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Full hands-on Pro-Test of
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@S Produce the most ,# el
ULTRA-MEGA- AMAZING Games in
the entire known Universea!"’

TIMEGATE

—«——_ Quicksilva's 1st level two
~—game. The best space/time
-\._—..\'—--‘_"\la“
..c:t'?_/T adventure of 82, <=
= S

g
f/j 4, TIMEGATE
High speed graphics cormbing
with electrifying space
adventure makes TIMEGATE
the game af all games.

Fail the ruling sliens by
trawveling back through tirme
and blasting out their home
planat. Fight 30 space battles
o your journey, seeking the
time gates that lead to year
zero and the salvation of the
hurman race.

Features: A0, High speed
graphics, versatie scanning,
status and battle computers,
land & take-off from many
planats, tme-trawvel, S skill
levels, score & rating plus
S frae training program,

ORE NEW RELEAS =}
\ THE CHESS PLAYER
Who is ha? Dare YOL challengs him?
Hisk high stakes and pit your wits
aganst the chass game with personality,
speach and devasnatr ié_;q':l Bss skills,
¥ THE CHESS PLAYER costa less,
whila offering yvou more
Skill—bDoosting anjoyrment.
Features: 5 skill levels, ar alysis, copies
display and aill mowves to prancer or
screen, colour or B & W display, save
o QEME 8L By ERnt.
Personality & spoech
:7-
Z?-\-

SPEAKEASY

Add speech or music Lo you programs! SPACE INTRUDERS WHAT THEY SAY ABOUT
In response to massive damand, we have Z Er g - .
released SPEAKEASY for your own use FEEU_-"T“S < alier '_L}"F':‘ES- OUR ZXB81 GAMES:

and enjoyrment. randormm saucer ponts, 2nd

Sirngly record your sound onta a ——— attack wave mutant, .8 nazu\g r‘anl:asl_. icl.” [P.C.W.]

cassatte and play it iNto your Spectrum exploding alens, bonus basea _*“__| v =

wia load. The signal may then be edited 50,000 points, left-ri o ]
o L f EIERTS ju._.-l: ke & hl'_ IFG| thlr\g' (= RV e |

and replayed on commeand from your fire, sound effects and colour.
Basic or M/ program. st Qs Ao
NO EX TAA HARDWARE REQUIRED! "N, METEOR STORM

3 meteor types, 2 saucers, --Yerygood.” ".addictive geme..” [C&V.G
Edward deBono's Classic full screen wrap-around, Qs DE =1
- T oNus ship every 10,000 4 Better than any other arcade gamae
Simple rules and complex SLrateges points, amazing explosions, e 2 |SYT el
make the L-GAME an assaential for J eer

left-mght-thrusc-fire &

Also inchudas ‘{Iq, E;yﬁm' 8 Comprdaive hyperspace, sound effects " nicest games I've played on the ZX81.
. SR 5 CULSLE Mgy oG 3 =10 “ = R s g i
f versions of Mastermind & Pontoon and speech, All the tapes were impressively packaged...

Ag featured on TV, in Ecward de Bono's,

s Thinkng Cowrses,
L-GAME REACHES THE BITS OTHER
GAMES DON'T TDIJCH'.Q

ZX - B1GAMES SPECTRUM GAMES Flease send me the games as

Speakeasy m/c 48k £4.95 | Total chequa/P.0. enclosed
e 48k £EB8.95 * }
The Chess Player m/c 48k £E8.95 | e L e O e G T T St G L
ce lntruders msc 18k £E4.895 * |
Meteor Storm  msc 18k £E4.95 *
L-Garmea Basic 18k £3.95

[Which Micro & SR,

*THESBE GAMES INCLUDE BPECIAL BEABONAL DISCOUNTS, ORDER FIOW ' L iiiiiiiiieierrssrsrrrrsisissssssssrmrmretessssssesssssn sarasasasmsmnm
AND GET FREE KEYBOARD OVERLAY!

(O703) 20169
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What colour costs on the IBM; Micronet
800 trial run — sturdiness may not be an
asset on the BBC . . . plus reports and
pictures of what's happening in the micro
world,

_PCN SPECIALS

PCN’s Paperchase 18

Four chances to win a micro . . . Bend
your mind. And stay tuned.
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19

Your space — your letters. Your reward?
— £10 for the best of the batch.,

Random Access

Routine Inquiries 22

Chess programs 30

Champion David Levy explains how a
micro can beat the best.

Processing in parallel 32

Richard King introduces Occam — the
new language that runs several parts of a
program at once.

Oric Enterprise 34
Our mission — to boldly plot where no
programmer has plotted before on Oric.
Redefining characters 39

Three new ways to use the function keys
on Victor-types.

PCN PRO-TESTS

Software 43

New graphics packages put through their
paces: 3D for the Spectrum, GraphMagic
for the IBM and Apple. and EDG’s
Graphics System for the BBC.

Hardware 50

Richard King unveils Lisa and its ikons.
Full review of the Texet TX8000 — the
first colour computer to challenge the
Spectrum.

Peripherals 56

The Spectrum learns to talk, Apple’s new
printer means business and Commodore
machines team up with a new networking
switch.

Gameplay 67

. darts and soccer for the

Justout . .

Owerty, quirky and questionable. Max
gets to grips with your problems in his
regular help spot.

Microwaves 26

£5 for a hot shot hint. Your chance to
turn a tip into hard cash.

Readout 41

New books, some good . . . some not.
Each week we’ll process and printout our
reviews of what's new on the bookstalls.

Clubnet 76

Club and user group contacts at your

fingertips.
PCN Datelines 76

What's on and where, home and abroad.

PCN ProgramCards 79

A unique way to build up your listings
library. Cut out and keep.

Databasics 90

Your up-to-date guide to hardware and
peripherals. Latest prices, latest specs.

PCN Billboard 99

Buy. sell or swop through your free
advertisements.

Caver photography of Apples’ ikonoclastic Lisa by
| Chris Stevens ™
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Micronet makes good

You've got to be prepared to
put up with a few snags when
you use Micronet 800, but it's
worth the effort.

PCN put the new service
through its paces last week. We
downloaded a couple of the 100

free programs and checked out -

the news and information ser-
vices.

The subscription for the Pre-
stel-based system is £13 a quar-
ter. You also have to buy a
special adaptor (£57.35) that
connects your micro to the
telephone.

But, unlike the rest of the
Prestel service, most of the
pages on Micronet are free. All
you pay when using the system
is the cost of a local telephone
call.

The BBC micro, Apple II,
Tandy TRS80 models I and II,
Commodore ‘Pet” and RML
380Z machines can be hooked
up. Other machineswill jointhe
list as adaptors become avail-

able over the next few months. |

Using a BBC micro we found
that it pays to read the manual
carefully from cover to cover.
For example, you may have to
adjust the terminal software to
work properly on your machine
but thisinformation is buried at
the end of the manual.

You could also cut time by
SAVEing the adjusted soft-
ware on disk or 1200 baud
cassette.

Your telephone could pre-
sent another hitch. Five diffe-
rent companies make office
telephones, so the handsets
vary in size.

You get round this with a
hard-wired modem.

Home wusers, except those

with a Trimphone, won’t face
this problem because all domes-
tic telephone handsets are the
same size and the adaptor
provided should fit.
Downloading progrims
didn’t pose any problems. On-
screen instructions take you
through the procedure and
within a matter of seconds the
software issafely loadedin your
computer’s memory.

Bonus for BBC

Micronet has done BBC users a
favour — the service has added
25 new BBC programs to the
library of software available to
its subscribers.

Micronet organiser Tele-
map, had little trouble finding
the minimum 100 free programs
for the Apple 11, Tandy models
I and III, Commodore ‘Pet’
range and RML 380Z. Butitran
into a snag with the BBC micro.

Only a small amount of
software free of copyright res-
trictions is available. So to plug
the gap, Telemap turned to a
software house to provide 235
programs.

“The software house wrote a
special emulator package that
allows it to translate programs

from one machine so that they
canrunon adifferent machine,’
said Richard Hease, Micronet's
managing director.

‘They have adapted prog-
rams in the public domain.

This BBC bonanza has upset
the Commodore Users Group,
IPUG. The programs that have
been used, says IPUG, were
originally written for the Com-
modore ‘Pet’ or the Vic.

‘The BBC machine should
have been seen to have little
free software available,’ said
IPUG chairman Mick Ryan.

But there could be good
cheer for Dragon users plan-
ning to use the service. Telemap
may soon do the same for that
machine.

Sinclair
power pack

SINCLAIR is replacing faulty
power packs for the Spectrum
with little delay.

So far the company has been
able to send out new power
packs in place of recalled mod-
els within 48 hours.

And even last week, when
the company expected returns
to peak, it was hoping to make
sure that Spectrum users got
their units back within a few
days.

Sinclair found that up to
14,000 of its Spectrum power
packs could cause electrical
shocks. The company claims
the risk of that happening is
very slight, but if you find your
power pack has a black lead
with a white stripe you should
send it in to be replaced.

Sinclair’s address is: Sinclair
Research, Unit F, Borad Lane,
Cottenham, Cambridgeshire

Microsin
millions

If you buy a new machine this
year you'll be in good company.

One million people will buy
new microcomputers in 1983,
according to a report from Key
MNote Publications.

Key Note estimates that
there are already 965,000 of you
with your own micros, and this
may be a conservative figure —
another research organisation,
Mintel, puts the figure at one in
30, or close to two million.

Half of the new sales this year
will be Sinclair machines, while
sales of Acorns will outstrip
Apple and Tandy put together,
according to the report.

That would bring the num-
bers of Sinclair systemsin use to
95,000, with 170,000 of you
using Acorn machines. Com-
modore is expected to hold
second place in the UK, with
320,000 users by the end of the

car.

@ PCN charts the top selling
micros — page 5.

Microsoft scans High Street

YOU should soon be able to
buy software products like MS-
DOS and Multiplan over the
counter.

Microsoft, the US software
house that supplied the IBM
PC’s operating system, is look-
ing for retail sales in the UK. In
fact. new UK general manager

David Fraser has been hired to
oversee its move into the High
Street.

Microsoft set up in Europe
nine months ago and concen-
trated initially on getting sys-
tems builders started with its
products,

Now, it plans to launch a

Now you can create your own sound effects on your ZX81 or Spectrum. Bi-Pak
Semiconductors has produced the ZON X sound generator to produce a wide
range of sound effects. The unit uses the three-channel-plus-noise sound chip
—which means the pitches and volumes of the three channels can be controlled
by simple statements. At £25.99 for the ZX81 and £32.75 (including special
adaptor) for the Spectrum, users can add sound effects to their silent games or
compose a musical piece, ZON X is available from Bi-Pak Semiconductors, 63a
High Street, Ware, Herts SG12 9AD, Ware 3442,

series of new games and busi-
ness packages for the retail
market.

Business tools thought to be
on the way from Microsoft
include database management,
word processing, and charting
utilities.

MS-DOS appears regularly
on new micros but Microsoft
also expects it to sell through
shops, along with its games,
assemblers, link loaders, busi-
ness tools and other products.

Mr Fraser joins the company
from Commodore, where he

was UK sales manager.
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The day when applications soft-
ware will be supplied not on
floppies or tapes but on chips

approaching.

It will dawn later this vear in
the word processing arena —
Intel plans to launch an 82730
‘text co-processor’ chip that will
cost about £25 in the autumn.

That will mean more power-
ful word processing at a lower
cost for users, according to
Intel. In the long run, the
company predicts, the scope of
dedicated co-processors run-
ning specific tasks alongside
standard workhorse processors
is virtually limitless.

The 83730 is likely to be
incorporated into Intel and
other manufacturers’ systems
to word processing. [t offers 200
characters a line, 2,000 scans
each frame, windows, two cur-
sors, zoom feature, a virtual
screen mode and other func-
tions.

According to Intel it can be
used with eight-, 16- or 32-bit

with their own processorsis fast

PCN MONITOR

data buses, executes high level
commands, and handles linked
data structures.

‘We are giving the word
processor designers facilities to
implement features which pre-
viously were very clumsy.’ said
Intel’s Bill Ringer.

The #2730 will run with
Intel’s eight- and 16-bit proces-
sors, and also with other popu-
lar microprocessors, the com-
pany claims.

It isn’t Intel's first co-
processor, butitisits closest yet
to an ‘applications chip’, and it
makesthe possibility of applica-

Intel pays its way
forsilicon software

tions software embedded in
silicon look more and more
likely.

The 82730 can be used in
combination with the 82720
graphics chip to increase the
variety of output from the word
pmcessing S}’SIEI‘T‘I_

Beyond that, the ‘limitless’
possibilities may point to a
revolution in applications soft-
ware. Producers of packaged
software could find that the
semiconductor industry’s lead-
er has cut the ground from
under their feet.

Epson makes
more of
the matrix

EPSON has released two suc-
cessors to the MX 80, the matrix
printer that has become the
Model T ofthe personal compu-
ter printer scene.

The FX 80 can define extra
symbols or characters, 256°
characters can be stored in its
own RAM, which can also be
used as an input data buffer.
Other features include a speed
of 160 characters per second
and any of nine selectable bit
image storage modes.

The RX 80 can print at 100
cps and has two 96-ASCII
character sets, plus 11 interna-
tional character sets.

Newdisk
fromIBM

From June you will be able to
buy a beefed-up IBM PC with
up to 640 kilobytes of user
memory and 2 megabytes
online.

IBM has launched the XT
(extended) version of its PC,
with greater user memory,
DOS Release 2, and a 5Yin
Winchester disk. And it has a
higher price tag — the mini-
mum system will cost you
£4.858.

The unit is not thought to
push back any technological
frontiers, despite the fact that
removable Winchesters are just
around the corner and IBM is
the company that gave this disk
technology its name.

The disk will vastly enhance
storage options on the PC. The

were twin 320K floppies from
IBM and rather more from
other suppliers. A hard disk
bearing IBM’s name is likely to
be pricey.

Other storage options could
be on the way.

Ider snagé Acorn 'chlp smth

Any problems with the memory

| chips in your BBC micro could
| easily turn into major difficul-

ties.

That is because Acorn has
soldered the memory chips into
the main board.

" So, if you go get a bad
memory chip it will be difficult

to remove — you probably |

won’t be able to do it yourself
unless you have plenty of ex-
perience and a well-stocked
tool kit. Acorns claims that
soldering the chips makes the
BBC more reliable because it
ensures that they won't come
loose in tramsit. Anyway, a
spokesman for the company

| added, RAM chips don’t fail.

pl‘L“-—'iOu!& storage arrangements |

The second half of the Acorn
explanation doesn’t seem to go
along with the fact that the first
thing that most computers do
when they are powered upis to
run a RAMtest. Nor does it
match the experience at PCN

where RAM chips have been
known to fail. It doesn’t even
explain the long delays in BBC
deliveries.

Acorn’sadvice if you do have
trouble with a memory chip:
send it to your nearest Acorn
service center.

PCN
THREEBIES OFFER

Or, as we prefer to call it, the
something-for-nothing reward.
Allyouhave to doistokeepthis
PCN Threebies Offer coupon,
together with the coupon that
you will find in issues 2 and 3.

Save them, and we will send
yvou a brand new, crisp green
one-pound note.

What's more, there is literal-
ly no limit to the number of
pound notes that we have to
give away. Everybody can have
one.

Make sure you get next
week’s issue of Personal Com-
puter News to find out more.

[t's money for nothing.

(J

i B
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Is Apple going so?

Help may be on the way for all
of vou Apple users who're
bothered and bewildered by the
company’s failure to rectify the
bugs in Applesoft Basic. Dis-
gruntled Apple users in the US

are taking matters into their

own hands.

APFLE., the large American
user group, has asked for sug-
gestions for a new language for
the Apple II. “The company
seems to have lost its sparkle,’
said Val Golding. a founder
member of the Seattle,
Washington-based group. ‘Re-
cently it really hasn’t made
much ofanefforttoimprove the
software.’

That is obwviously not true of
Apple users. Several have
already come up with sugges-
tions, and eight machine code
programmers have offered

their services for the project.

Now Golding is planning to
hold a conference to discuss
proposals sometimes this -au-
tumn. He expects real work to
begin in December.

‘A.P.P.L.E. now has the
muscle to make this possible.’
Mr Golding added. “We have
enough members to make a
market so we decided to do it
ourselves.”

Imagine: two
more games

Imagine, the company that
broke away from Bug Byte, has
released its second batch of
games.

Ah Diddums runs on the ZX
Spectrum,  while  ‘Catcha
Snatcher’ is designed for the
Commodore Vic-20.

Bothcost£5.50 and shouldbe
available at WH Smith and
other dealers around the coun-
try this weekend.

*Ah Diddums’ is a Pac-Man
— like game in which toys try to
evade a giant ball of plasticine.

In Catcha Snatcha the object
is to prevent larcenous grannies
from shoplifting. The grannies
are caught and hauled off to the
boss’s office, while lost children
are chased around a maze.

‘Organic expansion’ for ZX81

If you add BASICare organic
modules to your ZX81 you will
eventually be able to replace
your Sinclair with an 8088 16 bit
processor.

BASICare’s organic micro
concept allows a ZX81 to be
expanded to almost unlimited
amounts of memory by con-
necting vertically stacked mod-
ules. The system uses memory
paging to extend the logical 64
kilobyte address space. Other
modules provide extra input/
output facilities, definable dis-
play characters and non-
volatile memory.

But BASICare plans to take
the add-on business toitslogical
conclusion by ousting the Sin-
clair from the system and offer-
ing a processor that will make
better use of its features. The
company intends to exploit the

expected flood of software for
the IBM PC and its compatibles
by offering a 16 bit processor
and the MicroSoft Disk Operat-
ing System (MSDOS).

The BASICare concept will
also be broadened to accommo-
date other popular small micros
so their users will also be able to
make use of the Organic Micro.
The first on the list is the ZX
Spectrum. Also on the draing
board is a fast loading cassette
machine.

The processor will be cased in
a moving keyboard section,
making the ZX&1 completely
redundant. Peter Choi of
BASICare expects it will be
another year before there are
enough 16 bit applications
programs to make the proces-
sor attractive to many users.

The system enables you to

tailor the features of your micro
to your own requirements. Be-
cause the add-ons are modular
they can be increased or re-
placed at will.

BASICare sees solid-state
memory  replacing  small-
capacity disk drives in home
units. It claims the cost of
memory chips are coming down
sothatlarge-mapped memories
backed-up by low-cost tape
technologies make a viable
alternative to disk drive units.

PCN will take a closer look at
the BASICare concept in next
week’s peripherals section.

High street
selection

You may not have to travel so
far to find the micro of your
chaice in future.

For the first time, selected
branches of Boots, Greens,
Curry’s and John Menzies will
be selling the Spectrum. as well
as the other Sinclair products
already in stock.

And WH Smith will soon
begin to stock the Oric and the
Commodore 64 as well as the
Sinclair ZX81 and Spectrums.

The Oric is due to make its
appearance at the high street
booksellers in April but no
dates are available for the
Commodore machine.

Coleco gives game away

Two US companies are using a
home wersion of a popular
arcade game to lure you to their
games machine this summer.

CBS Electronics and [deal
Toys plan to give a version of
Donkey Kong away with every
sale of their new Colecovision
games machine. The system,
will set you back £130.

Ideal Toys' spokesman
Richard Ault says the company
hopes to release a computer
keyboard for the Coleco
machine in September, allow-
ing the games unit to function as

a fully programmable com-
puter.

The machine has sold well in
the US and Canada since its
launch last summer, and is
expected to sell even better
once conversion packages are
released to allow you to play
Intellivision and Atari VCS
games on it. -

In the meantime versions of
Donkey Kong for Atari and
Intellivision will be released
with the games unit in June.

The Coleco games machines
is previewed next week in PCN.

GALAXIAN

‘Blast or be blasted! That’s the name of the game.' Atari introduces you gently to
two new software cartridges for its 400 and 800 Home Computers. On the
receiving end in Galaxian are Drones, Emissaries and Hornets; Defender
features aliens over-running the earth. For £29.99 each you can practice for the

day when it actualy happens.
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comes in

VISIWORD is on its way at
last, as the company that
brough you VisiCalc tries its
hand at word processing.

Rapid Recall, which distri-
butes VisiCorp products in this
country, says it expects to have
the package in stock for the
IBM PC at the end of this
month.

At £310 VisiWord isn't
cheap. But Bill Tauskey, Visi-
Corp's word processing pro-
duct manager, claims the price
is justified because the pack-
age's features make it a kind of
stepping stone to the eagerly
awaited VisiOn operating en-
vironment.

‘VisiWord is able to interface
directly with VisiCalc and Visi-
File’. said Mr Tauskey. ‘50 you
will be able to take information
from VisiCalc, and insert it into
a VisiWord document. or even
do the reverse and insert in-
formation from the document
into VisiCale or VisiFile.’

This is done by means of the
‘window’, concept that is at the

At last, VisiWord

heart of VisiOn, the integrated
package due out this summer,
according to Mr Tauskey. Visi-
Wordusers will be able to givea
command to open a window on
VisiCalc or VisiFile while edit-
ing a document.

The program will then go to
the disk and retrieve the file
requested, and display it in the
window, an area of the screen.
The user can edit the informa-
tion and include it in the
document.

What the user cannot do is
RUN either VisiCale or Visi-
File at the same time as Visi-
Word is RUNning. S0 you can
only retrieve ready-prepared
files created beforehand with
Calc or File.

If you buy a copyof VisiWord
now, you'll need an upgrade to
use it — and any other Visi
products vou may have — with
VisiOn although files you cre-
ate will be compatible. But that
will cost you "a nominal charge,

at most’, according to Mr Taus- | 1

key.

i Al
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The Silicon
Office —
at a stroke

Sirius and Victor owners will
soon be able to buy an inte-
grated office package that has
become a bestseller among
Commodore users.

Silicon Office, a favourite
with CBEM 8096 users, offers a
dedicated word processer com-
bined with a powerful database
and sophisticated calculations
facilities.

The package has been re-
vamped and upgraded by the
Bristol Sofiware Factory but
the price remains the same at
around £900.

Even though it’s written in
machine code, the program
swallows up a hefty 120K of
memory so the minimum RAM
required for this 16-bit imple-
mentation is 256K.

‘Without the limitations of
96K of memory we have been
able to re-write the program to
include a number of major
improvements,” said Mike
McDonald, of the Bristol Soft-
ware Factory.

Moving between one part of
the package an another has
been made faster by the intro-

Mike McDonald

duction of single keystroke
commands. As a result it is
impossible to switch from typ-
ing a letter to looking up a
report or carrying out an
accounting operation.

Because all the parts of the
package areinterlinkeditisalso
possible to use the calculation
facilities to update the database
while inserting the information
in a letter you are typing.

IBM PC and DEC Rainbow
users should be able to lay their
hands on a version for their
machines in June or July.

CO~NOONHLWNE=
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PCN Charts

The prices quoted are for the no-frills models and include VAT,
Information for PCN’s Charts has been culled from retailers
throughout the country and compiled by MRIB, London.

Top Twenty=£1,000

BBC Model B £399
Sinclair ZX81 £50
Newbrain AD £228

Commodore Vic-20 £170

Acorn Atom £174
Apple Il £776
Sinclr Spect 16K £125
Atari 800 £400
Atari 400 £160
Commodore 64 £345
Dragon 32 £200
Jupiter Ace £90

Texas T199 £150
Colour Genie £224
Oric 1 £100
Sharp MZE0A £549
Commodore 500  £799
Tandy TRS (C/C) £240
Epson HX20 £472

Commodore 4016  £632

Top Ten £1,000=£2,500

Sirius 1 £2,754
Olivetti M20 £2,754
Apple 111 £2,780
Osborne 1 £1,581
HP 86A £1,541
Commodore 710 £1,475
Xerox 820 £2 415
Superbrain 11 £2,185
Micro-Mimi 802  £1,720
Sanyo MBC 1000  £1,195

i

(AC)
(S1):
(GR)
(CO)
(AC)
(AP)
(SI)
(AT)
(AT)
(CO)
(DR)
(JU)
(TE)
(LO)
(OR)
(SH)
(CO)
(TA)
(EP)
(CO)

(SA)

AC — Acorn Computers. AP — Apple Computers. AT — Atari
International. BM — British Micro. 60 — Commodore. DR —
Dragon Data. EP — Epson. GR — Grundy Business. HP —
Hewlett-Packard. 16— Icarus Computers. JU— Jupiter Cantab.
L0— Lowe Electronics. OL— Olivetti. OR— Oric. 08— Osborne

Computers Corporation. RX — Rank Xerox. SA — Sanyo
Marubeni. S$H — Sharp. 81 — Sinclair. TA— Tandy.TE — Texas
Instruments.
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MONITCO

Another £600to break
the IBM colour bar

All you'll get if you hope for
cheap colour graphics on your
IBM Personal Computer at the

moment is the blues (mental,

not chromatic).

As things stand now you have
to spend up to £600 on a colour
monitor that understands the
US standard signal, called
NTSC.

This is the only form of
output from the colour/
graphics card supplied by IBM
as an extra on the PC.

The difference between

NTSC and the UK standard
PAL means that UK television
sets are out of the question.

For UK users, colour costs can kill

And attempts torig up an RGB
monitor yield anaemic tints.

The colour/graphics card has
two output sockets; one for a
composite NTSC signal and the
other for a 9-pin direct connec-
tion NSTC signal.

The second of these can, in
theory, be used to drive an
RGB video. But, in practice,
applications programs treat the
monitor as monochrome and
any colour that gets through is
vague and undefined.

Colour monitors supplied by
dealers include models by
Princeton Graphics, Luxor,
Electra-Home and Microvitec.

IBM itselfl includes no colour
monitor in its catalogue.

Whether the company will do
so in future, or whether it will
supply a colour/graphics card
with PAL output, is a mystery.

IBM habitually refuses to
comment on what it quaintly
calls ‘unannounced products’.
Butaspokesmanconfirmed last
week that it doesn’t regard the
PC range as complete.

‘Ifyou waituntileverythingis
in place before you launch you
could wait forever,” hesaid. *As
soon as we had a minimum
amount of equipment with the
PC we launched.’

There are murmurs that IBM
is developing a modulator, and
a high resolution mopochrome
monitor is thought to be on the
way. This would atleast provide
for monochrome graphics, un-
like the screen supplied.

If you can afford almost
£3.000 for a personal computer
another £350 or £600 for a
colour monitor might not seem
excessive.

But the lingering US orienta-
tion of IBM’s PC does seem a
little odd, in view of the length
of time that passed between the
system’s first US appearance
and its launch in Europe.

Acorn disk
slips £100

Neverletitbe said that the news
isalwaysbad. Acornhas justcut
the cost of its 800K disks by
more than £100.

The Acorn Dual Disk Drive
used to cost £918.85, but in the
company’s latest price list it has
come down to £803.85.

The reason for this generos-
ity, according to Acorn, is that
‘the machines have been selling
better than we anticipated and
the opportunity was there to
bring the price down.” Econo-
mies of scale, in other words.

Most of the users of the disk
units are in schools or
businesses, the company said.
But buy now — no further price
cuts are expected.

Insurers move into micros

It's becoming a lot easier to get
insurance for your micro. But it
pays to shop around.

Major companies such as
Commercial Union, Eagle
Star, British Engine (part of the
Rovyal group), National Vulcan
(partofthe Sun Alliance group)
and Trident General are now
providing special policies for
low cost micros.

Ifyouare strictly a home user
you may be able to extend your
household contents policy.
Commercial Union, for exam-
ple, offers an add-on to its
‘Golden Key' and ‘Silver Key’
policies to cover micros for both
accidental damage and
machine breakdown.

‘We recognised that people
as individuals are now buying
computers in increasing num-
bers so we have been forced to
adapt to the changing market,’
a spokesman said.

The add-on costs £10 a year
forequipment up to the value of

£400. Thereafter the cost is 2.5
per cent of the value of the
equipment insured.

This special scheme applies
only to micros used in the
home. However, if you are
using a micro in your business it
may be possible to obtain a
similar extension to your office
contents insurance, The cost is

also likely to be 2.5 per cent of
the value of equipment.

If you want to insure vourself
against loss of data, loss of
earnings or the cost of hiring a
temporary replacement for
your computer, all five com-
panies offer tailor-made poli-
cies to cover you against these
eventualities.

Age of
the Sage

A new system for the pricey end
of the marketis onthe way from
Bristol-based TDI.

The company is about to
deliver the Sage IV, an Amer
ican-built 16-bit micro that will
cost £5,577 in its basic form.
TDI is naturally bullish about
the machine, but one of its
dealers has gone further: ‘I
think from June onwards Data
General and DEC will start
losing sales.” he said.

Be that as it may, the Sage IV
has — on paper — an impress-
ive specification. Built around
the 68000 processor, it has a
maximum of one megabyte of
RAM and is due to support up
to 200 megabytes on-line.

[t can also accommodate six
users, and offers them a choice
of four operating systems— the
UCSD p-system, BOS, CP/
M-68K, and Mirage (for APL
work).

IDS 2009
launched at
IBM end of
PC market

A company that cut its teeth
making printed circuit boards
forsystems builders is to launch
its own micro. Interactive Data
Systems of Milton Keynes says
it will have its 2009 system on
sale in two or three months.
IDS  managing director

James Spencer revealed that
the 2009 will feature eight and
l6-bit processing by incorporat-
ing Z80 and 8088 processors.

Other features promised, in-
clude an S-100 bus. twin 400K
floppies and an array of prog-
rammable keys.

Spencer says the system’s
main appeal will lie inits overall
specification in relation to its
price — the 2009 is expected to
sell for £1,995. He calls it ‘a
personal computerif you follow
the IBM notation’.

The machine, he says, is ‘UK
designed and built except for

the disk drives, which are
American, and the monitor,
which comes from Italy.”

But the way things are going,
the 2009 may be available in
Holland before the UK. Be-
cause of links with the Dutch
company Systel Automatiser-
ing, marketing and distribution
arrangements on the Continent
are more advanced than they
are here. Three hundred units
have already been ordered by
an Italian organisation.

The company is now looking
for dealers in the UK who can
handle high volumes.
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THE BUSINESS SOLUTION

INTEGRATED
LEDGER
| ACCOUNTS .

With the purchase of a

W Vis OSBORNE

=401 @coppia 11E +111 NEC PC8000

As vou know account ledgers can cost anywhere from £250 to £600 per ledger

likewise 6 integrated ledgers from £1500 to £3600. Silicon Valley having recently
negotiated a large quantity of packages, can now pass on to you this amazing
free offer of all six NOMINAL, PURCHASE, SALES, INVOICING, STOCK
RECORDING and PAYROLL, with our
AMBASSADOR CLASS SERVICE
Other packages we sell are:

Bos. Peachtree, Padmede, Systemeatics, Vlasak etc., Visicalc, Visitrend/Plot etc.,
Supercall, Micro modeller, W/P, Wordstar, Spellstar, Mailmerge, Select,
Perfectwriter, Easywriter, The Last One, D Base 11, Cardbox, Visiword.

Some of our other offers

Osborne Double Density + OKI M80 Printer £1375
Osborne Double Density + Praxis +104 Column + Monitor £1699
Applell E + OKI M8O Printer £ 845
NEC PC 8000 64k 2 Drives, Monitor, Keyboard + New Epson RX100 100cps P.O.A.
Sirius 1 1.2 M.Bytes New Epson FX80 100cps £2395
Sirius 1 2.4 M.Bytes MX100 FTIII or TEC 25cps Daisy wheel £2895

SILICON UALLEY  mormeer
COMPUTER CENTRE [

Unit 104/105,

Q\CH
NALLE

London Suite 104/8 Manchester 12 Lever Street 16 Baldwin Gardens,
Hatton Square Piccadilly Helborn,
- Baldwins Gardens Manchester London EC1N 7RJ
London EC1N 7RJ 061-228 1686 BALDWINS
01-242 2803 : 061-792 2723 3 b l-
_‘1
Glasgow 041-638 3487 Bristol 0272-214 572 %2
-4
& =

HOLBORM




GREAT NEW
SOFTWARE DEAL

GREAT NEW BUY ‘N TRY SOFTWARE DEAL

There’s a great new deal for your software shopping. We call it buy ‘n try. And it's as simple as that!

Buy any item from our software range .... and use it as long as you wish. Whenever you want a new program ...
we'll buy it back for a full 80% of the price you paid against your next purchase of equivalent or greater catalogue
value .... any time within 6 months of purchase. i
So you can always keep up to date with the latest software and games releases, without burning a hole in your
pocket. '

How it works
Example: Buy a game for £10..... enjoy it to the full, and return it when you're ready to order something else. We'll buy it back
for £8, so if you want another £10 game, simply send us the difference (£2). There’s just one simple rule ... we can only agree to
buy back software that's in working order. .

* You get the enjoyment of £20 worth of software for just £12. * It gets even better the more often you change!

Look at our super selection and complete the order form to take advantage of the hottest software deal ever, or telephone
your order to Software Centre on 01-487-5974, quoting your Access/Barclaycard number (24-hour service)
B.B.C. MICRO cont. MemReqd  Supoher Code Ne Prige
Laser Command B/A 32K Micropower 248033 6,95
Astro Navigator B/A 32K Micropawer 24B034 £4.95
Chess B/& 32K Micropower 248035 LE.95
MemFeqd  Supplier Code No Price :gc:]aer:“?fh 32K Micropower .’4.&"}3? £6.95
re Micropowes 24804 £6.95
Atom Chess 126 Buy Byts 02A001 £2.00 Cowhoy Shoolout 32K Micr ' 24803 (5 95
DO 248038 £5.95
ACCTAIOM 37 FP Bug Byte (EAE, EBO0  ypnchyman MIEFGDOWES 24B03S £5.95
Atom Breakout 4K Buy Byte 024003 E£16.00 2 SRt £
Fruit Machine - K Bug B 024004 gagn oo e il has
B e : Eldorado Gold B/A 32K Micropomer 24H04° £5.95
inball 16K Bug Byte 02A004 £450 gy otte B/A 1K Micropewer 24B042 r49s
Atom Inwvaders 12K Bug Byte 02ADOS 800 o : 5 %

3 eversi 2 B/A 32K bscroponwer SABE03 £4.95
Galaxian 12K Bug Byte 02A006 £8.00 o YS— @04 8.5
Alom Man 12K Bug Byte gzaoa? £8.00  pyinrs Budget Micrapawer 248045 £6.95
Labyrintr 12K Bug Byte 024008 €700 Constellation B/A 32K Micrapower 248046 2595

Disassembler Micropower 24B04T 595
World Geography 32K Micropower 248048 595
B.B.C. MICRO [ 0 .
] ] ] Junior Maths Pack 32K Micropower 248050 £5.95
E Startrek/Candylloss AorB 1J K Software 338001 £6.50
i i 6 Games AorB | JK Software 138002 £4.50
g';;ﬁ mﬁg’ﬁ o ﬁ Sﬁg s tog0  Mutant inv/Breakout AorB UK Sofware 338003 £6.50
Golf 30K Bug Byte 028003 f550 ©DeepBeebBorA A2k | J K Sohtware FIR004 £4.50
Dragon Ques 1 16K Bug Byte 02B004 g11.5p BeebmunchBorA 32K 1K Software 33BO0S £68.50
Fruit Machine 8 Bug Byle 0IB006 £5 50 Super Hangman B or A 32K | J K. Software 3006 £4.50
B.B.C. Airift B Bug Byte f2B00T g560 JDMazeBora 42K | J K Software B £4.50
Polaris 3K Bug Byte 02B00R g55q Invaders A | J K. Scitware 3B e £5.50
BC. Chess 33K Bug Byte 03B009 £8.00 Invacers Bor & 32K | K Software JAB00E £7.50
B.B.C. Backgamman AB Bug Byte 02B010 fapg UVordproBorA 2K I Software 338010 £10.50
BB.C Mulifle 16K Buy Byte 028011 £15.00 Atlantis/Seramble azK 11K Solware 338011 £7.50
B.B.C. Micro Derby AB  BugBye 028012 550 |09 HER, o = fheit Jollam il £4.50
Database Cosma 038013 t1g5p Hyperdive 32K LGk Soktviate 338013 £l
Stock Gantrol o = 038014 £19.50 Sirato Bomber 32K 1J K Software 33B0T= £7.50
Commercial Accls Cosma 038015 £19.50
Home Accounts Cosma 03B016 £19.50
Invoices/Statement Cosma 03Bo17 £19.50 GON 32
Beabtrex Cosma 03B018 £7.95
Time Traveller Cosma 03RS £6.95
Invaders Cosma 03020 £6.95  Area Radar Contral Cosma 03Co01 6,95
Character Generalor Cosma 038021 £19.50 Danger Iskand Cosma 03aco02 £6.95
5.T.P. (Word Processing) Cosma 03Bo22 £19.50 Pairs Cosma 030002 £6.95
Mailing List Cosma 03B023 £19.50  Berserk (car) Dragon Data 170004 £19.95
Star Maze 32K Database 158024 £7.50  Meteorowds (can) Deagon Data 170005 £19.95 .
Beet-Chase 2K Database 158025 £7.50 Cosmic Invaders (can) Dragon Data VTO00E £19.95
Cookbook Wizardry Database 158026 £7.50  Ghost Attack (cart) Dragon Data 170007 £24.95
Hydraulics 14yrs Database 158027 £5.50 Cave Hunter (cart) Dragon Data 170008 £19.95
Elactric 14yrs Database 158028 £5.50  Starstup Chameleon (can) Dragon Data 170009 £19.95
Swoop B/A a2k Micropower 248029 £68.95  Asiroblast (cart) Oragon Data 17C010 £19.95
Alien Destroyers 2K Micropower 248030 £6.95 Chess (cart) Dragon Data 17C01 £19.95
Galactic Commander 32K Micropower 24803t £6.95 Dragon Selection One Dragon Data 170012 £7.95
Timetrak 32K Micropower 24B032 £6.95 Dragon Selection Two Dragon Data 17C013 £7.95
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Mansion Adventure
Jerusalem re
Williamsburg Adventure

Invaders Revenge »

BUY ‘NTRY .... THE

Microdeal
Microdeal
Microdeal
Microdeal
Microdeal
Microdeal
Microdaal

WAY TO GET THE BEST
FROM YOUR COMPUTER

Software Centre’s great Buy 'n Try deal
stops costly mistakes by making sure you only
keep what you really want. It simply makes more

sense to buy ‘n try.

£8.00
£8.00
£8.00
£8.00

£8.00
£8.00
£8.00

Planet of Death

Inca Curse 48K
Ship of Doom 48K
Espionage Island 48K
Reversi/(thello

Club Record Contir 48K
Caollectors Pack 48K
G1: Games 1

G2 Games 2

G3 Games 3

G4 Games 4

G5 Games S 48K
Pastimes 1
Pastimes 2
Space Raiders
Planetoids
Hungry Horace
Bigrhythms
History 1
Geography 1
Inventions 1
Music 1

English Literature
Chess 48K
Flight Simulation 48K
VU-CLAC

VU-FILE

VU-3D

Arcadia

Scramble

Master Chess

Sorcercers Castle

Caosmic Raiders

Krazy Kong
Astro Scramble

Arcade
Spectral Invaders

Spectres

Aspect Editor/Assambhe

Gulpmarn 16/48K

Infa Red 16/48K

Nightflite 16/48K

Turtle 2 16/48K

Ultra Violet 16/48K

Oirbiter 16/48K

Speakeasy 48K

Timegate

The Chess Player 48K
Space Intruders. 18K
Meteor Storm 16K
L—Game Basic 16K
Database Management

Stock Control

Commercial Accounts

Artic
Artic
Artic
Artic

L
ICL
ICL
(=8
ICL

L
=
ICL

ICL
IcL
L
ICL
IcL
ICL

Microgen
Psion

Psion

Imagine

Micro Gen
Micro Gen
Micro Gen
Micro Gen

Catech
Bug Byte
Bug

Software Masters
Software Masters
Saftware Masters
Saftware Masters
Saoftware Masters
Saftware Masters
Quicksiiva
Quicksilia
Cicksilva
Quicksilva
Cuicksilva
Cuicksilva
Cosma

Cosma

Cosma

250001

250002
250003
250004
260005
270006
270007
270008
270003
270010
270011

270012
270013
270014
2700mS
270016
2707
27008
27009
270020
270021
270022
270023

- 060024

28D025

280027
280028
050029

060031
0eD0o32
060033
07D034
070035
070036
020037
(20038
020039

080041
080042

080044
080045
120046
120047
20048
120049
120050
120051

030053

£6.95
£6.95
E£8.95
£6.95
£7.95
£9.95

£4.95
£4.95
£4.95

£4.95
£4.95

£4.95
£4.95

£6.95
£6.95

£6.95
£6.95
£6.95
£7.95
£7.95
£8.95

£9.95
£5.50

£6.95
£5.50

£5.00
£5.00
£5.00

£8.00
£9.00

EEI.TS
£5.95

£7.50
£5.95

£6.95
£6.95
£4.95
£4.95
£3.95
£19.95
£19.95
£19.95

SINCLATR SPECTRUM MemReq'd Supplier Code No Prica
Home Accounts Cosma 030055 £19.95
Invoices and Statements Cosma (30056 £19.95
Pharoahs Tomb (4 games) Cosma 030057 £18.85
Character Generator Cosma 030058 £19.95
Mailing List Cosma 030059 £19.95
ST P Word Processing Cosma 03D061 £19.95
Cookbook Wizardry 48K Database 150062 £7.50
Mateoroids D Tronics 090063 £4.85
30 Tanx DK, Tronics 0aD0G4 £4,95
Centipede DK Tronics 080065 £4.85
Ground Force Zero DK Tronics 90066 £5.00
Master Chess Micro Gen 0BD0E7 £6.95
Socarars Castle £ Micro Gen 0EDO06S £5.50
Cosmic Raiders Micro Gen 0B00ES £5.95
Orbiter 16/48K  Siversolt 280001 £5.85
Ground Attack 16/48K  Silversodt 290002 £5.95
Starship Eriterprise 48K Silversoht 290003 £5.95

SOFTWARE CENTRE 24 HOUR HOT-
LINE ORDER SERVICE 01-487-5974

SINCLAIR ZX81

Space Invaders Sinclair 20E0M1 £3.95
Breakout Sinclair 20E002 £3.95
Bomber Sinclair 208003 £3.95
ZX Chess Sinclair 20E004 £6.50
Sorcerer’s Castle Sinclair 20E005 £3.95
1K ZX Chess Sinclair 20E006 £2.95
Thro the wall/Scramble Psaon 20E00T £4.95
Super Glooper/Frogs 16K Paion 20E008 £4.95
1K Games Pack Sinclair 20E009 £5.95
Flanet of Death 16K Artic 20E010 £5.95
Inca Curse 16K Artic 20E0M £5.95
Tha Ship of Doom 16K Sinclair 20E012 £5.95
*Espionage |sland 16K Sinclair 20E013 £5.85
Toolkkit 16K Sinclair 20E014 £5.95
Reversi/Othello 16K Moi 20EQ15 £6.85
Games 1 IcL 20E01E £3.95
Junior Education 2 ICL 20E017 £3.95
Business & Household 3 ICL 20E0B £3.85
Games 4 IcL 20E019 £3.95
Junior Education 5 ICL 20E120 £3.95
Farmily Quiz 6 L 206121 £3.95
G12 Fantasy Games Psion 20E122 £4.75
G113 Space Raiders Psicn 20E123 £4.75
G1 Super Program 1 ICL 20E124 £4.95
G2 Super Program 2 IcL 20E125 £4.95
(G3 Super Program 3 IcL 20E125 £4.95
G4 Super Program 4 ICL 20E127 £4.95
G5 Super Program 5 ICL 20E128 £4.95
G6 Super Program & ICL 20E128 £4.85
G7 Super Program 7 ICL 20E130 £20.95
G8 Super Program & IGL 20E131 £4.95
G10 Backgammon Psion 20E132 £5.95
G14 Flight Simulation Psion 20E133 £5.85
E1 English Lit. 1 IGL 20E134 £6.95
E2 English Lit. 2 ICL 20E135 £6.95
E3 Geography IGL 20E136 £6.95
[E4 History ICL 20E137 £6.95
ES Maths 1 ICL 20E138 £6.95
EE Music 1 ICL 20E139 £6.95
7 Inventions 1 ICL 20E140 £6.95
E8 Spelling 1 ICL 20E141 £6.95
G11 Chess Psion 20E142 £6.95
G5 Biorhythms Sinclair 20E143 £6.95
B3 VU-CALC Sinclair 20E144 £7.95
B4 VU-FILE Sinclair 20E145 £7.95
B1 Collectors Sinclair 20E146 £9.895
B2 Club Records Snclair 20E147 £9.95
Scramble 16K Sinclair 20E148 E3.95
Imvaders 16K Snclair 20E149 £3.95
Asteroids 16K Sinclair 20E150 £3.95
Defenders 16K Sinclair 20E151 £3.95
Breakout 16K Sinclair 20E152 £5.95
Compulacale 16K Sinclair 20E153 £7.95
Constellation 16K Sinclair 20E154 £8.00
Laknyrinth 16K Sinclair 20E155 £5.95
Magnus 16K Sinclair 20E156 £09.85
Mazogs 16K Sinclair 20E157 £10.00
Mugsy 168K Sinclair 20E158 E£5.85
Murgatroyds 16K Sinclair 20E158 £5.05
Murgatroyds Revenge 16K Sirclair 20E160 £5.95
MNightmare Pri/Music 16K Sinclair 20E161 £6.95
PEP. 16K Sinclair 20E182 £5.95
Psnl Banking System 16K Sinclair 20E163 £9.95
Pilot 16K Sinclair 20E1864 £5.95
Progmerge 16K Sinclair 20E165 £5.95
Puckman 16K Sinclair 20E166 £595
Space Intruders 16K Sinclai 20E167 £5.95
Space Invds/Rescue 16K Sinclakr 20E188 £6.95
Star Trek/3D Os/Xs 16K Sinclair 20E169 £6.95
ZX81 Chess 16K Sinclair 20E170 £6.90
Bumpar 7 1K Sinclair 20E1T1 £6.95
Games Pack 1K Singlair 20E172 £6.00
Super Trio 1K Sinclair 20E173 £7.95
Ground Atack Sinclair 20E174 £5.95
Mazogs 16K Bug Byte 20E175 £10.00
Invaders 16K Bug Byte 20E176 £4.00
Adwventure Bug Byte 206177 £8.00
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SINCLAIR ZXB] cont. MemFeq'd  Supplier Code No prics  VIC 20 cont. MemReq'd  Supplier Code No Prics
ZXAS Assamibler Bug Byte 20E178 £5.00 5.T.P. (Word Processing) Cosma 03AV0ES £19.95
XTK Tookit Bug Byls 20E179 £6.00 Mailing List Cosma 03V0ES £19.95
ZXDB D/smblar & Busg Byle 20E180 £6.50 Space Hero 18K Cosma 03V070 £6.95
Damsel and the Beast Bug Byte 20E181 £6.50 Quest 18K Cosma 03vo71 £6.95
Dhctator Bug Byl 20E182 £9.00 Martian Raider Fiomik 1ovoT2 £9.99
Star Trek Bug Byle 20E183 £5.00 Mind Twisters Romik 10VO73 £9.99
Constedlation Bug Byte 20E184 £8.00  Shark Attack Romik 10V074 £9.99
Muttifile 16K Bug Byte 20E185 €17.50  Multisound Synthesizer Flomik 10VO75 £9.99
Awari Sinclair 20E186 £6.95 Sealnvasion FRomic 10V076 £9.99
Games Pack 1 Sinclair 20E187 £4.75  Space Afttack Romik 10V077 £9.99
Games Pack 2 Sinclair 20E188 £4.75  Vic Chaess 16K Bug Byte oz2vora £7.00
Asterokds Sinclair 20E182 £4.95 \Vic Asteroids ; Bug Byle 02vo7e £7.00
Centipede Sinclair 20E190 £4.85  Another Vicin the Wall - Bug Byle 02V080 £7.00
Delander Sinclair 20E131 £4.95  Vic Panic Bug Byta 02voal £7.00
Space Invaders . Sinclair 20E192 £4.85 Cosmaids Bug Byle 02voa2 £7.00
Games Tapa — 10 Games Vic Gammon 3K Bug Byte 02voal E7.00
Starfighter/Pyramid/ 1K J K Greye A2E001 £3.95  Vic Scramble Bug Byte 02vos4 £7.00
Artist 1K J K Graye 32E002 £3.95 Martian Raider Software Masters 08V085 £9.99
Calacombs 18K JK Graye I2E003 £4.95 Myriad Software Masters  DEVOBE £9.99
30 Monster Maze 16K JK Graye I2E04 £4.85  Avenger (car) Commodore 04voar £19.95
30 Delender 16K. JK Graye 32E005 £4.95  Star Battle (cart) Commodore 04voss £19.95
Breakout JK Graye I2E006 £1.85  Super Slot (can) Commodore D4VOES £19.95
Jelty Monstars (cart) Commodore V050 £19.95
' Alien (car) Commodaore 04v091 £19.95
Super Lander (cart) Commodore 4vo92 £19.95
Road Race (cart} Commodore 04V093 £19.95
Rat Race (cart) Commuodore 04004 £19.95
L S S G st
ng yet are 59 y=1iny Adventureland (cart) Commodore 04096 £24.95
software deal ever. If you want a bit of the action .... and a share of the Pirate Cove (cart) e it 04097 e
success ... call us right Mission Impossible {cart) Commodoré 04098 £24.95
The Count (cart) Commodore: 04098 £24.95
N Voodoo Castle (carn) Commodore 0dV0gg £24.95
Sargon 2 Chess (cart) Commodore 04av1mm £24.95
Omega Race (car) Commodore 0av102 £24.95
Blitz Commodore 0av103 £4.99
" Commodor 1 £4.99
Vi Forh cart) Adda o1voos s389 pocc e it £4.99
Vic Stat (cart) Adda BIVO0E, £28.95 . Sirateqic Advance 16K Commodare 04V106 £4.99
Vic Graph (can) Acda 01003 L2895 gimolicalc 18K Commadare B4v107 £19.95
Facemaker 16K ASK. 14v004 £8.95  yic Siock Control 8K Commodore 04V108 £19.95
Lwﬂ:;{ — ;f{*( 22: ::;ﬁg g-: Vic Writer 8K Commodare 04VI00 £19.95
A SEf - = i Moo 1
We Want o Court 18K ASK 14v007 B05 pupay R o R 51 £9.49
Frogger K Aabbi 13V008 2999 pyams 2 8K Commedore avi12 £9.99
Ski-Fun Rabbx 13y E4%0  miglogy 8K Commedore 04V113 £9.99
Space Storm Fabbit 13V010 £6.99  Chomistry 8K Commodore D4V114 £9.99
Cosmic Battle Rabbit 13von L4989  physics 8K Commadore 0aV115 £9.99
Rainbow Tawers ASK 14v012 £8.95  annie Tree Birds K Commodare 04V116 £4.99
Number Guiper ASK 14V013 £8.95  Enging Shed K Commodore cavi17 £4.99
Super Worm Rabbit 1avV014 £489 | ohthouse & Subtraction K Gommodare 04vi1g £4.99
Night Flight aK Rabbit 19V £4.98 oy izmaster 8K Commodore 04V119 £9.99
Rabbit Writer 16K Rabbit 13V016 £19.99  ynow Your Own 1.Q. 8K Cormmodare 04Vi20 £9.99
Chartset 3K Rabbit 13017 E489 oo Vour Child's |0, 8K Commodor paviz1 £9.99
Rabbit Functions Rabbit 13voia £4.99  ow Your Own Personality 8K Commodare 04V122 £9.99
Rabbit Base 16K Rabbit 13v0g E1498  gopont Carrier Menu Planner BK Commodore 04vi23 £9.69
Home Office BK Navajo 16V020 £12.95 Vic Money Manager 8K Commodare D4V124 £0.99
Decision hiaker Croative 16v021 £1495  yic Boad User & Highway Code 8K Commodare D4V125 £9.99
Loan Analyser Craative el E1495 g5 Masterming 6K Commodare D4V126 £9.99
Car Costs Creative 16V023 E14.95  1o00 8 Tune Commodare 04V135 £4.89
Home Inventory Creative 16V024 £1495 by rommers Aid Cart. Ceadtie 04V136 £34.05
Househald Finance Creative 16v025 £14.95 g par Expander High Res. Cartridge Commodore 04137 £34.95
Forth (cart) Audiogenic 16V026 £24.95  \tachine Code Monitor Cartridge Commexdore 04138 £34.95
Monitor (car) Audiogenic 16voz7 B19.95  chicken Aun Database 15v139 £5.50
Bonzo 8K Audiogenic 16v028 E7.85  Gambuster Database 15V140 £5.50
Tomb of Drewan 16K Audiogenic 16W029 £12.95 Missile Panic Titan 250149 £6.00
Trashman (cart) Audiogenic 160 £19.895  goad Runner Titan 22v142 £5.00
Pit 3K Audiogenic 16w031 £7.95  android Attack Titan 22v143 £5.00
Astro Blitz (cart) Audiogenic 16voaz £19.95  gpace Hopper Titan 22v144 £5.00
Baoss 8K Audiogenic 16033 £14.95 oo wars 2 Titan Z2V145 £5.00
Tank Attack (cart) Audiogenic 16W034 £19.95 Mawal Attack Titan 2IV146 £5.00
Qutworld (cart) Audiogenic 184035 £1995  gpace Wars/Battle Zone Titan 22v147 £5.00
Blockade Audiogenic 16036 £6.95  General Knowledge Data 1 Commodore oavi27 £1.99
Amck Audiogenic 16037 £6.95  General Knowledge Data 2 Commodore 04V128 £1.99
Vicale Audiogenic 16v038 £895  Gangral Knowledge Data3 Commodore 04v1Z9 £1.99
AlRr R Aucioganic 1BV £7.95  General Knowledge Datad Commedore 04V130 £1.99
SkyMath Audiogenic 18Y040 B8.85 o rialist Knowledge Wine & Food Commodore 0av131 £1.99
Space Division 3K Hudiogenic 1041 £6.95  goeciakst Knowledge Sparl & Games Commodore 04v132 £1.99
Tha Alien 3K Audiogenic 16V042 £7.95  gnecialist Knowledge Sport Cotrquom 04V133 £1.99
Vicat *K Audinganic 1 RUTMS 855 gpecialist Knowledge Music 04V134 £1,99
Hangman/Harg Math Audiogenic 16VD44 £7.95
Math Hurdler/Monster Maze Audiogenic 16V045 £7.95 r ‘
Sea Woll/Bounce Dut/Vic Audiogenic 16V048 £8.85 T ‘ T T
Coda Maker/Code Breaker Audiogenic 16V047 £7.95
Kosmic Kamikaze dor8K  Audiogenic 16W048 £7.95
Minikit Audiogenic 16049 £7.95
Golf Audicgenic 18Y050 £7.95 T pR
Spiders of Mars (cart) Audiogenic 16V051 £19.95 l 4 1 l 1 B4
Cloudburst {cart) Audiogenic 16V052 £19.95 A A O
Renaissance (cart) Audiogenic 16V053 £19.95
Satellites and Mateorites (cart) Audiogenic + 16V054 £19.95 r R B "1 T
Metgor Run (carl) Audiogenic 16V0SS £19.95 4
Magnificent Seven 3K Audiogenic 1BVOSE £4.85 Yy VL W
Mikro Assembler (cart) Audiogenic 1BV0ST £48.95
Castlemath 16K Audiogenic 16V058 £8.95 *‘ & | b, |
Arcardia Imagine 05V059 £5.50 ‘
Database Management Cosma | DBVI060 £19.95 Ny 4
Stock Contral Cosma 03VOE1 £19.95 #
Commercial Accounts Cosma 03062 £19.96
Home Accounts Cosma 03063 £19.95
invoices & Statoments Gosma 03064 = * Personal callers welcome.... come
Character Generator Cosma 03VDE5 :I!.’E . 1
Home Accounts Cosma 03V0E6E 19.95
v et s e along See our super selection!
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GREAT NEW GAMES CASSETTES FOR 6
ATARI FROM THE US.A. .... THE ONES BUY N lIIRY

