
dard to be recorded on a domestic
video cassette recorder, but those which
generate -a 525 line, 30 frame per
second American standard signal are un-
likely to be successful in this respect un-
less you have a dual standard VCR.

The computer I used was an ITT
2020 and the photographs taken
directly from the screen of a 13”
portable colour TV set. The ITT 2020
can generate genuine high resolution
graphics in four colours, plus black and
white. The colour system used, like that
on the Apple, has some limitations, but
these can be largely overcome (see last
month’s PCW). In fact, I've exploited
some of the quirks of the system to pro-
duce specific effects. The fact that each
screen point can only appear in one
colour permits some interesting tex-
tures. Although only four colours are
directly available, programming allows
additional colours to be effectively dis-
played through a form of mixing.

Genuine high resolution graphics
(ie with each point on the screen in-
dividually addressable, as opposed to
the pixel graphics which some manu-
facturers still persist in describing as
high resolution) is the most versatile
system for computer art and most other
graphics applications. It is, however,
essential, and the lower resolution pixel

graphics (typically 40 x 25 or 48 x 16)
can be used to experiment with various
design concepts, though they allow less
freedom as one is restricted to using the
predefined graphics characters as
building blocks. A machine such as the
Sorcerer, which permits a number of
user-defined pixels, offers a step in the
direction of the versatility of bit-mapped
high resolution graphics.

The ability of the cathode ray tube
to display moving images -can be ex-

“ploited by some graphics programs such

as those which use line-drawing com-
mands. For example, Palsoft Basic on
the ITT 2020 permits a line to be drawn
between any two points on the screen
almost as speedily as plotting a single
point. This means that fairly complex
images can be drawn and modified
quickly enough to give the illusion of
movement, Programs which involve
curves generally require the coordinates
of each point to be evaluated separately
and the execution of these programs is
consequently slower, taking perhaps
several minutes to complete a single
image. This was the case with the pro-
gram used to generate Figures 5, 6 and
7

On the other hand, Figure 9 was
photographed from a program which
generates a continually changing pattern.
It makes use of an ‘exclusive-OR’ line-
drawing technique to generate a design
which at any stage is dependent on all
that has previously been plotted. Pal-
soft Basic has a command called
XDRAW which is used in conjunction
with its shape table facility. The shape
table allows a number of shapes to be
predefined in line form and sub-
sequently drawn anywhere on the
screen with variable scale and rotation.
Using the XDRAW command, as op-
posed to the more straightforward
DRAW command, allows the lines of
the shape plotted to be exclusive-ORed
with whatever is already on the screen.
Its most common use is as a convenient
way of erasing a shape without clearing
the whole screen. Experiment showed
that the command could be used to give
some interesting colour effects. Nor-
mally, it would be used with the
plotting colour set to white: a white
line crossing a second white line would
result in black being displayed where
the two lines overlapped. More interes-
tingly, a coloured line crossing a white
line was found to generate the com-
plementary colour at the point of
intersection. For example, a blue line
crossing a white line would result in
yellow at the intersection. Other com-
binations of line colours produced
similarly useful effects.

To make use of the phenomenon,
the simple shape of a square was used.
By re-drawing the square several times
at the same coordinates, with the scale
incremented each time, a solid square
can be formed rather than just a bare
outline. The pattern program uses four
such incremented squares which overlap
to bring the exclusive-OR effect into
action. The increment and the plotting
colour are determined randomly for
each group of four squares. The degree
of randomness in-the increment was
fairly critical: too great a degree
caused the pattern to become over
complex and chaotic — too little caused
it to repeat and become predictable.
The final program used is very simple

(just 13 lines of Basic) and produces a
constantly changing pattern of almost
infinite variety, which, incidentally,
shows little evidence of the square
shapes from which it is built.

Figures 1, 2 and 4 were photo-
graphed from programs which generate
moire patterns. A moire pattern could
be described as a perceptual effect
resulting from the superimposition of
two sets of parallel or near-parallel
lines, with a slight angular displacement
or variation in line spacing between the
two sets. This is the sort of repetitive
task to which a computer is well suited.
Here, the two sets of lines are of
different colours.

