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SINGLE DRIVES CASED

40 TRACK 100K
40 TRACK 200K
40/80 TRACK SWITCHABLE 200K
40/80 TRACK SWITCHABLE 400K

Aet oh. 11»

Replacing your Cassette with a
Disk Drive, means DATA ACCESS

‘ log ® in less than 5 seconds!

If you are looking for a guaranteed
ol o™ Disk Drive, fully BBC compatable,
P

formating disk, user manual,cases
9.30 and leads, then just look at
2 our all-inclusive prices!

Incl. Excl. Incl. Excl.
VAT VAT DUAL DRIVES CASED VAT VAT
£16 40 TRACK 200K £320 £27826
£ 238 5533338 40/80 TRACK SWITCHABLE 400K £402  £359.59
£199 £173.05 40/80 TRACK SWITCHABLE 800K £520 £452.18
£257 £223.48 DFS KIT £75 £65.22
P.S.U. £3220 £28

800K DUAL

MITSUBISHIDRIVES & 4~
400K SINGLE DRIVE £213.04 £245

800K & power supPLY £399

gl sRT

*These drives are fully compatable with other Computers and can be used should
you change your computer.

*

COMPUTER ’

£379 £43585 * Check our special terms for Educational Establishments and Government
- Departments
£458.85 DEALER ENQUIRIES WELCOME
3 7 HOW TO ORDER | Post to; VIGLEN COMPUTER SUPPLIES UNIT 7
?Y POS;’ - | TRUMPERS WAY - HANWELL- W7 2QA I
o purchase any of the items
simply fill in your requirements Please send me the following items :
hsted above.in the coupon I
Enclose your cheque/P.O. I
or use your Access or Barclaycard S F I
Please make cheque payable to! |
VIGLEN COMPUTER SUPPLIES I
and post to address below, | | enclose Cheque/PO. for £ |
allow 7 to 14 days for delivery
& add £ 800 postage PN I | prefer to pay Access/Barclaycard I
R R (Delete whichever not applicable)
BY TELEPHONE
-(01) 843 9903 | I
Credit Card holders
(Access/Barclay Card only) | CARD No l
can purchase by telephone
Please give Card No, Name SIGNATURE l
Address and the item required | NAME
ENRURE ABIUT pik 49#274[ ADDRESS . l
ff/ﬁﬂﬁd/fﬁ‘fp I
DELWERY SERVICE.! |
SUPPLIES UNIT 7 TRUMPERS WAY
HANWELL W7 2QA | BN TelQay) _ Tel(Eve) |
Tel: (O1) 843 9903 | - I

e

SN CREDIT CARDS VALID IF SIGNED BY CARD HOLDER.
mmmam  ADDRESS ABOVE MUST RE THE SAMF AS CARD HOLDIR. o I




Acting Editor:
Peter Green
Advertisement
Manager
Malcolm Wynd
Sales Executive
David Poulter
Advertisement
Copy Control:

Sue Couchman,
Ann LV.«,Dermott
Managing Editor:
Ron Harris BSc
Chief Executwe.
T.]. Connell
Origination and design by
MM Design & Print.

Member of the Audit

Bureau of Circulation

ISSN 01427210

iay is norr mal ]y Dur:hsr'ecg

Tne content
all articles
Drograms
tellectual pr
to Argus Sp
All rights

Copyright and
rights and by
copyright conve
reserved to A"cu

Limited cmd any equires the

@

Company. ©
t Publications

Computing Today is constantly on
the look-out for well written ar-
ticles and programs. If you think
that your efforts meet our stan-
dards, please feel free to submit
your work to us for consideration.

All material should be typed.
Any programs submitted must be
listed (cassette tapes and discs will
not be accepted) and should be ac-
companied by sufficient documen-
tation to enable their implementa-
tion. Please enclose an SAE if you
want your manuscript returned, all
submissions will be acknowledg-
ed. Any published work will be
paid for.

All work for consideration should
be sent to the Editor at our Charing
Cross Road address.
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News: General products

CONSUMER NEWS

A WIZARD WHEEZE A

General Northern Microcomputers
Ltd (GNOMIC) of Peterlee, Co
Durham have de51g 1ed the first
disc interface for the Colour
Genie. The interface, called th
Wizard, is now ro]]”w off the
production line. Priced at £99.00,
the Wizard incorporates both disc
and parallel printer interfaces. The
GNOMIC soitware team have also
written a Disc Operating System,
called QDOS, for the Colour
Genie with Wizard interface. With
a retail price of only £99.00
GNOMIC are expecting substantial
sales for the Wizard, and indeed
have already received export
orders. For further details contact
General Northern Microcomputers
Ltd, 8, Whitworth Road, South
West Industrial Estate, Peterlee,
Co. Durham SR8 2]] (telephone:
Peterlee (0783) 860314).

AT THE ZENITH

Zenith Data Systems has launched
two high gquality monochrome
video monitors which complement
its range of desktop
microcomputers and peripherals.
A choice is available between the
ZVM-122 amber display or the
ZVM-123 green phospor display.
The new monitors offer crisp
character definition and are
compatible with most business
microcomputers and video games,
such as the Apple Il and III, IBM
Personal Computer, Commodore
64 and VIC 20, Texas Instruments
TI-99/4A and the Atari 800 and
1200, as well as Zenith's own Z100
desktop computer.

Designed with a bandwidth of
15 MHz that gives the ability to

display more than 800 lines
horizontally, the ZVM-122/123
monitors have a rise time of only
30 nanoseconds. This results in
noticeably improved character
definition. Special DC-coupling
the '--';dec, displays

information.

A special premium deflection
system helps to provide a display
that is easy to read. The 12 inch
diagonal screen offers a large
capacity display with up to 25 lines
containing 80 characters each. To
optimize the character presentation
on the CRT, each monitor is also
equipped with a 40-to-80-character
switch. This enables the character
size to be increased to
accommecedate a video format when
the computer has a 40-column
display.

The monitors have optional tilt-
bases to permit the user to position
the monitor for optimum viewing
comfort and the lightweight-style
makes the monitor easily portable.

The Zenith ZVM-122/123
monochrome monitors are
available for a retail price of £100
for the ZVM-122 and £95 for the
ZVM-123, plus VAT, per unit.
Zenith Data Systems Ltd is at
Bristol Road, Gloucester GL2 6EE.
Telephone: 0452 29451.

HIGH STREET DISCS »

The UK floppy disc drive
distributor, Cumana Ltd, are now
marketing disc drive units through
well-known High Street retail
outlets. This ig the first time that a
computer peripheral has entered
the rapidy-expanding consumer
marketplace through the High

treet, with appropriate

packaging, point-of-sale material

and full support from advertising
and associated literature.

Cumana's 5% " Japanese
slimline disc drives have many
attractive features to tempt the
BBC and Dragon Micro users, for
which they are specifically
designed. Available in single-sided
40 and 80 track, and double-sided
80 track formats, the disc drives
are fully assembled and tested
before packaging, have a 12 month
warranty, and are attractively
tinished in hard-wearing and
robust beige steel cabinets. Each
disc drive has an easy-to-use
manual door mechanism, and heat
dissipation without ventilation
holes to prevent any risk of
inquisitive young fingers poking
screwdrivers into the electronics.

Cumana's design includes an
independent power supply —
complete with mains power supply
lead and plug — enabling up to
two and four disc drives to be
added to the BBC and Dragon
Microcomputers respectively,
without any modifications to the
computer or risk of it overheating.
Lhe hrst Cumana disc drive

nased for the BBC Micro —
irive O — is supplied
. ste with comprehensive disc
user manual, two-drive connecting
cable and formatting diskette. For
the Dragon Micro the first Cumana
disc drive purchased — addressed
as drive A — is supplied complete
with the disc user manual, drive
connecting cable, demonstration
diskette ar*d ‘Delta" ROM-based
cartridge adaptor.

Packaging for the disc drives
has been designed for the shelves
of well-known High Street retailers,
among them W.H. Smith and
Spectrum UK. Full support for the
new Cumana disc drives is also
being given through advertising
and associated literature, as well as

i~
I
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CONSUMER NEWS

point-of-sale material. Point-of-sale
and support literature is presented
in a straightforward and easy-to-
understand manner, giving the
prospective purchaser a clear view
of what he or she is buying without
all of the usual tedious and
complicated technical jargon;
although, of course, full technical
details are available.

Cumana is already developing
dual slimline disc drives, and two
versions will shortly be available to
supplement the single drive
market. These will be slimline disc
drlves placed side-by-side or
‘piggy-back’, in a single casing.
The company plans a similar
marketing strategy for these new
dual disc drives, which will be in
the High Street alongside the
single disc drives in the near
future.

OH BROTHER A

Lowe Computers of Derbyshire,
distributors of the Colour Genie,
have signed a major distribution
deal with Brother Industries of
Japan. At £169.95 (including VAT)
from Lowe or one of their Genie
Specialist dealers, the new
machine will be well within reach
for every type of micro user, from
the computer whizz-kid to the
accountant or businessman tired of
juggling pen, paper and calculator
on BR's crowded commuter lines.

The new machine is a dot
matrix thermal or ribbon printer
with a comprehensive QWERTY
keyboard and 12-digit calculator.
The keyboard features a versatile
second shift for accents required in
all Roman-script European
languages and a range of signs for
arithmetical or chemical formulae,
including automatic superior and
inferior numerals. It even makes
sure you don't put an accent over
the wrong letter.

Correction facilities include a
32-character bufter and a
16-character screen display with
curscor-controlled insertion,
deletion and overtype. A 2K
continuous memory stores about an

A4 page of text with displays for
corrections and remaining memory
and, most important for computer
users, interfacing capability with a
computer’s disc or tape memory.

By integrating an RS-232 type
serial interface into the EP-22,
Brother have produced a sort of
personal computer
printer/typewriter, With any other
comparable printer at more than
twice the price, the EP-22's clear
thermal or ribbon printing and
interfacing memory will come as a
boon to those who need an
atfordable first printer or a
portable addition to either print or
typewriting facilities.

More details can be obtained
from Lowe Computers Ltd,
Chesterfield Road, Bentley Bridge,
Matlock, Derbyshire DE4 5LE
(phone 0629 4995/4057).

MODEMS FOR
NEWBRAINS -

A characteristic of the Newbrain is
that its video output turns off while
accessing its communications port.
This renders it next to useless for
acting as a terminal in any
application. The solution to this is
an independent RS232C port on
the main expansion bus. This leads
on to the question of how to drive
it and what to do with it. A
packace called "Comm Software”
has been developed by Kuma to
enable the new RS232C port to
couple up to a Modem or Acoustic
Coupler and access any bureau
computer or electronic mail
service.