YOU'VE BEEN WAITING FOR! CP/M* BASED

QOur list of latest releases from the States and extensive

s e smeouneyoss - BUSINESS SOFTWARE

Bug Off 16K Adventure intni 346052 £21.99
The Eliminator 30K Adveniire fntnl 34G053 £17.99 - These fully proven programs are designed to run on
Preppie 16K Adventiure Intn| 346054 £21.99 E
Sea Dragon 16K Adventure Ininl 34G055 £25.49 P/M bBSE‘d mE.Chfl"IES ThE!y ha'u'E.' been fl.l”'y' aUdltEd by
Stralos 16K Py GieE coeag H.M. Customs & Excise and the Commissioners of Inland
;uﬂi Fm:p. : 16K Adventure Intnl it e17.90 . Revenue wherever necessary, and have been planned and
st [ ) ot O o care Written in the U.K. Ail our business software has been
Invasion Orion 24K Automated Simuls  35G060 risso  extensively proved in the field through our substantial user
Helifire Warrior 32K Automated Simuls  35G061 £29.75 ‘n'
ThelKeys el At o e i bagela, And remember .... the usual Buy ‘'n' Try terms apply ...
Curse of Ra 22K Automated Simuls  35G063 fia7s SOItU's easyto Upgrade as your needs grow.
DenaeciDiinget - Siometed Sindla. - 356064 BiATs All these programs come complete with systems
e = g 5G065 i i : " : _

Mofoce Toaise el it c147s Specifications, manual and operating instructions. For
Rescue at Rigel 32K Aulomated Simuls 356067 ezz00  further information just give us aring.
Star Warrior 32K Automated Simuls  35G068 £29.75
Crush, Crumble & Chomp 32K Automated Simuls  356G063 £22.00 ‘TRYSAL'- Sales ledger. Balance braught forward. or open system cption. Provides day books,
Ricochet 16K Automated Simuls  35G0T0 £14.75  audit trails, statements, cash posting, arrears schedule and account enguiry. ... ... £250.00
King Arthur's Heir 16K Automated Simuls  35G0T1 £1475  ‘TRYPUR' - Purchase ledger. Chaice of balance brought lorward/open item systern, Day books,
Monster Maze Automated Simuls  35GO7E £29.75  audit trails, remittance advices, chegue posting. ... ooe . E250.00
Platter Mania Autormated Simul 35G0T3 £29.75 TRYNOM' - Normanal ledger. Eithar direct posting lram purma.sa Iedgar or manusl posnng option.
Alien Garden Automated Simuls  35G074 £20.75  Trading A/C, P/L, balance sheel. management information .... all at the press of a
Action Quest 16K JV Software 36GOTS e T = P £250,00
Ghost Encounters. 16K JV Software 3IBGOTE £22.00 ‘TRYSTOK’ — Stock control. Controls raw maleriaks and finished goods. Uses your number/code
Jowrney 10 the Planets 32K J V Software AEGOTT £22.00  system. Can produce paris explosion & works orders, stock valuation, re—order levels and stock

ar 16K Acklan Carp. ITGoTe” B IE proRlali e e e e T L e e e A S e SR S £250.00
Wizard of Wor 16K FAoklan Corp. 37GE0TY £33.25 ‘TRYCOST - Costing program, A remarkably versatile system suitabie for manufaciurers, builders
Battie of Shilch 48K Strategic Semuls JBGOA0 £31.00  atc. |deal for those needing sophisticated cost contrel of time and/or materials, as well as sub—
Tigers in the Snow 40K, Sirategic Simuls 38G081 £31.00 - contract/external supplies. Includes provision for both budgets and actuals. ... ... ... £300.00
Firabird 4K Gabelli Software 39G082" £20.50 ‘TRYPAY" - Payroll. Susiable for all parmutations of wages ... hourly. weekly or piegework.
Embargo BK Gebelli Software 39G083" £33.00 Embraces monthly salaries and all deductions. Complies with all Gowvi. requlations, produces PE0 &
Guardian ol the Gom 2K In-Home Sotware  40G084 £22.00 P35, and moats all needs of new sck pay provisions. ... ... E350.00
Sentinel 1 24K In-Home Sottware  40G085 £22.00 ‘TRYBILL' - Invoicing. Interfaces directly to the sales ledger and stock ledger as
Pool 400 16K Innovative Design ~ 41G08E" T RO e T e e st s e e R e S L £100.00
Choplitter 16K Broderbund 42G087 £29.95 ‘TRYTRANS' - Transport route plannev Helps plan loading pick ists, schedules routes for optimal
Stellar Shuttle A%k Broderbund 42G088 £23.55  efliciency. Enormously valuable to transport fleet operators. Designed 10 be user
Moon Shuttle 16K Datasoft Inc 43G0E9 L e L e £350.00
Zaxxon 16K Datasoft Inc 43G080 £31.40  All Buy ‘n Try busi ftware s suitable for IBM PC, squuum all CP/M- based machines.
Astro Ghase 3zK First Star Sohware  44G091 £2200 .
Venus Voyager 16K English Software Co, 456082 g - Topexmrofighal Fssesrch
Baja Buggies 16K Gamestar 46G093 £22.00
Claim Jumpar 16K Synapse Software  47G0S4 £27.50 BUY m
Claim Jumpear 16K Synapse Software 476095 £20.95

fant | eees gum = GONFIDENCE ... TRY

Picnic Paranoia 16K Synapse Software  47G098 £27.50

Picnic Paranoia 16K Synapss Sofware 476008 ms AT YOUR LEISURE

MNecromancer 16K Synapse Software A7TGA00 £27.50

Necromancer 16K Synapse Software  47G101° £29.95 When we send your software order, you'll find a return

Survivor 16K Synapse Software  47G102 gaysg  address labal and a list of the buy-back prices for each item

Survivor 16K Synapse Software  47G103° £29.95  Ordered.

Shamus || 16K Synapse Software 475104 £27 50 Remember, we are pledged to buy back your saftware

Shamus il 16K Synapse Software 47G105" £29.95 againsianew purchase of equivalent or greater catalogue value,

Stargate Courier 16K Syncor 48G106° £27.50  provided you purchase it fromus. Andesﬂlafullwmwrhmm

Laser Ants 16K Syncro 48G107 £18.50  whether to keep your software or benefit from the buy-back option.

Laser Anls 16K Syncro 48G108" £26,75 Of coursa, if you wish o return two or more software items against the purchase of a more

Astron IX 16K Synero 48G109 £18.50  expensive itern . then provided that their intial purchase price does not exceed that of the new
* Denctes cartridge program you want .. we'll be happy 1o help.

SOFTWARE CENTRE 128 WIGMORE STREET LONDON W1 Tel 01-487-5974
“fF F fr fr il 8 r R R R B B I I

ORDER FORM

Please rush me the following programs, and put me on the Sofware Centre mailing list for program up-dates and great
special purchase offers.

T ot = o ks s 0 85 A i a2 el [ I Lo R R e L L T Bl e e e
AT e s e e A S R SRR Code No Price Rt s e A R
Raane o T e COSR NG ;s o e s s Prioai e et LU R
Cheque ( ) Postalorder( ) enclosed. Tota.lordervalues.............................................._
Please debit my Access( ) Barclaycard( ) inthesumoeff ................. Accountne:( ( ¢ ¢ ¢ ( € -C ¢ (€ )
My compiterizimake) i sl b s s e L e e e g
IABTIOEY. i e o R e R R e v e e B et i L D e, RO
T e e e o e PR e SEND TO:
TR L e AR L 0k | ik TR e R s e e ey SOFTWARE CENTRE
128 WIGMORE STREET
.................................... e T NTVON W
............................................................. 01_43g_59-14
POBHCOELE -, ;s st v o eds S, $1E i g oo SR e i g ol B e e e L s e NP R A T T

........................................... Please allow up to 14 days for delivery.
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Users could be losers as the
world’s floppy disk makers dig
in on the question of micro-
floppy standards,

Unless a compromise is
reached you might find yourself
faced with the prospect of
buying software on a bewilder-
ing variety of non-compatible
disks, drives and formats.

And the chance of a com-
promise seems more remote
with every passing day. Hopes
raised by Shugart’s expression
of support for Sony’s 3'%in
floppy have been dashed by
separate moves from Hitachi
and IBM.

Hitachi, with the backing of
fellow Japanese giant Mat-
sushita, has put its weight
behind a 3in unit. It also has the

Sizableproblem
looms in disks

support of another 16 Japanese
and US companies, including
MPI, one of the big three US

.disk makers. ;
IBM, as usual a law unto

itself, has come out with a 3.9in

unit. This is bound to attract.

backing, because IBM initia-
tives tend to become standards.

The fourth contender strugg-
ling for domination of the
micro-floppy market is a con-
sortium of US disk drive man-
ufacturers. They are pushing
for a 3%in standard which they
claim would be a more natural
stepping stone down from 5Viin
disks.

Software suppliers could also
face a dilemma. Those concen-
trating on a single hardware
manufacturer should be all

—

i

The Shugart standard: 3%4in SA300 microfloppy drive for micros and the

industry-standard 5%4in mini-floopy.

right, according to aspokesman
for Pete and Pam Computers,
but others may have to ‘keep
master copies and supply them
on loads of different formats.

‘Provided there is one format
or possibly twoit’sno problem,’
hesaid, ‘but if there are three or
four it could be difficult.’

Don’t believe everything you
see In the adverts. Five micro
makers have been taken to task
for bending the truth in the
latest report from the Advert-
ising Standards Authority.

Dragon, Olivetti, Rank
Xerox and previous offenders
Acorn and Sinclair all appear
on the Authority's most recent
list of culprits.

Dragon fell foul of the “legal,
decent. honest guidelines by
claiming that its 32K of RAM
made it twice as powerful as
its competitors. The authority
agreed with a member of the

public who pointed out that the
Sinclair Spectrum was available
with 48K of RAM.

Sinclair ran into trouble with
its adverts on two counts. [t
advertised three ZX81 software
packages that needed the 16K
rampack add-on unit but failed
to make this clear in the advert.

The company also claimed
that “All you need to run the
programs is a portable
cassette recorder.’ The implica-
tions was that any cassette
machine would do. In fact,
several popular makes of cass-
ette recorders are incompatible

Makers take the rap over ads

with the ZX81.

Acorn made a similar mis-
take. It claimed that any UHF
television would work with the
Atom micro. But, several
makes of TV do not work with
the machine.

Olivetti erred by comparing
the price of its M20 with other
machines — without pointing
out that the £2,393 price quoted
did not refer to the colour
display version shown in the
advert.

Xerox was ticked off for
promoting a free offer that was
not generally available.

e

CW/P's London head office.

DEALER’S CONTEXT — CW/P, the cut-price Apple and Osborne dealer, has come
out with a machine from Ontel. The Context is an 8-bit system that sells for £1,495.
That price includes a CP/M operating system, a WordStar word processing system
and a package with about the same capability as the Osborne. H is available from

Acorn’s
Beeb bureau

Acorn has had so many queries
about the BBC micro that it has
set up a special service to deal
with them,

Unfortunately, it will help
you only if you put your ques-
lions 1n writing.

Acorn says that the small
team at its Customer Service
Centre can deal only with
letters. Of course, that might be
agood thing asitseems virtually
impossible to get through to
Acorn on the telephone these
days. Send your queries and
complaints to Mike Bicknall at
Acorn Computers, Fulbourne
Road, Cherry Hinton, Cam-
bridge, CB1 4JN.

Three-star
ZX81 course

You may not have expected to
sample the high life when you
bought your Sinclair ZX81, but
a hotel in the West Midlands
intends you to enjoy finding
your way round the machine in
three-star comfort.

The Gainsborough House
Hotel, Kidderminster, runs
three kinds of course for begin-
ners using Basic on the ZX81.
There are evening classes of two
hours a week over ten weeks,
non-residential weekends, and
residential weekend courses
offering 14 hours of tuition.

Numbers on each course are
restricted to 20, with twopeople
to each computer. The instruc-
tors are qualified local people
andthe success of the venture so
far (evening classes have been
in progress since last October)
may tempt the hotel manage-
ment into a wider curriculum,

The price of a weekend's
residential course is £55, which
includes accommodation,
meals, and a glass of sherry on
arrival to give a civilised start to
proceedings.

The Gainsborough House
Hotel is on Kidderminster
(D562) 754041.

New links in
Lasky’s chain

AllLasky’s non-specialist bran-
ches will now stock micros,

Twenty 20 branches will
stock Commodore's Vie-20,
Atari400and 800plusarange of
software and peripherals.’

Up until now, 26 specialist
branches have stocked Apple,
Atari, Lynx, Commodore 64
and Vic-20, Jupiter Ace, New-
brain, Osborne and Sharp.
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Now it’s
hunt
the lle

If you want the new Apple Ile
you may have to wait. It will
probably be the end of the
month before you canwalk into
a shop and buy the machine off
the shelf.

Personal Computers, in the
City of London, is just one of
the shops that has already
run out of [Is. ‘We are
experiencing some difficulties
in obtaining supplies from Ap-
ple but we hope to have
machines in stock by next
week,' said director Stuart
Lakey. ‘Sales have been going
marvellously well,” he added.

West London Apple special-

ist Applitek alsoreported thatit
had no [le’s in stock. ‘“They are
coming in the door and going
straight out again,” said Simon
Rowley, a company director.

One major dealer has yet to
receive any machines to sell.
The dealer, who refused to be
named, complained: “We have
ordered 15 machines. All that
Apple has offered is three and
they won’t be coming in until
tomorrow.’

But Lasky’s in Manchester
reported no problem in obtain-
ing machines. ‘“We have good
supplies of Apple, especially
the Ile,” said store manager
Mike Lowe.

Apple scemed to be sur-
prised at the sales interestin the
revamped machine and is in-
creasing shipments into the UK
to meet the demand.

‘Reasonable quantities are
now arriving from Cork and the
stock shortage should be over-
come by the end of the month,”
a spokeswoman claimed.

If you run an IBM, DEC or
Sirius personal computer, you
could soon be using software
that used to run on only Com-
modore machines.

Commodore software spe-
cialist Dataview is changing
tack and adapting its products
for a wider market. The first
conversion will be of its word
processing package Wordcraft.
This is almost ready for the
Sirius.

‘Until now we have de-
veloped software only for Com-
modore machines,’” a spokes-
man for the Essex-based com-

Dataview: wider application

pany said. ‘But we really don’t
knowwhat their plans are —the
8000 Series could go out any
day.’

Dataview has no intention ot
moving away from Commod-
ore completely. In fact it has

just released versions of its |

DTL-Basic Compiler to runon |

the Commodore 64, 500 and
700 systems.

The compiler has been avail-
able on earlier Commodore
machines for the last two years.
Originally it cost nearly £300,
but now the price has come
down to £99.50.

-

1CL SAYS NO— If you are a home userthorels little chance you will ever be abl

leto

buy a personal computer from Britain's largest computer company. ICL said that it
had no designs on that market when it released the latest upgrades to its personal
computer range. lts four 8-bit micros are basically bigger, faster versions of the
RAIR black box. Pictured here is Model 35, a 10 megahbyte system with 256K RAM.
Model 26 is a 5 megahyte system with 256K RAM selling for £4,425 and Model 25
is a 5 megabyte system with 64K of RAM — price £3,625. Model 15 is atwin floppy
system with 64K RAM and sells for £1,795. The machines are now available at
Traderpoint centres.

____VIEW FROM AMERICA |

declares
a price war

The big news here at the moment is prices. Commodore has
launched an all-out campaign to cut price tags on its machines.

The result is that some personal computers are looking more
personal than ever before.

The Commodore 64 seems an excellent buy at the moment.
Some New York shops are selling it for as little as $439 — a big cut
from the previous standard retail price of $595.

And there may be even better news in store for hopeful 64
owners. Some retailers are now whispering that prices could
tumble to $395 before very long.

Thisis good news for anyone who has designs on the 64 as aword
processor. With the Quick Brown Fox, a word processing program
that sells for $65, plus the necessary disk drives and printer, it is
possible to put together an effective system for less than $1,500.

Commodore 64 retails in some New York stores at only $439 — cut from $595 —
and could drop below $400.

That's somewhere in the region of the cost of an IBM Seleciric
Mark III.

Of course, there’s method in Commodore’s madness. The
company let it be known some months ago that it planned to
downgrade the 64 from a ‘personal computer’ to a ‘home
computer’ because it wanted to make way for its new 128K
machine.

That model is due out here in April for a mere §795.

And that’s not all Commodore is promising for April. A new
range of portable machines is also expected. This will start with a
low-end, 64K RAM black and white model that weighs 121bs, and
carries a price-tag of $950.

In case you don’t have your calculator handy. that’s 10lbs and
$700 lighter than an Osborne.

At the low cost end of the market, Commodore is posting
ominous notices for Sinclair, Texas Instruments and Atari. The
Vie-20is being marked down to $129, which 1s barely twice the cost
of a discounted Sinclair with its membrane keyboard and limited
memory.

But the Atari 400 and the TI 99-4A are Commodore’s real
targets. Both currently retail for between §50 and $100 more than a
Vic-20. Arecent full page adin the New York Times named both
machines and claimed: ‘Even if they gave theirs away, the
Commodore Vic-20 would still be a better computer.’

[tis hard to know just what all this will mean to Apple and Tandy
Radio Shack. Currently, neither company seems to be devoting
much energy to the common user.

Apple is still busy launching the Lisa and the Apple Ile, and its
low-priced Macintosh is still strictly hush-hush. *“We don’t even
know what it is,” says Apple.

All of which can only keep them cheerful over at Commodore.
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Bell's move into micros may cause problems for Sinclair

PCs? Bell won’t tell

From Chris Rowley in New York
Sinclair could soon be facing its
most formidable competition
in the USA. American Bell,
the new offshoot of the giant
American telephone company
AT&T, is believed to have four
new personal computers under
wraps.

The AB 100 is expected to
sell forunder $100, and is likely
to cause Sinclair headaches.

But other manufacturers
may have to sit up and take
notice as well. Informed
sources heresay the AB 200 will

compete directly with the Com-
modore Vic-20).

The AB 300 will give
Osborne a run for its money,
and the biggest of the group, the
AB 400, will be in the same
league as the IBM Personal
Computer, it is believed.

All four of these machines
are expected to use the power-
ful 32-bit Bell Mac micro-
processor developed in 1981 by
AT&T’s research arm, Bell
Laboratories, to work with a
modified Unix system.

American Bellis preservinga

discreet silence on the subject.

The company has indirectly
confirmed that prototypes for
the machines exist, but says that
many prototypes never go into
production.

If American Bell does move
into the personal computer
market on this scale it could
become a major force,

The company, created on
January 1 to allow AT&T to
move away from telephones
and into other high technolo-
gies, is certainly one of the
wealthiest start-upsin memory,

NEC rival
for Epson

From George Faas in Japan
Nippon Electric has introduced
anew, powerful portable about
the size of a2in pad of Ad paper.
And it weighs only 3lb 120z.

But, don’t ditch your Epsons
yet. Although the PC 8201 ison
sale in Japan now for 138,000
yen (about £388), itisnotdue to
reach the UK until the autumn.

When it does arrive, the new
NEC machine could provide
Epson with stiff competition. It
boasts a 40 character, 8-line
display that is about four times
the size of the £40 HX-20.

It also offers 64K RAM
expandable to 128K compared
to Epson’s 16K expandable to
32K. S0 by adding a monitor,
printer and disk drive you can
turn the 8201 into a desk-top
system.

Oki upgrade
aims for
lab users

Those of you who are pushing
back the frontiers of science
with Oki micros can now up-
grade to the Oki if800 Model 30
with hard disk option and high
resolution dot matrix printer.

The Model 30 was launched
by Encotel Systems last week.
It is basically a Model 20 with
added storage and output.

It has a maximum of 256K
RAM, a ZR0B processor, and
up to 20 megabytes on disk.

The no-frills UK selling price
will be £2.800, and Encotel
expects to import around 12 a
month. The company estimates
that there are between 20 and
30 of the previous generation,
the Model 20, in the country.
These are mainly in the hands of
scientific users.

Encotel is in Croydon, Sur-
rey on 01-686 9687.

TEEEE RN ER S ®

‘I E YN FENNETN.

- AR N R R N N
-

Sﬂi! OF SUNDANCE — Another promising micro range has gone the way of
business respectability with the launch of Onyx Computer’s Sundance 16. The 16
is the successor to the Sundance and Sundance ll, and represents a ‘small micro
changing to a very powerful micro’, according to Onyx distributor Thame Systems.
"lferypgwerful' inthis case means bigger disk options, support for Unix asthe main
operating system, and the capacity to support five users. According to Thame,
software written for previous Sundance models in Onyx's Cobol will run on the 16.
The basic price for the system is about £9,000, and Thame expects to begin

delivering in quantity late in March.

NCR moves
into micros

NCR is taking aim at business
users. The company has moved
into personal computers —
albeit a bit late — with the
Decision Mate V Series.

There are two machines in
the range, both aimed at busi-
ness and professional users. An
8-bit processor with mono-
chrome graphics starts at
£1,825.

The base price for the dual
processor, which runs both
eight and 16-bit programs, is
£2:175.

Prices of both machines in-
clude dual fexible disk drives,
64K of main memory, an oper-
ating system and a high-speed
graphics subsystem.

The machines can run CP/
MB0, CP/M86 and MS-DOS
operating systems, and lan-
guages include Basic, Pascal,
‘Fortran and Cobol.

Therange gets high marks for
its ‘plugability’. It has been
designed with bus plugs that
allow peripherals to be plugged
into the back of the unit easily.

The new range, says NCR, is
intended to woo some custom-
ers away from IBM. ‘Compar-
ing like withlike, our machineis
cheaperthan IBM’s, says Mike
Couzens, head of NCR person-
al computer marketing divi-
sion.,

Hardware and software for
the new machines is promised
by the end of March.
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OUT NOW! 811 IDEAS
FOR YOUR COMPUTER

In the Inmac catalogue of ideas
for your computer check to see
what is in the latest issue for vou:

| Cables, cables and more cables!

| How to order custom-built eables.
| | When to use screened cables. How to
| | choose the right ELA RS-232 extension
cables for your VDU's and how to
connect your Apple, Commodore, or
other micros to Qume, Diablo, NEC
printers. Cumpal‘ih!? cables for
connecting new peripherals to your
DEC, Data General, Hewlett Packard,
| IBM, Osbourne, Systime and
| Tandy computers,
Lifetime Floppies Read about Inmac
Plus — the floppy ]
with a lifetime
guarantee!
Choose from
our range
of 100%
error-free T
disk e 1
cartridges,
fAag-free
disk packs,

each with a 3-year replacement
guarantee,

Mew Ideas! Dorens of exciting
new products — many never seen in
Europe before now — and lots of
helptul hints on getting more from
vour computer department. I

Service and (Cality — a promise | |
you can rely on! We promise a next- |
day delivery service of our products, a |
30-day risk-FREE trial, and a 12-month |
trouble-free qu.‘alii‘y replacement |
guarantee.

Send today for your FREE cata-
logue with no obligation to purchase |

3 _____f;ily once you have |

read the Inmac

catalogue | |
|

ideas book! |

oM to Dept. 85, Inmae (UK) Limited,
=P| 18 Goddard Road,

Astmoor Industrial Estate,
Runcom, Cheshire WAT 10QF |
el MMame

Company I
Acddress I

24 hour tel. no.

| B 0928564321

(—ATART 400 & 800

Cassettes + Demo Cassette
400 ({48K) + All Above ltems
800 (48K) + All Above ltems

400 (16K/exc. Basic) £149.50 800 (48K + Basic) £375
400 (16K) + Basic’ + Recorder + Joystick + 5 Blank

£239
£324
£425

800 (48K) + Basic + Disk Drive + Joystick + 3 Blank Disks +

Demo Disk £660
DRAGON 32 £199

Spectrum from £125

Oric | (48K) £169

Ace £89.95

ZXB1 £49.95

EpsonHX-20 £462.00

Vic20 £129
CBMG4 £339
Sharp MZ80A £499
SharpMZ80B £899

Coming soon — Sord M5 — £189

ALL PRICES INCLUDE VAT

24 GLOUCESTER ROAD
BRIGHTON 698424

The RS232

The Namal Supertalker, which allows a computer to speak, is
available for any computer, compatible with an RS232
interface. The Hardware features are as follows: @ Based

on the Z80 Microprocessor. @ Progammable Communications
Interface. @ Sixteen standard Baud rates are available;
75—89600. @ Accepts standard RS232 levels, i.e. RXD, TXD,
CTS and DTR, @ Built in Speaker. PRICE £89.95 + VAT

&= -

+* DISCOUNTS FOR DEALERS # NOW—ALL EX-STOCK DELIVERY * YOU CAN PAY BY ACCESS CARD *
Namal Associates Limited, 25 Gwydir Street, Cambridge CB1 2LG Telephone: (0223) 355404 Telex: 817445

FOR THE ZX81

A compact unit

which plugs directly

to the back of

the ZX81

= 2K internal RAM

Available for user

programming.

twatt amplifier and a

built in speaker. PRICE £49.95 + VAT

FOR THE ZX SPECTRUM
Plugs directly into the
ZX Spectrum Computer.
550 word vocabulary
2K internal RAM
Available for user
programming
rwatt amplifier and
a built in speaker.
Jack socket for external speaker.
PRICE £69.95 + VAT

NAMAL ASSOCIATES LIMITED
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SEIKOSHA PRINTERS
FORNAME DROPPERS EVERYWHERE.

- - at < %
I‘-r"l-l'-" M e e e T —— i -t g WS

f you own one of these microcomputers you can get
more out of it by running it with a Seikosha printer.
The Seikosha range offers professional performance

at a cost that's comparable with your computer — with
prices from around £215 to £260 (ex VAT).

No other printers offer so much for so little. Full
graphics, programmed printing (250 X) 80 col, 50 ¢ps,
on standard paper. Serial and Centronics parallel output
ports enable almost all computers to be interfaced with
the Seikosha range with ease. Many other advanced
features, plus Seikosha’s provenreliability and the nation-
wide support of DRG’s distributor network make the
Seikosha the natural choice for the microcomputer user.

Telephone these listed distributors to see one of the
remarkable Seikosha Printers in action, or, if you want to

DRG know ofnearerdistributors, telephone

FEATURES INCLUDE:

80 col. 30 to 50 c.p.s.

Full ASCII
character set

Dot addressable
graphics

Programmed printing
(250 X)

Expanded or double
height/width printing

Standard paper+ 2 copies

Self testing

OVe"x 174" x 514"
dimensions

the number below.
BUSINESS
MACHINE

THE FINEST WORLDWIDE SUPPORTED NATIONWIDE.

(PL[‘lI‘JhCI‘RI‘S& Supplies Division)'13/14 Lynx Crescent, Winterstoke Road,
Weston-super-Mare, BS24 9DN. Telephone: (0934) 419914,




Esco ComputerFacilities Limited

321Blythswood Court, Anderston Centre, Glasgow G2

MrBrown41-2210310

Northern Computers

Churchfield Road, Frodsham, Cheshire
Josephine Piff 0928-35110
Technomatic Limited

17 Burnley Road, London NW10 1ED
MrMehta 01-452 1500

Watford Electronics

33/35 Cardiff Road, Watford, Herts
MrJessa 0923-40588

HCCS

533 Durham Road, Lowfell, Gateshead
MrHeslop 0632-821924

Oakleaf Computers

121 Dudley Road, Grantham, Lincolnshire
MrsJardine 0476-76994

APSystems

90-100 Brighton Road, Surbiton, Surrey
MrWilliams 01:3991257

Microchips

46-48 St Georges Street, Winchester, Hampshire
MrBennett 0962-68085

Gwent Computers

28 New Pastures, Newport, Gwent

Mr Tanswell 0633-215008

Bits and Bytes

44 Fore Street, [lfracombe, North Devon
Mr Altass

Microstyle

29 Belvedere, Landsdown Road, Bath
Lynne Farmer 0225-334659

Leeds Computer System

60-62 Balcony, Merrion Centre, Leeds
Mr Wingfield 0937-63744

JADIntegrated Systems
21 Market Avenue, Plymouth
Mr Dollery 0752-29038

Kobra Computing

Duramark House, Farm Road, Henley-on-Thames, Oxon

MrRayband 01-579 5845

Computer ShackLimited
14 Pitville Street, Cheltenham
MrLewis0242-584343
Sumlock Electronics

198 Deansgate, Manchester M3 3NE
MrMoore 061-834 4233

Anglia Computers
88 St Benedicts Street, Norwich
Mr Reyzl 0603-29652

AkhterInstruments

Unit 19, Arlinghide Estate, South Road, Templefields,

Harlow, Essex
MrMughal 0279-412639

Eltec Services

231 Manningham Lane, Bradford BD8 7HH
Dr. W Wormald 0274-491371
Chromasonic Electronics

48 Junction Road, Archway, London

Mr Curtiss 01-236 9493
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More megabytes
in less space

Portable users could soon be
| gettingtheir teethinto 10 mega-
bytes — but there’s no way of
knowing how much it will cost.

A UK company. Rodime,
has come up with the world’s
first 3Y2in  Winchester disk
drive. Itisa 1.625in x 5.25in X
4in unit that can hold 10
megabytes.

The company is happy
enough to list the virtues of the
device, butis cagey about price.

Rodime claims that the size,
weight and low power con-
sumption of the RO 350 make it
ideal for portables.

In fact, the company believes
the device could also be used in
place of 5%in disks in some
cases. It can be packaged in a
number of ways, and its dimen-
-sions correspond  with  half-
height and full height 5%in
Winchesters. Its electrical in-
terface, the ST306, also comes
from the 5V4in arena.

Rodime claims a mean time
between failure of 12,000
hours. “As it comes it can
withstand 30g shocks,” says Dr
MNorman White. engineering
chiefat the company. ‘Inopera-
tion it 1s slightly more rugged

The Rodime RO 350 — a portable
3%in disk drive

than our 5¥sin drive.”

The RO 350 comes in two
versions: the 351 with five
megabytes and the 352 with 10.
Both use the oxide media and
ferrite heads of Rodime’s RO
200series, but thin film versions
are in the pipeline.

Average access time of the
drives is 85 milliseconds; track-
to-track is 18 milliseconds, with
a power requirement of 13
Watts.

Evaluation units have just
become available for manufac-
turers, and they should turn up
in finished products soon.

Basic from
babyhood

Micro training will soon be
available from the cradle to the
grave — if recent moves by
Commodore and Head-Line
Communications are  any
guide.

Commodoreistrying tocatch
them young with a lively Basic
programming package it claims
will delight children as young as
seven.

For the more mature among
us Head-Line Communications
of Hereford has released a
simple guide to CP/M.

The Commodore package
introduces Gortek, a super-
hero who defends the planet
Syntax against hostile Zitrons.
The idea is to learn how to
program the computer to help
Gortek repel the invaders.

Gortek runs on the Vie-20 or
Commodore 64 colour systems.
It is designed for 11 to 14-year-
olds, but the company claims
much younger children can use
it with some help.

The package costs £12.95 and
islikely to be the forerunnerof a

series that will progressively
introduce more difficult con-
cepts. This one doesn’t gomuch
beyond PRINT.,

Head-Line Communica-
tions’ Using your CPIM Microis
a different kettle of fish,
although it also aims to give you
the most benefit for the least
mental agony.

Like the company’s previous
training package for Wordstar,
the CP/M kit includes audio
cassettes, reference manuals
and checklists.

It is more a confidence-
builder than a comprehensive
guide — you will have to look
‘elsewhere for coaching onsome
of the more advanced functions
of CP/M.

But the omens for the pro-
ductseem good. [ts predecessor
from Head-Line was expected
to sell 200 copies in the first
vear. Instead it clocked up
2,000 in eight months.

Using your CPIM Micro costs
£40 and is distributed by New-
tech Publishing of Fam-
borough, Hampshire, tel Farn-
borough 510331. Commod-
ore’ssoftware products division
is in Slough, Bucks, tel Slouth
T4111.
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PCN Paperchase...

It'seasy . . . and
there are four
BBC Model Bs
up for grabs in
this three-part
competition.

pe
o

Mind you, you’ll have to do more than just wish for this £399 computer.
Everyone does that. What we want you to do is use simple programming

skills to unravel a 30-line program.

You don’t even need a computer to do it — just a bit of common sense and logic.

For some reason an interesting (though not vital)
bit of Basic programming for the BBC
Micro was written on separate
bits of paper. Before
anyone could
number it an
unexpected gust of
grubby London air
blew into our
Oxford Street
offices. As a result
we have a sad and
nasty mess that
_ needs sorting.
W For this first
' week’s task
we want you,

to unravel just the first five lines. With minor
adjustments, such as a comma for a semi-colon,
you should be able to run the program on any
machine using Basic.

When you've
decoded the first five
lines and executed the
resulting program
you’ll get a unique
number. Just to
encourage you, here’s
aclue . . . it
represents an age
many of us hated to

say goodbye to. = ®
Next week, in part PRINT “CALCULATED NUMBER = *;CCY%
two of this three-part |g| For N = 0 1p 10 STEF 2:CC% = CC% + A% * Ni NEXT N ®
competition, we'll take CC% = CC% / A%
you a step lflll'thﬁ'ul'- But le| tr az < 1 or A% > 99 THEN FRINT "INTEGER OUT OF RANGE - RERUN": ENp|®
don tforget t_hlS INFUT "FLEASE ENTER AN INTEGER (1 - 99) “ A%
week’s solution |e ; d

meantime! Here’s the
jumbled five-liner . . .

We're not asking you to send in the results of each part of the competition. Just remember your
answer and add it to next week’s part. Then, on week three we’ll print a coupon for you to
complete and send to us. You'll win a BBC Model B if your correct entry is one of the first four
plucked from PCN’s competition hat.

Good luck!

PCN MAR 18,1983
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Letterscome from peoplelike
you,so pullout yourINKEY
fingerandfeedusaline. Ifit's
the bestofthe week 'sinput
PCN will add £10 to vour
spreadsheet.

Address us at Random
Access, Personal Computer
News, VNU, EvelynHouse, 62
Oxford Street, London W1A
2HG.

Wild fantasies
in Technicolor

It is my first duty and pleasure
to wish your new publication
every success. There is a large
number of periodicals directed
at personal computer owners,
and, in launching yet another
one, you undertake a daunting
task. .

When one surveys the per-
sonal computer scene, there is
one predominant factor about
which I'm most concerned. In
the present economicclimate, it
is appalling that so much energy
andresourceis beingdevotedto
the production, marketing, and
playing of games of the Space
Invader and Pac-man type.

It seems that a personal
computer is evaluated, both by
its manufacturer and by its
prospective purchaser, entirely
on its ‘graphics capability’,
which seems to be a synonym
simply for its ability to play such
games. [estimate that atleast 95
per cent of the software adver-
tised for the home computer
owner is of this ‘junk’ variety.

One cannot attach the whole
of the blame for the situation to
the manufacturers or the au-
thors of the rubbish; they are in
business to earn their bread,
and they are able to do so most
readily by meeting popular
demand.

The primary cause must be
the mentality of the buyer. It
must be assumed that the
majority of these are young
people; by the accepted stan-
dards of my youth, many of
these are illiterate, some are
irresponsible, and all are far too
affluent.

For evidence of the first-
named fault, one has only to
examine the popular periodic-
als, computer-orientated and
otherwise; far too often, even
some of the largest headings
actually contain mis-spellings.
The words ‘separate’ and *prin-
cipal’ are favourite candidates
— | wince every time [ see one
of the mutilations.

While I had to be content
with, and derived great plea-

IRANDOM ACCESS|

sure from games like Ludo and
Snakes and Ladders, many
contemporary youngsters will
not even have heard of such
games; they are content with
nothing less than a full-scale
implementation of their wildest
fantasies, all in glorious Tech-
nicolor.

When one considers the true

‘potential of the technological

achievements of the past dec-
ade, it is extremely depressing
to see them squandered in the
manner described.

Doubtless, most of your
youngerreaderswill, at the very
least, dub me ‘square’ for the
foregoing comments; it is an
accolade which I shall be proud
to bear.

R T Parsons,
Whirtton, Middlesex.

Fromascreen junkie to a man of
principal! — you're missing out
on alot of fun — Ed.

Strictly Tandy
Asauserofthe Tandy TRS &0,
am more than relieved to hear
that the maker has at last
expanded its software range to
include the CP/M Plus version
3.0advanced operating system.
It"s about time Tandy agreed
to market someone else’s, as
using the TRS DOS system had
its limitations — namely that
one couldn’t use it on any other
machine,
J Wilkinson,
London, SWI.

Techniques for
teachers

I feel teachers’ problems are
being sadly overlooked.

This was particularly appa-
rent from a programme on BBC
television’s Horizon series cal-
led Talking Turtle which discus-
sed the merits of computer
education. The major con-
troversy brought out was
whether teachers should use
computers as a part of trad-
itionally structured education,
or whether children should
grow into new technology in
their own way with teachers
offering help when needed.

While not backing out of such
an ideological argument —
which is after all questioning
the whole ethos of our present
education system — [ must
point out that in many British
schools today this is an
irrelevant discussion,

There aren’t many class-
rooms here which have a

computerto five pupils. Most of
them have just one machine for
the school. Some may be lucky
enough to have one to a class-
room. But even then, the
teachers handling them in the
most part have little or no
training. [t's a bit like teaching
biology and saving plants are
green without kKnowing about
chlorophyll.

If we are going to get compu-
ter education right, first we
must teach the teachers. Only
then can we decide what
approach to take on education.

It is obviously not enough to
use the micro as a teaching tool
without teaching about compu-
ter techniques. Itis not possible
toactasa guide, gently steering
pupils through their individual
development paths unless that
guide fully understands the
machine, how it works and
what its potential is.

So, let’s get priorities
straight. Let’s make sure the
teachers have been taught first.
Robert Pemberton,

Bath, Avon

Micro hermits

In all the euphoria over person-
al computers — the one-person
one-computer mystique prop-
ounded by people like the
founders of Apple —itseemsto
me that one important element
has been ignored.

No one has taken into
account the societal impact that
such an exclusive electronic
gadget in the home may have.
First televisions, then videos
allowed people to spend more
and more time closeted in their
own homes.

It seems to me that personal
computers will have precisely
the same effect.

As far as 1 am concerned
people are already far too
anti-social.

Roy Church,
Upper Norwood

There are about 300 micro clubs
in the UK which is a pretty
sociable scene. don't think you
need worry about ‘societal im-
pact’ — Ed.

Bulldog Clive

I was really impressed when [
heard that Uncle Clive has sold
a million machines. It just
proves that Britain still has its
entrepreneurs — the talent and
drive to make a mark on the
world.

It is also encouraging at

another level because Clive
Sinclair was never a brilliant
scholar. In fact the story goes
that he did notably badly in the
classroom and only found his
niche in the computer area.

There's no doubt he’s both a
technical whizz kid and a
marketing expert. He's also got
the Bulldog quality for he
suffered several knocks on the
way, including the production
problems for his micros, but has
always managed to bounce
back.

It makes you proud to be
British.
Ken Forster,
Aldershot, Hants.

Capital offence

In the last few weeks I have
managed to get my hands on a
friend’s BBC Micro, and [ am
favourably impressed. How-
ever, it does seem a shame that,
yet again, a Basic language
allowing both upper and lower
case character sets requires that
key words should be in upper
case.

I am sure that the majority of
Basic users are now fully cogni-
zant of these key words. It
would therefore make life much
easier during the debugging
phase of any program if these
were in lower case, so that our
own declared wvariables, etc,
could be in upper case. This
would mean that errors in
spelling and logic would be
detected and corrected much
faster.

Ray Thomas,
Carterton, Oxfordshire

Intermission

As a BBC micro user I am
happy to see that you are doing
a pull-out series on the
machine.

I am sure that it will be very
useful one day, but at the
moment I am somewhat ham-
pered by the lack of a cassette
recorder for my machine.
Although I ordered one from
Acornlast September [have yet
to receive it; and the company
seems unable to tell me when it
is likely to arrive.

Wayne Walters
Tottenham, N17.

A spokesman for Acorn admir-
ted that there has been a shoriage
of cassette recorders, but assur-
ed us that “Stocks will be reple-
nished shortly. Mr Walters
should get his recorder soon” —
Ed.
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Sinclair ZX Specti

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarangeof 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foranupgrade. The cost? Around £60.

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's no need to stop there. The
ZX Printer-available now— is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

Key features of the
Sinclair ZX Spectrum

® Full colour=28 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

@ Sound-BEEP command with variable
pitch and duration.

® Massive RAM=16K or 48K.

@ Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

@ High-resolution-256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

@ ASCIl character set—with upper- and
lower-case characters.

® Teletext-compatible —user software
can generate 40 characters per line
or other settings.

® High speed LOAD & SAVE-16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

@ Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.




ZX Spectrum software on
cassettes —available now

The Spectrum software library is
growing every day. Subjects include
games, education, and business/
household management. Flight
Simulation...Chess...Planetoids...
History...Inventions.. VU-CALC.. VU-3D
...ClubRecord Controller...thereis
something for everyone. And they all
make full use of the Spectrum’s calour,
sound, and graphics capabilities. You'll
receive a detailed catalogue with your
Spectrum.

ZX Expansion Module

i This module incorporates the three

functions of Microdrive controller, local
area network, and RS232 interface.
Connectit to your Spectrum and you can
controlup to eight Microdrives,
communicate with other computers, and
drive a wide range of printers.

The potential is enormous, and the

module will be available in the early part
of1983 for around £30.

SincCi=ir

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCll character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
full instructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

The transferrate is 16K bytes per
second, with an average access time of
3.5seconds. And you'll be able to connect
up to 8 Microdrives to your Spectrum via
the ZX Expansion Module.

Aremarkable breakthrough ata
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

BY PHOMNE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Barclaycard,

Access or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt —and we
have no doubt that you will be.

| Qty ltem " Code Itém:rlce Toéal |
| ; Sinclair ZX Spectrum - 16KRAMver3|on 100 12500 |
| Sinclair ZX Spectrum-48K RAMversion 101 175.00 e |
I ) _ Sinclair ZX Printer 27 B e |
_ Printer paper (pack of 5rolls) 16 11.95
‘ Postage and packing: 0rdersunder£100 _—en L oas |
‘ orders over £100 29 A, 95 |
Total£
‘ Please tickif you require a VAT receipt[_] |
‘ *|enclose a cheque/postal order payable to Sinclair Research Ltdfor£ |
‘ *Please charge to my Access/Barclaycard/Trustcard account no. |
*Please delete/complete |1 | il
‘ asapplicable |
I ‘Signature = - |
PLEASEPRINT
| |Name: Mr/Mrs/Miss | | P 0 | I
| |Address T T o et A |_____ |
i 5 TS ) 121 | i Sl
| HES| 5 S | | T ] | | Pcwans | |



ROUTIN

N l l L]
Max ‘BDOS ERROR ON A:’ Phillips OPENS THE POD DOOR, HAL. Got a query?
. Send it here. No personal replies promised but you never know . . .

Write to: Max Phillips, Routine
Inquiries, Personal Computer
News, VNU. Evelyn House,
62 Oxford Street, London
WI1A 2HG.

How | shocked
my Apple

I was working away on my
Apple II the other day when
suddenly I got a severe electric
shock. Notonly was Isurprised,
but it erased everything from
the disk.

Why did it happen and what
can I do to stop it?
Steve Woolley,
Walthamstow, London EI7

Sounds like a dose of static
electricity. A nylon carpet
underfoot, or a humid atmos-
phere can both build up an
electrical charge. This sits
around doing nothing until you
touch the machine and giveitan
opportunity to escape to earth.

This charge may be big
enough not only to surprise or
even erase the information
fromthe Apple's disks. There’s
even a small chance that you
could hurt your Apple.

If this has happened only
once, it may have been just a
freak occurrence. Treat it as a
reminder to back up all your
disks. If you get shocks regular-
ly, something needs to be done.
For example, you could earth
yourself before approaching
the computer — touch some-
thing that is earthed, such as a
central-heating pipe or metal
window frame.

For more effective protec-
tion, place rubber mats around
the work area. These could be
car mats or you could buy them
from computer suppliers such
as Inmac.

Meanwhile, try using your
computer on a different desk or
carpet — and avoid wearing
woolly jumpers.

Dragon: safe
from spikes

I have seen advertisements for
devices that are supposed to
regulate the electrical supply to
machines. They suggest that
without one of these the com-
puter may be damaged.

T'have a Dragon and I want to
know whether [ should have
one of these devices. I haven’t
had any trouble yet though.
Simon Clarke,

Guildford

You could use a special protector, like The Plug (left) or stick with the Dragon's
built-in regulator (right) to keep your power supply clean,

The hot little power supply that
comes with the Dragon 32 does
all necessary regulation — the
devices you have seen adver-
tised are for protection.

There are occasional “spikes’
in a mains supply. These are
power surges that may surprise
a computer, making it crash or
corrupt its data. Some supplies
are ‘dirty’, which means they
are inconsistent and unpredict-
able enough to cause similar
problems.

You may also find that vour
Dragon is affected by other
devices using your mains ring.
Switching on a fluorescent light
or running a power drill may
cause problems, but you won’t
need a power protector unless
you have recurrent trouble.

Large buildings with massive
ring mains and machinery —
lifts for example — are far more
likely to suffer from poor mains
than are individual homes.
Either way, it is unlikely that
the computer could be per-
manently damaged.

Simple protectors for dirty
mains supplies cost about £15.
You could try a neat device
called The Plug from Power
International on 0705-756715.
For crash-sensitive applica-
tions, you can buy uninterrupti-
ble power supplies which pro-
vide battery back-upincase ofa
mains failure. But you'd needa
very serious application to jus-
tify their cost.

You've had no problems yet.
Why change things?

Lisa and the single
environment

I have read several articles
comparing the Lisa machine
from Apple with the VisiOn
software package. [ don't
understand how hardware can
be compared with software.
Can you explain?

Olivier Pierre,

London N7.

Although Lisais asophisticated
piece of hardware, it’s the
software that comes with the
machine that is causing all the
fuss. Lisa stands for ‘Local
integrated  software  archi-
tecture’ —its programs are very
much a part of the machine.

Lisa's software and the
VisiOn package attempt to do
the same thing by providing a
single ‘environment’ where the
user has access to commonly
needed computer applications
such as graphing and spread-
sheet calculations. They both
use asystem of ‘windows’ on the
screen and a ‘mouse’ input
device tomake them accessible.

Both packages are based on
ideas developed at the Palo
Alto Research Center, Califor-
nia. Aside from the £11,000
Xerox Star system, they are the
first two practical examples of
this work.

When you read comparisons
remember that VisiOn has to
work on common-or-garden
hardware, while Lisa is de-
signed specially to run its soft-
ware. It is only incidental that
this makes Lisa a powerful
micro for running other stuff.

It’s likely that hardware of
Lisa’s calibre will become com-
monplace, but its software is so
valuable that Apple is likely to
port it on to newer machines in
the future. Within the next two
man centuries. (Full Pro— Tesr
review on Lisa, page 50).