Figures 5, 6 and 7 are drawn using a
three-dimensional plotting technique as
described in PCW last month. The final
program draws a rectangular plane in
perspective with raised contours and
employs a hidden-line removal algo-
rithm to erase those parts of the image
which would theoretically be hidden by
the foreground.

The design of Figures 3, 8 and 10 are
based on the well-known Lissajous
patterns which will be familiar to most
readers. They are usually plotted as a
series of points, whose coordinates are
calculated as:

X =K * SIN(P * A)

Y =K *COS(Q * A)

where A is an angle in radians and K, P
and Q are constants. In this case, I’ve
calculated two sets of coordinates using
different constants and then joined pairs
of points with straight lines. Additional
interest is generated by making the
centre section of each line a different
colour from the rest.

Each of the techniques used is, in it-
self, very simple, though some have
undergone considerable development to
achieve just the right effect. I hope that
I’'ve been able to show how design-
generating programs can be developed
from.a few simple ideas.

As a postscript, it would perhaps be
helpful to give a few guidelines on
taking photographs directly from a
video monitor or television set, as the
results can otherwise be disappointing.

The first and most important require-
ment is to use a suitable camera shutter
speed. The normal television frame rate
is 2b pictures per second. This means
that if the camera shutter speed is less
than 1/25 of a second, then part of the
screen image will not appear on the
film, as only part of the screen will have
been scanned while the shutter is open.
A speed of 1/15 of a second or more is
preferable, to eliminate any possible
shading of the picture. A tripod or some
other means of supporting the camera
will be required if camera shake is to be
avoided.

The camera must be aimed squarely
at the screen face to avoid distortion of
the image and to minimise the effects
of the curvature of the screen. If you’re
using a camera with a non-reflex view-
finder, beware of parallax errors caused
by the close focussing distance.

Reflections on the tube face are a
common source of problems but are
easily overlooked. Perhaps because
we’re accustomed to viewing television
sets in lit rooms, it seems that the
human brain contains a neat subroutine
to filter screen reflections out. Even
when looking at the screen through a
camera viewfinder, it’s easy not to
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notice them. Unfortunately they still
register on the film and the only real
solution is to keep the room as dark as
possible.

For black and white photographs the
exposure is not too critical and an auto-
matic camera will generally give accept-
able results. If the shutter speed is set
automatically by the camera, make sure
it’s slow enough. For colour film the

exposure is more critical and the
approach that I’ve taken for both colour
and black and white is as follows: first,
devise a simple program to fill the
screen with white dots or lines, evenly
distributed, such that the screen area is
effectively divided into half white and
half black. The screen will now be
emitting half its theoretical maximum
amount of light. Set the exposure on

this and maintain it regardless of the
meter readings given by the images to be
photographed. This only needs to be
done once, as the same exposure setting
can be used on future occasions, as long
as the brightness and contrast controls
of the set are in the same positions.
Adjustment will still be needed, of
course, to allow for different film
speeds.




YOU WILL FIND
WHAT WE DID!!

Specifications BM-12E

Input Signal: 1.0+0.2V P-P
composite Video sync,
negative, fully compatible,
Input Impedance: 75 ohms
CRT: 12’’, 90" deflection
CRT Colar: Green P31 phosphor
Video Amplifier Bandwidth: 18 MHz
Display Format: 25 lines of 80 characters
Scan Frequency: Holizontal-15,75KHz Vertical —60 Hz
Power Repuirement: AC 117/230 volts 50/60 Hz
Size: 11%" high x 12%" wide x 12" deep
Weight: 16 Lbs

BNC 12~INCH GREEN MONITOR DISPLAY

CRT WITH PHOSPHOR P-31 (GREEN) MAKES
VIEWING MUCH ERSTER AND SHADON SCREEN
COVER DISPLAYS IT MUCH SHARPER
ALLONS 88 CHARACTERS WITH 25 LINES
SURE BOTH CHARACTERS AND GRAPHICS
FLUC-IN COMPATIBLE TO ALMOST ALL SYSTEM
JITTER ANO GHOST FREE IMAGE
$0...,,A COMPUTER WITH
'BAC DISPLAY DOES 1T MUCH BETTER!!!