To date this combination has
bee*l 'Wer’er on T
Corr*e' ar

services

4 :CL u-."‘.luu-
telephone lines.
Work is taking place on providing
the viewdata faf*1]1ty on Prestel.

The cost of the device is £69.50
plus VAT. It allows software
selection of any baud rate and
comes with all the handshakes
necessary for communications
work. An external power supply for
the interface is £6.95 plus VAT.

Details of the Comm Software
are as follows. The software is
written in machine code for
maximum performance (made
possible by Kuma's Zen
Editor/Assember) and allows the
user to define all the usual
parameters such as baud rate,
parity, stop bits etc. It has various
additional features such as split
baud rate (vital for Prestel) and a
self-defining baud rate for non-
standard applications. Prompts and
a status line giving useful
information make this program
very easy to use. The superb

typeface of the Newbrain makes it
a very attractive terminal. The cost
of this cassette-based software is
£29.50 plus VAT. For more details
contact Kuma Computers Litd, 11
York Road, Maidenhead, Berks
SL6 1SQ (phone 0628 71778).

DISC DRIVE MARK |l ¥

Having shown how floppy disc
storage cases can withstand motor
vehicles (see News last month),
other people are now getting in an
the act. AMS graphically
demonstrated the durability of their
own 3" discs by — surprise! —
driving a motor car over them. The
new discs are encased in plastic
sleeves holding 100K per side.
Nick Pearson, marketing director
of AMS (Advanced Memory
Systems Ltd) commented. "We
knew these new discs were really
strong so we put a couple in the
road and drove over them at
various speeds up to 60 mph. Not
only were they not cracked or
anything but worked perfect]‘y’
when we used them in the driv
We don't recommend everyone
deing it but if they can
that sort of punishme
withstand anythi"“‘
Fompames or the general
hand out".

The 3" disc als
automatically re

h prot efnon
Hitachi and
rigid steel,

1 up we]] to

:luLl]'.'a[‘OIlb a ’7225 single drive
100K or a £399 dual drive 200K
including cables, VAT and
delivery. They use the BBC Micro
power supply. The 3" Hitachi
drives have an industry-standard
interface, so they are electronically
identical to 5% ” drives but of
course a quarter of the size and
with a superior disc system. The
drives are 40 track with a track-to-
track access time of 3 mS and
average access time of 55 mS.
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COMPUTER ROBOTICS
TRAINING

FULL TIME COLLEGE COURSE

SUITABLE FOR APPLICANTS WHO WISH TO
ENTER COMPUTER SERVICE OR RELATED
INDUSTRIES — HIGH PERCENTAGE OF
PRACTICAL COURSE WORK

15 MONTHS
TEC Certificate in Computing Technology

9 MONTHS
TEC Higher Certificate in Computing Technology

Subjects Foundation Electronics, Digita
Techniques, Microelectronics, I“ls{rr)JrU((“S%OrS
Microcomputer Based Systems, Industrial
Robotics, Machine Code & High Level Pro-
gramming
Shortened courses can be arranged for applicants
with previous knowledge

Courses commence Jan. April and Sept (Higher
Cert Sept only). Prospectus from

LONDON ELECTRONICS COLLEGE (Dept C5/6)
20 Penywern Road,
Earls Court, London SW5 9SU.
Tel: 01-373 8721

ABeLlC .o,

SEND LARGE
SAE FOR LISTS
INSTANT CREDIT

FOR CALLERS

Computers

A SELECTION FROM OUR EXTENSIVE STOCK
*TEXAS SPECIAL OFFER PACKAGEx*

199 /44 ( . £165.95
£8.00
k Spoctrum Jovstick Interface £14.95
New Orc Joystick lnterface £14.95 1
w MCP-40 Centronic 4 Coloured Printer it
s £149.95 inc P&FP
ZX Spectrum & BBC Upgrades
Now in stock DRAGON DISC DRIVES £275.00 - £5. Delivery

Duchy House, 6 Lower Aylmer Square, St Austell, Cornwall.

TWICKENHAM

R CENTRE LTD
g(&ngloll’ll'l'E CENTRE L

A5 supplied to schools,
local authorities and
government departments
by the Isading BBC/Acom
dealer & service centre

om

Buy the BEST
o BRITISH
e *COMPUTER

Wordwise Word Processor

We stock all the xirar:

Floppy disk interface

Econet setwork interiace

oice syathesis circuits
Cartridge ROM pack intertace
Software — Acorn, Bugbyte, Computer Concepls Altersative high-level ogaages

Acomsaft on Disk ®Digitiser Graphics Plutter ool

Joysticks for the BBC @ 100K Single Disk Drives Dasywhee peinters
BBC 800K Twin Disk Drives sl e
Torch 800K Twin Disk Drives with CPN st 10 ava bty

Ceedata 8200 Word Processor
FROM £1,995

B4K Internal Mamory (up to 256K optionall + Twin floppy disk drives + B0 self programmable keys (ail set for
Wordstar) + cables + user manual + C/PM manual + C/PM software with utilities + keyboard overla ¥s
available.

S Commodore 64: £229 3 Apple IIE 64K on special offer —phone for latest price
[II®> Now in stock: Acorn Electron £199 4
ACORNSOFT Software for the BBC

Par—m -Computer P?CK Arcadians
4 ‘) ipulation Pack  Sliding Block Puzzies

Casselle  Cube Master
rraph« & Charts Cassette  Chess £9.95EACH
Ennls for the BBC:
Creative Graphics
Graphs & Chart 5

A\"‘olh er

Daisywheel Printer tor BBC (complete
with interface] £385

Star 510 Dot Matrix Printer

Star 515 Dot Matrix Printer

Brother Daisywheel Printer

Juki Daisywheel Printer

Black &White TV with Moaltor conversion
12" or 14": £55

Cassette Deck (BBC compatible): £30

egsc  £1.50 EACH

Acorn/BBC Main Distributors— Trade Enquiries Welcome

Twickenham Computer Centre
72 Heath Rd Twickenham Middx TW14BW (Tel: 01-891 4981

BBC MICRO & DRAGON 32
NOW AVAILABLE
“CLASSIC GAMES™ — BBC MICRO
“MASTER CHESS" — DRAGON 32

Bronstein — Rojahn:
Tal — Van der Wiel: .
Iskov — Lein:
Opochensky — Ivkov;

Kotov — Spassky:
Richter — Kretschmar;
Stahlberg — Ojanen:
Karpov — Korchnoi:

£8 - VAT
—- £8 - VAT

PRELECTRONICS LTD.,
ALBRO CASTLE, ST. DOGMAEL'S, CARDIGAN,
DYFED, WALES.
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AT LAST, A HOME COMPUTER
THAT IMPROVES WITH AGE.

t's surprising how many first-time
relationships witha home
computer go sour with age.

You buy an atiactive, discounted litle
miachine so thatvou and the children can
learn about computers

Instead, vou learn about s hnutations
the dull graphices. The plugs that fll oue The
cheap power supply. The unalierable
“beginners” language. The suff fragile kevs
No provision for future developments. 1T only
vou d lnoked around a bit in the beginning
“Quealine costs alittle move. but it s wsvally
worth paving for” (Personal Computer News
CGLMS Beview, June 8530

The CGLMS is designed and built by Sord.
one of Japans leading computer specialists,
with three maimn ideas in mind

First,10 be casy and fun to learn and

operae

second. to be rugged enough o last = 5 .
through hours and hours of operation

And third to form the basis of a powertul,
versatile home computersystem thatwont
need replacing until vou're ready fora
dedicared business system

Builtto learn

The CGL M5 is designed 1o be casv for
NON-ZENIUSES TOy Use

"Om the M3, most of the work is done for
Yyouand all that is left is the need to work
ot what to do next, vather than bow to 5
doit”(Personal Computer News, June 83 )

If vou make a mistake, vou can
correct it with a simple movement of
the cursor. So vou only correct that mistake,
not a whole line;nor do vou have to indulge
in complex edit commuands

Budding video game designers and
computer artists will love to get their hands
on the 16 colour graphics and 32 moveable
images called “sprites.”

“The M5 makes professional graphic

COMPUTING TODAY JANUARY 1984

| cffects very simple for coen the beginmer to on big computers with equally big price tags
| achere.” (Personal Computer World, Aug. 83.) Ihe FALC cartridge pr s atatlor-made
Built to last Linguage fordatanun. CHiLs heet

At works firse timme, doesit vieed a lotof accounts and business p s Combing
molhveoddling and figgery-pokery to FALC with adisc and vou could gornthe M5
perstidde it to cortinne to do soconid what's | into a sl bitsiness niachine | Personal
cren better it contines to work well You [ Computer Magazime, August =+
cdonrt hare tobedlance coled cavtons of milk Now take a ook at the back fthe M3
(M |"|lr'[ Ir I \;i{ e .

mcitches i the back:

1 y - wr
to keepr the pliggs | S @
e, or press the beys ' @jﬂ @ ) @
with several o T i
force to make them respond ™ (Personal Centronics-ivpe printern the separat
| Computer News, June'830) monitor and hi-fi sound outg
Bemg able o build things thatwork and Even the Linguage cartridaze socker has
carry on working without endless mainten hidden potential
ance is something at which the Japanese “nlike most such sockers this one has 56
FA = scem o exeel fnternal lines cornmected to it Girnig decess to
Built to grow Just ahouit erery fioi 2 the compiiter
To be truly versatile.a home This means theit frest aboret orervthing vou
computer has o understand very can think of can he addded onto the compter;
different things yaneng front d Prest feice to seconid
sovou need different “languages. which | processor o iise s o ent terminel on
the MS provides by supplyving partof its atimesharing compiaer” (Electronies - The
memory in plug-in cartridges | Maplin Magas <3
“The MS elinninates the worst limitations | Take alook ar the home computer tha
QR mdchinies it this level, whichis thet they will improve with doe
tend to be stuck with whatever lansuage is L, - DEepiael s _wtem . . .. w8 a4
provided Iy the mandagement " Personal r Foratull rechncalspeatication of the CGLMS, |
( den |

ol suppartng soltware

torsee g complere |
GUPON 10

igs Il Loughton, Essex |

hone number: 01-508 3600

w o ahout the CGLMS. Please |

reeandd o hist of deaders

Computer News, June 830)

The computer is supplicd complere !
with a Basic-1 cartridge. a standard
integer BASIC language and asimple
learning text

Plug in the Basic-G cartridge. and vou can |
access the M3s incredibly sophisticated | i i
graphic and sound capabilities which are far
in advance of similarlv-priced computers | Address 2 l
Move on to the Basic-F cartridge. and i Zz2=1 I
vou have scientific. technological and statisti- (G L=/ RAVA\
cal computing power usually available only \_ — HOME COMPUTER

hketok

serd me a broch

Nanes

T

\
)|

BUILT TO LEARN. BUILT TO LAST. BUILT TO GR( I, =



News: Commercial software

SOFT WARES

EPSON @X-10
GRAPHICS

A business graphics program has
been launched for the Epson
QX-10 desk top micro which offers
the extent of versatility previously
only available on mainframes.
Known as Dataplot III, and
developed by Grafox Limited of
Oxford, the package uses data
from standard format files, such as
those produced by the Supercalc
or Peachcalc spreadsheet
programs, to produce graphs of
any scaling, size, style and type
including bar charts, histograms,
scattergrams, line graphs and pie
diagrams. Up to seven different
sets of data may be illustrated at
any one time and each of these
may employ a different graph type.
Multiple graphs can also be shown
simultaneously and two
independent Y-axes are available
to allow sets of data with totally
different scales to be placed on the
same screen.

