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ZX SPECTRUM HARDWARE

24 line programmable Input/Output Port

This new port has been designed ex-
clusively for the ZX Spectrum and
utilises MOS technology to
minimise  bus loading.
The main features
are;

® 3 x8 bit
“ports

Port mapped
using IN and OUT
commands

3 basic modes of operation
Direct Bit Set/Resat capability
Outputs capable of sourcing TmA at
1.5 valts

® Access via 3 x 16 pin DIL sockets and 28 way edge connector

The port is available fully built together with a set of detailed instructions
and suggested control applications. The port can either be used with gur
new Motherboard thus allowing a further card 1o be used, or with a
stackable connector. Either way, it means that Micro-Drives. Printers etc
will run happily with the port

ZX Spectrum PPl Port . . £E16.50
ZX 2 Slot Motherboard £16.95
ZX Stackable Connector £5.50

The prices are inclusive of VAT but postage must be added at 70 pence for
a :Ilmglu item (100 pence for 2 or more items)

Spectrum Joystick complete with self-contained Interface and
Demo Program only £19.50 inc VAT. AVAILABLE NOW!

KEMPSTON ELECTRONICS

180A Bedford Road, Kempston, Bedford.
TEL: BEDFORD 852997

Z2X81 Klik-Keyboard

This 15 a full, forty key, moving
keyboard which fits into the recess
left atter peeling off the existing
‘touch-sansitive’ keypad, Con-
sider the following advant-
ages:

@ Positive feadback from
kays

Fits onto the ZXB1

No trailing wires

No special case needed
Elegant design with two
colour legends

The fully built keyboard requires absolutely no soldering since two flexible
connectors plug into the ZXB1 sockets. Alternatively, the kavboard is
available as an easy to build kit at a considerable saving, Otner ZXB1
products available include a two-tone keyboard bleeper (fits inside the
case) at £8.95 built, and a Repeat key kit at £4.95 Now available with 41
keys, the extra key can be used to give a repeat or reset facility £26.50
(builty £23.00 [kit).

Your Name and Address

Date i3
Quanuy Dasgciplon Wit Price = Al l
D ZX81 Keybourd Kil £22 50 5
ZA81 Kovboard Assemiied E26 00 i | il
e ZXB1 User VO Pori E1550 [
= 2K Specinum PP Port EV16 50 |
2X 2 Slot Muthurboard £1695 [
I ZX Siachable Conneciod ES 50
C:r:u:!s PO mude payauie tu i Sub ttal by [
KEMPSTON ELECTRONICS TCarage | |®
Pigase alipw 31 days for delwery _'—m:T:_ ——'—[— e

NEW
SPECTRUM

SOFTWARE
JACEPOT FRUIT MACHINE

Featuring holds, nudges and realistic hi. res. symbols. Colourful —just
like the real thing!
Plus

SUBMARINE ATTACK
Destroy them before they destroy you Fantastic fast action fun. Both
games just £4.95, 48 K SPECTRUM.

Boldly Go where no Spectrum has gone before... in
SUPER SPACE MISSION

Incredibly fast machine code graphics Dodge the swooping aliens
and meteors. Fight exciting multi directional laser battles from your

meoving starship. Really exceptional graphics, seven skill levels, only :

£4.95 for 16 or 48K SPECTRUM or 16K ZX81,

MONSTER MINE

Escape from the depths of the legendary El Dorado mine by dodging
the monsters and collecting the golden nuggets. Full machine code.
Only £4.95 for 16 or 48K SPECTRUM or 16K ZX81.

Richard Shepherd
Software

FREEPOST (No stamp required),
Maidenhead, Berks SL6 5BY.
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Promotion’s the name of the game in

‘SHIP OF THE LINE' — An adventurous management game
Fearlessly battle your way up the ranks... encounter enemy fleets...
survive mutiny, fever and famine... endure fog, fire and thirst... then...
when you think you've done well... rush home to Port for promotion!
16K SPECTRUM £4.95 48K SPECTRUM £6.50.

MULTI FUNCTION CASH CONTROLLER

Takes care of your Home Budgeting, Bank Account, Standing Orders,
Loan and Morigage Repayments. Complete security ensured by
secret password. A budgeting bargain for only £10

RUM.
‘SHAKEN BUT NOT STIRRED! SEE SFB-A 1S
A James Bond 007 Adventure.
Recover a stolen warhead from the lair of Dr. Death, but first follow
the trail across continents, locate his secret island, encounter the
steel fisted giant Paws, then find yourself in his underwater maze and
hopefully find the mussile... But It Doesn't End There!
Can you resist being 007? Only £6.50 48K SPECTRUM.

E-onnm FORM Plesse send me
— Jackpot/Sub. Anack
Space Mission
- Monster Mine
. 16K ‘Ship of the Ling’
48K Chip of the Ling” £E 80
48K 'Shaken but not Stirred” at £650
_ 48K Multifunction Cash Controller at £10.00
ORDER BY DECEMBER 15th RECEIVED BY XMAS

[ enclose my cheque/Postal Order for £
yable to Richard Shepherd

£E4.55
£4.85
£4.85
£4.95

By First Class Post
Cm Cuaality TDK

\assaies
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NEW!ZX SPECTRUM TAPE NOW READY!
NEW! EXPANDED DISC VERSIONS FOR
APPLE, PET AND SHARP!

——rr———y = =

ASP LTI 1982

What are you. . .
Barbarian or Wizard?

’ Choose your character type carefully. . . Barbarians recover quickly
but their magic doesn’t come easily. A Wizard? Slow on the draw and
slow to mature...but live long enough and grow wise enough and your
lightning bolts are almost unstoppable. . .

The Valley is a real-time game of adventure and survival. You may choose
one of five character types to be your personal ‘extension of self* to battle and pit
your wits against a number of monsters. Find treasure, fight a Thunder-Lizard in the
: arid deserts of the Valley, conquer a Kraken in the lakes surrounding the dread

- Temples of Y’Nagioth or cauterise a Wraith in the Black Tower. In fact, live out the
fantasies you've only dared dream about. BUT BEWARE. . . more die than live to tell
the tale.

The Valley runs in a 48K Spectrum (a 16K version will be available shortly)
and makes full usage of the excellent colour and graphics capability of the machine.
As you battle your way up the ratings your character can be saved onto tape, to re-
enter the Valley another day — if you dare!

Full instructions are included with the game, but if you want more detail on
the program, a 16 page reprint of the orignal ‘Computing Today’ article is available at
£1.95 all inc.

If you have the courage, the Valley costs only £11.45 all inc. from ASP
SOFTWARE, 145 Charing Cross Road, London WC2 OEE.

B i ey Fed
r Please send me. . .lape(s) of The Valley at £11.45 per tape all inc |
| and. ..., ..... listings at £1.95 each, |

I enclose my cheque/Postal Order/International Money Order for: (delete as necessary) I

I £.....(Made payable to ASP Lud)

I or Debit my Access/Barclayveard 1| 4

l ’_l (delete as necessa ry)

. e CELITLLI I L ET I e |

I Please use BLOCK CAPITALS I

| NAME(Mr/Mrs/Miss) .................. |

: ADDRESS . . I
. E s 2 L 5] R L |
| i |

| g P - Ll o ; |73 e I

Ll’.\: 1

ASP SOFTWARE <=
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WELCOME

We've seen a number of new
computers, in the under-£150
price range, released in the
past few months. Several
Japanese machines, including
a8 low-price machine which
appears to be an Apple in all
but appearance and price, are
creating immense interest in
the marketplace, and disquiet
among homegrown computer
manufacturers.

Commodore have a £99.95
colour machine on the way,
the £49.95 Binatone
computer seems to be a
genuine project which will
spring fully formed into
Woolies stores shortly, and the
Jupiter Ace, the Forth-
speaking machine from the
two key men in the project to
build the Spectrum, is building
up a sizeable following.

But despite this competition,
and despite the inevitable fact
that the computer marketplace
is fragmenting, the Sinclair
computers seem to have a hold
on the imagination which no
other machine has acquired.
Despite immense delivery

delays in the past few months,

orders for the Spectrum
continue to flood into
Camberley. Clive Sinclair says
that sales of the ZX81 jumped
by 500 per cent when he
dropped the price from
£69.95 to £49.95,

So, whether you decide to
buy a ZX81 off the shelf right
now, or stand patiently in line
for a Spectrum, you'll be in
good company. The large
number of machines on the
market, a strong national users
club and many local clubs, and
a large body of good software,
means the country seems
almost purpose-built to ensure
that buyers of ZX micros will
be helped from every direction
to make the most of their
machines.

ZX Computing is, of course,
part of the life support system
which has evolved around the
Sinclair computers and in this
issue we have much to interest
you, no matter which Sinclair
machine you have.

The ‘large body of good
software” | mentioned earlier

brings its own problems. It is
difficult to know which
program to buy, and in this
issue reviewer Phil Garratt
casts his professional eye over
a number of Spectrum
packages, including programs
with the intriguing titles of
Meteor Storm, Space Intruders
and Great Britain Limited.

Nick Pearce continues to
delve into the ZX81 software
explosion, and in this issue
looks at Byteman, Namtir
Raiders and Space Mission,
among others. You'll find, as
well, a review of a program
which already seems to have
attained the status of a ZX81
‘classic’, the uniqgue MAZOGS
from Bug-Byte. We look at
hardware add-ons, as well,
with an interface to allow your
ZX81 to be connected to an
ordinary printer being
highlighted.

In the last issue, we started
several topics which are
continued and expanded in this
issue. Toni Baker's series on
mastering machine code on
the Spectrum gets into the

complex world of registers and
addresses, our BASIC LIFE
program of the last issue has
become a four-page machine
code program, and | expand
the material given on teaching
your computer to play board

games with a couple of
programs with full-screen
displays.

Bubble sorting is discussed
along with the use of the
Spectrum’s ATTR function.

There's much more, as
you'll see when vyou leaf
through the pages of this
issue, so | suggest you start
the serious business right now
of making the most of your
micro with ZX Computing.

TIM HARTNELL

(Tim Hartnell, the editor of ZX
Computing, is author of a
number of books, and is co-
ordinator of the National ZX
Users’ Club, 44-486 Earls Court
Road, London W8 BEJ, which
acts as an umbrella club to
local clubs.)

Editor Tim Hartnell looks at the
changes occuring in the low price
computer market, and previews the
contents of this bumper issue of zX
Computing. F
8_‘_
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Musi%% on
memory

Dear ZX Computing,

At MEMOTECH we were
naturally very pleased by the

nice things Tim Langdell had
to say about us in “'RAM,

SWEET RAM'* — the review
of memory packs in your
Aug/Sep issue. It has taken 6
months — a long time in
computing — to get the
review we feel we rightly
deserve! But it raised a
number of points in which
your readers may be
interested.

1) Prices.

Our 16K pack now sells at
£29.90 including VAT — 5p
less than Sinclair! At this
price we only offer £10
trade-in for a 64K so the
discounted price for the 64K
is now £69 (including VAT).
2) Is it misleading to call our
large pack a 64K?

Well, it certainly contains
64K of RAM (and we don’t
know of any 56K chips!) The
64K of RAM is usable by any
280 processor that will
address it. Of course the
ZX81 cannot do that but we
do know of processors which
do. The point | suppose is
that MEMOTECH has been
aiming for maximum forward
compatibility. The 64K pack
might for example come to be
used (with paging and
modifications) with the
Spectrum. Another possibility
is that it could be combined
with a disc operating system
for use with the ZX81. And
50 0N,

3) Advantages of buying a
MEMOPACK 16K.

Tim Langdell writes that all
16K packs use the triple rail
4116 chips but in fact the
MEMOPACK 16K uses the
single rail 5v HM 4816 chips.
Incidentally, the latest version
of our 16K pack will now
work with either a MEMOPAK
32K, a Sinclair 16K pack or
another MEMOPAK 16K to
give a total of 32 or 48K.

4) What can you do where?
There are many
misconceptions floating
around (some have been
shared by us) about how
ZX81 addressing works. As a
program is entered, it

dynamically builds up the
instruction file and array file
{with the display file tucked in
between). It is easy to get
(with a small set of
instructions) arrays of 45K or
more with our 64K pack. On
the face of it, however, it
seems the display file has to
stay below the 32K address
mark and thus limits the
instruction file to about 15K;
but Michael Sims of Monikie,
nr Dundee, has invented a
neat dodge to give you up to
31K of instruction file!
MEMOTECH in fact gave him
a free HRG pack for
discovering his method,
which is summarised below:

HOW TO EXPAND YOUR
INSTRUCTION FILE TO 31K
OF INSTRUCTIONS

A) Instruction files can
expand above the 32K mark
provided the display file is
never allowed to straddle
addresses 32/67/32768
during input.

B} The solution is to check
from time to time the value in
the VARS variable, as this lies
just above the end of the
display file:

PRINT PEEK 16501 * 256 +
PEEK 16400.

C) When the values of the
VARS approaches 32767,
enter a huge line into the
program, like,
LETZERO =0+ 0+ 0+ 0
etc

with about 100 repetitions of
(+ 0). This will push the
display file entirely above
32768.

D) Check D-FILE to make sure
that the display now begins
above 32768:

PRINT PEEK 16397 * 266 +
PEEK 16396.

E] The new maximum address
for instructions will now be
49151. Going beyond this
mark would entail hardware
adaptation.

F) See chapters 26-28 of the
Sinclair ZX81 Programming
Manual for details of the way
the system variables work.

5) Why put a Rolls/Royce
add-on onto a Model T?

The fact is lots of people do!
Our order list includes major
oil companies, county
councils and the logistics
controllers of one of the
largest air forces in the world.
The ZX81 is not just for
home and hobbies; it is not
just for small businesses; it's
used whenever someone in
industry is in a tight spot and
the systems department is
too busy, too remote or too
centralised.

David Jay, Memotech

Funny people,
these
computerists

Dear ZX Computing,

I live on my own, so
sometimes | only have my
ZX81 for company. At first, |
used to enjoy talking to the
computer, but now | am
worried since our relationship
has become deeper and
deeper.

Is there any danger of little
ZXB1's appearing? If there is,
do | see a doctor or an
electronics engineer?

| have been taking the usual
precautions, such as
switching off the power
before going to bed at night.

Worried, of Dorking

Happy anniversary

Dear ZX Computing,
I just had to let you know
that today is my 3 month
anniversary — yes 3 whole
months since | placed a
telephone order with Sinclair
Research for a 48K
Spectrum. In the “"early
days'' | was offered varying
reasons for the delay, and
now Sinclair Research inform
me delivery could be a further
““anything up to four weeks,
sir'* 11!

| offer no prizes for
guessing how | feel about
that situation.

| have always had a great
deal of respect for Sinclair

Research — an example of
"“the better side of British
industry’’: that respect
diminishes daily.

| remain a firm believer in
the Spectrum and the thought
of the Micro Drive keeps my
order with Sinclair — for the
moment.

However, | would like to
offer one warning to Sinclair,
if | may be so bold. Japanese
industry has shown its
abilities in both our motor
cycle and motor car markets.
It will not be very long before
they enter our home
computer market, and if the
past performance in terms of
delivery and back-up service
to the consumer are not
greatly improved upon by
Sinclair Research, | believe
they will very quickly become
an example of the “‘best
forgotten side of British
industry’’.

P E Bloxham,
East Leake

No, no, no

Dear ZX Computing,

| am amazed that you should
publish the “hints'n’things’
from James Higgs. | should
not connect your Sinclair to a
hifi system. The computer is
designed to detect and
decode the low voltage signal
produced by the average
portable tape recorder,

Feeding in the more
powerful signals from a hifi
deck will, more than likely,
ruin the computer.

His second tip is also
precarious. If switching off a
lamp near the set produces a
radio signal of sufficient
power to affect the computer,
it is most likely that severe
arcing is taking place in the
switch. The switch is
dangerous and should be
replaced.

Victor Wilson, Wigston

Thanks for your comments,
especially on the latter point.
f am not sure about your first
claim, however, | have —
despite advice to the contrary
from Sinclair — always
loaded my ZX80 from my
music centre. It is the only
recorder powerful enough to
actually get it to load. The

JAN 1983
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computer is still working, two
and a half years later, and it
does not seem to have been
harmed. | use a hefty semi-
portable recorder, at three-
quarters of maximum volume
fabout enough to fill a football
stadium) to get a reliable load
on my Spectrum. | guess the
output of that is pretty close
to the output from a hifi
system. Again, the Spectrum
appears to be working, and |
have no problems with
loading. T.H.

Business hints

Congratulations on the most
recent issue. This has the
making of the best ZX 81
Mag. to date, in that it gets
away from the interminable
games and into more practical
uses.

As a small business first
time user, with only a
beginners course behind me, |
find the time to delve deeper
somewhat limited by the
plethora of paperwork, which
| hope the computer will
eventually do something
about. Thus any short cuts
via your magazine will be
greatly appreciated.

A couple of aspects which
may be of use to some
readers:

1. Having fitted a d'k
keyboard; unlike most of the
keyboard illustrations, | have
filed a slot on the right hand
side of the board and taken
the strap out sideways, thus
still allowing the Sinclair
keyboard to be used either for
games or dual instruction
purposes.

2. In purchasing 1 metre
Taping Leads (allowing the
Tape Recorder to be placed
on the floor when not actually
in use), | obtained 2 3.5mm
leads with different size
mouldings; this ensures tht
the leads do not get crossed.

Many thanks for ZX
Computing. Hope you can
keep up the quality,

C Flogdell, Brandon
Thanks for the comments,

we re doing our best to keep
up the standard.

“
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Club roundup

Dear ZX Computing,

With interest in ZX81 and
Spectrum computing running
s0 high, it seems to me a
shame that the Thames
Valley area, (Slough, Reading,
Windsor, Bracknell) does not
have an active user group. |
propose to start a group
where enthusiasts can swap
ideas, advice, programs etc,
and would be pleased to hear
from any of your readers who
are interested in meeting
other users on a regular basis.
If anyone would like to
contact me, my telephone
number (evenings and
weekends) is Maidenhead
(0628) 21107.

Richard Shepherd

Dear ZX Computing,

I'd be pleased if you could
include the following
information in your magazine.

ZX-AID, a Sinclair Users
Club, meets the 1st and 3rd
Thursdays in the month {7.15
to 9.45pm) at a local church
hall. Members are invited
from the Walsall and West
Bromwich areas. For further
information contact Conrad
Roe, Walsall 25465 after
Gpm or write enclosing S.A.E.
please, to 25 Cherry Tree
Ave, Walsall, WS5 4LH. We
are in the happy position of
having a meeting room with
both 13 amp sockets and
heating for the Winter. At
present we are 18 members
but growing day by day.

My wife can put up with
my correspondence and
telephone calls now that
meetings are away from our
cramped Dining Room.

The club caters for
beginners and the more
experienced members alike,
and we try programs,
compare notes, share
problems, give advice; we
have plans for competitions,
machine code courses and
hardware projects; we have
started to obtain concessions
for shows and products, and
maintain a Software and
Hardware folder.

Conrad Roe.

When is 16K not?

Dear ZX Computing,
Congratulations on your
magazine, which is a much
better-balanced publication
than all the ‘yet another
1001 games which won't
run’ at present on the market.
You have, so far, presented a
balanced range of game
programs, ‘utility routines’
and other, more theoretical
articles. May | suggest,
though, that program
contributors give some
estimate of the actual
memory usage of their
programs, for those (such as
myself) who have available
RAM greater than 1K but less
than 16K.

Many of your so-called
16K programs’’ will in fact
run in less than 16K (Dragons
Gold in the Aug/Sept issue,

for instance, just fits into 3K).

PRINT PEEK 16396 + 256
PEEK 16397 — 16509 gives
the length of the program,
without, of course, taking
into account memory used by
variables and the display file.
| should also be grateful if
you can pass on the following
useful piece of information:
As is well-known, if
available RAM is less than
3 %K, the display file is not
full-sized, causing some
spectacular crashes if values
are POKEd into the display
file. Perhaps not so well-
known though, is the fact
that, after initialisation, the
only function of the system
variable RAMTOP is to
determine the status of the
display file. If RAMTOP is set
to greater than 3%K,
therefore, the computer
always produces a ‘padded-
out”’ display file. The
statement POKE 16389, 77
will ensure this. POKE
16389, 76 (or less, minimum
67) undoes this.

Obviously, if only 1K of
RAM is available, the full
display file leaves little space
for programs, but the
procedure above may be of
use to users with 1 or 2K
expansion RAM fitted.

Anthony Wailton, Burn, Selby

‘Sabature’ replies

Dear ZX Computing,
Firstly, well done on a good
publication.

Secondly, concerning your
reviews of STARTRECK.

The bug in the photon
torpedo routine of the
Macronics game (they market
it for me) should have been
removed from sale tapes
some time ago. For readers
who have the bug, it is cured
by adding the line 5085 LET
K9 = K9 - 1.

Phil Garratt is correct that a
‘Sabature’ got to the
program.

V Vaughan,
J W V Software, Strood,
Kent

Found —
answer

Dear ZX Computing.
You may be interested in two
cures which | have found for
two major problems that |
have been experiencing, i.e.
firstly to stop my 16K RAM
pack ‘“crashing’’ — all | have
done is unscrewed the 4
screws of its casing. which
allows the casing to come
away in two halves, and with
the casing removed and the
two inside circuit boards bent
slightly further apart than the
position in which they are
held when fitted inside the
casing — this has completely
eliminated any further
crashings, regardless of how
long the computer is used for.
The other problem is that of
LOADING — the cure was
simply to move my television
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set as far away as possible
from both the ZX81 and my
cassette player and then to
completely turn the T.V. set
around whilst SAVING or
LOADING; thus, with the
set's back towards, and at a
distance from my cassette
player, there are no further
problems.

A P Gower
Thorpe Bay, Essex

[

More anniversaries

Dear ZX Computing,

Having a high regard for Clive
Sinclair's design skills, |

would like to enthuse over his
Spectrum — but eleven
weeks after ordering one | still
haven’t even got a delivery
date! The advertisement in
the current issue of ZX
Computing is therefore
particularly ironic. | am sure
that this is a larger problem
than Sinclair would care to
admit. When will his company
match design skill and
marketing claims with
production? Would it make
more sense to postpone
marketing announcements
until orders can be met? It's
almost enough to drive me to
a VIC-20!

lan Black, Darlington

And more

Dear ZX Computing,

After purchasing ZX
Computing last month | have
to agree with you that it is
not only the biggest magazine
for the Sinclair user but also
by far the best.

However | would like to
criticise Sinclair, and anybody
awaiting delivery of a
Spectrum will no doubt be
inclined to agree. Whilst Clive
Sinclair is hailed as the man
who brought personal
computing to the man on the
street, | doubt whether he will
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be remembered as a
production engineer.

| have been waiting,
(despite several phone calls),
for my Spectrum for over 7
weeks as against the claim
for delivery of 28 days. |
have been assured that my
cheque has not been cashed
but put into a so-called
customer account where
upon it will be cashed on
dispatch of my order.
However, this account is no
doubt earning interest and if
one considers the size of its
balance it appears to me that
‘Uncle’ Clive has, what
amounts to a free deposit
acount. Come on Clive, sort it
out.

A Wiater, London, N10

I rang Sinclair Research in the
second week of October
regarding Spectrum deliveries,
and was told that — at that
stage — Spectrum deliveries
were 10 weeks (16K) and 12
weeks plus (48K), but now
that the company had decided
to have units constructed by a
second firm (EMI), the delivery
period was expected to come
down rapidly. He said those
actually ordering in the second
week of October could expect
delivery within six weeks, as
the initial flood of orders had
been all sent out, and by early
November deliveries should be
close to the 28 day period
promised in the advertise-
ments.

The 10,000th
prime

Dear ZX Computing,

May | begin by saying that
you are the best magazine on
the market for the Sinclair
owner?

Your story "'Getting
primed”’ prompted me to find
the ten-thousandth prime. |
had a prime generator
program (better, in my
biassed opinion, than yours!)
which | modified to count as
it went; it is called "'PRIMES
AD NAUSEAM'.

It runs in FAST and you use
BREAK and CONT to see
what is going on. You could
use it in SLOW but not,
perhaps, if you expect to live
for the usual three-score
years and ten. . .

Be that as it may, | cheated
by using the figures in your
story and substituting them in
lines 30 and 32. Like you |
was concerned about the
heat which builds up (*'Buy a
Sinclair and fry eggs while
you compute’’) so every so
often | stopped it, and
substituted the highest
numbers I'd so far reached
when re-starting.

It took about three hours to
find Prime 10,000 which is
104,683.

Another pragram |'ve
written, “'PRIME FINDER"',
tells you whether or not a
number is prime. | ran
104,683 into it. not without
some trepidation, and it
confirmed the prime-ess (if
that's the word) in about six
seconds.

Once again, well done, and
may there be many more
issues to come.

Andrew Turek,
London, NW11

May I point out that it is not
compulsory to start letters
saying that ZX Computing is
the best computing magazine
for Sinclair owners in the
country? However, although
it is not compulsory, it helps
sooth staff members with
feelings of insecurity and
inferiority (such as Tim H) and
certainly increases the chance
that welf print your letter!.

More pigs

Dear ZX Computing,

After studying the pig-Latin
program which appeared in
the second issue of your
magazine, | wrote the
enclosed program which
converts pig-Latin to English.
It runs comfortably on a 1K
ZX81. By the way, great
mag. Keep it up.

40 PRINT “ENTER MESSAGE WORD FOR WORD"
S0 PRINT "ENTER ¢ TO STO®

60 PRINT

10 NPUT AR

8l FAR=""§" THEN STOP

an LET B4 =A% (TOILEN &%) - 2)

100 LET A% =A% (LEN AS - 1)+ B3

110 PRINT A5
120 GoOTD 70

Alexander Rogers, Radlett

Wobble, wobble

Dear ZX Computing,

| read in your magazine yet
another letter on the problem
of Sinclair RAM packs and
program crashes.

The reason | am writing is
to suggest that nothing needs
to be done to the ZX81 and
RAM pack, except to raise
the ‘81 off the operating
surface by 1/8-3/16"" or so
{on a piece of hardboard, for
example), leaving the pack
‘floating free’, held only by
the edge connector.

The above method cures
the problem by removing the
differential movement
between the ZX81 and the
RAM pack. which occurs
when both are on the same
flat surface, and the ZX81
keyboard is operated. The
pressure pushes the computer
down on its rubber feet, but
the RAM pack has solid
footings, and cannot
accommodate the movement.
The result is a momentary
break on one or more
contacts of the edge-
connector . . . and operator
frustration.

V J Ludlow, Weston-super-
Mare

Manual mistakes

Dear ZX Computing,

Have you noticed that CHR$
7 and 135 are printed as the
same character in the Sinclair
manual? Also, the graphic
character on key 3 is
missing? The missing
character has the code 135,

Mark Colson, Horncastle
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A PAIR OF ZIPPY ROAD

ZX81 programs often run,
just as they are, when
typed into a Spectrum.
But usually the effort .

of adding a little

colour and souncl
is worthwhile.

For this article, Tim Hartnell
wrote a ZX81 “car driving’ pro-
gram in which you use the " Z"
and "M” keys todrive it down a
twisting, turning track; and then
decided to convert the game for

1@ REM ROAD RUNNER
24 LET T=8
3@ LET B=1@
42 LET ¥=13
S@ LET Y=12
55 LET K=INT
6@ LET

RAMND RA<24.1
78 PRINT RT Y.xX-1;"uy-
82 SCROLL
9@ PRINT TRE8 /&, "B":TRB
85 PRINT RT Y+1.X-1;

10@ IF PEEK (PEEK 16328+PEEK

the Spectrum.

You might like to
run Tim's versions first,f
and then work out
your own variations.

(RND 2]

3993256) =128 THEN GOTD 148
{INKEY $="2"
AND X <323

110 LET X=X-
1 + {INKEY$="M"

128 LET T=T+1
138 GOTOD 55
14@ PRINT AT
S8 PRINT AT
HED.
%EE! PRIMNT 87T
17@ PRINT AT
HED '
188 GOTO 15&
SCORE Is o
H
¥
¥
#
YO have crashedg!
)
Yow sCoreds 9
#
T H =
* ¥ -
3 %
* £
* ¥
* 4
* *
* &
* *
¥ E
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A=RA-(K=1 AND A>1) +(K=0

A4S

AND X2

il
i

I

45

151 g s

1@ REM RORLD RUR?

2@ LET C=@2

I[P LET =i

4@ B0 SUB 25¢

S LET B=182

&8 LET X=12

7a LET Y¥=12

S@ LET H=INT {(RMDx=1

Q@ LET B=R-(K=1 AND R>1}l*iKk=02
i R<24} - SR
i3a@ REM NMEXT LINE CONTRIND B

GRARPHIC C AS DCGES 2R

1i1@ PRINT BT wW.,x-1 IniE, 1; 7% Ly
i2e PRINT RT 2B.,R; IhNR 2Z2;7"87;:71TH¥
H+S, a”

13@ FRINT

143 POKE 2322, -1 PR INT

158 PRINT INK &; PRFER Z:RT ©
el sERE S T HEA X ]
16800 IF SCREENS ¥+l . X-)l="a" TH
N GO TO zZee

L7@ LET Y- {INRKEYS="Z"Y 2+ INKEY
="M

188 LET =7 31

19 GO TOo 3k

289 PRINT 8T Y,x-1; ZIn+ i;"8"
218 PRINT BT B,8; FLRSH 1, BRIC
I S You have crashed! =
22@ PRINMT BT 8,1&, FLARA3H 1, BRI
=T 41,; JINR RHD27;, FPRFER =2 Yot
SR frEd e i

Z 2@ BEEF .@l1,RHNHDsx2G-RhL 320

242 G0 T 21@

258 FOR Jd=0228 7O 7

6@ RERD £

=78 FPLORE USSR bl E Ay

S22 HNEXT W

2928 RETURMN

2@ DRTH BIN @llial BINM @@11C
12, BIN Bﬁiiiilit,ﬂlh @@Bi@lﬂﬂ,h
H gallilijllead, BIN @2lielli@, BIN 8¢
i O A . s B
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TALKING
TURKEY

This program

has decided that
although the
English language
does not exist,
some of its rules do.

Using these rules, the computer
tries to invent English words,
and manages to do so surpris-
ingly often. Around seven per
cent of the output of this pro-
gram — written by Paul Holmes
— should be real words. The

dictate how often the letters are
used in creating randomly
generated words,

If you leave this program run-
ning for a million years it may
well write the Gettysbury Ad-
dress (‘'Three score and seven

ZX81 uses knowledge of the vyears ago our fathers
frequency of occurence of cer- founded. . . ')
tain letters in words in English to
PROGRAM LISTING
&5 (26,23
211} TNIARSHMEBTDFRUE LD
L (2 ="ERQIU"
16 (3 ="ETROQOISHU
S ld) =R (3]
£2:8) ="ETRANRSHMGBCOF UKL
{6 =A%t 1=
{7} ="EQAOTSHU"
SISl =RgaiZ;]
5@ LET RELS) ="TEONRSHMGBCDF JRL
P ‘_UUHJ}-"\ .
S8 LET RELLD) =A% (2)
l@gad LET Rs(i1i)l=RA$ (2]
1i@ LET Af(iZ) =A% (2]
128 LET A%£{13) =R% (21
1l3@ LET Af(i4)=RA%{2]
148 LET R%(15) ="TADNIRSHMGEBCDFK
.JL_P‘:}UUIJ\“!)_“
i5 LET AsS(16) =A% {2}
1EE LET As{i7y="uUu"
178 LET A%118) =A%(2)
i@ LET /|%£(19) ="ERQIHU
1530 LET A& (268 =R%(2]
=8& LET R&%i21)="RHG"
21l LET R%E(22) =Rf (21
220 LET ASI23) =R%i{2)
248 LET A% i{24) =R$I(=1)
258 LET A% (2S5 =R$(3;}
260 LET R%(26) =A% (2}
265 LET L=INT (Z+RNDINT LtRND=4
+1)3
27a LET X=INT END=26+1!
=258 FOR }:lﬁgﬁ i —
2aa NT CHRE (X+37 ; =
208 LET C=CODE AS (X, (INT (RND*1
NT D 22 +1313}
= 2 THEN GOTO 3Iaf
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Jeg LET X=0-37
30 NEXT I Fic b
S48 IF INEKEY $="" THEN cOTO 346
o245 EBLS
350 GOTOD 2%
A ‘poetry’ version of the program:
T REM "POETHRY™ UERSTON
AL Ii25 .03
AR (Ll ="TNIRSHMGEODFJUKLE
qaaer; =R
3 HE{3)="ETH -
= ﬁiié“:&ﬁa
) 3 AS {SYI="ET] SEMSGEBCDF ORE
@ LET R%i(5] =R
@ LET R&(7) ="
@ LET A% (8) =R s
B LET A&i(9) ="' A5 -
iy 2
9@ LET 885110
108 LET Axi1{11) = c
1i19@ LET H5 (12 = .
128 LET A%113) = E
138 LET A%ild) = "
14@ LET A% {(i5) = ¥
A_PRUULIXY _
1S® LET Af(i6l =R i=d
IGOENET AF(17: ="Uu
178 LET ALI1S) =R% 12}
1288 LET Af(19) ="EROIHL
1989 LET A%RI20) =R% {2} =
=29 LE BEiz2l) =80
=18 LET REiZZ2r=sh%iZz
220 LET Asia23i=A%5i2
24@ LET A% (24) =R/% (2} A
258 LET A% (25) =Rg%i=2) 5
268 LET A% (26 =A% (2] s
262 FOR G=1 TO 1a8e e ir
265 LET L=INT (34+RMND$INT RENDx4 ¢
+1)) ti
278 LET X=INT {(RND=x*ZE+1 o
275 SCROLL “
277 FOR H=1 TD RBRNDzS+2 P
Z856 FOR 1I=1 TO L o
Z98 PRINT CHR% (X+3 5
209 LET C=CDODE ::!5} X, 1INT iRND+I ¢
NT (RND£23) +111 :
310 IF C=8 THEN GOTO Zo@ e
280 LET X=C-37 a
ZSORNEXT I fal £ th
a9 IF £ <S5 THEN LET L=_L+INT (RN
C¥2) —-INT (RNDx21}
339 PRINT » *;
=35 NEXT H
37 4F RND>.B8 THEN SCROLL
248 NEXT G L.
35 GAOT2 =252
Part of the output: ’
QEE_'”: YiaF =it ﬂ‘
DTEH DEN SLUABA -
TOO LOT CTRERS
UHoTI UEE HRCH Ti
NEFRIT NIT MABT t
REE HUS INAX 50
HUAH RERR X 1D ;”
EIE TEGO SOM m
Y INDOR PERAGH SITE
Y IE LEF Luoo al
JEC SN = SEX ra
BATL IEB FIG in
JIT CET LEXE
RIH MID Z0T
oI 58T ZO0GRAN
RAC LUARIE CED
IES TEM AN
KITE SHAG FENE =,
LEID FOR BRURAN F
BAHETAR HEMI TAHRME
KAESITH LU CTRC
Ly HAC

N
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Stretching vyour
o
Dilwyn Jones, who has written several articles on
A making the most of the ZX81, now turns his
attention to the Spectrum. This article will show
you how to get the best out of your Spectrum.
F-JiKt
You may have noticed that mon problem. Problem? Nol
Screen trICKS some INKs and PAPERs come Justspecify INK 9. Youcannow
Enter and run_this program. out the same after the random read everything.
co=t What does it do? printing in line 20. This is a com-
1@ DIM ig {784}
= B ThiT o o R R | e g - ol -
=2E T T L 1 L + i=: &
nsnensd Bl R i e B B | PRINT AT RND#2@.RND331: INK
AG GO TO 20 RND*7 ;. PRFER RNLE27. bDRIGHT &ND.
Fi_.ASH RND.CHRS$ (RNDx22Z+321:
25 MEXT i
About twice & second within a string of spaces, so it =8 PRINT A7 B8.8; ORER 1 PAPER
something is printed on the can provide a true screen inver- | &+ INK 8. BRIGHT &: FLHRSH 5.1 %
screen, then the entire screenis sion very quickly. This works
, inverted. Who needs machine well in black and white, but it is
HD x4 code? Actually it’s done by prin-  easy to modify for colour by ad-
ting a screenful of spaces OVER  ding local PAPER, INK, FLASH | We can do the same to the in this colour on the screen may
the entire screen in INVERSE and BRIGHT controls with an 8 | PAPER. By specifying the paper appear to vanish as, say, green
which has the effect of causing parameter each (to prevent | colour, and leaving all other at- textongreen paperisnot all that
everything that was white on  global colour parameters etc. to | tributes the same, the entire easy to read! This example
the screen to turn black and play havoc under some cir- | background colour can be draws random characters with
ND % T evewrhilng that was black to cumstances). Allthisdoesisen- | changed without disturbing random attributes, then sets the
turn white: normally you would  sure that the same attributes are anything on the screen or using entire background to yellow.
expect OVER to use its EXOR maintained, but that INVERSE 1 | CLS. Note that anything written
action to erase some parts, but s effected.
there isn't anythin
i ything to EXOR 10 ©IM ’}$:—"B‘E
i85 PR i=1 TO0 58
12 DIM isi7@4: 2@ PRINT AT RMDO=22ZOA. RMNDx31; INMK
15 FOR i=1 TQO Sa& BNDx7: PRPER RMNDxV. ERIGHT RND.
28 PRINT 8T BMND323,BRD a3 Foj i FLASH RNLC.CHRS IRND:\‘EEL—'—- + 223
RND+7: PAFPER RNDs7; 25 NEXT 1 :
HRS (RNLD223+323 S8 PRINT AT ©.8; OUVER 1; PRAPER
DFE NEXT i &; INK &, BRIGHT &8; FLASH 5.3 %
- ;133 PRINT I #‘.}Eﬁqul;ﬂT a.a; OUE
R 24 AP . LA RIG = 5 " 3
LBSH EHTER R BRIDH. VAR You get an interesting effect or FLASH 1 lie. extra bright or
with any yellow area that has a flashing) to highlight them, then
BRIGHT attribute of 1 with the after they had been acted upon
The same idea can be used to random characters on the | above program. If you had pro- you wished to cancel them; et
turn all text and graphics onthe screen in random INK and | vided user promptsin BRIGHT 1 voila. . .
screen a particular colour by PAPER colours, for demonstra-
omitting the INVERSE 1 state- tion, then changes all characters
ment (or specifying INVERSE O) to black and while keeping
and specifying an INK colour brightness, flashing and paper
rather than leaving it INK 8. For  attributes the same:
instance, this program writes
186 DIHM 141(704)
S FOR i=1 TO Ea
20 FRINT AT RNDzZb,RHD332; JINK
RND*7; PAPER RND2x7, BRIGHT RND;
FLASH RND; CHRS IFH’-JI‘A' #RPIX D)
25 MNEXT i
3@ FRINT R b.&: OUER 1: PHPER
§: INK 8;: BRIGHT FLESH 3
=T T ———
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to turn off bright spors:

N353

BARND*7. PAPER RNDa+7. BRIGHT RND;
FLASH RND . CHRS {(RAMNDxS231382

25 NEXT 1

:‘l@ FRINT AT &. e = 2 ~“REREER
8: INK 9, ERILHT 5.- FLRSH T, i1i%
to turn off flashing:

1@ DIM ig (7924

15 FOR i=;". TCI Sa

28 PRINT AT RNDzZ@.RMNT-3331. INK
RND%7; PARPER RND¥7; ERIGHT BND;
FLASH RND ., CHERS$ (ﬁND*dEB-}‘_‘:‘E)

25 NEXT i

30 PRINT AT @,@&; DVER 1; PRPER
S; INK 8; BRIGHT @; FLRARSH S:1%
MNote that in all the above ex- slow, first draw it the normal

amples, the "*screen tricks’" are
all accomplished in one line!
Remember: The answer to the
ultimate guestion of life, the
universe and everything is a str-
ing of 704 spaces printed OVER
1 over the entire screen with col-
our 8's!