.

BMC eLexTronik BMC nrernaTionan

CAPIM CENTER, ROBMARKT 15, 3F NO. 27, 5-CHOME, TANIMACHI, HIGASHI-KU,
6000 FRANKFURT AM MAIN 1, F.R. OF GERMANY. OSAKA 540, JAPAN CABLE “"BMCINT" OSAKA
TELEFON (0611) 20516 TELEX 412889 CAPIM D. PHONE: OSAKA 768-7791 TELEX: 64930 NISEMIC



Unique in concept—the home computer that grows as you do!

The Acorn Atom
= £120

plus VATand p&p

Special features include

* FULL SIZED
KEYBOARD

** ASSEMBLER _
AND BASIC o sne_eiiysmmo

* TOP QUALITY . o The petoe sows e
MOULDED CASE ' B ohs ATand pép s

* HIGH
RESOLUTION
COLOUR
GRAPHICS*

* optional - &

computer. Simple to build, simple to operate.

A powerful, full facility computer with allthe  manual giving a full description of the ATOM's The ATOM modular concept :
features you would expect. facilities and how to use them. Both sections are 11'¢ ATOM has been designed to grow with you.
Just connect the assembled computer toany  fully illustrated with example programs. As you build confidence and knowledge you can
domestic TV and power sourceand youare  The standard ATOM includes: add more components. For instance the next
ready to begin. (Power requirement: 8V at HARDWARE stage might be to increase the ROM and RAM on
800mA). There is an ATOM power unit available @ Full-sized QWERTY keyboard @ 6502 the basic ATOM from 8K + 2K to 12K +12K

respectively. This will give you a direct printer

- sel low. i iniection-
2L Goupon e ¢ gz;ogr%(}:(esés/&: %ufﬁi(égﬁ'ﬂ L d(ive, floatin_g point_mathe_matics, sci_entific and

® 23 integrated circuits and sockets @ Audio trigonometric functions, high resolution graphics.
cassette interface @ UHF TV output @ Full From there you can expand indefinitely. Acorn
assembly instructions have produced an enormous range of
SOFTWARE compatible PCB's which can be added to your
® 32-bit arithmetic (+2,000,000,000)@ High original computer. For instance:
speed execution @ 43 standard/extended A module to give red, green and blue colour

BASIC commands @ Variable length strings ~~ signals - Teletext VDU card (for Prestel and
(up to 256 characters) ® String manipulation ~ Ceefax information) © An in-board connector

S functions ® 27 x 32 bit integer variables for a communications loop interface - any
FREE MANUAL @ 27 additional arrays ® Random number ~ number of ATOMs may be linked to each other -
Free with every ATOM, kit or built, is a computer function ® PUT and GET byte @ WAIT or to a master system with mass storage/ hard

manual. The first section explains and teaches  command for timing @ DO-UNTIL construction copy facility = Floppy disk controller

you BASIC, the language that most personal @ Logical operators (AND, OR, EX-OR) @ Link to card. For details of these and other

computers and the ATOM operate in. The machine - code routines @ PLOT commands, additions write to the address below.

instructions are simple and learning quickly DRAW and MOVE ACORN

becomes a pieasure. You'll soon be writing your 4a Market Hill,

own programs. The second section is a reference co PUTER CAMBRIDGE CB2 3NJ
Your ACORN ATOM may qualify as a business expense. To order complete the coupon below and post to Acorn Computer for delivery within 28 days.

