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8K ON BOARD MEMORY! ' 2 MICROPROCESSORS

5K RAM 3K ROM or 4K RAM. 4K ROM (link 280 the powerful CPU with 158 instruction, including

selectable) Kit supphied with 3K RAM, 3K ROM . " all 78 of the BOBO, controls the MM57 109 number

System expandable for up to 32K memory " & : cruncher Functions include +, —, *, /, squares,
1 - R i roots, |ogsgg:pmenllaé§ trig functions, inverses etc

2 KEYBOARDS! - e i Range 1077 to 9 x 197" 10 8 figures plus 2 exponent

56 Key alphanumenc keyboard for entering high level : s e digits

language plus 16 key Hex pad for easy entry of : ; i : i

machine code.

EFFICIENT OPERATION

; Why waste valuable memory on sub routines for
GRAPHICS! j &

: numeric processing? The number cruncher handles
64 character graphics option — includes i i : everything internally!

transistor symbols! Only £18.20 extral

MEMORY MAPPED

high resolution VDU circuitry using discrete with extended mathematical capability. Only
TTL for extra flexibility Has its own 2K S~ 2K memory used but more powerful than
memary 1o give 32 lines for 64 characters ] i) maost BK Basics!

KANSAS CITY

low error rate tape in ressdent in EPROM

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb qual'y double
sided plated through-hole PCh - N N M BN
] = B &8 8 5
' EE N B B R ER BB OB

KIT ALSO AVAILABLE AS SEPARATE PACKS
For those customers who wish to spread their purchase or build a
personalised system the kit is available as l&plrlt. packs eg. PCB
Eg‘ x 12.5") £43.20. Pair of keyboards £34.80. Firmware in EPROMS
.00. oroidal transformer and power supply components
£17.60. Cabinet (very ru?god, made from stesl, really beautitully
finished) £26.50. P.S. Wil enhance any other single board
computer inclu, OHIO SUPERBOARD for which it can be readily

modified. r packs listed in our FREE CATALOGUE.

Expansion up to 32K all inside the computer's own cabinet!

By carefully thought out engineering a mother board with buffers and its own
power supply (powered by the computers transformer) enables up to 3 BK
RAM or BK ROM boards to be fitted neatly inside the computer cabinet,

i “ v Connections to the mother board from the main board expansion socket is

3 [ == made via a ribbon cable.
o B mm & e e
. i 5 including all brackets, fixing parts and ribbon
ppnpuopunpaiesnat. . SN i S
W ogcimmes e e

Set of components including IC sockets, plug
and socket but excluding RAMs.

i . . . ; c f poard, . 16 RAMS
o IIITITITITIIIR B i gl doutte odod paed Hovgh ol
A ) P.CB. 56" x 48"

' . . . . ' . - ’ ' I ' - “a Set of com;onenls including IC sockets, plug

and socket but excluding ROMs
2708 ROM (8 required)
Complete set of board, components, 8 ROM's
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COMPUTECH for "apple
COMPUTECH for [TT

Well proven software for business applications on the
ITT 2020 and Apple microcomputers.
Prices excluding V.A.T. for cash with order, F.0.8. 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).
CAI (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! Specity 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.

COMBUTTECH S YSTEMS

188, Finchley Road, London NW3 6HP. Tel: O1-734 0202

AGENTS THROUGHOUT THE UK AND OVERSEAS
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David Ahl, Founder and
Publisher of Creative Computing

You might think the term “creative com-
puting” is a contradiction. How can some-
thing as precise and logical as electronic
computing possibly be creative? We think
it can be. Consider the way computers are
being used to create special effects in
movies—image generation, coloring, and
computer-driven cameras and props. Or
an electronic “sketchpad"” for your home
computer that adds animation, coloring and
shading at your direction. How about a
computer simulation of an invasion of killer
bees with you trying to find a way of keeping
them under control?

Beyond Our Dreams

Computers are not creative per se. But
the way in which they are used can be
highly creative and imaginative. Five years
ago when Creative Computing magazine
first billed itself as “The Number 1 magazine
of computer applications and software,” we
had no idea how far that would take us.
Today, these applications are becoming
so broad, so all-encompassing that the
computer field will soon include virtually
everything!

In light of this generality, we take
application” to mean whatever can be done
with computers, ought to be done with
computers, or might be done with com-
puters. That is the meat of Creative
Computing.

Alvin Toffler, author of Future Shock and
The Third Wave says, "| read Creative Com-
puting not only for information about how
to make the most of my own equipment
but to keep an eye on how the whole field
is emerging.”

Creative Computing, the company as well
as the magazine, is uniquely lighthearted
but also seriously interested in all aspects
of computing. Ours is the magazine of
software, graphics, games and simulations
for beginners and relaxing professionals.
We try to present the new and important
ideas of the field in a way that a 14-year
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A REMARKABLE MAGAZINE

creative
Gcompatinrg

The beat covered by Creative Computing
is one of the most important, explosive and

fast-changing.

old or a Cobol programmer can understand
them. Things like text editing, social sim-
ulations control of household devices,
animation and graphics, and communica-
tions networks.

Understandable Yet Challenging

As the premier magazine for beginners,
it is our solemn responsibility to make what
we publish comprehensible to the new-
comer. That does not mean easy; our
readers like to be challenged. It means
providing the reader who has no prepar-
ation with every possible means to seize
the subject matter and make it his own.

However, we don't want the experts in
our audience to be bored. So we try to

publish articles of interest to beginners and
experts at the same time. Ideally, we would
like every piece to have instructional or
informative content—and some depth—
even when communicated humorously or
playfully. Thus, our favorite kind of piece is
accessible to the beginner, theoretically
non-trivial, interesting on more than one
level, and perhaps even humorous.

David Gerrold of Star Trek fame says,
“Creative Computing with its unpretentious,
down-to-earth lucidity encourages the com-
puter user to have fun. Creative Computing
makes it possible for me to learn basic
programming skills and use the computer
better than any other source.”

Hard-hitting Evaluations

At Creative Computing we obtain new
computer systems, peripherals, and soft-
ware as soon as they are announced. We
put them through their paces in our Soft-
ware Development Center and also in the
environment for which they are intended
home, business, laboratory, or school.

Our evaluations are unbiased and accur-
ate. We compared word processing printers
and found two losers among highly pro-
moted makes. Conversely, we found one
computer had far more than its advertised

— Alvin Toffler

capability. Of 16 educational packages, only
seven offered solid learning value.

When we say unbiased reviews we mean
it. More than once, our honesty has cost
us an advertiser—temporarily. But we feel
that our first obligation is to our readers
and that editorial excellence and integrity
are our highest goals.

Karl Zinn at the University of Michigan
feels we are meeting these goals when he
writes, “Creative Computing consistently
provides value in articles, product reviews
and systems comparisons...in a magazine
that is fun to read.”

Order Today

To order your subscription to Creative
Computing,send cash, postal order or che-
que in sterling drawn against a U.K. bank
for the type and term subscription you
wish.

Term Surface Air
3-year (36 issues) £28.50 £ 55.00
2-year (24 issues) 19.50 37.25
1-year (12 issues) 10.00 19.00

We guarantee your satisfaction or we
will refund the unfulfilled portion of your
subscription.

Join over 80,000 subscribers like Ann
Lewin, Director of the Capital Children’s
Museum who says, "I am very much im-
pressed with Creative Computing. It is help-
ing to demystify the computer. Its articles
are helpful, humorous and humane. The
world needs Creative Computing”

creative
compating

27 Andrew Close,
Stoke Golding, Nuneaton CV13 6EL.
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SYSTEM COMPATIBLE

Owners of Motorola Exorciser or
Rockwell System 65 products who
need to increase their memory
capacity can now buy a flexible
CMOS RAM card range from
Beaulieu Electronics of 16/17 Col-
lege Place, Southampton, Hants 502
2FE. Designed around 1K by 4
devices the cards can hold up to 16K
and are fitted with Ni-Cad battery

back-up. It is hoped to produce a
32K version and an $100 compatible
version in the near future. Power re-
quirements are a meagre 500 mA at
5V with 200 nS access times. The
battery back-up gives up to 20 days
data protection so, in theory at
least, you could pull the card out for
transportation. Address boundary
selection is made by links on the
board so it can be set to any 4K field
within the system memory map.

TUNE-UP KIT

Owners of the original 8K PET with
the calculator style of keyboard
may be interested to hear of a
replacement full-size unit. Produc-
ed by High Fidelity Electronics of 33
Canonbie Road, Honor Oak, Lon-
don SE23 3AW, itis an exact replica
of the full size unit except for four
additional keys on the numeric pad.
All the keys are mounted on a steel
panel which fits over the whole
front panel area, the cassette unit
must be removed and used external-
ly. There is one very special key on
the unit which can be user defined,
system reset perhaps? Conversion
can be done by those confident at
handling files etc., or the firm can
do the job for you. Prices are
available upon application to the
company.

TALK TO US

On November 19th at the
Polytechnic of North London a
group of eminent computer people
will be talking about defining new
software and hardware standards
for micros. The seminar is being
organised by the Association of
London Computer Clubs and will
run between 10am and 5pm.
Anyone interested in attending
should contact the Poly, in the per-
son of Robin Bradbeer, on 01-607
2789. Computing Today will, of
course, be represented. After the
successful Computer Faire last sum-
mer the Association has decided to
advance the date of the 1981 edi-
tion to the 13th to 15th of April.
Bc(l}ok early as it's bound to be pack-
ed.

WORDS ON WORDS

An American based company,
Small Systems Group, has started its
career with the publication of a
report entitled “Word Processing
on Personal Computers”. Covering
the Auto Scribe, Electric Pencil,
Magic Wand and Wordstar
packages in detail, it compares
some 159 individual features.
Copies of the report are available
mail-order for $12.00 from the
Small Systems Group, Box 5429,
Santa Monica, California CA 90405.
Please mention where you saw this
news item when writing.

ROM DELAY

The new 8K BASIC ROM for the
ZX80 that we announced in the
news a few weeks ago has been
delayed until February next year,
according to Clive Sinclair. The
delay is not due to any problems in
producing the software but by the
development of the printer driving
routines that will be included in the
ROM. These routines were to be
launched next year but to avoid the
unnecessary trouble of having to
blow two sets of ROMs Science of
Cambridge are delaying produc-
tion. The price of the new ROM will
be unchanged and apparently all
people who have ordered have
been informed of the situation. The
printer will be launched in middle
‘a1 if all the development proceeds
as expected and the BASIC will be
able to directly access the device
using the new code.

BREADBOARD 80

Whatever aspect of electronics
you're into, make sure you're in
London during November for this
year's Breadboard exhibition. From
CB to home computing, soldering
to synthesisers — demonstrations,
special offers — it’s all at Bread-
board 80. ’

The exhibition runs for five days
— the doors open at 10.00 am on
November 26th (watch the elec-
tronics Press for full details). Don't
miss it!

ASSEMBLER COURSE

Owners of 6502 based systems who
are into machine code programm-
ing have a new course starting in the
new year at the University of Liver-
pool. Based around the AIM 65 it
aims (pun unintentional) to teach
the necessary skills to write
assembly language routines,
especially drivers and linkers. Once
the basics have been grasped the
ideas are easily transferred to
machines such as PET and Apple,
both of which are available on-site.
The course consists of five lectures
starting at 2.00pm on Tuesday 27th
January and costs £100 per person.
For registration or further details
contact Dr M D Beer at the Com-
puter Laboratory, University of
Liverpool, PO Box 147, Liverpool
L69 3BX.

MAN-MACHINE COURSE

Students of Man-Computer interac-
tion and other allied topics can now
be lectured to at Polytechnic of
Central London. On 4th December
at 12.30pm at the School of
Engineering and Science in New
Cavendish St, the first of a new
series of lectures entitled ‘Keyboard
Designs’ will be held. Anyone in-
terested who requires further
details should contact Mohan Kala
on 01-486 5811.

MOVED AGAIN

No sooner had ink been applied to
paper in last month’s news section
than we received notice that one of
the companies featured, Midwich,
had moved. They are developing a
nasty habit of doing this, it’s the se-
cond time in about twelve months!
They now live at Hewitt House,
Northgate Street, Bury St Edmunds,
Suffolk P33 1HQ. Their new
telephone number is 0284-701321.

SOURCE OF SUPPLY

We understand that some people
have been having trouble in
locating the Siliconix IC at the heart
of last month’'s A to D converter
project. Semiconductor Specialists
(UK) Ltd of Carroll House, 159 High
Street, Yiewsley, West Drayton,
Middlesex are happy to supply one-
off orders for the device. Currently
available as ex-stock it costs £4.14 to
which must be added £1.00 p&p and
the obligatory 15% VAT, totalling
£5.91 according to our trusty (rusty)
calculator.

BC A TO D?

One of the most popular card sizes
for micro systems must be the
Euro/international set. Machines
using this format are often rack
mounted and it is good to see a
number of add-ons appearing in this
format to support them. One of the
first is a 16 channel analogue to
digital card from Stoneage Elec-
tronics. Based around the Acorn
Eurocard it can be adapted fairly
simply to fit machines such as
Microtan 65, Triton and SC/MP.
Available as kit or ready built and
with an optional “Experimenter”
PCB, the unit offers a fast conver-
sion time, 60 uS, with all the control
and data being treated as memory
locations. Prices are from £82 for
the kit to £110 for the assembled
unit. The extra PCB costs around
£14 with a suitable cable assembly.
For further details contact Stoneage
at The Cottage, 70 Albion Drive,
London EB 4LX.
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COMPANION REVISED

One of the first books to be produc-
ed as an addition to the original ZX
80 manual was the ZX 80 Compa-
nion from LINSAC. This has now
been revised to remove the occa-
sional error caused by its rapid pro-
duction and is now available as a se-
cond edition. As well as ironing out
the mistakes, the volume now in-
cludes a chapter on the operating
svstem detailing all the entry points
irom BASIC and a routine to
generate moving displays. LINSAC
also offer a range of programs on
cassette, these come as packages,
seven games at £10.00 for example.
Owners of the system who are into
the machine code side of program-
ming can purchase a full assembly
listing of the operating system.
Complete with annotations and ex-
planations it will be published at the
end of November. For a catalogue
and price list contact LINSAC at 28
Barker Road, Linthorpe, Mid-
dlesbrough, Cleveland TS5 5ES.

PET PROFESSIONALS

One of the more innovative and ac-
tive Commodore distributors,
Amplicon Micro Systems, have
moved into new premises in
Crawley. The new office is at
Kingston House, Stephenson Way,
Three Bridges, Crawley and is in-
tended to offer demonstration and
after sales facilities for the new 8000
series as well as the existing range.
Among the products from
Amplicon are the BCD to PET inter-
faces that we mentioned a couple of
months ago, Kybe floppy discs
(Amplicon are the UK distributors),
and a PET to S100 interface that
allows up to four cards to be run off
the back of the machine. Anyone
wishing to view the range is
welcome in office hours, the con-
tact is Peter Wood. Anagram Soft-
ware is Amplicon’s soitware arm
and any contact on this side should
go to Dick Simmonds on Crawley
26494 rather than the usual
Amplicon number of Crawley
26943,

PASCAL SCHOOLED

A brand new computer laboratory
has been set up at Essex University
with Pascal running as the main
language. Seventeen Vector
Graphic System Bs have been in-

stalled by Almarc Data Systems, the
main UK distributor, and it is
estimated that some 300 students
will benefit each year. The new
laboratory will also take some of
the strain off the University's ex-

isting DEC 10/90. The Pascal im-
plemented is a university derived
version of the UCSD original. For
details of Vector Graphic contact
Almarc at 906 Woodborough Road,
Nottingham.

BOUNCING BACK

We're glad to announce that the
recently troubled firm of Nascom is
back. Thursday the 9th of October
saw the signing of the final
documents that sold the ailing firm
to Alltech, a Watford based elec-
tronics company. After four months
of doubt it now seems certain that
the firm will emerge to play as big,
or even bigger, role in the personal
micro business. The interesting
thing to note is that over the last
four months the sales of Nascom
hardware and the introduction by
independant companies of extras
has been running at a very high
level. With this amount of support
from outside, the future for the
various products is looking very

BUG BYTES

This month’s correction corner con-
cerns the Space Invasion program.
Apparently a rare fault exists which
allows part of an invading saucer to
disappear and then re-appear. This
may be corrected by the patch;
0695 to EA, 0696 to EA. For further
interest the bomb rate can be reduc-
ed by changing and OAF1 to 3F and
OAF4toEA. A new feature hasbheen
implemented in the ROM version
which makes the invading saucers
start at a fixed point once all the
bases have disappeared, this gives
you a slightly less onerous task in
saving the Universe but fatigue sets
in at around 140,000!

IMPORTANT NOTICE

Readers have recently confused
Electronics Today Limited as being
associated with the ownership of
our magazine, Electronics Today In-
ternational. Our magazine is owned
by Modmags Limited, part of the
Argus Press Holdings Limited
Group of Companies. Electronics
Today Limited advertises in our
magazine, as “Metac”, but so as to
prevent any further confusion we
wish to make it clear that
Electronics Today Limited is not in
any way owned or managed by any
member of the Argus Press
Holdings Limited Group of
Companies.

rosy indeV

PLOT IT AGAIN?

Users of micros in educational and
laboratory situations with a need
for graphical output now have
another possible choice in the
marketplace. Called the Strobe
Model 100 it is designed for easy
connection to a wide range of com-
mon microcomputers using BASIC
or FORTRAN. As well as full XY
plotting, the unit can also report the
pen position directly to the com-
puter in a digitising mode. Supplied
complete with paper and pens the
unit may be configured, at the order
stage, to a wide variety of systems.
Full source code listings for 8080,
Z80 and 6502 based machines are
also included for motor control and
vector plotting. For prices and full
specification contact HAL Com-
puters Ltd, 133 Woodham Lane,
New Haw, Weybridge, Surrey KT13
3N).




PET/ICBM PERSONAL
COMPUTER GUIDE

Since 1977, when Commodore laun-
ched the PET, an almost uncoun-
table number of words have been
written about what, why and how
you can work with this little beauty.
Unfortunately Commodore have
been sadly lacking in the expertise
of technical writing to back up their
brainchild with a really down-to-
earth and comprehensive operating
manual. Now at last such a
manualjguide has arrived. The front
cover of the book tells us that it is
“Commodore authorised”, it is a pi-
ty that Commodore do not
authorise the inclusion of a copy
with each new machine. The first
three sections of the book take you
through the initial stages of
operating your PET, leading you
gently from unpacking it through to
a clear and concise description on
the rudiments of writing programs.
Section 4 of the book, under the
heading ‘PET BASIC' clearly ex-
plaining all there is to know about

PET/CBM®
PERSONAL
COMPUTER

Carroll S.Donahue
Janice K. Enger

(= commodore

the BASIC commands and
keywords that you can use on your
system. The fifth section, ‘Making
the most of PET features’, follows up
with a host of useful information
which enable the operator to
achieve a firm basis of understan-
ding just what can be done with his
machine. The final section and Ap-
pendices add to this understanding,
giving you the means to move
smoothly through that part of the
learning curve that follows the
realisation that you have reached
the stage of being an ‘expert
novice’. If you are thinking of buy-
ing a PET, or have just bought one
and are struggling with the Com-
modore manual or indeed if you
just want to find out more, then this
book is definitely recommended
reading. The PET/CBM PERSONAL
COMPUTER GUIDE is written by
Carroll S. Donahue and Janice K.
Enger, published by Osborne/Mc
Graw-Hill and will cost you £10.00
for its 429 pages. For those in trou-
ble the ISSN No is 0 931
988-30-6. P.F.

PERKY PASCAL

Users of Perkin Elmer minis can now
access an optimising version of
Pascal. Running on their 3220 and
3240 machines it will allow shared
access to 64 users and will cost
£3620 with complete documenta-

tion, the right to copy fee is £360.
The implementation conforms to
the draft ANSI specification. For
more product information contact
Perkin Elmer Data Systems at 227
Bath Road, Slough, Berks or ring on
Slough 34511.

GIVE ME
INFORMATION

The National Computing Centre,
(that august body) has recently add-
ed a Computer Guidance Service to
its formidable array of courses and
publications. Designed to help the
small business person who is caught
between buying and making a
mistake and hiring professional ad-
vice which might be too expensive,
it consists of four basic parts. These
are a free brochure which gives
useful hints and outlines the ser-
vice, guidance talks on how to go
about acquiring the hardware, etc.,
clinics for those who have specific
problems and a complete package
which includes guidance by an NCC
advisor. For more information on
these services, available in both
London and Manchester, contact
the NCC at Oxford Road, Man-
chester, M1 7ED or ring on 061-228
6333.

SNAPTOIT

If you are in any way involved in
collating data obtained from
surveys or market research, then a
new computerised system might be
the answer. Designed for the area
between the ‘do it by hand’ and the
massive nationwide survey, one and
two thousand samples, it is fully in-
teractive and easy to use. To buy the
system costs £4,950 or you can lease
it for £25 per week. The package is
based around a quad density Super-
brain with a printer and can cope
with a maximum of 2400 samples
each having 64 questions. The soft-
ware takes care of the question-
naire design and printing, the data
entry and all the analysis and out-
put of results. For full information
contact the distributors, Mercator
Management Consultants Ltd., at 6
Vyvyan Terrace, Clifton, Bristol
BS8 3DF or give them a ring on
0272-33636.

NEWTONIAN
SOLUTIONS

Do you own an 5100 based micro?
Do you have a storage problem? A
new British product may have the
solution to this, it's an S100 con-
troller card for the industry stan-
dard 5+5 Mb hard discs.
Developed by Newtons
Laboratories of Wandsworth, (the
home of Youngs brewery no less) it
can handle up to four of the drive

units at a transfer rate of 2.5 Mbits
per second. The operating system is
based around CP/M 2.2 and further
operating systems will be available
later in the year. One interesting
feature is the capability to conform
the hard disc as a peripheral to any
existing floppy discs or vice versa.
Full technical information and pric-
ing can be obtained direct from
Newtons Laboratories, PO Box 789,
111-113 Wandsworth High Street,
London SW18 4)B.

KIENZLE
BRANCH OUT

The Slough based firm of Kienzle
Computers, well known in the
business computer rental market,
have opened a new regional office
in Tolworth Towers, Surbiton. Fully
equipped with both staff and
systems it represents a major move
in the company's expansion. Not
only do they rent small and medium
sized business systems but also sell
wotldwide. The address of the new
offices and showroom is Tolworth
Tower, 3rd Floor, Low Rise, Ewell
Road, Surbiton, Surrey and your
contact is Michael Jennings, the
regional manager.

FLOPPY EXTRA

In the expanding world of floppy
disc based microcomputers it
seems that the manufacturers of
media are but one small step behind
the manufacturers of media. Recent
announcements by Shugart, IBM
and DEC in the field of drives (Land
Rover territory?) has brought fortha
new family of diskettes from 3M
under the Scotch brand. Available
in a multitude of formats and types
they are available singly or in boxes
to suit all the previously mentioned
drives. For detailed information
contact John McBride at Data
Recording Product Group, 3M UK
Ltd, 3M House, Bracknell,
Berkshire RG12 1JU or ring on
0344-58449.

—
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NEWS

AS EASY AS

Making a late entry into the in-
telligent small business terminal
market is Ragen International Ltd.
After much perusal of the market
they have chosen the Ai Electronics
Corporation of Japan’'s ABC-20
series of machines. Ragen are
associated with one of the biggest
ORC and Data Prep bureaux in
Europe and their entry into the
small business market is a logical ex-
tension of the range of services
which they offer. The current
market leader of the ABC range is

the ABC-24 which features 64K of
RAM, 12" VDU with detachable
keyboard, dual floppies and a
number of 1/O ports. Various op-
tions are available including a
choice of operating systems and a
Wordstar word processing package
with «printer. Prices range from
£3000 to about £5000 depending on
the software chosen. To obtain
more detailed information on this
new product contact Ragen Inter-
national at Assets House, 17 Elver-
ton Street, London SW1P 2QG or
give them a ring on 01-828 2355.
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I COMPUTER VOUCHER

I Valid until 31/1/81 on any purchase over £100 —
one voucher per sale . .
CALL IN TODAY tor Shclrp, Appje,

Video Genie, Atom, Printers, Software, Books.

' /I/IICRODIGITAL

Retail Premises af
! * 25 BRUNSWICK STREET,
} LA YS LIVERPOOL L2 0PI
Tel. 051.227 2535/6/7

---------‘
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to edit and debug your code.

THE PETMASTER SUPERCHIP

mikro and makro

TWO GREAT BRITISH ASSEMBLERS FOR THE CBM PET

Whether you are an experienced 6502 programmer or just getting to
grips with machine language, one of these assemblers is right for you!

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.

you power up you will be just a SYS command away from being able to program in
Assembler, Basic, or even both at once!

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 ASSEMBLER rcally 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
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.
(£45 + VAT) gives owners of standard 40 column PETs
many of the features of the new 8032 SuperPET - and much more besides.
entrv 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 catalHgue!

LOOK OUT for our BASIC 4 compatible
SUPERCHIP and TOOLKIT available soon!

28 Burwood Avenue, Eastcote, Pinner, Middlesex

When

MAKRO has all the

Single key

UPERSOFT

Telephone: 01-866 3326
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GASTLE ELEGTRONICS
MICRO GOMPUTER GENTRE

Now out of twelve years’ experience in electronics and communication comes the South Coast's own Computer Centre.
Choose from our wide range of micro-computers and support material. Ideally suited to the hobbyist about to enter
the fascinating world of computers. Personal callers or mail order welcome.

nascom

Nascom 2—£225 + VAT. Comprehensive starter system
that grows with you. Powerful ZBOA. 57 KeyLicon solid-
state keyboard. TV or monitor. On board UART (6402},
Parallel 1/0 with 16 lines. Kit fully documented. BK
microsoft basic in ROM.

Nascom Imp—£325 + VAT, Plain paper with standard
specification. Features: 60 lines/minute. Bidirectional
printing. Baud rate 110-9600.

MNascom 1—£125 + VAT Kitlorm —£140 + VAT
readybullt. Full range of Nascom accessories are nor-
mally held in stock. Detailed specification and full list
available.

TANGERINE

Microtan 65—£69 + VAT. 6502 microprocessor. 1K
Tanbug. 1K user RAM. Full TV display. 20-way keypad.
Tanex—£43 + VAT. 7K RAM, 6K RAM, BK microsoft
basic. 32 parallel 1/0 lines. 2 serial. 1x20mA serial.
Cassette interface and motherboard. System Rack—£49
+ VAT in black/tangerine brushed aluminium. Full
Ascil keyboard with numeric keypad £49 + VAT. Cabinet
available at £20 + VAT. Optional lower case pack—£9.48
+ VAT. Chunky Graphics Pack—£6.52 + VAT,

COMMODORE PET

Everything has been said about
PET. A full range of accessories
and software (both games and
business) is held in stock. 8K

iclppkz@

Apple 16K video output only—£695.00+ VAT.
Disc drive without controller—£299.00+ VAT.
Disc drive with controller—£349.00+ VAT. 16K
add on— £69.00+ VAT. CARDS: Prototype/hobby card—g£15.00+
VAT. Parallel Printer Interface Card—E£104.00+ VAT. Communi-
cations Card—£130.00+ VAT. High-speed serial
interface card —£113.00+ VAT. Pascal language
system—E£299.00+ VAT.  Centronics Card—
£130.00 + VAT.Applesoft Firmware Card—£116.00
+ VAT. Integer Card—E116.00 + VAT.

MZB0—Sharp's dynamic
entry into microcomputers.
Floppy disc units plus printer
now available.

video genie system

The Video Genle system has

many uses in all spheres of life,

the easy to use BASIC language

means that programmes are easily

written for specific applications, and pre-

recorded programme tapes are available in great
variety. TRS/B0 software can be used with
this system. The system has great scope in the home,
sophisticated games programmes can introduce the computer
age to all the family, who can then progress to writing their
own programmes in BASIC or even machine code. Software is
continuously being developed to aid home budgeting and

education.

OTHER ITEMS: Medla C12 cassettes—£5.00 + VAT for 10. 10 x 5% " mini floppy discs—£27.50 + VAT Kybe or Memorex. Listing
Ba?ar—ﬁs per box, 2000 sheets 11 x 912",

rinters: Commodore 3022, Epsom B0, Anadex DPB000 Centronics, Qume. Service: Full service and spares for all equipment.
Microprocessor components 6502, ZBOA, 2716, 2114, etc., etc. Large range of CMOS, TTL, Linear, Transistors, Capacitors,
Sockets, Rectifiers, LEDs, Resistors—full list available. Monitors: Range of direct import U.S. monitors 12" B/w £139.95 + VAT.
12" green/black £149.95. 17" green/black price tbn. Hitachi 12" £187 + VAT, 9" £127 + VAT. Under development—IEEE intell-
igent interface for Nascom, |EEE controller, to operate Nascom on Commodore discs. Delivery January 1980. Delivery: All prices
please add VAT at 15%. Postage and packing will be notified. Barclaycard, Access orders taken by phone.

CASTLE ELECTRONICS

7 CASTLEST.. HASTINGS, EAST SUSSEX TN34 3DY  Telephone: Hastings (0424 437875
Shop hours 0900 to 1730 Mondays to Saturdays Personal callers welcome




HARDWARE . . . . SOFTWARE. . . . AT HOME. . . . IN BUSINESS

JANUARY 1981

ISSN0142-7210

FOR THE BUSINESS
OF MICROCOMPUTING

PROGRAMMING FOR SPEED

If you are looking for a way to make your
programs go faster without resorting to the
machine code solution then this is the feature
for you. Demonstrating, with examples, a
number of simple techniques that can be used in
any BASIC program it will leave you with ‘go-
faster’ programs which use less memory.
Efficiency and conservation in one package —
who could ask for more!

GRAPHIC DETAILS

Back by popular demand with yet more of the intimate
details that programmers lust after in the conversion
quest.

NEWTON’S COOL

Remember those classroom experiments to find out how
hot things cool down? This superb piece of software uses
a rather macabre application to illustrate the serious and
educational side of computing.

MINNIE WINNIE WHO?

New technology strikes in the computing department.
The development of low-cost mass storage devices based
around Winchester technology has brought small
business computers to the masses. In a follow-up to his
earlier article on floppy discs the author takes a close
look at what they are and how they do it.

BUYER’'S GUIDE

For those with terminal specificitis, eyesight crippled
from peering too closely at the spec sheets, we present
this month’s buyers guide. Once more our researchers
have provided the most up-to-date list of VDUs to be
found anywhere this month.

Articles described here are in an advanced state of preparation. However,
circumstances may dictate changes to the final contents.
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TRS-80 SOFTWARE

FROM THE PROFESSIONALS

MACHINE GODE FROM A
PROGRAMMER’S VIEWPOINT

HOW TO M/C PROGRAM

ROM CALLS LISTED

RAM LEVEL 2 USAGE

DISKS EXPLAINED

A book written by a well known programmer for people who not only
want to learn machine code programming but who also want to use their
knowledge in practical programming applications - from the ground up.
Learning the Z-80 mnemonics, register handling and so on is important

but what is essential is to be able to call the dozens of subroutines in
Level 2 ROM, how to make use of the ROM user addresses in RAM and
to know how the disk directories work. To learn your machine code
programming from a book which does not contain this information is akin
to driving a car without knowing the route you wish to take - it can be
done but it is much easier knowing where you are going and how to get
there !

Hubert Howe's book is written in easy to understand language and in a

clear and logical manner. Two-thirds of the book is devoted to actual
applications and examples. |t assumes that the reader has no knowledge
of the subject. If you can use Basic, you will understand this book.

£8.90 ...

Send large SAE (38p) for our current Catalogue of TRS-80 software. Add £1.85 for a binder.

A.J.HARDING [(MOLIMERX) EN
VMOLIMERX LTD. BARCLAYCARD

28 COLLINGTON AVENUE,BEXHILL-ON-SEA, E. SUSSEX. TEL: (0424) 220391 _ V/SA
TELEX 86736 SOTEX G FOR A. | HARDING
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SOFTSPOT

TIGHTROPE
WALK

The game is basically a reaction tester (no, a hammer
doesn’t jump out and hit you on the knee!). The task is
to step a flashing symbol along an imaginary tightrope,
strung across the display from left to right. To move the
symbol one place to the right, the key corresponding to the
display digit number must be pressed.

BE CAREFUL: If you press the key when the digit is not
illuminated you fall off the tightrope and are
sent back to the beginning (digit 7).

The rather obvious documentation was written to enable

beginners (like myself about a year ago) to be able to follow

program works.
Program Locations
X'F21: This location contains the segment pattern that is

displayed, any pattern can be displayed as long as location
X'F12 contains X'00 at the start of the game.

Program Listing

F12 DIGIT: =.+1

F13 LOOPH: =.+1

F14 LOOPL: =1

F15 C4 OD START: LDI X'0D
F17 35 XPAH (1)

F18 C4 00 LDI X00
F1A 31 XPAL (1)

F1B C4 07 BACK: LDI X'07
F1D 01 NEXT: XAE

FIE CO F3 FLASH: LD DIGIT:
F20 E4 40 XRI X'40
F22 C8 EF ST DIGIT:
F24 C4 06 LDI X'06
F26 C8 EC ST LOOPH:
F28 C4 FF WAIT: LDI X'FF
F2A C8 E9 ST LOOPL:
F2C CO E5 DISP: LD DIGIT:
F2E C9 80 ST (1)+E
F30 C1 80 LD (1) +E
F32 E4 FF XRI X'FF
F34 9C OA JNZ  MOVE:
F36 B8 DD DLD  LOOPL:
F38 9C F2 JNZ  DISP:
F3A B8 D8 DLD  LOOPH:
F3C 9C EA JNZ  WAIT:
F3E 90 DE JMP  FLASH:
F40 CO D1 MOVE: LD DIGIT:
F42 98 D7 JZ BACK:
Fa4 40 LDE

F45 03 SCL

F46 FC 01 CAl X'01
F48 94 D3 JP NEXT:
FaA 3F XPPC (3)

through the listing and, hopefully, understand how the-

X'F25 & X'F29: The delay is caused by mounting down to
zero, a binary value. A single byte gives a maximum count of
256 (starting at X'00) but this was much too fast so a 16-bit
count value was required. This is given by two nested loops
(one inside the other), the inner loop labelled LOOPL and the
outer loop labelled LOOPH. The values stored in the two
locations give a count of X'06FF loop cycles.

X'F4A: The X'3F contained in this location causes a
return to the monitor when the player has successfully
reached the end of the tightrope (this includes stepping PAST
the rightmost end of the display). This location up to the end
of available RAM could be used for a subroutine to display a
message or perhaps ask the player if he wants another game,
At the end of each game a subroutine could be executed that
reduces the delays and makes the next game faster.

Execution of the program starts at X'F15. The frustration
starts when the player has almost reached the end of the
tightrope and then loses concentration and is sent back to
the beginning.

;remember on or off

;number of times LOOPL is iterated
;delay for display and keyboard

;set up register P1 to contain X'D00
;X'D00 is the least significant address
;of the MK.14 display and keyboard.

;start player at digit 7

;remember in Extension register.

;load AC with contents of X'F12

;change AC X'00 becomes X'40, X'40 becomes X'00
;put AC back into X'F12

;load AC with value for LOOPH

;store AC at X'F13

:load AC with value for LOOPL

:store AC at X'F14

;display DIGIT according to value in E register.
,read keyboard. Look for key.

;was there a key?

; yes — jump to X'F40, no — continue.

;count down LOOPL

;continue if loop finished, else jump to X'F2C.
;count down LOOPH

;continue if loop finished, else jump to X'F28.
;jump to X"1E.

;was key pressed at the wrong moment?

;yes — jump to X'F1B, no — continue.

;load AC with contents of Extension register.
;set CY/L for 2's complement.

:;subtract 1 from AC

;if AC positive or zero jump to X'F1D, else cont.
;SUCCESS: return to monitor (display 0000 00)

COMPUTING TODAY DECEMBER 1980
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FTUSC
THE
AZ80 based $100 Computer System.

TUSCAN main board. The heart of
o the system with Z80, video, Ram,

: Rom, and /0 plus five $100 slots for
expansion

A range

I of firmware
\ ; options avallable W,
a | MICRO-KIT )
COMPUTER

WITH
IMPROVED
16k B
RAM Board

only £335
+ VAT

Full after sales

service

Firmware & MOS ICs Software

Zeap Assembler (4, 1Kx8 EPROMS) £50

Nas Pen text editor (2, 1Kx8 EPROMS) £30

Expansion boards (in kit form)

48K RAM £210 ® 32K RAM £175.00

16K RAM £140

EPROM CARD (NASCOM compatable) KIT. Suitable

for 16 x 2708 or 16 x 2716 or mixed 1 x NASCOM 8k

BASIC ROM £56.00. BASIC programmars aid.

Salf locating tape £14.96.

\ POWER SUPPLY £29.50

 NASCOM-1 "N
12" x 8" PCB carring 5LS! MOS packages, 16 1Kk MOS
ry packages and 33 TTL packages. There is on-board
f for UHF or unmodulated video and cassette ar
teletype. The 4K memory block is assigned to the operating

aving a 1K user RAM. The MPU

8Pabie  nascom-1 Kit Price

otz il £ 1 2 5 Plus

VAT
+PBPE1.50

.

of exec\.mc

cluding all BOBOCO..E
Built price £140 + VAT.

NASCOM IMP
i)

Fully built and

PLAIN PAPER Sy s an
£325 "INIER enn e

INTERFACES WITH ALL MICRO COMPUTERS
The Nascom IMP (Impact Matrix Printer) features
are

60 lines per minute
® Bi-directional printing

80 characters per line
® 10 line print buffer

Available in Kit Form or Assembled. All components

Houses two 5% " drives for a
compact business system

Profeessional case will house
the complete system
Two keyboard options
Hinged lid for easy access

Stylish finish ideal for office or home?

f NASCOM PRODUCT LIST + VAT — \j

1/0 board kit less /O chips
UART + BAUD rate generator + crystal for /O

board : 16.00
Econographics kit for additional 128 char-
acters (N1 only) 30.00

2708/2716 Programmer suitable for N1 and N2
under NAS-SY" £2095
Nascom 19" rack mounting card frame
for N1 and N2 3250
Nas-DA disassembler 3 EPROM for Nas-sys

37.

MK36271 8K BASIC in 8K x 8 ROM

Naspen VS in 2 EPROM 30.00
Nas-svs monitor in 2 EPROM 25.00
4 Games Tape £6.50
Nasbug T4 2 x EPROM 25.00
Tiny Basic 2 x EPROM 25.00
Super Tiny Basic 3 x EPROM 37.50
Super Tiny Basic upgrade 1 x EPROM 12.50
Tape Software

ZEAP 2 tape and documentation for
Nas-sys

0.00
kBK BASIC tape and documentation for N1 15.00 J
rTHE HENELEC DISK SYSTEM

FOR NASCOM & v ather

ZB0 H(J& i IpHate

with a ad P10

® The He antroller card plugs direct into a 280
P10 and control <~. .1.\ 10 3 double-sided mini-floppy

drives givingamnimum 480K system.

® General Purpose FDC control software for
simple DOS or for CPM.

@ Simple DOS software for NASCOM 1/2 under
NAS-SYS

®0R A CB10S tar CPM on NASCOM 1/2
i ¢ NAS-SYS features Maximum
BOK,

® New MD prom supplied tor N2/ CPM

TWO SYSTEMS

® SIM-DOS “Floppy Tape Recorder” with 1 drive PSU
firmware, etc. Double sided £380 plus VAT
® CPM System with 1 drive, double sided PSU

~\

available separately.

KITS

Demonstration from

NOW £195 . var
\ delivery Ex-Stock

IANGERINE

COMPUTER SYSTEMS

“MICRON"” LEX-STOCK

the latest line in i £396.00 E
superb products on i  inc. VAT ¢
demonstration from !  BRITISH :
your London stockist i  DESIGN |

FevrrrrrrrTTerTv v ed

6502 based microcomputer

VDU alpha numeric display
Powerful monitor TANBUG

8K RAM

32 parallel I/0 lines

2 serial I/O lines

RS 232 C/20mA loop, with 16
programmable Baud rates

Four 16 Bit counter timers

CUTS cassette recorder interface
Data bus buffering

Memory mapping control

71 Key ASCIl Keyboard, including
numeric keypad and with auto repeat
Including metal cabinets for both
keyboard and modules

APPLE COMPUTER KEYBOARD

! B ASCIl coded Postive Strobe

12V Size 13x4% " Sturdy Construction

ng Keys Black/White print Made in USA

or Apple Inc. Brand New £36 incl VAT, Fost £2 50
ndwidually packed in ANTI-STATIC FOAM

71 KEY ASCII KEYBOARD INCLUDING NUMERIC
KEYPAD. £49.00 plus £7.35 VAT TOTAL £656.36.
Jola 1] 5 keypad nobor
jble On iy assembled an

52 Key
- 5

Uses rOS500INt 5 In

.stﬂ';»."

CARTER 57 key ASCIl keyboard. Conventional key
board. 128 ASCII characters including control keys.
Parallel output with strobe. Shift lock. + 5V and
—12VDC. 12" x 55" x 1.5 Black keys with white

\_© Acittnel Drives with PSU  £208 pia VAT \ ';‘g*,;'d,{;g,g:mﬁ;gv J
" COMPUTER KEYBOARDS ) 7 CENTRONICS QUICK PRINTER Y

OUR

PRICE
plus
VAT

£195

EXCLUSIVE TO HENRY'S
50% OFF MAKER'S PRICE

for: Software selectable 20, 40 and 80
column using 120mm aluminium-
TANDY- ised paper. 1 roll supplied
PET, 150 lines per minute

NASCOM®Centronics paraliel data interface for
Nascom, Tandy, etc

240 volt mains input. ASCIl character set

Paper feed, and on/off select switches

® Automatic CR/LF 96 character ASCIl set ledgends. ’ o A o o Al
lincluding upper/lower case, $. €1 ® Accepts 8:" 39.34 + VAT BELL' signal ~ Weight 10ibs Size: 13" x 10h" x 4
paper (pressure feed) @ Accepts % paper (trac- FERRANTI ~ “SIZE 14 x 6 x 3" SLOPING FRONT" MONITORS
tor feed) ® Tractor/pressure feed. Baud rate from 55 Key ASCIl Coded in steel case. Complete with ol
110 to 9600 e External signal for optional syn- IF'iu and Cable with circuit to convert to T.T.L New and Reconditioned
chronisation of baud rate evels.

L IDEAL FOR WORD PROCESSING J L-«. good condition at only £19.98 +~ VAT, P/P £2 50 _J A FROM £35

£69.00 Tanex assembled 53.00 @
-‘3 % T'arex lexpanded kit 106.50 jg lf { 5 r
nex (e ndedlassmbid 116.5
- 652 Seia1Oopton . 1767 LONDON STOCKISTS
20 way keypad 10000 Tanramikit 24.00 MPS1 power supply 23.00
Full ASCII keyboard 4900 Tanram assembled 44,00 Mini Mother board 0.00
Tanex kit 4300 Tanram lexpandediassbld  190.00 Mini Rack 43.00

VA

10K extended Microsoft
inROM .......£39.00

10K extended Microsoft
in EPROM......49.00

> SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS BELOW
E

MEMORIES Discounts 10% for 4. 16% for 8, 20% for 16 iy gl HENR YI' Official Export &
MK 3880-Nd (Z80A) 795 2708 5.95 TO;[?E%R Ed"c“?s:mgrdm
A 7
H; LIS oK Ty R g0l e e 1290 EXCEPT Computer Kit Division Our telex: 262284
N K 100 2114 1K x 4 static RAM 325 WHERE 404 Edgware Road, London, W2, England LE.D. ;00970 Dot
\, 4118 1K x Bstatic RAM 1275 80804 5.25 STATED 01-402 6822 ' J
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ZX 80 XTRA

Some useful tips from owners
of this popular low-cost
computer.

SCREEN POKES
FOR Z2X80

M.E Bryant
of the design compromises which allowed Sinclair to

produce a high-level language microcomputer selling

for under £100, perhaps the most noticeable is the lack
of a memory-mapped display with separate video control,
resulting in the now infamous screen-flicker on data entry and
the absence of any display during computations.

The absence of a memory-mapped display can be a
nuisance, especially for the writer of games programs, as one
of the most interesting things one is able to do is to PEEK at in-
dividual screen locations and to POKE characters directly on-
to the screen. Animated graphics, of course, depend on this
facility but they are definitely out with the ZX80 because the
screen would remain blank while the action was being com-
puted. On the other hand using POKE to put characters onto
the screenis feasible and is potentially a useful feature.

Filing A Display

With a memory-mapped display there is no problem
because the display file is contained within a fixed amount of
RAM. The screen can be considered to consist of a matrix of
locations (number of lines by number of characters per line)
with the memory address of each one fixed and known. To
make a character appear at any desired point on the screen it is
simply a matter of POKEing the code for that character at the
relevant location address.

On the ZX80 things are rather different. The display-file
uses a variable amount of RAM depending on the quantity of
data to be displayed. The addresses of the various locations on
the screen also vary according to the length of the program. In
addition the location addresses change during the running of a
program whenever data is input for the first time or variables
are assigned.

The computer, of course, knows where the display-file is
in the RAM at any time and the address of the start of the
display-file is recorded as a two-byte record at address 16396.
By PEEKing at that address we can locate the display-file and
then calculate the addresses where we need to POKE to get
characters onto the screen.

Character By Character

The first character in the display-file is a “newline”
character so that if we call the address of the start of the
display-file W then the first visible character location (top left)
is at W=+1. Each line consists of up to 32 visible characters
with a newline character at column 33. By adding the ap-
propriate multiple of 33 plus the column number to W we can
get the address of any character location on the screen. If we
call the row number A and the column number B then the ad-
dress formulaisW+(A—1)*33+B.

Of course the display-file has to exist before we can start
PEEKing and POKEing at it. If we wish to POKE onto a blank
screen then it is first necessary to create a display-file full of

spaces. Unfortunately a succession of PRINT statements will
not achieve this and although a FOR. . NEXT loop PRINTing
individual spaces will, itis very cumbersome. Luckily PRINT,,,,
creates a line full of spaces so a short loop can be used to pro-
duce the required number of screen lines. Obviously charac-
ters can be used as well as spaces to create a display-file. Up to
23 lines can be printed in this way.

Having ensured that we have a display-file we can now
take a PEEK at its starting address. The following subroutine
achieves this and itis used in all subsequent listings:-

500 LETP=PEEK(16397)

510 IFP>127 THENLETP = R — 256

520 LETW = PEEK(16396) + P*256

530 RETURN

It should now be obvious how we can use this address to POKE
a character onto the screen. The following program
establishes a blank display-file, inputs a row and column
number, POKEs character code 148 (inverse asterisk) at the
relevant address and then inputs another “grid reference”.
When the program is run, inverse asterisks appear at your bid-
ding anywhere on the screen:-

10 LETP=0

20 LETW=0

30 FORA=1TO22
40 PRINT,,,

50 NEXTA

60 INPUTA

70 INPUTB

80 IFA>220RB>32THENGOTO®60
90 LETY=(A—1)*33+ B

100 GCOSUBS500

110 POKEW +Y,148

120 GCOTO60

500 LETP = PEEK(16397)

510 IFP>127 THENLETP = P—256
520 LETW = PEEK(16396) + P*256
530 RETURN

The following two alterations to the listing extend this simple
program:-
Specify character to be POKEd:-
84 INPUTC
110 POKEW +Y,C (Cisrelevant character code)

POKE character taken from the keyboard:-

84 INPUTCS

86 LETX = CODE(CS)

88 IFX>191 THENGOTO 84
110 POKEW + Y, X

It will be noticed that the programs above assign variables P
and W before the first PEEK. This is because, as mentioned
before, any variable assignment or initial input will alter the
location of the display file. If you write any screen-POKE pro-
grams and find that the characters are displaced it will almost
certainly be because avariable in either PEEK or POKE has not
been previously assigned. A similar case is where an initial in-
put or an assignment is made after a previous PEEK or POKE,
when it will be necessary to take another PEEK at W before
POKEing again.

Careful POKEs

Another thing worth remembering is that POKEing can be
a hazardous occupation if you happen to POKE in the wrong
place or even if you POKE an inappropriate character code in B

the right place. Care should therefore be taken when writing

COMPUTING TODAY DECEMBER 1980
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programs to ensure that characters are not POKEd outside the
boundaries of the display-file. Usually such characters seem
to disappear without trace but sometimes they can find their
way into your program, invariably with unpleasant conse-
quences. Some bad POKEs can cause havoc with the video
control. The codes for all statements, tokens and operators
should definitely be avoided (ie. codes > 191).

A more subtle problem is that any extensive use of screen
space is very expensive in terms of memory. A 23 line “blank”
screen will occupy 760 bytes of RAM, which does not leave
much for the program if you are using the basic model ZX80
with 1K of memory. You therefore need to think hard about
the balance of memory requirement when writing screen-
POKE programs if you have no memory expansion.

Having grasped the principles involved in defining and
locating the display-file it is relatively simple to manipulate it.
Existing characters on the screen can be replaced by POKEing
an alternative code at the same address. If this is the code fora
space (0) then the character already on the screen disappears.
By PEEKing at the address you plan to POKE to you can see
what character already occupies that location, thus opening

2 LET ¥ = 32000 No. of moves — best so far!
4

INPUT R Seed for random number

generator

8 LETP =0

10 LETW =20 Assign variables prior to PEEK

12 LET B = 1 and POKE

14 LETA = 8

16 LETZ = -1

18 LETM =0

20 RANDOMISE R Set seed for random number
generator

22 FORN = 1 TO 352

24 LETD =9

26 LET X = BNDi{2)

28 IF X = 1THEN LET D = 128
30 PRINT CHRS$(D);

Print eleven lines with black and
grey squares at random. Pattern
determined by R.

32 NEXT N

34 GOSUB 500

36 POKEW + 232, 20
BLETZ =2+ 1

Locate display-file
Insect in initial position
Count No. of moves

up the possibility of a conditional response. All the relevant
character codes are identified in the ZX80 handbook.

Graphic Example

Finally, here is a simple games program that demonstrates
the features discussed and which just fits onto the 1K ZX80.
The computer prints up a display consisting of black and grey
squares in a pattern determined by a number input at the
beginning of each series of games. The object of the game is to
get the “woodworm” (an asterisk), which first appears at line 8
column 1, to eat its way across the screen to column 32 in the
least number of moves. The snag is that the black squares
represent a particularly tough kind of wood and each time one
is eaten a penalty of 5 moves is incurred. Numerals 6, 7 or 8 are
input as pseudo-cursor controls to move the insect down, up,
or forwards respectively. The computer keeps track of the
number of moves taken to reach column 32 and displays the
total at the end of each game together with the best perfor-
mance in the present series. Pressing NEWLINE after a game
sets up another game in the same series. Entering a character
starts a new series.