This technigue opens up an
interesting possibility — if you
want to draw a complex shape
which would normally be very
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This program initially draws the
circles in yellow on a yellow
background, then after drawing
changes the colour of the circles
to magenta on yellow. You have
to stare at a blank yellow screen
for a couple of seconds, but

way in the same INK colour as
the PAPER colour so that its in-
visible, then use the above
technique to change the shape’s
colour so that it instantaneously
{well, a fraction of a second)
becomes visible. Try this pro-
gram which draws 4 concentric
circles in magenta on a yellow
background. The drawing pro
cess takes about four seconds.

in
~
m
)
i}
r

seem to be drawn almost im-
mediately. In practice, you'd be
able to disguise the delay in a
program so that drawing ap-
peared instantaneous, or the
shape would be built up over a
long time then quickly displayed

when they appear, the circles when required.
1@ DIM ig{704) ol
15 FOR i=i® TO 7@ STEFR 28
280 CIRCLE 12@.9@.:
25 NEXT i )
3@ PRINT RBRT @.@; InNE T2 OJVER 3
i ¥

This is only the bare bones of an
idea: using an overprinted string
of spaces to control the display
attributes without affecting the
picture is a powerful, fast pro-
gramming tool.

To allow the spec-
trum to switch
off/on the caps
lock

Since the FLAGS2 System

Variable 23658 hasBIT 3 setto
indicate CAPS LOCK ON, a sim-
ple POKE 23658,8 will switch
on CAPS LOCK and POKE
23658,0 will turn it off again.
Care is necessary when POKE-
ing into this system wvariable
since it controls other facilities
as well, e.g. BIT 6 controls
OVER. For fun, plug in your prin-
tr and enter this;

POKE 23658,2

Don't worry: you won't break it
or waste paper, although you
will wake it up, However, back
to the point. The facility to POKE
the caps lock on and off may be
usefulin programs which require
the operator to press certain
keys — normally some law
somewhere would say that if
you'd arranged for a Y or N
answer for yes or no, the CAPS
LOCK would be off and you'd
pressy orn, just to confuse mat-
ters. Thisis how it could be used
to detect capitals fora Y or N
1Yes or No) response:

1000 PRINT "Do you want
another game (Y or N)?"
1010 POKE 23658.8

1020 IFINKEY$ = ~'Y"”
THEN RUN
1030 IFINKEYs = “*N"
THEN STOP

1040 GOTO 1020

Address 23658 would normally
have a value of O but it may be
wise to check if you're using
OVER etc. in a program and en-
sure that you only affect BIT 3.

Matching up print
and plot co-
ordinates
Suppose you wanted to PRINT AT Y. X,
X
1 2
[/,
%
Y
’
% %
3 4
-
The PLOT co-ordinates cor- (3) X=#8, (21-Y)x8
responding to the fourcorners 1 (4) X*8 + 7 (21-Y)*8

to 4 of character cell ¥, X (shad-

ed in above diagram) would be in
PLOT X.,Y format:-

(1)
(2)

X8, (21-Y)*8+7
X8 + 7,(21-Y)*8+7

From these you should be able to
work out the positions of all pix-
els within the print position
should you require to draw a line '
through a known print position.

Lower screen
attributes

Mormally you cannot change the
attributes of the lower screen,
except for the PAPER colour,
which follows the border colour.

Would you like a green report
code and cursar? Neither would
|, but it can be done. System
variable 23624 contains the at-
tributes used for the lower
screen and the border colour.

BIT 7 6 b 4 3 2 1 @ |
A BORDER
FLASH ACS L EwER ]| L LOWER J
LOWER SC SCREEN INK *
PAPER
LOWER
SCREEN H(:‘;-e JrS @ diagram to shol.-:_v the p
BRIGHT variabie, called BORDCA.

e e e e s s e e e e s e R
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By pokeing various values into
this system variable you could
achieve, say, a flashing black
and white lower screen or a
white lower screen that stands
out brighter than the rest of the
white screen for INPUT s ete. Try
these two with a white screen
(PAPER 7:CLS)

POKE 23624 ,BIN 10111000
(184)
POKE 23624,BIN 01111000
(120)

You cannot normally get this ef-
fect with INPUT statements, as
colour controls ete. only affect
the prompt string. Changing
BORDER colour affects this: for
instance lower screen INK (be-
ing “automatically’” 9) would
revert to either white or black to
ensure maximum contrast so
that anything typed in the lower
screen can be read easily.

Pause and
FOR/NEXT loops

There is normally no problem
with using PAUSE on the Spec-
trum, But where a fixed delay is
required, PAUSE may cause pro-
blems. PAUSE is cut short by a
keypress so if you held your
finger on a key all PAUSES
would never occur. This pro-
blem can be alleviated by the use
of FOR/NEXT loops as delay
loops. To achieve a delay of 1
second (approximatly) use

FORA = 1TO 220:NEXT A

Non-deletable
program lines

Wouldn't it be nice to insert a
line like

10REM(C} FREDBLOGGS
1982

into your program, knowing it
couldn’t be edited out and
prevent other people copying
that program without your
author credit? Deleting the

-
|

il p»
1

M i

T

E

i
N
'

RUN the program. Now LIST
the program. Note the zero line
number where there used to be
a 2, and note also how the lines
are not sorted into the correct
order; sorting only takes place
when lines are entered; once
they're in they stay in order

B>REHM © Fred

above line is easy: just type 10
followed by ENTER and the line
has been deleted in the normal
way. What is needed is a
method of inserting lines into a
listing which are very difficult if
not impossible to delete. Part
one of the answer is that if you
manage to get a line numbered
Q into a listing it cannot be
deleted in any of the normal
ways since line number O is
normally associated with direct
commands (eg. enter the
command PRINT without a line
number: you should get report
0,0). If you attempted to enter

O REM(C)FredBloggs 1982

you would be rewarded with
the cheery message
NONSENSE IN BASIC with
report C. So that's out. Wha
we have to do is enter a Iinsj
with a normal line number (eg
10) then change this number to
zero. Difficult? Not a bit (no pun
intended). We could do this by
looking through the program for
the line number, followed by a
REM then POKE away until we
get what we want,

However, this would be too
slow and messy. A better way
i5 to use the system variable
NXTLIN contained in
23637/8iwhich contains the
address of the start of the next
program line (NOTE: LINE not
STATEMENT). The Spectrum
manual tells us that each BASIC
program line starts off with a
line number stored in two bytes
in the order More significant
Byte (MSB) followed by less
Significant Byte (LBS).
Therefore, line 1 would be 0,1
and line 258 would be 1,2
{1x256 + 2). Soif we POKEd O
into both bytes we’'d get our
objective of a wvirtually

undéetable program line.
Here's how to do this in two
lines of BASIC:

1 LET a = PEEK 23637 +
256 xPEEK 23638: POKE
a,0: POKE a+ 1,0:STOP

2 REM (C) Fred Bloggs 1982

although subsequent lines will
go intheright place. Line 1 is no
longer needed — delete it as
normal to prevent others using
it to correct what you've done.
You should now have:

0 REM (C) Fred Bloggs 1982

ZX COMPUTING DEC 1982/JAN 1983

Try deleting it by typingin its line
number; try using EDIT. Quite
secure isn't it? To delete it you
will have to go through all that
POKEing again. But if you think
about it you've got a problem

you can't use the system
variable NXTLIN because line O
is now the first program line

any other lines entered are
sorted as entered into numerical
order and will all go after line 0.
NXTLIN will not give the right
address unless used in the line
before — tough luck. For
security (!} I'll leave you to work
out how to delete line 0. There
are several ways of doing this,
but they might not be wvery
obvious, or very '‘roundabout’’
ways. There are no prizes for

doing this as it is not intended to
be done. You could place all this
into any part of a program and, if
you're keen enough, you could
place a bright, flashing, coloured
copyright statement onto each
page of a listing so it stands out
whichever part of a listing is
viewed. If you aim to useit alot,
you could put the two lines on
tape and use MERGE to add it to
your program. If starting
programs from scratch, save the
two lines on tape using

SAVE ""(NAME)" LINE

This will automatically create
line 0 when reloaded, leaving
only the task of deleting line 1.

Press any key to
continue

A common requirement is to
suspend execution of a program
pending an instruction from the
operator. An example would be

T R =
o e o FETREL AU S 0]

“+H
i

e}
1]
=

This is fine, but if you press
CAPS SHIFT or SYMBOL SHIFT
the program will ignore you and

displaying a list of instructions
then ask the operator 10 press
any key to continue after
finishing reading the
instructions. This part of the
program may well look like this:

other people will remark "“what
a stupid program'. There are
some ways out of this:

PRIMT -2 = capt

=shift S s

IF INEKEYS= 183
120@ PRINT "Press ENTER 1o ctonts
nue*
1@1& INPUT A%

Incidentally, you may have
noticed with the programs using
INKEY $ that INKEY$ does not
respond to either shift alone, but
if both SHIFT keys are pressed
simultaneously, the program
continues. Pressing both shift
keys simultaneously (as when
you enter E mode) produces

iEdE PRINT
tinue'"

191@ IF _INK
SS AND IN &i
a1@

The keyboard is located in what
is called I/0O space, meaning
INPUT/OUTPUT. These are
methods of getting information
in and out of the computer from
and to the outside world. The

CHR% 14. The above examples
are fine, but wouldn't it be nice if
we could truly press any key to
continue? Any key of course
meaning any of the forty keys on
the Spectrum keyboard

including both SHIFTs. Here is
one way in which this could be
done.

MIC and EAR sockets, the
internal loudspeaker, the
keyboard, the printer and
microdrives and the RS232
interfaces are all examples of /O
in action. The most significant
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difference between memory
addressing as far as the user is
concerned is that PEEK and
POKE only work with memory,
be it RAM or ROM. The I/O
commands IN and OUT are
concerned with getting
information to or from the
computer from/to the outside
world. There are 65536 of
these |0 ports, just as there can
be 65536 memory locations,
but they may or may not all be in
use, just as all memory space is
not used in a 16K Spectrum.
There are two commands in
BASIC to handle the I/O ports.
These are IN and OUT which can
be thought of as working like
PEEK and POKE respectively.

S4 , INT
i@

You should hear a clicking noise
from the Spectrum’s
loudspeaker and see the
screen’'s border colour go
haywire! The colour changes so
rapidly, you may be able to see
several border colours at oncel
MNote that whilst this program is
running, the lower two lines of
the screen do not change colour
(they would normally be the

Functions like INKEYS also
access the I/O ports, but making
use of machine code equivalents
of IN and OUT in their own little
ways. The next question is how
do you know which of these
PORTS are used for what?
Chapter 23 of the Spectrum
manual outlines them briefly,
but the ones most likely to be of
use are those associated with
the keyboard, at least at this
stage.

Asanexample using OUT, let
us play with PORT 254, which
amongst other things sets the
border colour and drives the
loudspeaker. This can be
demonstrated by running this
short program:-

(RND 22586

same colour as the border). The
border reverts to the colour of
the lower screen when you type
something. If you understand
anything about Binary, this
diagram of the eight bits of
PORT 254 may help to explain
how the port manages to do
more than one thing at a time.
Like a memory location /O ports
are eight-bit bytes.

128 64 32 18 4 2 1 VALUE
I
D?lDE D5 (D4 |D3| D2 |D1|D0 | BIT
DRIVES THE CONTROLS
BORDER

SPECTRUM oL OOk
LOUDSPEAKER

CONTROLS

THE MIC

SOCKET

DO, D1, D2 etc. mean bit O,
bit 1, bit 2 etc. The D usually
stands for DATA, but that need
not bother us now. Since, only

12 OQUT 254, INT

since the bits used could add up
to O (lowest) and 31 (highest).

More useful to us are the I/O
ports that are associated with
the keyboard. There are eight
ports, each handling a row of
five keys on the left or right half
of the keyboard. For example
PORT 61438 is associated with

12 PRINT IN 61433

2@ FAUSE l1a@
3é GO TO 1@

bits O to 4 are used, we should
have replaced line 10 in the
previous program with

(RND S22

the row of five keys, 6 (bit4) 7
(bit 3) 8 (bit 2) 9 (bit 1) and O (bit
0). Try this program which
prints out the wvalue of port
61438 over and over again. Try
pressing keys 6 to O to see what
effect it has. Press more than
one key at a time.

RUN it and see how it prints 255
all the time, unless you press
one of the 5 keys in the half-row
6 to O on the keyboard. The
numbers obtained may look
pretty random, until you realise
how the numbers are worked
out. You may have realised that
255 is the value for 'no key
pressed”’. You may also know
that 255 in binary is
11111111, So since numbers

obtained when keys are pressed
are less than 255, can you
imagine that pressing a key
turns one of those binary ones
into a zero?

Study this diagram, which
shows which bits of which ports
relate to which keys. In
particular, try to study those
keys we've been using as
examples, 6 to 0.

RUN the program again and
every time you press a key,
subtract the number written
under the keyboard keys in the
diagram from 255, eg. if you're
pressing O subtract 1 from 255,
giving 254. If you're pressing 8,
subtract 4 from 255, giving
251 and so on. You should get
the same number as that the
program writes on the screen.

This may not make much
sense at the moment, but
persevere and hopefully all will
become clear in due course.
Written above the keys in the

to check if the R key is pressed

IF IN
"R 15

P - ]
pPressec

to check if the Y key is pressed

E451@=(255-8]}

Diagram of I/ ports associated
with the keyboard, and which bit
of the ports are associated with
each key. Note how bit O js
always on the outside and bit 4 on
the inside

diagram are the symbols DO to
D4 again these represent
individual bits of the I/O port. In
this application only bits O to 4
are used for the keyboard, as
there are only five keys to be
checked per port. Let us have
some simple examples to
demonstrate a simple use of IN
to scan the keyboard:

THEN PRINT

IF IN S7342=(255-16> THE:N FPRINT
“w 135 pressed”
to check if the SPACE key is pressed

IF IN S374Z= 20 —a =5 o=y n
“"SPRCE is preszszed”
Of course youneednot writethe being pressed. The /O port

expression in brackets in full like
the examples above — they've
only been written in full to
illustrate the point that you
subtract the bit value from 255.
MNote that if you add up the bits’
values all together, the answer
is the same. At this stage it does
not make much difference how
youdoit. Getting a correct result
and understanding it is most
important now. The essential
thing is to note that any bit is
only a zero if the corresponding
key is pressed. This explains
how you get a value of 255 if
nothing is pressed — all bits are
1, so the totalis 255 in decimal.
Take the example of the K key

associated with that half-row of
5 keys is 49150 (see keyboard
diagram). Each byte or PORT
has eight bits, like this:

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3
1 1 1 1 1

BIT 2 BIT 1 BIT O
1 1 1

The above shows the haif-row
with no keys pressed. When the
K key is pressed, this is how the
port looks.

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3
1 1 1 1

-t 1 Y

< M T 10

N el e, —

T e T v T R A I F s

R
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It now has a value of BIN

11111011 which is, (in

decimal) (256 — 4) or 251,

which is also the same as (128
+ 64 + 32 + 16 + 8 + 2 +
1). Technically, adding up the

IF INKEY$="K"

s2d™

achieves nothing over

IF IN 49158=251 THEH

gssed”™

However, there are advantages.
You can check if either SHIFT
key is pressed for example,
which you couldn't do with
INKEY$, eg.

IF IN

I"MKEYS also differentiates
‘petween upper and lower case
letters so that IF INKEYS = k"’
THEN . . . is not the same as IF
INKEYS = *“'K'" THEN. ...
whereas IF IN 49150 = 251
THEN . . . just checks if the k

IF IMN 4915@- {255-2-=41
14 sz n

i and L preg

One application for this would
be in games where the cursor
control keys are used to control
movement on the screen in the
direction of the arrows. Maost
games only allow you to move
left, down, up, or right, never
diagonally. Using IN we could
check to see if both the 5 and 6

ES278=254 0OR
THEN PRINT "SHIFT Fi

bits individually is the correct
way of doing it, but the other
method also works for reasons
we won't go into here, and it's
generally easier to use for this
application. You could do the
same for any key on the
keyboard. On its own,

THEN PRINT "K pres

T pr
I &55=203

b
T i)

I.': i‘ ] ‘j =
key is pressed, irrespective of
whether CAPS LOCK or CAPS
SHIFT is on. Using IN to scan the
keyboard also allows us to
check if more than one, or
combinations of, keys are being
pressed, eg.

THEN PRINT

keys are pressed to enable
movement both left and down,
ie. diagonally towards the
bottom left of the screen so that
movement control could be
more like that of a joystick. Try
this program to draw a line going
up and right from the bottom left
corner towards the top right

10 LET X

=20 LET v=0

S8 PLOT X.,Y s

4@ LET R=IN 6143&

S8 LET X=X+ (A=251 ORr A
80 LET Y=Y+ (R=247 DR &~
72 G0 TO 2@

corner, rather like a graph. The
controls are 7 to move up, 8 to
move right, and press both 7
and 8 to move diagonally up and
right. This would not have been
s0 easy if we had used INKEY $
since we would not have been
able to check if both the 7 and
the 8 key were pressed.
Whilst on the subject of using
the cursor keys 5,6,7,8 to
control screen movements,
wouldn’t it be nice if this could
be made easier t0 use? The

reasons they are commonly
used for this purpose are that
they have direction arrows
marked near them on the
keyboard and they are easy to
read with INKEY$ to control
variable wvalues (you may be
familiar with, say, LET X = X +
(INKEYS$ = “B") — (INKEYS =
““6")) The snag is that these
keys are so close together that it
requires some pretty nimble
finger action for fast, accurate
control. The system to be

described allows the use of the
entire 40-key keyboard to
control movement so that you
don’t have to worry so much
about your finger being on the
exact key required. The

keyboard will be split into 4
{from the point of view of the
program, not sawing it apart!)
parts, each a block of 10 keys
like this controlling movement in
the directions shown.

1 up e

Q LEFT T

A LEFT G

Y RIGHT P

H RIGHT ENTER

CAPS
SHIFT

DOWN

SPACE

So pressing any of the keys
on the top row of the keyboard
causes movement upwards;
pressing any of the keys on the
bottom row of the keyboard
causes movement downwards.
Pressing keys on the left half of
the middle rows of the keyboard
makes you move left and
pressing keys on the right half of
the middle rows of the keyboard
makes you move right. Pressing
different groups of keys have a
combined effect, eg. if you
pressed the 3 key and the W key
you would move diagonally up

1@ LET X=1i2@

2 LET Y=g

Z@ LET X=X+ (1IN
M B73424¢>2551—-11
IN 65322 ¢« >2551

4B LET Y=Yy =101N
M I2766<>25581 + (1
IN 614384 >255

S8 PLOT X7

B G5O TO

b
*

P
i

and left. The program to
demonstrate the routine is a
very simple sketcher program
which draws in the direction
you'ra '‘steering’’ it. If you're
not pressing any keys you stay
still, as you'd expect. Do not
expect this to be the best
sketcher ever — it crashes if you
go off the edge of the screen.
Refer back to the diagram
showing the [|/O ports
associated with the kevboard
when examining lines 30 and
40 which do all the keyboard
scanning.
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H.EXPUANATORY TEXT

P

when you have this program.

fun at the same time.

Mr HELPLINE — the man
who answers your ZX
queries in his column in
Sindair User, the author of
HINTS & TIPS FOR THE
ZXB0 and HINTS & TIPS
FOR THE ZX81 now
presents:

# 20 original programs for
you to load into your
Spectrum.

* 20 interesting programs
for you to enjoy and learn
from.

* 20 great programs to
teach you about fixed and
variable length records,
binary searches, bubble
sorts, graphic displays

and much, much more , . .

Machine Code Editor — Write, modify, extend and load machine
code using this all-basic program. Mo need to use an Assembler

Index File — Learn about fixed length records, save numeric and
string information, add to, sort, modify, delete and print your
records. Ideal as a computer based filing system.

Duckshoot — Learn how to manipulate the attributes file and have

Graphix — Construct up to 210 graphics characters with the full
on-screen editing facilities, enhance and medify them and recall
them later to build a detailed display to save on cassette.

Spiromania — A program to stretch your artistic talents, imagination
and ingenuity. Draws a limitless variety of curves and spirals.

Plus: FOOTBALL, DIGITISER, DIARY and many mare.
Available through Computer Bookshops and W.H. SMITH.

ANDREW HEWSON'S BOOKS
PROGRAMS

FOR THE SPECTRUM

40 BEST MACHINE CODE ROUTINES FOR THE
ZX SPECTRUM £5.95

by Andrew Hewson and John Hardman,

Section A: Three chapters explaining what you need to know about
Z80 machine code aon the Spectrum,

How to load and save machine code,

How to use the system variables.

How memory is organised,

How program lines are stored.

How to use the stack, the display, the attribute files.

How to call ROM routines — where they are and what they do.

* The structure of Z80 code — plus a valuable glossary,

* % 4 % & W

Section B: 40 routines including,

* Scroll — up, down, side to side by pixel or by character.

* Search and replace, token swap, string search.

* Rotate character, invert character — horizontally and vertically.
* Line remember — including GOSUBs, GOTOs, RUN etc.

All routines are relocatable (except ‘line remember’)

This book teaches the beginner all he needs to know in a simple,
easy-to-learn form and its an invaluable reference work for the
expert too!

NIGHTFLITE FOR ZX SPECTRUM £5.95

DHE
wiND » 3%0D/0

FLO

ZB0 OP CODES £1.45

& munt lor the beginner and the espenenced programmer
shike. Thig hand ready reckoner sts all BOO plus ZBO

m code instructions v decenal and heasdecomal with
umarics. Each Op Code s succnctly axplasned snd
cross-relerenced Supplied & protecie ransparent waller
for wasy reference and duiabdity

PILOT ZX81 -

Essentially the same as Nightflite but
without the hi res graphics.

PUCKMAN ZX81 o

All action display. Best score to date,
scour the maze for food, dodge the
ghost, eat a strawberry and attack the
ghosts,

HINTS & TIPS FOR THE ZX81
£395

Available by direct mail order or through

computer bookshops and W.H. Smith.

THE PROGRAMS

The programs advertised here are
available from computer bookshops with
a software stand, and many independent
micro-computer shops.

RETAILERS

We are continually on the look out for
new outlets. If you are interested in
stocking the iterms advertised here, write
to us for our trade rates.

Fly your own aircraft fram take off 1o anding via
navigationgl Deacons, over mountaing and using & fully
detailed direction finding and instrument landing system
*You are the Pilot of a light aircraft flying st night. *You
must use your skill and judgment 1o fly your aircraft
accurately over radio beacons and than land safely an the
runway *Hazards are mourtaing and cross winds
“Inatruments; Artificial Horizen, Non Directional Bescon
VHF Gmnidirectional Renge, Instrumant Landing System

URGENT

evaluation.

We reguire high quality Spectrum and
Dragon software, Good royalties paid.
Sand your samples today for fast

*Readouts: Gear, Flap, A Speed, Distance Measuring
Equipment, Vertical Speed. RPM anu heading *Visua
disphay of runway on spproach *5 Modes from Teke off
o Autopiiot *Happy landings *

QUANTITY

PRODUCT COsT

NAME iy
(block capitals plaasa)
ADDRESS .

Signed
TEL (D491} 36307,

MAKE CHEQUES/PO's PAYABLE TO: HEWSON CONSULTANTS

TOTAL

My Access/ Basclayeard No., s

Post to: HEWSON CONSULTANTS, DEPT SU 60A 5t MARY'S STREET, WALLINGFORD, OXON DX10 0EL
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SOFTWARE

For the
praise

of Mtazo9

Reviewer Nick Pearce says he
remembered seeing something
rather blurred on a television
screen on the Bug-Byte stand
at a recent computer show —
and it didn’'t look very exciting,
SO he passed it by. Now that
he's had a good look at
MAZOGS, Nick realises how
wrong his first impression was.
h

It's a pity | didn't take the time
to study MAZOGS at that
show. Since that first glimpse,
I've seen mentions of the
program everywhere, and now
that I've played it | know what
a marvellous game it is.

A new concept

MAZOGS is really a great new
concept in computer games for
the Sinclair, and in my opinion
ranks alongside other such
superb programs as J K
Greye's MONSTER MAZE and
Psion’s FLIGHT SIMULATION.
It really does show what some
imagination, and a fair bit of
hard work, can come up with
for the trusty old ZX81.

Innovation, perhaps, is the
key word. The majority of
software houses are very
clever at writing ZXB1
adaptations of traditional
games, or producing ZX81
versions of programs that
were originally devised for its
maore expensive relations, but
they rarely demonstrate real
innovation. This, of course, is
not to denigrate the very good
and indeed necessary work
that continues to be done by
program authors. But it is
software like MAZOGS that is
going to help change the
attitude of that quite large
body of people who see the
ZX81 as just a toy, albeit a
quite clever toy.

MAZOGS is just the sort of
program to impress your
friends, and maybe convert a
few sceptics into the bargain.

| will not explain the game in

detail, as that might take away
some of the fun. However, to
whet your apetite, a very large
and complex maze is involved.
There are prisoners locked in
the maze whose eyes blink,
and who can guide you. There
is treasure to find, swords for
your protection, and — of
course — battles to be fought
with those nasty creatures,
the Mazogs.

The instructions lack clarity,
but it doesn’t really matter.
You'll have great fun learning
the game by trying to play it.

Becoming an
addict

The game should perhaps
carry a warning. For once, the
description ‘addictive’ is an
accurate one, and you will not
feel much like relinquishing the
television set to such things as
BBC and ITV after you've had
a taste of MZG. User-friendly
aspects have not been
overlooked in the program, and
there is none of that frustrating
blank screen wait while the
computer is ‘thinking' or
setting up the game.

All in all, my conclusion
must be that this is one of the
tiny minority of programs
which every ZXB1 owner
should possess, even if only to
amaze those who are sceptical
of the ZXB81's computing
power,

MAZOGS, for the 1BK
ZX81, is available from Bug
Byte, 100 The Albany, Old
Hall Street, Liverpool 3, for
£10.00,

Mazogs in action:
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CODE PROGRAMS

LIFE IN MACHINE CODE

In the last issue of ZX COMPUTING we discussed
John Conway’s game of LIFE, and gave a sample
program in BASIC to run the LIFE process. From

Epsom, K B Cusson has sent us a fine

program to run LIFE —
in machine code. The

speed of this program
IS most impressive,
as are the resuits.

r—

2 T

Most computer enthusiasts will
have either played or heard of
the game of LIFE. Its one of
those classic games which
refuses to die out. Part of its
lasting appeal liesin the fact that
it is a creative game, as opposed
to destructive games in the
Space Invaders category.
Unfortunately, most ver-
sions of LIFE are written in
BASIC, which makes them very
slow-running, and detracts
greatly from their interest. In an
attempt to overcome this, a
reduced screen area is often us-
ed, which also detracts from the
game. The version presented
here uses a central 0.5K
machine code routine, and is
capable of running at two

o

&

generations per second using
the whole screen.

The Rules

Life is supposed to simulate the
growth, survival or death of a
(rather stylised) colony of living
cells. Each character position on
the screen can be occupied by a
single cell (represented by 0) or
be vacant. If a living cell has less
than two, or more than three,
neighbouring cells it will die in
the next generation. If a vacant
space is surrounded by exactly
three live neighbours a new live
cell will be created there next
generation.

To start things off an initial
colony pattern is loaded by
hand, or alternatively a random

loading routine can be used.

Facilities

1) A variable delay of O to 64
seconds can be set between
generations to allow more time
to study interesting
developments.

2) The game can be halted in-
definitely between generations
then restarted when desired.

3} The game can be stopped
and a colony pattern edited
manually, then restarted.

4] Six strings are available for
the storage of patterns. These
are numbered 1 to 6 and can be
loaded with a current pattern at
any stage as desired. In addition
string no, 6 is automatically
loaded whenever the display is

edited or aninitial colony loaded.

Loading The Pro-
gram

The machine code section is
435 bytes long and is storedin a
REM statement at line 1. Before
entering the code it is necessary
to set up this REM statement
with 435 dummy characters.
The machine code loader pro-
gram commencing at line 3000
should then be entered and
started up using GOTO 9000,
The program will prompt you
with a request for a starting ad-
dress, and you shold then input
the opcodes in groups of five. At
the end of each group a
CHECKSUM will appear on the
screen, and this should be com-
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pared with the bracketed figures
in the listing to ensure that no
mistakes have been made. This
procedure is used because
machine code is tedious to enter
and it is very easy to make
mistakes which would almost
certainly ruin the whole pro-
gram. Also, as we know, the
Sinclair printer is capable of pro-
ducing the most atrocious print
quality on occasions, making it
difficult to tell the difference bet-
ween similar characters. This
particularly affects listings pro-
duced in hexadecimal, which
are always liberally sprinkled
with indistinguishable 'B's and
‘8's, and for this reason | have
produced the listing in decimal.
Should any ambiguity still occur
in individual characters, the
CHECKSUM can be used to
resolve this, since it simply con-
sists of the numerical sum of the
preceeding five characters.

At the end of each group of
codes the program will ask you
"1S THE CHECKSUM COR-
RECT?” . If you press Y the ad
dress of the next block of codes
will be put up, which you should
then enter. Pressing N erases
the last block entered and
reprints the start address.

When you have finished
loading the REM staterment, it is
advisable to store it on tape, in
case of the dreaded RAM pack
wobbles. Whenever |am loading
lengthy programs | save the in-
termediate result at 15 minute
intervals to guard against this.
There is nothing more
frustrating than losing the last
two hours labour because so-
meone has clinked a teacup on
the table at which you are work-
ing!

The rest of the program is in
BASIC, lines 20 to 1600, and
these are entered in the usual
manner, except that the word
LIFE in line 199 should have a
normal letter E rather than an in-

The Machine Code Loader:

verted one as its last character.
Once entry of the BASIC is com-
plete, it is necessary to dimen-
sion several strings which are
used by the program, by enter-
ing the following direct com-
mands:

DIM C%(B84)

DIM US(1)

DIM V$(1)

DIM W$(1)

DIM X5(1)

DIMYS$(1)

DIM Z£5(1)

The completed program can
then be saved on tape by enter-
ing the command GOTO 199,
This will cause the program to
save itself, then run.

Playing Life
Instructions are contained
within the program, and these
are reasonably self-explanatory,
but a few points deserve em-
phasis. The game is menu
driven, various option tables and
instructions appearing as you
proceed. Once the machine
code section is entered,
however, these disappear to be
replaced by the colony pattern.
Should you forget any of the
control keys at this stage, the in-
itial option page can always be
recalled by pressing R.

Although the screen is two
dimensional, it represents a
spharical surface for the pur-
poses of LIFE, ie the top line is
considered to be adjacent to the
bottom line, and the LHS and
RHS columns are considered ad-
jacent when deciding what the
pattern of the next generation
should be. This means that you
are quite likely to see patterns
disappearing off one side of the
screen and reappearing at the
other.

When loading start patterns
by hand it is usually best to
choose very simple ones, since
they are easy to load and some
of them will produce amazing
results.