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

Please send me the following items: - To: Acorn Computer Ltd., 4a Market Hill, CAMBRIDGE CB2 3NJ
| Quantity item "e{,',‘q"j;;gg‘ €' TOTALS | | enclose cheque/postal order for £_ N |
I | ATOMKIT - 8K ROM + 2K RAM (MIN) | @ £140.00 | Please debit my Access/Barclaycard No. I
ATOM ASSEMBLED-8K ROM+2KRAM(MIN) | @ £174.50
I | ATOMKIT - 12K ROM + 12K RAM (MAX) @ £255.00 | Signature |
L | ATOVIASSEMBLED-IKROM-H12KRAM(MAY) | @ £289.50 | N ‘
I 1K RAM SETS P @ £1122 AME (Please print} _ I
| jWFLOATING POINTROM (incin 12K Version) | @ £23.30 Address
[ PRINTER DRIVE 6522 VIA @ £1035 | ; ]
I ~ (incin12K version) | LS244 Buffer @ £317 | Pom— I
| | MAINS POWER SUPPLY (13 amps) (@ £1020 | Telephone No. _ I
— | TOTAL Registered No: 1403810. VAT No: 215 400 220 [ ]
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Get the most eut of yowr mierocempuier with
Graham-Dorizgn Business_sgrm(are.

At any given time, your hardware is only as useful as
the software you run in it. Our programs let you
realise the full potential of your hardware

Graham-Dorian provides highly detailed and well
documented programs. All pretested on the job. Each so
comprehensive that it takes little time to learn to run a
program — even for someone who's never operated
a computer before.

Graham-Dorian programs are on-line now working
for us and others around the world. They are ready
to go to work immediately or to be tailored for your
more specific needs. Each package contains a software
program in BAS and INT film form plus a user’s manual
and hard copy SOURCE LISTING.

Programs are compatible with most major computers
using CP/M disk operating systems, and come in
standard 8" or on various mini-floppy disks.

Graham-Dorian stand behind dealers with technical
advice.

Yes, there’s a world of difference in business soft-
ware, Graham-Dorian has more per-package capabilities
and more packages (with new ones added every few
months).

Distributors for Micropro:- Wordstar, Datastar &
Mailmerge. CP/M for Tandy Model 1 & 11

+GDSS are appointing UK Dealers and European
Distributors. Enquiries and applications invited.

Compiler Sy stems, Inc. GDS!

*CBASIC-2 is a trade mark (coByrlghl 1380) of
c
European Distributor for CBASIC-2,
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Nominal Ledger Manufacturing

Job Costing

~ Wholesaler Inventory
Retailer Inventory
Cash Register
Apartment

Purchase Ledger
Sales Ledger

- Job Costing
Order Entry &
Invoicing
Payroll
Manufacturing
Inventory

Surveying
Dental

CBASIC-2*
Ask your dealer for a demonstration soon. |
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Graham-Dorian Software Systems

A division of Graham-Dorian Enterprises
& Terodec (Micro Systems) Ltd.
Unit 58, Suttons Park Avenue, Earley
Reading, Berks RG6 1AZ
Tel (0734) 664345/6 GDSS




The ComputerTown issue of PCW hit
the news stands just as we were putting
this one to bed so it is still too early to
gauge reaction to the announcement. In
the meantime we can tell you that,
following a very low-key launch at the
PCW show, quite a few people have
shown interest and several have already
set the wheels in motion in their own
communities. A number of businesses
have pledged software and machines to
the project and, if these initial reactions
are anything to go by, then CTUK!
promises to be a huge success.

One interesting — but not very sur-
prising — reaction has been the almost
universal dislike of the name Computer-
Town UK! Some say it’s too American,
some say it’s meaningless, while others
just can’t put their fingers on the rea-
son, We all know that the name is
utterly irrelevant; it’s what we’re doing
that’s important. But if someone out
there would like to donate a name
which reflects the theme of ‘taking
computers out into your local com-
munity in order to promote computer
awareness and remove fear, then we’d

above address.

Now let’s look at what’s happened
so far. First of all, Sutton-in-Ashfield
and Eastcote will have CTUK!'s running
by the time you read this article. In
each case, the local library is being used
with a great deal of enthusiasm and
commitment from the library staffs
themselves.

