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In the face of last week's
onslaught from Atari, Com-
modore has re-grouped. It can’t
match Jack Tramiel's new
outfit for numbers, but the
three new systems demon-
started as far apart as Las
Vegas and Birmingham will
carry its standard into battle

this summer.
OUTPUT

SPECTRUM novelty

The character set on your Spectrum can come in all shapes and
sizes with our routines to interface to Basic programs.

Coca-Koala
1’ the real thing, a program to let Commodore 64 owners turn
tabl, hi i i

their Koalapad hi blets to more
than pretty doodles.
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Grand alliance
plots IBM’s fall

Digital Research has

announced a project that may
do to IBM what DR's GEM
threatens to do to Apple’s
Macintosh.

DR president John Rowley
told a seminar in London that

Brush up your BBC Micro's trigonometry with this sine curve
program to add to your wavy line store.

HARDWARE

SHARP scores 24

With an 8086 and an NEC graphicschip, the Sharp MZ5600 looks
fast enough to give most of its rivals in the PC stakes a run for
their money — and GEM is on the way.

PERIPHERALS

PresentArms 30

We gul robots on parade with an inspection of arm-waving
machines from Colne Robotics and Fischertechnik. They may not
change your life but you should discover what your right

Armdroid’s for.
COMPETITION

Wina SPECTRUM disk drive 33

We've got together with Spectrum dealer Micro Interface to offer
you the chance of winning one of three superb Timex disk
systems, Throw some salt over your shoulder, spit three times for
luck, and give it a whirl.

Domine 38
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his company will release an
upgraded version of Concur-
rent to run all software
written for both PCDOS
‘Topview without modification.

Dubbed Concurrent DOS-
286, it is a dedicated operating
system for Intel’s 80286 micro-
processor — the powerhouse in
IBM’s AT machine. DR says:
‘Concurrent DOS-286 will open
up the market significantly by
enabling systems which are
based on the 80286, but which
are not necessarily IBM com-

patible, to run IBM DOS ap-
plications unmodified.

The occasion of the
announcement was billed as 'a
joint seminar’ held in Londen,
Tokyoand New York by DRand
Intel. The three-day interna-
tional event graduaily emerged
as a platform from which DR,
Intel and several other col-
laborators launched an attack
on IBM’s near-monopoly.

Sharing the platform in Lon-
don were ICL, Software Pro-
ducts International (producer
of Open Access on the IBM PC),
and Professor Martin Healey of
the Universityof Wales. In New
York Ashton-Tate joined in

Most direct of the speakers
was Ninian Eadie, director of
ICL’s office systems division,
who termed IBM’s market posi-
tion ‘not healthy for the indus-
try or the end user’.

John Rowley summed up the
promise of the 80286/Concur-
rent DOS project as ‘compatibil-
ity with IBM and, at the same
time, it will open the door to
innovative system designs’.

ICL and Acorn, on its top-of-
the range ABC machines, have
already signed high volume
licences for Concurrent DOS-
286 which DR intends to ship
before June this year.

Microvitec moves to touch screen tutoring

Touch screen technology is set
to invade the nation's class-
rooms. Microvitec, manufac-
turer of the top-selling monitor
in schools, today (Wednesday)
unveils the Touchtech 501.

At £210 (plus VAT) the
Touchtech is a stand into which
a standard metal cabinet Mic-
rovitec menitor is fixed, with a
screen bezel which houses
infra-red sensors.

Infra-red beams are projected

across the front of the monitor
screen and the sensors detect
when the beams are broken.
The exact coordinates are fed
back to the serial port of the
micro.

The system is ideal for soft-
ware involving a choice be-
tweenone or morealternatives.

The Touchtech 501 works
with the BBC Micro; models to
work with other popular micros
are in the pipeline.

‘We check out three programs for serious star-gazers. Will they
eclipse Elite? Can they outshine Star Wars? Judge for yourself.

Monitor 1 |Microwaves 9

Atari stars dule in spring, this

Atari’s new stars due for spring UK debut

Atari’s Las Vegas show-stop-
perscould be in the UK as early
as April at prices close to
straight $1/£1 conversions.
The six new micros from
Atari’s US stable (issue 95) are

report, page 4; Sinclair lines up
QL peripherals, page 5.

page; e takes stock |SoftwarePreview 33 | due to make the UK journey by
after Las Vegas, page 2; Home May: ir th 's
Front goes in for prediction, | ChessExpanders 34 | UK subsidiary. But one of
page 3; Which Computer? Show Atari’s leading UK distribu-

Martin Bryant's White Knight
is cornered in our regular look
at the micro chess board.

§

T
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ndom Access 7

Get it off your chest on our
weekly letters page.

Reviews and pictures from the
games the snow can’t stop.

Billboard

]
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Quit

tors, Silica Shop, is giving an
April date for the machines to
make their appearance.

A spokesman from Silica
revealed that he expected the
XE 8-bit range to be available
in late April with the ST range
following shortly.

On pricing he said: "We esti-
mate the XE range to sell from

around £150 to £400 and the ST

range won't go above £700.
This would be virtually a $1/£1
conversion from e prices
announced in the US.

In fact, Silica expects to sell
the 65XE for under £150, the

65XEM with amusicsynthesis-
er for less than £400 and at the
top end of the XE range the
128K 130XE and the 65XEP
nearer the £400 mark.
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CES

'ﬁﬁu’;iodore covers

new angles at Vegas

‘We make no apology for taking
our coverage of the Las Vegas
Consumer Electronics Show
into a second week. There was
too much on show to do it full
justice last week — and the
Commodore machines in par-
ticular deserve a closer ex-
amination.

One of the biggest dis-
appointments was the non-
appearance of Amiga's Lor-

avastly improved version of the
old Commodore 64's Basic 2.0.
Not only can the 7.0 handle
sprites and high-resolution
graphics from Basicbutithasa
number of structured features
that computer buffs love, such

as DO — LOOP and BEGIN —
BEND.

There is 64K of ROM farthe
128 mode: 48K for 7.0 B.

machine has not just one, but
two compatibilities.

The 128 will be selling at
around $300 from this spring
and every indication is that the
64 will be reduced. There is
uncertainty over what will hap-
pen to the Plus 4 and C16.

Commodore is also joining
t.he lap-held handwagon by
the d

16K for the improved Disk
Operating System

The 64 mode is 100 per cent
compatible with the Commod-
ore 64, ensuring a whole range

e

raine, the 16-bit computer ac-
quired by Commodore, but it
showed two new products which
both look like winners.

The Commodore 128 is a
triple processor computer with
6510, 8502 and Z80 micro-
processors. Like the Atari ST,
the 128 has a pml‘mmnal
keyboard with numeric keypad

Trim peripherals — Commodore’s add-ons for the C128.

of games software for the 128
before its launch.

It also supports all the 64's
peripherals, so 64 owners can
upgrade their machines with-
out having to throw away
peripherals and games.

The third mode is CP/M,
running on a ZB0OA processor.
The Commodore 128 will there-

and a whole new range of
peripherals.

When switched on, the com-
puter initialises to 128 mode
which has 58K RAM available
for Basic text and a further 64K
for variables and data st.orage

Commdors LCD — great whi hope inthe ight-weight divsin.

fore be able to run business
software such as Wordstar and
dBase IL.

The 128 is a revolutionary
machine for Commodore. First,
the 128 has an improved Basic
Second, and most. important,

This is run b
new 8-bit 8502, which is unm—
patible with the 6502 (BBC
Micro) and 6510 (C64’s cpu).
The Basicis version7.0and is

the 1281 hother
computers. Commodore has al-
ways made its machines totally
incompatible with anything
else in the field, but this

Weighing approximately 'llhs:
the Commodore LCD has an 80
by 16 column liquid crystal
display which is bigger than
Epson's PX-8.

It runs on the CMOS 65C02
which is yet another version of
the 6502 and has 96K of busi-
ness and telecommunications
software. The LCD also has a
built-in 300 baud modem and
runson rechargeable batteries.

LCDhasBasic3.6,and 32K of
CMOS RAM. The keyboard is
strange. The photographs in
press hand-outs showed a nor-
mal full-travel keyboard but
when the machine turned up at
the show it had different, flat-
tish, keys.

The 128 and LCD indicate
that Commodore is moving out
of the games computer market
into middle of the road business
computers. The departure of

Spectravideo showed their
latest MSX with disk drive
included and most of the manu-
facturers are hoping to launch
these ‘value added MSX’ sys-
tems in the US.

Although most manufactur-
ers will not comment on launch
dates or prices, Harry Fox,
founder of Spectravideo and
now a spokesman for Microsoft
commented that MSX will de-
finitely be launched in the
United States this autumn at
prices between $200 and 8300.
He said that as most American
manufacturers are moving
away from the lower end of the
home computer market, MSX
will soon dominate the field

Panasonic, Sony and Pioneer
now have video superimposi-
tion units and video editing
facilities for MSX. Pioneer
made an impressive demon-
stration of its MSX laser disk
system, Palecom, which showed
a new game called Star Fight-
ers produced by ASCII's high
technology laboratory. Star
Fighters has graphics gener-
ated by a super mini VAX
11/780 with the MSX game
itselfsuperimposedon top of the
computer generated image, re-
corded on the laser disk.

Sinclair's radio wrist-watch — stealing the QL's thunder.

CBM from this field is a perfect
opportunity for the MSX crowd
to move in.

MSX circus hits
town at last

After all the-will-they-won't
they speculation, the MSX cir-
cus hit Las Vegas by showing a
whole range of computers. Mic-
rosoft played host to almost all
the MSX manufacturers in
Japan, Holland, Korea and the
US. The MSX stand was satu-
rated with computers in many
variations.

The current trend in MSX is
to have a built-in 3.5in disk
drive. Sony, Panasonic and

Of all the manufacturers,
New York-based Spectravideo
showed the largest number of
products. Spectravideo now has
MSX Express which is a full
64K RAM computer with a
3.5in disk drive built in. Also it
has R5232, 80 column card, and
modem cartridges. Spectra-
video was the first to announce
a Local Area Network (LAN)
for MSX which enables 32
systems to be connected.

Toshiba showed the follow-
up to its HX10 MSX computer,
the HX-22. This has much
betterstyling than its predeces-
sor and has a word proces-
sor written by Broderbund Soft-
ware. Toshiba’s machine is said
to be ready but it is waiting for
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other manufacturers to launch
their products in the US.

Sony and Panasonic display-
ed similar machines, both with
separate keyboards and built-
in disk drives. Philips’ latest
VG8020 48K MSX was also on
show for the first time.

The MSX stand also hosted
three software companies, In-
focom of Zork fame, Lisp Com-
pany and Nexa Corp. Infocom
displayed its latest interactive
detective game called Suspect.

The Lisp Company showed
its Logo, which it claims is
faster than Digital Research’s
DR Logo. Nexa Corp also
showed an impressive F15
Combat flight simulator.

Konami had a large stand
adjacent to MSX's, showing six
new MSX games.

Not to be outdone by Epson
and Commodore, NEC laun-

NEC out —

$100 when it goes on sale in the |
US later in 1985.

The watch component in-
cludes all standard time and
calendar functions, 24 hour
alarm with hour chime, and
light. The radio operates on a
1.5 volt battery housed in the
watchband's clasp.

The radio antenna is entirely
self-contained  inside  the
watchband. The miniature
loudspeaker eliminates
need for a separate earphone

Sinclair has also announced
that the QL will be on sale for
$499. US sales will be con-
ducted exclusively via mail
order from Sinclair's US office
in Boston but in thisage of mass
marketing and high perform-
ancemachineslikethe Atari ST
and Commodore 128, QL may
turn out to be doomed from the
beginning.

The one and only British

the B401A and friends.

ched a follow-up to the much-
acclaimed PC8201. The new

8401A is a battery-powered
lap-held with 64K RAM. The
LCD screen is 80 by 16, which is
the same size as Commodore
LCD and twice that of Epson's
PX-8. The screen is placed
inside a lid which protects the
key! in transit.

The PC8401A also has a 300
baud built-in modem and tele-
communications software
which can emulate a DEC
VT100 terminal. It's a CP/M

compatible machine, and
Wordstar and Personal Filer
are included in ROM.

The price is set to under
$1,000, similar to that of CBM
LCD and Epson PX-8.

The biggest surprise for any
British visitor to CES was
undoubtedly the Sinclair wrist-
watch radio. While Sinclair
announced its ‘car’ in the UK,
here at CES it gave a preview of
the world's smallest FM radio.

British presence

is worth watching

The biggest surprise for any
British visitor to CES was
a compact FM radio. The result
is a totally portable radio time-
piece which will sell for under

software house at CES, Master-
tronic, introduced a range of
arcade games on disk for the
Commodore 64. The price is set
at $9.99 which sounds incred-
ibly expensive by British stan-
dardsbutintheUSitisseenasa
major price breakthrough for
computer software. Previously
most 64 games sold for around
$20 to $30.

The first ten games to be
launched in the US include
Chiller (without Thriller) and
Monty Python's The Quest for
the Holy Grail.

e company has alrsady
s0ld 140,000 programs since its
October debut in Canada and
hopes to repeat the success in
the US

A new Silicon Valley com-
pany called Soniture showed an
unusual device called a Space
Tabulet. This comprises a re-
ceiver frame that can be placed
on top of the computer display
and a pencil-like pointer (trans-
mitter) that you hold

It acts like a light pen but the
receiver frame can detect the
position of the pen in three
dimensions using ultrasonic
waves.

This ingenious device is to be
marketed in Britain by Dragon
off-shoot Touchmaster.

the

be paying more for the same

The most obvious way to keep
the existing profit margin on
what they sell is to bump prices

up to compensate — but the

4] trendoverthe whole industry is

in the opposite direction. Prices
fall re ly. The competition
for sales is w intense that a
price increase from one com-
pany would probably drive it
immediately outofbusiness. Go
to the wall, go directly to the
wall, donot pass Go . . .

There isn't any prospect of

= ?sfety in ldln thh:’ Manu-
facturers couldn’t orchestrate a
An Apple a day keeps | coordinated pricerise toprotect

rumours at bay

An old favourite has just been
re-issu from the Stale
Rumours and Baseless Predic-
tions Department. Apple won't
survive 1985, it says. The same
thing was said this time last
year but 1984 didn’t rhyme
with ‘survive’ so nothing came
of it.

I¥'s comforting when life is
predictable in this way. Old
Moore could put a regular
insertion under January in his
famous almanack: ‘Heavy snow
blankets Witney; royal corgis
whelp; doomsayers point finger

It's a

themselves. Even the MSX
manufacturers found their
‘members breaking ranks when
the general level of prices
looked unacceptable. In the
business micro market if [BM
was to put up the price of its PC,
one or two others might
away with following suit.
rest would simply increase
their production and rub their
hands happily.

So the companies are facéd
with a dilemma. Their costs are
rising but their prices are
already under pressure
downwards. Some of them will
already be operating uncom-
fortably close to the edge of

at Apple Computer.’
of Apple’s

success that the competition
should regularly claim todetect
signs of terminal illness in the
company. "The Mac can’t suc-
’ they cry, and then they
Tush out to implement Digital
Research’s GEM so that their
aystems look like a Macintosh.
My almrly looked like an
because IBM compati-
bility takes less in the way of
imagination.

.l:uttmgmmem
wherever they can just to stay
inbusiness. Many will have few
opportunities of improving pro-
ductivity and absorbing the
extra costs that way.

For a while, they may be able
to absorb these costs and keep
prices competitive by cutting
their mark-up. The unofficial
cost of building a Macintosh is
8500 —ifthat figureisaccurate
Apple still has some room to
Butitisn't a recipe

Apple’s
a matter of reaumable publu:

for long-1 wrmfsuceen The next

interest, but it’ irtosi ]e
Apple out as the runt of

litter. chuu]dmakeausefor
any number of micro makers

is de-
veloped from the profits made
by the present generation.
Undar ﬂmn nmunatnnms.
the m

coming under a lot of p
in the next few months, and
arebetterreasonsthanan
intuitive leap for doing so.
falling pound, for exam-
ple. It may not be ha much
impact over in Cymcan%ulley
land of high tech

have a c]esr edge. A computer
maker that also produces (for
the sake of argument) a best-
selling roller-skate powered by
a hair-dryer motor might be
able to cover a loss on his

tions from the

constant sunshine, hut in t.he
UK there will be pricing poli-
cies in tatters all over the

country.

The one dollar pound has
been a fact of life in the micro
industry for a long time, but
that dates back to when the
pound stood above $1.40. When
the official rate starts to draw
close to £1=§1 something will
have to give.

Anybody who imports sys-
tems or components will have
noticed the difference. In most
cases they’ll be paying in dol-
lars, which is to say that they'll

pmfni on his roller-skates. Big
companies can erect similar
bulwarks by drawing on re-
serves set aside for those rainy
days.

But companies with only one
line of business and one main
product could be in trouble.
Maybe that's why people al-
ways pick on Apple, whose UK

ss David ock admits
that a lot depends on the
Macintosh. But it's obvious
that a number of other com-
panies are going to feel the cold
winter chill before Apple does.

David Guest
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"§_hy_'jcommodore PC
has nothing to hide

The Mad Hatter is live and
C

desktop IBM  compatible
machine. Both are built
around the 8088 processor.
The T1100 comes complete
with 256K of memory and an 80
by 25 line liquid

well, if 's Alice in
Wonderland performance at
last week's Which Computer?
Show is anything to go by. The
company had its new PC-com-
patible up. and running, but
wasn't saying anything about
its price or capabilities, so you
could play with it provided you
didn't mind Commodore not
telling you how to play with it.

Similarly, although a ‘full
support package’ for the
machine was unveiled to ex-
isting dealers, Commodore
wouldn’t say what the package
comprised. Ifit's at all exciting

rlpbe happy to hear from tame
Commodure dealers
ymmodore is apparently
sensitive to allegations that it
has pre-announced products in
the past, and has therefore gone
over the top on the rebound by
installing padlocked zippers on
mouths throughout its public
relations department.

The box, however, looks nice,
if a trifle large, and those nice
people at Commodore are pre-
pared to admit it's a 16-bitter.

From other sources we can
tell you that the Commodore PC
has plenty to be shy about. Its
8088 runs at 4 TMHz, n.s 256K

of RAM can d to

Toshiba T1100 — no tosh here.
crystal display.

The larger T1500 desktop
claims full IBM compatibility
and has 128K RAM, either dual
5. 25m floppy or ﬂnppyﬂhmd

drives and, unlike the
lBM a colour grnphlcs inter-
face is included as standard.

Ascertaining prices for these
machines was a process fraught
with difficulty. Without a
translator present, the charm-
ing and helpful Toshiba repre-
sentatives chose to answer ev-
ery encﬂ.ury whatever its aim
with the words: TBM com-
patible’.

Leather-bound
ABMs whip market

Not everybody’s approach to
1BM compatibility was as lack-
lustre as Commodore’s. ABM
C dl b

640K, its ]2ln monochrome

monitor offers 640 by 200 pix-
els, and there are five expan-
sion slots besides parallel and
serial interfaces. You can have
two 360K floppies or one floppy
and a 10Mb hard disk. This
combination sounds depress-

ingly familiar.
The machine is due to be
launchedinthespring as part of

Commodore’s ‘offensive’ on the
UK business market. It looks as
though it could get stuck in the
mud

Toshiba inscrutible
about new releases
Toshiba made its entry into the
businesscomputer market with

two machines: the T1100, a 7lb
portable and the T1500, a

P tart-
ing at £1,095 in three styles —
leather-bound, Kaypro-clone,
and specially toughened.

These are called respectively
the Ambassador, the Envoyand
the Commando. They’re driven
by 8088s with 128K and twin
320/360K floppiesat thebottom
of the range.

Thmugh its Far Eastern con-
nections ABM also imports two
desktop machines from Sun
Electronics the Suntac
PC6000 and PC6700 are also
MSDOS compatible.

But the company aims to

build systems in this country.

Tandy all-in-one
best yet to come

Tandy has unveiled the latest
addition to its wide range of
business microcomputers. The
Model 1000 compares

favourably with the IBM PC‘
with a lower price and colour
graphics supplied as standard.

For £1,099 the Tandy 1000
has an 8088 processor, 128K
RAM (expandable up to 640K)
and a double-density 5.25in
disk drive giving 360K of stor-
age when formatted.

Included in the price is
Deskmate, which gives you a
simple word processor, electro-
nic spreadsheet, filer, com-
munications program, diary
and mail package.

1t is not intended to compete
with the larger packages that
are about, such as Lotus 1-2-3,
but is designed so that any one
who buys the machine will be
able to use it without having to
spend any more money.

But the version of MS—Wm
dows that graced the 1000 on
the Tandy stand is still not the

lished production version.

ummer is the best guess on the
availability of Microsoft’s elu-
sive Windows.
P

Sagesoft/0C|
drive for Sinclair
Sagesoft is a company wi'h
designs on the QL —
Accounts will shortly be nvml
able through Sinclairat £89.95,
including VAT. This may seem
an unpleasantly high price to
you, but versions for the more
conventional business ma-
chines come in at £375,

the Abbeydale Designers'
SPDOS disk drive for the Spec-
trum, which is being marketed
by Watford Electronics. OCP
revealed its ‘silicon office’ con-
cept, which is intended to turn
the Spectrum into a business
system, and which is based
around SPDOS.

The first disk program out of
the traps is Stock Manager,
which is l.o be followed shortly
by Purchase Manager and
Sales Manager.

OCP wins the accolade of
beingone of the first mmpanies

ving software suppol

PDOS, thenthernalxbl! hemg

HiSoft, which is scheduled to
issue its P: program in
SPDOS format.

TiI MSDOS shows
friendly front-end

Fronting up the Texas Instru-
ments stand was the Prolite
portable, launched in the UK
ten days . But TI also
demonstrated some of the fruits
of its extravagant spending on
artificial intelligence — a nat-
ural language front-end to
MSDOS and an expert system
on a micro.

Tr'sargument isthatsystems
that treat you like an idiot are
fine when you're finding your
feet, but after six months 1t may
become a little tiresome. So its
friendly front-end to MSDOS is
something that you can switch
in and out of.

Not that you have to type in
complete English sentences to
work your way through it —the
selection of English commands
is by a rotating series of menus.
It costs £75.

the QL program i

a bargain

Sngvsuﬁwxll also be convert-
ing its payroll program, and is
working on an unspecified non-
business project for the QL.

Meanwhile, Oxford Compu-
ter Publishing provided the

vehicle for the first showing of

Antipodean micro
stages a return

There wasn't a tinny of Fosters
in sight on the Australian
stand, but the Dulmont Mag-
num has found a UK distribu-
tor and could soon be a regular
feature of trade shows.
Professional Micros, of Long-
stanton, near Cambridge
(0954-81991) is supplying the
£2,195 portable in this country.
e machine, with an 80186,
SGK of CMOS RAM, 128K of
ROM, and a flip-up 80 by 8 LCD
sereen, weighs about 8lbs and
runs MSDOS.

Trilex puts colour
into its Doodles

Back on the genuine IBM front,

ilex was showing a colour
version of its Doodle Computer
Aided Design package for the
IBM PC and Olivetti M24.

Doodle is a competent design
package, and it is compatible
with IBM DOS files.

It costs around £600.

PCN JANUARY 261885
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DK Tromics, new owner of Currah
Computer Components (issue
95) is now putting the finishing
touches to Currah's Micro
Source. This high level assem-
bler for the Spectrum was the
last product Currah was work-
ing on before it went under. DK
Tronics says that Micro Source
will be available in a month,
with versions for other popular
computers following later.

Cheetah will domate all profits
from salesofits game The Perils
of Bear George to the Ethiopian
ﬁumnem]mfn peal. Universal

ftware is T chipping in
£1 50 from each sale of its £2.99
Starship Adventure game for
the Dragon.

Lynx fans with that neglected
feeling can take comfort from a
new surge of interest in their
micro. Phoenixx Soﬂ.wﬂm (no

QL — one today,

jam tomorrow

Sinclair is celebrating the first
birthday of the QL with acres of

arl\rertlsmg and proud promo-
tions. Keen wait-watches will

Sinclairisstill making prom-
ises, of goodies to come. "Two
things are now certain about
QLsoftware,' theadvertclaims.
‘First, theres going to be plenty
oﬁt.Andsemnﬂ.it’sgcingmm

new for

notice that the company has
lost none of its '28-day delivery’
panache.

