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EDITORIAL

Welcome to issue 24 of The Spectrum
Show Magazine. Thank you for
downloading and reading.

This issue takes a sideways step in the
way in which it is produced and instead
of the trusty Microsoft Publisher, I am
instead trying out the new beta of
Affinity Publisher.

It may seem a massive job to move the
entire content and templates across to
a new system, but once Affinity was
setup with master pages, it was fairly
simple to get the page layouts ready for
content.

Anyway, back to the Spectrum and my
request last issue for your letters. Sadly,
not a single letter/email was received,
so it seems we have no readers. If that
is the case, then the question has to be
asked, is it worth continuing? As usual,
answers on a post card (for those that
remember that saying!) or for you more
modern readers (if indeed we have any
at all), answers on emails.

With the generous funds from Patreon,
my next large purchase was a machine
I had been trying to get hold of for a
while. Luckily Piotr Szymanski, Who
supplies many reviews for this
magazine, knew a few people selling
such items in his home country of
Poland. Within a few weeks I was in
contact with a seller and my lovely
Timex 2048 was on it's way.

Before I had actually bought it, Piotr
had sent the feature on page 12, in fact
it was this feature that prompted the
purchase, and once I get it up and
running, there will be a feature on the
show.

By the time you read this it will be 2019,
and although work started on this issue
back in late 2018, there have been a few
delays that put back publication. Not
only did we have Christmas and New
Year, but also multiple house moves
and all the hassle and excitement that
goes with it.

Since then things have progressed and
a house move (or in this case 2 moves)
is definitely happening.

I am certainly looking forward to
setting up the new office with all my
Spectrum stuff on display. Arranging
the microphone, TV and monitors and
playing my first games in the new
room. That though could be months
away, and for now things are split
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between storage and various boxes in
various houses. Although my friends
will probably never read this, I want to
thank them for their help.

Until then I will have to move things
from place to place as I need to film
them which obviously adds more time
onto things. Games have to be dug out,
photographed and then put back, and
camera and lights have to be
continually setup rather than having
them available all the time. But as they
say in show business, the show must go
on.

Another new addition to the family also
arrived in January, this time very kindly
donated by a fan of the show. This
wonderful piece of hardware is
something I have been looking to get
for a while, but either the prices on
eBay were way too high, or the actual
item was damaged. Now it has been
delivered and un-boxed, the Echo
Keyboard is now waiting to be setup,
tested and reviewed.

Both this and the 2048 can be seen un-
boxed on Patreon.

Talking of Patreon, I find I am enjoying
the short, un-scripted format I
sometimes use for that, especially the
Friday “glass of wine, some time and a
Speccy” pieces. There is no planning, no
writing of script or editing. I just grab
some games, a glass of wine and play.
Surely that's what the Spectrum was all
about.

I was chatting to Geoff recently about
the ever-increasing prices on eBay, and
the trend is sadly continuing. I am not

sure if there are

a few new

sellers who

don't know the

market, or if

there a few unscrupulousness (and
foolish) sellers who think someone will
buy a copy of Bruce Lee for £35.

Another trend I noticed recently too is
the sale of games in cellophane
wrappers. Sold as “brand new still
sealed”, these game demand a high
price, but in all my years of buying
games from various shops over 30
years, I have never seen a Spectrum
game in cellophane.

Maybe someone has bought a new
cellophane wrapping machine and is
trying to con people into thinking the
games are new, but as mentioned
previously, from someone who bought
3 games per week for a few years in
1983/4, none of them ever came in
cellophane. 1 also think there is
someone selling games with newly
printered covers. I recently received a
game with the inlay printed on Kodak
paper (the Kodak logo visible on the
reverse!)

Back to positive things, and as I type
this, the next series of The Spectrum
Show has gone live. Episode 80 had the
largest audience over the first month I
have ever had which really gave me a
]lcaoost, so the next series has a lot to aim
or.

The next series has some great features
too, two have already been mentioned
here, but there are plenty of good
things coming your way.

Hold onto your RAM pack....

Want to support the show and this
magazine?

Why not become a patron.

www.patreaon.com/thespectrumshow



NEWS .

SMITH RETURNS

Adverts for Mathew Smith’s brand new game have started to appear in many
popular magazines. The wackily titled Attack of the Mutant Zombie Flesh Eating
Chickens from Mars is sure to be a massive hit following on from Manic Miner and
Jet Set Willy, Smith'’s other top selling titles.

The star of the game is said to be a new character named Zappo the Dog and
Software Projects were pushing this game with full page, full colour adverts.

As we know, the game never actually made it to release, with a game called Star
Paws by the same company, re-named as the re-written, botched together final
result, released some time later.

SAGA SINK CRL HORROR

Saga System, the producer of Spectrum peripherals CRL are continuing to

has gone into liquidation. produce  adventure
games  based on
classic horror stories.
The last one, Dracula,
was cleverly marketed
as being suitable for
those aged 15 or older,
and they are using the
same stunt for their
latest effort,
Frankenstein.