46 POKE M, 0

48 IFC = 6 AND A<11ORC = 7 AND
A>1THEN LET A=A-2"C+13

Put a space where insect is
Set A and

way and make sure we don't
POKE off-screen

IFC =B8THEN LETB = B+1
LETM =W + [A-1)"33 + B

B8

Set M to next insect location
address

54 |F PEEK(M) = 128 THEN LET Z=Z+5 If there's a black square in the
way, add penalty
56 POKE M, 20 Put insect in next location
58 IF B = 32 THEN GOTO 62 Watch for end of game
60 GOTO 38 Next move
62 IFZ<Y THEN LET Y = Z Set Y to best so far
64 PRINT “END OF GAME IN ";Z;"
MOWVES"™
66 PRINT “BEST SO FAR *;Y;"” MOVES"”
68 INPUT X$
70 CLS
72 IFX$ =" " THEN GOTO 8 NEWLINE for another game
74 RUN Any character for ancther series

500 LET P = PEEKI(16337)

Winning Positions

40 INPUT C Which way? 510 IF P>127 THEN LET P = P-256 Subroutine for setting W to
42 GOSURB 500 Locate display-file 520 LET W = PEEK(16396) + P*256 address of start of display-file
44 LETM =W + (A-11"33 + B 530 RETURN
ONE ARMED e, W
CASTLE CASTLE — 12
- CASTLE CASTLE 12
BANDIT LEMON  LEMON - :
. -— LEMON LEMON 9
MerkHianison CHERRY CHERRY i 6
computerised version of the pub game. Three barrels i CHERRY CHERRY 6
Aare rolled on which are marked six symbols. According ~ ORANGE ORANGE - 3
to the symbols displayed, different payments are = ORANGE ORANGE 3
awarded. CHERRY — — 5

At random intervals, “HOLD"” will appear. The player may
then choose to hold any of the barrels.

COIN COIN COIN 66 Toholdbarrel 1 Press “Y”(else”’N")
BELL BELL BELL 55 Toholdbarrel 2Press  “Y”(else “N”)
CASTLE CASTLE CASTLE 44 Toholdbarrel 3Press “Y”(else“N")
LEMON LEMON LEMON 33 je Toholdbarrel1 and barrel 3 Press “YNY” N/L
CHERRY CHERRY CHERRY 22
ORANGE ORANGE ORANGE 11 List Of Variables
A0) ... ... ... Result for barrel one.

COIN COIN - 18 A1) v o v o Result for barrel two.

— COIN COIN 18 A2 ... ... ... Resultforbarrel two.
BELL BELL — 15 €& ... . e Credit
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ZX80 XTRA

W$ ... ... .. . String used for display.

vV$ L String used for display.

HE v v o S'Eri]rég used for containing what is to be
‘held’.

Gy ... ... ... String used to check H$ is legal.

QY it 5 o String used to stop program.

I ... ... ... Dummyvariable.

] ... ... ... Dummy variable.

10 LET WS = /' e—————— '

15 LET V$=

20 LET C=1000

25 RANDOMISE

30 DIM A(2)

35 LET H$=""NNN"

40 INPUT Q$

45 |[FQ$=""STOP" THEN STOP
47 LETC=C-5

50 FORI=0TO 2

65 IF CODE(H$)=62 THEN GOTO 65
60 LET A(l)=RND(RNDI(8))

65 LET HS$=TL$(HS)

70 NEXT I

75 IF Al0)=Al(1) OR A(1)=A(2) THEN LET
C=C+3"A(1)

80 IF Al0)=A(1) AND A(1)=A(2) THEN LET
C=C+8"Al1)

85

o8
100
105
110
ko)
120
126

135
140
145
160
155
160
180
185
195

205
215

220
225
230
330

IF AlO) =
CLS
PRINT “ONE ARMED BANDIT M.R.HARRISON"
PRINT “ CREDIT ¢",C

PRINT

PRINT W$

FORI=0TO 2

PRINT V$

IF A(l)=1THEN PRINT “(inverse) ORANGE"

IF All)=2 THEN PRINT “(inverse) CHERRY"’;

IF All)=3 THEN PRINT “(inverse) LEMON"’;

IF A(l) =4 THEN PRINT “(inverse) CASTLE";

IF A(l)=5 THEN PRINT “(inverse) BELL";

IF All) =6 THEN PRINT "(inverse) COIN"';

NEXT |

PRINT Vs, W$

IF RND(B5) <6 THEN GOTO 3b

PRINT s HOLD o '

INPUT H$

LET G$=HS$
FORJ=0TO2

IF NOT ( CODE(GS) =
GOTO 195

LET G$=TLS(GS$)
NEXT J

GOTO 47

STOP

2 AND NOT A(1)2 THEN LET C=C+5

62 OR CODE(GS$)=51) THEN

* TX-80B 80 COLUMN DOT MATRIX PHINTER

EPSON

* Reliability

® Low cost £349

* 70 lines minute

* Compactsize + VAT e

" 96 Chars - Pet Graphics o

* Condensed line, enhanced print OPTIONS: S ——

: ﬁe" test * DE' APPLE, TRSB0. VIDEQ GENIE, RS232,
5«7 '1[) matrix, 6= 7 for graphics Interface board and cable £40 each + VAT
Cen ¢s parallel interface standard * NASCOM Irter‘acs cahe{‘lz

* MEMORY 1+ 10+ 100~
41152[)Dn5 16K = 1
BARGAINS M Ceramic 375 335 280
2?0‘8 450ns, 1K « 8
EPRCM 475 400 345
2716-450ns. 2K = 8
INTEL Type
single + 5V 8.90 790 625
2732-450ns, 4K « 8
NTEL Type

AN S single - 5V 19.96 17.96 15.96
LLco ‘Donen.s : 2114-1K x 4

are manufactured SRAM 395 350 3.00

oy leading companies and guaranteed tull specification

”f: SOPTY)

l Th P versatile microprocessor development tool
- connects c‘!ect\ to TV or monitor, can copy burn
| verify 2708, 2716 EPROMS has serial (R5232) or parallel
| link for any small computer — oniy £120 built and
tested, kit £100, power supply £20 equivalent
development systems cost £500 + + VAT

0 VIDEO GENIE SYSTEMS EG3003 —

iﬁg Based on TRS-80, utilises Z80, 12K Level 11
Basic 16K RAM, INTEGRAL CASSETTE
+ VAT Deck, UHF O/P, All TRS-80 features,

Interfaces to EPSON printer,

9" MONITOR [ vIDEO GENIE EXPANSION BOX

Ideal for Personal and
Business Computers £79 + VAT | £150 + VAT

* Low Cost EPROM Eraser £34 + VAT

@

* High Speed Eraser typically 4-7 mins 2708 £89 + VAT i «C'Q\
&
Q-Tek Systems Ltd S

2 Daltry Close, Old Town, Stevenage, Herts ,‘xo <
Tel (0438) 65385 P

EN
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Memories.

2114-300ns 1k x 4 SRAM 2.25
4116-200ns 16k x 1 DRAM 2.61
2708-450ns 1k x 8 EPROM 3.60
2516-460ns 2k x 8 EPROM 7.92
2716-450ns 2k x 8 EPROM 7.92
2532-460ns 4k x 8 EPROM 23.40

Please add 50 pence for postage
and VAT

Send SAE for price list.

STRUTT
LTD

ELECTRONIC COMPONENT
DISTRIBUTORS, MANUFACTURERS &
SUB CONTRACTORS to the
ELECTRONIC INDUSTRY
3c, BARLEY MARKET STREET,
TAVISTOCK, DEVON,
ENGLAND, PL19 OJF.

Tel: TAVISTOCK (0822) 5439/5548
Telex: 45263.
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KRAM ELECTRONICS

*

30 Hazlehead Road, Anstey, Leicester
053-721 3575

CENTRONICS PRINTERS FROM £390
PROPORTIONAL SPACING FROM £490

*

UK101 4K RAM £30 * PETég(f(ZSZEg\(I)TDEgS;&CE

[ DECODED PET-CENTRONICS INTERFACE £50 |

DECODED AUDIO
INTERFACE FOR
PET £50

ADDITIONAL
EDUCATIONAL
DISCOUNTS

*

UK101 NUMERIC PAD
£12

CASE FOR UK101 £24

DECODED TRS80 TO
CENTRONICS INTERFACE
£50

4 SORRY ALL PRICES SUBJECT TO 15% VAT A&

PET/CBM PERSONAL
COMPUTER GUIDE

Everything you always wanted to know about
your PET, butdidn‘tknow where to ask.

Most manufacturers are notorious for not pro-
ducing clear or sufficient material on their pro-
ducts. but if you own, or are thinking of own-
ing, a PET/CBM personal computer, your pro-
blems are solved!

Authorized by Commodore, THE PET/CBM
PERSONAL COMPUTER GUIDE is a complete
handbook on the use of your PET. Beginning
with an introduction to BASIC language, and
descriptions of how to operate the PET, it then
goes on to cover programming, storing data,
preventative maintenance, and assembly
language — all carefully and thoroughly ex-
plained, and all designed to be completely prac-
tical.

For example, Chapter Five describes the
features and quirks of the PET, and how to get
around the limitations of PET BASIC. Every

user will find this section essential if they really
want to understand their PET, and how to get
themost outof it.

Complete with numerous photographs,
diagrams, and programme listings, the PET/
CBM PERSONAL COMPUTER GUIDE is an in-
valuable source of practical information for
every PET owner.

1980 430pages £10.00

Order your copy today! Just send this adver-
tisement (or a copy of it), plus your cash/
cheque for£10.00to:

Direct Marketing Department,
McGraw-Hill Book Co.
FREEPOST,

Shoppenhangers Road

,(UK) Ltd.,
Maidenhead, ' I‘l‘nr

Berkshire.

18

COMPUTING TODAY DECEMBER 1980




ONLY £49.95

(+£2.05 p&p and insurance)
FOR BEGINNERS OR GRAND MASTERS!

Whatever your standard of chess play, you'll meet a rewarding
opponent in Zetron's excellent Computer Chess Game with six
different levels of skill.

To Mitrad, 68-70 High Street, Kettering, Northants

Pleasesendme___ Computer Chess Game(s) at £52 each
(including £2.05 p&p and insurance).

Total value of my order £ ___ - E

| enclose a cheque/PO or debit my Access/Barclaycard

Choose a degree of difficulty to suit your own cunning and then
CI’\OIIenge the Chess Game’s built-in micro-computer to an
absorbing battle of wits.

Play the complete game or the survival game. Electronic sounds No. __ Signature_____

indicate the game status, and there’s a unique illegal move check —
so there can be no cheating.

|

|

|

|

|

|

|

I = = —— = S = =
Special moves: I el
*Promote a pawn *Castling *En passant | Do s ey
|
|
I
I
|
I
!

Special features:
*Cancel a move *Delete a piece *Insert a piece *Search a piece

e I[blc?kIe@rsFe;s;]
AC/DC Operation (mains adaptor supplied).

& For immediate attention credit card holders may telephone
12 months guarantee.

i

I

I

I

I

I
|
Name - |
I

|

|

I

I

I

(0536) 522024 twenty-four hours a day, stating card number.
’ Dimensions: 9%’ wide x 62" deep x 2V high. Delivery subject to availability. Please allow 14-21 days. I
Full refund if not completely satisfied. |
MITRAD, 68-70 High Street, Kettering, Northants. (Chess set and table not included) Code: CT4
Tel: 0536 522024
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Trevor Lusty

OId methods solve new
problems, unless you've been
driven insane!

et’s hope you still have hold of your marbles after
Llast month’s problem. The solution which follows is

neither the shortest nor the quickest, but it will help you
to understand the problem, if you have had difficulties. The
problem should transfer easily to other dialects of BASIC pro-
viding you have a memory mapped VDU.

Pertinent Questions
When | attempt a problem, | try to resist the temptation of
immediately coding the first idea that comes into my head.
Here are some of the questions | asked myself before | started:
1) How many orientations of the cube are there?
2) Is the position of the cube in the stack important?
3) How many different positions of the cubes need to
be tested?
4) How many distinct ways are there of inserting the
first cube?
5) Must we test all the orientations of the other cubes?
6) Should the cubes with fewer orientations be stacked
before or after the rest?
Not all these questions were answered before | began work,
but they did put me on the right track. | decided on a tree
search similar to that used for the Knight's Tour Problem
(February 1980). The flowchart (Fig. 1) gives the method for
those who missed it!

READ DATA
FOR CUBES

BACKTRACK TO
PREVIOUS
CUBE

SELECT NEXT
ORIENTATION

MOVE TO
NEXT CUBE

C COPYRIGHT MODMAGS Lo

- Fig.1. Flowchart for the tree search.

The Program.

As I'm not aiming for speed, | thought *'d have something
to look at while | was waiting. My first piece of coding merely
sets up the screen parameters of SP —the poke number for the
top left hand corner of the screen, LL —the number of
characters in a screen line, and then draws a cube.

100 REM *** INSTANT INSANITY ***

110 REM *** SP=SCREEN POINTER ***
120 REM *** LL=LINE LENGTH ***

130 REM *** SET THEM FOR YOUR ***
140 REM *** OWN SYSTEM. ***

1160 DIM P(24,6),F$(4)

1180 LET SP=32767:LL =40:5=SP

1200 REM *** OUTLINE OF CUBE

1220 PRINT "[CLS][14 CD]" w

1240 PRINT” / A i
1260 PRINT" 5 /1 5
1280 PRINT” 5 PR &
1300 PRINT" .
1320 PRINT” | ,' -
1340 PRINT” | INSTAN| - "
1360 PRINT” | T INS L I
1380 PRINT” ,AN'TY- | P
1400 PRINT" W
1420 PRINT”

1440 PRINT"[HOM][8CD]”

My next problem was that if | wanted to make the program
transportable without losing a static screen | had to find some
general way of getting the nets of the cubes onto the screen
The 102 in line 1580 gives a grey square on the PET but you
may change it to suit your system.

1460 REM *** PRINT BACKGROUND

1480 REM *** FOR THE CUBE NET

1500 FOR K=1TO 7

1520 LET S=S+LL

1540 READ G$

1560 FOR L=1 TO LENI(GS$)

1580 G=32:IF MID$(G$,L,1)="B" THEN G =102

1600 POKE S +L,G

1620 NEXT L:NEXT K

1640 DATA "AABBBAAAAAAABBBAAAAAAABBBAAAAAAABBBAAAA"
1660 DATA "AABBBAAAAAAABBBAAAAAAABBBAAAAAAABBBAAAA”
1680 DATA "BBBEBBBEBBABBBBEBBBBBABBBBBBBBBABBEBEBBBB”
1700 DATA "BBBBBBBBBABBBBBBBEBBABBBBBBBBBABBEBEBEBBB”
1720 DATA "BEBBBBBBBABBBBBBBBBABBBBBBBBBABBEBBBEBB”
1740 DATA “"AABBBAAAAAAABBBAAAAAAABBBAAAAAAABBBAAAA"
1760 DATA "AABBBAAAAAAABBBAAAAAAABBBAAAAAAABBBAAAA"

Having recently dealt with permutations the next part of the
program should pose few problems. Each face of a cube is
assigned a number from 1 to 6 and all the different ar-
rangements are stored in array P. Note that there are just four
possible positions for each cube once the top face is fixed.

1780 REM *** READ CUBE PERMUTATIONS
1800 FOR K=1TO 24

1820 FOR L=1TO 6

1840 READ P(K,L)

1860 NEXT L
1880 NEXT K
1900 DATA

2
2040 DATA 2
2060 DATA 3
2080 DATA 3,
2100 DATA 3
2120 DATA 3
2140 DATA 4
2160 DATA 4

Mnm RN RWW RO ®
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The final piece of data concerns the colours of the faces, and
these are held in the string variable F$. If you wish to experi-
ment with different cubes then you only have to change the
data in this part of the program.

2380 REM *** COLOURS ON CUBE FACES
2400 FORL=1TO 4

2420 READ F$(L)

2440 NEXT L

2460 DATA GGYBBR

2480 DATA YGYGBR

2500 DATA GYYBRR

2520 DATA YBGRRR

Once the data is stored we can start building our pile of cubes.
Each orientation to be tried is stored in A$ for the first cube, B$
for the second cube, C$ for the third cube and D$ for the final
cube. The subroutine calls to 3620, 3960, 4240 and 4460 plot
each cube on the screen. Every cube is tested as it is placed on
the stack. This ensures that false trails are detected early and
saves a considerable amount of computing time.

2540 REM *** STEP THROUGH CUBES
2560 FOR C1=1TO 24 STEP 8

2580 FOR L=1TO 6: A(L}=P(C1,L): NEXT L
2600 FORL=1TO 6

2620 A$(L) =MID$(F$(1),A(L),1)

2640 NEXT L

2660 GOSUB 3620

2680 REM *** CUBE TWO

2700 FOR C2=1T0 24

2720 FOR L=1 TO 6:B(L) =PI(C2, L::NEXT L
2740 FOR L=1TO 6

2760 B$(L) = MID$(F$(2),B(L),1)

2780 NEXT L

2800 GOSUB 3960

2820 FOR L=3TO 6

2840 IF A$(L)=B$(L) THEN 3520

2860 NEXT L

2880 REM *** CUBE THREE

2800 FOR C3=1T0 24

2920 FOR L=1TO 6: C{L)=PI(C3,L): NEXT L
2840 FOR L=1TO 6

2960 Cs$(L) = MID$(F$(3),CIL),1)

2980 NEXT L

3000 GOSUB 4240

3020 FOR L=3TO 6

3040 IF A$(L)=Cs$(L) THEN 3500

3060 IF B$(L)=C$(L) THEN 3500

3080 NEXT L

3100 REM *** CUBE FOUR

3120 FOR C4=1TO 24

3140 FOR L=1TO 6:D(L)=P(C4,L):NEXT L
3160 FOR L=1TO 6

3180 D$(L) = MIDs$(F${4),D(L),1)

3200 NEXT L

3220 GOSUB 4460

3240 REM *** TEST THE LAST CUBE
3260 FORL=3TO 6

3280 IF AS(L)=D$(L) THEN 3480

3300 IF B$(L) = D${L) THEN 3480

3320 IF C${L)=Ds$(L} THEN 3480

3340 NEXT L

If our stack of cubes passes all the tests, then we can display
the results. Line 3460 will stop execution on the PET while the
results are checked and the line should be altered if your
BASIC does not support the GET statement.

3360 REM *** PRINT A SOLUTION

3380 FOR L=3 TO 6:PRINT A$(L);:NEXT L:PRINT
3400 FOR L=3 TO 6:PRINT B$(L);:NEXT L:PRINT
3420 FOR L=3 TO 6:PRINT C$(L);:NEXT L:PRINT
3440 FOR L=3 TO 6:PRINT D$(L);:NEXT L:PRINT
3460 GET Z$:IF Z$ < >"C" THEN 3460

3480 NEXT C4

3500 NEXT C3

3520 NEXT C2

3540 NEXT C1

3560 STOP

The final part of the program is the subroutine which pokes the
nets of the cubes onto the screen. There is a different routine
for each cube as the early cubes blank the ones which follow.

3580 REM *** POKE THE NETS

3600 REM *** FOR THE CUBES

3620 LET S=SP+2*LL+1

3640 POKE S +3, ASC(A$(1))-64

3660 POKE S +13,32

3680 POKE S + 23,32

3700 POKE S +33,32

3720 LET S=S+2*LL

3740 FOR L=3 TO 6:POKE S +2*(L-3) + 1, ASC(A$(L))-84: NEXT L
3760 FOR L=3 TO 6:POKE S+ 2*(L-3) + 11,32:NEXT L
3780 FOR L=3 TO 6:POKE S +2*(L-3) +21,32:NEXT L
3800 FOR L =23 TO 6:POKE S+ 2*(L-3) + 31,32:NEXT L
3820 LET S=S+2*LL

3840 POKE S +3, ASC(A$(2))-c4

3860 POKE S +13,32

3880 POKE S + 23,32

3900 POKE S + 33,32

3920 RETURN

3940 REM *** NET 2

3960 LET S=SP+2*LL+1

3980 POKE S + 13, ASC(B$(1))-64

4000 POKE S +23,32

4020 POKE S + 33,32

4040 LET S=S+2*LL

4060 FOR L=3 TO 6:POKE S +2*(L-3) + 11,ASC{B$(L)}-84:NEXT L
4080 FOR L=3 TO 6:POKE S +27(L-3) + 21,32:NEXT L
4100 FOR L=3 TO 6:POKE S +2*(L-3)+31,32:NEXT L
4120 LET S=S+2*LL

4140 POKE S + 13,ASC(B%(2))-64

4160 POKE S +23,32

4180 POKE S+ 33,32

4200 RETURN

4220 REM *** NET 3

4240 LET S=SP+2*LL+1

4260 POKE S +23,ASC(C$(1))-64

4280 POKE S+ 33,32

4300 LET S=S+2*LL

4320 FOR L=23 TO 6:POKE S+ 2*(L-3) + 21,ASC(C$(L))-64:NEXT L
4340 FOR L=3 TO 6:POKE S +2%(L-3) +31,32:NEXT L
4360 LET S=S+2*LL

4380 POKE S + 23 ASCI(C$(2))-64

4400 POKE S +33,32

4420 RETURN

4440 REM *** NET 4

4460 LET S=SP+2*LL+1

4480 POKE S +33,ASC(DS$(1))-64

4500 LET S=S+2*LL

4520 FOR L=3 TO 6:POKE S +2*(L-3) + 31, ASCID$(L))-64:NEXT L
4540 LET S=S+2"LL

4560 POKE S+ 33, ASC(D$(2))-64

4580 RETURN

The Eight Queens Problem

While we are dealing with permutations there is one
problem which should not be missed. How should eight
queens be placed on a chess board so that no queen is
attacking another, ie. no two queens are in a line horizontally,
vertically or diagonally?

Assuming you find a solution to the problem, go on to
discover all the distinctly different solutions, ie. two solutions
are not different if a simple rotation of the board transforms
one into the other.
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NANOGOMPUTER.

THE GOMPUTER
FOR LEARNING ALL
ABOUT GOMPUTERS.

The microprocessor
boom has left in its wake a
scarcity of engineers who
need to know how to rea-
lise to the full the po-
tential of these pow-
erful devices. |

SGS-ATES, who
have been produc-
INg MICropro-
cessors longer
thanany other Eu-
ropean manufactur-
er, are now producing
the NANOCOMPUTER,
a professional and com- N
plete educational microcomputer system
specially designed for learning all about
microcomputers.

Teaching and Learning; two facets of a
single problem.

All learning must be a blend of teach-
ing reinforced with practical training.

The NANOCOMPUTER
has been designed to be both
tutor and training aid.

It is the result of SGS-ATES
many years experience not
just in component and sys-
tems production but also in
the training of both design and
production engineers at the

very highest

NBZB80-S. CPU board,

experiment board, keyboard, level-
card frame/power supply, 'l"he N ANO__
connecting wires, training books

Vol. 1 and 3, Technical Manuasl. COMPUTER,

based on the powerful Z80 micro-

e processor produced by SGS-ATES,

is not just a microcomputer but rath-
er a complete, modular educational
system designed to grow with the stu-
dent.

It comes complete with text books in
the major European languages, technical
manuals and experiment Kits.

All these features make the NANO-
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COMPUTER an obvious
choice not only for supervised
courses in schools but also for
the engineer who wants
to learn in a more
personal way all
about micro-
computers.

NANO-
COMPUTER:
a modular sys-
tem.

The concep-
tual design of the
NANOCOMPUTER, specially created

for educational use, combines the exact- .

ness of science with the flexibility
demanded by the leammg -
process which must be
at the same time both
theoretical and prac-
tical.

The NANO- ” il
COMPUTER inits |I§''|
simplest form,
NBZ80-B, allows
even the new-
comer to micro-
processors to mas-
ter programming
techniques.

Further up the
scale the NBZ80-S intro-
duces him to logical circuits
then takes him on to learning how to in-
terface a microprocessor with external
devices.

Each leaming step taken by the stu-

NBZ80-B. CPU board,
keyboard, card
frame/power supply,
training book

Vol. 1, Technical Manual.

dent is matched by the NA-
NOCOMPUTER which has
been designed for expansion,
with a series of upgrade kits,
from the simple NBZ80-B
through to the NBZ80-S ontoa
final version with which he can
learn not just about program-
ming in the BASIC high-level
language but how to
useitasan integral part
of a hardware system.

%-_-.-.._-.-.-_i.-.- T

NBZ80-HL. As NBZ80-S, with 16k
bytes of RAM, expansion board with
8k BASIC ROM, video interface board,
alphanumeric keyboard, book “BASIC
Programming Primer”. (TV monitor is
optional).

SGS ATES (UK) Ltd - Plana.r House - Walton Street Aylesbury - Bucks - Tel.: 1029b} 59?? Telex 83245 o SPECIALIST MICROPROCESSOR

roncs Ltd - € Lé y DE3 3 332) 3265
COMPUTING TODAY DECEMBER 1980

lease send more information about C.T.12
| your NANOCOMPUTER:
' Name = Address
: City I _ Country
’ Profession =
I Send to; SGS-ATES (UK) Lid
Planar House - Walton Street
=
l Avylesbury - Bucks. EEE \ T IZ_ = |
Tel. (02961 5977
AdERE e b e
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CELLS AND SERPENTS

At last! A role playing
Adventure game in 8K! You can
enhance it even more if you
have the memory.

geons and Dragons” genre have been outside the scope

of microcomputers. This was not caused by any lack of
programming ability but simply by the small amounts of
memory normally supplied with the systems. However, as the
familiarity with the various versions of BASIC grew so it was
realised that one could, after all, put a playable game into
even 8K of RAM.

This game, which we have called “Cells and Serpents”,
was originally written to be run using CCSOFT BASIC on a
NASCOM system. Because of the nature of the language im-
plementation it has been possible to fit in rather more than ex-
pected. On systems with a more powerful BASIC the program
will probably take more memory space.

u p until very recently role playing games of the “Dun-

Programming Notes

Because of the nature of the original CCSOFT BASIC it is
_necessary to explain several points in the listing
which may cause confusion. The CLEAR in
line 30 is a Clear Screen command. The
BASIC is primarily an integer version with
numerical limits of +32767 but it can
also deal with floating point numbers
in the range 1.5%10-* to 1.5*10%. Lines
such as120 are evaluated from left to
right provided each statement encountered
is logically “true”. There is no THEN in the
IF. . THEN statements, it is always implied. In
cases of logical evaluationa’1” isreturned if the

statementis found tobe true, a“0”if not.

In some PRINT statements
the symbol “£” will be found. This,
and its associated number (usually

a1in this case) define the field

of the printed number. The BASIC

prints variables with a field of eight

spaces but the £1 forces the number to be printed

in the least possible space, iewithnoleadingor

trailing spaces. The comma after the closing quotes

of a PRINT statement is the CCSOFT version of the

semi-colon in Microsoft BASIC in that it causes any

following printout to appear on the same line. The

semi-colon is used to separate multi-statement
lines, instead of the more usual colon.

The RND(x) function operates

on the number enclosed in the brackets

and, if greater than zero, produces

a random number between 1 and

x. If the value of x is zero then the

returned number will be betweenQ and 1.

Implementation On NASCOM
Given that you have the
CCSOFT Level C BASIC and at
& least 8K of RAM you must
o first load 3000H
into locations

OCC9H and OCCAH. The Interpreter can now be executed
from FO33H. The program, assuming it has been loaded, will
now RUN. If you have no more than 8K itis probably advisable
to remove the REM statements,

Operating Instructions

After the initial RUN has been typed the program will,
after a short delay, display the area around your current posi-
tion. The prompt “Which direction” is given and you may pro-
ceed. The player may obtain a Status Report at any prompt
stage other than when “Combat. . Spell . . Help” is displayed.
This Status Report also forms the basis of the final game score
when you quit the game, usually by getting killed! The points
total is calculated by the formula:- No. of Monsters killed*
Level -+(Treasure/100)

Getting Back

Because of the space restrictions you can only progress
“forwards” through the Cells, you cannot retrace your steps.
The actual cell layout is almost infinite, those with more
memory at their disposal can adjust the program to give either
more monsters or more movement,

If you bomb-out of the program, there are no trap routines
because of the space restriction imposed, you can re-enter by
typing GOTO 100. Although you will not regain the exact
same place in the cell structure, you will retain all your current
stock of coins and spells etc.

As a spur to your playing the author’s current highest
scoreis11719.86 points.

Variable Allocation

The only possible sources of confusion within the listing
are the array designated by the @ symbol and the variable O.
Variable O appears in lines 1790 and 1830 only and can be
altered to suit your preference if required.

The CCSOFT BASIC only allows for a single array and this
may have as much storage space as is left when the program
has been entered. Each location within the array takes four
bytes, so users of other systems will probably need to DIM
whichever array they have chosen, A(x) is as good as any!

Program Listing

10 DATA 36,100,5,9,100,6,10,100,6,6,4,4,100,5

20 L1=1;G1=0;H1=100,M1=0;J1=0;81=10;T=0;
D1=1

30 CLEAR

100 GOSUB 1010

110 GOSUB 19010

120 IF @(1) =3 IF @(2) =

130 GOSUB 1710

140 IF RND(12)=1 GOSUB 19010;PRINT“A(n) ",;
GOSUB 20010;PRINT' arrives’’;R1=2;GOSUB
2300

160 V1=0

160 GOTO 100

200 REM**PIT

210 H=RND(12)

220 PRINT"You fell down a ",£1,H" 10, " foot pit"”

230 PRINT "you took ",;D1=RNDI(6)*H;PRINT

£1,D1,”"hp's damage'’,

IF RND(6) =1 GOTO 260

H1=H1-D1;L1=L1+1,GOSUB 1310:GOTO 100

PRINT" At the bottom thereis "',;H1=H1-D1

3IF @(3)=3G0OTO 210

240
250
260
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270
280

290

300

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1095
1100
1110
1120
1130
1140
1200
1210
1220
1230
1240
1250

1260
1270
1300
1310
1320
1330
1340
1350
1355
1360
1370
1400
1410

1420
1430
1440
1450
1460
1470
1480
1490
1500
1610
1620
1700
1710
1720

R=RND(3)

IF R=1 PRINT"a pool of acid, you take ",;D1=
RND(8);PRINT £1,D1,"hp’s of damage'’;GOTO
250

IF R=2 PRINT"’some spikes, ’,;R=RND(8);PRINT
£1,R,"of which you hit doing ”,;D1=R*RND(4);
PRINT £1,D1,"hp's of damage’;GOTO 2560
PRINTa(n) **,;GOSUB 19010;GOSUB 20010;
PRINT;PRINT;L1=L1+1,GOSUB 2810;GOTO 100
REM**CREATE AREA AROUND CENTRE
FORD1=1TO3

A1=RND(7)

R=RNDI(100)

IFA1<5 @(D1)=A1

IFA1=5IFR<10 @(D1)=A1,GOTO 1095
IFA1=6IF R<25 @(D1)=A1,GOTO 1095
IFA1=7IFR=1@(D1)=A1,GOTO 1095

IF A1>4 A1=RND(4);@(D1) = Al

REM**NO GO HERE
NEXT D1
FORD1=1TO3

IF @(D1)=2 GOSUB 1200

IF @(D1)=4 GOSUB 1200
NEXT D1

RETURN
@(D1+3)=RND{(4)

IF@(D1+3)=1RETURN

IF @(D1+3)=4 RETURN

GOSUB 19010

FORX=1TO 14

@((30*D1=1)) +(45°(D1=2)) + (60*(D1=3))
+X—-1=@(9+ X)

NEXT X

RETURN

REM**STATUS

PRINT:PRINT“Your hit points stand at: *,£1,H1
PRINT"You have "' ,£1,S1," spells"

PRINT"You are on level ; ,£1,L1

PRINT'“You have "' ,£1,G1,”gold pieces"
PRINT"“and you have killed ,£1,M1,"'monsters!!”’
IF J1=0RETURN

PRINT"”You also have a "' ,£1,J1*25," % luckstone"’
RETURN

REM**DEPICT OPTIONS

PRINT:PRINT [6 SPC1LEFT [9 SPC]
FORWARDS [9 SPC1RIGHT"
FORD1=1T03

PRINT" [2 SPC 1",

IF @(D1)=1PRINT"  Corridor ",
IF @(D1) =2 PRINT" Door
IF @(D1)=3PRINT" Blank wall

IF @(D1)=4 PRINT"“Room entrance’’,

IF @(D1)=56PRINT" Stairsup ",
IF @(D1)=6 PRINT' Stairs down ",
IF @(D1)=7 PRINT" Exit ”,

NEXT D1
RETURN;RETURN
REM** OPERATECELL
PRINT "What direction ',
L=1:F=2;R=3;S=4

1730
1736
1740
1750
1760
1761
1762

1763
1765

1770
1780
1790
1800
1805
1810
1820
1830
1840

1910

1920
1930
1970
1980
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2185
2190
2200
2210

2220

2230
2240
2250
2260
2270
2280

2290
2300

INPUT"L,For R"D1

IFD1=S GOSUB 1310;GOTO 1710

IFD1>0IF D1<4 GOTO 1760

GOTO 1730

IF@(D1+3)<>2IF @(D1+3)< >3 GOTO 1765
FORX=1TO 14

@09+ X) =@((30*(D1=1)) + (46" (D1=2)) + (60"
(D1=3))+X-1)

NEXT X

ON @(D1) GOTO 1770,1780,2070,2150,2370,2460,
2480

RETURN

PRINT”Door...0O—Qpen, L—Listen”
0=1,L=2,5S=3

INPUT?""A

IF A=S GOSUB 1310;GOTO 1780

IFA>0IF A<3GOTO 1830

GOTO 1800

IF A=0 GOTO 2150

IFA=LR1=@(D1+3)

PRINT"You hear ",

IFR1<>2IF R1< >3 PRINT " nothing”;GOTO
1980

R=RNDI6)

IF R>2 PRINT " nothing’";GOTO 1980

GOSUB 20010;PRINT" ‘s making noises”’
PRINT" Do you want to open it”,
Y=1,N=2,5=3

INPUT 2" A

IFA=S GOSUB 1310;GOTO 1980

IFA>0IF A<3 GOTO 2050

GOTO 2010

IFA=Y GOTO 2160

PRINT* ...Chicken’;GOSUB 1410;GOTO 1710
PRINT'You can’t move there dummy"’

IF RND(6)>1 GOSUB 1410;GOTO 1710
PRINT’but as you have a liking for walls. . ..
FOR X=1TO B500;NEXT X

PRINT"it falls over, you take "’,;D1=RND(20)
PRINT £1,D1,"hp's damage”’

H1=H1-D1

GOSUB 1410;GOTO 1710

R1=@(D1+3)

PRINT"'The room ",

IF R1=1PRINT"is empty';RETURN
PRINT"contains ",

IF R1=2PRINT"aln) "",;GOSUB 20010

IF R1=3 PRINT “treasure + aln)"’,;GOSUB 20010
IF R1=4 PRINT“treasure’;T1=500;T =0
PRINT;PRINT "What now ",
G=1,L=2,H=3,S=4

INPUT"G - Go in,L—Leave,H — Help""A

IFA=S GOSUB 1310;,GOTO 2220

IF A>0IF A<4 GOTO 2270

GOTO 2230

IFA=L GOTO 2060
IFA=HIFR1<4PRINT"The",;GOSUB 20010;
PRINT" has ' ,£1,D1," hp's'";GOTO 2230
IFR1=4 GOTO 18005

PRINT;PRINT" Now what?"'

1
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2310
2320
2330
2340
2350
2360
2361

2362
2370
2380
2390
2460
2470
2480
2490
2500

2510
2600
2610

2620
2630
2690
2650
2660
2670

2680
2690
2700
2800
2810

2820
2830

2840

18000
18005
18010
18020
18030
18040
18045
18046
18050
18060
18070
18080
18090
18100
18110
18120

18130
18140

C=1,5=2,R=3

INPUT"'C — Combat,S — Spell cast,R — Retreat" A
IFA=R GOTO 2361

IF A=C GOTO 2800

IF A=S GOTO 2600

GOTO 2320

IF RND(6) =1 PRINT”“TOUGH LUCK. He attacks
you'';GOTO 2810

GOTO 2060

L1=L1-1

IF L1< =0 PRINT”Sorry"";L1=L1+1,RETURN
RETURN

L1=L1+1,RETURN

REM**EXIT

PRINT'“Well done, you got out alive”

GOSUB 1310

PRINT"You scored “,£1,M1*L1+ (G/100),
“points”’

STOP

REM**CAST SPELL

IF S1<1 PRINT"Er..you don’t seem to have
any’’;GOTO 2310

S1=81-1

PRINT"The now spell-blasted *,;GOSUB 20010
H=RND(21)

IFV1<>0D1=V1

D1=D1-H

IF D1<1 PRINT" lies dead on the floor";M1=
M1+ 1;GOTO 18010

IF D1>0 PRINT" is angry, he advances"’,

IF RND(6) <3 PRINT". .he attacks'’;GOTO 2810
V1=D1,GOTO 2300

REM**COMBAT

PRINT"You had a terrific battle with the *',;
GOSUB 20010

IFV1<>0D1=V1

IFH1>D1PRINT" and you killed him”;M1 =
M1+ 1:H1=H1-D1,GOTO 18010

PRINT‘ but he killed you and took all your
treasure’’;G1=0;H1=H1-D1,GOTO 2490
REM**TREASURE

IF T1=0PRINT"It was an illusion”;RETURN
IFR1=2 RETURN

PRINT Thereis: ",

R=RNDI(0)"T1
IFJ1>0R=R+(({25*J1)/100)*R)
IFR>32767 R=R+1E10-1E10

IF R<32767 R=INT(R)

PRINT R,"gold pieces"

IF T=0IF RND(100) <15 GOTO 18090

IF T=0RETURN

FORX=1T0OT

R=RND(10)

IFR=1PRINT" + asword";H1=H1+RND{(120)
IFR=2PRINT” + awand";S1=S1+RND(1b)
IFR=3 PRINT" + asuit of armour’;H1=H1+
RND(90)

IFR=4 PRINT" + ascroll”;S1=51+RND(12)
IF R=5PRINT" + some more spells’’;S1=S51+
RND(8)

18150
18160

18170
18180
18190

18200
18210
18220
18230
18300
18310
19000
19010
19020
19030
19040
19050
20000
20010
20020
20030

20040
20050
20060
20070
20080
20090
20100

20110
20120

20130
20140

20150
20160

20170
20180
20190
20200
20210
20200
20230
20240

IFR=6 PRINT" + apotion'’;H1=H1+RND(75)
IFR=7 PRINT" + a special artefact’;H1=H1+
RND(100);S1=S1+RND(12)

IFR=8PRINT" + a book”;GOSUB 18300
IFR=9 PRINT” + aring”;GOSUB 18300
IFR=10PRINT”+ a",;Z=RNDI(6)/2;PRINT
£1,2*25," % luckstone”
IFR=10IFJ1<ZJ1=2

IF RND(10)=1 GOTO 18090

IF T< >0NEXT X

RETURN

IF RND(2) + 1 H1=H1+RND(80);RETURN

S1=S1+RND(10);RETURN
REM**CREATE MONSTER
RESTORE

FORZ=1TO 14

READ D;@(9+2) =RND(D)
NEXT Z

RETURN

REM**PRINT MONSTER
R=@(10)

P=@(11);T=0

IF R=1PRINT”Wraith”",;D1= 10;T1=8000;

RETURN

IFR=2PRINT"Vampire'',;D1=20;T1; =10000;
RETURN

IFR=3IF P<65 GOSUB 25010 ;PRINT ""Serpent”
;RETURN

IFR=4IF P<65 GOSUB 26010;RETURN
IFR=bHIF P<66 GOSUB 27010;RETURN

IFR=6PRINT Troll”,;D1=16;T1=6000;RETURN
IF R=7 PRINT“Kobold",;D1=1,T1=300,RETURN
IF R=8 PRINT"Ghost",;D1=32;T1=8000,T =1,
RETURN

IFR=9 GOSUB 28010;PRINT" Giant"’,;RETURN
IF R=10 PRINT "Hydra"",;D1=50;T1=4000;
RETURN

IFR=11IF P<65 PRINT"Intellect devourer’',;
D1=20;T1=6000;RETURN

IF R=12 PRINT Salamander'',;D1=20;T1=2000;
T=2,RETURN

IFR=13 PRINT" "Zombie”,;D1=8;T1=0,RETURN
IF R=14 PRINT" Aerial servant”,;D1=40;T1=0;
RETURN

IF R=15 PRINT"Basilisk”’,;D1=10;T1=6000;
T=1;RETURN

IF R=16 PRINT"'Beholder”,;D1=42;T1=15000;
T=3;RETURN

IFR=17 IF P<65 GOSUB 29010;PRINT"
Elemental”,;T1=0;RETURN

IF R=18 PRINT"Ettin"’,;D1=239;T1=12000;
RETURN

IF R=19 PRINT"Gargoyle",;D1=10,T1=1000;
RETURN )

IF R=18 PRINT"'Ettin"’,;D1=34;T1=12000;
RETURN

IFR=21IF P<65 GOSUB 30010;PRINT" Golem",;
T1=0;RETURN

IF R=22 PRINT''Hell hound'’,;D1=12,T1=1000;
RETURN
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20250
120260
20270
20280
20290
20300
20310

20320
20330

20340
20350
20360

20370
25000
25010
25020

25030
25040
25060

25060
26000
26010
26020
26030

26040
26050

26060
26070

26080
26090

26100
26110
26120
16130
26140
27000
27010
27020
27030

IFR=23|F P<65 GOSUB 31010;RETURN

IF R=24 PRINT "Were-",;GOSUB 32010,RETURN
IF R=25PRINT" " Manticore”,;D1=48;T1=8000;
T=1; RETURN

IF R=26 PRINT“Medusa’’,;D1=15;T1=12000;
T=1;RETURN

IF R=27 IF P<65 PRINTMind flayer",;D1=48;
T1=4000;T=2;RETURN

IF R=28 PRINT"Minotaur”,;D1=10;T1=5000;
RETURN

IF R=29 PRINT”Mummy"’,;D1=12;T1=5000;
RETURN

IF R=30 PRINT"Orc"",;D1=2;T1=500,RETURN
IF R=31PRINT" Purple worm'’,;D1=56;
T1=9000:T=2;RETURN

IFR=32 IF P<65 PRINT"Umber hulk",;D1=234,;
T1=40000;T=2;RETURN

IF R=33 PRINT" Wight”,;D1=8;T1=8000;
RETURN

IFR=34 |[F P<65 PRINT"”Xorn",
40000;T =2;RETURN
PRINT'‘Hobgoblin”*,;D1=6;T1=1000;RETURN
REM**SERPENTS

;D1=34;T1=

R=@(12)

IF R=1PRINT"Black ”,;D1=50;T1=60000;T=2;
RETURN

IF R=2 PRINT"White ",;D1=40;T1=50000;T =1;
RETURN

IFR=3PRINT"Blue ",;D1=60;T1=70000;T =2;

RETURN

IF R=4 PRINT"Green ”,;D1=70;T1=80000;T =3;

RETURN

PRINTRed "',;D1=80;T1=980000;T =4,RETURN
REM**DEMONS

R=@(13)

P=@(19)

IFR=1IF P<b PRINT"Demogorgon’,;D1=95;
T1=100000;T=6;RETURN

IFR=2IF P<BPRINT " Jubilex",;D1=80;T1=
80000;T=2;RETURN

IFR=3IFP<b5PRINT" 'Orcus',;D1=105,T1=
150000;T=7; RETURN

PRINT"Type ",
IFR=4PRINTVI",;D1=60;T1=60000;T =3,
RETURN
IFR=5PRINT"V",;D1=50;T1=50000;T =2;

RETURN

IF R=6 PRINT"IV",;D1=40,T1=40000;T=1;
RETURN

IF R=7 PRINT“III",;D1=30;T1=30000;RETURN
IF R=8 PRINT"II",;:D1=20;T1=20000;RETURN
IFR=9PRINT”I",;D1=10;T1=10000;RETURN
IFR<=3R=@1(15)+3;,GOTO 26070

PRINT" DEMON",;RETURN

REM**DEVILS

R=@(16)

P=@I(17)
I[FR=1IFP<5;PRINT"Asmodeus’,;D1=110;
T1=170000;RETURN

27040
27050
27060
27070
27080
27090
27100
27110
27120

27130
28000
28010
28020

28030
28040

28050
28060

28070

29000
29010
29020
29030
29040
29050
30000
30010
30020
30030
30040
30050
31000
31010
31020

31030
32000
32010
32020
32030
32040
32080

32060
99999

Leave out all REMs if you have less than 8K of RAM. Our thanks are
due to CCSOFT for unscrambling the program and helpful advice.

IFR=2IF P<5 PRINT"Baalzebul,;D1=80, T1=
80000;T=5;RETURN

IFR=3IF P<b5 PRINT" " Dispater”,;D1=70; T1=
60000; T=3;RETURN

IFR=4IF P<5 PRINT" " Geryon”,;D1=50; T1=
40000;T=2;RETURN

IF R=5 PRINT"Barbed Devil"",;D1=32;T1=0;
RETURN

IF R=6 PRINT"Bone Devil"”,;D1=35;T1=0,
RETURN

IF R=7 PRINT"Erinyes”,;D1=16;T1=40000;
RETURN

IF R=8 PRINT""Horned Devil"’,;D1=35;T1="5000;
RETURN

IFR=9 PRINT"Ice Devil"",;D1=60;T1= 10000,
T=3,RETURN

IF R=10 PRINT"Pit fiend”,;D1=65;T1=12000;
T=4;RETURN

R=@(18) +4,GOTO 27070

REM**GIANT

R=@I(19)

[FR=1PRINT"Cloud ",;D1=36;T1=9000;
RETURN

IFR=2PRINT" Fine",;D1=30;T1=28000;
RETURN
[FR=3PRINT"Frost"',;D1=24.T1=8000;
RETURN

IF R=4 PRINT"Hill ““,;D1=16;T1=23000,RETURN
[F R=5PRINT"Stone "',;D1=18;T1=4000;
RETURN

PRINTStorm “*,;D1=42,T1=10000;T = 1;
RETURN

REM**ELEMENTALS

R=@I(20)
IFR=1PRINT"AIr”,;D1=90;RETURN
IFR=2PRINT"Earth",;D1=65,RETURN
IFR=3PRINT Fire”,;D1=48,RETURN

PRINT “Water ”*,;D1=60;RETURN
REM**GOLEMS

R=@I(21)

IFR=1PRINT Clay "',;D1=30,RETURN
IFR=2PRINT“Flesh "’,;D1=32;RETURN
IFR=3PRINT lron'",;D1=90;RETURN
PRINT"Stone "',;D1=24,RETURN

REM**LICH

D=@(22)

IF D>6 PRINT"Hobgoblin'',;D1=6;T1=1000;
RETURN

PRINT" Lich’’,;D1=90;T1=85000;T =5;RETURN
REM**LYCANTHOPES (Were-creatures)
R=@I(23)
IFR=1PRINT"bear”,;D1=10;T1=2500;RETURN
IFR=2PRINT”boar’,;D1=12,T1=3000;RETURN
IFR=3PRINT rat"*,;D1=8;T1=2000;RETURN
IF R=4 PRINT tiger'’,;D1=20;T1=5000;
RETURN

PRINT" wolf"’,;D1=8;T1=2000,RETURN

END

28
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MICRO MART SHARP’S DESK-TOP
‘ECPSHOMS 2708 ... £€ S0each ?‘E&omes ... £0.80 each BRAIN‘ Mz-aox

EPROMs 2716 ... £11.50 each :ﬁ; 233232‘22 PBOM £480 L

2114 ... £3.00each AN amazing Z-80 controlled personal computer
Z80 DEVICES supplied with 78-key ASCli keyboard; 14K extended
MK 3880 £9.50each BASIC;VDU (40 characters » 25 lines);fast cassette

MK3881(P10) ... £6.25each facllity;4K monitor F.OM;80 « 50HR Graphjcs:and a

MK3882(CTC) ..... £6.25each choice of 20K, 32K or 48K of internal random access
VOLTAGE REGULATORS memary.

T80 " gg" gach  A50-pin universal BUS connector allows the addition
P12 e B0 oach Of printer,floppy discs etc. There is also a built-in

:’824 ....... ......80peach 3-octave music function.

7905 ... - 65peach 20K System ... £480 . VAT
7912 e 65peach 32K sttem £529 . VAT
7915 ... B5peach MZBOFD (twin floppies with 208K) ........... £780 + VAT
Lol o E3peach MZBOPS Printer £517 + VAT
; T and 300 f MZB0 /O INterface ........ooeuueruurmreerssmssesssssensnn £99 + VAT
?oﬂ adil\g:g:(:d AEEAR Stock control & Sales/Purchase ledger

software now avallable.

ot NASCOM IM

MEMORY @ 8K Microsoft BASIC @ 2K NAS-SYS 1 P PLAIN
R K

monitore 1K Vioeo RAMe 1k Workspace/User fAY b DIV DPRINTER

using standard 24-pin devices: 2708 EFROMS and

MK4118 static RAM. MICROPROCESSOR @ Z80A The Nascom IMP (Impact Matrix Printer) features:
which will run at 4MHz but is selectable between 2/4 #60 lines per minute @ B0 characters perline ®
MHz. HARDWARE @ Industrial standard 12" « 8" Bi-directional printing @ 10 line print buffer ® Automatic
PCB.through hole plated. masked and screen CR/LF @96 characters ASCI| set (includes upper/lower
printed.All bus lines are fully buffered on- case.$ £)® Accepts 81" paper (pressure feed)
board. INTERFACES e Licon 57 key solid state ® Accepts 94" paper (tractor feed)
keyboard (included) ® Monitor/domestic TV interface ® Tractor/pressure feed @ Baud rate from
® Kansas City cassette interface (300/1200 baud) or 110to 9600 @ External signal for cptional
RS232/20mA teletype interface. synchronisation of baud rate
The Nascom 2 kit is supplied complete with @ Serial RS232 interface
construction article and extensive software manual @ Ribbon cartridge £6.60 Nascom Imp
for the monitor and BASIC e + VAT = 50p P&P
EXPANSION OPTIONS @ 2000 sheets Fan Fold paper £

eMK4118E10 « VAT each £18.00 - VAT - £2.50 P&P Plus VAT - £2.75 P&P
16K RAM B Board £140+ VAT
32K RAM B Board £170-+ VAT
48K RAM B Board £200+ VAT
16K RAM A Board £140+ VAT

POCKET COMPUTER
FORUNDER£100+VAT.
SHARP PC-1211

It's true! A real computer thatemploys the BASIC
programming language and fits into a pocket!

The PC-1211 measures only 175mm wide by 70mm
deep by 15mm high and weighs a mere 170g (iess than
6 ounces) yet look at its features! Up to 1424 program

NASCOM-1

12" . 8" PCB carrying 5LS| MOS packages. 16 1K MOS
memory packages and 33 TTL packages.There is
on-board interface for UHF or unmodulated video and
cassette or teletype. The 4K memory block is assigned
to the operating system and video display leaving

a 1K user RAM. The MPU is

the standard Z80 which is Mascom-1 Kit Price e — steps, 80 character input line with full editing features,
capable of executing 158 Plus Fmp 18 user definable keys, 24 character aipha-numeric
instruetions including all 8080 £ 1 2 VAT &= ASZEaMm Mmicio LCD display and built-in tone function are included.
3 A = i An optional cassette interface is available for loading
Go=RaM PIOR L N0 YA RS0 or dumping programs or data. The PC-1211 is battery
operated, has an auto power off
function,and maintains all £91 .26
programs and datain its %
NASCOM FIRMWARE IN EPROM NASCOM HARDWARE o even e ha power:  (aal IS VAT + FAPETO0
NASPEN o vansos ... £30.00 « VAT - 35p P&P  Motherboard sevinn €550 + VAT + 50p P&P  has been turned off. plus VAT + P&P 50p)
ZEAP2..... ... £50,00 + VAT« 50p P&P  Mini Motherboard .....£2.90 + VAT + 50p P&P

NAS-SYS1 ... . £25.00 + VAT - 35p P&P 38mpPSU ... £29.50 + VAT + £1.50 P&P
NAS-DIS ... | £37.50 - VAT . 35p P8P  VERODIP board 81250 vaT s sopper NASBUS EPROM BOARD
NAS-DEBUG ......... . £1500 + VAT + 35p P&P FRAME ............. ..£32.50 + VAT + £200P&P  Expands Nascoms 13 2with upto 32Kof
NAS-SYS3.......cccccooovernn.. £40.00 « VAT + 35p P&P 8 Amp PSU Built £145.00 - VAT + £2.75 P&P  Eprom. Accepts 2708s or 2716s. Also 24 pin

1/0 Board ....... £45.00 - VAT - £1.00Pap socketfor 8K ROM. Wait-state fitted for N2 users.
NASCOM SOFTWARE ON TAPE Butfer Board ..., £32.50 + VAT + 50pP&p  Board can also support Nascom Page Mode Scheme.
GEOASC ... £1500-VAT-S05PE  mirone £55 £70 cum
ZEAP2 oo, £30.00 + VAT + 50D PBP Model 3CaS8 ..ovooovvvvrinne £24.50 + VAT + £1.50P&P - VAT (Ki) + VAT

Prices correct al time of going o press.