‘Seehow far we've come,'says
Sinclair as it details the soft-
wareand hardwareavailableor

microcomputers .
‘At the moment, them are
well over 100 software prog-
rams in development,’ it proud-
ly trumpets.
Nice to know there’s jam
tomorrow . . .

plnnnud for the QL. Languages
from Computer
One, Micro APL and GST.
Applications from Psion, Har-
court and Accountancy Soft-
ware. And a range of peripher-
als from Kaga, Quest, CST,
Miracle Systems and Sigma
Research.

However, the hard disk
‘availableshortly from Quest’is
still some way off delivery. ‘We
don't know when it will be
available,’ said a Quest sales
executive.

Snmnlarly, Questa memory

Sinclair milestone
marked by gold QL

Are you one in five million? If
youown one of Uncle Sir Clive's
micro marvels you are. Sinclair
celebrated the sale of its five
millionth micro at the Which
Computer? Show last week by
holding a free raffle for a gold
painted QL. Well, it perhaps
makes a welcome change from
"youcanhaveany colour provid-
ing it is black’.

relation to the
Phoenix Software) is releasmg
Jet-Set Willy at £7.95 for the
48K and 96K Lynxes. A version
for the 128K model is on the
way. ' Phoenixx (0928-35525)
claims the support of Romik,
Gem and Level 9 in its effort to
give the Lynx the kiss of life.

Database Software’s Mini Office —
rated ‘quite exceptional value’
by PCN’sreviewer inissue93 —
isdueoutin new versions forthe
Amstrad and the Commodare

stillin the
pending category. The 64K and
128K boards are due "any day
now’. But the 512K board is in
the'don't know when' category.
Interestingly, the peripher-
alsand add-ons from Quest and
other third party suppliers cov-
er almost exactly the list of
products that Sinclair implied
at the QL launch that it was
developing itself.
The non-availability of the
hard disk is particularly intri-
gumg Fnr lhe rest of the

graphics for an amazing £5.95.
The new versions should be on
sale by the end of the month
through Boots and WH Smith.

Software Projects and Ocean have
patched up their differences
over the use of the Hunchback
character in computer games.
Ocean has withdrawn its legal
action against Software Pro-
Jjects and has allowed it to go
ahead with its Hunchback at
the Olympics game. In return,
Software Projects has acknow-
ledged that Ocean owns the
copyright to Hunchback and
will not be pmducmg any other

e pack theusera Sinclair
rud:mentnry word processor, | could suggest that it was al-
database, spreadsheet, and | ways intended that they would

be developed by third parties.
ButQuest's Firefly, of course,
can only be used for CP/M and
not QDOS. So how much longer
will users have to wait for a
version that works with the
‘QL’s own operating system?
And for a machine that has
been around for a year there is
still a depressingly small
amount of software around. As

Micro Power hurls
down the gauntlet

"Probably the most challenging
game ever devised for the BBC
Micro". That's Micro Power’s
catch phrase for Castle Quest,
and from what we've seen it's
not far short of the mark.

Micro Power is staking a lot

on the game; there's a £500
high-score competition and if
you crack the game within
three months of purchase, Mic-
ro Power will pay you £1. Mind
you, the game cost £12.95,s0 a
less-than 10 per cent refund
isn't much to write home about.

The game is basically an
arcade platform affair, with
some unusual features. There
are a number of problems to be
solved which require rather
more thought than normal
arcade games.

Research Machines
cuts disk prices

School micro specialists Re-
search Machines (RML) has cut
the price of its hard disk drives.
a 10Mb Winchester and con-
troller now costs £2,344 and a
20Mb Winchester and control-
ler costs £2,771.

The controller can handle up
tofour Winchesters and RML is
quoting £1,536 for extra 20Mb
drives. The prices don't include
VAT, so they still look over-
priced. But schools do get an
educational discount.

sers preferring to opt for
high capacity floppies mlght
like to know that RML has culf
the priced of its quad denslby
drives to £924 which is only
£1256 more than the cokt of
RML's double density drives.

lmmmum—mu-u-f-mfmxmam

recently as N ber, Sinclair
was issuing to the press in-
formation claiming that ‘the
extensive lware develop-
ment is paralleled by extensive
software development activi-
ties involving over 200 houses’.

mode and £136 for

Mﬁlnuh-m

mode, it
h-ﬂa—hhw“hhmmh\-ﬁl‘ switch from DNCS

(0706-67567) is reasonably

to Inmac's devices of the

priced compared
same ilk. Inmac’s Centronics box costs £258 and its RS232 £223. In

addition, DNCS has a 32K buffer-to-T-

RS232 interface on their micro. It costs £228.

games

There are now more 16-bit micros
being launched than eight-bit
machines. Who says so? BIS-
Peddar (01-633 0866) which

a Quick

Guide to microcomputer sys-
tems. According to its latest
figures there are now 295 eight-
bit micros on the market, 185
16-bit machines and 71 32-bit
machines. Depressingly, 64
micros are described as being
IBM compatible. In 1984, 191
new micros were launched of
which 88 were 16-bit and only
64 eight-bit.

RADIO
PROGRAMME DATE & STATION AUDIENCE
Using your computer Starting Wednesday May 1, 11.40-Noon, Radio 9-12-year-olds
4 VHF
at work June 12, 19, 26, 11.40-Noon, Radio 4 VHF 9-12-year olds
Thn Mole concept May 16, 00.30-01.10am, Radio 4 VHF General public
Uniformally accelerated motion May 17, 00.30-01.10am, Radio 4VHF General public
w
Micro Live February 8, 6pm BBC 2 General public
March 8, 6pm BBC 2 General public
From October 1985 the programme goes weekly
The Learning Machine ‘Weekly starting March for seven weeks, General public
late night BBC 1
Computers and the disabled Starting June, five weekly programmes General publ

For those dreary days and nights when time drags, here are the BBC radio and TV programmes.
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| EXCITING NEW SOFTWARE
FOR YOUR MICRO

[
Vu-Type Professional

hanced

BC Mod 1 BBC Mode! B Disc
£18.40 (Cassette version still ovailable: £16.10) £21.95 (approx)

All software is for the British Broadcasting Corporation Microcomputer
except where indicated.
Prices include VAT  Available from booksellers and computer shops.
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In cases where m;xllrpie key
presses aren 't needed, a call to
ROM atadd: #79

FILE
Oh and before the eight

(decimal 121) returns to the

ASC[I value of the key being
in the accumulator.

Befure calling this routine

# FDTC must be cleared, for

example:

X0r a clear accumulator

| s\

N\

sontellsmethat
it is much easier to convert
VU-FILE with Trans-Express
—Iknow, but I wrote the article
before Trans-Express waslaun-
ched.
CarldJ Lawrenson,

Preuor Merseyside.

I I\II \\”I”H\ﬂ Mk

Pull out your pens and
printers. Send your
letters to Random Access,
Personal News,
62 Oxford St, London W1
1d (FD7C),a
Ga“II'IE for . f:el)} #79 get ASCIL of current | ' | w TITLE PUBLISHER MACHINE  PRICE
a Memotech. . . This returns the ASCIIvalueof | "1 1 Ghost Busters __ Activision __ SP.C64 ©9.95
1 was most surprised to read |thecurrentkeyor‘Q’ifnokey is 2 3 Match Day Ocean SP £6.90
youranswer totheenquiryfora | being pressed. The routine pre- | 32 Airwolf ETite 5P 6955
computer uffering‘ backgam- serves all but the AF registers. 4§ DTsDecathion  Ocean SP, C64 £7.90
mon, chess and bridge (issue |NicJoynson, 5 7 Knight Lore Ultimate Sp 9.5
). Christchurch, Dorset. T v T AC F15.00
As the only magazine, in my 6 6 Elte . corae i
brief experience, to print | Unravelling another 7 4 3DStarSirike  RealTime __ SP 2595
Memotech listings, 1 would | link in the chain 8 8 Skool Daze MicroSphere  SP £5.95
have expected you to recall that 9 9 HunchBack Il Ocean SP,C64 £6.95
this excellent machinecanalso |1 am glad that Mr Smith | 573 ifi of the Gods _ Ocean SP 7995
offer  pontoon,  blackjack, g"“g{‘;'“ ot A:':“s* e 3:3 11 11 Doomdark's Rev. Beyond SP £9.95
draughtsand 11 o . 7 5 Z
th:t:ﬁree?:ql::;;:] aswellas mulation if not practical ap- 12 10 E%elm.'ll le_ﬂl Records S.P.CSd £12.49
However, pleage ¢ on the P1,c§tiﬂ“ from my amdg, Un- | 13 12 bl,alHDfKarnalh Ultimate C64 £9.95
good work with, perhaps, a | chaining VU-FILE (issue86). | 14 17 Raidover Moscow USGold C64 £9.95
games listing or two, to con- | He is quite correct in saying | 1518 Booty Firebird SP, C64 £2.50
vince the computer buying pub- | memorycanbe furthersavedby | 16 16 Combat Lynx Martech SP.C64 E8.95
lic that the one reason for not | theuseof VAL(Thada1KZX81 (77 — Spy Hunter US Gold Co4 £9.95
buying a Mematech, ie lack of | to0). However in order to sup- | g Tmpossible Mission CBS/Epyx &1 £9.95
software, no longer exists. m‘:l g hG:‘?:rt‘g rﬁa”mﬁ;’; gg‘; 19 _— Pole Position AtariSoft Various £7.99
1?(;?3'1;:;:5’ = e ast of VALs | 20— IntSoccer C e C6d £7.99
. and SGN Pls are going to
...and hdding the achieve that. It was my inten- SPECTRUM COMMODORE
tion to make the conversion as
key to the MTX simple as possible. WY W WM WG
Although the technique for However I think it's time for 1 GhostBusters £9.95 1 Ghost Busters £9.95
fa?:gd the ,hgfmi‘;'-‘?“}}: PCNtobend over andtakea few 2 MatchDay £6.90 2 StaffofKarnath __ £0.95
eyboar by Ket confusionover the | —§~ A5 Welf £695 | — 3 RaidoverMoscow  £9.95
Hook (issue 75) is fast (in [ filenames is due to a couple of 4 EnightLo 995 4 Boot, 250
machine code) and detects mul- | misprints. To clear up any SkooiD: re = D? );) o 790
tiple key presses, it is still |confusion there are in fact two 3 koot lese S8 2 11 sLwonthion -
cumbersome to work out the | mistakes. There should be a | 8 DTsDecathion _ £6.90 6 SpyHunter ____ £9.95
sense-bytesforeach key. Thisis | space between VU-CODE and 7 Giftofthe Gods £9.95 1' Impossible Mission £9.95
especially true when ASCII | MD in the savE . .. copk state- 8 DoomdarksRev £9.95 HunchBack IT £7.90
values are required for the key | ment, and as Mr Smith points 9 Select1 £12.49 B IntSoccer £7,99
currently depresss out, Vu-File should be VU- 10 HunchBackll £6.90 10 SummerGames £14.95

MICROS

BELDW £1,000 ABOVE U 000

TW MACHINE PRICE TW MACHINE PRICE
1 Spectrum £125 1 IBM PC/XT 390
2 CBM 64 £199 2 ACT Apricot ,760
3 Electron £199 3 Com 795
4 Amstrad £349 4 Olivetti M24 595
CBM 16 £140 Dec Rainbow £2,350
BBCB £399 Televideo 1605 £2,640
Atari BOOXL £125 k. Wang Professional £3,076
MSX (series) £250 ITTExtra £1,985
Einstein £500 9 EriccsonPC £2,096
0 Sharp MZ700 £250 0 Macintosh £1,795

These charta are compiled from both independent and multiple sources across.

Dnerumr in high streets during the week up

to January 17. The games chart ted every week. The prices quoted

are for the nD-fn]ls :m)d;'l and mnludz VAT. Information for the top-selling

micros is culled from retailers and dealers throughout the country and e

updated every manth. PCN Charts are compiled exclusively for us by RAM/C,
can be contacted on 01-892 6596
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Approaches to
anagram cracking

this tends to produce a lot of words
‘which are nonsense.

| can see two ways round this.
Mhmlhlﬁhdhﬁﬂm,ﬂh

7 OUTINE ENQUIRIES

Suffering from circuit crunch or data dyslexia? Want some sound advice on speech synthesis

or the best type of printer? Then consult the experts. But remember, no SAEs,

Evelyn House, GZWMMW]AZH&

PCN,

ques, you'd still face the mam-
moth task of typing your dic-
tionary into

Thesecond alternative would
be more straighforward but no
less long winded, since you
would have to formulate hun-
dreds of rules then enter those.
For reference material we
would point you at a good
library which should be able to
come up with some readable
bcmks on semanncs A further

ﬂlrmdmwm.l:llywwlm
how Psion coded its

try a book on codes
and ciphers. ln the days bel'ure

suggest a source of rules for Idhr
arrangements in English words? Tall
order, eh?
Lucy Jones,
Maldon, Essex.
AEirst‘ we can't tell you how
sion coded its dictionary.
We suspect the company is
sitting on that information.
However, data compression
techniques are fairly well
documented in some more adv-
anced computer books. Howev-
er, having mastered the techni-

were the main method. o[cruck-
ing codes.

As to the actual coding of the
program, memory require-
ments may force you to split it
into two programs, one to
generate the random words, the
other to do the checking. Save
the output from the first as a
data file which will act as the
input to the second.

You can make a lot of prog-
ress with a few simple negative
rules, like the rarity of certain

double-lett: bi

ww,jj, and soon; together wuha
few more positive ones.

If you really want to be
ambitious, you could introduce
some element of interaction
and expert systems program-
ming, by allowing the user to
confirm new rules as they are
encountered, and having the
computer ‘learn’ as it goes
along. Tall order, eh?

Faster route to C64
disk drive upgrade?

A( dore has' produced
an upgraded disk drive in
the 1540 series but so far ds we
know it will only work with the
new Plus-4 machine. The 1541
remains the only dedicated
drive for the 64.

Although the 1541 is ex-
tremely slow compared to other
drives, it works very well and is
certainly the cheapest around.

If speed is absolutely crucial,
you should look at the driv
Commodore makes for its busi-
nessmachines. Touse these you
will need to buy an IEEE
interface which will plug into
the user port (generally not the
cartridge port). These are much
faster, occasionally offer much
greater storage, but alway cost
another £50 or so.

C

hasa1542.1sit ible with th

dore’s IEEE drives
ble with the 1541

any advantages
over the 15417 Is there any other
Mwﬂ-&ihw—pﬂﬁh-ﬂ

95 7 Cpl Stewart,

are

with a single proviso: don't mix
disks between 1541 and the
others. There is a marginal
difference in format which
could cause problems if you
move between the two.

Get Personal computer News delivered free
to your door every week for a year in our
special January Il;'l‘prnm subscription

£10

JANUARY
OFFER

| want Personal Computer News delivered to my door
every week

Signed.

] 1 yeor (51 issues)
1 year Europe.
01 1 year airmail .
[ Il enclose my cheque md: payable to Pbrwnul Computer News

[J Please charge my Access/Visa/Diners/American Express card (delete where not
applicable)
AccountNo.

B-E2ETO0L£10.00
&35-00'£25.00
&bt ®0/'£55.00

Expiry date:

Address

Fill in the form below and be sure of getting
your copy of action-packed Personal
Computer News for less than half the shop
price...just £10 for a whole year instead of
the normal price of £20.

What type of compy
Do you use it for home/work/education?_

do you use?

Name|

Ploase use block copols

[
Send to: Subscriptions Dept, 53-55 Frith Street, London W1
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(A ICROWAVES

This routine clears both the
Beeb's graphics screen and text
screen simultaneously, at the
speed of the cis command.
Although assembled at page

nine, it may stored almost
anywhere as it is only 29 bytes

long.
Lines 1040 and 1050 performan

Got any good tips for Commodore users, or sparky ideas for the S

17 Then air your

discoveries in the forum by sending them to us. £10 for every answer printed and £50 for

the Mi of the month. Send to Mie Personal Computer News, Evelyn House,
62 Oxford Street, London W1A 2HG.
byte) and Y(hi byte). a search through the range of | able name, with bit 7 set in the
Lines 1060 and 1070 overwrite | Basic program lines specified | last character.
the operand in line 1110 with X | for occurrences of a text string | D Bright,
and Y (ie HIMEM) containing the specified vari- | The Hague, Holland.

Lines 11101160 effectively
KE zeros into the screen

memory.

To use the routine simply
replace any cLa command with
CALL&900. Should you wish to
relocate the routine elsewhere,
you must reassemble it.

| 1e9oLDx £0

List Basic variables
in Amstrad programs

The following short Amstrad
CPC 464 routine is a useful
debugging tool. It lists the lines
on which a Basic variable has
been used. Merge the routine
into the working program, and
activate with RUN esaso. Alter-
natively, use it as a subroutine
by changing the ENDkeywords
inlines 65360, 65410 and 65440

OSBYTE call with A%==&84; | Stephen Baker,
this returns HIMEM in X(lo | St George, Bristol.
1P@A0SEYTE=LFFFA T1G0LDA £0
1P1@FOR C=g TO3ISTEP 3 1118 .LOOP STA &5498,X
1828P%=L508 1128 TNX
1238L0PT C 113@BNE LOOP
1848, GCL LDA £&84 1148INC LOOP+2
1958ISR DSBYTE 11S@DEY
1@60STX LOOP+1 1148BNE LOOP
1@7@STY LOOP+2 L178RTS
1882LDY £80 11801

119@NEXT €

to RETURNSs.

The routine prompts for the
name of the variable, and for
the line numbers at which to
start and stop searching. If null
replies are given for the limit-

ESIS@ INPUT "Variable name W12%

E53E@ IF zz$="" THEN END

E5I7@ IF RICHTS(zz$,1)="$" OR RIGHTS(zz$,1)="!"

RIGHTS(zz$, 1)="%" THEN zz8=LE

FT8(z2%, LEN(z2%)-1) 16070 ES36A

E5380 zz$=UPPER#(zz%)izz18=LOWERS(228)3z28=LEFTS (228,

LEN(zz8)-1)+CHR$(128 OR ASC

(RIGHT®(z2$,1))) 1 2z18=LEFT$(zz1%, LEN(zz1$)~-1)+CHR$ (128

OR RSC(RIGHT$(zz18: 1))

65390 zzstart!=@izzend'=ESS3IS:INPUT "Start Line: "1
INPUT “Finish Linet

IF zzend!=@ THEN

OR

et
zzend ! =65335

65410 zz1!=PEEK(zz!)+2SE+PEEK(zz!+1)i[F zz1!=@ THEN
PRINT “End of Prosram Reache

d. "1END

65420 zz2!'=PEEK(zz'+2)+256+PEEK(zz!+3)

63430 IF 222! (zzstart! THEN zz!szz!ez21!1GOTO E5410
65448 IF zz2!)zzemd! THEN END

ES450 zz0!=@!zz3!=zz!+é

ES4ED IF zz3!)mzz'+zzi! THEN 65490

ES478 IF CHRS(PEEK(zz3'))=LEFTS#(zz1%.1) OR
CHR$(PEEK (2z3!))=LEFT$(z2z%, 1) THEN GO

SUB 65510

ES4B@ zz3!=zz3!+1:1060T0 65460

65490 IF 220' ()@ THEN PRINT “Line "pzz2!i" - "3zz0!3"
occurrences”

ESS0@ zz'=zz'+zz1!:00T0 65418

€551@ Zz5'=z23!1FOR zz4!=1 TO LENCzz18)

65520 IF NOT CHID$(zz1$,zz4',1)=CHR®(PEEK(z25!)) OR
MIDS(zz%, zzd ', 1) =CHRS (PEEK( 2z

z5'))) THEN RETURN

ES53I0 225'=2zS!+1:NEXT z24'1zz0!'=zz0!+1s

2z3'=223 | +LENCz2z1%) *RETURN

ing line the entire
program is searched. For each
line on which the variable is
used, the line number and the
number of occurrences is
printed.

‘The routine simply performs

New year cash for winning wave

The winner of December's Micro
Culcheth, Warrington (issue 92).
dual sector so as to write a copy of the sector to the buffer

Beeb window

gets sideways scroll
A sideways scrolling screen
within a window is possible
with this machine code prog-
ram for the Beeb (see right).

A normal window in the BBC
is set up with the command
VDU 28, LEFT X, LOWER Y, RIGHT

X, UPPER Y
and vertical scrolling is easily
carried out by a succession of
VDU 13 commands.

For right to left scrolling,
however, a different solution is
needed.

The data in line 10 holds the
parameters for the machine
code in the same format as the
vbu 28 command above. This
can be altered to whatever
wvalues you require.

word of caution: if the
screen display has scrolled due
to text filling the screen the
addresses used by the code will
be wrong — with unpredictable
effects. The routineis formode 7
only.
Jeff Tullin,

Gateshead, Tyne & Wear.

68

780 1MSx255
80

9@FOR X=@ TOD 3 STEP3
10@P2=5x

11800PT X

128

1385TAL7@:STARZ2
148LDA% Ax DIV 256
1585TAL71 :STARZI

L. ~ 14 whole Line finished, lesve

18DATA 5,28,34,5 inner laop

20REM data for window.syntax as for 278 INY:JMP innerloop:
UDU28 window commands- see  otherwise gel next byte & repeat
USER GUIDE 14 unsure 289

3 290

4BREADA, B, C, D 380, loopend

S0AX=L7C00+ (DX40+A) 310 LDA#32:STACL7@),Y:

~ empty last space on right
320 INX:CPX#(B-D):BEQ OUT:
36\ if last row reached, then exit

348 CLC:LDAR?@:ADCE40

358 STAL?B:STAL72

368 BLC outer loop

378N this routine adds 40 Lo working
addresses (le. moves Lo next
screen line)

382 LDAL?] :ADCER

16@~ loads address of top left of 390 . STAL?] ISTAL?Z

window into locatiens &78-873 480 JNP outer loop
170 410
ie8 42@.0uT
198LDX#@ 438RTS
200.outer loop 4481 INEXT
218 DECL7Z 450 CLS
238 & CoTa| 468 FOR X=1 TO4@:PRINT"PERSONAL COMPUT
230 ER NEWS2" ; tNEXT
24@. inner loop Pr :
258 LDACL?@),Y:STACLZ2),T: 488 FOR ¥= 1 TO 3@:CALL Sx

~ shifts character one space leit 438 FOR N= 1 TO 3@:NEXT, :REM (DELAY)

26@ CPY®(C-A):BEQ loopend: >
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UTPUT: SPECTRUM

above the Basic program, starting at the
address given by the system variable,
(vars), and terminated by a byte #80.

There are six different categories:

@® Numbers with single-letter names.

® Numbers with names longer than
one letter.

® Number arrays.

@ For-next loop control variables.

@ Strings.

@ String arrays.

It is not difficult to distinguish
between them, as the first byte of each
category has a unique range of values
(see the manual, pages 122to 124), buta
search of the variables area will be far
from simple, because the different
lengths of the different categories must
betaken into account. Fortunately there
isan easy way toachieve thesearch. Itis

Expand your character sets with
machine code listings by Ben Willcocks.
is machine code program for the
I ZX Spectrum can be used in conjunc-
tion with Basicto print the standard
character set in several expanded for-
mats.

To promote this easy interfacing with
Basic programs, a novel method of
transferring data has been employed;
certain Basic variables are reserved for
the control of the machine code program,
and the latter searches the variables
area to obtain the necessary data.

Extensive details of the way in which
the Spectrum Basic system stores vari-
ables are to be found in chapter 24 of the
user manual; however, to summarise,
the variables are stored immediately

OOL CHARACTERS

obvious that the Basic system will need
to search the variables area, therefore
the ROM must contain a routine for this
purpose. The routine to use is at adds
#19B8. Itis entered with HL pointing to
the first byte of a variable, and-will
return with: HL unchanged; DE point-
ing to the first byte of the next variable;
BC — the length of the variable
‘skipped’.

With this routine at hand, searching
becomes easy: to find a number variable,
for example 'x’, the first bytes of each
variable are checked until a byte #78
(ASCII for 'x") is found, or until #80 is
found, in which case the end of the
variables area has been reached. The
code for a string will be #20 less than the
corresponding code for a variable (eg 'x§"
will be #58) — see Figure 1.