Continuing with the
horror theme, and CRL
have also announced
that another horror
game, Jack The Ripper, will also soon be release, this time having

. 18 certificate.
Known for their excellent keyboard replacements an 1o certificate

and latterly for their thrOW” together set of It seems they are learning from the video market, where any old
peripherals called The Compliment, the company rubbish marked as an 18 certificate would at least attract some
blame their demise on the recent machines punters.

produced by Amstrad, as they have a good
keyboard, and moving the updated and larger
circuit board and included tape deck into a new

housing would be difficult. DOMARK 007

Saga were one of a few replacement keyboard

producers, the most famous of which were Domark have won the rights to produce a game based on the
DK'Tronics with their iconic black case. Saga opted next James Bond Movie, The Living Daylights.

for a beige coloured case, mimicking the colour and . ) ) . .

layout of more expensive and professional PC Having previously written A View To A Kill, some members of the
keyboards. press were surprised that they would be given another chance,

but Domark promise a more action based game than before.

Other keyboard companies must also be struggling
now that Amstrad have finally given the Spectrum a
decent offering.
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Anyone who watches the show will
know I love shooters and this one is a
very early favourite.

It's a tough game though but it does
have some nice graphics considering
the time when it was released.

There is a story that involves protecting
shipping lanes in deep space but who
cares about that stuff, lets get onto
some shooting.

That familiar start screen and beeps...
ah yes, it all comes flooding back to be.
Seeing an animated loading screen
(even if it was after the game had
loaded) seemed magical to me.

On to the game then, and the first treat
is the huge rolling planets, or moons, or
whatever they are on the first wave.
These cannot be shot and to dodge
them you just place your ship at one
corner of the screen, wait until a planet
appears, which will target your position,
then move to the other corner and
repeat. Once you get this bit
conquered, it becomes easy. But there
are more levels to contend with and in
between these sections are various
other aliens to destroy.

These swarm towards you in 3D, firing
as the get closer. Dodging the shots is
tricky until you get used to the 3D
effect, which is really nice by the way.
Firing back using your impressive laser,
will destroy them. After a few sets of
these, it is back to the planets and so
on.

The aliens do change each section and
you do get other attack patterns for
example large ships that drop square
blobs, and flying saucers that take a lot
of shots to get rid of.

The graphics are great, especially for a
1984 game. There are some very
impressive 3D effects throughout and
some nice sounds too. The ship
explosion is excellent.

As you get close to a space station, a
code is shown on screen and shortly
after you are asked to enter it which
completes the level. Once complete
you have seen everything in the game.

It does start again using the same
aliens but with different colours to try
and fool you.. and this then keeps
repeating.

The game, as I said earlier, is tough but
really enjoyable and during the review I
got further than I have ever done
before, racking up a 6 minutes and 2
seconds of playing with a score of 8460.

I lost my last life while filming for the
show due to one of the game's
annoyances.

The alien shots
can hang
around at the
bottom of the
screen, and
they are the
same size as
the background
stars so it is all
too easy to hit
them  without
actually seeing
them. This can
be very
irritating  and
costs you lives.

This then is a Q@@ a3

; B 1 P

with  a nice

variety of aliens and attack patterns that
will keep you busy for a while. It was
great to play this again and I'm just
nipping off to have another go.

HI-SCORE & = P

NIicK Faldo Plays

As golf games go on the Spectrum, the
quality varies greatly from poor, type-in
quality to average with annoying
controls. I think for any player of
computer golf, they have been spoiled
by stunning 3D landscapes and realistic
ball mechanics, but for us Spectrum
fans, we have to use our imagination
just a little bit more.

NFO is a strange game and I suppose
the mechanics, layout and gameplay
have been changed to suit the
limitations of the 8-bit machine.

The screen never changes, the player
view never changes and the graphics
are mediocre at best. But let's get to the
game itself.

Once you choose your control
preference and the game type, you are
presented with the first hole. The
control has been designed to mimic a
mouse, with a moving hand pointer
that is used to pick the different
options. The top half of the screen is the
overhead of the player position and
limited view of the course. The bottom
half contains all the controls.

From left to right: Power of shot, club
choice, map view and wind indicator.
Bottom row is the direction of shot, silly
animation and feedback window and
hole number and stats.

Using the map view will allow you to set
the direction of your shot, which uses a
rotary style control. The overhead view
never changes angle, so you have to set
the direction accordingly. Based on the
distance to the hole, which is never
shown once past the first shot, you use
the map view to guess your choice of
club and the power needed. Once
happy, you click the middle lower
window.

Here is where the silly stuff happens. A
speech bubble pops up asking the
caddy for the club. He will answer with
either

'‘OK" or ‘Are you sure'. If it's the later,

you click again to get the
club, or choose another

club if you want to take the advice.

The player swings and the ball in the
top half of the screen moves to its new
position and the screen tries to scroll at
the same time. Once landed, you
continue this until you land a put.