INTERFACE COMPONENTS LTD.
OAKFIELD CORNER, SYCAMORE ROAD, AMERSHAM, BUCKS HPG 6SU
TELEPHONE: 02403 22307. TELEX 837788
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MICRO MARKET
UK SUPERBRAIN CENTRE

138 CHALMERS WAY - NORTH FELTHAM TRADING ESTATE - FELTHAM - MIDDLESEX
TELEPHONE: 01-751 6695 - TELEX: 8954428

[ FORTRAN

| BASIC

.1 COBOL

| PASCAL

| ASSEMBLER

ALL PRINTERS & ALL SOFTWARE SUPPLIED
READY TO GO, NO USER ALTERATIONS
NEEDED, FULL 90 DAY WARRANTY INCLUDED,
MAINTENANCE AGREEMENTS AVAILABLE

(PRICES DO NOT INCLUDE VAT)

SUPERBRAIN 1= a registered trade mark of (ntertec Dala Systems

30

[ WORD STAR

] MAIL LIST/ MERGE

[] INTEGRATED ACCOUNTS
(] SUPER SORT

] BUSINESS PACKAGES
1 PAYROLL

] OTHER PACKAGES & GAMES
AVA!LABI.E, PLEASE SEND

~ SPINWRITER
£1950

COMPRINT £325

MUSIC BOX -
GROUND please

WHITE PRINT on BLACK BAC

Now o.,us’ ndxu m u'S > with \ 5C

B/GI &njo
cross the screer

aac Random words from specified gro
haracters 4 hnes high, or mput your owr
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COMPUTERS AUDIO RADIO MUSIC LOGIC TESTGEAR CB GAMES KITS

BORRKD

It's all at Breadboard ’80

This is the exhibition for the electronics enthusiast. From
November 26 -30 there is only one place in the universe for the
electronics enthusiast to be — Breadboard ‘80, at the Royal
Horticultural Hall in London. The majority of leading companies will
be exhibiting, including all the top monthly magazines in the field.
There will be demonstrations on most stands and many feature
special offers that are EXCLUSIVE to Breadboard!

All aspects of this fascinating field are catered for, from CB to
home computing, so whether you want to buy a soldering iron or a
synthesiser — or just keep up to date with your hobby — don't
miss Breadboard ‘80.

Royal Horticultural Halls .
Clverton Street RS
Westminster London SW1 & o
November 26-30 1980 R e

¢ .5
26th Nov — WEDNESDAY — 10am-6pm 5
27th Nov — THURSDAY — 10am-8pm o
28th Nov — FRIDAY — 10am-6pm PLC
29th Nov — SATURDAY — 10am-6pm o o & . &
30th Nov — SUNDAY — 10am-4pm 'l s e
P s et oo \eoeo
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S Moppett

The best of the bunch in our
quest for a high-level language
version of May’s feature
article.

was written in Extended BASIC on a Research Machines

380Z. It should be adaptable to many other machines
and requires between 7 and 8K of memory. Those with Tiny
and Integer versions of the | ing :age will probably need to
make more alterations and it is hoped that the following notes
will assist. For those who are unfortunate enough to own less
than 8K you can save space by removing options E and F along
with some of the obvious frills, while still keeping the main ob-
ject of the game intact. Only one of the original options has
been altered but two new ones have been added.

This version of Anthony Fleet’s Stockmarket simulation

Dealing
When you wish to deal in shares ‘D’ should be pressed giv-
ing access to the following table:-

CO The Company name
CODE  TheCompany code(i.e. its first letter)
PRICE  The price pershare(followed by ‘(SY if suspended)

MAXNO The maximum number of shares that can be bought
is limited by either the amount of money or the max-
imum share issue. This is replaced by a dash if the
company has been suspended.

HELD  Thisisthe number held by you.
After displaying the table the Company Code is asked for. If
you have changed your mind about dealing or cannot buy or
sell then press ‘E’. Once a correct code is input the number of
shares is asked for. If you wish to buy then press ‘B’ or if you
wish to sell press ‘S’ The input is then thoroughly checked
for potential errors.

The Current Situation

To view the current state of share prices and the current
balance of what you hold you can key ‘E’. The information is
presented in the form of two tables.
The first gives the share information in the format below:

CO The Company name
O PRICE The original or starting price
PPRICE The present price

DIFF The difference between the two
HIGH  Thehighestprice thisrun
LOW The lowest price this run

The second table gives the details of your current position as
follows:

CO The company name

HELD  Thenumber of shares held

PPAID Thetotal price paidfor those shares

VALUE Thevalueof those shares at the current price
PROFIT The profit made on those shares excluding income

dividends. This value can be negative if a loss has
been incurred.
The total profit to date on all your shares is also given at the
end of these tables.

Share Price Information

Access to more specific information on shares is available
through ‘F’ option. This gives information in the following
tabularformat.

PPRICE The presentprice pershare

FLOOR If the price falls below this limit the company will
go bankrupt

The difference between the two

If the price of the share exceeds this limit the com-
pany will pay a bonus of 25% of the current price
per share held for a maximum of five issues of ‘Mar-
ket News’. The actual number of payments is ran-
domly determined.

The difference between CEIL and the present mar-
ket price

DIFF
CEIL

DIFF

Game Options

At the command stage of the game turn, the following op-
ions are available to the player.
Market news
A péintout of the current bank balance including all shares
hel
GCame conceded, all shares added up and total bank
balance given
Share dealing
The current situation printout
The share price printout

—

mmQg (@] o >

Arrays And Variables

To assist those who are trying to break the program down
into the various logical units in order to implement it on
another system the following information may be useful.

N$ Companyname
FF  Thefloor price
OP Thestarting price
CC Theceiling price
M The maximum share issue
P Thepresent price
L The lowest price
F Flag, 1if share is suspended
CD Thenumberof times adividend has been paid
S The number of shares held
Q  Thepricepaid
BB Thebankbalance
BR Thebankrate

Program Notes

The following is a breakdown of the complete program
showing what function each segment is performing.

180 Clears space for string variables, might not be
necessary on some machines. RANDOMISE selects
anew seed for the random number generator.

200260 Pre-defines certain functions. Users without this

facility will have to write the function out in full

32
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STOCKMARKET IN BASIC

eachtimeitappears in the listing. 270 DATA GOLD, 125, 1250, 6000, 500
200 Note that the ‘greater than’ sign returns a flag of —1 280 DATA TIN, 25, 250, 750, 1000

if true and 0 if not true. Because of the ABS function 290 DATA ZINC, 5, 50, 150, 1500

the numberwill returnas“1”or ‘0. 300 DATA LEAD, 1, 10, 25, 2000
220 Returns arandom number between 1 and X. 310 FOR X =1 Td 4RE;&D ‘N$[XI FF(X) OP(X) CC(X)
230 Computeﬁ tll’\e nevi.:f s?are pri?)s]s. M(X) ’ ' ! ’ '
240 Returns the length of avariable. = . - . = :
250 Rounds off anumber to two decimal places. 320 P(X)=0P(X):H(X) =P{X):L(X) = P(X):NEXT X

330 BB=1000:BR=20:GOTO 470

260 Returns the number if positive and 0 if negative. i b

270-300 Theshare data. : 340 REM OPTION

310-330 Dataset into the various arrays, variables defined. 360 GOSUB 2800

410 The USR function calls a routine written in machine 360 REM
code that has been created by lines 2550 to 2650. 370 IFTT+BB<2"P(4) THEN 1120
This routine inputs a character from the keyboard 380 PRINT "========":PRINT

and returns its ASCIl code. On machines using 200 PRINT “CHOOSE OPTION":PRINT
Microsoft BASIC you could replace with the GET 400 PRINT “A/B/C/D/E/F "";

function; 410 F=USRI(0)—64

AW GETASIE A= “THEN A0 420 IF F<1OR F>6 THEN 410
415 F=ASC(AS)— 64 0 I N 41
Alternate BASICs such as the TRS-80 could use 30 INT CHR$(F +64):TF=1

INKEY$ or you could simply use INPUT. The ASC 440 ON F GOTO 470,450,2070,1270,2250,2700

function returns the ASCIl code of the first 460 PRINT CHR$(12):GOSUB 2420
characterinput. 460 PRINT:PRINT:GOTO 340
440 If F=1 control jumps to 470, if F=2 it goes to 450 470 REM**"A****
etc., you could replace with separate IF. . THEN:S. 480 REM***MARKET NEWS****
490 PRINT CHR$(12) clears the screen and should be 490 IF TF=1THEN PRINT CHRS$(12)
replalt.lced by the suitable statement for your 500 PRINT “MARKET NEWS"
et e 510 PRINT "= == === === = =":PRINT
UL 520 FOR X=1TO 4:F(X)=0:PRINT X;"" *;N$(X);
2530 Routine to get a ‘Yes’ or ‘No’ reply. Could be chang- TAB(10);
edtoaGET or INKEY$ or INPUT routine to suit your 530 IF CD(X)=5 THEN 740
system. 540 IF P(X)>CC(X) THEN 690
2550 Start of the machine code routine. See the notes for 550 IF P{X)<CC(X) THEN CD(X)=0
line 410 for implementation on other machines. 560 IF FNS(Q)=1THEN 770
This segment must be removed if you are not using 570 IF FNS(0)=1 THEN 660
ar&)RML 380Z. Owr}l‘lersI of the 380Z with BASIC in 580 IF PIX)>O0OP(X) THEN A= —1ELSE A=1
ROM or outside the locations 4200H to 63FAH = A
(16896-25594) should consult theirmanual. g% EEESS!}PIQJ'}LEN AR

2660 PRINT CHR$(19) stops the screen display of an RML
380Z from scrolling. Most machines don’t have this
facility.

610 IF A=0 THEN 660
620 PRINT ABS(A); TAB(15);
630 IF A<OTHEN PRINT “DOWN" ELSE PRINT
. . |!UPJ’)
Program Listing i
650 GOTO 670

660 PRINT:PRINT "“HOLD",

-IOO REM R R R R R N R E R R R R R RN 670 PRINTTAB(‘IO],P{X}PR‘NT

110 REM **° BEE o 680 GOTO 930

120 REM *** STOCKMARKET SIMULATION  *** 690 IF FNR(10) =1 THEN 740 ELSE PRINT P(X)
130: REM =*= S. MOPPETT b 700 PRINT “DIVIDEND OF 26% PAID ON **;

140 REM *** BASED ON A PROGRAM BY e 710 A1=S(X)*P(X):PRINT A1:A=FNB(A1*0.25)
1560 REM *** ANTHONY FLEET e 720 PRINT A:BB=BB + A:CD(X)=CD(X) +1
160 REM **° gl 730 GOTO 930

170 REM I EEEEEEEE RS SRR E R R R EEERE R RN 740 A:FNN‘P{X”*‘I

180 CLEAR 1000:RANDOMIZE 750 CD(X)=0

190 GOSUB 2660:GOSUB 2550 760 GOTO 620

200 DEF FNT(X)=ABS(RNDI(1}>X) 770 REM **** NEWSFLASH ****

210 DEF FNS(X)=FNTI(0.75) 780 PRINT:PRINT “NEWSFLASH"

220 DEF FNR(X)=INT(RND(1}*X+1) 790 |IF FNR(9)>6 THEN 840

230 DEF FNN(X)=INT((FNR(9) + 1) = (0.4* X)) 800 IF FNR(9)>2 THEN 910

240 DEF FNL(X)=LEN(STR$(X)) 810 PRINT “"BANKRUPT"

250 DEF FNB(X)=INT(X*100+ 0.5)/100 820 S(X)=0:P(X)=0P(X):Q(X)=0

260 DEF FNA(X)=INTUSGN(X)+1)/2)*X 830 GOTO 920 b
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840
850
860
870
880
890

910
920
930
940
9560
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280

1290
1300

1310
1320
1330

1340
1360
1360
1370
1380
1390
1400

PRINT “TAKEOVER"
IF FNR(9) =1 THEN 910
S=FNR(1561)+99

PRINT “SELL AT*;S;" % OF ;P{X)
BB =BB + (P(X)*{S/100)* S(X))
S(X)=0:P(X)=0P({X):Q{X) =0

GOTO 920
PRINT “SUSPENDED"
F(X)=1

PRINT:IF P(X) <FF(X) THEN 810
IF P(X)>H(X) THEN H{X) = P(X)
IF P{X) < L(X) THEN L(X)=P(X)

IF S(X)=0THEN Q(X)=0
NEXT X

PRINT:PRINT"BANK":PRINT TAB(10);

IF FNS{O)=1THEN 1040 ELSE A=0

IF FNS(0) =1 THEN 1020
A=FNR(11) -6

BR=FNA(BR+A):T=BR:TF=1

GOSUB 1880:GOTO 1140

PRINT:PRINT*NEWSFLASH"

IF FNR(9) =1 THEN 1080

PRINT*SUSPENDED":BF=0

GOTO 1140
PRINT"FAILS"
BB=0:A=0:BF=0
GOSUB 2800

IFTT+BB>2"P(4) THEN 1140

PRINT“YOU HAVE NO MONEY AT ALLI

GOTO 2210

REM *** NEWSFLASH? ***
RF=0:IF FNS(0)=1THEN GOSUB 1630
IF RF< >0 THEN ON RF GOTO 2100,470

REM * PRINTOUT *

PRINT:PRINT" = = = = = = ="PRINT
PRINT"YOU HOLD:-"

FORX=1TO4

PRINT TAB(10);S(X); TAB(18);N${X)
NEXT X

IFBF=00R BR=0THEN 1250

BB=BB"(1+(BR/100})

PRINT:GOSUB 2480:PRINT:PRINT

GOTO 340
REM*®**DEAL"""

“IPRINT

PRINT CHRs$(12};" SHARE DEALING":PRINT

“:PRINT:PRINT

PRINTCO. CODEPRICE MAX.NO. HELD

PRINT" —
PRINT
FORX=1T0O4

PRINT N$(X); TABI6);LEFTSINS(X),1); TAB(9);P(X);

IF F(X)=1THEN PRINT"(S)";TAB(19);" = "";:

GOTO 1370
NN=INT(BB/P(X))

IFNN>M(X) = S(X) THEN NN =M(X) = S(X)

PRINT TAB(18);NN;
PRINT TABI(26);S(X);

PRINT:NEXT X:PRINT:PRINT:PRINT

PRINT"CO. CODE 1y
A$ =CHRS$IUSRI(0)):C=0

]

"
L

1410
1420
1430
1440
1450
1460
1470
1480
1490
1500

1510
1520
1530
1540

1650
1660

15670
1680
1590
1600
1610
1620
1630
1640
1650
1660

1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960

IFA$="G" THEN C=1

IF A$="T" THEN C=2

IFA$="Z" THEN C=3

IF AS="L" THEN C=4

IF A$="E" THEN 1670

IF C=0 THEN 1400 ELSE PRINT A$
INPUT“NO. OF SHARES '"’;N
PRINT”BUY(B)/SELLIS) ?";

A$ = CHRS(USR(0))

IF A$<>"B" AND A$< >"S" THEN 1490 ELSE
PRINT A$

IF FNR(25) = 1 THEN 1650

IF N<1 THEN 1640

IF A$="S" AND S(C) <N THEN 1640

IF F(C) =1 THEN PRINT “SUSPENDED":GOTO
340

V=N*P(C) _

IF V>BB AND A$="B" THEN PRINT
"OVERDRAWN': GOTO 340

IF A$="B" THEN N> NN THEN 1640
IFA$="B" THEN F= — 1 ELSEF=1
BB=BB+(V*F)

S(C)=S(C)+(N*=F)

Q(C) = FNA(QIC) + (V* = F))

RF=0:IF FNS(0) =1 THEN GOSUB 1690

IF RF=0 THEN 1680 ELSE ON RF GOTO 2100,470
PRINT:PRINTFRAUD":GOTO 1680
PRINT:PRINTMARKET SUSPENDED"

GOTO 1680
PRINT"E":PRINT”ESCAPE"
PRINT:PRINT:GOTO 340
REM *** NEWSFLASH ***

IF FNR(20) >8 THEN RETURN
PRINT” < NEWSFLASH>":PRINT
IF FNR(10) >7 THEN 1830

IF FNR(10) =1 THEN 2050

IF FNR(10) >5 THEN 1830

M = FNR(4)

PRINT N$(M);” BONUS"

IF FNR(10) =1 THEN 1860

B=FNR(81)+9
B1=P(M}*(1+(B/100)}"*S(X)
BB=BB + B1

PRINT B1; TOTAL (";B;"" %"
RETURN

PRINT"TAX BONUS":TF=1
T=FNRI(81})+9

IF T<85THEN 1880
PRINT“SUSPENDED"
RETURN

REM ** TAX ADJUST **
A=BB*(T/100)*TF
PRINT"RATE: = “;T;" %"
BB =FNA(BB + A)
RETURN

IF FNR(20) <4 THEN 2050
IF FNRI(20) <4 THEN 2040
IF FNR(20) >5 THEN 1980
PRINT"SUPER TAX":TF= -1

34
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1970
1980
1980
2000
2010
2020
2030
2040
2050
2060
2070
2080

2090
2100
2110
2120
2130
2140
2180
2160
2170
2180
2190
2200
2210

2220

2230
2240

2250
2260
2270
2280

2290
2300
2310

2320

2330
2340
2350

2360
2370

2380
2390
2400

2410
2420
2430
2440

GOTO 1840

M=FNR(4)

PRINT N$(M);"” BONUS ISSUE"
N=INT(S(M)/(FNR(2) + 1))

PRINT N;" ADDED"

S(M)=S(M) +N

RETURN

RF=1:GOTO 2060

PRINT"MARKET SUSPENDED":RF=2
TF=0:PRINT:PRINT:RETURN

PRINT CHR$(12);"YOU HAVE CONCEDED"

PRINT“:::==========‘:====”

:PRINT:PRINT

GOTO 2130

REM **** END OF GAME ****
PRINT*MARKET FAILS"
PRINT"BANK TAKEOVER"
FORX=1T04

PRINT:PRINT N$(X); TAB(10);" ("
PRINT"SELL AT, TAB(10);P(X)
BB=BB + S(X)*P(X)
P(X)=0P(X):Q(X)=0:S(X) =0
NEXT X
PRINT:PRINT:PRINT:PRINT “YOU HOLD"
GOSUB 2480

PRINT:PRINT “GAME ENDED":PRINT

PRINT:PRINT:PRINT “WQULD YOU LIKE
ANOTHER GAME"

GOSUB 2520

IF AS="N"THEN END ELSE GOSUB 2660:GOTO
330

REM...E!Q'.

PRINT CHR$(12)

PRINT TABI(bB):" THE PRESENT SiTUATION
PRINT TABI(5);'
:PRINT:PRINT
PRINT"CO. 0.PRICE P.PRICE DIFF. LOW"
PRINT" — — —":PRINT
FOR X=1TO 4:PRINT N${X);TAB(5);0P(X); TAB
(11);

PRINT P(X); TAB(19);P{X) —
TABI(33);

PRINT L(X):NEXT X:PRINT:PRINT
PRINT"CO.
PRINT" —
:PRINT:T=0
FORX=1T0O 4:V=S(X)"P(X):PRINT N$(X);
TAB(4);

PRINT S{X);TAB(11);Q(X); TAB(20);V;TAB(29);
V—-Q(X)

T=T+(V- O{X}} NEXTX

PRINT TAB(29);'
PRINT TABI(22);"TOTAL;TABI(29);T:PRINT:
PRINT

GOTO 340

REM***? BALANCE***

PRINT THE PRESENT BANK BALANCE IS”

LS

OP(X); TABI(25);H(X);

2450
2460
2470
2480
2490
2500

2510
2520
2530
2540

2550
2560
2570
25680
2690
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730

2740
2750

2760
2770
2780
2790
2800
2810
2820
2830

PRINT"(INCLUDING SHARES)"”
PRINT:BJ =1
GOSUB 2800:JJ=TT
J=FNB(BB +JJ):J1=20—-FNL(J) -2
PRINT TAB(J1);"E";J;
IF BJ=0THEN PRINT TABI(25);"BANK" ELSE
PRINT
BJ=0:JJ=0:RETURN
PRINT”(Y/N) 2",
A$=CHR${USR(0))
IF AS="Y" OR A$=
RETURN ELSE 2530
AS$="F70228FC473E00C32A44"
A=16880:GOSUB 2580
A$="C3F041":A=17414
FOR X=1TO LEN(AS)
GOSUB 2630:N=D"16: X=X +1
GOSUB 2630:N=N+D
POKE AN:A=A+1
NEXT X:RETURN
D=ASCIMIDS(A$, X, 1))
IFD>64 THEND=D—-55ELSED=D-48
RETURN

PRINT CHR$(12):PRINT CHR$(19)
PRINT TAB(5);"STOCKMARKET SIMULATION"
PRINT TABIB),"=============="
PRINT:PRINT:PRINT:TF=0:RETURN
REM***PRICE PRINT OUT*"*
PRINT CHR$(12)
PRINT TAB(5);”PRICE PRINT OUT
PRINT TAB(B),"========

:PRINT:PRINT
PRINT*CO. P.PRICE FLOOR DIFF. CEIL. DIFF.”
PRINT" — ——== =—= == == —="
:PRINT
FOR X=1TO 4:PRINT N$(X); TAB(B);P(X);
PRINT TAB(11);FF(X); TAB(18);P{X) — FF(X);
PRINT TAB(24);CC(X); TAB(32);CC(X) - P(X)
NEXT X:PRINT:PRINT:GOTO 340
REM *** SUB TO ADD UP SHARES ***
TT=0
FOR XX=1TO4:TT=TT + S{XX)*P(XX):NEXT XX
RETURN

“N" THEN PRINT AS$:PRINT:

HELD P.PAID VALUE PROFIT”
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COMPLETE

ANALOG TO DIGITAL KIY 4 PP

CONVERTER £82:00
16 (HANNEL « 60 ,5 @ B BIT B4 DIN EUROCARD

IS PLUG COMPATIBLE WITH ANY BUS USING A 64 WAY INDIRECT CONNECTOR SUCH
AS THE ACORN: MICROTAN 65 TRITON, SC/MP AND OTHERS. COMPLETE KIT
INCLUDES ALL IC'S SOCKETS DIL SWITCHES & 64 DIN CONNECTOR CIRCUIT
DIAGRAM, CONSTRUCTIONAL DETAILS, SAMPLE PROGRAMS IN 6502 ASSEMBLER.
BASIC AND SOME SOLDER. INTERFACE WITH ANY MICROPROCESSOR
CONVERSION TIME PER CHANNEL LESS THAN 60 MICROSECONDS
UNADJUSTED ERROR +/ - LSB
512 VOLTS
ANY 16 LOCATIONS IN 64K, ADDRESS BUS CONTROLS CHANMEL SELECTION
8 BIT DATA BUS
+ 12V ON BOARD. 100mm x 160mm PCB. LOW NOISE OF AMP AVAILABLE FOR X10 OR
INTERUPT DRIVE OR USER OPTION. AVAILABLE SEPARATELY 34 WAY PCB SOCKET
£3.00, 34 WAY PLUG & 3 FT. RIBBON CABLE £8.00 64 WAY SOCKET £3 00, 3U FRONT
PANEL & HW £4 00, ASSEMBLED & TESTED WITH CONNECTORS & FRONT PANEL
£110.00 INC P&P. ALLOW 21 DAYS DELIVERY 50p P&P ON SEPS SEND SAE FOR
DETAILS.

TOTAL
256 LEVELS RESOLUTION  INPUT RANGEOTO
SAMPLE & HOLD 1 MEG INPUT IMPEDANCE. FULLY DECODED TO

ONE LP TTL LOAD ON BUS. SINGLE 5 VOLT SUPPLY @ 250 mA

STONEAGE ELECTRONICS

70 ALBION DRIVE LONDON EB 4LX Tel 01 254 4727

THE COTTAGE
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SYSTEM 4000

EPROM EMULATOR/
PROGRAMMERS

P4000 PRODUCTION
EPROM PROGRAMMER

This unit provides simple, reliable programming
of up to 8 EPROMS. It has been designed for
ease of operator use — a single ‘program’ key
starts the blank check-program-verify sequence.
Independent blank check & verify controls are
provided along with mode, pass/fail indicator for
each copy socket and a sounder to signal a cor-
rect key command & the end of a programming
run. Any of the 2704/2708/2716 (3 rail) & 2508/
2768/2516/2716/2632/2732 EPROMS may be
selected without hardware or personality card
changes
2 year warranty PRICE £545 + VAT
VM10 VIDEO MONITOR
This compact, lightweight video monitor gives a
clean crip picture on its 10" screen. Suitable for
use with the EP4000, Softy & other systems. 12
month warranty Price £88 + VAT, carriage paid

MODEL 14

EP4000 EPROM EMULATOR/
PROGRAMMER

The microprocessor based EP4000 has been
designed as a flexible, low cost, high quality unit
for emulating & programming all the popular
NMOS EPROMS without the need for personali-
ty cards, modules or hardware changes. Its soft-
ware intensive design permits selection of the
2704/2708/2716/ triple ral EPROMS & the
25608/2768/2516/2716/2532/2732 single rail
EPROMS for both the programming & emulating
modes

The video output (TV or monitor) for
memory map display in addition to the built in
Hex LED display, for stand alone use, 1s unique
in this type of system. This, with the double
function 28 Ken Keypad, powerful editing
features, powered down programming socket,
buffered tri-state simulator cable & 4K x8 data
RAM gives you the most comprehensive, flexible
& compact systems available today
2year warranty Price £645 + VAT

EPROM ERASERS

MODEL UV140 EPROM ERASER
Similar to model UV141 but without timer. Low
price at £61.80 + VAT, postage paid

MODEL UV141

EPROM ERASER
14 EPROM capacity
Fast erase time
Built-in 5-50 minute timer
Safety interlocked to prevent eye & skin
damage
Convenient slide-tray loading of devices
Available ex-stock at £78 + VAT, postage paid
Add £6 to order total for next day delivery by
DATAPQST

sx.s?\oek

PLEASE NOTE OUR NEW ADDRESS/TELEPHONE NUMBER

GP INDUSTRIAL ELECTRONICS LTD,
UNIT 6, BURKE ROAD, TOTNES INDUSTRIAL ESTATE,

TOTNES, DEVON

TELEPHONES: TOTNES(0803) 863360 {Sales)/863380 (Technical Service)
DISTRIBUTORS REQUIRED — EXPORT ENQUIRIES WELCOME
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Ex.g op

SOFTY
SYSTEM

Low cost card 2704/2708
emulator/programmer features —

@® Direct output to TV @ High speed cassette
interface ® On card EPROM programmer
® Multifunction keypad ® 1K monitor in 2708
® 1K RAM @ 128 byte scratchpad RAM
® 22 in/out ports ® Access at card edge 1o
all buses ® 1K EPROM emulation ® Direct
memory access for fast data transfers
® Ediung faclities including — data entry/
deletion, block shift, biock store, match bvte,
displacement calculation. ® Supplied with Zif
socket, simulator cable & comprehensive
manual.
Softy Kit of Parts £100 - VAT
Softy Built & Tested £120 + VAT
Softy Built power supply  £20 - VAT
Postage & Packing is included in all prices
Add £6 to order total for next day delivery by
DATAPOST

EX STock
SOFTY CONVERSION CARD

Enabies Softy tc program the single rail
EPROMS, 2508, 2758, 2516, 25632. Seiection of
device type & 1K block are by PCB slide swit-
ches. Programming socket is zero insertion
force. Easy connection to Softy with the DIP
Jumper supplied.

Built & Tested £40 + VAT

SOFTY PRINTER
® 40 column electrosensitive printe
® 5x7 dot matrix ® 2 print sizes
® Push button hex print-out of Softy’s

EPROM or intercursor contents
® Oncard PSU ® Selection vies per ine
Built & tested AT, postage paid

EX “STock

EX-STOCK EPROMS

1-9 10-24 25 up
2716 9.00 800 735
Single Rail)
430 3.9

2708 4.80

Add VAT at 15%, Postage Paid

WRITE OR TELEPHONE
FOR DETAILS OF ANY
OF OUR PRODUCTS
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Alive...well...
and very healthy

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

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

COMPUTING TODAY DECEMBER 1980

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 arrived. 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 is undeniable
and Nascom International intends to
retain its rightful place at the head of
European microcomputing.

Peter Mathews Chairman

purchase and expand the new company.
Being a customer I 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 quickly and
professionally into a normall 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 of 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

Competition-best caption 3,

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.

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

P.A. Forrester

metrical, pattern which gradually builds up, stays a

while and is then replaced by a new sequence. Typical
examples of the patterns produced are shown in the illustra-
tion. They have reflectional symmetry about the diagonals
and about the vertical and horizontal axes passing through the
centre. The program produces a(nearly) square array of 48 by
48 points using the SET(x,y) function and so can only be used
when the Craphics ROM is available. The patterns produced
are quite pleasing in black and white, but would be fabulous if
adapted for use with a colour board.

This program generates a random, but highly sym-

Logical Progression

The logic flow is as follows. A random number pair (x,y) is
generated in the range (1,1) to (24,24), corresponding to the up-
per left-hand quadrant of the pattern. The program makes sure
that x>y, so that the point lies in the upper half of the
quadrant. The subroutine at line 2000 centres the pattern and
reflects the point about the horizontal and vertical axes pass-
ing through the centre of the screen. The original values of x
and y are interchanged (line 250) to give reflection about the
diagonals, and the subroutine called again. The values of x and
y are then incremented by +1 or 0; the program checks that
the point is not already set and that it still lies within the star-
ting segment. Each point thus grows as a randomly shaped
blob until these conditions fail and then a new random point is
started. A more disconnected pattern can be produced by
removing line 320 and setting K in line 350 to 75. The two
photographs were actually taken with line 320 removed.

The patterns are generated with x and v values lying bet-
ween 1 and 48; the SET function has x values from 0 to 95 and y
from0to 47. The x values are all incremented by 22 to bring the
pattern into the centre of the screen before SETting. The
unscrolled line 16 in the NASCOM is printed as the top line
above lines 1 to 15, and has to be unscrambled to produce a
symmetrical pattern. This is taken care of in the subroutine,
which decreases each y value by 4 (you would expect it to be 3

since SET divides each character into 3 vertically as well as 2
horizontally, but x values start at 1 while SET runs from 0) but if
y <4itisincreased by 48 to produce the top line.

H K=0:ELS: DX=0:BY=0
100 X=INT(RND(0.5)*24 +1): Y=INT(RNDI(0.1}*
24+1)

IFX<YTHENY=25-Y
DX=INT(RND(0.3)*3-1: DY=INT(RND(0.2)"
3-1

X=X+DX:Y=Y+DY

IF X<25 AND X>0 AND Y <25 AND Y >0 AND
Y< =XTHEN 180

GOTO 100

IF POINT(X,Y)=0 THEN 200

GOTO 100

GOSUB 2000

L=XuX=YoY=2

REM Interchange X and Y

REM reflects about diagonals

GOSUB 200

Z=X:X=YX=Z

REM Change X and Y back again

K=K+ 1:IFK<175 THEN 120

REM K determines number of points set
FORT=1TO5000: NEXT: GOTO 50

REM T determines wait before new pattern
REM Subroutine reflects about central axes,
REM centres pattern and puts line 16 at bottom
A=X+22:IFY<4THEN B=Y +44: GOTO 2200
B=Y-4

120
140

150
160

170
180
190
200
250
255
257
300
320
325
350
355
400
405
1995
1997
2000
2100

2200 SET(A,B): SET(70-X,B)
2300 P=X+22: Q=44-Y
2400 SET(P,Q): SET(70-X,Q)
2500 RETURN

38
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SOFTSPOT

FRUIT MACHINE

John Hiscott

cupies less than 1.5K RAM. The amount in the jackpot,

player’s winnings, number of games played and number
of wins are all displayed at the appropriate times, and the pro-
gram will run indefinitely if boredom or bankruptcy do not set
in!

This program, written in Triton Level 7 (8K) BASIC, oc-

Program Notes

The following notes will assist users of other systems to
make necessary adaptations.

The ‘VDU' instructions ‘memory-map’ the screen with the
picture of the fruit-machine (lines 60-90), the words ‘fruit
machine’ (lines 100-120) and the symbols (lines 220, 240 and
260) appearing in the machine (arrows as written). Lines 210,
230 and 250 generate random numbers from 1 to 3 and these
determine which of the three symbols will be displayed.

The program will run on Triton BASICs 4, 5 and 6 with
minor amendments as the memory-mapping is compatible.
The photographs illustrate the screen displays during the
course of the game.

10 Q=0:ELS

15  PRINT “FRUIT MACHINE — GET 3 ARROWS

20 PRINT "POINTING THE SAME WAY TO WIN

22 PR'NT NEEEEEEEEEEEE R EEE R R R EEE BB BB R E TS S

23 PRINT “ENTER THE NUMBER OF GAMES YOU
WISH

24  INPUT “TO PLAY AND PRESS RETURN “;P

25 PRINT “"THE STAKE IS ONE PENNY FOR EACH
GAME —

26 PRINT “"PLEASE PUT ;P PENCE IN THE
JACKPOT

27 T=T+P

08 PRINT “**rrrresrersaansrarnsatanaranans

29 FORL=1TO 2000:NEXT

30 PRINT “"WINNER TAKES THE JACKPOT PLUS
HIS

31 PRINT “STAKE (ONLY) FOR EACH GAME
PLAYED

30 PRINT "ttt errerrerreasaacesaatasnearenns

40 J=J+1:PRINT "JACKPOT NOW STANDS AT
e

FRUIT MACHINE - GET 3 ARROMS
POINTING THE SAME HAY TO WIM
FIERIRLTTITRILLIILLLLIILLLLLS
ENTER THE NUMBER OF GANES YOU MISM
TO PLAY AND PRESS RETURN

YOU HAVE HIT THE JACKPOT IN 3
PLERSE TAKE .3 PENCE - JACKPOT KEEPS 2

FRUIT
RACHINE

Typical screen display generated by the program, the initial display is bottom
right.

45 PRINT “NUMBER OF WINS SO FAR ;W

50 FORL=1TO 3000:NEXT :CLS

B P=P-1

60 FORM=0TO9

66 VDU 426+ M, 122

70 VDU 426+ (M*64), 122

75 VDU 436+ (M*64), 122

80 VDU 1002+ M, 122

86 VDUB82+M, 122

90 NEXT

100 VDU 813,70:VDU 814,82:VDU 815,85:VDU 816,73:
VDU 817,84

110 VDU 876,77:VDU 877,65:VDU 878,67:VDU 879,72:
VDU 880,73

120 VDU 881,78:VDU 882,69

130 FOR L=1TO 1000:NEXT

200 FORL=1T0O 25

210 A=INT(3*RND{1)+1)

220 VDU bB57,A+122

230 B=INT(3*RND(1)+1)

240 VDU B59,B + 122

260 C=INT(3"RND(1)+ 1)

260 VDU B61,C+122

270 NEXT

280 Q=Q+1

300 IFA=BGOTO 320

310 IFA<>B GOTO 400

320 IFB=CGOTO 340

330 IFB<>CGOTO 400

340 PRINT “YOU HAVE HIT THE JACKPOT IN ";Q

3B0 W=W+1

6O T=T-J

370 PRINT “PLEASE TAKE *;J" PENCE — JACKPOT
KEEPS'";T

380 J=T

390 FOR L=1TO4000:NEXT :GOTO 10

400 PRINT “END OF GAME *;Q"" — YOU LOSE THIS
TIME”

410 |IFP=0PRINT “END OF PLAY":FORL=1TO
1000:NEXT : GOTO 10

420 GOTO 40

COMPUTING TODAY DECEMBER 1980
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40

£ 395

incl.VAT& P&P

'MICRON' may sound small - but we all know that it's much larger than an atom!

1

The un-beatable features of Microtan 65 and Tanex have been brought together to give you Micron,
a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,
Micron represents an ideal starting point in personal computing. We've taken a full 0.E.M. licence
for Microsoft Basic, which means that you'll have the support of the most popular Basic available,
(as used on PET, APPLE, TANDY etc.)., If you want to expand Micron there's no problem, just move into
the system rack and choose from the range of Microtan modules. Read the information, study what the
magazines have to say about us and compare what we have to offer with other systems, then we feel
sure that you'll be convinced that we've produced an excellent product.

)
(" © FULLY BUILT, TESTED AND CASED. ([ sortware )
0 6502 BASED MICROCOMPUTER. O 10K EXTENDED MICROSOFT BASIC.
O VDU ALPHA NUMERIC DISPLAY. O ALL THE USUAL BASIC COMMANDS.
O 8K RAM. O INTEGER AND REAL NUMBERS.
© 32 PARALLEL I/0 LINES. O INTEGER AND REAL ARRAYS.
©2 TTL SERIAL I/O LINES. O INTRINSIC FUNCTIONS: ABS, INT, RND
©1 SERIAL I/O PORT WITH RS232/20mA LOOP, SGN, SIN, SQR, TAB, USR, ATN, COS,
AND 16 PROGRAMMABLE BAUD RATES. EXP, LOG, TAN.
© 300 / 2400 BAUD FILENAMED CASS. INTERFACE.||© USER DEFINED FUNCTIONS.
O DATA BUS BUFFERING. © READ AND DATA STATEMENTS.
O MEMORY MAPPING CONTROL. © DUMP AND LOAD PROGRAMS.
071 KEY ASCII KEYBOARD, INCLUDING NUMERIC ||© PROGRAM EDITING COMMAND.
KEYPAD. O STRING FUNCTION FOR TEXT I/0.
O POWER SUPPLY INCLUDED. © BASIC CAN CALL MACHINE CODE SUB-
/| rouTINE.
O USER MACHINE CODE INTERRUPT HAND-
TANGERINE LER INTERFACES WITH BASIC.
O XBUG.
COMPUTER SYSTEMS LIMITED O DATA CASSETTE FILE HANDLING IN BASIC
Forehill Works ~ =

Forehill Ely Cambs England re:: 3533633
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microtan 65

The Microtan system is rapidly becoming accepted as the ultimate approach to personal computing. Start
with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and
in-expensive stages. The Microtan system is a concept and not an afterthought, this means expansion
is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Microtan,
and you won't be wasting your money on a product that will only last you a few months! When you are
ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start into
them for just £49.45! Cassette interface, 16 I/0 lines, two 16 bit counter timers, data bus buffering,
memory mapping and a further 1K of RAM are standard. From thereon expansion is simple, just plug in
extra integrated circuits to get yourself 8K of RAM, a further 16 I/0 lines and two more counter timers
a serial I/0 line with RS5232/20mA loop and full modem control, XBUG - a firmware package containing
cassette file handling routines, plus a line-by-line assembler (translator) and dis-assembler, PLUS
10K EXTENDED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as
Apple, Tandy and Nascom, NO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. 0.K. so you
want more memory, try Tanram for size! Upto 40K bytes on one board starting for as little as £50.60.

RAM freaks will be pleased to hear that our system mother board offers page memory logic which will
support 277K Bytes, satisfied? To house these beautiful modules you can choose between our mini-rack
(as used on Micron), which accepts Microtan and Tanex, or our system rack pictured above. The systen
rack will support 12 modules. What are these extra modules? Well for starters there's a couple of 1/0
modules, parallel and serial offering upto 128 1/0 lines organised as 16 8 bit ports and 8 serial 1/0
ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D
and D to A modules, IEEE 488 Bus interface, a PROM programmer, disc controller and TANDOS - a 6502 CPM
system. So there's plenty to keep you busy. Send for more details, and find out how you can get started
for just £79,35! ALL PRICES QUOTED INCLUDE V.A.T.

(MH 65, KIM 1, SIM 1 USERS- READ ON! N (.

Please underline the information required.

We have produced a T.V. interface module which simply

s

\IM T.V. INTERFACE. MICROTAN SYSTEM,

x

connects to the expansion socket of your computer and
produces a display of 16 rows by 40 characters! Of even NAME :
more interest will be our Buffer module, which allows

you to expand into our system rack, giving you access ADDRESS:

to the full range of Microtan modules.
" e J/

PLEASE ENCLOSE 12p STAMP. THANK YOU.
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Pete Freebrey

Pre -packaged routines are
rapidly becoming a popular
item for small systems,

we Iook at a new arrival.

olt-on extras for the PET abound in the market
Bplace. The problem is to separate the genuinely

beneficial from the ordinary. One of the most successful
products for the PET has been the Programmer’s Toolkit from
Petsoft which we reviewed in October '79. This gives a number
of very useful utility type commands, Auto line numbering
and Renumbering, to name but two of the ten time-saving and
de-bugging functions. Now you can go one stage further with
the introduction by Supersoft of the Superchip. Available for
both Old and New ROM PETs and completely compatible
with the existing Toolkit, Superchip offers yet further power to
your digits.

What You Get

Superchip comes complete with a very comprehensive
set of operating notes, in the form of a 32 page manual, which
leaves little or nothing to the imagination. Once in operation
most of the functions may be called directly from the
keyboard and/or from BASIC using SYS and POKE commands,
See Tables 1 and 2 for the command set.

Installation

The Superchip is literally that, a chip. With New ROM
machines it plugs directly into the socket adjacent to the PET
ROMs, next to Toolkit if you have it fitted (who doesn’t?). If
vou have an Old ROM PET then an expansion board is
available with sockets for both Toolkit and Superchip. This
plugs into the memory expansion port on the right hand side of
yvour PET. Power for this is taken from the second cassette
port.

Installation in both cases is very quick and simple but
must be performed with the machine disconnected from the
mains.

Operation

All the keyboard functions are generated by holding
d & the RUN/STOP key and then pressing another key. The
operating instructions refer to the RUN/STOP key as the CON-
TROL key, a convention which we will follow in this article.
With the Superchip in operation you can stop programs with
the “(”, left bracket, key.

Calling the Superchip to action can be done with one of
three SYS commands. These are:

SYS 38039 Turns on all functions.

SYS 37449 Turns on keyboard functions only.

SYS 38015 Turns on RETRACE function only.
If you have a Toolkit you have a further three commands that
enable this as well. If you wish to use any of the SYS accessible
commands from BASIC the Superchip does not have to be
turned on.

Keyboard functions operate through the interrupt and for
Old ROM machines these must be disabled before using the
cassette |/O. To disable one merely presses CONTROL RVS. If
you don’t do this you will wait a very long time when LOADing
or SAVEing as only the tape motor is running. It’s all too easy
to forget todisable the Superchip until you get used to it, panic

Superchip sharing its PCB with Toolkit, a formidable partnership.

sets in quickly when you think that you have lost your latest
precious program! Fear not. Stop the tape, press (, rewind,
disable the interrupt and then proceed as though you had
never made the mistake in the first place.

If you are using Commodore disc drives with the Super-
chip you must load DOS SUPPORT before turning the Super-
chip on. Superchip will not work with CompuThink drives, for
which a special disc version is available.

What You Can Do

Having initialised the Superchip, flex your digits and away
you go. Space in this article is too limited for a complete
breakdown of all the functions in depth but let us look briefly
at the options.

All the PET keys except HOME will automatically start
repeating at a rate of twelve per second if held down. Both the
initial delay before repeating starts and the rate at which they
repeat may be altered as desired. If you wish, repeating may
be limited to only cursor movement, insert/delete and SPACE
keys. The repeat function also applies to special functions
generated by the Superchip.

The screen handling functions may be called by first in-
itialising the Superchip by keying CONTROL SHIFT and/or the
individual function key or directly via a BASIC SYS command.
Two erase functions allow either clearing of a program line up
to, but not including, the cursor position or clearing from the
cursor position to the end of the line. Using the delete function
one can remove a cursor ‘tagged’ line completely, the listing
moves up one line on the screen as well. Conversely, the insert
function opens up the listing by a line.

One can choose from three scrolling functions to give
either scroll up or down or with up to nine lines static and the
rest scrolled. As added extras one can swop lower case and
graphics by a single key rather than POKEing and one can
escape, allowing cursor movement rather than characters to
be inserted in quotes, or vice versa.

In common with many other systems you can now have
single key programming of many of the common BASIC func-
tions, they even generate the opening bracket where ap-
plicable.

System Debugging
The following functions may only be called from SYS and
are not keyboard accessed. Shrink removes all REM

42
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SUPERCHIP

statements and redundant spaces from a program (I wish peo-
ple wouldn’t use it when they send us programs) which makes
the program use less memory and speeds the execution.
Reverse allows any rectangular portion of the screen to be
reversed and Movit allows you to move chunks of memory
around, mainly used in machine code but it could be applied
to the display memory area, | suppose.

Just as in the original Toolkit there are a number of debug-
ging commands, Retrace and Hold. Having initialised Retrace
arecord is kept of every program line executed and the last ten
are displayed on command. The Hold function halts all PET
functions until the RETURN key is pressed. This enables pro-
gram listings and execution to be paused and resumed.

Finally, yes really!, there are two features under the
heading of ‘Advanced Techniques’. The first of these allows

for ten user defined keys (0 to9) which can be used to pass con-
trol to a machine language routine. The second feature is that
pressing CONTROL HOME causes a user defined message to
be displayed. Up to 170 characters may be stored.

Conclusions

Onreceiving Superchip the depth of control and user con-
venience offered were found most impressive, but was it
worth paying out hard cash for it? All that one can say after
much hard use is ‘Yes’. Like the Toolkit it offers a further
dimension to using the PET and you quickly wonder just how
you did cope without it. It's rather like frozen food, you can
manage without it but the convenience of having it around
grows on you and becomes a way of life.

Function Keyboard [] = shifted Notes

ERASE BEGIN CTL— [B] Erases line up to cursor
ERASE END CTL— [E] Erase from and including cursor
DELETE LINE CTL—DEL

INSERT LINE CTL—INST

SCROLL UP CTL—DOWN Cursor does not move
SCROLL DOWN CTL—UP Cursor does not move
SCROLL WINDOW CTL—0to9

GRAPHICS TOGGLE CTL— [G]

ESCAPE CTL—QUOTE

RETRACE CTL—[T]

HOLD CTL—RETURN RETURN to resume

STOP (

DISPLAY MESSAGE CTL—HOME Message stored at 655—825
USER-DEFINED FUNCTIONS CTL—0to 9 If used

SINGLE KEY BASIC

ASC(............. LA INPUT | PEEK(............... K RND(................
CHR$( samnene. INBETHE oo o P POKE o s v o v Ei STEP: o zoven s s
CLOSE ORI | T[S D S PRINTS o e s i e T OSTRS[ o v s vin s ssapans
A A e e | B U] = = . (O L PRINT# ... ... ... P TAB(................
FOR, o E NI o o S vl M REABE . o o oo s Y THEMNG G ccnn anaes snes
GOSUB B NEXT. N CRETURNGE - s R VAL
GOTO . . e o v G OPEN............... O RIGHTS®(............. Q
Table 1. Functions called direct from keyboard.
Table 2. Functions called from BASIC §YS commands.
Function BASIC Notes
ERASE BEGIN SYS 37561 Erases line up to cursor
ERASE END SYS 37284 Erase from and including cursor
DELETE LINE SYS 37839
INSERT LINE SYS 37773
SCROLL UP SYS 37910 Cursor does not move
SCROLL DOWN SYS 37717 Cursor does not move
SCROLL WINDOW SYS 38130 PEEK(982)= lines protected
DISPLAY MESSAGE SYS 38074 Message stored at 655—825
SHRINK SYS 38500 Direct mode only
REVERSE SYS 38695 Parameters at 192 —195 (lost)
SYS 38734 Parameters at 968 —971 (retained)
SYS 38746 Parameters at 972 —975 (retained)
MOVIT SYS 37571 Parameters at 177 —182 (lost)
SYS 38758 Parameters at 962 —967 (retained)
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BUIASTNG electronics

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD — 50 yards from Archway Station & 9 Bus Routes
TELEPHONE: 01-883 3705 / 01-883 2289

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS
PETS & SYSTEMS

8N 8K RAM — £399 g R NEW 2 G ne o0k £896

16N 16K RAM — £499 All with new keyboard
32N 32K RAM £599 i and green screen
CASSETTE DECK — £55 :

343K Twin Floppy Disk
£695

FRICTION FEED PRINTER
£375

Tractor Feed Printer

¥

| VIDEO GENIE

VIDEO GENIE based on
TRS80

MEMORY EXPANSION KIT

Suitable for UK101, Super-
board expansion using 2114's
each board has 16K ram
capacity kit contains:

On board power supply

4K Eprom expansion

Fully buffered for easy expansion
via 40 pin socket

8K kit £89.95
16K kit £122.95
Printed Circuit Board £29.95
40 pin-40 pin header plug £8.50

Utilises Z80, 12k level |l Basic,
Integral Cassette Deck, UHF O/P
16k RAM,
all TRS80 features

v
AYMOTION

UK101 P.P.I

Built & tested. Interfaces TX80 Printer
direct. Can be programmed to operate
relays, motors, various other peripherals
"CENTRONICS COMPATABLE"
Plugs into IC socket. LEB Binary display

fully documented. £29 95

PRINTERS

EPSON TX-80
£349

Dot-rmatrix printer with Pet
graphics interface: Centronics,
parallel and serial options: PET
& Apple computible.