Sutton-in-Ashfield is starting off in a

at least one Atom, Sharp, PET, ZX80,
Apple, Microtan and maybe a TRS-80
as well. They have managed this by
making CTUK! an adjunct to their
already thriving Sutton-in-Ashfield
Computer Club (other clubs please
note'). Graham Handley and Roy
Griffin of Leasalink Viewdata have
kindly provided them with an Atom on
‘permanent loan’,

Sutton-in-Ashfield is getting its
software either by developing it in-
house or by scrounging. Anyone want-
ing to get involved should contact
Derice Ellerby on Mansfield (0623)
753576. You may be interested to
learn that Deric is aided and abetted in
this venture by our very own Derrick
Daines.

spectacularly in the (very small) local
library.In fact there’s only room for two
machines. Contingency plans have been

love to hear from you. Write to us at the

big way with several machines, including

Eastcote CTUK! is starting rather less

ComnuterTown UK! - - a nationwide. computer literdcy
project --is under way with centres already opened

in Nottingham and Hillingdon and lots of interest being
shown in other parts of the country. To contact
CTUK! write c/o PCW, 14 Rathbone Place, London,
WI1P 1DE, enclosing an SAE if you want a reply.
Please don'’t try to ring the PCW office as this project is
carried out in our spare time.

made for the time when Interest (and
the number of volunteeis) grows. Three
other local libraries have been offered
as potential CTUK! sites: Ruislip,
South Ruislip and Ruislip Manor. Mr P
Colahan, the Hillingdon borough libra-
rian, is very sympathetic to CTUK! so,
if anyone else in the borough wants to
start up, you’'ll find him a most approa-
chable man.

As with Sutton-in-Ashfield, software
is being developed or scrounged. In fact,
Eastcote-based software house, Super-
soft has kindly given the project a num-
ber of programs from its catalogue.
Thank you Supersoft. The people res-
ponsible for CTUK! Eastcote are
Martin Baldwin and PCW’s editor,
David Tebbutt. David can be contacted
(but not by phone) at the main CTUK!
address.

Hammersmith looks like being a
lively area when it comes to CTUK!
We’ve already heard from three people
who’d like to set up there. We’ve put
them in touch with each other but if
anyone else would like to join in
ring either Jo Gedrych on 01-602
1269 or our very own Malcolm Peltu
on 01-995 1548. We can’t yet give the
third person’s name because we’re still
waiting for permission. Jo and Malcolm
see their project as CTUK! West
London, although this doesn’t mean
that West London can now be conside-
red covered! Good luck lads — we hope
to hear some more news soon,

We had a nice letter from another
West London man. His name is Mike
Baker and he lives in Hanwell, W7, He’d
like to hear from other people in his
locality who’d be interested in starting a
CTUK! there. Mike can be contacted on
01-840 0030.

Exciting news comes from Ingersoll,
UK distributors of the Atari computer
systems. Marketing manager, Steve

Bernard, strongly believes in CTUK! to I

the extent that he has pledged a number
of machines to the project. We welcome |
his support and look forward to instal-
ling his computers in permanent CTUK! |
locations.

We also had a letter from David
Payne, who works for Tandy. Although
he’s not in a position to scrounge free
machines, he'd love to help in any way
possible. He lives in South West London
but any letter should be sent to the
main CTUK! address for the moment
and we’ll forward them.

Edward Teague, until recently
Sharp’s PR man, popped in the other
day and went away to propose a CTUK!
in his home town of Romiley in
Cheshire. For the moment contact
Edward through the main CTUK! i
address,

While typing this report I had a
phone call from Lyn Antill, author of
our Systems series. Guess what? —
she’d like to get a CTUK! going in the
City of London. Anyone interested in
joining in should write to her at 1 Defoe
House, Barbican, London EC2Y 8DN.

Well that’s it for this month. Our
thanks to all those people mentioned;
we really appreciate what you’re doing.
Next month we hope to bring you news
of several more developments. Remem- |
ber CTUK! should eventually cover the
entire country, so it still needs plenty
more volunteers. Anyone needing
further information about CTUK!
write to the main address enclosing
an SAE. Once again, please don’t
phone the PCW offices, because CTUK!
is a spare time activity.