The graphics are bland,
do have colour and
areas you can identify
such as trees and
bunkers. The player and
caddy are a bit naff to be|
honest, butIsee the idea
of this interaction to
represent a guide.

Sound consists of just a
‘thud’ for hitting the ball
and the ball landing, so
nothing really exciting.

As with most gol
games, this is not a quick
blast, its a long,

supposedly relaxing game that you can
enjoy for a few hours. The game, once
you get into it is quite good, and once
you get used to the clubs and power
options, you become a better player.

One for golf fans only though.
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Space Junk is very polished game that The aim of the
has a simple concept, but a very
different control system to other games

of this type.

is to destroy all

generators, which may sound easy, but
because of the way the ship Is
controlled, it can be very tricky to
accomplish this.

Although the game
uses the usual four
directions and fire,
the ship rotates on
its axis, meaning it
is not always facing
the correct way to

SPHLE R

agl45a

SDOFLE TNV

and

ge ne Nnip dCIng Nne ar wdy.
However it does after some prodding
of the direction keys and this allows you
to continue. I am sure if you play this
enough, you will get the hang of it, but
for a quick blast of around 30 minutes,
I was still not able to accurately control
the ship. That though, does not distract
from this game, as you still want to go
back for just one more try.

The graphics are really nice, and the
music that plays along really helps set
the game.

As the game progresses more enemies
get added and the screen layout
changes to give you more of a
challenge.

The only negative thing I have to say is
that when you lose a life, all of the
previously destroyed generators on the
current level are reset which can be a
bit demoralising.. especially if you only
have one left.

A great little game then, and one
definitely worth tracking down and

playing.

tIEURD

If you haven't guessed by the title, this
is a version of the arcade classic,
Asteroids.

For those not familiar with the game,
you control a spaceship that can rotate,
fire, thrust, and in the arcade version
but sadly missing from this one,
hyperspace to another area of screen.

This is a Don Priestley game, the same
person who wrote Flunky, Maziacs and
Trap Door, but this is a very early effort
and it shows.

The ship only has 8 rotation points, and
the controls are a bit unresponsive at
times. I suppose this is down to the fact
the Spectrum does not have vector
capabilities, and the speed of the
processor and memory limit at the time
meant programming a drawing routine
was out of the question. Instead the
author opted to use character graphics.

Every thing moves is character-based
jumps and although the game play is
much the same, the asteroids do not
represent their arcade counterparts.
They are not line drawn, but are solid.

Sound is used well though, with some
nice zapping sounds and explosions,
something frequently missing from 16K
games.

The thrust moves you in the direction
you are facing, and the inertia means

you slow down gradually, a nice effect
that again is often missing in other
versions.

As each asteroid, sorry, meteoroid is hit,
it breaks into small parts but this is
where things get annoying. If you hit
one of the larger meteoroids close to
your ship, it splits into 8 or 4 pieces.
These are positioned around the

DK'Tronics 1982

original meteoroid, meaning they can
generate right on top of your ship.

To get a good game then, it is best not
to use the thrust and not to hit
meteoroids that are close to your ship.

For a game that is just over 4k in size,
it's playable, but certainly not the best
version of this classic game.

Mutant Caterpillar Games is the place to go to for
tested, working, refurbished 8-bit and 16-bit hardware
and software. Every single item from cassette to
computer is guaranteed working.

We've repaired Sinclairs, Amstrads, Commodores,
Acorns, Atari STs, Amigas... and we'll always have a go
at something if it's broken - drop us a line and maybe
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COMPUTER
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THE SPECTRUM COMPATIBLE
WITH ADIFFERENCE

In 1984 Sinclair Research Ltd.
released the ZX Spectrum+. It was
the old 48k model hardware in the
new case - the only thing that
changed was computer's
appearance and the addition of a
reset switch. The rubber keys were
replaced by clunky plastic variants
and the multi-coloured legends
replace by just white ones.

Over in Portugal though, things
were moving on..

The Spectrum Show
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In the same year the Portuguese branch
of TIMEX launched the Timex Computer
2048 (TC 2048). This was a Spectrum
clone with many hardware
improvements over the UK version and
a whole different look.

The keyboard does look familiar in
layout, but the legends are white or
black and the lower keytop legends are
in black blocks — which does look nice
and make them easier to spot. The
keyboard is based on the Brother EP-20
electronic typewriter giving a more
positive feel. Obviously, the Sinclair
branding and famous rainbow stripe
have gone, replaced by a simple logo at
the bottom left and a small power LED
top right.

At the back there is little change other
than the addition of a composite
output, labelled Monitor. On the left is
the joystick port which is Kempston
compatible but does have problems as
we shall see later and on the right a
power switch.

Internally though there are a few
changes; A new ULA chip providing
extra graphics modes of 256 x 192
multicolour and 512 x 192
monochrome along with a larger
speaker. Unchanged is the CPU,
number of colours, memory size and
BASIC interpreter.