TASES

Avgilable for UK101,
Superboard, Nascom.
Appx. DIM 17" x 157
435 x 384 mm

PRICE £24.50

Post & Packing £1.50

£179 IN KIT FORM
£229 READY BUILT &
TESTED

£255 COMPLETE IN
CASE

4K Expansion (8x2114)

NOW ONLY £18.00

No extras required
* Free sampler tape
* Full Qwerty keyboard
* 8K basic
* Ram expandable to 8K on
on board (4K inc)
* Kansas City tape interface ~
* NEW MONITOR ALLOWS FULL EDITING &
CURSOR CONTROL £22.00
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NEW SHOP &
SHOWROOM
NOW OPEN

Telephone 01-883 3705/01-883 2289

B e e e e

s | K101 SOUND

Sound Generator and combined
parallel in out port kit containing
P.C.B., AY-3-8910, 6820 PIA, Fully
documented and demo tape. £29.95
AY-3-8910 £8.50

™=UK101 SOFTWARE s

Space Invaders
Real Time Clock
Cheqguers

Othello

Game Pack |

Game Pack ||

Game Pack Il
Screen Maonitor
Assembler Editor
10xC12 Blank Tapes

LBRAOOOEOOD,

8832883888

SUBMISSIONS

CPUs

780 2.5Meqg
Z80A 4Meg
6602
6800
8080
9900

[
AW~
@ Mmoo
s It R=Rs ke ks

s M EMORY

D.RAMS £E p

4027 2.75
4050 (350NS) 2.35
4060 (300NS) 2.39
4116 3.95
S.RAMS

21024 1.30
2102A2 1.69
21124 2.75
2114/4045 2.75
4035 1.07
4044-5257 6.93
6810 350
BULK PURCHASE

Bx2114 18.00
Bxd116 27.50
16x2114 34.00
2708 4.25
2716 (5v) 6.95
2532 29.95

e SUPPORT CHIPS s

Z80 CTC 5.95
ZBOA CTC 6.95
Z80 PIO 5.95
ZBOA PIO 6.95
6520 3.95
65622 6.85
6532 8.50
6821 4.25
6850 3.60
6852 4.35
8212 1.95
8216 1.95
8224 2:75
8228 3.75
8251 4.95
8253 9.75
8255 450
TMSB901 13.16
TMS9902 11.18
TMS9904(74L5362) 4.1

2513 (UC) 5.95
81LS% 1.25
81LS86 1.25
811897 1.25
81LS98 1.25
SN74365 52
SN74366 b2
SMN74367 52
SN74368 .52
8726 1.50
8728 1.50
8795 1.50
8796 1.50
8797 1.50
8798 1.50

prm |, C. SOCKET'S s

Dul.L W/W

8 pin .09 .25

14 pin 1 .35
16 pin 12 .42
18 pin 16 50
20 pin 20 62
22 pin .22 .65
24 pin 24 70
28 pin .30 80
36 pin — .99
40 pin 40 1.10

= BAUD RATE GENS s

MC14411 8.75
MM5307 8.75
UARTS
AY-5-1013 3.95
AY-3-1015 475
MM5303 4.75
TMS8011 355

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

are you interested in writing for your own magazine? Computing

Today is always on the look-out for interesting articles, innovative pro-
grams and useful projects and we are sure there are many readers who have
the capability to pass on their hard won knowledge to others. Not only will
this make the magazine a better one, it will also put some money in your
pocket to further finance your computing.

Are you interested in writing for our magazine? Or, to put it another way,

Featuring You

The main bulk of the magazine is usually taken up with feature articles
reviews, projects and general topics. Each of these articles attempts to con-
vey the necessary information as clearly and concisely as possible but at the
same time remain easily readable. Articles of this nature can be thought of as
similar to a school “essay” in that they must have a beginning, a middle and
an end. Diagrams and photographs are an enormous help to any article, the
old adage of a picture being worth a thousand words holds very true in this
case.

If you are a regular reader of the magazine you will know the ‘style’ in
which we write. Generally each section of the article that deals with a new
topic is given its own heading and, whilst not essential, they do help to in-
crease the readability of the final text. We prefer all copy to be typewritten on
one side only of a page, using double line spacing and with large margins on
each side of the text. However, this does not rule out the submission of hand-
written material provided itis clearly legible and set outin a similar way.

All associated diagrams and photographs should be clearly labelled bath
as to their intended use and as to where they relate in the text. Circuit
diagrams should follow the standard style of component designation and
layout that is used throughout Computing Today. All components used in a
given circuit must also be listed in a single table or Parts List to avoid any
possibility of confusion.

Programming For All

In general the format for computer programs follows that of articles. We
cannot accept any program that is not accompanied by a full listing, and
TAPES ARE TOTALLY UNACCEPTABLE. Whilst it is desirable to have a
printed listing, it is not at all reasonable to expect everyone to have accessto a
printer so typewritten or even good handwritten copy will be considered.

Remember to include sufficient detail to enable people who don’t own
an identical piece of hardware to be able to follow your program. The inclu-
sion as is a description of any sections that may be unigue to your machine.
All graphics characters must be detailed with their associated codes and cur-
sor controls should be presented in the CT standard format. The use of
printers which give graphical output is acceptable provided all the graphics
are fully explained. It is often worth including a photograph or drawing of the
display produced or an actual sample run if possible.

Remember that the frustration you feel when you can’t run a program,
due to lack of documentation, will be felt by everyone else if YOU send in a
program in that same state!

Soft Spots?

The Softspot features are really programming ideas that are submitted by
readers. Because of this they do tend to be for specific systems. They must be
submitted in the same format as other programs, ie. printed or typewritten but
will probably contain less general detail and more specific machine instruc-
tion. The more detailed a program submitted for a Softspot the more chance
of it being considered as a feature in its own right!

Paying For It

It takes up to four working weeks for any submitted material to get
through the system. At the end of this period a decision is made as to whether
itis acceptable or not and, if it is, a letter will be sent informing you of its ac-
ceptance and the rate offered. If it is found unsuitable we will return the pro-
gram or article at this stage.

It for any reason you feel the sum we are offering you is not in line with
the amount you anticipated then you should discuss this with the Editor. (This
is very unlikely as we pay some of the highest rates in the field.) All payments
are made upon publication, that is you will receive your cheque in the same
month as the magazine appears on the streets.

The Right To Copy

Once it has been published, copyright to the material passes to us. Under
very special circumstances this copyright may be retained by the author but
this must be negotiated at the submission stage. Because we own the
copyright it is a breach of publishing law to reproduce the material anywhere
else without the express written consent of the Editor. Under no cir-
cumstances may a program be re-published for profit:- the penalties are high.

Benefit To All

Writing for a magazine like CT not only gives you the pleasure of know-
ing that some 50,000 people read what you have written, but also goes some
way to paying for that new piece of equipment you have your eyes on.
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SOFTSPOTS

Calendar Calculator
KIM Clock

Missile Shoot
Safebreak Game
Scampscope

REM for Trekkies
Reaction Tester
Triton Strings

Gas Meter
Language Tutor
TI59 Routines
Pontoon

Pinball

Variable Saver

24 Hour Clock
Number Game

Mk 14 Ambush
Triton Cassette Check
INTAB Mod

Space Ship

Stop Watch

SC/MP Dice
Nasforte

Black Box

Text Edit

Opcode Display
Household Management
Printer Routine
NASCOM Trace

Ski Run

Decimal Point
Route Search
Photographers Aid
Towers of Brahama
Pea Game

BASIC Life

Acorn Clock
TRS-80 Utility
Touch Typing Tutor
PET Editor
Mousetrap
Tightrope Walk
NASCOM Patterns
Fruit Machine
Auto Writer

PET Menu

JAMES SOFTWARE

Labyrinth
Maritime Strike
Pontoon

Outtie Invasion
Invaders
Moonbase Alert
Stock Market
Shop Steward
Another Brick In The Wall
Kirk Vs The Cursor
Battle Of Britain
Kingdoms

Ski Run

Othello

Fox & Hounds
Space War

Snap

Jan

"

Mar

"

May
Jun

r”

Jul

"

Sep

o

Oct

pl14
p42
p62
p28
p30
p33
p51
p13
p62

p24
p41
p29
p35
p29
p35
p46

BASIC

6502 Code
SC/MP Code
BASIC

SC/MP Code
BASIC

PET BASIC
8080 Code/BASIC
BASIC

BASIC

TI159

BASIC

PET BASIC

TRS BASIC

Z80 Code
Triton L5 BASIC
SC/MP Code
8080 Code

780 Code

PET BASIC

Z80 Code
SC/MP Code
Z80 Code

Ohio BASIC
Z80 Code

6502 Code
Triton L7 BASIC
Z80 Code

Z80 Code
UK101 BASIC
BASIC

BASIC

BASIC

BASIC

RML BASIC
UK101 BASIC
6502 Code

TRS BASIC
Ohio BASIC
PET BASIC

TRS BASIC
SC/MP Code
NASCOM BASIC
Triton L7 BASIC
PET BASIC

PET BASIC

Tiny BASIC
TI59

BASIC

PET BASIC
8080 Code
PET BASIC
TI59

BASIC
SC/MP Code
PET BASIC
Tiny BASIC
Z80 Code
Sharp BASIC
Z80 Code
PET BASIC
BASIC
BASIC

CT INI

What we did and where we dic

Life Gun ”  pb0 6502 Code
Space Invasion Nov p34 6502 Code
Cells & Serpents Dec p24 CCSOFT Level C
BASIC Stockmarket ”  p32 RML BASIC
APPLICATIONS SOFTWARE

Projector Controller Jan p26 Z80 Code
Logic Emulator Feb p16 Z80 Code
From NY to LA " p38 BASIC
Home Finance Mar p51  PET BASIC
NAS Read " p62 780 Code
Motoring Finance May p32  PET BASIC
Mailing List Jul p12  TRS BASIC
Micro Examination ”  p54 PET BASIC
Multipurpose Records Aug p29 PET BASIC
PET Diary " p40 PET BASIC
Tape File Handler Sep p21 RML BASIC
Alphasort " p26  BASIC
Copy Utility Oct p18 780 Code
TRS User Keys ”  p39 Z80 Code
Results Plotter Nov p29 ITT BASIC
CONSTRUCTIONALPROJECTS

Multipurpose Power Supply Jan p56

Simple A to D Converter  Feb p52

Modem Mar p57

Mk14 Cassette May p62

UART Jul  p67

Analogue Converter Nov p23

HARDLINES

Quick Keyboard Jan p69

Keyboard Minimod Aug pl18

Mk 14 Upgrade Sep p45

COMPUTER REVIEWS

NASCOM 2 Feb p28




CONLAN " p47
The Floppy Disc ” p51
Computer Graphics ”  p63
Pascal — False Idol Sep p13

Diale;]:ts ; p19
2 e Benchmarkin Oct 9
it revealed in our usual style. Craphic Detajs Nov p40
RAM For Free “ pb2
ZX80 xtra Dec p15
= Index 80 " pdb
lldlm%ﬂﬂﬂo‘? Mar Eﬁ’g Double Density PET “  p&9
ITT 2020 " a2 Book Preview p62
HP 85 Pt 1 Apr p31
Triton Revisited May p12
ZX80 Jun p22 SERIALISED ARTICLES
Microtan 65 “  p28 o
Explorer 85 o2 p34 Beginning BASIC Jan p36
Samson “ p39
et e MPUs By Experiment  Jan p50
pa Feb p68
Compucolor Revisited Jul p18 M 12
Newbear 7909 Aug p12 Aar P 5
Newbury New Brain Sep p41 Mpr pgﬁ
Sharp PC 1211 " p58 | s
MICRON Oct p12 un g
Superbrain % p22
Problem Page Jan pl10
Feb p12
SOFTWARE REVIEWS T:rf gg%
T4 Monitor Feb p24 May p18
Superchip Dec p42 }ﬂln g;g
Aug p58
HARDWARE REVIEWS =0 5
PET Communicator Feb p54 gg:; ggg
Micrographics Aug p56
Microlink Feb_p43
FEATURES m; ggg
SC/MP Addressing Jan p31 Jul - p47
Club Survey ”  p75 Aug p36
Micro Update Feb p20 (S)ep p48
Flowchart Art " p50 DCt p>4
Trailing 7 PS8 ec pb8
B-ts Of EEjlid‘ A,Pr p%g Machine Code Apr pl4
Liorary Builcing p Programmin May p26
Pico BASIC 7 p55 g g s
Language Survey " p72 }"I" 934
Comput-a-Pattern May p10 A” P
Hex Routines Jul  p30 ug p44
Systematic Programming  Aug p23
Interactive Graphics Nov p13
Dec p52
BUYERS GUIDE
Systems Aug pbb6
Nov p64
Printers Sep pbb
Dec p87

VDUs Oct p65




" Getyour
Programs
up&running

Aer:.£310:

Send now for the very latest easy to use,
multi-rule/flowchart template—for the fast
design of program/system logic diagrams.
Complete with special ‘Clearview’ window
to make Printout checking and reading fast
and accurate every time! Built in dual rule,
calibrated in both 1/10 of an inch and
millimetres—absolutely invaluable!
You'll wonder how you managed
wnhout one!
HURRY WHILST STOCKS LAST!
Send cheques/PO. now to:
Executive Office Products
Dept. No. A/3
@ 292 Hale Road, Hale Barns,
@ Altrincham, Cheshire WA15 8ST.

CHRISTMAS OFFER
FREE SOFTWARE
BLAKE 7 + GAME PACK

Game based on Newton's Laws of Motion,
Behaves just like Zen, with Visual Display
on the Challenger

FREE WHEN YOU BUY:-
CHALLENGER 8K

NORTH STAR HORIZON . .1450

IDEAL BEGINNERS PROGRAM
WITHOUT M/C
LISTING

1 YEAR GUARANTEE (Prices ex VAT)

INTELLIGENT ARTEFACTS
Tel: Arrington (022 020) 689
Cambridge Road, Orwell, Royston, Herts

Write better programs for
your pet using

THE PET SUBROUTINE :,

LIBRARY

! d&f

Containing a collection of over 60 useful subroutines, some in machine code, for readers to incorporate

' into their own programs.

Input/output routines incorporating error checking and validation — high density graphs and barplots
— date input and validation — high speed machine code array sort (100 element array of any variable
name sorted in a few seconds) — search routines — linked lists — utility programs — check digits —

random access files —

double density graphics —
code — program chaining and menus — disk file utilities and displays — plus many others.

Price book only £10.00 or

large sequential file sort — disk file access by machine

Book plus 3040 format diskette of all subroutines £20.00

THE PET REVEALED .

Best selling reference book for the PET. Price £10.00

Cheques payable to Computabits Ltd

COMPUTABITS LTD,

P.0O. BOX 13, YEOVIL, SOMERSET. Tel Yeovil 26522




PRINTOUT

Dear Sir,

| have read in the national press (Guardian)
that a £1 surcharge is to be imposed by the
government upon blank cassette tapes, for the
benefit of the British phonographic industry in
order to recompense them for record piracy.

Will those of your readers who feel as | do,
that such a charge is an unwarrantable
imposition upon users such as computer
hobbyists, please write to their local MPs to that
effect at the Palace of Westminster, SW1

Yours sincerely,

| R. Handford

31 Greenway Road,
Gosport,
Hampshire

PO12 4RC

Dear 5ir,

| was pleased to see my "Snap” program in
the October edition of "Computing Today”,
there are however several printing errors in the
listing, they are -

Line110P = P-1: N = N 4+ 1(Second P has
been printed as B)

Line 210 SET (X,Y): SET (X + 61,Y) (Colon missing)
Line 270 PRINT @ 266, "YOU",:PRINT @ 296,
"ME"; (First address is printed 226)

Square brackets have been placed around the
CLS statements, and these are not available on
the TRS-80. An inexperienced person might type
in the parentheses which will result in the
dreaded Syntax Error

| hope that this information will be useful

Yours faithfully,

J.H. Bamber

97 Cooper St.,
Doncaster,
South Yorkshire
DN4 5DE

Dear Editor,

| have just come across an essay by Frederick
Pohl, the well known science fiction writer, which
contains a quick and simple method of decimal
to binary conversion. Apparently it is related to
the manipulation which Russian peasants who do
not know the multiplication table use to do
multiplication, which itself is rather wonderous,
but | digress

The method consists of repeatedly halving the
decimal number, ignoring any fractions arising,
and scoring one point for an odd result and zero
for an even one, until nothing remains, thusly -

274
137

—~oco00caco-o0o

Reading the score column from the bottom
gives the binary for the number you first thought
of (274). | now await a simple method of
hexadecimal calculation not requiring sixteen
fingers.

Yours,

lolo Davidson

Littlefield,
Hawling,
Gloucestershire,
GL54 55Z

Dear Sir,

There has been something of a proliferation
of machine code articles in the press recently,
but | consider the approach to be wrong,

Most people want to use machine code as a
speedy alternative for BASIC, so would it not be
possible to provide guide lines for a “human
compiler for, say, the Z80 and 65022 | visualise a
series of routines which emulate the simpler
BASIC statements. A simple example would be:-
For & =8 to O(Hex)

Next &
In Z80 Assembler
Reg B=loop counter

Address

NN+1 LD B8

N+x N+1+x DJNZ x(in two's complement)

1 don't think | have the expertise to tackle
many of the statements, so | pass the buck to
you

Yours faithfully,

Jeremy Ruston

4 Horton Place,
London W8 4LX

Dear Sir,

A letter for ACORN ATOM users. Having
written several programs which needed more
specific address information than was supplied in
the manual, | have found myself dipping into the
BASIC interpreter and rooting out some of the
addresses ACORN don't tell you. As other
readers may have use for these addresses, | have
listed them below:

CE86 — "RUN" Address. If used as the execution
address with SAVE, autorun BASIC programs
may be created.

C2F2 — Address used by CE86 will run a
program whose start address is in 05 and 06 (High
byte in 06-Low in 05).

05,06 — Address of character currently being
processed (as far as I've been able to ascertain).
0D,0E — "TOP” Address (High in OE-Low in 0D).
DE,DF — Cursor address (High in DF-Low in DE).
Here credit is due to Dino Dini who discovered
this address.

| hope these are of use to ATOM users.

Yours sincerely,

T. Mabbs.

47 Hartford Rd.,
Bexley,
Kent

Dear Sir,*

| noted with interest your article on computer-
aided art works. This is a field in which | am
personally very involved, as | have just finished a
three year Fine Arts course at Trent Poly, two
years of which was completely devoted to
computer-aided graphic work. The system | used
was a PDP 11/40 with a Calcomp 70cm plotter,
and the language was GINO-F, a FORTRAN
based graphic language The programs are of my
own design, and aimed to create shaded areas
and illusory effects of depth using ‘moiré’
techniques. The whole thing is interactive and,
though | have not used the usual ‘micro’ type
machines, | see no reason why my work could
not translate, with a graphics digitiser and a
plotter/screen arrangement. There are very few
‘artists’ as such interested in this area of
expression, probably because it is felt among the
tutors and critics that it is all done by just
pushing a button!! Not exactly true!

I feel that computers and art is still very much
in its infancy, the field in which applications have
been most used is, of course, special effects for
TV and sci-i films, including animation
techniques, an area in which | would like to be
interested, but it seems to be a sort of closed
shop, where only computersci-fi addicts can get
in!! The ‘Star Wars' type effects seems to rule
supreme, and unfortunately very little real
imagination ever gets a chance.

The curvedine drawing shows some
interactively-forced curve fitting anomalies, in
that | can force the program into producing those
rogue lines, but sometimes | cannot predict the
results, so these are not only unique, but
sometimes | cannot remember how the
irregularities were produced in the first place! It is
this conceptual area of my own work which |
find intriguing. The straight line drawing is one
from a set of depth and illusion drawings, from
my earlier experiments,

Yours,

Gordon S. Clyre

Flat D,

42 Forest Road,
Nottingham
NG7 4EQ

(*Edited due to lack of space)
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* RAM AND EPROM STAR OFFERS *

2716 Single 5v rail EPROMS

2716 Three rail EPROMS

2708 EPROMS

4116 16k x 1200 n s RAMS 8 for .

TELETYPE ASR33
1/0 TERMINALS

1=

o =

' £235 * CAR
- VAT
Fully fiedged industry standard ASR33 data ter
minal. Many features including: ASCI keyboard
and printer for data | O, auto data detect Jitry
RS232 senal interface, 110 baud, 8 bit paper 1ape
punch and reader for off line data preparation and
ridiculously cheap and reliable data storage Sup
plied in good condition and in working order

Options: Floor stand £12 50 + VAYF

Sound proof enclosure £25.00 + VAT

THE CHIPS ARE DOWN
TEK, INTEL, NEC, MOTOROLA
I.C. PRICES SLASHED!

A massive purchase of brand new “state of 1he art” data process
ing equipment enables us 1o offer the fallowing chips at never,
and we mean never to be repeated prices

B0B5A Central Processor £11.99; 8155C 756 1 B Static Ram £8.95;
B253C Programmable interval Timer £8.95; 82554 Programmabie
Peripheral Interface £9.95; 82594 Frogrammable Interrupt Control
E2.50; B755A 2K « B Eprom 16 1:0 Lines £34.50; MCEB50P ACA|
£3.75: 2652 MPCC Comms Controller £24.00; 2102 1K Stanc
B650ns Rams 8 for £5.25: 1702 256 » B Eprom E£3.75: 5107L1
756 x 4 Stanic Ram 450ns £4.95.

And Remember All Chip Prices /nclude V.A.T.

All above [Cs are brand new or removed from new unused

ICLTERMIPRINTER
300 BAUD TERMINALS

£326 ; A8

om the world famous GE Co
1all attractive

s:ble to list them in the

as follows;

able baud rates 110, 150
and lower case correspond
d paper, almost silent run
nic tab settings, suited for

word
features Supplied
ing order. Limite:

tions plus m
n go
guanuty

d condition and 10 work

Tn stock now test equip
transformers, power s
equipment, .C.’s, 100
transistors, microswitches,
ather stock lines. Jusl‘ am
displayed below: 100's of b

NOW OPEN

MONDAY-SATURDAY

9.30-5.30

ment, mlcroprocessor:s, te ei\;?:si;eﬁphem
i sig. gen’s, MOOTS,

upplies, sCOPes, :

s components, variacs, Eeyboalds. i

: Vv.D.U's sub-assemblies + tholus.an s

ere fraction of our vast range, is

argains for callers.

+ VAT

umit with
al the screen centre

R5232

sysiem proud!
Y more
orcuits & manual at anly

SCOOP PURCHASE
9" VIDEO MONITORS

Made by the famous MOTOROLA CO. The 3 video monitor
type XM226 16 is a self contained unit featuring a quoted
bandwidth of 10Hz to 10MH:z with B00 lines resoiution
The printed circuit board and
power transistors are both plugin for ease of servicing
All controls are easily accessibie from the rear. By con
nechion of any 7550 composite videg signal and 12v 0.C
you have a professional monitor to do any MPU/CCTY

Supphed BRAND NEW complete wn1h£5? 50
. +VAT
Specialist carnage and insurance £7.50 « VAT

EX STOCK

SOFTY

SOFTWARE DEVELOPMENT
SYSTEM, INVALUABLE
TOOL FOR DESIGNERS,
HOBBYISTS ETC.

Enables “‘open heart surgery”
on 2708, 2716, etc, Blows,
Copies, Reads EPROMS or
emulates EPROM/ROM IN-
SITU whilst displaying con-
tents off ROM/RAM on a
domestic TV receiver. A host
of other features.

Write or phone for more details.

£f115 + VAT & CARR
PSU £20 + VAT

You'll never regret buying a
SOFTY!

ONLY
£57.50 var

socketed P C.B.'s Eproms supplied washed
Al full spec. and guaranteed

MAKE YOUR COMPUTER TALK!!!

VIA OUR EX-GPO MODEM UNITS

Well, not exactly 1alk, but communicate over a standard dial up G PO
e with any ather modem The modem urit 2A 15 housed in an
anractive fibre glass case measuring only 15 wox 13°d x § b inside
are the electronics and mains power supply which enable seral
duplex data communication between terminglicomputer etc at any
speed up 10 and in excess of 250 baud (300 at 2 pushi. Made to the
most strmgent, exacting specification for the GP.O These umts
Feature Modular plug n P.CB s, internal test points, Standard tone
frequencies, Configureable to terminal or computer end, Aulo unat
tended answer, RS232.V24 interface on standard 25 way 0 socket

elc. eic, supphed complete with
L] CARR

diags., at a fracton of their
anignal cost al only
NOTE: Units believed working, but untested. unguaranteed. Per
N mission may be reguired for connection 1o G.P.0. lines

'SEMICONDUCTOR
‘GRAB BAGS'

Amazing value mixed samiconductors, include

trar sagtors, dignal, linear |.C.’s, triacs, diodes, bndge

recs. etc. aic. All devices guaranteed brand new, full

spec. with manufacturers markings. fully guaranteed
50 - BAGE2.95 100 + BAGSE5.15

MUFFIN FANS

Keep your equipment Coal and Reliable with our tested ex-equipment

Mutfin Fans* almost silent runmng and easily mounted. Available in
two voltages 110 V.A.C. £5.05+pp 30p DR 240v A.C. £6.15+pp
90p DIMENSIONS 41 x4f x1} .

ELECTRONIC 0
COMPONENTS
& EQUIPMENT

DISCOUNT

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of .C.’s, Transistars,
Relays, Cap's., P.C.B.’s, Sub-assemblies, Switches,
etc. efc. surplus to our requirements. Because we
don't have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the "BARGAIN PARCEL OF A LIFETIME"™
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 rimes what you
pay plus we always include something from our ads
for unbeatable value!! Sold by weight

25kis £ 4.75+pp £1.25 Skis £ 6.75+pp £1.80
10kis £11.75+pp £2.25 20kis £19.99+pp £4.75
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LED DIGITAL ALARM CLOCK MODULE
*12HOUR +50/60 HZ *LARGE DISPLAY «100's OF USES

The same module, NATIONAL MA1012,
used in most alarm clock/radios on the
market today, the only difference is our
LED characters give
extremely clear viewing and readability,
electronics are self-contained on a
only 3% 1%,

pricel GIANT }
All

P.C.B. measuring

DEE]

By

addition of a few switches and 5/16 volts A.C. you have a multi
function alarm clock at a mere fraction of cost. Dozens of functions
include snooze timer, am-pm, alarm set, power fail indicators, flashing
seconds cursor, modulated alarm output, dimmer control, etc, etc,

Supplied brand new with full data at onty

suitable transtormer for mains operation £1.75

£5.25

BRAND NEW
8" FLOPPY DISK DRIVES
SHUGART SA800 £225.00 + carr + VAT
SHUGART SA801 £245.00 + carr + VAT

Alll.C s and Transistors by
well known manutacturers and fully
guaranteed No fall outs Comprehensive
data on | C s 15p per type
2N4351 N crannel MOS FET
2N4352 P channel MOS FET
60p each {1 00 per pair
HIGH VOLTAGE NPN POWER
SWITCHING transistors BVcbo 600w
BVceo 500v BVebo 15+ 1c 5 amps
Pec 125 watts HFE &0 typ 1t 2.5 mhz
ideal invertars, etc TO3 €1 60 each
4 for £5 40
BF258 NPN 250v @ 200ma 45p each
3torE1 08
1.R. BSB01 2 5 amp 100v bridge rec
P.C. mount long leads 35p each 4 for
£1.08
IN4998 4 amp 100v P C mount diodes
long leads 1dp each 10 0ar £1 10
LM309K - 51 2 amp regulatar £1 10
each 6 for £5 35
AGFAC10 computergrade cassertescom
pletewith library cases6Bpeach, 10 for£5 50
IN4004 SD4 1 amp 400w diodes 7p
each 18 tor €1 00
IR 12 amp BRIDGE RECS 400 voir
£1 25 each

POWER DARLINGTON SCOOP!
M.J1000 NPN G0v 30w B amps TT3
ING385 NPN B0y 100w 10 amp :
M.MO30 NPN 60v 150w 16 amps T3 { ach

SCR's
2M3001 30v 350 ma TO1B 22p each b for £100
2N5061 60y BUOma TO1E 27p each 4 tor £1.00
INAMLY S0y B amps T0220 45p each 10 for L4000
C106D1 400+ & amps T0202 550 each 10 for {500
TRIACS
G.E. 17 amp B00v TOZ70AB 35p each 10 for {8 75
AEL 10 amp 400y ready mounted an 73 ¢ 24
heatsink 100 each 4 for {3175
LOW PROFILE | C. SOCKETS
B01L 0 each 12 for £1
1 L Mg each B for {100
oid Plated mi grade 27p each B tor £
Tpeach S lor €100
) L eath 1 tor £100
4001 L 60p each 2 for £1.00
OTHER GOODIES
IN3055 (K C A Bhp each
NSS4 RF output 40 valts 1 wan up to 1000MH]
1.05 550 each 7 for 500
INAJOE WNT2OF E T rransistar 37p each 3tor 100
LM3IBON/SLBOSY T4 D (L 7 want &F amp Blp
each 8 for £6 00
CA3028B OC 120 MK/ difterential cascade amp
£100 each I far £2 50
CA3011 20 MHZ wideband amy TO99 case B0
each I for £100
TMSITI4 DUAL MOS 178 bt stanc shftreg OO
25 MHZ €150 each 4 toe {475
NES555 27p each, 10 for £2.50
GEAZA ero voltage swiich tnac SCR relay diver
105 can ©1 10 each 7 foe f6 50
LM384 5 Wart audo | Cs {750 each 10 for £2100

FPQ3725 & NPN 50y 500ma transistars i 14
071 pack 10p each 2 tor {100

5v D.C. POWER SUPPLIES

Following the recent “"SELL OUT" demand for our bv
3 amp P.5.U. we have managed to secure a large quan-
tity of ex-computer systems P.S.U."s with the following
spec.; 240 or 110v A.C. input. Outputs of 5v @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current [imitin he 5v supply. Unit is self
ained on a P.C.B. measuring only 12" x 5 x 3.
7 ut is ideal for feeding “"on board” regu-
lators or a further 3 amp LM323K regulator 1o give an
effective 5y @ 7 amp supply.
Supplied complete with circuit at only £10.95 + £1.75pp.
Believed working but untested, unguaranteed

BARGAINS GALORE!
In our walk round Warehouse
NOW open Monday to Saturday 9.30-5.30

(R seee
[ ]

L

. L ]
eseee o

L L
LR ] L L L]
Dept. C.T. 64-66 Melfort Rd., Thornton Heath,
Croydon, Surrey. Tel: 01-689 7702 or 01-689 6800

Uniless otherwise stated all prices inclusive of V.A T

MAIL ORDER
INFORMATION

Cash with order. Minimum

order value £2 00 Prices and Postage quoted for UK only. Where post and
packing not indicated please add 50p per order. Bona Fida account orders
minimum £10.00. Export and trade enquines welcome, Orders despatched
same day where possible. Access and Barclaycard Visa welcome.
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KEYBOARDS

Y LOW PRICE CHASSIS Y%

A special bulk purchase enables us to ofter the above keyboard at a
lowest ever price 49 coded keys encoded into a direct TTL companble
1 bt putput. Features such as delayed strobe 5 voit DC single rail
operation and roflover protection make this an absolute must for the
MPU constructor’ Supphed complete with connection diagram and edge
connectar. at a secondhand =

nag ime o test 000 + P.P. £1 60
price of oaly

SUPER CASED VERSION Same as above spec but housed m attractive
two tone moukded, free standing case Unit also mcludes an al TTL paralle|
1o serial convertor (ng detads) eic

£27,50 +P.P.£1.85

TOROIDAL TRANSFORMERS

PR M0v pri sec 15015 @ 2 amps dimensions J « 2y {4 95+pp 59p
TM 240y 110y g sec. 150 15 Buk dimensions 23« | £195+p.p 30p
All voltages measured off load.

Plugs. Sockets & Connectors Cannon ‘D’ Range

Piu Socket
26

25 way ex-equip, plug or socket £1.25
Edge connectors, gold plated

40 way

85 way

56 way

36 way
All connectors easly cul [0 $12e
1000 s of orher connectors ex stock

£3.99
£3.25
£2.00




BLACK WHITE
0] 3

GREEN

THE CHOICE IS
YOURS.

£85.00 + VAT + £4.50 car.
£95.00 + VAT + £4.60 car.

Black & White model
Green model

OVM Video Monitors:-
Precision engineered Video
Monitors, with a 9” screen,
accepting standard 1.4V P-P
inputs at 75 ohms or high
impedance.

Metal cased, solid state and
reliable, white or green.
The choice is yours.

LOWE
ELECTRONICS.

Bentley Bridge, Chesterfield Road, Matlock.
Derbyshire. Tel: 0629 2817-2430.

Trade enquiries welcome.

CAMBRIDGE | Self
Instruction

LEARNING
Courses

Microcomputers are coming - ride the
wave! Learn to program. -4
Millions of jobs are threatened but AE‘_L

millions will be created. Learn
BASIC - the language of the small com-
puter and the most easy-to-learn com-
puter language in widespread use. Teach
yourself with a course which takes you
from complete ignorance step-by-step to
real proficiency, with a unique style of
graded hints. In 60 straightforward

lessons you will learn the five essentials of Computer
programming: problem definition, i :33?-.3??-":.

flowcharting, coding the program, £9.00

debugging, and clear documentation

BOOK 1 Computers and what they do well, READ, DATA, PRINT, powers, brackets,
variable names; LET; errors; coding simple programs. BOOK 2 High and low level languages,
flowcharting; functions; REM and documentation; INPUT, IF_... THEN, GO TO; limitations of
computers, problem defimtion BOOK 3 Compilers and interpreters; loops, ROR.. NEXT,
RESTORE; debugging; arrays; bubble sorting; TAB BOOK 4 Advanced BASIC; subroutines;
strings; files: complex programming; examples; glossary

Also THE BASIC HANDBOOK (BHB) £11.50 An encyclopaedic
guide to the major BASIC dialects. A must if you use other peoples’
programs

and: ALGORITHM WRITER'S GUIDE (AWG) £4.00 Communicate
by flow chart! Learn to use Yes/No questions for: procedures, system
design, safety, legislation etc.

Understand Digital

Electronics

Written for the student or enthusiast, this
course is packed with information,
diagrams, and questions designed to lead
you step-by-step through riumber
systems and Boolean algebra to
memories, counters, and simple
arithmetic circuits; and finally to an
understanding of the design and opera-

tion of calculators and computers
BOOK 1 Decimal Ocral, hexadecimal, and binary number systems and conversion between
number systems, negative numbers; compiementary systems. BOOK 2 OR and AND func-
tons, multiple-input gates; truth tables; De Morgan's Laws, canonical torms; logic conven-
tions, Karnaugh mapping; three-state and wired logic. BOOK 3 Half, full, serial, and parallel
adders; subtraction. processors and ALU's; multiphcation and division BOOK 4 flip flops,
shift regusters, asynchronous, synchronous, ring, Johnson, and exclusive-OR feedback
counters; ROMS and RAMS. BOOK b Structure of calculators; keyboard encoding;
decoding display-data; register systems; control unit; PROM; address de-coding. BOOK 6
CPU; memnry orgamsation character representation; program storage; address modes; in-
putl/output systems; program interrupls; iINterrupt pricrities; programming, assemblers; com
pulers, executive programs; operating systems

Digital
Systems
(DDS) £12.50

DIGITAL COMPUTER LOGIC & ELECTRONICS. (DCL) £7.00
A course covering the material in italics above, but at a slower pace.
(4 vols)

GUARANTEE — No risk to you. If you are not completely satisfied your money
will be refunded without question, on return of the books in good condition.

PLEASE SEND ME: — Quantity
CPB  (£9.00)
BHB (£11.50)
AWG (£4.00)
DDS (£12.50)
DCL (£7.00)

FOUR WAYS TO PAY

1) A U K. cheque or a U K. postal order (Not Eire or overseas)

2) A bank draft, in sterling on a London bank {available at any major bank)

3) Please charge my Access/M.Ch[J Barclay/ TrustC/Visa 0O am Exp.D Diners[]
4) Or phone us with these credit card details - 0480 67446 (ansaphone) 24 hour service

Card No : Signed . .. I e
THESE PRICES COVER THE COST OF SURFACE MAIL WORLDWIDE. AIRMAIL:
Eur, N.Af, Mid.E. add % to price of books: Jpn, Aus, N.Z, Pcfc add %: elsewhere
add %

Address. .

U.K. Delivery: up to 21 days
i Cambrigge Learning Limited, Unit 57, Rivermill Site, FREEPOST, 51. Ives, Huntingdon,
Cambs PE17 4BR England
Reg. in Eng. No. 1328762.
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Trevor Lusty

Part two of our series on how
to make your micro move
with the times.

and moved things around the screen, it might seem that

all has been covered. This is not so, for, if your com-
puter has cursor control, you have an alternative method for
creating the illusion of movement. Indeed, some VDUs only
have this method available. If you have a choice, however,
you might well be asking why you need to bother with a se-
cond method. The answer to that question is in two parts:-

i) Cursor control can be quicker than POKEing, and this is
important when a large number of characters have to
be moved

i) It's easier to assemble a cursor controlled PRINT state-
ment because you may be able to use the keyboard
graphics symbols directly. There’s no need to calculate
all the correct ASCll or screen character numbers.

Having POKEd about inside the video RAM last month,

A Cursor String
Cursor control characters need not always be contained
in quotes in PRINT statements. It's easy to build up a string
variable which contains the necessary ‘ups’, ‘downs’ or
‘sideways’. Perhaps the simplest examples is as follows:-
10 A$="*[CLILSPCI"
20 FORI=1T0O6
30 AS=AS+AS
40 NEXT I
50 PRINT A$
60 END
Note that line 30 doubles the length of the string every time it is
executed and the final string is 192 characters long When A% is
PRINTed the sequence is as follows:-
i) Printan asterisk.
ii) Move the cursor one space to the left so that the next
character will be printed over the asterisk
iii) Printaspace, thus removing the asterisk.
iv) Repeat the above steps until the end of the string.

Animation

So far we have always restricted ourselves to moving the
odd one or two characters on the screen. This often leads to an
impression of movement, but animation requires that we
move large blocks of characters simultaneously. After all,
solid objects move as awhole, not one piece at atime.

A problem which arises at this point has little to do with
the present topic,but a lot to do with your understanding of it.
How, | ask myself, is the magazine going to list my master-
pieces? With great difficulty, | expect!

The problem is that cursor control characters are not in
the normal character set, and weird graphics symbols pose
even more of a problem. | have tried to overcome these dif-
ficulties by writing a ‘lister” which interprets my programs.
Consider the following:-

188 FEM ##+ HOVING EHGIHE ##%
116

lza REM ¢ -

128 EEM DN !
148 FEM " PN

i58 FEM "z====== 'Y=z 'Y======"
158

i

AF=Af+" wm LREEED"
Fi=fi+" oo ey EENEE]"

1 HE=HF+" H-7 -~ HIEINERED"
HE=HEH s Was s ta—naall : :
Af=Af+"TTEONBEREEEEN] == «BENED
A¥=Af+" B0 CRIHEEEEE"
Af=A%+" H#~" -~ EFAEREEE]"
AE=ff+"="~" “'TTIHEREE]"
FOR I=1 TO 28:PREINT A%, FOF JT=1 TO
SEHEET T-HERTIHEHD

168 FEFM #%% MOVING EHGINE #%#%

114

128 FEM " [V=sF1 [(2<"] [=P]Y £.] [8€E=F] "

128 REM " [2ASF) (&3] [250FF] [ak-1 [FesSF]

148 REEM [V#SF] [E)] [E0] [E-sE] [9)] [AD]
[aHsF] "

158 FEM "======= [J] [k] == [J] [E]

1648

178 AF=A%+" [3F]1 [Zx"1 [5F1 [.] [CEL]
[4=CRLY ¢

128 AF=AF+" [5F] [FY2] [W] [2XE] [+1 [OFF3J
[CED] [E&sCRLY v

126 Af=A$+" [SF] CRMSI (U] CIT CEEE] L[]
[I] [OFF] CCRD] CFACRLT

208 AF=AF+"= [J] (K] == [J] (K] ====="

218 AF=HF+" [3IHCRU] [1IXCRLD CSF1 2]
LSF1 [.]1 [CRODD [4<CRELD M

228 AF¥=A%+" [SF1 [RVYS] LMD [2HFE] [+<] [CROJ
[EXCEL]Y [OFF ]

228 AF=AF+" [SF] CEWEZI DU LI [2-E]1 [W]

[I] [OFF] [CZRO] [FECKL

A¥=A%+"= [J] [K1 [2HS
[EXCRELT "

FOoR I=1 TO Z@

FEINT A%

FOR J=1 TO Sa

HEST J

HESTI

EHLI

Fig.1. Two ways of looking at the same thing.

LI1 [k [3XECRU]

Both these listings represent the same thing — a program to
send an engine puffing across the screen. The first is the raw
printout, with the outline of the engine visible but virtually
everything else unintelligible The second may appear as bad
as the first, but it is easier to decipher with a little practice. All
the shifted characters within quote statements have been
replaced by the unshifted characters in square brackets. (eg.
[2XR]in line 180 means ‘two shift R” characters.) The cursor
control characters are also abbreviated within square
brackets, [ SP Jrepresents a space.

The listings are not perfect, but if you compare the two,
you should soon get used to the system. The graphics used are
forastandard PET, they may be changed for other systems.

Kid's Stuff
If some of my examples make you wonder whether I'm in
my second childhood, perhaps | should explain that | have a

w
]
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INTERACTIVE GRAPHICS

three year old son who considers Daddy’s ‘blooter the besttoy ~ 1HZH
he’s ever seen. He'll only leave me to work (play?) in peace if he 1100 REM #%% CLEAR SCREEH. SET UP %%
gets his fair share of button pushing. | found | could either {123 FEM ##% CURSOR  STRIMGS  AHD ##%
cHEaar e : . 1148 FEM ###% FRINT THE BACKGROUND #%%
Figure 2 shows two screen prints from one of his pro- 1166 PRINT " C[CLR] "
grams. He pushes a number, the robot opens its mouth, burps e s
the required number of times (the program uses a PETSOFT L=t
soundbox) and for every burp displays the correct digit. The 1128 FOR I=1 TO S&:
reason for its inclusion in this article is that both the robot FORE ZE7ea+IHT o FaEERHD Ly G5
animation and the digits are produced under cursor control. ME®T I
The only POKEing required is for the starry background on  j2@E Fe=" [HOME] [SYCREDI [1ZHCRRT ™
which the robots appear. Apart from being enjoyable to  y--g Fxov reEET C11MCRL] M
watch, it has also been very effective in teaching the digits i fii“" (ORI [__,”,Lf el
0 to 9‘ et L .:‘Ir'rl-/F.l—] h
GOSUE 1548
= = . '|; —i 1248 PREINMT " [HOME] [2=CERI "+E#:
I- J.-I i L - FRIMT " [HOME] [Z9WCRR] "+E#
— . _ W 1268 FEM #%% GET A CHREACTER #%#%
| 1286 FREINT Fi+R%
e Tu” ! . 1786 GET 0%:
! | [1 . _IF @$="" THEM 1238
| —— o] 1320 REM ##% CHECK FOR A DIGIT ##%
:—t 13248 IF ASCORENC4s OR RSCORFLSY THEW 1224
L) i 1266 REM ### LORE THROUGH DIGITS ###
S 1250 FOR ¥2=8 TO YALCEE:
1488 FOKE @.128:
FOKE 1.255-11WALCGE
Il 2 3 L 5 b -I E q 1428 IF ¥Z<1 AMD YALCDE)=0 THEM GOSUE 1580
GOTO 15968
b e 1448 IF ¥Z<1 AWD YALCOE) @ THEM 1560
- -l I 1458 REM ##% OPEM MOUTH & MAKE MOISE #%%
- k- L.t 1428 FRINT F#+E$:
= P Iy 8 ) 9, L GOSUE 1588
- &l G Sl s — . SYS B2E:
L ] ] * FRIMT F$+A%
L 1568 MEHT X2
(=] FRINT F$+A$:
_‘—rr-; . FOR I=1 TO S@@:
HEAT 1
1528 FEM #%#% CLEAR THE HUMEERZ #%%
4@ PRINWT " [ZHCEDT ":
'EHhEb"‘Eq FOR I=1 TO 28&:
FRIMT " [gHsF1 "
Fig.2. Anopen and shut case. MEYT I:
POEE 15&2.4a:
ERE o o e (T AS holds a string of DO bl Sl
igure 3 is a listing of the program. olds a string o e N = 02 fge
characgters which printgthe robc?t w%th its mouth shut, and B$ 1.::&1 RE” f** FLOTTING ROUTIHE ##%
holds the string for the mouth open picture. By printing these 1558 Fa=1=: )
alternately in quick succession it gives the appearance of talk- IF WALC(GED>1 THEN PE=d#:Z+10-2#VALC ”“
ing robot. The place at which the robot is printed is also 1688 FRIMT LEFT$(LZ%.LZ+12 TRECFI)  HIF K
governed by cursor control characters, the string variable P$, RETURH
when printed, positions the cursor at the correct point. Similar- {26 REM ###% AF = MOUTH SHUT FRCE ##%
ly, line 1600 uses a chunk of LZ$ to find the correct line on  {g43 A$=A$+" [SF1 [UI [F%1] [I1 [SP1 "+CF
whlchtoprlntthenumbersThisnumberprmtlngroutlnemay 1668 AE=A%+" [bF] [11 C7«SPI 011 [SP1 "+CF
be extracted and used as a subroutine in other programs. |E56 AE=fA$+" [I11 [01 [O1 [@1 [.]1 [SP) [@]
[EE N e R T e o S [ e | S R
188G REM ### FOEOT COUNTER #4# 1788 A$=A$+" [C1 (21 [H1 [SF1 [01 [3HEF]
1628 [RI1C5P1 [°1 [21 [C] "+CH+" [CRLD "
16848 FEM #%% COUMTIMG UMDER #$% 17268 A$=A$+" [1]1 [X]1 [3#5F] [I1] [3€EF] 073
1060 FEM ##%#% CURSOR COMTROL #%% [11 "+C# _>
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1748 A=FAF+" [SF] [X] [3XSF1 LRI [3HSFI1 [0
[SFP1 "+C#

17e8 AF=AF+" [SF1 [X] [2KSF]1 [34"1 [2HSF]
L1 [E3F] "+0%

1728 AF=AF+" [SF]1 [L] [7%%] [:1 [EP] "+40C%

1268 AFE=A%F+" [4-3F1 011 [SF] [11 [4#5F1 "+

C#

1528 AF=AF+" [4x"1 [r] [S] [=]1 [4E"] "+0C%

1246 REM %% EBf = MOUTH OFEH FACE #%%

1zed Bf=Bf+" [SF] CU] [F«1]1 L[I] [EF] "+C#%

1228 Ef=B$#+" [SP] [1] [FHESPI [1] [SF1 "+C#

1206 Bf=Ef+" [Z] [0] [&]1 [@] [.] [=3F] [&]
C&@] .1 P C21 "+CF+" [CRLI "

1228 BE$=B%+" [Z] [2F1 [X1 [SF] [WI [2E5F]
LW :EEF BT LERT LZ3 "#EF+? [ERLE O

1248 BE=B$+" [Z]1 [X] [2XSFI [AI [3HSF1 L]
[£1 "+E%

1268 Bf=Ef+" [P [¥] [2HSP] [3E$] [ZHSF]
L3 LERY “+C%

12268 Bf=E$+" [SP] [X] [ZHWSFI X1 ["1 [L°3
[245F] [7] [SF]1 "+C#

2868 BE=EF+" [SF] (w1 [2XSP] CLY [#] (3
E2X8P] [“1 [SR] “+C#

SEZE BF=EF+" [SF1 [MI [7¥H$] [HI [SP1 "+Cf

H4E BE=BE+" [45"1 [2] [3] [+] [44"] "+CF

ZEEd FEM #%% Ef = BACKEGEOUMD FACE #*%%

ZB28 Ef=E$+" (U] (4211 [I1 "+D%

2186 Ef=E$+" [1] [@] [2¥SF] [RE] (11 "+Df

2128 Ex=Ef+" [Z2] L= [z] [Z1 "+D%

2148 E#=E#+" [1] [EF]1 [<1 [] [SP1 [3] "+L§F

[RvE] C2"1 [OFF] M
ErRVST "] [&1 [OFFD
[<) [REMS] L:] [AFF]
[RWZ1 [2s"1 COFFD] ¢
C!11 [EF] [CRD] [25CRLI CRME]
.1 [OFF] L[CED] [2HCELI LSP3 L[] ™:
(o= [RMST L. ["1 [OFF] [CRID
L1 CRv=1 ["1 [51 [OFFI [CRDD
WCRELD CRMED [28"1 L[OFFY ¢
MEZfigs=" [11 [5F] [CROI [2XCRLI [RWS]
L.1 [:1 COFF] CCRDI [2HCEL] [REYES]
E2x"3 LOEE3 M

[CRI
(CRED]

=548

HZFe7 =" [EW5] ["]1 [;] [OFF] [ZREDI
ZHCRLI [SPI CRVS1 C1] [OFFI [CRD]
2l EOFEY  EskET (] ¥
[EWS] L:1 C:i1 [OFF] [CRI
CRv=1 [, 0.1 [OFF] [CRID
fF”” LEx"1 [OF=3F ¥
(EVE] [.1 Ci1 COFF] [CREDD
[Z2XCRLI [RW31 C"] [i1 [OFF] CCRIN
CEKCRL] [SP1 [<£1 "
2538 RETURH
Fig.3. Robot listing.
Putting It Together

So far we have looked mainly at technigues, and how they
may be used. You will not normally be writing a program to il-
lustrate a technique, you are much more likely to be interested
in how you might best implement some bright idea. Let’s look

2188 EF=E$+" [1] [2PF] [2x@] [SF1 [1] "+D# atasimple game and how it might be programmed
215868 Ef=E$+" [-1 [@] [2HZ] Eﬁ] [=] "+0% Consider a railway yard with three sidings. What is the
Z2A0 Ef=Ef+" [2%"] [ [=] [2¥"] "4+0% best way to sort a set of goods trucks into order using those
sidings? As most of us don’t have a goods yard, can we write a
el e ) e - ) program to simulate the problem?
: F:E” H.* m:":,HIHE I:'_'ZiDE E"ZJT'FTIHE ‘H* Obviously, we're not going to be satisfied with just the
Wi F‘EP] ‘*‘*‘f FI:IF" -I_.HE SOUNDECH, TR printout of an answer, where’s the fun in that? What we want is
FOKE 524353, 253 to see the engine chugging backwards and forwards
e TO 270 depositing and collecting trucks. If we want to find the best
way we must have some method of making comparisons of
different solutions. Where do we start?
The first thing to consider is the general screen layout.
65,1, 162, 215, 142, 64, 222, 176 Here’s a possible solution:
ZHZ L EZBE, E55,24B. 0, 240, 8, 248, 0
=R 8 2AEG Ay duitHlsEd. £38 MAIN LINE
178, 25 g 5.5
[ oEd DR
248, 89 RUN TIME
PRINT OUT SIDINGS
Z§4B FEM ##% ZET HUMEBERS ##%%
Z4e8 L2f=" [HOME] [Z3ECRDI EEL T
2488 HZ$CAY=" [RYS] [.1 [;1 [OFF1 [CROD PRINT OUT
[2HWCELY [!1] CRWS1 1] [OFFI LCRD]
[2=CELY [RVZ] [Ex"] [OFF] v
HZFc10=" [5F] [!] [CRD] [2HCEL] [=F]
! CRET R N = =F i INPUT AND
[!] [CREDY [2=CREL] [5P1 [x] ERROR AESSAGES
ZoEE b c2a=" EREVMET ["] [:] [OFF] [CRDD
CELY CEME] C.3 ["1 [OFF] CCED]
54
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INTERACTIVE GRAPHICS

Now how are we going to simulate train movement? Cursor
control is difficult because the pattern to be printed will vary
with every shunting action. This leaves POKEing, but how do
we know where and what to POKE?

I'll work through the program a bit at a time to show how
the two methods may be mixed to produce a final working
program.