MACHINE CODE LORDER

EQEBEPRINT “"INPUT STARTING ADDRE
=4r

92190 DIM Y$(3)

@20 INPUT A

9P30 FOR X=A TO 163948 STEP S

2@4@ SCROLL

SQ@S@ LET CS=0

V6@ PRINT BT =2¢,¢; R; F

Q79 EOR v=1 TO S

S888 INFUT Y%

SP9® PRINT Y$:" ",

910 POKE A,VAL v

S311@ LET A=0+1

9130 LET C5=C3+VAL 3

S138 NEXT v

@380 PRINT “(“.C5; ")

915@ PRINT AT 21,8; "IS THE CHECK
SUM . 2y OR M)

S1EQ IHEEY 2

2179 3 Bter s e Y * THEHN
GOT
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16814 124 165 254 255 4@ (B35) 95 DIM ZHi(1)
16812 247 68 77 33 254 (6879: 96
16824 239 167 237 68 200 (905) 100 L ] S
16829 35 251 247 167 237 1955) 102 § iy e =
16834 &6 4B 29 =5 251 (419} 124 IF {Es=CHR% 1i4) OR (B%=CHR
$ 11S5) OR (B%=CHR% 1i3) OR (B§=C R
16839 222 167 237 66 40 (7332) HRS 112) THEN PRINT AT L, ,C;:"0"
16844 14 33 251 2389 167 (704 186 IF ({B$="5S" OR B%=CHRS 114]
16849 237 66 32 2i4 i75 (724 AND C»@ THEN LET C=C-1
16654 S@ 153@ 64 193 221 (638) 1098 IF (B3="8" OR BZ-CHR3Z 115)
16859 62 1 = 130 64 (3@7) RND C<31 THEN LET C=C+1
112 IF (B%="6" 0OR B%=CHRS$ 113}
168684 193 281 62 2 =0 (505) =
1E8€9 1320 64 193 2081 2= (B25) R 1123
16574 1 35 @ = E (51
16879 24 197 6 32 126 (385 =
15584 i8 35 i9 i6 256 (Z38)
168389 35 35 19 1483 16 (2986
16854 241 201 237 91 1& (756}
16899 64 =23 6 @ 25 (1258
16904 235 42 12 &4 -0 {S88)
16909 281 205 66 225 (677) =
1S6 PRINT AT 2.8; "PLERSE INPUT
16914 133 64 201 =205 B (6@3) THE TIME DELAY BETWEEHN GENER
16919 66 2085 133 64 205 (6733 RATIODNS. THIS CAN BEANY WALUE FRO
16924 B 66 2085 30 65 (366 M @ TO 54 SEC." 2
16929 237 75 131 64 3 (5103 158 IMPUT T% L2
16934 205 134 65 24 234 (662} 150 IF Th=' THEM GOTC 186
162 FOR C=1 TO LEN T3%
16939 265 0 66 205 233 (7089) 184 IF (TH(£1>79" OR T$IC) <T@}
16944 5 24 232 28 25 {377} AND THIC) 23" ."™ THEN GOTO 18t
166 MEXT C
188 IF UPRL T%<@ OR VAL T$:64 TH
.1 —_— —
EN_S0To & .
s C
17 z
i5 =
The program ftself. b e L
13
AT REM Sl 15 oy
d1 LET C%$=U% L8 I
42 RETURHM o
43 LET C$=US$ 1858 GOT <
44 RETURN 139 I/Y L
46 LET C$=Ug 2@ CLS
47 RETURM 285 PRIMNT 87T
48 LET CH=X% 2l FRI i
50 RETURHN OET IONS RRE= o
S22 LET CE=Y% 226 RPRINT W1 4,08 "REY 7 SE
S5 RETURRH TER-GEMERETION TIMEKEY A RAND
E5 LET C$=2% LY LOAD DISPLE <EY M MAMUAL
SE& RETURHN Ly LOsD DIsSFLS KEY 5 LOoARD 8
5@ DIM Lig(8S4) SAVED STRING' R J
61 LET Us=Cs% 2@ PRINT G0 4@ 0. ENS-SRdaless
&= BETURN Lt T btk THE =i
63 DIM U (354) 24E PRINT AT 12.0; "PRESS ANy K3
64 LET w==Us ¥ TO HALT :
65 RETURH ZsS0 PRINT AT 14 .6 EY . TG OOt
6 OIM U884 NT INUE" :
67 LET U%=CH% 260 PRINT AT 15,8, "KEY T SET 13
£2 RETURN ITER-GEMERATION TIMEKEY R RETUR |
£9 DIM X% (884) N TO THIS PAGE" :
7@ LET ¥s=C% o7 PRINT BT 17.9:"FEYy E 7T EE
71 RETURN IT THE CISPLRY (USE KEY S
72 DIM YEI(EE4) AS FOR MANUAL LORD) .
7% LET Yv$=Cs 3@ LET EBS=IMKEYZ% ‘
74 RETURN 31@ IF Bg="" THEMN GOTC 3202 -
75 DIM Z%iSE4) 320 IF EBs="R" THEN GOTO 7@@
76 LET Z%=C% 330 IF Ef="T" THEHN COTO 408
77 RETURH 340 IF BE="S" THEHN GOTOD Ga&
2@ DIM Us(1: 35@ IF B$="1" THERN =0T0Q 410
851 RETLIRHN =82 GQTO 300
83 CIM Y1) AQE COZUE 15D
84 RETURN 405 GOTO 200 [
S DIM Ws(1: 41¢ REM ZEDE
87 RETURN 428 CLS 1
89 DIM X$(1) 450 PRIN =T
9@ RETURN 448 PRIN : ; "USE KREYS 5.6,
92 DIM Y%(1) 7 AMD 8 TO b HECURSOR AND Tr
93 RETURN E SAME KEYS WITH SHIFT 7O LORD

e e T e T T e T e T e T e T i S S e e e e e

24 ZX COMPUTING DEC 1982/JAN 1983 2




R T S [ (['F PROCRANS SR e e

The program in operation:
LIVE CELLS"
: Eagg P?IET AT 6.,8; "AUTO-REPEART T o <.
CETRINEL BY HOLD ING COWN o
$=CHR BRINT AT 10, @;"KEY M TO LO
{B$=C | AD.UHEN COMPLETE KEYy 6 TO GO o5 g% 9on gho
1143 470 LET B$=INKEYS Qoo Ggo
480 IF E3<>"H" THEN GOTO 470 c =
115 493 CLS - -
gaa LET F=0 o &)
= T L= =
e e 5 oo, @
1123 S380 PRINT AT L.C; "R
S4@ LET Bs=INKEYS ooo = o 000
2 SS@ IF BEz="" THEN GOTO S4@ e e KD
SE@ GSOSUE 100 o oo o
S7@ IF F=1 THEM GOTO 1510 a o
600 IF INKEYS:(>B$ THEN GOTO 540 2 =
J.‘.'-.'l'.‘.' oo oo
CI o) ) 3
C0C Q0 OOD
NPUT 3 povl._oog 0
gkl © ooo ooo O
oz O 0o 0 0 B O
U 570
:\ nln O
@ty ooo coo
_ 60" a o6
i ; ks
Bd TH 24 g
oc =ia
o oo oo
oo Qo
= 0 2 0 i}
I oo DO o o0
LAY & 560 PRINT AT 82,8, "KEY R TD RET oo0 200
URN TO INITIAL PAGE"
878 PRINT AT 10,@,"KEY &€ TO &G
IN 880 LET Bs=TINKEYS 2 &0
892 IF B3="" OR EE${ “S" AND Ex o on S0
€3N AND B$ ‘E" AND Bs<:"R" A? 20 O
C B&s«:""E": !“_‘E."-! ‘SE-TC- sS80 oOn
398 I B3I InEN LRV X2 o0 088 ¢
= I Es="M o DN 05 o= T o e e
TR 820 IF Bi="E" THEN LET X=40 8 ST RO =
i 93@ IF Bs$="R" THEN GOTO 200 o
4 S 942 IF EBf="C" THEN GGTO 15&@ _ oG & 5
AND T 95@ PRINT AT 13,@; "KEY IN STRIN o cooo B
OAC = 9E@ LET Bs=INHKEYS 00
: 970 IF B3="" OR B%:"6" OR Bg<"x
HlSEE ¢ THEN GOTO 296@ 0 oo o0 o
e~ 4 980 IF B%$="1" THEM LET Y¥=0 oG 00
iy K= 990 IF B%="2" THEMN LET Y=3 o -
N 1000 IF E$="3" THEMN LET Y=6 v
TO ¢! 1010 IF B$="4" THEN LET Y=
1020 IF EBE$="S" THEMN LET Y=12
SET I! 1030 IF B%$="6" THEN LET Y=15
RETUE| 104@ GOSUB (4@+X+Y) ek
| 1952 IF X=@ OR X=28_THEN PRINT R aa oo
JO_ECL T 13,0, "STRING LOADED OK B oo
A 1960 IF X=4@ THEN PRINT AT 13,0 &
STRING ERAZED OK 50 k.
| 1278 GOTC aaa 6o i
I} 1500 REM NEEISRTSs{ o ©o_0
@ 1510 RAND USR 1691@ O
@ 1520 DIM Z%(834) o 5
@ 1530 LET Z%=C% P e
154@ RAND USR 16917 o o G O
%gsa IF PEEK 16S514=0 THEN GOTO 2 o 5t s
T INES ésea IF PEEK 16S514=2 THEN GOTO &
)
1§70 GOSUB 1S@ e i3
 S,6.8 1580 CLS e
ND TH' 1598 REND USR 16930
 LORD 1692 GOTO 15S@
/JAN 1983 | ZX COMPUTING DEC 1982/JAN 1983 25




AUTOMATIC TAPE CONTROLLER
ZX 99  ror THE SINCLAIR ZX81

The ZX99 gives you software control of up to four tape drives NOW ONLY
(two for reading, two for writing) allowing merging of data
files. This is achieved by. using the remote sockets of the tape

drives, controlled by USR statements or commands. <
®RS232C INTERFACE
The ZX99 has an RS232C output allowing connection with =

any such printer using the full ASCl|character code (you can
now print on plain paper in upper or lower case, and up to
132 characters per line) at a variable baud rate up to 9,600

®SPECIAL FEATURES

There are so many special features it is difficult to list them

all, for example:

AUTOMATIC TAPE COPY: You can copy a data file regardless
of your memory capacity as it is processed through the Sinclair

block by block.

TAPE BLOCK SKIP: Without destroying the contents of RAM

DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings. ® ZX99 SOFTWARE

The ZX99 contains a 2K ROM which acts as an extension to  We now have available “Editor 99, a quality word processing
the firmware in the Sinclair ROM. The Z2X99's ROM contains program including mail-merge, supplied on cassette for £9.95,

P e . |

B A SR Ty e

Treble — £8.99 (holds 96 tapes or 60 in cases)
Quad — £11.99 (holds 128 tapes or 80 in cases)

All plus €1 p&p.

@®BBC CASSETTE LEAD
7 pin plug to two 3.5mm plugs and one 2.5mm plug.
Only E2inc. P& P

Other leads available — please telephone.
T

the tape drive operating system and the conversion to ASCI| Also following soon:
for the RS232C output. * Stock Control (October)
There is an extension board on the rear to plug in your RAM * Sales Ledger (November) * Debtors Ledg_er -
pack (larger than 16K if required). The unit is supplied with * Business Accounts * Tax Accounting I
one special tape drive lead, more are available at £1 each. Dept. ZX2 Data — Assette, 44 Shroton Street, t‘
London NW1 BUG, 01-258 0409 2
i.
®FERGUSON CASSETTE RECORDER £28 inc. p&p. F
thQ*GIIQttQK Tested with ZX81, Acorn, BBC, Dragon etc. etc. =
Features: Din, Ear, Mic. and Remaote sockets, f
M'LSD::;’;?L%""' Tape Counter, Tone Control, Built-in Mic., C
Tel 01-258 0409 Autostop. Battery/mains. Recommended by C
T Acorn for use with BBC computer i
5] o W s T S o
s e T @ STAR DP8480 |
RS232C (SERIAL) £285 plus £6
Securicor delivery I
CENTRONICS (PARALLEL) £265
plus £6 Securicor delivery :
e \\_ This professional printer works with almost any 5
\ Computer with very good upper and lower case \
| | typeface & 20 ock idth (10" \ .2,0‘00 SHEETS OF ¢
b @ Bi-directional column width | paper
e Thtar o= Priesion F ol PRINTER PAPER :
\ | @ 80 chrs. per second £19.50 plus £3.50 p&p. -
\ ®EG90 REVOLVING CASSETTE RACK i
N Single — £2.99 (holds 32 tapes or 20 in cases) [
bt Double — £5.99 (holds 64 tapes or 40 in cases) |
; |
I

—_ " S N . .
ORDER FORM Dept. ZX3 Data — Assette, 44 Shroton Street,
London NW1 6UG, 01-258 0409

2 e Charge my Access/Visa No

Signed Mame

Code Item No. Price P&P Total ' '
COMPUTER CASSETTES I e —- —=1- —

High quality, screw assembled cassettes supplied l I

with library boxes, Any lengths available. ]

C5—35p C10—37p C12-38p | I —] |

C15 - 39 C20 — 41p C25 — 43p l Chegues/PO made payable to Storkrose Ltd. I

Address

---------__J
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Mastering machine

cocie on your Spectrum
— part 2

In the last issue of 2X
Computing, Toni Baker, author
of ‘Mastering Machine Code on
Your 2X81’', opened up the

topic of machine

code on the

Spectrum. Here, she continues

the discussion
venture into the
registers, addres
mysteries.

In this issue, I'll attempt to
take wyour level of machine
code knowledge up to a point
where at least you know what
it is and how to make
programs out of it. In the next
article | shall leave the
mechanics of programming
alone, and start to concentrate
on the /deas behind sticking

instructions together in the
right order without getting
lost.

Machine Code

The brain of the ZX-Spectrum
is a little black chip called a

Z80A this is the device
which carries out machine
code programs. Contrary to

popular belief, NO part of the
Spectrum will carry out BASIC
programs. There is a chip
{called the ROM) which
effectively ‘‘is’* Spectrum
BASIC, but the ROM itself is
not a brain the ROM is a
very big machine code
program and no more.

To be a little more precise,
the Z80A chip mentioned
above is actually a brain
without a memory, and the
memory of the Spectrum has
to come on separate chips.
Let's take a closer look at
memory, and how it affects
machine code.

Using memory
There are many ways to think

of memory. Some people
relate it to numbers written on
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realms of
ses and other

pieces of paper and stored in
matchboxes or jam-jars. A
more logical approach
assumes a knowledge of
programming at least in
BASIC and so this is the
approach | shall use.

You are familiar, | take it,
with the BASIC concept of an
array. Imagine then the effect
of the statement DIM M(100).
This then gives you a series of
different variables called Mi{1),
M{2), M(3), and so on up to
M{100). Machine code
memaory is organised a little
like this. A dimension
statement is not needed (and
does not exist) because the
memory arrangement is
already set up in advance, but
the set up is as follows.
Memory is a series of one-byte
variables, (that is to say
variables which can each store
any number between 00 and
FF) which are called (0000},
(0001), (0002), and so on up
to (FFFF). Notice |'ve written
them in brackets because they
are like elements of an array,
but without any preceeding
letter — this is because the
array has no name It doesn't
need one because there is only
one such array in existance in
machine code.

Because memory is set up in
advance, much of it is already
used by the computer. This
has absolutely nothing to do
with the ZBOA, it is simply a
result of the way that the
memory is wired up. (This
makes it Sinclair's fault). It is

used as follows.

D000-3FFF are already filled
with various numbers, and in
fact form a machine code
program. You cannot change
any of these addresses even if
you want to — for instance the
machine code instruction LD
102D4),A will simply not be
carried out (although it will
take the same amount of time
to execute as LD (42D4).A
which would work). These
addresses are called ROM.

4000-5CB6 are addresses
which all have a fixed purpose.
For instance, (4000) stores
the first eight pixels on the TV
screen, and (5C8D) stores
current colours (as used by
PRINT statements in BASIC),
and so on.

Depending wupon the
context, something like
(ABCD) can mean one of two
different things. Either

(i} The contents of address
ABCD (exactly as vyou'd
expect).
or (ii) It can also mean (ABCD)
+ 100*(ABCE) define as in [i).
To make this clear, suppose
that address ABCD stores the
byte F3 and that address
ABCE stores the byte 4A

Then by writing (ABCD) we
could mean either the number

F3, or the number 4AF3,
Exactly which of the two
forms we mean can be

deduced fairly easily from the
context. For instance ‘LD A,
(ABCD)" must mean ‘LD A, F3'
since the A register can only
hold one byte, whereas ‘LD
HL.(ABCD)' must mean ‘LD
HL,4AF3’ since the HL register
pair must hold two bytes.

5CB7 to (5CB5)-1 are all
addresses which are used by
the ROM for varying purposes.
Note here that (5CE65)-1
means (5C65)+ 100*(5C66)
— 1. The absolute value of this
address will vary from time to
time.

(6C65) to SP-1 are spare
addresses not used by the
ROM. You can use these for
any purpose you choose — eg

‘LD (7000),A’ is generally
quite sensible. Note though
that:

(il the bytes at the start of
this region will are likely to be
continually overwritten by the
ROM.

(i} the bytes at the end of
this region will definitely be

overwritten by something
called an ‘interrupt routine’
which | shall talk about in the
next article.

SP is a two-byte machine code
register which | shall dwell on a
bit more further on.

SP to (5CB2} is something
called the MACHINE STACK
which | shall explain in greater
detail further on.

(6CB2)+1 to (BC7B)-1 is
spare and can be used in
machine code

(5C7B) to (5CB4) — 1 are used
by the ROM to store each of
the user defined graphics.
(6CB4) to 7FFF if you have
16K

or FFFF if you have 48K are all
spare addresses and can be
used by us.

Storing numbers

If you have only 16K then
addresses 8000 to FFFF do
not exist.

Enough of all that boring
drivel, Let's turn our attentions
to something constructive.
Firstly, here are all the different
ways of storing numbers on
the Spectrum,.

Instructions like LD C,42
you already know about, so
let's see what else we can do.
I'll use some abbreviations
here: the small letters m, n, p,
and g to represent single
bytes, and combinations mn
and pg to represent byte pairs.

LD A,lpg) Only the A register
may be used in this way.
LD (pqg).A The reverse
operation. Again only the A
register may be used like this.
LD BC.(pq) Only register pairs
BC, DE and HL may be used in
this way.
LD (pg), BCDitto.

The following combinations
can NOT be made:
LD (gp),m
LD (pg),mn
LD (pg),imn)

The stack

The Stack, or ‘‘machine
stack’” as it is sometimes
referred to, is a highly useful
piece of memory organisation.
It does not have a BASIC
equivalent. Imagine, if wvou
would, a stack of cardboard
boxes. We may only alter this
stack in two ways — we can
place more boxes on top, or
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we can remove boxes from the
top. What we cannot do is to
insert boxes into the middle, or
to remove boxes from the
middle. The machine stack is
very similar to this idea, except
that it uses numbers instead of
cardboard boxes, for although
cardboard boxes would
probably be more fun, they
wouldn’t fit in the case of the
Spectrum. It consists of a
sequence of numbers.

You can place new numbers
at the end of the list, and you
can remove numbers from the
list. Each number in the list is
two bytes long.

To spot the usefulness of
the stack it is best to show by
example. This program will
exchange the values of
register pairs BC and DE
notice how it works:

PUSH BC Stack the number
currently held in BC.

PUSH DE Stack the number
currently held in DE,

POP DE Remove the number at
the top of the stack and assign
to BC.

POP DE Remove the number at
the top of the stack and assign
to DE.

The words “push’’ and
“pop’’ are a delightful pair of
words — almost as much fun
as PEEK and POKE in fact.
PUSH means append a new
number to the list, and POP
means remove the most
recently PUSHed number from
the list.

The actual location of the
stack is somewhere very high
in memory. The computer
keeps track of things with a
machine code register called
SP (Stack Pointer). SP is a
two-byte register, just like BC
or HL, however, unlike these
two it cannot be separated into
its two constituent bytes.
Unfortunately, for some
reason as yet unknown to me,
the instruction LD HL, SP does
not exist, so if you ever want
to know the exact value of SP
you need two separate
instructions: LD HL,0000/
ADD HL, SP. What does SP
do? | hear you ask! It simply
stores the address of the item
at the top of the stack — this
register is updated
automatically every time either
PUSH or POP is used

Arithmetic

The simplest arithmetic
instructions are INC
(increment) and DEC
(decrement). INC D means

increase D by one, DEC HL
means decrease HL by one,
and so on. You should notice
however the following
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phenomena: if D contains the
byte FF then INC D will change
the value of D not to 100 (for it
cannot contain a value that
large) but to 00; similarly, if HL
contains 0000 then DEC HL
will ““decrease’’ it to FFFF.
What we can't do, although
I'm sure we'd all like to, is to
be able to say LD A,B+C or LD
BC,3*HL + 1, almost as we do
in BASIC. Unfortunately, such
luxuries are beyond us, and
‘LD’can only ever transfer the
value of a register, a constant,
or the contents of an address.
Arithmetic is restricted to a
few basic specialised
instructions. In order to under-
stand arithmetic we first need
to introduce a new ''register’”’
called the CARRY FLAG.

The carry flag

A FLAG is very similar to a
REGISTER except that where a
register may hold any value
between 00 and FF, a flag may
only hold the number zero or
the number one. A very, very
important flag as far as
arithmetic is concerned is
the CARRY FLAG. | shall
denote this flag by the letter K
to avoid confusion with the C
register. (Please note that this
15 not a standard convention,
and that to my knowledge
nobody USES this
representation except me).
The need for the carry flag is
made apparent by additions
like 93+E8. The correct
answer is of course 178,
however, no single register on
its own can store numbers that
large. |f A contained the
number 93, and B contained
the number E8, then ''ADD

If the result of such a
subtraction turns out to be
negative you should add 200
to KA, or 20000 to KHL, as
the case may be. In other
words, "LET KA 04-07"
means "'LET KA = 200 + 04

07" (or 1FD) rather than

simply minus three.
Some other instructions you
should know are:

AND A meaning LET K = 0
SCF meaning LET K = 1
CCF meaning LET K 1 K

IF K

Some quite useful things to know are:

SBC A,A means IFK = O THEN LET A
1 THEN LET A
AND A/SBC HL.BC means LET KHL

00
FF
HL - BC

A.B’ (at first sight equivalent
to the BASIC statement LET
A=A+B) could never store
the correct answer in the A
register alone. The CARRY
comes in as follows. | shall
write KA to mean the '‘register
pair'"’ formed by K (the carry
flag) and A (the A register).

Machine Code

Multiplication and division

ADD A,B means LET KA
ADD HL, BC means LET
similarly

SUB A.B means LET KA
SBC A,B means LET KA

ADC A.B means LET KA =

ADC HL,BC means LET KHL =

SUB HL,BC does not exist
SBC HL,BC means LET KHL = HL —

= A +B
AL B4 K
KHL =HL BC
HL + BC + K
A - B
= A= Bk
BC - K

instructions do not exist in
machine code, but we shall see
how we may get around this in
a later article. In the next part
of this series | shall conclude
my explanation of all machine
code instructions, and begin to
discuss how they may be
usefully put together into
PROGRAMS. In the meantime,
here are four tables which
between them tell you the
hexadecimal codes for all of
the machine code instructions,
even the ones yvou don't know
about. The tables are
reproduced from my book
MASTERING MACHINE CODE
ON YOUR ZXB1 please
keep them even though you
may not understand them all
as yet, for they will not be
repeated.
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D W P T RS, MATHING TODE e

ctions you h WOE T YE Gl L S ; Ew. i
r B e D E H L HL) A (IX +d) (1Y +d) EG
ADD A,r 80 81 82 83 84 B85 86 87 DD86dd FD86dd nn
b = 0 ADC A1 B8 89 BA dB  BC - 8D | ‘8E 8F DD8Fdd FD8Fdd CEnn
=1 AND ¢ A0 A1 A2 A3 A4 A5 AB A7 DDABdd FDABdd E6nn
=" BIT O,r CB40 CB41 CB42 CB43 CB44 CB45 CB46 CB47 DDCBdd46 FDCBdd46
BIT 1.r CB48 CB49 CB4A CB4B CB4C CB4D CB4E CBAF DDCBAd4E FDCBdJdAE
BIT 2,1 CB50 CB51 CB52 CB53 CB54 CB55 CB56 CB57 DDCBdd56 FDCBdd56
BIT 3.r CB58 CB59 CB5A CB5B CB5C CB5D CBSE CB5F DDCBASE FDCBddS5E
BIT 4.,r CB60 CBE1 CB62 CB63 CB64 CB65 CB66 CB67 DDCBdAE6 FDCBAd66
BIT 5.1 CB68 CB69 CBBA CB6B CB6C CB6D CBGE CBEF DDCBAAGE FDCBAd6E
BIT 6, CB70 CB71 CB72 CB73 CB74 CB75 CB76 CB77 DDCBdd76 FDCBdd76
ae BIT 7.r CB78 CB79 CB7A CB7B CB7C CB7D CB7E CB7F DDCBdd7E FDCBdd7E
CPr B8 B9 BA BB BC BD BE BF DDBEdd FDBFdd FEnn
—_— DEC r 05 QD 156 1B 26 42D, 35 3D .10DD35dd FD35dd
IN r,iC) FT40 ED48 ED50 EDS8 EDBO EDE8B Ed78
INC 7 ST LT s 14 0. 99 a4’ 30 ph3ddd FD34dd _
LD B.r 40 41 42 43 44 45 46 47 DD46dd FD46dd ggm.
LD C, AR- 497 4A. 4B A 4D " 3E 4F DD4Edd FDcrtEdd 141(1
E LD D.r 60 51 52 53 54 55 56 57 DD56dd FD56dd 1E.m
LD E,r 58 59 5A BB 5C' 5Dl '5E 5F  DD5Edd ::Db[:cm 2;'?.'.1
LD H.r 60 61 62 63 64 65 66 6H7 DDBBdd FD66dd 2[)'
LD Lt 68 69 BA 6B BC BD BE 5!; DDBEdd FD6Edd 36?‘?1
LD (HL),r 700 71 72 73 74 75 7 .
LD A,r 78 79 7A 7B 76 oo TD - BTE 7F DD7Edd FD7Edd g%nane
LD DD70 DD71 DD72 DD73 DD74 DD75 DD77 it
(1% +d),r ded dd dd dd dd - dd : dd rl_;,_]r:ﬁ5
LD Fd70 FD71 ED72 FD73 FD74 FD75 — FD77 - A
(1Y +d),1 dd dd dd dd dd dd dd
OR r BO  B1 B2 B3 B4 B5 B6 B7 DDB6dd FDB6dd F6nn
OUT (C),r ED41 ED48 ED51 ED59 ED61 ED69 ED79
RL r
RES O, CBBO CBB81 CB82 CBE3 CBS4 CB85 CB36 CB87 DDCBddS86 FDCBdd86
RES 1_: CB88 CB8Y CBBA CBBB CBBC CB8D CBSE CB8F DDCBJJBE FDCBAd8E =
RES 2.1 CB90 CB91 CB92 CB93 CB94 CB95 CB96 CB97 DDCBdId96 FOCBdd26 ;
RES 3,1 CB98 CB99 CB9A CB9B CBIC CB9D CBY9E CB9F DDCBdd9E FDCBdd9E
: 5 FDCBddAB
RES 4,1 CBAO CBA1 CBAZ CBA3 CBA4 CBA5 CBA6 CBA7 DDCBddAS FD
RES 5,1 CBAS CBAS CBAA CBAB CABC CBAD CBAE CBAF DDCBddAE FDCBddAE
RFS 6,1 CBBO CBB1 CBB2 CBB3 CBB4 CBB5 CBB6 CBB7 DDCBAdB6 FDCBddBS e
RFS 7.1 CBB8 CBBY9 CBBA CBEB CBBC CBBD CBBE CBBF DDCBJdBE FDCBdJdBE
RLC r CBOO CBO1 CBO2 CBO3 CBO4 CBO5 CBO6 CBO7 DDCBAdO6 FDBddO6
RRC r CBO8 CBOY CBOA CBOB CBOC CBOD CBOE CBOF DDCBAdOE FDCBddOE
RL r CB10 CB11 CB12 CB13 CB14 CB15 CB16 CB17 DDCBdd16 FDCBdd16
RR CB18 CB19 CB1A CB1B CB1C CB1D CB1E CB1F DDCBdd1E FDCBdd1E
____—__- - ~ " - dcﬁ
SET O.r CBCO CBC1 CBC2 CBC3 CBC4 CBC5 CBCB CBC7 DDCBddCE FDCBd
SET 1.r CBC8 CBCY CBCA CBCB CBCC CBCD CBCE CBCF DDCBJACE FDCBJdCE =
SET 2.r CBDO CBD1 CBD2 CBD3 CBD4 CBD5 CBD6 CBD7 DDCBddD6 FDCBAdD6
SET 3.1 CBD8 CBD9 CBDA CBDB CBDC CBDD CBDE CBDF DDCBddDe FDCBddDE
SET 4.r CBEO CBE1 CBE2 CBE3 CBE4 CBE5S CBES CBE7 DDCBdJEG FOCBJJEG
SET 5.1 CBEB CBES CBEA CBER CBEC CBED CBEE CBEF DDCBAdEE FDCdeEE
' exist in SET 6.r CBFO CBF1 CBF2 CBF3 CBF4 CBF5 CBF6 CBF7 DDCBddF6 FDCB[J:::I;E =
8 shall see SET 7.r CBF8 CBF9 CBFA CBFB CBFC CBFD CBFE CBFF DDCBddFE FDCB =
and this in 90 91 92 93 94 95 968 97 DD96dd FD96dd An
pext I“Z” gg? if; 98 99 OA 9B 9C 90 9E 9F DD9Edd FD9Edd DEnn
conclude = & > FDCBdd26 =
- : SLA CB20 CB21 CB22 CB23 CB24 CB25 CB26 CB27 DDCBdAd26 :
ILESCJI;”:E SRA r CB28 CB29 CB2A CB2B CB2C CB2D CB2E CB2F DDCBdd2E FDCBdd2E
m;'ﬂ i SRL r CB38 CB39 CB3A CB3B CB3C CB3D CB3E CB3F DDCBdJ3E FDCBdd3E 3
ther into XOR r A8 A3 AA AB  AC AD AE AF DDAEdd FDAEdd EEnn
neantime, T e e s o P e & WA i
ps which S T
you ”thef - = O AL SF % I
for all o ADC HL e 4 EDS EDEA ED7
tructions, igé 'J.‘ E}; ¥ F;j 29 e PART 3
i o ADDIvs FDOS  FDIS © oz OF THIS ARTICLE
Bs are 5 8 18 28 DD28 FD2B
my book E\.Ecc 3:; 13 23 DD23 FD23 W|LL BE
ME CIODE (Demn  Olownm ilwmm  Ziewm  $ionm DOZinemm 21 el CARRIED OVER T0
— please 5. [pgl ED4Banop # _.-: 2Aqgpp J e LI<‘|., L ..:’.\L__ e
ULIE;h you Il;][ﬂ-“r;c:: 5 ;I:.ulq-';nr- E[:.-d--.. sl ;:r.(l.l[- Ed 7 3gaps ;3]:: wapp |Fr_;2 s[ulali} NEXT MONTH
them all PUSH s cs D5 E5 DDES FDES
il not be SBC HLs  ED&2 ED52 EDE2 ED72
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MAKING SENSE OF
BUBBLE SORTING

Many programmers

."
L/
&

.C“‘-

%

.- k_ﬂ.'

U’l—-m

| wasn't sure how bubble sors
worked, so decided to try and
fathom the whole thing out, |
thought I'd experiment to in-
vestigate whether it was possi-
ble to devise programs which
would make the process self-
explanatory and thus make it
clear what was happening.
When | began doing this, | didn't
really understand it myself. Now
| think | do.

Although the bubble sort is
not particularly fast or
sophisticated, it is quite ade
quate for small arrays, and has
the advantage of using up little
memaory,

Fast Bubble Sor-
ting

To get aninitial understanding of
the bubble sort process, enter
the program shown in Fig. 1. Ex-
amine and think about each pro-
gram line as you do so. The pro-
gram allows you to enter eight
numbers of your choice in any
order. The computer then enters
the FAST mode and in a matter
of seconds, prints them in
ascending order. This gives you
some idea of the capability of

. :/‘ cou

have used bubble
sort subroutines to

O . get the contents of
. o°an array into order.
Few of those who've
used the routine
Id explain how it

works. Mike Biddell,

shire
task

the bubble sort. An examination
of the listing in Fig. 1, will reveal
that you are asking the com-
puter to carry out the following
task, again and again:

“Take the first number at the
top of the list and compare this
in turn with each number (star-
ting from the bottom of the list),
until you find a smaller number:
then swap these two numbers.
{If no smaller number is found,
move on to the second number
from the top of the list and
repeat the process).”

In this way, the small numbers
‘bubble’ to the top of the list and
the heavier ones drop to the bot-
tomn. Use a pen and paper to
write down eight numbers in a
mixed order, then follow the in-
structions given to the com-
puter, writing down the revised
list after each swap. You will
find that this simple process,
does indeed sort the list into
ascending order.

Slow Bubble Sor-
ting

A clearer way to view the com-

Tamworth, Stafford-

takes on the
of making it

all clear.

puter at work, following your
programmed instructions, is to
abandon the quest for speed and
deliberately slow the computer
down to a snail’s pace and have
it mark the two numbers it in-
tends to swap before it does so.
To obtain the slowest bubble
sort in the history of computing,
enter the program shown in Fig.
2 and runit. The computer prints
two columns of numbers., The

FIG. 1
= DIM Bigl
12 FOR J=1 TO &
15 INPUT B
16 LET AiJd} =0
17 PRINT R}
28 MNEXT
SR FOR J=1 TO &
S22 FRrRAT
S8 LET K=+l
&@& FOQR I=K TO &
858 LET S=K+8-I
T IF RIS »RiJd QR RISt =2y T

HEN GOTO S@
S LET HM=At5)
8@ LET A(S) =R {1}
a8 LET RBiJ) =1
93 NEXT I
Q8 NEXT
98 PRINT
97 FOR J=1 T &
S8 PRINT R .l
a9 NEXT J

column on the left is the intial
mixed array to be ordered and on
the right is the column which
changes as the sort progresses.
The computer marks each pair
to be swapped with black
squares. It's fascinating to
watch the computer at work in
slow motion. (| sat mesmerised,
running this program, for about
twenty minutes). But the
method of operation really sank
into the grey matter by watching
the process. When the sort is
completed, the computer in
forms you and produces a
display similar to that shown in
Fig. 3.

At this point, | decided that
one could improve the clarity of
understanding by allowing the
record of each swap to beretain-
ed on the screen (here you'll
need the 16K RAM pack).

A few modifications to the
program in Fig. 2 produced that
shown in Fig. 4. This program
cbligingly records each swap
made, across the screen, until
sorting is complete. (See Fig.5).
This was a further step toward
the full clarity of understanding.