Other earlier TIMEX computers like the
Timex Sinclair 2068 (TS2068) and Timex
Computer 2068 (TC2068) were not fully
compatible with  most Spectrum
software, in fact most didn't load or run.
The 2068 did have a cartridge port (not
compatible with Interface 2 carts) that
did have a special emulator available.
This emulator included the original
Spectrum ROMS to improve
compatibility.
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The Timex Computer 2048 is much
more compatible and at least 90% of
Spectrum software works without any
problems. Incompatible programs,
mainly games usually crash or are
impossible to control (keyboard is
locked or the program reads non
existing keypresses). Fortunately, many
of those programs can be fixed.

The standard Sinclair BASIC doesn't
have commands that support extra
graphics modes. To activate the new
modes, you have to use OUT
commands:

- OUT 2552 - enables multicolour
mode (different colour for every
horizontal line inside character square),

- OUT 2556 - enables hires mode
(512x192),

- OUT 255,0 - enables standard
mode.

Differences & Upgrades

Better keyboard based on Brother
EP-20 electronic typewriter.

A new ULA chip with extra graphics
modes

(256x192 with multicolour, 512x192
monochrome).

A composite video output.

A built-in Kempston joystick port.
An on/off switch.

A power LED.

A bigger speaker.

If you want to write programs that use
the hires mode you can try Basic64 by
TIMEX. It's an extended version of
BASIC, loaded from tape or disk,
dedicated for Timex computers.

Page 13



Timex 2048

Unfortunately there are not many other
programs that use the new graphics
modes. I found only 2 demos (Timmy,
TC2048 Hi-Res Colour Demo), 1 game
(Snake 2068) and 3 utilities (ColorPRINT,
ColorTILE and Timex Studio).

Initially the Timex 2048 was available only
in Portugal but in 1986 five thousand
computerst were imported to Poland (in
the following years more were imported).
Official TIMEX peripherals, like floppy disk
drive FDD 3000 and the tape recorder
Timex 2020, were also available. They sold
quickly and became very popular with
Timex users. The Polish monthly magazine
Bajtek printed many type-ins for Timex
2048 and FDD 3000. The latter became
the leading disk drive in Poland and many
games were modified to run from disks.

The Timex 2048 has two construction
errors. First is an inverted polarity in the
Kempston joystick port which causes the
auto-fire in many joysticks to not work.
Second is a missing /IORQGE line in the
edge connector. There were few versions
of mainboards and this error isn't present
in all of them. Those construction errors
can be fixed, more information is available
at Jarek Adamski page2.

Just like many old computers the
Timex 2048 may require
maintenance. Aging capacitors often
cause a lack of colours in composite video
output and trouble with loading programs
from tape. There are 14 capacitors to
replace and after that the problems
should be solved.

Page 14
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Timex Computer 2048 Technical Data

CPU: Z80A 3.5Mhz
RAM: 48 kB
ROM: 16 kB

Graphics: 256x192 with 15 colours, 512x192 with 2

colours

Sound: 1 channel

Keyboard: 42 keys

Built-in BASIC: Sinclair BASIC

I/O ports: TV RF output, monitor output, Kempston

joystick port, EAR and MIC sockets, edge
connector.

Power supply: 9V/0.8A

The computer case may become dirty and require
cleaning but beware: The Timex case is very
sensitive to organic solvents, so it's not
recommended to use them as a cleaning agent -
water and soap is a better solution. When your
Timex is refurbished you can try to modify it by
replacing TV modulator with RGB video output too.

According to many users the Timex 2048 is more
reliable machine than the Spectrum and thanks to
many improvements it's also more convenient to
use.

If you have a chance to buy it (and incompatibility
issues and construction errors don't put you off),
don't think twice.

Feature by Piotr "PopoCop" Szymanski

Thanks to Klaud, Pear and Trojacek for help with
the maintenance part.
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Text in 64 colunns:
#0123456755ABCOEFGHIJKELMNOPERETUNIXY Zabode fahi jhLnnoparatuvyyiyzs

Text in 8% colunns:
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Graphics in 5124192 node:

B RANDOMIZE U3R 314388:REM © 1985 THX PORTUGAL LD&MD

5
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BRSIC B4 U 1.0
RANDOMIZE USR 31488
SCREENS 1
LET a$="Text in 64 colunns:": PRINT 8#4,a%

15 LET b§="#0123456759RBCOEFGHIJKLHNOPARETUUNNY Zabcde Fahi jkin
nopqratuvuxyzd”: PRINT H4,b%," "
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30
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40
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LET d4="0123456739RBCDEFGHIJE"
LET c$="Text in 85 columns:": PRINT #5,c%: PRINT #5,b%,d%

PRINT #4,"Graphics in 5124192 node:"

PLOT #0,111: LINE 511,08

FOR z=0 TO 511 STEP 2: PLOT #z,11@: MEXT z

FOR x=0 TO 511 STEP 4: PLOT #x,1@89: NEXT

FOR n=@ TO 1@8@ STEP 2: PLOT #511,10@: LINE -S1L,-n: HEXT n
FOR j=0 TO 1@ STEP 2: PLOT + @,@: LINE S11,j: NEXT |
PAUSE @: CLS #

2AH

SIACTEOAOSRAERT

k

'According to data printed in Bajtek 11/1986
2 http://8bit.yarek.pl/computer/zx.tc2048/index.html
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Click Click...