18

SINGLE LETTER NUMERICAL VBLE STE P LD STRING vARABLE

AsCHcoe

[ of
i
[ e

i

| sscrmen

In Figure 1, you can see a comparison of variable and string codes.
Program notes

PRIN (04000) Print character and attributes at position
(HORD,(VERT) in mode (MODE). Increment (HORI)
and (VERT) as appropriate. If co-ordinates are out of
range, reset them to 0,0.

PPRLN (05010) Print a line of the display file. If in double width mode,

this will be two bytes. On entry, BC points to the ROM
data, DE points to the display file.
PRIL (05260) / PRIR [05300) Double up left/ right nybble of A, to fill all of A.
PRAL (05410} Putvalueof A into attribute location addressed by DE;
if in a double width mode, do the same for the next
attribute on.
Exchange the values of the program variables
(HORI),(VERT), and (MODE) with the values of the
basic variables h,v,&m respectively. If any of the
latter are not found, return with the carry flag set.
Search variables area for the variable (or string)
defined by the contents of A. If found, return with HL,

[EXCH (06000)

=

ADJACENT CHARACTER CELLS

pointing to the number data (or 1st character of
string). If not found, return with the carry flag set.

This is an example of doubling up the data.
Hexloader

1@ INPUT
20 PRINT

a time"
38 PRINT

“Start address?"ia
“Enter code one byte at

“in upper case®
4@ PRINT "ADDRESS = *i

78 INPUT a®

80 IF as="XX" THEN STOP
98 IF LEN a®<>2 THEN PRINT
“error - retype®: GO TO 7@
18@ LET b=CODE a%${1)-48
118 IF b>% THEN LET b=b-7
128 LET d=b%1é

138 LET c=CODE a®(2)-48
148 IF c>% THEN LET c=c-7
158 LET d=d+c

168 PRINT a%

170 POKE a,d

188 60 TO 48

PCN JANUARY 261985
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UTPUT: SPECTRUM

The screen file occupies addresses
#4000 to #57FF. The usual style of
character cell on the Spectrum is 8x8
pixels; 8 bytes in the screen file are thus
required for each cell. The addresses are
not allocated sequentially. The screen is
best thought of as three blocks corres-
ponding to rows 0 to 7, 8 to 15, and 16 to
23 (the latter contains the ‘messages’
area). These blocks occupy addresses
#4000 to #47FF, #4800 to #4FFF, and
#5000 to #57FF respectively. For each
block, the LS byte of the address defines
the cell, and the eight possible values of
the MS byte define the lines within the
cell. For example, the cell corresponding
tothe position of “PRINT AT 10, 10" uses
addresses:

#484A

Assembly list

ORG £FDES
MAIN CALL EXCHj
JR C,MAINZ;
LD A,£54
CALL FINDj
JR C,MAINZ
DEC HL

DEC HL

LD Cy(HLY§
INC HL;

LD B,(HL)
MAINN INC HL
LD A,CHL)
CALL PRINg
DEC BCj

LD A,B

OR C

JR NZ,MAINNg IF MORE LOOP
MAINZ CALL EXCH; SET NEW
RET; VALUES OF VARS & RET
PRIN PUSH HL

PUSH DE

PUSH BC

PUSH AF

PRCH LD HL,HORT

LD A, (MODE}
CcPL

AND fo1

ADD A,£1E3

20018
°1008
olo1e
olo2e
o1030
o1048
21050
w1066
el07e
olo86
o1090
ol100
21118
1120
21130
1149
e115e
21160
o170
o118
#4000
24019
24020
0d0T0
odode
odose
Bd066
ede7e
Bav3é

EX BASVAR
WITH VARS

FIND ts

BC WITH NO.
OF CHARS.

LD

PRINT CHAR
DEC COUNTER

HORT IN RANGE
24090 CP (HL); & COMPATIBLE
@d19é JR C,PRCHA; WITH MODE?
94110 INC HL

@412 LD A, (MODE>

@d13@ CPL

wdlde
84150
24160
@a17e
e4180
e8d150
Bdazoe
eazie
Bazze
04223
wazz7
04230

ALSO CHECK VERT
JR NC, PROK

PRCHA UD HL,f000@;ZERD IF
LD (HORI) HLj0UT OF RANGE
PROK POP AF

PUSH AFj
SUB 203
RES 7,A3
LD B,foF
@42da® ADD A,A
94250 ADD A,A
94260 RL B
@427@ ADD A,A
04280
04290
LENT L
?4310
easzze
®4338
@a3de
94350 RRCA
@436@ LD D,A
24379 AND fE®
94380 OR E
24399 LD E,A
@d4adé LD A,D
2441® AND 03
2442 ADD A,f58
24430 LD D,A

A=CHAR CODE
1st CODE =f2@
ENSURE NOT >£7F

INC B

LD C,A; BC POINTS TO CHAR
LD DE, (HORI}

LD A,D

RRCA

RRCA

#494A
#4A4A
#4B4A
#4C4A

#4D4A

#4E4A

#4F4A

The data for the character forms is
stored in the ROM, from #3D00 for
‘space’, to #3FF8 for ‘©', eg to print ‘©’
normal size, the eight bytes #3FF8 to
#3FFF are simply transferred to the
eight bytes constituting the required
cell.

If we wish to print double height
characters, two vertically adjacent cells
are used, and each data byte is inserted
twice. To print in double width format, it
isnecessary to ‘'doubleup’each of the two
nybbles of the data and then insert them

@aade
24450
CEET
@4465
@4a76
4486
24496
24508
vdsie
w4520
24536
@a54aa
@455@
24566
V4690
24700
4710
@a720
*4730
04740
®47%0
84760
04770
84780
84790
ba80a
eas10
4820
84830
24840

PUSH DE{SAVE ATTR POI
LD A, (VERT)

AND f18

ADD A,fae

LD D,A; DE=SCREEN POINTER
LD HL,MODE

PROKA BIT 1,(HL)

CALL NZ,PRLN; CALL TWICE
CALL PRLN3 IF 2x HEIGHT
INC BC

LD A,C

AND £07

IR NZ,PROKAG
PRAT POP DEj
LD A, (£5CED);
CALL PRALj
BIT 1,(HL)
JR 2,PRAD
EX DE,HL
LD BC,fooze
ADD HL,BC
EX DE,HLj
CALL PRALj
PRAD LD HL,HORI

LD A, (MODE)

AND fo1

INC A

ADD A, (HL)

AND £1F3 INC HORI ACCORD-
LD (HL),A; ING TO MODE
4850 JR NI ,PRINZ

®4860 INC HL; IF NECESSARY INC
©487¢ LD A,(MODE>; VERT TO0O.
@48590 RRA

#4899 AND f01

04500
24310
@4920 CP £18

©493@ JR C,PRADA

®494® SUB Aj ZERO IF OVER
#4959 PRADA LD (HL),A
@4960 PRINZ POP AF

©4370 POP BC

@4930 POP DE

94999 POP HL

RET

PRLN BIT @,(HL)>y JR IF x1
JR Z,PRLNAj WIDTH MODE
LD A;(BC)>y CHAR FROM ROM
CALL PRJL;EXPAND L NYBBLE
LD (DE>,A; PUT ON SCREEN
INC E

LD A,(BC)

CALL PRIR;EXPAND R NYBBLE
LD (DE),A

DEC E

JR PRLNB

PRLNA LD A,(BC); IF x1

LD (DE).,Aj WIDTH
PRLNE INC D

LOOP 8x
ATTR POINTER

BASIC ATTR
DO ATTR ROW

DO NEXT IF 2x
HEIGHT

RANGE

osSe1e
o5020
°5030
o50de
5050
VS0
ese7e
@5030
25090
@5100
05110
@5120
eS130
aS5149
e5150
a5160
eS5170
a5180
5150
25200

IF NOT CELL BOTT

ADD A,f2@
LD E,AsSET E FOR NEXT ROW

in horizontally adjacent cells, for each of
the eight lines. Figure 2 shows an
example of this process.

The Basic program should set up the
following variables: h (Horizontal print
coordinate); v (Vertical print coordin-
ate); m (Mode; 0=Normal, 1=Double
width, 2=Double height, 3=2x2).

The text to be printed must be put in
t$. Note that: t8 must be a normal string
asopposed toastringarray; andthath,v,
and mmust be integer values, and set up
as normal variables, not by means of
FOR-NEXT statements.

The attributes used will be those
current at the time, as for normal prinT
operations. The machine code is run by
RANDOMIZE USR 65000. The code could, of
course, be assembled at a different

@5210 RET Cy RET IF BLOCK CROSS
@5220 LD A,D

©5230 SUB f0S; ELSE RE-ADJUST D
@5240 LD D,A

@5250 RET

05260 PRIL RRCA; L NYBBLE ENTRY
©5270 RRCA

#5280 RRCA

#5290 RRCA

5300 PRIR PUSH BCj R NYE ENTRY
5310 LD B,£ed

95320 PRIA RRCA

®533@ RLCA; DOUBLE UP BITS @ TO
95340 RR C; 4 OF A & PUT IN C
#5350 RRCA

95360 RR C

95370 DINZ PRIA

©5380 LD A,C; BACK IN A

05390 POP BC

95400 RET

©Sda1e PRAL LD (DE),A; DO ROW OF
95420 BIT @,(HL); ATTRIBUTES
05430 RET Zy RET IF x1 WIDTH
95d4@ INC E

05450 LD (DE),A; NEXT ONE ALONG
#5460 DEC E

93470 RET

26000 EXCH LD 1X,MODE

96010 LD B,£03

26020 EXCHN LD A, CIX+£03)
©603@ CALL FIND; FIND VARIABLE
96040 RET Cy IF NOT FOUND
96250 LD A,(HL); EXCHANGE IT
96060 LD C,(1X+£0@); WITH SYS
96070 LD (IX+£00),A; VARIABLE
96080 LD (HL),C

96090 INC IX

@6100 DINZ EXCHN; DO NEXT
@611 RET

®3000 FIND PUSH DE

05010 PUSH BC

@3020 PUSH AF

08030 LD HL,({SCAB); (VARS)
#3040 FINDA LD A,CHL)

#8050 CP £80

os0e0 JR Z,FINDX; I1F END
98070 POP BC

93050 PUSH BCj B=CODE TO FIND
28090 CP

08100 JR Z,FINDZ; IF FOUND
93119 CALL £19B3; [F NOT FOUND
08120 EX DE,HL; GO ON TO NEXT.
08130 JR FINDA

©9814@ FINDZ INC HL

23150 INC HL; POINT TO NO. OR
@810 INC HL3 15t CHAR.
@317@ FINDX RLAj IF NOT FOUND
@8180 POP BCj SET CF.
@8190 LD A,B;  “POP A NOT F*"
08200 POP BC

@3210 POP DE

#8220 RET

99000 MODE DEFB £00; VARIABLE
©9010 HORI DEFE £0@; VARIABLE
89020 VERT DEFE £0@; VARIABLE
©393@ DATA DEFB £6D,£68,£76




With these routines from Simon Taylor,
you can turn your graphics tablet
into an extra set of function keys.
E0a1 2000 jkoalapad function key generator (@@@7s 9de@ <@ 1@
02002 0OD0 ' c) 1985 P0Q75 9982 ad la e
o0eal 2000 i simon taylor BOD76 9085 A0 B3
o00Rs  BOBO i or @0@77 9d87 &4c 18 Fe
(oDoes @000 ' personal computer news 20078 Sd8a a9 @1 oktax
oeoces Qoo il 20079 Gdic 8d 1d e
oo0e7 0000 nqueue=$BRCE jnumber of chars in kybd queue |@@@BR 9d8i &c 18 Fe
o20es @200 irquec=s0314 V0081 9492 Bd la Je  comand
Queas ode0 keyq=8@277 jkeyboard queue |oe8z 9dYS  a% 10
eeo1e ool ptr=32@+¢b jspare zero page POP8s 9d97 8d le Fe
00011 0000 1 00k=54257 00884 9d%a a9 1f
20012 QO POPSS Sdvc 85 b
20213 oo screen=$0400 jscreen memory |oeBs 9FdYe a7 e .
22214  ooRd col our =$d800 jcolour memory @oe87 9dal@ B85 4c
20015 ©0DD *=59300 Q00868 9da2 ad @@
20016 00 78 init  sei sdisable interrupts Q0285 9dad bl b search
02017 9001 ad 14 B3 1da irqvec QELIO Ydab cd la Pe
20018 7004 Bd 18 Fe sta oldvec PORTL  9da¥ 0 @7
Q0019 9d@7 ad 15 O3 lda irqvec+l 092 9dab 18
@0020 YdDa Bd 19 e sta oldvec+1 jsave old irq vector 20093 9dac 20 @4 e
P0021 900 a¥ 19 lda £<start Q2294 9daf 4c a4 9d
Q0022 900 B8d 14 @I sta irgvec Q0@9S 9db2 20 @b Fe  found
@0e23 9di2 a? 9d lda £>start 20094 9dbS bl fb
00024 9di4 Bd 13 @3 sta irgvec+! jand enable new one P0RY7 Sdb7 20 04 e
o0@zs 9d17 S8 cli jre-enable interrupts ®ae98 9aba 18
80026 9d18 &0 rts @B099 9dbb cY @@
oeez7 9d1¥ 1} 20102 9dbd 0 Q&
00828 9di? ac 1d 98 start ldy type Q@101 Fdbf 20 B4 Fe
@082% 9dic @ 26 beq notype sno command in progress @0102 9dc2 4c a4 9d
00032 9dle a3 cs 1da nqueue 00183 94cS c@ foundy
20031 420 {0 03 beq empty sbuffer empty @Q1@4 Gdceb av¥ 20
00032 9922 bc 18 Fe jmp (oldvec) 22105 9dc8 Bd 00 04
02833 9425 bi fb empty lda (ptr),y 19t char @2186 9decb bl fb foundl
00034 9d27 Bd 77 @2 sta keyq iput in buffer queue ®2187 9dcd dd Bd
29935 9d2a ad 01 lda £1 o0108 Foct a7 20 clline
@0034 9d2c 8S cb sta nquaue jone char from keyboard ! 7 22109 Yodi 97 00 04
00037 9d2e c8 itny @911 9ddé c8
20038 9d2¢ bl b 1da (ptr),y BO111 5043 cB 28
20039 9d31 40 Bé beq endstr pend of string V0112 9dd7 3@ f6
22242 9433 ee 1d Je inc type 20113 9da9 &c 18 e
20041 9936 &c 18 Ye Jmp (oldvec) B0114 9Fddc a9 @1 displ
00042 9037 a7 B0 endstr lda £$00 20115 9dde 99 00 dB
20043 9d3b Ba id Ge sta type ino more chars ®2116 9del bl b
20044 Gdle Bd la Fe sta code jand no bounce ! 80117 9del c% Bd
VVBAS Fdal bc 18 e imp (oldvec) P2118 9FdeS d@ @5
PI04Ss 944 ad le Te notype lda justrd D119 Sde? a% 56
@0B47 9047 40 B beq oktord 1ok to read 80120 9de9 4c ef Td
@0048 9049 ce le e dec justrd ifor delay to debounce 22121 9dec 20 46 9d noter
20047 Sddc bc 16 Fe imp (oldvec) V0122 9def 99 0@ @3 stscrn
@003@ 9d4f ad 19 d4  oktord lda xlook jok to read 80123 9d2 cB
P0@S1 G952 18 cle 22124 9af3 4c cb 9d
00052 9453 ba rar a iget rid of msb 82125 Gd¢6
@9053 9dS4 Bd ib Fe sta xreg @2126 9dfé bl fb cvtasc
BORS4 9437 c9 @8 cnp £8 1>8 7 BD127 9dfB c9 41
200Ss 9d57 10 83 bpl checky ipen down so check y 82128 Ydfa @ @7
0056 9dSh  6c 18 e imp (oldvec) 5 @0129 9déc c9 Sb
20057 9dSe ad la d4  checky lda yleok 20130 9dfe 1@ @I
ooRSE vdel 18 clc 20131 9ee@. 38
POR59 Fd62 a ror a jget rid of msb 20132 a0l 5 4@
PORLR Ta63 8d lc Ye sta yreg B2133 Ye@3 60 ascok
00861 Sdbs c9 BB cmp £8 22134 7604
Q0@62 9d68 18 @3 bpl gotnum 20135 @4 ek ib incptr
Q0853 Fdba &c 18 e jmp (oldvec) 22136 Fe@s dO 02
Q@Rsd Yded a2 BS gotnum ldx £5 20137 @8 b fc
P2BsS Yda&t 18 rotlop clc 22138 9ela &0 not@
Q006e Fd70 6e b Fe ror xreg sbottom nibble only required 20139 e
Q0267 9d73 ca dex 20140 YeBb 48 decptr
QaVEE 9474 dO 9 bne rotlop 22141 9e@c c& fb
ROET 9976 ad ic Te lda yreg Q@142 JeBe af fb
2B07e 979 ba ror a 20143 Teld c9 4
28071 Fa7a ba ror a 28144 9Fel2 4@ 02
@@072 9470 2% ic and £00011100 Q0145 9eld cé fC
@@R7T 9d7d @d ib Im ora xreg Pa146 Fels &8 notff
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e Koalapad is a popular and Using the rogram Allthatremainsistomakean overlay
I versatile graphics tablet for the g P for the touch sensitive area of the
Commodore 64; but with a bit of | Load the program, either with a | touchpad withallthecommandswritten
inventive programming, it can be used | machine code loader of your choice, or | on it. It should be possible to write
for something more than just drawing | with the Basicloader listed (those of you | program to produce hard copy from a
pretty pictures. The touchpad can be | withoutdisk drives and assemblers will | printer with all of the commands on it,
utilised as a set of function keystowiden | havetouse the Basicloader),and enable | (and send it in to Microwaves, maybe?).
the range of options at your fingertips, | the software either by typing RuN with H it
not to mention saving wear and tear on | the Basic loader, or by a SYS or similar low it works
the fingertips themselves. for the Basic loader. Then, all you will | The program links itself into the 1/60
After some experimentation, I found | need to do is press the appropriate area | second interrupt vector, and doesits own
that the optimum number was four | on the touchpad, which will show the | processingbeforereturningcontrol back
across and eight down, giving a total of | chosen key function onthetoplineofthe | to the operating system’s interrupt
32 keys available for programming (one | sereen. To execute the command, thetop | routines. It takes the X and Y co-
of these keys is dedicated as an Enter | left area on the Koalapad will need tobe | ordinates of the pressed area of the
key, as discussed later). pressed. touchpad, and rationalises these to
bne comand jis command - not ent &0 rts
lda code
bne oktox jok to execute 20 2a oldvec .wor $00
imp (oldvec) o0 code .byte $0@
29 xreq  .byte s@0
iset type pointer gaing o0 yreg  .byte #0@
20 type .byte $BO
o justrd .byte @@
02 table .byte $00
@1 .byte ®@1, run’,$ed,$0a
52 55 4de
2d
22 .
ez .byte 3$02,°'list’,$8d,$00
4c 49
@d
2a
['A3 .byte 383, ‘cpenl,8,15,"i":closel’, $@c,$00
af 50
isr incptr 24
imp search o8
jsr decptr 24 .byte $@4,'load"s" B ,$0d, list’,$2d,$00
lda (ptr),y 4c 4f
ssr incptr 2d
cle 4c a9
cmp £300 s just incremented y ?d
beq foundy jzero so0 must be right oa
jsr incptr 3 jump over code es .byte $05, new’,$0d,$00
imp search 4e 45 57
iny pit’s ok 2
1da £° °a
sta screen 26 .byte $@6, save"’,$00
1da (ptr),y 53 41
bne displ 22
lda £° ° o7 .byte $@7,‘'load"’,$008
sta screen,y ac 4f
iny P0162 TesT B
cpy £42 20163 Feba 08 .byte @8, ‘cpeni,B 15 ,$8d,$22
bmi clline 00163 Gesd 4f 50
imp (oldvec) 201563 9Fe75 Bd
lda £1 201463 Ye’s Q@
sta colour,y Pa164 9877 @Y .byte #@9,'printfl,"’,$08
20164 Se78 SO 52
it er ? 20164 1 e
00165 Te82 Ba .byte $Ba,‘loadasm",8°,30d, ‘run’,s0d,500
1show special char.
jand put on screen
jconvert to ascii
sta screen,y  jscreen pic ok
iny
imp foundl .byte $0b, 'load"edit",8,1°,50d, sysd?152°',50d,$00
'
lda (ptr),y
cmp £%41
bmi ascok inot very big, so ok
cmp £85b
bpl ascok .byte #@c,'load"loload”,8’,#dd, 'run’,$8d,$20
sec
sbc £¥40 jconvert to screen code
rts
1)
inc ptr
bne not@ .byte #0d, pokeS3280,0:poke53281,01p0kesds, 1’ \$2d, 500
inc ptret jgone over page !
rts
1)
pha .byte $De, then’,$00
dec ptr
lda ptr
cmp LF64 .byte $0F,'dim’,$00
bne notff
dec ptr+l
pla .byte #1@,‘'get 'S0
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ORIC JOYSTICK

Top fire button and side fire button for use with Commodore 64, Vic 20 and Atari
£9.95

Oric UK Joystick interface for use with Orie/Atmos £11.50

Joystick interface for use with Spectrum/ZX81 £7.95

TRACKBALL

Improve your scores and skills with the Computek Trackball suitable for use with
Commodore 64, Vic 20 and Atari £17.95
Trackball interface for Oric/Atmos £11.50

i g Trackball interface for Spectrum/ZX81  £7.95 -
COMPUTEK JOYSTICKS
For use with the BBC Computer. Metal shaft, 2 fire buttons £12.95

PM C16 CASSETTE DATA UNIT

Designed for use with Commodore +4, Commodore 64 and Vic 20.

This cassette unit is a device for storing and recalling computer

programs on ordinary cassette fapes. It can be used for saving

programs you have written and want to recall for later use. It can also

be used fo read pre-recorded programs that you have purchased.
£24.95

DUST COVER

Clips onto the back of the Commodore 4. Pivots up fo allow use of keyboard, fully
moulded, clear plastic dust cover.

TRADE ENQUIRIES WELCOME

ORIC ATMOS ... ciiiiiiin. £125.95 | Please s8nd me the following ...
I enclose my cheque/P.O. made pay

| MICROPRIDE LTD for £
ORICDISCDRIVE............... .£225.00
NAME

ADDRESS ..

|
|
ORICPRINTER................... £129.95 |

I * ALL PRICES INCLL;DE POSTAGE & PACKING *
MICROPRIDE LTD.