108 REM ###

1Bz

1343 REM ##% A RAILLAY ##

1A6E REM #%% SIMULATION ##%

1350

1160 REM %% SP=SCREEH POIMTER ###

1126 FEM ##% LL=LIME LENGTH ¥

1146 FEM ##% ADJUST THEM FOR ###

1150 REM ##% YOUR SYSTEM. ¥

1158

1288 DIM P1(S55),

1226 SP=32765:
LL=46

1248 GOSUE 2340:
IN$="  .[3CRL1":
ET$="2099aa"

1268 FEM #%#% SET UF CURSOR #¢#

1228 REM $#& CONTROL STRIMGS ###%

188 CD#F="[HOME]":
FOR J=1 TO 4&

1228 CD#F=CD$+"[CEDI":
CR¥=CR$+"[CRREI"

1348 CUfF=CUF+"[CRUI":
CL#=CL#+"[CELI"

1258 ELF=EL$F+" "

1288 MHEKT J

1466 BL#=BLF+CLE+CLE

1428 PRIWT [RMZ] PRESZ A KEY TO
COMTIMUE COFFI™

1448 GET A%F:
IF A$="" THEH 144

1468 PRINT "CCLRI";:
FOKE 52488,12

SHUMTIMHG — #%%

PaoSSh, PRCSEN

The main function of this portion of the program is to set up
the cursor control strings. The four C?$ strings are filled with
sets of cursor control characters for each of the four direc-
tions. We can then position the cursor using these strings and
the string functions. To move the cursor to the 20th position
along the 10th line down, for example, would require that we
PRINT LEFT$(CDS$, 10);LEFT$(CR$, 19). IN$ is a string used to
position a dot under the cursor when using INPUT and BL$ is a
string containing 80 blanks and 80 cursor lefts which is used to
clear garbage from two lines of the screen without altering the
cursor position.

The rest of the coding is fairly standard. COSUB 3340

calls the instructions and lines 1420 and 1440 halve the pro-
gram while we read. BT$ is used in the clock routine to hold
the‘Best Time’ and is set initially to a false value.

1428 FEM %% SET UF THE MAIM LIME #$%#%

15688 FOR J=@8 TO0 29

1528 PLIJI=5F+T:

F2el)=5P+]:

PaCTs=5P+]

FOEE F1dT2, 61

MHEXT J

FEM ##%% SET UF AWHD FORKE THE SIDIMHGE
1668 FOR J=1 TO 18

1628 F1oI+130=5P+13+LL#J

1e48 POKE FP1CT+130, 34

15El PE2OI+2R0=5F+22+LL%]

1686 POKE P2CJ+290, 24

17868 PICI+230=SP+33+LL#]

FZB POKE PICT+33), 34

1748 HERXT J

Lt el e

LN
0 T e
O I o I

noen

1768 FEM #%% POKE THE SIDIMG MUMEERS ###
1728 FOEE PLO350+2%LL, 177
1268 POKE P2o4Ss+24L0L, 178
12268 FOEE FIO350+2%LL. 173

The screen POKE numbers of the main line and sidings are
held in arrays, one for each siding. This section of the program
sets up those arrays and POKEs the lines onto the screen. Note
that if your line length is less than 40 characters you will have
to change line 1500, and the numbers in lines 1780 to 1820 are
peculiarto the PET.
1248 REM ##%# SET UP IHITIAL COMDITIOMS #¥#%
1868 T1=35:

S1=0:

T2=45:

S2=0:

T3=55:

Sa=a:

LT=15
1228 TIfF="0O0EEa":

FEIMT LEFT#(CD#, 23 "[EVIIRUM TIME"
1968 PRINT "[HOMEI=[RVSICHI0:JC0OFFIC:]

~[RY5] FEHACDEKJGI"

00 O
[ S

1228 FREM ### IMPLT ROUTIME #%#%

1248 PRIMT LEFT#CCDE, 210 BLE+"SIDING" +IHE -
IHFUT =

1268 IF S<1 O 5323 THEW PRIMT "CCEUILRNMEZIMS
GOTO 1246

1258 PRIMT LEFT#CDE, 220 BLE¥+"MHUMBER"+IH$, ¢
IHFUT =4
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2888 IF LT-Sk<4 THEM FRINT "[CRUILRVSIY;:
GOTO 1226

SE2E O S GOSUE 2348, 2626, 2629
ZA4E REM ###% FEUH-TIME ROUTIHE ###%

i o
i
Ty
=

=
]
fin]

STH#=TI#
FEINT LEFT#{CD¥. 10 MIDFCSTH. 2. 200
FIME " MIDECSTE,. D, 200" SECE"

fFOR I=1 TO i1:

IF PEEK:3EFF2+I2<>128+] THEH I=132:
HE=T I1:

GOTO 1248

2128 HE=T I

=188

Z4el S1=51+5R:

LT=LT-5A

FEM #%% TRKE 1 ###%

FOR J=Ti1-LT-51 TO 1 STEF -1
FOR E=J TO J+LT-1

FOKE P1oK), FPEEESFIGE+1)
HEXT K

IF F1oRO:32802 THEM FOKE P1oK).24:
GOTO Zezd

FOKE P1iks.&l

HEST I

FETURHN

U O (N}
NN s
Ry = On

Do B

1t
n
s
[t 3l

| U i}

noen
1
=

0y
[

LA O
Ty 0y
N PR v
LU v

T
=

Here we have the guts of the program. Moves are input and
checked, the appropriate subroutine is selected, and the runn-
ing time is updated at the end of each move. The run time
could »e continuously updated but this slows down the train
move ner toomuch.

2146 EE 1 ##%% BEST-TIME ROUTIMNE ###%

2168 IF ST#CET# THEHW ET#=5T#

2128 PEIMT LEFT#CCDE. 145 "[REVSIBEST
TIMELCRD"

2288 PRIMT MID#ECETH.Z2.200" MINS "MIDFCETE,
S.2a:" SECS!

2228 FPRIMT LEFT#ICDF.Z1::EBL#¥

2248 FREIMT "[CREUWILEVZIAMOTHER GO FLOFFI1":
FOR I=1 TO 164:
MEST 1

=0l GET A%
IF AF="" THEW FREIHT "I[CEUIAHOTHER GO
TUUFOR OI=1 TO 186
ME=T I
GOTO 2248

2228 IF AfF="%" THEH TIF="0a@0045":
GOTO 1288

2388 STOP

Once the train has been properly sorted, this routine checks
whether or not the previous best time has been beaten. The
‘Another Go’ routine shows how cursor control may be used to
flash the question on and off using reverse video. The FOR —
NEXT loops in this part of the program are for timing purposes.

2228 FEM #e% FUT 1 %%
2348 IF 145508 THEW FRIMT "[CRUICEYS1",:

GOTO 1268
sE FOR J=1 TO

=3 2 S B |
e FOR kE=J+LT

T8 I ETEFE =i
PEERCFLICK=102

HEST K

HEST T

2428

2448

This subroutine moves the train to and from siding one. Line
2340 is testing for a legitimate move as trying to remove non-
existent trucks could result in one of the sidings disappearing
completely. The movement is produced by the caterpillar
method described in the last article.

ZEEQ REM #%% PUT 2 #%%
ZeEE IF SE+5H<8 THEH FRIWMT "[CRUILRYSIY.
GOTO 1936

Vel FOR J=1 TO T2-LT-52

2728 FOR E=J+LT TO J STEFP -1
2748 FOKE F2okx. FPEEECFEZOE-132
Z7ed MEAT E

HEST I

2RO SIT=SIHEN:

LT=LT-54

L]

I R R
o0 00
[ TN
=

028 EEM #%% TAKE I ##%
] FOR J=TZ2-LT-SZ TO 1 STEF -1
FOR E=T TO J+LT-1

2288 FOEE PECK). PEEECFZOK+100
2288 HEST K
S228 IF PIZOKIZX32282 THEM POEE FEoK), 34:

GOTO Z2Ea
FOKE F2dk». &1
HEST T
FETLIRH

L
[ux]

v

LoD LG
o Ty
[acn]

(5]

| O]

o4 ]

FEM #%% PLUT 3 #%%

IF SZ2+58<8 THEM PRIMT "L[CRUICRMWSIM; :
GOTO 1326

FOR J=1 TO T3-LT-53

FOR E=J+LT TO J STEP -1

FOEE FZCk», FPEEECPIcKE—-132

HEXT K

HEXT J

4 SE=5E45E

LT=LT-5¥

LI Y |
[t o
L
=T

1 )
Lw}
Ty e
]

[ B x|

e = T EI =
o 3 S 00
= =

LI ' S T %
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INTERACTIVE GRAPHICS

REM #¥% THEE = #*%%
FOR J=T3-LT-52 TO 1 =TEF -1

FOF k=J TO J+LT-1
FOEE Pack), PEEKSFZOE+102
2 THEM FOKE PZok>, 24
F Ok E P3 1Bl
HEST T
FETLEH

This section is similar to the one above but is for the other two
sidings.

2248 FEM $#% IHSTRUCTIOHS ##%%

ZoEd FOEE S24e35. 14

FRINT "CCLEI"TARECLIS) "[EMS] SHUMTIHG
[OFF]1 [CEDICCRDICCEDI"
2320 PRIMT " SHUHTIHG 12 2 ral lowag

simulation same"

FRIMT
=2t of soods”

"where 2oy have to shunt =

Ll
i
(]
=

2428 FEIHT "wasons into order. [CEDILICRD]
[CRD"

2448 FRINT " You must seecifs 2 sidins
01-33 and"

Zdel FEINT "the rumber of wazsons to be
moved, I+ aog”

2428 FRINT "tare 2 positive number waaons
will ke

S5EE FREINT
redative number”

2028 PRIMT "removes them. (CRDILCRDICCEDOM

2548 PRINT " The =zdim i= to zort the train

"added to the =idins, a2

in the"

2958 FPREINT "shortest possikle time. [CRD]
[CRDILCEDIM:
FETLIREH

Here are the instructions. Although they appear every time the
program is run, they do serve the purpose of having something
on the screen while the setting up is taking place.

Well that's the end of this month’s moving episode. Next
month we conclude with a look at RM 380Z and TRS 80
graphics, and double density graphics on the PET.

Professional % »:g%
ASCII Kevboards @\ 5%
%" (‘}5\0

The 'APPLE’ Computer Keyboard
52 KEY 7 BIT ASCIHl CODED
POSITIVE STROBE. +5V—12V
FULL ASCIl CHARACTERS
PARALLEL QUTPUT WITH STROBE
POWER LIGHT ON CONTROL
NATIONAL mm 5740 CHIP. TTL OUTPUT
SUPERBLY MADE. SIZE 12x5.6x1.5ins
BLACK KEYS WITH WHITE LEDGENS
ESCAPE. SHIFT. RETURN & RESET KEYS
Complete with CIRCUIT & DATA
Ideal for use with TANGERINE
TRITON
Ex-Stock from HENRY'S TUSCAN
APPLE & most computers
This is definitely the BEST BUY
Supplied Brand NEW in manufacturers original jacking
(ANTI-STATIC)
Just post remittance total £35.95

(incl. VAT & Post)

TN HNeNrRYS
Computer Kit Division

404 Edgware Road, London, W2, England
01-402 6822

enter the computerage
video genie system

® 12K MICROSOFT BASIC £330

® 16K RAM, UHF MODULATOR
® INTERNAL CASSETTE " + VAT
® SECOND CASSETTE .o

INTERFACE |

® 80 COLUMNS

® 70 LINES PER MINUTE

® GRAPHICS CHARACTERS

® INTERFACES TO MOST
MACHINES

£395

+ VAT

video genie
rystem
® 100's OF PROGRAMS AVAILABLE

® TRS-80 LEVEL || SOFTWARE
COMPATIBLE
M

Ll
:hlm-'_,'"_'m-_.

3
;-d"‘“"""

_ﬂ";-

£ /
= C B S-, 36, Clifton Street, Lytham

Telephone: Lytham 730033
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SPECIAL PRICE

£86 + vaT

SPACE
INVADERS

WE HAVE ALL THE NEW ATARI®
VIDEO GAME PROGRAM™
CARTRIDGES.

+
ARl £86 .

3ILIBA 5100

r)

TELEPHONE FOR FREE COLOUR
BROCHURE 01-301-1111

COMPUTERS

NEW RANGE
AVAILABLE
AUGUST 1980
We specialise in
computer chess
machines & stock
over 13 different
models from
£20 to £300

Available August 1980

This 13 the most advanced TV
game in the world.
Expandable

next year into a full
MICTOCOMPUTer.

COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE

Send for further details.

*BACKGAMMON

COMPUTERS

CARTRIDGES

BRIDGE

COMPUTER

RADOFIN
TELETEXT
Add on Adaptor

1£173 + var]

OMAR 1

OMAR 2
CHALLENGER
GAMMONMASTER

Plays 1/2/3 or 4 Hands
Problem Mode

Audio Feedback
Instant Response

Auto scorekeeping From £38 10 £108. Send for further details.

kDRAUGHTS j LEISURE

COMPUTER *CHEAP TV GAMES
— * Solves Problems * TELEPHONE ANSWERING MACHINES
* Rejects illegal moves § * AUTO DIALLERS
2 level machine * CALCULATORS
oAl * DIGITAL WATCHES
* PRESTEL

£77.78 + VAT
* HAND HELD GAMES
5IL18) 5402

"SILICA SHOP LTD., CIT1*
102 Bellegrove Road
Welling, Kent DA16 3QF
Tel: 01-3071 1111
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Paul Williams

DOUBLE DENSITY

Double the plotting capacity
of PET with this routine

characters on an 80 by 50 grid on the PET screen, thus

enabling more precise graphs and pictures to be drawn.
The first two lines of the program (lines 1 and 2) should be
included at the beginning of the program that is to use the
double-density feature, they initialise the two arrays required.
The plotting section (the latter two lines) can be called by a
GOSUB 1000 during the program run, after an x and y value
has been specified. The x value should be between — 39 and
39, and the y value between — 24 and 24.

Where To Go

Assigning 0 to bothx and y will produce a dot in the centre
of the screen, — 39 for x and 24 for y will produce a dot in the
top left-hand position of the screen, and 39 forx and — 24 fory
will be in the bottom right-hand corner of the screen. Thus the
positions radiate as for a normal graph from the centre of the
screen.

The program works by arranging the codes for the sixteen

The following simple program listing allows plotting of

different double-density graphics in such a way that if the posi-

tion of the code already on the screen is ORed in binary with
the position in the array of the code that you want to put on the
screen, the resulting position will give the code containing

POSITION ~ BINARY DECODED CHARACTER
IN ARRAY POSITION
8 1000 SHIFTED <
0 o SPACE
1 0001 | SHIFTED : 9 1001 E RVS SHIFTED ?
2 0010 F— SHIFTED > 10 1010 E RVS SHIFTED
4 0100 G SHIFTED , 12 1100 I:I RVS SHIFTED !
5 0101 ; SHIFTED 13 1101 u RVS SHIFTED >
6 0110 E SHIFTED ? 14 1110 ﬂ RVS SHIFTED ;
5 0111 n RVS SHIFTED < 15 1111 . RVS SPACE .
(©) COPYRIGHT MODMAGS Ltd

The block graphics characters and their binary and character key designations for producing the double density effect.

~as calculating which character needs to be added to the

both the characters that you want to plot. Array S contains the
list of all sixteen codes, and array T is used for decoding the
PEEK code from the screen into a position for use with array S.
This method is best explained by looking at the array S. Table 1
shows the contents in graphical form.

For example, if the character &] was on the screen, and the
character M wanted to be added, the position of the first
character,-000 1, is ORed with the position of the second
character, 011 0, the result obtained is 01 1 1, which, in the
table, is the character I , which is the one required to POKE
on to the screen. Line 1010 of the subroutine does this, as well

screen.

1 DIM S(15),T(255);:FOR T=0 TO 15:READ S(T):
T(S(T)=T:NEXT T: T=0
2 DATA 32,123,126,97,108,98,127,252,124,255,226,
236,225,254,251,160
1000 S= 33267+ (X/2)— INT(Y/2)*40
1010 POKE S,S(T(PEEK(S)) OR (2&((X/2 — INT(X/2))*4 +
((Y/2 = INT(Y/2))*2)A2)):RETURN
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MaricK

UK 101
+ UK 101 Software on Tape %

BK Home Finance 8K Asteroid Runner 4K Fruit Machine
4K Alien Invaders 4K Snakes and Ladders 4K The My-mY Game
4K Drawing Machine
And our Latest and Greatest — 5K Space Defender one step
beyond Alien invaders — Beware of the Kamakaze Alien! £3.00
each or £250 each for any two or more SAE for details

* Programmable Sound Generator
Enter the exciting world of sound using the superior sound chip
AY-3-8910. imagine those whisting bombs failing from the sky,
the sound of a laser striking the Aliens, a steam train pasaing by,
the range of sounds is guite tremendous We supply the PC B |
16-page manual describing the Hardware, Sotiware and
construction detals, and a tape contaiming a game with sound and
a program to help you expiore the vast range of sounds that you
can program, all for only £9 50

Cheques or P.O. to Maz-cK Dept. 11, 1 Branksome Close,
Paignton, Devon TQ3 1EA

MEMORIES

2114 450 N.S. £7.50
2114 200*N.S. £3.20
8116 200 N.S. £3.50
8116 150 N.S. £4.95

2716 450 N.S, BV £7.50

Prices Inc. VAT. Add 40p.p. & p.

ADRAWAY
(COMPUTER SERVICES) LTD.,
180, BRENDON, BASILDON,
ESSEX. SS§15 5XW.

J BYNTAX S@WW&%@

B

Ny 76
{ =5 \ 57 I o
C # COLLINGWOOD GARDENS \_,‘i \ C

}\*‘A"\ GANTS HILL, ' RN
| ILFORD, ESSEX. e
Ny Y (v

SUPAPACK BETA:
SUPAPACK GAMMA,:

P

ﬁ\_‘

m Casseties £4 95 each CHRISTMAS OFFER 2 for £8.96, 3 for £12.00
SUPAPACK ALPHA: Kamikaze Aler. Duckshoot, Digital Clock, Docker and Satebreak
Cavernaster, Star-Blinder, Juggler, Bishop Berkely and Whirlpoo!
Cold Turkey, Liar, Passive Resistance, Centenary
Test and Traffic Jam

SHAURP 01211 Cassetiss CHRISTMAS OFFER, BOTH FOR £14.00
BUPERSET 2: £7.60 Futures, Juggler, Chopper, Snakes and Spider
ALL PRICES INLUDE VAT & P&P
MAKE CHEQUES PAYABLE TO SYNTAX SOFTWARE

FOR FURTHER DETAILS SEND SAETO

ASCIHl KEYBOARD £39.00 inc VAT, P&P

Brand new, end of line, type KBOB0. Designed for ease and ac-
curacy of use with 60 keys arranged in stepped rows, auto repeat,
2-key rollover. UC and LC ASCll coded. S a.e. for details.

THE ZX80 MAGIC BOOK £4.96

Edition 2 containing 15 plus programs including Music, Hammurabi,
Animals and Othello. Programming tips. Using USR. Hardware
notes.

23+23 WAY ZX80 EDGE CONNECTOR £3.00

MICROPROCESSOR POWER SUPPLY £29.30
Type PZ100. Cased. 240VAC input. Stabilised outputs +5V @ 1A,
+ 12V @ 300mA, - 12V @ 50mA. Assembled and tested.

ALL PRICES INCLUDE UK DELIVERY & 15% VAT

TIMEDATA Ltd.

657 Swallowdale, Basildon, Essex
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commodore

PET PACK

software
DIRECT FROM

-amclicgenie ~

(WE MANUFACTURE THEM)

The Commodore range of Petpack Sottware is big and
getting bigger! At the moment there are over 60 Petpacks
and new programs are being added all the time Here at
Audiogenic we hold stocks of every Petpack and GD
series disc, ready for immediate despatch.

For the Businessman we have programs for Stock
Control, Filing, Accounts, Payroll, a very powerful Word
Processor, and more!

For Educational applications we have programs to aid in
the tuition of Languages, Physics, Maths, English, Pet
Programming, Statistics, etc. For the Scientist or Engineer
we have programs on Mechanics of Materials, Harmonic
Analysis, Circuit Design, Drawing Load and Die Design,
Statistical Analysis, Geometry and Algebra, to mention but
a few. Then for the Programmer, there is a selection of
Programming Aids on cassette and disc. And, of course,
there are the Games Petpacks! Fun for all the Family!
There are at present 12 cassettes in the Treasure Trove
series, with over 40 different games in all. The Arcade
series has 6 games which will be familiar to those of you
who frequent pubs, clubs or amusement arcades. The
games are PET versions of those popular pastimes like
the addictive ‘Space Invaders’ or the universe-
encompassing 30 Startrek.

Get out catalogue for
the exciting details.

NEW RELEASES

Pascal (32k Pets Only) £138.00 Galaxy One-Combination of
Treasure Troves 1 to 6 on Disk £46.00 Arcade Games —
Breakthrough. Night Driver and Car Race £7.00 each 2
more Treasure Troves including Drive Bomber Dominos, L
Game and Tower of Hanai £10.00 each

Wordpro 1 (Old Rom Only) Cassette torerunner board pro 3:
£25.00

Vegetabie planner — Computing your garden £10.00

7 additions to our educational PETPACKS inc pilot and cesil
@ £10.00 each

BOOKS

As well as PET releases and the 6500 hardware and
Programming Manuals, we can offer from Osborne McGraw-
Hill:-

“PETCBM Personal Computer Guide" £9.95
Everything you wanted to know about your “PET" — from
“on" switch to the assembly language sub-routine

“Some common basic programmes PET
Editor" £8.70

A collection of 76 practical BASIC programmes that address
personal finance, with full PET listings, mathematical,
statistical and general interest problems

“PET and the |IEEE 488BUS (GPIB)” £9.95
This is the only complete guide available on interfacing PET
to GPIB

“6502 Assembly Language Programming”

£8.70

For the advanced programmer:- increase the capabilities
and performance of PET

ACCESSORIES

"PETSET" to get you oul of crashed conditions. Verbatim
Disk £3 each 10 for £26.00 & Minkassette Disk Holders
Blank Cassettes C10 5 for £2.75 and Printers Ribbons.
Caomplete Ftange of Bib Cassette Accessories inc Head
Demagnetiser @ £8.24

Post and Package 25p — Thereafter 10p for any additional
items.

P.O. Box 88 Reading, Berkshire,
Tel: (0734) 595269 24 Hour.
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AGREAT DEAL FROM
6 NASCOM DEALERS

and guaranteed after-sales service

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

It's here at last. Afloppy disc system and CP/M. drives, CP/M 1.4 on diskefte plus manual,
CP/M SYSTEM. a BIOS EPROM and new N2MD PROM.AII
The disc unit comes fully assembled complete In @ stylish enclosure.

with one or two 53" drives (FD250 double Nascom 2 Single drive system. £450 - Vat
sided, single density) giving 160K perdrive, ~ Nascom 2 Double drive system£640 - Vat
controller card, power supply, interconnects ~ Nascom 1 Single drive system. €460 - Vat
from Nascom 1 or 2 fothe FDC cardand a Nascom 1 Double drive system£650 - Vat
second interconnect from the FDC card fo two  Additional FD250 drives ....... £205 - vat

D-DOSSYSTEM _ Single drive system ........... £395 . VAT
ETE,?‘S‘I?C un"ﬂ?eués%?:m:gbleswlmoﬁ (please state which Nascom the unit is for)
0 enable existing Nas-Sys software Certai
: ; ; ertain parts of the CP/M and D-DOS
to be used.Simple read, write routines are disc systems are available in kit form.

supplied in EPROM.The unit plugs straight : .
into the Nascom PIO. Details available on request.

ENCLOSURE FORN2+5

The Kenilworth case is a professional case
designed specifically for the Nascom 2 and up
to five additional 8" x 8" cards. It has hardwood
side panels and a plastic coated steel base and
cover.Afully cut back panel will acceptafan,
UHF and video connectors and up fo 8 D-type
connectors.The basic case accepts the N2
board, PSU and keyboard.Optional support
kifs are available for 2 and 5 card expansion.

Kenilworth case £49.50 + Vat S
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 class of
the fully professional computer. It mutes
spurious output from cassefte recorder
swilching, adds motor control facilities,
automatically switches output between
cassefte and printer, simplifies 2400 baua
cassefte operating, and provides frug RS232
handshake.

Castle Intertace Unit .. £47.50 . vat

> ‘ i v .| EPROMEXPANSION A-D CONVERTER
t J \ m ! Lﬂ 1 k' - ¥ | The Nasbus compatible EPROM board uccepts Forreally inferesting and useful inferactions with fhe ‘outside
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What better way to take a look
at a new book on
microcomputer programming
than to bring you a sample
chapter.

Our Thanks to Newnes Technical Books for their kind permis-
sion in allowing us to reproduce this extract from their book.
The chapter is shown exactly as it appears in the volume as a
guide to the high standard of production.

This chapter is an introduction to the useful features of assembly-
language and machine-code programming, rather than a detailed guide
to the programming of a specific microprocessor. It describes some
aspects that will be of assistance, but does not deal at great length with
some of the more intricate facilities of specific chips.

If you are using a packaged microcomputer system for business,
ordinary domestic, or scientific calculation work then it is unlikely that
you will prefer this type of language to Basic. If, however, you wish to
link your system to an external control device or to some non-standard
peripheral, such as an analogue-to-digital converter or an amplifier, you
will have to write the appropriate software interface in assembly language
or machine code. The provision of PEEK and POKE statements in most
versions of Basic on packaged systems appears to indicate some awareness
of the need to use machine code on occasions.

Undoubtedly machine-code programs are a great deal faster than
high-level language ones, but this execution speed must be balanced
against the time occupied by their writing and development, and by the
fact that a Basic program with machine-code insertions is not transferable
to systems based on a different microprocessor. However, there is
nothing inherently difficult about programming in a low-level language.
Until the early 1960s, when Fortran was fully developed, most technical
programs were written in assembly language. This language was also
very widely used for the programming of business applications until
the late 1960s, and thousands of programmers were trained in it. So do
not be put off — assembly-language and machine-code programming is
by no means as difficult as it may first appear.

You may find it useful to read pages 21-24 of Chapter 2 again, to
refresh your memory of some of the terminology. This will also remind
you of the binary and hexadecimal systems. Examples in this chapter
will be written in assembly language, from which you can derive the
machine code by referring to the operation code on the code card of
the system you are using and, where appropriate, attaching an address
of your choice.

For instance, using the Intel 8080 code, if you were working on a
payroll program and wished to store the computed pay in address 260,
your translation would appear as:

STA PAY 00110010 (STA)

gggggég?} location 260 (order reversed)

(The reasons for inverting the order of the address are discussed in the
appropriate section of this chapter.) If, of course, you are fortunate
enough to have an assembler supplied for your system, you can let that
do the translation for you.

As mentioned in Chapter 2, if you have to work in machine code, it
is a great help to accurate programming to write and check the program
in assembly language first, before converting the instructions into binary
and hexadecimal for entry through the keyboard or switches.

Examples in this chapter will be confined to the four most common
microprocessor chips you are likely to encounter, either in building
your own equipment or in using a packaged system. The chips (followed
by some of the packaged systems they support) are: Intel 8080 (Altair

and Imsai); Motorola 6800 (SWTP and MSI); MCS6502 (Apple and
Pet): and Zilog Z-80 (Tandy TRS80 and Research Machines). These
have many likenesses; all have 40 pins and work on eight bit operands,
and there is much common ground in their instruction sets.

Some fundamentals

1. Notation

The binary and hexadecimal notations are described on page 22.
Sometimes addresses or program listings are given in octal. This uses
base 8. The decimal numbers 1—10 in octal are:

L 203 4 & 6 7 10 11 12
2. Byte

All the microcomputers discussed use an eight-bit unit known as a byte
as a unit of storage and as the basic instruction length.

3. Address

An address is the identifying number of a memory byte (a ‘memory
location’) that holds data or an instruction. The example in the previous
section referred to data held in address 260.

Although an address refers to a single byte, addresses in microcom-
puter systems are themselves usually two bytes (16 bits) long, so that
locations with addresses larger than 255 can be referenced. Theoretically
the largest address that can be held in two bytes is 65 535, but your
system probably has much less than this amount of memory.

A system’s memory is often referred to as having a certain number
of ‘K’, where K stands for 1024 bytes; so a 32K system will have 32 768
locations, with addresses ranging from 0 to 32 767. Note that the first
256 locations of memory are often described as page 0 of the memory.

If you are using assembly language, there is a facility ORG by which
you can set the starting address of the program, e.g.

ORG 2000

would start assembling at address 2000.

You have to ensure that the addresses you choose for the storage of
your programs and data do not interfere with those used by any monitor
or input-output subroutine you are holding in memory at the same time
as your program.

4. Registers

These are used for holding data and for some special purposes. Since
they are an integral part of the microprocessor chip. access to them is
much faster than to memory locations. They should therefore be used,
when they are not being utilised for a special purpose, for the storage
of intermediate results,

All four microprocessor systems have the following registers:

® program counter (shows address of next instruction);
® stack pointer (purpose explained on page 104):
® accumulator or A register (8 bits).

Other registers are:

8080 6800 6502 Z-80
General purpose
B.C B None B,C
D,E,H, L D.E.H, L,
ALBLCL DL ECHS L
8080 6800 6502 Z-80
Special-purpose
None Index register X Index registers X, Y IX; 1Y

Interrupt vector

Memory refresher
The use of the special-purpose registers will be explained in the course
of this chapter.
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5. Flags

A flag is a bit that defines a specific condition (e.g. arithmetic overflow
in the accumulator) as true or false. It is given the value 1 if the condition
is present and 0 if not. Flags are mostly concerned with arithmetic and
interrupts, and are discussed in the relevant sections of this and the
next chapter.

Transferring data

Some of the most important instructions deal with moving data from
registers to memory locations and vice versa. Arithmetic is done in the
accumulator, so a transfer to that register is needed. Temporary results
are often moved from register to memory, while input-output usually
needs a memory-to-register transfer.

Transfers between memory and accumulator

To perform arithmetic, one of the operands needs to be loaded into the
accumulator using an LDA instruction (or equivalent), and the result
needs to be stored using an instruction of the STA type. Appropriate
instructions for the four microprocessors are given below. With these,
as with the instructions given in other sections of this chapter, you
should look up the length of the instruction, the flags (if any) affected,
and the machine-code format on your code card.

8080

LDA Loads the accumulator with the conrents of the address
given in the two bytes following the operation code. The
low-order part of the address comes before the high-order;
this does not affect your naming the address with a name of
your choice in assembly language, but if you are working in
machine code it is important to get this order right (see
STA example on page 85).

LDAX B Loads the accumulator with the contents of the address
given in registers B and C. This enables you to use the same
instruction to refer to a different address. simply by changing
the register contents.

LDAX D Asabove, but using registers D and E.

STA Stores the contents of the accumulator in the address given
in the two bytes following the operation code. Corresponds
to LDA.

STAX B and STAX D correspond to LDAX B and LDAX D.

6800

CLR Sets a memory location to zero.

CLRA Sets the accumulator to zero.

LDAA Loads the accumulator with the contents of the address
given in the two bytes following the operation code. The
high-order part of the address comes before the low-order
(not as in the 8080): if the address is in the range 0255
only one byte is needed to store it (this facility applies to
all instructions containing a memory address). Can also
load a value into the accumulator: the value is usually
preceded by the # sign, e.g. LDAA # 5, and is held in the
second byte of the instruction. This form of addressing is
known as immediate addressing.

STAA The ‘store” command corresponding to LDAA.

6502

LDA and STA are like the 6800 LDAA and STAA. except that represen-
tation of an address in two bytes is *back to front’, as in the 8080.
Z-80

LD A, (location address or name) Functions like the 8080 LDA.
LD (location address or name), A Functions like the 8080 STA.

LD A, (BC) Functions like the 8080 LDAX B,
LD A, (DE) Functions like the 8080 LDAX D.
LD (BC), A ‘Store’ command, reverse of LD A,

(BC).
‘Store’ command, reverse of LD A,
(DE).

Be careful about the comma and brackets in all these instructions.

A program using some of the above instructions to interchange the
contents of two memory locations,named COX and BOX, is given below.
The ‘load’ instructions do not affect the contents of the memory
location that they transfer to the accumulator, and the ‘store’ instructions
do not affect the contents of the location transferred.

LD (DE), A

8080 6800 6502 Z-80

LDA COX LDAA COX LDA COX LD A, (COX)

STA DUMP STAA DUMP STA DUMP LD (DUMP), A

LDA BOX LDAA BOX LDA BOX LD A, (BOX)

STA COX STAA COX STA COX LD (COX), A

LDA DUMP LDAA DUMP LDA DUMP LD A, (DUMP)

STA BOX STAA BOX STA BOX LD (BOX), A

Transfer of data involving other registers

8080

LHLD Loads registers L and H respectively with the contents
of two memory locations: the address given in the two
bytes following the operation code, and that address
plus one. This is useful for transferring an address to
L and H.

SHLD Stores the contents of registers L and H in a pair of
consecutive memory locations.

XCHG Exchanges the contents of the register pairs D, E and
H, L.

MOV R1,R2  Moves the contents of register R2 to register R1. For
example, MOV A, E would transfer the contents of
register E to the accumulator (counted as register A).

MOV M, R Moves the contents of a register to the memory location
defined by the address stored in registers L and H. For
example, MOV M, A would transfer the contents of the
accumulator to the address given in registers L and H.

MOV R, M Reverses the above process, i.e. moves the contents of a
memory location to a register. For example, MOV A, M
would transfer to the accumulator the contents of the
address given in registers L and H.

LXI RP Loads a register pair (BC, DE, HL) with the value of the
two bytes following the operation code. For example,
LXI B, COX would load registers B and C with the
address of COX.

MVIM Moves the value of the byte following the operation
code into the memory location specified by the registers
L and H. For example, MVI M, 7 would put 7 into the
appropriate address.

MVIR As above, but moves the value to a register instead of a
memory location. For example, MVI A, 6 would put 6
in the accumulator.

6800

LDAB Loads register B with the contents of the address given
in the two bytes following the operation code.

STAB The corresponding store instruction.

TAB Transfers the contents of the accumulator to register B.

TBA The reverse of the above process.

LDX Loads the index register with the contents of two
memory locations: the address given in the two bytes
following the operation code, and that address plus one.

STX The corresponding store instruction.

TPA Puts all flags into the accumulator.

6502

LDX Loads index register X from memory locations (as 6800
LDX).

STX The corresponding store instruction.

Puts the contents of the accumulator into register X.
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TXA

LDY, STY, TAY, TYA are the corresponding instructions for index
register Y.

Puts the contents of X into the accumulator.

Z-80
The following are the most common transfer instructions.

LDRI1,R2 Loads the contents of register R2 into R1. R1 and R2

can be any of the registers A—E, H and L.

LDR,n n is the value in the byte following the operation code.
For example, LD A, 0 would clear the accumulator.

LD R, (HL) Loads the contents of the address defined in registers H
and L into a specified register. For example, LD C, (HL)
would put the contents of the address defined in registers
H and L into register C.

LD (HL), R The reverse of the previous instruction.

LD (HL), n Loads the contents of the byte following the operation
code into the address defined in registers H and L.

LD A, (BC) i

LD (BC), A Similar to LD R, (HL) and LD (HL), R. They load or

LD A, (DE) { store the accumulator from the address specified by the

LD (DE), A registers DE or BC.

LD HL, nn Loads the two bytes after the operation code into the

H and L registers. Similar instructions are LD BC, nn
and LD DE, nn.

Addition and subtraction

Only addition and subtraction have instructions provided. Multiplication
and division have to be performed by subroutines, which you can
usually obtain easily.

The simplest type of arithmetic is in binary, involving two single-byte
whole-number items. This forms the basis for arithmetic on larger
numbers.

Binary notation has already been described in Chapter 2. The
representation of negative numbers, however, was not discussed there.
In most applications you are bound to meet negative amounts (such as
a debit or a low temperature), and if you have a system that displays
the contents of registers and memory in lights above switches you may
encounter a negative number displayed. In binary, negative numbers
are represented by ‘twos complement’ notation. This uses the most
significant digit (the extreme left) of a binary number as the ‘sign digit’
to indicate whether the number is positive or negative. The sign digit
is 0 for a positive number and 1 for a negative one. This limits the
largest positive number you can hold in a single byte to 127 (01111111),
and the largest negative number to —128 (10000000).

To find the negative representation of a positive number there are
two methods:

1. Change Os to 1s and 1s to Os, then add 1. For example:

+7=00000111
—7=11111001

2. Subtract from 2 raised to the power of the number of bits in the
representation you are using. If you are using one byte this will be
28 or 256; if two bytes, 2'® or 65 536. For example:

256 —7=249

so -7=11111001
You can check your conversion by adding the positive number and its
negative conversion; they should equal zero in the number of bits you
are using for number representation, e.g.

+7 00000111
plus -7 11111001

(1)00000000

The above two methods will also give you the positive equivalent of any
negative number you may see in your lights in binary, e.g.

11110011
00001101 =13

Therefore the number was —13. Some other negative representations in
a single byte are:

Reverse, and add one:

-1 11111111
-3 11111101
—4 11111100
—64 11000000

Results from addition and subtraction are usually in the accumulator.
All four systems can add the value of the byte following the operation
code, so if an instruction is (on the 8080):

ADI 20

it would add 20 to the accumulator; 20 is known as the immediate
operand.

All four systems have a carry flag (flags were briefly discussed on
page 87). The carry flag is set to 1 if a carry (or borrow) occurs and
cleared if this does not happen. All systems discussed except the 6502
have separate instructions for addition and subtraction with and without
the contents of the carry flag being added to (or subtracted from) the
result. It is useful in multi-precision arithmetic, which is discussed later
in this section. The add and subtract instructions are as follows.

8080

ADI, ACI Adds the contents of the byte following the operation
code to the accumulator — with and without carry
respectively.

SUI, SBI The subtract form of the above — with or without
borrow,

ADD R, ADCR  Adds the contents of a register to the accumulator
— with or without carry.

SUBR,SBBR The subtract form of the above — with or without
borrow.

ADDM, ADCM Adds the contents of a memory location referenced.
by the L and H registers — with or without carry.

SUBM,SBBM  The subtract form of the above — with or without
borrow.

6800

ADDA, ADCA Adds an immediate operand or the contents of a
memory location to the accumulator — with or
without carry.

SUBA, SBCA The corresponding subtract instructions.

ADDB, ADCB } Perform the same functions using register B instead

SUBB, SBCB of the accumulator.

ABA, SBA Adds/subtracts the contents of register B to/from
the accumulator, with the result remaining in the
accumulator.

6502

ADC, SBC Adds/subtracts an immediate operand or the contents
of a memory location to/from the accumulator, with
carry. CLC will clear the carry flag, if you wish to
ensure that no carry influences the result.

Z-80

ADD n, ADC n, SUB n, SBC n (where n is an immediate operand) are
like 8080 ADI, ACI, SUI, SBI.
ADD r, ADC r, SUB r, SBC r correspond to the ADD R type of 8080

instruction.

ADD (HL), ADC (HL), SUB (HL), SBC (HL) correspond to the ADD M
type of 8080 instruction.

———
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The following example finds the difference between two variables CAT
and DOG, and then adds 10 and 20. It is assumed that all numbers and
the resulting sum can be held in a single byte. The carry facility is not
used. To avoid this on the 6502 it is necessary to sef the carry on a
subtraction and clegr it before an addition. On the other systems a
variety of different instructions are utilised to show their use — hence
this small program is not necessarily the most efficient way of performing
the calculation. The 8080 and Z-80 programs both have to move a sum
into a register and the address of a memory location to registers H and
L before doing the calculation.

8080 6800 6502 2-80

MVI B, 10 LDAB = 10 LDA CAT LD B, 10
LXI1H, DOG LDAA CAT SEC LD HL, DOG
LDA CAT SUBA DOG SBC DOG LD A, (CAT)
SUBM ABA CLC SUB (HL)
ADDB ADDA = 20 ADC = 10 ADDB

ADI 20 ADC = 20 ADD 20

If you are working in assembly language, as opposed to writng a
program in this language and then converting it yourself to machine
code, you may find the following facilities useful for calculation
programs. EQU enables you to give a value to a variable before it is
used in a program instruction. This facility is convenient for defining
frequently used constants, e.g.

DOZEN EQU 12

DB has a similar function (and is sometimes written as DEFB), e g.
DOZEN DB 12

DS reserves storage of a specified number of bytes for a data name, e g.
QUANT DS 4

would reserve four bytes.

Multi-precision arithmetic

You will not want to be limited to quantities not greater than 127, The
8080 and Z-80 have instructions for two-byte arithmetic in registers. If
you wish to work with quantities larger than that, you have to make
use of the ‘carry’ facility in such instructions as ADC.

The 8080 two-byte add instruction is DAD followed by B, D or H,
which adds to the registers H and L the contents of the register pairs
BC, DE and HL. The first-named register in each case would contain
the sign bit (0 if positive, 1 if negative) and the most significant part
of the number. The equivalent Z-80 instruction is:

ADD HL, BC (or the corresponding register pair)

The following instructions add two 16-bit (two-byte) numbers in
QUANTI and QUANT?2 and leave the result in registers H and L. The
carry flag is set if there is a carry from the most significant bit.

8080 Z-80

LHLD QUANTI1 LD BC, (QUANTI)
XCHG LD HL, (QUANT2)
LHLD QUANT2 ADD HL, BC
DADD

If you have not the above systems, or want to use operands larger
than two bytes, you will have to utilise the ‘carry’ version of the add
and subtract instructions. The following example shows how addition
and subtraction with carry operate on two 16-bit quantities.

Addition

(more significant byte) (less significant byte)
00011100 01110111 7287

+01011111 11111100 +24 572

+ 1 carry flag 01110011 31859
01111100

Subtraction
00000100 00000000 1024
-00000000 10000000 —(+128)
- 1 carry flag 10000000 +896
00000011

The first add or subtract must be done without carry (except on the
6502 when the carry flag must be cleared or set).

The following sequence of instructions performs COX + BOX = FOX
on two-byte amounts, It is assumed that all results can be held in two
bytes. In order to access the low-order byte of the operands, the
address of the type "COX + 1" is used. The high-order byte would be in
COX and the low-order byte would be in the next address, which can
be referred to as COX + 1; for example, if the number was 256:

COX COX +1
00000001 00000000

In machine code these are two contiguous addresses such as 300 and 301.

8080 6800 6502 Z-80
LDACOX +1 LDAB COX + 1 CLC LD A, (COX +1)
MOV B, A LDAA COX LDA COX +1 LDB, A

LDA BOX +1 ADDB BOX + 1 ADCBOX + 1 LD A, (BOX +1)
ADDB ADCA BOX STAFOX +1 ADDA,B
STAFOX +1 STAAFOX LDA COX LD (FOX+1),A
LDA COX STAB FOX +1 ADC BOX LD A, (COX)
MOV B, A STA FOX LDB, A

LDA BOX LD A, (BOX)
ADCB ADCA,B

STA FOX LD (FOX), A

All systems except the 8080 have an overflow flag, which is set when
a nine-bit signed number appears as a result of adding rwo one-byte
numbers with the same sign. This condition occurs with negative numbers
in the range —129 to — 256 and positive ones in the range 128 to 254, It
is usually an error condition.

So far it has been assumed that you are adding and subtracting whole
numbers. You can assume the binary point at any place in a single or
multi-precision number. For example, 00011110 could represent 7.5;
here the point is assumed before the last two bits of the byte. Binary
fractions descend in powers of two: .1 = .5;.01 = 25;.001 = .125 etc.
You have to work out how many places of binary fractions your result
needs, allowing for any multiplication and division, which respectively
increase and decrease the number of significant figures in the result. It
is best to divide all your input by the appropriate power of 2, so that
it 1s all in fractional form. This power is known as a scaling factor. You
will have to make adjustments each time you use a multiplication or
division subroutine, if you wish to keep the original scaling, and then
make the appropriate adjustment to the ornginal numbers on output.
This *hunting the binary point’ is a tiresome chore and is best avoided.
Floating point routines that automatically handle these problems have
been written for most systems, and should be used if you are working
with fractional numbers. Alternatively, you can use the binarv-coded
decimal (BCD) form of number representation, where you have no
need to worry about the lack of correspondence between the decimal
point and the binary point

Reprinted from “Introduction to Microcomputer Programming” by Peter
C. Sanderson, published by Newnes Technical Books, Borough Green,
Sevenoaks, Kent TN158PH. ISBN 0 408 00415 0, price £3.75.
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Voodoo Castle* .. SantaParavia ............£5.00 |Q Builder (Numbers) ..... £7.50 Compressit ............ £13. Wordslara’Maulmerge{CPIMJ
E;range gdyssev . gﬂ(\g%r] |IE° e {‘g‘ggg E‘W'b L e Bata Ba_se&llt s : 00.00
ystery Fun House' ipAirBattles .......... . eyboar ynamic Data Base .
Pyramid of Doom* SIalom e £5.00 KVP Extender* .. Electric Pencil * ......... . BUSINESS SYSTEMS
Ghost Town* ...... SnakeEggs .............. £8.50 Level lll Basic* . File Manager ........... . Osbourne & A_sspcnares Pro-
Adventure Sampler® Space Battles ............ £8.50 Llnear Programming ..... £7.50 Forth* {Incl. Primer) ..... £45.00 grammes in CBasic:-
Air Raid* ... Star Treklll5 ............. £8.50 ghc PaperCaIculamr ...£850 General Ledgerll ........ £40.00 Accounts Rec & Payable £150.00
Air Traffic Controller ......£8.50 Taipan .................. £6.00 Drill . ....£4.00 Inventory'S™ ..... ....£30.00 GeneralLedger ........£150.00
Alien Invaders .. ... €850 Timebomb ..............£4.00 Math Library | . ... r850 Inventory 2.3 ....£40.00 Manuals Available Separately for
Amaz'in Mazes . .. ..£5.00 Timetrek* ..............£11.00 MathLibraryll ........... £8.50 Inventoryll .... ...£50.00 mostof the above Programmes.
Android NIM ......... ..£8.50 TreasureHunt ........ ... £4,50 Math Libraryll ..........£1850 KVPExtender* . ...E16.00
Backgammon ... ..... f500 Trek'80 ................ £6.00 MicrotextEditor ... .......£6.00 LevellinLevelll* .. . . £13.50 CP/M USERS GROUP
Salloon Race . S T iR €500 ;rolls goldiRE R .._Ea.oo uinicross\.gord ___________ E?_so ﬁ‘a”ﬁ“um ........ o ..Ejg.gg 23Volumes ........ Each £10.00
arricade® ...............£8.50 coon ..................£500 Mortgage Calculator ......£5.00 Newdos Plus* :
H R e et SO £5.00 Persons| Finance .. ..., £6.00 Newdos80* ...... ...  £80.00 LRSS LT ALD R o
Battleship ...............f8.50 Warfarel ................£5.00 Pascal*(Incl. Manual) .. £26.00 Payroll ........ .. £249.00 ONLY) SEND 50p FOR FURTHER
BeeWary ................£8550 X-WingFighterli .... .. . £5.00 Penmod® ................ £8.50 Pilot3.0 ................F15.00 PROGRAMME DETAILS
[ icraainosnonaa .. £4.00 Panpaich S s s £8.50 Print Spooler* . .. £16.50
Bowling (Ten Pin) ........£5.00 UTILITIES Personal X-REF .......... £8.50 Roots ... U i 1250
Breakaway ..............f4.00 APL-80* e [ e e e T e RSM 20 Monitor* ... ....£15.00
Bridge Partner ....... C£11.00 AccountsRECII ... ..£13.50 PreFlight .... Simplify-it ... ... ..£13.50
Challenge ........... ..£6.00 Appointment Log .£6.00 Renumber* ..............£8.50 SCRIPSIT* ... .. .. .. £65.00
Concentration ...........£5.00 Astronomyll ... .. .£7.50 RPN Calculator ........... £6.00 ST-80D* Terminal . . £40.00
Cribbage ...... £5.00 BasicIP* ... £11.00 RSM 2 Monitor* ........£1450 ST-80I* Terminal ....... £80.00
Dogstar ..... £6.00 Basic Toolkit £11.00 Statistics ...............E£11.00 Text-80 Word Processor . £30.00
End Zone Il £5.00 Biorythms ....... .E4.00 ST.AD* .... b E1AS0 ) _
Fastgammon® . £10.00 Calendar Functions . ..£7.50 StarFinder .............. £7.50 Taranto & Associates Conversion MICROCOMPUTER
Galactic Blockade £5.00 DataBasell Super Simon ...£6.00 of Osbourne & Associates Business
Galactic Empire ..... £8.50 Debug* ... Super T-legs* £11.00 Programmes APPLICATIONS
Galactic Revolution ..£8.50 Electric Penc Super Step* £11.00 Accounts Payable ... . ... .00
Galactic Trader . .. ..£8.50 Electronics Asst. .........£6.00 System Copy* ...£8.50 CashJournal (for G/L) ... 11 RIVERSIDE COURT,
GameoflLife* ............£6.00 EMUGBS0Z .. ..... €15, T-Short* ..... ...E£2.50 Invoicing ............ CAVERSHAM,
GANGEUEE e et v e v atis £5.00 ESPTester ......... e T-Short+* ..£12.50 Accounts Receivable READING RG4 8AL.
Hangman ................£4.00 File Handling Tarot Cards .. .. ...£6.00 General Ledger ........ v
IH(i:t eBox ..............£6.00 Financel e ¥eacl&ersA55|slam AN x M Com[;‘litqe Colordmated E‘gsséeona ENGLAND.
hing #52, Da TIee e A £5.00 Financell .... iny Com . with Manuals ....... P
Kamikaze ................ £5.00 Forth (Incl. Primer) gBU Opera ... i TEL: (0734) 470425
Kreigspiel Il . ....EB.00 Fourier Transforms .......£7. Typmg Tutor *Denotes Machine Language = :
Lost Dutchmans Gold . . . .. £6.00 Graph Builder ...... e b8y X-ref ... o J TRS-80 Trademark of Tandy BARCLAYCARD A
Mastermind lI* ...........£5.00 G.S.F.* 76 Basic Programs ......£20.00 Corp. CP/M Trademark OD
Mean Checkers® ... .. £11.00 General Accountlng Manual for Above ........ £7.00 Digital Res. C-Basic Trademark of L VsA | ([ By e it Accrm |
Noughts & Crosses .......£4.00 Ham Radio A Library 100 .......cc00t £40.00 Compiler Systems. S \ .
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enter the computerage

wdeo genie system
£330

+ VAT

@ 12K MICROSOFT BASIC

@ 16K RAM, UHF MODULATOR

® INTERNAL CASSETTE

® SECOND CASSETTE
INTERFACE

® 80 COLUMNS

® 70 LINES PER MINUTE

® GRAPHICS CHARACTERS
+ VAT ® INTERFACES TO MOST EPSON

MACHINES

100’'s OF PROGRAMS AVAILABLE
T

Cambridgs Microcomputars Ltd Emprise Ltd Mighty Micro Ltd
Cambndge 314668 Colphestar B887 73 Burmley 32200/ 53629

Soe it at:-
3-Line Computing
Hull 445436

ABC Supplies
Lew

Svnlml Lid
ham 01 658

Computers
ke bl d M ficr ocompuw ]

hnic Baokshop o :
2017 Mcwdnulle WadEh:lonu

LOWE
El.ﬂec'!'npmlcs E

Esst Midiands Computer Services Mlgruv Ml:rn w.ﬂu d El.cmmiu
QE ENQUIRIES WELCOME fraitmigham 267073 L

. LSRR e
RS-80 LEVEL Il SOFTWARE COMPATIBLE

New from Newnes Technical Books

I nt ro d u cti o n to i Z\:irs‘ Errgglri::re;lsg‘uide tells you all you have to know to write your
H " Describes BASIC,including common variants and assembly
M I c ro co m p Ute r languages of microcomputer systems commonly available,
i Covers the four assembly languages of the microprocessors
Pro g ra m m I ng that form the basis of most systems — Intel 8080, Motorola
6800, MCS 6502 and Zilog Z-80.