Back in the day there were several mice
available for the Spectrum, but their use
was very limited. Usually to just the
software that came with them. Sadly
there were very few software titles that
took advantage of this new control
method.

Jump forward 30 years and a modern
interface is available but the main
difference now is, there are many
modified games and programs that
work with it.

The K-Mouse Turbo an impressive
interface with many options, and since
my original video review it has been
changed slightly, but we'll get onto that
later.

The small manual gives you all the
information you need to set it up and
the interface itself is about the same
size as a joystick adaptor. It has a
through port, composite video output,
joystick port and PS2 connector.

The interface can be used with a
joystick and a mouse, but not at the
same time, it will switch to which ever is
being used, detecting either a fire
button press or a mouse button press.

It is compatible with all models of
Spectrum and will work with most, if
not all, modern storage interfaces such
as the DivIDE.

I don't have any PS2 mice, so I used a
normal USB to PS2 adaptor and it
seemed to work fine as you would
expect.

Once everything is connected you turn
on and use the divIDE as normal to load
the games or utilities you want to use.

The website that supports the device
provides downloads of many games
that have been adapted to work with
the interface, emulating the Kemptson
Mouse.

Initially it was very sensitive, at times
too sensitive to use, but this can be
easily fixed by a combination of the
mouse buttons allowing you to drop
the interface back to non-turbo mode.

Playing games with the mouse may
sound odd, but there are many games
that actually suite this method, in
particular Arkanoid-style games. Here
moving the bat becomes much easier
and more natural.

Another style of game is the first person
shooters like Operation Wolf. Here the
game is made much easier than trying

The Spectrum Show

to use a joystick or keyboard
with more accurate control

As you can tell, it won't
make you a better game
player though and it does
take a little while to get used
to the movement.

There are also utilities that
get the modification
treatment. Art packages,
music packages and others.
I have to admit though, I
failed to get some of them
working, mainly because
they were 128 programs and
I was using this on a 48k
model.

I'spent a good few days with
this, playing games like
Lemmings was so much
more fun... the cursor was
easy to move making for a
more accurate game.

Bloodwyche was also a
game I tested. This dungeon
master-like game works well
with the mouse, as this style of game
really needs that input type.

The interface, so I found, was difficult to
track down, both Velesoft and the
original maker (now named Byte
Delight) seem not to sell them.

I was lucky to grab my old version quite
cheap from eBay, as they are a bit
expensive, running in around 45
p}?unds brand new when you can get
them.

Overall then. a great little interface with
a lot of options considering you get a
joystick port, mouse port and
composite video out. If you can grab
one cheap they are a nice addition to
any collection.

Where To Get Them

Old versions:
https://www.sellmyretro.com

New version:
https://www.bytedelight.com

New Version

A new version of this interface has
been made since my review. The

newer, smarter looking board
removes the composite
output(which wasn't very good

anyway) and PS/2 socket and moves

the joystick port to the back.




MIND YOUR LANGUAGE

George Beckett continues his voyage through Spectrum

In the previous article, we got a first
taste of logic programming on the
Spectrum, using Micro-PROLOG. Unless
you had seen logic programming
before, you were probably surprised by
the way a Micro-PROLOG program is
written (as a series of facts and rules)
and run (by submitting a query). The
examples we looked at were relatively
trivial in their capabilities and did not
go much further than we could easily
do with a pen and paper so, in this
article, we will look at a more
impressive program that will hopefully
convince you of the potential for
problem solving with Prolog.

However, before we look at these
programs, we need to get to grips with
the key data structure of Prolog: the list;
and learn how to create, examine, and
manipulate lists. Up until now, we have
written relationships (facts and rules)
with only simple attributes—starting a
family tree for the British Royal Family
with rules such as:

Henry-vii grandparent-of Mary

—and so on. However, complicated
models can quickly get out of hand, if
we have to introduce each new object
one at a time. This is one place where
lists can help. Consider the rule:

(Elizabeth Henry-vii) parents-
of (Arthur Margaret Henry viii
Mary tudor)
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If you think of this as describing the fact
that Elizabeth is the mother of four
children ad Henry VII is father, then you
will see that in one rule we have
addressed what would have taken eight
rules using only simple objects.

The two arguments of ‘parents-of’ in
the above rule are called lists and are
fundamental to the way Prolog works.
In the previous article, we were able to
get by without knowing about lists—in
part, because the SIMPLE module,
provided with Micro-PROLOG, hides
some of the list syntax from us.
However, if you look back at the version
of the British Royal Family Tree
database that we created in E-PROLOG,
without the SIMPLE module, you will
see significant use of lists.

