IS IT A SPEC

Everybody knows that you can’t run prog-
rams for one computer on a different make.
Everyone, that is, except Tony Brewer,
inventor of the Speculator— a brilliant device
which turns a Memotech or Tatung Einstein
into a near-perfect impersonation of the
Spectrum! Simon Goodwin tests the amazing
Spectrum emulators sold by SYNTAXSOFT and
ponders on incompatibility problems in gen-

eral.
s

I"'ve seen it, and it works. You can load
S e, e

directly

tape into an Einstein

or and they run as if they

had been specially programmed for

that system. Not an amazing leap for-

ward for Spectrum owners — but it's
a breakthrough, nonetheless.

COMPROMISES

Up until now, incompatibility has ruled
the computer industry. Without software,
a computer is just a plastic door-stop. But
manufacturers have to make each new
machine as cheap and “feature-packed’
as possible. Every popular machine rep-
resents a whole set of compromises: bet-
ween hardware and software, cost and
quality, speed and complexity. Each of
these compromises changes the way that
a machine must be programmed for it 1
obtain best results. Modern software
?uﬁhm every brand of computer to its
imits.

Since the limits are different for every
machine, programs for one model won't
run on other systems. Software houses
spend a fortune changing and re-writing
games for different systems. This doesn't
always work very well . . . Sometimes it
doesn’t work at all — the difference bet-
ween the computers is just too great.

It is cost-effective to convert programs
from one best-selling machine to
another. After all, computer users have
similar tastes and tend to read the same
adverts, even if their machines won't
speak to one another. It's the people with
less popular machines who get a raw
deal. Unless a few hundred thousand
people buy a new machine, it's just not
worth the effort of rewriting programs for
them.

VICIOUS CIRCLE

So there's a vicious circle. Programs

don't get converted until there's a big
demand from users, and — unless they

Inside the Einstein
SPECULATOR. ..

are very brave — people don't buy a
computer till there's lots of software
available, !

There are two ways to break this loop.
The most successful technique, so far,
has been to make the computer seem
such a good deal that people buy it any-
way, In essence this is a bonfidence trick,
but when it works p the software
arrives before people realise they've been
conned. If this technique is going to work
you must make the machine cheap and
trendy — and inevitably, therefore,
incompatible. You must also spend a for-
tune telling people about it, and whipping
up the an#u.miaam of programmers.

Luckily, programmers tend to be very

ullible. Between 1980 and 1983 Clive

inclair got the mixture right . . . Since
then competition has increased, the pun-
ters have been taught a few new
buzzwords, and the only people who have
kept up with the home market are Alan
Sugar, of Amstrad, and Jack Tramiel,
originally owner of Commodore and now
leading most of the same people in a
slimmed-down Atari Corporation.

They both sell on price, first and
foremost, although Tramiel would have
you believe otherwise. Real innovation is
out of fashion. As Adam Osbourne put it,
‘he who lives at the leading edge of
techn is destined to be sacrificed
upon it’, me proved this by exam-
ple — he set up the first famous portable
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" computer firm, which duly went bust.

Every year dozens .of manufacturers,
large and small, try to break into the
micro market. Alas, this vicious circle
catches all but a few.

Almost everyone in the trade has a
vested interest in keeping conversion
overheads down, which means limiting
the number of *hit' machines. This just
makes a ‘hit" even more profitable,
encouraging more manufacturers to rush
imto the market like lemmings over a cliff.

CLONES

| said that there wene two ways out of the
vicious circle. You don't have to innovate.
It is possible to carve out a niche in the
market by selling a copy of someone
else’s machine, and taking advantage of
existing software — but this is a ri
business. For a start, your machine wi
be considered old-fashioned, whether or
not this really matters, Secondly, you'll
have head-on competition, from people
already established in your market.
There are three ways to counter this,
and to succeed you must use all three.
st bt ot
' prices, and try to add some-
thing to the formula in order to make your
version stand out and seem new, yet still

, attractively compatible. This is a very

expensive business.

Amstrad, Compag, and Olivetti have
and won — many others have
led. In the home market the pressure

Spectrum Emulator for Tatung's Einsteln
machine, really work. You can run com-
programs such as Eite, Starion and
omado Low Level from the original cas-
The colours are sometimes a slightly
different shade, and some programs run




vemorecH SEMEC UL ATIR

The Memotech and Einstein
emulators.

Plug them in to the relevant
machine and start playing
Specitrum games!

have not put a ‘pipe’ on their latest
machine, the Einstein 256, so that
machine won't support a Speculator until
someone produces an adaptor. What did
| say about manufacturers being unable
to stay compatible with themselves?

HOW IT WORKS

The emulators went through a long and
torfuous development process. At first,
Tony Brewer admits, he thought it could
not be done. But he persevered, and after
a year of hard work he'd managed to do
what most engineers would have consi-
dered impossible. His solution won't work
with all micros — it relies upon the fact
fhat the machines use the same proces-
sor for instance — but it bridges a mas-
sive gap nonetheless.

The Specilator is a mixture of
hardware and software. It uses two cus-
tom logic arrays and a 2K memory to
impersonate the Spectrum keyboard and
cassetie port, and to trigger the software
that mimics the Spectrum's display. 64K
of RAM is needed, plus separate video
memory. The emulator pretends that 48K
is normal Spectrum RAM, and packs new
machine-code to emulate the Spectrum
ROM and other features into the remain-
ing 16K of memory.