Peter C- Sanderson Includes practical hints on program testing, development and a
glossary of terms.

1980 144 pages 216x 135mm 0408004150 £3.75 US $8.50

Newnes Technical Books Borough Green Sevenoaks Kent TN15 8PH

Please send me copy/ies of Introduction to Microcomputer Programming
Urder Your copy Now 04081004150 at £3.75 (US $8.50) each.

HetumthiSCUUpOHtO | enclose a cheque/postal Order fOr . ... ... ..........oooeir e

Philip Chapman at the
address above
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Owen Bishop

Light up your micro’s day with
this simple but effective light
sensitive pen, ideal for quick
data entry or menu selection
in VDU based systems.

and cheap to construct. It detects the light being emitted

either by a seven segment LED display or from an area of
a VDU screen. The sensor is a phototransistor (Fig.1). There is
no connection to its base terminal but when light falls on the
transistor it has the same effect as an increase in base current
and causes an increased flow of current from collector to
emitter. The transistor has a lens, so it is fairly directional in its
sensitivity, essential if one is to pick out a particular display
digit or an area of ascreen.

Displays are multiplexed at a high rate so that, although
they appear to be shining continuously, the digits are really be-
ing turned on and off at high frequency. When the transistor is
pointed towards a digit, and that digit flashes, a momentary
current flows through the transistor. This causes a brief fall in
potential at the junction between R1 and Q1. This ‘low’ pulse is
transmitted through C1 and triggers the flip-flop.

The flip-flop can exist in either of two states, its output be-
ing high or low. Its inputs (pins 1 and 6) must normally be held
high(+ 5 V). If the flip-flop is in its ‘output high' state, a low in-
put to pin 1 (from C1) causes its output to change to ‘low’. To
make the output ‘high’ again, pin 1 must first return to a ‘high’
input and a ‘low’ pulse must be applied to pin 6. So, the output
from the light pen is normally ‘high’, but goes ‘low’ when the
pen receives a flash of light. It then stays ‘low’, until it is reset
by a‘low’ pulse at its reset input.

(e,
+5V l
R1

12k

T he light-pen we describe this month is extremely simple

1C1 PINS
12,13,14

IC1 % x CD40118
o= ey

B
c1 3
N 100n 2. &
CONNECTION Q1
TIL8Y

1

L QUTPUT

| T

1C1 PINS

ov 7.8.9
c';

C/COPYRIGHT MODMAGS Ltd {[RESET

Fig.1. The light pen circuit diagram

Construction

Figure 2 shows that the circuit needs only a tiny scrap of
stripboard. Itis best to assemble the flipflop first. For testing, it
can be powered from 6 V or 9 V batteries: Connect the meter
to pin 4 (output) and temporarily join pins 1 and 6 (reset) to the
positive supply. Disconnecting pin 1 from positive should
make output go ‘low’ (nearly 0 V). Then reconnect pin 1 to
positive and output should stay ‘low’. Disconnecting pin 6
from positive should make output go ‘high’ again. Strictly
speaking, the pins should be connected to 0 V when discon-
nected from the positive, but the act of disconnection usually
triggers the flip-flop.

Figure 3 shows where to solder the wires to the transistor.
Use long light-duty wire to give maximum flexibility and slide
a piece of sleeving over each joint before twisting the leads
together. If you have no sleeving, use a short length of insula-
tion from stouter wire, or tape. The assembly is then mounted
in the barrel of an empty ball-point pen. It should wedge firmly
in place, but a little glue can be used if required. Cut a section
from the plug at the other end of the barrel — just enough so
that the wires are firmly gripped when the plug is re-inserted.

123456 7 89101 121314151817

Alo CoQogfoo 0O ONO OO =}
B|o . . rR1] o
clo . b \ o
” +5v D || o . . o
§ B2 ouTPuTe Jlo . b H o
&( 81 NOTUSEDF [lo
8 BO RESET G ||lo ;— TOPLE}SHT
=~ ovH|loJo o coooo coooé|
LY

REVERSE SIDE OF BOARD:
STRIPS CUT AT B10,C10,D10,E10,
F10,G10,(INOT H10) D3,F3,F13
SOLDER BLOBS JOIN STRIPS:
A15 TOB16 TO C15 TO D15

co Y 1AGS
G15 TO H15 CICOPYRIGHT MODMAGS Ltd

Fig.2. The corresponding Veroboard overlay

PARTS LIST

Resistors VAW 5%

R1 12k

Capacitors

& 100n polyester
Semiconductors

1C1 4011

Q1 TIL 81 phototransistor
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MICROLINK

The end is then sawn off the cap of the pen which protects the
transistor and further increases its directional sensitivity. The
board may be stood on ‘legs’ made of terminal pins soldered in
at A1, A17 and H3, with the pin at H17 acting as a fourth leg.
Alternatively, the board is so small that it can be attached to
an odd corner of the microprocessor board, using a ‘sticky-
fixer'.

Before connecting the circuit to the micro, run a test as
described above, but pointing the pen at a source of light to
make output change from high to low. Remember to point the
pen away from light before trying to reset the circuit.

Connections

With the 5-pin PCB plug shown in Fig.2, the connections
are compatible with those used for previous interfaces, such
as the LED interface (CT, February 1980), or the audio board
(CT, August 1980). You can also use a jump-lead between the
LED interface plug and the light pen plug. This connects the
pen to the 1/O device of the system at Port BO (reset) and Port
B2 (pen output). If you are using an Mk-14 without an 1/O
device, you can connect directly to the MPU — ‘reset’ to Flag
0, pen output to SENSE A.

At the top edge-connector of the Mk-14 board, Flag 0 is
third from the right and SENSE A is seventh. The device
operates from the regulated 5 V supply of the micro and draws
only 25 uA in the dark or 400 uA in the light, so there is no
chance of it overloading the regulator!.

Programming

Figure 5 shows a program loop which can be a segment of
a longer program. The important points are that the reset must
first be made high and held high before one or more of the

LENS

| (©)COPYRIGHT MODMAGS Ltd

Fig.3. Phototransistor connections

and characters in turn and store them in display. This is
repeated in a loop sequence. The flowchart of Fig.6 shows how
it is possible for the pen to detect when one particular digit is
being pointed at.

By cutting out the part to the right of the dashed line the
program exits from the loop as soon as any digit is pointed at,
the counter then containing the number of that digit. It can
now go to any one of a number of different sub-routines.

PHOTOTRANSISTOR

1
BARREL OF
BALL—POINT

PEN

C) COPYRIGHT MODMAGS Lid

Fig.4. Putting it all together

digits is flashed. This is normally part of the process of display-
ing a message. The usual way of displaying a message on
Mk-14 is to read from memory the code for each of the 8 digits

The sample program given here is useful for testing the
pen. The flowchart of Fig.7 explains its action.

Funand Games

This pen has several applications in educational pro-
grams, but even more use as a novelty in games. Instead of
shooting down the ducks using the keyboard, why not knock

START

RESET
(BO OR
FLAG O
HIGH)

FLASH
DIGIT

Y

READ

SENSE A)

.w

YES

RESET
ACTION — 5o N

CICOPYRIGHT MODMAGS Ltd

Fig.5. Light pen loop for use within a program
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MICROLINK

RESET
HIGH

Y

SET
- COUNTER
TO
N

Y

READ
CODE
FOR DIGIT
N

Y

STORE
CODE AT
DISPLAY

DIGIT

N

Y

READ
INPUT

USUALLY
Ne=B

Y

DECREMENT
COUNTER

RESET
Low

Bl

Y

TO SUBROUTINE

CCOPYRIGHT MODMAGS Lid

Fig.6. Program flowchart to display an eight digit message until the pen is
pointed at a pre-determined digit.

OF20 C4 0D LDI ‘0D’ ]Pointer 1 to display

0F22 34 XPAH P1

0F23 C4 01 LDI ‘01 ] Flag 0 high to enable pen

0F25 07 CAS

0OF26 C4 FF A: LDI'FF

0F28 CS 01 STP1+1

OF2A 06 CSA ] Read SENSE A

OF2B D4 10 ANI 10’

OF2D 9C F7 JNZ A:  If SENSE A still high
continue display at digit 1

OF2F C4 00 LDI 00! ] Flag O low to reset pen

0F31 07 CAS

OF32 C4 01 LDI ‘01 ] Flag O high to enable pen

0F34 07 CAS

OF35 C4 FF B: LD1'FF

0F37 CS 05 ST P1+56

OF39 06 CSA ]Read SENSE A

0F34 D410 ANI 10’

OF3C 9C F7 JNZ B: If SENSE A still high
continue display at digit 5

OF3E C4 00 LD1 ‘00 ] Flag O resets pen

OF40 07 CAS

OF41 C4 01 LDI ‘01’ ] Pen enabled
0F43 07 CAS
0F44 90EO JMP A:  Go back and display

digit 1 again

START

RESET
HIGH

Y

DIGITT
P! DISPLAYS -
8

!

READ
INFUT

NO

RESET
LOW

Y

RESET
HIGH

DIGIT &

DISPLAYS
8

Y

READ
INPUT

-

RESET
LOw

Y

RESET
HIGH

CICOPYRIGHT MODMAGS L1

Fig.7. The ‘Chase-the-Light program flowchart. The displayed ‘8’ jumps bet-
ween positions one and five when it is pointed at by the pen.

them down with the pen? Perhaps the game could be re-
named ‘Fly-swat’. There are several ways in which one or two
pens can be used by players in place of the keyboard, and the
pen is certainly cheaper to build than an additional keyboard.
Owners of systems with a VDU have almost unlimited scope
for using this pen but, as always, it depends on the ingenuity of
the programmer.
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UTILITIES PACK for forthe

Compukit UKI07 T TR 8D ) VdeoiGenic
ObfbpSaperbodm’ TRS 80 Level ll TRS 80 (16K). Video Genie

COMPUKIT UK 101 * .5/ syperboars
(all screen formats) 322 OhioSuperboard
and Microtan SHARP MZ-80K .. Grandardscreen 8K),
Ayt W r_
Sixteen utility programs that will OHIo SUPERBOARD - AT .Y/IGIPMZJ’U/(
revolutionise your programming : : '
techniques. A1l programs feature %ﬁ dﬂdeCfordﬂ
NEW logical screen address system ' :
(Hne ? column 1 is address '?lf{]'l) v.DEo GE“'E s TComputer Chr1?tmas fun from PREMIER:
with full protection against under/over 7z Three games full (.]f seasqna] flavour,
poking. MICROTA" and featuring multiple skill levels to
* : entertain youngsters and challenge adults.
Simple and complex graphics created -1 R -
with single GOSUB calls CASIO 50'/5°2P JRELTELOER HOKROUP - Cen. You estal
¥ Inputs displayed at any screen Santa s-reindeer in tine for him to
address without scrolling make his Christmas deliveries? it's not

; : as easy as it looks, and at the higher levels of play, it's
gfig}lgpgggtognzt:;:?:b?ésmayed by downright difficult, especially after a few tipples of

¥ TEXTRA text display - a full screenful of text Christmas spirit.
displayed direct from the keyboard %'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
¥ Precision Random Number Generator - a great improvement twists, and a deceptively simple game to enthrall
on Microsoft's RND youngsters of all ages.

3 Instant clear and fill screen and other invaluable
routines

3 Modular design to minimise RAM needed (full pack 1300
bytes - 500 - 600 bytes in typical applications)

¥ Written entirely in BASIC for easy customisation

3 Comprehensive operating instructions and demonstration
program

‘;‘.}' TOBOGGAN RUN - Can you steer your way down the toboggan
run, avoiding the Abominable Snowmen, and without breaking
the odd arm or leg? If not, don't worry, you're in good.
company - our Managing Director managed to break his neck,
both arms and both legs when he tried his hand at TOBOGGAN
RUN. Get well soon.

T'nree fun-packed, light-hearted games at a Christmas gift
Our best-selling program pack. NOW ONLY £14.95 including VAT price - only £8.95 including VAT

mogm-'Enjoy the ultimate demonstration of program OVERSEAS: Please deduct VAT (divide price by 1.15) and add

quality - in your own home on your own computer, with the postage for 200 grams weight OR send two International
security of our 10-day money-back guarantee of satisfaction Reply Coupons for quotation/program details,
UK: Just send cheque/PO to include 50p to cover post, Orders normally despatched within five working days
packing and insurance, quoting CT/12 on your order please. PLEASE SPECIFY YOUR COMPUTER WHEN ORDERING

PREMIER software is available ONLY direct from PREMIER PUBLICATIONS
We will be pleased to send you details of our software range fo

trom Premier Pu

r Eou i computer - phone or write today

12Kingscote Road Addiscombe Croydon Surrey Telephone 01-656 6156
Britain's biggest hobby software specialist-over 100 000 programs sold to date!
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Britain's first conm

%\—-—.—_
computer “ A e
; r

The Sinclair ZX80.

Price breakdown y

ZX80and manual: £69.52 S

VAT: £10.43 AR
.— Post and packing FREE 4 i

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews . you've heard the excite-

ment now make the kit!

Thisisthe ZX80. ‘Personal Computer World' gave

it 5 stars for ‘excellent value ' Benchmark tests
say it's faster than all previous personal com-
puters. And the response from kit enthusiasts
has been tremendous

To help you appreciate its value, the price is
shown above with and without VAT Thisis so
you can compare the ZX80 with competitive
kits that don't appear with inclusive prices

‘Excellent value’ indeed!

Forjust £79 95 (including VAT and p&p) you
geteverything you need to build a pe
computerathome PCB withIC sockets for
all ICs, case leads for direct connectionto a
cassatterecorder and television (black and
white or colour), everything!

Yet the ZX80reaily is a complete, powerful,
full-facility computer. matching or surpassing
other personal computers at several times
the price

The ZX80is programmed in BASIC, the
world's most popularcomputerlanguage for
beginners and experts alike

The ZX80 s pleasantly straightforward to
assemble, using a fine-tipped soldenng iron
Itimmediately proves what a good job you've
done. connectitto your TV linkittoan
appropnate powersource® andyou're
ready to go

: Your ZX80 kit contains...
| ® Printed circuit board, with IC sockets for
alliCs
| ® Complete components set, including all
| ICs~all manufactured by selected world-
leading suppliers

| ® Newrugged Sinclairkeyboard, touch-

| sensitive, wipe-clean

| ® Ready-moulded case

® Leadsand plugs forconnection to
domestic TV and cassette recorder
(Programs can be SAVEd and LOADed
ontoa portable cassette recorder )

® FREE course in BASIC programming and
usermanual

Optional extras

® Mains adaptorof 600 mAat9vDC

ninal unregulated (available
separately-see coupon)

® Additional memory expansion boards
allowing up to 16K bytes RAM (Extra
RAM chips also availlable -see coupon)

— e

aBlOmAargy
adaptor Availabie fror

munal unregqulated mains

1(see coupon

The unique and
valuable components of the
Sinclair ZX80.
The Sinclair ZX80 1s not just another
personal computer Ou..uapar' from its
exceptionally low price. the ZXB0 has two
uniquely advanced components the Sinclair
BASIC interpreter, and the Sinclair teach-
yourself BASIC manual
The unigue Sinclair BASIC interpreter offers

remarkable programming advantages

® Unique ‘one-touch’ key word entry: the
ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT, LIST, etc.)
have their own single-key entry.

® Unique syntax check Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately This prevents
entry of long and complicated programs with
faults only discovered when you try to
run them

® Excellent string-handling capability -takes
up to 26 string variables of any length_ All
strings can undergo all relationaltests (e g
comparison). The ZX80 also has string input-
torequest a ine of text when necessary
Strings do not need to be dimensioned

® Upto 26 single dimension arrays

® FOR/NEXT loops nested up to 26

@ Variable names of any length

® BASIC language also handles full Boolean
anthmetic, conditional expressions, etc

® Exceptionally powerful edit facilities, allows
maodification of existing program lines

® Randomise function, useful forgames and
secret codes, as well as more serious
applications

® Timerunderprogram control

® PEEK and POKE enable entry of machine
code instructions. USR causesjumptoa
user's machine language sub-routine

® High-resolution graphics with 22 standard
graphic symbols

® All characters printable in reverse under
program control

® Linesofunlimited length

Fewer chips, compact
design, volume production -
more power per pound!

The ZX80 owes itsremarkable low price to
its remarkable design: the whole system is
packed on to fewer, newer, more powerful
and advanced LS| chips. A single SUPER ROM
forinstance, contains the BASIC interpreter
the character set, operating system, and
monitor. And the ZX80's 1K byte RAM is
roughly equivalent to 4K bytesina conven-
tional computer-typically storing 100 lines of
BASIC. (Key words occupy only asingle byte )

The display shows 32 characters by 24 lines

And Benchmark tests show that the ZX80
is faster than all other personal computers

No other personal computer offers this
unique combination of high capability and
low price

Z80 A microprocessor-new,
faster version of the famous
2Z-80 microprocessor chip,
widely recognised as the best
evermade.

SocketsforTV,
cassette recorder,
power supply.

SUPER ROM.

Clock.
UHFTV Rugged,
modulator. flush,
Sinclair
kayboard.

RAM chips.
\
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Z X80 software-
now available!

See advertisements in Personal
Computer World, Electronics Today
International, and other journals.

New dedicated software -~developed
independently of Science of Cambridge -
reflects the enormous interest in the ZX80 More
software available soon-from leading consult-
ancies and software houses

The Sinclair teach-yourself
BASIC manual.

fthe specifications of the Sinclair ZX80
~ean little to you-don't worry They're all
= «plained in the specially-written 128-page
-ok free with every kit! The book makes
=arning easy, exciting and enjoyable, and
=presents a complete course in BASIC
sgramming - from first principles to complex
_rograms, (Available separately -purchase
cerefunded if you buy a ZX80 later )
= nardware manual is also included with
ary kit

—{ g [ — [
l | enclose a cheque/postal order payable to Science of Cambridge Ltd for £
& Name: Mr/Mrs/Miss___ - —

- - - e wesas SR SRS —— T i ST SR | ——
inclair ZX80. Kit: .95. . . i 2
TheS c_a 80. Kit: £79 9|5 ORDER To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Assembled: £99.95. Complete! Remember: all prices shown include VAT, postage and packing No hidden extras
The ZX80 kit costsamere £79 95 Can't FORM  please send me I
~aitto have a ZXB0 up and running? No
roblem! It's also available, ready assembled I Quantity | Iltem Item price Total |
~d complete with mains adaptor, for £ £
nly £99.95 I Sinclair ZX80 Personal Computer kitis} Priceincludes I
Demand forthe ZX80is very high: use the ZX80BASIC manual excludes mains adaplor £79.95 |
oupon to order today for the earliest D"SS’.‘"‘-’ | Ready-assembled Sinclair ZX80 Personal Computer(s) l
=livery. All orders will be despatched in strict Price includes ZXB0 BASIC manual and mains
station We'll acknowledge each order by l ydaplor £99.95 I
=turn, and tell you exactly when your ZX80 e
Mains Adaptor(s) (600 mA at 9V D inal unregulated) B.95
«~1ll be delivered If you choose not to wait, you I aifié Adaplons) (800maet OV DEnaminelurealaled
an cancel your order Immedlateiy. and your Memaory Expansion Board(s) (each one takes up to
—oney will be refunded at once Again, of I i byies) 1200 |
-ourse, you may return your ZX80 as received RAM Memory chips - standard 1K bytes capacily 16.00
~1thin 14 days tora full refund. We want you to I Sinclair ZX80 Manual(s) (manual free with every ZX80 kit I
resatisfied beyond all doubt-and we have arready-made computer) 5.00
odoubt that you will be
NB Your Sinclair 2ZX80 may qualify as a business expense TOTAL £

Science of Cambridge Ltd [E— . i alip oLt - :

2 Kings Parade, Cambndge, Cambs.. CB2 1SN i _ m CT”1 iﬂﬂ_l
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AUTO WRITER

Malcolm Friend

he writer program is written for an 8K PET and Com-

I modore CBM2023 printer. As the Treasurer of the local

branch of a national charity | often have to write letters

or reports. A particularly time consuming fact, when using an

ordinary typewriter, is that the content of many of the letters

typed is exactly the same. | wrote this program to assist me and
it provides all of the following:

1 - achoice of letter or manuscript(i.e. reports).

2 - an automatic count of the number of keystrokes on a

line.

3 -an option for an automatically centred and under-

lined heading.

4 - afacility to address envelopes.

5 - a facility to type the same letter to a different person

without the need to input the body of the letter again.

6 - ability toright justify.

7 - ability to edit the name, address, heading etc.

8 - ability to edit the body of the letter or manuscript.
After offering a choice of either a letter or manuscript, the pro-
gram then instructs the user to enter the text. This is entered in-
to the body of the program by an auto line numbering routine
as follows.

Expounding The Text

Line 150 prints the first of the reserved line numbers
followed by ‘PRINT #1,” and quote marks. Using the GET
command in line 160 the keystrokes input are entered on to
the line until the RETURN line 270 increments the line number,
prints some variables to the screen and a GOTO command.
The BASIC program is then interrupted with an END, the
keyboard counter is loaded and the buffer is also loaded with
the ASC code which represents the RETURN key (13). This has
the effect of RETURNing down the screen, entering screen
contents into memory and executing the COTO command.
(The variables have to be printed on to the screen as adding
lines to the program resets all variables to zero.)

Y and Z are set to the ASCII code for zero in line 140. They
are then incremented or decremented as keystrokes are
entered or deleted in a PRINT line. However, they are not ad-
justed for any printer control characters entered. Line 240
POKEs their value to the bottom screen line and this provides
the automatic count of keystrokes so that the line does not
‘overflow’. When all the text is input the user enters the pi sym-
bol to get out of the auto-mode (why pi? well, why not!). If the
letter option has been selected the program then allows the
date, recipients name, address etc to be entered. These are
entered as variables at first but by using the same interrupt
technique as before they are subsequently entered as lines in
the program by the routine at line 1130. The next part of the
program for both letter and manuscript option allows a
heading to be entered if appropriate and the letter or manu-
script is then typed with any heading centred and underlined
automatically.

Options

The user is then offered various options, but most of these
are self explanatory. Use is made of the interrupt technique to
provide an auto line delete for option 3. Options 4 and 5 use
the same technique to LIST the relevant part of the program
automatically allowing use of the normal screen editing facili-
ty. The LIST command terminates the program and it is

necessary to enter a RUN command to restart. However this
would set all of the variables to zero but by entering
‘RUN2000" a sub-routine is called which re-inputs the values of
all the variables necessary for the execution of the program.

10 REM ** ENTER YOUR OWN ADDRESS ETC IN LINES
470-500
20 REM ** NOTE THAT ALL CURSOR COMMANDS ARE TO
THE CT STANDARD
30 REM ** THE PET PRINTER ALSO USES CURSOR UP
AND DOWN TO SELECT
40 REM ** UPPER OR LOWER CASE IN PRINT
STATEMENTS
99 REM ** START OF PROGRAM PROPER
100 PRINT "I[CLSI"
110 PRINT "SELECT OPTIOMN:-[CD]":PRINT
[CDI";:PRINT "2=MANUSCRIPT."
GET S1:IF S1=0 THEN 120
REM ** INPUT TEXT
PRINT:PRINT:PRINT "ENTER TEXT.":FOR I=1 TO
1000:NEXT I:LN=555:Y=48:7=48
PRINT "[CLS][5 CD]";LMN;"PRINT#1,"CHRS(34);
GET LS$:IF L$="" THEN 160
PRINT L$;:IF ASC(LS$)=17 OR ASC(LS)=145
THEN 230
IF ACS(L$)=20 THEN 2Z=2-1
IF ASC(LS)=20 AND Z=47 THEN Y=Y-1
IF ASC(LS$)=20 AND Z=47 THEN Z=Z+10
IF ASC(LS)=20 THEN 230
Z=2+1
IF Z=58 THEN Y=Y+1:IF Z=58 THEN 2Z=2-10
POKE 33708,Y:POKE 33709,%2
IF ASC(LS$)=222 THEN 300
IF ASC(LS)<>13 THEN 160
LN=LN+5:PRINT "LN=";LN;":51=";581;":Y=48:
Z2=48:GOTO 150"
POKE 525,4:FOR N=0 TO 3:POKE 527+N,13:NEXT:
PRINT " [HOM]":END

"1=LETTER.

120
130
140

150
160
170

180
190
200
210
220
230
240
250
260
270

280

290 REM ** INPUT ADDRESS ETC.

300 PRINT "([CLS]":IF Sl1=2 THEN 430

310 PRINT "([CLS]IENTER DETAILS OF ADDRESSEE":PRINT
320 PRINT "PRECEDE EACH INPUT WITH QUOTATION MARKS."
330 PRINT "FIRST LINE OF ADDRESS":INPUT "AS$=";AS
340 PRINT "SECOND LINE OF ADDRESS":INPUT "B$=";BS$
350 PRINT "THIRD LINE OF ADDRESS":INPUT "CS$=";CS$
360 PRINT "FOURTH LINE OF ADDRESS":INPUT "D$=";D$
370 PRINT "FIFTH LINE OF ADDRESS":INPUT "ES$=";ES$
380 PRINT "DEAR ?2?":INPUT "G$=";G$:GOTO 1130

390 IF S2=2 THEN 460:REM ** QPTION 2

400 PRINT "[CLSIDATE":INPUT "F$=";F$:PRINT
"VALEDICTION":INPUT "H$=";HS

PRINT "FIRST LINE RE SIGNATURE":INPUT "I$=";I$
PRINT "SECOND LINE RE SIGNATURE":INPUT "J$=";J%
PRINT "[CLS]ENTER HEADING OR TYPE QUOTATION
MARK AND PRESS RETURN."

INPUT "K$=";K$:GOTO 1180

REM ** PRINT LETTER/MANUSCRIPT

GOSUB 1220:0PEN1,4:IF S1=2 THEN 520

410
420
430

440
450
460
470
480 PRINT#1,TAB(40) "XXXXXXXXXXXXX,":
PRINT#1,TAB(40) "XXXXXXX,"

490
500 PRINT#1,"T[CD]ELEPHONE: -XXXXX"TAB(25)F§:

PRINT#1:PRINT#1

510 PRINT#1,"DICD]EARI[CU] "GS$S:PRINT#1
520 IF K$="" THEN 550
530 T=INT((60-LEN(K$))/2) :PRINT#1,TAB(T)KS$

540 FOR I=0 TO (LEN(KS$)-1) :PRINT#1,TAB(T+I)"["#]"
CHRS$(141) ; :NEXT I:PRINT#1

REM ** LINES 555-825 RESERVED FOR TEXT

IF S1=2 THEN 880
PRINT#1:PRINT#1,TAB(40)H$:FOR I=1 TO 5:
PRINT#1:NEXT I

PRINT#1,TAB(40) I$:PRINT#1,TAB(40)J$:PRINT#1
PRINT#1,A$:PRINT#1,B$:PRINT#1,CS:PRINT#1,D$:
PRINT#1,ES$

REM ** SELECT OPTION

CLOSE1l,4:PRINT "[CLS]ISELECT OPTION:-":PRINT
"1=TYPE LETTER/MANUSCRIPT/COPY."

550
830
840

850
860

870
880
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PRINT "[CLS]":PRINT#1,TAB(40) "XXXXXXXXXXXXXXXXXX,"

PRINT#1,TAB(40) "XXXXXX,":PRINT#1,TAB(40) "XXXXXXX."



SOFTSPOT

890 PRINT "2=TYPE SAME LETTER TO ANOTHER PERSON."
900 PRINT "3=TYPE DIFFERENT LETTER OR
MANUSCRIPT.":PRINT "4=TYPE ENVELOPE."
910 PRINT "S5=EDIT ADDRESS ETC.":PRINT "6=EDIT
TEXT.":PRINT "7=FINISH."
920 GET S2:IF S2=0 THEN 920
930 ON S2 GOTO 940,290,1000,940,1060,1060,1050
940 REM ** QPTION 1 OR 4
950 PRINT "[CLS]PRESS ANY KEY WHEN PRINTER READY."
960 GET S$:IF S$="" THEN 960
970 IF S2=1 THEN 460
980 OPEN1,4:PRINT#1,TAB(18)AS:PRINT#1,TAB(18)BS$:
PRINT#1,TAB(18)CS
990 PRINT#1,TAB(18)DS$:PRINT#1,TAB(1B8)ES$:GOTO 880
1000 REM ** QPTION 3
1010 PRINT "[CLSIWAIT WHILE THE OLD TEXT IS
DELETED.":FOR I=1] TO 1000:NEXT I:J=555
1020 L=1020:PRINT "I[CLS][2 CDI":FOR I=J TO J+8:
IF I>LN THEN L=110
1030 PRINT I:NEXT I:PRINT "J="J+9":LN="LN":GOTO"L
1040 POKE 525,10:FOR N=0 TO 9:POKE 527+N,13:NEXT N:
PRINT " [HOM]":END

1050 PRINT "([CLS]TERMINAL CLOSED":END:REM ** OPTION 7

1060 REM ** QPTION 5 OR 6
1070 PRINT "[CLSITEXT WILL NOW LIST AND MAY BE
EDITED IN THE NORMAL WAY."

1080 PRINT:PRINT "TO RESTART ENTER 'RUN 2000'-
PRESS 'RETURN'."

1090 FOR I=1 TO 2000:NEXT I

1100 IF §2=5 THEN PRINT "I[CLS][3 CDILIST 1221-1231"

1110 IF S2=6 THEN PRINT "I[CLS]1[3 CDILIST 555-"LN

1120 PRINT "[HOM]":POKE 525,1:POKE 527,13:END

1130 REM ** GOTO RE VARIABLES

1140 Z$=CHR$(34) :PRINT "[CLS][3 CD]1221A$="ZSAS:
PRINT "1222B$="Z$B$

1150 PRINT "1223C$="Z$C$:PRINT "1224D$="Z5D$:
PRINT "1225E$="ZSES$

1160 PRINT "1226G$="Z$GS:PRINT "S2="S2":LN="LN":
S$1="51:GOTO 390"

1170 POKRE 525,07:FOR N=0 TO 6:POKE 527+4N,13:NEXT:
PRINT "[HOM]":END

1180 Z$=CHR$(34) :PRINT "[CLS][3 CD]1227F$="ZSF$:
PRINT "1228H$="Z$HS$

1190 PRINT "1229I$="ZS$I$:PRINT "1230J05="Z5J%:
PRINT "1231KS$="Z$KS$

1200 PRINT "1232LN="LN":S1="S1:PRINT "S52="52":
GOTO 460"

1210 POKE 525,07:FOR N=0 TO 6:POKE 527+N,13:NEXT:
PRINT "[HOM]":END

1220 REM ** LINES 1221-1232 RESERVED FOR VARIABLES

1240 RETURN

2000 GOSUB 1220:GOTO 880:REM ** WAY BACK AFTER EDIT

PET MENU

Trevor Lusty

his program is designed for the lazy! If you have a
I PET and cassette recorder rather than discs, you will
know how easy it is to lose track of your programs. If
you record this short routine at the start of each tape you
will be ableto:-
1. see what programs are on the tape.
2. select the required program and have it loaded
automatically, no matter where it is on the tape.
3. repeat commands such as SAVE without having
toretype anything.

How It Works

The program works by poking characters into the PET’s
keyboard input buffer. The buffer is provided to hold input
which is typed while the PET is otherwise engaged. When the
PET has completed its current assignment, it reads anything
in the input buffer. If this happens to contain the 4 characters
‘RUN(return) then RUN is typed to the screen and the car-
riage return completes the sequence.

Having asked you to select the required program the
menu program clears the screen, and prints the command
LOAD and the program name on the screen. It then POKEs a
carriage return, the command RUN and a second carriage
return to the input buffer. Having homed the cursor the pro-
gram ends. The normal ‘READY’ message appears on the se-
cond line of the screen, and the cursor is positioned on the
next. The input buffer is now polled and the first carriage
return executes the LOAD instruction. When the required
program is found and loaded the rest of the characters stored
inthe buffer start it running.

The names of the programs on the tape are stored in
the DATA statements. When the program is first entered
these statements should contain forty blanks between the
quotes. This means that the program is always the same
length after updating as it was when first recorded. This
precaution ensures that an index update does not overwrite
other programs on the tape.

The second feature of the menu program is the short
machine code subroutine POKEd to the second cassette buf-

fer. When called, this routine loads 4 ‘home cursor carriage
return’ characters to the keyboard input buffer. The routine
is useful when more than one copy of a program is to be sav-
ed as a precaution against the dreaded load error.

Once loaded this routine will always be in the buffer
unless the second cassette file is opened, or the machine is
switched off. The method of use is to clear the screen, home
the cursor, and then enter the required statement. The
‘return’ is not pressed at this point, but the cursor is moved
down the screen and’SYS 826(return) is entered.

You can now have a cup of coffee while the PET gets
onwithit.

170 P=825

180 READ N : IFN< >()255 THEN P=P+1: POKE
P, N: GOTO 180

190 DATA 162, 0, 189, 76, 3, 1567, 111, 2

200 DATA 232, 224, 8, 208, 245, 169, 8, 133

210 DATA 188, 96, 19, 13, 19, 13, 19, 13

220 DATA 19, 13, 255

230 FORI=1TO10

240 READ AS(l)

250 NEXT |

260 PRINT “[cCLS]”

270 PRINT “FILES ON THIS TAPE ARE :-"

280 PRINT

290 FORI=1T0O10

300 PRINT I; As())

310 NEXT |

320 PRINT:INPUT “WHICH DO YOU WANT *'; |

330 PRINT “[cLs] [HOMI [2 CD]"; CHR$(34),
A5(1); CHR$(34)

340 POKE 158,5

350 POKE 623, 13

360 POKE 624, 82

370 POKE 625, 85

380 POKE 626, 78

390 POKE 627, 13

400 PRINT “[HOMI";

410 END

420 DATA “INDEX [35 SPC]"

430 DATA “"PROGRAM NAME ONE [24 SPC]”

440 DATA “PROGRAM NAME TWO [24 SPC1”

450 DATA “PROGRAM NAME THREE [22 spCl”

460 DATA “PROGRAM NAME FOUR [23 SPC1”

470 DATA "PROGRAM NAME FIVE [23 SPC1”

480 DATA “PROGRAM NAME Six [24 spPCl”

490 DATA “PROGRAM NAME SEVEN [22 SPC1”

500 DATA “PROGRAM NAME EIGHT [22 sPC1”

510 DATA “PROGRAM NAME NINE [23 SPC]"”

520 END
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FREE — ADVICE/DEMO/COFFEE

PET NEW KEYBOARD from £399.00 + £59.85 VAT
COMPUKIT UK101 KIT £178.00 + £26.85 VAT
UK101 BUILT £249.00 + £37.35 VAT
SUPERBOARD I £156.52 + £23.48 VAT
STYLISH CASE—UK101/S.BoardE29.39 + £ 4.41 VAT
TRS80 16K LEVEL I £366.00 + £63.40 VAT
5% DISC DRIVE for TRS80 £236.00 + £39.40 VAT
H 14 LINE PRINTERKIT £356.00 + £53.48 VAT
BUILT £510.00 + £76.50 VAT
EXIDY SORCERER 16/32/48
from £743.00+£112.35VAT
£320.00 + £48.00 VAT

ug838

282
S8 L8223388R

g8 g

VIDEO GENIE SYSTEM 16K

SOFTWARE
NEW ADVENTURE FOR TRSBO LEVEL 2 16K
"VAMPIRES CASTLE' £7.50. Find the bullets and Kill the vampire.
SAVETHECITY
MASTERMIND
SPACE ATTACK
NOUGHTS & CROSSES
SHARP
SHEEPDOG TRIALS
INVADERS
SUBMARINE
GRAPH PLOTTER
RENUMBER PROGRAM 101
GRAPHIC AID FOR 101
GRAPHIC AID FOR TRS80
| ONE-ARM BANDIT TRS80

SAE Enquiries

A N [ l- Ca
61 Broad Lane, London N15 4DJ E
Day 01-808 0377 Ev. 01-889 9736

enter the computerage
video genie system

® 12K MICROSOFT BASIC £330

® 16K RAM, UHF MODULATOR
® INTERNAL CASSETTE + VAT
® SECOND CASSETTE

INTERFACE ek

® 80 COLUMNS

® 70 LINES PER MINUTE

® GRAPHICS CHARACTERS

® INTERFACES TO MOST
MACHINES

£395

+ VAT

T

W ® 100's OF PROGRAMS AVAILABLE
L TR O ® TRS-80 LEVEL || SOFTWARE

- B ; COMPATIBLE

.-r."":::—""”p‘ . A

T :

"~ ~"SMG MICROCOMPUTERS

39, Windmill Street, Gravesend, Kent
Telephone: Gravesend 55813

GAMES COMPUTERS

Database Games Computer £71.88
Full range of cartridges including ‘SPACE WARFARE' the new

cartridge in the range from, £12.58
Compute a Tune £18.33
Colour Cartridge £31.55
Colour Cartridges from £9.70
Doortunes : £10.90
Colourstars 6 Function £10.50
Supersports 6 Function (B/W) £8.50

MICRO LEISURE HOBBY MODULE

(home programmer)

The hobby module enables you to programme your own games
computer in colour. This unit fits directly into the existing
cartridge siot of your 'Database Home Computer’ and enables
YOu 1o write your own computer/games programmes using
machine code.

It incorporates its own 2K monitor + user ram with six 1/0 lines.
Cassette interface included to store user programme. Versions will
also be available for Teleng Rowtron/Radofin/Interton games
using the same system.

This system is capable of 3%K user ram.

Price %K user ram version £38.67
13%K user ram version £44 .43

All prices in this advertisement include V.A.T. and Delivery.

For Further Details of full range send S.A.E. to:
BRAINTREE MICRO LEISURE LTD., 92, MANOR STREET,
BRAINTREE, ESSEX. TEL: 03763-28196.

Softcentre

OVER 100 PROGRAMS FOR CBM/PET
Send 12p stamp for free catalogue or 50p stamps for catalogue
+ free program . . . worth £'s!
Part Exchange your unwanted (Brand Label) Programs

Top Royalties for your own original top quality programs — send
cassette. (Sharp & TRS80/V. Genie also wanted).

VIDEO GENIE £330
SHARP (48K) £498 WITH FREE XTAL BASIC!

ITT 2020 16K £699
EPSON TX-80B £365
FRICTION/TRACTOR
RADOFIN TELETEXT CONVERTOR ONLY £187.50!

ITT DISK DRIVE WITH FREE CONTROLLER £239
PETMASTER SUPERCHIP £45 TOOLKIT (N.R.) £45
VERBATIM MD525-01 DISKS
(PET/ITT/C/THINK) £22/10
PET SOUND BOX £14.50
10xC-12 CASSETTES £3.60
200xC-12 CASSETTES only £56!

COMPUTHINK D/D: 400K £825 800K £995

PET CASSETTE
WITH AUDIO MONITOR & COUNTER £55

MOST MICROS BOUGHT, SOLD, REPAIRED

26 ALBANY ROAD OPTELECDO

RAYLEIGH ESSEX
(0268-774083) NOON - 8 P.M. Mon-Sat

Callers strictly by appointment
L ALL PRICES EXCLUSIVE OF V.A.T. & CARRIAGE
TY
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Yes, I want to see the Mu-pet show - please advise me on my
I nearest dealer. l

Name R § ) l

I Address _ . e P I

I KOBRA MICROSYSTEMS |
14 The Broadway l
I West Ealing London W13 0SR

cT1 01-579 5845
N T G SR TN S
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lhllnli(l;l Ugef)hl:rlz'l' (Mu-pet)

uters
to ()11¢3C0mmo::l(:)ltl'lcP disc
drive and a printer.

Mu-pet is very good news indeed for those
PET users wanting a multi-user computer system
and who, up until now, have run up against a
budgetary brick wall.

Mu-pet delivers the gooda at very low cost..
which is one of the reasons it's become the worlds
biggest selling multi-PET system. Precisely
engineered in the U.S. and Canada, Mu-pet makes
the most of PET computers— without the need for
program changes.

£595 1s all it costs for a standard Mu-pet
system that links three PET computers to a single
Commodore disc drive and a printer. The cost of
linking more PET computers, up to a maximum of
eight,is £125 for each addition.

All machines have access to the disc drive and
printer. The hardware which all runs via the IEEE
bus has been so well designed that each PET thinks
the disc is its own, and priority depends on who
gets there first.

If you've three or more PETS, then you need
a Mu-pet to make the most of them.
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[ A€RCO

EST. 1945

GEMSOFT

Computer Services

Appointed dealers for APPLE,
SUPERBRAIN, VIDEO-GENIE.

As well as supplying the Micro Systems above,
we specialise in writing Software for those special
applications for which you cannot buy a package,
such as Special Stock controls, Invoicing systems,
Production control and planning, Engineering, etc.

(Our current projects include systems for
Hire-Purchase accounts control, Stock Control for Hi-
Fi retailers, Re-order scheduling, and a data-logging
system.)

So, whether you require a Micro-Computer at a
competitive price. . .supported with some intelligent
advice, or a system with standard or special software,

Contact:

Aerco-Gemsoft Computer Services,
27, Chobham Road,
Woking,

Surrey GU21 1JD
Telephone: Woking (04862) 22881

SUPPORT
DEVICES

FLOPPY DISK CONTROLLERS
FD1771 B-01 S/D Invarted Bus
D/D inverted Bus
S/0 Inverted Bus

2995p
4995p
3495¢

D/D True Bus 5495p
FD1794 B-01 S/D True Bus . 3495p
FD1795 B D/D Inverted Bus, side select 5395p
FD1797 B D/D Trus Bus, side salect 59950

ang

g
flamt ’ Tweel
425p| The amazing AY-3-8910 is & fantastically powertul
395p] sound and music generator, perfect for use with
450p| 2y 8-b1 micro processor. Contains 3 tone channels
:‘BED noae ganerator, 3 channels of smpimude controls,
16-bit snvslops period control. 2 parsiiel 110, 3D/A
3950 convarters pus much more. All in 40 pin DIP. Super
395D sasy to interface to the S-100 or othar Busses
495p| ONLY £8.50 + VAT, including FREE reprint
ngEYIE ‘79 anicloll Also, sdd £2.25 for
-page data m. 2
A950] "Pirhase the next fameus. composss will gt dirnct s
1050p| 1 50-peece orchestra but, rether, o trio of microcomputers
controling 8 bank of AY-3-8910s."' — BYTE July '79

STEREO! S100 SOUND
COMPUTER BOARDI

Ordering information  Linkess otherwse siated lor orders
under £50 add 50p plre Acd 15% VAT 1o 1018l ino VAT an
booksl AN davices are bwsnd new. lactory prme and full
= spac and subpect to prior sales and svadability  Prices
4 "ﬂ subject to change wihout notce Minimum telephone
order uming ACCESS u €10 1 ordenng by post with
ACCESS. include name, sddress snd card no. wiitten
charty. Please allow 46 woeks dehvery on books
MICROBYTE .
DEPT. CT4

Unit 8-10, 1st Floor E Block.
38 Mount Pleasant,
London WC1X 0AP.
Tel: 01-278 7369/01-837 1165 Telex: 895 3084 .
e e e "l o gt e, - e i T

CHARACTER
GENERATOR
IO
B DEVELOPMENT
19960 MODULF
5000 DV

512x8 40 NS p.o.a.
Tkxd 40 NS p.o.8.
kx 8 45 NS p.o.8.
2kx B B0 NS p.c.8.

MEREFIELDS

(ELECTRONICS LTD)

DISTRIBUTORS
We specialise in memory

products — LOW POWER
SCHOTTKY — T.T.L.
—C-MOS etc.
Sales only to MFGs
and DSTBs (including
retail shops).

Please note we have moved to new premises:

Merefields Electronics Ltd Distributors
White Horse Lane
Cantebury
Kent

Telex: 965386

i MICRODATA COMPUTERS LTD.

e e

BUBBLE MEMORY and
REAL TIME CLOCK for NASCOM

The 8423 1s fully assembled, burnt in and
plugs into the 77 way NASBUS

* Add a non-volatile memory to your NASCOM | or Il
* Monitor transparent —use it with NAS-SYS, T2, T4 or B-Bug
* Unaffected by dust or vibration
* 92,304 bit capacity organised as 144 minor loops of 641 bits
% Battery supported CMOS clock generates perpetual

day, date, time
* Dealer's enquiries welcomed

BELVEDERE WORKS, BILTON WAY
PUMP LANE INDUSTRIAL ESTATE, HAYES
MIDDLESEX UB3 3ND
Telephone 01-848 9871(6 lines) TELEX 934110

Tel: 0227/64442/60604
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TECHNICAL BOOK SERVICE

What Is A Microprocessor? £10.00
2 Cassette tapes plus a 72 page book deal with many
aspects of microprocessors including Binary and Hex-
adecimal counting, Programming etc

Adams, C.— BEGINNERS GUIDE TO COMPUTERS
AND MICROPROCESSORS WITH PROJECTS £6.05
Understanding building programming and operating
yourown microcomputer

Ahl — BASIC COMPUTER GAMES £6.60

Albrecht, B.— BASIC FOR HOME COMPUTERS. A self
teaching guide £6.60
Shows you how to read, write and understand basic pro-
gramming language used in the new personal size
microcomputers

Albrecht, B.— BASIC. A self teaching guide

(2nd edition) £7.15

Alcock,D.— ILLUSTRATING BASIC £4.25
This book presents a popular and widely available
language called BASIC, and explains how to write sim-
ple programs

Adams.— MASTER GUIDE TO ELECTRONIC CIRCUITS
£9.25
Hallmark.— MASTER IC COOKBOOK £7.45

Towers.— INTERNATIONALMICROPROCESSOR
SELECTOR £7.4

Barden, W.— Z-80 MICROCOMPUTER HANDBOOK
£7.75

Barden, W.— HOW TO BUY AND USE MINICOM-
PUTERS AND MICROCOMPUTERS £7.90
Discusses these smaller computers and shows how they
can be used in a vanety of practical and recreational
tasks in the home orbusiness

Barden, W.— HOW TO PROGRAM MICROCOM-
PUTERS £7.25
This book explains assembly language programming of
microcomputers based on the Intel 8080, Motorola
MC6800 and MOS Technology MCS6502
microprocessor

Bibbero, R.J.— MICROPROCESSORS IN IN-
STRUMENTS AND CONTROL £13.10
Introduces the background elements, paying particular
regard to the dynamics and computational instrumen-
tation required to accomplish real-time data processing
tasks

Lancaster,D.— TVTYPEWRITER COOKBOOK £7.75
An indepth coverage of TV typewriters (TVs) the only
truly low-cost microcomputer and small display inter-
face

Lancaster,D.— CHEAP VIDEO COOKBOOK £6.50

MICROPROCESSOR INTERFACING
£11.20

Lesea, A.—
TECHNIQUES

Leventhal — INTRO TO MICROPROCESSORS £11.00

Lewis, T.G.— MIND APPLIANCE HOME COMPUTER
APPLICATIONS £5.25

Hilburn, J.L.— MICROCOMPUTERS, MICRO-
PROCESSORS, HARDWARE, SOFTWARE AND
APPLICATIONS £17.40
Complete and practical introduction to the design, pro-
gramming operation, uses and maintenance of modern
microprocessors, their integrated circuits and other
components

Klingman, E.— MICROPROCESSOR SYSTEMS DESIGN

£17.65
Qutstanding for its information on real micro-
processors, this text is both an introduction and a detail-
ed information source treating over a dozen processors,
including new third generation devices. No prior
knowledge of microprocessors or microelectronics is
required for the reader

Kemeny, J.G.— BASIC PROGRAMMING £8.20
A basic text
Korn, G.A.— MICROPROCESSOR AND SMALL

DIGITALCOMPUTER SYSTEMS FOR ENGINEERS AND
SCIENTISTS £23.80
This book covers the types, languages, design software
and applications of microprocessors.

Tedeshi— THE ACTIVEFILTERHANDBOOK £5.60
Rao, G.U.— MICROPROCESSOR AND MICRO-
PROCESSOR SYSTEMS £23.00
A completely up-to-date report on the state-of-the-art
of microprocessors and microcomputers written by one
of the leading experts

Rony, P.H.— THE 8080A BUGBOOK: Microcomputer
Interfacing & Programming £8.35
The principles, concepts and applications of an 8-bit
microcomputer based on the 80B0 microprocessor CPU
chip. The emphasis is on a computer as a controller

Scelbi— 6800 SOFTWARE GOURMET GUIDE AND
COOKBOOK £9.20

Scelbi— 8080 SOFTWARE GOURMET GUIDE AND
COOKBOOK £9.20

Haviland— HOW TO DESIGN, BUILD AND PRO-

5 GRAMYOUROWN WORKING COMPUTERSYSTEM.

£7.10
Spencer— GAMEPLAYING WITH BASIC £5.95
Schoman, K.— THE BASIC WORKBOOK £4.10
Sirion, D.— BASICFROM THEGROUND UP £6.20

Soucek, B.— MICROPROCESSORS AND MICRO-
COMPUTERS £19.40
Here is a description of the applications programming
and interfacing techniques common to all micro-
processors

Spracklen, D.— SARGON £10.00
A computer chess program in Z-80 assembly language.

Titus— MICROCOMPUTER ANALOGUE CONVERTER
£7.60

Titus— 8080/8085 SOFTWARE DESIGN E7.60

Tracton— 57 PRACTICAL PROGRAMS & GAMES IN
BASIC £6.65
Programs for everything from Space war games to
Blackjack

Waite, M.— MICROCOMPUTER PRIMER £8.95

Waite, M.— YOUR OWN COMPUTER £2.25
Introduces the beginner to the basic principles of the
microcomputer

Libes, S.— SMALL COMPUTER SYSTEMS HANDBOOK
£6.20

Note that all prices include postage and packing. Please
make cheques, etc., payable to Computing Today Book
Service (Payment in U.K. currency only please) and send
to: Computing Today Book Service,
145, Charing Cross Road,
London WC2H OEE
Prices may be subject to change withoutnotice

The Primer written for those new to the field of personal
home computers.

Lippiatt— ARCHITECTURE OF SMALL COMPUTER
SYSTEMS £6.10

Moody, R.— FIRSTBOOK OF MICROCOMPUTERS
(the hoe computer owners best friend) £4.00

McGlynn, D.R.— MICROPROCESSORS — Technology,
Architecture & Applicatibns £11.30
This introduction to the computer-on-achip provides a
clearexplanation of the important new device

Hordeski — MICROPROCESSOR COOKBOOK  £4.95

Monro— INTERACTIVECOMPUTING WITH BASIC
£4.35

Nagin, P.— BASICWITHSTYLE £4.50
Programming Proverbs. Principles of good programm-
ing with numerous examples to improve programming
style and producing.

Ogdin— SOFTWARE DESIGN FOR MICRO-

COMPUTERS £8.85
Ogdin— MICROCOMPUTER DESIGN £7.45
Peatman— MICROCOMPUTER BASEDESIGN  £6.10
Peckham— HANDS ON BASIC WITH PET £10.50
Peckham— BASIC — AHANDS ON METHOD  £8.65

Sawusch— 1,001 THINGS TO DO WITH YOUR PER-
SONALCOMPUTER £6.00

Coan,).5.— BASIC BASIC £7.00
An introduction to computer programming in BASIC
language.