Specially-featured in the
package is a unique 'parameter
assignment’ facility which provides
for extensive manipulation of data
by allowing the user to design
statistical and scientific formulae
which can be applied to the data
before it is graphed.

Further details are available from
Grafox Ltd, 35 St Clements,

Oxford OX4 1AB (telephone 0865
242597), or from Epson (UK) Ltd,

Dorland House, 388 High Road,
Wembley, Middlesex HAS 6UH.
Telephone: 01-902 8892. Telex:
8814169.

NEW DOS FOR MSX

Microsoft Corp, developers of the
16-bit MS-DOS and IBM Personal
Computer DOS operating system,
has announced a new eight-bit
operating system for MSX
microcomputers. Called MSX-
DQOS, the operating system is
designed for MSX microcomputers
and will be available to the 14
Japanese and one US
microcomputer manufacturer now
committed to the MSX standard.
The first machines with MSX-DOS
will appear in January 1984.

MSX-DOS is CP/M-80 2.2
compatible and runs all Microsoft's
eight-bit software including the
languages MBASIC, COBOL-80
and FORTRAN-80. Microsoft's
Multiplan also runs on MSX
microcomputers under MSX-DCS.
MSX-DOS supports all MSX
hardware including 32, 40 and 80
column text modes as well as MSX-
BASIC, an enhanced version of
Microsoit's GW-BASIC. MSX-DOS
occupies 8K of memory, and
includes Microsoit's popular M-80
assembler.

"MSX-DOS was developed in
response to the tremendous
demand for a Disk Operating
System (DOS) from the Japanese

MSX manufactuers, who wanted a
DOS with the standard MS-DOS
disc format and user interface.”
said David Fraser, Microsoft Ltd's
General Manager. "As well as
supporting the popular disc drive
sizes (5% “ and below) MSX-DOS
specifies a common disc format
across all machines — something
CP/M-80 never did,” he added.
MSX-DOS supports any type of size
of diskette including 3, 3'4”, 584"
and 8", with the ability to read
discs created by MS-DOS.

This compatibility with MS-
DOS means two things. First, users
familiar with MS-DOS machines
will be instantly able to use a MSX
micro with MSX-DOS. The user
interface, command structure and
command syntax are identical.
Second, data is transferrable
between MS-DOS and MSX
machines without the need for
translation utilities or other extras.
Multiplan, for example, runs under
both MSX-DOS and MS-DOS and
data discs can be transferred and
updated between machines
running these operating systems as
required.

One of the grave shortcomings
of CP/M-80 was that a program
had to be produced in a different
format for each microcomputer.
MSX-DOS specifies one disc
format, common across all
microcomputers, thus reducing
costs in producing software, and
passing these savings on to the
user.

The MSX specification was first
introduced by Microsoft in June
1983. It provides a standard
hardware and software
specification for low-end eight-bit
microcomputers that will make a
range of software compatible with
low-cost computers from different
manufacturers.

XENIX FOR ACORN

Logica UK Ltd has signed a
contract with Acorn Computers Ltd
to port the XENIX operating system
to a new processor due from Acorn
in the Spring of 1984 (now where
have we heard that one before?).
The 32-bit second processor is
designed as an add-on processor
for the BBC microcomputer,
designed and manufactured by
Acorn, and is based on National
Semiconductor’s 32-bit 16032
MiCroprocessor.

TAKE IT APART

Henry's of Edgware Road, the
long-established specialist
hardware supplier and main
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SOFT WARES

distributor for the Gemini Galaxy
range of computers, has entered
the software market with the
introduction of MDIS, an
intelligent dis-assembler.
Developed for all CP/M based
machines, MDIS is a low-cost
package which can be used to take
apart CP/M machine code
programs for examination and/or
modification. Using the correct
mnemonics in each case, it will,
for example, dis-assemble both the
Z80 and 8080 machine codes.

Labelling is automatic and
tables are dealt with in an
intelligent fashion by reporting
data areas in 'defined byte' form
with an ASCII printout alongside.
As a result, the programmer is
given the opportunity to decide
whether the table is a text string or
access table. The dis-assembled
output is entirely compatible with
the Microsoft M80 assembler and
L80 linker and as the input
command syntax has been
designed to be similar to Microsoft
utilities, MDIS is easy to use. In
addition, the MDIS output may be
either to disc or hard copy and can
be edited without difficulty into
forms suitable for assemblers other
than Micresoft types.

is available at £50 plus

/'s, the sole
or who would

at 404-406 Edgware Road, Lo dA::r-.
W2 1ED. Telephone: 01-402 6822.

COMPUTER COURSES

Four new low-cost courses in
computer studies are being
introduced by the Open
University, as part of its non-
degree studies. The courses feature
programming, systems analysis and
design, and the principles of data
analysis. All four courses are
suitable for study at home, or use
by educational establishments,
business groups and user groups,
and include exercises and self-
assessment guestions to monitor
students’ progress.

Structured Programming with
UCSD Pascal is intended for the
many pecple who require training
in problem-solving techniques
enabling them to design and
implement software. Also suitable
for home micro users who have a
UCSD Pascal compiler, the course
costs £65.

Introduction to Commercial
Data Processing with COBOL
uses the most popular business
language and is aimed at those

with little computing background.
Ideal for in-house training as well
as for the home-user the course
gives a complete introduction to
the subject. On-line access to the
Open University's Academic
Computing Service through a local
study centre is available for those
without computing facilities and
the course fee in this instance is
£175; for micro users with a
COBOL compiler the cost is £130.
Both the UCSD Pascal and the
COBOL courses involve
approximately 100 hours' study
time,

Programmers and prospective
systems analysts will find
Introduction to Systems Analysis
and Design an ideal course to take
them a step further in their careers
but it would be equally useful for
managers and administrators
wishing to gain a greater insight
into the subject, The fee is just £50
and unlike the other three courses,
this course has no practical
computing element. Material for
the 40-hour course includes video
and audio cassettes, a study guide
and reference handbook.

Data Analysis for Information
Systems Design will appeal to
data base systems managers and to
analysts, in fact anyone requiring a
grounding in the principles and
skills of data analysis. This course,
like all the three other courses,
can be followed at a pace to suit
the student and involves between
40 and 50 hours of study. If
required, on-line access of up to
five hours is available via OU
study centres, in which case the
course fee is £110 (£95 if using
your own terminal).

For more detailed information
on all these courses, or to enrol,
contact the Student Enguiry Office,
The Open University, PO Box 71,
Walton Hall, Milton Keynes MK7
BAG.

ABERSOFT GOES AUSSIE

All publishing rights to Abersoit
FORTH, the version we are using in
our teach-yourself series, have
been secured by publishers
Melbourne House who will be
producing new documentation on
this high level language in the next
few weeks.

Already hailed as being the
package which is by far the best
implementation of FORTH for the
ZX Spectrum (that's why we picked
it), Abersoft FORTH makes it
possible to run programs between
10 and 50 times faster than those
written in BASIC, without the
tedious programming requirements

of machine language. It is even
possible to re-write the language to
suit individual programming
applications. It is, say Melbourne
House, the tool for programmers
who want to sgueeze maximum
power from their Sinclair
Spectrum. Available early
November, Melbourne House,
Abersoft Forth costs £14.95. The
Melbourne House sales office is at
224 Stanley Road, Teddington,
Middlesex TW11 8VE. Telephone:
01-977 9160.

GAMES WITHOUT
FRONTIERS

With well over 1,000 titles of
games software constantly in stock
in their nine (soon to be 10)
branches, Games Centre are now
established as Britain's largest
supplier of games software to the
general public. Not satisfied with
coping with the demand in this

manner, Games Centre also offer
their entire stock through their
mail order department. Their
1983/84 Mail Order Catalogue is
now ready and obtainable from the
Mail Order Department, Games
Centre, 22 Oxford Street, London
WI1A 2LS.

SPECTRUM PASCAL
COURSE

Owners of 48K Spectrum owners
who are interested in Pascal may
wish to attend a course of fourteen
weeks duration to be held on
Monday, January 9, 1984 at the
East Ham College of Technology,
High Street South London E6 4ER.
The course is intended to introduce
Spectrum owners to programming
in Pascal using the Hisoft Pascal
4T-version 1.5 compiler,

Students will use their own
Spectrums and tape recorders but
monitors (TV sets) are provided.
The course fee will include the
compiler tape and programmers
manual. The internal course of
study is as follows, week by week:
Introduction to the Compiler and
Editor; Pascal Syntax and Data
Types; Control Structures;
Procedures and Functions;
Parameters: Formatting; 'Case’
Statements; Arrays and Strings;
Records; Pointers and Linked Lists;
The GOTO statement and use of
ZX Printers; Team Programming
Project — 1; Team Programming
Project — 2; Evaluation and
Discussion.