We look forward to hearing from
you, especially if you have news of your
own local CTUK! progress. All news
received by the middle of the month
will appear in PCW a month later
(or thereabouts). l

ComputerTown

ComputerTown UK! is a voluntary,
nationwide, community-based activity
which aims to promote computer
literacy by making microcomputers
freely accessible to anyone interested.
In particular it recognises the need for
our future leaders, especially today’s
children, to feel completely at ease with
the new technology. In ComputerTown
the keywords are fun and enjoyment

UK!in brief

with the emphasis on learning through
discovery at the keyboard.

ComputerTown UK! isn 't just a pas-
sing craze any more than are micro-
computers themselves. It’s not a plot to
turn Britain into a nation of program-
mers nor is it a sneaky way to sell com-
puters — in fact ComputerTown repre-
sents no commercial interests at all and
is not a profit-making activity.
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In the microcomputer jungle
The Sharp MZ-80 system now with

Since its introduction,
the Sharp MZ-80 system
has proved to be one ofthe
most versatile systems in
the micro jungle, for
commerce, industry and
enthusiasts alike.
Now the MZ-80 Computer
system has even more versatility
thanks to CP/M®™ giving greater (1 Mz 00 em ook
adaptability to face the future. computer with the powerful Z-80 microprocessor.

MZ-80FD Floppy Disc storage unit, now with
After all look what happened to CP/M® for even greater versatility.

the Dinosaur. MZ-80P3 dot printer producing ultra Sharp print out copy.




survival depends on adaptabili
CP'M has even greater versatili
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Your Sharp Microcomputer Dealers

G SHOP EOUIPMENT LTD - BRISTOL -
TE 72

L: O
DECIMAL BUSINESS M/CSLTD - BRISTO!
TEL: 0272294591 o
BEDFORDSHIRE
ISHERWOODS (H.B. COMPUTERS) LTD -
LUTON - TEL: 0582 416202

RKSH
BCG SHOP EQUIPMENT LTD - READING - TEL: 0734 54015
TEL osoAgPUTING STORELTD - NEWBURY

UCKINGHAMSHIRE
INTERFACE COMPONENTS LTD - AMERSHAM -
TEL: 02403 22307
CHESHIRE
STER S| ERVICES CHESTER TEL:0244 317549
ORTHINGTON LTD - HALE - TEL: 061 9288928
EAR COMPUTING STORE LTD - CHEADLE Hi
STOCKPORT TEL: 061-491 2290

EVON
BCG SHOP EQUIPMENT LTD- PAIGNTON - TEL: 0803557711
CRYSTAL ELECTRONICS LTD - TORQUA : 0803 22699
PETE R SCOTT (EXETER) LTD - EXETER - TEL: EXETER 73309
D
UTH COAST BUSINESS M/CS - FERNDOWN, DORSET -
TEL 020289

ESSEX

PROROLE LTD - WESTCLIFFE ON SEA - TEL: 0702 335298
LANCASHIRE

MICRODIGITAL LTD - LIVERPOOL - TEL: 051-2272535
SUMITA ELECTRONICS LTD - PRESTON L 0772 55065
SUMLOCK SOFTWARE LTD MANCHESTER

TEL: 061-
SOUNDSERVICES BURNLEY - TEL: 0282 38481
LEICESTERSHIRE
ARDEN DATA PROCESSING - LEICESTER - TEL 0533 22255
GILBERT COMPUTERS - LUBENHAM - TEL: O
LINCOLNSHIRE

HOWESELECT. & AUTOM. SERVS. WASHINGBOROUGH -
TEL: LINCOLN 32379
LONDON
C.S.S. BUSINESS EQUIPT LTD - LONDON - E8 -

TE - 7
CENTRAL CALCULATORS LTD - LONDON - EC2 -
TEL: 01-729 5588

-

DIEITIAL8D7E;1368§ & DEVELOPMENT - LONDON - W1-
EURQ-CALC L LONBON EC2 TEL: 01-7294555

REST LTD - L L: 31801
LION COMPUTERSHOPS LTD LONDONW.1.
TEL: 01-637 1601
PERSONAL COMPUTERSLTD - LONDON - TEL: 01-626 8121
SCOPE - LONDON EC2M 4HX - TEL: 7 8506
SUMLOCK BONDAIN LTD - LONDON ECIROAA -
TEL: 01-253 2447
VIDEO SERVICES (BROMLEY) - TEL: 01-460 8833
CREAMCOMP RSHOP - HARROW - TEL: 01-380 0833