Ditlea— ASIMPLE GUIDE TO HOME COMPUTERS
£4.10

Freiberger, S.— CONSUMERS GUIDE TO PERSONAL
COMPUTING AND MICROCOMPUTERS £6.00

BEGINNERS GUIDE TO MICRO-
£4.90

Gilmore, C.M.—
PROCESSORS

Safford— COMPLETE MICROCOMPUTER SYSTEMS
HANDBOOK £8.75

Gosling, R.E.— BEGINNING BASIC £3.45

Introduces BASIC to first time users

Graham, N.— MICROPROCESSOR PROGRAMMING
FORCOMPUTER HOBBYISTS £7.15

Hordeski— ILLUSTRATED DICTIONARY OF MICRO-
COMPUTER TECHNOLOGY £6.95

Heiserman, D.L.— MINIPROCESSORS FROM
CALCULATORS TOCOMPUTERS E5.35

Ward— MICROPROCESSOR/MICRO-
PROGRAMMING HANDBOOK £6.00
Authorative practical guide to microprocessor con-
struction programming and applications,

Goodman— TROUBLESHOOTING MICRO-
PROCESSORS AND DIGITAL LOGIC £5.90

Zaks, R.— INTRODUCTION TO PERSONAL AND
BUSINESS COMPUTING £8.60

Zaks, R.— MICROPROCESSORS FROM CHIPS TO
SYSTEMS £8.50
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NASCOM 1 and 2
16384 BYTES
for UNDER £100!
32768 BYTES
for UNDER £140!

UK 101 SUPERBOARD
23807 BYTES FREE!

SMART
MEMORY EXPANSION

Send SAE for more details to:
Mike Dennis Associates, Blackberries,
Sherriffs Lench, Evesham, Worcs,
WR11 5SR. Tel: Evesham (0386) 870841

NASCOM USERS

We provide a growing range of assembled and
tested NASBUS COMPATIBLE add-on boards.
All are designed and manufactured to profes-
sional standards and use top quality PCB’s with
gold edge connectors.

WT626 COLOUR GRAPHICS BOARD
13 colours, 5780 pels, flashing and double height
characters etc. etc.
Firmware support on 2708 EPROM @ £11.00
Documentation only @ £3.95

WT910 SOUND BOARD £49.60
Generates complex sounds and music under program
control. With amplifier and speaker. Provision for
optional features:- tune synthesiser, D/A, sound through
TV. Documentation only @ £1.95.

£136.00

WT100 PROTOTYPE BOARD £9.75
Specifically designed for your own NASCOM add-on
circuits. Very easy to use, no track cutting, NASBUS
signal names on connector.

Boards: Add £1.00 pp + 15% VAT,
Documentation: Add 50p pp (no VAT).

WINCHESTER TECHNOLOGY LTD
PO Box 26, Eastleigh, Hants. SO5 5YY
TEL: 04215 66916

at any time — CALL and RUN under menu
control or use remainder of RAM for normal
BASIC operation.
cassette + full documentation, £12.50

D.S.L. WORD PROCESSOR
A low cost but very powerful word processor
suitable for the office/small business user.
Features autocentering, justification, delete,
insert, copy, etc. with print format control via
text imbedded characters.
cassette + documentation, £20.00

(state new or old ROM machinel

o000
We also stock a range of software for the small
business user and will quote for customised
software for the PET or Intertec SUPERBRAIN.
Hardware available at competitive prices.
Please ask for quotation.

OO0

above prices inc. VAT & postage

DRAGON SYSTEMS LTD

54, Mansel Street, Swansea W. Glam
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NEW NEW
1
e
PET SOFTWARE ANGLIA COMPUTER
i iCM CENTRE
Up EJ Qs Bi:f\ SEZA;fogcrams‘s\grﬁe\-:ﬁnE RRAM '}‘ﬂ P e ot R

NO. 1 FOR ALL YOUR BUSINESS, EDUCATION & LEISURE
COMPUTER REQUIREMENTSIII

ACORN ® Cromer

APPLE I & I
TRS-80
SHARP
NORTH STAR
HORIZON
TANGERINE

@ King's Lynn

Great Yarmouth @
NORWICH

Dereham @
U.K. 101
NASCOM
VIDED GENIE
+ PRINTERS &
OTHER PERIPHERALS.

BOOKS**
SOFTWARE®
MAGAZINES**
STATIONERY***

Thetford @,
Bury St.
Edmunds

WE ARE HERE!!!
88 St. Benedict's Street
NORWICH NR2 4AB
Tel: (0603) 29652
24 hr. Answering Service
OPEN: Monday-Saturday ¢
and on Sunday during
December. Free Delivery
anywhere in the U.K.
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MICROS a
" |7 % :| WE HAVE MOVED
: 8o b TO OUR NEW CENTRAL LONDON SHOWROOM
59/61 THEOBALDS RD, WC1 TUBE HOLBORN.

TUSCAN S100

A Z80 based $100 Computer
;gzgﬂcasg;h;::;g Single board will hold up 1o 8K RAM, BK v“%‘%ﬂ&
= -

| g

l
!

it

a

Micros, memory and supp
745287
745288
745471

-

ey’ 17 R e T N Y

BRSBTS R AR R NE T BRI TRRERRRRERRARET

connectors. Brand AOM, Video ace 280 processor
new fully guaranteed 1/Q and cassette interface 5 spare S100
Price expar sockets for memory/disc ex
pansior stem tor, resident
BASCI or CP/M system option. All com-
separately or ready-bult

-
o®

ARSOWWNN Mo

-

-

Uy
Dual Catiret & PSU 128" € TUSCAL ARD KIT ONLY £235
Dual B" Drive Unit / 2 S:E rIfO;?J?.IE T .;Iz:;
Dual 5% Drive Unit ) = =

VIDEO TERMINAL SINGLE BOARD
T 20 dslay PERSONAL
L) " erminal fu COMPUTER
: % features B080 BASED SINGLE BOARD
= 3 professional | system with EUROCARD
terminal. Full details on request EXPANSION
Price £696 Complete Kitincl PSU/Case/Keybd
Expansion Motherboard Kit

S100 CARDS | & %o fom cars k.

NEW Expandable up to CP/M
| Low Disc System SAE for
'J PRICES details
| e arm it

wemane wiL s | TCL PASCAL
* BKRAM * £ FOR PET & CP/M systems

-

-
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Z80-CTC
Z80-4mHz

38
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=
-

WWww s
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BREHS
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“ 16K RAM
8K stauc (16x2114 chips)
B4K DYNAMIC (4116)
with 16K RAM £149
with 32K RAM  E£189.
with 48K RAM £229
with 64K RAM £269
16K upgrade 8x4116 )
WG e e Edge £4.00 Insulation/Piercing
2708/28%6 63 £ 89 | Connectors - Ribbon/Cables
TR ENSITY > I/OHEADER  PLUG
FDC DOUBLE DENSITY S100 = 10way £2.20 10way £
Double Density for 5% s a "'5.\ L& 45 2:‘ W_a'_ 1.8
or B" Drives £ £195 %:g: 2o - :g\ -
M way £ 34 way
40 way £5.40 40 way
:;:-CT;“ I 80 way £6.00 ':;Uwa:
EXCLUDE Zero Insertion  B0way £6.50 B0 way
VAT & P/P Force Socksts Insulation Pisrcing
DIP Switchno 16 way t4.95 Edge Connsctors

4 way 1 - o - - -
CENTRONICS 737 PRINTER | 7way v S v R R e B
LETTER S B way e = way ik
QUALITY D-Types 3k way £
FOR DIP Pl"vr! 25W Male Insulation Piercing
£546 Sy /f | 12010 85 Z5w Femaie BIP Piugs

1L £2.20 25W Cover 14 way DIF Flug
40 DIL £3.60 Edge 16 way DIP Plug
Uses any paper roll, fanfold, DIL SOCKETS Connectors 24 way DIP Flug
single sheets, 96 character (TEXAS) ==
ASCII, 7 x 7 dot matrix, 50 Low Wire 2x Bway
CPS, R5232 or paralle! 170 Prof.Wrap 2x12way —
Bpin 10p 2p 2x10way —
OK TOOLS ldpin 12p 3Bp 2x15way —
Full range of wire wrapping ac 16pin 13p 2p 2\_18 way — 3.
cessories & boards & dip 18pin 18p 80p 2x22 way 3.203.65
jumpers etc. Visit cur Showroom 20pin 2p 90p 2x25way 360 —
or send for our catalogue 22pin 26p — 2x30way415 —
VERO ZSDII"- 30p 6Bp 2x36way4.753.90
bl ' 28pin 36p 90p xd0way500 —
5100 prototyping boards and ful :
range of ScCassores 40pin 40p  1.10p  2x43 way 5504 60

BOOKS
kbl el CRYSTALS FOR MICROS

sale in gur Showroom

-

DISK
WITH ||Mf.l\
MANUAL
Available
B* IBM fo

EERAREREIBBARRR2

TCLSOFTWARE
TCL Disc Basit
TCL Pascal
MICROSOFT
Basic-80

ompiler

oo

RERRERHHNRSRRARRBRESBLRR

M

m@aR2
0 o
-mc‘}'&m
-

>
Hai

£75

C

£255/
Mai-Merge £315/

£195
Word-Master £75/€
DIGITAL RESEARCH
CP/M1-4 £75
CP/M2-2 £95
MAC £5h
SiD
OTHERS

e B e e
maqmm

el
==t

0
=
=]
= IC

HSH RIS
SSRBEBEBE

B R =

BBEE
[ R

C BASICZ
£80 Dev Pack
Z3ID
POSTMASTER
MEDIA
5% S/Sided D/D
" per 10 £28 50
8" 5/Sided D/D £4 50
® per 10 £35.00
C12 Data Cassettes 50p

MAIL ORDER
TEL&MAIL ORDERS ACCEPTED
[sancLavCaRo]

giusnnssBRRBNEEER

g

?gO?KﬁBKHz
Hz
CATALOGUE | o
1.008MHz

Many other AVAI LA B LE ; %ﬁmm

types in
stock. Tel Catalogue available. Send B0p 2.45760MHz

for details & S.AE. 3.276MHz

4.00MHz
4 43MHz
5 0MHz
6.0MHz
6.144MHz
7.0MHz
7.168MHz
8.00MHz

10.00MHz
10.7MHz
16.00MHz
18.00MHz
18.432
IBMHz
48 OMHz
100MHz

= e -
FRouBBEEZEEE akEE

B G0 = 006 60 € ) L
SRBEEBIES
RIRIRI PRI RI PO — B
38333383
B2 B2 RO RO R RO RO RO
EZBLEESS

59/61 THEOBOLDS RD
LONDON WC1
TEL: 406 5240/2113
TELEX 444138,
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Microtan 65 kit
Microtan 65 assembled
Tanex (min.confg.) kit

Tanex Imin.confg. assembled 60.95 Tanram expanded assembled
Expanded Tanex kit 122.47 Mini-Mother Board
Expanded Tanex assembled 134.00 Mini-Rack with Power supply
20 way Keypad 11.50 Keyboard case

Full ASCII keyboard 64.80 Manuals available separately

Boo Ks R;é Instant BASIC

TANGERINE
A British Computer

£79.35 10K Microsoft BASIC in Eprom
90.85 X-Bug
49,45 Tanram (min.confg ) assembled

m

oBB=EERE
888898a%

Micron .......ccceeeecceemecmcnnecece.... £395.00

Cassette Date Tepe C12 branded (why settle for less), 60p each
Software Cursor control for Tangerine on a C12 cassette, £5.00

Video Genie System £230 + VAT

Post Extra

£7.20
Ret: 40 BASIC BASIC 6.50
24 TTL Cookbook 7.15 80 Programming to 6502 7.95
38 Introduction to BASIC 7.15 85 The best of BASIC Prog. 5.50
46 How to Program Microcmpt 695 150 Compt. Progs. that Work 3.95
62 The Best of Byte 875 161 More BASIC Computer Games 5.850
70 Game playing in BASIC 550 168 Microsoft BASIC 6.75
151 32 BASIC progs. for PET computers9.75 182 6502 Assem. Lang 8.26
167 How make money with your MICRO5.75 185 A Guide to BASIC Programmes 885
171 BASIC and the Personal computer 975 195 The BASIC Handbook 11.00
184 Little Book of BASIC style 5§75 203 Best of Micros Vol. 1 5.50
190 Personal Intormation Man. Systems 7.50 212 Crash Course in Micros 10.65
200 Programming the 280 B8.95 224 The BASIC Cookbook 395
204 Best of Micros Vol 2 6.50 232 Computer Prog. Handbook 7.25
216 Introd Compt. to Ham Shack 3.95 237 How to design, build & programme
233 Computer Technicians Handbook 7,25 your own computer 575
243 Microprocessor Cookbook 4.65 246 Modern Digital Communs 5.95
247 Modern Guide to Digital Logic 5.75 249 &7 Pract. Progr. & Games in BASIC 5.75
250 6502 Games 895 264 PET/CBM Personal Compt. Guide 10.50

V.A.T.included (where applicable)

At'BREADBOARD EXHIBITION® Stand J3

MICRO-PRINT LTD.,

]

THE ZX80
COMPANION

Second Edition —
THE MONITOR
REVEALED

This best-selling Sinclair ZX80 manual has
now been extended to include a detailed
explanation of the monitor, routines and

entry points. Send £10 cheque/P.0O. to:

LINSAC
68 Barker Road,
Middlesbrough Cleveland
TS5 5ES

Send s.a.e. for latest catalogue of ZX80
programs — games, educational and
utilities — in lower-priced packages.

B9, Church Street, Stoke on Trent. Tel: (0782) 48348
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Z-800 PRINTER

Dot matrix printer * RS232, 20mA, Centronics, & IEEE
488 |/0 * 64, 72, BO, 96, 120 or 132 chars/line * Tractor
and friction feed * 2K Buffer + £360.00

P e

ANACOM 150 PRINTER

Professional printer * 9x9 dot matnx * Upper/lower
case * 150 chars/sec * 10 chars/inch * Tractor feed
* 1.5 — 15inch paper * Centronics or RS232 * £795.00

MICROLINE 80 PRINTER

Quiet aperation * Dot matrix ° 40, 80 or 132 celumns *
96 ASCIl & 64 graphic chars * Centronics interface °
£420.00

ZERO ONE ELECTRONICS

COMMUNICATIONS & COMPUTER CONSULTANTS

VIDEO GENIE

Z-80 CPU * 16K RAM * 12K Basic ROM * TRS80 Level
Il compatible * inbuilt cassette deck * RF & Video out
put for TV/VDU * £325.00 * Centronics printer interface
£35.00

SUPERBOARD II

6502 CPU * BK Microsoft Basic in ROM * 4K RAM *
50Hz operation * Ready built with keyboard * £155.00 *
Extra 4K RAM £20.00

PROGRAM AIDS

Flowchart Template

50 mixed program sheets

1000 sheets tractor listing paper
1000 x 3 wide address labels

Z -

CUMANA FLOPPY
DISC SYSTEMS

Apple:-

Dual Disc Drive
Disc Controller Card
TRSE0:-

Single 40 track Drive
Single 77 track Drive
Dual 40 trackDrive
Dual 77 trackDrive

PET Programmers Toolkit (New ROMS) £43.00
The PET Revealed {Zero VAT) £10.00
Library of PET Subroutines (Zera VAT) £10.00
lllustrating Basic (Zero VAT £3.25
C12 Data cassettes 1-9 £0.46 10+ £0.40 each
5% " Floppy Discs 1-9 £3.00 10+ £2.50
ZEROC ONE ELECTRONICS

Unsure of what 1o buy? Why not hire & try? Write for iatest
catalogue of software & hardware. All prices exclude car-
riage and VAT, Carriage quote at time of order
Tel: 01-683-7924 (24 hr)
38, DAKLANDS AVENUE, THORNTOMN HEATH,
SURREY, CR4 7PH

CAAAMADPILITINGOC TOYODOYAY MECEAMADED 1Q0N0
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COMPUTER PRODUCTS LTD

4 Westgate, Wetherby, West Yorks, LS22 4LL

Telephone (0337) 63744

THE NORTH’S LEADING NASOM SPECIALIST

NEW PRODUCTS FOR NASCOM:
DiscCs:

Single drive

Doubile drive with CPM & EBASIC

Ask for details

Professionally designed for your NASCOM

KENILWORTH CASE

A high guality case made from stelvetite coated steel and solid mahogany
Mounting Kit for two cards

Mounting Kit for five cards

SARGON CHESS PACK
This pack includes the book and a tape with Sargon prepared to run under

All the above for only

HENELEC EPROM PROGRAMMER
This unit aliows the NASCOM user to program both 2708 and 2716 EPROMs and
complete with operating software only

INTERFACE EPROM BOARD

Provides sockets for both 2708 and 2716 EPRCMs (up to 16 EPROMS) and also
provides a fully decoded socket for the NASCOM 8K BASIC ROM. This board
1s produced to full NASBUS specification and can be used in ""page mode”

allow a NASCOM 110 run at dMHz in BASIC. The complete Kit at only

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 dogcumentation at only

ASTEC 10" B/W MONITOR
A Professional Cased 10 inch Monitor giving superb resolution, only

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

DUAL MONITOR
This Kit allows switching between two monitors ona NASCOM 1
e.g. Tdand NAS-SYS

PORT PROBE
A very useful device for testing and evaluating ports and peripheral software
with improved documentation

HEX AND CONTROL KEY PADS

Qur popular range of add on key boards for the NASCOM micros
HEX for NASCOM 2

HEX & CONTROL KEYS for NASCOM 1

CASSETTE MACHINE
Will reliably record data at 2400bd and above manufactured by SHARP

PROGRAMMERS AID
In 2 2708 EPROM gives the NASCOM ROM BASIC many extra commands: AUTO,
REMU, DELE, DUMP, FIND HEX, APND, HELF . . . etc.

HENELEC BASIC PROGRAMMERS AID on tape
Gives many extra facilities and in fact compliments the
BITS & P.C.s PROG AID

BITS & P.C.s GAMES TAPE 1
Good value - ten excellent games

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
4116, 4027, 2708, 2716

are our SPECIALITY
FULL RANGE OF NASCOM PRODUCTS
BITS & P.C.s COMPUTER PRODUCTS LTD
4 WESTGATE, WETHERBY, WEST YORKSHIRE.
TEL: 0937 63744
SAE FOR DETAILS. PRICES EXCLUDE VAT AND
POSTAGE/PACKAGE -

NAS-SYS. Also included is a special graphics rom and a PCB giving your NASCOM
the ability to switch between two graphics ROMSs, your original and the chess ROM

together with the new NASCOM RAM B.Wait states may be generated on board to

BUILT SYSTEMS REPAIRS MAIL ORDER and ADVICE

£380.00
£640.00

£49.50

£19.00

£35.00

£25.95

55.00

£17.50

£99.50

£49.50

£25.50

£28.00

£14.95

£8.00

— g [ — ||

ON C12 CASSETTES.

ZX80
SOF TWARE

£X80 PROGRAMMING COURSE

Book & cassette of programs explain with examples use of PEEK, POKE,
USR, arrays, flowcharts etc. Many useful programs, machine code, Z80.
ONLY £7.50

PROGRAMS ON CASSETTE (ALL 1K) ONLY £3 PER CASSETTE.

No.1 Moon-landing, reaction-test, hangman, code-breaker, intercept.

No.2 Bio-rhythms, solitaire, battleships, dice.

No.3 Remcard, bingo, letter-shuffle, sequences.

No.4 Since & cosine, simultaneous equns., differentiation, averages.

No.5 Guess & gamble, Number-sort, Treasure hunt, Fruit-machine.

No.6 Stopwatch, Horse-race, Secret codes.

MNo.7 BREAKOUT, hex-loader, number puzzle.

No.8 3 Amazing graphics programs using a MEMORY-MAPPED DISPLAY;
picture drawing & computer art.

Acorn Atom .

SOFTWARE ON CASSETTE more available — send SAE

2K PROGRAMS: Moon-landing, hangman, reaction test, torpedo:
ALL ON ONE CASSETTE FOR ONLY £5.00.
4K PROGRAMS: PONTOON, MINEFIELD, ALIEN DESTROY, BIO-
RHYTHMS, HORSE RACE, BATTLESHIPS : £3 EACH
NEW : ATOM BREAKOUTI(4K) £4, PINBALLIBK) £6.
ZXB0 : software for new 8K ROM available — send SAE

BUG—-BYTE

ALL OUR PRICES INCLUSIVE
251, HENLEY ROAD, COVENTRY CV2 1BX. MAIL ORDER ONLY.

S100

Do You Have All These Facilities On Your
S100 System, With Just Two Boards.?

. ZBOA CPU- 2 or 4 MHz Operation.
. Z80A CTC- 4 Channels.

. ZBOA S10- 2 RS-232.

. ZBOA PIO

Disk controller; Takes up to 4 disk
drives, single or double density
operation.

. 64K Bytes of memory.

EPROM Programmer.

Real time clock.

Software;

Standard 2K Monitor.

CP/M Cold Start Loader.

CP/M BIOS (1.4)

[ T AY PN

©ONG

Prices;
FDC-1 Board £485.50
Expandoram £327.56
Mother Board £ 42.00

S E M E I All prices exclude VAT,

MICROCOMPUTER - HARDWARE - SOFTWARE

3c BARLEY MARKET ST.,
TAVISTOCK,

DEVON. PL18 OJF

Tel. TAVISTOCK (0822) 5247

k Telex: 45263 1)
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£39)

incl. VAT& P&P

'MICRON' may sound small - but we all know that it's much larger than an atom!

COMPUTER SYSTEMS LIMITED

Forehill Works

84

The un-beatable features of Microtan 65 and Tanex have been brought together to give you Micr‘on.N
a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,
Micron represents an ideal starting point in personal computing. We've taken a full 0.E.M. licence
for Microsoft Basic, which means that you'll have the support of the most popular Basic available,
(as used on PET, APPLE, TANDY etc.). If you want to expand Micron there's no problem, just move into
the system rack and choose from the range of Microtan modules. Read the information, study what the
magazines have to say about us and compare what we have to offer with other systems, then we feel
Lsure that you'll be convinced that we've produced an excellent product, 0
@ O FULLY BUILT, TESTED AND CASED. w i SOFTWARE ®
© 6502 BASED MICROCOMPUTER. O 10K EXTENDED MICROSOFT BASIC.
O VDU ALPHA NUMERIC DISPLAY. © ALL THE USUAL BASIC COMMANDS.
© 8K RAM. © INTEGER AND REAL NUMBERS.
© 32 PARALLEL I/0 LINES. © INTEGER AND REAL ARRAYS.
O 2 TTL SERIAL I/O LINES. © INTRINSIC FUNCTIONS: ABS, INT, RND
O 1 SERIAL I/0 PORT WITH RS232/20mA LOOP, SGN, SIN, SQR, TAB, USR, ATN, COS,
AND 16 PROGRAMMABLE BAUD RATES. EXP, LOG, TAN.
© 300 / 2400 BAUD FILENAMED CASS. INTERFACE.||© USER DEFINED FUNCTIONS.
O DATA BUS BUFFERING. © READ AND DATA STATEMENTS.
© MEMORY MAPPING CONTROL. © DUMP AND LOAD PROGRAMS.
© 71 KEY ASCII KEYBOARD, INCLUDING NUMERIC © PROGRAM EDITING COMMAND.
KEYPAD. © STRING FUNCTION FOR TEXT I/O.
© POWER SUPPLY INCLUDED. © BASIC CAN CALL MACHINE CODE SUB-
\. /|~ rourine.
© USER MACHINE CODE INTERRUPT HAND-
TANGERINE LER INTERFACES WITH BASIC.
© XBUG.

© DATA CASSETTE FILE HANDLING IN BASIC

Forehill Ely Cambs England rei: 03533633
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microtan 69

The Microtan system is rapidly becoming accepted as the ultimate approach to personal computing, Start
with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and
in-expensive stages. The Microtan system is a concept and not an afterthought, this means expansion
is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Microtan,
and you won't be wasting your money on a product that will only last you a few months! When you are
ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start into
them for just £49.45! Casset“e interface, 16 I/0 lines, two 16 bit counter timers, data bus buffering,
nemory mapping and a further 1K of RAM are standard. From thereon expansion is simple, just plug in
extra integrated circuits to get yourself 8K of RAM, a further 16 I/0 lines and two more counter timers
a serial I/0 line with RS232/20mA loop and full modem control, XBUG - a firmware package containing
cassette file handling routines, plus a line-by-line assembler (translator) and dis-assembler, PLUS
10K EXTENDED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as
Apple, Tandy and Nascom, NO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. 0.K, so you
want more memory, try Tanram for size! Upto 40K bytes on one board starting for as little as £50.60.
RAM freaks will be pleased to hear that our system mother board offers page memory logic which will
support 277K Bytes, satisfied? To house these beautiful modules you can choose between our mini-rack
(as used on Micron), which accepts Microtan and Tanex, or our system rack pictured above. The system
rack will support 12 modules. What are these extra modules? Well for starters there's a couple of I/0
modules, parallel and serial offering upto 128 I/0 lines organised as 16 8 bit ports and 8 serial I/0
ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D
and D to A modules, IEEE 488 Bus interface, a PROM programmer, disc controller and TANDOS - a 6502 CPM
system. So there's plenty to keep you busy. Send for more details, and find out how you can get started
for just £79.35! ALL PRICES QUOTED INCLUDE V.A.T.

i

AIM 65, KIM 1, SIM 1 USERS- READ ON! (’

Please underline the information required.
We have produced a T.V. interface module which simply

; AIM T.V. INTERFACE. MICROTAN SYSTEM,
connects to the expansion socket of your computer and
produces a display of 16 rows by 40 characters! Of even NAME :
more interest will be cur Buffer module, which allows
you to expand into our system rack, giving you access ADDRESS::

to the full range of Microtan modules., 5
—

PLEASE ENCLOSE 12p STAMP. THANK YOU.
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lenter the computerage
video genie system

® 12K MICROSOFT BASIC £330

® 16K RAM, UHF MODULATOR
® INTERNAL CASSETTE + VAT
® SECOND CASSETTE ..ot

INTERFACE T

® 80 COLUMNS

® 70 LINES PER MINUTE

® GRAPHICS CHARACTERS

@ INTERFACES TO MOST
MACHINES

£395

+ VAT

@ 100's OF PROGRAMS AVAILABLE
® TRS-80 LEVEL Il SOFTWARE
COMPATIBLE

"CATRONICS LTD.

20, Wallington Square, Wallington, Surrey
Telephone: 01-669 6700/6701

Happy Memories

4116 200ns £3.45
2114 200ns £3.45
2708 450ns £4.75
2114 450ns £2.95
2716 5 volt £7.95

Memorex Soft-sectored mini-discs for
PET, TRS-80 etc. Supplied in FREE
LIBRARY CASE. £19.95 per 10

Low Profile |.C. Sockets by 'Texas’

Pins 8 14 16 18 20 22 24 28 40
Pence 10 11 12 16 17 20 21 28 37
Memory Upgrade Kits for Apple, 2020, TRS-80 etc:
from £30, please ‘phone. Quantity prices available on
request. Government and Educational Orders welcome.
Trade accounts opened.

All prices include VAT. Postage FREE on orders
over £10, otherwise add 30p.
Access & Barclaycard welcome.

HAPPY MEMORIES, DEPT. CT.,
GLADESTRY, KINGTON,
HEREFORDSHIRE HR5 3NY
Tel: (054422) 618

Somenew infroductions by the
Midlands Computer Cenfre...

We celebrate our first birthda
introductions available from the Micro Computer Centre.

with news of new

E E
Sharp Cassette Decks. Crofton 10
Cased Monitors

Input/Output Board. PIO Kit
Counter Timer Kit. UART Kt
(Colour Board Programmable
Character Generator Board Floppy
Disc System (Single Drivejavailable
in September). Nas-Pen Tex! editor
ZEAP 2.0in EPROM or on Tape
Nas- Sys 3 Enhanced version of
Nas-Sys 1. Nas-Dis - Disassembler
Debug - Dynamic Debugger

Nexos Ricoh RP 1600 Daisy Wheel
Printer. Diablo Daisy Wheel Printer
Nascom Micro Imp, Dot Matrix Plain
Paper Printer. Centronics Dot
Matrix. Anadex Dot Matrix. Newbury
Laboratories Dot Matrix Impact

Printer
L.'_‘L._.l"‘l_]"‘L.l'_L_f_u_.l'_L_l_!_l"ﬂ_F‘"\_..

In addition toNascom
and Commodore
micro computers

ADD-ONS FOR NASCOM  BITs & PCs

Tool Kit. Port Probe Hex Key Pad

' SOFTWARE

Northstar. CAP-CPP. Cromemco
Petsoft. Supersoft. Nascom

WILLIAM STUART Games

Colour Graphics tor Nascom 1 & 2 K_S e T
”EQ%YMW“ © Very full range of books on 6502
USER GROU i Z80. Languages. Interfacing

ROM/EPROM Board tor Nasbus

EXTRAS |

Introductory books and games and
General Programs

|
A“W : = _IT Henry s EPROM BL{H“.CF Antex
5 & EISURE R] Soldering Irons & Bits
THE KENILWORTH (ASE S
-, The Kenilworth ‘Case T e JL,.J\:' ;.LC;,.\}

? ;Mucrotype Case. Verorrame_ 10 R

Business & Leisure Micro

{
B————

Personal Computer World
Computing Today. Practical
Computing. Ecucational
Computing Liverpool Software
Gazette Printout

puters

16 The Square, Kenilworth, Warwickshire CV8 1EB. Tel: (0926) 512127
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BUYER’S GUIDE

Peripherals in plenty with our
updated
guide to printers for micros.

ANADEX

DP-1000 Face:- Dot

Dist:- Anadex Ltd. Interface:- RS232/20mA
Dorna House, Guildford Road, Centronics

Feed:- Friction

Head Size:- 5x7

Baud Rates:- 110-2400
Print Speed:- 50cps

Col:- 40

Type Sizes:- 2

Graphics Option:- No
Price:- £400

Options:- Choice of the 3 indicated interfaces

Notes:- 40 column version of DP-8000 with slightly reduced facilities.

West End, Woking, Surrey
09905-6333

+ regional outlets

DP-8000 Face:- Dot
Dist:- As DP-1000 Interface:- RS232/20mA
Centronics

Feed:- Tractor
Head Size:- 9x7
Baud Rates:- 110-9600
Print Speed:- 112cps
Col:- —80
Type Sizes:- 2
Graphics Option:- —
Price:- £500

Options:- Large character buffer, other interfaces

Notes:- General purpose dot matrix machine.

DP-3500 Face:- Dot
Dist:- As DP-1000 Interface:- RS232/20mA
Centronics

Feed:- Tractor
Head Size:- 9x9 or 9x7
Baud Rates:- 110-9600
Print Speed:- 200cps
Col:- 132/220
Type Sizes:- 2
Graphics Option:- Yes
Price:- £895
Options:- Extended character buffer.
Notes:- 132 column system with expansion to 176 column with coms
control. High density graphics.

DP-9501 Face:- Dot
Dist:- As DP-1000 Interface:- RS232/20mA
Centronics

Feed:- Tractor

Head Size:- 9x11
Baud Rates:- 110-9600
Print Speed:- 200cps

Col:- —
Type Sizes:- 2
Graphics Option:- Yes
Price:- £395
Options:-
Notes:- Extended carriage version of 9500 with higher density
plotting.
ANDERSON JACOBSON
AJ 860 Face:- Dot

Interface:- RS232
Feed;- Tractor

Head Size:- 9x5

Baud Rates:- 110-1200
Print Speed:- 120cps

Manuf:- Anderson Jacobson
752 Deal Avenue,

Slough, Berkshire SL1 4SJ
Slough 25172

Col:- 132

Type Sizes:- 2
Graphics Option:- Yes
Price:- £

Also Manchester office

Options:-
Notes:- The descender matrix printer that gives both graphics and
full APL character set.

AJ 832
Manuf:- As AJ 860

Face:- Daisy
Interface:- RS232
Feed:- Friction

Head Size:- N/A
Baud Rates:- 110-300
Print Speed:- 30cps
Col:- 132/156

Type Sizes:- Various
Graphics Option:- Yes
Price:- £2,560
Options:- Tractor option, 45¢cps printing option.

Notes:- Daisy wheel printer capable of both graphics plotting and
APL printing. IBM 2741 compatible option.

AJ 880
Manuf:- As AJ 860

Face:- Dot

Interface:- RS232
Feed:- Friction

Head Size:- 7x9

Baud Rates:- 110-9600
Print Speed:- 30cps

Col:- 132/216
Type Sizes:- —
Graphics Option:- —
Price:- £899
Options:- Tractor feed.
Notes:- Low cost APL terminal,
BASE 2
Z-800 Face:- Dot

Interface:- RS232/20mA
Centronics/|EEE

Feed:- Tractor/Friction
Head Size:- 5x7

Baud Rates:- 75-9600
Print Speed:- 100cps
Col:- 64/132

Type Sizes:- 2
Graphics Option:- Yes
Price:- £375

Dist:- Zero One Electronics

36 Oaklands Avenue,

Thornton Heath, Surrey CR4 7PH
01-689 7924

Also Intelligent Artefacts

Options:- User definable font.
Notes:- Supplier also runs a service and repair centre and supplies

ribbons and paper.

CENTRONICS

MICROPRINTER P1

Dist:- Centronics Data Computer
(UK) Ltd.,

Victoria Way, Burgess Hill
Sussex RH15 9NU

Face:- Dot Electrostatic
Interface:- RS232/
Centronics

Feed:- Friction

Head Size:- 5x8

04446-45011 Baud Rates:- 1200
Print Speed:- 150 Ipm
Col:- 132

All prices are one off OEM Type Sizes:- 3

Graphics Option:- —
Price:- £336 - £403
Options:- Serial interface, Teletex/Prestel interface
Notes:- CTs offer printer, software selectable line and type sizes.

Face:- Dot
Interface:- Centronics
Feed:- Tractor

Head Size:- bx7
Baud Rates:- —
Print Speed:- 60cps
Col:- 132

Type Sizes:- 2
Graphics Option:- —
Price:- £925

MODEL 700
Dist:- As Model P1

Options:-
Notes:- Conventional low speed matrix printer.
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MODEL 701
Dist:- As Model P1

Face:- Dot
Interface:- Centronics
Feed:- Tractor

Head Size:- 5x7
Baud Rates:- —
Print Speed:- 60cps
Col:- 132

Type Sizes:- 2
Graphics Option:- —
Price:- £1,025
Options:-

Notes:- Bi-directional version of Model 700.

Face:- Dot
Interface:- Centronics
Feed:- Tractor

Head Size:- 7x7
Baud Rates:- —
Print Speed:- 120 cps
Col:- 132

Type Sizes:- 2
Graphics Option:- —
Price:- £1,245

MODEL 702
Dist:- As Model P1

Options:-
Notes:- Faster version of 701 with extra form controls.

MODEL 703
Dist:- As Model P1

Face:- Dot

Interface:- Centronics
Feed:- Tractor

Head Size:- 7x7

Baud Rates:- —

Print Speed:- 180cps
Col:- 132

Type Sizes:- 2
Graphics Option:- Yes

Price:- £1,545
Options:- Graphics plotting option.
Notes:-
MODEL 704 Face:- Dot

Interface:- RS232
Feed:- Tractor

Head Size:- choice
Baud Rates:- 110-9600
Print Speed:- 180cps
Col:- 132

Type Sizes:- 2
Graphics Option:- —
Price:- £1,570

Dist:- As Model P1

Options:- Stand, Buffer, "hush” kit.
Notes:- Large carriage high quality matrix printer.

Face:- Dot

Interface:- Centronics
Feed:- Tractor/Friction
Head Size:- 7x7

Baud Rates:- —

Print Speed:- 100cps
Col:- 80

Type Sizes:- 2
Graphics Option:- —
Price:- £405 - £435

730 MINIPRINTER
Dist:- As Model P1

Options:- Serial interface (730-4).
Notes:-

Face:- Dot

Interface:- Centronics

Feed:- Tractor/Friction

Head Size:- Nx9 or 7x8
Baud Rates:- —

737 MINIPRINTER
Dist:- As Model P1

Print Speed:- 50 or 80cps

Col:- 80
Type Sizes:- 2
Graphics Option:- —
Price:- £510
Options:-
Notes:- Unit capable of proportional spacing and justification under
micro control.

A matrix printer with more than a few special features, the Centronics Model

737.

MODEL 753
Dist:- As Model P1

Face:- Dot
Interface:- Centronics
Feed:- Tractor

Head Size:- Nx9
Baud Rates:- —
Print Speed:- 100-150cps
Col:- 132

Type Sizes:- 2
Graphics Option:- —
Price:- £1,570
Options:- Stand, Various electronic options.

Notes:- Correspondence printer with proportional spacing.

MODEL 779
Dist:- As Model P1

Face:- Dot
Interface:- Centronics
Feed:- Friction

Head Size:- 5x7
Baud Rates:- —
Print Speed:- 60cps
Col:- 80/132

Type Sizes:- 2
Graphics Option:- —
Price:- £725
Options:- Tractor feed.

Notes:- The original micro printer as supplied by Tandy.

MODEL 791
Dist:- As Model P1

Face:- Dot
Interface:- Centronics
Feed:- Tractor

Head Size:- 5x7
Baud Rates:- —
Print Speed:- 60cps
Col:- 80

Type Sizes:- 2
Graphics Option:- —
Price:- £1,410
Options:-

Notes:- Heavy duty form printer handling up to 12 part stationery.

COMPRINT

COMPRINT 912
Dist:- Transam,
12 Chapel Street,
London NW1 5DH
01-402 8137

Face:- Dot Electrostatic

Feed:- Friction

Head Size:- 9x12
Baud Rates:- —
Print Speed:- 225cps
Col:- 80

Type Sizes:- —
Graphics Option:- —
Price:- £370 - £385
Options:-

Notes:- Electrostatic printer with full page width printing.

Interface:- RS232/Parallel

DATAROYAL

DATAROYAL IPS 5000 Face:- Dot

Dist:- Facit Data Products Ltd. Interface:- RS232/
Maidstone Road, Centronics

Rochester, Kent. Feed:- Tractor

88
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Head Size:- 9x9

Baud Rates:- 110-9600
Print Speed:- 125cps
Col:- 80/136

Type Sizes:- 2
Graphics Option:- —
Price:- £774 - 910
Options:- Large 136 column platten, 2K buffer, 20mA interface.
Notes:- Slightly less enhanced versions of FACIT 4525/6.

0634-401721

EPSON

EPSON TX 80
Dist:- Westrex
Bilton Fairway Estate

Face:- Dot
Interface:- Centronics
Feed:- Tractor/Friction

Long Drive, Head Size:- 5x7 or 6x7
Greenford, Middx Baud Rates:- —
01-578 0957 Print Speed:- 125¢cps

Col:- —
Type Sizes:- 2
Graphics Option:- Yes
Price:- £395
Options:- Grafcom graphics, various interfaces, feed option.
Notes:- PET graphics compatible matrix printer.

FACIT

FACIT 4520/1 Face:- Dot

Dist:- Facit Data Products Interface:- RS232/
Maidstone Road, Centronics

Feed:- Friction

Head Size:- 9x7
Baud Rates:- —
Print Speed:- 80cps
Col:- 80/132

Type Sizes:- —
Graphics Option:- —
Price:- £5683

Rochester, Kent
0634-401721

Options:- Tractor feed (4521).
Notes:- Intelligent, bi-directional matrix printer.

FACIT 4525/6 Face:- Dot
Manuf:- As 4520 Interface:- RS232
Centronics

Feed:- Tractor
Head Size:- 9x9
Baud Rates:- —
Print Speed:- 150cps
Col:- 80/132
Type Sizes:- —
Graphics Option:- —
Price:- £890-1046
Options:- 132 column version (4526)
Plotes:- Bi-directional printer, can be equipped with most European
onts.

The low-cost 4520 matrix printer from Facit.

FACIT 4530
Manuf:- As 4520

Face:- Dot
Interface:- RS232/
Centronics/20mA
Feed:- Tractor

Head Size:- 5x7/ or 9x7
Baud Rates:- —
Print Speed:- 200cps
Col:- 132/198

Type Sizes:- Various
Graphics Option:- —
- Price:- £1,628
Options:-

Notes:- Microcontrolled printer, capable of bar code printing.

FACIT 4540
Manuf:- As 4520

Face:- Dot

Centronics/IEEE/20mA
Feed:- Tractor
Head Size:- 7x9 or 9x3
Baud Rates:- —
Print Speed:- 250cps
Col:- 155
Type Sizes:- —
Graphics Option:- —
Price:- £2,764-3,040
Options:- Keyboard unit (4610), Graphics (4542).
Notes:-

Interface:-RS232/Parallel/

GENERAL ELECTRIC (USA)

TERMINET 200 Face:- Dot
Dist:- International General Electric Interface:- R5232
of New York, Feed:- Tractor

111 Park Road, Head Size:- 7x8
London NWE8 7JL Baud Rates:- 110-1200
01-402 4100 Print Speed:- 200cps
Distributors include Zygal & Middlectron. Col:-136/224
Type Sizes:- —
Graphics Option:- Yes
Price:-
Options:-
Notes:- Available as ASR, KSR or forms access printer with wide
range of print formats.

TERMINET 2000
Dist:- As TERMINET 200

Face:- Dot
Interface:- RS232
Feed:- Friction

Head Size:- 7x9
Baud Rates:- —
Print Speed:- —
Col:-

Type Sizes:- —
Graphics Option:- —
Price:-

Options:- Tractor feed, character buffer, modem.
Notes:- KSR terminal unit offering three-part form handling and
various print formats.

HEATH ELECTRONICS

H14 Face:- Dot

Dist:- Heath Electronics Interface:- RS232/20mA
Bristol Road, Gloucester GL2 6EE Feed:- Tractor
0452-29451 Head Size:- 5x7

Baud Rates:- 110-4800
Print Speed:- 135cps
Col:- 80/132

Type Sizes:- 3
Graphics Option:- —

+ London shop - 01-636 7349

Price:- £413(kit)-£692(built)

Options:-
Notes:- High quality reliable printer with no frills.
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HEWLETT PACKARD

HP 2631B

Dist:- Hewlett Packard Ltd.
308-314 Kings Road,
Reading, Berkshire RG1 4ES
0734-61022

Face:- Dot

Interface:- RS232/20mA
Centronics/IEEE

Feed:- Tractor

Head Size:- 7x9

Baud Rates:- 110-2400
Print Speed:- 180cps
Col:- 132

Type Sizes:- 2
Graphics Option:- —
Price:- £2,110
Options:- Graphics copy option,

Notes:- Software selectable print densities and form sizes.

Face:- Dot

Interface:- RS232/20mA
Centronics/|EEE

Feed:- Tractor

Head Size:- 7x9

Baud Rates:- 110-2400
Print Speed:- 180cps
Col:- 132

Type Sizes:- 2
Graphics Option:- —
Price:- £2,315

HP 26358
Dist:- As HP 2631B

Options:-
Notes:- KSR version of 2631 with same facilities.

LEAR SIEGLER

Ballistic 300

Dist:- Penny & Giles Recorders Ltd.
Mudeford, Christchurch,

Dorset BH23 4AT

04252-71511

Face:- Dot
Interface:-RS232/20mA
Feed:- Tractor

Head Size:- 9x7

Baud Rates:- 75-9600
Print Speed:- 180cps
Col:- 136

Type Sizes:- —
Graphics Option:- —
Price;- —

Options:- Foreign character sets, 9x9 or 9x12 heads.

Notes:- Micro controlled ‘'smart’ printer with powerful forms control.

LOGABAX

LOGABAX 100

Dist:- Brospa Data

87 Castle Street,

Reading, Berkshire RG1 7ST

Face:- Dot

Interface:- RS232/Parallel
/Centronics/IEEE/20mA
Feed:- Tractor

0734-589393 Head Size:- Various
Baud Rates:- 110-9600
Print Speed:- 100cps
Col:-
Type Sizes:- —
Graphics Option:- —
Price:- £1,081

Options:- Stand and paper handling trays.

Notes:-

LOGABAX 200 Face:- Dot

Interface:- RS232/Parallel
/Centronics/IEEE/20mA
Feed:- Tractor/Friction
Head Size:- 7x9 or 9x9
Baud Rates;:- 110-8600
Print Speed:- 180cps
Col:-

Type Sizes:- —
Graphics Option:- Yes
Price:- £1,590

Options:- Stand and paper handling trays.

Notes:- Bi-directional matrix printer with expanded and compressed
type facility.

Dist:- As LOGABAX 100

Simple yet versatile, the Microtek MT-80S.

MICROTEK

MICROTEK MT 80P Face:- Dot

Dist:- HAL Computers Interface:- RS232/IEEE
133 Woodham Lane, Centronics

Feed:- Tractor

New Haw, Weybridge
Head Size:- 9x7

Surrey KT15 3NJ

Weybridge 48346 Baud Rates:- to 9600
Print Speed:- 125¢cps
Col:- 80/120
Type Sizes:- 2

Graphics Option:- No
Price:- £495 - £650
Options:- Various interfaces, character buffer.
Notes:- 80 or 120 column matrix printer.

NASCOM

IMP Face:- Dot
Dist:- Currently available from Interface:- RS232
many local outlets. Feed:- Friction
Head Size:- 7x/
Baud Rates:- 110-9600
Print Speed:- 60 Ipm
Col:- 80
Type Sizes:- —
Graphics Option:- Yes
Price:- £325
Options:- Tractor feed, programmable character set.
Notes:- First of a new generation of matrix printers, like the BASE 2
and EPSON.

NEWBURY LABS

8300 RM

Dist:- Newbear Computing Store
40 Bartholomew Street
Newbury, Berkshire

Face:- Dot
Interface:- RS232
Feed:- Tractor
Head Size:- 7x9

0635-30505 Baud Rates:- 110-9600
Print Speed:- 125cps
Col:-
Type Sizes:- 2
Graphics Option:- No
Price:- £525

Options:- Choice of character per line and buffer sizes.
Notes:- General purpose dot matrix printer.

OKI

MICROLINE 80 Face:- Dot

Dist:- Distronic Interface:- RS232/
50-51, Burnt Hill, Elizabeth Way, Centronics

Feed:- Friction

Head Size:- 9x7
Baud Rates:- —
Print Speed:- 80cps
Col:- 80

Type Sizes:- —
Graphics Option:- —
Price:- £499

Harlow, Essex.
Harlow 32947

Options:- Tractor feed. _ .
Notes:- One of the new generation of micro printers for small

business and personal use.

2Q0
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Olivetti's new daisy wheel printer, the DY311.

OLIVETTI

DY 311 Face:- Daisy

Dist:- Brospa Data Interface:- RS232/
87, Castle Street, Reading, IEEE

Berkshire RG1 75T Feed:- Tractor/Friction
0734-589393 Head Size:- N/A

Baud Rates:- 110-9600
Print Speed:- 32cps
Col:-
Type Sizes:- Various
Graphics Option:- —
Price:- £1,300

Options:- Sheet feeder, 20mA interface

Notes:- High quality daisy system with full proportional spacing and

tabbing.

TH 240
Dist:- As DY 311

Face:- Dot/ Thermal
Interface:- RS232
Feed:- Tractor/Friction
Head Size:- 7 pin
Baud Rates:- 110-9600
Print Speed:- 320cps
Col:-

Type Sizes:- —
Graphics Option:- Yes
Price:- £860

Options:- High speed plot, paper handling accessories.

Notes:- Thermal printer capable of producing eight I1SO alphabets.

PAPER TIGER

PAPER TIGER Face:- Dot
Dist:- Microsense Interface:- RS232
Finway Road Centronics

Feed:- Tractor/Friction
Head Size:- 7x7

Baud Rates:- 110-1200
Print Speed:- 95cps
Col:- 132

Type Sizes:- 4
Graphics Option:- Yes
Price:- £598

Hemel Hempstead, Herts HP2 7PS
0442-48151
+ regional outlets

Options:-
Notes:- Very versatile printer with various built-in options for line
length, etc.

QUME

SPRINT 5 Face:- Daisy

Dist:- Facit Data Products Ltd., Interface;- RS232/20mA
Maidstone Road, Parallel

Feed:- Tractor/Friction
Head Size:- N/A
Baud Rates:- 110-1200
Print Speed:- 45-55cps
Col:- 132/158

Type Sizes:- Various
Graphics Option:- —
Price:- £1,700-2,025

Rochester, Kent.

0634-401721

Local distribution by: Access Data,
Fortronics, Cytec, Wilkes etc.

Options:- RO or KSR terminals.
Notes:- High quality correspondence printer.

RICOH

RICOH RP1600

Dist:- Nexos (UK) Ltd.,
Metropolitan House, 1, Hagley Rd.,
Edgbaston, Birmingham B16 8TG

Face:- Daisy
Interface:- Centronics
Feed:- Friction

Head Size:- N/A

021-4564 2235 Baud Rates:- —
Local dealers, Micropute, Small Systems, Print Speed:- 60cps
London Computer Store. Col:- N/A

Type Sizes:- various
Graphics Option:- —
Price:- £1,290
Options:- Various interfaces.
Notes:- Fast commercial daisy wheel for WP and other office
applications.

ROBETRON

ROBETRON 1152

Dist:- Kingston Computers Ltd.
Scarborough House,
Scarborough Road

Face:- Daisy
Interface:- Centronics
Feed:- Friction

Head Size:- N/A

Bridlington, Yorkshire. Baud Rates:- —
0262-73036 Print Speed:- 45cps
Col:-

Type Sizes:- various
Graphics Option:- No
Price:- under £1,000
Options:- Interfaces, tractor feed.
Notes:- East German RO daisy printer for high quality type.

SEIKO

SEIKOSHA GP-80

Dist:- Mitecrest Ltd.,

61, New Market Square
Basingstoke, Hants RG21 THW
0256-56468

Face:- Dot

Interface:- Centronics
Feed:- Tractor/Friction
Head Size:- ‘'unihammer’
Baud Rates:- —

Print Speed:- 30cps
Col:- 80

Type Sizes:- —
Graphics Option:- Yes
Price:- £189

Options:- Various interfaces.
Notes:- Amazingly low cost single needle printer capable of
reasonable print and graphics quality.

The Qume Sprint 5 is widely used, and equally widely available.
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SIGMA

MODEL 801
Dist:- Sigma UK

Unit 2, 106-120 Garrat Lane,
Wandsworth, London SW18

One of the most popular printing terminals, the Teletype 43.

Face:- Dot

Interface:- RS232/20mA
Centronics

Feed:- Tractor/Friction

Armfield Close,

West Molesey, Surrey
01-941 4806

+ various regional outlets

Tl 810

Dist:- Texas Instruments
Manton Lane,

Bedford

0234-67466

Notes:-

TI 820
Dist:- As Tl 810

Dist:- Peripheral Hardware Ltd.

TEXAS INSTRUMENTS

01-870 4524 Head Size:- 7x7
Baud Rates:- 110-1200
Print Speed:- 132cps
Col:-
Type Sizes:- —
Graphics Option:- —
Price:- £695

Options:-

Notes:-

TELETYPE

TELETYPE 43 Face:- Dot

Interface:- RS232/20mA
Feed:- Tractor/Friction
Head Size:- 7x9

Baud Rates:- —

Print Speed:- 10 or 30cps
Col:- 132

Type Sizes:- —

Graphics Option:- No
Price:-

Options:- |EEE interface, Buffer store, Stand, ASR.
Notes:- High quality matrix terminal available as KSR, ASR or RO.

Face:- Dot

Interface:- RS232
Feed:- Tractor

Head Size:- 9x7

Baud Rates:- 110-9600
Print Speed:- 150cps
Col:- 132

Type Sizes:- 2
Graphics Option:- —
Price:- £1,450

Options:- Character sets, various interfaces, form handling.