A list in Prolog is a (space-separated)
sequence of terms inside parentheses.
The following are all valid Prolog lists:

( Monday Tuesday Wednesday
Thursday )

( likes dog biscuit )

(a (b c) e (tree) )
(X Y)
()

You can see, from the examples above,
that lists can contain a variety of
elements;  including  other lists,
variables, or even nothing at all. In fact,
the empty list is very useful, as we will
see later on.

However, the flexibility provided by lists
comes at a cost, in terms of accessing
the elements. If we go back to our list
example, it is straightforward to check
whether (Elizabeth Henry-vii) are the
parents of (Arthur Margaret Henry_viii
Mary_tudor), but not to check if
Elizabeth is the parent of Mary_tudor.
That is because we have not defined
any facts or rules that explain the
relationship between Mary Tudor and
Elizabeth: to do this, we need to learn
how to access the elements of a list
using a special Prolog symbol ‘|' that
separates the head of a list from its tail
with a little help from the unification
operation (that we discovered in the
previous article).

Any  (non-empty) list can be
represented by a pattern of the form (
x1x2 ...|Y), where: the elements x1, x2,
and so on, before the pipe symbol, are
elements of the list and are called the
head; and the Y after the pipe symbol is
a list of the remaining elements that is
called the tail. Using the ‘| symbol with
unification allows us to access the
elements of a list. For example, the

query:

(xy | z) = ( Monday Tuesday
Wednesday Thursday )

—would result in the variable x being
matched to Monday, y being matched
to Tuesday, and the list (Wednesday
Thursday) being matched to =z
Unfortunately, ’|' and unification cannot
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ThUursday) has=-Length x)

on their own deal with lists of unknown
length: for this, we also need recursion.

Possibly the most common use of
recursion and the partition operation is
to work out the length of a list, as
follows:

add ( () has-length 0 )

add ( (x | Y) has-length z if Y
has-length zl and SUM (zl1l, 1,
z) )

Similarly, we can write a recursive rule
to check if an element belongs to a list,
as follows:

add( x belongs-to (x | Z) )

add( x belongs-to (y | Z) if x
belongs-to Z )

With these new rules, we can begin to
interrogate our compact, list-form
family tree—for example:

add( x parent-of y if 71
parents-of Z2 and x belongs-to
Zz1 and y belongs-to Z2 )

add( x mother-of y if (x x1)
parents-of Z and y belongs-to Z
))

In the first rule, we use 'belongs-to’ to
check instances of the ‘parents-of’
relationship to see if the candidate
parent is in the first list and the
candidate child is in the second list. For
the 'mother-of’ rule, we assume that
the mother will always be the first
element of a two-element list, so we do
not need to partition the list into a head
and tail.

The above is a lightning tour of lists. At
this point, you may wish to pause and
read Chapter 3 of the Micro-PROLOG
Primer, which has a somewhat gentler-
paced introduction to lists.

Armed with our new understanding of
how to handle lists in Prolog, we can
tackle some more challenging
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problems. For the first of these, we look
at the well-known Crossing The River
problem, in which you have to work out
a sequence of moves to get a farmer, a
fox, a goat, and a cabbage across a river
(say, from the north bank to the south)
in a small boat, with the restriction that
the farmer can only take at most one
item at a time across the river and that
they can never leave the fox and the
goat alone (as the fox will eat the goat)
nor the goat and cabbage alone (as the
goat will eat the cabbage). You
probably heard of this puzzle as a child,
and may have had to think carefully to
get a solution. Crossing The River is the
kind of problem that Prolog can solve
quickly and easily, with a suitable set of
rule and fact definitions.

The problem involves four ‘objects’: the
farmer; the fox; the goat; and the
cabbage, which can be on one bank or
the other of the river We could
described this with a four-element list,
which records the location of each
object in turn. So, for example, the list (
N N N N ) could describe the situation
when everyone (everything) is on the
north river bank; and (N S S N ) would
describe the situation when the farmer
and the cabbage are on the north bank,
but the fox and goat are on the south
bank—though note this second state is
unsafe because the fox will eat the
goat. Then, to solve the problem, we
need to find a sequence of moves that
transforms the list (NN N N ) into (S
S S S) without any unsafe moves.

We can define safe states using rules,
such as:

( X y2 X y4 ) safe-for-goat

( vyl y2 y3 y4 ) safe-for-goat
if y2 opposite y3 & not yl EQ
y3

—and the equivalent for the cabbage.
The first rule identifies that the goat is
safe if the goat and farmer are on the
same side of the river (represented by
same variable). The second rule
identifies that the goat is safe if the fox
and goat are on different sides of the
river, with facts for opposite:

S opposite N

N opposite S

The last condition of ‘safe-for-goat’
rule—which checks that the farmer and
the goat are not on the same side of the
river—is not strictly necessary, though
it reduces the potential for Prolog to
revisit already ruled-out moves when
generating solutions to the problem.