NORF
%_lEJIIVILOCK BONDAIN (EAST ANGLIA) LTD - NORWICH -
NORTHAMPTONSHI
HB COMPUTERS LTD - KETTERING - TEL: 0536 83922
NOTTINGHAMSHIRE
KEEN COMPUTERS - NOTTINGHAM - TEL: 0602 583254
MANSFIELD BUSINESS M/CS LTD - MANSFIELD -
TEL 06 23 26610

COMPUTERCORNER SHREWSBURY - TEL: 0743 55166

SO.
NORSETT OFFICE SUPPLIESLTD - CHEDDAR -
TEL: 0934

SUFFO!
MICROTEK IPSWICH - TEL: 0473 50152

PETALECT ELECT! RONIC SERVICES
OKING - TEL:

RB M. DATASE
CROYDON - TEL: 01-6841134

SUSSEX
M & HOFFICE EQUIPMENT -
BRIGHTON - TEL: 0273 697231

TYNE & WEAR
PM.S.LTD - SUNDERLAND - TEL: 0783 480009
WALES
CITY RADIO - CARDIFF - TEL: 0222 28169
SIGMA SYSTEMS LTD - CARDIFF - TEL: 0222 21515
WARWICKSHIRE
CAMDEN ELECTRONICS - SMALL HEATH (BIRMINGHAM) -
TEL: 021-773 8240
E.B.S. LTD - BIRMINGHAM - TEL: 021-233 3045
JAXREST LTD - BIRMINGHAM - TEL: 021-328 4908
NEWBEAR COMPUTING STORE LTD - BIRMINGHAM -
TEL: 021-707 7170
POINTCRAFT - BIRMINGHAM - TEL: 021-233 2325
YORKSHIRE
DATRON INTERFORM LTD - SHEFFIELD - TEL: 0742 585490
BITS & PC'S - WETHERBY, W YORKSHIRE - TEL: 0937 63744
SCOTLA D

A & G KNIGHT - ABERDEEN - TEL: 0224 630526
BUSIN3ESS & ELECTRONIC M/CS - EDINGURGH -

TEL: 031-226 5454
FORTRONIC LTD - DUNFERMLINE - TEL: 0383 823121
STRATHAND LTD - GLASGOW TEL: 041-552 6731

NORTHERN IRELAN

O & M SYSTEMS - BELFAST 49440
TOMORROWS WORLDLTD - DUBLIN 2 -
TEL: 00001 776861

ISLE OF MAN
DELTA SYSTEMS LTD - DOUGLAS - TEL: 0624 4586

COMPUTEB
smanm APPLICA




) BOOKFARE

Themassage
medium-or,on
the eighth day

Something funny happened
to me on the way to review-
ing Goodbye Gutenberg,
Anthony Smith’s tome on
the ‘newspaper revolution’
which formed the basis of a
recent Horizon programme, |
couldn’t get hold of a copy of
the book.

Following exposure on
Horizon, the publishers had
run out of review copies. So
I set off on a search which in
itself is relevant to the meat
of this review. I started out at
my local WH Smith, then suc-
cessively through a chain of
bigger WH Smith’s. But it
seems that the limited space
given over to hardback books
is filled with autobio-
grahies of TV frontmen and
sports personalities and hun-
dreds of Books Of Lists Of
Books of Lists. I even found
it difficult to find out
whether or not Gutenberg
was in stock in the shops.