ORIC MODEM AND | UNIT 16, SHIPYARD INDUSTRIAL ESTATE,
INTERFACE.. 2, IGHTLI




Listing 1 (cont)

[IE
Feib
Fed7
FeiB
Fefc
Fedd
22173 Fefe
00173 9+03
o174 9iR4
0174 9405
@174 F4@F
2175 9@a
2175  94db

e0186 F450
20186 9455
@2187 9456
PO188 9456

.byte

.byte

sbyte

.byte

+byte

.byte

-byte

-byte

-byte

«byte

.byte

yte

byte

-byte

.byte

tabend

#13,°

#14,

%13, "

$16,°

17,

118,

19,

$1a,°

#1b,

fic,

$1d,

*te,

14,

.end

stop’, 100

close’ 500

open ’ ,$00

printe’,s20

gete’ ,s00

sys’ 500

clr’,500

‘end ", ¥0d , 50|

input *,s0a

next 200

“for 400

goto’,$@0

‘return’, 500

gosub* ,$0@

print’,s0@

UTPUT: COMMODORE 64

Listing 2

data120,173,20,3,141,24,158,173,21,3,141,25,158, 169,25, 141,20,3,149,157
dataisi,21,3,88,96,172,29,158,240,38, 145,198, 240,3,108, 24,158, 177,251, 14
datall9,2,169, 1,153, 198200, 177,251 ,240,6, 238,29, 158,108, 24, 198, 149, 0,14
dataz9, 158, 141,26, 158, 108,24, 158,175, 30, 158, 242, &, 206,30, 159, 108,24, 158
data173,25,212,24,106,141,27,158,201,8,164,3,108,24, 158, 173,26,212,24, 104
data141,28,138,201,8, 16,3, 108,24, 158, 142, 5, 24, 110,27, 158,202, 208, 249, 173
data2el, 156,106, 106, 41,208, 13,27, 158,208, 14, 175,26,158,208,3, 108,24, 158, 14
datal, 141,297,158, 108,24,138, 141,26, 138, 147, 16, 141,30, 158, 149, 31,133,251
data14,198, 133,252, 160,0, 177,251,203, 26, 158, 240, 7,24, 32,4, 158, 76, 164, 13
data32,11,158,177,251,32,4,158,24,201, @,6,32,4,158,74, 164,157,200, 1&
32,141,8,4,177,251,208, 13, 169,32, 155, @, 4,200, 192, 48, 48,244, 108,24, 15
201,13,208,5, 149, 75,76, 257, 157 ;32,246,157 11
& 1,201,65,48,7,201,91,16,3,56,233,64, 9,230
08, 2,230,252,%6,72,198,251, 165,251,201 ,255, 208, 2, 198, 252, 104, 9¢
datad9,234,08,2,9,0,0,0,1,82,65,78,13,0,2,74,73,83,04,13,0,3,77,00,49, 78
a 56,44,49,53,44,34,73,34,38,67,76,79,083,69,49,13,0,4,76,79,65

+36,34,44,56,13,76,73,83,84,13,0,5,78,69,87,13,0,6,83,65,86,69
datals,,7,76,79,65,60,38,0,0,79,00,49, 78,49, 43,56, 40 w.d
data73,78,84,35,49,44,34,0,18,76,79,45,68,34,
data78,13,0,11 £9,68,73,84,
datas7,49,53,50,13,08,12,74, 5,68,34,76,79,76,7%,65,68,34,44,56,13,82
dataBs,?8,13,@,13,8@,7%,75,4%,53,51,50,56,48,44,48,58,80,79, 75,67, 53,51
datasa,ss,49,44,48,56,80,79, 75, 69,54, 52,54, 44,49,13,0,14,84,72,69, 76,0
Gatals,s8, 73,770, 16,71,69,08,0,17,83,84,79,80,0,18,67,76,79,85,69,8, 19
data79,80,69,78,0,20,80,82,73,78,84,35,@, 21,71 ,69,84,35,0,22,83,89,83,0
datazs,s7,76,82,0,24,4%,78,68,13,0,25,73,78,680,05,84,0,26,78,67,60,84,0
dataz?,70,77,82,0,28,71,79,88,77,8,29,02,69,64,85,62,76,0,30,71,79,83 62

1010 pokeSé,156ipokeSS,Biclrirem lowsr himem pointer
1820 fori=4B192to407891reada pokei art=trarnexti

«( 13| produce a number between 0 to 31. This
gives the required command number.
If it is between 1 and 31 then the
command is printed on the top line of the
screen. If it is 0, then the command is
entered into the keyboard buffer one
character at a time, waiting for each
character to be removed from the buffer
by the operating system before placing
the next. This process continues until
the whole command is accepted by the
operating system.

Using your own commands

To define your own commands, alter
either the assembly source, or the Basic
loader. Note that the data area for each
command is in the following format:

First byte: 00

Second byte: Command number (eg
01—31)

Consecutive bytes: Command data in
ASCIL

Note that after each command is a zero
byte, this byte being the zero flag of the
command following. The data area
starts in line 240 in the Basic listing, as
follows: 0,1,82,85,78,13,0, etc.

The zero is the zero flag, the 1 the
command number,
being RuN and carriage return in ASCIL
For most applications, however, the
keywords included in these listings
should suffice. | 4

and 82,87,78,13

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

1832 i§t<>49@92thenprint error... please check data statements.*iend
1040 sys4@192
Symbol table
symbol value
ascok 7ed3 checky 9dSe clline 9dcf code
colour @800  comand 992 9di6  decptr
didpl 9ddc empty 9d25 Fd3IT found
foundl  9dch foundy  9dcS 9dad incptr
init Fdad irgvec asi4 Gele keyq
not@ 9e@a  notcr Fdec Fels  notype
nqueue eRcs oktord Fdaf 9dBa oldvec
ptr @2fb  rotlop  9daf 0400  search
start Fd19 stscrn  Pdef 9456 table
type Feld xlook d419 Felb ylook
yreg Feic
Command table
No. Command Description
RUN <cr>
LLIST <er>
OPEN1 8,15,“I": CLOSE1 Initialises disk for use
LOAD“$”, 8 <er> LIST <er Displays disk directory on screen
NEW <er>
SAVE"
LOAD”
OPEN1, 8,15 <cr> Opens command file to disk
PRINTEL,” Allows commands to be sent to disk
LDAD*ASM”, 8 <cr> RUN <er> Loads and runs assembler from disk
LOAD“EDIT”,8,1 <cr> SYS$49152 <cr> Loads and enables text editor
LOAD“LOLOAD", 8 <cr>> RUN <cr> Loads and runs Loloader
POKE53280,0: POKES53281,0: POKE646,1 Changes border 6 background to black
THEN and print colour to white
DIM
GET
STOP
CLOSE
OPEN
PRINTE
GETE
SYS
CLR
END
INPUT
NEXT
FOR
GOTO
RETURN
COSUB
PRINT
Commands 14 to 31 are intended to be used when typing in program listings.

PCN JANUARY 261985



UTPUT: BBC

SINE LANGUAGE

Speed.up your

on the BBC with this progr

from Pete Johnson.

Tne trigonometric functions SIN,

COS and TAN in BBC Basic have

many uses, e¢g in plotting graphs

and working out rotations in shape
plotting. However, the speed at which

Basic calculates the functions leaves a

little to be desired, and for high-speed

work the programmer has to resort to
look-up tables.
Thisarticledescribesone such look-up

technique. Listing 1 is written in 6502

assembly language, provides the follow-

ing features:

1 Sines of 0-360 degrees obtained using
only 91 look-up values.

2 Results returned are accurate to 16
bits or about four decimal places. This
is ample for most applications.

3 The routine may be called from
machine code with the angle to be
used in the A and X. The result is

treturned in AX and is SIN (angle)
*&8000.

The program may also be called from
Basic with a statement of the form
CALL get Sine, angle%, sin where
angle%isany integer variableandsin
isany real variable. Again, angle% is
between 0 and 360 degrees, and the
result is automatically scaled to a
real, sothat the CALL statement may
replace an assignment such as
sin=SIN(RAD(angle)).

The calculation is performed on aver-
age 18 times faster than the Basic's
built-in sine routine.
Theroutinedoesn’t call Basicinternal
routines so is compatible with all
variations of Basic and also works
with the Tube.

The main sine routine starts at line
1760. This uses the look-up table at the

-

=

@

label sinTab to find the scaled sine ofthe
angle in AX. The actions for the four
quadrants are:
0-90 degrees The sine is simply
d

looke up from
sinTab.
91-180 degrees the identity sin

(a)=gin(180-a) is
used. 180-a is in the
range 89-0 degrees, so
once the subtraction
has been made, the
routine for 0-90 de-
grees is called to
obtain the result

To obtain the result,
the identity sin(a)=-
sin(a-180) is used.
First 180issubtracted
to obtain an angle
between 1 and 90 de-

181-270 degrees

ting 1

To the left is a Sine wave, to the right is a Tan wave.

1000 REM Pete Johnson October 1984 1250 bpl noleg Mo

1010 REM Find sine of 0-360 deg. given table of 0-89 degrees 1260 jsr negl Yes, 50 negate the result

1020 REM CALL getSine,A$,A puts sine of RAD(A%) in A 1270 &ta t and resave it

1030 REM as a value between -1 and 1 1280  stx t+l

1040 1290 .noNeg

1050 ptr=&70 :REM Pointer to arguments 1300 1dx #4 Get the address of the second

1060 t=§72 sREM Temporary for result 1310 jsr getPtr parameter in ptr, ptr+l

1070 pb=6600 :REM Addrss of BASIC parameter block 1320 ldx #129 Set intial exponent to 1

1080 DIM code 380 1330 .normalise

1090 POR pass=0 TO 2 STEP 2 1340  bit t+l Loop until ms bit of high byte is 1
1100 Pe=code 1350 bmi nommEnd Got it

1110 T opt pass 1360 aslt Try again

1120 .getSine 1370 rol t+l

1130  1ldx #1 Get the address of the first parm 1380 = r exponent to

1140  §sr getPtr  in ptr and ptr+l 1350 bne normalise Do it again

1150 #l Get the two 1s bytes = angle in degrees 1400

1160 1da (ptr),¥ 1410 ldy #0 Store the exponent in first byte of real
1170 tax High byte in X 1420

1180  dey 1430  sta (ptr),Y

1190 1lda (ptr),¥ Low byte in A 1440  iny Then the high byte of result

1200  jsr sin Get. SIN(RAD(AX))*&8000 in AX 1450  1da t+1

1210 stat Save the result 1460 and #&7F Mask out high bit as assumed to be 1
1220 stx t+l 1470  plp Was it negative?

1230  txa Was it negative? 1480 bpl plusRes Mo

1240 php 1430 ora #s80 Yes, set sign bit of mumber

T
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Listing 1 (contd)

1500 .pluskes 1890 cmp §271 MO 5100 Angle greater than 255 degrees
1510 sta (ptr),Y Save mantissa 1 1900 ba gt270 Greater than 270 degrees?
1520 iny 1910 .gt180
1530 ldat Save 1s byte as mantissa 2 1920 sec Angle a between 181 and 270 dsgrees
1540 sta (ptr),Y 1930 sbc #180 sin(a)=-sin(a-180)
1550 iny 1940 bpl sinNeg
1da #0 Set mantissa 2 & 3 to zero 1950
1570 sta (ptr),Y 1960 .gt270
1580  iny 1970 sta Angle a between 271 and 360 aegzeg
1590 sta (ptr),Y 1980 1da #360 AND &FF  sinla)=-sin(360-a)
1600 And return 1990 sbc t
1610 2000
1620 .getPtr 2010 .sis
1630 1da pb,X Get pointer at pbtx and pxtx+l 2020 jsr sinl Return -sin(a), 0<=a<=90
1640 sta ptr in ptr and ptr+l 2030 .negate
1650 1da pb+l,X 2040 stat A =AY
1660 sta ptr+l 2050 stx 4l
1670 2060 .negl
1680 2070 sec Usual negate routine
1690 2080 lda #0
1700 .gt90 2090 sbet
1710 cmp #181 Is it 91-180 2100 tay save low byte in Y
1720 No 2110 1lda #0
1730 sbc #180 sin(a)=sin(180-a)=sin(not(a-181)) 2120 shc t4l
1740 eor SEFF rop throug| i 2130  tax
1750 2140 tya Restore low byte
1760 .sin \ Main entry point for sin 2150 rts
1770 #1 Test high byte of angle 2160
1780 beg gt255 Greater than 255 degrees 2170 .sinTab \ Table of sines for 0-89 degrees
1790 cmp #91 1s it 0-30 2180 ]
1800 bcs gt90 2190 FOR i=0 TO 89
1810 .sinl 2200 [
1820 asl A Mult. by two for indexing 2210  BQUA &8000*SINRADL
1830 tay into sine table 2220 ]
1840 1da sinTab,Y Get EBOW’SLH(M} in AX 2230 NEXT i
1850 1ldx sinTab+l,Y 2240 [ opt pass
1860 rts and return 2250 BQUW &TFFF
1870 2260
1880 .gt255 2270 REXT pass

grees. The sine of this
18 found using the 0-90
routine, and this re-
sult is then negated.
The relationship this
time is sin(a)=-
sin(360-a). Again, the
subtraction is per-
formed, then the sinis
obtained, then it is
negated.

The relations described above may be
neatly summarised with the Basic
function:

1000 DEF FNsin(th%) IF th%<=90
THEN =SINRADth% ELSE IF
th%<=180 THEN =SINRAD(180-th%)

271-360 degrees

ELSE IF th%<=270 THEN =-
SINRAD(th%-180) ELSE=SINRAD
(360-th%)

You may notice the slight ‘fudge ' in
the code to set up the sine table at lines
2190 on. The sines for 0 to 89 degrees are
obtained as expected, by multiplying the
value returned by SIN by &8000.
However, the sine of 90 degrees is
obtained separately after the main loop.

The reason for this is the non-
symmetry of two's component numbers:
the sine of 90 is 1, therefore the entry for
90 degrees should be 1*&8000, or 32768.
However, &8000 is in fact -32768 in 16
bits. The table uses the largest positive
integer which is &7FFF instead. This
doesn’t cause any problems in practice.

The Basic interface to the sine routine
starts at the getSine. The steps per-

formed are:

1 Get the address of the first (integer)
parameter in ptr.

2 Getthe lower twobytes of thisinteger
in AX. This should be in the range

0-360.

Call sin to obtain the scaled sine in

AX,

If the result is negative, take its

absolute value and remember that it

was negative.

Convert the scaled integer into a

floating point number. To understand

how this is done, a knowledge of how

BBC Basic stores floating point num-

bers is required.

Store theresultin the second (floating

point) parameter.

All this is performed between lines

1120 and 1600. To see the program in

[

-

@

o

action type it in, run it and then try the

o8’
clc
adc #90
oo nolnx
e
.nolnx
cpx #361 DIV &100

And call the sin routine

Add 90 to get cos (AX = angle as usual)

Did we exceed 360 degrees?
No
Maybe
No
Adjust by subtracting 360

following benchmark:

A=0

TIME=0:FOR A%=0 TO

getSine,A%,A:NEXT:PRINT TIME
Compare the value printed with that

obtained using:

A=0

360:CALL

£=0:FOR A%e=0 to

SINRADA%:NEXT:PRINT TIME

To compare the accuracy, try: A = o:
@%=&20409
FOR A%=0 TO 380:CALL
A%,A:PRINT A,SINRADA% NEXT

Finally a note about cosines. It is true
for all angles that cos(a)=sin{a+90)
where aisindegrees. Thus, a cos routine
could be incorporated by including the
lines in Listing 2.

Similarly, a Basic getCosine could be
provided simply by replacing the JSRSIN
at line 1200 with a JSR COS.

360:A=

getSine,
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Plenty there is to be doing in
Erik the Viking, a new text and

graphics adventure, and like it

THOR
BLIMEY!

master Bob Chapell dons his ]

Viking cap and

on a rescue mission

very much I do, ya. It has been
released by John Wiley (under
its Mosaic Publishing imprint),
and is available for the Com-
modore 64, BBC B and Spec-
trum micros.

Theadventure isbasedonthe
popular children’s book, The
Saga of Erik the Viking, whose
author is Monty Python star
Terry Jones, and written by
those wizards from High
Wycombe, the Austin family,
the Level 9 lords — so impress-
ive stables all roun

Vikings rule OK

The game is set around 900 AD;
the Vikings control most of
England and rule the lands
from Greenland to Sweden and
south to the north of France.
Youmay know that the Vikings
justloved topillage and plunder
using their infamous raiding
longships, but were you aware
that their trading ships were
called Knorrs? Now, not a lot of
people know that.

The reason I feed you that
educational morsel is because
this adventure is said to pay
meticulousattention to historic
detail inboth graphicsand text.
For instance, all the buildings
shown are based on archaealo-
gical reconstructions and read-
ings from the Viking sagas. If
all this academic stuff is put-
ting you off, don't let it. The
fantasy element is there all
right, so you'll enjoy playing
while improving your educa-
tion at the same time.

Norwegian good
Erik the Viking is played by
your good self, and you begin up
in the Norwegian mountains
near your farm. You have just
finished quietly dozing beneath
the fir trees — and feel vaguely
disquieted. You dreamt thatan
army of strange creatures
swept down over the farm and
dragged everybody away, in-
cluding your wife. When you
move down the hill and back to
your farm, the dream turns out
to be true — everyone has
vanished. [don’t know what the
Viking equivalent of ‘Cor
blimey’, is but that's exactly
whatErik must feel likesaying.

So off you go, scouring the

surrounding area for clues.
Well, this is an adventure, so
whatyou'rereally searchingfor
are objects that might assist
you, and objects aplenty you
will find — so much so that
you'll be hard put to carry them
all at once. There's a whetstone
in the barn, some nails, a
hammer and scales in the
smithy and some trestle tables
and asorted rushes near the
Great Hall just for starters
They must be of some use, so of
course you take

One thing you learn pretty
smartly is to examine or search

m { %
every object in sight — this
proves most beneficial, as it
either reveals a further object
orsome useful information. For
example, searching one object
revealed Blueblade to me. I
thought, what on earth is
Blueblade? Could it be some
acient Scandinavian safety
razor? Last year's Danish Der-
by winner, perhaps?

A further examination told
me it was neither — it was a

sword embellished with

the
wards 'Copyright Level 9 Com-
puting’! Cryptic, huh?

The Great Hall had a distinct
pong of walves about it, and
there were some mysterious
paw prints down by the river
bank. I've heard of cat burglars
— but lupine looters? Never. I
soon found my first Knorr — if [
hadn’t had the graphics switc-
on, I might never have
known what it was. The
graphics, whilequite attractive
and quickly drawn,donot adda
great deal to the game and can
be turned off if you wish to

lure, see Viking Age, in your
Lords of Time adventure?).

Gang jawfare
Thegangthatturnuptoaid and
abet provide some delicious
giggles for seasoned adventur-
ers. From time to time the gang
tell you to hurry up—they even
sit down and start to sing of |
gold! But don't worry, Hobbit |
fans, the singing is not a sign |
you're about to meet a sudden |
demise. |

Circus tightrope
BigTopfans, are youconstantly |
falling off the tightrope .in |
Channel 8's Circus? Pe:]hal?s |
the

command worps turns them
off; prcTURE turns them back on

again.

The ship turned out to be my
own, the Golden Dragon, so no
doubt I was destined to do some
sailing. Buthowtoget thething
down to to the shore? A musical
horn soon brought help run-
ning (pause here for cockily
erudite question to Level 9;
surely this should have been a

adventure but can't work out
how to get or use some petrol?
Tightrope problem:
1. TENY TEFAS ADNAR-
AEW TOOF LAIC EPSE
MOSD EENU OY.
2. NWOL CFOP LEHT SILN
ETEN TCER EOT.
Petrol problem:
1.ROTA RENE GMORF TINO

HPYS.
2. RACE VIRD NEHT KNAT
LLIF. | 4l

18
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One year old... g
and look how we've grown!

When we launched the QL last year, we knew we were starting a
revolution.

For the first time, the serious computer hobbyist could afford the
same power and performance as the professional computer user.

A year later, and the QL is more than a unique computer, its the
heart of a unique system.

And the next 12 months promise even more for QL owners...
new software options, extra storage devices, printers, monitors...

Read on, and see how far we've come, and how much further
we're going!




NIGEL
EARLE

ow it's the
quantum leap for

QL software and
peripherals

Without doubt, the QL was the computer innovation of 1984,
Launched to outstanding reviews, it soon gathered thousands
of happy owners, and recognition from people like ICL, who
have incorporated the QL and its Microdrives into the new

One-Per-Desk.
The quickest glance at the QLS
spedification shows what the
fuss was all about.... 128K RAM,
32-bit processor architecture,
200K built-in mass storage,
bundled software. They're fea-
tures that would normally cost
you three or four times as much!
But that's only half the story,
because the QL is now the
heart of a computer system,
with a growing library of soft-
ware...

As you'll see from these |

pages, 1985 is the year of the
Quantum Leap for software
and peripherals. Already there
are no less than five QL lan-
guagestogetherwithspecial pro-
grams for software developers,
a world-beating chess game...
and much more on the way!
On the hardware side, there's
a special QL monitor to make

the most of that high resolution |

are memory expansion boards,
Winchester disk drives, printers,
and low-cost Microdrive cart-
ridges.

In fact, there's so much going
on, well be running these
regular Newsletters just to keep
you in touch!

If you already own a QL,
the next few pages will give
you a taste of the exciting year
ahead.

And if you don't . . . take a
look at what you're missing, It
should be all the persuasion
you need!

Now read on....the Quantum
Leap into serious computing
starts here.

g fnl

Nigel Searle, Managing Director,

512 x 256 pixel display. There | Sindlair Research Limited.

From sophisticated business packages to superb animated games
QL software makes the most of the computers extraordinary specification

New QL Software

Utilities, languages, games and business

packages...with more on the way!

Two things are now certain
about QL software. First, there's
going to be plenty of it. And
second, its going to set com-
pletely new standards for
microcomputers..

At the moment, there are
well over 100 software programs
in development. And the first

software releases, shown here,
demonstrate how exceptional
the best QL software will be.
The QL already has five
languages, superb programs for
software developers, a top
quality accounting package and
in QL Chess it has its first game.

QLUB:10,000 members and

QLUB s the special Users Bureau
for Sindair QL owners. There
are now well over 10,000 QLUB
members, and membership is
growing all the time.

For their annual subscription
of £35, QLUB members are en-
joying a whole range of infor-
mation and advisory services,
exdusive offers and spedial
discounts.

One of the most important
QLUB benefits is the special
news magazine, appearing six

times a year. The magazine pro-
vides a forum for QL owners to
exchange views and keep in
touch with all the latest develop-
ments.

Each issue is packed with
updates on QL hardware and
software, tips on applying the
four QL Programs, and news of
how other people are using the
QL QLUB members also receive
a range of special discounts,
with savings of at least 20 on
selected software products.

Current special offers include:
QL Chess for £14.95
QL Toolkit for £19.95

growing!

QL Assembler for £31.95
QL Cash Trader for £54.95
Special subscription rates




The multilingual
Sinclair QL

BCPL - a forerunner of C, BCPL |

has been described as a
programmer’s delight. In the
words of QL User, this com-
piler is a 'brilliant compromise
between a high-level language
and a low-level systems lan-
guage” Whilst not for beginners,
this is an essential buy for any-
one with a good knowledge of
systems programming Complete
with manual.

Available from
Metacomco-£59.95.

Tel: 0272 428781.

LISP-already well-known for |

its artificial intelligence appli-

Psion trouble-
shooting service
All QLUB members can obtain
special assistance from Psion
on using the QL Quill, Abacus,
Archive and Easel programs
supplied with the computer.
Psion will normally answer any
queries within 48 hours.

Free updates

QLUB members will also receive:
one free update of each of the
four QL Programs—incorpora-
ting many new developments.

sinclair

cations, LISP is a powerful and
versatile language. This is a
sophisticated implementation
of LISP, by one of its leading
exponents, Dr Arthur Norman.
This package features full QL
graphics, and a full manual is
supplied.

Available from
Metacomco - £59.95.

Tel: 0272 428781.

Pascal-probably the most
popular high-level language of
all. Pascal is particularly well-
suited to structured program-
ming sophisticated data manipu-
lation and algorithmic problems.
Pascal interpreter complete
with 87-page manual.
Available from

Computer One - £39.95.

Tel: 0223 862616.

B
sinclair §

Forth - this ‘new generation’
language is proving both popular
and easy to learn. The program
provides a full implementation
of the latest Forth 83 standard
with graphics and sound exten-
sion.

| Available from

Computer One-£29.95.
Tel: 0223 862616.

APL - the compact mathema-
tics-based interpreted language
designed for scentists and
mathematicians.

APL keyword interpreter
complete with manual
Available from
MicroAPL - £99.95,
Tel:01-622 0395.

gra(é%ammer’s

QL Assembler -two programs
operating in tandem. The first
is a full-screen editor for creating
and altering program files.
The second, a Motorola-format
compatible 68000 assembler
which converts source files
written in ME8000 assembly
language into machine code
files which can run on the QL.

Both assembler and editor
are written in machine code
and can be multi-tasked with

| SuperBASIC, so you can switch

between editor, assembler and
SuperBASIC instantly.

Written by GST Computer
Systems -£39.95.

QL Toolkit - a programmer’s |
toolkit with over 70 programs. |
and extensions to SuperBASIC. |
Most are linked to SuperBASIC |
initially and can then be used
from commands or from within
a program. Enhancements in-
dude printer spooling (print a
file while running a SuperBASIC
program); improved file access
(with full random input/output
command); job control (allows.
management of multi-tasking
programs induding the ability |
to display, alter priorities, and
delete jobs from the QL); and
SuperBASIC screen editor.
Written by Q Jump-£24.95.%

World-beating

chess!

QL Chess - fresh from its victory |
at the World Microcomputer
Chess Championship. This pro-
gram sets a completely new

| standard for games software.