We then need to define the four

possible moves that can be made:

(farmer rows themself) transforms
((X y2 y3 y4) to (Y y2 y3 y4)) if
X opposite Y

(farmer rows fox) transforms ((X
X y3 y4) to (Y Y y3 y4)) if X
opposite Y

(farmer rows goat) transforms ((X
y2 X y4) to (Y y2 Y y4)) if X
opposite Y

(farmer rows fox) transforms ((X
y2 y3 X) to (Y y2 y3 Y)) if X
opposite Y

Notice that we enforce the fact that the
farmer must be with whatever they
want to row across the river by
repeating the same variable. Also, be
aware that the lists ‘(farmer rows
themself)’ and so on are not going to
be accessed element by element: they
are written in this way to be more
readable. We could achieve a similar
result without lists, using
‘farmer_rows_themself’. Similarly, the
'to’ term is simply included to improve
the readability: it could be omitted
without affecting the program.

Figure 16: Micro-PROLOG solution to
Crossing the River problem.
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Having created a scheme for recording
the possible states, along with rules for
valid moves and unsafe states, the next
step is to define the sequence of moves
that will solve the problem and to do
this we use recursion, as follows:

() results-in (N N N N)
(x | Y) results-in 72 if Y
results-in Z1 &
x transforms (Z1 to Z) &
Z safe-for-goat &
Z safe-for-cabbage

This recursive definition of ‘results-in’
defines the base case, in which all the
elements will be on the north side of
the river if no moves have been made.
Then, the recursive step describes how
an existing sequence of moves can be
extended, only if the new move remains
safe (for the goat and cabbage).

Having defined these various rules, a
solution to the problem can be
obtained with the query:

one(x : x results-in (S S S S))

Remember the ‘one’ query produces
solutions one at a time and asks if you
wish Prolog to search for further
solutions. If instead we used ‘which’,
Prolog would produce a couple of
answers and then time out trying to
find further solutions.

The above program takes around 15
seconds to produce an answer on the
ZX Spectrum. Though notice that the
answer is backwards, in that the
sequence of steps begins at the end of
the list and works backwards to the
beginning. This is a simplification that
allows us to easily use list partitioning
in the ‘results-in’ rule: it's much easier
to extend a list at the front than at the
end.

You can search for further solutions one
at a time, though you will see that the
solutions soon begin to have
redundant steps in them—such as the
farmer rowing them-self back and forth
across the river. This highlights a
weakness in our program (which some
might call a bug), in that it is possible
for a solution to revisit a previous state,
even though we know this does not
help us towards a solution. In the
extreme case, Prolog might get stuck in
a loop—for example, rowing the farmer
and goat back and forth across the
river. Each new extension is valid,
though the problem never reaches a
solution.
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To work around this weakness requires
a different formulation of the problem,
in which the intermediate states are
recorded and the recursive definition of
the path rules out any new move that
returns to a previous state. You can
work through this more robust version
of the program in Chapter 13 of Clark
and McCabe’s book? , though note it is
less intuitive than the version above, so
may take you some time to understand.

Figure 17: Crossing The River solutionin E-
PROLOG, on ZX Spectrum +3.

In Figure 17, you can read a version of
Clark and McCabe's solution in
standard Prolog—that could be run in
the E-PROLOG environment on CP/M. 1
have included some comments to try to
help you follow what is going on
though, even so, the best way to
understand the program is to type it in
and do some experiments. If you do
wish to run it in E-PROLOG, then you
will need to load the definition of the
‘NOT' relation from the file STD.PRO
first: for example, by executing “(LOAD
STD.PRO)". Having done so, you can run
the program with a query such as:

(extend ((N N N N)) ?x (S S S
S))

You will find the program is fast, taking
around 5 seconds. This is in part
because the algorithm does not waste
time on looping solutions and possibly
because the standard syntax produces
a leaner implementation than the
SIMPLE module.

*The ‘Crossing the River’ solution is not
included in the Micro-PROLOG Primer
written for the ZX Spectrum. You will need
the generic “micro-PROLOG: Programming
in Logic” for this.