A trying time
loading from cassette

I spent several fruitless hours
last weekend trying to load my
Spectrum from cassettes. I tried
two different cassette recorders
and several different cassettes
and got nowhere.

Several people I talked to
said this is a common problem,
but it’s really annoying and a
total waste of time. Can you tell
me why this happens and what I
can do about it?

Kerry McLean
London SE 26

You're right, it is a common
problem. The main thing going
for cassette storage is that it is
cheap. but once you have got it
going it’s a workable method.

Cassettes are simply an unre-
liable way of storing data.
Ordinary cassettes are de-
signed to record analog signals
such as music and speech and
are not built to the standards
required for accurate record-
ings. It's only special tape
systems that use a digital signal
properly suited to computer
use,

You've already made sens-
ible steps towards pinning
down the problem by swapping
recorders and cassettes. But
remember that expensive hi-fi
equipment can filter the record-
ing so much that the computer
can’t understand it.

Remember too that volume
settingis critical — Spectratend
to like around a half maximum
setting. If the cassettes are your
own recordings check, by
listening, that the recording
sounds all right. Spectrum
programs should be SAVEd
with the ear cable discon-
nected.

The Spectrum is very helpful
when loading. You'll notice
that the border colour around
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SPECIAL OFFERS

Ex-Demo stock all in excellent condition with Guarantee.

1.

ACT 8000 Computer 64K Ram
with 2.4 meg Dual Disk Drive, with
full software including WORD-
CRAFT 80, Sales Ledger, Purch-
aseledger, Nominal Ledger, Stock
Control, Invoicing, Database

Micro

Systems
Maintenance

Dedicated to Service

£2450.00
2. As above with 132 Col Dot Matrix . ®Maintenance of a wide range of
Printer £2950.00 microcomputers and associated peripherals
3 at competitive prices.
3. Applelll 128K Computer : = i : ;
£1800.00 ® An independent and professional senice
g tailored to your requirements.
4. Applelll Disk Drive £200.00 op e L fy e " int
2 x - reventative and/or corrective maintenance,
6. HewlettPackard85 £95 0. 00 e Flexible senvice from a committed team

Datalect Computers Limited

33/35 Portugal Road
Woking, Surrey

Tel: (04862) 25995

with a proven track record.

Contact us to discuss your maintenance
needs, without obligation.

Micro Systems Maintenance,
P.O. Box 145, Swindon, Wiltshire, SN5 7TYR.

TIMES ED. SUPPLEMENT oct 82
ACORN USER feb83
BEEBUG dec/jan’83

The word processor for the BBC machine.
This ROM based word processor simply
plugs into one of the empty sockets inside.
Supplied with full spiral bound manual and
cassette containing an example document
and free typing tutor program.

MNow available from stock. Quantity
Discounts

£39.00 + £1.50 p&p + VAT

st scroll . . . bloc move i‘f A
°

. tape, disc and Econet. .. I P /(;Elﬂc
1ige numbering . . . delete secti ) (1) @4sitioning . . .
. J|lave sections

Professional B.BC.
software for the home

[T Cash or royalties — we $}400] IR 7= 1+ 1T] ]
pay the best rates
around for any good i

IR variable page length . .. automatic pagine
. printer cotrol codes ... _ . delete section. .. margin posi

Dept PCN1
16 Wayside, Chipperfield, Herts, WD4 9)).tel (09277)69727
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the screen alternates between
two colours. When a cassette is
loading properly, vou should
see a series of narrow stripes. If
the cassette isn’t reading, you'll
geteither just one colour or two
colours swapping over occa-
sionally.

Use this facility. LOAD a
cassette and play with the
volume control until you get as
close as possible to the stripes.
Rewind the tape and if it still
doesn’t work, make like Robert
the Bruce's spider.

If yousstill can’t get it to work
yvou'll need to try different leads
and preferably a different Spec-
trum. It is just possible that
your Spectrum is defective.

Once you've got cassette
loading to work, mark the
position of the controls, Don't
fix them in place, as you might
still need to make adjustments
for different tapes. Then prac-
tice SAVEing and LOADing a
short program. Youmay needa
different setting for save than
you do for load.

If it's any consolation, a
Spectrum has one of the most
reliable and tolerant cassette
interfaces of any of the cheap
computers.

Andthere’sstill achance that
Sinclair will provide that £70
Microdrive it's been promising.

Alternatives to
qwerty

Reviews of machines often
mention the qwerty type of
keyboard, but T don’t under-
stand what else there could be.
Can you enlighten me?

Joan Barnfather,

London W4

Most micros have the standard
gwerty layout of keys, even if
machines like the Sinclair ZX81
make it hard to spot. But
standards are made to have
exceptions.

Next time you're in Europe,
look out for their kevboards.
Some countries, such as Nor-
way, use a layout called azerty.
Most manufacturers produce
different keyboards for their
micros depending on which
country they are to be sold in.

If a keyboard isn’t intended
foreither atrained operatorora
lot of text entry the designers
may go for an ABC layout.
Keeping the keys in alphabetic-
al order can be a relief to those
who've never touched a type-
writer. Some pocket computers
and a number of data entry
machines, such as the Canon
TX10, use this system.

-T' l k|

How Maltron threw gwerty overboard,

Remember that qwerty ap-
plies only to the letter keys.
Computers pose problems as to
where to place all their extra
keys such as hemiola brackets,
£ # and 8, let alone CON-
TROL, ALT, ESCAPE and so
on. It’s usually irrelevant to say
amicro has a qwerty keyboard,
but always take a careful note of
a reviewer's comments on the
rest of the layout.

A one-handed keyboard
such as the Microwriter’s can
hardly be called gwerty, and
this  illustrates the way
keyboards can be changed
around.

Some people will tell you that
qwerty was designed to slow
you down, butit's more correct
to say it was originally designed
to stop typewriters jamming.
Some companies have now
completely redesigned both the
shape and layout of keyboards,
and one successful example of
this is the Maltron keyboard
(above). Using one is enlight-
ening.

Call by reference:
call by value

What do the terms ‘call by
reference’ and ‘call by wvalue’
mean?

When [ asked a friend he told
me that the difference lies in
what is done with the informa-
tion after the call is made, but
now [ am even more confused.
John King,

Twickenham.

Like many things in computing,
you’ll find they mean different
things to different people. Con-
sider a call such as CALL
PROCEDURE demo (A,B).
Here the parameters A and B
are the information that the
demo procedure is to work on.

There are two ways that the

procedure could get hold of this
information. If it is a call by
value then the procedure pets
the values of A and B, perhaps
as the top two items on the
stack. The procedure would
then create a couple of local
variables to hold the informa-
tion.

If the procedure went on to
do things such as A=A+1 or
B=2*SIN(A/5), it would not
affect the true values of A and
B. It can’t — the procedure has
no idea where A and B are
stored. It just has a copy of their
values at the time of the call.

With a call by reference, the
procedure does not get the
values of A and B but their
location. Altering A and B in
the procedure alters them in the
main program.

If youwant to see more, have
a play with BBC Basic. Its
PROC calls are made by value.
Changing the value of the
parameters within the proce-
dure does not affect their values
outside.

As an alternative, if you
imitate a PROC by assigning
values to certain variables and
then using GOSUB, you are
calling by reference. Alter the
variables in the subroutine and
vou alter them in real life.

Bitter argument

How can I tell a true 16-bit
computer from a false one? |
think the difference is that the
pseudo ones are really two
8-bits working side-by-side, but
if 'm right, is that really not as
good as one 16-bit?

Richard Cox,

London SWIL,

Eversince somebody explained
what a bit was to his marketing
director, having eight, 16 or not
quite 16 of them suddenly

became important. The bit-
count for a computer depends
on what sort of microprocessor
it uses. After that, it's just a
question of definitions.

A 16-bit micro is one that can
transfer its data to and from
memaory 16 bits at a time — that
is, it has a data bus 16 bits wide.
This neatly lets us label most
micros. Those using a Z80,
8080, 6502, 6800 or BOBS are
only 8-bit micros. Those that
use an 8086, Z8000 or 68000
are 16-bit micros.

But there are problems. The
8088 chip, for example, is
exactly the same as the 16-bit
BO86. It has the same registers,
and uses the same instructions,
but for production economy it
only has an 8-bit data bus. So
although it has all the 8086's
main advantages over &-bit
machines — such as the ability
to address lots of memory — it
isn't a real 16-bit chip. It's a
pseudo 16-bit chip.

Certainly the 8-bit data bus
versionof the 68000 (the 68008)
is an ‘impostor’, just as the 8088
is. But onee you start to consid-
er what a chip 15 like on the
inside (the 8088 is 16-bit inter-
nal) you stumble on a whole
new set of marketing claims.

Fans of the (8-bit) 6809 will
tell you that it’s full of 16-bit
registers. So it must be at least a
pseudo 16-bit processor. On
hearing this, the 68000 people
will realise that it’s mostly 32
bits inside. Hence the model
number of the Fortune 32:16.

The point is that the number
of bits isn’t really important. Tt
has about as much to dowith the
speed of a computer as the
diameter of the cylinder heads
has todowith the forward speed
of a car.

It can and does make a
difference, butso doesthe clock
speed, the speed of the mem-
ory, the number of *wait states’
where the processor hasto hang
around while some other device
uses the memory andsoon. Just
asspeed relates to the way a car
isdrivenitrelates to the way the
chip is programmed.

Some 16-bit computers do
certain jobs faster than some
8-bit computers. Some pseudo
16-bit machines go faster than
some 16-bit machines. Some
8-bit machines go faster still.

The big advantage is not the
width of the data bus but the
width of the address bus. Six-
teen-bit chips (real or pretend)
allow a lot more memory to be
directly addressed, and mem-
orycountsinmaking computers
do useful jobs.

sf
i
|
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HAVEN HARDWARE

\{ N N ZX PRODUCTS & JUPITER ACE
TECI{]‘ l{‘" 4 ASBY ROAD, ASBY, WORKINGTON, CUMBRIA CA14 4RR.

(:l“l) PRICES INGLUDE VAT AND P & P. SAE FOR DETAILS.
. " Some of the products are also available from the following agents:
T'ECHNICS LTD

THE BUFFER SHOP, 374A STREATHAM HIGH ROAD, LONDON SW15.
SPECIAL OFFER

MICROWARE, 5 ST PETER'S LANE, LEICESTER.

PHILLIP COPLEY HI-FI, 7 CLIFFARD COURT, OSSETT, W. YORKSHIRE.
FOR MARCH & APRIL ONLY

Epson MX82 F-T Il £350 Carr, £5

TRADE ENQUIRIES WELCOME
kA kA hkkkkkkhkhhhhhkkhkrhhhhhhkhhkrhhhik

X80 & 7XB1 HARDWARE
Repeating Key Module KITE3.95  BUILT £5.95 (As reviewed by Popuiar Computing Weekly)
Inverse Video Module KIT£295 BUILT £4.50 {As reviewed by Popular Computing Weekly)
Keyboard Beeper Module KITE6.95  BUILT £8.50
Keyboard Entry Module KITE2.95 BUILTE4.95
Input Output Pt KITE10.95 BUILTE14.95
(Can be used with 16K RAM and printer without motherboard)

BBC Micro Model ‘A’ £261.30 Carr. £3 Programmable Character Generator KIT£17.95 BUILT£24 85
BBC Micro Model ‘B’ £348.26 Carr. £3 3%&2;{“:5’;?}"2?_‘3&;3 qﬁ's':_:‘aﬂ:";mff
BBC 16.K RA.'M Upgrade £25 + pé&p £1 Full-Size Klﬂhuaﬁwilh Repa;fxey—ﬁef:rsroiﬂs kind
BBC Printer interface £10 + pé&p £1 Bulltversion plugsin.  KITE19.95 BUILT £24.95
H IX Edge Connector  23-Way Long gold plated pins £2.95  ZX Spectrum version £3.50
Acorn System 3 with © XSPECTAUMSOFTWARECASSETTES
32K Memﬂf}‘ £1,400 Carr. £10 Fruit Machine Coour graphic representations of fruits. [ncluding HOLD and GAMBLE  £4.95
Zenith Z100 16 bit Solitaire Alpha-Numeric move entry.  £4.85

Patience The popular card game (cheat proof)  £5.95
Mancala The Chinese Logic Game.  £5.95
REPULSER Repei the alen invasion.  £4.95
BOOKS

System from £2,072 Carr. £12

ALL PRICES EXCLUDE VAT

Cambridge Collection  £4.95  Cambridge Colour Collection  £6.95 Cassette £2.95

We are the Acorn Econet specialist. WE ALSO STOCK A LARGE RANGE OF RESISTORS, CAPACITORS, ETC.

Let us quote you for your system.

Education discounts available gfﬁgsufénggﬁﬂggﬁ Accepted po %‘-;-"::;%_
Coach House, Kelsterton Road, Flint (AN AREAEHONE) .f FEECY
Tel: DEESIDE 810518 STOP PRESS! .

ZX SPECTRUM input/output port. The kit £11_95. Built £15_95. Plugs onto the back of the
spectrum doesn’t require motherboard. (Uses BASICin and out commands)
Includes instructions for driving Seikosha Paper Printer

ANTI GLARE SCREENS MULTI-PURPOSE COMPUTER STAND

ELIMINATES VDU SCREEN REFLECTIONS Computer stand suitable for VDU/PRINTERS etc, etc. . .

AND GLARE
@ Gives a sharper, clearer image I_ -l . 7 'MEth D1egth Height
MAIL ORDER FORM 14 : 24!
® Reduces eye st ' ] i
uces eye strain XA SO e o o B SRS R o
@ Easily fitted to all terminals I AR e e e et ) e e I
i L e - T @ All steel constrection/easy self
® Budget price I EmiE B assembly
Anti Clare Screen  A) £19.95 STAND A)£45.95 @ Adjustable feet
s} £19.95 B)£ds.05  TE1.80p&p .
@ Two heights available
PLEASE MAKE CHEGUE PAYABLE TO: DATATEL BUSINESS PRODUCTS. I
[ETIEET COTUIE DTN DOOTTITT OMUMA PSR T e ST

DATATEL BUSINESS PRODUCTS
29 Hamilton Square, Birkenhead, Merseyside L41 6AZ. Tel: 051-647 6986.
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MICROWAVES

Fame and £5 come to those whose winsome wheezes appear in Microwaves

Tl logic
Here is a tip to help TI99/4A
owners utilise the full power of
their home computer. It will
also apply to other micros.
There are frequently situa-
tions where you would like to
enter lines such as:—
IF A=30R A=5THEN 120
IF A=3 AND B=6 THEN 120
In TI Basic (Console Basic)
you cannot use either OR or
AND. You can get round this
by using lots of IF . . . THEN
lines, but there is an casier way.
The line:-
IF A=4THEN 120
is treated by the computer as
follows: it evaluates the ex-
pression after IF. If it is true
(logic value —1) then the line
transfer takes place. If it is
untrue (logic value 0) the line
transfer does not take place.
Try entering:-
PRINT 2=2 and
PRINT 2=4
The computer looks at the
logical value of the expression

and interprets any non-zero
answer as true,

Thus we can use:-
IF A THEN 120
and if A is not zero, the transfer
takes place.

We can therefore create our
own OR/AND by manipulating
the logical values of the express-
ion. To ensure that the logical
value of the expression is prop-
erly evaluated we need to place
it in brackets.:-

IF(A=2) + (A=5) THEN 120
If either A=2 or a=5 then the
sum of these two logic express-
ions will be—1 ie rue. The +
acts as an OR.

IF (a=2) * (B=5) THEN 120

If both A=2 and B=5
+(—1* —1), the expression is
evaluated as non-zero, and the
transfer takes place, but if
either expresion is false, the
valuewillbezero (0* —1). Thus
we have our AND.

By knowing how these ex-
pressions work, you can create
more powerful conditional
transfers than by using OR &
AND themselves.

Stephen Shaw
Stockport, Cheshire

Lists unlocked

From time to time it’s useful to
be able to take a look at Basic
programs you have bought, but

generally the manufacturers
put a lock onto the code to
prevent you from doing so, and
perhaps copying it.

But there is often a way
around this problem.

Instead of giving the com-
mand LIST, which will try to list
the program from line 0 and
fail, since line 0 is locked,
commanditto LIST 1. Then the
listing will begin at line 1. which
is frequently not locked, and
you can list the whole program.
R Hoelle
London SW10

Converting to Hex

Many programs or utilities are
easier to control and under-
stand if hexadecimal numbers
are used for input. However,
the ordinary INPUT command
will accept only decimal num-
bers or strings.

The trick is to accept the
input to a string and then apply
the EVAL function, This will
convert the input string to
internal format. Here’s a
sample:

18INPUT"ADDRESS "A%:A
#=EVALAF

158%=8

ZBFRINTRS

ZEPRINTAY

GBPRINT~A%
PRUN

ADDRESS &4008

L4000

16384

4880

The EVAL function can also

be used to pass complex formu-
lae to a program, since it treats
the input as ordinary Basic.
R T Parsons,
Whitton, Middlesex.

Length of string

Have you ever wanted to print a
picce of astringin Basic? You'll
probably have used the MIDS$
(STRINGNAMES, START,
LENGTH) function, which will
extract a piece of a string from
the middle.

But you can also use this to
decide notonly how much of the
string you want to print, but
whether it is to be printed or
not,

This is achieved by taking a
piece and starting wherever you
want for a given length. If you
multiply the expression for the
length by a logical expression
(ie one which evaluates to 1 or
0), which contains the decision
you wish to make, then if the
expressionis true the length will
be left as set.

But if the expression is not
true, then because the length is
multiplied by 0, it also becomes
0. The result is a string of no
length. It won't make a lot of
difference to the output, even
though it is printed.

Try typing in this little prog-
ramand running it. You will see
the ‘HELLO!" appear and dis-
appear, even though both
PRINT statements are exactly
the same.

10 WORDS = ‘HELLO!

20 MESSAGES$ = ‘HERE 1
AM?

30 FLAG =0

40 PRINT MID$( WORDS, 1,
LEN( WORDS) * FLAG ) ;
MESSAGES$

50 FLAG = 1

60 PRINT MID$( WORDS, 1,
LEN( WORDS) * FLAG ) ;
MESSAGES$

70 GOTO 30
Steve Harrison,

- Manchester M35 0GP

Things go better...
It’s important to keep slots ana
board ends clean and ‘well
connected’.

The expansion slots in the
Apple II are prone to build up
dirtand gritbut thereisasimple
way todeal with the problem. A
pencil eraser can be used to
cleanthe flatconnections on the
card.

Should this fail, and you still
have dirt in the way of your
data, you can try another
approach. A drop or two of
Coca-Cola and some finger-
work with a clean rag should do
the trick.

Cards which develop the
‘wiggles’ in their slots are
another problem. It may be
worth strapping them in with
masking tape run from one side
of the slot to the top of the card
and back down to the opposing
side — mast-and-stay style.

Sockets and plugs must also
be kept clear of dirt. The best
approach is to use a small
toothbrush to clean them.
Peter Miles
Bristol

Chip swop
After hours of worrying about
how [ was going to take out the
upper-case chip on my Apple
and replace it with a lower-case
Videx chip, I hit upon a new
method of chip-removal.
Instead of employing the
potentially dangerous tactic of
taking a screwdriver to my
circuitboard, [used the pointed

end of a Bic pen-top to ease the
chip from its holes, without
damaging any of the chips on
the pin.

It certainly saved my chip, so
I now make sure there’s always
aspare pen-top near my compu-
ter work-area, whenever [ have
to take out my chips.
Ted Brannigan
Teeside, Middlesex

Socket to Sinclair

If youuse a ZX81 oraSpectrum
you’'ll soon notice that the only
way to clear the memory (reset
is the technical term) is to adopt
the rather drastic procedure of
pulling the plug. In fact, Sin-
clair's documentation specifies
this ‘techique’.

The trouble is that pulling
and plugging soon wearsout the
fit of the connections, causing
the contacts to become unreali-
able and putting you in danger
of losing a long listing,.

If you can’t site the micro
within reach of a wall-switch,
run a simple cable switch to the
lead — the sort you find on a
lamp cable.

Another penny-pincher on
the Sinclairs is the board-edge
connector, whichis prone to the
same fate as the power socket.
The answer here is to configure
an RS Component edge plug,
available from many specialist
stores. The base of the ZX81 or
Spectrum must be unscrewed,
but the operation takes only
about ten minutes.

Tony Mason,
Altrincham, Cheshire
e e e R

Home service

I have a BBC Model B micro
and wanted to know which
operating system it was on.

A friend told me [would have
to take the top off my micro and
look at the operating system
chip. Ididn’twant todo that as it
might have damaged my new

~micro (which is still under
warranty), so [ tried talking to
my computer.

I knew that the BBC had a
few special # commands, so [
tried asking it some questions
and when I typed in *HELP, 1
got the information [ wanted
without lifting so much as a
screwdriver.

Terry Dobbin,

Tonbridge, Kent

T e
Write to: Microwaves, Personal
Computer News, VNU, 62
Oxford Street, London W1A
2HG.
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THE ATAHI 800 NOW WITH

48K!
at £399.95

INC. BASIC
o
SINCLAIR .:%. Sfock
SPECTRUM STOCK
—— TEXASINSTRUMENTS
We've got the Home Computer
that makes learning fun, ,
at a price that will make you smile.
o OUR PRICE
£149.95
Extensive
ranpe of Texas
and third party software stocked

WE STOCK ATARI— INTELLIVISION — COLECO—IMAGIC ACTIVISION— PARKER
BROS—SYNAPSE—DATASOFT—BRODERBUND —BIG FIVE—SIRIUS
—DON'T ASK — INFOCOM.

PAY US AVISIT —
It’s well worth it at

LionHouse 215HighStreet
227 TottenhamCourtRd Sutton
LondonW1 Surrey
01-6373024 01-6435494

MAIL ORDEA: PHONE 01-630 0613
FOR ENQUIRIES AND CREDIT CARD ORDERS

COMPUSENSE LTD.

Telephone: 01-882 0681/6936
P.0. Box 169, 286d Green Lanes
Palmers Green, London N13 SXA

DRAGON and TANDY COLOR software

1. DEMON Machine Code Monitor COLOR/DRAGON cartridge £18.95
A complete system for entering machine code programs, asreviewed in Popular Computing
Weekly Wol. 2 Mo. 4 — “easy to use . .. o wseful tool . . . reasonably priced”.

Maw for Tandy Colar swners oz welll

2. DECODEMachine Code COLOR/DRAGON cartridge £18.40
Th i cartridge could save you o small fortune! DECODE converts TANDY COLOR BASIC
ramsto DRAGOM BASIC andviceversa. Justload a TANDY lape on your DRAGON, or
GOM tape on your TAPE COLOR, and run DECODE to convert the program inta the
o!her BASIC! (Prave it works — convert it back againl) Mow all you COLOR computer
owners con take odvontoge of all thet bovely DRAGOM sofwarel
Introductory price.
3. DASM  Machine Code DRAGON cartridge £18.95
A true 6809 assembler for the DRAGON Computer. Assambly statements are antared in
BASIC mode and ean be intermixed with BASIC statements. Use BAS|IC forlood andsave and
for edifing source — simple and no time wasted learning new commands, A sophisticated
product for o demanding tosk. (Availoble mid Morch 1983,

4. SPACERACE Machine Code COLOR/DRAGON cartridge £18.95

cassatte £7.95
Action packed arcade gome. Chase around the trock destrayving hordes of afiens — watch
outfor the mines! Uses keyboard or Joysticks. 15 skill levels, high resolution graphics, sound.
Addictiva!
5. C-TREK BASIC COLOR/DRAGON cassette £7.95
Superspoce adventura gome, graphics andsound, destroythe Klingons befora they get you.
Real fime operation (no fime for teal).
4. DESERTGOLF BASIC COLOR/DRAGOMN
High resalution display ond good sound effects.
7. POKER BASIC COLOR/DRAGON cassette£7.95
Fost achion, excellent graphics and sound, machine code assisted for speed|

8. PIRATESAHOY BASIC COLOR/DRAGON cassette—E7.95
An adventure gome. Solve the puzzles to find all 1he1reusure—abmrhing.

BOOKS £12.10p&p0.508

Leventnal — SB0% Assembly Programming

caszette £7.95

Authoried Distribuiors for
Spectrol Inc. USA, TSC Inc. USA, CSC Inc. UiSA

three BASIC gomes for £19.95

ar cheque Dy fphone & poit
erphans serice

Intreductory offer —
Cirder by ACCESS
24 h

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR

<< LESS THAN £20 >~

- : =
l CAMEBRIDGE LEARNIMNG SU]TABLE FOR
|| GSC BEGINNERS
/| SUPERKIT
— e
: NO SOLDERING!
| =% .
t Learn the wonders of digital electronics
1 Saif -mstraction TR P :
BoulBminaet [ e kit omaine,
‘ = e et Seven LS TTL integrated circuits, bread-
» Bantalis o n e board, LEDs, and all the DIL switches,
e

resistors, capacitors, and other compo-
nents to build imerestng digital circuits;
plus a very clear and thoroughly tested instruction manual (also avalable
separately!. All this comes in a pocket size plastic wallet for only £19-%0p incl.
p&p. This course 15 for true beginners = the only extra vou need is a 4%
battery.

- Meeds no soldering iron.

= Asks plenty of questions. but never leaves vou stuck and helpless

= Teaches you about fault-finding, improvision. and subsvstem checking.
This course teaches boolean logic, gating. R-5 and |- K Mipflops, shift registers.
ripple counters, and half-adders,
Chegues with order 1o:
Cambridge Learning Limited, Unit 199 Rivermill Site, FREEPOST,

St lves, Huntingdon, Cambs PE17 4BR, England.
or tel 0480 67446 with credit card details

Cambridge Learning

COMPLITASOLVE

8CENTRAL PARADE, ST MﬁRh h
SUHBITUN SUF{F{EY 01-330 5

We specialise in M:crn-cnmpulersinr home and business
In stock now:
DRAGON32 £199.95
NEWBRAIN Model A £239.00
NEWERAIN Model AD £267.00
ORIC-1(48K) £169.95
ZX SPECTRUM (16K) £125.00
ZXSPECTRUM (48K) £175.00
ATARI400 £199.00
i of software in stock for the uafggﬁ 00
it T & of software in
by %ﬁ'lﬂgm? H an MICRO, VIC 20, ZXB1/SPECTRUM.
We also nave  large and varied selection of books
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Chess champion David Levy reveals how computers are chipping away at the masters’ supremacy.

Check:

mate

for mere humans?

e world’s strongest programs can
now play at or near the level of chess
masters, and the personal computer

boom has dramatically increased the
number of people who write their own
chess programs.

Interesting feats have already been
achieved by some chess programs, and
here T'll be describing some of the more
remarkable ones.

Opening
Like any strong human player, chess
programs can store a large number of
opening variations. But programs can also
invent ‘new’ moves in the openings —
moves that may change the assessmentofa
whole variation.

Possibly the best example of this that I
have seen is in a rather sharp variation of
the French Defence: 1 ¢2-e4 ¢7-¢6 2 d2-d4
d7-d5 3 NbI—3 Bf8-b4 4 a2—a3. This was
popularised by Alekhine in the 1930s.

[t is not currently considered sound, but
I've used the variation a number of timesin
my own games, and often looked for new
ideas to strengthen White'splay:4 . . . Bb
eI+ 5b2x%e3 dixed 6 Qdl —gd NeS—f6
7 Qgdxg? Rh8—g8 8 Qg7—ht b7—0b6 9
Bcl—g5 Rg8—g6 10 Qh6—hd NbS—d7 11
Bfl=b5 c¢7—cb. (See diagram 1)

This position had been reached in the
master game Chistiakov-Orlov, Moscow
Championship 1935, in which White
retreated hisbishopwith 12 Bb5 —¢4. In the
standard text on this variation, French
Poisoned Pawn by Zeuthen and Jarlnaes, it
is pointed out that after White captures on
cf with his bishop, Black gets a good
game with 12 . . . Od8—C7, and if 13

Be6xa8 then 13 . . . Qe7xc3+ followed
byld ... QC3xal

While studying the variation I discov-
ered a winning improvement on White's
play, andin 1977 I tried this position on the
World Champion program Chess 4.6,
during a tournament in Seattle.

In only 90 seconds the program found
the brilliant yet shallow winningidea which
the Moscow masters had missed in 1935,
and which had gone undiscovered for 40
years. Chess 4.6 played 12 Bg5 % f6, which
the spectators (and the Russians) thought
could be refutedby 12 . . . Qd8—c7, when
White has two bishops attacked.

The program actually predicted 12 . . .
Qd8—c¢7 as the best reply, and announced
that it was then planning to play 13
Bf6—d8, which wins two pawns after
13 ... Qc7x%d8 14 Qh4xd8+ KeSxd8 15
Bb5xc6 RaS8—b8 16 Beoxed.

A possible alternative to 12. ..
Qd8—c7is12 . . . Rg6Xf6, but thencomes
13 BbSxec6 QdS8—c7? 14 d4—d5 (the
difference is that if White is allowed to
capture on f6 his queen will protect the
pawn on ¢3.

Middle-game

At the end of the opening phase in chess,
the players usually have their pieces
developed in readiness for the middle-
game struggle

The middle-game can be entirely
strategic, with both sides manoeuvring
their pieces slowly. Each is trying to take
control of certain key squares and gradual-
ly improving the positions of individual
pieces.

Other middle-games can be cut-and-

thrust affairs, with sacrifices and other
tactical motifs playing the decisive role.

Computer programs tend to be short- |
sighted in their strategic planning, because
planning involves the formation of con-
cepts, and the art of computerised concept
formation is still in its infancy.

But chess programs can excel at tactical
play,since a forcing sequence will often be
short enough to fall within the horizon of
the program.

Today most programs extend their
search of the game tree in variations
containing checks and captures, so it is
possible for the better ones to examine
suchvariations toadepthof7,9, 11 oreven
13 ply (half-moves).

Probably the most beautiful combin-
ation ever played by a chess program was
seeninthe 1978 North American computer
championship in Washington. The game
was between Blitz 6.5 (White), running on
a Univac 1100 computer, and Belle (Black)
which executes on special chess hardware
that can evaluate more than 200,000
positions per second. (See diagram 2).

In this position, with Black to move, it is
clear that Black has a won game, due to its
knight-for-pawn advantage. The size of
Black’s advantage does not detract from
the delightful combination unleashed:
10 . . . Rh8xh2.

When playing this move, Belle had
‘seen’ to the end of the game.

11 Kglxh2 Qe7—h4+ 12 Kh2—gl
Ne4—g3 — threatening mate on i/, and if
13 f2xp3 then 13 . . . Nd4—f3 is mate. 13
()dl—h5 prolongs the game for one move.
13 . . . g6xh5 14 f2x g3 Nd4—f3 mate.

Endgame

The endgame isthe phase thatsorts out the
men from the boys. Although the number
of pieces is reduced, the game becomes
more difficult for a weaker player to
understand, and the correct plan can often
be as deep as 20 moves or more.
Butchessprograms have alwaysplayeda
poor endgame because of their inability to
plan and their lack of conceptual under-
standing. Computerised endgame play
has, however, improved so much during
the past decade that in certain cases the
computer has actually added to the
grandmasters’ knowledge of the endgame.
Three endings that come to mind
immediately:
(a) King and queen against king and rook
— a win for the queen but a very difficult
one to execute. The Belle program has
stored every possible K+0Q v K+R
position, together with the correct assess-
ment of the position, and can win against a
grandmaster with the queen, while often
drawing against a grandmaster with the
rook.
(b) King, rook and pawn against king and
rook — often very difficult to play for both
sides. but a Soviet program named Kaissa
has solved this configuration.
(c) King, queen and b-pawn or g-pawn v
king and queen — also very difficult in
practice, but Kaissa has every possible
position in its database and can play the

k1]
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configuration perfectly. Grandmaster
Bronstein once consulted Kaissa during an
adjourned game in which he had this
configuration, and won with the program’s
advice.

Although computer programs are not
normally adept at playing the endgame
positions that arise in grandmaster games,
they excell at solving chess problems of the
form *White to play and mate in 2 moves’.
Chess problems are not real chess, because
the positions are artificially chosen to
conform to aesthetic principles of problem
composition. However, a number of
strong human chess players find problem-
solving an interesting pastime.

As a measure of the ability of even a
microprocessor-based  problem-solver,
one cannot find a more impressive feat
than that of the Scisys Chess Champion
Mark V computer, which won a problem-
solving match against Grandmaster John
Nunn, one of the world’s best problem-
solvers.

Nunn and the Mark V tried to solve six
problems during a tournament held in
Brighton in 1981. Two of the problems
required White to force mate in three
moves, two were four movers, and two
were five movers.

The Mark V solved all six problems in
Zhrs, 28mins, 42secs, while John Nunn
could solve only five of the six problems
and gave up on the sixth.

The problem that defeated Nunn had
won a first prize in a problem-composing
tournament, but there is a flaw in the
problem. It actually has more than one
solution, and to conform to the ‘rules’ of
problem composition chess problems
should have only one solution within the
required number of moves. (See diagram
3).

The position in question is a ‘mate in
four” problem composed by the Russian L
Zagoruko. His solution was 1 Rd8—e8,
which the Mark V found. but it first found
two other solutions: 1 Nedxc5 and 1
Ned—pg4.

- -
Champion chips

Chess programs get stronger each year,
and already the best of them can defeat
over 99 per cent of all chess-playing
humans. There is still no program strong
enough to win a match against a player of
international master strength, but in
certain circumstances chess programs can
out perform even the best grandmasters.

In the last world championship match
between Korchnoi and Karpov, for exam-
ple, Karpov missed a variation which

sooner than the one he played — Mark V
saw the correct move,

The cost of computing power is falling
fast, and micros can now be programmed
up to the level of an average-to-strong club
player. There is no reason why a program
which can defeat a human world champion
should not be developed, This may not
happen for 15 or 20 years, but one day the
computer will be the master, and man the
powerless slave.

would have ended the game two moves.

HESS PROGRAMS

Diagram 1
The pasition
reached in the 1935
Moscow
Championship
between
Christiakov-Orlov.
The Russian masters
missed a winning
idea which
computer program
‘Chess 4.6' came up
with in Seattle in
1977.

Diagram 2

Middle-game
between Blitz 6.5
[White) and Belle in
the 1978 North

championship.
Black unleashed the
delightful
combination Rh8xh2
which anticipated
play to the end of
the game four
moves later.

' Diagram 3

The ‘mate in four'
problem which
defeated
Grandmaster John
MNunn, Mark V
computer found not
only the solution
[Rd8-e8)
propounded by the
composer of the
problem, but two
others as well.
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PROCESSING IN PARALLEL

Richard King introduces a language that works several wonders at once.

ave you ever wondered why compu-

ters, which are supposed to be quick

at doing repetitive tasks, often take
half a day to complete a job?

The answer is that programming lan-
guages, because they are strictly sequen-
tial, allow a computer to do only ene job at
atime.

Occam, a new language from the Inmos
team, changes all that, and very simply. At
first sight it looks like a fairly ordinary
language, with IF . . . THEN, DO . . .
WHILE,FOR. . .NEXTandsoon. Itisa
little unusual, though, in that it does not
require BEGIN ... END pairs, using
indentation to delimit program-blocks.
But that's just useful, not essential.

The really clever ideas embodied in
Occam are the ‘parallel process’ and the
‘channel’. Parallel process makes the
computer act on each part of a program
simultaneously, while the channel is a
one-way conduit connecting the parts of
the program.

If the destination process needs input
from the channel, and the transmitting
process is not ready, it simply stops and
waits until the transmitting process has put
data into the channel. When that happens
the receptor can get on with the next stage.

Occam employs a strategy vastly diffe-
rent from that of traditional sequential
programming languages. This contrasts
strongly, for example, with a standard
order-processing system written in Pascal.

When a Pascal program is activated the
various details are entered. Upon comple-
tion, the program asks for permission to
proceed, and then goes away for some time
— a considerable time in many cases.

Next, the paperwork must be printed.
Even the fastest printers work far more
slowly than the computer, so yet again the
machine is tied up. The result is that the
machine takes all morning to do one
fairly routine task . . . about the time that
would have been taken without the
computer.

Worse, because it’s so busy doing all this
work nothingelse can be done. Ofcourse, a
printer-buffer can be added, but seldom
larger than 16,384 characters, which is
often much less than the print-run. Printer-
spooling would help even more, but to
work this properly requires hardware and
supporting software (complicated at best,
fiendish at worst).

The problem is that the machine,
contrary to appearance, is mostly doing
nothing at all. If one drew a diagram of the
kind of operations being performed and
the number of times that a given operation
was performed, it would become clear that
the average program spends at least 90
per cent of its time waiting either for the
user to hit a key or for the printer to
accept a character.

Oeccam is not yet available in its
fully-fledged form, as this requires a
larger machine than is available.

The current version costs £99 from
Inmos, Bristol, and is an Integer-only
subset of the language. Inmos says it is
deliberately de-tuned so that it can run
under the UCSD p-system version 4.0
or greater.

The language is intended for systems
programming, where it is often
necessary to do a lot of things at once.

Its final home is intended to be the
Inmos ‘transputer’, which will consist
of several (maybe even dozens) of
computers, and it is in this
environment that Occam will shine.

So why don’t we use that dead time? No
particular reason, in fact; it’s just that
no-cne has figured out a way of keeping
track of uncompleted tasks so that the
program can return to them.

In Occam, however, the program would
work guite differently, even though it has
exactly the same processes asa convention-
al language. The program will still:—

Accept data and check that it's correct;

Process any orders which are complete;
and

Print out the paperwork.

The difference is that these are all done
at the same time, so if section one is stuck in
a loop waiting for input, the controlling-

OCCAM: the waiting is over

program ignores it and carries on with
sections two and three. The result is that
useful work is done, as compared with
empty-looping, which is not useful.

The principles can be applied to any job.
Consider a chess program. At the opening
of play there are 20 possible moves foreach
side. Then there are 53 possible second
moves and an astronomic number of third
moves. The number of moves increases
dramatically as the game progresses.

Sequential chess programs can only
work in a reasonable amount of time by
cleverly eliminating useless investigation
of replies. This process of elimination is
neither simple nor particularly accurate,
especially if the initial reasoning is wrong.

That's because the program can only
consider one chess-piece at a time. The
effect of the move under consideration has
to be weighed up in the light of what it
will do to the position of the other pieces.
This must be done for every conceivable
possibility, several moves ahead. That
takes time.

Imagine, however, that each piece has
its own evaluation program, each running
in parallel. This allows the results of
possible moves to be reported to the other
processes, thus speeding up the whole
program.

The only problem now is who on earth is
going to be good enough to play the

* damned thing?

£ )
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Addison-Wesley Computing

Books for the
BBC MICRO

Out Now ...

GAMES BBC COMPUTERS PLAY
Tim Hartnell, S M Gee, and Mike James

An exciting and varied collection of games for all
ages and abilities — adventure games, board
games, arcade action, a stock market simulation, a
biorhythms program, and many more. Detailed
playing instructions included.

96 pages 201 146401 £6.95

Coming Soon...

THE BBEC MICRO BOOK
BASIC, Sound and Graphics
Jim McGregor and Alan Watt

The definitive handbook for all new owners of aBBC
micro. Divided into two parts, this book introduces
programming in BBC BASIC and follows it up with
over 100 pages on the machine's extensive and
exciting sound and graphics capabilities.

320 pages 201 14058 6 £7.95

ADVANCED PROGRAMMING TECHNIQUES FOR
THE BBC MICRO
Jim McGregor and Alan Watt

Once you've mastered the basics of programming
on your BBC micro, you can start exploring more
advanced programming techniques using this
fascinating new book. It makes available in BASIC
techniques for the BBC micro not normally found
outside academic textbooks.

352 pages 201 14059 4 £7.95

ASSEMBLY LANGUAGE PROGRAMMING ON
THE BBC MICRO
John Ferguson and Tony Shaw

Based on the authors' popular series of articles in
Acorn User, this book will help you speed up the
execution of your programs by programming
directly into assembly language, particularly
valuable with moving graphics and the control of
external devices.

256 pages 201 14239 2 £7.95

GAMES BBC COMPUTERS PLAY is in your shops
now. The other titles will be appearing over the next
couple of months, so keep an eye out for them in
your local bookshop or computer store.

A Addison-Wesley Publishers

WLV, 53 Bedford Square
w London WC1B 3DZ
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HEXANGLE:

A game of strategy:
You against
your BBC micro.
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MUSIC: TEBEE
Type in the o
Bach canons
—and write

your own.

DISCS:

Benchmarks,
timings and
tips on using
disc drives.

Discs reviewed @ Printers explained ®

New Beeb languages @ 1 MHz bus @
Programming in primary schools @
Competition ® Reviews @ Yourletters @
Beeb Forum @ News and views @

From major newsagents £1 monthly

Subscription details: Addison-Wesley, 53 Bedford Sgq.,
London WC1B 3DZ, England. Tel: 01-631 1636
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Bob Maunder recommends some graphics experiments to uncover the potential of this newcomer |

Meet Oric’s lively

screen characters

The Oricissonew that little information on
it, and practically no software, is currently
available. But the machine is powerful,
and a little experimentation with graphics
and attribute characters reveals some of its
potential.

The machine can operate in three main
modes — HIRES, LORES, TEXT. The
last two are similar in their resolution, and
use a screen of 39 % 29 positions; the x-axis
goes from () to 38 and the y-axis from 0to 26
(downwards).

Thereisacolumn tothe left of the usable
screen. Thisis reserved for the background
colour of rose, but can have values POKEd
into it.

Everything displayed on the screen has
two colours associated, with foreground
colour, or PAPER. and background
colour, or INK.

The foreground colour of the row is
determined by a value in column 0.

Ourexample programisin TEXT mode.
Information can be PRINTed on the
screen in the normal way in this mode, or it
can be put in a specific screen position,
using PLOT. For example:—

PLOT 10,15, ‘Answer’
puts the word *Answer’ starting at Row 15,
column 10, The PRINT command is used
to display normal text or numeric data,
while the PLOT command can be used to
put special characters known as attributes
on the screen.

These characters are not visible, but
affect the way the rest of the information
on that line is displayed, eg foreground/
background colours, single or double
height, flashing or steady. Appendix C of
the Oric manual gives a summary of these
characters.

The characters themselves are often
called serial attributes, as a second attri-
bute on a line may add to or cancel the

Wanted-abetterbreak

THE Oric-I was one of the first low-priced
machines released to compete with the
Sinclair Spectrum, and it has all the
hallmarks of a first effort.

True, the keyboard may have a nice rilt
that makes it easy to use, and a far less
confusing layout than eitherthe ZX81 or the
Spectrum; the keys may also have a much
firmer feel than those on the Sinclair
machines, bur from thar point on, this
Cambridge-made Sinclair-killer will have
to fight for every accolade it gets.

As well as there being litile commercial
software as vet available for the Oric — the
machine was rushed out to be in time for the
Christmas sales panic— there are still many
bugs to ke worked our.

One design fault that Ovic can be
expected io hear about is the lack of a Reset
or Break key on the keyboard. There is a
reser facility using Control C or an
unmarked Break key recessed underneath
the machine, but neither seems adeguate for
quickandeasyretreats fromaprogram. GW

=)

effect of the first. This is also why the
default foreground and background colour
attributes of a line appear at the beginning
of the line.

One interesting feature of the Oric —
used extensively in the example program
— s its ability to display single and double
height characters on the same screen.
Double height steady characters take up
twolines and have the attribute of 10 digits.

Information to be shown in double
height has to appear in both modes, but to
avoid having to print twice, an automatic
double-printing facility is available.

This is invoked by typing CTRL-D on
the keyboard or by using PRINT CHR §
(4) in a program. Attribute 10, however,
must be placed on both lines.

The Oric can also redefine characters.
Any keyvboard character can be defined by
POKEing a new set of binary patterns into
the character set area of memory (byte
46080 onwards). After this. whenever the
character is used it appears in its redefined
form. In the example, the @ character is
redefined as a robot.

In the program listed here, the principle
isthe ancient one of using random numbers
to set the question. Ten questions are
presented, and a score is given at the end.,

[t grabs a child’s attention by displaving
a number of robots and removing some of
them (ie shooting them), and asking how
many are left.

In response to the question the child
presses the number key corresponding to
an answer — there are only single digit
answers and the Return key is not needed.
Pressing any key generates the next
question.

The program listing includes explana-
tions of what is happening. but here is the
general method:—

1. initialise screen and variables — sub-
routine 1000
2. for ten questions:
A — set question — subroutine 1200
B — get answer — subroutine 1400
C — response —
— CORRECT — subroutine 1800
— INCORRECT — subroutine 2000
— REINFORCE ANSWER —
routine 1600
3. end up— give score — subroutine 3000,

sub-

You might try adding a little variety by
making the object and its fate a random
choice, rather than robots getting shot all
the time. Perhaps we could have Apples
being eaten, loves being lost and so on. But
remember. children seem to prefer the
more bloodthirsty effects.
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The program prompts you to shoot the colourful
robots by answering the maths question posed
underneath.

Having solved the first problem, you move on to
another — still perhaps disturbed by the violent
end met by your first set of on-screen robots.

And in the end . . . there are only nine robots left.
You've shot the rest of them in a cold-blooded act
of subtraction.

The program is quite well-documented
with the REM statements showing what
cach part is doing. But in case they prove
difficult to find here is a breakdown.
Line 120 starts with a GOSUB that
initialises the screen and variables.

Lines 130 to 180 deal with numbering

the questions and making sure the
program concludes when all the questions
have been asked.

Line 1200 starts setting the question,
Line 1400 gets ready with the answer and
Line 1600 analyses your response.

If your response is correct, the

program will jump to Line 1800 and if
you make a mistake the program will tell
you so by jumping to Line 2000 and
printing No together with the number of
robots that are left.

Unfortunately for the robots, they get
zapped even if you get the answer wrong.
The computer will subtract the robots for
vou in the programming between lines
1220 and lines 1360,

At the moment the program is only
developed to subtract robots, but if
vou're feeling adventurous, vou could
adapt the program to add baby robots to
the screen.

' " hJ PEIE]

100 REM (C) BOE MAUNDER

110 REM Robot Subtraction

120 GOSUB 1000 “Initialise

130 @=1

140 REPEAT

15¢ : GOSUE 1100 "Question & answer
1&0 O=0+1

170 UNTIL G>0N

180 GOSUEB 3000 *Endup

190 STOP

REM Initialise screen & wvars
FAFER 7:INK O:PRIMT CHR$(17):CLS
S=0:0N=10

FOR A=465%2 TO 34559

t READ V:iPODEE A,V

NMEXT A

DATA B,62,28,28,28, 20, 20,54
RETURN

REM Question, answer & response
GOSUB 1200 ’Set guestion

GOSUE 1400 ‘Get answer

GOSUB 1&00 ’Response

RETURN

REM Set question

CLS:FRINT

FRINT "Question “iQiTAB{(Z9)}"Score: "iS

PLOT ©,1,4
B=2+INT(RND (1) #8) s CEZ+INT(RND (1) #8) : AmBE+C

PRINT: PRINT CHR${(4};" Here are "jA;“robots”

FLOT 1,3,10¢PLOT 1,4,10:PLOT 0,3,1:PLOT 0O,4,1
PRINT: FRINT: PRINT

FOR J=1 TO A

FRINT gmi:RE=]NT(RND{1?*&}:PLDT 2%J-1,7,RC:PLOT 2#J-1,8,RC
NEXT J

FLOT 1,7,104PLOT 1,8, 10

FOR J=1 TO &:FRINT:MEXT J

PRINT "iBi"get shot. How many are left?"

FLOT 1,13,10:PLOT 1,14, i0:FLOT ©,13,1:FLOT 0, 14,1
PRIMNT:PRINT:PRINT

) FRINT SFC(13)iAi"— "jEi"= =»

FLOT 13,17,10:FPLOT 13,18, 10:PLOT 22,17, 14:FLOT 22,18,14
FOR J=1 TO 3:FRINT:NEXT J
RETURN

REM Get answer

OK%=FALSE

REFEAT

: REPEAT:K$=KEV3:UMTIL K&{:""

r QY= ((kS>="0") AND (K$<="9"))
UNTIL DK% R
DES=" “sKg+"

FLOT 22,17,DK$:FPLOT 22, 18,DKs
WAIT 250

152¢ RETURN

REM Response
IF C=valLiks$)
WAIT 1S5S0

FOR J=1 TO B
t PLOT 2#J,7," "iPLOT 2#J,8," ":ZAP:WAIT &0

NEXT J

FOR J=1 TO C

t FLOT 2#(B+J)=1,10,5TR${J):WAIT SO

NEXT J

FOR J=5 TO O STEFP -1

: PLOT O,17,J:PLOT O,18,J:WAIT &0

NEXT J

PRINT: PRINT:PRINT CHR${4}); "Fress any key for your next turn®
REFEAT

:t PLOT 0,24,1:PLOT 0,24,4

UNTIL KEY®$<>""

RETURN

REM Response - correct

PRINT SFPC(10}i"Yes. “jCi"are left"

PLOT 10,21,10:FLOT 10,22, 10sPLOT 6,21,1:PLOT ©,22,1

FING

S5=8+1:FLOT 34,1,5TRE(5)

RETURN

REM Response ipcorrect

PRINT SPC(10); "No. "iCi"are left"

FLOT 10,21,10:FLOT 10,22,10:FPLOT 0, 21,4:FLOT 0,22,4
AE=5TREI(CH)+" "

FLOT 23,17,A%:FLOT 23,18,A:FLOT 22,17,1:FLOT 22,18,1
EXFLODE: WAIT 2350

PLDOT 2Z2,17," ":FLOT 22,18,"

RETURN

REM Endup - show scare
CLS: PAFER &: INKE O

FOR J=1 TO 9:PRINT:NEXT J
PRIMNT CHR®(4);"The end.
FLOT ©,9,10:FLOT ,10,10
FOR J=1 TO 15:FRINT:MEXT J

FRINT CHR${4);"Press 1 to start again or O to stop"
REFPEAT: K$=KEYS$: UNTIL K&>n"

FRINT CHRE{17}

IF K#%="1" THEN RUM

STOF

THEM GOSUE 1800 ELSE GOSUE 2000

You got "iSi"right"
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Three out of every four
computers going into
schools are BBC Micros.

Is there a lesson to be
learned by every user?

As part of the current government su bsidised
scheme aimed at introducing micros to schools,

the Departm{*nt of Industry undertook a survey of
machines available and made recommendations to
education authorities all over the country.

The BBC Micro met their priorities exactly:
it is economical yet fast and powerful, and it can
{’ustify the investment involved, through its capa-

ility to grow with the needs of the user and with
the rapid changes in technology.
eachers and education authorities agreed,
and today it represents over three-quarters of all
micros being ordered for schools across the
country um%er the DOI scheme.

The BBC5 choice too.

In choosing a machine to put their name
to for their massive Computer Literacy Project,
the BBC had the same set of priorities as the DOL.
The BBC Micro is now an integral part of that
project, which includes books, software, courses
and a number of major television series, one of
which, “Making the Most of the Micro” is now
being broadcast.

All this for only £399.

The BBC Micro is light and compact. It
generates high resolution colour graphics, and is
capable of synthesising music and speech using
its own internal speaker. The keyboard uses a
conventional layout and typewriter feel.

The most sophisticated version (called

Model B) is available for only £399. (There is also
a basic model available, the Model A, at £299.)

|J'(:51gncd to grow.

Last year the magazine “Which Micro?” said
that the most attractive and ?xmtmg feature of the
BBC Microc omputer was its ‘enormous potential
for expansion.

This is indeed one of the
features that sets it aside from
the competition.