There's a high resolution dis-
play, animated 3-D graphics,
and 28 levels of play from
novice to champion. Features
include an openings book of
nearly 4000 moves, HINT and
TAKEBACK functions that help
you learn from your mistakes,
and the option to play a human
opponent or the computer.
Written by Psion - £19.95.%

Software at work

QL Touch ‘n’ Go - a unique |
approach to learning touch- |
typing skills. The program is
designed to give you mastery
of the standard QWERTY key- |
board in just 24 hours. With
practice, you should soon reach
40 words per minute, with over

| 95% accuracy.

| Written by Accountancy
Software of Torquay - £69.95.*

Written by Harcourt - £24.95.%

QL Cash Trader — a unique
computerised  book-keeping
system forsmall businesses. The
program provides a complete
course in the principles of ac-
countancy, and goes on to
become an essential aid in the
day-to-day running of a busi-
ness. Complete with compre-
hensive manual

*This title is available from
Sinclair Research on

0276 686100, and selected
Sinclair stockists nationwide.




New QL Hardware
Anind

ustry is born

From the moment of its launch, the revolutionary QL attracted

massive interest from all quarters.

In one area, the interest quickly turned to action, as high-
tech hardware manufacturers realised the immense potential
of the QL for vast expansion, for system development and for

The dedicated Sinclair |

Vision QL monitor

Once you see the incredible
graphics capabilities of the QL
you may decide an ordinary TV
just can't do them justice.

If thats the case, a high-
resolution monitor is needed
(And if you're creating presenta-
tion-quality charts, for example,
it’s quite essential)

The new Vision QL monitor
is specially designed for the
computer by Kaga Electronics,
with full support from Sindlair
Research.

So it exploits the QL's maxi-

mum 512 x 256 pixel resolution
to the full, with a pin-sharp 85
column display.

It's also spedially styled to suit
the QL - in looks, and in use.
There's a 12" non-glare tube,
and etched screen to diffuse
reflections.

So the display is bright, sharp,
much easier to look at .. . and
invaluable for those late-night
programming sessions!

And like the QL, the Vision
monitor is designed with space
in mind: it has a compact foot-

widespread networking. Already the list of peripherals for
the QL is very exciting-and lengthening by the day!
Here, we've covered many of the latest, most important

developments.

As more appear, be sure to keep in touch with QL News!

print of just 122" by 15" - no
more than a typical portable

typewriter.

It's available from MBS Data
Efficiency on 0442 60155 and
selected Sinclair stockists.

The QLS superb graphics capabilities - as demonstrated by the Sinclair Vision QL
monitor.




' Microdrive cartridges.
Another Sinclair First!

Microdrive cartridges are the
QL's own unigue storage media.
Each stores up to 100K of in-
formation, on a cartridge no

bigger than a matchbox!
Accessiswithin seconds. And

in tests, Microdrive cartridges

have made over 50,000 passes

without loss of data.

Over 500,000 cartridges are
now being used throughout
Britain. And QL Microdrives
themselves are standard equip-
ment on the new ICL One Per
Desk.

Sinclair Microdrive cartridges - up to 100K of programs and data on a medium so compact you can pap it into your pocket

Powerful hard-
disk system

For the QL business user, the
new Firefly QL Winchester disk
will boost the QL's power in
one huge leap.

Designed by Quest, it uses
CP/M and offersall the benefits
of Winchester technology: fast
access, reliability, compact size
and quiet operation

With 75 Mb storage, the
Quest Firefly is ideal for large
databases such as stock or cus-

tomer lists. And at under £1200, |
it represents exceptional value
for money.
The Firefly will be available
very shortly from Quest on
04215 66488

Winchester hard disk drrvessup:zIEME'nl
your QLS built-in mass storage.

Interface options
The QL comes complete with
two built-in RS-232C interfaces.

In addition, interfaces for
Centronics printers are widely
available from manufacturers
such as CST, Mirade Systems
and Sigma Research . . . with

prices from only £35.

And that’s just the beginning,
For attaching scientific and
laboratory instruments to the
QL, CST even offer an IEEE-488
interface, which can handle up
to 16 connected devices simul-
taneously!

A Centronics interface slips discreetly into place.

Expansion boards
for up to 4 times
more memory!

Also from Quest, a simple and
inexpensive way to expand the
QL's RAM: with memory ex-
pansion boards.

These compact units connect
to the standard QL expansion
port, using the QL' internal
power source or, for larger
boards, an external power source.

The units range from 64K
and 128K RAM boards to mas-
sively powerful 256K and 512K
RAM boards, so there’s some-
thing for every user.

Compact expansion boards

Prices start at £117, and the
512K board is a very cost-effec-
tive investment at just £587.

With affordable memory like
this, the QL is more than a
match for any other micro
under £2,000!

Where to ﬁl"ld the QL The Sinclair QL is available at selected branches of Dixons,
W H Smith, John Lewis Partnership, Currys, Greens in Debenhams and Ultimate, and larger
branches of Boots, John Menzies and specialist computer stores nationwide.

smir—iEir QL QLUB. and Qdos, are trademarks of Sinclair Research Lid. Quil, Easel, Archive and Aharm are trademarks of Psion Ltd Due to

aur policy of continual product improverment, Sinclair Ressarch Ltd reserye the right ta alter specihicabions at any ey

The spec
behind the
spectacle

CPU - Central Processing Unit
Fast, powerful Motorola 68008
chip. A second processor, an
Intel 8049, controls the key-
board, generates the sound, and
acts as an RS-232C receiver.

RAM
128K. Now expandable to 640K.

ROM
48K

Operating system

Qdos - revolutionary single-user,
multi-tasking windowing opera-
ting system.

Storage
Twin built-in QL Microdrives. Up
to 100K storage each - transfer
rate, up to 15K per second.

Keyboard

Full moving 65-key QWERTY,
five function keys, four cursor
keys.

Language
Sinclair structured SuperBASIC

Application software
QL Quill-word processor
QL Abacus - spreadsheet
QL Easel - graphics |
QL Archive -database

All four packages supplied
with the QL.

Interfaces

Two serial RS-232C interfaces,
Microdrive expansion port (up
to 6 may be added), ROM
cartridge port, local area net-
work, 2 joystick ports, RGB
monitor and TV output.

Text screen

Various modes - up to 85 col-
umns by 25 rows on monitor.
On TV, up to 60 columns.

Graphics resolution
512 x 256 pixels (four colour),
256 x 256 pixels (eight colour).

Sinclair Research Ltd
Camberley, Surrey, GU15 3BR.
Tel: Camberley (0276) 686100




e \ARDWARE PRO-TEST: SHARP

STAYING

HARP

The Sharp MZ5600 could knock Apple’s Mac and Lisa

——

MZ5600

First impressions
The 8086 processor may not have the
best structure or instruction set avail-
able, butasit wasamong thefirst usedin
micros, it does have a large selection of
software available for it.

Sharp has gone against the trend set
by its competitors with 8086/8088-based
systems in the size of memory provided
as standard. Applications for the 8086
range have been memory hungry, and
the manufacturers have exploited this
by their entry-level systems not having
quite enough memory to run the soft-
ware package you need efficiently or
effectively. Most of these systems start
at 128K; Sharp, however, stands alone
in startmgyuu offwith 256K. Ifyoustill

off their perch. Trevor Jenkins puts this new micro on the
table and gives it a thofough examination.

irst announced at last October's | IBM on the 8088 and the Sharp on the

London Business Equipment Show | 8086, which means the 5600 has a 16-bit

the Sharp MZ5600 range has since | data bus compared with the eight bits of
attracted a great deal of interest — so | the IBM.

much so that not all the options were If the sort of work you have in mind is

available for review. Sharp claims | essentially 16-bit,the Sharprunsfaster.

they're selling too fast There was a time when an 8-bit system

Immodesty apart, Sharp has come up | used an 8-bit data bus, operated on 8-bit

with an impressive micro, and made a | data and was easy to categorise. Now

sensible decision in not attempting to
copy the IBM PC, although there are, of
course, certain similarities. Both are

we have 16-bit systems with an 8-bit bus
operating on 16-bit data, and are headed
for the 32-bit system with a choice of 32-,

based on the Intel 16-bit processors, the | 16- or B-bit data buses

ythereisanexpansion
board available.

In use

Program memory spaceis notaffected by
the video RAM (which is separate),
although it does come out of the
megabytes the 8086 is capable of addres-
sing. The video RAM is normally 96K,
but is expandable to 128K. The 96K is
sufficient for monochrome display, but
must be expanded if you want to exploit
the colour capability.

The video RAM is accessed by both the
processor and an NEC7220 graphics
processor chip. The latter gives the
MZ5600 series sensational graphics
capability: it performs nearly all the
graphics functions you might expect of a
pricier microcomputer. Windowing,
zoom, lines, circles and user definable
characters are supported. Many
sophisticated professional graphics de-
vices are now appearing which use this
chip. The demonstration system has
some excellent examples of how to get
the most out of this processor —multiple
moving windows each with different
picture elements, for instance.

Sharp has also included a programm-
able sound generator, supported by
special statements in the Basic interpre-
ter. The manufacturer scores over other
systems here by also including a very
necessary volume control, which is easy
to find into the bargain.

I don’t usually like such accessories
but I was tempted to use it all the time
with the review system.

While on the subject of noise there was
excessive noise from the hard disk —not
just when first switched on or when in
use — but continuously. Sharp says
production models will have some filter-
ing to reduce this, but ask for a
demonstration in a quiet place anyway.

Also whenever the floppy was access-
ed, this drive created a tremendous
noise, reminiscent of an old manual
typewriter. Is it safe to assume that
solving the noise of the hard disk will
also remedy the floppy drive problem?

The system is contained in a metal
cabinet slightly smaller than an IBM
PC’s. Unlike many other systems, the
metal box stops interference from the
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eles i rounding equip it
also protects the equipment in transit.

The review system came with one
600K floppy disk and a 10Mb hard disk
all in the main cabinet. Apart from the
keyboard and monitor, all the electro-
nics are in this box.

On the front of the box is a socket for
the keyboard, the optional mouse plugs
into the keyboard. Also on the front are
the volume control and the reset switch.
The latter has been recessed into the
metalwork, so pushing it accidentally is
impossible. A nice feature is that the
on/off switch is out of the way on the side
of the cabinet far away from the reset
switch, and any exterior connectors
which are all on the back. The power
switch is also recessed.

The sockets on the back are inset
making them difficult todislodge. There
are two monitor sockets, one for black
and white, the other for colour; this
implies it may be possible to run the two
together, but as the colour monitor was
not available for review, [ was not able to
confirm that. There is also an additional
socket for the keyboard. One serious
criticism of these sockets is that both
RS232 connectors are not the normal
25-way sockets, nor do they conform to
the newer RS432 standards, so addinga
printer will need some thought. Sharp’s
documentation tells you how to do this,
but the plug is not the normal size.

A separate Centronics printer port is
also on the back of the case. A socket to
connect an external floppy disk is

Software
An impressive array of software was
included for the review, the mainstay
being CP/M-86. Sharp has made very
useful additions to the utility programs
and overcome some of the problems
inherentin CP/M-86.Several celebrated
packages came on hard disk, but without

Plewty of function and sdlting keys are to be found on the keyboard.

present but this option wasalso unavail-
able for review (and ominously is not
mentioned in the price list).

I would like to have seen some power
supply sockets on the back, which would
have added to the superiority of the
system by enabling the monitor and
printer to be powered without needing
additional mains plugs and wires.

The quality of the monochrome moni-
tor supplied matched that of the system.
A swivel stand allows the position to be
adjusted. The keyboard is modelled on
the IBM PC, but has a better feel and a
slightly different layout. It is thinner
than IBM’s, with small feet that are
either up or down, rather than variable.

manuals. DBase II, SuperCalc and
WordStar were supplied and the list of
other software ready for the MZ5600
shows that Sharp has got its act together
on this score too, unlike many others.
MSDOS and CP/M-86 will be supplied
free of charge with the machine.

Sharp has not forgotten the 8-bit
customers, and the Basic interpreter
accepts programs written for those
earlier machines. Two conversion prog-
rams are provided to read an 8-bit
system disk and convert the programs to
the new format. This Basic is excellent,
despite a few idiosyncracies.

What you should remember is that
this is not Microsoft Basic (although

GWBasic will be available early in
1985). So, a number of control structures
are not present for the programmer. For
example, thereisno WHILE or REPEAT
statement — only FOR/NEXT loops are
allowed. A little worrying are the
inconsistencies between this version
and any other. The most irritating is
thatthe PRINT statement only workson
the printer. To print items on the
monitor the DISP (display) statement
comes into play. Then there are the
strange forms of the single-line IF/
THEN/ELSE statement. Lastly, the
interpreter distinguishes between the
cases of letters.

graphics chip are covered by many
statements in this Basic. Control of each
separate window can be established
with one statement; scrolling of any
window can also be done in one com-
mand, in either up, down, left or right.
The 7220's characters display can use
user defined symbols, in an easier way
than the BBC Microdoes, the functional-
ity is the same but more direct.
Presentation of output can be en-
hanced using a very powerful PRINT
USING statement which allows printer
control character sequences to be in-
cluded in the output. On the monitoritis
possible to put up a grid of various sized
boxes with a Table command, which will
impress anyone who uses the Sharp for
producing management reports.
Anumber of statements are dedicated
to the function keys to make full control
easy. One of these is used for debugging
and correcting erroneous programs.
Programming language purists may
be upset todiscover that some mathema-
tical functions don't use the usual
function syntax. However, there are |p

capabilities of the 7220
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redeeming features: a full set of floating
point functions, and the ability to switch
between degrees and radians for the sine
and cosine functions.

More upsetting to everyone may be
the licence agreement between Digital
Research Japan and the buyer. The
terms and conditions are ludicrous.
‘Digital Research Japan make no war-
ranty of any kind’ runs one, and ‘the
entire risk as to the quality or perform-
ance is with the purchaser warns
another. So, if CP/M-86 does not work on

| {4 ARDWARE PRO-TEST: SHARP MZ5600

panying explanations are obscure.
There is also a user’s manual which
includes concise details of the hardware,
though data sheets for the various
devices would alsohave been welcome. A
system integrator would need them, as
would anyone trying to use the sound
generator or the 7220 from a non-Basic
program. The Basic interpreter does
provide access to them, but not everyone
wants to use Basic, even one this good.
The Basic interpreter documentation
is among the best for this language. The

arrival, that’s just tough. Come off it,
Digital Research, this won't curry any
favour with your customers. In fact, I
would like to refuse to sign my agree-
ment or even to purchase CP/M-86 —
perhaps that's why it comes free. DR
may be trying to protect its investment,
but there’s protection and there's rip-
ping people off.

Documentation
The usual 16-bit documentation comes
in an IBM-style binder, with a box to
store it in.

The manual’s presentation is good,
and the usefulness of the documents
ranges from barely adequate to almost
excellent.

Since only CP/M-86 manuals were
supplied my comments are limited to
thosebooks. In my experience, itislikely
that what is said about DR’s offerings
will also be true of Microsoft's MSDOS
manuals. For the latter, I was provided
with some photocopied pages of an
MSDOS manual, relating to the Sharp
and my comments below concerning its
CP/M-86 documents would seem to be
true of this manual too.

Software suppliers tend to think only
in terms of quantity rather than quality
of documentation, and that's true here.
The impression that both Digital Re-
search and Microsoft give is that they do
not understand their audience.

The CP/M-86 documentation (a prog-
rammer, system and user guide) is as
issued by DR with the necessary adden-
dum and errata sheets. For those who
have already seen these manuals don't
despair, Sharp has put great effort into
reproducing them. The contrast of the
copies is very high overcoming the
faintness of the originals.

Sharp has added a separate manual to
these three to cover its additions to
CP/M. Unlike DR’s, this is typeset, and
the examples are clearly laid out and
well chosen, though some of the accom-

W INZ-EE0

we're kept awake at night searching for
the answer.

The only niggling problem with the
Basic manual is that it's not in
alphabetical order, but it does at least
have an index of keywords.

Two quick reference cards are in-
cluded in the package: first, a DR pocket
manual whichincludes the Sharp exten-
sions. This covers most of the contents of
the DR manuals, but in very meagre
detail — a deficiency best demonstrated
by the error message section which
explains self-explanatory errors. The
section on BDOS function calls is much
toocramped — it needs much more space
(perhaps given up to those error
messages); however, it is useful and can
save time.

Basic also has a quick reference card,
organised alphabetically; unfortunate-
ly, some of the notation 1s not explained
(such as the use of input/output unit
numbers). It has small examples with
parallel explanations in addition to the

Volume control {top) is an unusual feature on the micro and the Sharp MZ5600 has plenty of scope for

‘expansion (bottom).

book has a small introductory section
which leaves teaching the language to
the many books already available; what
it does cover are essential details of the
implementation for those who have used
another version. The manual is well laid
out, with each Basic keyword on a
separate page, along with the formal
definition of the statement and exam-
ples of each possible format included.
There are notes in explanation of the
function.

What lifts this manual above the rest
is that in addition to the explanations,
there are helpful tips on the use of the
statement with good examples, even if
they are a bit laboured. There are also
footnotes to answer those questions most
of us have never wanted to ask until

SPECIFICATIONS
System

hard disk) price £3495.

Sharp MZ5600 range, comprising cpu, 256K memory, single
double-sided, double-density floppy drive, mono monitor, price
£1585; the MZ5641 (as MZ5631, but with second floppy drive),
price £1995; and the MZ5645 (as MZ5631, but with integral 10Mb

(These prices include CP/M-86 and MSDOS as standard and one
years on-gite maintenance.)
Colour monitor, Mouse (£95) 256K memory expansion (£299),

Peripherals
98K video memory expansi
processor available (price unknown),
Manufacturer  Sharp Electronics (UK), 061-205 2333

format of each keyword.

Verdict

If you want some compatability with an
IBM but are not too concerned exactly
how much, or you want to be happy in
your use of a machine, relying on the
documentation totell youwhat youwant
toknow again, then the Sharp MZ5600 is
your machine.

When DR's GEM package becomes
available for the MZ5600, it is going to
put upa good fight with Apple’s Mac and
Lisa machines — that NEC chip does
some startlingly good graphics.

All in all, this is probably one of the
best 8086-based machinesat thislevel of
the market today and deservesalot more
attention. L4}

ion (£230) and an 8087 Numeric
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Your standard BBC Micro
will have this many RAMs.




That's right, a massive 256
Kilobytes of Random Access e

Memory, plus hardware and

disc compatibility with the U.K.'s

number one personal computer, the

BMRC, 5

Just think of the potential for

your Model B. The opportunity to
explore the vast range of IBM®PC
compatible programming aids,
languages and business software
packages, which are already
established as ‘State of the Art’ and

~ are destined for a growth pattern

previously unknown in the Industry.

d

To take full advantage of this
high calibre software support the
Torch Graduate incorporates twin
360K floppy disc drives and two
IBM PC compatible expansion slots,
thus making available options such
as local area networking, ideal for
business and educational applicat-
ions or auto-dial/auto-answer comms
modems, linking up with viewdata
and electronic mail services such as
Prestel and Telecom Gold.

»r@ilUpgrade your BBC Micro
T oullh

ha qve this

OERC

A,s an added bonus, we : ‘
even start you on your way with thé

. PSION XCHANGE mtegrat,ed

aoftware package cnmpnsmg word
financial p
g'taphm and database management

. programs, specifically developed for

the colour version IB!

BBC Model B owners, this is your
day of reckoning!

Torch Computers,dedicated to the

& BBC Micro in more ways than one.



Technical Specification ® 8088 16-bit CPU
(5Mhz) ® 256K RAM ® MS™-DOS
operating system customised to IBM PC
compatibility ® Twin double sided, 5 14"
floppy disc drives (each 360K formatted)

# 2 [BM PC compatible expansion slots

# Free PSION XCHANGE software
(Abacus, Easel, Archive, Quill) ® Software
compatibility allows Lotus 1-2-3 and all
popular mﬁ’pc business programs to run
without modification, subject to

of BBC keyboard and display ® Acorn Disc
interface is not required ® Keyboard, text
and graphics by BBC Model B Micro.

For the name of your local Torch Graduate
dealer complete the reader enquiry card or
ring (0223) 841000.

Torch Computers Ltd., Abberley House,
Great Shelford, Cambridge CB2 5LQ.

Torch Graduate
TORCH

Er@uML DU T F RS

1B o Trade Mark of International Business
Nschines The BEC MICRO b designed. peoduced and
ditrbuied by ‘Acom Computers Limited. The Grackate is
manufactured by Torch Computers under licence fram Dat
Technologics




:) ERIPHERALS PRO-TEST: ROBOTS

~ ARM WRESTLING

Ralph Bancroft and Kenn Garroch engage in a trial of robotic strength and control with

I_w

the Colne Armdroid and the budget Fischertechnik system. ]

icro controlled robotics is a grow-
mg area of interest for many
lsand forh thusiast
The major drawback is the cost of the
robots and often the lack of software to
drive them.

Fortunately, things are starting to
change and a number of "build your own’
robots are becoming available at fairly
reasonable prices.

Colne Robotics has been a leading
manufacturer of low cost robotics equip-
ment and a robot arm is one of its latest.
products. It is available either in kit
form or already assembled. I took the
coward's option and reviewed a sample
of the latter. It turns out that this was
probably a good move as we were later
informed that kit assembly is pretty

difficult.
Setting up

The Colne comes with an interface,
operating software, a power supply and
some manuals. Connecting everything
up was simply a matter of plugging one
lead of the interface into the robot, the
other into the user port on the BBC.

The power supply comes in a weighty
cast aluminium box which gives the
appearance of being able to provide
enough power to lift anything, although
it does get very hot after an hour or so of
use. With the robot powered up, the
control software centre loaded, from
tape, into the BBC.

Programming the Colne follows
the seemingly universal process of
moving the arm to a positionina
sequence and then instructing the
computer to remember that
movement. This is continued
for the complete movement
cycle. Because the Colne
is capable of movement
through a number of axes,
there are some additional
commands not available
on something like the
Fischertechnik.

The arm is mounted on a rotating base
and has joints at the elbow and wrist.
The latter swivels and rotates and
supports the three-fingered hand, which
can open and close. All this is strung
together with a veritable knot of cord
and pulleys. All the cords return to a
pulley set contained in the base. Each
pulley has a lever on it for manual
adjustment.

In use
The upshot of all this is that the program
needs to be able to control the whole lot.
This is done by assigning two keys to
each movement (back and forth) with a
number of subsidiary commands for
turning the stepper motors on and off,
and setting up the points which need to
be remembered.
Colne Robotic's Armdroid: needs to be taken by
the hand and shown what to do.

To get the robot to do anything, you
have to move it to a suitable home
position, defined as such with the home
key. Keyboard controls are then used to
‘move the arm to the next point. Thiscan
involve any mixture of wrist, elbow and
arm movements which the computer not
only seems to be able to tack together,
‘but smoothens when it plays them back.
Any number of attempts can be made to
get the movement right.

I eventually got things working so
that the arm would pick up the phone
and, unfortunately, drop it again. The
grip is not terribly good for holding
telephones, perhaps because it's a little
on the small side. Smaller objects,
present far less of a problem. Using a
large felt tip pen, it is possible to get the
robot to draw lines, admittedly rather
curved ones.

The accuracy is not great and ‘a
centimetre or so is lost every time the
manoeuvre is repeated

Real probl occur when
are made to move the arm to its extreme
positions. Things get sostrained that the
cords tend to jump off the pulleys.
Putting these back on isfiddly, to say the
least, and tends to pull everything out of
line. Getting going again meansturning
off the motors and adjusting pulleys,
mainly in the wrist, until everything is
realigned

Verdict
The Colne robot arm is a good
quality kit and certainly
looks the part of arobotarm. If
you intend building it remem-
ber that it could be a little
difficult. Buying it ready-
built gets around all this
fuss, and the only manu-
al labour involved will be
occasionally putting the
pulleys back in line.
Playing with robots is great fun. The
hardest bit is thinking of some use for it
besides lifting things up and putting
them down again.
If you can think of some reason to
justify the cost then the Colne is rather
more than just a toy. r

REPORT CARD: 1T0 5

Features
Documentation

Overalivalue

Product Colne Armdroid 1 for BBC micro
Price £569.23 plus 3% PP(read;
assembled), £534 plus 3% PP (kitform)
MMCDlneRobollcnﬂl -8928197
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r those with a lower budget, the
Fischertechnik robot kit might be a
more attractive option — particu-

larly as you can useit to construct no less
than six different computer controlled
models.

The Fischertechnik computing kit is
aimed only at those interested in
tinkering around with the basic princi-
ples of robotics. By no stretch of the
imagination could it be considered a
precision technical instrument.