Further details can be obtained
from B.F. Boakes, Course Tutor.
Telephone: 01-472 1480 ext 249.
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MicroValue

':1

GM813—-CPU/64K RAM
Board

* 4MHzZBOAC.P.U. * 64KDynamic RAM
* R5232Interface % Two 8-Bitl/O Ports
* Cassefte Interface

* Extended & Page Addressing Modes

* CP/IMCompatible
£225

GM829-Disk
ControllerBoard
* UpTod4 Mixed5.25&8" Drives

* S5ASIHard Disk Interface

% Single & Double Density Operation
* Single & Double Sided Drive Support

% Supports48 and
G& TPl Drives 2145

GM833—-RAM-DISK
Board

* Virtual Disk Operation % 512K Dynamic RAM
* Port Mapped For Easy Interface Software

% Over 10Times Faster
ThanaFloppy Disk £45
Please note: This board cannot be used asa
conventional RAM board

GM812—-Video
ControllerBoard

* 80 Charactersx25Line Display Format
* On-board Z80A Microprocessor

* Buffered Keyboard Input

* Programmable Character Generator

* 160x75Pixel Graphics
* LightPen Input 51 25

GM811—-CPU Board

* dMHz Z80OA CPU

* 4 Bytewide Memory Sockets
* 2x8-BitInput/Output Ports

#* 8BitInput Port

* RS232 Serial Interface £1 25
* Cassefte Recorder Interface

GM803—EPROM/ROM
Board

* Up to 40K of Firmware
% 2708 or 2716 EPROMS 565
* Poge Mode Operations

-
ﬁ:fn‘ a
-

GM816—Multil/O
Board

* 6110 Ports

% 4 Counter/Timer Channels
* On-Board Real Time Clock
* Bafttery Backup

% Further Expansion 5125
Capability

GM802—-64K RAM
Board

* 64K Dynamic RAM
% AMHz Operation

% RAM Disable Function £1 25
* Page Mode Operation

MP826—Static RAM
Board

* 32K StaticRAM

* Baftery Backup 5185
% Page Mode Operation

EV814—IEEE488 (GPIB)
Controller

% CostEffective Controller
* Comprehensive Software
Supplied

% Fulllmplementation 5140
% EasyToUse

PLUTO—-Colour
Graphics Board

* On-Board 16 Bit Microprocessor
* 640x576 BitMapped Display
* 192K Of Dual Ported RAM

* Comprehensive 5399
On-Board Software

GM827—-87 Key
Keyboard

* UserDefinable Function Keys

* Numeric Keypad 585
#* Cursor Control Keys

CLIMAX~-Colour
Graphics Board

* 256x 256 Pixel Display UHF Version
* 16 Colours
* Ultra-fast Vector & £1 99
Character
Generation

% Light Pen Input UHF & RGB Version

* UHF or RGB Outputs 5220

GM839—-Prototyping
Board

% FibreglassPC.B.
* BO-BUSSignalidentification

Foann - £42.50

Allthe boardsand componentsinthe 80-BUS
range are fully compatible and offera very
flexible and cost effective solution to your
computer needs. For further information about
the 80-BUS range contact your nearest
MICROVALUEdealer.

10
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MicroValue - MicroValue

Power Supplies,
MotherBoards
& Frames

* GM807 3APowerSupply

* GM817 6ASwitch ModePS.U.
* GMB43 10A Switch ModePS.U.
* GM656 3 Slot Motherboard

* GM654 55lot Motherboard
* GM655 8SlotMotherboard

* MP840 14 S5lotMotherboard
* GM662 5Board Frame

* GM&10 19" Frame

£40.00
£75.00
£95.00

£5.00

£6.00
£10.00
£47.00
£50.00
£37.50

Galaxy 2
“Iwould place the Galaxy atthe
top of my list”
(Computing Today, April 1983)

% Twin ZBOA Processors

* CP/M2.20perating System
* B0x25VideoDisplay

% H4K Dynamic Ram

% LightPeninterface

% Upto1.6MhzDisk Capacity
* Serial RS232 Interface

% ParallelInterface

* NumericKeypad

* Definable Function Keys

* CassetteInterface

* 12" Monitorincluded

from 51 495

Quantum

Computerise
Without Compromise

% B0-BUSConstruction

* Serial & Parallel Interface
% Stylish Design

* UpTo2.4MhzDisk Capacity
% UpToThree 5.25" Drives

* Fully Expandable

* TwinZB0A Processors

* CP/M Operating System

* 64K Dynamic Ram

* Definable Function Keys

Two-Drive
Quantum

£1910

Gemini Multinet

The Gemini Multinetenables asmany
people aspossible to have accessto their
own microcomputer with mass storage and
printer facilities for the lowest possible cost.
Thisisachieved by providing a central
‘fileserver' fitted with a Winchester hard disk
unitand printer interfaces, in conjunction
with amethod of interconnectingupto
thirty-one workstations to the fileserver. The
fileserver and each station are fitted with the
Gemini GMB83é network interface board.
AMicropolis 800K floppy disk drive is
incorporated inthe fileserver providing
backup for the hard disk.

GMP10 Galaxy 4 Multinet

5.4 Mibyte fileserver £2600
GM912 Galaxy 4 Multinet
10.8 Mibyte fileserver £2850
GM909 Galaxy 4 Multinet
workstation £650

Bothfileservers and workstations are supplied
complete with VDU's; the operating software
issuppliedwiththe fileserver.

o _
Monitor ' _—

Ahighguality 12" datadisplay monitor,
ideal for Gemini systems. The P42is

available in both greenand £95

amber phosphor versionsand
has aresolution of 20Mhz.

THE
UTER
IONALS

MICROVALUE
DEALERS:

AMERSHAM, BUCKS
Amersham Computer Centre,
18 Woodside Road.

Tel: (02403) 22307

BRISTOL
Target Electronics Ltd., 16 Cherry Lane.
Tel: (0272) 421196

EGHAM, SURREY
Electrovalue Ltd.,
28 St. Judes Road, Englefield Green.
Tel: (07843) 3603

LEEDS

Leeds Computer Centre,
55Wade Lane, Merrion Centre.
Tel: (0532)458877

LONDON W2
Henry's Radio, 404 Edgware Road.
Tel: C1-402 6822

LONDON SW11

OFF Records,

Computer House, 58 Battersea Rise,
Clapham Junction.

Tel: 01-223 7730

MANCHESTER M19
EV Computing, 700 Burnage Lane
Tel: 061-431 4866

NOTTINGHAM

Computerama, (Skytronics Ltd.)
357 Derby Road.

Tel: (0602) 781742

Telephone orders welcome

COMPUTING TODAY JANUARY 1984

REAL value — from the Professionals

1



12

Software News
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IBM SOFTWARE

X

jrom the professionals

Mysterious Adventures

NOW — FOR THE IBM PC

An absorbing and stimulating collection of mind provoking games styled after the original mainframe Adventure.
Mysterious Adventures are now available for most of the major microcomputers. There are ten of them at the
moment, three more are to be released shortly. A short synopsis of each follows:

T

THE GOLDEN BATON — Venture into a strange
province of Sorcery and Evil Magic to recover the Golden
Baton, a priceless artifact whose powers are said to
bring great Health and Prosperity to the Land.

. THE TIME MACHINE — As a Newspaper reporter you

are sent to investigate the eccentric professor who lives
in the old house on the Moors. What is his secret and
why is his house now deserted?

. ARROW OF DEATH (Pt. 1) — A blight has fallen on

your homelands, the Baton has become tarnished and
now radiates a malevolent aura of Evil. Your mission is
clear — trace the source of this Evil and destroy ... or be
destroyed. This is the first part of an Epic Adventure
although each part can be played as a stand alone
scenario.

. ARROW OF DEATH (Pt. 2) — You now have the means

to destroy your enemy ... but you are far from home and
this land is strange to you. Can you cope with the deadly
perils which approach you and have you the strength to
see your mission through to the final conflict?

. ESCAPE FROM PULSAR 7 — Alone on a gigantic

Space-Freighter ... The rest of your crew have died
horribly at the hands of a mutated Zoo-Specimen. Your
only chance of escape is to reach the Frail Shuttlecraft.
But the lurking Monster is hungry and you are the only
food it has left...

6. CIRCUS — Your Car has run out of Petrol on a lonely

road miles from habitation. As you trudge reluctantly
down the road in search of help you are suddenly con-
fronted by an amazing sight ... in a nearby field is a
Huge Circus tent! But this is no ordinary Circus as you
will soon discover...

. FEASIBILITY EXPERIMENT — Far across the gulfs of

time and space, a dying race of super-intelligent beings
search the Universe for a Hero to save their existence ...
At length their thoughts turn to planet Earth. You are
chosen to be their saviour in a bizarre scenario where
death is a mere thought away...

. THR WIZARD OF AKYRZ — You are in the Royal

Palace. The King beseeches you to rescue his daughter
from the evil wizard. If you succeed your reward will be
priceless ... failure will bring certain death.

. PERSEUS AND ANDROMEDA — Travel into the

realms of ancient mythology. Battle with grotesque
monsters and supernatural powers as you search for the
hidden secrets of myth and legend.

. TEN LITTLE INDIANS — This mystery begins with a

train journey into a strange country. What secrets are
held by the strange country mansion? What meaning is
attached to the strange idols? Maybe you will find out if
if you live long enough...

IBM Mysterious Adventures are sold only on disk

Any one Mysterious Adventure ... £14.50 plus VAT = £16.68 plus 75p p&p
Any 5 Mysterious Adventures (on 1 disk) ... £55.00 plus VAT = £63.25 plus 75p p&p
All 10 Mysterious Adventures (on 2 disks) ... £100.00 plus VAT = £115.00 plus £1.50 p&p

IBM DEALER ENGQUIRIES WELCOME

JUST ARRIVED: Contact us on the telephone for details of Data Writer the low cost approach to database

management on the IBM.

TEL: [0424] 220391/ 223636

MOLIMERX-LTD

A J HARDING (MOLIMERX)
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.
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SPECTRUM MACHINE CODE

Would you look forward to assembling a few thousand
bytes of Z80 machine code using paper and pencil
? No, neither did one of our contributors, so he
ed looking around for books and software tools to
1 in his task. Next month we'll be telling you
he products he tried and what he finally
to do the job. If you want to get to know the
at the heart of your Spectrum, it's required

—

ULTI-TASKING ZX81-FORTH

Still on the s king about with Sinclair
> & explains how to give your

old ROM, in with

that runs

g FORTH. Ap:
of all recogni
provi multi-tasking facility
jobs to be run simultaneously. Sounds toc
true? Read our review in the February

Today.

SOUNDING OFF ON THE
COMMODORE 64

Our third and final part of the 'Getting more . . ." series
examines the sound capabilities of the Commodore 64
1 delves into the mysteries of the control registers.

ly do we tell you what's going on, we correct
t} A must for all

the errors in the User Manual.
ommodore 64 programmers.

NON-RANDOM RANDOMS
cunds like a contradiction in terms, doesn't it? But
ting a games program that relies
m numbers to control the program
very iricky trying to debug the
e program is doing something
1 run it, how do you check your

desired effect? What is
1dom numbers that remains

the same every time the program runs, which can be

=

S
—

corrections are h

Articles described here are in an advanced state of preparation
but circumstances may dictate changes to the final contents.

replaced by a true RND function once debugging is
complete. However, that usually means large arrays of
numbers to store the sequence, or other cumbersome
or memory-consuming technigues. Yet it's possible to
generate random sequences that are the same every
run, with no memory overhead and on any computer.
You have until the next issue of Computing Today to

4 ,

it's done.

LHUUlE

EPSON PRINTER GRAPHICS

em — those three-dimensional
les in water or complex
printer and you've ever

y yourself, we'll be showing
you how in the next of Computing Today. We'll
be giving several lis and a lot of examples
showing how to brighten up dull mathematical
functions.