For example, as well as
interface sockets to allow you
to connect to a cassette
recorder, and to your own
television, you can also use
video monitors,disc drives,
printers (dot matrix and
daisy wheel) and paddles
for games or laboratory
use.

PETTTe

You can also plug
in ROM cartridges con-
tainin games with
specialist application
programs.

The Tube. A unique feature.
~ The Tube, which is unique to the BBC Micro.
provides for the addition of a second processor via
a high speed data channel. The possibilities are
enormous, For example, the addition of a second




3MHz 6502 processor with 64K of RAM doubles
processing speed. While a Z80 with 64K of RAM
opens the door to a fully CF/M* compatible
operating system, with all the benefits for business
applications.

Linking up with other computers.

The BBC Micro also offers a facility of
immense potential value to sC hools, col]cges and
businesses. Its called Econet—a system which uses
telephone cable to link with other BBC Micros.

A number of machines can then share the use of
expensive disc drive and printer facilities.

Make full use of Prestel & Teletext.

With special .;ddptors vou will not only be
able to turn }ourT‘v set into a Prestel terminal and
Teletext receiver, but you can also take data and
programs direct from theseservices.(The programs,
which are known as telesoftware, are already being
broadcast by BBCk Ceefax service.) This is another
first for the BBC Micro.

BASIC plus.

A sophisticated version of BASIC has been
chosen for the BBC Micro, which incorporates
features normally found only in more advanced
high level languages. However, there is also a facility
allowing access through a simple command to

another language —for example, PASCAL,
FORTH and LISP.

*Trademark of Digital Bescarch,

A full range of software.

Applications software for the BBC Micro
already cover a very wide field. Packages covering
ames, education and business applications are
available on cassette. All develupecr to the same high
standards set by the hardware.

The best possible back-up.
Your BBC Micro comes with the backing of the
BBC and an extensive dealer and service network.
Each approved dealer is able to offer advice
and carry out expansion work and repairs.

BBC Microcomputer — Model A and Model B.
2MHz 6502A Processor.
32K ROM: 16K RAM Model A. 32K RAM Model B.
Full QWERTY kevboard with 10 user-definable

function keys.

Mixed high resolution graphics and upper and lower
case text.

300 baud and 1200 baud interface for standard cassette
recorders.

Three-voice music synthesis with full envelope control
feeding internal loudspeaker.

Interface sockets (Model B only) = RS423. for analog
inputs centronics and user port.

6502.780.16032 second processors.

Single and Dual Dise Drives with 100 and 800 K-bytes

storage.

Teletext unit.

Speech synthesis,

f\:eiwnrkinw facilitv -via Acorn Econet”

How to buy your BBC Micro.

If you are a credit card holder and would like
tobuyaBBC Micro B,or if youwould like the address
of your nearest %tocklst, just phone 01-200 0200.

Alternatively, you can buy a Model B directly
by sending off the order form below to: BBC Micro-
computers, c/o Vector Marketing, Denington Estate,
Wellingborough, Northants, NN8 2RL.

All orders are despatched by fully insured
courier and come complete with easy to follow 500
page User Guide and Welcome cassette.

‘E“ 01-200 0200 credit card holders.

To BBC Microcomputers, ¢/o Vector Marketing,
Denington Estate, Welli ngl}ﬂmugh Northants NN 2RL.

__BBC Model B Micro-

Please send me
computers at £399 each, inc. VAT and delivery. | enclose
PO/cheque payable to Acorn Computers Limited
Readers A/C or charge my credit card.

|

| Card Number___

| Amexs/ Diners/ VisafAecess (Delete)
|

l

Name

Address

Postcode_______

PCN3
Registered No. 140 3810 VAT No. 215 400220

The BBC Microcomputer System.

Designed, produced and distributed by Acorn Computers Limited.

Signature
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Mark Watkinson

|| [ | Thesevenfunctionkeys

| REDEFINING CHARACTER!

Three ways to program your own functions on Victor-type micros, by Deenagh Brook

=

e

: Keys used with the Modcon facility

ne of the more mysterious features of
OThc- Victor/Sirius is its ‘re-programm-

able keyboard’. This facility allows
vou to create, for example, French or
German special characters. Keys can also
be assigned to do specific things, such as
make noises or exit from parts of a
program.

But it has been difficult to get infor-
mation on this talent of the Victor/Sirius —
until now.

There are three main methods of
redefining the character set, each with its
own procedures.

Escape sequence
The console driver supports an escape
sequence which will change key values by
use of the following formula:—

ESC 4[n]1k][nc]
where 4 = ASCII 4
n = 1 HEX for unshifted key
2 HEX for shifted key
3 HEX for alternate charac-
ter key
Ik = logical key number

(obtained from a diagram
where all keys are given a
logical number)

new key value

As an example of this method, let us
redefine function key 7. unshifted, to
represent ESCape. This would be coded
as.—

ESC 4" CHRS(1) CHR3(7) CHR(27})

There are four disadvantages to this
method: it will not change key attributes
such as repeat key etc: kev attribute
changes are only local and for that time;
keys cannot be defined as more than one
character; and even if the unshifted kev is
redefined, the shifted key is altered to the
same value.

For example, if in an application vou
change the unshifted left cursor key to be
Control=5S then the shifted left cursor key
acquires the same value and you lose the
ability to control the brightness of the
sCreen.

Another problem with sending inform-

B

Keysusedtoreprogramthe microusing a
console driver and escape sequence

ation to the console like this is that you
cannotreturn the machine toa known state
because you cannot interrogate the key
attributes. So, this method is not really
very satisfactory.

By Modcon

Just released is a utility called Modcon,
which allows you to change the keyboard
dynamically without reconfiguring the
system every time. By using Modcon you
can change the console keyboard for a
particular application then change back to
original attributes.

Character sets can be obtained:-

a) By choosing a set on the Syselect
diskette.

b) By selecting a graphics set provided
with Chargraf in the graphics toolkit.

¢) Byusing Efonttomodify the current set.

A keyboard table needs to be set up on
the diskette that you are using and this can
be done with the helpof the Keygen utility.
Type KEYGEN and the current character
sets are listed. Using the cursor control
keys (up, down, left, right), choose the set
you want to modify and then load that with
the function key indicated.

You will then see a list of keyboard
options (KB files). Pick one in the same
way and load that. Displayed onthe screen
is a keyboard file header, which you can
change by using the cursor keys, again in
conjunction with the space bar.

Take the option on function key number
one and a picture of the keyboard will
appear. By using the cursor keys, move to
the key you want to change, then take
option 1-3, move to the character set and
press return.

This last step can be repeated so that one
key can represent a word. For instance:—

Move to space bar

Take option 1

Move to character ‘C’ . . . press Return
Move to character ‘H’ . . . press Return
Move to character ‘U’ . . . press Return
Move to character ‘M’ . . . press Return
Move to character ‘P’ . . . press Return

As a result of this example, every time

Unlock the Siriuskeys

someone presses the space bar on your
Victor/ Sirtus, ‘CHUMP” will appear on the
screen, and the computer will be rendered
useless.

Save the modified character set, then
save the modified keyboard. Let ussay you
called it ‘MINE.KB’.

At the beginning of the program which
uses this particular kevboard, you would
put the following format:—

MODCON source file .source ext save file
.save ext

The source file is the name of the file
which contains the sets to be made active.

Source ext can be either KB for
keyboard or CHR for character set.

Save file specifies the name of the file to
be used to store currently active set.

Save ext as source ext.

So in our example you would put:-
MODCON MINE . KB SAVE KB

And before exiting from the application
program you would put:-

MODCON * SAVE.KB

This method is very easy to use and you
can redefine the keys and their attributes,
whichisimportant, aswell assettingupany
particular character set you wanttouseina
given application.

The utility Efontis great fun to play with, |
and is used to create completely new
character sets to your own design.

You are shown a sample kevboard with
an enlarged dot version of the character to
be changed, which vou can alter by using
the numeric keypad and the Return key.
The Help facilities are necessary, but it
doesn’t take long to master the operation
of Efont.

Of course, if you modify the character
settoo much, be carefulabout tryingtodoa
screen dump — most printers wouldn’t
cope with it. A disadvantage of using
Modcon is the time it takes to operate —
about 20 seconds — which the purist would
say is too long.

Busipost
The third method of programming the
keyboard has been achieved by a little
company called Busisoft, which has de-
veloped a system it calls Busipost.

The system includes a keyboard table
within its own tables, and when LOADing
it automatically changes the keyvboard toits
own. Thisisdone by including some coding
in Macro-86 or MS-DOS assembler.

In other words., you put a copy of the
keyboard table in a data area in your
program. So, by combining the tables in
one big block instead of three, a lot of time
is saved. The routine is called Keyinit and
can be obtained from Busisoft (which also
has a screen dump routine).
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Linsac's ZX Companion series has received excellent press
reviews:

“Far and away the best” — Your Computer

Thoughtfully written, detailed and illustrated with meaningful
programs ... outstandingly useful” — EZUG

“The Spectrum Gamas Companion’ is the latest addition to the
series and is aimed at the games player and programmer alike.
Twenty-one games designed specifically for the ZX Spectrum are
included, with clear instructions on entry and play. Each program
is explained fully with complete details on how it is designed and
written, Introductory chapters show how to set up and use the
Spectrum and how to create your own games. Later sections
cover number games, word games, board games, simulation
° games, dice games, card

games and grid games. If

you want to enjoy your

ZX Spectrum and learn

its secrets at the same

time then this is the

book for you!

Bob Maunder is co-
author of “The ZX80
Companion’ and author
of ‘The Zx81
Companign’, He s a
Senior Lecturer in
Computer Science at
Teesside Polytechnic,
holds an MSc degree in
Computer Science, and
is a Member of the
British Computer
Soclety.

The Spectrum Games
Companion is available

LlNSAC from good book shops,

or send £5.95 to:

LINSAC, (P.C.W.) 68 Barker Road,
Middlesbrough, Cleveland TS5 5ES

Postage is free within the UK. —
add £7 for Europe or £2.50 outside Europe.

Bob Maunder

ONLY
£5.95

ISBN 0 907211 02 X

BEHAVIOUR &
INFORIMATION
TECHNOLOGY

This new quarterly journal began publication in March 1982,
It deals with the interaction of human behaviour and
information technology, focusing on research and develop-

ment in the human sciences relevant to the design, use and
impact of information technology in the short and long
terms. It draws on a wide range of disciplines including
psychology,  sociology, ergonomics, compuler science,

management science and economics.

Published quarterly, £37.00, £90.00. DM175.00.

For further information and/or free specimen copy please
write to the Marketing Manager, Taylor & Francis Lid,
Rankine Road, Basingstoke, Hampshire, RG24 OPR,
England.

O Tavlor @
e Tt

4 JOHN STREET, LONDON WCIN 2ET
Tel: 01-405 2237/9 Telex: 858540

LEARNINGTO U
DRAGON 32 COMP

This title is the latest in a new series of books which
introduce newcomers to the most widely used micros in

the marketplace.

Learning to Use the Dragon 32 assumes

absolutely no knowledge about computers and Order Form
the reader is shown even the most fundamental To: READ-OUT BOOKS
operations such as “switching on” and “loading a AND SOFTWARE

program”. The book leads the reader through
simple programming and then onto graphics, with
several programs which show how to achieve
pictures and even animation.

The user-friendly approach is consistent
throughout the text— not only are program listings
clearly shown, but in many cases, a photograph

8 Camp Road, Farnborough, Hants. GU14 6EW
24 hour Answering Service Tel (0252) 510331

Please send me ..... copy/ies of Learning to Use the Dragon 32 @ £5.95

O

ETHE

—

" wﬂnﬁumﬁﬂ
USEL THE

| enclose my remittance of £ .................. (make cheques payable to
Newtech Publishing Limited)

is included to show what the program looks like [J PleasedenitmyAccessCardNo.l ] T T 111111101111
when actually loaded and run! Name

The book contains a number of specially written Address

programs which show

the full potential of the £5 9 5

Dragon 32. = Signed Date

{incl. postage)
READ-OUT BOOKS AND SOFTWARE

r——--————-

PCNSB
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Basic projects

‘Problem Solving in Basic’ by
Hugh Vincent, published by
Addison-Wesley at £4.95
(paperback, 150 pages).

Hugh Vincent's book repre-
sents good value for money and
quite reasonably bears the
Commodore seal of approval.

The title Problem Solving in
Basic is a little misleading: it
won’t, for example, help sort
out your cash-flow crisis. The
problems referred to are set
exercises within the text, much
like a school textbook.

And that 1s probably where
this book will find its home —in
the classroom. It is an ideal
study aid, working logically
through an introduction to
programming and offering
sufficient reward in the way of
graphics and games to maintain
interest among junior program-
mers.

Aimed specifically at the
Pet/Vic user, Problem Solving
in Basic also includes larger
projects, such as developing a
calendar program and writing a
maze game.

Newcomers to the world of
micros will also derive benefit
from the clear presentation and
informative material. PW

READOUT!

ZX81 is given. Then in chapter
two, vou switch on the micro
and start finding out how to get
the best out of the machine.
At the end of chapters two
and three some self-test ques-
tions are given. This is a good
This is a good idea because 1t
encourages you (o test out the
capabilities of the micro and
familiarise yourself with the art

- of programming and drawing

graphics.

The graphics chapter is well-
presented. After reading this
section you should be able to
draw a butterfly or a space
invader skilfully.

A useful feature of this
paperback is the appendix.
which gives the addresses of
several software and peripheral
companies.

Robin Bradbeer's book 15
well illustrated with photo-
graphs. d n
which make the te 3
read and understand Jm..' after
reading it. it shouldn’t be long
before the reader feels capable
of tackling the machine in a
masterful way. SG

ZX81 switch-on
‘LearningtousetheZX81
Computer’ by Robin Bradbeer,
published by Gower at £4.95
(paperback, 76 pages)
If vou've just unwrapped your
ZX81 and you're wondering
what to do next, pick up a copy
of Learning to use the ZX81
Computer, by Robin Bradbeer.

Mr Bradbeer has written for
the novice
micro for work or leisure.

Starting from the jargon-free
introduction to the machine
and its software, the reader is
taken on a step-by-step journey
of exploration.

In chapter one a little histor-
ical background about the

who wants to use the’

v.:-zo made mmple
‘Learning to Use the Vic-20
Computer’ by Ron Geere,
published by Gower at £4.95
|paperback, 76 pages).

Perhaps the greatest source of
wonder in personal computing
is the number of people with a
seemingly unshakable belief
that there is easy money to be
made from the business.

The alternative explanation
for books like this is that
computer-users have such a
hunger for information that it
borders on addiction

The word ‘use’ in the title of
this slender offering is at least
accurate.

Learning to Use the Vic
demonstrates how to load a
program. gives an explanation
of the keys and offers a simple
introduction to the more com-
mon Basic commands such as

PRINT, DIM, FOR-NEXT.
Essentially, it is little more
than a simplified and extended
version of the user’s guide that
comes with the Vic-20.
Offering only about 60 pages
of large print and simple dia-
grams. this slender volume is
hardly worth the price of a
decent games program. PW

j ie
SRS

Apple to the core
‘Enhancing Your Apple Il Vol 1" by
Don Lancaster, published by
Howard W Sams at £12.95
(paperback 232, pages)

It isn’t often these days that a
book on computers — especial-
ly one on their insides — can
rekindle the joy the earliest
hackers found in machines.

Don Lancaster has made a
career out of doing impossible
things with next-to-nothing and
an old TV, then writing books
about it. But with Enhancing
Your Apple he has excelled
himself.

The lucid way he described
the method for completely dis-
mantling any piece of machine-
code is worth the price of the
book alone, but on top of this
there are some very special
special-effects.

He gives the humble, elderly,
prosaic  Apple 121 low-
resolution colours plus the abil-
ity to mix text and graphics
anyvwhere, at minimal cost. The
only possible reaction is glee,

When so many authors seem
afraid to trumpet the virtuesof a
machine, it is refreshing to find
that Mr Lancaster makes no
secret of his admiration for the
Apple.

But he sensibly qualifies this
by stating that you can control a
machine as complex as a com-
puter only by understanding its
innermost workings properly,
and that means machine-code.

The book puts its case force-
fully, but in a readable way. Mr
Lancaster suggests several im-
provements which will make
using the machine fun once
more.

But it’s only when you've
finished these that you realise
you've learned plenty too.

Enhancing Your Apple Il is
an essential addition to the
library of any Apple-owner
who doesn’t mind getting his
hands dirty. It is also worth-
while reading to learn about
some of the things that compu-
terscando, butusually don’t, or
about the way that creative
engineering can be applied to a
real machine.

The Which Computer?book
wpmmum :gamnmpmi. .

COMPUTER

BLUFF

Dir. Stephen Castall

e wenald lilee 10 ‘*:.-n_u!‘:.u.t.ww

Plum bluff

‘Computer Bluff' edited by Dr
Stephen Castell, published by
Quartermaine House at £2.95
|paperback, 120 pages).
Computer Bluff is a must for
anyone confused by computer
terminology, after you've read
it, you too will distinguish
between the facts and the bluff.

Battling with jargon, hard-
ware, software, peripheralsand,
know-alls all at once is more
than the average learner can
take, and this book should act as
a welcome tranquilliser.

It takes you from computer
history to basic programming
and has a truly magic ‘grilling
guide’ at the end. This is
designed to stop cager sales-
people flogging you equipment
you don’t need.

All the relevant bits and
pieces are explained in simple
English — a sure relief to any
newcomer suffering from men-
tal indigestion. The various
languages are covered, as are
the main categories of compu-
ter: mainframe, mini, and mic-

The buyers’ guide is also
excellent and while it cannot
coverall the models available, it
tells you what to watch for when
buying a machine.

A glossary of terms and
phrases is also included, and all
in all, Computer Bluff is well
worth the money. WP
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- Thisis the bit where he gives it all ten fingers!

Is your high-performance computer let down by yeur low-perform-
ance fingers? Touch 'n’' Go will change all that. Tn just 24 hours you
can master the computer's QWERTY keyboard and its numeric
keypad. Forget boring drills and meaningless hieroglyphics, Touch
n' Co introduces real words and phrases at the earliest possible

moment. The computer gives you instant feedback on your

performance and can even store the results for posterity. By the
end of the course you should be capable of 40 words per minute
Why use two fingers when you have ten?
Tsuch 'n’' Go 1s available [rom computer dealers and
direct from Caxton for only plus VAT T 1xton
It 15 available in popular CP/M and MSDOS formats Lt
Please add £1 p&p when ordening direct
Caxton Software Ltd [0-14 Bedlord Street, Covent Garden, Landan WC2E 9HE

NOW OPEN
IN THE HEART OF
LONDON'’S WEST END

SPECIAL OPENING OFFER
Atari 400 16K. £159.00 incl. VAT.

ZX Spectrum 16K £125.00incl. VAT
ZX Spectrum 48K £175.00incl. VAT
Colour Genie 18K £224 48incl VAT
Texas TISS/M4A £154 85incl. VAT
Jupiter Ace (Forth) £89.95incl VAT
Dragon 32K £199.95incl. VAT
Lynx48K £225.00incl. VAT
Qricl 48K £169.95incl. VAT

Sharp MZ80K 48K
Sharp 1251 +cassette & printer

£546.25incl. VAT
£175.90incl. VAT

EpsonHX20+ cassette £558.00incl. VAT

SOFTWARE

Atari Rabbit Allgray Sinclair Kuma

BBC Oric Molimerx Texas Dragon
Commodore Jupiter

Also many Books,

COMPUTERS

Wigmore Street

87 WIGMORE STREET, LONDON WI1H SFA
Telephone: 01-486 0373

Don't throw those old disks away! An
obsolete database could make some
budgie very happy. Supetfile, the
advanced new British database manager,
could make you even happier

Just look at the advantages

O Variable length items - store the data you type in without
padding - double your disk capacity.

[ Search on all itemns in the databage

O Flexible records - add new Fields at any time

Central Micro Systems (Xerox). Tel 0922 26066
Sum Micro Services |
Tamsys (DECI). 95
Transam Micros

g IBM Format avail

Leicester Computer Consultants Ltd (General). 0537 533224
Micre Technology (Sharp). 0892 45433
Nastar Computer Systems Ltd (Suparbrain). 0246 207048

Now that Superfile is here: some good
things to do with yesterday’s databases.

Banmor Computing Ltd (Ag)

Southdata Ltd., 10 Barley Mow Passage, London W4 4PH. 01-994 6477, Please quote rel. PCN on all enguiries

O Superfile tacks itself onto CP/M and makes
the database accessible to programs in any high
level language.

O Logically a multi-file database: relational searches
easily done via high level language

0 Simple-to-use Screen Forms and Report generator
packages.

0 Made in England and widely used by the Government,
Hospitals, schools and Universities
[ Prices from: single user £225, multi user £450.

SUPERFILE

THE FREE-FORM DATABASE

0702 339262

L=
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Mobile designs for fun drawing Lhcil't‘: with a husm{:ss angle, and a BBC colour program .

VU-3D for the
Spectrum

Three-dimensional computer-aided de-
sign on the little Spectrum? ltsounds like a
tall order.

But that’s what Sinclair. which markets
this VU-3D package. claims for it. ‘From
an image in the mind." says the cassette
label, ‘create an object on the screen,
rotate and view it in three dimensions,
zoom in and zoomout . . .’

Features

You can define and display solid objects in
colour by drawing two-dimensional cross-
sections (effectively a view of one side of
the object) on a grid on the screen. You
have two cursor speeds at your disposal.

Youcandelete, move, expand or reduce
your cross-section, and then join it to a
second one. In this way, you build up the
image of an object as a wire-frame, a
shaded or a hidden-line picture. The
wire-frame images can also be rotated on
the screen.

Presentation

Although the documentation is only a
fold-out sheet on the cassette label, it is
really very good. Nevertheless more
information would have been helpful —
there is no information about the way the
scaling on the z-axis works. and the
maximum z value is not clear.
Whatyoudoget. along with the program
itself, is an example of its use on the second
side of the cassette. Here vouhave the wine
glass and cube pictured on the cassette
label ready to be loaded, to show you what
the program can be made todo. Youwould
probably do well to load this first.

Performance

To draw a wine glass in 3D, you start by
using the cursor to draw the shape of its
base. Then vou use the NEXT key to move
along the z-axis — the third dimension —
and as you extend the shape you reduce the
thickness to form the stem of the glass.

You then expand the shape or draw a
new one tocreate the bowl of the glass. This
you can do using single-key commands,
such as ‘D to delete, while the shift key lets
you zoom slowly in or out to view your
creation. Youcontrolit all from a menu,
butthere is no exit from thisshortof pulling
the plug out.

Editing is minimal, so once you have
defined your object, there’s not much vou
cando tochange it. Youcanalter the size of
your cross-sections, but not their positions
on the z-axis, so if the stem of your glass is
too long, too bad.

If you could store individual cross-
sections on tape, you would save a great
deal of time. You can save an entire
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Newdimensionsin graphlcs
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screenful for use within your own prog-
rams, but of course vou will not be able to
rotate or move them,

There is another serious flaw. If vou run
out of memory you are sunk. Nowarning is

given as you approach the limit. nor any

hint about how much you could expect to
feed in. You cannot display or erase
cross-sections, soall youcandois abandon
file'— but not hope! Memory docs seem to

PCN MAR 18, 1983
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The new Commodore 64 is the most powerful
personal computer available to the businessman.

And amazingly, its one of the least expensive.

A brilliant of micro-computertechnology,
it will do alot to make your business more efficient and
more profitable.

range of softwa €

processing, miumutlon hand]mg and LOUI‘IE]E%‘\ other
business and personal tasks.

The Commodore 64s the ideal personal compute:
for the office. It is also ideal for the home, whether this
is your ‘second office’ or main place of business.

It means that the scope of take-home work is no
longer limited to what papers can be carried in a bulging
briefcase.

A Commodore 64 at home could allow you acces

to all the information stored at your company
office immediately, easily and with complete securits
simply by linking up to any TV set or monitor.

For the office.

Or the




‘ELECTRONIC MAIL IN MICROSECONDS

You could also link up with other Commodore 64s:
in branch offices, for example, or in colleagues’ homes,
with instant exchange of information.

You could also plug in to half a million pages of
Prestel information, making use of key figures in
combination with your own calculations for such
statistics as you might need; or for other business uses,
like car hire and hotel bookings.

The Commodore 64 means maximum flexibility,

home oftice.

and provides the facts on which you can base sound
business decisions.
INVALUABLE TO ANY BUSINESS

The Commodore 64 is the perfect computer for
your own business, whatever its size. As well as the
advantages we've already mentioned, it has a great
capacity for expansion, and when combined with .
various peripherals™ it is superbly flexible. Whether it’s
looking after pEIbOI].l'lL]. records or creating models, say,
for sales forecasts, it will quickly prove to be of vital
importance to any well run concern.

MORE POWER TO THE STUDENTS

A Commodore 64 in education puts more

computer power at students’ disposal. Subjects include
naths, from basic arithmetic to hlgher functions;
vocabulary building; elementary science; basic
geography; and of course, learning computing,
FOR EVERYONE WHO HAS A HOBBY

Apart from being an absorbing and fascinating
pastime in itself, the Commodore 64 can be a tremen-
dous helpin .uuunth:ss hobbies. It equally happy
;:-'_:.: ng recipes for a cook or choosing moves for a

In short, the x,ommodorc 64 1s one of the most
outstanding microcomputers ever built. Outperform:
ing all other computers in its class (some at twice
the price), it’s the - ideal business partn&r

And just as at home, at home.

64K memory for £29970f its kind, unbeatable
At its price, almost unbelievable.

r commodore
Changing business for the better:

For more information on the powerful new Commodore 64, and
' the address of your nearest dealer, telephone or write to us at:
‘ The Commodore Information Centre, 675 Ajax Avenue, Slough,
Berkshire, SL1 4BG. Telephone: Slough (0753) 79292.
O Business Enquiry O Personal Enguiry
‘ MNAME | "-'TH/MRMM]SQ
|

POSITION

COMPANY

ADDRESS

*EXC VAT- DETAILS CORRECT AT TIME OF GOING TOTRESS
% THOSE ILLUSTRATELY HERE ARE THE LHSK DRIVE ANTIDOT MATRIX PRINTER OTHERSINCLUDE A CASSETTE
LYRIVE, HOYSTICKS, PALHOLES, PRINTER FLOTTER AN MUCH MORE
B MACHINE ANIY SOFTWARE SUBECT TO AVAILAKILITY



FINANCIALACCOUNTING SOFTWARE
fromTRIDATA...

. . . proven business software, specially developed for the
Worlds largest retailer of Micro Computers, is now available on
a range of machines which support the following
operating systems: CP/M; MS-DOS* & TRS-DOS*

FAST Business Software offers the discerning businessman powerful and proven packages that
can be used individually or as a comprehensive company accounting system.
Designed for the first time user, both the V.D.U. screen layouts and the comprehensive manual,
ensure that the transition from hand written ledgers to a computerised system is painless.
Over 3,000 individual Tridata Software packages are currently in use by businesses in the U .K.
providing them with cost effective solutions to their accounting and payroll problems.

The FAST suite of integrated business software comprises, sales ledger with invoicing, purchase
ledger, nominal ledger, stock control and payroll. Each package has been developed with the
needs of the user in mind and O O O ) OEE G
combined with the sophisticated pLEASE SEND ME DETAILS agouT SR susiness soFTwaRE
features contained within the B
programs, FAST business l WANE =
software is the ultimate choice Jj APDRESS ——
for your microcomputer. ] ——————— -

PCN/03/83
- TEL. NO. —
R A S = TRIDATAMICROSLTD., FREEPOST.

— BIRMINGHAM B5 4BR. TEL: 021-622 6085

e —
- A —
Y. e S se— — i A R ) O O e
* GRS @ tragemadk of Dhgeal Research Comp. MS-DOS 15 a rademark of Microsoll Corp. TRS-DO'S & a kademark of Tandy Zorp

Fpp————

SS Employers! SSP is a problem

statutory Sick Pay  Hilderbay SSP is a solution

SSP is applicable from 6 April 1983. Failure to keep records can lead to a fine of £200
plus £20 per day. All the information required to operate SSP is in DHSS publication
NI.227: sixty pages of red tape.

*Hilderbay SSP will tell you what to do before starting to operate SSP.

- *Hilderbay SSP will work out whether an employee is eligible for SSP.
*Hilderbay SSP will compute an employee’s SSP and all necessary information for
your records.
*Hilderbay SSP is compatible with your existing manual or computer payroll system
(so long as your system allows you to enter the SSP just calculated).

Hilderbay SSP is available NOW on Apple Il & lie (£70) Also available: 48K
Spectrum version (P.O.A.). Coming soon: CP/M version.

Other Hilderbay software: Apple Payroll (£60). Apple Bookkeeper (£49). For 48K
Spectrum: Payroll, Stock Control, Critical Path Analysis, etc. Further information is
available on request. All + V.A.T.

HILDERBAY LTD Professional Software since 1979
8/10 Parkway, Regents Park, London NW1 7AA Tel: 01-485 1059 Telex 22870

We have 20 years' experience in computing
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run short quickly if your shapes get
complicated.

The display, apart from some strange
perspectives, is the best part. But as you
watch your 3D cube performing rather
stately Strauss waltzes around your wine
glass, you can see the limitations of the
program. You have to lay the glass on its
side, because the rotation only works in
two dimensions. However, [ enjoved this
part, as I did the shaded and hidden-line
displays.

Overview

The cassette label claims that this is “A
sophisticated three-dimensional design
and display program’. And so it is, within
the limits of what can be done on a very
small micro, but it is frustrating when a
useful software module doesn’t realise its
full potential.

If Psion had produced a package vou
could write into your own programs, that
would be much more useful.

This package is not for any kind of
serious design work. It's really a toy. but
that said it is certainly a good toy. giving
lots of fun. But please. you lads at Psion,
give us routines we can build into our own
programs. FrancisMonkman

RATING

Features BEEE
Presentation B8 B
Performance BB B BB E
User interface B [
Reliability [

Value B EE

NAME V1U-3D APPLICATION 3-D
computer-aided design graphics SYSTEM ZX
Spectrum, 48K PRICE £9.95 PUBLISHER Sinclair
Research, 0276-681666 FORMAT Cassetie
LANGUAGE Machine code OUTLETS Mail order
and Sinclair dealers

chl:i PRO-TEST
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from above.

As well as rotating the glass, you can also zoom in
on the ‘wire’ structure.

Graph-Magic for the
Apple Il and IBM PC

What makes a ‘powerful’ program?

Nowadays it’s often thought that the
most powerful program is the one with
the largest number of commands and
options.

GraphMagic has limited options, but it
doesits job well, and is genuinely effortless
to use — that’s what 1 consider to be the
mark of truly powerful software.

Features
GraphMagic can display sets of figures in
graphic form and full colour. These can be
anything from monthly sales to sets of
scientific observations, so it is aimed
equally at the business and science com-
munities.

Versions are available for both the
Apple ITand the IBM Personal Computer.
Itested the Apple version. Thedistributor,
International Software Marketing, says
the IBM wersion is similar, but more
powerful. It's also more expensive at
around £130.

There are three display options: line
graph, bar-chart or pie chart. Several sets
of figures can be compared by overlaying
one graph or bar-chart onto another — for
example. one vear's monthly profits can be
matched with similar figures for previous

:,-'CE]I’S_
Presentation

sraphMagic i1s supphed on a copy-

protected diskette. so vou can’t make a
back-up copy. Where software is supplied
in this way, it is essential that a back-up
copy should also be supplied.

I couldn’t find out what ISM’s policy on
diskette failure is (they promised to return
aphone call, but didn’t— [ hope bona-fide
customers will get better service than
reviewers).

The documentation is unclear on this
point, and purchasers should make sure
they get either a clear undertaking, or a
second copy of the diskette.

The GraphMagic manual is short (55
pages), but gives a clear and readable
digest of all the basic information neces-
sary. However, I would have preferred the
standard Apple documentation format,
ring-bound (it is A4, and is not ring-

bound), so that the manual can be folded
into the smallest possible space.

User interface

It'ssoeasy touse GraphMagicthatat firstit
seems it can’t do all that much at all. But
don’t be deceived. Itis, in fact, a program
of considerable power, in the true sense of
the term. A lot of thought has been given to
the user interface and, while not perfect, it
is very good indeed. The features included
in the syvstem have also been carefully
selected, and this is how things should be
done.

Performance

Once GraphMagic is loaded. the main

menu appears on your screen. Y ou choose

from the options presented to you by

pressing the first letter of the command

(this is the general rule in GraphMagic).
The menu lookslike this:

MAIN MENU
VARIABLEMENU HELPMENU
SYSTEMSETUPMENUPIEGRAPHMENU
LINEGRAPHMENU BARGRAPHMENU
TPRINTER MENU

ESC FROM GRAPHMAGIC

The other menus follow the format of the
main menu. The ‘display area’ below the
menu shows anv textual data requested by
a menu choice.

You also input and edit the variables
used to construct your graphs here. The
ESCAPE key takes you back to the
previously-selected menu.

The variable menu lets you set up or
change the values you will be plotting. It
will usually be the first menu you will want
to select.

Up to 40 variables can be setup from the
keyboard, or read in from diskette, either
in GraphMagic/MatheMagic format, or in
the DIF format used by VisiCalc and other
software. The GraphMagic manual also
describes how you can use data from your
own programs in GraphMagic.

Limiting variables to 40 is satisfactory
except for line-graphs. I would have
preferredtosee atleast double this number
allowed here, as GraphMagic has no
curve-smoothing ability.

The system setup menu is used to
change the default data-diskette drive and
volume, and the printer type. Youcanseta
print-out of a graph only if vour printer has
a graphics output; otherwise, you will be
able to print out only the variables.

GraphMagic constantly uses its system
diskette. Only part of the program is held
in the computer’'s memory, and when
another part is needed it has to be read in
from the system diskette.

Despite this, GraphMagic runs quite
well with a single drive, and prompts you
when you need to take out the system
diskette and insert your data diskette.

You select the plotting menus — line
graph, pie graph and bar graph — once
you have got your variables set up ready to
plot. Most options are available on all
three. There are commands to DRAW,
VIEW or ERASE a graph, SAVE itto, or
LOAD it from, adiskette, toadd texttothe
graph in memory, to see the diskette

PCN MARI18.1983
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catalogue.
menu.
Any hi ory stay

erased

and to go direct to the var

Oor a new

:. This lets you
graphs by drawing a
of the one already in

istinguish between the two

lues by choosing different
Ilm ruhmque is particularly
{ fective in bar-charts, where the bars can
be setleft, centre or right of the mark. This
lets you see pairs or triplets of values
side-by-side.

Graphs are stored on diskette in the
format used by most graphics manipula-
tion programs on the market. This means
vou can pass GraphMagic drawings to
these other programs for tidying-up or
improvement.

Each of the three graph menus has a
‘Parameters’ option, with choices varying
among the three. For all three types you
can add a title to the graph.

For pie-charts, you can specify line-
only, alternate black-and-white segments,
or coloured segments. The segments are
marked with the percentage they include,
and are labelled with the names allocated
to the variables they represent.

For line and bar-charts you can reset the
x and y-axis ranges, label the axes, and set
horizontal and/or vertical gridlines. For
line-graphs, you can specify dots, con-
tinuous line or line filled with a specified
colour,

For bar-charts, yvou can choose the
colour of the bars — they cannot be
individually coloured, but this is a useful
feature where two or more bar-charts are
to be overlaid.

The help menu re-displays the main
menu, but in *Help’ mode. Selecting any
of the options in this mode gives you an
explanation of what the option does rather
than action.

This is useful for the newcomer, who can
take himself on a touraround the program.
But for the experienced user it might be
better to attach each Help option to its
appropriate ‘live’ menu. This allows you to
zet help without having to escape to the
main menu and then find your way down to
the option you want.

Reliability
No program is without errors, and Graph-
Magic is no exception. Two have already
been mentioned. The other ones, although
not particularly serious, are in some cases
irritating and cause unnecessary work,

One error concerns the labelling of the
y-axis when no explicit range has been
chosen — that is, when GraphMagic is left
to decide what y-axis range is best.

In certain circumstances, you will get
labelling to aridiculous degree of accuracy.
In one case, GraphMagic selected a range
of 200 to 900, with intermediate points at
intervals of 77.777778. But when I selected
the identical range explicitly, GraphMagic
chose intermediate points at intervals of
70.

Where you have exactly 12 variables no

\AT R

1
PRESS ESC TO CONTINUE!

Compound graphs are possible with GraphMagic,
one on top of the other

TO CONTIHUE:

You can choose the colour of the bar chart, useful
in superimposing a second or third.

&7
PRESS ESC TO CONTIMNUE:

The segments in a pie chart are marked with the
appropriate percentages.

intermediate positions are marked on the
x-axis of a bar-chart or line-graph. Twelve-
position bar-charts are likely to be re-
quired fairly frequently for monthly fig-
ures, and I found no satisfactory way
around this problem, although it was
possible to use the text-addition capability
to improve matters.

If when you use a single diskette drive
GraphMagic requests insertion of the
system diskette and you put in the wrong
one, GraphMagic loses control, and drops
into the Basicinterpreter. Andif vou try to
print a graph and specify a non-graphics
printer GraphMagic stops dead and will
not respond to any command.

This is irritating, especially if you've
been working on a graph for a long time,
because you will have lost all your work.

When GraphMagic is terminated nor-
mally, it fails to tidy up properly, and
leaves the Apple in a state where it will
occasionally behave unpredictably. The
easiest solution is to switch off the Apple
and start again from scratch.

Overview
Despite the faults GraphMagic is a useful
package for those requiring graphic repre-
sentation of numeric data.

One user, whois familiar with the Apple
but who had not read the manual and had
no interest in programming, was able to
find his way around the system and draw
and save graphs within 15 minutes. The
only problem he encountered was the use
of the RETURN key, which does not actin
a standard way.

Nonetheless, he liked the program, and
so did I.

Even taking the errors into account, the
packageis good value ataround £55.

Mike Whitney

Performance
User interface

Reliability EXEN
Overall value un

NAME GraphMagic APPLICATION
Business/scientific graphics SYSTEM Apple I1.
48K, DOS 3.2 or 3.3 PRICE £55 approx (IBM
£130 approx.) PUBLISHER International
Software Marketing. 01-751 5791 FORMAT Disk
LANGUAGE OTHER IBM P.C. OUTLETS

EDG Graphics System.
for the BBC Model B

Now non-programmers can create high-
resolution, colourful pictures on the BBC
Model B micro — and there’s no need for
paddles. joysticks or any other special bits.
It's all done from the keyboard.

Model B is the first machine to combine
extensive graphics capabilities with an
extensive operating environment in one
inexpensive box.

Many of the software packages arriving
in the near future for the Beeb, therefore,
will be orientated towards colour graphics
creation, generation and editing. How-
ever, the cassette-based EDG Graphics
System is probably the first general-
purpose graphics-creation package, and
its developer — EDG Engineering Inter-
national is already producing new
versions with extra facilities.

Features
The package allows the creation of boxes,
circles, lines (usingsolid or dottedlines), or
automatic filling. These shapes can be
defined partly off the screen.

Text can be presented with the graphics,
complex areas can be filled with any
colour, and drawing commands can be
repeated. Any of the eight real colours or
eight flashing colour combinations in each
mode can be selected.

The pictures drawn are stored in a
compressed ‘picture memory’, which can
be SAVEd on cassette and later re-
LOADed and displayed. Several com-
mands exist for removing incorrect picture
elements, re-displaying and CLEARIng
the two picture areas.

Several aids are available grouped in a
‘control panel’ at the bottom of the screen.
This includes a short prompt, usually of
one word, and a palette of the available
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easured by the hardware specifica-
tion. Lisa is not a micro. It's a
fair-sized mini-computer studying

to become a mainfra it else can you
call a machine ¥ 1 full-blown 16-bit
processor. three subsidiary processors, a
whole megabyte of fast RAM, 6.74Mb of
disk-space and a bit-mapped screen?

The machine tested was a pre-
production US version, and because of this
such details as the packaging, documenta-

| tion and completeness of the equipment

supplied could not be checked. It was using

| alate-development copy of the software,

and operates a little more slowly than the

| final version will since it’s still running the

| concurrent debugger. In fact, 1 found

myself in it once, for no obvious reason.

A full reset was required to restart the
system. Here the machine showed some of
the thought which has gone intoit. Wheniit
started up again, it announced that "Lisa
has found an error on the disk. It will
attempt to restore all ikons to their former
positions’.

The amazing thing was seeing all but one
of the ikons go back correctly. That's
error-trapping. (More about the ikons
later).

Presentation

Owerall, the construction appears to be
sufficiently solid to stand up to the rigours
of office use. It consists of a main unit, on
top of which sits the SMb Profile hard disk.
Connected to the console are the

] l T H 3 Dv IH 3 !

much less wear — indeed, the disk
manufacturing company Verbatim is pre-
pared to guarantee its own Lisa-type disks
for the life of the computer.

There is a deep cutaway under the front
of the console which has a socket for the
keyboard-cable and an illuminated but-
ton. This performs a hard reset when
pressed, but is sufficiently out-of-the-way
to be unlikely to be hit by accident. A
bracket leg on either side prevents the
cabinet falling forward.

The keyboard is on the end of a coiled
cable and has one of the eight or so national
versions or an [SO-standard layout with a
combined numeric cursor keypad.

Unlike many recent micros there are no
rows of function-keys, since, as you will
see, Lisa has no need for them. The most
unusual feature is that symbols from any of
the eight national character-sets may be
written by the user at any time.

The most useful part of Lisa is the
mouse, a little box with a wire coming out
ofit. This plugs into the main console at the
back. It has a button on the top, and on the
underside a large ball-bearing in a cage.
When you move the mouse around, the
ball rolls against three small wheels, which
produce a signal telling the computer
where to point on the screen.

The sereen display is black and white,
very steady and clear. At 720 x 364 the
resolution is good, and the screen is
bit-mapped. This allows many different
type-styles to be displayed in sizes ranging

Lisa

keyboard, the ‘mouse’ and one or two
printers. The usual one is the Apple
dot-matrix printer, which is specially
designed to work with Lisa.

Documentation

Lisa does have documentation, but this
was not available at the time of testing.
However, it really doesn’t need any, since
it has a very powerful ‘Help® utility which
teaches interactively.

Construction

The micro is very simple in appearance,
just a rather hunchbacked off-white
cabinet containing a 12in screen and two
horizontal 5%in disk-drives. The drives
are of a new type, which takes a specially-
notched FAoppy. This has two head-
windows perside, opposite each other, and
a large square cut-out in one corner.

This design allows the machine to warn
the user if the disk has been put in the
wrong way round. The double head-
windows are there because the two heads,
instead of squeezing the disk between
them, are on opposite sides. This causes

from 6 point (about the size of PCN's small
ads) to several inches, as well as textures,
symbols and graphics all on the same
SCreen.

There are several modes, too, such as
inverse, flashing, low-intensity and com-
binations of these, which may be placed on
various backgrounds. The result is like
looking at real printing, since one of the
styles at least has true proportional
spacing.

Storage-handling
Lisa’s main store is the Profile hard disk.
This is where the data-files that are
generated are kept. The two floppy drives,
each holding 860 kilobytes, are used to
store the main program modules and
configuration files.

In use, all the organisation of the disk is
handled by one of the subordinate proces-
sors, and the user never needs to know
where a file is stored.

Expansion
Precise details of the three expansion slots
are not yet available, but it is believed that

one isused for the printer-card, leaving the
others for such additions as communica-
tions interfaces. They are not the same as
Apple 1I slots, and will not use Apple II
peripherals.

Operation

The operation of Lisa is where the machine
really shows its paces. It just doesn't work
like other machines. Instead of booting the
system, calling up the file catalogue,
selecting a program and then running it, or
some equally complicated procedure. you
see an entirely different world.

The screen comes up with a grey tone
overall, a white menu-bar across the top,
and little pictures scattered around. This is
the Lisa-desk, which is the normal operat-
ingenvironment. Each of the pictureshasa
small label underneath.

There's a picture of Lisa itself, labelled
‘preferences’, the Profile, which says
“filing cabinet’, a clock, calculator, clip-
board and rubbish-bin, and a picture of a
Lisa-type diskette labelled ‘stationery
cupboard’. There are also small rectangles
with tags at the top, which bear names such
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The large chip just visible is the heart of the
system, the massively powerful 6800.
as ‘blank paper’, or ‘budget 1983-4".

These little pictures are collectively
called ‘ikons’, and their shape is repre-
sentative of their use. Thus the rectangles
are ‘folders’ where documents are kept,
and the Profile ikon labelled filing cabinet
is where the folders are kept.

There is also a little arrow on the screen
which points NNE. This is the mouse-
pointer. When the mouse is moved around
on top of a real desk the pointer moves

PCN PRO-TEST

HARDWARE &

about the Lisa-desk. It can be made to
point at either an ikon or an item on the
menu-bar. Pressing the mouse-button
twice either opens the ikon. which sudden-
ly gets bigger. or unrolls a menu.

The mouse 1s very helpful. If vou have
asked for a function which will take a little
time, the pointer changes into an hour-
glass: much more economical than “Please
wait a moment’.

Thus, moving the mouse to point to the
stationery cupboard and ‘opening’ it
makes it suddenly expand on the screen.
Now a small version appears in the top
corner next to a larger iabel. Underneath
are several folder-ikons, variously
labelled.

Make the mouse now point (o ‘spare
stationery’, and it can be moved out onto
the desk-top.

Looking at the board, you wouldn't think that each
of these drives has its own processor,

T

it i | AH

The system has three expansion connectors which
are unusual in being zero insertion force (ZIF).

Point to the stationery cupboard ikon,
press twice, and it shrinks back to its
original size, leaving the spare stationery
folder on the desk.

Point atthat, press twiceand look inside.
More folders. Take one outand put the rest
away. Look at the new folder labelled
‘cash-flow”.

Ahah! — a full set of blank pages
prepared for doing the monthly cash-flow,
There’s a form for putting in the raw
figures, an attached graph and calculation
sheets for budgeting, forecasts. and per-
formance analysis.

Fill in the figures and watch the
calculation take place.

Point at the menu-bar and select Edit.
Snip out the results using the ‘cut’ option
and leave them on the clipboard. Put that
sheet away and get out the others, cutting
and pasting as necessary to transfer figures
from one sheet to another.

Soon the job is done, filed and printed
out, The four or five sheets which come out
of the printer are exact copies of what

you've just prepared on the screen,
looking clean, neat and professional.

The interesting thing is that apart from
the use of the mouse, you didn't do
anything differently from normal, every-
day procedure, did you? Nor did you have
tolearn any jargon (ikon? Well, maybe) or
even type anything other than the words
vou'd have written, dictated or typed in the
usual way.

This 1s what makes Lisa so revolution-
ary. The simple idea of treating every-
thing, including the machine itself, as
objects which may contain other objects
and which have attributes.

Part of the subtlety is in the way an
attribute is viewed in the Lisa system. It is
best considered as a cause rather than a
result,

Take a door, for example. Paint it red.
The door now has the attribute of being
painted red, or it does from the normal
viewpoint. Considered from Lisa’s view-
point, the door causes red light to be
reflected. The result may be the same, but
the Lisa attitude allows more flexibility.

Pointing at the picture of Lisa and
pressing the mouse button twice allows the
user to set his personal preferences for
certain functions. In other systems this
would involve some lengthy and compli-
cated installation procedure.

The other ikons are the same. The clock
and calculator explain themselves. The
garbage bin represents the only way of
removing anunwanted documentor folder
from the system.

The clipboard is very clever. It's a stash,
and on it goes the result of the last ‘cut’
operation. If you want to “paste’ informa-
tion into a new document. the material
added will be the topitemon the clipboard.
Obvious . . . so obvious that we've never
thought of it.

The programs in Lisa are seen as sheets
of paper of different kinds. There's
writing-paper, drawing-paper. graph-
paper, list-paper, calculator-paper and
project-paper. That’s all vou need,
although you can set up pads of paper with
specified details and keep them in the
stationery cupboard.

Each type of paper has similar attri-
butes, so once you've learned how to use
one kind, the others are easy, since they all
work the same way.

Maintenance

Lisa will be covered by Apple for a period
of 12 months from purchase (as for all
Apple products) with a further year's
maintenance at 8 per cent of retail cost. If
the machine does go wrong, it can be
returned to the dealer. who will send it to
Apple for replacement or repair.

An optional extended warranty will be
on offer, though the cost has not yet been
finalised. In a new departure, Apple is
also negotiating a special national main-
tenance agreement for Lisa with a third
party; formerly there was no central
co-ordination. Details should be released
soon, and the company will take Apple’s
8 per cent into account when setting the
charges.

Chris Stevens
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The assault on your
senses has begun
with a great
choice of games
that have been
created to give you
a real challenge!

) Imagine Software, Maosons B as, o : ding first class post,
: Merseyside L2 3PN, ; e - ing, VAT and an
: - CONDITIONAL
FETIME GUARANTEE

When you buy Imagine Software you buy it for life. If an

Imagine Software preduct EVER fails to load first time

simply return it to Imagine for an instant free replacement.

All orders despatched by first class post within

24 hours of receipt.

Why not put a first class stamp on

your envelope and you will receive your ""-
order within 3 days of posting.

L - I Available from all good software outlets.
I I B N B B S .-

SUPERFAST CREDIT CARD SALESLINE: dealership enquiries coniaci: Mark Butler
EN 051236 6849 (24hrs) mim """
Imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside L2 3PN.
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STARTECHE

! THE VERY BEST
AS MAJOR IMPORTERS OF AMERICAN SOFTWARE : IN AMERICAN CARTRIDGE-WARE FOR

WE OFFER A SAMPLE OF THE LATEST AND BEST | | THE NO.1COMPUTER .
CRYPT OF THE UNDEAD 1750 ULTIMA ... .. . 22,95 MONSTER MAZE _ 23.95 CLOUD BURST .. .... 23.95
TEMPLEOFAPSHAI ... 22.95 GORF .. .. .. ... 9205 | | SWORDOFFARGOAL ... 2395 ouT woRLD ... .. 26.95
PLANET MINERS .... 1085 CYCLOO .. ... ... ... 17050 ICAVEIN ... ... 2395 BLACK HOLE . .. 24.95
CONFLICT 2500 .... 10.95 WARLOCKS REVENGE 21.85 SPIDERSOF MARS ... 26.95 TRASH MAN ... .. .. 24.95
ARCADE FOOTBALL ... '18.95  SPACE EGGS .... ... 18.95 METEOR AUN ... ... 2595  MUSICCOMPOSER ... 24.95
STAR BLAZER .. 18.95 BANDITS ... ... oras | Namox.. ..o ... 2295  REAGONOMICS ... .. 2495
TRACK ATTACK ... . 17.95 COSMIC BALANCE ... 2395 ] |JAUENBUTZ .. ... . 23.95  RIVER RESCUE ... .. 25.95
NEBULON . ... ... 13.95 PERSONALLEDGER .. 2150 | | RENAISSANCE . 2695 NUMBER CRUNCH _ 25.95
STAR FORTRESS . ... 13.95 VOYAGER . . .. . 14.95 BUSINESS-WARE ON CASSETTE
CANYON CLIMBER ... 18.95 CYPHER BOWL . .. . 27.95 % % % SPECIAL OFFERS % % %
SHOOTINGARCADE .. 18.95  MIDNIGHT MAGIC ... 21.50 VI CALC a mini version of the well known
ALIEN AMBUSH ... 14.05 RASTER BLASTER . 17.95 visual calculator .. ................ 10.95
ZORK ADVENTURES each 2595 TUMBLE BUGS = 18.95 VI CAT the final word in Home Database : 17 95
DEADLINE .. ... .... 2505 GRAPHICS MASTER ... 25.95 o hcg:‘}au";?:me;tmpm Tl it
THRESHOLD ... ... 2295 EMBARGD ......... 29.95 B e 24.95
JAWBREAKER .. . 1795 POOL400 ... ... .. 2495

CASSETTE, DISK AND CARTRIDGES FORMATS
SUBJECT TO AVAILABILITY.