You are given the piecestoconstructa
‘teach-in’ robot that can learn simple
movements and repeat them, a plotter, a
model that plays the Tower of Hanoi
game, a solar cell tracking device, a
graphics tablet and a sorting system.

The basic kit should be available
through some leading toy shops but
comes with two significant disadvan-
tages: the manuals are in German, and
there are no details on how to connect it
tothe leading makes of home micro used
in the UK.

The package deal offered by Micro
Robotics Systems is probably a better
option. For £112 you get the basic kit
plus interface and software to hook it up
to a BBC micro.

together (and cheated on the wiring —
see picture) it was obviousthat the whole
exercise was designed as on obstacle
course.

If the construction details in-the
Fischertechnik manual were scant, the
information in the Micro Robotics Sys-
temsmanual was simply atrocious. All it
consisted of were a couple of photocopied
sheets that left more than a little to the
imagination.

The Fischertechnik robot: a simple robot arm at a
budget price.

Setting up
The kit itself comes in a box complete
with all the parts to make the six
different models. But the instructionson
how to make them are primitive to say
the least.

Exploded diagrams in the manual
illustrate the different stages of con-
struction and you then have guess how
allthe piecesfittogether —notaseasyas
it sounds to a first-time user.

Having put the model together you
then stumble across a final diagram
showing the assembled model and its
associated wiring. The problem is that
there is no mention in the previous
diagrams about the wiring and you
discover that to achieve the neat result
in the photograph you have to take the
model apart and start all over again.

The model chosen to test drive was the
teach-in robot. Having put the model

points as it goes through its paces. The
object of the exercise is to teach the arm
to move to one position, pick up a metal
disk and drop it in another position.

Changing modes allows you to store
the sequence of moves and then tell the
arm to repeat it once or several times
over.

The lack of precision soon became
obvious as the arm had a tendency to
overshoot or undershoot the expected
positions. As a result it often went into
self-destruct mode by crashing into
parts of the model where it quite clearly
could not go.

Verdict

The great advantage of the Fischertech-
nik computer kit is price. You could pay
hundreds of pounds for a simple robot
arm and not get to grips with half the
concepts covered by Fischertechnik’s
six models.

Unfortunately, you might find that
the real challenge is assembling the
models and then figuring out how to wire
them into your micro.
Theblame for this sorry state of affairs
must rest with Micro Robotics Systems

It took a couple of hours’ experimen-
tation to get the interfacing correct.

The next problem, a fault in the
interface box, caused one of the model’s
electricmotorstoremainon continually,
The fault-was cured only by opening up
the box and having a good poke around
until the bad connection was identified

In use

The movements of the robot arm are
completely under software control. The
software is provided on cassette and
allows you to rotate the arm, make it go
up and operate a magnet at the tip of the
arm.

In instruction mode you make it move
and, using the Beeb's keyboard, mark

whose poord ion and lessthan
reliable interface and software (it
crashed on more than one occasion),
turns what should be a pleasurable
voyage of exploration into a nightmare
journey of frustration.

REPORT CARD: 1 T0 5
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Youd better get the hang of this.
One day you might be up here for real.

1
[

=
=
=
=

Space Shuttle.

The flight simulation program that
leaves others earthbound.
Developed with NASA's assistance
to turn your computer into
Columbia’s Flight Deck.
£9.99 Commodore 64, £799 Sinclair Spectrum.
Available soon for all popular systems.

SPACE SHUTTLE FROM

SACIIVISION

Your computer was made for us.

AVAILABLE FROMSELECTED BRANCHES OF BOOTS, WH SMITH, IOHN MENZIES, LASKY'S, SPECTRUM, RUMBELOWS, WOOIWORTH
AND GOOD COMPUTER SOFTWARE STORES EVERYWHERE




We check out the latest on the softy market, and cast an eye to |
the future, Don’t forget, if you want your company's package to be included on this page,
send your latest releases to Bryan Skinner, PCN, 62 Oxford Street, London W1A 2HG,

along with prices and 'phone b

FTWARE PRE-VIEW
Y4

£7.00 Interceptor Micros 07356-71145

BBC

Apple Pie’s | concept falls short of original Good news for | Orpheus (due to Tansoft con-
seene-setting original. Oric 1 and | nections) and IJK. Oric prog-
promises more Identify Europe, another edu- Atmos owners | rammers have a wacky sense of
thanitdelivers. | cational program from Kosmos, B 8 isthat software | humour, typified by IJK's
Fast and diffi- | aims to teach the countries, houses are still | Don’t Press the Letter @ in
cult, with nice- | capitals and seas of Europe. For | § interested, the | which you play various fairly
ly done gra- |all that it's nicely packaged, notable | decent and amusing maze/plat-
- phics, the game | there's no documentation. 4 being | form games.
Identify Europe £7.95  Kosmos 05255-3942 g £3.50 26
ApplePie £6.95 Visions 01-748 7473

concentration. The graphics The good news | CBS and Ariolasoft. Well the
thebest | and sound are neat, too. Centre is that US Gold | evenbetter newsisthat there is
traditions  of | Court, however, shows only too continues  to [ more to the cassette version of
arcade/maze well just how variable Amstrad bring us the | Stellar 7 than the disk, and the
games, with its | software, sadly, still is. The best of US soft- | superb wire frame images and
smooth action | game tries to reproduce Psion’s | B ware, provid- | grippin on still give hours
and need for | Match Point, but with little ing stiff com- | of nnilﬁ: ing enjoyment for |
strategy  and | success i petition for | games addicts. |
Centre ;  £8.95 Amsoft0277-230222 £9.95  US Gold 021-359 3020
Detective £8.95 Amsoft 0277-230222 | FrontLine £7.00 Interceptor Micros 07356-71145
Survivor £7.95  Anirog 0322-92513 Bigtop Barney £7.00  Interceptor Micros 07356-71145

WIN

SPECTRUM
DISK DRIVE -

A happy new year to Spectrum owners from PCN and My Spectrum needsa Timexdiskdrivebecause ...........
Spectrum dealer Micro Interface. Together we're
offering three superb Timex disk systems worth £300
each. They're fast, easy to use and store 160K on each
3in disk — just the thing for yawning cassette users.
In addition, we'll give away 24 keyboard overlays to
the runners-up. Address......
All you have to do is complete the sentence on the
right in the funniest or most entertaining (and B T
printable) way. Entries must be received by Friday, | Send to: Spectrum Disk Competition, Personal Com-

D o veuasiorbhsies oontnscatnsucnnios Tl PDOTIE. 2. L0 0

February 1. The editor’s decision is final and no | % 4or News, 62 Oxford Street, London W1A 2HG.
correspondence will be entered into.
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ite Knight Mk 12, for the BBC

w;dﬂdel B, is Martin Bryant’s

attempt to improve on his excel-

lent Mk 11 version, which incidentally,

won the home computer section in the

1983 European Micro-computer Cham-
pionships.

On the face of it, Mk 12 is both more
powerful and includes enough extra
features to justify a new version. This
review was carried out on a preproduc-
tion version, complete with Bryant's
own manual, though the finished prog-
ram should now be in the shops.

Bryant has tested Mk 12 against a
variety of other programs, including the
Mk 11 version (which the Mk 12 beat
13-3)

The list is impressive, but Bryant
doesn't include any mention of how Mk
12 performs against his own excellent
program, Collosus, for the Commodore
64. In many ways, Mk 12 looks and feels
like a direct translation of Collosus — a
later and stronger program than the Mk
11 — though Bryant reckons that in the
development from Collosus to Mk 12, he
has achieved substantial improvements
in the program’s algorithims.

But the real question is which is the
best program, and from what I have seen
of this one, coupled with Bryant's
results, Mk 12 is undoubtedly the best
available for BBC users.

Like Collosus, Mk 12 has a vast

number of playing levels. Although
there are only four playing modes, Mode
four allows the user tospecify an average
elapsed time per move in any combina-
tion of hours, minutes and seconds. The
program defaults to ten seconds a move
when you first select Mode four, and it
providesan enjoyable game at thatlevel

Openings

I'wasn't particularly impressed with the
strength or quality of the openings book,

TWICE
KNIGHTLY

although the limited RAM on the BBC
may be the excuse for this. But as
Grandmaster John Nunn'’s annotations
demonstrate, Mk 12’s tactical capabili-
ties are good enough to give casual
playersathrashingatthe higher serious
levels

One improvement over the earlier
version is that Mk 12 knows about
‘underpromoting’ — the technical term
to deseribe the deliberate choice to
promote a pawn which has reached the
eighth rank to something other than a
Queen.

This is not the sort of fac:hty you'll
often care about, since it is natural to
choose the Queen But there are rare
instances in a game when check

user (ie for colour changes, time settings,
orplaying levels) the programdisplaysa
default number which is decreased or
increased by pressing the appropriate
cursor arrow key.

Moves on the beard are made
by either using the cursor keys to
position the cursor over the chosen piece
and entering, then indicating the des-

can be elegantly and instantly achieved
by selectinga Knight instead ofa Queen,
and there is also the fact that a chess
program which can't underpromote
can't really be said to play all the legal
moves.

One new feature that most users will not
like is Bryant's inclusion of a routine to
prevent the program being copied from
cassette to disk. Mk 11 was not a
protected program, and it could be saved
to disk.

Itisunderstandable fora programmer
to want to prevent illicit copying of his
software, but the advantages ofdisk over
cassette are so great that to be forced to
hang about for five minutes waiting fora
cassette tape to load is extremely
irritating. BBC Software has plans,
apparently, for a disk-based version, but
that will not be available for a while.

Other additional features include the
ability to save any position or game to
tape (though if the saving process is
flawed for any reason, the Beeb loses its
memory of the game — so you need to
write down the game score before
saving), user defined board colours,

‘more information on the screen, and the

fact that the program now continues to
analyse the position on the opponent’s
turn to move:

Thescreendisplayis good, and instant
replay facilities are available at any
point in the game. The speed of the
replay is user driven, since you return to
the beginning of the game by pressing
Control N for new game, then procede
move by move by pressing F (forward).
Alternatively, you can step back for a
maximum of 128 full moves.

One interesting feature is Bryant's
way of handling user input. Wherever
the program requires a number from the

White to play, mate in four moves.
tination square and entering, or (with
the Beeb in lower case mode) by entering
the appropriate algebraic notation.

Combinations of the two methods are
also possible (ie when you type b the
cursorshootstothebrank —ifyoukeyin
B instead, it moves the board position
and game score back a move).

Verdict
‘White Knight Mk 12 is weaker than the
present generation of dedicated chess
computers, like the Super Constellation.
But it is strong enough to beat most
casual players and good enough to give
those outside of the professionals an
enjoyable game. Tony Harrington

PCN extends its congratulations to
Grandmaster John Nunn for his
recent outstanding performance in
the 88-nation chess Olympics at
Salonika. In the Olympic’s 57 year
history, Nunn's 10 points from a total
of 11 games is the best individual
score since the great Alekhine won 9
out of 9 in 1930. Nunn's score helped
the UK team to its first ever silver
medal, four points behind the Rus-

sians.

Pro’s view
How good is White Knight Mk 12? John
Nunn played it off against the Mk 11
version to find out.
White is to play in this position from a
game Borisenko-Nahimovskia played
in the USSR in 1969. Borisenko found a
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beautiful forced mate in four by 1
Qh5xh7+! Kh8xh72g5-g6+ Kh7-h83
Rgl-g5! (threat 4 Rg5-h5 mate) f6x g5 4
h4xg5 mate.

1fed the position into the Mk 12 and at
first it favoured 1 g5-g6, a weak move
allowing Black to block the kingside by
1...h7-h6, but after 2 hours 38 minutesit
found 1 Qh5xh7+, and played the rest of
the mating line without difficulty. It is
rather a long time, but ask yourself
whether or not you would have found the
winning line.

‘The second test was more impressive.
Most chess programs have a problem-
solving mode, designed to solve the
puzzles which are often found in news-
paper columns where White has to mate
in a fixed number of moves.

This is much faster than the normal
mode, because the machine is only
looking for a mate and can disregard any
other type of advantage. In problem-
solving mode the Mk 12 solved the first
diagram in just under three minutes, a
50-fold increase in speed.

Finally, a problem composed by A
Werle in 1945. How does White (to play)
force mate in four moves? the Mk 11
erroneously concluded that 1 e7-e8=Q
does the trick, because it didn’t consider
the cunning defence -d1=N+! 2
Kf2-g3 (to keep Black’s
inthe corner) Nd1-e3. Then 3Qe8 xe3 is
only stalemate, while otherwise White
is unable to force mate in two more
moves.

On the other hand, eight seconds was
enough for the Mk 12 to find the correct
solution 1 e7-e8=R! The threat is 2
Re8-h8 mate, so Black still has to play
1..d2-d1=N+ 2 Kf2-g3 Nd1-e3 (or else
White mates by Re8-e1), but now White
can simply continue 3 Re8xe3 Khl-gl 4
Re3-el mate. The point is that with the
rook instead of the Queen on e3, the
square gl is not covered and Black isn’t
stalemated. John Nunn

Lucky breaks

As everyone knows, chess is a game of
pure skill. Luck simply does not enter
into it Or does it?

1 remember playing a game in the
final round of the Middlesex under 18
championship, more than two decades
ago, when a win would have secured the
county title for me. After pondering an
intricate position for many minutes, I
failed to notice that I could give
checkmate, and instead played a diffe-
rent move which only drew. Had my
opponent played that phase of the game
better than I had done, or was he lucky?

Luck can alsoplay adecisiveeffectina
computer game. Perhaps the most
dramatic example of a lucky break in
computer chess was seen in this year's
World Microcomputer Championships
in Glasgow.

Psion Chess, in a hopelessly lost
position, won the game on time. Why?
The opposing machine, Fidelity's Ele-
gance, was running with EPROMS that
had been programmed shortly before the

tournament. Improvements — a one
byte change — to the endgame code had
been telephoned to the Fidelity factory
in Miami.

Somehow the two hex letters needed
for the change had been received over
the telephone line back to front, with the
result that the EPROMs contained one
wrong instruction. The program crashed
frequently, once the endgame had been
reached. It was these repeated crashes,
in a winning position, that cost Fidelity
the game, and the tournament. Was
Psion Chess lucky?

The position here arose in the 1984
North American Championships in San
Fransisco. White was the Chaos prog-
ram which has long been one of the
contenders for top honours in the event.
Black was Phoenix, an up and coming
Canadian program. Chaos had earlier
made an unsound sacrifice, and was now
faced with an ending in which Black had
an extra piece.

A respectable human player would
have resigned White’s position by now,
but computer programs are not yet
‘respectable’ or respectful.

The game continued:

37 e Kb6xc7?

Black should first push thea-pawntoa
safesquare, and only then go after thec7
pawn. That way Black would eventually
be able to create a passed a-pawn (after
capturing on ad).
38 Kf5-g6
39 Be3xab+!

The correct pawn. If White captured
on e5, Black would hang on to the
a-pawn and win.

KcT-c6

Bg7-f8

40 Ba5-b4!

A good swindling try.
40 e Bf8xb4??

Black knows that when you are
materially ahead youshould try totrade
offpieces. What Phoenix fails to appreei-
ate is the potential strength of Whites
King side pawns.

In the initial position, prior to Blacks
37th move, I made a $5 bet with one of
the Chaos programmers that his prog-
ram would not lose. Now [ offered to bet

him $10 that his program would win the

Micro

BBC

Spectrum

Spectrum

CBM 64

BBC
Chess BBC
Chess BBC
Chess Program Power BBC 16-0
Chess. Acomnsoft Electron  16-0
Chess PProgram Power Electron 160
Spectrum Chess Il Artic Spectrum  16-0
Chess. Psion Spectrum  16-0
Master Chess Mikro-Gen Spectrum 160
Sargon Il Hayden Apple Il 160
Chess 7.0 Odesta Apple I 16-0
IX Chess Artic 81 160
White 12 compar with its

game! Being a piece down, he accepted

my bet.

41 adxbd  NcB-e7+
42 Kgbxhé g5-g4
3 Khé-g5!

Naturally not 43 f3xg4?? e5-ed, and
e-pawn soon becomes a Queen.
43

g4
Ke6-b5?7

King is
-side. The

Black to move, move 37.

knight should be used to stop the

b-pawn, and Black could then draw.
Now Phoenix can see that 45...

Ne7-cb 4b h2-hd, gives White an un-

stoppable h-pawn, but the text move

serves him no better in the long run.

45 Kg5-f8 Ne7-d5+

46 Kf6xe5 Ndxb4

47 h2-h4  Nbd-d3+

48 Keb-f6  Nd3-¢5

49 3-f4 Kb5-c6

50 h4-h5 Ne5-d7

51 h5-hé Nd7-f8

52 Kf5-f6  Kc6-d7

53 Kf6-f7  Nf8-h7

54 Kf7-g7 Kd7-e7

55 Kg7xh7 Ke7-f7

56 4-f5 Kf7-f6

57 Kh7-g8 Resigns
Whowaslucky? I won the bet, but that

is skill — knowing the limitations of

computer programs. Chaos won the
game, but that is because it played the
final stage better than Phoenix. Or
should we say that because Phoenix
threw away a winning position, Black
was unlucky? In which case White must
havebeen lucky.

David Levy
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GANDALF
The plot in Gandalf is fairly
simple: you play the Gandalf of
the title, and your castle is
under attack from lizard-men
who will enter and steal your
apprentice, your task is to get
him back and amass points by
killing the reptilians.

In the first screen Gandalf
stands on battlements above
the courtyard in the fore-
ground. To the left is his
apprentice, stirring a magic
potion. A forest stretches away
into the distance, and it's from
here that the lizard men
approach. The joystick controls
Gandalf's spell, pressing fire
blows up a lizard with a neat
little nuclear mushroom.

Casting spells drains Gan-
dalfs strength (his colour
changes to indicate this), but
energy canbe gained by moving
Gandalf up to one of the towers
atleft and right: there’s a magic

rowen wx  Gaih ocses IOVRDNIicE 3
& < —

star in the sky which zaps
Gandalf back to life in a jify,
butonly whenit's free of clouds.

The lizard men move in from
the wings and look like dino-
saurs. Once they reach mid-
screen they turn and march
toward the portcullis. Each one

you blast turns to a gold coin
which shimmers on the forest
floor. After a time the portcullis
rises and you should let a lizard
man in to take theé apprentice.
Then you can follow the beast
out of the castle to sereen two.

Things are pretty hairy out-
side. The reptiles have dragon-
like tendencies and will give
you a dose of flame if you let
them get too close. The plan
here is to avoid them, blasting
as many as possible, collect the
gold coins and rescue your
apprentice. From time to time a
gold ostrich flies past and nicks
one of the coins. To rescue your
apprentice you must set a trap
in the path of the abductor, but
you can't defend yourselfonce a
trap has been set.

Once you've vanquished
enough lizards the gold you've

collected jingles into your cof-
fers and the action speeds up,
but lose your three apprentices
and you're doomed

Gandalf is a curious game,
there’s not an awful lot toit and
it would be quite easy to master
fairly quickly. It has a healthy
proportion of that rare quality
— playability, partly due to the
neat graphics and partly the
fairly original plot. It deserves
alook, but what a pity there are
only two screens — and where's
the ‘realistic sound’ advertised
on the inlay? All in all, fair fun
inalimited format. Bryan Skinner

Rating 7/10

Price £9.95
Publisher Tymac 021-
643 9524

BBC

THE HORSE LORD

There's a trend in the computer
games business to base all sorts
of games on books ‘of the same
name’. This offering from Cen-
tury is either loosely drawn
from the novel, or the book is
oneofthedullest fantasy novels
to hit the streets in recent
times.

The game is well packaged
and the cassette includes
numerous protection devices.
The most ingenious is a rewrite
of the cassette operating system
to produce a loading sequence,
completely devoid of the com-
forting clicks of the cassette

relay and on-screen block coun-
ter. There is also something
supposed to prevent copying.
But it's a shame the program
isn't worth all this effort. .
Youtakethe partofthe Horse
Lord, a latter-day knight bent
onthe delivery of a messagetoa
distant castle. In your path are
footsoldiers, moats and — for
variety guest what? — footsol-
diers and moats together. The
full path is depis in the first
screen and shows your route as
a sort of square spiral to the
castle in the centre.
Yourold'ossshufflesalongto
the first obstacle, which you
combatonasecondscreen. Ifit’s
a moat, you have to jump it, il
it’sasoldier you have tocut him

up with your trusty blade or
Piemhimwithadeadlysmw.

The Horse Lord is depicted as
a large helmet above a horse’s
head with a sword apparently

pam

protruding from its mouth. The
moatisa horizontal stripafblue
across the screen, and jumping
it means taking a run and
pressing Return at the
appropriate point. If you get it

wrong it’s back to the start.
The soldiers, which you meet
one at a time, are also helmets
wielding swords. By getting
close and wapping the Return
key, you can usually inflict
enough damage to beat them.
The whole procedure s tithed
by a small band slowly decreas-
ing across the bottom of the
screen. It runs out much too fast
and provides the main exit from
the game. The closing image is
that of a grotesque head with
blood gushing from it — not for
thesqueemish. L

01-4344241

BBC

LEDGEMAN

Ledgeman seems at first sight
to be a rather elementary plat-
form game. In fact it's the most
varied and compulsive plat-
form game I've ever played on
the BBC micro.

The loading screen scrollsthe
brief instructions and the con-
trols (not redefinable) across a
teletext display, and once
loaded offers controls for music
and sound effects and the selec-
tion of one of three levels of
difficulty. The music is a suit-
ably manic rendition of part of

the William Tell overture, and
should be turned off if you're
playing late at night.

The first screen shows a

number of ledges and ladders,
interspersed with large, multi-
coloured Hydra and pulsating
rectangles. Avoid the Hydra
and take all the rectangles to

move on. The second instal-
ment has lots of ledges, but
nothing to stop you grabbing
the goodies — until the clock,
which limits the time on each
screen, reaches quarter past.
Then fireballs drop from the
roof, destroying platform sec-
tions and you if you get in the
way. If you don't move fast on
this screen you'll be stranded.

The third screen has a num-
ber of wheels rolling about the
place, Donkey Kong style.
These have to be avoided or
Jjumped over. Onsereen fouryou
have to board moving ledges
like passing trains.

Screen five invokes the fall-

ing fireballs once again and a
number of conveyors as well.
Screen six has a spiral of ledges
and ladders which seem simple
until an explosion in the centre
sends all kinds of debris bounc-
ing about the place. The last
screen is almost entirely con-
veyors with Hydra. After seven
screens you return to the begin-
ning and the skill level is
increased. An excellent game
withalotofvariety.
gt e Simon Williams

Rating 9/10

PPrice £7.95 Publisher

Software Projects
__| 051-428 7990

SPECTRU

VAMPIRE KILLER

One shouldn’t expect too much
from pocket-money priced
games — but as a cheap game,
Vampire Killer has its good
‘Doints.

‘You must try to ascend to the
twelfth floor of a building to
where Dracula is asleep behind
a door. The only way you can
progress between floors is by
usingthelifts, but unfortunate-
ly these have gone a little

haywire: you might find your-
self going down when you had
hoped to go up.

The screen shows a split-
level, side-on view of two floors
with your little man in position.
One floor looks exactly like
another with its two green
doors and one pink lift shaft.
There may be a spider or bat
blocking your way, but they can
be shot if you have a bullet.

Any door may be opened and
entered, the screen changing to
show you the room. There may

be one or more objects in the

room hammers, garlic,
stakes and crucifixes, or bul-
lets. [t may alsoharboura shock

(such as a skeleton or spider) —
you can only survive a few of

these scares, If the room turns

out to be an air shaft you'll
tumbleall the way back down to
level one.

Because all the floors and
rooms are very similar, the
game gets rather boring after a
few plays. It's all based on a
random set-up, and is not en-
tirelybug-free. Bob Chappell

061-834 2292
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BBC
AIRLIFT

Ever since the advent of the
helicopter version of Scramble
there seems to have been an
unspoken competition to design
the most plausible chopper
sprites for an arcade game.
Airlift must get marks for best
yet on the Beeb. It's well-
proportioned and has a convin-
cingly animated rotor as well as
arotating tail-fan. There's also
a nifty little autogyro that 007
would be proud of. That said,
there isn't much else to recom-
mend this game.

The plot revolves around the

rescue of hostages from a
series of bombed houses and
their transport to the safety ofa
Red Cross hostel.