An interesting empirical
observation here, is that the
number of swaps logged is
always approximately equal to
the number of elements in the
array to be ordered. Is there a
theoretical maximum? Perhaps
the mathematicians amongst us
could advise!

in Conclusion

Having whiled away a pleasant
afternoon dabbling, | felt | had
finally got the bubble sort
‘sorted’. | hope these ramblings
help you in the same way. | feel
there's a lot more scope for slow
computing and display to help us
all understand what these little
black boxes get up to. By the
way, does anybody out there
really understand the Shell-
Metzner?

h
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TECHNIQUE

g intial
Sd on Sali2cl1l=2 12 12 12 12 FG S5
il FIG. 2 78 76 76@SOE26 25 26
h pair 2 DI A3} a = SRS s
black lg‘ IEEE ‘\';=E e i2 12B2s 28Pse s Sa
: n = C a P P
g IS LET_A () =INT (AND#39+18) o T e s (2L
rised, 2l Nt o 86 86 a5 a5 3cM@vE 7e
about 21 i=1 TO & . =
{ the 23 FOR F-1 TO 2o 2slise Sol7e 7SMSS S8
f 8ank 24 NEXT K 23 0@ 9a 928 9@ oamas
hing 25 PRINT AT X,Y; At BT S PR R SRS £
0rt 15 28 LET X=X+2 S o ;
i S0 NEX b ggn$_gaau 36 88 agEea
ne B &SI,
Wn in o= =2 aa 3 = T i :
S5 LET K=J+1 Conversion Time B dbny Al ol veasiioh
1 that gg Eg? {:K +T‘~L3I5 Here are two programs for the give an approximate conversion
ity of >3 IF AtS v ':El {4l OR B US) =8 tuil ZX81 which convert (read to the end of a line, then
g the HEN GOTO C‘E“‘ j e petn temperatures from Fahrenheit straight down). The second one
etain =S LET M= (52 to Centigrade. This is not, we creates a very interesting
you'll 88 LET RiS) =9 () know, particularly exciting, and disp!ay. as}itgraduallly draws up
85 LET S () =4 there are many programs which  the ‘steps’, as you'll see when
0 the 86 PRINMT AT 2s5-2.¥-1; '~ do the task. However, we've in-  you run it. As an exercise, work
1that 87 PRINT AT 2%Jd-2,v-1: H'“ cluded theseé two here because out what the wvertical scale
gram 89 cOTO 21 they approach it in quite a uni- should be, and add a few lines
swa;__]r EE “E::_'I!: I| que way. after line 70 to include this.
unty — = o L= -
g.5). a8 PRINT "SORTED" :
ward (“L
ding. FiG. 3 "
rical St -
- the ; :::l ]
d is Q4 2= A
al to S 20 amannan
| the 33 26 Csmummunsm
T a SuEXZERZ-EE
haps 55 2= I czzasmEmEn
5t us 8 5q T‘;E’l’llll.'lllll
= -ty P EREEYENEREREE N
e i i sueuuzemamnans
e stk _—-_E:l-l-:lllunll.-l
sant 35 49 ToB anaitibhasnnnanus
shcad -, .._??E---tll:--nnnnnulu-
sort 28 S5 SidsEsuzaEAEANsEmizaNE
llr'lgesf S5 o4 —E aEERERRNEEANAENAEEEES
e i1a2 BJB-&BE‘BU@?OBB‘BQ.LB@
pus SORTED 18 EH4 CONVERSION GRRFH
e 28 Ren Eane. TGO 256 STEF 1@
the FIG. 4 Sk = -
\ere 4 &ﬂ IF F<419@ THEN PRINT " "
.l S DET ¥-%1 28 FOR C=1 TO S#(F-32) /45
= = - = o =
18 FOR J=1 TO & 78 PRINT "a";
15 LET R{J) =INT (RND*ES+1E) 24 MEXT C
20 NEXT J am PRINT
21 LET X=0 s NEXT F
23 FOR J=1 TO & 195 PRINT
EE Eéf—vb:l oy 11@ PRINT TRE 3; "ilezelasatecare
85 PRINT AT X,Y;" “;RiJ} it s
28 LET X=X+2
30 NEXT J
¢ LET v=14
S0 FOR J=1 TO E
S8 LET K=J+1
88 FOR I=K TO 8
- 65 LET S=K+8-I el 113
70_IF AL(S)*AtJ) OR RISY=G(I) T =5
HEN GOTC S®© _;-l"-?’i
5 LET HM=R(S) == =5
80 LET R(S)=RAI(J}
85 LET Al(J) =M
856 PRINT AT Z#5-2,14; l 1@ REM CONMNUVERSION GRAPH 11
&7V PRINT AT Z2%J-2,214; s =8 REHM FRHR. TO CENT.
gg EEI}? %1 30 EERFF=‘35 To 2z
4 Sa >4@ THEN PRIMNT F;
95 NEXT J g&@ PLOT Sx(F-32)\r13,Frig
96 PRINT “SORTELD" T8 NEXT F
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8GE0OBBLERS

PUCKMAN FOR 16K ZX81

BEAT THAT HIGH SCORE!
GOBBLE THOSE DOTS
BEFORE THOSE MEANIES
GOBBLE YOU! YOUR ONLY P

AIDES ARE FOUR “POWER SI: 48

Pl Y

MEANIES EDIBLE. BUT 32K Memory extension 64K Memory extension
NOT FOR LONG! grving total of 48K, Upg abile 1o SPBO|

@ MACHINE CODED FOR FAST ACTION
®EXTRA “GOBBLER" FOR 10,000 POINTS

® 0N SCREEN SCORING

®H|GH SCORE WITH “ENTER NAME" FACILITY
SUP TO 4 PLAYERS

AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95

aRSTEROIDS =

This supert eece of saft
STAY ALIVE AS LOMNG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING ROCKS, e veeonlly e

SCOAE BY SHOOTING THEM — WHICH ALSO CAUSES THEM TO BREAK INTO LOTS A AN ) AR o e
OF LITTLE BITS AND MAKES LIFE EVEN WORSE! R o ; ORDERS & ENQUIRIES
SMACHINE CODED FOR SEXTRA SHIP FOR 1,000 PTS ®FIRES INALLE B e L MEer s Lot S el

FAST ACTION INOT AS EASY A5 |T CIRECTIONS ¥l Lo = s HUanawe G
®ON SCREEN SCORING SOUNDSI B INCREASING NUMBER
S HIGH SCORE WITH ®SHIP MOVES JUST LIKE OF ASTEROIDS
ENTER NAME' FACILITY _ ARCADE VERSION ® THREE ASTEROID SIZES
WP TO & PLAYERS S EOTATE LEFT/ROTATE S HASTY ALIEN SPACE-
RIGHT/ THRUST SHIP (FIRES BACK!)
THIS GAME IS JUST AS BAD! - AND ONLY £5.95
AN OFFER FOR REAL MASOCHISTS -BOTH TAPES FOR £9.95
MAIL ORDER OMLY-PLEASE MAKE CHEQUE/PO PAYABLE TO
THE SOFTWARE FARM DEPT A i

CRAIGO FARM, BOTANY BAY. TINTERN, GWENT

16K SPECTRUM COMPETITION

GAMES COMPETITION i UTILITI_ES

ﬂE.\N AS/DIS. Hex 2 bler and disassembler
CONDITIONS OF ENTRY for the machin

ved. Functi

ADVENTURE SERIES.............. Angsoo | 1 with every [| code. Hex dump disassembles 3

The Series............ S Ty £16.00 Mo limit to the clear clears parts of memory. Hex save saves
entries per person 7T e £5.00

For the 16K ZXB1 and ZX Spectrum 2 g date is last post on February 15th CASSE‘I‘I’E DESIGN. To help you store
dventures are Ill.\-{ﬁE |)UQ—'["‘-‘I 1 your own tapes this | rogram w |IJ se the ZX

ove R/ \Iu'1| '1_} All ca 3 Printer to print your own ¢ ’ These are

bl 16K Spectrum and £20 worth used as inlay cards. | . up to 10

i1 designs. Save routine............. ... £5,00
£20 worth of our software WORD SQUARER. This program will help

10 runner-up prizes of €10 worth of our

= Vviou solve word s« 1|mr1 such as the one in
Soitware

ADVENTUFIE 1 100 caves, 50 treasures, Computing mber, Max. dimen-

ghosts n, gobli .sl an 1_|.- olis all out to < s must be on official entry forms. No sions are 20x3 ., S hes N, 5
get \.'D-. Gr display. Half-a-mo accepted E. W, NE, NW. SE e routine £5.00

i nce will be entered
P tinoe ML e Sesaead int DISASSEMBLER. [

ADVENTUHE 2. Deep sea adventure with nyies . in

; E : memaory to ZB0A mnemaon fts calcu

s, Jelly fish, octopus 6. cceptance ol A : s S A it
and sharks, Graphic disp ay. Half-a-mo. all conditions lated correctly. A very handy tool...... £5.00
ASSEMBLER. in normal ZB0OA
ADVENTURE-3. Land based adventure mnemonics and this program will turn them
with :;[ locations, 70 treasur ghosts, vam- ORDERING into their codes and load them into mermary
4 m _,tc s, snakes, F: r Christmas See our range of Software at Wallasey Soft Full editing facililies v.veveesaereossnerssns £5.00

his 5 aphic : alf-a-mo ware, 3 Monmouth Rd, W seyside

s elves. Graphic display. Half-a-mo ware, 3 Monmouth Rd, Wallasey, Merseyside METRIC CONVERTER. Main converti IH
ADVENTURE-4. Space adventure with 30 TRADE ENQUIRIES WELCOME _‘(.L(_ |'_:_n ,uII_ C \_,T'I\.| it Lr,'r- h, Area,

stars and plane s, Alien Cheques payable to ersions Jish,mg

starships. pirates ele. Graphic display. Half D J MOODY COMPUTER SOFTWARE or
&6 . J MOODY. Prices are all inclusive. P&P is e newest and most Te.ai::li-’:
2 free. VAT is charged at 15%. Orders em yet Any mr*mr'-r\.. size Files
dispatched within 48 hours, & month g 20 zones within a file. Functions

tee. State ZX Spectrum or ZX81. Or

e, Amend file, '::f"EHL’ file x

Note: Half-a-mois our save game feature for Dept ZXC, 1 Starnhill Cottages, Granby {qp file, Lprint file, Alpha
stopping { i ying and returning Lane, Bingham, i ordering. The best at
to Qdmt‘ po I-."'l upan reloadin g Nottinghamshire NG13 8DH. .. £5.00
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’ 16K ZX81 GAMES

—

All in all, you're just
canother brick

Adam Waring, from Hull, has sent us two pro-
grams which he believes are the best he has ever
written — THE WALL and SURROUND. In THE WALL
you have to try and demolish the wall, before it
demolishes you. SURROUND pits you against an in-
telligent ZX81, as you try to draw lines around
each other.
TR DT Sk, SSeNnn, S St ) Sate TSR SN dpnindt GNE Deeedeed SEG BRINERS

The wall

The wall is closing in on you.
There's no escape. Can you
destroy it before it destroys
you? The answer, quite simply,
is NO. The wall is endless. Your
‘V' is moved rapidly from left to
right at the top of the screen.
The wall scrolls up towards you.
Your only chance is to hurl
yourself at the wall in the hope
of dislodging some bricks.

The game is fast for a BASIC
program. This is because
characters are POKEd into the
display file — much faster than
PRINT AT, especially when deal-

ing with numbers. Your score is
POKEd on the bottom line of the
screen, making use of the full 24
lines. Itis necessary touse these
lines as they are not moved up
when SCROLL is used.

The speed of the wall moving
can be made faster/slower by
changing the length of the loop
in line 250. You could even in-
troduce another variable which
makes the game faster as it goes
along.

Variables used:-
F\.—':_ Display file for pokeing the

ZX COMPUTING DEC 1982/JAN 1983

W = Display file for pokeing
your score.

S = Score.

H = High Score.

X = General purpose loops.
Y = Position for the "V".

C = Counter for number of
bricks you have hit.

D = Number of bricks to be
knocked out.

Z = Part of score being poked.

F = Vertical position for "V’
when being fired at the wall.
A% = String array for printing
“*SPLAT" in big letters.

X$ = Score string to be poked
on line 24.

surround

The idea of this game is to trap
your opponent, the ZX81, by
making it bump into something.
The ZX81 will try and trap you,
using a rare blend of cunning and
intelligence.

Despite this, you'll probably
find you know what its next
move is going to be after playing
it a few times. Then you can get
te work, and modify the com-
puter’'s strategy by changing
lines 540 to 570.

The first player to win five
games wins the round.



TR TR, (1 7Y CAMED e e

Il!lllllllllllllHlllllllllllllllllllllllllllllIlllllllllllllll
OLD MARYLEBONE ROQ“DH

R TR RN e T R E
WALL LISTING

20 GOSUE 2000 6268 NEXT F
5@ RAND 7Taad GOTD 5359
4@ LET F=FEEK 1E59E+FEEK 16557 a@@ REM %% SCORE BOBRD %%
¥ 2SE 2 Q=@ - L FE =R -
5@ LET W=P+7G65 =S [
& LET H=0 Q3@ e
78 DIH A7, 32 Q4. CODE X&(X)
S8 GCOosup o@a =ty
a@ LET S5=0 asa@
1i®@ FOR X=11 T0O aaa
120 PRINT AT X A1
130
154
16
17@
iR
188 F
196
1a@e
26 % :
= BN + ¥ T &
258 X = 7O 1870
266 Y=0 TO &
=5a P+Y . 5¢ 1190@
29a P i11@
gaa {K.E zO0TO s@ee i1i12@
b :
ﬁég e 1130
340 . 115@
SR 1 3 1160
s2a Figl
535 ¥ 117@ NEXT X :
5S40 ey E 118@ PRINT AT 9,1; "YOuUu HAUVE BEEM
sSs52 FE c» 3 THEN CRUSHED TO PIECES BY THE WALL.
LET C=C4+1 BITS OF YOU ARE ALL OUER THE
SE@ POKE P+Y +F £33 .53 PLRACE."
578 IF PEEK (P+Y+IiF+1) £535r¢>@ 7T 1198 PRINT AT 12.1; "¥OU DEMOLISH
HEN LET C=C+1 EC ";S5;" BRICKS.*®™
oS82 FPOKE P+ +iF+1) 235,60 12ea@ PRINT RHAT 14 1.
SS@ POKE P+V+F 33,06 121i@ IF S5:¢2@0@ THEN FPRINT "YOU A~
&6d@a IF C:>=D THEHN GOTO =20 E PRATHETIC. HINT: TRY OPENIN
ey Ty G YOUR EYES NEXT TIME."
E’%g tE-}[‘ S=5+C 122@ IF 5:>=300 AND S<(500 THEN ?F*
>3k i =D ‘e SUGERES vOouU TARE UFE G :
640 LET 2-7 /1000 EIENT I SUGGEST ol THRE F GOL
650 FOR F=@ TO 8 1238 IF S5:>=500 AND S<100@ THEN F
660 FOKE W+F , INT Z+156 RINT “NOT BAD, BUT YOUu couLD DO
678 LET "Z=Z-INT =Z WITH SO0OME PRACTISE.®
68@ LET Z=Z%1@ 124@ IF S:=1200 AND S<(5e06G THEMN
—-
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_ 16K ZX81 GAMES

PRINT "¥YOUR SCORE IS RAUVERAGE."
125@ IF S5:>=3@8028 AND S(5S000 THEN
PRINT "PRETTY GOOD. You WONT
PO 50 WELL NEXT TIME."

i26@ IF S5:>=5000 AND S« 5000 THEN

PRINT "I DONT BELIVE MY EYES. HO
H CAN SUCH A CRETIN DO SO0 GOODY
127@ IF S»=89028@ THEN FRINT "YOU

ARE THE BEST FPLAYER I HAUE BE&GT
EN. YOU WILL LE REMEMEERED FOR

YERARS TO COME.’

i1Jéed REM *% HI-SCORE x&%

1328 IF S<H THEN GOTO 1450

1338 LET H=C

1348 PRINT RT 17.&; " :COHGRRATULAY
IONS "

135@ PRINT ?GU HRUE OEBETAINED
HE HIwﬁEDHE.

137@ LE L=Z /18008
138@ FOR F=@ TO 3
1398 POKE FP+F +756,INT Z+15¢6

151@ GOTO 2@
1608 REM x* LOAD AMND GO £
1610 SHUE =1, I

162@

2029 REH ¥%¥ INSTRUCTIONS =%
2058 PRINT “THE URLL

2958 PRINT - -—_— -

2078 PRINT

2@8@ PRINT CEMOLISH THE WALL BE
FORE IT"'

209@ PRINT “"DEHOLISHES YOu.™
212@ PRINT “"YOUR ""u"" 15 HOUED
RARPIDLY ACROSSY

2119 PRINT "“"THE SCREEN FROM LEFT
TO RIGHT . "

212@ PRINT "THE UWALL HMOUES SLOWI.

Y TOWARDS™
2138 PRINT

=140 PRINT_:SEREEN.

"YOuU FROM THE BOTTOM
WHEN IT RERC
“LINE YOU CERSE TO EX
*SOLE DEFEMNCE IS5 TO H

P el 216@ PRINT
1430 CET a:&? : ORL YOURSELF® —— "~~~
1420 NEXT F 21780 PRINT "BGAINMNST THE WARALL Ik
e T HE HOPE TO 5 2
G ER $1BERE§;NIN;HNUCH SOME BRICKS OU
1460 IF INKEY $="N" THEM STOP . 23 HANY ™ e
147@ IF INKEYS<:"¥Y" THEN GOTO 14 2180 PRINT "KEY TO DO THIS.
=17 P28@ PRINT “PRESS "S5 TO STRART
i48@ FOR X=@& TOQO 221 .
1498 PRINT AT X.1:." %giﬂ IF INKEY%:3>"S5" THEN GOTO 22
o _ 222@ CLS
1S@@ NEXT X 223@ RETURN
+ 1 +++++++YOU=2+++ o =
+ 5k 57 + 258 LET Bs=Ag
+ + 26@ LET A$=INKEYS
+ 278 IF A%<"5" OR A$:>"8" THEN LE
+ T HR%=B%
+ + 288 LET A=A+ {(A$="8") - (A$="5") + ¢
+ + (A%="B")-(A%="7")) 33
£ : + 298 IF PEEK (P+B) <>@& THEN GOTO
F + 1580
+ £ 322 POKE P+B, 136
3+ = . 31@ IF PEEK (P+R) <»® THEN GOTD
+ loga
M - 320 POKE P+A., 128
+ + 29@ GOTO eaa
+ 3 S3@ LET EB=
+ 3 5S40 LET C= JS
& r\5?':?3 IF PEEK ({(B+P+13 =0 THEN LET
. s
i + 55? IF PEEK (B+P-1}=0 THEN LET
+ C=-
+i i T e i ' e 572 IF PEEK (B+P-33) =0 THEN LET
t++++++ b+ 454 F I r S A S+ ggéaeET AN
+C
SURROUND LISTING S9@ RETURN
1@ CLS lasa
20 LET Z= 160 PRIHT “THE ZX81 WINS YET ARG
3 LET Y=2Z RIMN®
S@&8 LET As="5S" 1a7 LET Z=Z+1
6@ LET A=3920 p i 1875 PRAUSE 454
74 {ET P=FEEK iG3So+FEEK 16387 1080 IF Z<«5 THEN GOTOD 48
$256+1 1892 PRINT “RNDTHER ROUND TO HME®
8a LET B=334 1120 GOTD 1600
15500 CLS
12@ FOR C=& TO 2@ 156@ PRINT “YOU WON. WHAT A RARE
13@ PRINT AT C,31; " ++ OCCRASION®
14@ HNEXT C 157@ LET Y=Y+1
1S FOR C=0 TO 21 1575 PRUSE 4E4
16@ FRINT &TF 6B,C: ™ 1580 IF Y <S5 THEN GOTOD 4@
i78 PRINT AT 21.,c;"+"V is9@ PRINT "A ROUND TO YOU - AME
18@ MNEXT C ZING"
185 LET =1 1600 PRINT "ZXB81=";Z."YOUu=";Y
igﬂ EEINT B B.,3;" 75l Z.iTRAB &Ela PRINT “ANOTHER ROUND (¥ OR
E J. ||\‘,- I=n_; \._:' ‘1 .
21® LET B=B+C 1820 LET A$=INKEYS
222 IF PEEK (P+E! ¢>@ THEN GOSUFE 1630 IF A$="Y" THEN RUN
Sao B64@ IF RA%<>"N" THEN GOTO 156820
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ZX81 Spectrum
I MERT O

AIRLINE — £5

Can you compete with ‘British Arrways? You must decide on the numbar of
aircraft to operate, whether to buy or chartes, whether 1o enter into a loan or a
fuei contract and the levels of staffing and maintenance. Problems
encountered are tax demands, strikes, tancelled flighrs, hijacks and aircraft
crashes.

AUTOCHEF — £5

As MD of a Catering Company you must negotiate for leases, decide on menu
prices, level of wages, advertising and dividends. Each vear you must predict
the infiation rate. You are also given options on consignments of wines and
food and loan contracts. Yaou will be made to resign if you are not successiul
There are 3 levels of difficulty.

PRINT SHOP — £5

You own a small printing company and are required to decide on lal the
number and type of s1aff you employ and when to increase or reduce staff (b)
the amount and type of paper you stock (o) the week in which work is
scheduled (d) the guotation for each job (e) cash requirements from the Cash
Flow Statement. Are you an entrepreneur? Test your business acumen 1o the
lirnit! There are 3 levels of difficulty

MODELLER X —£8

ALL PROGRAMS mcwoé DETAILED INSTRUCTIONS AND NEED 16K,
DISCDUNT £1.50 for two, £3 for three and £5 for four.
‘ ‘ ‘ DEDI Z ’
CASES COMPUTER SIMULATIONS

14 Langton Way
/0R/0MF® London sE3 7TL.

zx81

ZX-PANDA

MAKE AMAZING SOUND EFFECTS WITH
YOUR ZX-81

-

£25.95 THE ZON X-81

ncl p&p & VAT
The ZON X-81 SOUND UNIT is completely self-containad and
especiolly designed for use with the ZX-81. If just plugs in
no dismantling ar soldering
No power pack, bafferies, leads or other extras
Manual Volume Contral on ponel — omple volume from built-in
oudspeakes
Standard ZX-81 - 16K Rampack or prinfer can be plugged ino
ZON X-B1 Sound Unit without affecting normal 2X-81 operation
Huge range of possible sounds for games or: Music
Hedicopters, Sci-Fi, Spoce Invaders, Explosions, Gun-shols
Drums, Planes, Lasers. Organs, Bells. Tunes, Chords elc. or
whatever you devise!

#. Uses 3-channel sound chip giving programme confral of pitch
volume of tones and noise, oll with envelope control

®* Easily odded to existing gomes or programmes using o few
simple "BASIC” lines

FULL instructions with many examples of how fo obfain efects and the

programmes, supplied Fully Guaranteed

Dept ZX i

P.O. B h
BI-PAK ::::.-

Ware, Herls.

16K-byte EXPANDABLE RAM for ZX81

* 16384 bytes of extra random access memory
(16K)

® Expandable to 32K with easily fitted internal plug-in
module

* Simply plugs into rear expansion port of the ZX81
computer

* No additional power supply required

* | ED power indicator

Attractive black custom made case contoured-for

stability

Compact size (76 x 91 x 28Bmm approx.)

Compatible with most expansion systems

Full 1 year parts & labour guarantee

Exceptionally low fully inclusive prices

ZX Panda 16K Expandable Ram Pack ....... £27.50

ZX Pands 16K Expandable Ram Module .... £19.95

OR The two together 32K Giant Panda Ram Pack
£44.00
* Finally the Really Big One 64K Ram Pack £65.00

TYPE A £30.00 Inc.
Keyboard & case — houses
your ZX81 printed circuit
board. Easy fit-in solder, 42
keys, foil printed. Access to
user port TV mic & ear as
per ZX81. Or send your
ZX81 and we will fit it for
you. Please add £4.00 p.p.
for this service

TYPE B £26.50 Inc.
Replacement 41 key with
auto repeat. Peel off existing
K/B replace and plug-in.
No soldering

L I I ]

KEYBOARDS

Cheques/PO please to

AFDEC ELECTRONICS LTD,

Kempshott Lane, Basingstoke,
Hants RG22 5L T
x PPLY (Al prices include VAT & P&P) QTY
16K EXPANDABLE RAM................ £27.50
16K EXPANSION MODULE for above.. £19.95

32K GIANT PANDA £44.00
64K THE BIG ONE... .. £65.00
KEYBOARD TYPE A. .. £30.00
KEYBOARD TYPE B £26.50
PLEASE PRINT CLEARLY
NAME e LSk TR L L o
ADDRESS ____ =t e T Sloma b
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ZX81 SOFTWARE

THREE-DIMENSIONAL

CUBES ON THE ZX81

Luc De Jaeger, from Slotendries,
Belgium, has discovered a way
to get representations of three-D
cubes on the ZX81. He explains his
method, which uses a ‘'selfmade
television screen worksheet'.

Here's the way my program
works. All you need is a 16K
ZX81, a worksheet like the one
I've shown here, and a little pa-
tience. Although it takes a while
to type the program into your
ZX81, the results seem pretty
good tome.

How It Runs

Lines 5 to 65 ask for the four
coordinates of the angular
points of the upper surface of
the cube. You only have to input
the first co-ordinate of the first
angular point (E;F), then press
NEWLINE (of course), and then
input the second coordinate, i.e.
F. ... . Mind the right order of
the angular points!! Look first of
all at the television screen
worksheet to know where
(E.F), (G, H),(I,J),(K.L) are
situated, and don’t change the
order.

Line 70 asks you to give the
height of the cube. Don’t make
M too high otherwise the cube

Ll i EEE 1Y

And here is the program listing:

will ‘run out of the screen’, A
height of about 10 to 25 is
recommended. Of course, it all
depends upon the position of the
chosen coordinates of the
angular points.

Lines 85to 180 print the first
‘horizontal’ edge (see the se-
cond example) of the upper sur-
face of the cube. In the first ex-
ample the first line of the upper
surface at the left will be printed.

Lines 185 to 280 print the
second “horizontal’ edge.

Lines 285 to 340 print the
four vertical edges of the cube.

Lines 345 to 440 will print
the first horizontal edge of the
base (see example two) or the
first line in example one.

Lines 445 to 540 do the
same as lines 345 to 440, Then
the second line will be printed.

Lines 545 to 700 print the
four oblique lines of the cube.

As you can see the program
is rather easy to understand
because it's all BASIC.

PROGRAM LISTING

1 REM ##3-DIMENSIONHAL CUBES®¥®

3 REM *xGENT
S PRINT

-~ BELGIUM=**
“INPUT ANGULAR POINTS
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OF THE UpP
7 PRINT
1@ PRINT
AtE; =)™
1S INPUT
28 INPUT
25 PRINT
B(G, M) "™
38 INPWT
35 INPUT
4@ PRINT
CEI,Jd)"
45 INPUT
S@ INPUT

IF F=
T e
FOR N
PLOT
NEXT
GOTO
LET ©
FOr B
L g

I Ex

I K3

ik &>
PLOT
GOTO
PLOT
GOTO
PLOT
GOTOD
PLOT
NEXT
IF J

PLOT
NEXT
GOTO
LET R

BEB.FDR 5
225 IF I«

IF I«
2 gl

2382
235
248
245

mom

iFr
IF

PLOT
GOTO
PLOT
GOTO
PLOT
GOTO
PLOT
NEXT
FOR T
PLOT
NEXT
FOR U
PLOT
NEXT
FOR U
FLOT
NEXT
FOR W
PLOT
NEXT

1|

L

m

FOR X

ZX81 SOFTWARE

PER SURFRACE™

"INPUT ANGULAR POINT

E
TEINPUT AUl =aR

I@

I

ol

BoEINT

INPUT ANGULAR POINT

"INPUT ANGULAR POINT

K
L

H THEN GOTO 95
}E THEN GOTO 1
N)
N
185
=ABS 1
=8 TO
G HMND

G AND
RND
RAND

T
=

(=

THERN
THENMN
THEHN
THEHN

G
G

E+P ,F+P
133

E+P ,F-P
186
E-P.F+P
18@
E-P,F-F
B

=L THEN GOTO 19%5
IF J<>L THEN GOTO 21S
FOR @=

I TO K
G
&
285
=ABS (J-L1}
= TO R-1
K AND J>L THENM
K BHND J<L. THEN
K AND Jd<L THEN
K RABMD J:L THEN
I+5,J+5
286
I+S,Jd-5
280
I-5,J+5
288
I-5,J4=5
S
=J-H TO
X-5-F
T
=L -M TO L
K.,U
u
=F-M TO F
E,u
i
=H-M TO H
G,
1)

I

15

GOTO
SOTO
GO0TO

GOTS

GOTO
AT
GOTO
GOTO

IF J-M=L-M THEN GOTO 355
IF J- M()%DH THEM GOTO 375

WHAT IS THE HIGHT OF

15
14
16

—
L

3608
3685
378
375
38
3395
0O 415
Ig@
QO 4@s

45SHIF

g 5%
496
O 58S
495
525

=)
0]
[

n

o

Q
o @ mamon

oo

c
=R DW= SN0

Ned-Jahdaones e s

e

acn
wgm
N@ne

O 6685
50
0O 615

MMM
WU RE LG
NEamemeMm

=
640

]

PLOT X,J-M
NEXT X

GOTO 4485
LET Y =RBS I(
FOR Z=8 TO
IF I<K RAND

IF I<K
I>H

IXK

PLOT
coOTO
PLOT
GOTO
PLOT
GOTO

THEN
THEMN
THEN
THEN

HMND
RAND
AND
I+Z,Jd-M+Z
44
I+Z,d-M-2Z
440
I-Z,Jd-M+Z
44
PLOT I-Z,J-M-Z
NEXT Z
IF F-M=H-M THEN GOTQ 455

IF F-M<{>H-M THEN GOTO 47%
FOR A=E TO

J=-M>L-M

(F ~H)
C=@2 TO B-1

AND F-M:

FOR
H-M
F-M<H-M

THERN
THEHM
THEMN

THEN

GOT
5§ o2
IF
I

GOT

=0T

HRND

&

RiND
AMND
JF-M+C

F=M<cH =M

ﬁ G

F-M:H-HMH SOT

| ) B4 foge
RSO ES

ELUT
sF=M-C
F-M+.l

yF =M<
b (F -2
TG D=1

D F-H>d-H

THEN GOT

IF E«<I AND

PLOT I+0,J-M+0
GOTO 580
PLOT I-0,J-M+0
NEXT O
LET P=ABS (H-L)}
P-1
AND H-M:L-M

FOR &=0 TO
G RBND H-M:L -M

IF G>K
IF
PLOT
GO0TO 620

PLOT K-3,L-M+@
NEXT ©

LET R=RES
FOR _S=@ TO
IF E>I AND

IF E<I AND F3>Jd

PLOT
GOTO
PLOT I-5
NEXT &
LET T=ABS (H-L)

FOR W= TO T-1

IF G:K AND H:L THEHN

G<K AND H:L THEN

PLOT K+U.,L+U
GOTO 780
PLOT K-U,L +U
NEXT U

F-M>»J-H THEN GOQOT

THEN
THEN

3

i

|
i | I:_I"J
-1

—

K+&,L-MH+&

(F =oi}
R-1

F >l

THEN
THEH

m
0

m

I+5.,.Jd+5
550
A +5

u

m o
o o

IF

“ﬁ'
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Now, here is my worksheet:
' ¥ . ' v A
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ZX 81 & 16K
e DRACULA!
8D HORROR aovewnture cawme;
16K. This programme analyses 17 separate inputs of information
on each horse's past performance to forecast winners. The pro
gramme comments on the important factors such as the horse’s ; :
record, weight elc. etc. Also all the information is assessed Occupying over 132 K of memory, a superb 3D graphics
3 related to a numerical value. Full instructions and a 14 day adventure game for the ZX81 with 16K RAM, for only
50% money back guarantee if not fully satisfied £12.00 £3.96! Enter Dracula’s tomb at 30 minutes to sunsent
; .o wander through the tomb’s pre-mapped 300 vaults
1K. This smaller programme also analyses all the horses in a race in search of the fabled Vampire‘s Treasure ... pick up
and will list the most likely winners. O first day ever trated it valuable silver stakes and use them to defend yourself
picked 8 winners from only 8 races (20.3.82). Full instructions against the lurking horrors ... ghouls, zombies, pits of
ncluded and a 14 day 50% money back guarantee if not fully primaeval slime ... See them all on the ZX81's plan of
salisfied £8.00 the tomb ... when it will let you! Take a chance on a
Mystery Vault ... if your darel And all the time the
minutes are ticking by to sunset ... when Dracula rises
FORTU NE TELLING from his coffin and comes after youl EaCH of the
infinite levels of the tomb has its own 300 vaults ... go
dictions in this full 16K programme will amaze you and vour as deep as you like, the Prince of Darnkess will seek you
wvers your future, day 1o day gambling etc. etc. A 14 day out in his blood-lustt WARNING: people of an
ack guarantee if not fully satisfied £5.00 exceptionally nervous disposition should play this game
" ; only during the hours of daylight! Special facility
Send cheque or P.O. to the enables a game in progress to be saved on tape so you
can continue it whenever your choose.
BUIRONICS GO, Price of only £3.96 includ dy-to-load tte with
i rice of only £3.96 includes ready-to-load cassette wit
44-46 Earls Court Fload, library case and inlay, full instructions, postage and
London W8 G6EJ. packing. Order today! Money refunded if not delighted!
. : Send cash, P.0. or cheque to:
(Mail order only please)
MOVIEDROME VIDEO DEPTIZCZ2
19 Leighton Avenue, Pinner, HAS 3BW.
o= =
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Fﬂ_““l*"t COITPUTER PRy

CERAT] THAE o COMPUTER FPROGRAM TAPE FOR

Siﬂl:l‘i:'!ii' cH 8i (IGH]

COMPUTACALC ZX

£ PPOD

~-ﬂ7'.FU ) on Bl ) Sinclair 2H &y [iBH)

To be knaded usiny
Load "COMPUT ACALC"

PERSONAL, BUSINESS _AND FINANCIAL

PLANNING CALCUI.ATIDMS
—_— —LATIONS

This electronic workshest
gives you prof
SwEantation and aralysis of data, hrrrl»pm?lr:»c:rl:r
wer to the ZXB1 than thought passible.

EOMPUTER PROGRAM TAFE FOR

Sinclair 2H 81 [IGk]

A THREE_DIMENSIONAL ' .' | Heknon
MAZE GAME 5 - \ SINJLFTIO:

FOR WOADING TS TURMNOVER

Dt vt tape betwed comette coma

“F-i'ntl EHpmrE : galaag of I'IELLI snﬂmare*

Space Intruders 16K
Space Invaders/Space Rescue 16K
Star Trek/3D Os & Xs 16K
ZX B1 Chess 16K
Bumper 7 1K
1K Games Pack 1K
1K Super Trio 1K

ZAC

Software Masters Lid.

30 Lincoln Road, Olton, Birmingham B27 6PA,
England. Telephone: 021-707 7544.

i

All these titles are available now from your local Bookstore or Computershop. In Please send me the following programs :
case of difficulty, send cost of tape plus 25p postage per tape with the coupon Tith Cost R
to: Software Masters Lid.. 30 Lincoln Road, Olton, glrmingham B2T 6PA. Trade Code -
anquiries welcomea! B
gy SM2015 e Breakout 18K 585
SM2011...... Computacale 18K 795
SM2022. ... Constellation 16K 8.00
SM2023...... Football Manager 16K 7.95
SM2003...... Labyrinth 16K 5.85
SM2025...... Magnus 16K 9.95
SM2021...... Mazogs 16K 10.00
gmzm?...... Mugsy 'EK ggg £
M2018...... Murgatroyds 16K 5. .
SM2019...... Murgatroyds Revenge 16K 595 Postage:
SM2005......  Nightmare ParkiMusic 16K 685 | enclose Postal Order/Cheque for Total £
sSm2027 EER 16K 585
sSM2012. . Parsonal Banking System 16K 9.95 Name
SM2024 ... Pilot 16K 5.85
Progmerge 16K 585 Address
Puckman 16K 595
9.
-]
6
6
5
6
7

RERERER
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ZX81 SOFTWARE

FANCY A DROP OF
BUBBLY?

Paul Holmes has written two great
versions of the program LEMONADE
STAND. One fits within 1K, and the
other version, which has many more
features, demands extra RAM.

Firstly we'll look at the 1K ver-
sion.