You've probably
printouts that look
terrain. If you own &
wanted to do the sar

seern 1
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Review: Books on future trends

Garry Marshall

BOOK PAGE

This month we look ahead to some of the
exciting developments that lie in the future of

computing.

are devoted to only two books,

but as they are both about mat-
ters of some importance to the future
development of computing in
general and, in at least one case, to
microcomputing in particular, they
do deserve extended examination.
One of the books deals with a
language that is intended to make
the full potential of personal com-
puters readily available to all their
users. The other is about the way
that it is planned to make the next
generation of computers more
friendly and also capable of doing
more of the things that we want them
to. I the books are more about com-
puting tomorrow than computing to-
day, we all know that, with com-
puting, tomorrow can come more
guickly than we expect.

SMALLTALK

The Xerox Palo Alto Research Cen-
tre (PARC) is where the mouse was
devised, and it is also where
Smalltalk comes from. The Learning
Research Group, now renamed the
Software Concepts Group, and in
particular one of its members, Alan
Kay, conceived the idea of the
'‘Dynabook’. This is a personal com-
puter about the size of a large
notebook that should handle prac-
tically all of one's information-
related needs. It was conceived as a
hand-held high-performance com-
puter with a high-resolution display
and input and output capabilities.
These should allow it to support
visual and audio communication
and connect to communication net-
works to access shared information
resources. The intention was for the
Dynaboock to be available as a per-
sonal possession in the 1980s.

Smalltalk is the software compo-
nent of the Dynabook project. It is
designed to allow the owners of the
Dynabook to use it creatively by
providing a programming environ-
ment that allows programmers to
create what they need. A program-
mer can modify Smalltalk by
building his own version of the
language, either as the only part of
the language that he wants to use, or
by extending it in a specialised way
that meets his needs.

T his month’s book review pages

Conventional languages were
found to have severe shortcomings
in meeting the needs of the
Dynabook. One aspect of their
shortcomings lies in their separation
of data (the items that programs deal
with) and procedures (for
manipulating the data). This is ap-
parent in languages such as BASIC
and Pascal, as is the serial mode of
operation that they impose because
their program statements are follow-
ed in a strictly sequential manner.
By contrast, Smalltalk is based on
the idea of the 'object’. An 'object’ is
a package of information describing
an item not only by giving the data
needed to describe it but also giving

Adele Goldberg and

the procedures that determine how
the item may be manipulated. Thus,
an 'object’ consists of data and pro-
cedures, all in a single entity. An
object is manipulated by sending it
a message to carry out one of its pro-
cedures to manipulate itself.

To illustrate this, if we have an
object for plotting a coloured square
on the display screen and moving it
around, then it could be named
SQUARE, have properties with the
self-explanatory names POSITION,
SIZE, COLOUR and ORIENTA-
TION, and procedures for
manipulating itself called MOVE,
ROTATE, ERASE and MAGNIFY.
Sending the message SQUARE
ROTATE 45 might be expected to
cause the object named SQUARE to
rotate through 45 degrees, while the
message SQUARE ERASE might
cause the same cbject to erase itself
from the screen.

One aspect of the object-

message approach is that activities
can take place in parallel, as they do
in real life, because different parts
of the computer can manage the ac-
tivities of different objects at the
same time.

David Ro
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BOOK PAGE

Smalltalk-80: The Language
and its Implementation is written
by two members of the Software

Concepts Group at PARC. It
describes and explains virtually
everything that one might want to

know about Small
doubtedly come
level. Smalltalk 1s
ing, but the coverage 1
at the time the book was wr
four parts of the book give an
overwview of the underlym ldeas
of Smalltalk and of its specification,
an extended example written in
Smalltalk, and a full account of how
Smalltalk is implemented.

A less demanding introduction
to Smalltalk, in case you are in-
terested or feel the need of it, is pro-
vided by the articles in the August
1981 issue of Byte, which was entire-
ly devoted to Smalltalk, and by an
article by Alan Kay in the classic
September 1977 issue of Scientific
American devoted to microelec-
tronics.

FIFTH GENERATION
COMPUTERS

The evolution of computers to the
present is usually seen in terms of
the technology used for their hard-
ware. Broadly speaking, computers
of the first generation were con-
structed using valves, the second
generation used individual tran-
sistors, the third generation makes
use of integrated circuits and the
fourth generation uses large scale
integration (LSI) circuits. Now, for
the first time, there is a concerted
attempt to design the next genera-
tion of comupters. It takes into ac-

count both their hardware and soft-
ware in trying to arrive at a coherent

—~]k Dut it un-

overall design. In this way the next

.;f generation should to some extent

conform to a definite plan that takes
account of what we need of it rather
than consisting of barely considered
products whose fabrication is deter-
mined by a rapidly evolving
technology. Towards Fifth Genera-
tion Computers aims o explain the
main trends and developments that
will contribute to the fifth genera-
tion of computers.

Although work is being carried
out already in most of the areas that
fifth generation computers will draw
on, the book is inevitably about the
future (as its title clearly indicates).
The fifth generation computer is a
target to aim for rather than a reali-
ty. A major consideration in
developing it is to ensure that it is
suitable for people to use, par-
ticularly people with no knowledge
whatever of computers. The in-
troduction of menus, icons and mice
has already made computers much
easier to use than before, while
developments such as speech input
and output will take the process tur-
ther. The book's cover captures ab-
solutely the idea of man creating
computers in his own image.

However, after its very suitable
title and imaginative cover, the con-
tents of the book are a disappoint-
ment. It is a 'vacuum cleaner’ of a
pook in that a large number of
threads from different sources have
peen sucked into it, but they have
not been integrated or mgested Ina

chapter on reat
generation comput
there is coverage ©
mernories, architect
languages and knowledge in!
tion processing. Material on each
topic is presented at a high level,
drawn from recent conference,
research reports and journals. [t can
be difficult to understand when
lifted too brutally from its full con-
text or when it is too loaded with
jargon.

The jargon is a particularly
severe problem, since each topic
has its own and we are moving fairly
guickly from one topic to another.
However, a good deal of information
on each topic is presented and the
sources are listed in an appendix.
What is lacking is any indication of
how the different topics may interact
with each other. There is no indica-
tion, for example, of how knowledge
will be processed by using par-
ticular software, much less of how
the designs of hardware and soft-
ware will affect each other. Thus, no
feel is obtained for fifth generation
computers as systems. They appear
as collections of parts that may or
may not connect with each other.

Chapters on artificial in-
telligence, expert systems and man-

OI'llg-

machine communications from the
heart of the book, perhaps tipping
its balance too heavily towards the
software side. Again, no relation-
ships between the different topics
are presented, but up-to-date ex-
planations are given in each
chapter.

The penultimate chapter on 'The
Response of Fifth Generation’ finds
the author in much better form and
apparently much surer of himself. It
gives a very readable account of the
politics, on the Japanese side, of the
introduction of the concept and, in
the US, UK and Europe, of respon-
ding to it. The Americans, by this
account, are not unduly put out by
the Japanese initiative, holding a
pretty low opinion of their ability for
innovation of any kind, let alone that
required in this case. The British
response is contained in the Alvey
report, which recommends that
research and development should
take place in the four key areas of
software engineering, the
man/machine interface, intelligent
knowledge-based systemns and VLSI.
The government’s response to the
report is beginning to become ap-
parent, one aspect being its Infor-
mation Technology initiative as part
of which new courses and new lec-
turing posts in Information
Technology have been established
in universities and polytechnics.

The final chapter gives us a
glimpse of the sixth generation, with
biochips that may be able to rear-
range themselves and can be ar-
ranged in three dimensions rather
tlan the two dimensions of current
chip technologies. The use of
iochips for computers is obvious
{once you have thought of it!), for
computers, in the form of brains,
have been generated biclogically
for a long time.

As the book makes clear
significance of the fifth generation
concept probably lies more in pro-
viding a clear strategy for f;e-.-'e'_op-
ing the next computers than in pro-
viding precise bluepr‘ms for actual
computers. Some aspects of the fifth
generation are probably with us
now, and when it can be recognised
as such it may well contain what now
seems to be sixth generation
technology.

This month's books are:

the

Smalltalk 80: The Language and
its Implementation by A. Goldberg
and D. Robson (Addison —
Wesley), 714 pages, £24.95.

Towards Fifth Generation Com-
puters by G. L. Simons (NCC
Wiley), 226 pages, £10.50.
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PFIDGRAMMABLE
. JOYSTICK
INTERFACE "’%

for
Spectrum ¢
or ZX81

ABOUT QLR INTERFACE

PACKAGE CONTENTS SUPPLIED

e
CONTROLLERS ——
FOR USE WITH OUR INTERFACE
Misdule o

FIC 20, Commodaore b4,
00

+ P&

FROM: MR/MRAS/MISS
ADDRESS
SEND C.W.0. INO STAMP NEEDED) TO- A.GF. HAROWARE, DEPTS T, — ]
FREEPOST, BOGNOR Ri ST SUSSEX, PO22 9BR —— |
oty [ iTEm i ITEMPRICE |  TOTAL
| PROGRAMMABLE INTERFACE | ==
JOYSTICK(S)
- l_ PACKI CK REFERENCE CARDS 100 [ ——
ONE | W T = FAEE [
zx81 O Pliasa tick FINALTOTAL |
H?IJIK!\\J TRIES WEL O, fij\‘-’ﬁﬂf} TCES ON APPLICA TION

...OK_ on all issue Spectrums...

LR

Micro Services

HIGH QUALITY
CASSETTE
DUPLICATION

Confidential and quick service
guaranteed.

Most formats handled.
Duplicators for Alligata software.
Write or phone for a return price

list.
Small or large quantities.

178 West St, Sheffield S1 4ET
Tel (0742) 700969.
24hr ans. service

Credit facilities available inc.

B =
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TEXAS TI994A
NEW

Adventure No. 1
Hangman
Address Book
Home Accounts
Optical lllusions
all at £4.50 each
including P&P

Buy any 2 and receive
Optical Illusions FREE

LINCO DATA

30 BROWN CRESCENT,
SUTTON-IN-ASHFIELD,
NOTTINGHAM NG14 7GY.

TRANSFORMS THE COMMODORE 64
INTO A FULL-FEATURED AND
PROFESSIONAL DATABASE
SyYSTEM! wITH UP TO 1000
CHARACTERS PER RECORD ON UP
10 & SCREENS... AND UP TO
128 ITEMS PER RECCRD,

DEFINABLE AS KEY, TEXT,
RESULT OR DATE... IN FILES OF UP TO 16M CHARACTERS!
HAS SPREADSHEET AND CALCULATOR CAPASILITY, CALENDAR
f PROCESSOR/DATA FILES, BOTH MENU-DRIVE!
+ SORTING/SEARCHING, FULLY DEFINABLE ODUTPUTS... 5U
IS ESSENTIAL IF YOU WANT THE MOST FROM YOUR 64! supPLIED ON [BM 1541
WITH EXCELLENT TUTORIAL/REFERENCE MANUAL, EX-STOCK ‘I_‘n

@ OUR PRICE BNLYM £88!