In a rather defeatist manner,

the sleeve notes encourage you
to wait until each house is
destroyed by passing tanks
before you try rescuing the

hostages. In fact you get few
points if you destroy the tanks
before they shoot.

When you land to pick up the
hostages, well animated min-
ute figures, you are (of course)
fair game for any marauding
tank. Once in the air, however,
you're comparatively safe and
as long as you can make a
reasonably soft landing back at
the hostel your hostages obli-
gingly disembark.

Your next sortie will be a bit
further away, but since your
fuel is unlimited, time is the
only difference

After about six rescues an
autogyro appears. This will
blow you out of the sky, given

the chance. It's not too hard to
avoid, but a Killer Satellite
addsits weight to the argument
in the later stages.

Sadly. there just isn't enough
going on to make Airlif? as
addictive as it ought to be.
Control of the helicopter is
hit-and-miss, and much of your
time is spent positioning the
chopper to land in the right
place. Thismay all be partofthe
fun for some, but for me it adds
tothe frustration. Simon Williams

| Publisher Superior

Software
L 0532-459452

COMMODORE 64

AFRICAN SAFARI
African Safari, according to the
cassette inlay, ‘abolishes the
distinction between arcade and
adventure.’ | was under the
impression that this had been
done and not by software such
as this, which is essentially an
adventure with graphics, along
the lines of (but nowhere near
as good as) Melbourne House's
Zim Sala Bim.

Here you're Dr Livingstone,
seeking the long lost Kenyan
Diamond, the character being
in the centre of a scrolling
graphics display. By a curious
choice of commands you need a
joystick to move him east and
west, but have to type Go NORTH

orcosoutH for thosedirections.

Above the display is a de-
seription of your surroundings,
and Look will have the Doctor
gazing around and reporting on
what he can see. Beneath is
stated the directions in which
you can move, the wHAT Now?
prompt, and a clock (you have
only an hour to complete the
adventure, with no save or
PausE facility.)

Initially you can only head
east and west, and east finds a
peanut plant with peanuts
attached. cerPEANUTS? T've got
a bad back,’ reports the Doctor
(some Doctor!), a reply that
becomes infuriatingly com-
mon, as at the next location
where there's a fire and a tin

can.
Further along are two monk-

eys, one strong and one weak,
the weak one having the advan-
tage of a gun. You must choose
which of the monkeys to take.
The eastern limit of the first
screen is set by a snake sitting

on a paddle, and when you've
walked to the western limit you
can 6o soutH to the Zambesi
River, and another set of east-
west locations for your charac-
ter to walk maddeningly slowly
along. Here you find a boat, so

now you're up to the Zambesi
without a paddle. How to deal
with the snake? Keep explor-
ing, and use your monkey.
More difficult is how to deal
with the strange responses.
Type Look near the boat and
you're told: ‘There is nothing

special. 1 can see a boat
here.GeT BoAT. 'I can't se¢ a
boat.”

African Safari is ruined

further by being so slow to play.
If this abolishes the distinction
between adventure and arcade,
then give me one or the other
everytime. Mike Gerrard

Rating 4/10
Price £11.95

| Publishers Interdisc
01-969 9414

MANIC MINER
‘The game which really started
the plethora of platform games
ManicMinerisavailable for the
Spectrum, 64, BBC, MSX, and
now the Amstrad.

It all starts with miner Willy
at the bottom of a very deep
mine (some 20 screens deep)
How he got there is neither
explained nor relevant, but
with your aid he will do his best.
to escape by collecting the
flashing treasures, and enter-
ing a portal which will take him
to the next level

Naturally there are a num-
ber of different obstacles, hnlh
stationery and mobi

ne,

gotiate. Contact with theseis
fatal, and Willy only has three
lives. Each screen is given a
title, and these, together with a
number of the characters, form

a series of 'in' jokes among
members of the arcade prog-
ramming fraternity. These are
beginning tofade with time, but
the graphics are still witty and
everything moves very
smoothly.

The game remains none too
easy either, and I've still to get
past the fifth screen consistent-
ly. The sound effects are aver-
age, but at least you can turn
the incessant "Hall of the Moun-
tain King’ off. The demonstra-
tion mode offers tantalising
glimpses of all 20 screens, but

ese are too short to allow you
to develop a useful strategy.

I'm surprised the program-

mers who converted Manic
Miner didn't do more with the
Amstrad’s graphicscreens. The
game runs in Mode 1, so only
four colours are available, but
surely more detail could have
been put into each character.
Perhaps it's sacrilegious to
want changes to the original
masterpiece, but it seems a pity
not to make the most of the
graphics potential of the host
machine. Simon Williams

| Price £8.95
Publi
0277-230222

COMMODORE 64

KONG STRIKES BACK
Or hairy is back again, still
withadamsel in distressin tow.
This time Kong has sought
refuge in a fun fair.

The first screen shows a
Roller Coaster at the top of
which Kong has perched his
yelling captive. What you have
to do is guide your man around
the track until the Pinnacle is
reached. Kong releases four
cars down the coaster — if one

hits you, you go bouncing
around the screen, finally com-
ing to rest back at the start

Therearetwowaysof dealing
with the runaway cars. You can
release a bomb in their path,
but as this enly blows up the
lead car, you might not have
time to fire another before the
next car arrives. A simpler
method is to shin up one of
several ladders, and let the cars
pass over or below you.

Once at the top, you have to
move right past the damsel to
make Kong reappear otherwise
nothing will happen and you

won't move on to the next of the
four screens.
Screen two is very similar to

the first. lthnssdll'femnllrack
layout, and there ar

e
bouncing balls, but it's ah]l Lhe

same mixture as before. The
remaining screens promise
waltzers, horses, and springs.

e background music is
great and the animation is
impressively smooth. The
drawback is that the first two
screens are too gimilar, and the
fact that there’s only four
screens means that the chal-
lenge is very limited.

Bob

|

Rating 7/10
Price £7.95

Publisher Ocean
061-832 6633
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OFTWARE PRO-TEST: BBC

EAVENS ABOVE

Astronomy software can present the subject of star-gazing in a unique way. Colin Cohen loads up and looks to the stars. |

ne of the good things about micros
is that they make some tasks
easier, and these three programs
go one better. Instead of standing out in
the cold night air, you can now go
star-gazing from the comfort of your
armchair. No longer do you need a torch
to read your astronomical handbook,
and you can view the night sky from
anywhere on Earth and even travel back
in time
Several astronomy programs have
been released recently, here we look at
three for the BBC: Star Gazer, Astro-
nomy and Star Seeker.

Features

I began using Star Gazer, then came
across Astronomy and realised the two
should have been integrated. The first
only dealswiththestars, the second with
planets and seasons. Then Mirrorsoft
released Star Seeker which has all the
features of the other two.

But, before you rush off to buy it there
are some differences in the way the
programs approach the subject which
are worth bearing in mind. For example,
Star Seeker and Star Gazer suffer from
slow screen updates if you change the
time or your viewpoint. They're so slow I
forgot what the old screen looked like
before the new one had been drawn.

Documentation

Perhaps it's the subject matter, but for
thefirsttime inareviewofthiskindIcan
say that all the documentation is very
good—thetext isclearand well-written.
Star Seeker comes with screen dumps
and while Star Gazer's manual is
execrably printed there is a useful colour
chart and diagrams explaining the
Celestial Poles. All three programs are
available on cassette or disk.

In use
Star Gazer deals with the 31 brightest
constellations, the criterion forselection
is simply if they can be seen with the
unaided eye on a clear night. You can
call up a plot of the night sky in any

Star Gazer — 31 of the brightest constellations.

direction, then move that window on the
sky around the star map.

Pressing '’ draws in the lines linking
the stars in each constellation and
displays their names and those of the 61
brightest stars. The Study Suites allow
you to pick a consr.e]lation, or to guess
which constellation is being shown. A

short exp y text can be prod
under each image.

Astronomy is a slightly misleading
title because it only deals with the solar
system, but it complements Star Gazer
well and makes extensive use of the
Beeb's colour graphics.

The phases of the moon are demons-
trated with an orbiting screen and
there’s an inset to show what the moon

1R saapdsfingn (2,57 desrens sbove
Astronomy — calculating the sun's angles.
looks like at any time. In Quiz Mode you
can stop the orbit and guess what the
moon looks like at that stage.

Partial and total eclipses can be
generated, and the package carries dire
warnings about lookingat the Sun. Most
complex are the seasons, and there's a
good try at showing the effect of the
Earth's tilted axis on the seasons from
Aukland to Zanzibar, but due to screen
limitations it's 'not to scale’.

The planetary movements are given
in another section. You can select from
one to all nine planets, but for this you
really will need a colour monitor to do
the program justice. There are no aliens,
but the problems of landing a rocket on
any of the planets and using more thana
dozen keys to cope with the different
effects of gravity and atmosphere on
each planet are not easy to master. 1
found it both difficult and slow and was
soon lost in hyper-space. Note that the
program will not run on the early 050.1
BBC machines, though these can be
updated for £5 to £10.

Star Seeker covers 53 constellations,
308 stars, the nine planets, the sun and
the moon, but makes little use of colour.
There's a section on Halley’s comet on
one of its 76-year round trips to the third
stone from the sun. You can vary the
scale of the display, and indeed unless
you do I fear Earth will be wiped out by

NORTH

the comet in 1986.

As well as plotting sky views (the
information overlays are less complete
than those of Star Gazer), you can
calculate such things as times of sunrise
or the moon’s phase on any date. Some
displays are text-only, information that
would perhapa be more at home in the
manual.

Star Seeker includes a driver for
Epsonsorcompatible printers whichyou
can use for screen dumps at many points
in the program. BBC Publications say
that there isn't room in Astronomy for a
printer-driver, but the manual describes
how a screen can be saved to disk and
then dumped to a printer.

Verdict
If you want to use these programs to
teach astronomy, you'll have to bear in
mind what the BBC's blurb says, they'll
all need "an active partnership between
parent and child or teacher and pupil”

All three programs are up against the
32K limitations of the BBC Micro,
though Star Seeker is also available for
the 48K Spectrum and Commodore 64.
But for once the subject matter is such
that the subject can be shown and
explained in a way quite impossible for
any book.

They are all programs to which you
can return again and again, for educa-
tion or for the sheer pleasure of looking
at the stars without clouds, buildings,
light-glare or driving rain. For my
money, Astronomy has the edge. | 4
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NEW HORIZON
COMPUTERS LTD

8 ASHBURNHAM ROAD
BEDFORD
MK40 1DS
TEL: 0234 53816

TELEX: 82392 ROBINS
ARD DISCS PLUS CONTROLLER 10,20,40 MEGABYTE
B

CURRENTL EEEEEEEEEEEEEEEEEEEEEEEEE

IMPORT and EXPORT
COMPUTERS

HOME COMPUTERS
and
PERSONAL COMPUTERS




BBC Bincluding DF5, leads + manuals
£400orewa, -nu]cnun + 1541 disk
d.nve back issues £1

r nollem Tel: 01-802
8724 (ﬁuwu‘

BBC| DPS 1-2 l.aperew!dvr
O wrd-uz ﬁsa c-l:‘

Graphics,
cone mm.mh ek o1 3 Sise
r

rs + Opua 200K disk +
joystick + Elite +
X u!ll £750. Tel:
Wasted BBC Micro gg
Details (Norfoll) 037976/578.
208 including Acorn

1
geﬂl Rips £350 Pace nghungll +
mstar chip £100 some software

Tel: 09455871

Acor disk drive 5.25n, 40 track, 00K
Cables + utility disk, offers

Sussex. Tel: 0435 BE2540 :evlul Alk
for David.

Wanted Acorn electron in exchange for
.l-p-nmhmlog:eal

e blokogs rwrmxmm-
mmge Up ta 400X 1'=1 061.962 4346
Acom four w:eksuld lus £60
nal !ﬂh"ll’E Swap for M 64 or
T Tl 081722 5942
and
‘n‘l‘ s Merlin Scnbe (V1) BOM
iprocessor. systes
with utilities disk nnd ‘manual On]Y
£40. Tel: 01-659 1303 (eves).

BBC hvmu'huunmu anlhvm, 1I
l;'he: -
Checker ?m-nﬂcmmm o&f;

(1 track disk). Genuine home
wunu (c-em) £5. Tel: 01-658

n I Iu- 6502 B80T,

:WOM % vf wue.

ROM: ymclu 1.208 Al

Waﬂh offers? an Wuh
brook, 24A Llanover Road, Wembley
Middx.

BBC software m: popular original
ﬁ:‘ﬁ' includings Acornsoft) less than

end Bame ook, ldeas o
: Cambs 240638.

OSlTo 01-594 1802

Amstrad CPCAG4 software. Adventure

Quest, Roland In Caves. Basic tuto-
rial. Master Chess, and others £5 each.

Tel: Reading 332417

Amstrad plus colour monitor wanted for

CBM Bd 2 :wmck cassette,

ﬂ software,
M lml(ll'
Hun N l-]umbe
Amstrad

DMP-1 dot matrix printer, two
monthaokd,original box £ [50 oo, Tel:

books. Total value
asible). D Foyston. 79
Lane,

01502
A--l r.ﬂ: e mlwur monitor plus
hmh lCunm.lo

mu.
Flrrl“rl.re, E Basic), gnr\ur
b‘t £400. Tel: 01-868 951

Aeartad softwarstosellor swap, Harrier
Attack, Codename Mat, Colossal
Adventure, Tel: 01672 2509 after

Bpm.
Kt sell of exchange, originals s
now, crazy Golf, Admira Eﬂfnr
Codename Mat and Tnnmn‘l
progasell or exchange

64
lnr Amsoft pm| Tel: Bedworth

h-nlvc 464 colour mmvlm with
icks, games. ‘Excel-
fion. £205. Tel Hradford
0274) 51696,
Amstrad games for sale. Elector Freddy,
Oh Mummy, Codename Mat, Hu:
‘back, sell £4 each of swap. Steve Rae,
190 'North Gower Street, London

Amstrad colour computer, colour mod-
wlatar, soffware ete £210 ono or swap
ﬁwr CB C2N,

PCN Billboard -

ponkiond washed Lo owap in-

w:zl, ﬁKIuM Besicloir, mmue
unit, bout 200 pi

bwh mui. fully I;med and perfem.
sall £100 or e with
lar accessories. Te (Blmel)ﬂl-
748 6325 after Tpm.

C84 software wﬂmed. all stra
nmul-hcma ‘war games, or any of

o8-

fnrmuuﬂn‘ Ii

E(lngm, h& IGI. 54

itles. Alan
lwkhxll Road,

AtariVCS plus 48 Decathlon,
FPole Ptl‘l)llul:. Smm. Defender
Elul mlnr mare. worth lpgmu.
Skm]_ml ﬁirﬂsﬂ nrawnpfnr 'BM

‘ctmars from. £4. Dig Du{w, Jet
Bt Jark Star Raiders

ers, Paint, Qix, etc, ori
instructions. All new.

sinals wi
21-747

& new, £600no ar swap for
tari hardware/software. Tel: Basil-
don (0268) 284771.
Atar sofbwvaro disk Reforgor 88, Flight
imulator 11, Field of Fire. £30 each
ano. Tel: after 6pm 01-941 6163.
Auisoftomeseliorsunpalsodiskdrive | L7
wanted. Tel: 09
L cartridges, Donkey

K Buel Pole Position,
B Siattens, Gufasian andothers. 65
72868,

‘I‘el. 09
wanted. Must be in good
nmdn.lm Muxthlw |sl3laz|dmaml'
als. Tel: Harlow 443837 after
Atari back issues of Antie,
Analog, Atari Connection, Electronic
Games wanted. Single issues of whole
collections bought. Cash waiting. Tel:
01 341 0464 (-vw
£8 (£25 new),

tick
Sunwm s;m hm £5, inch
postage SmubYe for all Ataris (in-
cluding VCS). All as new. Tel: 01-341
0484 (eves)
software sale: Gorf RON. £8,
Airstrike, Bug Attack Disks £4 each,
Ghost Hunter (Pacman-type), Canyon
Climber cassettes £3 each, originals.
el: 01-341 0464 (eves).
Wanted Atari books

mags and manuals
Will also swap programs on disk. Or
buy unvsual herdware for same. Tel
01478 6336 eves or woekends

solour printer, hardly used,
250, Ter Sough Fi501

32K Pet (Basic 2 AMD 4) £300. Epson
printer MX100 £200 MX80 £180.
Koala pad (C84) £40. Tel: Tunbridge
‘Wells 0892 26016.

ant

extended. Sell fw £310 ono. Tel:
061-881-1144.

o 84 onginals for sal Aces &5
Cuddly " Coburt £ "Also
kel Opersicn ml o Roalm
Impossibility; Cluedo; Uﬂﬂgﬂl . Tel
Waterlooville 266855 (after y].
e 7. Fishtpatn 735

th

ﬁgprmnm 11
el: Waterlooville

'-Ilwﬂsupe nder. Wlll
around £13, offers in Norfolk/Ths
area only. Tel: Mundford 8192 lnﬁar

Apm)
1828 printer. 30 CPS.
Excellent. condition, Ome yeae okl
Coat €230, 5ol £160 ono. Tel: Kaz
0““ .-a-nrcmm and Vi
e
(originals. For large
E‘M it please send SAE to:
Keogh, 3 hgiwond Ave. FPinchley,
VUM, er £100new, Sell 1 each
o all for £20, Tel: 0508 830975 (Gury
oniy).
software swap. Tel: Oundle
72333 or list to 44 Bellamy Rd.,
Dundle, Peterborough. Have big list
Afer Spm, disks preferred.
COM-4 i hased software Lo swap,
Titles include Summe
B e Oa83 33003 srarite 10
Geoff, 50 Moseley Rd., Burnley, Lancs
BEIZRF.

winlnduru tly i ges
3.9, Tel: rbnmunh0733ﬁlssﬁ

Glml like

imone Basc clrtridy
£30, also Codewriter. am Gener-
atar £40. Both brand new. Tel: 01-207
1604 (after 6.30).
caM

64 softwars for xwapplnguver 160
German; GB and

85 Leam  Crescent, Sollhull, West
MHIMBQZBFH
. | have over 500
to sell an disk or tape. Tel:
ﬂ]“ﬂl]i‘A(Am T).

Steve.

sley . Orient Drive, Liverpool 25. Tel:
051’ 4285
Ih 20 mmpm.er cassette deck, joys-

£50° software, over
Immp Inuuiu ion to Bas rm
gge) Cont £230; sell £110. Tel: Telford

1593

uﬂpd:-soﬂmrelnm-
Send your Commodaore list for
sctrum's. 54 Park House, 314
&w—n Sisters Rdl.,
Select 1. Write
MFnrka 314 Seven Sisters Rd.,
London N-

‘.,"."p‘,‘,.f;,, eS8kl 0% Specanam
i 50 pes

mﬂ!!lmwnnhnfnllwm swapfora
C?M pnnur or disk drive. Tel: 051-

95.5 to: Hans Pumn Hyaclnb
Ulm 90, 62 Li ﬂ:’m

Commodare
fmCBM.Nw Original bo:
mmatullla conditios
onmm:lmimxlud.l.md
r‘:per ‘Tel: 0244 675717.
20£49. Recorder £26. £130software

7 Bmkn£250mh Whele o £179.
uua lus 1541 disk drive plus mﬁ’
sript plus games, allfully boxed wit
manuals. Will sell £360. No

ase. Tel: 041-556 5937.

Pet 32K old ROM, emall keyboard with

with software and manuals

150 one, el 01704 1064 (ater
1.30pm, Buyer collects.
Commodare

Mutant Monty £5; Combat Lynx £6.
Tel: 045 275 494. Also Commodore 64
cassettes/disks £1 off.

CBM 64 plus £110 software, only £190
ono. Tel: 0827 53006 (after 4pm —
Stave). Also Alari games to swop or
sel

offers

CBM 64 s/w on cassette or disk. Over
l:lu mln send list to Neil Reynolds,
Leam Crescent, Solibull, West
'!l-“"“.‘."éi“‘ 0 Level
Y!ﬂ'u:L vel
phy, Revelation, s B
mic Q—unm- Fl-.hum 8, £35 the
rite: B. Miller, 31 Greenway
nm.i, Fidnan. C Cheshie WAR GHE
software to swap. Games like
Sy Wb [ HERG,
a , Star Wars, 'y 'or
Tires. Tel: Rossendale 220875 (ask for

N + B+WTV +J/8 + 32K
RAM pu:k + 3K RAM nl: Alsa
hundreds of

books.
Price £199 ono. Tel: Newburf 10.21
Wie 20 C2N cassette
expansion. Also 3K Super El‘plmi:r.

ickshot I joysick, books, maga-
Zines, over £ re eg

urse. Tel: 0422 71862,

ulll + disk drive wanted,
swap BEC/B with Acorn spocch chips,
software data_recorder, Joysticks or
sell £250. No offers. Tel: 0945
CBM 64 software.

lent mndmon. at a
‘vuu live in the
elton §1076 for details,

Commodore. software,

Beach Head £5,Jet St W
Decathlon EAd.l\nllmi

26 o T30 the Tor Tel Dymchuren

873176,

Twe Vic 20 educations Bielogy and

English £5.50 each, £10 both. M 64

BB

hy brand new cost £9.99 sell
. All originals. Tel: Newport

swap 1541 disk drive for

'IE:SI“= “lhl‘“ﬂl el full of
with manu-

al. Tel: smg'ﬁ?ale

PET mpater printer, casseite

drive, w\md lead, ],: pm‘rnhml rlﬂ
pro, chess, games. Manuals, tutorials,

los Sehaible offors. may split. el
i.l!l.le-mck Green (062882) 3

toswap. Cassetteanly.

50 w titles in m: tnllmmn ’l'!l
070272238 aher & AlsoModem
wanted, will pay £50.

o sivace o wanted. I have about
ms. Swap only on disk.
w at lnll EDO umu

une
Bnehskws 5290 Manlev Demnark

Su'perhue 64, as

L-zku cost £90, kell 45, Mulw

E‘g‘g‘a‘ un:w‘iplulhuhup
it 250 D1 550 S Can

G84 Easy File (disk based) for sale —
excellent condition, manual + ori
ol packing. Only three months old,
new, anly £221 Tel: 0474 67326,
Vic xrlpheruls\:dnnmd RAlM pack,
tick, gumes. educational progs
T 6436 510403 before Feb 85
50.95 prm cale
£29 pak £19.95, Buai:ult
£12, (nllduhib'l"ﬂ ler Ci
mlzrfaw £39. l Pﬂu-riﬁald

Vezo: C2N + joystick, over 35 games,

Jet. Pack, Fire Galaxy. Plus § ear

tridges ireluding + Jelly Mons-
. Tel: Dymehurch 873282 after
ris

for Simon's

Tel
plme or Wnte B Miller, 31 Gregll:l
Road, , Cheshire WAS

64 have over

rn for yours, Only disk.
Wnlz Per Nllnnn PL 5281 5-44183,
Alingsns, Sweden,
Commedore

[
al, unused,
swaps or pirates). Tel: 0
mu. nlhh:ln Footbal Man:
Death tercepto
will u1| = lwlpnr\rlda
01-670 5689, Sat 1 1am to 6pm.
Vic20 C2N cassetie, leads, books, lotsof
software, all as new. £100 ono. PIX

trum 48K or Commodore 64, Tel:

t Horsley 4205, Surrey.
Commeodore 64 b new, never bee
used, ane game only. Hercul
adventurs, £4. Tel: Paul Haines 0: rma
71327 Spm-10pm. Price includes

ware to swap. Titles
include Slr.\p Poher and Inter Soccer.
Writeto , 50 Moseley Road,
Burnley, Lancs BB11 ZRF ar tel: 0283
33993.

CBM 64, C2N cassette, as new, also
software: Ghostbusters, Sherlock,
Footbell Manage . Beachead, Arabi
18, M.lm:, I"llghi 737, TK Vi
y, obbit, Ultisynth; all originals.
Tel: 01-997 2974 after 6pm.
Mr mr.cm.wnwm "‘f to
swapfor my Amstrad computer, colour
modulator, software cte. Tel: Lo
Vlllvy 716606,

Dragon 32 excellent condition, & vo«:e
r £200 softwa
including me Blndll.l B-Bll]
Skramble, Still baxed. Also free dust
cover, Iuwgumn Sell IHO

ol: 01-946 1 <
Dragon 64 to pay up to
zwwmmlmsmf: m und

[pswich area. Tel: Chnxl.nph!r Lumtt
Iw-'ich 50588 (eves),
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l-usz.Juywurka casselte rmnirr
books, m{ plus £160 softw:
g:“l‘][nrﬁl 0. Tel 052-5713719 Mal

owners swap mnwm, more
than 130 programs to cl
Write: Cassamn Arrit. 28 Romilly Road,
Finsbury Park, London N4 2QY.