Face:- Dot

Interface:- RS232
Feed:- Tractor

Head Size:- 9x7

Baud Rates:- 110-9600

Print Speed:- 150cps
Col:-
Type Sizes:- 2
Graphics Option:- —
Price:- £1,450 - £1,650
Options:-
Notes:- KSR bi-directional with RO option at reduced cost.

Tl 825 Face:- Dot

Dist:- As T1 810 Interface:- RS232
Feed:- Tractor
Head Size:- 9x7/
Baud Rates:- 110-600
Print Speed:- 75cps
Col:-
Type Sizes:- 2
Graphics Option:- —
Price:- £1,095 - £1,250

Options:-

Notes:- Slower RO or KSR matrix printer.

TI 743 Face:- Dot Thermal
Dist:- As T| 810 Interface:- RS232/20mA
Feed:- Friction
Head Size:- 5x7
Baud Rates:- 110-300
Print Speed:- 30cps
Col:-
Type Sizes:- —
Graphics Option:- —
Price:- £995 - £1,105
Options:-
Notes:- Thermal printer KSR terminal.

T 745 Face:- Dot Thermal
Dist:- As Tl 810 Interface:- RS232
Feed:- Friction
Head Size:- 5x7
Baud Rates:- 110-300
Print Speed:- 30cps
Col:-
Type Sizes:- —
Graphics Option:- —
Price:- £1,2580
Options:-
Notes:- Integral modem in portable terminal.

Tl 763 Face:- Dot Thermal
Dist:- As T1 810 Interface:- RS232/20mA
Feed:- Friction
Head Size:- 5x7
Baud Rates:- 110-9600
Print Speed:- 30cps
Col:-
Type Sizes:- —
Graphics Option:- —
Price:- £2,195
Options:- Expanded character store.
Notes:- Bubble memory based terminal with 20K internal storage.

Hot graphics with this Apple
variant of the Trendcom TCM200.
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BUYERS GUIDE

WEYFRINGE

MODEL 480 Face:- Dot

Dist:- Weyfringe Interface:- RS232/20mA

Longbeck Road Centronics

Marske, Redcar Feed:- Friction

Cleveland TS11 6HQ Head Size:- 5x7

0642-470121 Baud Rates:- 110-9600
Print Speed:- 110cps
Col:- 40
Type Sizes:- 2
Graphics Option:- —
Price:- £475

Options:- Choice of indicated interfaces,
Notes:- Tally roll printer for logging applications.

The newly announced KSR variant of the Weyfringe Century.

CENTURY Face:- Dot
Dist:- As MODEL 480 Interface:- RS232/20mA
Centronics
TRENDCOM Feed:- Tractor/Friction
Head Size:- 7x9
TCM 100 Face:- Dot Thermal Baud Rstaa:l- 110-9600
Dist:- Personal Computers Ltd. Interface:- Parallel Prlrrt Speed:- 110cps
194-200 Bishopsgate, Feed:- Friction Col:- g§;13?
London EC2M 4NR Head Size:- 5x7 Type Sizes:-4
01-626 8121 Baud Rates:- — Sraphios Setlon ;-
Egrf fopaad:- 40cps Options:- Optional PET interface, alternate Char.acter set.
Typ'e Sloaps = Notes:- General purpose machine with form handling facilities, Now
Graphics dption'- Yos available with keyboard,
Price:- £240
Options:- Interfaces for various machines. WHYMARK
Notes:- 40 column thermal printer capable of graphics plotting.
WHYMARK 201 Face:- Dot
Dist:- Whymark Instruments Interface:- RS232/20mA
[T)(?M_ 200 Face:- Dot Thermal 6 Holmesdale Road, Centronics/IEEE/ Parallel
ist:- As TCM 100 Interface:- Parallel Reigate, Surrey RH2 0BQ Feed:- Friction
Feed:- Friction 07372-21753 Head Size:- 7x7
Head Size:- 5x7 Baud Rates:- 110-4800
g:l:t’ g;;:;:: 4_0cp5 gﬂlﬂt %p“d:' 1 Ips
e o :-
Type Sizes Sromnice pt
3 ra s ion:- —
Graphics Option:- Yes p,icl;:- 5410‘}_ £490
_ ) _ Price:- £340 Options:- Label printer, rack mounted, interfaces to order.
gg:;‘;’l‘é‘ol';:;Lffncnei;?égg(égu_ﬁcnﬁﬁ%‘es- Notes:- Tally roll printer with 40 character line.
WHYMARK 801 Face:- Dot
B R oty theélrga' Dist:- As WHYMARK 201 Interface:- RS232
Finway Road Feed:- Friction Eoe:g.o_nﬁ:éiEEE
Hemel Hempstead, Herts HP2 7PS Head Size:- 5x7 Mead Slze:: nx7
0442-48151 Baud Rates:- — Baud Rates:- 75-9600
+ regional outlets gglnt gopoed:- 40cps Print Speed:- 140cps
Type Sizes:- — '(T:;;e 1Szifzjas:- 2
g’_‘P["‘g‘%P"o“:' Yes Graphics Option:- Yes
= riee:: Price:- £750
Options:- Options:- User definable character set, stand.

Notes:- Custom interfaced TRENDCOM printer for Apple capable of

3 ‘ : :- Intelligent pri i ional control I
high density graphics. Notes:- Intelligent printer with proportional control and absolute

alignment.

WALTERS MICROSYSTEMS

DOLPHIN BD-80P Face:- Dot
Dist:- Walters Microsystems Interface:- RS232/20mA
1 Blenheim Road, Centronics/|EEE
High Wycombe, Bucks Feed:- Tractor/Friction
0484-445172 Head Size:- 7x9
Baud Rates:- 50-19,200
+ many regicnal outlets Print Speed:- 125cps
Col:- 80/132
Type Sizes:- 2
Graphics Option:- Yes
Price:- £625

Options:- Stand, Buffer, Coms interface.
Notes:- A standard matrix printer with excellent reliability reputation. Whymark’s 801 showing off its expandable text facility.
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1

All we discount is the price!
- Dear Cistorwesr,

CI:II'I'IPUI‘EfS 0']” computer products are the best possible
;a ue for money. The price you pay is low
Pet, 40 col, new ROMS 8K e €cause we import direct, and sel| direct, thus
green screen, large keyboard 16K cutting out Fhe retailer. We look after yoi; our
32K £599 customer with a full year guarantee and
00S = after-guarantee servicing. We can give you
Pet, 80 col, new BAK POA unt;iased advice and take orders with most credit
TRS80 system, includes VOU, AU £320 ;:f Svsver the telephonie for despatch the same
cassette recorder & P.S.U. 16KLIl  £475 % Y- We also do personal financing and company
TRS80 CPU, includes UHF o £250 b b et s :bs:pgbor lease-purchase. If You represent a
TV modulator & P.SU. 16KLI  £375 _ s gO-d ;Cy a?:dY Of company we can also grant you a
TRS80 expansion interface K £215 — count. You can’t get a better deal

16K £599 elsewhere —sc

P
— see. Why not af;the pages of this magazine and
Apple 1l includes BASIC interpreter{ 32K £625 ; see. Wi order i ks
48K £649 - . | promise you. 4/@ ?
Colour monitor system £399 \ ,!r
Video Genie includes on-board ; - : 7Z
\ Disc drives

cassette recorder, output to VOU 16K £299 \
or UHF TV (TRS-80 BASICI ¢

Pat compatible
Video Genie expansion bus box $100 et et -
Computhink 400K £595
i Due! 800K £79
Printers s k=
itive Type TRS-80 compatible, all with case & P.S,U,
Quick Printer I (33 col) . £129 Teac 40 track single £225
(TRS80, serial & parallel inputs) o e
mal T Quad 775
!T’}h:mm ﬁw col) £229 7 traEk slang|e P
i ua £595
(with dot graphics) Bl
B00 (80 cal) £329 u £1155
- Shugart SA 400 Single £229
Impact Dot-Matrix .
Commodore Tractor B0 col £375 Apple 11 twin-drive -
(for Pet) all Pet graphics Controller card jos
Epson Tractor B0 col 325

Diskettes 5%” double sided double density £32 for 10
&,

Pet graphics : ., . E36for 10

I
I

Epson Tractor 80 col } £399
T

High Res. graphics

£425
foais O o Interfaces
al

Paper Tiger with 8 char. £595 szggggg :: g;';aTzv tput =
: iah Res. hics H £65
sizes & High Res. grap Pet to RS232 injout £90
n Pet to RS232 decoded output £150
MOﬂ“ﬂ's List of programmes Pet to RS232 decoded infout £175

available on request.

Pet multiplexer for networkin
y £59 g up to 20 Pets £350
‘zw S £ PetTRS-80 to S100, 4 slot £112
12" lgreen :’eb’T RS-80 to Centronics £45 MPUTERS
" : 0
cables ‘ et to Centronics decoded £59 _?_ERAGILE
PetIEEE g | g& =
lease add £10 S i
IF%ZHGIZEEF"IEug to socket £25 | Cassattes T E L: B ATH (u a a 5) on computers e{:f:uucor Sy
Rszi2Pugtopy 25 ' Lo Plus 151 VAT on all prices
For others please ring

Paper

Eluctlmgﬁw for OPII £3.50 per 2 roll pack
Thermal for Phantom 400, TCM 100 £4.10 per 2 roll pack
Phantom 800, TCM 200 £3.90 per roll pack
Impact, single part sprocket punched

9% 11 for [;un'umtlcu'ei Em, Anadex

wsuiwaﬂea Paper et 871 £8 50 per box 200 sheets
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Personal credit|same day|
Company credit

Full year guarantee ;
After-sales service Computerama Lid.

Mail order 5 Cleveland Place Easl,
Exportimos! countries] London Road, Bath, BAI 50)
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RATES

1-3 insertions £5.50 per scc
4-11 insertions £5.00 per scc
12 insertions £4.50 per scc

21p per word (Min 20 words)
Box No. on application

All advertisements in this section must

be pre-paid

publication

Closing Date:- 2nd Fri month preceding

Advertisements are accepted subject to the
terms and conditions printed on the advertise-

ment rate card (available on request).

SEND TO:— CT CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. 26

ZXB0 SOFTWARES, Hangman, Dice,
Mastermind, Fruit Machine, Dog and Cat,
Lunar Landing: all £1 each or 6 games for
£5, enclose own cassette or 30p. Stephen
Wan, 121, Woodbine Ave., Wallsend,
NE28 BHE.

SAVE £73.

Compshop assembled UK101 + manuals
+ disassembler + tapes. £190 East lIsley
336
(after Bpm).

T.L. Logic Probe Kit, Find out how T.T.L.
logic works 111 access or Barclaycard by
phone or send cheque for £14.90 to
R.A. Eng., South View, Forncett Road,
Norwich. Tel. (0953789) 420.

OTHELLO program for Superboard with
4K RAM supplied on cassette £2. C.
Railten, 87, Scott House, Princess Elizabth
Way, Cheltenham.

SINCLAIR ZX80 3K RAM extension board
complete with RAM ready to plug onto
PCB £40. Phone West Kingsdown 2093
evenings.

SHARP COMPUTERS — NEW LOW PRICES
POCKET COMPUTER PC1211 COMPLETE WITH
CASSETTE INTERFACE CE-121 £108.95. MZ80
COMPUTER 20K £504 85 — 48K £573.85, MZ80 P3
LINE PRINTER £586.50 — MZ80 FD DISC DRIVE
£885.50. MZB01/0 EXPANSION INTERFACE
£109.256. ALL PRICES INCLUDE VAT AND U.K
DELIVERY

ELKAN ELECTRONICS 28 BURY NEW ROAD,
PRESTWICH, MANCHESTER M258LD

MK14 PLUS VDU OWNERS: New
monitor available. Runs VDU, encodes
alphanumeric keyboard, includes cassette
operating system. Uses existing hardware.
SAE to: P. R. Trevellick, Queens College,
Oxford.

FOR NASCOM 1/2, I/0 Board by Bing
Systems. Built and working, contains 3 P10
plus sockets for further two £45. Also
William Stuart Colour Board £30.
01-863 1218.

FOR SALE,

MZ-80K, 24K RAM two months old in-
cludes Basic, Space Invaders, Morse and
many more. Price £600, o.n.0. Ring
01-670 1828, after 5.00pm.

ZX89 SOFTWARE — Four listings for 1K.
ZX80. Moonlander (graphics), Pontoon,
Calender, Mathstest. Send £2 to -
P. Pickering, 56, Lennox Road, Tod-
morden, Lancs., CL14 8QD.

@ MICROTYPE

READY CUT CASE FOR SUPERBOARD |
VK101, NASCOM 2.

JALSC AVAILABLE WITH BLANK KEYBOARD
FOR HOMEBREW, NASCOM 1. ETC ) |

PRODUCED IN BLACK ABS PLASTIC. COMPLETE WIT. SCREWS AND INSTRUCTIONS.
SPACE FOR EXPANSION, FORCE FEED FAN, NUMERIC PAD AND ADDITIONAL KEYS
ONLY £24 50 « £150 PAP + VAT

SEND CHEQUES OR F.0.S FOR £29.90 TO

MICROTYPE, 7.0, BOX 108, MEMEL MEMPSTEAD, HERTS, P2 TOZ

SAEL FOR DETAILS. DEALER & OEM ENQUIRIES WELCOME

ARE YOU MISSING out on the greatest
business opportunity this century? New
computer career opportunities, full or part
time, any area. Little or no capital needed.
Training available if required. Income
dependent on ambition. SAE to Sussex
Software, Wallsend House, Pevensey Bay,
Sussex.

MICROTAN 85 Keypad manual £75. J.
Swede, 01-734 4257 (8-5pm) 01-6803 4907
(evenings)

SINGLE/TRIPLE RAIL UVERPROM FAST
PROGRAMMING. €£2/1K Erasin
80p/Memory, P&P40p. 2516 (2716), 2708,
2716, 2704, 2508, 2758, 2532. PETRON
ELECTRONICS, 1, Courtlands Road,
Newton Abbot, Devon. TQ12 2JA.

PET SPECIAL OFFER. £25.50. 8 Channel (1

amp) relay driver board for PET user port. Can

also be used for inputting data. LED indicators

on each channel. Kent Microsystems, 5-6

Eﬂansien Street, off Fort Road, Margate,
ent.

Please mention CT
when replying
to advertisers

E'cit VDU 15" 1920/30 24 lines of 80 characters

all usual advance features and screen ad-
rg. Diablo 1345 — Parallel Interface Driver
Quality word processing printer, SWTP
= with 6800. SWTP 6800 Computer with
memory. SWTP MF-68 Minifloppy

Ve working as a complete system approx
< Year
SWT ards — 6809 Computer MP-09, 2

o

Multiuser Basic MUB-68, Eprom Programming
MP-R, Interrupt Timer MP-T, Calculator MP-N,
Serial Interface MP-S.

Madular Technology Mini Modem Accoustic
Couplers 1 send, 1 receive. CT-B4 Keyboard,
22" Monitor. 5" + 8" Soft Sectored floppy
disks. Eprom Eraser Bulb. Offers to Mrs David-
son B06-1573.

home computers :

Games People Play

An exciting new breed of strategy games pitting you against the computer.
Each game comes complete with rules and software for the 3 most popular
TRS 80 Level Il 16K memory, Apple Il Applesoft BASIC
16K memory beyond BASIC, and PET 16K memory. _
In all cases the computer is much more than just a bookkeeping device; it's ac-
tually programmed to out-think, out-guess and out-manoeuvre the player.

TITLES INCLUDE: —
(1) B-1 NUCLEAR BOMBER (2) MIDWAY CAMPAIGN (3) NORTH ATLAN-

TIC CONVOY RAIDER (4) NUKEWAR (6) PLANET MINORS.

All at £10.95 incl. P&P. _
Send for further details today, and explore the unigue world of Avolon-Hill
Computer Games. Orders and enquiries to :- Games People Play, FREEPOST,
London E.12. Or Phone 01-530-2870. _

Your computer will never be the same again.
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NASCOM 1 & 2

SYSTEM

DAZZLING COLOUR GRAPHICS FOR UK101 & NASCOM

» Professional bit-addressable ‘pixel’ system

» 3072 colour cell definition

* 8 Colours foreground + B background

+ FREE SOFTWARE: Plat, Line, Circle (Basic + ZB0)
* Animated Demonstration Program

* Modulator included for use with normal TV

KIT: only £45 Built & Tested: only EBO

Also available separalely:
COLOUR MODULATOR

* A G B inputs, PALUHF output
* Unlimited colour combinations
= TTL etc interface details supplied
* 1000's already in use!

KIT: only £1 2 Built & Tested: only £1 8

— please add VAT at 15% to all prices
— BarclaylAccess orders accepted by telephone

WVVILLIARMN Dower House, Billericay Road,

Herongate, Brentwood
STUART ssercMizsso S

SYSTEMS Ltd Telephone: Brentwood (0277} B10244

ZX80 MASTERMIND Codemarker pro-
gram listing. 1K Memory adequate. 67 or 8
colour. Send £1 and S.A.E. to 27, Webb
Crescent, Chipping Norton, Oxon.
OX7 BHU.

ZX80 — Sinclair built — with mains adap-
tor, leads, and instruction book. Ready to
plug into domestic T.V. £75. Tel. 0892
21120 (Tunbridge Wells).

UK 101 BK, Cased, Assembler, Editor,
£200. Also Comp 80 Kit £180. Howard,
Newton Hall, Dunmow, Essex. Tel. 0371
2527,

DISC DRIVE AND BRILLIANT COLOUR
COMPUCOLOR II

LIMITED OFFER AT CHRISTMAS PRICES
AN 8K AVAILABLE AT £880!
ANOTHER 32K FOR ONLY £990!!
EACH WITH MANUAL, GAMES DISCS —
READY TO GO
FREE PERSONAL DELIVERY (BY REINDEER?)
EXCELLENT FOR DISPLAY OR EDUCATIONAL USE
— UNIQUE OPPCRTUNITY FOR ENTHUSIAST,
COLLEGE OR INDULGENT UNCLE

PHONE 0858 — 65894
FOR DETAILS

Earn £20-£100 p.w. <
H H £
INn your spare time _*

by introducing the revolutionary new .
Flip-Caller telephone to your friends N
Features micro-chip controfied push-
button dialling and memaory re-call
Sells itself. Generous commission

For detaills write to Dept. C.T 7 '
. SUPERPHONE / /

uHEX EPROM
PROGRAMMERS

426 2508/2708/2758/2516/2716
Dual and Single supply Eproms, £95

416 2704/2708/2716 Dual only, £65

480 2704/2708 Kit £35. Built £40

All programmers require only stan-
dard power supplies.

The 426 and 416 are cased and have
push-button selection.

Program any length block into the
Eprom.

Software included. Range covers Z80,
8080, 6800 and 6500. State machine.

PIO, PIA INTERFACE MODULES
Available for Z£80/8080 and
6800/6500.
Prices include carriage. Please add
VAT. SAE for further product
information.
MICROHEX COMPUTERS
Union St, Trowbridge, Wilts.
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SORCERER TOOLKIT £12.50. 10 func-
tions, including Link, Renumber,
Autonumber, Trace, Dump. 25 Edit com-
mands. Instructions and Lists sent free.
RTL, Westowan House, Porthtowan,
Truro, TR4 8AX.

SHARP MZ80K BARGAIN'S 20K RAM
ONLY £495 inc. Vat. 48K RAM ONLY £545
inc. Vat. + Sharp Printers & Disc Drives.
Software also available. Enquiries Tel.
Southend-On-Sea 230338.

NASCOM BASIC TOOLKIT occupies
0C80-0FE3 Line renumber, Insert/Delete
spaces, Delete REMs, Save/Load string ar-
rays, Find, Inkey, optional repeat.
NASCOM lor2 only £6 on tape, state
monitor and tape format. A. Watkins, 12,
Merton Close, Maidenhead, Berkshire 0628
30494,

SUPERBOARD including esetoa 4K RAM,
Mutek 48x32 display mod., microcase, PSU
and modulator: £230. 610 expansion board:
£126. G.J. Briggs, Canal House, Ar-
drishaig, Argyll. Tel. 0546 3212,

NASCOM SOFTWARE!! Golf -
Nightmare Park. Amazing Programs in
Basic on cassette. Require 16K + NAS-Ora
+ NAS-SYS. £5.25 each to Simon
Gilligan, 9, Ely Road, Littleport, Ely, CB6
THG.

TEXAS TI89 with printer. As original, in
carton. Including spare paper 4 battery.
£220. Phone 01-668 3181.

CENTRONICS MICROPRINTER P1. For
sale £130 o.n.0. Uses 120mm aluminised
paper. Little used/can be seen working.
Phone 01-508 0062 evenings/weekends
(Loughton, Essex).

SCOTT SYSTEMS
High speed serial interface for APPLE. O
to 30000 Baud Kit..£25 5" soft sector nor-
mal density disks 2 for £4. Box of ten £19.
Z80 £8.00; Z80Z £10; 6800 £6.50; B0BOA
£5.70; 2708 £5.00; 1702 £4.50; 2102 70p;
21L02-4 80p; 21L02-2 £1.00
Orders under £15, add 25p P&P
PO Box 149, Crown Street,
Aberdeen AB1 2HQ.

TR S80 SOFTWARE level 2 only. Profit,
Pontoon, Solitaire, Number-Hunt, Political
Assessment, Improved Zombie, Hang-
Man, Mental Maths, Othello, Hanoi Puzzle.
Each programme dual saved, guaranteed,
£2.00 each. CASSETTE TAPES C60's 26p
each. Mail Order Only. Mr. C. Ferrier, 61
King’'s Mead House, King's Mead Way,
Homerton, London ES5QJ.

TRS-80 Level 1 Software Space Invaders,
Earth Invaders, Rogue Invaders, Biorythm.
3 DOX, Drawnstore, Stockmarket. All pro-
grams on cassette with documentation.
£4.00 each or £15.00 all. A.D. Twigg, 25
Hicks Close, Woodloes Park, Warwick,
CV34 5ND.

MK14 CORNER. Interface board, includes
flag driven mains relays, LED indicators for
all Serial I/C, D/A and single step chips,
and prototype area; also suitable for other
Microcomputers; PCB and circuit £3.95.
Replace calculator display with 2" FND
500's; PCB, filter, instructions £1.95. Ready
built replacement keyboard £11. Useful
notes on MK14 75p. Rayner, ‘Kismet’ High
Street, Colnbrook, Bucks.

PET 16K, new ROM, Books, Mags, and
£500 worth of Programs. £900 0.n.o. Phone
Oxford 53391 Ext. 215 between 2pm-6pm.

CASU Super C 48K computer, twin 8" disc
drive (Perci) with Z80 processor. Memory
mapped 24 line 80 column screen with
video board on S100 Bus. CP/M machine
with MicrSoft Basic. £3,900. Tel. Reading
596842.

OLIVETTI 30/30 computer complete with
Printer, VDU, Hard-Disc and Stabiliser. 2
months old (business ceased trading). Of-
fers invited. Day Norwich 56419 Eve Nor-
wich 38866

MICROTAN 65 Software on cassette.
Games (1) Hangman + 11 others. Games
(2) Moonlanding + 11 others. Reguires
BASIC + 2-BK RAM £6 each or £10 for
two. F. Woodcock, 32 Langley Close, Red-
ditch, Worcs., B98 OET.

WANTED, NASCOM Il 16K or 32K Zeep
1.0 Board to control animated mannequin.
Price according to spec. Tim Jones
01-584 5020 Ext 239 Daytime.

AD INDEX
ADRAWAYLTD ... ..o viiiiaes 35
AERCOGEMSOFT ..............c00vnnnn 78
ANGLIA COMPUTER CENTRE........... 80
AUDIOGENIC ... .ocnvmrnevsnaravansans 60
BITS BEP.CB .uvivvvvimsmmmissmaain 83
BRAINTREE MICRO-LEISURE ........... 76
BUG:BYTE . i sisaas dasasmmmas 83
BUSINESS & LEISURE ................. .86
BUTTERWORTHS ...........c0vvninninns 67
CAMBRIDGE LEARNING. ...........000s 51
CARTER KEYBOARDS .........ovvvvvnns 66
CASTLE ELECTRONICS .......ccovvuuins 10
CATRONICS .. .ciivivcvmmmnmiviiieiia 86
CBS oot s Auiseass 57
CHROMASONICS ................. 44 & 45
COMP,COMP,COMP ............. 98 & 99
COMPUTABITS ........cooviviiinnnnnns 48
COMPUTECHSYSTEMS ................. 4
COMPUTERAMA...............c.connnnn 94
CREATIVECOMPUTING ................. 5
DISPLAY ELECTRONICS ................ 50
DRAGONSYSTEMS .................... 80
EXECUTIVE OFFICE PRODUCTS......... 48
GPINDUSTRIAL. ......covviinivnnnnnnnnn 36
HAPPY MEMORIES................0000 .86
AJ . HARDING ...........coiiviiiinnnnn 12
HENRY'SRADIO .................... 14, 57
INTELLIGENT ARTIFACTS .............. 48
INTERFACE COMPONENTS.......... 29, 61
KANSAS CITY SYSTEMS ..... wiamatn b 66
KOBRA MICROSYSTEMS....... AT |
KRAMELECTRONICS ..............00 ..18
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TR580 16K LEVEL 2, complete with all
necessary leads, power supply, manuals,
games on tape including microchess only 7
months old. Hardly used. Excellent condi-
tion. £400. Write to:- Computing Today
Box No. 200.

MICROTAN USERS 3 super games on
tape — Space Invaders, real time, chunky
graphics, machine code; Pontoon, Beat
the system if you can, basic; Road Racer,
fast reflexes needed for this one, basic and
sound effects. £5.50. Jim Rew, 8
Skillicorne Mews, Cheltenham, GL50 2NJ.

NASCOM PROGRAMMES. Selection of
low cost software (Mancala, Lunar Lander,
Statistical Package, Numeria). SAE for full
list and details, 27 Beaumont Avenue, Sud-
bury, Middlesex, HAQ 3BZ.

MICROTAN UTILITIES TAPE £6. Single
key erase screen and alpha reset. User pro-
grammable keys. Serial and Parallel Printer
Routines. RS 232 input and output. Real
time interupt clock (with or without perma-
nent display). Can be used from monitor or
basic. J. Rew, 8 Skillicorne Mews, Queens
Road, Cheltenham.

NASCOM - 2/32K. 8K BASIC ZEAP
EPROM. Tool Kit. 2400 Baud. Keyboard
Case. Deliver West Country/London. 0326
72207 evenings and weekends.

TUSCAN
We are stockists from bare board level to
complete units. On demonstration now.
All components available separately.
Newhaven Computers, 1, Bridge St.,
Newhaven. Tel. 3699.

KEYBOARDS
Brand new 79 switch encoded K/B with
data for £20 incl. Also S 100 sockets, gold
W/W £2 incl. We buy/sell second user
gear. Newhaven Computers, 1, Bridge
St., Newhaven. Tel. 3699.

LINBAC:.. ... .coomemmmmmmmurpmmessss s 83
LOWEELECTRONICS................ 51, 67
MARICIC oo s e sy 60
MEREFIELD ELECTRONICS ............. 78
MIEROBYTE .. ...convianmassim: 78
MICROCOMPUTER APLLICATION ...... 66
MICRODATA COMPUTERS ............. 78
MICRODIGITAL ......oovvvinnevnnnnenans 9
MICRO-PRINT. ....conuvsmsmmiinnsnevesss 82
MIKE DENNIS ASSOCIATES ............ 80
METBAD imsssn rmr et daaa s 19
NASGOM ;s iaia i aa e st 37
NEWBEAR .............. A G 100
N O L e v msea oAt b 76
o e i i s 76
OSBOURNE, McGRAW, HILL............ 18
POWERTRAN ............ccovvvivinennnn. 2
PREMIER PUBLICATIONS .............. n
PROGRAMPOWER..................... 30
QTR G r o i s v s s b s 17
SCIENCE OF CAMBRIDGE ......... 72873
BENEL oL O i 83
SOOATES [ o s s s s 2823
SILICA SHOP........ e 58
SMG MICROCOMPUTERS .............. 76
STONEAGE COMPUTERS ............... 60
STRUTNTR G s ine v i v e 17
SUNCOMPUTERS............c0vvinnnns 30
SUPERSOFT ............. ST 9
SYNTAX SOFTWARE ................... 60
TANGERINELTD .......... 40 & 41, 84 & 85
TIMEDATALTD .. ccvovvsiivvvmmmniisn 60
TRANSAM COMPONENTS.............. 81
WINCHESTER TECHNOLOGY ........... 80
ZERO-ONE ELECTRONICS .............. 82
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NEW ZX-80 BOOK FOR 1K

This unique book, 30 Programs For The Sinclair ZX-80;
1K", offers 112 pages packed full of information. With
this book, you will realise the hidden power of the
ZX-80

Programs include LUNAR LANDER (with descending
spaceship display), DR. ZX-80 ia conversational pro-
gram), BLACKJACK lamazingly this 1K program holds
an entire 52 card pack, shuffles it, deals and keeps
scorel), LINE RENUMBERING, MEMORY LEFT (a USR
function tells you to the byte how much yvou have left),
SIMPLE SIMON (using letters 7 lines high!l,
HANGMAN, MASTERMIND, GOMOKU la challenging
Japanese board game), and 21 other programs

“THIS BOOK IS EXCELLENT!”
— CLIVE SINCLAIR

As well as offering you program value of well over £20,
the programs illustrate techniques you can use in your
own programs, such as space compressions, PEEKs
and POKEs, use of display as memory, and USR func-
tions

Available by mal order
only. Send £6.95 plus 50p
post and pack. (orders out-
side the UK, please send
£7.95), Orders to0 Mael-
bourne House Publishers,
131 Trafalgar Rd., Green-
wich SE10. (Correspon-
dance to Glebe Cottage,
Glebe House, Station Rd.,
Cheddington, Leighton
Buzzard, BEDS LUTI

ZXB0. National Users Club. SAE for details,
44 Earls Court Road, London WB6EJ.

AT LAST!
ZX80 SOFTWARE

20 highly useful and entertaining programs
(VAT, Cheque Account, Home Budgst,
Basic Maths, Games, etc. etc.), all with ex-
planatory notes on the routines in our book
ZX80 PROGRAMS, Vol.1, only £5.25
+50p p&p. Turns a toy into a necessityl
Zipprint, 11 Romsey Rd, Winchester, Hants
All 20 programs also available on one cassette,
£11 + B0p p&p (bookincluded),

8800 SOFTWARE

"EDITOR ASSEMBLER supports all Motorola
mnemonics and directives FCC, FCB, FDB, ORG, EQU,
RMB, REM, 4K ROMABLE AT BOOD,
LISTING ANDMANUAL £19.65
*DISASSEMBLER very powertul converts object code
10 source code in a format sunable for Reassembly, Has
double check for valid Opcode

Appx 2K Data/Listing £7.60
"SPACE INVADERS in 6800 m/c code 56 invaders, 3
defences, score counter, etc. Requires M M VDU at
BBOC. Approx. 2K £4.50
“Other software includes: Basics, manitors, games, etc
Send 50p for catalogue [refundabie first purchase)

No. 2 Glensdale Street, Leeds LS9 9JJ
Tel: Leeds 480987.)J. MORRISON(MICROS)

ZXB0 GAMES. Mastercode, Simon Says, Dr
Who, Alien Invader (for 2 players). The 4 on
cassette plus free leaflet on Cure for Load/
Save Problem plus How to Save £8 per K on
Additional Memory. Send £3 or SAE details.
Bobker, 29 Chadderton Drive, Unsworth,
Bury, Lancs.

ZX80 TURN TOY INTO POWERFUL
TEACHING MACHINE.
Multiplication tables for starting 2x to 10x plus full 1est
program. Cassette £5. Higher level 2x to 13x teaching
programs plus separate and inclusive testing programs
Cassette £5.
Seppling — Complete course covenng over 3,000
words. Split into sections according !o age. Each
cassette contains approx. 250 words in twelve pro-
grams. Designed for structured teaching at £5
S.A.E. for lists Turner Consuitants, 'Falconsbeck’,
Holbeck Lane, Windermere. Cumbria

CARDIFF MICRO

CENTRE

PETs

+
SHARP MZ-80s
-+
HEWLETT PACKARD
+
COMPUTER BOOKS

SIGMA SYSTEMS

54 Park Place
Cardiff 21515/34869

ZXB0 USERS, give ZX80 Basic the ability
to shrink strings to desired length, and star-
ting character, with a USR routine on C12
tape with full documentation for £4.50 all
inc. Richard Gate, 30, Penfold Road, Clac-
ton, Essex.

ZX80 BREAK-OUT. Live-action, no flicker
ball & paddle game — the first of its kind
for the ZX80, £4.00. ENHANCED Music? —
Output music from tape socket to recorder
or amplifier/speaker. Select note (including
semitones, octave and duration) as a string
input to build up tune — tune repeats until
break pressed, HEX loader routine includ-
ed, £3.00. Both run on unmodified 1K
ZX80. Inclusive prices for listing & details,
K. Macdonald, 26, Spiers Close, Knowle,
Solihull, B93 9ES.

NEW 4116 MEMORIES 8 for £24 .50 inc.
Offers wanted for 16 4027.

R. Green, 60, Lattice Ave., Ipswich.
Tel. 714716 evenings.

COMPUKIT SOFTWARE: Space In-
vaders®, Lunar Lander®, X-Wing Fighter*,
Startrek, Zombie, (8k). Computer Torpedo
Boat®, Hangman, Digiclock (H.M.S.), (4k).
" =real-time. All graphics. Microchess
available November £3.50p. each.
K. A. Spencer, 33, Alpine Gardens, Bath.

INTENSIVE COURSES IN

BASIC
AND
PASCAL
Including hands on mini-computer
operation.
These intensive courses are intended
to instruct from minimal knowledge to
an operational capability of computer
programming. Advanced courses also
available. Courses are fully residential
allowing maximum instruction and
programming time for the respective
periods.
BASIC - Weekend from Friday even-
ing to Sunday afternoon.
PASCAL - Full week Monday morning
to Friday Afternoon.

For further details, dates available and
fees, etc. Phone (0401) 43139 or write:
Dept CT3, Cleveland Business Services,
Cleveland House, Routh, Beverley,
North Humberside.

97



NEW REDUCED
PRICES
8K £399

16K £499
32K £599
RRP £795 for 32K

The PEDIGREE PETS
use BK M Basic M BK Per 32K &
new Impi Dard 1 Qreen Scree
Cassette Deck £56 extra  Full range of sof
Interface PET IEEE — Centronics Parallel
Not decoded £48.00 + VAT Decoded £77.00 + VAT

NOW IN STOCK
SUPER 80 COLUMN PET
only £825 svar

G\P" GET YOURSELF A,
©50°  PRINTER FOR
¢C" YOUR PET AND SAVE
A FORTUNE :

only + VAT
Interface Cards £49 ~

Full Pet Graphics including
cables Ready to go EX-STOCK.

Interfaces with APPLE, PET, EXIDY, TRSBO,
COMPUKIT and NASCOM.

| < PANASCOM 2 DISC DRIVES

o™ Add a powerful, double
density, mini floppy disc to
your Nascom system.
® Disc Controller Card (includes
Nasbus 6 S100 interface £
® Will control 4 Drives.
® CPM operating system.
® Extended Disc Basic
Compiler
® Power supply included

One Disc System — £488 + VAT
Additional Disc Unit — £298 + VAT

NASCOM 2 GAMES TAPE

featuring Space Invaders and Android Nim, Re-numbering
program and other goodies!

£7.50 +var

NEC
SPINWRITER

only
£1490

+ VAT

NEC's high quality printer uses a print “thimble” that has
less diameter and inertia than a daisy wheel, giving a quieter,
faster, more reliable printer that can cope with plotting and
printing {128 ASCII characters! with up to five copies, fric-
tion or tracter fed. The ribbon and thimble can be changed in
seconds. 55 characters per second bidirectional printing —
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.

TEAC
DISK
DRIVES

TEAC FD-50A has 40 tracks giving 125K Bytes
unformatted single density capacity. -
The FD-50A can be used in double density recording

mode.

The FD-50A is Shugart SA400 interface compatible.
Directly compatible with Tandy TRSBO expansion
interface. ;
Also interfaces with Video Genie, SWTP, Heathkit,
North Star Horizon, Supetbrain, Nascom, etc, etc.
Address selection for Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey

case.
£389 + var

Single +vAT Double
Disk Drive Em

Disk Drive

COMP POCKET COMPUTER
GREATEST BREAKTHROUGH
e

£89.90

+ VAT

COMPUTER
POWER THAT
ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!

® Programs in BASIC @ “QWERTY" Alphabetic
Keyboard @ 1.9K Random Access Memory @ Long
Battery Life.

Computer power that once filled a room can now be carried
in your pocket! It's easy to load with ready-to-run software
from cassette tape (interface and recorder optional) or
program it yourself in easy-to-learn BASIC. 24-character
liquid crystal readout displays one ling at a time. Special
feature s advanced non-volatile memory allows you to
power on and off without losing the contents of memory
Note: Memory must be transferred to tape before changing
batteries. Automatic statement compaction squeazes every
ounce of memory space. Features power-off retention of
programs and data. Poveerful resident BASIC language
includes multiple statements, math functions, editing,
strings, arrays and much more. Multiple program loading
capability subject to RAM availability. Carrying case and
batteries included.

Program
Real Estate £13.95
Civil Engineering £13.95
Aviation £13.95
Math Drill £8.95

Each  Program

Games 1 £8.95
Business Statistics  £10.96
Business Financial  £10.96
Personal Financial  £10.96

EXATRON STRINGY
FLOPPY
FOR TRS80

{Expansion interface
not needed)

only £169 + var

High Speed storage medium that is cheap and reliable.
Includes 20 wafers - M/C monitor - BUS EXPN cable. £169

YOU NEED NEVER MISS AN
IMPORTANT CALL AGAIN
TWO CORDLESS TELEPHONE
SYSTEMS — DIRECT FROM USA

THE ALCOM only £147 + vaT

Base station connects to your telephone line. Remote
handset clips to your belt and gives you push-button dialling
— Bleeps when call arriving — Nicad recharyeable batteries.
Charger in base unit.

LOW COST TELEPHONE EQDQIYQE
ANSWERING MACHINE % var

Microprocessor controlled answering machine. Plug into
your phone line. Records any phone call messages. Remote
bleeper enables you to listen to your messages from
anywhere in the world. Uses standard cassettes. Comes
complete with mains adaptor, microphone, remote hleeper,
base unit, cassette with 30 sample pre-recorded messages.

COMMERCIAL ® EXPANDABLE ® COMPLETE

WE USE THIS
MACHINE IN OUR BUSINESS

EXPANSION

Room for 3
500K per Drive gives
total of 1.6M Byte — 1 Drive

plus Cabinet £799 +vat

CP/M2
CIS COBO

TRS80
LEVEL 2 16K

Fully converted 1o UK T V. Standard Comes complele with
easy 10 follow manuals UK Power Supply — Casselle Leads
- Sample 1apes Special box 10 enable you 10 plug into your
own TV Recommended for first nme-buyers. Just plug in
and Qo Full Range of Software Available

Interface to Centronics Parallel for TRS80 £75.00 + VAT

only £295 - va1 TRS80
:Eéoanc your TRS80 by EXPANSION
32: Memory on board @ 'NTERFACE

Centromics paratlel port
Disk controller card Rea! g
ume clock Reguires Leve .
Il Basic Interface for 2 3
casseile decks complete
with power supply

TRS 80 - MODEL I

This new unit from the world's most successful micro company is
now available immediately with software.

The basic unit comes complete with 84 thousand characters
{bytes) of Memaory. The built in 8" Floppy disc adds another %
million extra characters including the disc operating system
More disc expansion is now available.

The Maodel Il is a complete unit with a full keyboard including a
numeric pad and 12 screen which gives 24 lines of 80
characters. The computer is supplied with both the disc
operating system and the Level |ll Basic

A full self test routine is written into the power up procedure 1o
eliminate incorrect operation. Both serial and parallel expansion
sockets are standard. A printer is @ plug-in operation

Both hardware and software necessary to talk to a mainframe are
included. Terminal usage is very passible. With the addition of
CPM2 you can operate with COBOL, FORTRAN, MBASIC,
CBASIC in which languages are many other applications
packages i.e. accounting, payroll stock etc.

64K 1-Disk Model II £1995.00 . .-
RRP £2250.00

£95.00 CBASIC £75.00 FORTRAN £220.00
L £400.00 M BASIC £155.00 WORDSTAR £265.00

THE VIDEO GENIE SYSTEM
EG3000
Series

WITH
® 16K user RAM
plus extended 12K Microsoft
BASIC in ROM @ Fully TRS-80 Level Il
software compatible ® Huge

range of software already available @ Seif contained, PSU,

UHF modulator, and cassette @ Simply plugs into video

monitor or UHF TV @ Full expansion to disks and printer
@ Absolutely complete — just fit into mains plug.

THE MARTELL
TV GAME

iQINNHA AHHYD ANY HSY)D HNO FHYIWNOD LSNr




THE NEW ANADEX
DP9501

'A PROFESSIONAL PRINTER

® Bi-directional printing
® Up to 220 chars/line
with 4 print densities
® 500 char buffer
® RS232C and Centronics
Parallel interface built in
® Full software control of matrix
needles allowing graphics capability
® 200 chars/sec ® Adjustable width tractor feed

All this for only £895 +VAT

THE ATARI VIDEO COMPUTER
GAMES SYSTEM ., g

Atari's Video Computer System
now offers more
than 1300 different game

variations and options in twenty
Game Program '™ cartridges!

Most Cartriages only £13.90 < VAT
Prices may vary with special
el editions Basic Maths. Airsea

< Battle. Black Jack, Breakout
CSa S round, Spacewar, Video
Jiympics, Qutlaw, Basketball,
» Hunt & Score*, Space War
Sky Diver, Air Sea Battle,
Codebreaker®, Miniature Golf

Extra Paddle Controllers  *Keyboard Controliers
— £14.90 + VAT — £16.90 - VAT

SPACE INVADERS NOW IN STOCK E25

TV GAME BREAK OUT
Has got 1o be one of the world s greatast TV gam Yo
get hooked. As featured in ETI Has

and lots of options. Good kit for up-grading o

games

MINI KIT PCB. sound & wision modulator, memary chip
and de-code chip Very simple to construct. £14.90 + VAT
OR PCB £2.90 MAIN LS| £8.50 Both plus VAT

WE ARE NOW STOCKING THE
APPLE Il EUROPLUS AT
REDUCED PRICES

16K £599
32K £649
48K £659

Getting Started APPLE |l is faster, smaller, and more
powerful than its predecessors. And it's more fun 1o use too
because of built-in features like
® BASIC — The Language that Makes Programming Fun
® High-Resolution Graphics (in & 54,000-Point Array! for
Finely-Detailed Displays. ® Sound Capability that Brings
Programs to Life. ®Hand Controls for Games and Other
Human:-Input Applications. ® Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per
formance in a Small Package. ® Eight Accessory Expansion
Siots to let the System Grow With Your Needs

You don't need to be an expert to enjoy APPLE Il Itis a
complete, ready-to-run computer. Just connect it to a video
display and start using programs (or writing your own| the
first day. You'll find that its tutorial manuals help you make it
your own personal problem solver

VAT

“Europes Largest Discount
Personal Computer Stores”'

NOBODY CAN GET NEAR OUR PRICES EXCEPT OUR CUSTOMERS

Please add VAT to all prices
phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number

MAIL ORDER AND SHOP:

14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 2987556 TELCOM G

NEW WEST END SHOWROOM:
311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN — 10am - 7pm — Monday to Saturday

% 'RELAND: 80 Marlborough Street, Dublin 1. Telephane: Dublin 749933
* COMPSHOP USA, 1348 East Edinger, Santa Ana, Califorma, Zip Code 92705

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

(" OMPUKIT UK101

* 6502 based system - best value for money on the market. « Powerful BK
Basic — Fastest around * Full Qwerty Keyboard + 4K RAM Expandable to 8K
an board, * Power supply and RF Modulator on board. # No Extras needed
Plug-in and go. # Kansas City Tape Interface on board. % Free Sampler Tape
including powerful Dissassembler and Monitor with each Kit. # If you want to

learn about Micros, but didn’t know which machine to buy then this is the

machine for you.

| 40 pin Expansion Jumper Cable for Compukit expansion £8.50 « VAT ]

vk QW KIT ONLY £179 . va
llay NO EXTRAS NEEDED

I__ Available ready assembled, tested & ready to go £229 + VAT j

NEW MONITOR FOR COMPUKIT UK101
® In 2K Eprom 2716 @ Allows screen editing ® Saves data on tape @ Flasting cursor @ Text scrolls down £22.00 - vAT

Super Space Invaders (8K)

FOR THE COMPUKIT Game Packs

£14.90 1 Four Games
£5.90

Space Invaders

Assembler Editor Chequers

Screen Editor Tape 2. Four Games Real Time Clock

2, Three Games 8K only Case for Compukit

Al Prices exclusive VAT
ENGLISH COLOUR TV/
AMERICAN NTSC
COLOUR MONITOR

Suitable for Apple, Atari and Texas 99/4 F298 VAT

HITACHI
PROFESSIONAL
MONITORS

9" — £129 £99.95
12" — £3499 £149

® Reliability Soiid state circuitry using an IC and silicon
transistors ensures high reliability. @ 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. ® Stable picture Even played
back pictures of VTR can be displayed without jittering
® Looping video input Video input can be looped through
with built-in termination switch. ® External sync opera-
tion (available as option for U and C types) ® Comp
construction Two monitors are mountable side by side in a
standard 19-inch rack.

£4.90

£2.90

10 for £4.00
£25.00
£3.50

£3.50
£24.90
£9.90

8MHz Super Quality Modulators
BMHz Standard Modulators

C12 Computer Grade Cassettes

Anadex Printer Paper — 2000 sheets

Floppy Discs 5% Hard and Soft Sectored

Floppy Dnisc Library Case 5%

Verocases for Nascom 1 & 2 etc.

Keyboard Cases

MEMORY UPGRADES
16K (8 x 4116) £29.90 -var
4K Compukit (8 x 2114) £29.90 - var

SPECIAL OFFER
We will part exchange
your Sinclair ZX80 for
any of our products.
Refurbished ZX80's—fully guaranteed 589.99”
(Supply dependant upon stocks).

Sy

S

We have one of the largest collections of Computer Books under one roof, along with
racks of software for the PET and TRS80
Come and see for yourself.

We give a full one year's
warranty on all our products.

RRP £740

16K £399 _
32K £449
48K £499 °

EXIDY
SORCERER

For Personal or Business Use.
32K or 48K memory. 8K Microsoft Basic in ROM. Dual
Cassette 1'0, RS232 10, Parallel 110 (Centronics)
Expansion  available through optional extra S100
Matherboard. 69 Key keyhoard including 16 key
numenc pad

our HEW

SHOWROOM &
SALES CENTRE AT

311 Edgware Road,
London W2.
Telephone: 01-441 2922

including delivery. Please make cheques and postal orders payable to COMPSHOP LTD., or

CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

COMPUTER
COMPONENTS

Telephone: 0101 714 5472626 (Part of the Compshop Ltd. Group)




ewBear

Computing Store Ltd

MZ-50K

NBMZ80K MONITOR LISTING ................ £15.00
NBMZ80K BASIC LISTING ........c.ccvuvnn... £30.00
NBMZ80K ZEN EDITOR/ASSEMBLER TAPE &

MANUAL: osmmnrronsss oo sbmsiiniag £19.50

MZ80K MACHINE CODE TAPE & MANUAL ... £22.50
MZ80K ASSEMBLY LANGUAGE TAPE &

MANUAL . .covvnmccmirmmosomvass sy £45.00
NBMZ80K V24/RS232 PRINTER INTERFACE .. £49.50

DISKS & PRINTER NOW AVAILABLE

A COMPLETE BUSINESS SYSTEM FOR
LESS THAN £2000.

MICROCOMPUTING I.C.'S "E"
MBI o wamnin e B TS
MC6802...........000000..... £10.50
i — AT | 5300 M PRINTESR
e 80/132 CH PER LINE (SWITCHABLE); 125 C.P.S: 2K
MoRBa - T £10.50 pnlnES| BUFFER; V24 RS 232/ CURRENT LOOP INTERFACE;
A AN - ®m | SPEED SWITCHABLE BETWEEN 110.9600 BAUD:
MCa062p 11L[LLL.. 288 P VARIABLE WIDTH CHAR AVAILABLE UNDER SOFT-
MC3459 .. ... .. oiinn . £243 applc computer WARE CONTROL: SPROCKET FEED; 4 x 9 DOT
ZBO0K ;5o e s sz £142.50 MATRIC; PAPER WIDTH 4.5” TO 9.5"
%gg g?g Sg m:i .............. £8.99 PF"CE 4
Z80 P10 25 Mhz. . ............. £T. Noem Star * HORIZON 99.00
ZBOSAD, ... e A
ZB0A CPU 4 Mhz .
Z80A P10 4 Mhz .. . SPECTRONICS U.V. EPROM — ERASING LAMPS

CTC I %1 {145 1]
e 13 NRoeN %0 PE 14 ERASES UP TO 6 CHIPS, TAKES APPROX.19 MINS. ... . ... £45.00
e S L e PE 14T ERASES UP TO 6 CHIPS, TAKES APPROX. 19 MINS ... ... £59.95
BESOMIA o i s o PE 24T ERASES UP TO 9 CHIPS, TAKES APPROX. 15 MINS .. ... .. £87.00
8545 CAT CONTROLLER .. PR 12ST ERASES UP TO 16 CHIPS, TAKES APPROX. 7 MINS. ...... £186.24
8551 ACIA ....oooooooo. PR 320T ERASES UP TO 36 CHIPS, TAKES APPROX.7 MINS. ...... £302.00
gggg e U.V. EPROM ERASING CABINET
B PC 1100 ERASES UP TO 72 CHIPS, TAKES APPROX. 7 MINS....... £693.00
8216 ..o PC 2200 ERASES UP TO 144 CHIPS, TAKES APPROX. 7 MINS. .. ... £1142.00

PC 3300 ERASES UP TO 216 CHIPS, TAKES APPROX.7 MINS.. . . .. £1595.00

E@G@E@@G 815 PC 4400 ERASES UP TO 288 CHIPS, TAKES APPROX. 7 MINS...... £2047.00
PROFESSIONAL PROM PROGRAMMER
- - FOR 2708/2716/2532 C?VCWBC&I'
= for the widest selection of computing books
NEW BOONK LIST

MEMORIES

/
) 4116 (16K DYNAMIC)...... ..
’ 2716 (INTEL + 5V TYPE) - ..

& £y

»
.,"--\3\'1_

PRICES FROM £565.00
SEND FOR FULL SPECIFICATION.

2T0B ey S R e s

NEWBEAR COMPUTING STORE LTD. (HEAD OFFICE) 40 BARTHOLOMEW STREET. NEWBURY. BERKS
TELEX 848507 NCS (MAIL ORDER) TEL.(0635) 30505
FIRST FLOOR OFFICES. TIVOLI CENTRE. COVENTRY ROAD. BIRMINGHAM. TEL. 021 707 7170

220-222 STOCKPORT ROAD. CHEADLE HEATH, STOCKPORT. TEL. 061-4912290

PLEASE ADD V.A.T. TO ALL PRICES.