[\

95 ‘ 3
" 4"
4

SEND £2.50 FOR OUR REGULAR NEWSLETTER CGOMMODORE 64 :
OF NEW PRODUCTS (1 year). TICK BOX BELOW AVAILABE DR end yo
BE THE FIRST ON YOUR BLOCK! and addre 11']

ALL PRICES INCLUDE VAT AND POSTAGE & PACKING
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=
=
-

O] ATARI NEWSLETTER ~ PUEASE SEND ME wet
llston PRODGTS o oooo oo e |
g (] COMMODOREGd = S T _ lenclose Cheque, P/0for ... ... ... .. i
0 ATARI PRODUCTS CREDIT CARD (] ACCESS [) BARCLAY CARD [
Al prices subject to e Rt K | I 5
availabilty or change without notice (24hr. ANSAPHONE SERVICE)
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Lisa has hitle need of | arnes of
software. since t: thing vou
could want 10 do on a desk is easy to do.

However the Unix operating-system will
be available with its associated languages.

More interestingly. Apple says it will be
releasing a toolkit in the near future that
will allow programmers access to the Lisa
control-program. This means that every-

| one will be able to invent their own ikons

which will be activated justlike the existing
ones.

One possible ikon might be a small
picture of an Enigma coding machine. 1
leave it up to the reader to imagine what
that might do.

Throughput

The nature of Lisa makes it impossible to
measure 1fs processing power in normal
terms. My subjective assessmentis thatitis
much more efficient than conventional
systems, not least because all the programs
and data-files are immediately available to
the system. That means no more disk-
swapping

Overview

No mini-builder would have the nerve to
introduce a machine like this with a
price-tag of less than £35,000. And with
software that would probably mean spend-
ing closer to £80,0000, a fact which must be
taken into consideration when assessing
value-for-money.

Apple will be selling Lisa for $12,000 in
the US and about £8 000-£10,000 in the
UK. Put simply, for this much hardware
that is dirt cheap.

When the incredible sophistication of
the software is added to the equation, Lisa
simply falls off the graph. It is not valid to
compare any other machine with it. No
exceptions. None.

The problem is that, even though the
price is practically giveaway, it’s still a big
pile of pennies — outside the reach of most
individuals. The majority of buyers will be
businesses, so it's not going to be seen in
everyone's front parlour.

The most significant thing about Lisa
will be its effect on software development.
Hardware is still far more highly-
developed than software.

The average program is a hopeless mess,
and when integrated with other programs
— even those written by the same person
— horrendous inconsistencies appear in

[

The Apple Dot Matrix Printer (reviewed on page
61) is designed to do 1:1 reproduction of the
screen

Lisa's eyh-oard looks ordinary but it's different:
every key may be programmed individually.

Point at an lkon, push twice on the mouse and Lisa
becomes active, performing the intended function.
Putting the PCN logo on screen took moments.

the resulting

Lisa shows us t
Programmers will be quick to lear
lessons, and we can expect to E
improvement at the user'send of programs
in the near future.

PCN SECOND OPINION

nere 1s a beller way. |

| love Lisa

The next revolution in personal comput-
ing? Eliminates the need for expensive
programmers? These are just some of the
claims being made for Apple’s new Lisa.
We've heard it all before — or something
very like it.

But asecondlook at Lisa willsofteneven
the hardest of cynics, and may even raise a
shudder from the odd ‘expensive program-
mer’. It really is a micro you can use ‘with
one hand tied behind your back’.

I've been in the computer business a fair
number of years, and during that time any
number of ‘revolutionary” new ideas — in
hardware, software, or systems and
program design techniques — have been
proposed.

‘Brilliant innovations’ regularly fail to
make the slightest impact, and this has
bred a degree of cynicism in me. and in the
vast majority of old computer hands. We
must be the despair of the bright voung
things propounding similar notions.

Anyway, PCN asked me to travel up to
Apple UK. There [ could see this absolute-
ly marvellous new system they were about
to launch. With it they would change the
basis of microcomputing as we know it

You will understand I was not im-
mediately convinced. But 1 came away
from Apple in a rather different, and
subdued, frame of mind. The Lisa hard-
ware is impressive. There is one megabvte
of RAM, a 68000 main CPU (with two or
three less exotic ones besides). and so on.
The software — well. here 1s something
even a hardened professional has to admit
is a breakthrough in user-to-computer
communication.

But more importantly. Lisa promises to
have a profound effect on the future of
personal computing.

Few of the individual ideas that have
gone into Lisa are original to Apple. For
example, we've seen the mouse and the
desktop screen before.

But what I find so impressive is the way
that. put together, they present an abso-
lutely consistent face to the user. It
behaves the same regardless of which of

TECHNICAL SPECIFICATIONS the programs you are using.
Price: About £8,000 (to be confirmed) On the top of this the whole system can
Processor: Motorola MC68000 running at 8MHz be controlled by one hand, apparently
RAM memory: IMb resting idly on the desk-top.
ROM memory: 16K, self-checking routines and bootstrap There is the mark here of one mind —a
Text screen: Up to 86 by 31, depending on typestyle collective mind, maybe — which has
Graphics screen: 364 by 720 black and white imposed an iron discipline upon designers
Keyboard: 77 key detached. All keys programmable and programmers.
Interfaces: 2xRS5232, 1 parallel. 3 ZIF connectors to system bus with DMA Because of this they have produced a
and vectored interrupts, memory-mapped. system which is a whole, and not merely a
Storage: 2x5V4 in Twiggy-drives, each 860k, plus 5Mb on ProFile collection of parts. I am consumed with
0S/Language: LISADESK ; envy of the designers and programmers
Other languages: Bsic, Pascal, Cobol. Lisa editor development utilities who had the privilege of being involved in
Distributor: Apple the production of this truly innovatory
Software supplied: LisaWrite, LisaDraw, LisaList. LisaGraph, LisaCalc, LisaProject system. Lisa. [love you. Mike Whitney
FCN MARIS. 1983 55
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Tan Scales puts words into the mouth of a Sinclair and tests its elocution levels.

Spectrum
finds its
voice

HE DCP Speech Pack hails (can't
Tﬁ-‘-"-iST} from Norwich and is the work

of an inventive young entrepreneur
called David Palmer.

In designing his product Mr Palmer
traded wversaulity for ease of use and
price, delivering one of the cheapest units
on the market for one of the cheapest
i computers — the ZX Spectrum.

The DCP Speech Pack plugs onto,

the Spectrum’s board. requires no addi-
tional power supply and has no “on-board’
controls other than a recessed volume
notch which may be adjusted by screw-
driver.

Aswell asits buili-in speaker the Speech
Pack has an audio socket for an external
speaker and the Sinclair bussticks out from
the back so other peripherals can be
attached.

The pack is housed in the familiar black
plastic case beloved of electronics enthusi-
asts. The casingisrobust enough, but when
the Speech Pack is attached to the
Spectrum its thick foam-rubber feet lift the
rear feet of the computer a good half-
centimeter from the table. Vigorous key-
punching puts a fair amount of strain on the
rather fragile looking board edge.

The problem can be rectified by shaving
most of the rubber off.-but one hopes DCP
will take note and make the appropriate
adjustments,

WORKING ORDER

The Speech Packissimple touse. The data
which generates each individual word is
resident in read only memory in the pack.
Eachword iscoded withanumbersoall the
user need do is enter the appropriate
number after the correct Basic command
(OUT)in a program and the word or words
will be generated in the desired place and
order when the program is run.

When integrating the Speech Pack with
a program the user first defines the
memory location of the ROM chip. This
could take the form

LET 8 = 255

Later in the listing the programmer
simply calls up an appropriate word with,
say, OUT 8, 62, which actually produces
the word “cancel’.

Words may be strung together to form
meaningful phrases with judicious use of a
PAUSE command to prevent gibberish.
(Identifying words from a stream of
gibberish could form the basis of a good
game, by the way.)

The standard Word Pack chip in the
Speech Pack contains all the numbers from

zero to 20, then 30, 40 etc, and hundred.
thousand. million. It also contains all the
letiers from A to Z and a few useful words
such as ‘and’ and "at’.

There are three additional chips costing
£14.95 each which can be added to the
system to expand its vocabulary,

Word Pack 2 occupies the same memory
address as the Speech Pack’'s standard
Word Pack and takes its number codes
from 72 to 143.

UPGRADING

Word Packs 3 and 4use adifferent address,
pack 3 starting with *abort” at code 0 and
continuing alphabetically through 67
words to ‘level’,

Pack 4 picks the list up at code 67 (load)
and ends at code 130 (zone). For this
reason pack 3 must be bought before pack
4, but as they form a comprehensive
alphabetical listing it makes sense to buy
them together.

Sounding them out

Why should you want your micro to
talk to you?

Well, speech synthesis opens up
new possibilities in  menu-driven
programming — and it's a lot of fun.

At the moment speech synthensis-
ers are spoken for by the add-on
specialists. Flick through the small
ads of micro mags and you’ll soon
see how the volume is rising.

PCN will be keeping its ear to the
ground to bring to your attention a
representative sample of synthesisers
in terms of the micros they serve, the
way they work and how much they
cost.

This Pro-Test series will build up to
a special feature on speech program-
ming which will include a look at
applications that have been de-

veloped.
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VERDICT

The quality of output is fairly good,
thankfully lacking the Dalek inflection
traditionally associated with such devices.
Even so, the words do fall short of BBC
English. They would prabably sound
clearer if put through an external audio
system.

Instead of making the Spectrum a
‘zapped up’ ZX81. Sinclair designed a
slightly different architecture and in doing
so sent the add-on specialists back to their
drawing boards to modify their products.

The review model came with the
four-page ZX81 manual. A photocopied
addendum explained that the Basic state-
ment OUT must be used instead of POKE
and that the address values had been
changed.

Users, a covering note says, will be sent
the modified manual as soon as these have
been prepared.

The product is guaranteed along con-
sumer lines with a 12-month warranty on
parts and labour.

The Speech Pack makes an adequate
voice output device. In gaining simplicity,
however, the user sacrifices flexibility:
with ROM-based items such as this you are
limited to the words on the list,

Other speech devices allow vou to make
up the words yourself using vowel and
consonant sounds. This makes the pro-
gramming procedure a mite more compli-
cated and it can take much experiment-
ation to get a word just right. Over the
coming weeks PCN will move up through
the range of word-output devices and
evaluate the strengths and weaknesses of
competing brands.

Name: DCP Speech Pack.

Manufacturer: DCP
Microdevelopments.

Price: £49.95.

Outlets: Mail order and selected dealers.
Contact DCP microdevelopments,
0603 712482,

PCN MAR 18, 1983
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Merry Christmas

At Midlectron, we still think it's Christmas. and MicroPro. With hardware and software deals
That's because until the end of March, we're that are so good — you'll think it's Christmas too!
But hurry —it's nearly our New Year. So phone

working on last December’s prices.
Right now, we've got some rather special offers us today.

on Televideo, Epson, Anadex, Hewlett-Packard

And a prosperous New Financial Year from

.||I|
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MIDLECTRON

Computer Systems and Terminals

Southern Office:

Northern Office:
Midlectron House, Nottingham Road. Belper, Derby, DES 1JQ. N.E.C. World Trade Centre. East Smithfield, London, E1 9AA.
Telephone: (077 382) 6811 Telex: 377879. Telephone: (01) 488 2400 Ext. 2092/3 Telex: c/fo NEC 884671.
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A device which lets the Commodore Vic and 64 off the peripherals hook is reviewed by Mike Ryan

Vic switchesto
economy drive

Full-blown computer networking systems
have their disadvantages. The fact that
very few are yet available indicates how
difficultitis to make them friendly enough
for the average user, or users.

Perhaps the main reason for netting
micros is to enable them to share peripher-
aldevices which are too expensive to justify
being dedicated to each user. What's
required by way of ‘intermediate technolo-
£y’ issomething that can hook up micros to
one circuit to allow a clever black box to
decide who is next with the printer or disk
drive. This would certainly be an advance
on manually chopping and changing
cables.

Such a solution has been provided for
Vic-20s and Commodore 64s by a Swedish
company called Handic and is being sold in
Britain by Kobra Micro Marketing.

The Vie/64 Switch can be used only with
Commodore’s serial connection and the
only peripherals available using this stan-
dard are the Vic printer and the Vic disk

drive. Up to eight computers can share the
same device.

Setting it up

The Switch 1s housed n a smart black and
white metal box measuring 10x4.5x2.5in
and weighing 2Ib 6oz. On the front it has
nine smallred lights marked Powerand 1 to
E. On the back there is a two-pin power
connéction, eight 6-pin DIN sockets simi-
lar to the serial port on the back of the Vi,
and a matching six-pin OUT socket for
connecting to the disk drive or printer.

It seems well constructed — there is a
neat board inside, and no ugly wires can be
seen. The little red lights on the front for
numbers 4 and 5 were pushed back inside
the body when I received the review
model. But you can take the case apart by
removing only four screws, and the wire
mounted lights can easily be bent back into
place.

It’s easy to get the Switch working, even
without reading the instructions. The test

Richard Draper

model had a non-standard two-pin power
plug which would not fit even a shaving
adaptor.

Three lengths of Vic to Switch leads are
available, 3m, 6m, and 12m. It is recom-
mended that leads longer than 12m are not
used.

Each. Vic/64 is plugged into the IN
sockets numbered 1 to 8. The instructions
recommend that the computers are switch-
ed on first and the Switch powered up last.
As there is no power switch on the box this
means either plugging the Switch in to the
mains last or turning the power on at the
wall. Not all the slots need to be taken up,
and any combination of 1 to 8 can be used.

Features

Once the power to the Switch is on then all
the Vic/64lights should be out, leaving only
the power light showing. If one of the
computer lights is showing. this indicates
that the Vic/64 may not be switched on. If it
is on, then pressing RUN/STOP and
RESTORE togethershouldclearthe light,

If someone wishes to leave the net then
their connecting cable should be pulled out
of the Switch before turning off the
computer’s power.

This should avoid interference to the
remaining users.

-
Up and running

Once the system is set up and switched on,
each user carries on as if the disk or the
printer is connected to his machine only. If
more than one asks to use the device at the
same time, then the clever logic in the
Switch puts them into a queue and passes
the printér/disk to them one at a time, and
according to their number,

So if 2 and 7 both ask at the same time
when6isalready using the peripheral, then
7 will be given the printer/disk approx-
imately 0.5 seconds after 6 finishes. In this
way no one computer receives preferential
treatment.

Students can therefore each practise
opening and closing disk files and storing
data from programs on to disk for later
retrieval. As long as they do not try to
access the disk at the same time the Switch
will allow them to operate asif the disk was
theirs alone.

Education is not the only area where the
Switch will be useful. Vie-20s and Commo-
dore 64s could be used as data entry
terminals, share acommondisk, and one of
the eight could collate the information
input by the other seven.

Conclusions

The Switch is a very useful device for any
set-up where expensive peripherals need
tobe shared betweenseveral users. Handic
is a Swedish firm, but the Switch is sold in
this country by Kobra Micro Marketing, an
offshoot of ADDA, a very reputable UK
micro firm. Therefore one presumes that
support for it in this country will be good.
MACHINE Vic/64 Switch peripheral sharin

device. Price £97.75 (inc VAT A‘Ii‘lll.ﬁl!i.é
Kobra Micro Marketing, 04912 2512.
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OKlrules, OK!

Quality. rehability and unbeatable
price performance are the halimarks
of the Ok Microline family The only
truly complete range of low-cosl
printers

Exciting recent additions lo the
family are the Microline 92 and
Microline 93 (80 and 132 calumn
respectively). These feature NLQ
print. 160 cps print speed and high
resolution graphics

With these additions the family
covers the broades! possible range
of capabilities From the small but
very elhicient 80-column. 80 cps
Microline 80. lo the lop-of-the-range

Microine 84 [his sophisticated and
professional machine offers speeds
up 10 200 cps. NLQ print and
pin-addressable graphics

All Microlines are made to Oki's
exacting quality specifications. and
all are backed by X-Data's high-leve
lechmical supporl capabilily

Whalever your print needs. there
will be an Ok printer to fit your bill
And al astorushingly low cost

The authorised OKl distributor

For more information telephone Slough (0753) 72331
X-Data Limited, 750-751 Deal Avenue, Slough Trading Estate, Slough, Berks. SL1 4SH.




NOW

DATA-PILOT

With NO computer experience at all you can now
have your wall-to-wall filing system on top of your desk.

DATA-PILOT will guide you, create and develop the
perfect record-keeping system for YOUR business.

DATA-PILOT will write your program for you and it
will look as if you've created it all yourself.

BE A DECISION MAKER with DATA-PILOT.

DATA-PILOT originally designed for the Olivetti
M20, is also available for other Micros.

As easy to use as a typewriter.
No programming experience required.

DATA-PILOT will write your programs and modify
them if necessary to give you total flexibility.

Phone Andy Williams
or post your coupon NOW

P

\'A

“OR EVEN THE
MOST HOPELESS

MICROPHO

Holmesdale Works, South Darenth,
Dartford, Kent DA4 9JP Telex: 896454

) (0322)863434

BIAN
SG

Our New Advanced Software Generator.

Allows the user to operate in as intuitive a way as possible.

Using the ASG-Il a system SPECIFICALLY
designed for your business can be developed at a very
economical price.

Most of those tailor-made systems will in fact be
cheaper than what you would expect to pay for a
standard package.

Rapid and efficient technical assistance.

READY-TO-USE PACKAGES.

FOR A WIDE VARIETY OF USERS.

Constantly available "HELP" features guide you in

your dialogue with YOUR system.

r----

Send to:

EVRIDGE COMPUTERS LTD.,
l Holmsedale Works,

South Darenth,
Dartford, Kent DA4 9JP

My interests are:............ccovvveene
Name:...c...ccccoemeneneenns

POsilion:......coememees
Address:....................
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Andrew Tollyfield tests the Silentype’s smarter brother, which takes Apple into the office

pple continues to forge its way up-
market amid much trumpeting and
oop-la with the launch of the Lisa

and the arrival of the Super Ile. The
company also announced the availability
of its dot matrix printer, definitively called
DMP. We understand a DWP will follow.

The DMPis Apple’s follow-up toits only
other printer, the Silentype thermal. which
aimed to please the hobbyist with its price
and challenge the cryptographer with its
text quality.

The quality of the printis crisp and clear.
[tisnot of true letter quality —as produced
by good daisy wheel printers — but some
of the printing modes produce a standard
acceptable in most cases.

Two weaknesses are evident from the
machine supplied for review. The first is
documentation. A 32-page guide to setting
up the printer takes you through removing
a restraining card from inside the printer,
inserting ribbon and paper, switching on
and obtaining a print-out.

At this point two programs on an Apple
disk should take over and demonstrate how
to set up the various options, such as
characters per inch and language set.

‘The tirst of these is at an elementary
level. and could be useful for anvone who
has not used a printer to list Apple
programs before. It is tedious for an
experienced user.

The second and more important pro-

setting and testing of many options. This
failed to operate correctly except in the
printing of high-resolution graphics, poss-
ibly because the Apple interface card sent
with the review model was not the one
described in the manual.

Finding out what facilities were offered
therefore required close examination of
the reference card. Some documentation
illustrating the different character formats
and means of selecting them is essential for
the serious user.

The second, less serious, weakness is
that of interfaces. The printer is supplied
with a parallel interface only, whereas the
current trend appears to be to supply both
paralleland RS232 interfacesonprintersin
this price-range. This and the supplying of
information on an Apple disk suggests that
it is really intended specifically for the
Apple range of computers rather than as a
general-purpose printer.

Setting it up
The packaging in which the printer arrived
was adequate for careful transport, but [
doubt whether it would stand much
mishandling. This is surprising. consider-
ing the secure way Apple computers and
disk drives are normally packed.

The printer looks smart (naturally it
comes in Apple colours), is compact
(15inx 11inx35in) and well-constructed.

At nearly 6kg it is considerably heavier
than many of its rivals — this reflects its
solid construction, incorporating a metal
chassis and baseplate. The top and sides
are plastic, and the two top sections —

which can be removed to obtain access to

gram, DMP Exerciser, should allow the

A crisp

Apple

printer

Machine: Apple Dot Matrix Printer
Price: £489 (inc VAT)

: 100cps
Interfaces: parallel centronics
Contact: Apple. (0442) 60244

Print quality of the Apple's Dot Matrix Printer is
good, with sharp, clear characters and fine
alignment.

print head and paper tractors — are rather
more flimsy, though probably adequate.

Access to the ribbon cartridge and
print-headis good, and loading the paperis
considerably easier and guicker than on
many machines.

The printing format is switch and
software selectable, the switches being
reasonably accessible once the top has
been lifted off, although a small screw-
driver makes this considerably easier.
Knowing the correct switch settings is,
however, a different matter. The only
source of information is the reference card
mentioned earlier.

The documentation generally leaves
much to be desired. Thesetupinformation
1s presented painstakingly slowly — to the
extent of being patronising — and there it
ends. There are notechnical details (power
consumption, weight and so on) no circuit
diagrams, not even a list of functions.

Facilities
The DMP has three indicators on the front
showing power on, paper-out and printer-
selected. Three front push-switches are

used to control top-of-form, line-feed and
printer select. The power on/off switch on

the side protrudes somewhat and could be
accidentally switched on or easily knocked
and broken. It would be better if it were
recessed.

If the TOF button is pressed when the
printer is switched on it enters a self-test
mode in which the character set is printed
repeatedly until power is switched off. The
printer is available only with a parallel
interface, but this appears to be Centro-
nics-compatible, since other parallel inter-
face cards appear to function equally well,

The review model came supplied with
parallel interface card and connection
lead, but normally these would be extras
costing £92. No figures are given on the
buffer size but from experiments it would
appear to be about 1K.

Seven language character sets are pro-
vided as standard (US, Italian, UK,
German, Swedish, French and Spanish)
and in addition the reference card gives
codes for loading and using a custom set,
although no further clues are given on this
aption.

Seven different character widths
are switch- or software- selectable — 9, 10,
12, 15, 17 characters per inch, with fixed
spacing — or. with proportional spacing,
160 or 144 dots per inch.

In addition the spacing between charac-
tersin the proportional modes can be setto
between 1 and 6 dots. Vertical spacing is
1/6in or 1/8in or completely variable in
increments of 1/44din from zero to 99/
144in. Reverse line feeds can also be
generated.

The left-hand margin and tab positions
can be set by software, and form-length can
be set to 66 or 72 lines. Characters can be
printedin standard. bold orelongated type
or with underline.

Tractor and friction feed are standard
andare lever-selectable. The tractor feedis
unusual in that paper is pushed rather than
pulled through the machine, butitseemsto
work. The carriage width is 10.5in.

How it runs
No figures are quoted for printing speed,
though 100CPS seems realistic for full
80-character lines with line feeds.

The print-head is adjustable to three
preset positions to allow multiple copies.
The noise level is low for an impact matrix
printer of thistype, acceptablein all but the
quietest environments.,

The print quality is extremely good with
sharp, clear characters and good align-
ment, even with bi-directional printing.

Overview

The DMP has the quality of construction
and print-out that one would expect from
Apple. It is a versatile, well-built printer
which will give good results when used with
business programs on the Apple. With the
existing network of Apple dealers, ser-
vicing it should present no problems.

There are certainly cheaper printers
providing similar features, so it may not
find favour in the hobby market. For the
small business Apple system, however, it
should serve its function well,
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A colourful clash is promised at the Spcctrum_ end of the market. Richard King tests the TX8000

onto the
1S Was amazing
t in almost
d straight at the

Texet TXS000 sneake

I:

production sample. Texet
w points remained to be
rticular the documenta-
king of the TV signal.

Presentation

The micro arrives packed in foam, which

- twea

| should be strong enough to survive the

of the mails. All leads were
luded, but no demo tape. Texet apolo-
gised for this, and said that one should have
been included.

The machine was easy to set up, needing
only the power and TV leads to be
connected; the tape-recorder can be plug-
ged in at any time.

Documentation
The TX800 is aimed at customers who will
be encountering computers for perhaps
the first time, so the introductory session
must be covered with extreme care in the
production manual.

The one received with the machine was
obviously very preliminary — Setting up
the TX800 personal computer was covered
in a single page, but this seemed adequate
for a confident person.

Apart from this, it had several omiss-
ions, the most serious of which was the
absence of any explanation ofthe many (up
to five) uses of a key. Since a machine at
this price (£98) can be intended only for
the tyro, the complexities of multi-
function keyboards rmuust be made clear at
an early stage to avoid disillusionment.

In the complete explanation of the
Basic, several kevwords appeared on the
machine but were not mentioned in the
text. These were COLOR, USR,
SOUND, INP, OUT and COPY. Texet
explains that this was a straight translation
from the Chinese. Does that mean that the
manufacturer didn’t have these words
implemented when it was written?

A short quick-reference chart of the
keywords was included, but was little
better than a list of words in natural
groupings. No attempt was made to
provide syntax-diagrams, parameter lists,
limits or precedence, which means that you
will have to experiment to find out what
works and why, leaving aside what the
expected result may be.

A list of the printable ASCII codes
offered no information about what hap-
pensifcodes0 . .. 3land91 . . . 256 are
printed. Finding out may be very in-
teresting.

Texet assures us that a completely
rewritten manual is being prepared. [ hope
the final version will be better than average
because, despite my comments, I felt that
the machine was fairly well presented.

Construction

The case is cream-coloured plastic and
seems sturdy enough to withstand use by
younger hands. The upper ventilation slots

rigours
1n
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would make it extremely difficult for
anything large to be pushedin. butthe ones
underneath are not so impenetrable.

Keyboard
The calculator-type kevboard closely
resembles that of the Sinclair Spectrum. It
has printed legends in white and dark
brown on the 45 tan-coloured rubber keys,

L ASEERAERE WM 2 TERY

e I.l.l:l'lll I.l:l:.:_ X171

with smaller white printed legends.

This marking reveals that it is multi-
function with auto-repeat and uses single-
key entry for Basic. A useful touch is the
way that related keywords are grouped.

Other advances over the Spectrum are
that keywords on the TXS000 may be
entered either by using the single-key
method, orexplicitly spelled. Being forced

exet
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SYSTEMS INTERNATIONAL, INC.

Let us be your purchasing agent/exporter in the United States.

We have access to most microcomputer and American products
such as the folowing:

Columbia Data Products Fagle
Tandon Apparat
Condor Ast Research
Davong Systems Memory Technologies
Quadram Per Syst
Tecmar Televideo
Oki Data Dysan
Verbatim IBM

Tally Corvus
Corona Keytronics
Seequa Compaq

We offer mirocomputers, printers, terminals, IBM-add-ons,
IBMPC-spares, IBM compatibles, software.

If you do not see your requirements, please contact us for your
exact needs.

SYSTEMS INTERNATIONAL, INC.
15918 LUANNE DRIVE
GAITHERSBURG, MARYLAND 20877 USA
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touse single-key entry may speed learning,
but it’s patronising.

The key-spacing is correct for typists but
this does not mean that it’s suitable. For
one thing, there is no space-bar, just a
slightly larger-than-normal key at bottom
right, where the right-hand shift-key
would normally be.

Lower-case is also absent since the
shifted values of the letter keys are mostly
used for the block graphic characters. Only
X, C, V and B seem to have no shifted
value.

The most important control-keys are on
the right and have inverse legends above
them. The topmostis BREAK. below that
and to the right is the FUNCTION key
which is shifi-RETURN, then the editing
keys INSERT and RUBOUT, and IN-
VERSE. The four lower-right keys. used
for cursor-movement, have little arrows to
show their effect.

There is no RESET button, which is
annoying. The manual suggests that the
best way to get out of an infinite loop is to
‘pull the plug’. I don’t agree. If I write a
program with a bug like that init, I want to
be able to stop the program and look at the
variables to find out what happened.
RESET is just the ticket if BREAK won't
work.

Screen
The TX8000 will drive a normal TV tuned
to channel 36-ish or a composite video
colour monitor. A monochrome monitor
can also be used, of course, but. . .

The display is a fairly small area in the
centre of the screen surrounded by a dark
green field, which has an unlit border. Ona
Sony Trinitron the image was steady and
moderately clear.

The red and orange showed a marked
slushiness at the edges, although the other
colours were acceptably sharp. Colour
differentiation was rather poor, too. Cyan
and green were as near as dammit the
same, and the white was greyish.

The screen has two modes, 0 and 1.
Mode 0 is the text display consisting ot 16
lines of 32 characters. Mode 1 is pixel
graphics divided 128x64, and Texet is
stretching the term a little to call it “high
resolution’.

Although the machine doesn’t have
lower-case, it has Sinclair-style block
characters each made up of a 2x2 set of
points.

Storage

Mass storage is on cassette and Basic

I.[']-Iil"[‘!.la '

labelled ‘memory expansion’ and
‘peripheral’ which, pinned in by screws,
hint that the company may have plans for
the machine.

Power is supplied through a low-voltage
co-axial plug, as in many lower-end
machines, driven by a plug-in converter.
This plug is not robust enough to withstand
constant use.

The tape-socket is unusual; the cassette-
recorder lead supplied has two normal
3.5mm jack-plugs at the recorder-end —
the computer end is a 3.5mm stereo jack,
s0youwon't be able to use any old length of
cable with a plug at each end.

Texet says disk-drives of some kind.
other accessories and a 64K memory
expansion unit will be introduced as soon
as possible, No dates. Details of interfaces

1T

GOSUB may be resorted to. This is not
allowed in many Basics, especially those
descending from Applesoft or Pet Basic.

Editing is fairly sophisticated, being
accomplished by the function keys on the
right. The lower four move the cursor, with
the — keyacting asa COPY key: the others
just move. INSERT and DELETE are
different. They work anywhere, even on
old text left on the screen.

There were no facilities for machine-
level programmings, which makes the
USR function hard to get at, but overall the
implementation appears to offer a reason-
able mix of facilities which should prove
popular with its owners.

Support

Texet has been making calculators for the

Iur-_n.gm%. u;g. H!‘\
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Left to right: power, tape, monitor, memory and peripheral plates, TV

will be available, and more information
will be in the new manual. Add-ons from
other companies will have to wait tll then.

Software
The Basic is of a fairly standard Microsoft
type,withIF. . . THEN. . .ELSE, butno
more sophisticated control-structures.

Accuracy is only to six digits — not really
enough even for simple household account-
ing. The largest number would be 999,99 in
pennies, the last digit being left out
because it’s always slightly wrong. Arrays
seem to have only two dimensions.

This is not as bad as it first seems, since
eachdimension may be aslarge as memory
will allow.

The graphics commands are a little
weak. No PLOT . . . TO, LINE (x1, y1,
x2, ¥2) or equivalent, but this could be
remedied with a small machine-code
library accessed by the USR command. [
hope the makers or some enterprising
programmer will provide this and other
utilities.

There is no ON . . . GOTQ/GOSUB
command on the TX8000, which will
annoy some users. Instead, the calculated

High Street outlets for some time, and
clearly that's where the TX800 is aimed.
No doubt many software houses will write
for this micro. One hopes the quality will
be better than the shoddy (but nice and
cheap) stuff that people feed their long-
suffering Spectrums, Beebs, Vic-20s and
the like.

Texet promises a one-year guarantee,
and repairs will be done at the Manchester
headquarters. The company also says that
the shops will be expected to exchange the
machine if problems crop up early.

-
Overview

[t’s a pity Texet chose to be so modest with
its memory: 8K is tiddly these days and not
much cheaper than 16K, which is itself
pretty mean, Some more advanced mass-
storage and improvements in arithmetic
precision would make the TX8000 usefulin
modest applications, although it will
always be limited by the 32-character
screen and lack of lower-case.

But with the enhancements hinted at by
those two metal plates on the back — say
48K or more — this could be a very nice
beginner's machine at a reasonable price.

provides a rudimentary COS, with
CSAVE, CLOAD, CRUN and VERIFY.  SPECIFICATIONS
There is no mention of file-handling or Price: £98
block-records, and so no real data- Processor type/speed: Z-80A run_njng at 3.58MHz
handling capacity. Standard RAM/max RAM: 8K-64K with expansion
The most frustrating part of getting 1o Text screen: 32 x 16
know a machine of this type is trying to find Graphic screen: 128 x 48 :
R s : Keyboard: 45 calculator-type keys with auto-repeat
the correct setting for playback. I almost st Eabintin
ran out of unrepeatable expletives. Interfaces: . Serial and parallel
. 05/language(s): Basic

Expansion Ol angmahs Nore
At the back are the sockets for TV, Distributor: Texet — sales will be through high street store
composite video colour monitor, tape and Software supplied: Demaonstration tape -

power. There are also two metal plates
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FOX ELECTRONICS
B B w N E Rs Products for the ZX81 SPECTRUM VIC 20
and JUPITER ACE
Why not consider the HOBBIT FLOPPY TAPE SYSTEM SPECTRUM SPECTRUM .
for your computer? 'i:":m <:< Wihout solaering. ﬁni%.‘;eﬂ#li_‘éi"ﬁﬁ e ot bosrd
The HOBBIT gf;iues you all the facilities you would 324 B il g b b
expect from a floppy disc at a fraction of the price. T ;.ZT;.
.95
: ~£2.00 P&P
Brief Specifications ZX81
* Read/Write speed of 750 BYTES per second A replacement keyboard with a ZX81
" lculator type feel. Peel off backing SR 3
% Capacity: 101K BYTES per CASSETTE andpresaiofi. LR
¥ Average sccess fime 22 seconds peor | R
% Up to 138 FILES per CASSETTE £10.00 L
¥ Completely automatic — no buttons to press kg Sased tofil pariecty o
¥ Fully built, boxed and tested. Just plug in and go VIC.20 f XS wtiout
¥ System can support TWO DRIVES The VIXEN RAM CARTRIOGE o Includes LED power
the Vic
Available from stock Swilchable between 16K or 8K & 3K. | 18K expandable RAM
Gi he option of full 16K RAM fes
PRICE £135.00 plus VAT o SR and X FRAM mone packate. | 1sKaxpansionmodd
4 to t +8a
Also available for NASCOM computers Eﬂ&:i:ajg i:%?g%gﬁﬁ%*;&fﬁ al | OrtGEK........... £38.00- £ cobar
. PRICE £;2[!|[I[I |]|I.IS VAT i EV?iJablea.Eglfce‘addrsssing of or|herea|lyb|goneﬁti§2!m_z i
ccess and Barclaycard accepte exiating ¥,
ﬁ;e%rgg - S [_ITEM  [QUANTITY|PRICE[TOTAL]
For more details contact: £39.95 -[ : E =38
\hon Enmputer ErGthicts | [soxstecrroncs e
KILN LAKE, LAUGHARNE, CARMARTHEN, ST R0 Ssinoaike,
DYEED SRS 40k OVERSEAS CUSTOMERS PLEASE | 1L o ALLPRODUCTS
= FULLY GUARANTEED FOR ONE YEAR
TEL Laugharne {Ugg 421:] 51 5 ADD £2.50 POST AND PACKING. Deliveries 10 days from receipt of order

Peveniamne

Nedchne
COST EFFECTIVE C I-EAI.TI-I CARE’

i F iy

" Unexplained software errors and apparently
intermittant hardware malfunctions

Diagnosis
The computer system is being subjected to

unsuppressed mains borne electrical noise and
transients — Dirty Power

Treatment

-

Filter the mains power supply by replacing the |58
sting 13 amp plugs with Power Internaticonals |
THE PLUG'. a mains borne noise and transient
suppression device incorporated within a
modified 13 amp plug case. (Available from s
Dealers or direct from the manufacturer). *RAP. £15 50 inghuding p.p
Should this treatment provide only limited relief,

you should seek specialist advice from:—

Power International Limited 2A Isambard Brunel Road,
Portsmouth, Hampshire. PO1 2DU. Tel: (0705) 756715
Ring Round 5402

exi

WARNING: Unfittered powver can
damage your computer's health.
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ZX81-16K/'DRAGON 32/BBCA+B
SPECTRUM 16/48

ADVENTURE 200 (16k)

OVER 200 PLACES to explore. Written in machine code

> advanced data compression techniques it
squeezes a true fixed-map adventure into just 16K - all held
in ram — no extra cassette reads or books of text. Unlike a
domly generated maze type game this is a real test of
vour tactical skill. [t starts easy but the further you progress

and us

“Centipede is a full coloer maching code ancade Edﬂ'f!

184 Market Street, Hyde, Cheshire 061-366 8223

ZX Spectrum Software
CENTIPEDE

CENTIPEDE ARD PAINTER. By the fime you read this our
Iatest reteace for the Spectrum should 5e Fvaitabie . .

where te object is 10 defend yoursell with your Lager
aggainsd a fast moving centipeds which weaves in and out
ol the mushroam paich, There an: cfhes wersions of this
G but we ik you'll prefer ours because we slways
shrive lor an exfra dmension of realism, which makes all
the dibkerenca!

Paeter, B8 anther well-lgved arcade game, Hers you

UL paind i Debween B numbers on a multicoloured
geraen before you have 1o owerlap, Prics for SPECTRUM
% £5.00.

e more dangerous and difficult the problems become as
vou use objects around you to overcome obstacles and
evade enemies! More like a thriller than an arcade game -
and you are the hero! Flexible command format allows
abbreviations and multiple word lines.

Other games from Foilkade include:-

AWARI- Ancient African game of logic

FANTASTIC VOYAGE - (ZX81 16K only) Real-time

simulation of micro-sub in human body. Real vascular map

and fast m/code graphics.

THE FOILKADE CHALLENGE: Buy both Adventure

and Awari and enter our prize competition. SAE for
| details.

SPECMAN
& FROGGER

FROGGER AND SPECMAN, two sxcsllesit games for the

pnceol one! SPE ol blythe best versionof its
type with great mac ode graphics and sourd eflects
with 3 [0 5 ghasls, ponwe and a real munchie man
who munches away in all directions, unlike cheaper
WRrsions!

."nn]gunr.:? SCreEn representation ol
and has full colour Hi-Res Frogs
Turties and Riverbank. Plus super acts
Bolh on one cassetie for the Spect pice £5.00

cadecisiic
Logs,

All games £5.95 inc. 2 for £9.95 3 for £13.95

£1000 IN PRIZES

HOW AND WHERE TO GET

PRODUCTS
There are three ways io gel the Lape thal you reguire. Firstly you can go to ame of arauwd ity retailers

in the UK and some mane overseas, Ihre is af 138! one in éveny [owen and several in major gities
Secondly you can nng our Telesales on 061-366 8223 and Alisan or Shidey will taki yoor order and

el you of any othér gamas w wiich you might be inferesied

i Pcwau 66 Lﬂ'I'LEDEAN. YATE, BRISTOLBS174UQ Lastly — the most popular way — is to wale i us al the above address

ec3| BBC MICRO

REGISTERED REFERRAL CENTRE FOR THE BEC PROJECT

BEEBUG®BBC MICRO

BRITAIN’S LARGEST SINGLE-MICRO USER GROUP

MEMBERSHIP NOW EXCEEDS 14,000

14,000 members can’t be wrang — BEEBUG provides the best support for the BBC Micro. BEEBUG Magazing — now 56

E‘ages including new product guide supplement — devoted exclusively 1o the BBC Micro, Programs — Hints & Tips
ajor Articles = News = Reviews = Commaentary. PLUS members discount scheme with National Retailers. PLUS
members Software Library, 10 Magazines a year. Firstissue April 1982, Beprints of all issues available 1o members,

SPACECITY, Jan 83

ARTIoONY

DecemberfJanuary Issue: Program Features: Space City {invader-type game), Breakout, Artist [Joystick painting
program); Rescue (miraculously retrieves programs after bad loading or "Bad Program’ messagel; and Pack — a
program to compact Basic programs. PLUS Disc System Review, Softwara reviews — including Wordwise, Book re-
views, Adding Joystick interface to model A: How to access the video controller chip: and ideas for the newcomar; plus
a new crop of Hints and Tips.

February Issue: Program Features: BEEBMAZE — Find your way through the random maze, guided by 3D views from
insicle the maze - an axcellent game. FIVE-DICE - A Beeb implementation of YAHTZEE (R, a novel dice game, Also a
listing of WINDY FIELD - a creation from Acornsoft, SPIROPLOT screen doodler, and a complete memory display
program in a user key. Plus Machine Code Screen Dumps for the Epson and Seikosha Printers; articles on USING FILES,
IDEAS ON ANIMATION (including a Rma!in% Cube program) an Introduction to the Use of Procedures, a Survey of
Books on the BBC Micre, and a Roundup of Disc System Hints. FLUS a variety of HINTS, TIPS AND INFO, including a
single VDU command to perform a SIDEWAYS SCROLL. WIN A COLOUR MONITOR, WORDWISE WORD PROCESS0RS
AND ACORNSOFT GRAPHICS BOOKS IN OUR THIRD SOFTWARE COMPETITION.

STOPPRESS
BEEBUG has negotiated a deal with ACORN over the new 1.2 OPERATING SYSTEM ROM. BEEBUG members are
offered the ROM at around half-price. See BEEBUG Feb issue for details.

SOFTWARE DETAILS
BEEBUGSOFT : BEEBUG SOFTWARE LIBRARY
offers members a growing ranga of softwara from £3.50 per cassente. 1. Starfire (32K). 2. Moonlander (16K}, 30 Noughts
and Crosses [32K]. 3. Shape Match (18K). Mindbender (16K, 4. Magic Eel (32K). 5. Cylon Attack [32K). 6. Astro-Tracker
€_32K?. Utilities: 1. Disassembler (16K). Redefine (16K). Mindi Text Ed (32K). Applications: 1. Suparplot (32K). 2. Mastar-
ile [32K).

13% DISCOUNT TO MEMBERS ON THE EXCELLENT WORDWISE WORK PROCESSING PACKAGE -
THISREPRESENTS A SAVING OF OVER £5.00.

FIELD, Feb 83

WINDY

Send £1.00for SAE for Sample
Membership: UK £5.40 for six months, £9.90 for one year.'
y: Europe £16.00, Middle East £19.00. Am s & Africa £21.00. Other Countries £23 00,

Screen Photographs of programs 5 One ;
in BEERUG | 1 que to BEEBUG and send to: BEEBUG Dept 6, 374 Wandsworth Rd, London SW34TW
oria erial sendio: The Editor, BEEBUG, PO Box 50, 51. Albans, Herts AL1 2AR
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SPORTS

ATARI

NAME Darts APPLICATION Darts
game SYSTEM A tari 400 or 800, 1
jovstick PRICE £19.95 approx.
PUBLISHER Thorn EMI, 01-836
2444 FORMAT Cassette LANGUAGE
Assembler OUTLETS Laskys, Micro
C, major retailers

Mention computerised darts to
anybody and they'll spend ages
trying to work out how it can be
done. Play Thorn-EMI's Darts
cassette on your Atari 400 or
800 and you'll still be left
wondering.

It’s a well-presented prog-
ram, and a nice party trick for
the children, but it's a weak
substitute for the real thing —
which incidentally costs about
the same.

Objective

You control a shaky-handed
darts player, in a game which
follows the rules of darts exact-
ly. Up to three can play, of
whom one can be the Atari
itself. And just like the real
thing, you can choose 1001,
901, 501 or 301 up, with or
without a double to start.

First impressions
Darts comes in a bookshelf box
with Thorn’s customary in-
struction booklet and software
catalogue. The presentation
would be faultless, if only that
beautiful box would shut prop-
erly.

In play
Darts provides an impressive,
if  murky-coloured, three-
dimensional display of an oak-
beamed pub, adartboardand a
player. Moving the joystick
produces a blow-up of the

board at the bottom right of the
SCTEen.

To throw, you position a
crude hand just under the point
youwant to hit and push the fire
button. The player will lob a
small green dart, and there is a
realistic if unexciting thud as it
hits the board.

The program is simple to use.
The game begins after you've
sat through an irrelevant and
annoyingly recurrent tune. You
can set your own skill level and
that of the Atari's player be-
tween ‘0" and *9". But you can’t
set skill levels individually for
each of the plavers and so vou
can’t handicap a good plaver.

The higher the skill level,
the more the hand shakes and
jittersas youaim. Soif vouwant
to beat the Atari put its skill
level on 9 not 0.

Verdict

The program works well. Its
little instruction booklet might
bealittle superficial, butthere’s
nothing that isn’t made obvious
after you've played a few
games,

The problem is that the game
isn’t  very interesting. Of
course, it can't compare with
the atmosphere of a real darts
game, but it might have pro-
vided an interesting and origin-
al arcade game.

As it stands, Darts might
have some novelty value. It
certainly doesn’t prove you can
computerise any old game.

Max Phillips

RATING

Lasting appeal: £ %
Playability: % £% g%

Use of machine: £ £ ¢
Overall value: £53 €89

ATARI

NAME Soccer APPLICATION
Football game SYSTEM A tari 400
or 800, 1-4 joysticks PRICE £29.95
approx. PUBLISHER Thorn EMI
01-836 2444 FORMAT Cartridge
LANGUAGE Assembler OUTLETS
Laskys, Micro C. major retailers

It looks as though Thorn-EMI
wantsto be bigin microcomput-
ing. The company is no longer
just the faceless contractor that
builds so many British micros,
but now hopes to make a killing
in software.

Its Soccer cartridge for the
Atari 400 and B0 shows how
serious it is.

- -
Objective

Soccer lets you vary the number
of players controlling each
team. You can have up to four
jovsticks. all on one side, two
against two or whatever, Each
side can also be computer
controlled.

There's a time limit for the
game, and you can set the
Atari's skill from unbeatable to
very unbeatable.

- - -

First impressions
For most people, Soccer will be
a surprisingly realistic game.
But what is impressive is the
feat of moving a game for the
IntelliVision's fancy hardware
onto a machine like Atari.

In play

Soccer starts with a weak title
screen that stays there for a set
time. It precedes every game,
but there is no way to skip it.

Joystick O lets you select all
the possible game options, and
anvone who thinks vou need a
mouse to make fast, accurate
selections should try this.

Soccer displays a three-
dimensional football pitch ab-
out three times the width of the
screen. If the ball leaves the

screen, the pitch scrolls side-
ways as on Match of the Day.

There are 22 animated play-
ers, a rolling ball, pitch-
markings and so on. Each game
is accompanied by realistic
kicks and whistles. though it
might have been brightened up
with a little cheering. During
play. each joystick controls one
player. Pressing the “fire” but-
ton shifts control to the free
playver nearest the ball.

Picking up loose balls (it does
sometimes stop dead on the
pitch) and tackling is a simple
matter of running over the ball.
Passing and shooting are done
by runningin the right direction
and pressing “fire’.

Soccer is basically a schi-
zophrenic one-man show. To
pass. you run at the man vou're
aiming for. press “fire’. wait
until the ball gets near him, and
then press “fire” to take control
of him. It's even more compli-
cated with two. three or four
joysticks on the same side. as
people keep ‘becoming’ each
other and getting lost.

Practise with wvour friends
before vou take on the Atari,
not the other way round. It
never loses a tackle, always
picks up the ball first time and
switches between players in-
stantly and accurately.

Verdict
The real design success of the
program is its support of up to
four joysticks. Whether you're
playing two against two or four
against hopeless odds, Socceris
a very social arcade game. It's
also going to sell a lot of
joysticks. Max Phillips
RATING
Lasting appeal: 5 £% £ £%
Playability: €% & %
Use of machine: £ £ £ €565
Overall value: €% €% €% £%
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IF YOUWANT PROFESOIONA

From now on, you won't have to look far for a totally professional home computer dealer
Just look for the name that says it all. COMPUTERS FOR ALL

It's the newest and most exciting network of Micro dealers in the U.K

The ideal places to buy, browse, seek advice and after-sales

service . . . professional service

Every COMPUTERS FOR ALL dealer is dedicated to giving you, the customer

exactly what you have always wanted . . . a shop or store that knows about computers
capable of helping you sort out what's right for your needs; expertiss

in giving sound advice, knowledgeable in technical matters

If you’ve ever bought from the usual retailer who just stocks and sells

_ you'll appreciate the difference

A COMPUTERS FOR ALL dealer is a shop where people matter . . . why na

call in at your local one today. You'll get a friendly welcome
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ot RVIGE FROMAGOMPUTER
NAME TOLOOKFOR:

FRIENDLY SERVICE AND THE WORLD’S FINEST MIGRUS'

You'll find a wide range of popular Micros at a COMPUTERS FOR ALL dealer.
Atari 400 and 800, Sinclair ZX Spectrum, DRAGON 32, SORD M5, MPFII g
Commodore 64, Oric | (48K) and BBC Micro* to name a just few! ===

Plus of course, the sort of dealer who can (and
will) explain which one s best for your needs!

HARDWARE, SOFTWARE T0O!

A COMPUTERS FOR ALL dealer also stocks a great deal of the very best hardware
and software, so that you can expand into new worlds of computing.

Everything from equipment like EPSON and SEIKOSHA printers to a fantastic new range
of ATARI software direct from the U.S.A.!

Of course, you'll also find lots of other items of interest at a COMPUTERS FOR ALL dealer

Books, BBC Software, DRAGON 32 Software . . .

the list is endless!

Call now at your local shop or store.
Look for the name that says it all .
COMPUTERS FOR ALL

Where to find your COMPUTERS FOR ALL DEALER

AKHTER INSTRUMENTS LTD II:D'H:IITEH SYSTEMS

Unit 19, Arlinghyde Estate
South Road, Harlow, Essex
0279-412639

ANIROG COMPUTERS
26 Balcombe Gardens
Horley, Surrey 02934 6083
APHROS SOFTWARE CO.
83 Canterbury Road
Westbrook, Margate, Kent
0843 23627
AUTOMATION SERVICES
(5. Wales)

3 Wermeys Road, Penysfai
Bridgend, S. Wales

0656 720959

BITS & BYTES

44 Fore Street, lifracombe
Devon 0271-62801
CARLTON COMPUTERS
4 Swanstons Road

Great Yarmouth, Norfolk
0493-58898
COMPUTASOLVE

8 Central Parade

St. Marks Hill, Surbiton
Surrey 01-390 5135
COMPUTER CORNER
The Wickford Video Co.

15 The Broadway, Wickford
Essex 03744-3710

PCN MAR 18,1983
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Pump Street, Brixham, Devon
08045-6565/6
COMPUTERS FOR ALL
72 North Strest

Romford, Essex
0708-752862 (twao lines)
CRYSTAL COMPUTERS
209 Union Street, anquayr
Devon 0803-22699

DAN EVANS (BARRY) LTD.
81 Holton Road

Barry, South Glamorgan
0446-734242

D.V. MARTINLTD.