Lymx 48K with cassette recorder, jo

tick + interface, £65 software, bool

manual and leads. All boxed as new.

£150. Tel: Chnchgursmsasmm:
Lymcd8K ser/Z80 manuals, Lynx
(‘umpuun bouk unerg'murf('nmpu
ters newshoots, llghlr ds and
£100 ono. Tel: Yarmouth

101931669746 (eves).

t, best offer;

unwanted prese
50 PCN No § onwards Tel: Crayford
:03221 522380,

Oric1 48K + £140 software
including Ultra, Hobbit, SMWballand
many others, offers? Tel: Bradford

(0274) 732084

Oric 1 with games and ‘Oric Owners'
Good condition — still under guaran-
tee £95 ono. Tel: 0244 533147 after

om owner wants contact with Oric

ra for uchlnmnf of programs.
Sond Tist, Wi arsen, Weide-
VEi 23, 7000 Trondheim,

ay.
plus 50 software titles and

al interface. All leads plus 3 books.
Dfrm around £807 Tel: Andy, 0602
!lhun special offer, Hunch-

back, Hopper and Johnny Reb. All
originals perfect condition £2.50 each
: Paul Haines, 0373

Atmos 48K with Tandy cassette drive,
Flght Contipede, Hopper, and Wel
ight, Centipede, Hopper, and Wel-
me. Worth £200 bargain at £125
Mr George, 01946 3512 after

Spectrum FDS keyboard, near perfect
on, £30. Caml nlggo Jnyxuck

interface + tape £15,

Deane, Loveridge Road, H’.llb

LnndonNWﬁzD’l'

Swap Mﬂmﬁurgce.Mwmd

rive, four cariridges,

CBMN + CZN T:L
48K

um,

es).
QU for sale £350 ono. Tel: Orpington,
Kent (0689) 50799,

f £3.50, Kong

Spectrum games: Airwol
Strikes Back £3. 50 Run for Gold £5,
Terror Dakts 2, Automania
£3.50, Dwma-in Cuue £2.50. All
originals. Tel: Merstham 4644 (Tim).
Wasted PorPals to s ap Spectrum
K games with Robert
Hand-
forth, Wilmslow, Chenlum SK93HD.
Don’t forget your ad

PCN Billboard

nl.. latest JM operatin, tem, \.u:

s Extr carldges, £523 Tl

835221Duhhl s, Kaleidoaoo

gms s Kales

Death A]Iey an nul!'r AIIPe;

Armmin nghl Ral ler. £3.50, £15 set.
St. James Co Wricklemarsh

Rn;;} London SES ONE. Tel: 01-856

Spectrum software for sale at less than
h-lf rice! S.A.E. for list to: Chris Hall,
V!]y Park, Bnll'ual BT8 4NB

ecorder, £50 of

and magazi:
Tel Bracknell tm‘lSﬁSH

my games
 ry Com.m Tony H.eev!u 5 Mnn
wsham, Lincoln, LN7 6LE.

Encl
or'he oase] i (6pm-10pm only).
terface and joystick
25

compl lete with E&m
ono. Tel: 0924 361036 eves and
weekends.
Spectrum screen dump program wanted
for use with Interface and Brother
HRS printer. Tel: 051-336 3277.
software for sale. Excellent
condition. Write for price list (sae) to
ngar Rose, 2 Butts Close, Sholting,
mptan.

-ngmd w Spectrum ariginals
will pay half price. Wanted Beiaden
Alien 8. Lhave ple m.éramnhkaﬂ\m

w 0625 524284,
ransform m_(needs
repair), 2 books, 10 Sinclair user

nes £25, Tel: 01-886 4797,
Sinclair mﬁwm for
sale. HL ZX Forth, resque and
Artic Monitors. Tel: Malvern 66039
T Gpi
48K Spectrum plus cassette recorder,
pnnmr and joystick and interface| p] us
selling software titles.
Uﬂ'erumund.l’.sﬁﬂ lel: 0734 712251
Spcdmm software at ridicu-
]o cap prices. Please write to
SMVL 877 mchesm-nud Bassett,
Southampton SO1 7DJ, Hants. SAE
appreciated. Quick replies necessary.

Peripherals

Samyo colour manitor. Vi
condition, with lead for BBC. Man
supplied %;lyndaforqmckule Tel:

AP100 A graphics and different
frint modes. Ldeal for parallel inter-

Offers tw!r sm Tefnreke. 01- EBB
B801
eal for use with

Apple w d
any paral T rinter. £25 ono. Com-
1m-vnlhc|b= Tel: 01-589 8801.

Microsoft

separately opens way to business

[T. 5 with manuals. Tel:

uke, 01-589 8801
card and disk

control over volume,

speakers. Tel
B801. £40 negotiable.

_—_———_——-——

daisywheel printer. As new,
Prism mod

£55 nnn' Music System disk £20. Tel

0227 75

Data VDU, 3 types of

serial interface. 110 to 4800

Offers around £80. Tel: Andy, 0602

B18176.

TRS-80 quick printer I, two roles of
aper. RS 232C and Centronics inter-

with cable for Dragon computers.

}60. Tel: 0525 713719 (Beds), ask for

ame:

‘Sharp MZ700, TV/monitor, data recor-

MITOD for sale with built-in
cassette recorder and 30 games, snd
mduslmr!‘lﬂ)unn ’hl 021-454.
7637, (in cond
Sharp nfﬁw undCBl&ﬂ culour prin-
ter/cassette interface with 4K ram
module, software, cassette mmh‘]e
and manuals. Offers. Tel: Great Yar-
‘mouth 751355 ol
Sharp PC ‘game wi
dwweofclubo screen 3
intout and manual. ohn bund:ng-
mj Highgate

T gl ok e e
mpiler, all manuals, some
software, ﬂynmur,e’l nt condi-
o B30, Tl Beuplahurer soman
eves/weekends.
Sharp MZSOK/SORD M5 — will ex-
change for Texas TV994A hardware
32K expansion therm
ing_consi =
Shary WZBOA in ntegral green, monitor
48K. Un-
‘rlnmd x:fl Deﬂgn-d for business
accounts

stock control. £295. Tel:
01-943 2633,

Texas

TL99/4A speech editor module for sale
£10 or nearest offer. Tel: 0738 51054

Texas N99/4A for sale, with extended

Invaders, Josticks, fapes,
magazines and 'best of 99'er’. Tel.

Nul:hwdﬂﬁdl] 4465. £100.

fexas TI.9%/4A, with Data Recorder, 4

?’Iug -ins, ]nvy;tdlch lmi Banc ta

ans-
23 32561.
Tuxzs . 8/ computer with data
recorder, Joyaticks, games,
it Chss madule. Teeh Yotn!
wauc course ESO Mr Clark. Tel:
vesend 0474 2
ovech.. toadh yourselfex-
u-nded Basic, Adventure, Alpmer,
Pmec c, video games 1. early res
cassette g
I.wla)uym:ks.bwhllsu Tol01:862

Expansion bax and RS232 UF for TL99/
4A £160. Tel: 01-552 7582
i o e

T 98/4A users — mecting two guest
ers, d.emns Please come 7.
th J Hanham Folk Centre
Hnnham anw! Del.ml: Tel: Spence,
Bristol 551298 (wo

£50; speec] thesiser £26;

Extanded Bluu: £35; joyuticks £10;
t cartridges £7 eac

TlosuA £6; alao free membmmp 0
’l'l‘mu Tal 0‘84 mcs

manual £3 BEdgema = Munchman.
lousel t Managem

change for Parsec or £50 the lcl. Tel
V\mr 0529 Z2157T.

tor, demonstration EDV
, offers. Tel: 021-777

issues 1 to67. Will haveto
deliver, can't mllm Wwill up to
£15. Tel: Norwich (0603 2 0B,
Genuine Hardship fos

E tad&w rKaye.-H BuwelIAve

ndon N22. Te] 01-881

luhbh: sale set 400 wuh axxn
ta make it up to 500, Only £2:

Tel DSDE 484555 after 5pm. (Excl lud-

ing p&p).

The Eﬁ- Space Race perfect condition
used once. £10. Write to G. Graham, 5
South Crosshill Road, Blllmp'hl'l“u
Glasgow G64 2LZ. (For trum.
Vatres €150 scll for” E40" With or
without Spike, Solar Quest, Cosmic
Chl_lrn. Verterk, Starship, Vertrex

“ swap Yai m.lhl Phyurd D'rgnn
PC100 for Amstrad 464 or

kekelirilon plus ui nced Dun
and nmin
e. Eml.lent mmm £70.

ns

: Steve Gold, Shnfl'lzld

£20 first persan to pick
e:: 0506 5, (Gary),

1L R half price:
Falc, Basic G, Two cartridge games,
double £84 or

; casseties

arate. Tel: 0922 641896

Over 150 computer magazines inc PCN

iavues 175, Offers avound £207 Tel
Andy 0602 818176,

3 agmdmmluLw MPF-II micro

PO Box 9306,

gmfmur compu

GOSAH Amatardam, Holland. Tel

020-117618 after 9pm ask for Meng.
2000 camputer for sale —
20 models made. Produces print-
outs of colour characters, analysis,
40320 different combinations. Also
m charts. £5,000. Tel: 0908

TRS 80 Model 1 45K: complete business/
pleasure computer. Twin discs, Epsom
printer, monitor, lots software, wnrd
processing, database, ymes, manuals
£500. Will Teasel, Tenterden, Kent.
Tel: 05806 2131

them up.
after Gpm on!

d form to:

Billboard Buy & Sell Form

Free forever — from now on you can advertise your
second-hand equipment and (almost) anything else you
want for free in PCN. Topplace your Billboard ad, fillin the
form on the left with a maximum of 24 words. Send the

Yourname.

Pe! News, 62 Oxford St L 1A
2ZHG. i
Notethat it your ad appearsinany

specific issue, and that we cannot accept ads from
commercial organisations of any sort.

Address:
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MICROSHOP

Rates: £12 per sin

Column width, 1 column 57mm. 2 columns 118mm. 3 columns 179mm.

Contact: Jacqui Edmiston on 636 6890

le column cm. Minimum size 3cm. Series discount available. Also spot colour available. Mechanical

: 10 days prior to puhhcalmn
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HOME COM| PECIALIST
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Amor Ltd (dej
PO Box 619 London, sns [ OPENING OFFERS
— TRADE ENQUIRIES WELCOME — Most Home Computers
Peripherals & Software
MAIL DRDER ENQUIRIES WELCOME
1418 tmﬂlﬂﬂll I1e British Airways)
Guuu—neamucpmmmm ‘ﬂul “‘:E:"“
cudio casssties of grect prices.
Packed inboxes of 10 with
VAT,
5'“ a0 écwi SPECIAL OFFER
SKinR s FOR ATARI
B | e
: Hire your first 2 games rom
Sg-:mmamwm% our extensive range of software. Up
b DIsCS tothe mlnultewe\easeiavml‘ame
g Apply Now! We now have Atari
Ril-mm“u“?s?‘;’é‘m hardware for sale at discount
of each, prices. Modems suitable for Atari
e o T UK. orky Computers now for sale. For further
NAME details send s.a.e. to:

GHAHNWDOD GAMES

7 WARWICK AVENUE
uUOﬁN LOUGHBOHOUGH
STERSHIRE

SINCLAIR COMPUTER REPAIRS
Fast, reliable repairs by experienced engineers,
having serviced Sinclair computers since the
lmmdmun of the ZXB0. Our price is inclusive of
, labour, postage and VAT irrespective of
mm *No hidden charges. *Whilc-you-wait ser-
vice available. Spectrum £18.75. ZX81£11.50. 16K
Ram £9.95. Call or send with cheque or P.O. to:
T V Services of Cambridge L1d, French's Road,
Cambridge CB4 3NP. Tel (0223) 311371

Now available
SPECTRUM ‘XK' MEMORY
EXPANSION SYSTEM
XK System Kit £15.95 inc. VAT
XK System Factory fitted £20.95 ine. VAT

SEVERN
SOFTWARE

As a rapidly growing technical unit, we
supply our own original titles to certain
other companies to market on a world-
wide scale; we also take on conversion
and storyboard work from other com-
panies. To cope with the demand, we
uire:-

FREE-LANCE PROGRAMMERS for
contract work of all types.
ORIGINAL SOFTWARE for submission
to our marketing companies.
WRITE TOUS AT—

15, HIGH ST,

LYDN
GLOS GL155DP
giving us detalils of your progress to date
lus work samples, from CBM 64,
PECTRUM, AMSTRAD, ATARI,
CBM16 MACHINES

SD DATA SERVICES is launching an
exciting new range of educational
software for Spectrums. Different ages
and different subjects. Also we are still
looking for new programs — original or
educational — to complement our new
range. Write for details to SD Data
wm. Chestnut House, Bitteswell,
8.

BASIC COMPILER
Now mm:ammm words. Turns Basic Programs info

ine very easy 10 use 4nd comes
compiete with fullinstructians. for the Made! B or Made!

LOW COST AIR CONDITIONED
OFFICES SHORTLY AVAILABLE —
ROMFORD MARKET PLACE
From 200 sq ft upwards
Rent inclusive of rates, repairs, cleaning and

ionist services from 75p per sq ft per

PROGRAMMERS

The Black Knight wants you
If you have any type of micro experience,
especially in the field of machine code
programming

calendar month, depending upon area re-

The Knight needs you
mﬁkﬂmwmmnrmnwwrwtmm-; quired and position. ) Biack Knight yo
Cossolty Cemrisibwams  £17.08 Apply: Mr Innis, In roturn, wsanwéll smuﬂ:e maﬁchmasﬁg

C royaltie:
Bisk-. ~ Ackoata  giges || | Land Management Ltd i | SO0 SR RS anon
-
21 Sai be Drive, Redhill, S 1 ooy 10
N O Romiord RMI 348 BLACK KNIGHT COMPUTERS LTD
DEALER ENGUIRIES WELCOME Telephone: Romford 40492 PO Bax 132, Chislehurst, Kent, BR7 6LJ
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BLANK cusssms AND DISKS

G0t To o .15 10010 70 90
5V DISKS, DOUBLE SIDEQ/DOUBLE DENSITY 10 for £18.00
® Kl poods tuby uarasined and ine. &5
SELL i wite.

UK HOME COMPUTERS

G et s 01

of new and uwsed
buy a1 the sale prica. All squi
subject to ful original warranty.

Sale
List fax VAT)
Sanyo MBSEE0IBSS low cost
16 5 MSDOS Syseem,
schiding
550 Sl Dk clisding
Wordstar 748
855 Dusl Disk incluting
Wordstar, Cacstar. infosta,
999

Sinclar OL £399
NEC APC with Colour
Graphics Card and 256K
Memory £3818
K8 Expansion Chips for
NECB201
Canon X-07
Canon X07 Periparhais
Taxas CC-40 Peropharals
Epson HX-20, 0X-10, LO1500
Al prices sbove axclude VAT
service and support i Epsan products

Bar Cade, Commurication and

€52
£249

The Computer Centre,
R A Ny 1
TEL: (0604) 858011.

YOU'VE
GOTIT...

DISCOUNT PRICES
ON DISKS & CASSETTES
ClsBIank Casselles

S X
3M4IJTSSIDD5 Vain disks
.£15.00
-um-u-m
**RAMTOP

47 Broum Lane, Levenshuime, Manchester M19 27X,

WANTED

PERSONAL COMPUTERS
all models bought for cash

Morgan Camera Company
160 Tottenham Court Road,
London W1. Tel: 01-388 2562

CIUIR

R|A/H

(W[S[PEEIC/H [U>SILIO[T]

[s]P[E[E[C]H] Ts4]

NOW AVAILABLE IN
VOLUME DIRECTLY FROM
MANUFACTURERS
WELWYN ELECTRONICS

W ETNAY

Welwyn Systems is a Division of Crystalate Electronics Limited.

A member of the Crystalate Group

For further information, please contact:
RICHARD PHILBRICK, General Manager

(0670) 822181

WELWYN SYSTEMS - BEDLINGTON - NORTHUMBERLAND
NE227AA - ENGLAND - TELEX 53514

B\NDER ORDER CARD. Please rush me

ADDRESS

_ PCN binder(s) at £3.50 each. | enclose my cheque made payable to
Personal Computer News. Please charge my Access/Visa/Diners/American Express Card.
ACCOUNTNO:...

EXPIRY DATE:
TOWN:
" SIGNED

. POSTAL CODE:

SEND TO PERSONAL COMPUTER NEWS BINDERS DEPARTMENT, 53/55 FRITH STREET LONDON W'IH 2HG
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It was business as usual at the
Which Compu-!zr? Show last
week. Oric wasn't there, -
lair found that the show was
just too early for it to show off
the matching accessories for
the QL, and Commodore dis-
played its new PC but wouldn’t
say what was in it.

Acorn, on the verge of de-
livering its first real business
systems, also stayed away and
for home micro fans the only
remaining point of interest was
the occasional MSX machine
thatsat shyly on the standsofa
couple of Japanese manufac-
turers.
But there's many a slip .
one of the joys of these events
that companies have to make
an effort to stand out from the
crowd. This tempts them into
the kind of folly that under
normal circumstances they'd
run a mile from.

‘There was Tandy, which suc-
ceeded in distracting attention
from its Model 1000, 4P, 2000
and the rest almost completely

arranging to have an acrobat
(Gina, pictured above) perform
from a hoop above its stand.
Gina was hoisted towards the
rafters by earth-bound assis-
tants whose ropes effectively
closed off areas of the Tandy

and swore it could be done, but
after four months BR changed
its mind. The comms facilities
available were send only, and
Brother was therefore reduced
to booking a room at Birming-
ham International to give the
demo once the train had ar-
rived.

Still, it wasn't all bad news.
The Brother Express was well
patronised, to the extent that
therewasn't asinglefreeseatin
the restaurant car. Unfortu-
nately, whoever had done the
counting had forgotten to in-
clude the Brother people, wha
were forced to stand for the
duration of the journey.

at home and Microvitec has
apparently found a home for its
famous tiger cubs, but with a
touch of humour the pany
demonstrated a caged monitor
with a growling tiger on the
screen. The advantage of this is
that the monitor doesn’t need
regular attention with water
and red meat.
Brother hit problems of a
different kind. To launch its
TC600 printer/comms terminal
Brother thought it would be a
smart idea to take the London-
based press up to the show by
train while simultaneously
communicating with another
terminal at the National Ex-
hibition Centre in Birm-
ingham.
When first approached Brit-
ish Rail was keen on the idea,

stand.
Commodore left its elephant

antog i wikad 77
\

I've been chatting up
the Vhitehouse

computer__

[ i
'SYNTAX ERRORS
In issue 94 the first line of the
first part of the Bruce saga was

shortof a letter or two. It should
read: FOR W = 1TO 10

Some owners of issue 3 Spec-
trums may be having trouble
with the listing of The Castle in
issue 94. The problem lies with
the IN values in lines 1100-
1200.

In 1100 change 254 to 190. In
1110 change 253 to 189, and in
1200 change 254 to 190.

Sandwiched between Arendar-
von Castle and Heathrow ATC
on our Software Preview page
last week was Technician Ted,
which we wrongly ascribed to
New Generation. Infact Tedisa
creation of Hewson Consul-
tants— our apologies to him for
casting doubt on his parentage.

Aladdin's Cave
We present an original game
from Tony Crowther, the au-
thor of Potty Pigeon, Suicide
Express and many others. We'll
publish a complete machine-
code listing over the next few
weeks.

m palette
Part one of a screen-art routine
to put some colour back into
your Spectrum’s cheeks.
Two Brothers.

Hard copy comparisons in the
Pro-Test of two versatile units
from the Japanese company
with the family name.

turntable

We give a spin to CST’s disk
drives just released for the
Sinclair QL — isthisthe end for
Microdrive?

Dates Venue
High Technology & Computers dJan 23-26 Barbican, London g‘g{?}p“m Marketplace Exhibitions, 01-930
Intl Microcomputer Fair Jan 29-Feb 3 Frankfurt, Germany Collins & Endres, 01-734 0543
Apricot & Sirius Computer Show _Feb 5-7 Kensington Town Hall, London ___Paradox Group, 01-241 2354
Intl trade show fur hnme comps, Feb 17-19 Olympia, London Turret-Wheatland, 0923-777000
software, etc —
ZX Microfair Feb9 Alexandra Palace, London Mike Johnston, 01-801 9172
Intl Computer Graphies User Feb 19-21 Barbican, London l_1\:l:|urntb\.ulrl. 01-486 1951 Show and
MEXCOM Feb 25-28 Mexico City, Mexico AESI Ltd, 01-379 7628
PC Trade Show Feb 26-28 Barbican, London EMAP Intl. Exhibitions, 01-837 3699
Com uter Conference and March 4-7 Atlanta, USA nterface Group, 300 First Avenue, Needham,
xhibition — INTERFACE ass 02194
DEXPO Europe, 1885 March 6-8 Olympia 2, London CGP 01-582 9256
Corm) Conf and E)Ehhn — March 21-24 Anaheim, USA %nterface Gmup 300 First Ave,
EDITORIAL: l-r Peter Worlock Deputy editor David Guest Production edior Lauraine Turner M production editor Harriet Arrwld Editor's assistant Karen Isanc
M-{hklph Bancroft, Sandra Grandison Features editor John Lettice Software Kenn Garroch uart

h-‘l'r Nickie Robinson Art editor Dave Alexander Assistant art editor Tim Bmm Layout artist Bruce Preston
Publishing m Bendetl

nl.ul:lcyndy Miles
manager Peter Goldstein Advertisoment Bettina Williams Assistast
exacutives Claire Barnes, Phil Benson, Mlke Hlackmln Steve Corrick, J
Sarah Musgrave, Tnl‘xar O'Reilly Anita Stokes Production Richard Gaffrey assistant Jan Moo
Frith Street London W1A 2Hi 117430 447 Editoral ddress 62 Oford Streot London W1A ZHG, 01- 596 6590
ZHG 01-32 3211 Published by VNU Business Publications, Evelyn House, 62 Oxford Street London W1A 2HG
whaole or in part without written consent from the coj -ght holders. Photoset by Quickset, 184-186 Old Street,
Austell, . Cormwall, Distributed by Seymour Press, 3:

advertisement managers [aura
i Ediston Tony Keefe, Andrew Flint, Chmu.nMchh,- Tsabol Middletan,

Cade, Claire Rowbottom Sales
tevens Subscription 53
Tadress 62 Oxford treet London WIA
'VNU 1983. No lml'-?nalmnybﬁ reproduced in

ndon ECI. Brinted by Chase Web Offset, 5t
Brixton Road, London §' 01 733 4444. Registered at the PO as a newspaper
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SPACE MISSION SIMULATION

I—IFEI:EIFEE]

SOFTWARE

A game of distinction @ from British Telecom.

WELLINGTON HOUSE, UPPER ST. MARTIN'S LANE,
LONDON WC2H 9DL. TEL: 01-379 6755/5626

Firebird and the Firebird logo are trademarks of British Telecommunications plc
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REFLECT ON THIS~. s <

A word processor designed with the typist in mind and a financial spread sheet developed to help
the busy manager. These two powerful stand alone programs can only be surpassed by one
thing . , . THEIR OWN TOTAL INTEGRATION.

Word Result and Calc Result have been created with true integration — giving you the freedom to
use each program either separately or together. In today's office, where work overlap and machine
overload can become a big problem, Calc Result and Word Result can help you take the strain.

WORD RESULT features:—

®Eight European languages with true hyphenation

®Mail-merge

®The text on the screen as it will appear on paper (left,
right or centre justified)

®Easy to use commands and help screens

® Automatic saving of your document whenever you stop
typing

CALC RESULT features:—
®64 X 254 X 32 pages

® Automatic locking of formulas

®Full colour down to cell level
®|ndividual column widths

®Pije and bar charts, saved and printed
®Consolidate all your work with ease

These are just some of the features available in each
program . .. and then when you put them together ..

Why not send the coupon in TODAY and find out
what else these programs have to offer?