Eventually I went to
Foyles, the ‘world’s biggest
bookshop’. I tried the tech-
nology section without
finding Gutenberg. 1 asked a
polite assistant who stared
at me blankly and asked
what it was about. [ tried to
explain that it was about
the application of informa-
tion technology to the news-
paper industry. He stared
blankly and took me to a
more senior person. Instantly
he knew where to find it
in the Commerce department.

This scenario seems to be
some kind of physical enact-
ment of Marshall McLuhan’s
principle that the “Medium
is the Message”. One of
Smith’s arguments is that
electronic information tech-
nology will turn the librarian
into a ‘‘sentinel at the gate-
way of information and
knowledge and society may
come to find itself demand-

mats is that they contain
more than the specialist
interests of any one reader.
Even if the prime reason for
buying a paper is the boobs
on page 3, or the crossword,
or Clive James’ TV review,
or the business section, the
purchaser gets the whole
paper. The Sun reader might
therefore learn something
about political develop-
ments after looking at page

3 and something on the arts
page might capture the eye of
the businessman. With the
help of computerised tech-
nology in the US, however,
papers are already getting
more and more sectionalised.
They become a collection of
supplements, so that you
can throw away the ones you
don’t want.

With electronic informa-
tion media like Prestel, he
commented, the process
was taken further so that
the ‘reader’ selects just the
information needed and no
more. In order to do this, a
certain degree of skill will be
needed to interact with the
system, to scan and search
the database. Smith warned
that this could harm demo-
cracy because it would make
the informed better Inform-
ed but would remove even
the incidental educational
and informative effect gained
from the words on pages 1
and 2 when looking for the
girl on page 3.

In over 300 pages, Good
bye Gutenburg provides no
fresh insights or even a real
development of this impor-
tant theme. Instead of pro-
viding what I thought would
be a critical analysis of new
technology, it is a techno-
logy-obsessed promotion of
the wonders of technology.

Actually that is unfair.
The bulk of the book is a
very good, detailed study of
the American newspaper
industry and the impact on
it of computer technology.
It also has good background
on the nature of electronic

news media like viewdata and
the history of printing and
libraries. But this well-
researched core is wrapped
around with flimsy and pre-
tentious philosophising

which I found hard work to
digest and not worth the
effort once I had. He seems
so in love with the electronic
medium that he fails to really
question the nature of the
message. By the end, informa-
tion technology becomes an
electronic message medium,
smoothing down poetry and
loveletters, timetables and
invoices, births, marriages and
wars into a passionless bit-
stream .

Here is a typical chunk of
his philosophising, full of
sinewy, hard to swallow sen-
tences and clever-sounding
phrases: “Words have lost
their hard edges in the age
of the audio-visual. A world
of facts is dissolving into a
factless world overloaded
with information, dominated
by images. The provision of
information has become the
privilege of great feudalities,
vast corporations that collect
and disseminate material
through a multiplicity of
media; but at the same time
the very abundance has made
the receiver, the consumer,
more powerful in the process
of communication. The grea-
ter the profusion and the
wiser the choice, the more
dangerous is the fact that
very few control it; but the
danger is set against the
greater freedom of the read-
er and the viewer.” Phew,
What a Scorcher!

His assertions are dubious.
Words have not lost their
edge. If they had, why would
Smith spend so much time
sculpting them? Words have
weight and colour; poetry
and literature are not dead -
Shakespeare did not need a
VDU, an abundance of infor-
mation gives no power to the
recipient. These are my
beliefs, my assertions and I
find it dangerous when

ing to see his (sic) creden-
tials.”” In other words, access
to, and organisation of the
database becomes crucial.

By walking between
bookstores I found what I
wanted. In order to do so,
I had to guess at the way
the book was classified and
in the end was dependent
on dialogue with an intelli-
gent hum;m being to explain
my meaning.

Having found it, however,
I was disappointed. A few
years ago, I read an article
by Smith which seemed to
me to get to the heart of the
way information technology
is radically changing the
nature of the news and
entertainment media.

In that article, he pointed
out that one of the virtues
of current newspaper for-
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people like Smith diminish

the values of wisdom, crea-

tivity, wordcraft, etc, in the
flush of electro-love.
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