NOW AVAILAEL E

VIZAWRITE 64 oo doe

SSOR, WITH DN-SCREEN
S COLOUR, GRAPHICS AND
ER! WITH A COMPREMENSIVE

FORMATTING, THAT TAKES FULL ADVANTAGE OF
AND SUPPORTS VIRTUALLY &N
AND EASY-TO-FOLLOW USER MANUAL, VIZAWRITE RS THE ULTIMATE IN PERSONAL
COMPUTER WORD PROGESSING! ALSO AVAILABLE ON DISK (OUR PRICE #7835 L65!), oR
COMBINED WITH YIZASPELL (OUR PRICE -E99-86-L85!).

@ OUR PRICE ONLY 23825 £68!

MEMORY FEATURES...

MASTER &4 IS A TOTALLY NEW
cnn.c: . A COMPLETE PROGRAM
o /Master 64 =i
AVAILABLE N{,‘n' THE
MASTER HAs B5 wew comvanps... ano BASIC IV Too! PLUS PrOGR 'S TOOLKIT,
MACHINE CODE MONITOR, BUSINESS BASIC, KEYED DISK ACCESS,
USER-DEFINABLE INPUT ZONES, REPORT GENERATOR, 2
CONTROL, STRING FUNCTIONS, DISK DATA COMPRE
DUMP, OPTIOMAL SOFTWARE PROTECTION KEY, AND 1 ERYTHING YOU
NEED TO PROGRAM YOUR 64 TO TOP PROFESSIONAL STANDARDS! 4 COMES WITH
A FULL USER REFERENCE MANUAL, QUICK REFERENCE QUL xs DEMD. PROGRAMS, ALSD
AVAILASLE FOR CBM 700 (£339,25) anp CBM 4037/B032/B056 (£33%:25 £2251).

@ SPECIAL OFFER PRICE Itz £115!

THESE ARE JUST SOME OF OUR FINE SOFTWARE PRODUCTS FOR CE‘WU‘CW COMPUTERS,
PLEASE TELEPHONE OR WRITE FOR FREE DATA SHEETS! PRICES SHOWN It 5%
AND ARE CORRECT AT TIME OF GOING TO PRESS. ORDER BY POST
USING CHEBUE, ACCESS, BARCLAY CARD OR OFFICIAL ORDER. TELEPHONE (I
FOR SAME-DAY DESPATCH! POST FREE EXCEPT OM CREDIT/OVERSEAS ORDERS.

Lalco Software

LAKESIDE HOUSE, KINGSTON HILL, SURREY KT2 7QT TEL 01-546-7256




PLEASE PHONE 0323 20496/639983
BUSINESS CENTRE LTD

56-58 - SOUTH STREET - EASTBOURNE - BN21 4U2Z

CROWN RANIER
£795.00 '
NOT A LIGHT
DUTY MACHINE
EXPECTS

3HOURS A DAY USE

BROTHER HR1 PRINTER
AL & PARALLEL INTERFACES AVAILABLE

ERI1/
£695.00 + VAT ex stock

SE

N i, ™
BROTHER CE&E0 PARALL_EL SEPI LINTERFACES s

LAUNCH OFFER :399.00 - var w

——“—

BDT SHEET F’EEDER

PRJNTER BU‘ FERS pvaiabien 'H-”;__ £449,00 - VAT exstock
£125.00 5153 00 Cem-r_c;mcs
+ VAT + VAT IEEE
ex stock ex stock p Far Ty

For less than £60 you can start bullding your own Computer
that truly suits your needs and, of course, eventually far more
superior to any Computer available off-the-sheit

FLEXIBLE & EXPANDABLE SYSTEM — 1K to 256K!
Just look at the options:

MICROTAN 65 o OTHER COMPUTER 1S AS PERSONAL!

MICROTAN | WORLD

PR B g

1 DISK CONTROLLER 7 MASS EPROM STORAGE BOARD
MICROTAN 65 comes in kit form, complete with manual, ful 2 REAL TIME CLOCK 8 INDUSTRIAL CONTROLLER BOARD
instructions, board with components, (kit form or fully built) 3 EPROM PROG. CARD 9 40K RAM BOARD
our full back-up service, and your own Microtan World S i < .
Magazine available D,_wbsc’r,m__un 4 SOUND BOARD 0 HIGH RES. GRAPHICS 256x256
5 SERIAL 1/0 BOARD 11 PRINTER FACE BOARD
2 6 PARALLEL 1/0 BOARD 12 ASC11 KEYBOARD
Board with components
{built or kit farm)

FULL RANGE OF SOFTWARE
Languages available: Machine Code
Assembly, Basic, Forth,

Micratan
World Magazine

! and Pilot
/  HOW TO ORDER:
| Enter details in the coupen below, enclosing
IJ / your cheque made payable to: Miciuanic Com-
[ | puter Systems Ltd. Prices include VAT add £1.50
f" | p&p. Please allow 14 days for delivery
/ Post to
[ | MICROTANIC COMPUTER SYSTEMS LTD
] 5 UPLAND RD LOI\OON SE22 |
o, 01-693 1137
BUILD l D'ea'se’. rush me my slarter kit. l
AS FAST (Please tick)
OR SLOW |
AS YOU [ kit form — | will build myself £58.95
/ LIKE! | O FullyBuit £69.95 |
{ l O Complete system wall chart ‘
! . I enclose my cheque/P.O. for £
Fu | Name . . l
f instructions
— | manual ] Company
Address. |
Also available fro
MICROTAN COMPUTERSYSTEMS LTD  jnaeeren o | |
SHOWROOM: 16 UPLAND RD MAIL ORDER 889 Lee Bridge Ad gth - :
QULWICH. LONDON SE22 235 FRIERN RD. DULWICH Nr Whipps Cross, Walthamstow E7 ! Fel{Day) Ll s s 1
TEL: 01-693-1137 LONDON SE22 Tel:01-520 7747 : m Tel (Eve)
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Series: CBM 64 routines

Tony Cross and Phil Cornes

GETTING MORE
FROM THE 64

PART 2

Following our look at sprites on the
Commodore 64 last month, we examine the
high resolution graphics screen. There are also
several useful machine code routines that
Commodore forgot to include.

high resolution graphics
A screen is now an essential

part of any self-respecting
micro. The extra resolution means
that each screenfull contains more
information. Diagrams and graphs
can be made more detailed and
pictures become more realistic. On
the Commodore 64 the 320 by 200
dots high resolution screen is more
than adequate for most purposes.
However, accessing and using the
screen is by no means
straightforward

SCREEN ORGANISATION

Let's begin by locking at the way
the high resolution screen is
organised. The high resolution
screen is 'bit mapped’ into
memory. This means that each dot
on the screen is controlled by a bit
in memory. If the bit is a | then
the dot will be lit, if it is a O then
the dot will not be lit.

Armed with this information we
can work out how much memory
will be needed to store the high
resolution screen. The number of
dots on the screen is 320 x 200 =
64000. Each byte can control eight
dots, so we will need 6400/8 =
8000 bytes to store the screen. In
the 64K of RAM available there are
eight different places where the
screen could be located
(65535/8000 = 8.192). However,
the VIC chip can only 'see’ 16K of
RAM at a time and in the standard
configuration it is looking at the
first 16K. (It is possible to make the
VIC chip look at the other 16K
banks of memory, but that's
beyond the scope of this month's
article.)

This means that there are only
two possible locations for the
screen in the standard
configuration. These are at
location O and at location 8192
decimal. (8192 is used because this
is 8K or 2*13, which is a much
more convenient number to a
computer than 8000.)

We mentioned last month that
the first 1K bytes of memory are
fully used by the Commodore 64
‘operating system’. There are also
many BASIC pointers and
variables stored in other low
memory locations. All this means
that the high resclution screen
cannot be stored at location 0. So,
in the standard configuration, the
only place where the high
resolution screen can be located is
at locations 8192 decimal to 16191
decimal.

LOCATING THE HIGH
RESOLUTION SCREEN

To find out where the high
resolution screen is located, the
VIC chip loocks at bit 3 of the VIC
memory control register, which is
at location 53272 decimal. If the bit
is a O then the screen is at location
O (within the current 16K 'bank'). If
the bit is a 1 then the screen is at
location 8192 (within the current
16K 'bank’). For example, to
locate the high resolution screen
at 8192 decimal, type POKE 53272,
PEEK (53272) OR 8.

Just as with sprite data,
locating the high resolution screen
at 8192 takes up BASIC text space,
and since BASIC starts at location
2048 it is quite likely that BASIC
programs will overwrite the high
resolution screen. This can be
avoided by using a modified
version of the MEMSHIFT routine

presented last month. MEMSHIFT
currently moves the bottom of
BASIC up to location 2560 decimal
to give room for sprite data. By
changing a couple of bytes in the
routine it can be made to move
BASIC up to location 16384
decimal. (This is the closest to
location 16191 decimal that you
can get, because the bottom of
BASIC can only be shifted in
multiples of 256 bytes.)

The BASIC program to load
this modified version of MEMSHIFT
is included at the end of this
article. The modified MEMSHIFT is
executed in just the same way as
the old version, by using the SYS
49329 command from BASIC.

The net result of moving the
bottom of BASIC to location 16384
decimal is that we have 'lost’ 14K
of BASIC space (although we still
have 24K left). On the 'plus’ side,
however, we have protected the
high resclution screen and we have
enough room between locations
2048 decimal and 4095 decimal for
32 sprites. (Remember from last
month’'s article that sprites cannot
be stored between locations 4096
decimal and 8191 decimal.)

USING THE HIGH
RESOLUTION SCREEN

Having located the high resolution
screen in mMemaory we can now
enter high resolution mode. This is
done by setting bit 5 of the VIC
control register, which is at

displaying the contents of the high
resolution screen. Initially the
screen is full of garbage and this
comes from two sources. First, the
contents of memory locations 8192
to 16191 are probably full of
rubbish and this will be displayed
as red dots on a black background.
In addition, any text characters
that were being displayed on the
normal text screen are now
displayed as ditferent coloured
squares on the high resclution

18
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Fig. 1 The logical layout of the high resolution screen.