((illegal (?x 2y ?y ?z)) [Fox would eat goat]
(opposite ?x ?y))

((illegal (?x ?y 2z ?z)) [Goat would eat cabbage]

(opposite ?x ?z))
((opposite N S))

((opposite S N))

((to (?x ?x 2y 2?z) (?w 2w 2y ?z)) [Farmer rows fox]
(opposite ?x ?w)
(NOT (illegal (?w 2w 2y 2z))))

((to (?x 2y ?x 2?z) (2w 2y ?w 2z)) [Farmer rows goat]
(opposite ?x ?w)
(NOT (illegal (?w 2y 2w 2z))))

((to (?x 2y 2z ?x) (2w 2y 2z 2?w)) [Farmer rows cabbage]
(opposite ?x ?w)
(NOT (illegal (2w 2y 2z 2?w))))

((to (?x ?v 2y 2?z) (2w ?2v 2y ?z)) [Farmer rows themself]
(opposite ?x ?w)
(NOT (illegal (?w 2v 2y 2z))))

((belongs-to ?x (?x | ?Y)))

((belongs-to ?x (?z | ?Y))
(belongs-to ?x ?Y))

((ends-at (?x | ?Y) ?x))

((loop-free (?x | ?Y)) [Check we do not return to previous state]
(NOT (belongs-to ?x ?Y)))

((one-step-extension (?x | ?Y) ?Y) [Next possible step]
(ends-at ?Y ?z)
(to 2?2z ?x))

((extend ?x ?x ?z) [Base case for recursion]
(ends-at ?x ?z))

((extend ?x 2y ?z) [Recursive extension of possible solution]

(one-step-extension ?x1 ?x)
(loop-free ?x1)
(extend ?x1 ?y ?z))

Figure 18: Standard Prolog solution for the Crossing The River Problem.

To become proficient in Micro-PROLOG
(or Prolog, more generally), there is
quite a bit to learn. You need to
understand how Prolog resolves a
query, how it uses unification to
evaluate potential solutions, as well as
how to exploit concepts such a
backtracking, cuts and recursion to
your advantage. It is not possible to do
that in a couple of articles, though there
are a number of books that can provide
the information you need. If you are
interested to learn more, in addition to
the Micro-PROLOG Primer, I would
recommend Tom Conlon's “Learning
Micro-PROLOG: A  Problem-solving
Approach”, which should be relatively
easy and cheap to buy from online
auction sites.
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More from George next issue
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Issue #3 February 1984

Contents

As usual this issue starts off with a contents listing showing a pretty packed
tape.

Spider

This simplistic game has you playing a spider trying to eat a lot of flies.
There is another spider and a wasp to avoid. The game plays much like light
cycles, with you and the other spider leaving trails as you move around the
screen. If the spider runs into a dead end though, it regenerates and
continues to move. This BASIC game uses a few machine code routines for
large type found in previous issues of the tape.

Editorial

A quick mention of George Orwell to start with, as this issue was released
in 1984 and then follows a few thanks and promises of good things to
come. There is mention of a new multi-part adventure that we shall see
later on the tape.

Readers Letter

Using a neat scrolling routine, this letter also utilises a 42-character display
to offer some POKEs for readers.

Elements

An educational program that deals with up to 100 elements. You can
choose the number and then can view or be tested on them. This program
uses a 64-character routine, making the text a bit tricky to read and takes
ages to draw on screen.

Machine Code Routine

This useful scrolling routine will let you scroll the
screen in pixels up and down or left and right. You can
also specify the size of the scroll area, top, middle or
lower thirds.
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The Long Way
Home

This is the first part of
their new  multi-part
adventure game. For 48k
users, the game has
instant graphics which
look quite nice, but the
game's response time to
anything  other  than
directions is a bit long.
This takes the edge away
from the game itself. The
game also beeps while
trying to work out a
response, which not only
wastes processor time but
soon gets very annoying.

Dungeons and Green Men

The adventure section gives hints for
Golden Baton after first giving an
overview of the game and a quick
review. To get hints though, you have
to enter the last 6 digits of the
publishers (Digital Fantasia)
telephone number.

Vortex

This reader’s game is a version of
snakes and ladders and is a bit odd
in the way it is played. You press a
key to roll the dice and the player
moves. There are teleports to deal
with but no visible score on screen,
so there is no indication of progress.
You have to get to 100 and then back
again, but there is no real skill
involved, you just press a key to roll
the dice.

Reviews

3D Desert Patrol from CRL, 3D
Combat Zone from Artic Computing
and 3D Tanx from DK'Tronics are
reviewed. As usual we get a screen
shot and review text written over it.
This gives a good view of how the
game actually looks along with short
text details and opinions.

BASIC Renumber

This is a nice little tool for all the
BASIC programmers out there. It
allows you to renumber all or blocks
of code in your programs
maintaining any GOTO, GOSUB, LINE,
LIST, RESTORE and RUN commands.

Unknown Puzzle

This is an un-named (at least when
loaded) sliding puzzle game. You
move blocks into the space using the
cursor keys and have to get them in
the right order.

Compo Winners

Animation competition winners are
shown including a walking elephant
that proceeds to take a dump on
screen. There is also a steam engine
which looks quite nice and the
creator wins an RD Digital Tracer.

ABOUT 16/48

16/48 was a tape-based magazine
that began publication in
November 1983. It wasn't the first
magazine of this type for the
Spectrum, that was Spectrum
Computing.

16/48 came attached (with glue)

to a large A4 sized card with a

paper magazine-like style on the

Lronl;f, and a list of contents on the
ack.

The magazine ran from November
1983 to June 1985.
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