To avoid copyright problems, Tony has
completaly re-written the routines that
are built-in to the Spectrum. The cassette
code |s improved, for instance, and can
easily be adapted to cope with different
speeds — but it still emulates the flash-
ing border of a real Spectrum. Routines to
print characters, clear the screen, read
the keyboard and 50 on can be called as
normal, but the code is changed to reflect
the different hardware. Some parts of the
Spectrum ROM, like the floating-point
calculator, are not used in commercial

software, 50 a new emulation code has
been slotted into that space.

The Einstein and the Memotech both
use a Texas Instruments video chip,
rather than the Spectrum's all-purpose
custom ULA. The Tl chip is also used in
MSX computers, 50 a similar emulator
could, in theary, run on those machines.

The Tl chip can produce the same 256
by 192 dot resolution as the Spectrum,
but there the resemblance ends. It is not
memory-mapped, 5o the processor has
to talk to it character by character through
‘parts’. This makes it much slower than
the Spectrum, but Tony has found an
ingenious quirk which allows him to
update any sixth of the screen 50 times a
second, funnelling information from the
Spectrum’s display area, where the
games put it, through the ports.

Tony's electronics generate approp-
riate timing signals, and a small change
to the loader lets him determine which
paris of the display are updated most
often. For instance most of the action on
Starion takes place in the top two thirds
of the display. For Starion, Tony's code
refreshes the bottom third less often, so
that the rest of the display is almost as
fast as the Spectrum’s.

Calour is tricky too, because the T1 dis-
play chip needs eight times as much col-
our information as the Spectrum does.
Tony's code checks the whole atiribute
grid and only transmits colour information
for parts that change. This seems to wark
very well in practice. The Spectrum's
eight colours are mapped onto the closest
shades in the Tl chip's pallette of 16. The
hardware detects attempts to change the
Spectrum's border colour and re-d
the information, but it can only do this 50
times a second when a game is running.
In general that's quite fast enough, but it
rules out the 'colour bar’ effects that
spice up a few Spectrum games.

The graphic emulation works well
gnough, although there Is a certain
amount of extra flicker, and the gadget

does nothing to cure the Spectrum’s attri-

bute problems. | noticed that Daley

's Decathion ran a little slowly
and unsteadily at times, but it was still
playable.

The same faults exist on the Spectrum
version, but they're not as obvious: as
Tony Brewer says, “The Emulators
accentuate the things which aren't done
very well on the Spectrum."

Sound ks handled through a tiny beeper
in the Einstein box — “'well, it's sup-
posed to emulate the Spectrum, isn'tit!”,
said Tony. The Mematech re-directs
Spectrum clicks to the computer's sound
chip, giving odd effects at times. In theory
it would be possible to emulate all of the
sound-effects from a Spectrum 128
game, but the 128 poses other problems,
and there are no plans to do this at the
moment.

USING THE
EMULATOR

The system must be set up in different

ways to get best results on each game,
s0 you are limited to a cerlain range. A
cassette or disk supplied with the
emulator contains code to handle the first
20 games; further compilations are being
prépared. You have to load the game from
a Spectrum cassette at first, but you can
then copy it to Mematech or Einstein disk,
to speed up loading.

All programs on the emulator work
with joysticks or the cursor keys, and the
keyboard works much like normal — the
right hand shift key emulates the Spec-
trum’s Symbol Shift. You can also tum
sounds on and off, and pause any game,
using the function keys.

The starter-pack supports 20 popular
but rather old titles, sywraxsorrs Keith
Hook defends the choices, saying, *“they
may be old games on the Spectrum, but
they're new to Einstein and Memotech
users."" More recent hits are being set
up, but there’s no prospect of a universal

emulator; this was a great reliel for
Michael Gaut, a humble conversions
mﬂra;:!r lem setting

Appare biggest problem
up the Speculator to support a game is
getting the code into ; most
games nowadays use trick loaders which
rely on the exact Spectrum hardware, 50
a special Memotech or Einstein loader
must be written by Tony Brewer, Getting
the actual game to run is a cinch by com-
parison — most of the time it just
involves setting the speed at which diffe-
rent areas of the screen are refreshed.

There may be a solution to the cassette
problem. if Spectrum code could be sold
(at an appropriate price) on Mematech or
Einstein disks, it could by-pass the cas-
satte stage. This would need the approval
of the original publishers, but things look
quite hopeful at the moment.

One question stil remains. Do
Einsteiners and Memotechies actually
want to run Spectrum games on their
computers? As a CRASH writer, | think
50, but a second-hand Spectrum only
costs about £50, and 90 per cent of Eins-
tein users are said to be business people.

David Bell of Tatung doesn't expect
many converts from the Sinclair stable,
*“The Emulator is an enhancement for
the Einstein, not a replacement for the
Spectrum, with disks and so on. There
are a number of people who want games
on the Einstein, and now they can run
programs they otherwise couldn't”

Svuraxsorr’s Keith Hook felt that
Memotech and Einstein users would be
too proud to buy a Spectrum — but they
might buy an emulator..** People who've
got Einsteins won't buy Spectrums. But
they'd like the software. We're letting

them ride on the back of the Spac:imrn's

popuiarity.

For Tony Brewer it has been a fascinat-
ing, if rather unmremunerative, experi-
ment. ‘| don't ﬁ;glmﬂre's anything that
can't be done a computer, if you
think about it”, he said. He should know!

]
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