T R 1 L | byte @ byte 8 byte 16 . . . . byte 312

byte 1 byte 9 byte 17 . byte 313
byte 2 byte 18  byte 18 . . byte 314

TOP  byte 3 byte 11 byte 19 & byte 315

LINE byte 4 byte 12 byte 280 . . byte 316
byte 5 byte 13 byte 21 . . byte 317
byte 6 byte 14 byte 22 . . . . byte 318
byte 7 byte 15 byte 23 . byte 319
byte 320 byte 328 byte 336 . . byte 632
byte 321 etc
byte 322 etc

MEXT byte 323 etc

LINE byte 324 etc
byte 325 etc
byte 326 etc
byte 327 etc
etc etc

Fig. 2 The physical organisation of the high-res screen.

screen. This happens because the
normal text screen is used to store
the high resolution colour
information (more on this later).

The first thing to be done,
then, is to clear the high resolution
screen. The coloured squares can
be removed by printing a 'clear
screen’ character (Shift/Clr),
although they will reappear if you
type anything on the keyboard.
Clearing the high resolution
screen memory can be done from
BASIC as follows:

188 FOR I=0 to 7999:
8192+I,0: NEXT I

POKE

Since this is a very slow process (it
takes about 15 seconds to clear the
screen), we have also included a

machine code clear screen routine.

The routine is called CLEAR and it
is called by a SYS 49378 command
from BASIC. After executing
CLEAR, all memory locations from
8192 to 16191 will be set to zero.

PLOTTING POINTS ON
THE SCREEN

Just before we actually start
drawing on the high resolution
screen we need to look at the way
in which the screen is laid out.
There are two ways of visualising
the layout of the high resolution
screen. These are:

® The logical view, which is the
way you would like the screen to
be organised, as shown in Fig. 1.
® The physical view, which is the
way the screen is really organised,
as shown in Fig. 2

Obviously the logical view is the
one we want to be using when we
refer to screen locations, so a
conversion formula to convert from
the logical to the physical view is
needed. There isn't enough space
to be able to describe how the
formula is arrived at, but here it is
anyway. (Assume that the x and y

coordinates are given by X and Y
respectively.) The byte which must
be changed is given by:

BYTE = 8192 + INT(Y/8)%*328 +
INT (X/8)*B + (Y AND 7)

The bit within that byte which must
be set is given by:

POKE BYTE, PEEK (BYTE) OR
2%(7 - (X AND 7))

In BASIC this tends to be fairly
slow, particularly if you use it as
part of a line draw routine. To
overcome this problem we have
included another machine code
routine which does the conversion
and lights the appropriate dot for
you.
The routine uses the value in
the integer variable X% as the x
coordinate and the value in the
integer variable Y% as the y
coordinate. There are two 'entry
points' to this routine: one called
PLOT, which turns on the dot at
X%, Y%, and one called UNPLOT
which turns off the dot at X%, Y%.

To use the routine, first set up
X% and Y% to contain the desired

coordinate, then use the SYS 49475

command for the PLOT entry point
and the SYS 49488 command for
the UNPLOT entry point. No range
checking is done on either of the
two coordinates although the Y
coordinate is always treated as a
one byte number, which means
that it can never be greater than
255, 1f either X% or Y% does not
exist then a SYNTAX ERROR

message will be returned.

USING COLOUR

As we mentioned earlier, the
colour information for the high
resolution screen comes from the
normal text screen at locations
1024 decimal to 2023 decimal.
Each text screen location holds the
colour for a square eight dots wide

by eight dots high on the high
resolution screen. Location 1024
controls the colour for screen bytes
Oto 7, location 1025 controls the
colour for screen bytes 8 to 15 and
so on (see Fig. 2).

Like sprites, the high
resolution screen can operate in
two colour modes. These are:
® Standard colour mode where
each dot on the screen can be one
of two colours.
® Extended colour mode where
each dot can be in one of four
colours.

In 'standard colour’ mode the high
four bits of the appropriate text
screen location hold the colour for
a dot which is lit (1), while the low
four bits of the text screen location
hold the colour for a dot which is
not lit (0). Usually the whole
screen will be using the same two
colours which means that the
appropriate composite colour value
must be written into the whole text
screen. (This is why the screen
was initially red dots on a black
background. A 'cleared’ text
screen is really full of 'space
characters which are code 32
decimal. This translates to a red
foreground and a black
background!)

You can fill the screen with any
combination of foreground and
background colours by using the
following line of code where the
variable C contains the composite
colour:

118 FOR I=1 TO 999:
NEXT I

Like the BASIC clear screen
routine this process is alsc fairly
slow. In addition, sorting out the
composite colour value can be a
bit awkward. To overcome these
problems we have included
another machine code routine (last
one this month — honest!) to set

up the colours for you.
The routine is called COLOUR P

POKE 1824+I,C:
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DOT PAIR DOT COLOUR
290 Background colour register @
al High four bits of the text screen memory
1@ Low four bits of the text screen memory
11 Normal colour memory

Fig. 3 Dot pair coding for the extended colour mode.

and it reads the values in the
BASIC integer variables FC% and
BC% to get the foreground and
background colours respectively.
To use COLOUR, first set up FC%
and BC% and then call COLOUR
with the SYS 49401 command from
BASIC. The whole of the text
screen memory will then be filled
with the appropriate composite
colour value.

No range checking is done on
either of the colours but only the
low four bits of each value is 'read’
which limits their range to 0-15. If
a SYNTAX ERROR message is
returned by COLOUR then either
FC% or BC% did not exist.

In 'extended colour’ mode you
sacrifice horizontal resolution for
increased colours. Instead of every
dot being in one of two colours,
the horizontal dots are now 'read’
in pairs so that each pair of dots

can be in one of four colours.
Figure 3 shows how the dot pairs
are coded into colours.

The background colour
register O is located at 53281
decimal and it normally holds the
text screen background colour.
The colour value in this register is
the same for the whole high
resolution screen.

The normal colour memory
runs from 55296 decimal to 56295
decimal. As with the text screen
memory, each colour memory
location controls the colour for an
eight-by-eight square.

To select extended colour
mode for the high resolution
screen you must set bit 4 of the
second VIC control register at
location 53270 decimal. For
example, to select extended colour
mode POKE 53270, PEEK(53270)
OR 16.

DRAWING SHAPES ON
THE SCREEN

Unfortunately there isn't space this
month to look at line and circle
drawing routines. We hope to
produce another article on this
subject at a later date. In any case,
lines and circles can be drawn by
repeated calls to the PLOT routine
with some other control routine, in
BASIC or machine code, to set up
the X% and Y% coordinates.

THE MACHINE CODE
ROUTINES

Finally for this month, here is the
BASIC program to load the
modified version of MEMSHIFT
and the CLEAR, COLOUR, PLOT
and UNPLOT routines. Before
loading these routines you must
first load the set we presented last
month. This is because this month's
routines call several subroutines
which were in last month’s listing.

That's all for this month — next
momth we will lock at the scund
and music facilities on the
Commodore 64.

250 DATA 167,169, 7, 133, 178, 169, 232, 133
DATA 169,76, 198, 192, 169, 27, 141, 1.7
208, 169, 21, 141, 24, 288, 162, 11

104, @, 3, 32, 95, 193, 32, 128

18 REM Routine to load MEMSHIFT, CLEAR,
COLOUR, FLOT & UNFLOT 240

20 FOR A=0 TO 273 270 DATA
36 READ @ : FOKE 49329+A, R 200 DATA
4@ NEXT A 298 DATA
100 DATA 162, 64, 160, 8, 24, 32, 156 206 DATA
118 DATA 265, 200, 132, 43, 134, 44, 169, 8 210 DATA
120 DATA 141, 0, 64, 76, 66, 166, 165, 168 B0 DATAO
138 DATA 197, 178, 288, 7, 165, 167, 197, 169 X0 DATH
148 DATA 208, 1, 96, 160, 8, 145, 171, 145 460 DATAH
1508 DATA 167, 238, 167, 208, 233, 230, 168,76 =wn pata
160 DATA 198, 192, 169, @, 133, 167, 169, 32 340 DATA
178 DATA 133, 168, 169, 64, 133, 169, 169, 63 70 DATA
180 DATA 133,170, 169, 0, 133, 171,76, 198 2660 DATA
190 DATA 192, 169, 195, 133, 251, 169, 194, 133 390 DATA
208 DATA 252, 32,8, 192, 176, 46, 152, 41 400 DATA
218 DATA 15, 133, 171, 169, 195, 133, 251, 169 410 DATA
220 DATA 198, 133, 252, 32, 8, 192, 176, 28 428 DATA
230 DATA 152,18, 1@, 18, 18, 5§, 171, 133 430 DATA
240 DATA 171, 169, 4, 133, 168, 169, @, 133 4460 DATA
Listing 1. Routine to load MEMSHIFT, CLEAR, COLOUR, PLOT and UNPLOT.

193, 168, 8, 17, 188, 1475, 188, 946
32,95, 193, 32, 128, 193, 168, @
73,255, 49, 180, 145, 188, 94, 1469
216, 133, 252, 169,128, 133, 251, 32
@8, 192, 176, 208, 134, 181, 132, 18@
169, 217, 1383, 252, 1469, 128, 133, 251
B2,0, 192, 176, 183, 132, 182, 94
165, 1680, 72, 41, 7, 133, 183, 164

41, 248, 133, 188, 165, 182, 72, 41

7, 1E3, 184, 104, 41, 248, 72, 74
74,74, 133, 182,74, 74, 24, 1@l

182, 133, 182, 164, 16, 16, 16, 5

184, 24, 101, 186, 133, 180, 1465, 182
101, 181, 24, 105, 32, 133, 181, 1469
128, 166, 1683, 232, 202, 248, 3, 74
16, 250, 96

20
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PLAY ALL DAY WITH THE LATEST
AND GREATEST SOFTWARE TO
BE SEEN ON SCREEN!

January 6th 7th 8th are the

dates when you can play all

day with the very latest in software

on the very best computers, including

Atari, Viec 20 and 64, ZX plus Spectrum,

Oric, Dragon and BBC A & B. All will be on
display at The London Home Computer Show!

Once again the emphasis will be on the lower end

of the price bracket, with computers from £50 up
to £300.

Play all day, try or buy it's all there at the greatest
home computer show on earth! :
Friday 6th January 1984 -
10.00 a.m.- 6.00 p.m.
Saturday 7th January 1984 -
10.00 a.m.- 6.00 p.m.
Sunday 8th January 1984 -
10.00 a.m. - 4.00 p.m.

The London Home
Computer Show,
Royal Horticultural
Society's New Hall,
Greycoat Street,
London S.W.1.

Admission Adults £2.50
Children under 16 £1.50

THE LONDON
HOME COMPUTER SHOW
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THE NEW
MPF1PLUS..

e

————
e
-

The MPF1 PLUS

in the world, to form a Single
Board Compute( (SBC)

power su ply (ta 883657

every apphcat:on

FLIGHT

Electronics Ltd.