13 Bridge Street, Belfast

N. Ireland 0232-226434
EMPRISE LTD.

58 East Street, Colchester
Essex 0206-870353
EMPRISE LTD.

Ja Baddow Road, Chelmsford
Essex 0245-356834
EUROCALC

224 Tottenham Court Rd
London W1 01-631 4139
FAL-SOFT COMPUTERS

8 5t. George's Arcade
Falmouth, Cornwall

0326 314663

HOME COMPUTER CENTRE KENNETH WARD

|ROSS RECORDS)

13 Kingston Road, Portsmouth
Hants 0703-819515
IMPULSE MICRO
SYSTEMS LTD

6 Central Chambers
Cooks Alley, Wood Street
Stratford-upon-Avon
0789 295819

JADE COMPUTERS
Coombend, Radstock
Bath, Avon 0761-32570
KELLY'S
COMPUTERMARKET
227 Dartmouth Road

Sydenham, London SE26 40Y

01-699 4399/6202

COMPUTERS

Verve House, London Road
Sunningdale, Berkshire
0990-22275

MEDWAY COMPUTERS
141 New Road, Chatham
Kent 0634-826080
MERCATOR COMPUTER
SYSTEMS

3 Whiteladies Road, Clifton
Bristol 0272-731079
MOBILE MICROS

2 Castle Street, Thornbury
Bristol 0454-418383

*BBC Micro available
at selected dealers only.

STEVE'S COMPUTER CO.LTD.
Castle Arcade, Cardiff

South Glamorgan 0222-41905
'[lBHF. (iIJMPI.I‘TEIl CENTRE
37d & 37e Robertson Street
Hastings, East Sussex

0424 439190

TWILLSTAR COMPUTERS
17 Regina Road, Southall
Middlesex 01-574 5271
WEYTECH COMPUTER
SYSTEMS

‘20 8t. Edmunds Street

Weymouth, Dorset
03057-79881

COMPUTERS

“THE SHOP WHERE PEOPLE MATTER"’
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3D MONSTER MAZE and
3D DEFENDER

30 TUNNEL (16K & 48K Versions on one tapal

Whl lies in the depths of the tunnel? Flapping bats,
Wﬂ rats, crawling spiders, all
appea in the 30 MEL &3 it weaves about. We
leave the last object to your imagination. (nat in 16K
warskon), Prize £5.95,

PN EW R P ET 1101
HOTAW AT ET

ESCAPE (requires only 18K)

Can you sscapa fram the dinosaur-infestad maze? 30

gurumlml view provides dinosaurs with the oppor-

tunity to hidebehind the hedges orto soar ower them to

swoopdown onyou. "One of the bestand mostariginel

g!rnel we have seen for the Specirum so far”,
INCLAIR LUSER. Price £4 95

OR 16K-5FPELCTRUN

For instant CREDIT CARD Sales by phone only ring
01-930-9232

Orders to: NEW GENERATION SOFTWARE dept [(5L
FREEPOST (BS 3433) (no stamp required in UK)
OLDLAND COMMON, BRISTOL BS15 6BR

Please send s.a.e. with all enquires and for lists of stock-

ists. TRADE ENQUIRIES WELCOME AT ADDRESS
ABOVE.

THE NEL GENERATION 50

”rﬁlm‘l'.kPE 1for 1K

1. GREAT BRITAIN LIMITED.
You are PM and Chancellor. Fight
INFLATION and UNEMPLOYMENT,
balance the BUDGET and try to stay
POPULAR

ACORN USER: “Highly enjoyable’

ZX COMPUTING: “A challenging game”
MICRO UPDATE: “A dream for
megalomaniacs”

£5.95 on cassette
% AMUST FOR ELECTION YEAR * %

2. INHERITANCE

A2 part game packed full of features.
Try to gain your INHERITANGE in part 1
and if successful takeover the
PARADISE COLA Co. in part 2.
PERSOMNAL COMPUTER WORLD: "Well
presenied and good value for maney™

£5.95 on cassette

= gl —

e
o e—— = w

3. THE WORLD TRAVEL GAME
A game for 1 or 2 players

Your aim is to collect & souvenirs from
around the warld {fram Russia to
Falklands) in the shortest possible time
Cope with HIJACKS, STRIKES,
THIEVES, CASH SHORTAGES,
BANKRUPTCIES, BAD WEATHER,

ETC . . . World Map & full instructions

supplied.
BBC ONLY:
£6.95 on cassette
Available from your local computer shop or direct from:

SIMON W HESSEL SOFTWARE, Dept. P
15 Lytham Court, Cardwell Crescent,
Sunninghill, Berkshire. Tel: Ascot 25179

24 Hour despatch

BBC 32K

1 Year gquarantee

SPECTRUM 48K

2, =HGANES

/\f f

J.K. GREYE SDFTWAFIE LTI:J
Ti I I .I
Ll‘ H DE I ULf

"Wrrhour question the finest machine code games aua;!ab!e

today.’.........N. ROWLAND Product Manager for W.H. SMITH.

—____ only £3.58
10 Gamas incl. ASTEROIDS, UFD, CODE, BOMBER,
GUILLOTINE, KALEIDESCOPE, atc,
FROBABLY THE BEST VALUE 1k TAPE AVAILABLE.

HALKIDE RO

Wa've done in 1k, games which some of our competitors
requirg 16k 1o dal

GAMESTAPE2for 18K only£186
*STARFIGHTER Supab machine code Space Banla. Set
against & background of twinkling stars, with stunning
explogiong — if you can hit the enemy!

PYRAMID Can you move the Pyramid? Make a mistake and
it will collay...a! A Thinkers gama.

ARTIST The ultimate Graphic Designers aid. & Directions, 10
Memories, SAVE, COPY, RUBOUT, CLS, etc,

GAMESTAPEIfor 18K only £4.95
*CATACOMBS A Multi-Level Graphics Adwenture. Each
level can contain up to 9 Rooms, 8 Passages, 7 Monslers,
Food, Gold, Traps, Phantoms, an Exit (to the next lewvell,
and there's an infinite number of lewals,

NOTE. . . . This is NOT one of the necessanty limited text
Adventures as sold elsewhere,

n excellen? addiciive game which will keep you amused
for howes”, . . . COMPUTER & VIDEQ GAMES

LofA TAE S

GAMESTAPEAfor 18K only 496
*3D MONSTER MAZE The Game to Top All Others.
Unbaliavable Graphics! Can wou find your way through the
Maze? The EXIT is there sonmwhers, boat then 50 % a T.REX,
and its after YOU! AN in 3D (the T.REX will actually rumn
towards you in full perspectivel]l, you've never seen anything
lik Ehis bafang!
30 MONSTER MAZE i the best game | have ssen for the
Zx&1: . . COMPUTER & VIDEO GAMES !
I T had to choose just one progremime [0 iMQress &0 Budignce with the capabilities of
rhe ZX81, then JK. Greye's 3D MONSTER MAZE would be the one without doubt®
DA COMPUTING.  “Bellawny, brilkant, brlliand! ... FOPULAR COMPLITING WEEKLY

GAMESTAPE 5 for 18K e only £4.86
*3D DEFENDER The Ultimate Space Gama. Super fast
Machine Code 3D version of the Arcade favourite, You have
10 §vi your home planet from the marauding Alien Spacecrafi.
This is all in 30, your viewscreen shows you the view out
of your fighters cockpit window. The backdrop moves when
you turn, of fly up or down |8 flight directions), just as if you
ware really flying itl But then YOU ARE! The Enemy Saucers
will actually zoom towards you in 30, and shoot you if you let them! Your display
includes Score, Shiald Strength, Altitude, Proxsmity, Forward Radar and your viewscrean,
which shows your rotating home plapet, backdrop of Stars, Meteors, Explosions,
Plasma Blasts, your Photon Bearns, up to 4 Enemy Saucers and of course 15 all in
Full 30!

A SMASH HIT at tha ZX Microfair imost of the other softwars houses wanted &
copyl, & gama not to be missed]

GAMESTAPE & for 1K

*BREAKOUT Super Fast Full Screen Display Game. Your
all tirme favaunte with an added hwist, See haw much Maongy
wou can win and watch the pounds conwvert to Dollars. Al

— in Machine Code for Fast Action with 3 Speeds, 2 Bat Sizes
EREAKDUY and three angles of rebound] The best BREAKOUT around
and at thig price you ¢an't go wrong!

G RIS : o

only £1.86

TRUE ST

GAMES MARKED * INCL. MACHIME CODE.
Prices include VAT and UK. P. & P.
{Add appropriate Postage on Foreign Orders). Cheques/P.0O s to

J.K.GREYE SOFTWARELTD

16 Brendon Close, Oldland Common, Bristol BS15 60QE

CREDIT CARD SALES: Phone: 01-930-9232 (9a.m. - 7 p.m.}
FOR INSTANT DESPATCH

If you prefer to see before buying, our range of GAMESTAPES
ane stocked by the following storas

BUFFER MICROSHOP _ 3744 Streatham High Rd., London SW1E:

GAMER S 24 Gloucester Rd., Brighton;

GEORGES — B9 Park 51., Bristal, Avon;

MICROSTYLE _ 79 Behepdere, Lansdown Rd., Bath, Avon;
MICROWARE 131 Melion Rd., Leicester;

SCREEN SCENE — 144 St. Gaorges Rd., Cheltenham, Glos;

W.H. 5MITH B Onear 200 Computer Branchas)

ZEDXTRA 5 School Lane, Kinson, Bournemauth, Dorsar:

TRADE'& EXPORT ENQUIRIES WELCOME
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BBC

NAME Castle of Riddles
APPLICATION Adventure game
SYSTEM BBC Model B PRICE £9.95
PUBLISHER Acornsoft,
0223-316039 FORMAT Cassectie
LANGUAGE Basic OUTLETS Mail
order and BBC dealers

‘About a week ago,’ begins the
wizard, ‘one of the local upstart
warlocks — curse him!
sneaked into my castle and
made himself at home. He
booby-trapped the entire place,
and worst of all, he found my
Ring of Power. IMUSTHAVE
IT BACK!

The wizard stares piercingly
atyou. ‘Canyoudoit?’ he asks
‘Can you get my ring back for
me 7

This is the setting of Castle of
Riddles, an adventure with the
added lure of a £3,000 haul of
Acorn hardware and software
prizes for those who manage to
crack its secrets by the end of
this month. But you'll have to
cudgel your brains pretty hard
to earn your share of the prize.

- { ]
Objectives

You are a professional adven-
turer and swordsman, setting
out to find the Magic Ring of
Power. On your way, you may
collect treasure, and you must
avoid booby-traps.

You score points for picking
up treasure and depositing it in
asafe, butif you are killed, you
will have to start all over again.
This is no easy adventure. I
spent the best partofa weekend
battling with it, and never
managed to get into the castle at
all. But 1 cannot fault the
packaging —the cassette comes

EXIT
IT IS PITCH DARK

:HELP
MOTHING HAPPENS

e

in a classy black cardboard
wrapper with fold-out instruc-
tions, hints and the introduc-
tory story.

[ found the instructions quite
clear. It was playing the game
that turned out to be the
problem.

In play
This is strictly a text adventure,
with no graphics to lighten it.
You use straightforward ques-
tions and answers to progress
towards your goal: you may
travel north, south, up, etc.
You can call up a description of
your immediate surroundings
and an in\'cmnr}' of vour pc':.\'-
sessions at any time.

But the real test comes in
learning to use or avoid the
objects youmeet, and [ found it
took me some time to come to
grips with the program’s voca-
bulary to work out what [ was or
was not allowed to do.

If you get killed, the game
goes straight back to the start,
so you would be well advised to
save moves on tape before you
attempt anything dangerous.

Verdict
In its early stages this game
looks impossible. It is certainly
not one to dabble in while
cooking your dinner. If you are
prepared to devote the time, it
can provide days of entertain-
ment, but if you prefer the
Mirror to The Times, stick to
Frogger. RogerTiplady

RATINGS

Lasting appeal £ £% £%3 £%
Playability £ %

Use of machine £ £%
Overall value £ &% 8%

GAMEPLAY

SPECTRUM

NAME Pimania APPLICATION
Adventure game SYSTEM ZX
Spectrum, 48K PRICE £10
PUBLISHER Automaia.
0705-735242 FORMAT Cassette
LANGUAGE Basic OTHER VERSIONS
BBC 32K, Dragon, ZX81 16K
OUTLETS Mail order

Remember Kit Williams® Mas-
querade? The book started a
treasure hunt witnessed with
great fascination by the media
last year, and it ended in the
successful unearthing of a
golden hare worth several
thousand pounds.

Pimania follows in its foot-
steps with another real hidden
treasure. This time the quest is
for the Golden Sundial of Pi —
worth £6,000. It is a treasure
dripping with gold, diamonds
and lapis lazuli, and it’s yours if
vou can find where it is hidden.

Objectives

Pimania, set in the dimensions
of both time and space, subjects
the player to the same kind of
see-sawing between thrills and
setbacks as Masquerade. In the
hunt you have to solve bizarre
riddles and overcome bewilder-
ing obstacles.

While you're doing this you
are alternately helped, hin-
dered or entertained by a car-
toon character dubbed the Pi-
Man.

This is essentially an adven-
ture game, in which you move
on through questions and
answers, using various objects
along the way. Valium is just
one of those available for the
really baffled seeker.

First impressions
The cassette comes with load-
ing instructions, but the rest is
up to you. Part of the game’s

A RE TuRMS
! e B R i ;

appeal, in fact, lies in its lack of
playing instructions — you just
have tofigure it out for yourself.
The game starts with the
ubiquitous Pi-Man, laughing at
you. That gives you a taste of
things to come. From time to
time, he will re-appear, de-
manding comfort, or taking the
mickey out of you. §

In play
‘It’s up to you, Rog!” the screen
informs you as it sets yet
another riddle. And if your
answer is wrong it tells you:
‘T've got better things todo than
to listen to this!” Find a TV
dinner and try to eatit, and you
may be abruptly told: ‘It's off!’

From time to time, the pro-
gram will play you a tune to fit
the situation. Perhaps a Beatles
song will accompany you to
sleep.

And at any time, if in the
Pi-Man'’s eyes you transgress,
you may be forced to start all
over again. You can take a
breather, but yvou cannot save
the game, and there is no points
system, so you can never know
whether you are working along
the right lines or not.

Verdict

Pimania is an original and
amusing game, and worth the
outlay, especially taking into
account the possibility that you
might be the one to find the
Golden Sundial. I reckon it has
a pretty long-lasting appeal.
You even get appalling Pi-
mania disco music from Clair
Sinclive and the Mystery Man
on the flip side of the cassette.,
Have a go. Roger Tiplady
RATI
Lasting appeal £9 £ £5% €% £%
Playability €% % 5% &%
Use of machine £% £% £ £ €5
Overall value £9 £ £% £% £
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MAME Flight Simulator
APPLICATION Flight simulator
SYSTEM IBM PC, 64K, colour
graphics adaptor, 1 disk drive
PRICE £35 PUBLISHER Microsoft.
04427-75091 FORMAT Diisk
LANGUAGE Machine code OUTLETS
IBM and Microsoft dealers

There are flight simulators and
there are flight simulators, but
this one is the real McCoy. Far
more than just a game, the
Microsoft simulator is realistic
enough to qualify as a serious
training aid for prospective
pilots, or those with a passion
for flying and no cash to indulge
it.

Even the simplest flight in
this mock Cessna 182 plane is
fraught with complexity,
especially when landing, so if
what you want is a cheap and
cheerful flip around the block,
this program is not for you.

Objective
Asapilot, youcan select and fly
a vast number of routes about
the North American continent.
Youhaveachoice of 22 detailed
airport layouts to take off from
or land at, in weather condi-
tionsranging from daylight with
nb wind and not a cloud in the
sky through to pitch darkness
and solid clouds with a tornado
raging.

And when you have had
enough of serious flying, a
bonus in this package is *British
Ace’, a European World War [
dogfight game. As the British
ace pilot, you must shoot down
at least five German fighters —
with different capabilities —
and bomb aerodromes and
factories.

You battle it out in real time,
s0 it is advisable to learn to
handle your aircraft using the
flightsimulator program before
tackling this game. This is one
situation where learning on the
job will not see you through.

. . .
First impressions
My first attempts to take off, fly
and land ended in disaster.
Time after time, the messages
‘Crash’ or *Splash’ flashed on
the screen to let me know that,
once again, [ had written off my

aircraft and myself.

Even when 1 finally got the
hang of it sufficiently to get off
the ground and tackle a 25 knot
surface wind and some cloud
and turbulence, brown paper
bags were called for as [ steered
my way through some amazing
attitudes.

Then it was panicstations as |
headed into cloud and the view
ahead became completely opa-
que.

While I was recovering from
this shock, my aircraft did a
poor impression of a ship, till it
was i relief to get back onto dry
land again.

The program comes pack-
aged simply and neatly in a
green box with a glossy illus-
tration of cockpit and runway.
There is a 100-page instruction
manual, which is easy to read
and understand.

[lustrations and maps ex-
plain the aircraft controls and
instrumentsclearly, but I'would
advise anyone using the simu-
lator beyond simple flights to
invest in a full set of navi-
gational maps and flying manu-
als, to get the most out of the
program.

In play

The program starts by asking
vou to select your monitor type
soitcan format the best possible
graphicdisplay. Youthenselect
demonstration, flight or back-
up mode.

If you choose to fly, the

instrument panel appears, and
your aircraft is placed on the
runway of Meigs airport, just
outside Chicago, pointing due
north. If you prefer to take off
from somewhere else, it’s casy
to move your aircraft to any
position within your program'’s
‘world’ — and that includes the
whole of North America.

Once you have picked your
starting point for the flight,
taxi-ing is easy and take-off
straightforward unless you
set adverse environmental con-
ditions.

In the air the plane responds
realistically, given the limita-
tions of a two-dimensional
cockpit view. You can choose
from nine viewing angles,
which helps to compensate for
this. But the elevator and trim
controls are distinctly sluggish,
and the sound is so bad that it’s
best turned off.

Navigation is not at all easy,
and needs to be well thought out
and planned before take-off.
Once you are within range of
your destination, the really
difficult part begins, as it is no
mean feat to gauge the distance
of the runway.

Lots of practice is the only
solution here. During this

phase. information from the air

traffic controller — scrolled
across the top of the display—is
rather sparse. More would
help, and would add to the
realism, since a pilot would
normally be in radio contact
with the airport at this time.

Verdict

This is a program for the
dedicated, suitable for people
who are prepared to spend
many hours in the ‘cockpit’
learning how to fly. Its long-
term appeal for them is un-
doubted. though less serious
flvers could soon admit defeat.

The instrumentation 1s excel-
lent, generally with a rapid
response to the controls, and
the layout is well designed.
With so many variables avail-
able for the pilot to set, it can be
tailored to fit just about any
level of skill.

Unfortunately, with such a
large area of the world to cover
and display, the resolution of
the screen gives a rather jerky
and lumpy appearance. Col-
ours, too, are not quite realistic,
and although the graphics are
excellent, I have to fault 1t on
sound effects.

All in all, though, this is a
remarkably well designed pro-
gram, and a real bargain. But
don’t expect to be able to fly an
aircraftonce youhave mastered

it. Nigel Cross

RATING

Lasting appeal — £ £53 €% £ 45
Playability — £ %% £ £%

Use of machine — £% £93 €% &%
Overall value — £0 £ 55 2 £

legs and as cute as ET.

NEXT WEEK

Gameplay joins Warren Beatty and a castof thousands starringin
one of the biggest adventure games ever written; defies gravity
and has close encounters with aliens in a brace of space operas;
and goes ski-ing andstrollingin the park with Horace, alleyes and

-
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CBS CLECOVISION -

£149

— INCREDIBLE GRAPHICS !
EXPANDS INTO A FULL MICRO-
COMPUTER.SUPPLIED COMPLETE
WITH DONKEY KONG !

COMMODORE VIC, B4

ALL ATARI, ACTIVISION,

PARKER, SPECTRAVISION,

APOLLO, IMAGIC, MATTEL!

& COLECO CARTRIDGES,

LOTS AND LOTS OF ATARI
Swarm, Preppie, Pacman, Mathpack, Choplifter Rom,
releases | | | — Upgrade to 32K/48K today !

ON WE SERVICE ALL ATARI&

EAR
ATAR] | comwooose compuress

ATARI 400/80¢,SINCLAIR,
COMPUTERS.
WE ST”E” COMMODORE
SOFTWARE. E.g. Zaxxon,
Soccer!, Airstrike 2 Rom — plus many, many more
I““ FAST NATIONWIDE

CREATIVISION VECTREX
64/VIC /SINCLAIR
WI Smc Nautilus, Jumbo Jet Pjlot, Apple
titles — Call now for our latest batch of detailed brochures !
MAIL ORDE
mDEPENDEN'T

WESTODN = (32
SOFTWARE
Panic, Centipede, Miner 2049er, Slime, Intruder, Alien
We will keep you up to date on all the new software
CENTRE UNALL

2!__----
W‘“ COMPUTERS | SERVICE DEPT

AlCS

CREAT I\ fiSioN

5[] NewwnSt ﬂffpll:l:adl|i||r Manchester M1 2EA. TEl [181 236 3[]33;‘ ?‘259
® KEYBOARD KEYBOARD

061-236 3395 PHODUCI'S
De P‘t‘ P
] ATARI VCS ATARI4A00
COMPUTEH TYPEWRITER
CONVERTS YOUR ATARI INTO A REAL
COMPUTER!  CALL NOW FOR DETAILS ! ! NOW IN STOCK AT
C.N-L NOW FOR DETAILS!!

sincl=ir

FIND YOUR WAY THROUGH
THE COMPUTER JUNGLE:

We invite you to come on a guided tour

COME AND DISCOVER WHAT IS FOR YOU.

TIES Computer College runs full day, two day and one week courses designed
especially to help beginners and for those wishing to choose computer programs for
their particular needs.

Courses offered: 1. Basic Computer Appreciation (Code: BCA)
2. Programming Languages (Code: PL)
3. ‘Hands-On’ Experience (Code: HO)
4 Specific Software Packages (Code: SSP)
.g. — Sales,
Financing, Personnel, Banking, Insurance, Oil etc.

Sending for our FREE brochure and let us guide you in this new exciting world:

g;..(, _____________________________________________________________________________________________________________________________

To: TIES COMPUTER COLLEGE
16 Broadley Street,
London NW8 S8AE

No. of copies Please send your 1983 prospectus 1o:—

Name

Telephone: 01-258 0064
01-402 3980
01-262 6956
Telex: 296546 TIES G.
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WORD PROCESSORS, TEXT EDITORS & AIDS - WORDSTAR - WORDSTAR TRAINING
GUIDE - MAILMERGE - SPELLSTAR - PARAGRAB - ELECTRDNIC THESAURUS - PEACH

NUMERICAL MODELLING SYSTEMS

' . CALCSTAR - MULTIPLAN - MARS
MIMNOOBISHRSS@VAI@ 1PN - SUPERCALC - T/MAKER Il - PLANNER CALC - MASTER
PLANNINS SR ey I S NI E-MAGIC - MILESTONE - MICRO-STAT - OPTIMIZER
STAUCLYS IR @ QDTN MANAGEMENT SYSTEMS - DMS - DELTA SYSTEM
CANBLI®Y X LN |SVNUIFO[@@]B]= - DATA-STAR - INFOSTAR - REPORTSTAR - DATAFLOW
DALRYISVENSMEE RN ISOINEN PEARL - ACCESS MANAGER - GENERAL BUSINES
APPLICATIONS - GRAFFCOM - FAST - FINANCIAL DIRECTOR - MICROMAS - D B FUE2S
INCOMPLETE RECORD SYSTEM - TRIDATAFAST - MISCELLANEOUS - CATCHUM
ANALIZA - NEMESIS - DUNGEON MASTER - MILLIONAIRE - DATEBOOK - MAIL ORDER
MAILMAN - MENU MASTER - SUPPORT SERVICES - COURSES - INTERACTIVE TRAINING
PROGRAMSFOR:CP/M - dBASE Il - W STAR ASIC: SUPERCALC MULTIPLAN .B.M.
RC.DOS -PROGRAMDEVELOPME , e
DISILOG - PLINK F’LFNKII XL T-84¢4

£B-80- CISCOBOL - FORMST'
@RTRAN-80 - RATFOR - LISP
SCAL - PASCAL/Z - PASCAL
BIZ JRT PASCAL TIF\H PASCA WHITESMITHCQ C - MACRO-80
C COMPILER - MAC - PASM - SW FORT PR S P/M - CP/M-86 - CR/MNET - SORTING
PROGRAMS - M/SORT - SUPERSORT - COMMUNICATIONS SOFTWARE - BSTAM - BSTMS
RBTE-80 - TERM - TERM |l - CROSSTALK - I"IOVE IT - BOOKS & PUBLICATIONS - HARD-
WAREANDACCESSORIES DYSAN DISSSE ELP&ADVICE MICROPROBROCHURES

- ; CALCSTAR - MULTIPLAN - MARS
MICROMODELLER - SCRATCHPAD - SU - T/MAKERII - PLANNER CALC - MASTER
PLANNER - FAST PLAN - MATHEMAG][@gENI| FSTONE - MICRO-STAT - OPTIMIZER
STATGRAPH - STATPACK - DATA MANLICEMENT SYSTEMS - DMS - DELTA SYSTEM
CARDBOX - dBASEIl - AUTOCODE - DAT; 2R - INFOSTAR - REPORTSTAR - DATAFLOW
DATA-VIEW - FMS-80 - PERSONgW PEARL - ACCESSEMANAGER - GENERAL BUSINESS

There’s so much to choose from.
But only one choice to make...

Software Limited. Simply work hard for your business.
because we've got one of the Software Limited . . . Because
largest stocks of CP/M Software in  there’s more to
the country. And it's available choose from, it's the
straight off-the-shelf to cover only choice to make,
the major formats. 01-387 8832 or

Our expert advice and compre-  01-380 0015
hensive catalogue, make certain e Lmiied Duchess e | SOTEWAre
that the very latest Technology will - Limited

Attractive quantity & dealer discounts available

T4
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PCN PRO-TEST

colours. A number in this control panel
tells you the amount of the ‘picture
memory’ used up.

The cursor pinpoints where shapes will
be drawn — it takes the form of a flashing
cross with good use of contrasting colours
so it can be seen on all backgrounds.

Points for lines, squares and circles are
set by hitting the space bar. A grid can be
overlayed on the picture beingdrawnto aid
in drawing scale objects.

Presentation
Documentation is currently a 27-page
instruction book. Salamander says the
final version will be similar, but spiral-
bound.

It starts with a short introduction
describing most features, including some
mysterious things called ‘guidelines’.
These may be the short prompts for all the
commands, but the term is never used
again throughout the manual.

The LOADing instructions are short
and simple. The next 12 pages provide
enough information for most of us to start
using the system, and after this come ten
pages of more detailed information. This
includes a memory map of the running
system.

Thereisaquick reference summary ofall
the commands available on the last page.
The manual is written in clear English, but
the last paragraph in the introduction
makes it clear who the manual is aimed at.
Readers must be familiar with the various
terms as defined by the turgid BBC user
guide.

Having ploughed through the 500-odd
pages of this guide the reader must be a
computer literate. But the non-computer
user attracted to the BBC machine’s
graphics will find the EDG manual fairly
difficult.

Getting started
As a tape-based system this package is
simple to use. The instructions are clear,
but the file name on the cassette didn't
coincide with the name in the manual.

As with most interactive systems, an
hour of using the system is a better teacher
than an hour reading the book. The first
few pages of the manual are enough to get
you started if you know the BBC micro,
and the hardest thing to learn empirically is
cursor control. This is because cursor
speed increases the longer the cursor key is
pressed.

In fact, any key-press is counted, so a
series of quick taps also constitutes holding
the key down.

User interface

There are three types of audio feedback to
help you use the keyboard without having
to look at it too much. The general shape
commands are mnemonic: eg C—circle, L
— line, A — arc, B —box, F—fill, G—
grid, so it’s easily remembered. However
the control keys get a bit confused,
especially X with CTRL-X and Z with
CTRL-Z.

You can sometimes lose your picture,

because things are done as soon as the

i-r'] F] |”HE

First stage of the EDG graphics build-up: squares,
circles and lines in place.

Stage two: the shapes are filled in with contrasting
colours.

The finishing touches, drawn from a palette of
eight colours.

required key is pressed, but the image can
usually be recovered.

Performance
Generally the package is very fast, but
circle drawing is quite slow, and the speed
at which shapes can be filled varies a great
deal.

A complex shape-fill naturally has to
make more decisions, so isslower, and the
picture item DELETE command must be
used with care since it takes time to redraw
a complex picture.

Although Salamander describes this
package as sophisticated and suitable for
applications in the home. business and
education, it is not until page 23 of the
manual that you are told clearly that it is a
picture creation system, and not an editor.

The things it cannot do are important. It
cannot remove any items except the last, it
cannot move, rotate or enlarge any shape,
and the graphics created cannot be
attached to Basic programs easily. This[ast
facility would have been very important in
the education field.

Reliability

This program is not crashproof. Some-

times the system stops completely, re-
sponding to nothing. Surprisingly this
crashing seems to be caused by something
quite natural, such as changing the colour
after a function is requested (such as *fill")
but before you specify where it should be
done. Nowhere does the documentation
say that colour changes cannot be done at
any time.,

There are no error messages, but invalid
input is answered with a low-pitch beep.

Overview

This package is probably good for static
pictures on the BBC screen using squares,
circles, arcs, lines and text, but itis difficult
to produce general curves. The package is
good for geometrical shapes and patterns,
but no good for fluent shapes. The use of
the colour capabilities of the BBC micro-
computer is very good.

The system is not an editor, as there is
no way of changing or moving picture
elements.

Despite this, the package 1s a good way
to create simple pictures and diagrams
quickly. As the first of its kind it will be
used extensively, although for schoaols |
believe Logo will be more popular. I will
use it, but first I have to find out how 1o use
the pictures created from Basic programs.
Because of this weakness [ have to give ita
low rating for overall value.

Perhaps Salamander should supply a
description of the memory format with the
package. Mel Pullen

RATING

Features — 0 &
Presentation —

Performance — B Bl B
User interface — [ B[ &
Reliability — E&

Overall value — 55 E

NAME EDG Graphics APPLICATION Picture
drawing graphics SYSTEM BBC Model B PRICE
£24.95 PUBLISHER Salamander Software,
0273-771942 FORMAT Cassette, soon disk
LANGUAGE Basic and machine code OTHER
VERSIONS Dragon and Oric under
development OUTLETS Mail order and BBC
and Acorn dealers

NEXT WEEK

A PCN Pro-Test of Microl's Spread-
sheet package for home or business
accounting and financial planning for
the Spectrum C. We measure it against
its more expensive rivals VisiCalc and
SuperCalc.

BBC micro users (Models A and B)
will hang on every word of David
Janda's assessment of Wordplay, a WP
(sorry, text formatting) package from
Hexadecimal Press.

Mike Whitney reviews one of the
versatile Chartman trio of graphics
packages that can cater for a range of
users— from lab technician to salesman
and home budgeter.
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AVON

Worle Computer Club. Meets
at Woodsprings Inn Function
Rooms on alternate Mondays
at 7-10.30pm (annual subs:
£12).

The club has *skilled’ and
‘unskilled’ sections, with a bias
to software rather than
engineering. Machines used
are Sharp, Tandy, Vie-20 and
BBC.

Contact § W Rabone, 18
Castle Road, Worle,
Weston-super-Mare, Avon,
tel: 0934 513068.
BEDFORDSHIRE
Bedford Amateur Computer
Club. Meets at Star Rowing
Club, Bedford, on the first and
third Tuesday of each month
at 8pm (annual subs: £3).

Meetings alternate between
talks and demonstrations.

Contact Rowan Bird, 74
High Street, Great Barford,
Beds MK44 3LB, tel: 0234
870763,

Chiftern Computer Club.
Meets at Five Bells, Eaton
Bray, Near Dunstable,
Leighton Buzzard on second
and fourth Monday of each

CLUBNET

|

speciality.

amove to a new address.

Street, London W1A 2HG.

Clubnet keeps you in touch with the microcosm of personal
computer enthusiasts throughout the UK. Clubs are listed
alphabetically by county and user groups alphabetically by

Entriesinclude up-to-date information as far as possible, and
grouporganisersshouldletusknow of any changes, particularly

Juststarted yourown club? Dropusaline and we’ll spread the
word. Write to: Clubnet, Personal Computer News, 62 Oxford

USER GROUPS

magazine.

Contact Alan Carr, 105
Fairhole Avenue, Gidea Park,
Romford, Essex.

Medway Acorn User Group.
Meets at St John Fisher School
.| onthe last Monday of the

month (annual subs: £2 senior
members, £1 under-14s).
Informal exchange of
programs and information.
Contact Steve Butts, 42
Wallace Road, Eaton Bray,
Bedfordshire QU6 2DF, tel:
Luton College Computer Club.
Contact John Rodger, tel:
0582 3411.
Luton Computer Club,
Contact J P Fletcher, 1
Trowbridge Gardens, Luton,
Beds LU2 7IY, tel: 0582
450687.
BERKSHIRE
Easthampstead Computer
Club. Meets at Easthampstead
Park Schook, Easthampstead
Park Mansions, Bracknell, on
the first Wednesday in month
at Spm.
Contact Brian Poulton, 0344
84423,

month at 7pm (fees: 50p a
meeting).

This club also has a weekly
pub session at 9pm Thursday
at the Fox & Hound,
Chatham. Under 16s must be
accompanied.

Contact Clem Rutler, c/o St
John's Fisher School, Ordance |
Street, Chatham, Kent, tel:
0634 42811 (day), 0634 373459

ACORN
Acorn Atom User Group
(annual subs: £4).

This group doesn’t meet but
produces a quarterly
newsletter.

Contact Peter Frost at 18
Frankwell Drive, Coventry,
tel: 0203 613156.

Manchester Acorn User

Group. Meets at AMC, (eve).
Crescent Road, Crupsall,
Manchester 8 on every APPLE

Tuesday except school
holidays (annual fees: £1).

Weekly informal
get-together for micro
enthusiasts. Problem-solving
and discussion.

Contact John Ashurst at 192
Vendure Close, Failsworth,
Manchester, tel: 061-681 4962,
National Acorn Atom User
Group.

Produces monthly program

Bristol Apple Users &
Dabblers. Meets at 10 Waring
House, Recliffe Hill, Bristol
B51 6TB, once a month
(library fee: £20 a year,
meetings: 20p).

Informal group, produces a
monthly newsletter.

Contact Ewa Dabkowski,
c/o Datalink, 10 Waring
House, Recliffe Hill, Bristol
BS16TB, tel: 0272 213427,

Event
Scottish Computer Show

Invitational Computer
Conference & Exhibition
Compec Wales

HP 1000 Users Exhibition &
Conference

Computer Technology
Exhibition

Event

International Computing
Exhibition

International Computer,
Communication & Robot
Exhibition

Compec Europe Exhibition

Computer Open Day Exhibition March 31

PCN DATELINES

Dates Venue
March 15-17

Glasgow
March 15

London
March 22-24

April 26-28 Heathrow Penta Hotel, London = Heather Smith, Conference Services,
3-5 Bute Street, London SW73EY
01-584 4226
April 13-16 Newton Aycliffe Recreation Jan Huntley, Sedgefield District Council,
Centre, Durham Green Lane, Spenny Moor, County
Durham. Spenny Moor 816166
Dates Venue Organiser
March 28-31 Royal Dublin Society, Dublin ~ Sean Lemass, SDL Exhibitions,
68 Fitzwilliam Square, Dublin 2
Dublin 763871
April 14-20 Seoul, Korea Korea Economic Daily,
441 Chungrimdong, Chung-ku, Seoul 100
May 3-5 Centre Rogier, Brussels Tracey Cannon, IPC Exhibitions, Surrey

Holiday Inn & Albany Hotel,

Hilton International Hotel,

University College, Cardiff

Holiday Inn Hotel, Plymouth

Organiser

Arthur Nolan, Clapp & Poliak Europe,
54 Chapel Street, Manchester M37 AA.
061-832 4242

Text 100, 10 Barley Mow Passage,
Chiswick, London W4 4PH 01-994 6477,
Tony Kynaston, IPC Exhibitions, Surrey
House, 1 Throwley Way, Sutton, Surrey
01-643 8040

Tony Kaminiski, Couchmead
Communications, Couchmead House,
153/155 High Street, London SW1P 4QF.
01-778 1102

House, 1 Throwley Way, Sutton, Surrey
01-643 8040

76
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Productivity sold here.

Create time to be more creative. Zip
through the repetitive at electronic
speed. Explore infinite variables Put
information for decision making at your
fingertips. Organize. Analyze. Plan. Fre-
dict. Manage more efficiently, more
profitably more productively.

Personal computers that can help
you are here. Now. And millions of man-
agers and professionals just like you are
using them to increase
their own personal
productivity.

L ComputerLand 1982

Youdon'thave to be anexpert to take
advantage of this incredible manage-
ment tool. At ComputerLand, you'll find
a whole staff of experts to show you the
wary. You'll also find the widest selection
of affordable, easy-to-use personal com-
puters available anywhere. Flus all the
support, software, and service you need
o rmake the most of them.

If youre a managerin the market for

greater productivity,

& hoppin t
Computerland &.0is e

We know small computers.
Let us introduce you

ComputerLand at Marble Arch
38 Edgware Road
London W2 2EH
01-723 3071

Over 400 Stores Worldwide

PCN MAR 18, 1983
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OTHER NEW PRODUCTS FOR YOUR DRAGON

THE DRAGON GOES FORTH

Siam

Rl
= TANDY 4 COLOUR PRINTER
FORTH FOR THE DRAGON 32 This excellent new printer from the TRS 80 range enables text and

?raphlcs to be printed out from your Dragon or TRS 80 Computer.
DRAGONFORTH is here! JADE COMPUTERS are proud to announce the | (Please enquire if you wish to link to any other computer).
first implementation of Forth for the Excellent Dragon 32 computer. This | High quality text may be output with either 40 or 80 characters/line at 12

version of Fig-Forth written by Oasis Software of Weston-super-Mare | character/sec,

provides the following great benefits for the Dragon programmer— Uses standard 414" wide plain paper. Serial and parallel interfaces . . .
(1) Anhigh level language thatoperates up to 30times faster than Basic=now you
cg.ngnrfeyoucwn ra.-;:lmiwngga:;'tess-c:!m\éaramlhoutfresomng lomachine code, OI"I |Y £1 49
(2) Defing you own Forth words from the dictionary of words provided.
(3) Access lo basic commands from Forth — hence a Forth ‘'word’ may be defined XAU'ERSINE HIRES PLANNER PAD
asabasic command - making it easy to draw those complex graphic characterin | Draw your own high resolution designs for the Dragon — then transfer
basic — and then manipulate them at high speed from Forth. them to your screen! All ‘print at' and ‘plot’ positions clearly marked.
4) Afull I learly h Forth
er)graumg"?fgagemanum explaining clearly how you can use Forth for your own only £25D each

(5) Coming soon! Seme great action packed games written in Forth.

All this for just £18.95 (VAT inc.
Availabie Teom Jade Compuiers. aas-s!mware. and &l good Dragon t:e(ue:s. [Desler enn;ureszuwm:ﬁ GI“ES Yu“ MGHE

SEND YOUR ORDER ON THIS FORM TODAY!
(Telephone orders welcome on Access and Barclaycard.)

Send to: JADE CDMPEITEF{S LTD, FREEPOST, COOMBEND, RADSTOCK, BATH BA3 3GA. TEL: (0761) 32570

ADDRESS .
PLEASE SEND ME: ........... DRAGON 32 MICROCOMPUTERS @ £195 +
........... COLOUR PRINTERS @ £149 + £2.50 POSTAGE
____________ HIRES PLANNERS @ £2.50 + 70p POSTAGE
........ FORTH LANGUAGE PACKAGE + MANUAL @ £18.85 + £1.50 POSTAGE

IENCLOSE CHEQUE/POSTALORDERNO. . . :
OHPLEASEEJLLMYAC CESS/ B.ﬂ.FlCLn‘fChFlD .ﬁCCOUNTND

.. FORTOTALE.

Superb

t Programs For
i Cg VIC-20 Home Computer
KRAZY KONG smoskvic.k

Dodge Kong's barrels as you climb the stairs,
Kong has three maidens whom you must
rescue. Four levels of play.

"It has great graphics. sound effects, and
music. The action is very fast™ J "One of the best games 've ever
U.5. Compute Mag. Feb. 83 'Es 99 § seen for VIC. Exterminator is an absolute marvel!

NC 4 3 a8k § The graphics are fantastic. Unbelievably fast™
B'D MAN s s s ey U.5.Compute Magazine Feb. 83 £6 99

Brilliant! You are like Pacman, down
in the maze in three dimensions.

Race down the corridors dodging the
ghosts and gobbling up the energy ;
dots. Radar screen also provided to guu:le you amund

“The graphics are extremely fast and superbly done”

U.5. Compute Magazine. Feb. 83 :
scape the ghosts while eatmg the energy pﬂls Choose

DEFENDER ON TB] either one or three ghosts in this classic 'EG 99

Race against the clock. Fly you starship through the Maze arcade game

of Tri,an abandoned space station. You must rescue some |————_——'.———_——.———
" : F ; T f To: Vi 1 Store. 3 Eden Walk Precinct, Ki

scientists before the station hits the sun. Activate your SR = R

Blast the centipede while dodging the Spiders
amongst the toadstools.

The Vic version of the famous
arcade game, Machine Code.

All machine code, accelerate towards the on mmmq
traffic while dodging from lane to lane. Joystick steers
and accelerates. Program keeps five

£9 95

highest scores. Excellent use of graphics.

i P | Pleases ly. |
shields and conserve your fuel through 4 screen levels. PR s i e g |
“This game is exceptionally well done. The graphics are | pap: 50p per cassette or 3 cassettes or more P&P Free |
great. The action is fast. The sound effects are good.” | lenclosemy chequeforE. .. ... .
U.S. Compute Magazine. Feb. 83 £9 95 | orcharge my Access/Barc |d} ard '\. A et e S
Programs Available From 3 Eden Walk Precinct. |‘\Iarﬂell ; ot SIONATUER o slniomis i din i

ngstononThames Iﬂuidr(bs R R R R PR
SArrey. Tel ;01 546 BOTA] o= oce e il gt fe i i e e e
78 PCN MARI1E, 1955




PCNProgramCards

Tired of interminable and unintelligible
program listings that threaten you with
first-degree myopia? Here'sasight forsore
eyes, Ourunigue ProgramCards allow you
to build up an at-a-glance reference source
in the form of neat filing cards. Snip them
out, glue them to a backing board and box
them ready for use.

Each program — on one, two or more
cards — is presented with notes at the
appropriate point alongside, so that you
can understand and anticipate the action
on-screen.

As well as complete programs, a sub-
routine with an example of its use will be
printed each week from the PCN library.

This week
The first program, from Garv Mills, of
Maida Vale, London, demonstrates a
method of entering shapes to the Apple I1
which is easier than having to code
hexadecimally and type through the
monitor.

The second is an elegantly structured
Pascal program from Miklos Shawl of

Paddington Green, London, which results
in printing the correct moves for the
‘Towers of Bramah' problem.

Jim Hoggett of York sent us his
Biorhythm program. Notall readers will be
equipped with the appropriate plotter but
most hobbyists will be able to modify it for
other output.

On the last page of the ProgramCard
seéction is the subroutine entry with
example program. This feature will build
up over the weeks into a comprehensive
selection relieving newcomers 10 micros
(and some experts) of having to re-invent
the programming wheel.

If vou have a comment on any program
featured, please quote the reference
number on the ProgramCard.

Qur aim is to give ProgramCards the
widest possible scope in machines catered
for, languages and applications. If you'd
like to submit a program, see the instruc-
tion below.

If you’d like to see your program run on
PCN ProgramCards:—

@ Encode it on disk or cassette, whatever
the language, machine or application.

® Send it to the Programs Editor (address
below) with the printout, briefly anno-
tated. and tell us the format.

@ Specify which machine(s) it runs on and
the minimum requirements of the system.
@ Include brief operating notes if the
program doesn’t include obvious prompts
or instructions.

The cards hold amaximum of 45 lines, so
programs should be written to break up
logically into card-blocks. You will be paid
for your published program on a sliding
scale from £5, plus a replacement cassetie
or disk.

In sending us your program you relin-
quish copyright init.

PCN is building up a test panel for
submitted programs. If you'd like to be a
member please send details of experience
and specialities to:

Programs Editor, Personal Computer
News, VNU. Evelyn House, 62 Oxford
Street, London W1A 2HG.

PCNProgramCards

Shape Table Utility Card 1 of 3

8301STU1/3

Aprogramtofacilitate the entry of shapes into a predefined table resident on disk (set up with
appropriate shape count, etc). Anadded featureis the option todisplay the entered shape before

savingondisk.

19 HIMEM: 20480
20 D = CHR® (4):M¥% = 7O

25 TEXT : HOME

30 INPUT "FLEASE TYFE TAELE NAME ":E$
40 IF Bt = "" THEN PRINT "TABLE CREATION ENDED": END

S50 OMERR GOTO 100

&0 PRINT D$;"VERIFY ";EB%;",D2"

70 PRINT D#;"BLOAD ";B%;", ASS000,
80d  PDEE 232,0: POEE i
F0  GOTO 120

100 PRINT "TABLE WOT FOUND -

D"

FLEASE RETRY": GOTO 30

110 PRINT "INVALID ENTRY": PRINT CHR%® (7}: RESUME

120 ONERR GOTO 110
130 INFUT "ENTER SHAFE NUMBER "3:X%
140 IF X% = O THEN GOTO SBO

150 IF X% » M¥ THEN PRINT “INVALID ENTRY": GOTO 120

140 BE = ( PEEK (20480 + 2 ¥ X¥)) +

170 IF BS = O THEM GOTQ 200

180 IF X% = MX THEN GOTO 210G

120 IF «{ PEEK {20482 + 2 x XU)} +
GATO 210

( PEEK (20481 + 2 &% X¥X)) x 256

{ PEEEK (2048F + 2 % X¥))} ® 2Z5&) = 0 THEN

200 PRINT "SHAFE NOT IM SEQUENMCE": GOTO 120

210 CTE = 0:BS = BS + 20480: ONERR
220 PRINT "ENTER VECTOR DETAILS":Y%

230 GET Als
240 IF Al%
250 IF Als
260 IF Als

"E" THEN PRINT “END":
"M" THEN X = 0:AL% =
"pr THEM X = 4:AL$ =

GOTO 750
= 1: GOTO 3460

HE TURRN

' MOVE™: GOTO 280
¢ PLOT": GOTO 280

270 PRINT "INVALID ENTRY": PRINT CHR¢ (7): GOTO 230

Machine: Applell.
Requirements: 48K.
Language: Applesoft Basic.
Application: Generalinterest.

Protectshapetablememory. Dgis DOS
indicator. ismax. numberofshapes.

Accepttablefilename, blank entryends
program. Loadfile (if present). Setshape
table. Bypasserrors.

MNotondisk.
Error.

Selectshapetoenter. Zero assumesdisplay
only. Check shapeisinsequence.

Error.

Zamcounter{mzég.cmculate base address.
Prompt, Skipahead.

Entry routine foraction.

Error.




FOR 7x381(16k) [ 16k or <58
ZX SFECTRLM

SPECTRUM™

games
The World's Gaeaz‘ezjt Arcade Gmd

THSSILE HTTHGN

THE ULTIMATE EXPLOSIVE CHALLENGE

VIC 20 |ANY MENDE

B rosTcouPONNOWTO I BE B

SPECTRUM GAMES
FREEPOST Manchester M3 8BB

PLEASE RUSH ME A COPY OF
ZXSPECTRUM  ZX81  VIC20

MONSTER
MUNCHER

Ghosts energizers '
and asecret escape | authentic arcade

{16k or 48k) 18¥)  [Any Memory
PRAN ’ action I MONSTER MUNCHER [] ] (]
HOPPER = ] ]

ANY GAME JUST £s so I MISSILE ATTACK D D D

INCLUDES VAT. AND 15t CLASSFOST [ o CoAL OFFER - SAVE ON Twoll
A AND PACKING I SAVE £2.00 ON ANY 2 GAMES PAY ONLY £9.00

| enclose a cheque/P.O. for &..........cccceevee.
or please debit my Access Card.

ANY FAULT, YOUR GAME WILL
BE REPLACED COMPLETELY FREE ~o. OO0 00O0O0000O000000

B SPECTRUM GAMES RANHIE it bt it oo o M

SFREEPOST MANCHESTER M3 BBB Address
SAME DAY CREDIT CARD SALES

o"_“z " ‘3. 'z‘ "ounsl ---------------------------------------------- R R BB AE B 4B A H RS BB B EEA B R A e
DEALER ENQUIRIES INVITED FREE POST — NO STAMP NECESSARY



PCNProgramCards
Shape Table Utility Card 2 of 3

83015TU2/3
280 BET A2 Entry routine fordirectionofshape
290 IF AZ% = "U" THEN AR$ = L
300 IF A28 = "R THEN ARS =
210 IF AZ$ = "D" THEN ARS =
320 IF AZ2% = "LL" THEN AR% =
330 GOTO 270 Error
340 PRINT "VECTOR MUMBER = ":YX;AL$;ARS Di ant
J45 YL = Yi + 1 Sy
350 RETURN
3460 A¥ = 1BY = 00K = O Firstvector
370 GOSUE 230
380 IF Al% = "E" THEMW B0TO S10
390 AL = X Secondvector
400 GOSUE 230
410 IF Als = "E" THEN GOTO S20
420 BL = X Third vector
430 GOSUE Z30
440 IF Al% = "E" THEN GOTO 530
GEORER = N Lea - Third vectorcanonlybeamove—checksand
455 IF C% > 3 THEN C% = 0:SW = 1 re-aligns wherenecessary orrequires
460 IF CX = @0 THEN IF BY =  THEN IF A% = O THEN FPRINT CHR$ (7):"LAST It b

3 ENTRIES IGNORED = PLEASE RE-ENTER":¥% = ¥% - I: GOTO &0 ;
480 IF CX = 0 THEM IF B%L = O THEN POKE (BS + CTH),.A%:A% = 0:1BY% = 0:CT%

CTE + 1: GOTO 7a0
430 IF C¥ = 0 THEN A¥ = A% + BYX & B8: POEE (BS + CTE).A¥:8% = 0:CTY = CTY +

1: GOTO 780
S00 A% = A% + BY X B + C% ¥ &4; FOKE {(BS + CT%),A%:CT% = CT% + 1: GOTO Storeshape entrythen continue.
S51G POKE (BS + CT¥),0: GOTO S4¢ stﬂ[em"mmtrygnandofshapa_
520 POKE (BS + CT®),A%:CT% = CT% + 1: GOTO 510
S30 A% = A¥ + BY% ¥ B: BOTO S20

Py e e e e e SO
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540 IF C% = M% THEN GOTO 120 Update shape table index. Skip todisplay
545 BS = BS - 20480 shape :
550 CT% = CT% + lsHH = INT ({BS + CT%} / 25&8):LH = (B5 + CT%) — HH % 25& s
560 X% = X% + 1: POKE (20480 + 2 % X%),LH: POKE (20481 + 2 ¥ X%),HH
570 X% = X% - 1:5W = i: ONERR GOTO 110
575 GOTO &50
S80 ONERR GOTO 110 Entry pointand verification for displayonl
590 INPUT "ENTER SHAFE MUMBER TO DISPLAY ";X% 5 SpEayRiey
595 ONERR GOTO 750
400 IF ¥% = 0 THEM GOTO 25
10 IF ¥% > MX THEN PRINT "INVALID ENTRY": GOTO 580
& BE = ( PEEK (20480 + 2 ¥ XKX)) + {( PEEK (20481 + 2 X XKr) % 256
450 IF BS = 0 THEM FPRINT "SHAFE NOT IN FILE": GOTO S80
&35 BS = BS + 20480
6440 IF PEEK (BS) = O THEN FRINT "SHAFE MOT IN FILE": GOTO S80 G
&4%  ONERR  GOTO 110
650 INPUT "ENTER SCALE “;¥%: IF Y% = O THEN GOTO 30 Allows selection of scaletodisplay, then
655 HGR : HCOLOR= 3 program continuation. SWindicates shape
&&0 ROT= 1: SCALE= ¥% m{”_dmwonlﬂﬁ)_
&a70 XDRAW X% AT 139.94
580 WTAB 24: INPUT "HIT RETURM TO CONTINUE PROGRAM";AS
&%0 IF SW = 0 THEM GOTD S80
FOO0  TEXT : WOME : INFUT DO ¥OU WANT TO SAVE THIS SHAPE? "3jAs Ifshape entered allow to save ondisk
710 IF A% = "Y' THEN GOTO 730
720 GOTO &S50
730 PRINT D$;"BSAVE ";B$:",A85000, L$4400, D2 Savefunction
740 GOTO 30
7SS0 FRINT “"UMEXFECTED ERROR' "3 PEEK (222)13" LINE NUMBER "3( FPEEK (218) + Dmigod!Whaiabuubl

PEEK (21%) % 25&): END
FA0 IF SW = | THEM B%: = X:SW = O: GOTO 430 Thirdvector SWsetting, see 480
770 GOTO 430
7O IF SW = 1 THEM A% = X:SW = ¢; G0TO 400 Second vector SWsetting, see 490,
R0 GOTO 400
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TE‘ Addictive Games Ly G '_'?-h
SPECTRUMABK = ~S\gpearamy
“UANDZXBIIBK s

.This superb game is noww available from branches of
W.H.SMITH and BOOTS THE CHEMIST.