In this program, the object is
to make as much money as you
can, by selling lemonade on a
lemonade stand. You are given a
report (such as “RAINY" or
“ROAD WORKS MNEARBY"),
and the price per cup the
lemonade will cost you. Based
on that information, you decide
how many cups you will make
for the dav and at what nrice
you will sell them, If you sell at
too high a price, then people will
be more reluctant to buy. You
will have to judge from ex-
perience how many cups you
will make, but you can’t make
more cups than you can afford
with the cash available.

First you have to initialise the
different reports and their
characteristics, using the first
program listed.

RUN this, and then enter the
following information, pressing
NEWLINE/ENTER after each
item:

ROADWORKS NEARBY, 10,40
BAD WEATHER, 5,25

FAIR WEATHER, 70,75

G0O0OD WEATHER,90,110
HEATWAVE, 150,150
STORMY,5,5

Once you have done this,
enter the second program,
which will delete the first, but
leave the data intact. If you save
the program as it is, the data will
be saved along with the pro-
gram. However, you will lose
the data if you press RUN or
CLEAR, so start by entering
GOTO 10. Once you have
entered your values, the pro-
gram will give you a sales report,
There will be a brief pause, and a
new day will dawn.
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ZX81 SOFTWARE

1K PROGRAM LISTING

DIM A% (6,18}
FOR =1 TO ©
INPUT RA$4(Z)

U Cafiape
B EEEE

DFIT0

FRINT

=) FRINT
= PRINT "CASH:
PRINT "CUPST"
INPUT C

IF CxP:>H THEN GOTO &@
PRINT "‘PRICE?"
INPUT L

LET N=RNDCODE (R%(D,17})) +R
ODE (A% (D, 13))

LET R=INT (N-t(l1-r1@-(L-P)2} =N

IF Ax»C THEN LET R=C
CLS
ERINT A;"

"LEMONRDE

5

Lo L) = 000 -

QEQNNYAREeARE GOBAGE

OTI RPN NI RS o o oo s o i o

- Curs soLo™
PRINT "“"COST YOu: ";C=xP
PRINT “"CHRSEH TAKEMN: ";A=xl
PRINT "“"PROFIT: Y“,L¥A-C¥P
LET H=H+(AzxlL -CxP)

FOR G=1 TO 2882

MNEXT &

CLS
IF RND:.7 THERN
GOTO Sa

LET P=F231

I ) g e S0 0 T

Now here is the 2K version. creates & picture of the

The extended memory ver- lemonade stand. The words in
sion, as youcan see, looksmuch  inverse graphics are:
more attractive, and ewven
40 REPORT 280 SALES REPORT
50 LEMOMNADE . .PERCUP 300 CUPS SOLD
60 MONEY 310 MONEY IN THE TILL
85 CUPS MADE FOR TODAY 320 WHOLESALERS BILL
105 TO BE SOLD AT . . PERCUP 325 RENT
145 *LEMONADE* 340 PROFIT

220 CLOSED

2K PROGRAM LISTING

B.3; “HOM MawNy CUPS

2 PR AT
TD BE MRARDE =#“
INPUT C
IF Ce#P*M

95 INPUT
@@ IF LégBE ;HgN.Gﬁ

3 PRESE R KEY T
THEN GOTO

280 PR1 -5
0O OPEN STHLL
1285 IF INhE?&—
136 CLS
135 PRI
2,8;"
140 PRINT aT
AT

; 4,.7;
 A8s_ PRI:¥-EI_E6
PRI s
PRINT :
LET T=9
PRINT AT 2,1;7;%“:00
LET T=T+1

IF T=13 THEMN LET T=1
IF Tc¢»8 THEN GOTo 350
PRINT BT =,3;° -
FOR I=1 TO 1d@
NEXT I

cLS

LET
NC *CODE_ (¢
260 LET

125

+
3 TIHE“
i - 30O

e

BGSE

ey
0
8

2@ae

[}
b
)

RND*CO?E {RELID,1ITII +R

(D,
INT (N-{3 (3D-(L-P3)}

#MN)
27e IF JHEN LET A=

—
=

v+ DDZ

I
0

R

e

w 3DOAE

T *
T~Truvno
O\ D~DTD

%'%353%53“ 2

oo

“ £V {LeR-C¥P -

reoo

R
ET M=M+{RAzL -CxP-
PRINT AT 180.6:° PRE&S f KEY

T NTINUE®"

37 étSINﬁEY,z““ THEN GOTO 378

IF RND>.7 THEN LET P=P+1
IF RND>.7 THEN LET R=R+5
GOTO S8

PRESS R KEY TO CONTIMNUE

h
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Spiralling into graphics

Keith Hewson, of Hornsea, has developed a fascinating
Spirograph program for the 16K ZX81 — which even
allows ‘impossible’ patterns to be generated.

Spirograph patterns are formed
by both the interior and exterior
epicycloid curves,

There are two basic equations for
these curves:

INTERIOR EPICYCLOID:

KB=IIA—B:I COS |1+H COS ((A-B)
B}

Y=(A-B} SIN | - H SIN ({A-B} I/B)

EXTERIOR EPICYCLOID:
X=(A+B) COS |I-H COS
(1A+ B} 1/B)

Y=(A+B) SIN I-H SIN ((A +B}
1/B)

where A is the radius of the large
circle (circle A), B is the radius of
the small circle (circle Bland His a
point on the circumference of the
small circle.

The epicycloid

This is the curve traced out by the
point H on the circumference of
the small circle, which rolls on the
inside or outside of the large circle.
As with the commercial toy,
‘Spirograph’, the point H can be
moved from the circumference to
any point along the radius to the
centre, where it will just draw a
circle.

When the point H is nearer the
circumference of the small circle,
the patterns tend to be geometric
in shape. When point H is moved
nearer to the centre of circle B, the
curve tends to be more floral, or
organic in shape. The general pro-
gram for the interior epicycloid is:

1 INPUT A

2 INPUTB

3 INPUTH

10O FORI = 0TO 2 *Pl STEP
PI10

20 LET X=(A-B)*COS I+H
*COS ((A-B)* 1/B)

30 LET Y=(A-B}*SIN I-H*SIN
{A-BI* /B

40 PLOT30 + X, 22 + ¥

50 NEXTI

Drawing patterns

The basic shapes of the hexagon,
pentagon, square, triangle and
elipse can easily be entered into
this program. Anything higher
than a hexagon tends to become
indistinct. To draw other patterns,
the value for | has to be changed.
It varies, on the ZX81, from two
to 26 times Pl

T, N,
A
- :
I B 1:
P :
.I

I..‘

There are a few ways of in-

creasing the wvariety of patterns,
but with low resolution graphics,
the numberis restricted. The three
best ways of increasing the varie-
ty of patterns is:
1 'Moving to the centre’, that is,
moving the point H from the cir-
cumference of circle B to near its
centre. Try this, with A set equal
to 20 and B to 10.

3 FOR H=2 TO 10 STEP 4
60 NEXTH

PG )

ia FOR I=0 TO

28 LET X=(R-81+%

-B}) I -B+.Jd)
S8 LET
-Bl I -B+J1

4@ PLOT 3@+4 .22

S8 NMEXT I
88 NMNEXT J

|
., 'u..""'f e
-'-

2 'Moving to the side’, that is,
rotation of the pattern, which can
be done by moving an angle,
which must be added to the
general program. Try it, with A
equal 20, B equal 10, H equal to
8, and withthelloopFORIO TO
2"P1 STEP PI/10. You'll need to
add the following:

4 FORJ=0TO3I*PI/2
20 LET X=(A-B)"COS
|+ H*COS({A-B)"I/IB+J)
30 LET Y=(A-B})"SIN

Yv=1{A-B) x5 I+H=SIN (L8

+y

|+ H*SIN{A-B) " I/B+ .

60 NEXT J

3 'Moving to the centre and the
side’, that is, movement of point
H and rotation. The program is as
in twao, with the addition of:

3 LETH=0
6 LETH=H+ 2

There is also the ‘extended inter
nal pattern’” which 1s achieved by
adding the following to the
general program:

3 LETF=10

8 FORH=2TOBE8STEP 2

9 LETF=F+ 6

40 PLOTF + X, 22 + %
60 NEXTH

Ratios

Although the low resolution
graphics tend to be limitirg, the
computer offers experimentation
in other directions, which are not
available on a real Spirograph.
Besides the obvious one of a
greater variety of ratios, there is
the possibility of putting the
smaller number in first, and the
bigger number in second, as
though the larger circle is rolling in-
side the smaller one.

The following ratios will fit
easily into the general program:

A 456782
B 131313131313
H 101010101010

And for these use FOR |
26"Pl

0TO

Fortheseuse FORI=0TO 18P
A 4 6 B
B 111111
H39 9

And for these we suggest FOR
I=0TO2Z"PI

Some of these have an almost
mandala-like quality,

The following can be used in
the exterior equations:

A 456
B 77
H 6 6

Loy TLN ]
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I  ZX81 PROGRAM

Anduse FORI=0TO 14*PI

A 4 5

E ——
FORI=0OTO 18*PI i- =
Experiments ﬂ‘."

Another direction for experimen
tation is based on the moving
point H, program one. Put the H
loop into the | loop. This will draw
the points of H first FORH=0TO
6).

And finally, a way of showing
the smaller circle moving inside
the larger circle, by using the rota-
tion program, is as follows, Put ._‘- —-—
the J loop inside the | loop. This
will draw just six circles. Use FOR
=0 TO 2*PI STEP PI/10 and
FORJ=0TO 2"PI STEP PI/10.

":l Il“

"
u'"‘ H“'*. "

ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

JUNIOR EDUCATION £5.50

Use your Specirum 1o help your children with their school work

This cassette contains eight altractive, easy-to-use programs for

the 7 to 11 age group

* Topics include English Comprehensian, Speling. Homaphones,

Junior Science, Maths and History

* Enlering your own questions and answers allows you to adapt
two of these programs lor exercises in any subject area

* Moving volour graphics and sound are extensively used to
improve malivation

" Use the "draw” program 10 produce igh resolution colour
piciures, maps of diagrams

Suitable tor the 16K or 48K Spactrum, Program notes supphed with

the casselie

O-LEVEL CHEMISTRY £5.50

This casselte contains four clearly presented revision/lutoria
programs. The ¢ has been carefully structured to
cover the most important aspects of
ents, compounds and mixtures
ture. banding and properties
ox, elecirolysis and the aclivity series

. bases and salls
48K Spectrum and
available. Flease specily which you require

Professianal Computer Assisted Learning materials from;

CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.
Overseas orders: £6.50 ($11.60) per cassetle;
includes AIRMAIL postage

What can you get for your

SPECTRUM?

Find out from our new

GUIDE TO
SPECTRUM RESOURCES

e Suppliers
* Hard + software in various categories
® Books
* Magazines
s [User groups, and so on
® ||lustrated
We attempt to assess objectively and in some detail all that our

Panels have seen. And we lisl, without commeni, all other re-
sources that come to our attention

For this sizable and, we hope, complete collection of information
send £2 50 (overseas £3 sterling) 10

MICROSCENE

6 Battenhall Road, Birmingham B17 3UD
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Zi81 Plug-in Heyboard

HEW

Memotech's Plug-in Z4i81 Keyboard

® Plugs directly into the back * High quality typewriter keys ¢ Complete with buffered interface
of your ZX81 ® Does notinhibit other add-ons e Fast and easy data entry
® Keys Eaue durable Sinclair * Automatic hold-down repeat ® Moveable between configurations
legends
Memotech’s Memopak Bange

MEMOPAK 64K MEMORY EXTENSION N
The 64K Memopak extends the memory of the ZX81 b 56K, and with the ZX81 gives B4K, which is neither

switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as
10 DIM A{9000).

Breakdown of memory areas...0-8K Sinclalr ROM. 8-16K This area can be used to hold machine code for
communication between programmes or peripherals. 16-64K A straight 4BK for normal Basic use.

MEMOPAK 32K and 16K MEMORY EXTENSIONS

These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of th

32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. )
'\

MEMOPAK HIGH RES GRAPHICS PACK

HRG Main Features — » Fully programmable Hi-Res (192 x 248 pixels) = Video page is both memory and bit
mapped and can be located anywhere in RAM. « Number of Video pages is limited only by RAM size (each
takes about 6.2K RAM) » Instant inverse video on/off gives flashing characters # Video pages can be
superimposed * Video page access is similar to Basic plot/unplot commands * Contains 2K EPROM monitor
with full range of graphics subroutines controlled by machine code or USR function _J

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE )
Main Features — # Interfaces ZX8I and parallel printers of the Centronics type » Enables use of a range of dot
matrix and daisy wheel printers with ZX8| » Compatible with ZX8I Basic, prints from LLIST, LPRINT and COPY
* Contains firmware to convert ZX8| characters to ASCIl code * Gives lower-case characters from ZXB8I inverse

Current
Memopaks
16l
3cH

Centronics

N

Interface

character set -

co mlng soon-. i Flease make Pleass send ma Price Ne Total :
ch espa | =
RS232 SUeS PAYADIETO | [ A 088 70+ £1030 VA i3 [emoo [ ] :
Interface 32K RAME43 43+ 08 52VAT s i
g o —1
= Lid 16K RAM £26.00+£3.90 VAT £2350

Digitising : LI |
i Tablet | HRG £52.00+£7 BDVAT | £53.80 | e hi :
N Table | CENTRONICS LF £34.70+ £5 20 VAT | £3950 | i
: Please Debitmy [\e\a0TE CH KEVBOARD. Pros £43 43+ 06,52 VAT £43.85 -
Access/Barclaycard Fane A e ——— ‘ !

account number Packaging & Poatage £2.00 per und (UK), £3.00 {overseas) =

TOTAL ENC

“Phaase Oeiets whichewer doss ot apoly
C'A. Branton & G.A.C. Boyd 1582
We regret we are as yet unable lo accept orders or

enguiries concerning the above products, but we'll let you
know as soon as they become available.

SIGMATURE _ i’ MAME

ADDRESS = DATE

[

We wan! to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guaraniee on all gur products
Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G .~
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Payslips

The program calculates and
prints Payslips and a Wages

Record (used as a Wages
Book). It calculates the date
and at the end of each

Financial Month it shows the
amounts which have 1o be paid
to Inland Revenue and MNational
Insurance. It also provides
running annual totals.

The Payslips are deliberately
comprehensive and the annual
totals on them are copied by
hand on to the Form P11, (the
Deductions Waorking
Sheet), which has to be filled in
and kept. Columns 4 and 5 on
this form are not available, but
they are only there for
calculating the essential
figures and | leave them blank.

A list of variables is given in
Fig. 1. Where possible | try to
give one variable the initials of
the function it represents: e.g.
NEA is National Insurance rate
for employee Table A.

The program is saved and
run by lines 9000 to 9020. If
successful then Fig. 2 will
appear. At the start of a new
year the program will have to
be STOPped at this point, and
the data in lines 1300 to 1400
checked. D in line 1320 is the
date of the first payday in the
yvear. RUN is now used for the
only time. Fig. 2 again shows
and E is used to input 1st
week's data as requested. Fig.
3 should be a result. Whean all
employees’ data is in,
NEWLINE will print the first
payslip. If all is satisfactory, it
then can be transferred to the
printer by inputting Z (the
COPY key). NEWLINE or Z are
now used until the week's run
is completed. A further
NEWLINE gives the choice of
continuing for another week or
saving.

COPY rather than LPRINT
has to be used because of the

Variables
M$
N$
R$
W5
Ps

Firm's name

As()
Bs()
Csi()

Af)
B()
Cl)
Di)
El)
Fl)
Gl)
X()
Y1)
Z()

46

Days in months

use

method used to align columns
and print zeros after the
decimal point. The way it
works can be seen if the
program is run in SLOW.

Dates are complicated, in
that the Financial Year begins
on April 6th, and each ensuing
month on the 6th of that
month. The date calculations
are in lines 4500 to 4680. Pis
a marker used to decide
whether the month’s totals are
to be printed. If they are to be
then lines 4690 to 4740 set
up the next month. They
extract the number of days in
the month from M$ and also
check for a leap year.

Calculating taxes

New Tax Tables came into
force for the 4th. week of
1982-1983 tax vear. The first
three weeks are calculated in
lines 5050 to 5090. These
lines can be removed after

Firm's Tax reference number

Employee’'s name
Employee’s Tax Code (including letter)
Employee’s Insurance number

Employee's pay per week

Employee's Tax number (B5() less its letter)
Employee plus employer Nat. Ins. per week
Employee’s Nat. Ins. per week

Employee’s total pay for year

Employee plus employer Nat Ins total for year
Employee’'s Nat. Ins. total for year
Employee’s total tax due to date

Employee’s total tax paid up to last week
Employee’s tax due this week (Z() minus Y())

From Abingdon, Alan
Beadle sent us this
program which has bee
in a small hardware
shop owned by Alan and

his two brothers

week three,
but MUST be
removed for
subsequent years.
Remove the lines
by INPUTting S when Fig.
2 is on the screen, deleting

the lines, and GQing to 2000,

when Fig. 2 will re- appear.

Only 32 columns on the
printer is somewhat restrictive
and it is this, in fact, which
limits the number of
employees to 9, There is not
sufficient room to print names
and all the data necessary for
the Wages Book on one line,
The names are therefore listed
with their numbers (Fig. 4),
and this used as a reference in
Fig. 5. Even an employee
number of 10 in Fig. 5 would
require 33 columns. Using
letters instead of numbers as
cross-reference would allow
for up to 26 employees.

Mo entry of overtime is put in
the programme. We do not get

Wage control
for € small

-
F oy

and the

involved with it
program as here already takes
three and a half minutes to
load or save. The program line

numbers have been
deliberately spread to allow for

such extras. 3300 to 3500
and 4000 to 4500 are
available.

The only instruction not
shown on screen is the use of
Z to copy to the printer, but
one does not want this to

appear on each Payslip.
Finally, at the end of the

Financial Year, an extra

NEWLINE will print the total

National Insurance paid
(including the Employer's
portion) for each employee.

This is needed for end-of-year
Tax Returns.

TR Tax rate

TT Tax threshold

MNEA Employee’s Nat. Ins. rate (Table A)

NEB Employee’s Nat. Ins. rate (Table B)

MR Employee’s Nat. Ins. rate

Y'Y Year

MA Calendar month

MF Financial month

W Week

D Payday

P Next Week's Payday

WP/WT/WN Weekly totals of Nett Pay/Tax due/Nat. Ins.
due

MP/MT/MN  Monthly totals of Nett Pay/Tax/Nat. Ins. due

YPIYT/YN Yearly totals of Nett Pay/Tax/Nat. Ins. due

M Number of days in current month.

Other letters used as temporariessare BEFGLS TV
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B~ isanc e huehass 2882 PRINT "T FOR TRX OR N.I. CH
1300 Year ANGE e =%
1310 Days in Months %ggEGERIﬂT U FOR EHMPLOYEE DARTR
£ Pt Sy Dy 2@9@ IF W>@ THEN PRINT "E FOR NE
1360 Tax Rate "
1 g LW EHMPLOYEE
1370 Employee Ins. Rate (standard) 2@95 IF W=@ THEN PRINT "E FOR DS
1375 Employee Ins. Rate (reduced) TR FOR HNEXT YERR™
1380 Employer Ins, Rate 2188 PRINT S TO_STOP*™
1390 Tax Thresh-hold 211@ PRINT ...."ENE Z WHEN DATA
2000 prepare for next week SHOWING TO PRINMNTOUT"
2500 change employee’s pay or code 2148 INPUT Q%
3000 change Tax or Insurance Rates 2150 IF Q$=::5:' THEN STOP
3500 data for new employee 216@ IF es="U" THEN GOTO 25aa
4500 increment by 1 week 2178 IF as="E THEHN GOTO 3SR
5000 calculate figures for week 2178 IF Q$="T" THEN GOTO 3I2aa
5350 print Payslip 2182 IF @%$="" THEN GOTO 4@2@
7000 print names and tax codes and employee Eégg SEEG e
bt _ 251@ PRINT "EMPLOYEE NUMBER? “;
7080 print totals for Wage Book 25258 INPUT J
7 8520 print extra figures needed at end of year 2538 PRINT J
#4890 SAVE routine 2548 PRINT
2558 PRINT "WAGE ":Atud) ;" cg
CE “";B% (J)
25688 PRINT
287@ PRINT "NEW WAGE™
28 REM A% () =NABME Bs$ () =TAX CODE 25880 INPUT A4}
30 REM C% () =NAT INS. MNUMBER 26080 PRINT R(J)
4@ REM A () =PAY FLEEK =Z91@ PRINT
C({) =WEEK INS. (BOTH) 2928 PRINT "NEW CODE™?
D() =UEEK INMNS. (EMPLOYEE! 2938 INPUT B% [_-J)
E(J) =TOTRAL WRGE (YERR} 2958 PRINT BsS (1)
F()=TOTRAL INS. (BOTH) =988 PRINT
G()=TOTAL INS. (EMPLOYE) 2978 PRINT "NEWLINE TO CONTIMNUE'T
5@ REHM 2980 INPUT &%
k. TR=TAX RATE =299@ GOTO 20812
= ME=NAT INS RATE (EMPLOYEE) 23@0@ CLS
o NR=NAT INS RATE (EMPLOYER: 311@ PRINT "TAX RATE "“;TR
to TT=TAX THRESHHOLD 3128 PRINT "MNEW RATE? *;
ne 68 REM 2138 INPUT TR
3 18@ LET N$=" B 2140 PRINT TR
or 118 LET UWU%s="" A 31580 PRINT
)0 | 128 LET R&="0X3 47 /B2 3168 PRINT "INS RATE (EMPLOYEE)
re 13@ LET Ps=".2@" " i NE
i 20@ DIM R$(9,12) 2178 PRINT "NEW RRATE? ";
Lt 210 DIM B%(9S.5) 2188 INPUT NE
of 228 DIM C%(9.13) 319@ PRINT NE
it 30@ DIM A(9) 220@ PRINT :
to 31@ DIM B (9Q) 321@ PRINT INS RATE (EMPLOYER)
320 DIM C(9) ‘i NR
338 DIM D (9]} 3220 PRINT "NEW RATE? ';
= 348 DIM E (9) 3238 INPUT NR
ra 35& DIM F (9) 3240 PRINT NR
al 360 DIM C(S) 2258 GO0TO 2968
id 37@ DIM X(9) 3588 CLS
's 388 DIM Y (9 3585 IF W=8 THEN PRINT "NEXT RAUR
e 39@8 DIM Z(9) ILABLE EHPLDYEE NO. " Jd+1,
ar 13068 LET Y'Y'=1982 351@ PRINT “"EMPLOYEE HUHBER“-’ i
1318 LET M$="30313@31313@313@313 3520 INPUT J
12831 " 38538 PRINT J
1328 LET D=9 3542 IF CODE RA%(J) =@ THEN GOTO =
1338 LET UW=0 538
1348 LET HMF=1 355@ PRINT
1358 LET HMA=4 3560 PRINT "“ALRERADY UWUSED “iR%tY
1368 LET TR=.3 J
1378 LET NER=8.75 3578 INPUT 0%
1388 LET NEB=3.2 358@ GOTO 352@
139@ LET NR=13.7 3638 PRINT
l40@ LET TT=382 364@ IF U>@ THEN PRINT "DATR FRO
141@ LET YP= M FORM P35 WEEK "W
l42@ LET ¥YT=8 28660 PRINT
1438 LET ¥YNhN=02 J678 PRINT "NAME? "
144@ LET J=0 2688 INPUT A% (J)
2808 CLS 3698 PRINT A%s(J)
2818 PRINT TRAB 8 N% 3708 PRINT
2828 PRINT 3712 PRINT "“"TAX CODE? '";
2838 PRINT TRB 8. Ws% 3728 INPUT B (J)
2848 PRINT 3738 PRINT B$(J)
EBSB PRINT TREB 4: "NEXT WEEK "W+ 3748 PRINT
3758 PRINT "NAT.INS.MNO.7? *;
:BEB PRINT 3768 INPUT C%(J)
2878 PRINT """ TO RUN" 3778 PRINT C%(J)
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PN RS PR BUSINESS PR RS ST AN AT
3775 IF W=@ THEN GOTO 386@

378@ PRINT S240 LET X (uJ) =X () +Z ()
3790 PRINT “TOTAL WAGES TO DATE? S27@ LET Y (J) =X (J)

" S288 LET F=A(J) -D () —=Z (U}

380@ INPUT E (J) S298 LET UWP=WP4+F

381@ PRINT E () S30@ LET WUT=UT+Z (J)

3820 PRINT §31@ IF R(J) >@ THEN LET WN=WN3+CI
3838 PRINT “TAX TO DATE? *; .
/4@ INPUT Y (J) S32a LET Y (JY =X ()
3IBS® PRINT ¥ (J) S33@a
336@ PRINT 5340 IF “AtJ) =@ AND W<S2 THEN coT
3328 SRINT jumce- 22828y e
3 PUT A (J) SHESEK 2ol !
3900 PRINT A (J) ; D A T LYY
3910 GOTO 2988 S36@ PRINT
45@0@ LET D=D+7 S378 PRINT TAS 9 RSN ;TP
4505 IF W=@ THEN LET D=D-7 qzaa PRINT AT S, 5 ‘DEDUCT IONS ;T
4587 LET UW=W+1 AR 21 "EERSS
451@ LET P=D+7 5308 PRINT AT 6,23;P%;AT &,23-LE
4528 LET UWP=0 N STR$ INT A{J);Aid)
4538 LET UT=0 5539 PRINT "TAX".AT 7.6;FP8;AT 7.
4548 LET WN=@ -LEN STR$ INT ABS Z(J),;RABS ZiJl
4S5@ IF W=1 THEN GOTO 4840 5535 IF LEN STRS$ Z{J)>LEN STRS$ ©
4S57@ IF P>M THEN LET P=P-M 85 Z(J) THEN PRINT AT ?31@;"5"
458@ IF D<=M THEN GOTO 4620 SS1@ PRINT “INS";AT 8,6;P%;AT 8,
459® LET MA=MA+1 S-LEN STRS$ INT Did}.D{J AT 2,45
4802 IF MA>12 THEN LET MA=1 LESS

451@ LET D=D-M ssea LET G=Z (J) +D ()

462@ IF D<S OR D3>11 THEN GOTO S@ SS25 _IF LEN STRS$ G%LEH STRS ABS
@ G THEN PRINT AT 8.27; "B".;AT 10,1
Ai53@ LET MF=MF+1 ;@B
{-154.0 LET M=URAL M (MFx2-1 TO MFx2 2538 PRINT RT 8. 33_. F‘.‘E,. AT 8.,.23-LE
\ N STR$ INT RBS G ABS G
41558 LET MP=0 5540 PRINT TRHRE ¢. —————
488@ LET HT =2 5558 PRINT AT 1@.6:P%:AT 18.6-LE
467@ LET MN=@ .

1233 §; MF=1@ THEN LET YY=YY+1 ﬁ_gzgg INT ABS G ABS G, AT 10,15
4 MF=11 AND YY=(INT (¥Y.-4) ‘:IE\BL5T cC=AatJ) -

;3397252 N YA e =572 PRINT AT 10,.23;P%$;AT 18,23~
S310 LET E (J) =E (J) +R (1) :gg@qg§§N%N$ng e

5@280 LET B=02 = i

20T S1se U ¢TT AND Yl =2 THEN  gega PRINT AT 13.S; "ANNUAL TOTAL

5 5

EF BravnL’ Bhads ThUa Yo TR b Sres PRiuT tomvo ReAT 1e,18-LEH
S@S@ IF W>»3 THEN GUTD 51@@ axide

Sp6@ IF Bs(J. TO *W1Y THEN LE 5716 PRINT “"TRX'.PS;AT 1S.18-LEN

T BT=137

S870 LET B=INT ((({(BT*1&)+11.8) ~
S.2)+.5) 1@

SB88 IF BxS2»> (BT#10) +11.5 THEN L
ET B=B-.85

S@9@ GOTO Siz2a
Sie@ IF B&s(J,. TO 21 THEN LE
T BT=156

511@d LET B=INT (((BT+.899) 1288
+52) /108+.01

51l2@ IF INT A(J) >INT {(RiJ}-.5) T
HEN LET A=INT A(J) +.25

513@ IF INT BiJ)l =INT {(R{J}-.5) T
HEN LET A=INT Ai{J}Y+.75

514@ LET Di(J) =INT (AxNEA+.5) 7188
S1i45 IF Bisi(J.5)="B" THEN LET D {.

=Ilu1rl

} =INT (A*NEB+.5S) fl18@

51S@ LET C((J) =INT (Ax¥NR+.5) 7sl10@+
o iJ)

§182 IF A(J) <TT THEN LET Ci(J) =@
5154 IF RA(J) «TT THEN LET D(J) =2
S16@ LET G(J) =G (J) +D (12

5178 LET F (J) =F (J) +C (1)

519@ IF B%(J. TO 2)="W1" OR W=53
THEN GOTO S23@

5208 IF A(J) >TT THEN LET Xid)=1(X
NT ((E(J) -BxU))) *2TR

S285 IF Xi(J)} <8 THEN LET X {.) =@
S210 LET ZiJ) =X1{J) =¥ (J)

S22 GOTO S278

5238 LET Z(J) =0

S232 LET Xi(Jd) =Y (J)

5235 IF A(J)>TT THEN LET Zi{J) =IN
T (((INT (A(J)-B)) *TR)} 2128+.5) 71
ao

-----------------------------------’
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STRE INT X i{J); X ({0
57280 PRINT "INSURRANCE®” PE:AT 18,
16-LEN STRS$ INT Gi(J). & 1)

S73@8 PRINT AT 1832;"THX CODE "B
£{d, TO 4] -

S7408 PRINT “"INS.NUMBER ",;C% ()
ETS@ PRINT

S76@ PRINT TRAB 4 :N%; TRB 12:R%
s77@ INPUT %
5780 IF afs="7 THEN COPY

=798 IF e%5="5" THEN STOP

S3a8 NEXT J

Taa@a CLS

7al@ PRINT TRB 6; =
n

728 FOR J=1 TO 9

7Aa3@ IF A(J) <@ OR U}ql THEN PRT
NT CHRE (J+156) ;"= "R (J);

BE ()

T34@ NEXT J
TA5S8 INPUT Q%
Ta6@ IF as="2Z"
Tav7a CLS
7388 PRINT
n- II.II‘.YY
?BQB PRINT

e PRINT
TOTHL) ™
71ili@ LET L=4

71286 FOR J=1

713@ IF thl-a THEN GOTO 7ica
71l4@ LET L=L+1

715S@ PRINT RAT L.,@&;CHR% (J21S6) R
T g F-"P.‘F AT L.4- L.Ehl STR$ INT At
:,H(J) AT L. 18 P%.RAT L.,1&-LEN ST

THEN COPY
IJ.;U..D.: -r.u

TRB 2. "WEEK




%

RE INT Z(J):Z(J AT L.16;P%:AT L
:16-LEN STRS$ INT D(J):D(J).AT L.
S2PEIAT L,.22-LEN STRS INT C(J) .
I URT L,.29:PS:AT L.29-LEN STR%
INT (ARG -ZT) =D ;AU =Z (U) ~
D(J)
Bt :
783@ PRINT AT L.7:"TAX INSUR
2T ANCE NETT*"
r 7840 LET L=L+1
i 858 PRINT AT L.@; "EEEN" ;AT L.9;
P$:AT L.9-LEN STR$ INT WT. uT, AT
Ls19.PSIAT L ,19-LEN STRS INT WN:
iy ~NIAT L.29:P$:AT L,29-LEN STR$ I
1 NT WP WP
e 786@ LET MP=MP+UP
-E 767@ LET MT=MT+UT
1 7680 LET MN=MN+UN
# 789@ LET YP=YD+UP
b 7700 LET YT=YT+UT
& 7718 LET YN=YN+UN 3
. 772@ IF P<S OR P>11 THEN GOTOD &8
o< 7a
= 7730 LET Le=L+1
740 PRINT AT L. "RERR":RT L,S
. +PE;AT L.9-LEN STR$ INT MT;MT; AT
L L.19.P%.AT L,19-LEN STRS$ INT MM
% SMNCRAT L.29:P%:AT L.29-LEN 5TR%
s ZgT@HP;HP .
. 778 LET L=L3+1
/76@ PRINT AT L.o:"EEEE";AT L.,9;
F$;AT L.9-LEN STRS$ INT ¥YT.¥T.AT
" L.19:P%: AT L,19-LEN STR% INT YN.
E ‘NIAT L.29.P§;AT L.29-LEN STR$ I
NT YP:YP
777@ IF MF <12 THEN &S0OTO 3a87@
¥51@ INPUT @8
520 COL=
528 PRIMNT S HE] gﬁﬁLiﬂﬁ
T HL
=540 LET L =2
= 2588 FOR J=1 TG ©
580 LET L=L+1
N 387@ IF FiJ) @ THEN PRINT AT L,q
N RET)I;AT L,.18: PR AT L.ia-1LEN 53
g INT F () :F i)
S0 MNEXY o
‘ a =
= & I} L) & o
2 I ="Z" THEN COPY
288 C
sag@ P gt FOR ANOTHER WE
221@ PRINT ““"R"" TO S/UE"
5920 PRINT ""“"s5"" TO STOP"
2238 INPUT os
$24@ IF @3%="C" THEN GOTO oo
5382 IF ©%="R" THEN GOTG 293
& 59688 IF Q@%="S" THEN STOP
297 GOTO Ssae
328@ PRINT "START RECORDER AND B
y REES ""R""™ AND NEUWL INE"
. 2998 INPUT o8
S20@ SRUE "WACES
P16 CLS
22@ GOTO =ooa
Fig. 1 — sample paysiip
WEEK 4 RS co.a.1o:2
§
H 28 .74 FESmE 7T .Q4
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Y 28 .72
=54 8. 78
INSURRANCE 27«26

_ TRX CODF zZssH-
INS .NUMBER CCO .-

EERBLES

OM3 S47.-.B6

Fig. 2

IEEHDLES
LB EE S

NEXT WEEK 5
TG RUN

FOR TAX OR N.I,. CHAMNGE

<+ FOR EMPLOYEE 0ATHE CHRNGE

i FOR NEW EMPLOYEE

TO sSTOP
H2HE z uHEN DATA SHOWINGE TO
PRINTOUT
Fig. 3
EXT aup HOLE EMPLOYEE MOE.1

HAGE =

NEWL INE TnO CONT INUE

Fig. 4
EEEES
A.B8.R8LAN 1370
B.B.BROWN 213H
G .0 B0 2SE5H
C.D.DAVIS 1S5L
E.E.ERST 137L
G.E.GEREEN 188H
Fig. 5
WEEK 4 3@.4.1882
i g RN E7 T
T {EMP OTRAL)
25 11.48 @ S5.71 14.85 48,1
S8 1.5 6.67 17.12 SS9, 1=
568 17.480 9.34 23.965 740,04
4E 28.2Q 12.78 27.57 84.4d7
28 @.88 2.0 .99 Zg.e0
88 1S.98 V.77 18.93 e&5.51
[T OTHL S
THX INSURRNMNCE MET T
o 853.480 183 .33 3585 .30
<k 231.80 415.32 i429.35
' 331.80 413,32 1429, 3¢




SPECTRUMV

'ADD-DN’

ONLY £19.50 .

COMPLETE

your SPECTRUM

with our Multi-purpose

Sound Generator and Joystick-port

Board!! With one low-cost purchase you

can obtain the following outstanding improvements
to your ZX SPECTRUM:

® THREE CHANNEL sound effects. PROGRAM three
independent sounds with music, gun shots,
explosions etc

® AMPLIFICATION of the standard sound output

® PROVISION of JOYSTICK PORTS to allow simple
connection of one or two suitable joysticks (see
below].