Mmro—Professer isa zfade maf* of Mulitet

_ Standard), the MPF1 PLUSis a
‘microprocessor learning toof for

wett

ne®
o
=

Teachmg you in a step-by-

incorporates the Z80 — the most ste’p method the MPF1 PLUS
widely used 8-bit microprocessor

helps the user fully understand

the Software and Hardware ofa

microprocessor easily and
conveniently — as opposed to
micro-computers that aim to
‘teach high-level languages
instead of microprocessor
~ systems fundamentals.

Not only is the MPF1 PLUS
 ateaching tool but withthe
‘available accessoriesitcan

also be used as a low-cost
development tool or s;mply for
OEMs.

Ouaysrde Rd, Southampton, Hénz‘s S02 4AD. Telex 477793. Tel. (0?03) 34003/2??27.

isa rrsde mark of Zilog Inc

THE MPF1PLUS

Just look at the specification: -

lechnical Specification

CPU: Z80A — 158 instructions
Software:

® Z80/8080/8085 machine code

® Z80 Assembler, line and 2 pass.

® 8K BASIC interpreter (Extra)

® 8K FORTH (Extra)

ROM: 8K Monitor (full listing and
comments)

RAM: 4K CMOS (2 x 6116)
Input/Ouput: 48 system 1/O lines
Speaker: 2.25" coned linear

Display: 20 character 14 segment green
phosphorescent

Expansion:

® Socket for 8K ROM

@ Cassette interface

® Connectors 40 way, complete CPU bus
Keyboard: 49 key. Full “QWERTY" real
movement good tactile feedback
Batteries: 4 x U11 for memory back-up
(batteries not included)

Serial Interface: 165 baud for read/write
via audio cassette

Manuals s

1. User's Manual. 8 chapters.
1. Over view and Installation.
2. Specification (hardware and
software). 3. Description of
Operation. 4. Operating the MPF-1
Plus. 5. 44 Useful Sub-Routines.
6. The Text Editor.
7. Assembler and Disassembler.
8. System Hardware Configuration.
2. Experiment Manual. 16 experiments.
3. Monitor Program Source Listing with
full commenting.
4. Also available the MPF-1 Plus Student
Work Book (self-learning text).

Accessories Jolma)

@® PRT-MPF-1P: 20 characrer printer.
Ready to plug in. Memory dump.

@® EPB-MPF-1P: Copy/list/verify
1K/2K/4K/8K ROMS. Ready to plug in.

@® SSB-MPF-1P: Speech Synthesizer.
Inc. 20 words and clock program.
1200 words available.

® SGB-MPF-1P: Sound Synthesizer
Board.

® /O —MPF-1P: Input/output board

Yes! | now realise that | need an MPF1 !
PLUS and that it is the lowest cost Z80 '
SBC available with all these features.

I enclose £165.00 (£140.00 + £21 VAT
plus £4 carriage). Overseas P.Q.A.

Cheques payable to

FLIGHT ELECTRONICS LTD.
Please debit my [ - . | —
Barclaycard/Access - %' H
Account No.

An invoice will automatically be sent.

Name
Address




ACORN COMPUTERS

Electron £203 (£209) £229 BBC Model
B £404 (£368) £388. Kenda double
density disk interface system for beeb
E139 (£125) £1 Ne stock the whole
range of Cumana disc drives for the
beeb e.g. 100K s 220) £240,

alsl 3l
Double 2 x 400K £625 (£560) £580

PRINTERS

ORIC AND SINCLAIR COMPUTERS

Epson RX80 £326 (£309) £340. Epson
RXB0F/T £346 (£316) £346. Shinwa CTI
¢ £293 ) £312. Epson FX80
3. Epson MX100/3 £494

a GP100A £234

HARDWARE 2

(£227) £268. Oki Micr PLUS

Ultra 21 combined ¢

COMMODORE COMPUTERS

VIDEOQ GENIE, UK101
AND SUPERBOARD

SWANLEY ELECTRONICS HARDWARE PLUS

Dept. CT, 32 Goldsel Road, Swanley, Kent BR18 8EZ, England. Accounts, Database
TEL: Swanley (0322) 64851 and Toolkit

Nothing extra to pay. All prices are inclusive. UK prices are QoG
shown first and include post and VAT. The second price in
brackets is for export customers in Europe and includes
insured air mail postage. The third price is for export
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Software: TRS-80 utility

Peter Hewitt

THE

PROGRAMMER’S

AID

Single key entry of BASIC keywords is made
possible on the TRS-80 by this simple program.
You also get keyboard entry of graphics
characters, and a free giveaway program to

test the routine.

thing [ personally find
Aof{enswe about keying in a

BASIC program is that after
having taken the trouble to type in,
for example, the six characters of
the keyword 'RETURN’, the
computer has the audacity to
convert it into a single character
(146) before storing it!! It's enough
to make you think that the ZX8]
has it right!!!

So you can go out and buy a

package which gives you a single-
keystroke entry facility. This allows

you, by hitting a shifted key, to
produce one of 26 standard
keywords, which are preset for the
particular package. The trouble is
that it's a safe bet that a keyword
you particularly need is missing,
and there is very little that you can
do about it.

The TRS-80 interpreter has the
capacity to convert 123 keywords
into 'tokens’, in the range 128 to
251. These are shown in the table,
together with their start locations
in memory, given by the first value

times 256 plus the second.

The first program, The
Programmer’s Aid, pckes into high
mermory a machine-code routine
which allows the user to get into
this section of memory and pull out
the whale individual keyword with
a single keystroke. This is achieved
by hitting any of the shifted ‘alpha’
characters. For example, shifted
'R’ (see line 110) accesses the
location given by the pair 23/157
— the keyword 'AND’. By altering
the values in this line, it can be
made to produce AUTO (23/60),
ABS (23/171), ATN (23/204), ASC
(24/10) or anything else. [t
depends very much on the sort of
program you are developing or
copying.

Key the program in carefully,
but please save it before
atternpting to RUN it! When you
are satisfied that all is well then
RUN it. It will return to READY.
Now hit any shifted letter, and you
will see that the full keyword
appears instantaneously. If you
think that you would have
preferred to have had a different
keyword from that key, then you
will find that the reference pairs
are stored between locations 32703
and 32754. You can do a little
PEEKing and POKEing to make
any necessary corrections. DO
NOT attempt to amend the
program and re-RUN it. This will
lock the whole system up, since it
won't know what it has done with
its '‘Keyboard Driver'. If you have
suffered from the same thing, you
will know how painful that is! If
you want to start again, you must
switch off, then re-load the
program from tape (or disc of
course). To be entirely safe, you
should remermber to enter NEW
immmediately after running the
program. Note that the program
has two lines numbered 50. You
will only need one of them,
depending on your operating
systemn: simply omit the other. If
you are using DOS, then be
warned that you will have as little
as 5.3K of memory left, and you
may have to look into re-locating
the program, which is not
straightforward.

GRAPHICS TOO

Got it de-bugged and working?
OK, now hit Shift and Right-arrow:
gosh, a flashing cursor! Now type
in a few characters, and you will
get what appears to be garbage.
Well, have faith. What you are
getting is the graphic character
corresponding to the ASCII value
of the key you hit, plus 100. Thus
key 'P' produces character 180.
There are five exceptions, and
these are shown at the end of the
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THE PROGRAMMER'’S AID

program listing. To return to
‘normal’ operation, simply hit Shift
and Right-arrow again. The cursor
becomes static again, confirming
that your message has been
received and understood.

There is little terribly
significant about the program
itself. Note that it sets its own
mermory limit in line 30, thus
saving you the chore. This is
preset to 32552, which means that
the first few bytes of the routine
are available for overwriting, since
they are redundant after the
keyboard driver has been
relocated.

WINDOW DRESSING

In the hope of demonstrating the
use of this new tool, the second
prograrm listing is of a fairly well-
known game, which | have chosen
to call ‘Window'. The idea is
simple enough: a 'ball’ is
dispatched towards a window, and
half-way there, suddenly
disappears. You have got to hit the
space bar to stop it before it hits
the window, and the closer to the
pane, the higher the score — up to
20 for a 'toucher’. Simple enough,
but the graphics for the window
breaking are a little bit fussy, or
would be if the facility to enter
graphics direct were not available.

Start entering the program as
normal. You should first set AUTO
10, on the basis that you will (or
should) be avoiding the ‘Remark’
lines. When you come to a
‘graphic’ section, enter the quotes,
then hit Shift and Right-arrow.
Now hit the letter or key shown on
the listing, and, all being well, you
will get the reguisite graphic
character. The first occurs in line
20 — the 'L'. The remainder
should be fairly apparent, but note
carefully the abreviations used,
and hit the correct keys.
Remember to return to ‘normal’
operation to input the trailing
quotes. You should be making
good use of your single keystroke
facility. You may stop at line 420,
since this is the end of the game.

When you list the program, you
will probably be stunned by what
the machine has done to your
lovely graphics. It's gone and
changed them all into keywords.
You can't trust anything these
days. However, don't worry, this is
simply one of the machine's little
foibles, and can be ignored,
because the graphics will be all
right.

Well, when I say all right, there
is one small problem. You can't
edit a line which includes graphic
characters. Qur friendly BASIC
interpreter unjumbles all the codes
when you are editing them, and

assumes you don't want them back!
But fear not, help is at hand. At
lines 430 to 500 is a whole
additional program — a BASIC
line searching system. In order to
look at the innards of any line in
your program, RUN 430. You will
be asked for 'LINE NUMBER’,
which you should enter. It skips
through all of the lines
sequentially, until it comes to the
one requested.

The display is quite interesting.
It shows the memeory location,
together with its contents both in
ASCII and character codes. You
can move through by hitting
‘Newline' ('Enter’), enter any
replacement value, if required, or
terminate by entering '999’, or
breaking. The first two items make
up the memory address of the next
line. The third and fourth are the
line number; and you can alter this
if you have need to. (How else did
I get two line 50's on my listing
??7?). As you move through, you
will see both 'tokens’ and the
character contents of the line, any
of which you alter by simply
inputting a new value.

Apart from having the facility
to 'fix’ lines which include
graphics, you will no doubt have
spotted that graphic characters can
be inserted directly into a BASIC
line, providing that the space has
been made available. It is even
practicable to put in ‘control’
characters. Take, for example, line
30. Input the line as:

38 % = "(6 SPC]"
{in CT Standard notation

Set the line-searcher to find
line 30, and step through to the
character after the first quote
(Char 34). Now change the next six
spaces (Char 32) to 24,24,24, 24,
24,26 and enter 999 to exit. When
you LIST the line, you w