Manage your own team in this exciting game of skill which
vividly captures the drama and exciternent of real foatball,

FEATURES INCLUDE:
* 4 DIVISIONS » F.A. CUP + PROMOTION & RELEGATION #
» TRANSFER MARKET » TEAM SELECTION +*

* SAVE GAME FACILITY & &+ AND MUCH MORE] # % %

WHAT THE PRESS SAY ABOUT IT:—

IE YOUi hawe always wanted fo manage a football ream, FOOTEBALL
MANAGER, from Addictive Games, it for you — The game is ideal for
& foothall fanatic but the most interesting thing for us was the 3-0
graphics used to croate the goalmouth action — the gamae is a winmner.
SINCLAIR USER FEBRUARY 1983

. Afthowgh I'm no great foothall fan, | reatly enjoyed playing this game
excellant use is made of colour and uter-defined graphics. The game

i3 vary logically put tegether, so that the developmant of strategy and
tactics has o roal pffect, For axample, one of my teams got through to
the fowrth round of the F.A, Cup where it was beaten by » second
divisian sida. This upset morale snd meant that eur promotion bid
fadted. Perbaps | should have given up the F A, Cup run and held some
good playari back — the possibiities ave endiess, Brian Clough had
batter watch ouwt]

ZX COMPUTING FER/MARCH 1983

BUY THE {\ILLSTAR COMPUTERS

BEBC MOD A 299.80
BBCMODE 399.00

DISK DRIVES
ONLY £195.00

Disk Interfaces

Business Software
Education Software
Entertainment Software

ORIC-1

THE REAL COMPUTER SYSTEM

C/\MPUTERS
16K £99.95 48K £169.95

e, @m’gﬁﬂ 32

“PRINTERS

SINCLAIR Acorn AP100A
SPECTRUM Epson’ NIX 80 FT Il
16K Epson MX 100 FT il
48K Seikosha GP100 A

BEST PRICES EVER OFFERED

_CK commodore cowruress

Printer Cables, Leads, Disks, Stationery, CCILQIIJR MPNITDHE
rEI!assettes. Ribbons, Dust Covers and 14" Microvitek £250
Wide Range of Software for all GREEN MONITORS

omputers. Sanyo £99.00 Hitachi £99.00

COMPUTER BOOKS & ELECTRONIC MAGAZINES
SOFTWARE, HARDWARE SUPPORT/SERVICES/RENTALS

CALL IN FOR FURTHER DETAILS

TWILLSTAR COMPUTERS LTD
17 REGINA ROAD, SOUTHALL, MIDDX
TEL: 574-5271/2 (24 hours)

OPEN 10am-8pm SIX DAYS A WEEK

\ PCH1

Outstanding Features

® Self centring stick.

® Super strong nylon and steel construction, built to last.

® A total of 8 directions plus 2 large fire buttons.

® Arcade proven moulded leaf switches ensure incredible
reliability.

For ZX Spectrum complete with self contained box

interface which simply plugs into the Spectrum expansion

port (with or without printer) only £25.00 inc. VAT,

For VIC 20, Atari 400 and Atari 800 only £16.49 inc. VAT.
Full range of software available, details on request.

SOLE UK DISTRIBUTOR

KEMPTON

180a Bedford Road, Kempston, Bedford MK42 8BL

— — — — — — — — — —
' | wish to order: \
I Quantity Item Price I
I ; £1.00 I

Post & Packing
I Total (VAT inclusive) l
I Cheques/Postal orders should be made payable to I
Kempston (Micro) Electronics

I MName g l
I Address l
I Post to Kempston (Micro) Electronics, Dept I
| 180a Bedford Road, Kempston, Bedford MK428BL |

l-———_—-—-—l—_——----i'
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8301TB

ersofHanoi' or Trilogicgame’, asfeatured in Doclor Who) using recursion.

Program BRAMAH ( input, output );

{ Using : 150 Standard Pascal
Intent :
to demonstrate a recursive solution
for the “Towers of Bramah” problem

deseribed below in the procedure Introduce
CONST

most = O;
TYPE
tower = { left, middle, right );
small =1 .. most}
VAR
numberofdiscs i small;
llllllllllllllllllll1111111111111111111111111111111111111111111111}
Procedure Introduce;
begin
writeln;
writeln ( “THE TOWERS OF BRAMAH”:30 )
writeln;
writeln;
writeln ( “Some discs are piled { in decreasing size )°,
“on the leftmost of three towers.” );
writeln;
writeln ( "They must be moved to the right hand tower one at a time”
writeln ( “and can never be put on top of a smaller sized dige.” ¥z
writeln;
writeln ( “{ The middle tower is used as a ~“spare™” }~ )
writeln;
writeln

end; { Introduce }
{llll1!11111111[1111111111111111111111lllll1111111111111111111111}

Procedure Displaymove ([ from } source,
to } destination ! tower );

:: = ,aamst uctured program giving the solution tothe ‘Towersof Bramah' problem (also called
o

[
I

»;

Foruse onany machine with1SO Standard
.Others may require smallbutobvious
changes.

Thvals agoodideatoindicateto
othersthe program requirements
anddmcription

Most isdefinedtolimitthe numberofdiscsin
use. Tawsr is defined with three aspects:

middle, right. Small is defined tobeinthe
rangahomos! Number of discs is ofthe
form smail.

Procedure introduceis atlogic level 1 and
printsthe nature of the problem.

Procedure Dispiaymoveaccepts parameters
manﬂda&ﬂn&t%oﬂppa%sweraﬂoglc
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{22222222222222222222222222222222222222232)
Procedure Print ( name : tower );
begin
case name of
lefr t weite { © LEFT © ):
middle : write ( ~ MIDDLE < );
right : wedte { © RIGHT ~ )
end { case }
end} { Print }
{2222222222222222222222222222222222222322}
begin | Displaymove }
write ( "Move a dise from the” );
print { source )
write ( “tower to the” );
print ( destination );
writeln {( “one.” );

writeln
end; { Displaymove }
{1111111111111llll1111111111111111111111111111111111111111111111111}
Procedure Move ( dises t small;
{ from } first,
{ wia } second,
{ to } third : rower );
begin
if dises > 1 then
move ( pred { dises ), first, third, second )
displaymove ( first, third );
if disce > 1 then
move ( pred { dises ), second, first, third )
end; { Move }

{1111111111l11111111111111111111llllll11111111111111111111111111111}
BEGIN  { Main Program }
introduce;
write ( “How many discs 7 ° );
read ( numberofdiscs );
move ( numberofdiscs, { from } left, { via } middle, { to } wight )
END.

Procedure Printaccepts parameter nameof

|2sothatthe program
:m%nnt‘LEF?’g'MIDDLE or' HIGH?’
according tothe active tower.

Hsturmatologlclml 1of procedure
rming the function of
rmt scmmrement calling
uropﬂnrfurmatowernama

Procedure moveaccepts parameters discsof
type small, first, secondand thirdoftype tower
atlogiclevel 1, initially frommain program
thereafter callingitsa to redefine the order of
the active towers untilallmoves are effected
and printed by the callon procedure
Displaymove, eventually returning to the main
program.

Themain ramcalls procedure infroduce,
prints uagﬁ'%’;\ entry thencalls
rrocogurenmm completeandends.
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Aprogramtoproduce personal biorhythms onaplotterforan eig ht-week period using simpleinput.
Forthosewithoutaplotterthe appropriate code canbe change

foruseonanyoutputmedium.

Machine: Apple II.
Requirements: 32K &
Watanabe Digiplot, in slot 5.

Lan?u e: Applesoft Basic.
Application: ganaral interest

100 JR$ = "OO003105F09012015118121 2243273304334 Calendar definitionsin Julian, short Alpha and
200 MA% = "JANFEBMARAPRMAYJUMJULAUGSEPOCTNOVDEC" days permonth. D§is DOSindicator. Skips
300 DM$ = "I1Z2ET1I0TIZOI1TLIIOS1I0I1":Ds = CHR$ (4): BOTO 2200 pastdateroutine.
SO0 PRIMT A%: INFUT “":DT# Date routi i accepts date i
&00 IF DT$ = " THEN RETURMN D%?Mamefgr'm!aﬁ.pmmmand %
700 D = VAL ( MID$® (DT$,1,2)} 1/01/1900
BOO M = valL ( MID% (DT$,4,2))
00 Y% = WAL ( MID$S (DT$,7,2)} gg;ﬁﬁ%‘;%;ggg'me
1000 IF Mi < 1 DR MY > 12 THEN GOTO 2000 number of days from 31/12/1899
1100 LY%: = Y% /7 4 -
1200 DMZ = VAL { MIDS (DM$, (M% X 2 — 1),2)}
1306 IF Y% = O THEN GOTO 1500
1400 IF ¥% = LY% % 4 AND M% = 2 THEN DMX = 29
1500 IF D% < 1 OR D¥ > DMX THEN GOTO 2000
1500 DAYSYE = ( VAL ( MID$ (JR$, (ML X 3 - 2).3))) + D% + Y% ¥ 365 + LYY
1700 IF ¥% = O THEN RETURN
1800 IF Y% = LY% % 4 AND M% < 3 THEN DAYSYX = DAYSY — 1
1900 RETURNM
2000  PRINT "MOM-VALID DATE - PLEASE RETRY": GOTOD S00
2200 PRINT "MAME:": INPUT ““;NM%$: I[F NM$ = "* THEM END Name promptandinput. Ifblankthen program
ends.
Z700 A% = “DATE OF BIRTH": GOSUB 500 Setsdateof birth promptand calls date routine
2800 IF DT$ = "" THEM BOTO 2200 andstoresvalues.
2900 DE$ = DT$:ED% = DAYSY
I000 A% = "FORECAST START DATE": GOSUEB SO0 Setsforecastdatepromptandcallsdate
gigg ::: 2;; : Dﬁ\";!:E?HEgDTSFf?S;.U"DQTE TOD EARLY — RE-ENTERY: GOTO 3000 m;ﬂng}:ﬂ?;ig:::gﬁlg:ﬁtﬂﬁlgfhﬂ;ﬂgﬁmw
I200 FD$ = DT$:DL% = DAYSY - BD% 3 Y :
3300 PRINT D$:"PR#5": PRINT "M100,400";D$: PRINT "X1,50,5&";D% Draws full axes on plotter.
I&00  FPRINT "D200, 950, 100, 950, 100, 1500 ;D%: PRINT "X1,50,5&8";D%
3800 PRINT "D2900,550, 100,950, 100, 400" ; D$
3900 DX = VAL ( MID® (FD$,1,2)) Extractday, month, yearvalues fromforecast
4000 MZ = VAL ( MID$ (FD%,4,2)) date.
4100 Y% = VAL { MID$ (FD%$,7,2))
R T R ST
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4200 PRINT "S2";D$: FRINT "MLIO0,300":;D$:IX% = O Eight-week calendaris plotted across the
4300 A% = MIDS (HAS, (M¥X * 3 = 23,3} + . " b()ﬂmno{ﬂqammajlgwingfuryear-end
4400 PRINT "P";A$;Y%;D$ 9
4500 DM¥% = VAL { MID$ (DM$,(M%Z & 2 — 1),21) VT aldieap yoars.
4500 LYY% = YL / 4
4700  IF ¥% = O THEM GOTO 4900
4BO0 IF ¥¥% = LY% % 4 AND M¥% = 2 THEN DM% = 29
4900 A% = STR® (DX
S000 IF DX < 10 THEN A% = " " + A%
5100 X% = 78 + IX% ¥ S0
5200 PRINT “M";X%;",3S0";De: FRINT "P";A$;D$
SI00 IX% = IX% + 13 IF IX% = 57 THEN GOTO 6000
5400 D% = D% + 1: IF D% < DM% + 1 THEN GOTO 4700
SSO0 DY = f:M¥ = ME + 1: IF ME > 12 THEM MX = 13¥% = ¥% + 1
S&00 IF IX% < 3 THEMN PRINT "M120,300";D$: GOTOD 4300
S700 IF IX% » 52 THEN PRINT “M2750,300";D$: GOTO 4300
5800 X% = 100 + IX% ¥ S0: PRINT “M";X¥%;",300";D$: GOTO 4300 :
S000  PRINT "M100, 17007 ;D% Title and name printed.
&100 PRINT "PEIORHYTHMIC FORECAST FOR "jhNM$:;D$
&200  PRIMT "M100, 1&00"; DS Dateofbirthitle and value printed as DD
5250 M% = VAL ( MIDS (DB$,4,2)):A% = MID® (MAS, (MX % 3 - 2),3) + 19" MMMA0YY.
&300 PRINT "F DATE OF BIRTH "; WAL ¢ MID® (DB%,1,2));:" ";A%; VAL

{ MID® (DR%,7,2));D% !
6330 PRINT "M1S00, 1700%;D%: PRINT “PPHYSICAL CYCLE ";D% Prints cycle headings and allows change of
63560 PRINT "M1S00, 1650";D$: PRINT "FPEMOTIONAL CYCLE ";D$ pen.
6400 FRINT "M1S00, 1600":;D$: PRINT "PMENTAL CYCLE ";D$: GOSUB 7200
4550 PRINT "M1850, 1700";D%; "D2400, 1700"; D% Selects cycleand plots line against heading
6600 CDY = 23: GOSUE 7600: GOSUB 7200 then appropriate cycle (CD% = 23 — physical,
A750  PRINT "MI85Q, 160" ;D6; "D2400, 16507 ;D 28 — emotional, 33 — mental) and returnsto
LB00 CD¥ = 28: GOSUB 7400: GOSUB 7200 allowanotherinput.
&350 PRINT "M1850, 1600";D%; "D2400, 1600 ;DS :
7000 CD% = 33: GOSUER 7&00
7100 PRINT "M1500,2400":D%: PRINT D$;"PR#CO": TEXT : HOME : GOTO 2200
7200 PRINT "M1500,2400":;D%: PRINT D$:"PR#C": TEXT : HOME
7400 FOR A = 1 TO 10: PRINT CHR$ (7): NEXT A Penchangeroutine. Aligns off paper.
7500 IMPUT “CHANGE PEM THEW PRESS RETURM ";A$: PRINT D$:;"FRH#S": RETURN
7400 SP% = DL% — ( INT (DL¥% / CD%) % CD¥):X = O Cycleplotting routine using asinewave from0
FFO0 Y = BIN ((BP% + X) ¥ 5.28318 / CD¥%) to 2riradians. =
7EOO0 PYL = §50 + ¥ ¥k SO0:FXY% = 100 + X % 50
7900 IF X = 0 THEN PRINT “M"3;PX¥%;",";PY¥%:D$
8000 PRINT "D";PX%;",";PY%;D8:X = X + 0.2: IF % » S546.2 THEN RETURN
8200 GOTO 7700




THE CHEAPEST /V«r:urz@cam___ﬁ
KNOWN RAMPACKS

Professional quality and features
IN THE WORLD

— hobby price!

* 40/80 character line, full screen editor.
* Keyboard with standard key spacing and nice ‘feel’.
16K RAMPACK FULLY 64K RAMPACK * 32K RAM and 29K ROM. Both expandable.
COMPATIBLE WITH - RN IO rapaion, n'l;_al?;nlnﬂinu- ete.
2 and ne ing capabhility.
£1 9 75 SINEhglE&XB'I £44 75 * Compact — will fit nnmlrm your desk or labh bench.
" - * High guality construction — made in Britain.
ﬂ%ﬁfpﬁgﬂ}gg- Models ‘A’ and ‘AD’ (with line disglay) available.
STRAIGHT INTO USER PLEASE RING FOR CURRENT PRICE
Pﬂﬂggﬂgﬁ%ﬁ oF Free delivery (UK), 130 page guide (in addition to handbook) and tape of

23 programmes with every machine.

ANGELA ENTERPRISES = Aleur/Feain

+ BACK-UP Wz want to ensure you get the most out of this superb micro. Help
and advice is just a phone call away — evenings and weekends too! Our service
starts with the sale. We are engineers and programmers, not just a sales outlet.
+ HARDWARE If you want a printer cable, monitor lead, battery module,
monitor, printer etc, then give us a call. We try to maintain stocks of everything for
the NewBrain.
+ SOFTWARE A |ot of exciting new programmers are now becoming available
and wa stock a ﬂood range of software from several sources. We evaluate all the
soft ware we sell and provide our own help-sheets in many cases. Software
authors — if you have something good for the NewBrain please get in touch!

. + INFORMATION Contact us for a NewBrain brochure, software/hardware list, or
details of the Users Group.
If you already have a NewBrain, let us add your name to our mailing list
+ MAIL ORDER Free delivery except for a few heavy, low cost items.
To obtain your NewBrain ete, ring us on Stevenage (0438) 812439 (Access

. accepted) or send cheque/PO/Access number to;

ANGELA ENTERPRISES

4 Ninnings Lane, Rabley Heath, Welwyn, Herts. AL6 9TD

Tel. 0438 812439 B

@ FULLY CASED TESTED AND GUARANTEED
@ SECURE NO-WOBBLE DESIGN
@ SAME SLEEK GASE SIZE FOR BOTH VERSIONS
@ LOW COST. EXCEPTIONAL ELECTRONICS
@ GOLD PLATED EDGE CONVERTER
@ COATED FOR EXTRA LONG LIFE

PRICE INCLUDES VAT and P+P, DELIVERY NORMALLY 14 DAYS
SEND CHEQUEFO PAYABLE TO:

CHEETAH MARKETING LTD

359 THE STRAND LONDON WC2 = 01-240 7939

CP/M-86 Tool Box for software developers

PRODUCTIVITY Save Time,

Save Money, Save Development Effort. S ' |
QUALITY Utilise the full power of your CP/M-86 systems. 'h‘ ;
FACILITIES Enhance your applications with powerful Screen =2
and File Handling tools. i . : A little magic
SECURITY Recover corrupted discs, reinstate erased files, from ESI
recreate lost source programs. ' \
RANGE Convert your entire CP/M-80 library to CP/M-86. ;
N N NN NN N SN NN N NN GNN GEN BN BN N B D B S S S S S S S . .
Base Module £249 +VAT
Set of 18 utilities providing comprehensive diagnostic, conversion, and lencloseachequefor®_________ payable to ESI Ltd or
l System Monitoring facilities. : . Tick
Screen Plot £149 +VAT Flease send me more information on the CP/M-86 Tool Box [ I
l Generates high quality graphics from your BASIC program. ,
I Screen Wright/Key Base £149 +VAT Name: I
Screen format definition and input management facilities called from BASIC. Address:
I Flenhie keyed Random Access File Management, called from BASIC. 5 l
£149 +VAT
I Fle Transfer Mechanism between CP/M systems (80 and B6) with error
checking and security
Sourceror £149 +VAT TS
Set of ‘intelligent’ dissassemblers and cross-dissassemblers for 8080,
Z£80 and 8086. PLEASE CHARGE TO MY ACCOUNT. M'I' GIFID NUMBER IS I
Manual Only (refundable if product purchased) £10 (No VAT) |. -{ -I I [ Elp"r
l Special Offer -Complete Toolbox £500 +VAT | L l l I l | I l l pate / |
® Export Software International, 4 Canongate Venture, New Street, Royal Mile, Edinburgh EH8 8BH. 8
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A. subroutine to perform conversion of standard Arabic numerals to Roman representation in
gither upper or lower case. Useful for documentation purposes.

CONMVERT Arabic TO Roman NUMERALS

REQUIRES

R$€ MNumber to convert
Ri¥ Roman numerals

LOCALS

J do=while number left
K do while digits left
RO Index to Ris

RO% Mork=string

FLAGS

R1 lower-case
R2 long 4

RZ long %

OUTFUT = R$ FRoman number

45%% DEF FM DI(X) = X = ( INT (X ¢/ 10} ¥ 10)

4500 R = VAL (R$):R$ = "":RO% = ""; JF NOT R OR R = (000 + (1000 ¥  MNOT
NOT R2)) THEM R% = "Inwalid": RETURN

4401 R1$ = "IVELCDMivxledm":RO = 2 + (7 & Rl): FOR J = 0 TO 1

4402 IF NOT BRI THEW IF. FW DI(R) = 9 THEN RO® = MID% (RIS, RO = 1,1) +
MID$ (R1%,R0 + L,1):R =R — %

4603 IF NOT RZ THEN IF FN DIWR) = 4 THEN RO% = HMID$ (RI%,R0O - 1,10 +
MID% (Ri$,RO,L)iR =R - 4

a&04 IF FN DItR) = > 5 THEN RO% = HID® (R1%,R0,1}1:R =R - 5

4405 FOR K = 0 TO 1: IF FN DI(R) THEW RO$ = RO$ + MID$ (R1$,RO - 1,1):R

m R = lz:Kk = 0O

44086 MNEXT :R$ = RO% + Re:FR0% = “*: IF R THEN R = R / 10:RC = RO + 23d = O

44607 NEXT : RETURN

Although written in Microsoft Basic this
should work with only minor changes on all
machines. It can be defined as a procedure
in BBC Basic.

AS$ is input number from program. RI§
defined at 4601.

Mote that A is also used as a local variable.

Flag settings are 0 — off: 1 —on. R1 —
lower case selection. R2 — long 4 (Il not
1V). R3— long 9 (VIIIl not 1X). A$ returned to
program.

Extract low order digit. Can be moved
elsewhere in program.

Set local values and check that number is
valid (4000 or 5000).

Define Roman string, upper/lower selaction.

Main loop converting lower order digit
according to flag settings.

Perform loop until string converted then
return to main program.

PCNProgramCards
Roman Year Lister Card 1 of 1
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A short program to demonstrate the use of subroutine ROMAN, Gives a list of years in Arabic
and Roman with all facilities available. With appropriate changes should work on most
machines.

10 REM "A Program To Demonstrate The Use Of Subroutine : ROMAN"
100 INFUT "Start Year Number = "iA¥

110 IF A% < 1 THEN FRINT "Zero Entry Mot Allowed": GOTO 100
200  INFUT "Final Year Number = "3;BY

210 IF BY < A% THEM PRINT "Entry Must Be Greater Than Start®: GOTO 200

300 INPUT "Lower Case (Y or M)7 ";A%: GOSUB &00

210 JF S0 = 9 THEN GOTO 300

315 R1 = 50

320 INPUT "Long 4 (Y or N}? ";As: GOSUBR 500

30 IF 50 = 9 THEN GOTO 320

335 RZ2 = 50

340 INFUT “"Long 9 (Y or M)7? ":;A%: GOSUB &0C

250 IF 80 = 9 THEN GOTO 340

395 R3 = 80

400 SW o= O

410 FOR M = AY TO BY

420 K$ = STR®* (N): GOSUEB 4599

430 IF F$ = "Invalid” THEN FRINT "Out 0f Range - Conversion Ended”:
00

440 IF SW = 0 THEN HOME =

GOTO

FRINT "ARAEIC ROMAN":SW = 1

450 PFPRINT " “jhNi" "iR%

4460 HNEXT M

SO0 INPUT "Another List? (¥ or N) ";A%
510 IF A% = "¥" THEN GOTD 100

520 EMD

400 50 = 9

410 IF A%
&20 IF A%
&30 IF 80
&40 RETURM

"y"* THEN SO = 1
"W" THEMN S0 = 0
9 THEM FRINT "Incorrect Entry - Flease Retry”

1SAVE

Machine: Apple 11,
Lanﬁuagoa: plesoft Basic.
Application: General interest.

Entries are obvious

Calls answer checking routine. 30 = 9is
erar

Calls answer checking routine. SO = 9is
error -

Calls answer checking routine. SO = 9is
error

Year list .SW=010 b&rint headings on
first time only, Calls ROMAN. If year
out of range then terminates gracefully.

Allows another list or exit.

Checks answer to prompts and returns
setting-SO or error value-S0O = 9. o




Apple and IBM
PC users,

Wizard

performance
products add magic
to your computer

The finest of plug-in performance products for your Apple
Il personal computer.

WIZARD-80

80-Column Card

Lets you see exactly what you will get when typing/editing
80-column format. Displays upper/lower case.
Compatible with CP/M, word processors, modems,
software and all current Apple Il expansion boards.

WIZARD-16K

16K RAM Memory Card

Expands your memory . . . Adds 16K bytes of RAM.
Compatible with Z-80 cards for CP/M. Runs with all
Apple languages.

WIZARD-=-BPO (for Serial & Parallel Printers)
Buffered Printer Qutput Card

Lets you continue using your Apple while the printer
prints. Contains 16K byte “Character Buffer” expandable
to 32K bytes full graphics included.

For your IBM personal computer

WIZARD-SPOOLER (Both Parallel and
Parallel/Serial versions)

Contains 16K byte “Character Buffer” expandable to
64K bytes. Enables you to use your IBM PC while the
printer is printing. The Parallel/Serial version allows you
to switch from parallel to serial so that you can run either
of two printers from your personal computer.

WIZARD-MEMORYCARD

Will expand the memory capacity of your IBM PC in 64K
increments up to a maximum of 256K bytes.

......
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NEW DEALER ENQUIRIES WELCOMED

COMPUTRONIX

14 THE RIDINGS, FRIMLEY,
CAMBERLEY, SURREY GU16 5RA
Telephone: Camberley (0276) 682422
TLX: 858306

A\

PERSONAL

GUARANTEE

A

Every Friday, thousands of micro
enthusiasts ask for thousands of copies of
Personal Computer News.

There's no way we can foresee the
exact demand, so we've come up with a
way of guaranteeing you your copy of
Personal Computer News — and saving
money into the bargain.

Take advantage of being one of our
founder subscribers.

- You'll be sent a hot-off-the-press
copy through the post every week.

And as a founder subscriber you
can claim 8 free issues out of the total of
51 — asaving worth £2.80.

And well pay all the postage.

Use the priority subscription order
cards in this issue to make sure you get
Personal Computer News each and every
week, at a discount.

Or complete and send the coupon
below.

Either way, if during those first ‘free
eight weeks you reckon Personal Computer
News isn't to your taste, then we'll refund
all of your subscription money in full.
Without question.

Do it now.

Personal Computer News Subscription order form

. I would like to be a founder subscriber to Personal =
Computer News and get my first 8 issues absolutely free.
. [ 1 year(3lissuesof which Bare free ) UK E£15.00 .
&l [ 1 year rest of the world ( 51 issues) €35.00 | |
. 1 lenclose my cheque made payable to .
. Personal Computer News B
. [ Please charge my Access/ Visa: Diners American Express .
. card (delete where not applicable ]
. Account No. .
. Signed .
. Mame: .
. Adddriess: .
. Please send this order form with your remittance 1o Personal Computer .
. Mews, Subscriptions Department. Freepost 38, London. WIE 602, .
. Mo stamp is needed on the envelope, [i4]
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FOR BBC MICROCOMPUTER

Software

FORTHROM anddocumentation............ E34.72 + VAT
Manual (fornewcomersto FORTH)............ £6.75
STATISTICSPACKAGE ..........ccoeeeeee... E19.75 + VAT
{on 54" Disc)

COMP UT ERS Hardware and Accessories

TORCHdrives and operating system ....... £78.00 + VAT

. Printers, drivesetc ........c......... ...Please 'phoneforguote
# FINANCIACPEANNING S5 WORDPROCESSING
EQUNTING = GRAPHICS FOR EPSON HX20
: - Software
FORTHROM + documentation............... £34.72+ VAT

(Manual available shortly)

Hardware and Accessories

EXPANSION UNIT, USV Interface etc
..Please phoneforguote

COMING SOON FOR BBC MICRO
- s e e FORTH FLOATING POINT EXTENSION (ROM)

Please send me your brochure [ ] COMPUTER AIDED LEARNING PACKAGE

Please contact me to arrange a demonstration [] OTHER MACHINES:

AT e e e e e i hs Dragon 32, Colon Genie, Apple, SWTPc

G PRI Lo oo Do o Con T P Do e e i
PNk st e L H.C.C.S. Associates
533 Durham Road, Low Fell
Phone b e AR TSR E AT e e TE|: {0632) 821924

MICRO MARKETING

JUPITER ACE

NOW AVAILABLE : More Suitware iur your Jupiter Ace
More memory for your Jupiter Ace DOTMAN .. Bile B el
- ACEVADERS .. . £4.50
Pacer SWAMPMONSTERS... .£4.50
The uniquely expandable JUPITER SAYS .. e ...£4.50

16K RAM pack THREE PROGRAMS.................... £6.00 ;o oen
et METEOR ......cccccoevvvuvrrrnnnn. 16K £6.00
Similar concept to ZX-PANDA but for RAIDERS. 6K £6.00
the incredible Jupiter Ace. DOTMAN . o 1BK £6.00
Aftractive, solidly built 16K RAM pack ACEVADERS .. ..... 16K £6.00
SWAMPMONSTERS........... 16K £6.00

with the facility of expanding to 32K by
plug-in module.

For more power to faster FORTH . . .
you need a PACER!

16K Expandable RAM ......... £29.95
16K ExpansionModule ....... £19.95

Software available for ZX81, Spectrum, VIC20, BBC, Atom, Atari, Texas Instruments and the Oric 48K.

Also:More Memory for your ZX81 16K Expandable Rom............ccoiiiii, £32.95

16K ExpansionModulei. i imbaiiaii i i s £19.95

More SoundfromyourZX SpectrumTone & Volumeonly............ccoceieiiiiiiiiicees s £23.50

More Memory for your VIC 20 Rom Cartridge switchable between 16Kor8K&3K.................. £44.95

Expandable Expansion Systemforthe VIC20............cccviiiiiiiiiinenns £34.95

ORDERNOW TRADEENQUIRIESWELCOME
Micro Marketing, 92-104 Carnwath Rd, London SW6. Tel. 01-736 1683.

—
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Textured surface

To all owners of
Sinclair ZX Spectrum

computers

URGENT

If you have bought, or received as a replacement,
a Sinclair ZX Spectrum computer since January 1st, please
check your power supply (mains adaptor) now. We believe
that a batch of adaptors from one of our suppliers is faulty,and
in certain circumstances might conceivably prove dangerous.

Make these checks
1. Did you obtain your Spectrum after 1 January 1983 ?
2. Is the lead from the power supply to the computer black
and white?
3. Is the shape of the plug like illustration B?

If (and only if) the answer to all three questions is YES,
post the power supply to us at the address below with your
name and address enclosed. We will replace
the power supply as soon as possible.

Do not return your Spectrum computer,
which is perfectly safe - as are the power sup-
plies with all ZX81 computers and ZX Printers.

Please accept our apologies in advance

for this inconvenience.

Send your power supply to:
Sinclair Research Ltd, Unit F Broad Lane,
Cottenham, Cambs.,CB4 4SW.

PLUG A: PLUG B:
safe. possibly
faulty.

Plain surface

FCN MARILS, 1983




3 | e [EREE] aasal wes | 22 [ 1] ame 91E3 (D) 052 dOW 28 | S| sisxss | gse | o1 ® ¥h ¥5¥3 95t AND JIoMm
(OV) 00L OV 45 | G| gicx6o | g6 | St ® ¥l 1853 1LL-9kP | QND JIOM
H }—m_n— V—m_n— :.w 8 | g | gigwee | ese | 2 ele [ 8SE3 1LL-SEF L AN JIem
= - T zr | g€l Ot it o0 | 5§ ® @ [ 9/E3 NSd ¥ WA
2 o - = "G
e b g B L't SPEXZE | WIN | &S [} ® g 62E3 ZENL
= 2 ™ id | Zst ViN 008 | Sz |@|® D vL | &ro3 I 28U JoxnT
@ td | LS} WIN g | 52 |e|® [ [ 4683 | feaur] soxn]
) id | 251 /N g | sz (el|e ® ¥l #£53 [enbiig soxn
B L=t - Ny U
1500 210 12 AGEYENE 10 sanup 59 3 ut papniout [ |- T ol [ To s S
350U} 01 S30ELIAIUIYSIP Y YIIBLW O) NOA SMO||B ULLINIOI 0] 128UN03 31| "3PELL 30 UED L0III3UL0I 8)qBD [NJ3SN B 310j8q Jajaidiajul et :
LIS L) SABY 1SMLU 32IAAD LIBT "UONBwIojLI afueydxas UeD ¥SIp PUB Jainduwod ay) oS Jajaadiaiun Ue se SJ9e 39epalul Al | L5 | SML | &/5weg | S8S | ® oz 06E3 9EDZ qnJ uor
“fjisusp a|gnop pue ajfiuis Uj0g aJe SaALp 8y} Jey) Sueaw qg “Kjsuap (ejep) L5 | &Ll | S4SxE9 | 585 | /L ®® 0z LEVT SE0Z qno uan
ajqnop 10 a|fiuls sayia aanjeay |im sanlip 0 Addo) a1} 0JUO0 BJEp S10W WD 0)3|qiSS0d 3WEIAq | padueApe Afiojouydal ¥sip sy L5 | §hl | S'/5%59 | 585 | (L ® 0z ¥rEd 1LL-LE0Z g uon
‘papis-a)qnop pue a|6uis yog ase Sanp By} JBY) SUBIL SE Sanp (S | s | sisxse | esa | ol [ vl 6573 6Gv 1 ang uon
papis-ajgnop Jo ajfiuls uaamiag 2103 e SeY JAANG AU} 05 YSIP AU J0 APIS YIES JO} PRAL 2)1IM/DEA) AUO BNEBL SAAUP 3OS IS | §1L | §Z5xs9 | &59 | ot e e vl cara SG¥ 1 Qno uon
“S[eubisonaubew Ag paiojuow S1UONISOD ¥SIP U1 31aUM 105 10 “HSID 3U) U1 3|0y B AG Jday 51 30U818)a 21aUM *PIBY 3G LRI WaISAS /S | 5tr | Sisxse | es9 | or ® vl (] JLL-1GF} ang uor
3| UoNRIO SH O YORI] daay upd _mEaEB 30105 ¥SIp a1 U ysew Guiln B 0] aauaialal Ag paAaLIa) pUB PAJOIS 80 0} LD EWLIOjU 75 5l om%® [ % | s e ~] 003 6v7L Qg uon
au} smo| (e WwaysAs Buii0)aas iy SI0593S 0JUI PAPIAID BIE 8581 PUE SHIBI) BIED HSID w.umhwuw:“w__w_._uh”m____.h”mw_mﬂ__uw.uﬂ__r:“ﬁom T T R T el T ~Teie m e SypLang ton
a5n20aq PAPNIAUI $1 ULUN|OD SYSIP JO OU Y “SIBIIRIEYD pZ0" | = BIAGOIY AU () Saukqoly Ui paunseaw 1 Ayoedes eep ysiq chal il L iatad =03 1ot UL Lt i .FE!: ot il
‘sys1p Addolj uig pue i, BuLanod sa110681ed ojul PAPIAID S1 UOIIAS SIYL i8 |Gl ] S49%59 | 965 | £ L] Pl | 6EE3 SEPL QN 1N
(5 | s | susxse | ses | ¢ ® vl 91£3 9EY I gng uon
(s | g1 | gusxss | o8s | 4 ] vL | o823 ILL-LEFL GnD uor]
68 8 PEx0S 0821 | sSv ] ® 6L | avs'es B19E INH
8a o Bb %05 096 | 52 o 6L | er0'ed 06142 WH
ad g9 62x 62 v | G |® uaaIg CIDIEED 663 LZ LWAZ UNuaz 69 ar BF#0S 036 | sz ® 6l | £55'23 H61LE NH
510 A 05*EE oo8 | vz uaalg e zl ac13 10Z1 Wd 66 g€ OF xS ozi | sz ® £L | 0ZL'E3 £1L2 WH
S1D L g2xEz 008 | vz |® uaaIn O 9z13 pio 201 Wd | 2rxIE [ 00E3 LO¥ LD UoyoID
S10 L 05%EE 008 | vE uaaig e 2l 9213 = aaund I HNOT(0
4d L SgExEE 008 | e uagig @ cl chi3 E00LELN = > =] E] HHEHEREEIEEES B PO T RN
td | N VN 0sL | et usaIg e 2 | w3 o KNON 2 | £ ] B HEEEHHE g
id | &6 | oexeez | oog [ze-gh usaIn @ 2 | prL3 i H g = Ey t |53 |3|2|2|5|®|E|2)| 28 3
id L5 | rsexv'gz | 059 |zZ2-gl uasig ® & LEL3 I 6w g = g HEEN 2|2 &
id £l v/N 529 | 22 |e@| sbueig ®| St £8E3 | Joxmy el £
id g YN 29 | g2 |e@| sbueig ®| 0 ZLE3 0L Joxmy EUDIS
w,__ ”M“W MMM w__” ” chﬂmw " M Mm_uu M”% Hmw“ “doysap ay) U0 S3IAAII0 JIUN 3UY) EAIE AY) SAEJIPUI SUDISUAWI]
: ‘aumand ay sadieys ayy “S10p 210W AU} (UAALDS 81} $S010E Pake|dsIp 3 UBD YOIYM S0P JO Jagquinu ayy
2] 8 BexSLE | 00L | 2} i) ® Gl 163 L0193 $3]E3/PUI UBYN|0S31 100 "ZUaHEG3} Ul puodsal LB J0JUOW AL Iy o] S|eubis Jo aBues fouanbai) ay) 0} S1aj31 YIpiM pueg
a1 il B2xGME | OOL | 8 i) ®| @l L43 001 23 “LOJWO3SIP 101E1A00 BR324 0} 43}1} 21e]B-[UR UE U)IM SLUOD SIOIUOLU BLWIOS "JOJLOW OUOW
21 56 9'62%8'0e | 0SL HSE Usalg ® Z BEL3 20LE WA LAY BLID XS] 84140 IND|0D 3Y] 0} $42J8. JUI) OUOIY " 10YUOLW 3U) apISUL Iy Eads B w0l Indino 94 03 pUNOS 9)QBUS ||IM [AUUBYI DIpNE Uy
M ﬁ-:g AOMHYIONOW * JONUOLL 34} JO ndul ay) 0} JANdLWo3 IN0A J0 INdJN0 34} YIJBW O} JUBLOGW] S1 }i PUE OUOW UBY) SWaISAS
- - FREE - > w e o e |eubiis jo afiugl Japim B ain1ea) SIONUOL Jnojes “Jnding oapia ausodwan Y paddinba ale sispndwod 1SOW pue sandwos
x 3 g= | 72 |3 E s 2 g 3U] WoJj |eubis oapia a)isodwo g 1daa0e SI0}UOW SWI0AYIOUOL [|B AJeaN Sayoul Ul Judwainseaw [euobep e s azis uaaiag
.." g m Vg m. = 2 m 5 5 *all0JyI0UDLL PUE IN0|03 CJUI JjdS UAag BBy asay ]
- (& ig | B SYOLINOW
4 z =]




yiog

[qTs] ® agsal wos | o8 Jz[ awz L6¥3 FECEEC N ® aass or [2] woos | ooes 2112 BlEg [05ju00
1a =) aass| wos | o8 [z]| awt £LE3 | 1850 N o agass| wea | or [ 1] wosz | sis A1¥|7Z Bleg jo4uoy
¥H ®|aagsal wos | oar | 1] aw 1¥23 Wi/v-00 4+ WL IW ) aass| wea | or [ 1] Mosz | szz3 171712 BIEQ 04U0D
¥H ®|aass| yos | o8 [ 1] woos | siEs WE/E-DO WL 910 [ og'sal woa | o8 [ 1] aw 023 LBO¥E BIEQ [041U0D
*H @|aasal wos | og | 1| woos 1223 2-001 WL EIE) @ agsal wea | ov | 1| woos | 2ie3 G0V6 1B [04U0)
vH e|aass] wos | or [ 1] wosz | msi3 1-001 WL ETE) o aass| woea | or || dose 1223 80v6 BIEQ 10U
rH e|aass| wos | or [ 1] wosz | sri3 105 L o) e|aasal wes | ¥t [ 2| awz | esr'i3 0528 SI0pOLLWIDY
vH e|aasal wos | vs |1 ]| awer | £163 Z-BrE ML g0 @|aass| wes | & [z aws'L | s20'13 0508 2/0pOLILICD
*H ®|aass| wos | 2z | 1| oo | 6BES 1-B¥8 WL 5] @|oass| wos | se [z wepe | 6643 0bOF SI0POWILICD
¥H ofaass| wos [ oo [ 1| awz | e6e3 2201 Il o) @|aass| wos | se [ 1] Wz rEr3 LE0Z 2J0p0WW0Y
*H e|aass| wos [ o9t [ 1] awi 2623 P L0LINL 20 |e aa'sa| wos | o | 2| awgL | 6v63 Qos ad
sl |e@ aass| wes | or |z | wsil GOED Lk} [@pop Apuel 419 |e agss| wog | 08 |z| Mooe | 9.3 0802
sl |e@ asss| wos | se [ 1] wos GAED 1 19pojy Apue L £10 ® aasal woa | o9 [z]| awe ZhL3 405 a2
Sl ® aass| wos | se | v | wost | 6623 £206-92 ApuEL LD ® ogss| wea | o8 [2] oW 6953 305 00
S1 ® asss| wes | or | ¥ | wse 6623 0911-92 Apue 210 ® 0g'SS| wes | OF || ©00S | wer3 %05 QD
sl |@ aass| wes | or |+ | wsu | 63 inojag Apue | 20 |e gass| wos | or | 2| Moor | 62983 orao
s |e aasa| wos | oL [z ]| woos g4 08z dieug 0 (e aasal wos | o8 |z | Moo | 0083 00E8X UoUED
H e|ooss| wos | oar | 5| owe g 01dioog 08 ® agsal wog | 96 | 1] aw 6.23 8119 45vE
e |® ® assa| wos | or | 2| wsee Z-SaN WK 08 [ ggsal woa | sy [ 1] Moos | ore3 8019 45VE
tH | @ ® assal wes | or [ ] xew L-SaW WY olg ) aass| wea | sy [ 1] woos | s613 9019 45vE
*H @|aass| wos | 02 | 5| aws anug Addojg mnw 9y | @ asss| wes | or [ L] w06 G623 UElY
i |@ ] aasal wos | o8 [z | awe't SIoN Josebapy ¥
oL ® aasal s | 42 | 1] ane't ¥SBY W 14d SId %S
oLy ® aasal ws | o8 || awt £58% W

= ® agss| wos | or [ 1] >eor T00v O3 amo] cl |e@ 00Sa WS | /. | 2] GNSZ | 6v5'13 91 [9PO ApUEL
Z ® agss| . yes ov 2z MO0Z 1V00F 53 amoT] Sl [ ] aasa| ues £d I ﬂ.r_..__m... L G6FE3 gl [apop Apue]
€9 ® aa'sal wes | 091 [z | ane'l 528 1UweD 2 9 .. OSSO HaS G ] 71 i e BRI
) ® aass| wos | o8 |z | voos cz8 uwen in | @ ® gasa| wes | £ |z| awz | 121’3 L1 JoiseBapy
9 ® aasal wos | oot | v | voos T czawmwen | N | e @ assa| wes | 22 |z| awi | 810'3 asti Joiselapy
ED ® Qass| wes | o8 | 1| woor ~ gggluwen | LA ® aasa| wos | 4L | 2| ame | Eel'i3 aa ++ Joisebepy
98 |® cgsal wes | oe | 1] amt 265 04 01y ® aasa| wes | 22 | b awoL | eswd 9682 N
9d ® agsal wes or | L | Mose 3 20504 iy L] agsal wes 11| awet 663 682 N
og ° agss| wos | or |+ oSz 10503 D agass| wos | 2z [ 1] weer | 6663 1L [Bpo Apuey
= ® agss| wos | or [z szl —Iviovo3| og ® oasal wes | v [ 1| awe | zves 208 Q4
410 ® 08'SS| Wos | 08 | 2| w559 ~ GE0BYQ BuBWNg | 98 L Ga8S| MOS | 8y ||| 008 | #Bl3 +o8 a4
219 0 agss| wes | se | L] vooe ~ 00LSV BuUBWND | le @ Q0'sal Wos | oL | 2| JAbE | 006'Zs Lt
o e aasa| woa | 08 | 1] voos | ) g |@ assaf wos | o [z] anen | Ges 13 . TCE
o e aa'ss| woa | o8 | +| voor | 0850 93 |e assal wos | 2 || woos | ove'l3 He4/a1/804 Uod3
7IG) ® aosal wes | og | v| ans | T 93 ® asss| wos [ 22 [z] awt | 2613 0S/02/804 Uoai3
LD @ agss| wes og i woos JMD]W]WM] 93 [ ] agss| wos L ¢ anz E£L0'23 Q0/Qg/80a4d vodig
i) ® aass| wos | or [ t] vosz — vosgo| EED ossal wos | & |z| awi | ori'h3 HBd/0e/a04 uoo3
o0 |e agss| wog | or |+ | Mooz | 93 ® assa| wos | £ | 1] Moos | seg'13 as/a1/8a4d uodi3
N > oasol we Toeor |z | anerr | Seo3 26217 ®18g onuoD | 93 [ aass| wes | £ || awr | ser'l3 aa/aL/8a4 uodi3
LN ® aasal wea | og | 2| anz oved 17 Ve [onuog | W & agasal woea | L2 | 1| awgl | RLL3 +-80¢6 BIEQ 104U0D
LN & aasal weg | osor| L [aweoos ....“w.._..__.,.« 17 n.'_..w..ul—.u...r_.._ﬂu LW ® agss | yiog L L H008 893 Gr0r6 Bl oauoed
n ® qasal wea | os || amr | oces 10 101100 | 92 |e ] e BT | s QESH X oL %)
N ) Qa'sa| wea | 08/0v | | |awtioos|  sovd 12 1) joaueg | £d L Qgss| wog | LL | M| MODS | S9¥3 FHER] WEIPED
N D 0asa| weg | o8 | +| anwr | o86s 12 010 (0103 | £d L gE=0 e [Eel L EANEL 1 Gead HEHL AER
I @ aasal weg oF | 2| awl 063 12 e _A.:_.ma 53 @ da'ss | Jeg £4 | L] H00S SOr3 NEY | HSIPIED
N ® aasal woa | or | +] %00s | oves 12 VNG (00D s3] @ gasgl uos | Lt Ll Qe | E0b3 (20) 0051 OV
n o | Jousal wos [ ov [ woos [ e SIARIO MSHE R
£ =R = = i 7o lel & g £ | = A

= g | = = = = =

Q) sRauuag

0] Spaauuag)




1 9EE Jesang solweudq [e0AZ 22 1 Gr62 181580N0|0 SWaISAS Bleg Yluaz L7 LEEZ.L YBnoiS pil Bleg-X LX

§415bF 5qWoding UBIH P17 Ju| SWweisAs0uDIW SISIEAN ZM LSE0 BLS- 10 PIT XSISSM LM

££981F BqWOoaAM YBIH HESBIA LA

LLZ1| LER-10 SSeuisng 104 Abojouysa) LLL

9995 SALIEY | -U0-AINGUNSG [BUOHBUIBIU| 921))0 BAIYSOL 0)L 29+.L42 [0151g D8)SUB)| 61 OF2S SOb-L0 SwalsAsouoipy

wesuel | g1 0001 vg 8Bpugues sisndwosg Yo ] 99/ piojpag SIUSWNISU| SEXS] a1 LBILEPO lEsem Auedwon Apue] 51
FrBFLL SpaeT N Olaqpue] vl 96/2E (01SUE |01 EL LArS BWeY] SWeiSAS SeWel] Z1 £14) 062~ L0 Jeipy ydwnu] |1

192 9BF- 10 SWaISAS0IIW BUNS LLS | 12204 SpeaT swnsAS 01S 125E19 Auanog uonoIS 65 +av5/8 Buipesy sauoids|3

| uoAUIS 8S /L BP.E 181580197 Ssaidx3 LooIIS S EEPPEZ UBN0IOGIaIad d LIS 95 FL2F 0E6- L0 PIOS §S 999 |89 Aelaques
YoIeesay JejouIS 5 EEEE G02- 190 SOU0N0a|T dIBYS ES 11 8LE u__._m:za..m paes gs B9E 22 UolBuipeg $21U0L29)3 UoW(ES LS
100 L. Bunjopy SieuILLS | Bk 9H b LEE 199]4 P objipy [eoBY SH

LE11S 2BpUGXN ¥0UaY YUBY pH 9086+Z PIOXD PI SAUIyde Yaieasay gH 95128/ Buipeay |eoey ZY 1269 SE8-10 PITJed LY
9raras Buipeey pin (WN) SWND 20 L8851 SPea SWeishs Jendwog wniuend 1o

EEEE LE4- 10 ADOjouY28 )] xIuaoyd Ld | LO/ZE Sepuassoy

s18INdWOD) Wed @ Jaled 9d EEOE St2-120 THd Sd LF262 SMO|IIM-a-Uuolmap p1 1indwos uonsod bd S| LGAS Jaisayaion
swashs ssauisng sdilllud £d 2229 PS5-1L0 SWaISAS DW0N38(F CIU0Id 2d |ras s YBnols (wn) wawdinbg sseuisng sjucseuey Ld
99958 SewWey | -uo-ANqUNS [BUONBLISIL| 89140 $O 12519

saufay] uolliy eIndwog BLIogsO £0 989, 1098Y [BUSHEBLISIU| SISNPOIY SU0 20 8829 292- 10 Swelsis ssog eidwAl0 1O
ragar ungmap Buipioosy eleg Aungmap ZN 00 19 88€-10 D3N LN

FHES |9 pl@ysa20e andoow | LN

| 1L£g8s Buipeay pin Alje ) UWBWSBUURYY DLIN 555 L+ SII9M 3Bpugqun | elepo BN L2241 009-L0 PIN 0D % INSHW 8 LE29 2/2-10
BUBMOINN LN SOF.2 209- 10 PYT SHIOMISN CIWN BN LEST LEE-10 Jeinduon yueqiy s 9sze vouon Buddiyn uonnjososoin v
ZLEY BO6-10 YoRIRIpap £ 28vSL L vodweuyinog Buueeuibul wossesoudosy ZN £892 wm_.w._c P T U2 LN