The ‘ADD-ON’ uses the amazing AY-3-8910 SOUND

Chip, which gives you an enormous range of sound

effects. The output and volume of each channel can

be separately controlled, with gun shots, explosions,

drums etc., produced under the ‘sound envelope’,

MOST IMPORTANT TO NOTE —the.CHIP is

‘processor independent.” This means that sounds can

continue to be produced without any noticeable effect

on the speed of your programl!

The "ADD-ON’ contains its own speaker and amplifier

chip and is supplied with a cassette containing sound

demonstration routines and some sample sounds

The *ADD-ON’ simply plugs straight onto the back of

your SPECTRUM. Mo soldering is required

The "ADD-ON’ is offered at the incredibly low price of

£19.50 + VAT

COMPLETE YOUR
SPECTRUM NOW!!

JOYSTICK KITS £3.95 + VAT

To complement our exciting new 'ADD-ON’ for the SPECTRUM we
are offering low-cost Joystick Kits. Each one contains a
potentiometer-joystick, 8 fire-button and a suitable connector.

ORIGINAL SPECTRUM SOFTWARE
from PROGRAM POWER —using the ‘ADD-ON'

CABMAN (Machine Codal £3.95 + VAT

You are the owner of a fleet of yellow taxis. A rival firm competes
with you, trying to steal your fares and run you off the road, if they
can. Ten skill levels determine the number of opposing taxis, the
spead at which they drnve and the amount you aarn par L{)l"lp-&[ed
journey, MAXIMISE your earnings before you lose your entire fleet.
This program is FIRST CLASS.

ATTENTION MACHINE CODE PROGRAMMERS!

We can now offer SPECTRUM wersions of the ASSEMBLER and
DISASSEMBLER programs from ACS Software. Tha ZXB1 versions
have proved extremaly popular,

OPROERAMBBUAAMUICH

to great effect!!

ULTRAVIOLET [AssBmbler) — — - - - e £6.95 + VAT
INFRARED {Disassembler) - — — — — — — — e £5.95 + VAT
BOOKS
SPECTRUM
Overthe Spectrum oo o o g
Cambridge Colour Collection S 1. B
28 DRAGON
Mastering Machine Code on your ZXB1 __
NOT OMNLY 30 Programs _ . — — —— — &ACORN
Getting Acquainted with your ZXB1 __ _ _ £5.95
49 Expiosive Games for the ZXB1 _ . — _ _ £5.9€ DEALERS
Making theemost of your ZXB1 _ ____ _ !
Byteing Deeper inta your ZX81 _ _ __ _ 4.
The Explorer's Guide to the ZXB1 _ _ _ f
C R MOTE: We stock [and market} PROGRAM POWER

cn SOFTWARE for the BBC, ACOAN, SPECTRUM and

P L’g Wi E l-k DRAGON 32. Send S.A.E. for appropnate catalogue

@@@@@BB@@O@@@@@BB@Gﬂ@@@@@ﬂ

8/8a REGENT STREET
CHAPEL ALLERTON
LEEDS L57 4PE

Tel: (0632] 6B3186 A
WE PAY 21:1"-. HUYALTIES
FOR DRAGOMN, SPECTRUM
BBC,ATOM PROGRAMS

--1.'

©
0.
©
(=)
©
=)
3
)
)
B
©.
o

Pl i 233 550

V & H COMPUTER SERVICES
PRESENTS

SPECTRUM SPECTACULAR

(50 Programs for the Sinclair Spectrum)

And what programs! New games! Old games!
Business programs (like invoicing and sales ledger),
word processor, machine code routines, graphics. . ..

All in SPECTRUM SPECTACULAR the new book
by Roger Valentine.
SPECTACULAR VALUE AT £4.95

By the same author—

WHAT CAN | DO WITH 1K (ZX81)........... £4.95
WHAT CAN | DO WITH 16K (ZX81)......... £4.95

V & H COMPUTER SERVICES
182c KINGSTON ROAD,
STAINES, MIDDX.

TEL: STAINES 58041

Business users please note: Cur PAYROLL program is now
available for ZX81, SPECTRUM, PET, BBC and KONTRON I-‘Icac.c

vrite for details or send £2.00 for

comprehensive manual

—— DRAGON MICRO=

THE LARGEST SELECTION
OF GAMES IN THEWORLD

We stock the BIG NAMES
in Computers including

ATARI s00/800
SINCLAIR 2x 81
ZX SPECTRUM
VIC-64

and a wide range of
independent

SOFTWARE

22 OXFORD STREET, London W.1.
439 0XFORD STREET, London W.1.
52 WESTERN ROAD, BRIGHTON.
184 REGENT STREET, London W.1.
254 REGENT STREET, London W.1.

Main Computer Branches:

Also at:

z




See all our products at the ZX Microfair on Saturday 18 December!

Do your programs load from tape first time, every time?
If not, you need .

(1) THE MICROCOMPUTER USER'S BOOK OF SPECTRUM SOFTWARE (48K)
ATAPE RECORDING by Hilderbay Lid. PAYROLL £25

CONTENTS R e pe v, T POCUDENCR, Ty, Weend

ross pay & deductions from net g

A kb, R BB

(2) TEST AND ALIGNMENT CASSETTE: £4.90

Satle recorg ad acourately E Credy W I ¥ it
t 2 ’

@) Lbﬁniuc'm{::;_ e 3 e AR zx81 SOFTWARE (16-48K)

jetting the playbach BEAMSCAN Compu

Angd U

- TIME LEDGER for up io 17 employees, 200 clients. A great time-saver! £1§
(4} TAPE HECORDER £22 + £2 postage OPTIMAX A powerlul linear optimisation program. Up to 75 variables

constraints. : ' 3t £40

j PAYROLL GSimilar to the Spectrum version, but 30 empioyeeas £25
SPEC|ﬁL TAPE OFFER' STOCK CONTROL About 400 stock lines in 16K, 2000 in 48K £25
Book + alignment cassette vading aid for £11.90! CHiTICAL PATH AN#LYSIS Enter & solva S00-activity natwork in 16K

1 £15

2 At < o ,-‘.l,';',._g I anhon ELIDGET "---':.'u track of expenses & compares them with budget, 50
2 months (1} or 12 categories (1) £15 for budget | & Il {together
H ILDEHBAY LTD FFN.ﬁNCI#L PACK' Contains three programs: Mortgage, Loan, VAT, £8
Professional Software, GOLD A tantalising nture game! £6

8/10 Parkway, Regents Park, London NW1 7AA Free GOLD [me or Speclrum: with all orders of £22 or over
Tel: 01-485 1059  Telex: 22870 postmarked before 1 December!

It's easy to complain
about advertisements.

Every week, millions of advertisements appear in the press,
on posters or in the cinema.
| Most of them comply with the rules contained in the
British Code of Advertising Practice and are legal, decent,
honest and truthful.

But if you find one that, in your opinion, is wrong in some
way, please write to us at the address below.

We'd like you to help us keep advertising up to standard.

The Advertising Standards Authority.
If an advertisement is wrong,we're here to put it right.

AS.A.Ltd, Brook House, Torrington Place, London WCIE 7HN.
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HARDWARE

._

What's it all about,

Mike Salem, head of the ZX business software
firm Hilderbay, takes on the difficult task of
explaining what a computer really is, and
how it works. He also takes a look at the use
of discs and cassettes for external memory.

Techniques

| believe that you don't, and
shouldn’t, need to learn about
programming to make
effective use of a computer,
any more than you need to be
able to manufacture and repair
your car to make good use of
it. Of course, there are
advantages in being able to do
everything yourself. After you
have learnt the necessary
technigues, you'll be able to
make your computer or car do
exactly what you want it to
do, and you'll not depend upon
people of various degrees of
competence and availability to
get things done. Having said
this, you will find that even
software professionals prefer
to buy, rather than write,
software,

Processing unit

In its most primitive form, a
computer is a device which
operates upon numbers under
the control of other numbers. It
pOSSEsSSes a processing unit
(CUP, central processing unit)
which actually carries out the
numerical operations, a
memory where a mixture of
instructions and data is stored,
and some way of getting
information in from the
outsideworld, and of sending
results out.

ROM

Computers always contain
some memory which can be
copied (read) only, and not
changed (written to). This sort
of memory is known, fairly
logically, as Read Only
Memory (ROM).

The BASIC interpreter (to be

52

described shortly), is stored in
ROM in many machines,
including the Spectrum and
ZX81.

Computers must always
have memory which can be
both read and written to. It is
possible to access any
memory location of both types
of memory, immediately,
without scanning through all
the memory in order. This is
called random access.
Read/write memory is called
Random Access Memaory
(RAM]). So ROM is fixed
memory, and tells the
computer how to do what it
needs to do when running, and
RAM is changeable memory
which holds the program you
are currently running and the
intermediate results of that
program.

Memory cell

If the sequence of numbers
‘42 Q0 80 237 75 2 BO 237
74 34 0 BO' was presented to
the CPU of your Spectrum, the
computer would copy the
number in memory cell 20480
into the CPU, add to it the
number in cell 20483, and
store the result in cell 20480
{discarding the original
contents). Other computers
would interpret the resulis
quite differently. In the BASIC
computer language, which
your ZX computer uses, this
sequence of operations would
be coded LET A = A + B.

Language

After a few years of translating
human-language problems into
sequences of numbers, some
bright spark had the idea of
writing a program, (as a

sequence of numbers!), which
would read a sequence of
letters suchas LETA = A + B
and automatically translate it
into ‘42 0 80 237 75 2 BO
237 74 34 0 BO". So, this
translation program was
written, and from then on
everyone could write programs
in the more comprehensible
form, allowing the computer to
translate it into its own
language.

Translation programs were
written for many different
computers, so the line LET A
= A + B would be changed
into a different sequence of

numbers, depending on the
computer being used. The
point is that the BASIC

language itself is a computer
program. When you program a
computer in BASIC, you are
really user of a program called
an interpreter.

Why not go one level higher?
A program designed to carry
out a specific task can be
considered to be a kind of
language. The program itself
can be written either in BASIC
{for a similar, human-like
language), or directly in
number-sequence lanuage
{(known as machine language).

Basic interpreter

When the BASIC interpreter is
command, the key will have a
different meaning. For
example, it may cause
somebody’'s gross pay to be
automatically calculated from
the net pay (it is more usual to
compute the net from gross). It
is conceivable that a business
program system could be
written which would call a
payroll program as part of
itself. In this sort of hierarchal
nest of structures, it is
necessary for the user to be

familiar only with the maost

general, the highest level,
usage. Each level becomes
more specific.

Machine language allows

one to make the computer do
anything that it conceivably
can do. BASIC allows it to do
most things, but is less flexible
{albeit much easier to use). A
chess program allows a
computer only to play chess,
until a different program is
loaded. In some cases, a
computer has a program maore
specific than BASIC
permanently built in. This is
the case with dedicated word
processors and such things as
washing machine controllers.

The common insistence that
one should use a computer to
learn to wuse the BASIC
interpreter program, that is to
learn programming in BASIC,
misses the point of what a
computer is. Using the same

reasoning, why the BASIC
level, rather than machine
language? If you use a

dedicated word processor, you
don’t worry about its internal
workings. Why shouldn’t you
treat a computer running a
word processor program in the
same way?

In general, why not learn to
use a system comprising a
computer, and a set of
peripherals and software, that
make it do what you want it to
do, rather than learning
BASIC? Having said all this,
we are the first to agree that
there are many valid reasons
for learning BASIC and similar
languages, but you shouldn’t
feel that you must.

Storage

The general term ‘'mass
storage devices' (MSD) is used
to refer to means of holding
programs outside the RAM
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area of the computer. The
cheapest MSD is the humble
domestic portable monophonic
cassette recorder. There are
also ‘floppy tapes’,
controllable cassette tape
drives, and wvarious other
devices with size and price
more suitable to large
computers. Tape is cheap,
slow and inherently sequential.
That is, you have to go through
it to find your place. The more
specialised tape devices let the
computer search through the
tape to find the required item.
You have to press the buttons
on @ domestic recorder.

Floppy discs

The ather main group of MSDs
is the disc family. These range
from the Sinclair Microdrives,
through conventional floppy
discs, up to hard discs. Floppy
discs are flexible discs coated
with magnetic material. They
are permanently sealed in
square envelopes within which
they are free to rotate. They
are used in conjunction with
‘floppy disc drives’, which
contain magnetic heads which
can detect and create
magnetic patterns on the
discs. Hard discs can hold
more information than can
floppies, are much faster, and
much more expensive. A
typical floppy can hold
between 100K and 800K,
Hard discs can hold hundreds
of thousands of kilobytes of
information.

Programs must cater for the
MSDs (and other peripherals)
that they use. This can be a
problem, due to the wvast
number of different devices
around. A program designed
for tape operation will not give
its best (if it will work at all)
when used with discs. A disc
program will usually not work
with tape, Disc systems by
different manufacturers may
require different commands.

Memory

Reading from, and writing to
disc, while vastly faster than
tape handling, can be
exasperatingly slow. As
memory becomes cheaper, an
alternative is becoming
available. The computer can be
fitted with a great deal of
random access memory
{remember RAM?). For
technical reasons, most small
tomputers cannot normally
use more than 64K of memory
at a time (including the
memory in which the BASIC
interpreter is stored, and all
User memaory).

It is possible to get around

this problem by making the
machine look at one ‘page’ of
memory at a time. Pages are
smaller than 64K. Total
memory then, can be anything
you want. Values from 128K
to 512K are commuon. It is

possible to write a program
which will make paged
memory look like a disc to the
computer. The only difference
is that operation is almost
instantaneous. You simply
load the contents of the actual

disc into the add-on memory,
and then run the program
entirely in memaory. When you
have finished, you store the
whole contents of memory
back on disc.

INPUT
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CONTROL

MEMORY

OUTPUT

This diagram shows the five
basic parts of avery computer.
On the left we have the INPUT to
the computer, a keyboard, ar a
microphone, so you can speak
directly to the computer or the
compuler can read the contents
from a magnetic disc, magnetic
tape or punched card. The heart
of the computer is marked ALU
here. This stands for
ARITHMETIC LOGICAL UNIT.
The ALU carrias out the
arithmetic computation and

makes decisions. The CONTROL
UNIT simply controls the flow of
information throughout the
computer. The MEMORY
contains not only the
intarmediate and final result of
any calculations being performed
but also the information the
computer needs to carry out the
task you have given it. such as
adding two numbers. The
OUTPUT device can be any one
of & number of things such as
printed paper or the use of 8 TV-

like screen. The CONTROL UNIT
and the ARITHMETIC LOGICAL
UNIT togethar make up what is
called the CPU, the CENTRAL
PROCESSING UNIT. Many
modern microchips are &
complete CPU, and input and
output devices are added onto
this chip, plus memory to turn
the CPU into a microcomputer.
{Caption and diagram are
reproduced, with permission,
from Tim Hartnell’s book ‘The
Personal Computer Guide’,
published by Virgin Books.)
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sSpectrum

rules the
waves

Every publisher in the UK
seems to have
discovered the ¥
Spectrum, so thereis
sure to be a bumper crop
of reading matter for
Spectrum owners in the
coming months.

Our review panel have been
looking at a selection of the
Spectrum books and finds that
the standard is uniformly high
(both in terms of content and
presentation), with each book
representing value for money in
its own way.

Starting from
scratch

Three titles seem to be aimed at
common ground; the first-time
user, who knows little (if any
BASIC) and certainly knows lit-
tle about the Spectrum. These
are ‘Easy Programming for the
ZX Spectrum’ (Shiva — lan
Stewart and Robin Jones); "The
ZX Spectrum and how to get the
most out of it’ (Granada — lan
Sinclair); and ‘Programming
Your ZX Spectrum’ (Interface —
— Tim Hartnell and Dilwyn
Jones). Of course, they all tread
similar ground, but attack the
problem in quite different ways,
We feel that many inexperi-
enced users will benefit from
buying two (or even all three) of
the books, as what is unclear in
one can be illuminated by the se-
cond or third. The funniest of the
three is certainly Jones and
Stewarts’ ‘Easy Programm-
ing..." which follows on the style
of the highly successful 'PEEK,
POKE, BYTE and RAM’ title for
the ZX81, and is enlivened by a
batch of weedy cartoons.

There is no doubt, if you want
your learning leavened with
humour, that this is the title to
start with.

The book goes through all the
aspects of the Spectrum you're
likely to need in the first few
months, generally explaining
them well and clearly. The dem-
onstration programs include
some remarkable demonstra-
tion graphics, ones which are
ideal for impressing your family
and friends. Our only reser-
vations about the book, and
these reservations should not
distract you from what is
generally a very fine product, are
the first two chapters.

Bewildering

A somewhat obscure program is
‘explained’ in the first chapter,
in a way which — unless you're
a very careful or patient reader
— may leave you more bewil-
dered than in the light.

We have noticed that authors
from academic backgrounds
(like the man who wrote the
manual for the Dragon 32)
always believe that manipu-
lating arithmetic on the com-
puter is the very first thing you
need to master. Most of us start
by playing games. The exponen-
tion function we can live with-
out for a while. Despite this,
Stewart and Jones plunge into
algebra, and the hierarchy of
operations on pages eight and
nine, when we imagine many
readers really want to zap a few
aliens.

Fortunately, things improve
from this point, and chapter
three's tour of the keyboard is
the clearest of the three books
we're considering.

Readable

The book continues to improve,
in readability and interest
as it continues, almost as
though the authors were |learn-
ing about the machine as they
wrote the book, and by about
page 30 were really starting to
enjoy it.

When you're next in @ book-
store, turntopage 117, where a
blurred screen phota fails to do
justice to a particularly fine
graphics demaonstration pro-
gram, described as ‘another of-
fering of winsome beauty’. Clive
Sinclair should buy the rights to
this program, so he can run it
every time a critic mouths ‘But
it's not true high resolution’.

The book includes 26 com-
plete programs |(described as
‘prepackaged’), each of which
will amply repay the time taken
to enter them. In conclusion,
‘Easy Programming..." is a book
which will take you a long way
into the mysteries of the Spec-
trum; is written with a consis-
tent, and humourous hand; and
shares the affection the authors
feel for the computer.

For the Spectrum

lan Sinclair’s (no relation) book,
"The ZX Spectrum and how to
get the most from it’ is, in some
ways a lighter book.

To fill a third of a page with a
diagram of how to wire up a
three-pin plug hardly suggests
that the book is going to contain
much meat, but after this rather
odd beginning, Mr Sinclair gets
into his stride. Unlike the Shiva
book, which for some reason
plumped to reset all programs,
Mr Sinclair uses them direct
from the ZX printer.

The first 18 pages are used up
telling you how to connect up a
television, and get a clear pic-
ture. Necessary information per-
haps, but surely not worth that
much of the book.

Like the Shiva authors, Mr
Sinclair leaps straight into arith-
metic, but drops this after a page
or so and starts his first real sec-
tion, on using TAB and PRINT
AT,

There are only seven pro-
grams in this book which are
more than a few lines long, and
only one of them (ANIMALS) are
wou likely to run more than a few
times.

Giving ideas

Against this is the fact that
many of the sections in the book
give a tremendous source of
ideas for producing your own
programs, and the chapter ‘Roll
Your Own', which explains how
the idea of a program can be
refined and built up, and then

turned into a computer program,
is worth the cost of the book
alone.

We were, however, alittle dis-
concerted to read in the intro-
duction Mr Sinclair thanking
Clive's PR people for "the loan of
a Spectrum’ which suggests
that the author had little time to
build up real expertise on the
machine before writing the
book.

Have a look at the ‘Roll Your
Own’ chapter {from page 69),
‘Graphics’ (page 81) and
‘Sound Sense’ (page 105) to
see how well, and clearly, the
author covers his material.

Tim Hartnell, the editor of
this magazine, has been very in-
dustrious, and produced two
books for the Spectrum already.

Although he is editor, he told
us when presenting the books
for review, ‘be rude if you have
to’.

And we've tried very hard to
bel

The two books are ‘Program-
ming Your ZX Spectrum’;
published by Interface, and "The
ZX Spectrum Explored’,
published by a company which
Uncle C part owns, Sinclair-
Browne. Clive has written the in-
troduction to ‘Explored’.

‘Programming Your ZX Spec-
trum’ is the thickest of the four
books reviewed in this section,
and also the most expensive. As
a comparison, the Shiva book
has 140 pages, lan Sinclair's
has 130, ‘The ZX Spectrum Ex-
plored’ has 218 and 'Program-
ming Your ZX Spectrum’, 230.
The books each cost £5.95, ex-
cept for 'Programming Your...'
which is £6.95.

MNow for the rude bit.

Tim, and his co-author Dilwyn
Jones include many, many pro-
grams (‘over 100 programs and
routines’ the publicity material
says), but we felt many of them
were introduced a little too early
in the text, without adequate ex-
planation. At the end, the tech-
niques will be completely clear,
but some readers will have to ex-
ercise patience and enter the
programs on trust, knowing that
the reasons for all the lines will
become clear eventually.

Despite this, the book unfolds
in a fairly logical way, and con-
tains an easy-to-follow course
on BASIC, and on programming,
as well as on 'making the most
of your Spectrum’. The program
examples are, on the whole,
good, with several ‘major’ pro-
grams including Reversi (Oth-
ello), Final Circuit and Life (with,
forsomereason, two completely
different versions}. A slight bug
we found in Reversi has, we are
assured, now been corrected in
areprint, The graphics chapter is

“
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clear, and although some of the
demonstrations are not as ‘win-
some’ as those in the Shiva
book, they still provide fodder
for impressing the neighbours,

Graphics

The chapter on user-defined
graphics is particularly clear,
perhaps the clearest of all the
books reviewed, and leads into a
long, long ‘Pacman-like’ (very
vaguely Pacman-like) game
called Dotman.

This book, despite its head-
long rush at the beginning, is
certain to act as a resource
which you'll take a long time to
use up. At least one of the other
books seems more likely to be
‘exhausted’ after the first two
weeks of use.

Tim's other book, ‘The ZX
Spectrum Explored’ is really a
drawing together of the exper-
tise of a number of people, in-
cluding Jeremy Ruston, James
Walsh and Tim Rogers.

It is not designed for the first
time user, although a longish
chapter at the beginning (‘Pro-
gramming in BASIC') has been
included so you can make sense
of the computer without any
other of the guides.

Not all sections of this book
are likely to appeal equally to all
users, but no matter why you
bought your Spectrum, you’'re
probably going to be able to find
material of real interest.

2 ,—-_:.wﬁﬁ'.‘-lJlUE

Expertise

When writing each section, Tim
drew on the experience of an
‘expert’ in the field, so each sec-
tion reflects a knowledge of that
particular area which is likely to
be more concentrated and
detailed than Tim could possibly
have written on his own. The
section headings will show the
kind of material covered: Pro-
gramming in BASIC; Exploring
the Spectrum’s Colour; Explor-
ing the Spectrum’s Sound;
Using the Spectrum in Business;
Using the Spectrum in Educa
tion; Playing Games with your
Spectrum; Three-dimensional
graphics; Introduction to
Machine Code; and A guide to
Better Programming. The
appendix includes a potted ’'his-
tory of the computer’ which

moves very rapidly from Charles
Babbage to some guy called
Clive Sinclair. ‘The race to pro-
duce ever-smaller, ever-more
powerful computers was under-
way. Clive Sinclair entered that
race in the late seventies’. One
suspects that the Sinclair PR
machine helped write the
‘history’.

There are many, many pro-
grams (the business section
even includes a wvery junior
‘Visicalc'), with the best pro-
grams in the games section,

Take Advantage of your
Spectrum’'s ROM, by David
Reidy, is the first booklet looking
at the insides of the Spectrum’s
ROM. It does not claim to be a
complete book on the subject,
as we have come to expect from
lan Logan, but is rather a taster
of useful routines, where to find
them and how to use them. It is
tairly basic in its packaging and
production (handtyped) but this
is quite adequate for a quick
reference booklet.

It covers such topics as where
to put machine code on the
Spectrum, and how to enter it,
and then goes into some depth
about several useful routines in
the ROM,

Character display

Keypress detection is dis-
cussed, as well as a rather com-
plicated section on displaying
characters. We felt, here, that
the author’s rather complicated
method of calculating DF CC
was totally unnecessary. There
are also various routines to use
the BEEP facility, the printer and
attributes file,

It is not an exhaustive
coverage of ROM routines and
their uses, but certainly provides
a useful resource.

Program
compilations

There are four books we'll look
at which are collections of prog-
rams for the Spectrum.

The first, ‘'The Cambridge Col-
our Collection’ is by Richard
Altwasser, the designer of the
Spectrum. The book costs
£6.95 and contains just 20 pro-
grams. The games include
‘Maze’, ‘Lunar Landing’ and
‘Android Nim‘, with more
serious programs including
‘Home Accounts’ and ‘Calen-
dar’.

Andrew Hewson (who
answers reader’'s problems in
Sinclair User) has ‘20 Best Pro-
grams for the ZX Spectrum’ for
£7.95. The 'best programs’ in-
clude ‘Machine code editor’,
‘Index File' and ‘Duckshoot’.
Shiva has the cheapest book,
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the £2.50 'Computer Puzzles
for Spectrum and ZX81', from
the Stewart/Jones PEEK, POKE
team. The many entertaining
‘puzzles’ include ‘The wolf, the
goat and the cabbage’, ‘Queens
dominant’ and ‘The Magic
Forest’.

David Harwood (who writes
the “Young Stuff’ column in the
users’ club magazine Interface)
has produced ‘The Spectrum
Software Library — 60 Games
and Applications for the ZX
Spectrum’ for £4.95.

Although the emphasis is on
games (including ‘Checkers’,
‘Zap' and 'Galaxy Patrol'), the
‘applications’ include a
‘Renumber’ in BASIC and
‘Chequebook’.

Publishers

Books reviewed in this section
are published by the following:
Shiva Publishing Ltd., 4 Church
Lane, MNantwich, Cheshire,
CW&E 5RQ.

Sinclair Browne Ltd., 10 Ar
chway Close, London, N19
3TD.

Interface Publications, 44-46
Earls Court Road, London, W8
GEJ.

Granada Publishing, 36 Golden
Square, London, W1R 4AH.
Hewson Consultants, 60A St
Mary's Street, Wallingford,
0X10 OEL.

Richard Altwasser, 22 Fox-
hollow, Bar Hill, Cambridge,
CB3 BEP.

Hilderbay, 8/10 Parkway,
Regents Park, London, NW1
TAA.

Machine Code and
better basic by lan
Stewart and Robin
Jones, Shiva
Publishing Ltd.

This book is in many ways a se-
quel to lan Stewart and Robin
Jone's book ‘PEEK, POKE,
BYTE, & RAM’ which enjoyed
s0 much popularity as a begin-
ner's guide to the ZX81. Here
then is the what to do next, or

‘What do | do now that |I've add-
ed a 16K RAM pack’. Clearly
Stewart and Jones' answer is
‘learn how to improve your abili-
ty to program in BASIC and start
on machine code programming’.

This book is part of Shiva's
‘friendly micro’ series, and as
you'd expect, it is written in a
friendly way designed to make
you feel at ease even when
rather complex matters are be-
ing discussed. From this point of
view the book is generally a suc-
cess. About half of it is on im-
proving your BASIC and the lat-
ter half is on acquiring a groun
ding of knowledge of machine
code. The first section covers
topics such as using data struc-
tures in general, and such things
as arrays, stacks, queues and
‘trees’ in particular.

Whilst the writing style is
warm and friendly, the text may
not always be clear to all who
read it as their very next step
after ‘PEEK, POKE'. The section
on arrays, for example, contains
a host of useful information, but
one cannot help thinking that
the subject matter could have
been presented in an even more
simplified fashion. The section
which follows it on searches, is
surprisingly only three pages
long and only deals with ‘binary
searches’. A more thorough
simple guide to a wvariety of
search methods might have
been useful,

Introducing the reader to
stacks next seemed a little out of
place, although I'd acknowledge
that other readers might feel dif-
frently. It is not entirely clear,
I"d imagine, to someone without
a fair amount of experience of
computing what a stack might
be used for — and the ‘Tower of
Hanoi" example Stewart and
Jones give would not neces-
sarily have enticed me to spend
long on this section were | a
beginner. Perhaps the fact that
they are laying ground here for
their introduction to machine
code could have been made
clearer.

The central section on struc-
tured proegramming is generally
well presented and we are led
through three longish 16K pro-
grams.




BOOKS

Machine code

The last half of the book on
machine code is certainly a
worthy effort, but | am not con-
vinced that it succeded as a plain
man'’s guide to learning machine
code. The task is certainly daun-
ting, but throwing the reader
straight into HEXadecimal was
not perhaps the best approach.
Nor perhaps was introducing a
fictional central processing unit
‘which might have been built in
the 1940's, but it wasn't’.
Moreover, the first machine
code the reader is introduced to
is not machine code at all, but
half way there in pseudo
mnemonics — perhaps a little
confusing to those who know a
little about machine code
already.

All in all, then a generally
good followup to PEEK, POKE, if
not quite as successful in accord
with its aims as the earlier book.
Undoubtedly useful for those
who have gained some mastery
of their ZX81 and want to go
further, but like so many books
for popular microcomputers, |
would urge that this book be
read alongside others aimed at a
similar level.

MACHINE CODE AND BETTER
BASIC COSTS £7.50 (and is,
we feel, rather overpriced).

What can | do with

16K? By Roger
valentine :

This is the follow-up to ‘What
can | do with 1K?' by the same
author. Whereas that book's
task was to tell you how you can
achieve something worthwhile

The book starts off with a pro-
gram that may not be for every
one (a tarot card simulation), but
is certainly an excellent program
to learn the many technigues of
structuring and memory conser-
vation which Roger Valentine
suggests. The rather more
‘hands-on’ approach of this
book from it’'s beginning seems
rather better than that of
Stewart and Jones. That said |
do not imagine the authors
would be claiming to be
teaching the same things. Other
programs in this book make
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rather less explicit attempts to
teach the reader any given fact
about 'better programming’, but
rather give details as to how the
program goes about its job. This
is a pity, and perhaps Valentine
might have given a little more
discussion.

Confusing

The lack of discussion certainly
becomes apparent in the Battle-
ships program, for the reader is
asked to key in some machine
code with no introduction as to
what machine code is. Ex-
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amples like this may make this
book rather confusing for those
readers with relatively little ex-
perience,

In summary, this book cer-
tainly shows you in a practical
sense what you can do with
16K, but it may not be the best
guide to how you canuse 16K to
best advantage. Nonetheless,
many of the programs are excel-
lent, and there are many useful
hints for those who have pro-
grammed beyond Roger Valen-
tine's What can | do with 1K?
and books like it.
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with only 1K of RAM, this book
has the job of instructing us in
how to get the most from the
16K we now have access to.
The entire book is in dot
matrix print-out — probably
witha CP80or CP100, because
there are no descenders. None-
theless the text was clear and
readable. The book shares much
in common with the first half of
Stewart and Jone's book, for it
too aims to teach better pro-
gramming techniques.
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ZX81 & SPECTRUM KEYBOARDS
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E COMPLETE WITH LUXURY
CASE FOR ONLY
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at £37- 95 & £45.00 inc VAT respectively

‘5‘5 These highly professional keyboards incorporate executive buttons

.l similar to those used on top-quality computers. A repeat key

ul facilitates entering of characters much faster than is possible with a

0- conventional keyboard, thus making it particularly ideal for cursor

control and erasing. Attractive black plastic moulded case. Supplied with
12" flexible ribbon cable for connection into your computer. Not to be confused
with toy keyboards currently on the market. Other attributes as reviewed by
Tim Hartnell, ZX Computing/interface.

OTHER KAYDE HARDWARE/SOFTWARE

ZX81 4K GRAPHICS BOARD 16K GRAPHICS SOFTWARE
Thit KA ¥DE Graphics Board is probably our bast accessory yet. It fits 5
neatly insice vour ZXB1. It comes complete with a pre-programmad 4K PECKMAN — The ﬂl“l|‘,.l' true ZX version of the
Graphics ROM. This will give nearly 450 extra graphics and with the popular arcade game.

verse makes a total of nearly nine hundrad . = .

Tha KAYDE Graphics Board has facilities for esther 2K of RAM (for user SPACE INVADERS — The best version available
definable graphics) 4K of ROM or our 4K Tool Kit Chips that will be anywhere,

available shortly. All the graphics are completely software controlisd CENTIPEDE — “Inalll think this is the best
therafore they can be written into your presen mnving

progammas. Here are a tew axamples:
graphic programme

A full sat of space lnvaders —

Puckman — Bullets, Bombs RAMPACKS. .. With a difference " .
Tanks — Laser Bases and Kavde R k : il I I've yet seen  —
Alisn Ships ayde Rampacks are exceptionally stable. They Phil Garratt.
NO EXTAA POWER NEEDED don’t over-heat, lose memory, wobble or cause you
: : INTERFACE
£19.95 to lose your program. They are fully compatible with £5.95 eact

Graphic Software can only
be usad with a Graphics
board

all accessories and need no extra power, and
_ therefore will run efficiently on existing Sinclair
power supply. Simply plug them straight into the
user port at the rear of your computer. Top quality
massive add-on memory only:
18K 81 SOFTWARE £29.95 for 16K ZX81 Rampack and
3D/3D LABYRINTH £48.95 for 32K Spectrum Rampack
— /A cubit mezs that FLEXIBLE RAMPACK RIBBON CONNECTOR
has corridars which only £12.95
may go left, right, up

VIC 20 SOFTWARE
THE KAYDE VALLEY
OTHELLO

TWINKLE TWINKLE

J and down. £5.95 KAYDE PECKMAN
4K Tool Kit full of utilities to aid the programmer APPOLI S
: . . : aler SPACE ATTACK
In constructing and de-bugging E. PROM version Vic 20 de PLUS MANY MORE
for use with graphics ROM. £9.95 g
All £7.95 EACH

Overseas please add £2.50 p & p for all hardware and 75p for all software. All hardware comes fully built and
tested and complete with a 14 day money back option. PRICES INCLUDE V. A.T

SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER.

KAYDE ELECTRONIC SYSTEMS LTD.
THE CONGE, GREAT YARMOUTH, NORFOLK NR30 1PJ
TEL: 0493 57867 TELEX: 975 247 CHATCOM G

MNama: Mr/Mrs/Miss |_L l

| | |
2 |

]
|
Please allow £1.50 PEP for all Hardware S0p for all software | | | | | | J___l__,J__J,_[ J | | |

TO: KAYDE ELECTRONIC SYSTEMS LTD DON'T FORGET YOUR CAN ALWAYS ORDER ON
: R k

! DEPT.ZX12 THE CONGE, GREAT YARMOUTH, e oo !
i NORFOLK NR30 1PJ N ' i
I PLEASE PRINT E "l enclose a chegue/postal order payable to KAYDE Eectrorwe Sysfems Lid., fTor I

Qry Item Irgn_Prica Total £ *Please charge to my Access/Barclaycard/ Trustcard sccount na
! e oo SO WS W NN TSN NN
I Signature I

—

I ﬂ.tldror.;l I ! | | |. |
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First steps in

the Spectrum

Martin Wren-Hilton and Tim Hartnell outline a
couple of exercises in programming, if you've
never touched a computer before you bought

Despite what you may have
read in Spectrum’s manual, this
computer from Sinclair is actual-
ly quite easy to program. We
have the feeling that the manual
was written by a computer ex-
pert for other computer experts
to read, what with all that
rhubarb about Procrustean
assignments and calculator
stacks, it certainly seems com-
plicated. But it is not all that dif
ficult at all, as we shallsee . . .

Settingup

First of all, it would be best to
have a Spectrum in front of you.
If you have not, then you should
still be able to follow the article.
Make sure that everything is set
up, as shown on page 6 of the
Introductory Manual. If you can,
use a colour TV, otherwise a
black and white set is better
than none at all. Is everything
set up? OK, now plug the little
jack into the 9V DC socket on
the back. Did the message *’'(C)
1982 Sinclair Research Ltd"
come on? If not, then make sure
that the television is correctly
tuned in and that all the leads are
inthe correct place.

Touring The
Keyboard

Have a good look around the
keyboard and peel off the pro-
tective plastic if you have not
done so already. Each key has
about six functions — look at
“Q'" and you will see SIN in
green, Q and PLOT in white, and
ASN and a funny symbol that
means ‘less than or equal to" in
red. Press ENTER and you will
see the flashing “'K"’ cursor ap-
pear. That “K'' means that the
computer is waiting for a
keyword. The keywords are
written in white on the key (like
PLOT, DRAW and REM). Press
the key marked PRINT — it's se-
cond down, on the right. You
can see that the word PRINT has

your Spectrum.
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appeared on the screen and that
the cursor has become an "'L"".
This means that your Spectrum
is now faithfully waiting for you
to press aletter (or to change the
cursor to-a "G’", “'E* or “C").
Now is your opportunity to
become famous and see your
name on the goggle-box: type
your name. If you make a
mistake, press CAPS SHIFT and
0 this will move the cursor
back one, deleting the offending
character.

Now press ENTER. When
you press ENTER, the computer
accepts what you have just
typed and tries to do what you
have told it to do. Hopefully, and
probably to your disappoint-
ment, the computer will im-
mediately report back to you 2
Variable not found, 0:1"'. That
little exercise was to help you
get used to the keyboard. As
another exercise, press P then
type in the whole alphabet. At

the end, press ENTER twice and
try again. You will find that the
more often you try it, the faster
youget.

Now Let'sSeeThe
spectrumbDo
something Useful

At this point, it will be well
worth doing two things — (i)
Have a look over chapters 3, 4
and b of the Introductory
Manual and (ii) go and get a few
sheets of paper and a pen — you
will see what those are for later. |
hope that after doing (i), you
realise that the Spectrum can
either be used directly or pro-
grammed. If you use the com
puter directly, it does what you
tellit to do, there and then. If you
progam it however, it stores a
long series of instructions one
after the other, ready to be ex-
ecuted (RUN) later. Each pro

gram 1s made up from many
“lines’" — each line consisting
of a line number and an instruc
tion (or instructions) for the
computer 1o store and execute
one by one when the whole pro-
gramis ready to RUN.

Writing aProgram

Make sure that your Spec-
trum has nothing at all in its
memory by pulling the power
plug out of the back of the com-
puter and re-inserting 1t, or get-
ting the computer in keyword
mode, where the cursorisa K"’
and press NEW lon key A]
followed by ENTER. To start
wrnting a program, we must
begin with a line number. A line
number may be any number bet-
ween 1 and 9999, and most
people begin their programs at
line 10. So type in 10. As you
can see, the computer is still
waiting for a keyword, 50 press
the key L, as we want the word
LET on the screen (and in the
program). The cursor is now in-
dicating that it wants a letter, so
press A and you will see a little A
appear. What we want now is
the = sign on the L key, and in
order to get it, we must press
SYMBOL SHIFT and L. (If you
are not used to using shift keys
like those on typewriters, you
must press SYMBOL SHIFT and
whilst holding it down, press L,
then release L before releasing
SYMBOL SHIFT). Finally, press
1. followed by ENTER. This
should appear at the top of the
screen:

10LETa=1

If it does not, then you can
either EDIT the line by pressing
CAPS SHIFT and 1 and moving
the cursor backwards and for-
wards using SYMBOL SHIFT
and either 5 or 8, deleting where
necessary by pressing SYMBOL
SHIFT and O or NEW the pro-
gram as outlined above and start

“_
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again. Now enter the following
lines obeying the rules that yvou
have learnt so far:

28 PRIMNT 3
3@ LET a=a+i
48 IF a{:>23

The anly thing that | need to
point out is that the < =in line
40 is one key W and should not
be confused with the symbols
onkeysRandT.

Note that the line numbers go
up in 10s, This is because at a
later stage, you may wish to
enter a program line between,
say, 20 and 30, and call this in-
between line 25. What does the
program do? Press RUN then
ENTER to find out. The screen
lpoks like this:

F R o ) 1 e

TeRw]

o et it e st e ot o

N = @0 oo =J men

J00 0 [0l st st o

So how did the program
work? And precisely what did
the computerdo?

Variables

Starting at line 10, the com
puter set aside a variable called
‘a’ and gave that variable a value
of 1. Line 20 PRINTs the value
of the variable a on the screen
(note: not the letter 'a’). In line
30, the computer gets the
variable "a’, and increments it by
adding one to it. The last line
says "'if ‘a’ does not equal 23,
then go to line 20°°. We can
represent the way that the pro-
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gram works in a flowchart,
which looks like this:

LET A=1

|-| PRINT A f

LETA=A+1

YES

Do not waorry about the shapes
of the boxes — they all represent
program lines, except START
and STOP, which the Spectrum
does automatically when you
RUN the program.

TheReal Thing

From this point, let us move
to a ‘real’ program. Enter the
following,

You get INT and BRND in the first
line by pressing both the CAPS
SHIFT and the SYMBOL SHIFT
keys at once, then pressing the
keys where the needed word ap-
pears aboveitingreen.

You get AT (in line 40) by
holding down the SYMBOL
SHIFT key and pressing the 1
key. The comma comes from
the M key (you must hold down
the SYMBOL SHIFT before you
press itl, and the semi-colon
fromthe O key.

To get the word INK (which
changes the colour in which
words are printed), press both
the SYMBOL SHIFT and the
CAPS SHIFT at the same time,
then release the white CAPS
SHIFT, while continuing to hold
down the SYMBOL SHIFT. Still
holding down SYMBOL SHIFT,
press the X key, and the word
INK should appear. If it does not,
go through the process again.
Mote that there is a colon (RED
SHIFT, press the Z key) between
two halves of line 80.

In this program, the com-
puter thinks of a number from
one to fifty, and you have to
guess it. The feedback from the
computer, on how good a guess
you made, comes from the
BEEP. The higher the note, the
closer you are to the correct
guess, You'll find you soon get
guite skilled at working out what
the computer's number should
be. When you get it right, the
computer will tell you how many
goes it took you to guessit.

Once you've understood
these two simple programs, you
should be in a much stronger
position to understand the other
contents of this magazine, and
1O Write yOour own programs

; +
i@ FRINT T 3.3; INK 2;"Guess
numbksr Ui B
5@ IHPUT “Eflsr gocur gusss i
68 IF £=3 THEN GO 7D 1iCG
F8 PRINT MO, tkat was wm;ong™
328 PRUSE £8: CLS
38 BEEP 1,S5@8-ABS (a3-Cj
189 GO TO 39
_‘:‘I_.J._E_l S;RINT "wes . I was thinking
egggieﬁ;HT "It 100K uWou :b:" gu



HOME COMPUTER USERS
PRODUCT INFORMATION SERVICE

Do you want the right computer for you? Do you want the right
hardware? Or the right software? At the right price? I you're think-
ng about making a purchase but aren't sure just which product wi

suit you best why not seek a swift overall picture of what's around
from us? Simply let us know what y 3 interested in and we'll
send you a personal summary of what's available: facts, figures
suppliers, details. We'll also e e as much manufacturers
Iterature as we can and r related data we think might
be worthwhile for you. We you of any special offers we're
aware of, and even help with your order if you wish. If we don't know
ryour enquiry we'll try to find out: if we can'twe won't
take your money, Try us — we're here to help you make the right
decision g

SECONDHAND COMPUTER REGISTER

We can also help if you want to buy or sell secondhand. We keepa
register of currently available used computers and
send appropriate delails from it to every interesied en This
advertisement appears in many computer magazines, which
means a lot of people will read it. So, if you're looking for second-
hand value write and ask us. If you wani to sell, send us full details
of what you have to offer and we'll do the rest. Registration costs £4
(or £3 it the total asking price is under £100), and will be maintained
until you've sold. Each registration will be acknowledged

ALL ENQUIRIES COST £1

Please send enquiries/registrations (including cheque/PO) to

DAVID HEARTFORD
91 HIGH STREET, EVESHAM, WORCS WR11 4DT

SUPPLIERS If we haven't contacted you please write to us

ZX81 16K SPECTRUM
AWARI

¢ The ancient African game of skill, It takes 2 minutes to learn the rules but
years to master the tactics

Select the ‘Goat-herd’
thal exercises their mi

vel of play and it's an
— not their laser f

ve game for children

t the "Witch-do 2l and iIl's a threat to your sanity. We haven't

il and we wr

ADVENTURE

o Owver 200 plac re i his
data comprassic nigques

machine code game using advanced

om elements —
L explore cav

will need skill, cunnin g and a sense of humaour

{ and castles

® Evade ruthless pursuers and overcome a host of absiacles

* Multiple word commands and single letter abbreviations

* » BOTH GAMES ON CASSETTE FOR £9.95 or £5.95 EACH » »

THE CHALLENGE: £200 cash for the first correct solution to both games
Many other prizes. Details with cassette or send SAE

£500 in PRIZES

DEPT. PR2
66 LITTLEDEAN

Fo I LKADE LTD ;:ITSETDL BS17T 4UQ

Games & add-ons
for your ZX81

Space Invaders
the best you can get, with
everincreasing rate of play

Breakout

with seven bat angles to make
it really difficult

Bomber

positively addictive
Scramble

the fastest arcade-type game
available

Sorcerer’s Castle

takes you into a world of
magical adventure

Above games all supphed on cassatte
with library case

£3.95 each

NREDSER

24 Agar Crescent Bracknell Berks RG12 2BK

Tel: Bracknell (0344) 27317

'for your Spectrum
MIKEUNGEN o
asterche

The makers of the original ZX Chess have now
produced the most adventurous and enjoyable
chess program you can buy for your Spectrum

Ten levels of play + graphic display of board + can change sides or
level in midgame + set board to any position + scrolling

history of moves + copy display & history to printer at any time

+ can save game at any point + displays your moves and the
computer's + PLUS tournament-style Chess Clock on reverse!

EASILY ONE OF THE MOST POWERFU
48K ONLY *nusss musnmmrum t ONLY

Supphed on casselie. with library case £6 . 95

Write for full details of the Mikro-Gen range of programs and add-ons,
available from local stockists or direct from the manufacturers (please make
cheques/PO’'s payable to Mikro-Gen and add 40p post & packing)

the program
s forthe

real player!
A - .

A/D Converter Board

Lets you connect analogue
joysticks to the ZX81 digital
inputs. Suitable for many other
applications, easy to connect-
and itimproves RAM pack
stability!

ONLY £18.50
Joysticks

Connect via our A/D Board -
makes your ZX81 a true
programmable games
machine

DMLY £9.50 EACH
Disassembler/Monitor

An absolute must when
learning machine code -
lets you enter and run your
own code

ONLY £3.85

Suppbers of Software to Sinclair|
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SemeSSTmrsessR  EDUCATION  nmsS——
On Your Marks

ON YOUR MARKS is a suite of educational
_programs for children aged six to 10.
Written for the 16K 2X81, the programs aim
to make the maximum use of the graphics
capabilities of the computer.

Probably the most usual
feature of this software is that
it is a series of programs linked
together and loaded as one. It
uses every available byte of
the 16K memory to do this.
Why? The reason is that in a
classroom — where it has been
well tested the teacher
loads the whole suite before
the class arrives. It takes more
than six minutes but that
doesn’'t matter. Once loaded
the children can jump from one

“game’’ to another at the
press of a key. Program
selection is from a menu, error
trapped so that only the
correct numbers have any
effect.

One of the main criticisms
heard from teachers about
drill' type computer
programs is that they are
boring. Computatutor put a lot
of emphasis on visual
presentation. The authors do
not claim great originality for
the content since all
educational programs at this
level comprise of setting
guestions and checking
whether the answers are right
or wrong. What is claimed is
flair in presenting the material.

Packaging

The program once loaded
begins to run automatically, It
starts with animated graphics
which are great fun to watch
and then goes into a menu
selection page. Pressing key
ong takes you to the first
program available. You know
you have got the right program
because each one announces
itself by name using an
animated nest of boxes with
the title appearing at the
centre.

Find the key

The first program is FIND THE
KEY. Its educational purpose is
toe help children become
familiar with the keybaord. The
computer randomly selects
from either alphabetic or
numeric keys and asks the
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child to press one. Any key
pressed other than the correct
one has no effect. When the
correct one is pressed the child
is told how many seconds it
took them to find it. After ten
successful attempts the times
achieved for each key s
displayed and the child is given
the choice of trying another
batch or returning to the menu,

Frogs

Two versions of FROGS are

provided to test mental
arithmetic at either multi-
plication or addition. The

program is a development of
one by Bob Maunder in his
excellent ‘The ZX81
Companion’. The idea is that
every correct answer results in
a man jumping over stepping
stones towards his goal — a
store of gold coins which turns
to frogs as time passes. The
thrill of this game is that it is
played against a clock
counting down. In the
enhanced version, messages
are flashed on the screen to
step up the pressure as time
passes. When all the answers
are correctly answered the
user is told how well they have
done. On selecting FROGS the
child is asked if they need
instructions. Since the story is
an essential part of the
enjoyment it has to be told well
by the software. If required the
instructions are scrolled up the
screen letter by letter in a very
fascinating dispay.

Shoot the humber

In a similar way, shoot the
number has step-by-step
instructions to explain what is
expected of the user. The
game presents a target
practice in which the targets
are a set of numbers. All the
numbers are multiples of a
number which appears on the
butt of a moveable revolver.
Pressing any number will fire

the gun but the bullets are
blanks wunless the number
pressed is the one which,

multiplied by the one on the
gun, is equal to the target. If
the correct number is pressed
and the position of the gun is
opposite the target, a hit is
recorded.

Completing the suite is a
step-by-step guide to addition
in which a sum is broken down
into tens and units and the
principle of carrying over to the
next column is carefully
demonstrated.

Anagram

To balance the arithmetic, side
B of the cassette has a word
game. Anagram is played at
three levels of difficulty. The
more difficult, the longer the
words which have their letters
mixed up. Two children can
play against each other. One
enters the word while the
other is not looking. The
computer then presents it in a
jumbled up version,
Alternatively the computer will
select a word from a store in

its memory. If you give up just
type ‘‘Help’® to get the
answer.

ON YOUR MARKS. .. is

available from Computatutor,
3 Thalia Close, Greenwich,
SE10 9NA priced £6.95.

James Walsh, our
pint-sized
education reviewer,
the terror of his
school in

Loughton, takes a
look in this issue

at three

educational
packages, for the
ZX81 and
Spectrum.

In this edition | have been
asked to look at three

educational packages for the
ZX81 and the Spectrum. The

first one that I'll look at is
CALPACs new Spectrum
""JUNIOR EDUCATION""

cassette which (|l quote)
"‘contains eight attractive,
easy-to-use programs for the 7
to 11 age group, including
Maths, English, Junior Science
and History. Colour graphics

and sounds are used
extensively'’.

The other two packages are
both for the ZX81 and are
produced by ROSE
CASSETTES. | use the word

package intentionally, as both
cassettes contain no less than
6 full length programs. The
two packages that | will look at
shortly are: JUNIOR ENGLISH
1 and G.C.E. "'O" level
FRNECH.

As | said earlier (if you were
listening), | would first like to
look at CALPAC's JUNIOR
EDUCATIOMNAL cassette or the
ZX Spectrum, so here
goes:. . .

The cassette itself comes
well packaged with a specially
prepared leaflet of teachers
notes. Though they are brief,
they do give the teacher,
parent or pupil for that matter,
a reasonably good idea of what
each program aims to do and
hence whether they fit their
requirements. My only
suggestion is that some hints
on loading could be included
for the uninitiated user.

Drawing pictures

The first program is called
DRAW. The idea is simply that
you can guide a dot around the

screen and draw pretty
pictures with it. It is
reasonably advanced as it

allows you to control a number
of funtions listed below: INK,
PAFER, FLASH, BRIGHT,
OVER, INVERSE, INVISIBLE,
ON, OFF, SLOW, FAST, COPY
and ENOUGH. Though this
program holds very little
educational value as such, it is
a wvery good way for a
newcomer to find his or her
way around the keyboard, and
generally feel that they are in
control,

The second program is
called “HOMEQPHONMNES'', or
in other words, words that
sound the same but mean
different things. You are given
a sentence with a blank space
and two or three alternative
answers. You then type in the
answer that you think is right.
If wou are correct then &
graphically represented plant
will grow and if you get to the
end it will flower. If however
you are wrong it makes a
rasberry noise and goes onto
the next question. Though the
idea and application is good
there is no variety, and | feel
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that most kids of the
prospective age-group would
get bored with the same

guestions and only one special
drawing at the end. Next on
the tape is "SUB'’, which is a
basic subtraction program. It
deals with the subtraction of
larger numbers from smaller
numbers in a very
understandable way. If you get
a question right then you get a
pleasent tone and the bridge
gets a little longer. If you get it
wrong then the program will
carefully take you through the
right way of doing it. At the
end a tank will drive across the
bridge and stop if it cannot get
to the other side. A wvery
thoughtful addition is the
facility to choose how the
answer should be explained,
depending upon the way in
which the pupil has been
taught so far. This is a
reasonably good program, but
it gets rather boring after a
while.

Nature studies

“"FLOWER"' is by far the best
program on the cassette so far.
It first draws an accurate
diagram of a typical flower and
all its parts. It then goes on to
tell you what they all do and
how. It also tells you where
they all are and test you on
their location. This program is
ideal for 2nd year
science/biology pre-'0Q’ Level
course candidates, as this is a
major subject.

We now flip the cassette
over and start looking at the
second four programs.

Tables

The first program on side two
is called, quite aptly, TABLES.
You are allowed to specify a
particular table from 2 to 12,
or if you prefer then a variety
up to a specified table, (3 to
12). It will then ask you 20
questions. If you get a
question right then a bit more
of your graphic train is drawn.
If you get one wrong you hear
another raspberry tone and the
offending table is displayed.
When you have finished your
score is displayed and your
train is shown driving through
the countryside. This program
is very good, ideal for Junior
school and lower secondary
school pupils.

MNext we come to “"COMP’’
— an English comprehension
program. A sentence is given
with a blank and you have to
choose one of four words to fit
in that space. The special
value of this program is that it

allows you to enter your own
words and phrases. Again, if
you get the answer right a bit
maore of the plant is drawn, and
if you get it wrong it. .. you
guessed it, makes a raspberry
noise.

Chariots

“"ROMANS'" is a simple
question and answer program
on Roman history. If you get
enough questions right the
horse will gallop away with its
chariot. Personally | found that
this was reasonably advanced
for a Junior school and so
would be useful in Secondary
school as well.

The final program on this

cassette is called "'SPELL",
which is quite naturally a
spelling program. The

difference being that you type
in the words and clues so that
pupils can be tested. This way
a large library of words can be
built-up.

In all this is a good cassette.
There may be certain programs
that you will decide not to use,
but this is mainly due to the
incredible variety on this one
cassette. | agree with the
maximum age of 11 for the
programs, except for
FLOWERS and ROMANS,
which may be useful in
secondary schoaols.

Overall Ratings: 7/10 for
Quality: 8/10 for value.
This cassette can be

obtained for £5.50 from the
address below:

CALPAC Computer
Software, 108 Hermitage
Woods Crescent, St. Johns,
WOKING Surrey. GU21 1UF.

This is definately a
worthwhile cassette for any
junior school teaching using a
SPECTRUM in class.

Junior English 1

Junier English is one of many
educational packages from
Rose Cassettes. These
cassettes come quite well
packaged, with loading hints
on the inside of the cassette

insert, but with very little
information about the
programs themselves. In
computer circles it is not

always necessary to include
documentation, but for the
product which is not only
aimed at the computer owner
but also at the school
environment, | do feel that
some introductory notes are
helpful. CALPAC have done
this simply by including an A4
size sheet folded into an Ab
leaflet with a couple of
sentences on each program.
One small touch which | did

like about the Rose Cassettes
loading hints, was that they
included approximate loading
times for each program. This
gives the user some idea of
how many cups of coffee he or
she has got time to drink
before starting work!

Junior English is made up of
six full 7K to 12K programs all
of which are recorded once on
the cassette. It may seem a
better bet to record them
twice, but reliability is almost
100%.

Meanings

The first two programs are
called MEANINGS 1 and 2
respectively. The idea is that a
phrase or word is displayed at
the top of the screen, and
underneath are three possible
meanings. Your job is to decide
which is the correct meaning
and then type 1,2 or 3. The
program holds a large stock of
questions and answers so that
you don't get the same
questions on each RUN. The
only difference between 1 and
2 is that 2 is slightly harder
than 1.

The next program is called
PARTS OF SPEECH. The idea
is that you fill in the blank with
one of three words displayed.

The first program on side
two is called PROVERBS. It
holds 35 well-known
proverbs, such as: "'A stitch in
time saves nine''. It displays
one at a time but with a word
missing so that you have to
complete the proverb. |
particularly liked this program
because it gave a little variety
in a subject which even with
the best teacher in the World,
most people find tedious after
a while.

Learning English

We now come ta “'SIMILES",
an aspect of English which is
more popular (if that is the
right word) than most. This
time the program holds 40 well
known similes. The program
itself follows a wvery similar
format to the rest, in that you
have to fill the blank with one
of the three possible answers.

The final program is called
"ANAGRAMS''. What you
have to do is unscramble one
of 50 six-letter words. |f you
cannot get the answer simply
type 'Help® and the computer
will display the first letter of
the unscrambled word.

One particularly nice part of
each program is the 'Jackpot’
game which is played every
time you answer a question.
Though they are very basic,

there is a different one on each
program. A very important
point when using a program in
class is its' ‘uncrashability’, if
you would pardon the
expression. In other words, it
is important that the computer
checks every INPUT before it
tries to digest it. This is very
well done, as it is almost
impossible to crash without
hitting the ‘BREAK’ key.
Overall, this is a very well
thought out program and well
worth the expenditure of
£4.50 (for those studying
English at Junior School).

This and wvarious other
educational packages are
available from: ROSE
CASSETTES, 148 Widney

Lane, Solihull, West Midlands,
B91 3LH.

Rose Cassettes:
summing it up

lan Marshall of Bramhope,
Leeds, sent us this program,
with the following comments:

""Most of the teaching
programs for simple maths
seem to be of the type 13 +
14 =27, where the calculation
must be done mentally, (or
with pencil and paperl, and the
answer entered in the
sequence ‘tens’ followed by
‘units’,

“In general, this is not the
way a child is taught to add,
and the facility to add the
‘units’ and then the ‘tens’ and
enter the answer in sequence
would be desirable.

“The following program is
very simple, but it follows
what | believe is the desirable
format and offers more
sophisticated possibilities."’

The headmistress of the Carlton
and Netherfield Infants’ and
Nursery school in Nottingham,
says she believes it is important
for her pupils to familiarise
themselves with technological
developments at an early age. 50
she’s taken her ZX817 along to
school. Miss Johnson, shown in
the photograph with lan Preston
at work on the computer, says
the children use it for
multiplication and division, and
for spelling games.

““The children play number
and spelling games, and see their
namaeas printed on the screen. It is
important that they know there is
more to computers than playing
games.’’ (Photo courtesy of the
Nottingham Evening Post).

ﬂ
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FOR [EEEH

PRINT

PRINT

PRINT “TRY THE 5Surt THAT FOL
IN AY

PRINT “"FEW 3SECONDS . -THEY /R:
SIMPLE"

PRINT "RDDITION SUMS - PUT
UNITS -

PREINT " IMN FIRST, THEN THE

S@ PRINT "OR7T AWAY You &ca"

NT (BMNDx19) +1
NT (RMD*19) +1

=

o

&

r

m

-
~0mDOmnDo
UhHHEEE

W mwnmn

+5
THEN PRINT AT 1l1@.6;

e o - a

210 IF A>9 THEN PRINT AT 18.5;R
220 IF B«=9 THEN PRINT AT 11,6

2390 IF B>3 THEN PRINT AT 11.S;E
24® PRINT AT 11.7:"+"
250 PRINT AT 12.5; " --=-"
PAUSE 1QES

310 POKE 156437 ,255

320 LET Ds=INKEYS

321 IF INKEYS$=CHRS$ 118 THEN GOT
O 300

325 LET D=VRL D%

33@ PRINT aT 13.6;0C

4@ IF D=C THEN GOTO zeee

3S@ PRINT AT 1=,8; "DON-T FORGET

RN 2.5 .62

"SIMILEST
CORRECT : - 29
INCORRECT: - 1
PERCENTRGE: - 96

g f— Ty S o p—y o gy,
PP R SR R ESESEE SR R T S S

N N el YO U W oot e AL ; TG CARRAY*™
— 36@ PRINT AT 14.,8; "ANY ““TENS""
Oy asa 4P0 PAUSE 10ES
stuytle: 410 POKE 1E437,25S
snthes 420 LET E$=INKEYS$
Carsik: 425 IF INKEYS$=CHRS%$ 118 THEN GOT
pEeta=ts D 400
Blttes 428 BRINT AT aS'sE
oL e 4.4 N A 13,5;
cepats 45@ PRINT AT 13.8."
stamen
stligma
caralla 460 PRINT AT 14.8;" "
nectary S@@ IF D=C THEN GOTO 2908
fitament 518 IF C=D+(E*1®) THEN GOTO 200

= A
receptacte S2@ IF C<>D AND C<>D+ (Ex1@) THE

N GOTO S080

Mow switch orf your tape = b . it

By 2028 PRINT AT 13.5; HENN
recorder. 201@ PEINT AT 14 .5: " -AQNOTH GO7
Press ENTER to continue. E’é;%N;'FiU\EE rLaEEeE

2016 FOKE 16437 ,255
28028 IF INKEY&%="Y" THEN GOTO 98
233@ IF INKEY %$="N" THEN GOTO 6@@

8 ron pEAR {EEIRE

SPee PRINT AT 13,
4.8;"LETsS TRY TH
s

Educationald F :
SoTtuaE S@1@ PRINT AT
= SAME
20280 PRINT AT L8 "SUM AGAINT
S@30 PRAUSE 136
S@35 CLS b - -
PSEpre pistier, 928 S5TNTe50 S

S8 CLS

580AS PRINT AT 9.198; "OK MATHEMATI

BoR

- ‘:IF‘N"
& 1932 J Jd Warren E@1@ PRINT AT 1@,1@; " S0 LONG FOR
NOW"
Press e for an explanation. gggg ?;82 “MAT Z
Press ENTER to continue ==1-4x] EDTD 192 2

e R s e e Sy L S e e R N T sy, e e e e e T e s st e S e T g § e s & S e P |
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On a shoestring

Computer hobbyists who, like |
have to, -operate on a
shoesting budget, might be
interested to read about a tape
counter | adapted to fit my old
Philips cassette recorder. In
common with other ZX 81
users, | find that only good
quality audio cassettes give
consistently good LOAD/SAVE
results and in the interests of
economy | save ten or so
programs each side which
makes a tape counter an
essential piece of equipment.
Some makes of recorder,
including my Philips, do not

IX COMPUTING DEC 1982/JAN 1983

It can be difficult to find
programs on cassette
when you have a
number of them on the
same cassette, and no
tape counter on your
recorder. Nick Pearce
took the D.L.Y. approach
to the problem.

have this facility as standard.
My simple adaptation should
fit most recorders.

It is basically a counter for a

tape recorder which |
purchased from ‘Scoops’
(90p) and which is adapted to
be operated by the drive of the
cassette recorder. The only
permanent modification | made
to the cassette recorder is a
Y2 -inch diameter hole cut in the
lid.

The tape counter is mounted
on a block of wood and rests
on the lid of the cassette
recorder. A piece of rubber
tube fixed to the counter drive
pully passes through the hole
in the lid to make contact with

the cassette drive below. The
tube is flexible rubber, 8mm
outside diameter, 5mm inside
diameter, and must be a tube
and not solid since it must bear
on the annulus which drives
the cassette and not on the
central stationary stem. | used
‘araldite’ to connect the tube
to the pulley of the counter,
and a little care is needed to
ensure that it is fixed centrally,
although the rubber tube will
take up small eccentricities.

Getting tricky

The only tricky part of the
operation is to make sure the
rubber makes contact with the

cassette drive with just the
right amount of pressure — too
much and friction would slow
the cassette down. | did this by
making the tube about % inch
too long and then gluing thin
rubber pads on the underside
of the wooden block until | got
the pressure right.

| find this adaptation a great
help for locating programs on
cassette..It does not affect the
operation of the recorder;
programs | SAVED before
making it, LOAD successfully
with it in position. Cheap too,
90p and half an hours work
instead of buying a new
cassette recorder with a built
in tape counter!
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SOFTWARE

DAZZLING DISPLAYS

Richard Wright shares a machine
code routine to clear the 2X 81
screen of any character you specify,
and Paul Holmes shows us just how
exciting the outpug of the Spectrum
can be.

Clearing a Character

The following short machine
code routine clears the screen of
any occurrence of a character
you specify.

You specify the character by
poking address 16507 with its
character code,

e.g. for a £ sign you would enter
as a direct command POKE
16507,12.

To enter the machine code
enter the following program:

1 REM(33 characters)

10 LETX=16514

20 LET ASE""

30 IFA%=""THEN IN-
PUT A%

40 IFA$="S"THEN
STOP

50 POKE X,16*CODE
A$ +CODE
A$(2)-476

60 LETX=X+"1

70 LET A$=AS5(3TO)

80 GOTO 30
MNEMONIC HEX CODE Enter the codes | §
under the "HEX J\
LDB.,22 06 16 CODE”" column,.
LD A,(16507) 3A 7B 40 The routine is
LD DA 57 called RAND USR
LD HL,(D-FILE) 2A0C 40 16514.
DEC HL 2B
INC HL 23
LD A,(HL) 7E
CPD BA
JRZ,6 28 06
CP118 FE 76
JRZ,7 28 07
JR, - 11 18 F5
LDA.O 3E00
LD(HL),A 77
JR,—- 186 18 FO
DECB 05
LDAB 78
CPO FE OO0
RET 2 cs8
JR,-23 18 E9
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SOFTWARE

These programs will keep your
Spectrum

the first one, Test Card, the coarse
checked pattern in line 150 shouid
entered as graphic 'b’, and the fine
checked pattern on either side is
graphic 'a'. In the second program,
Graphics Alive-oh, just enter the

program — and stand back and watch.

=

o Jon by e
[

"l ',"""

L i) T

o
~ASGan @

PRAPER 3: OUER 1
FOR =& TO 1

appy for hours at a time. In

be

6@ FOR i=@& TOQ 2858 STEP 3

7@ PLOT &,@&d: DRAN §,175

8@ NEXT i

9@ FOR i=178 TO @ &TEFR -3

l10@ PLOT @&, DRRAE 285,31

11@ NEXT i

12@ IF j=2 THEHN PRUSE 208. B8orRD
ER 7: PRAPER 7: INK I: CLS=

13@ NEXT J

142 PRUSE 40889
LE?B BORDER @ PRPER &: IMNK 4. C
286 FOR i=-87 TG &s&8

=298 PLOT 127 .87: ORR -127,1
S@a@ PLOT 127.87: DRAW 1282,

218 NEXT i

228 FORrR =-127 T 123

38 PLAOT 127,87 ORPAl i ,-87

348 PLOT 127 .87: oRA i1 .38

258 NEXT i

36@ PRUSE Saa
Lg?ﬁ PAPER &: INRK 2: BORDER B: ¢
3ga FOR i=6 TOQ i71 S7TEFS 2

S99 PLOT f,3i:: DR\ 3§ -3 -FI 2
48& PLOT . S,i: DFEwdE -1 ,~-51 , RIS
5&13 PLOT 31,178 ODRPd -3 -5, —-FPI
428 PLOT 288 ,17E8-i oRAtd -3 .31 ;-
PI-2

438 NEXT i

dda GO TO 448
———————————— Tesl Cafd-——m—=e—a===

@& FOR i=2 TO 7

4@ POKE USSR “Cc'"+1 .1

5@ NEXT i

6@ FOR i=@2 TOQ 4 STEP 4

65 POKE USSR k%23 BIN 1182131

S8 POKE USHE b +3i+1 . BIN 1122311
B@?B POKE USR "bh"+i2,BIN 1i0g13
Ba?l POKE USSR "A"3i+3 ,BIMN 110811

868 MEXT i

9@ FOR i=@2 TD & STEPFP 2

1@ POKE USR "a"+3i ,BIN diflfifi
: POKE USSR "a”3+i+1 . 8IM Iidid@igia
11&@ NEXT i
LéEB INK 7: BORDER ®: PRPER ®: T

FOR i=1 TO 7

FOR j=1 T 3
BRIGHT

..
BRIGHT INT ii.
. 3 ; BRIGHT 1;"&

MNEXT i

INK 7
FOR i= TO §2 STEF 2

PLOT i,
IF 1433 THEN DRPAI BRIGHT 1;

i 333 THEN DRAE BRIGHT B,

220 NEXT i

23@ FOR i=22r TO =284 STEFR =2

o240 PLOT i,8: DRAL BRIGHT 1,81

25@ NEXT i

268 FOR i=B TO 174 3TER, 2

,27@ PLOT 152,i. DRAU SRISHT 1,86

28@ NEXT i

29@ PRINT AT 21,8; “Art MNor MNor
Lln s‘bd

&
BORDER 7:
GO TO 3a

BRIgHYT & B

G| 26 6 Brt
288 PRUSE 120 PRUSE
128a: BORDER &
998 STOP
9998 PAPER 7:

ORDER 7

INK I

B ——— N ———
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on't let its size fool you. You get what you don't pay for. |
If anything NewBrain is like the NewBrain comes with 24K ROM
Tardis and 32K R ompet

it may look small on th but | youtomake
inside there's an awful W

It's got the kind of features you'c : 3 figu with El ED A
expect from one of the really big business | look out of N amachine costing ter hich shou you plenty toge |
micros, but at a price of £269.95 | time fiiy
including VAT it won't give you any We've also giy
sleepless nights. 256,320, 512 and B4(
However let the facts speak for resolution, whereas most only offer a
themselves MaximLm Ay 1972 _

NOOTHER M
HAS THIS MUCH
POWER

IN THIS MUCH




oard is full-

jers and thumbs you'll

pabilities,

sto business ¢ hics
asier. With softw:

1 handle graphs, charts
nbe

it used to be strictly for the

con
things couldn't be
capabilities that c

big league

Answers a growing need.

Although NewBrain, with its optional
onboard display, 1s a truly portable micro,
that doesn't stop it becoming the basis of a
very powerful system

The Store Expansion Modules come
Inpackages containing 64K, 128K, 256K
or 512K of RAM. S, hook up four of
the 512K modules to your machine and
you've got 2 Mbytes to play with. Another
feature that'll come as a surprise are the
wo onboard V24 interfaces.

With the aigeftHElltiple
V24 meetile this allows you to run upto 32
fdchines at once, all on the same
peripherals, saving you afortune on extras.

The range of peripherals on offer
nclude dotmatrix and daisy wheel printers,
8712"and 24" monitors plus 5% floppy
disk drives (100 Kbytes and 1 Mbyte) and
3" Winchester drive (6-18 Mbytes),

As we said, thisisn'tatoy.

It doesn't stop here.

Here are a couple of extras that
deserve a special mention

The first, the Battery Module, means

you won't be tied to a 13 amp socket. And, |

even more importantly, it means you don't
have to worry about mains fluctuations
wreaking havoc with your programs

The ROM buffer module gives you a
ireedom of another sort.