ZLPRG Uuomiuay ;607 SeInT 97 LALS LE8-10 S1A BnB07 67 LLFEZ Buom Py

suaindiuog) 1S #71 698155 Ja|seaieT] SWalSAS 0IN 1815aM8T £ SEET NIONELY SIIUCND8(T 8MOT 27 PPISEE USIPUBIS yanboT 11
22299 SUBd)y IS Sieintwon uonues a3 £Z1Z1S ULOMIuay| siaindwon YUoMIueay 53 £LBLZ hmﬁm_._%_ uonLuas 3

LELE GLp- 120 SWalsAg ssauisng 0OZEWRIEY EX 1BSHE UBNOIS SO0y 9OM 2Y L2421 r weybumon sisindwon usey |14

LERO3 IIH

SYEID P QeIUED JaNdny pr LESE 0EE- 190 JaUI0IT B SAUOP £P LZ92 05k~ L0 DAl 2P 122t YIBaysy00T sjuswnisu| pAofir i Le

v3 (+333) ‘2625 'souonua)) 0z e | v wnig| 18213 IE4b BOEUETEA,
| ¥3 {+3331 ‘ze2sy) 1BIEEd 5 ev |9 i | se9't3 549p BUBUBIEM
3 (+333 "gEesH) [8|esegd g v | 1] B4 | 62L13 129t XM BOBUBIEM
¥3 (+333 ‘ZE2SH 'Souonuad) o gv | 1| w4 | seo'z3 BEOY SQEUEIEA
¥3 (+3331 ‘ZE2SH 'sowonuan) o EY |2 1ed | 298'23 LE9F SUBUBIEA
3 (+3331 ‘2E2SH 'sowonuan) or e |oi| ®©d | #20'e3 oSOy SOEUBIEM
¥3 {+3331 ‘geesH "sowonuan) 5z €Y | 1| .4 | L0E'E3 SEOF XM SGEURIEM
+3 (+3331 ‘ZE2SH 'saucnuan) 52 £V | 2| 1®1d | S15'23 FESE XM SGBUBIEM
+3 (+3331 ‘2ZE28H ‘soiuonuad) 5z ey [oi] s | ze'zs EEDF XM SQBUBIEAL
_ GL ZE2SH 89 v |9 1o | e6g'13 18)0]d Uad 08-S4 1
oag | (+iBlsed ‘ZEZSH) gL vy | 1 |wnig| zee3 001 8qoas
e (+3331) 0l v | L] 4 | 5853 ¥0d
| | WH (+3331) 2czsy L'gE vy |2 |wug| 2183 YOLFL dH
PLD 3331402625 0e ey | ®| B4 | E6E'E3 1§ dwosjes
= - = o D DUE S|
o (1509 Euﬁhw_ﬂ_. m%wm m W m g FEIPON PUE SYEN
|| 5 i

1500 BJXE JB AWod Jo 30ud 21SEq 8y} Ul papnjiul aie sadepaju)

“UadayyAg pasanon 085 1ad Sa1jaLLI I L1 BOUR)SID AU} SaInsesLU paads Bunjojd wnunxey *azis saded 15pun pajsi| 3/e pasn agq

0} Jadied ay Jo suoisuawi( “Agpuels uo 1o uoleiado ulsuad Jo 19quINU By} Sa1eaIpul Suad Xy “S|QE|IEAR 31E S3SSAUNDIYL aUI| puB
51n0j02 Jo Ajauea e o5 uoijesado Buynp suad abueyo uen siao|d Jsop *Aj[BIU0ZUOY SBA0W Uad ) a|Iym Japuilia e uo Ajjeaiuan
Jaded auy) suiny Japojd Wiip y SUOISUSWIP oM} Ul J UD SMEIP uad 8y ajys 1e)) Jaded auy) Spjoy pagIey Y W 10 pagiey
—sadf) oM} jo auo Kjensnale fay ) sendw oo e jo puelwwod auy sepun Jaded uo s1ejoeieyo Jo saydelB ynd o) uad e asn S1e110|d

S¥3L101d|

L 1 199 Buipeay sisindwiosoisy Hal 21 1 9562 256-10 PN B1eq 1oedw) || | 628962 uoay-uodn-piopjens

sazepeiu] webiEw| ok 1 L LL0S voybug sweishs sseusng | 1| 6104 1APS WeLIayIoY P11 SWweisis Bleq oeu| g |

£l B1E-10 P17 XSWIojU] £ | 0FOE UOP|ISER SI2NPOI4 JAWNSUC) | 1] 9 1 0005, 8uii] p) SWa)sAS ssaulsng aulnl| § | 9487 8v2-10
ABojouyza) QI ¥ 1 LLLIEUBNOIS 10| £ 1 SZES 549- 10 SWalsAS 1eindwo Weusiu| Z | 2SS mw_.ﬂ_c swalsAg seindwos) snueg| | |
541216 ybnoogquie pi EE_._quoqu: H

FPOGZL PIOQ SWaISAS0IONN Y221AH EH 00 LED IBUNIRIE PIBNIRH HEIMEH ZH L L L0 821~ 10 PIT 208y JIU0NI9|3 poo mm_._ IH
LEESZ Bumom

SDIUCID8|T S8HaADE ¢E) LZERT WEYSIAWY SOUOIW INIWSED) £5 L4 1L J66- 10 Swaishs ssauisng Apunit) 25 BS/E 625- 10 SBI95) 1B
L24 L0Y Aempa P17 OPPY 984 pd LSS 16L Duipeey 021584 £4 1L.0£.S PlEyya] ABojouyda | oAl4 24 9144 SPp-190 PI0D |4 1
SZBLE [Iyeq uod3 93 5285 | BE-1#0 MBWOIIT §3 51 1529 UIMUEN P1]

wiayuop sjuawdinby |Bluswucsaul v3 LBEZ BEL- L0 XOUINbS £3 99¢0 006-10 (M) vosd3 23 £896 585- L0 Swa)shs |8joou] 13
6BEEZE PIOJpag UoISIAG

swalshs MeQSLa 9100EY9- 190 PISONG vLO 69222 uoldweypon pr] Spedeieq £1.0 LESE WeUSand Wodsiq Z LA 0596 L9 uoliw
smap ADojouyoa | yoel | Bl | L L9SEa pealsdwaH swaH _a.._m__u___mm_mno_ammmm_vmaz.._@u:m-cﬁmm__s HO 60968
aBpuglem WeWeIEQBASGY.L 225 10[BIBUAD BIEQ LA00LYLIIH Byuex prBiequobeigagzLor L g uoiBulem (Mn)10e1g s
sgsere Bupray swaishsoiony enbia vaz. 182 yuomyaie omBig g 00Zes axoisbuiseg pl 290 2a 1952 LE- 19029180 LO

LLOL 18S5-10 S2Uoual BLI LELEDS

pIOJpING BUBLING £ LD L6026 BuipeaY 180 910 €261 LER-10 $2UCIIDS|T UOYOID m_.n_ 1 L20S |[auyaeig pI] dWoded v10

9892 £/6-10 Swelshg 18indWwoD 10D £19 5005 12 uopBuuny Lewo) Z1D 8610 £06-10 d0ondwod | LD 202k 0.9- L0 SWaisks
undweog oua) 0L L1528 abpugxn pI SooN08|] NSED 6D LELE 0510 0ISBD 82 £905 L€ 9bpugues siaindwe) LD

0042 089-10 PIT 1MN) voueD 92 SSpaE weybg seueouy Jeindwos §9 92862 uanppay P si@indwon AunoD v 26262
yBno|g saulyoely SSBUISNE BI0POWIWOD £ LE8/ 8/2- 10 PV Sieseyduagd Jeindwos 23 /95/8 080 sieindwod Apunwwos 19
| 1B8.LE pRaYIayEa D] |apieg LG 002 89E- 10 4SVE 018 |£019 Buipeay yoaiig 68 98E1 OFE-10 (MN) Blepuag woouag gg
98za ¢ epemss|biig uueDoW Uoueg /8 9999 S8/ - L0 BAID YSNUg 98 PFEE L0210 B S1eindwion ssauisng 58 22281
PUONEM CIA USIUE 8 EEFEEE _ﬁm__w:n_ I Jeandog eluuellg £ Z060 0895- 10 [ESUOE 28 #.5 1 HS 2015018 pI sojeaegd 18
L02¥4 €640 Siaindwo?y yaso|Buy ¢1Y 6265 529-10 ABojouyaa | sreudoiddy €1y L £E803 uoBug uoodwy Z1Y 68290
Weysyp SIoNpoid Bleq Iuaapy L LY 625 162 Buipeay pin sieindwoooump Xaly 0LY 24 152 WBnops pi wosqooer uosiepuy BY
SESE PEb- 120 LOV LV PPECE UBNO|IS (3N) [BUONEWSIL| LElY 9Y +E00 peslsdwal |aweH sieindwo) ejddy 6y /5925
weyBumon ereq 22ewly vy 2221 6rE-10 P11 (MN) SPPY ¥ L88F £ 16- L0 P SPY 2V 00252 ebpuques sisindwe) wosy |y

SY0LNAIN1SId

94 LI JE ] LA FEA 0021 a B8.93 ceel Sdin [BIEY
84 LI K [ ] e 0oE a S6E3 L20E Sdin [BIEY
H |e|e|e ® v oovz | a| @ss3 151921 [e2eH
8g ® e |@ PEZNBWOZ ‘2E2SH 002L-00E |V | BbL3 3 seleg DL BIEpUSS
eg LA JE L) FEN BUOZ '2EZEH Q0ZL-8L | ¥ GOES J selag 004 Bjepuag
89 e ® & L] FEABUWOZ ‘2EESH 0021-008 | ¥ BOE3 2 salas 004 BEpUsS
8d [ K ] @ FEABWoz ‘2e2SY 00 L veed g 5auas 00 Ejepuag
B4 LI JK L PZNBWOE 2825 00e L ESE3 ¥ sauas 004 Elepues
4 |e|e ® ® ZEZSH 008 |a| o9r3 9/29PoW 1/00Z ) Jewag
] L] ® ® 2ECSH 0081 a rLE3 ¥ ISPOW L/00DZ L JBuLeg
EY L IE I ] L] gEtesSH 008 a LBET L2 NY
v |e|ele ole ZezsH oozl [a] o9ss3 9SZL Y
BY ele e e z828H ool |v]| 9es3 vEZL Y
BY elele ® Ze2sy 00E | ¥ | O9IE3 Ligv ry
6BY |@ | ®|® e ® ZEEsy 00EL a 9.3 ZEELTY
Y |@®| @ ® @ L] 2EeSH 008 g LBEJ LIETY
£z |3|2|E(2|8|2|E E g |g| = IBPOW PLE e
g “lElg| |23 o g |&
_ saigedes) [

J3UJ0UE Wou) |2 B 0} puodsal ugd £3U) SUBALL JAMSLY UOIESIBALDD fEM-0/M] B LIEIS JO |20 B ajeuyfijio UED SWapow awos
"30U0 1B SU0IIIAJIP Y100 Ul UOIBLLIOJU| SAA3I21 PUE SHLISUEL) Xadnp [jng “A|Sn0auB)nwIs 10U Jng ‘uoiaaip
Jayia Ul an1g2a)/ IS uR) ied xajdnp JieH 21um ' UOII2J1p 2UC U BYEp Siajsuel) xajdung ‘sjeatajul JejnGal e pajusue)
7 SIEJEP SNOU0IYIUAS "Papaall SE 10 3|08 [BAE SE §|RAISLUI |8 PALIaJSURLY 20 AR B]BP JBY] SUBALL SNOUOJYIUASY "LWAPOLL YoBa uo
PaIN}ea) SA0BLEIUI UIBL BU} SISI ULWIN|0D 89eMalul 3y | “aoeuEul ue ybnouy) 1eandwod ay) 0} pajasuuod aq 1SNL Wapow ay|
*DAYNILUSUERL) §1 BIED 3U) UIIYM ylim paads sy SMOUS a)2) pReg 'ajqe|ieae a8 JUSWLDENE J0 SPOULaW Ylog 1By} SajeaIpul
uLLInjod SIyy Ul g v “aoadies ay) Guisoddo auoydoioiw e pue a2aidyinow s, auoyd ay) Guisoddo Jajdnod ay) u) Jayeads & yjim
18Spuey auoydajal 3[ewa) e 3yl S113)dNoo JNSNOJE AU | “JISNOIE SIIENPUL Y 3)IYM “HUI| 19841 SJUasaIdal ULN|0D UDIIaULI Ay}
Ul @Yy fjieansnoae 1o Aj0alp aul 3y} 0} pajoauued aq UBD LWAPOLU Y "3ul| U} UMOP JUSS g UBd JEL) SPUNOS 10 5asind |E211108]3 0]
BJED SUanu02 | ‘saouesip Buo| sano ajeaiunwiwod ued siandwed os wajshs auoyda|s) syl pue 1aindwod B SaJepalu| Wapow i

Jndwog




Printer Microline B0 RS232 inter-
face, one vear old, little used
£210 ono. Tel 0565-830277.

Apple 11 Europlus disk drive,
monitor, printer, color card,
games, software. Tel 01-359
2465.

PET 2001 micro 32K old/new
ROMs, toolkits, soundbox, kits
of software £450 ono. Sony 14in
colour tv suitable for computers
with colour capabilities £85
ono. Tel 041-333 9060 after
6pm.

Apple 11 + 48K manuals, tv
modulator, leads (B&W tv 12in
optional), £350 ono. To a good
home. Tel 061-962 4014,

ZX81 Sinclair built with 64K
RAM. Full size moving
(Kayde) keyboard and box.
Cost me £140. Selling for £90
ono or swop for Intellivision
System. Tel 061-748 TO88 any-
time.

TRS-80 16K LII mint condition
with tape recorder, manuals,
books, £1504+ of software
(assembler, adventures etc).
£225 for quick sale. Also Acu-
lab floppy tape, mint condition
£120 ono. Tel 07014-613563.

ACT Sirius 128K RAM, 1.2M
disks, CPM MSDOS, + Basic,
CIS Cobol with forms 2 Word-
star and about 30 diskettes.
£2.000 ono. IBM 2740 Selectric
Console/Printer. Offers?. Tel:
Romsey 517741.

PET 32K Basic 4 CBM cassette
deck, perfect condition, manu-
als. Approx 2() games cassettes
including [nvaders, Petchess —
£430 ono. Tel Geoff McKenna,
(021-356 1352 evening only.

32K PET cassette deck, dust
cover, toolkit, pic-chip, super-
chip, new ROM version. Va-
rious manuals and software.
Excellent condition, £330 ono.
Tel Letchworth 04626 2094,

BBC Micro model A with 32K
EAM, 9in monochrome moni-
tor and cassette recorder inc all
leads, Beebug, Acorn User
mags. Offers around £350. Tel
01-581 4689,

Sharp PC3201 complete with
VDU, disk drive and printer.
Worth  £2,700, will accept
£1,590 ono. Tel 01-952 4836,

Acorn ATOM RK RAM 12K

ROM. Includes power supply
and manuals. Also many games
and leaflets, including Gala-
xians, £200, Tel 061 736 5419.

Tandy pocket computer and
cassette interface, 6 months
old. As new, boxed, all manu-
als, batteries, overlays and
book of programs, £50 ono. Tel
(494 24999 evening only.

PET 2001 8K new ROM integral
cassette, small keyboard. As
new, plus books and many
programs, £275. Tel 09363
78582.

PET 2001 32K old and new
ROM. toolkits, soundbox, lots
of software, £450 ono. Tel 041
333 9060.

Sharp MZ-80K 48K RAM ex-
tended Basic, green screen,
manual, Over £100 of software,
includes  Space  Invaders,
Scramble, Head-On, Breakout
and Monopoly, only £325. Tel
061-428 9707 evening only.

VIC 20 and C2N cassette player,
cassettes and mags. Boxed £150
ono. Tel 047 476164 evening or
weekends. Buyer collects.

TRS-80 Acuflab floppy tape plus
£45 worth of tapes: high speed
storage, bargain £140 ono. Tel
0274 727119 after 9pm. Ask for
Helen in room 2.

F————— — — — — — — — — —— — —

Billboard

Acomm Atom 12K-+12K. colour
encoder, floating point ROM,
PSU, instruction manual.
books, cassettes, Breakour,
Atom Chess, Atom Invaders,
Missiles, Cylon Attack, Gala-
xian Package, £230. Tel Nar-
borough 337 404.

IX81 plus 16K RAM. Over
300K of games on tape: Scram-
ble, Invaders, Gunfight, Star
Trek, 3-D Defender, and many
more Arcade games. All worth
£135. Bargain for £80. Tel
Bookham 38711 evening only.

Apple 2, as new. Single disk, 2
controllers. Silentype printer,
Hitachi monitor. Bags of soft-
ware inc. DOS toolkit and
many games, £1.000 ono. Tel
0908 72503.

IMT2020 48K Apple graphics
manuals £350. Disk drive £130,
DOS 3.2-3.3 card, Parallel
Printer Card, R$232 Card £30
each. Centronics Electrostatic
Printer £60 or whole lot £500.
Tel Basildon 21930,

Video Genie EG3003 16K plus
Transtec green screen monitor,
manuals, games and software,
eight months old. Hardly used,
£250 ono. Gatford, London.
Tel 01-291 1823 after 7pm.

UK101 — 8K RAM, cased 1-2

MHz, new monitor, tape dis-
assembler plus manual, books,
tapes. E90ono. Tel Pete, 01-445

1282 eves,

TRS80 16K level 11 with L case,
CTR 80 cassette, sound, manu-
als, books, etc. Software in-
cludes Adventures, Arcade
Games, Edtasm + Debugger,
Chess, Typing Tutor, educa-
tional. Value £550. accept £200
ono. Tel Wakefield 0924
364455 after Spm.

CBM 3040 dual floppy disk drive
to DOS2.1 (4040) standard +
DISKOPRO chip. All as new
£375. Danbury Essex 2615.

BBC A with EPROM, Ferguson
Autostop tape. Counter Recor-
der Users’ Guide and 30 hour
Basic with program teaching
casseties. Bargain £280 ono.
Tel Farnborough 53098.

UK101-Cegmon, cased, 8K ram,
12K new Basic, switchable
baud rates. Disassembler and
toolkitsin EPROM. Full manu-
al and lots of cassette software.
£95. Tel Chobham, Surrey 7298

EVEN.

Pet 2001, SK ROMS manuals
PET revealed. Integral cassette
and monitor make this a bar-
gainat£190. Buyer collects. Tel
Chelmsford 420599,

BUY& SELLFREE AD FORM

| For your free PCN ad, fill in this form putting one word in each box allowing a maximum of 30 |
| words. Write in block capitals and don’t forget to include your name and address. or telephone

number. But don’tsend any money .

. .weoffer thisservice to our private readers, free of charge.

| It's worth warning, however, that we absolutely will not include ads from companies, large or
small. Also, we cannot guarantee to putany ad in a specificissue, but willwork on a first come, first
served basis. Reprints will be out of order too unless submitted on a separate form. Send your

|
|
[ complete form to Personal Computer News, 62 Oxford Street, London W1A 2ZHG. |
|
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A.LLM. Research

GOOD SOFTWARE
NEEDN'T COST
THE EARTH

Forth

xForih is our highly praised im tEH i
Forlh-73 international standard. It 5 fast, extensinle and
fully CP/M compatible, wih many enhancements. Used
by professionals, but at prices for evaryone. From £48.

Word Processing

by Mark of the Unicorn: available tor CP/M, Unix and
many other operaling syslems. Screen editor Mince
£115°. Paginator Scribble £115°. Bolh E210°. Mince
demo disc & manual E25 (£15 refundable against order),

The Final Word

— word processing that goes beyond the Stars! Similar
features io Minge and Scribble, in a single package, plus
features ke recovery from hardware crashes. £199°

Spelling Checker

The Word — best by far, yet cheapest. See Byle review.
51

The Word Plus, £100*

Database

dBase 1. 30 day trial period! £390°

Accounts

Exact Business Systems — complete accounting
package, including payrodl. E485

Prces marked ® assume £1 = £1.80; All prices
anvailabeity and for Nomh Sar DD discs. Far
CPM. and Torch formats ard £5 each to xFarih, Mince and Scritib
and £10 10 Final word

Add £3 p&p to all orders and 15% V)
Dealer enquiries walcomsed,

20 Montague Road,
Cambridge CB4 1BX :
Tel: (0223) 353985 Lo

3211

64 — 64 —64—64 —64—64—64—64—64—64—64—64

We wara the first to have a range of softwara for the Commadare 64, and we intend to maintain cur laad. Hers is a selection
from the range (please add 15% VAT to prices quotad).
VIZAWRITE £68 [disk only)

A powerlul word processor with en-screen formatting. Very sasy to learn and use, VIZAWRITE will drive most printers

o’

[:ndudlng parallel Epson. Qume, Diablo etc directly from User Port— cable extra). A tape-based varsion will be avallable

BUS ICALC £39 [tapa dist]
Ideal for budgeting, pla
minutes, Also avaiak =16k a".’!
UIC?REEEESipIug nmndule]

T'1e\ CT:E~ ts e

d Bas
G#HES GAHEB AND HORE GAMES

first arcade games are TANK ATAK and MANGROVE (£8 each). We alsooffer an adventure game, the HITCH-HIKERS
G..II\_IE TO THE GALAXY at£12, Many mare games are in preparation
Wi are bullding up a mailing list of 64 owners. Fiease write or phane if you own a 64 and wish fo receive our iree catalogue.

Add £1.50 for programs on disk. Prepaid orders are post free.

Winchester House, Canning Road, Wealdstone, Harrow,
Middlesex HA3 75J, England
Telephone: 01-861 1168

forecasting eic BUSICALC is a versatile spreadsheet program that anyone can leam in
FET/CEBM machines

1o Basic, including advancedtoolkit functions
drive a parallel prinder through the User Por.

TOPCHIP
PRESENTS

COSMIC ZAP
ror CJEE wmicro

[REQUIRES 32H)

Fast nxl:lllng, onginal game. Siser your ship through an undpiding
cosmic cormidor collicing with alans and avesding deadly aslerosds
Dack with mathor ship for éxira Bomus

Stalus report shown afler each docking, The game

g becomas
progressnedy mond Giffssull and retains the top B soores with name
eniry, Excedent 16 colour graphics and sound

£5.95 inc
Sond chequos PO o

PCHIP
34 Salehurst Road, Ipswich, Suffolk IP3 GRY

The majority of mail order items advertisied in
this magazine available from our extensive
stock.

PHILIP COPLEY HI-FI LTD
6Westley Street, Ossett, West Yorkshire.
Tel:0924 272545
We are conveniently situated near the M1
and M52 motorways.

waln

CARD INDEX £35
A versatile multipurpose data management program,
Functions melude search, sor, indert, amend, delets.
FILE MANAGER £23
Atile jprogram for ial tape file handling,
Creates and maintaing the records. Cin be wsed a5 a stand-
alone program or merged iNTD Users's oW programe.

& written in & modular
rams 1o customers’
requirements quickly and cheaply by mal-ordeér,
Please comact us for a quotation.

Printivity Limited, Elbwood, Deanway, Chalfont St. Giles,
Buckinghamshire HPE 4JR 02-407 4906

Newgrain Stockist

TRS80* — VIDEO GENIE*
software library

25 super programmes — machine code arcade
games. Simulations. compelitive games, adven-
tures, dun.geons&draqcns. puzzles & ballgames,
plus a few educational & business programmes.
Including Breakout, Star Wars, Amazing 3D
Ma.zesn% ambling machine, corridors of Doom &
Trap It. All 25 on one C48 cassetle, sent by return

st for only £8.95 inclusive, or send an s.a.e. for
ull details.
SPARTAN SOFTWARE (Dept. P.C.N.)

9 Cotswold Telme l:hlp;mg Norton, Oxon.
Tel: D608

*Standard black & white (net colowr computar),

JUPITER ACE
USERS CLUB

Mewsletter, software (both games and
utilities), adapter for Z¥81 add-ons.
SAE for defails.

Remsoft, 18 George Street,
Brighton BN2 1RH

TRS-80L2/GENIESOFTWARE (16K)
Cassefte 1: Space Invaders (m/c), Mastermind (finds your
codeinseconds), Appollo (m/c), Machine code copier,

Deftuse and Rate.

ALL SIX PROGRAMS ON OME CASSETTE FOR £4. 75
Cassetie 2: Space Defender: A fast professional quality
m/c game in graphics with a lop 10 |adder continuous
display of Score etc. A fast, real time, action packed game.
Apalle 7: An exciting m/c game with sound effects and

raphics.
ggﬁ'ﬂ PROGRAMS ON ONE CASSETTE FOR £4.75
Each cassetie costs £4.75(or both for £9)from: K Hmmn
32 Lismore Road, S. Groydon, Surrey GR27

DRAGON 22

SOFTWARE H I HE
ALL TAPES MAKERS ORIGINALS
Fealise the full potential of your Oragan by joining the Dragon's

Den Software Libra

‘We currenthy hob r[ralmusl evary program tape writlen for the
Dragon 32 Home Computer and will be zdding new fitles as they
become available,

Membership of The Dragon’s Denis open exclusively to Dragan
Orwners for just €8 per anaum,

Please make cheques payable to *The Dragon's Den” and
encloseyourname and addeess so that we can forward yourlibrary
index, order forms and personal membership card.

THE DRAGON'S DEN
83 NEVILLE ROAD, LIMBURY, LUTON, BEDS. LU3 2J6

DRAGON SOFTWARE

CITY DEFENCE. Protect your cities against the
attackers from the skies. Missile Defence game
with good use of colour, graphics and sound.
Three levels of play. Needs joystick.
Send Cheque/PO for £5 to
SHARDS SOFTWARE
10 Park Vale Court, Vine Way,
Brantwood, Essex CM14 4U
Send SAE for list of Dragon Software

WANTED URGENTLY

Arcade-type games programs for Spectrum, ZX81,
Vic20, Oric, Dragon, BBC Micro and L;r
We pay top royalties or buy your copyright for cash.
Mational masl order and dealer sales ensure you get the
bast raward for your genius.

Write or call into

NORTHWISHLTD
THE GROUND FLOOR, RALLI BUILDINGS, STANLEY
STREET, MANCHESTER M3 5FD
or Tel: 061-832 9143

VIC 20 SOFTWARE + * SUPERB GRAPHICS SOUND/COLOUR + +

9 Games + 3k'+ 8k + £6 (J,K); Apple CropperiGashght/Pea
Picker + 3k £3.50 (J);Tron 1/Kamakazi Super-expander £3 (J):
Palience + 3k + £3.50 (K); Poantaan + 3k + £3.50 (K); Cnbhage
+ Bk + £4.50 (K); Jugpernaut + Bk + £2.50 J K} Jupier
Defender (M/C) up to + 3k £3.50 (J); Character Designer, an

mem £3 (K); 2 adventures + 3k + £3.50 (K). MANY, MAN

MORE, 50% RDY.I\LTIES %EI{J TRADECLLBS welcame. Please
state memory. ORDER

C.P. WhlhéServloas]. 76 u:hndge Road, Hanwall,
London W7 (J=JOYS:K =KEYS)

BBEC 16K BBC 16K |
FOR YOUNG CHILDREN (1-6 YRS)
*A First Book of Micro-Rhymes”
5 traditional nursery rhymes

See the words — Hear the tunes
Waltch the moving pictures
Listen to the sound effects
only £4.95 (inc) from
Peter Gordon, 20 bespard Road, London N1 SNW

START THEM YOUNG!!

+*x SPECTRUMOWNERS *xx
Why wait for weeks? High speed hire sarvice for all the
software you coubd want. Al itcosts is £10life membarship,
plus £1.25 per lape (inc, PEP).
Mow you can TRY the best programs befare you BUY.
Join foday. Send £10 for life membership and first FREE
tape to:
SPECTRAL SOFTWARE LIBFIAFW
13 Charlecote Road,
Stockport, Cheshire SK 2 ID.]

or send SAE for full details
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MICROSHOP

Software

FOOTBALL POOLS PROGRAM LISTS
In order of preference best homes,
draws and aways

Picks out games with over generous odds on
fixed odds coupons.
Can input new set of league tables and save on
another cassetie.
Available for the 281 16K and
2 Spectrum 48K
Cassette plus information leaflet
only £5.95 inc.

HARTLAND SOFTWARE
DEPT N, 8 PENZANCE PLACE
LONDON W11 4PA

TAPE.

(A,K) £6.50.

D.TE

IF YOU OWN A SHARP MZ80A OR MZ80K D. TEC CAN PROVIDE
YOU WITH A SOFTWARE SOLUTION. WE HAVE EXTENSIVE
RANGES OF BUSINESS AND HOME PACKAGES ON DISC AND

Compare our gnces with other Ieacim?]supn!iers. Astro Lander (K) £4.50. Mastermind
nster Printer (A,K) £5.00.

dm;:irl: shartly moving into new large premises carrying extensive ranges. Watch this space for
etails.
Send SAE far fell eatalogue, 388 £1 php with srder

DIGITAL TECHNOLOGY

254 Bridle Road, Eastham, Wirral, Merseyside L62 8BX. Tel: 051-327 6336

7
\!J

A 'qi_* WANET

P.,m

AND S NCLAIR
._':_C:'F"* ARE

. HITCH HIKERS
| GELAXY

FOR 43K Also available for Apple Il plus
SPECTRUM Eﬁ 95 Please allow 14 days delivery

SEf rS'E-[Ig

DRIA AVE SOUTHEN

0707 | 43568

s.,u\- =)

Professor Frank George's famous
Foothall Pools Forecasting system
i now available for microcomputars.
T iseful booklet] is
Sup WiNg VEFSIOns: -
Apple |1, Pet, Video Ganie, TRS-80,
Spectrum, ZX81,BEC 'B’, NewBrain,
Sharp MZB0A, Sharp MZBOK.
Obtainable from Degler 1e
to: Professor F.H. G
Bureau of Informs
Commerce Houss, High Street

Chalfont St. Giles, Bucks.
- Horse race Forecast Program ready

microcentres ltd

7 oeke s phone NOW £
OSBORNE; /7

Telephone (0235)

67551

Maorth Bar, Banbury,
Oxon. OX16 OTF

SPECTRUM

Assinckists of mastaf the popudar seftware ond odd.ons we offer arehem
af portiecnce and anintroductary offerto readers of Personal Computer
Mews of 5% off all sobwore ordered. Exomples of discounted prices:

THE HDBI]’E]I 2I§FIMANIAE‘3 50
CRYSTALE
FOOTEALL MAN&GERIPENETRA?OR!HMEGATE

3D TUNN EUORNTER-"GROUND ATTACK/COSMIC
RAIDERS £5.65
P&P 50p Free on 2 or more topes
Send lorge SALE. for price list or bring this ad e the Brisfel
Microfair on March 19th.
IVYSOFT
91 Cleeve Drive, lvybridge,
Devon PL21 98BS
(07554) 4088

TOPCHIP

PREJENTS

COSMIC ZAP
ror EEE micro

{RECUIRES 2%}
Fas1, exciing, orgnal game. Stear your ship through an unfolding
COSIIG COicar oc:ludu-g wish ahiens and avgiding doadly asbengids.
Dock with mother ship Tor calra Donus.
Statue repodt shown aMed aach dockng The game becomos

progressively moee difficull and relains ihe log B scones with name
anry. Excellent 18 colour graphics and sound.

£5.95 inc

Sand chaques PO 1o

TOPC
34 Balehurst Road. Ipswich, Sutfolk IP3 BRY

| MACH4

CASSETTE SOFTWARE
For TRS 80 Model 1 Level 2Video Genie 3003

— 2000 Baud write, verify, load; Basic
& System (TRS Boonhr],remmrei;

AID — Seven function bosis T/K; Renum-
ber, move lines, compress, search,
relocates. e £9

DISPLUS — ” Eunction almssemHer Prlnier
suppord, search, urlrhm&hc, relo-
cates... . E10

It thee fram our range, sand CB

Daolar wilome
JK Gosden Software,
Tineslip, 13 Ashteod Common Ashstead, Surrey KT212ED

etoils. SAE not req.

SPECTRUM SOFTWARE (all machine sizes)
DEFENDERS — can you save the Federation Base from adeep space
Romulan atiack 7

= Drarmate sound efiects

+ Fealistic deep space background.

« Fantastic Hi Hes colour graphics.

Deafenduhe base using Hi Power Phaser Banks. Cascotie suppledwith
full instructions and 12 moath guaranes — £4.00.

ZX TEXT — St up your own persanal Databank.

Full 300 paps telataxt simalaton incliuding colour text and graphics.
Flashing i highight indormabion

24 hour clock with alasm.

Tapa or mécrodrive siorage.

Sarva sy load with auldnin.

Froahy mioéd bt and graphics [user dehnesd if réguingd).
uamnnsuppund with full instructions and 12 month guasantoe £4.95,
o both for £6.25,

All products avadlable with 14 day dalivery. 200 year calendar
Ingluded with all crders! For full defalls S.A.E.

|&im Staveart, 17 Torry Drive, Alva FET NG, SCOTLAND,

L

VICSOFTWARE HIRE

HAre you a Vic 20 owner?

Why net find cutmore about our Vie 20 Software Hire?
Hire fees start at just £3.50 perweek, and we offera
large selection of the best programmes available.
Full details, write crphone,

Peek and Poke Software Supplies,

110 Drummond Street, London, NW1.
Telephone01-3801213
Wealso stock Atari400/800 Softwareetc.

SUPERPLAN FOR ZX SPRECTRUM
Putyour ZX Spectrum to serious useinthe
homae, school, cluborsmallbusiness.
Createandupdatean analysis sheetor
spreadsheet within the Spectrum’s 48K RAM.
SUPERPLAN. Thecomplete do-it-yourself
analysis chartgenerator and processor

£12.00 inc.
SUPERPACK 1. Fourready-madecharts for
business— salesdaybook, purchase daybook

cashbookandpettycashbook ... E7.00inc.
C Video Software Ltd
Stone Lane, Kinver
\ U Stourbridge, West Midlands
TEL:038-483 2462

Cash with order for immediate defivery
Frice includes VAT, p&p

THE PHOENIX
The Numlmr {lmr Mventute Game

Futuristic Software
23 Jollitte Road, West Wiktering
West Sussex, PO20 BET
WE RORMALLY DELIVER WITHIN A WEEK

Morgan Camera Co. 8/H soltware-Texas TI-Video Chess £15.
Cassettes include-Electric Engineering Library, Structural En-
gﬂneanna llhra?' Graphics Packape all at £10. Vic 20-Recarder

0, Lunar Lander, Road Race carridges £10each, Vic Ravealed
£5. Alari 400-Recorder £35, Backjack £10, TRS 80/Video
Genie-include Animate £9, Sp-del ‘Mountzin Adventure £6,
Instant Software Space Shuttle (2 favourite with the staff
unfortunately) £5, Cosmic Fighter £5, Dealhstar Dreadnought £5,
Guita possibly the finest, most criminally undersold, overlooked
elcversion of Space Invaders ever produced, new b price, yawn
£3. S computers include Video Genie, Tandy Line Printer VI,
Justin, Atom software. 01-388 2562, Morgan Camera Co,
160 Tottenham Court Road, London

“formulas” £3.00
for 48K Spectrum
“electricity” £3.00

for 16K 2 x 81 and 48K Spectrum
(including tax, postage) —
two of our
40 learning programs. . .
Please send 5.a.e. for details to

AVC SOFTWARE
PO Box 415
Birmingham B17 9TN

Second User Equipment
*xx SALE **xx%
HEW EQUIPMENT a1 wiry sgadial praos
OLYMPIA ES 100 R0 17 eps Daisywhon! £495.00
EPSON MXBIFT M2 £275.00
Serialiniorace lorabove £25.00
VM2 Geoan screen Monion ETS00
EX-DEMOHSTRATION EQUIPMENT
TEG F10-55 Staramior, 55 cpa Daisywheo! EEBS.00
IRSIGHT VT 1 Tarminadwith WP Keytoard CAAD.00
MCCOMR0 S8k D 0. Twin Disk Microcomputer D548 .00

DHABLIO 1640, 45 Cpd D yhin] ETa5.00

BEITS

Dsuslnpmerﬁi‘s
= W e
Tid s e [ 10 Daze

Sord MZZ3 Mkl
Osborne 1,6months uaranlee

Hewlett Packard HPB
Commodore Pet4032
SinclairSpectrum (New) .
EpsonF/T Il {Maw)

Assorted Commodore Printers

(0344) 84423
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MICROSHOP )

Accessories
COMMODORE e ﬂg&ﬁfggﬂ;ﬁﬁi e DRAGON 32 or
COMPUTERS MICRO COMPUTERS TANDY TRS-80 Colour? |
Dectr : Lots of programs — lots of useful hints and
SOUTHAMPTON gl enig:;rlzji?é g?nf:llﬂ%ﬁ of various _information EVERY single month in
H|RECommodorcequipmanib}fﬁ'leweek_all DEC. SUPERBRAIN. ALTOS and RAINBOW", an E}(Cmng new 200-page
including manuals, cassette deck, media ete. 2 HITACHI : magazine from U.5.A
4032 £25, 4040 Disk or 4022 Printer £25 ; Send £1.95 (plus large 56p S-a-e.} for
Nearly new equipment with guarantes available We also carry extensive ranges of sample issue to
4032 (large screen) £475, 4040 £525, 4022 VDUs and printers ELKAN ELECTRONICS (Dept. PCN),
et £295 FREEPOST,
ell us your unwonted equipment i
COMMODORE 64 £297 place your order for Dec tra de Ltd 8 Blﬂ:r:ii:sﬁgf&;irgfamch‘
March delivery Network House or telephone 061-798 7613
700 and 500 series compulers available May 20 Ludlow Hill Road {24 hour service).
7108 128K, monitor, £995 West Bridgford, Nottingham e
., S00P 128K, colour, £695 Tel: 0602 232265 e
prces are cash-and-cerry end sxchade WAT .
OFFICIAL COMMODORE DEALER Telex: 377678 NETWRK ZX81 & SPECTRUM
Surer -VisioN T
g EDM??'F;'EE%I:‘"L;%L*"GE ZXB1-Built xee-lhnard vith Single key EDIT, RUBOUT,
WE CAN INSURE YOUR COMPUTER FUNCTION and CLIRSOR keys. 2 shift keys, Iar%n space bar and
13 5t James Road, Shirley, Southampton i\ Al s new ling keys. Plugs in, no soldering: £29.95
Telephone: (0703) 774023 I| felnhsl.at-rr‘n!‘c data, Increased cost of working elc. [Cversos: £2 postags).
After hours: (0703) 553488 INIn clﬁﬂaﬁi‘l‘:ggaﬁgrge 10 insise, and our insurance covers most caustries Maiiy ZXB1 and SPECTRUM Add ors. Sond 20p or SAE far
arnd e woeld catmogue of Hardware Softwire. Best pricas arcund!
PETER DAVIES ASSOCIATES Miskier
INSURAMNCE PENSIONS FINANCE 43 Pedmore Close. Woodrow South,
B SBDRNE 1 20 DALTON STREET, CATHAYS, = (0222) 394277 E .
| BT T Redditch, Worcs, BT TXB.

+ Manitor + cable £104 :
+ Adler/Epson/OK| £CALL Accessories c:giéﬁ: E LEADS
« Qliveti ET121 + RS232 £799

= No need to pay £11.50 for Texas
« OSBORNE ECALL Programming the Leads aurs are only
« GamesforOsborne from£19.95 £4.95

P ET/C B M including post and packing
Single Recorder only
CLARES

222 Townfields Road, Winsford, Cheshire CWT 4AX

We specialise in Osborne &

C:E’f:_fgf ss{j’;"s of above. The Reference Encyclopedia for Tel: 06065 51374
ERB-PRICES Commodore PET and CBM Users TRUM
Comprehensive tg;hingognd rel'zenrggc;rulmuk * PES.gIE{gR s
on programming Commodore's , i
FMSEH ﬁSSﬂGIATES 4000 and 8000 micrecomputers and S :
Buckingham mzaum 6087 peripherals. Boost your beepwitha Spectrum Speakeer,
g Many programs, charts and diagrams. 17 Just pluginto your MicInput. Complete with
chapters, appendices, and index. iv + 504 page volume control. Nosolderingneeded.
large-format paperback. ISBN 0095076500 7. EDine.
Price in UK anﬁ‘ump@ £14.90 each (includes Only£5.50inc. PAP
SPECIAL post and packing). Five or more £12.%0 each. 48 Alan White, 11 Nettleton Close,
hour order turnaround guarantesd. Canford Heath, Poole, Dorset.
From dealers and booksellers or direct: Telephone: 0202 682867

PRINTER

Trade Manager, Edward Arnold (Publishers)

Ltd, Woodlands Park Avenue, ORIC 1
MAIDENHEAD, Berks SL3 3LX. CASSETTE LEADS
OFFER Tel: (062882) 3104 _ (with motor cantral)
A m.ns::rlucﬂ — Creative Compuring Din to Din and RBemote Jack
“Essential” — Educational Computing ar ]
CENTRONICS “Excellent™ — Jim 5rasma 1 Din to Three Jacks
737-2 PARALLEL i ae A AW TR £2.50 ki
(Brand new, sealed & boxed T Mamagen. duoard Apnold (Publishers) L CLARES gl
a Sea box FEU L ERAPErs H OCOANE CTHNG (L ML) ity 222 Townfields Road, Winsford, Cheshire CW7 4AX
"L \Nﬂtm_ﬂ Warraﬂh,-'] g‘;ﬁffg?és i{t{(k Avenue, MAIDENHEAD, Tel: 06065 51374
2'5.00 Send ... copy/ics Programming the PET/CBM at £14.90 HDBBYIST LI MITED
; S Open 6 days 10am-7pm. Wednesday and Saturdays
mw aI--Kj caneoe ENCI0ST Clioque JOF & ausnnassnassanainnasnanebnnasnasosnnsss szupm_
R q n ’ L D L L o o P S Aulhou's_ed Applre Service Cenire.
RING A’MG LTD ADIDBEES L eioisssniionieyas bivesaisssusnsasa sosawuns s Mew Apple 11E now in stock, wide range of
Kings Langley (09277) 6821 peripherals and bnoxs_lln%lruding Epson Frinters
available,

Coming soon the Oric 1

3 The Broadway, Manor Hall Road,
Southwick, Brighton BN4 4ND

COMPUTER CASES AND CONSOLES

UK181 MASCOM TRSBO Etc

&l single board micros house your micm disc drines and expansions in a

THE ‘BIG' ==
' FREE! DBASE II : B0 o W8 SRS TR COMPUTER

whﬂmstill available ?a."':r““ér'ﬁ',l.’“!i?j';'g LISTING PAPER
siocks st phone NOW \ g s 1 x 8t nches — Plaimwith per, 2000
OSBDHN ~ " ED‘:E le i LA Orders d;:r?;:;::u::r 'r::;u{;r: of post.
“Telephone (0235) Ea:i‘:%?;:;:f:::ﬂfqﬁ £15 gﬂ;; :{fﬂ;‘m
6 z 5 5 1 vatwgee  SILENT COMPUTERS 24 hour CELLa‘:;?SGSnEﬁTEMS
5 Noxth Bar, Banbury, o ety gy A 71 BEDFORD HILL
microcentres ltd _ oxen. oxi6 o1F gescknict 801 3014 LONDON SW12 9HA
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Programmers... Analyst Programmers... Designers... Analysts... Systems Programmers...
Database specialists ... Consultants ... Technical Services Professionals ... Sales Support ...

Thinking of changing
your job?...

...then think twice

=

Think
Warwick Woodward Associates

Warwick Woodward Associates is one of the
largest and certainly one of the most successful
permanent recruitment consultancies specialising
in the computer industry.

We are always in touch with companies, large and
small, all over the UK helping them fill their
requirements for new staff.

Whether you have large IBM, ICL, Honeywell or
similar mainframe experience or have specialised
in the mini and micro computer side we would be
able to help you find a new position.

It costs you absolutely nothing to talk to us, so why
not ring Janet Chilvers on 01-734 7394 or mail the
coupon today.

|am interested in discussing my future

MName

Address

TelNo.(h)
Experience

WWPTN

Think
Span Computer Contracts

Span Computer Contracts is a highly successful

contract recruitment consultancy. For over 7 years
we have placed thousands of contract personnel in
both long and short term assignments. We cover
the whole of the UK and handle any type of
assignment, which means we want to hear from all
those of you considering a move into contracting
or those contractors who are looking for a new
assignment.

We think you'll be impressed with our overall
service so why not telephone Cathy Walsh on
01-734 7394 or mail the coupon today.

Mail the coupon to the Span Group of Companies, Freepost 37, London W1E6UZ. Tel: 01-734 7394,

| will shortly be available foracontract  [J
| would like to talk about ‘going contract’ [J

Mame 2 1
Address

Tel No. (h)

Experience

PCMSCC

| ot v
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Appointments

COMPUTER

SALES
C 23,000 INC

City and West End
Sales of Micros and Minis
Experienced people for
Wang, Nec and Fortune
Equipment

Details
01-833 0661/0664/0665/0666

KP PERSONNEL (AGY)

SALES EXECUTIVES

SALES EXECUTIVE — MICROS,
Major distributor requires micro sales executive based London EC1 to sell range of
ﬁistams Micros.
ah salary, car, to £18k.
SALES EXECUTIVE — MICROS.
To sall Apples, Osborne micros ¢lc. Based in SW1. Good technical background,
Basic Salary £12-£13k negotiable.
SALES EXECUTIVES — MICROS.
Te sell new system micro, 16 bit 8086 based. plus good range of application software
based SE1.
Total Income package £20k plus.
SALES EXECUTIVES — MICROS.
Good prospects with a major UK supplier to cover Greater London Area.
Basic to £10k. Car. £20k. :
SALES EXECUTIVES — MICROS.
Major systems house require sales execulives to sell netwarking micros.
Salary to £11k. Car. £20k,

Pius many other good sales vacancies

Telephone Tor details 150 Ragant Street,
SDS CONSULTANTS London W1R 6FA

Computer Personnel Consultants
After 8.00pm and weekends: 0444 458804

SALES PROFESSIONALS
£20,000-£50,000 + Car

Asanexample of the wide range of posts for sales specialists
that are known to us, we are currently seeking men and
womenwho have at least 3 years' over target high technology
experience for a company with locations in London,
Birmingham and Manchester. Prospects and earnings
potential are excellent.

If you are interested in this and many other posts, contact
Stuart Tait, The Lansdowne Appointments Register, Park
House, 207 The Vale, London W3 TOB. Tel: 01-743 6321 (24
hour answering service).

COMPUTER SALES EXECUTIVES
LONDON & HOME COUNTIES
— ¢.£23,000 0/T

THE COMPANY

Our client is a rapidly expanding company who are
involved in the sale of reconditioned |.B.M. computers
and plug compatible peripherals.

THE POSITION

The company now require two further executives to
follow up the many leads now being generated through
aggressive advertising campaigns.

THE CANDIDATE

The ideal applicant will be aged 25-30 years, be
educated to at least ‘A’ level standard, have had formal
sales training gained from a major office equipment or
computer manufacturer and currently be earning
approx. £15,000 p.a. within a major office equipment
supplier.

THE REWARDS

The successful candidate will be offered a basic
salary c¢. £12,000 plus a generous commission
structure. A new VW Golf GTi or 1 year old BMW will
also be available.

In strictest confidence.
Phone lan Whitemoss on 01-621 0666 or send a full C. V. to

All vacancies open to Male and Female applicanis.

MICRO HARDWARE/
SOFTWARE SALES

Package to £15,000 pa

Several client companies throughout the West Country
are urgently seeking sales persons for MICRO/MINI
COMPUTERS, BUSINESS SYSTEMS and SOFTWARE
SERVICES.

A Successful sales record in Micro or mini computers
is necessary for the more senior positions.

Positions are also available for applicants with

— a commercial data processing background
together with demonstrable selling ability.

or

—agoodsalestrackrecordinother productareasand

a knowledge of micros and business applications.

If you feel you could succeed in this expanding
market, contact Janet or Mike on (02720 25215 or
213928 (24 Hour Answering Service) or write to South

West Computer Resources, Recruitment Consuitants,
35-38 High Street, Bristol BS1 2AW.

SouthWwest
Computer
Resources

104
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YES IS OUR STOGK ANSWER -

—

- -
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+BBC & ACORNSOFT SOFTWARE * BBC BUGGY #* DISC DRIVES
% PRINTERS % JOYSTICKS % MONITORS % BOOKS AND MANUALS
% GAMES AND PUZZLES +* SERVICE * ADVICE

BEST FOR USERS BEST FOR DEALERS

Acorn and BBC users will find everything they want As Acorn's only official distributors we can supply

—and we mean everything—at our Nottingham retail store. anything you want, as soon as you want it.

For instance we have just been appointed distributors of Ordering Acorn and BBC products through us

the BBC Buggy, the clever little mobile featured in the means quick and efficient service. We are prompt, reliable
television series “Making the Most of Your Micro” and and offer excellent service back-up.

BBC software. Don't worry if you can't get to Nottingham. You will like our credit terms as well.

Just send us a SAE and we will send you a list of dealers, We can get you any Acorn or BBC product without
and details of our mail order stock. fuss and by using the official distribution channel you can
NEW! 200K DISK DRIVES be su r».?fc;foi Z?gwtpﬁﬁﬁilﬁgsaafgoﬂ?hvew service.

Upgrade your BBC Micro with our new 200K dual becoming an Acorn/BBC We have jyst been ,
disk drive. Designed to fill the gap between the Acorn dealer talk to us now. distributor fo, BBC Srointed Uk
100K and 800K disc drives, our 200K unit has already : the BBC Buggyﬂware and
won rave reviews and it’s ready now. It costs £389.00 plus COMING SOON —‘E’ DAY! :
£110.25 for the operating system. To order fill in the Yes it's almost here, the Acorn Electron, the
coupon below. microclr;mputer theAwholeBi%%ustry's talking about.

. S i Ml e e e s e e e e e ‘you are an Acorn/ dealer then you will want to
FTL e D 5BA_I be the first when the Electron is launched.
i Through us you will guarantee enough Electrons to
I 200K Dual Disc Drive(s) @ £389.00 {ine VAT) | keep your customers fully satisfied from day one —and
| Operating Systemis) @ £110.25 (inc VAT) Current Price List ony* L) FRee | keep you one step ahead of your competitors.
| revessscnamerore— puse oo essamcmesamnes | Leasalink Viewdata Software are the sole distributors for
| ne I féhe Loc%iﬁal program shown on BBC TV as well as
| s preadsheet. Eﬂ
I Address I
| | LEASALINE VIEWDATA
| Eost Code: T TH o | Scientific House, Bridge Street, Sandiacre, Nottingham
e e s et et —1 NGIOB5BA Tel: 0602 394000




COMMODORE 64 and 8000

FaperClip

Protessional Word Processor at aBreakthrough Price

s of numbers. 11) Add/subtract
numbers. 12) Supports most

ter quality printers. In fact,
uti supplied to

PaperClip™ performs all the advanced
features found in Word Processors costing
much more. . .

1) Full screen editing. 2) Copy/Transfer
sentences and paragraphs. 3) Insert/ tE b ge of the printer at
Delete sentences and paragraphs. 13) French and Math technical

4) Headers/Footers/Automatic page character sets
numbering. 5) Justification/Centering. available.
6) User defineable keyphrases.

7) Supports both cassette and disk.
8) Variable data — Form letters.

9) Horizontal scrolling up to

126 characters.

10) Insert/transfer/erase

Commodore

8000 £149 + VAT
4000 £129 + VAT
64 £ 86 + VAT

64 version includes all
features plus Soft-load
Alternate Character Sets and
Extended Text Storage Area.

Dealer enquiries welcome.

Micro Marketing
PO Box 28 "
Henley-on-Thames
Oxon. RG9 1PF