Freedom to expand in a big way. It
gives you additional ROM slats; for system
software upgrades such as the Z80

| Assembler and COMAL, 2 additional V24

ports, analogue ports and parallel ports.
From now on the sky's the limit.
Software that's hard to beat.
A lot of features you'd expect to find
onsoftware are actually built into
NewBrain soyoudon'tneedtoworryabout
screen editing, maths, BASIC and graphics.
However, if you're feeling practical

' youcan always tackle household manage-

ment, statistics and educational packages.
And because NewBrain isn't all work and
no play, there's the usual range of mind-
bending games to while away spare time.

Waste ne more time.

Toget hold of NewBrain youneed go
nofurther than the coupon at the bottom of
the page.

With your order we'll include a hefty
nstruction manual so you'll know,where

| Iostart, and a list of peripherals, expansion

modules, and software so you'll know

‘where to go next.

® CFIM 5 the regustes e trade mark of Digial Research inc

rips with NewBrain's |

Yrust Fund

ANCe a2t start

I Technical Specifications
The NewBrain s a fully specified professional
computer buit to the highest standards of engin-
eering and relabiiity, Chosen by leading OEM
suppliers, Designed to faciiitate easy expansion
for use with the CP/M operating system, and
the addition of 5'4 fiexible and Winchester disks,
12 green phosphor professional standard

| monitor, 80 cps professional quality dot matrix
printer with pin addressable graphics.

2804 cpu and COP 4 20M input/output

| microprocessors. 32K RAM expandable to
2 Mbytes. 28K ROM. Dual Cassetie Ports.

UHF TV port. CCITT Menitor Port Video 40/B0
Character x 25/30 lines. 256, 320,512, 640 x 250
Pixels. Expansion Port. V24 Bi-directional Port.
V24 Printer Port. 16-character display (AD only)
Software: Enhanced BASIC (ANSIx 3.2/78)
Independent Operating System (12 device

| drivers). Multi Page Screen Editor (32 Control

Commands). Maths (10 Signficant Figures).

| Graphics (Absolute & Relative Plotting, Line & Arc |

Drawing, Shading, 20 English Language
Commands).

NewBrain,

Grundy Business Systems Lid., Grundy House,
Somerset Road, Teddington TW118TD.

of ysar

Haasesaldmaﬂjlmmw;ﬁm
list, and name and address of my nearest
stockist. []

Marme
Addrass

Postcode

EWBRAIN
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1an Turtle has

"1"' l\

contributed two fine

gyl ““uh

back ,,g-ﬁ;

ZX80 programs, which
prove you can still do a
lot with the pilot of the
Sinclair fleet. The third

great ZX80 program
comes from Andrew

Haslam.

Klingon capture

A Klingon ship is hiding behind
one of 100 stars. You must try
and trap the Klingon by shooting
the eight surrounding squares,
without hitting the Klingon. He
must be taken alive.

The display tells you where
the Klingon was one move ago.
This may or may not be his pre-
sent position, as he could have
moved.

The Klingon decides to move
in one of nine ways. He may

move to one of the eight sur-
rounding squares, or he may
stop still. The probabilities of
these actions are equal. If the
square it wishes to move to is
clear, then it will move there,
and the square it vacates will be
shown as the 'last position’ on
the display.

If the square it wishes to
move to has already been
blasted away, it will remain in
the same square.

When shooting, enter the
horizontal co-ordinate, followed
by the vertical one.

Klingon Capture Listing

10 DIM A({99)
20 LETB=RND(10)-1
30 LETC=RND{10)-1

LET A(B*10+C) =2
FORG=1T0 20

PRINT ““2""

FORI=0TO9

PRINT I;

NEXT |

PRINT

FORI=0TO9

PRINT I;

FORJ=0TO9

PRINT CHR$(20 — 7*(A(I* 10 +J) = 1);
NEXT J

PRINT

NEXT |

PRINT “LAST POS£"';C;"","";B

LET D=RND(3)- 2+B

LET D=D + (D>9) - (D<0)

LET E=RNDI(3) - 2+C

LET E = E +(E>9) - (E<O)
IFAID*10+El=1 THEN GOTO 260
LETB=D

LET C=E

PRINT *'SHOT?"

INPUT N

INPUT M

IFM=B AND N=C THEN GOTO 440
LET A(M* 10+ N) =1

FORI=—1T0 1

FORJ=-1TO1

IF B+1<0 OR B+1>9 OR C +J<0 OR C +J<9 |=0 AND
J=0 THEN GOTO 360

IF A{B+1)* 10+ C+J)=1 THEN GOTO 360
GOTO 400

NEXT J

NEXT |

PRINT *“YOU WIN"

STOP

CLS

O e e R e T R e ey T T e e e e g
70
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ZX80 PROGRAMS

410 NEXT G
420 PRINT "YOU LOSE"
430 STOP

440 PRINT “"DUMMY-YOU SHOT THE KLINGON"*

450 STOP

Snooker

This game of snooker is a two
player game. For those un
familiar with snooker, we'll ex-
plain. The game consists of pot-
ting the balls. At the start of
each break, you try and pot a
red. If successful, you gain one
point, and the right to aim at pot
tinga ‘colour’, i.e. anon-red ball.

If you are successful again,
you'll gain the number of points
the ball is worth. Once you’ve
potted a ‘colour’, you must try
for a red again and so on. This
continues until you fail to pot a
ball, and the play then passes to
your opponent.

The paint values for the balls
are as follows:

1 — red
2 — yellow

It is good policy to try and sink
the higher value balls after each
red, if vou can.

Fouls

Before any shot, a table is
displayed, giving the ball
number and the chance of pot-
ting it, from one to ten (that is,
impaossible to fairly easy). If any
ball has been previously potted,
then a P will be shown against it.

Trying to pot an already pot-
ted ball will result in a FOUL be-
ing called, and four points will be
given to your opponent.

Once ared has been potted, a
similar table will be given for the
other colours. You'll see that it
becomes easier to continue with
a break once the first ball has
been potted.

When all the reds have been
cleared, and a colour has been

390
400
410
420
430
440
450
460
470
480
490
500
510
515
520
530
540
550
560
570
580
590
600
6560
660
670
680

GOSUB 650

PRINT "COL"

FORI=2TO 7

PRINT I;*-"7;

IFC{l}= -1 THEN GOTO 470

LET C{l}= 10— 1+ RND(l}

PRINT Ci{l)

GOTO 480

PRINT P

NEXT |

PRINT “POTT?""

INPUT P

IFC{P)= —1 THEN GOTO 270
IFY=1ANDNOTP=V THEN GOTO 270
IF NOT RNDIC{P}} 1 THEN GOTO 330
LET S(2)=5(Z)+p

LETB=B+F

IF NOT ¥ =1 THEN GOTO 590
LETW=W+1

LET C{P}= -1

LETV=V+1

IFW=6 THEN GOTO 650

GOTO 120

CLS

PRINT “SCOREX";5(0);"*-";5(1)
PRINT "PLAYERZ"";Z + 1;""2BREAK~"";B
RETURN

Goif

4
6

10

20

30

40

50

60

70

80

80
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380

3 — green
brown
5 — blue
pink

7 — black

ZX COMPUTING DEC 1982/JAN 1983

taken with the last red, the col-
ours must be taken in the order
2,3,4,5, 6, and 7 (that is,
yellow, green, brown, blue, pink
and black). If they are taken out
of order, a FOUL is called.

Snooker Listing

LETZ=—1

LETW=0

LET V=2

LET X =0

LET ¥ =0

DIM Si7)

DIM C(7)

DIM R(15)

LETZ=2Z+1

IFZ31 THENLET Z=0
LETB=0

GOSUB 650
IFX=15THEN LET ¥ = 1
IF ¥ =1 THEN GOTO 390
PRINT ""REDS"’

FORI=1TO 15

PRINT [;*"-"";

IFR(l)= -1 THEN GOTO 220
LET R{l) =RND{10)

PRINT Ril}

GOTO 230

PRINT **P"’

NEXT |

PRINT “POTT?"

INPUT P

IF NOT R{P) = — 1 THEN GOTO 320
PRINT “*FOUL""
LETS{{Z=1)+11=S((Z=11+1)+4
INPUT A%

cLs -

GOTO 90

IF RND(RI{P)|>2 - 3*{B=0) THEN GOTO 350
PRINT “"MISS™

GOTO 290

LET 5{Z)=S(Z) + 1

LETB=B +1

LET X=X+1

LET RIP) = -1

Eleven-year-old Andrew
Haslam, from Rushall, Walsall,
has contributed this golf pro-
gram, which tells you which
hole you're on, and how well
you're doing. It ends with some
‘advice’ to make you a better
golfer.

Golf Listing

20

30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
180
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

PRINT, “GOLF"’

PRINT, ““**#® =

FORI=1TOS

PRINT

NEXT |

LETK=0

LETK=K+1

PRINT ““YOU ARE ON HOLE"" ;K

LET Z=RNDI(5)

PRINT *“THE BALL I1S";

IF Z=1 THEN PRINT *'IN THE HOLE"’
IFZ=2 THEN PRINT *“ON THE GREEN"'

IF Z=3 THEN PRINT "IN THE ROUGH"’
IFZ=4 THEN PRINT ""BEHIND A TREE""
IFZ=5 THEN PRINT “‘ON TOP OF A TREE"
IFZ=1 THEN LET S=1
IFZ=2THENLET S=2

IFZ=3 THEN LET $=3

IFZ=4 THENLET S=4

IFZ=5 THENLET S=5

INPUT A%

IF A% ="5"THEN STOP

CLS

IFK=9 THEN GOTO 270

GOTO 80

PRINT **YOU HAVE FINISHED""

LET D=5x9

PRINT ""YOU HAVE'';.D

IF D<10 THEN PRINT ""SEE YOU AT GLENEAGLES"’
IF D>20 THEN PRINT ""SELL YOUR CLUBS"
IF D>8 AND D<21 THEN PRINT ‘"KEEP ON TRYING"
PRINT “"AGAIN?"'

INPUT A3

IFAS="YES"” THEN GOTO 10

STOP




Sinclair ZX Specti

16K or 48K RAM...
full-size moving-
key keyboard...

colour and sound...
high-resolution

graphics...
From only

£125!

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

Then, the ZX81, With up to 16K RAM
available, and the ZX Printer. Giving mare
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81remains the
ideal low-cost introduction to computing.

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

Professional power-
personal computer price!

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

You have accesstoarange of8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

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

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

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

# ZX Spectrum

CAPS LOCK

Ready to use today,
easy to expand tomorrow

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

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

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

TRUE VIDED

G
N VIDED

Key features of the ;
Sinclair ZX Spectrum
® Full colour-8 colours each for T

foreground, background and border, |
plus flashing and brightness-intensity |
control. }

® Sound-BEEP command with variable :
pitch and duration.

® Massive RAM-16K or 4BK.

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

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

@® ASCI character set—with upper-and ':
lower-case characters. '.

f
|
i
i

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

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

® Sinclair 16K extended BASIC-
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.
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(X Spectrum software on
lassettes —available now

The first 21 software cassettes are

W available directly from Sinclair,
mduced by ICL and Psion, subjects
itlide games, education, and business/
tusehold management. Galactic
wasion...Flight Simulation...Chess. ..
istory... Inventions...VU-CALC.. VU-3D
47 programs in all. There's something
ueveryone, and they all make full use
ihe Spectrum’s colour, sound and
faphics capabilities. You'll receive a
Elailed catalogue with your Spectrum.

§9232 /network
iterface board

Thisinterface, available |ater this
=ar, will enable you to connect your
USpectrum to a whole host of printers,
minals and other computers.

The potential is enormous. And the
Eionishingly low price of anly £20is
jussible only because the operating
;r;::ms are already designed into the

— | [ — | |

inclair Research Ltd, Stanhope Road,
lamberley, Surrey GU15 3PS.
4: Camberley (0276) 685311,

The ZX Printer- The ZX Microdrive -

available now coming soon

Designed exclusively for use with the The new Microdrives, designed
Sinclair ZX range of computers, the especially for the ZX Spectrum, are setto
printer offers ZX Spectrum owners the full change the face of personal computing.
ASCIl character set-including lower-case Each Microdrive is capable of holding
characters and high-resolution graphics.  up to 100K bytes usinga single inter-

A special feature is COPY which changeable microfloppy.
prints out exactly what is on the whole TV The transfer rate is 16K bytes per
screen without the need for further second, with average access time of 3.5
instructions. Printing speed is 50 charac- seconds. And you'll be able to connect up
ters per second, with 32 characters to 8 ZX Microdrives to your ZX Spectrum.
perline and 8 lines per vertical inch. Allthe BASIC commands required for

The ZX Printer connectstothe rearof  the Microdrives are included on the
your ZX Spectrum. A roll of paper (65ft Spectrum.
long and 4in wide) is supplied, along with Aremarkable breakthrough ata
fullinstructions. Further supplies of paper  remarkable price. The Microdrives are
are available in packs of five rolls. available later this year, foraround £50.

L

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or Access or Trustcard.

Trustcard holders can call 01-200 0200 for EITHER WAY-please allow up to 28
personal attention 24 hours a day, every days for delivery. And there's a 14-day
day. BY FREEPOST - use the no-stamp money-back option, of course. We want
needed coupon below. You can pay by you to be satisfied beyond doubt —and we
cheque, postal order, Barclaycard, have no doubt that you will be.
ﬁoz Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Orduﬂ
LT Y ~ Code ltemPrice Total |
£ £
i Sinclair ZX Spectrum-16KRAMversion 100 12500 |

Sinclair ZX Spectrum-48K RAMversion 101 176500 |

Sinclair ZX Printer A SR
Printer paper (packof5rolls) 16 BB
Postage and packing: orders under £100 28.. 285 P
- ~ ordersover£100 29 495
g X Total £

I

|

|

Please tick if you require a VAT receipt_| ‘

*l enclose a cheque/postal order payable to Sinclair Research Ltd for £ a5 ‘

*Please charge to my Access/Barclaycard/Trustcard account no. I
*Please delete/complete ol P g sttt e ko il

as applicable e e g |

|Signature ’

PLEASE PRINT

[Name: Mr/Mrs/Miss | ) e e RS ] ]J

|

|

]. =2 PR A S PO TR0 T N T i S T ML 1 SN (R G ot e

l FREEPOST-nostampneeded. PricesapplytoUKonly. Export priceson application. [




Entering machine code using
tedious and slow BASIC loaders
is tiresome, and you're likely to
start looking for something to
lend a hand. Here are the latest
machine code monitors for the
Spectrum.

Disassemble
Function

One thing which every editor
needs is a disassemble option.
With this the user can check that
all the code he entered was ac-
tually the code he wanted to
enter, and by disassembling his
program he can check it against
his original listing. All three of
the editors reviewed had this
facility, some performed it in a
more useful manner by calcu-
lating the addresses for relative
jumps. Both ZX BUG and SPEC-
TRUM Monitor use ‘2’ to access
the disassemble funtion. One
point about the ZX BUG that
was annoying was that to geta
printer copy of the disassembly
you had to exit (using ‘X') then
type 'COPY'. This meant that
the X command got copied as
well, causing a break if a long
listing is needed. The SPEC-
TRUM Monitor politely asks
‘PRINTER?’ in a similar manner
to the ‘'SCROLL?' message used
in BASIC.

Instructions

The best manual by far was for
the SPECTRUM Monitor by Pic-
turesque. It was pleasantly writ-
ten and very thorough, the sort
of quality one expects when
buying a complex package like
this. By contrast the instructions
for Artic's ZX BUG were
squashed onto the back of the
cassette inlay. For the exper-
ienced user this is just about ac-
ceptable but for a newcomer to
machine code this could leave
them baffled. The commands on
all three are accessed by a single
keypress, SPDE also has an op
tional menu to refer to which can
be summoned to the screen at
any time. The instructions for
SPDE are contained in the pro-
gram and give details of the pro-
gram’s operation and how to
use It.

Both ZX BUG and SPECTRUM
Maonitor, on loading, relocate
themselves above RAMTOP and
do not depend on a BASIC
master program. This gives the
user the advantage of being able
to write programs in BASIC that
use machine code subroutines
developed on the editor. With
ZX BUG one has to be careful
because the machine code is
loaded from a dud line (a line
with a ridiculously high line
number so that it isn't listed) to
the top of RAM. That dud line is
left behind and so invisibly uses
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SOFTWARE

A littlie bug

When you're tired of
BASIC, you may turn to
machine code. Paul
Holmes looks at a
number of ‘tools’ to help
you with entering and
running machine code

raasmaLER

SFHE :hn wg TOR

et L

up 4K of

BASIC
workspace. To remove it one
must first set RAMTOP to 7100
Hex then type NEW. SPDE re-
quires a BASIC master program
and so is therefore not quite as

your

2k Pl - F
D@L+ R

- =
P LY

~C @
= d[HE

versatile.

ZX BUG, or is it SPECTRUM
BUG? I'm not sure because my
review copy had ZX BUG on one
part of the inlay, SPECTRUM
BUG on another and ZX BUG 2

[T

w 4T
+
iap,

on another part. Confusing isn't
it? ZX SPECTRUM BUG 2
(GLS!!) had the most functions
by far comprising of single and
double byte searches, break-
point system, register display,
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SOFTWARE

String entry, byte modification,
copy, byte print (on screen
only), character print and many
more. One of the commands is a
block SAVE command which
saves a block of memory in the
usual way but can only be
reloaded using the complimen-
tary LOAD command (abbrevi
ated to ‘L’). No file names are
allowed.

One feature which SPEC-
TRUM 2 ZX BUG lacked was a
Hex-Decimal/Decimal-Hex con-

useful when a byte has ac-
cidently been missed out or
when an instruction must be ad-
ded. All of the editors have
breakpoint systems. A break-
point system can insert a break-
point into your program (a point
where the program is to be ex-
ited), so you can trap errors
down to a small part of the pro-
gram. The breakpoint can be
removed and easily relocated
elsewhere.

A distinctly annoying point

& White. | say this because our
colour TV doesn’t like Spec-
trums and changes white to
green and a whole host of col-
ours to pinks, dirty greens etc.
This means that | have to use a
Black & White (| would probably
be ill otherwise), which tends to
mix the different colours into an
illegible mess.

Since each of the editors has
its own merits and demerits |
have decided to use a rating
table to assist conclusion:

SPECTRUM BUG
SPDE il

Content Presentation Documentation Loading Quirk Free
SPECTRUM MONITOR ****

L

T o EEE
"Eww "

*E A E W *

LR L
LR R - %

% E 8w

version function. In my opinion
this is a highly useful featurse,
since at sometime you are likely
to want to call your proud piece
of code from BASIC using a
Decimal number and it is highly
frustrating to have to convert it
gach time for each program or
address. Both the other two
editors included this feature
which | was pleased to see.
SPDE seemed to be lacking a
comprehensive range of com-
mands and only the actual nitty-
gritty seemed to be by machine
code subroutines.

Editing and
Debugging

Though one would expect the
editors for the Spectrumto be an
improvement on those for the
ZX81 this has not been the
case. | used Bug Byte's ZXDB
for editing and debugging
machine code on my ZX81 and
found that editor exceptional,
having a single step facility
allowing one to monitor every-
thing but the kitchen sink. It was
something of a disappointment
therefore, when | discovered
that none of the three review
packages had any such useful
features. Being able to trace
machine code step by stepis im-
mensely useful when bugs arise,
s0 | am waiting with baited
breath for Bug Byte's ASPECT
Assembler/Disassembler/Editor
which will be ready for sale by
the time you read this.

There is one improvement |
have noticed and that is that the
Editors are almost idiot proof, or
habit proof. For example, my old
editor used to crash when |
habitually used the RUB OUT
key to delete errors. All the
editors had a block move com-
mand which is very useful when
some code has to be relocated.
SPECTRUM Monitor also has an
insert command which is very
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about ZX BUG SPECTRUM 2
was that using addresses l(on
the 16K Version) 71EO Hex to
the top of memory would inter-
fere with ZX BUG and using ad-
dresses 4000-6800 Hex or so
would interfere with the loader
program so that if you typed in
some machine code on the
earlier mentioned invisible line
and then added to, or deleted
from the program, your machine
code would have moved. This
only leaves about 2K of non
moaving memory for the user
even though the invisible line
{4K) does absolutely nothing
once the program is loaded.
MNone of the Editors had the abil-
ity to search for a string more
than two characters. SPEC-
TRUM Monitor had no search
facilities at all.

It surprised me to learn that Dr
lan Logan uses SPDE since it is
remarkably short of editing com-
mands. It can basically do: Hex-
Decimal/Decimal-Hex, Block
move (in BASIC!}, List in Hex
and Characters, list as
mnemonics and Hex and that’s
all. It has no Breakpoint system,
no fills, no searches, nothing in
fact but the bare essentials. It is
a pity really because the pro-
gram itself is nicely presented
with a touch of colour here and
there and a handy menu to help.
Slowly | am getting the impres-
sion, after re-reading their letter
that lan Logan is more than mild-
ly acquainted with J.A. Camp-
bell. For instance, he has written
a quite complimentary review of
their FAST ONE, though | must
admit it is worth the cheeky title.
Makes one suspicious, doesn’t
it?

Mixing colours

SPECTRUM Monitor has a blue
background which seems fine
from both the colour TV owners
point of view as well as the Black

As you can see, SPECTRUM
Monitor has a nice, all round
quality and has outstanding
documentation which really
should be a lesson to other soft-
ware houses. It's content didn’t
quite match up to that of SPEC-
TRUM BUG but had sufficient
commands to satisfy the
average machine code enthus-
iast. SPECTRUM BUG's docu-
mentation was really poor and
though SPDE’'s was better it
was still quite sparse. SPEC-
TRUM BUG falls down on the
‘Quirk Free' rating because of
the floating RAM trouble | ex-
plained earlier. All | can say
about SPDE is that it is just a
pretty face and bad value at
£5.95 in comparison with the
other two, even if Dr Logan
DOES use it. Overall, for ease of
use and documentation, the
best buy is SPECTRUM Monitor
while if you prefer a little more
on the commands side then buy
SPECTRUM BUG and a magni-
fying glass. (You'll need it to
read the instructions!}. SPDE is
available from Campbell
Systems, 15 Rous Road, Buck-
hurst Hill, Essex, 1G9 GBL at
£5.95. Spectrum Monitor is
available from Picturesque, 6
Corkscrew Hill, West Wickham,
Kent, at £7.50. Spectrum Bug
is available from Artic Comput-
ing, 396 James Reckitt Ave.,
Hull, at £7.00

Kayde Graphics
ROm

This add-on seems virtually
identical to the dk’tronics
graphics ROM which has been
out for several months now
(even down to the ‘dk’ being one
of the araphics available in the
ROM). Presumably, as both
companies are based in Great
Yarmouth they have a deal with
each other over the product.
The ROM takes just a few
soldering connections to wire
up, and if you cannot handle a

soldering iron no doubt Kayde
would be pleased to arrange for
the ROM to be fitted. The ROM
sits in memory between 8K and
16K (that is the 8K of memory
above the internal ROM and the
start of the BASIC program
area). This area is used by a few
other devices, so check that
other peripherals you have are
not competing for this slot.
Remember, you can only have
one peripheral in any given part
of the memory map.

The ROM in fact only takes up
4K of this BK area, and in theory
vou can fill the other 4K with
either 4K of CMOS RAM (6116
chips, easily available for about
£4) or a further 4K ROM such as
the Kayde or dk'tronics toolkit
ROM.

Graphics

The Graphics ROM itself offers
some 450 extra graphics which
you can use in groups of 64 in
place of the standard graphics
set. The problem is that you can
only be in one character set in
the ROM at a time — which
means that you cannot have this
character from one of the sets of
64 and the other from another
set. They have, thankfully,
thought out the sets rather well,
so that all the Packman figures
are in one set, the asteroid ones
in another set and so on. A pro-
blem occurs when you want
lower case letters. The graphics
ROM replaces the graphics on
vour ZXB1 and because the
graphics on the 'Y’ forinstance,
is just the inverse of that on the
‘T', you cannot have both a
lower case 't on the ‘T’ key and
a lower case 'y’ on the 'Y’ key.
They get around this by putting
the odd lower case letter here
and there and leave the user to
get used to pressing an odd key
for certain letters; this is ob-
viously less than ideal. The only
true solution to this problemis to
be able to replace all the
graphics and their inverses as
does the Quicksilver board.

Concluding

A useful addition to your ZX81
then if you have no other add-on
in the 8K to 16K region and
want true games characters,
lower case letters and so forth.
Sadly though, unless you pur-
chase the extra CMOS memory
you cannot define your own
characters, which is often more
than half the fun. Perhaps either
Kayde or dk'tronics have pro-
duced a similar board (for less?)
which had only the user defin-
able capability?

The Graphics ROM is available
from Kayde, The Conge, Great
Yarmouth, Norfolk, NR3O 1PJ
for £29.95 inc VAT.
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QUOTES

Michael Orwin's £5 C
value. It contains 251 :
work, ofter plenty of variety and choice, and are fun

Your Computer, May ‘82

Michael Orwin has built a re

THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT LOW PRICES

CASSETTE 2
Ten games in Basic for 16k ZX81

Cassetle Two contains Reversi, Awarl, Laser Bases
Word Mastermind, Rectangles, Crash, Roulette
Pontoon, Penny Shoot and Gun Command
Cassette Two costs £5

CASSETTE 4
8 games for 16k

ZX-SCRAMBLE (machine code)

money software and his Cassel
well as guality Sinclair UsE\r

October ‘82

It each game was
E each | would still r
or £5...1This so
seen before on any uﬂ.r

out sounding push r

2N a separate tape and selling for
2rid them. But all on one
oney just has not been
puter.”

| wiould like 1o conclude

art o

w by saying — if you have a ZXB1 and like
chn 185 _'1[:‘I'l} su should buy Michael Orwin's cassette
4 2 extracts from ZX Computing, Oct/MNov ‘82

CASSETTE 1
(eleven 1k programs)

machine code

React, Invaders, Phantom aliens. Maze of death, Planet
lander, Bouncing letters, Bug splat

Basic

I Ching. Mastermind, Robots, Basic Hangman PLUS
Large screen versions of Invaders and Maze of Death
ready for when you get 16k

Cassette One costs £3.80

CASSETTE 3
8 programs for 16k ZX81

STARSHIP TROJAN

Ropair your Starship
before disaster strikes
Hazards include asphyxia-
tion, radiation, escaped
biglogical specimens and
plunging into a Supernova

STARTREK Thiz version of the well known space
adveniure game features variable Klingon mobility
and graphic photon torpedo tracking

PRINCESS OF KRAALAN adventure game

BATTLE Strategy game for 1 1o 4 players
KALABRIASZ wWorld's silliest
pointless complhicated rules
CUBE FRubik Cube simulator, with lots of functions
including “‘Backstep
SECRETMESSAGES
is very Txip gexi !
MARTIAN CRICKET A simple but addictive game
[totally unlike English cricket) in machine code. The
speed is vanable, and its top speed is vary fast
Casselie 3 cosls £5

card game, Tull of

This message coding program

Bomb and shoot your way through the fortified caves
GUNFIGHT
(machine code)

INVADERS
{machine code)

|
d |
GALAXY INVADERS (machine code)

Fleets of swooping and diving alien craft
SNAKEBITE (machine code)

Eat the snake before it #als you, Variable speed (very
fast a1 top speed)

LIFE (machine code)

A ZXB1 version of the well known game

3D TIC-TAC-TOE (Basic)

Played on a 4xdxd board, this is a game for the brain. It
is very hard o beat the computer at it

7 of the B games are in machine code, because this is
much faster than Basic. [Somé of these games were
prgviously available from J. Steadman)

Cassetie 4 costs £5
FUNGALOIDS (Machine code)

76

Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Road, Willesden, London NW10 9QL (mail order only please)
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that

hascolour,
glitters

In their haste

to get

Spectrum software on
the market, it appears
that some companies
have simply decided to
recycle their ZX81 stuff,

addin
squeaks from

a few little

the sound,

and an INK or PAPER or
three. Phil Garratt takes
a close look at some of
the material available,
and notes that among
the dross, gold still

shines.
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"Space Intruders”
— Quicksilva

The race to put new home com-
puters on the market is matched
only by the software companies
race to be the first to market ver
sions of the “'standards’’ — In-
vaders, Asteroids, Defender
etc. for each new machine.
There must be a strong temp
tation to put speed before qua-
lity, but fortunately Quicksilva
have produced two arcade
games for the Spectrum as good
as anything they produced for
the ZX81.

"'Space Intruders’’ is the best
version of Invaders that | have
yet seen on any home com-
puter. There are three types of
invaders, plus a wobbly
“mutant’” which you can try to
zap befare it turns into an or-
dinary invader. Each hit is mark-
ed by a little starburst, including
ones on the command ships
which cross the screen in both
directions.

The game gets progressively
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harder by speeding up and by
allowing the invaders to drop a
greater density of bombs at you.
The bombs fall at two speeds,
and you have to be on your toes
to avoid the quick ones. There
are several features to help you
win a high score — the fire but-
ton “‘auto-repeats'’, an extra
base is earned at 50,000
points, and if your base does get
hit, all the invaders’ bombs are
cleared from the screen to give
your new base a fighting
chance. In addition the game
can be “frozen'" on the screen
by pressing "'h’" and then con-
tinued with “'s’’, We didn’t have
this kind of luxury in my day —
you needed endurance to win a
high score then! Unfortunately
the program does have one bug

every hit scores 660 points
whatever kind of invader is
knocked out. | found this rather
spoilt the game for me as it made
me change my tactics since
there was no point in chasing
mutant invaders.

Excellent use is made of the

limited Spectrum sound effects

by using warbling rather than
steady tones there is no slowing
of the action. On-screen scoring
and highest score, plus a high-
score table, full use of colour,

and "‘self-play’’ demonstration
mode make this a really excel-
lent, full-featured Invaders.
“"Space Intruders’’ is £5.95
from Quicksilva, 92 Northam
Road, Southampton SO2 OPB.

“Meteor Storm" —
Quicksilva

The second of Quicksilva’'s ar-
cade games for the 16K Spec
trum is “'Meteor Storm"’, their
version of Asteroids. If you're
one of those who belittle the
“beep’’ on the Spectrum, this
program willmake you sit up and
listen. Never mind the Japanese
fifth generation computers, the
Spectrum does it already — it
talks to you! Admittedly it helps
if you amplify the sound and you
know what it's going to say
[“"'meteor alert!”’}, but it is intelli-
gible and a remarkable feat of
programming, even if it does
sound like a Dalek with a sore
throat.

There are three sizes of
meteors, the smaller ones worth
more points, and if you clear one
lot even more appear. Your con-
trols are *'6"" for anti-clockwise
and "'7"" for clockwise, ‘8" is
hyperspace (a random jump to
somewhere else on the screen,

which can be used repeatedly).
““9'" is thrust and "'0" is fire,
which has no auto-repeat, so
fortunately this game also has
the ‘hold’" and “start’’ feature
on “‘Intruders”’, allowing you to
rest your finger.

Bonus points can be won by
knocking out the enemy saucers
which appear from time to time
and start shooting at you. There
is a slow moving large one and a
quicker small one, both of which
look remarkably like raspberry
pies! Every 10,000 points
scored results in a noise which
sounds like someone treading
on a piglet's trotter, and more
importantly you get a bonus
ship.

On-screen scoring, high score
table, good sound effects and
demonstration mode complete
another winner from Quicksilva.
But watch out for low flying
raspberry pies!

“Meteor Storm’’ is £5.95
from Quicksilva, 92 MNortham
Rnad Snuthampton S02 OPR

“‘Great Britain
Limited"” —
S W Hessel

Is there anybody who doesn‘t
think they could do a better job
of running the country than the
government? Well, all you need
is 8 48K Spectrum and *'Great
Britain Ltd"" and you can find
out.

You are Prime Minister and
Chancellor rolled into one, and
you can choose whether to
represent Labour, Liberal, Con-
servative or SDP. Your task is to

juggle the economy with the aim
of staying in power for as long as
possible.

At the start of the game the
state of the nation is displayed,
with information including the
inflation rate, unemployment
and your popularity, The Coun-
try Profile tells you the number
of pensioners, children and com-
panies, plus a breakdown of the
revenue from all the various tax-
es. The Shopping Basket gives
you the current prices of
household items and the Retail
Price Index. You then get your
chance to meddle!




REVIEWS

FEFCT

The tax and duty rates are
displayed and can be amended,
as can the welfare benefits
which follow, Failure to main
tain benefits can lead to riots
and worse, so watch out. You
are also given the chance to
carry out social reforms such as
expanding the Health Service or
building new schools. As these
boosted popularity, | found it
best to time them as close to the
election as possible (a trick |
learnt from the real politicians!),
It you manage to last five years,
a General Election is held, which
usually led to me being booted
out, often in favour of some
rather odd coalitions (Labour-
Conservativel 71},

Inflation Jumping

"'Great Britain Ltd'" is a game

and not an attempt at realistic
economic forecasting. Unlike
real ite, the effect of decisions
is immediate and often drastic,
such as inflation jumping from
10% to 120% in one year. But
enough information is
presented for a player to make
very careful decisions based on
the data, if he or she wishes to
take it seriously. There are
many ways in which this game
could have been made more
realistic and sophisticated, but
the program would become
much slower to run. | think the
author has struck a good
balance, and produced a dif-
ficult and challenging game.

"‘Great Britain Limited’’ is
£5.95 from S W Hessel, 15
Lytham Court, Cardwell Cres
cent, Sunninghill, Berks.

a3
3
# O
UAT Inctcome £ 15140M
P.A.Y.E. Income £ SE208M
Company Tax Income £ S5558M
Excise Duties £ S90485HM
TOTAL INCOHME £ 149254 M
Less EXPENDITURE £ 1S7F24 1M
BRLANCE £ -7987M

a.Income Tax b1 = Jd
b.Corpn. Tax S@x
C .. VAT 15%
d.Tobacco Tax £fa.6
eg.ALCOROL Tax £4

f.FPetrol Tax £a.8

Q
3.MN0O MORE CHANGES

a.Child ALLowances
b.0OLd Age Pension

£5.5
£330

C.UnempLoyment Benefit £25
d4.NO MORE CHRNGES
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“Venture" —
G & J Bobker

ZX-Guaranteed's first foray into
the Spectrum market is ‘“Ven-
ture’’, a program made up from
seven separate games rolled in-
to one. You start with £1,000
and at each stage you may
either win some money or lose
half of what you have. The first
game is "'Duckrace”’, in which
three ducks move randomly
across the screen, and you have
to back one to arrive first, About
as sophisticated as a boiled
ducks egg, and the second part,
“‘Las Vegas'' is much the same,
You are given ten goes on a one-
armed bandit — pressing ''s"’
stops the reels, but there is no
hold feature. | can hardly think of
a better application for user-
defined graphics than a fruit
machine, but unfortunately the
program wuses flickering
numbers instead.

The third part is "‘Treasure

Hunt'" in which you have to
guess the position of the
treasure on an 8 x 8 grid, The
game is made very easy by the
clues given (e.g. “‘down and
right'’), so it's not much of a
challenge. The next game is
""Mastercode’’ again num
bers-based and a completely
routine Mastermind.

Racing cars

The fifth game, "'Track', is an
obvious conversion from the
ZXB1 — 5" and ''8"" steer a
racing car on an upward-
scrolling road. Leopards don't
change their spots, and a
flickery ZX81 game remains just
that even if it is put onto the
Spectrum. In the sixth part,

“‘Bomber"’, you have to bomb a
ZX81 before your plane crashes
intait, This strikes me as being a
rather ungrateful way to treat
the machine on which all these
programs were originally writ-
ten!
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“CASSETTE1" —
Silicon Software

“Elephants Graveyard™ is an
adventure-type game in which if
you can survive five weeks in
the jungle you will find yourself
at the legendary graveyard. You
start with 100,000 Kes (the
local currency) with which you
can purchase the assistance of
natives, as well as supplies of
food, guns and tents. Running
out of supplies or money to pay
the natives leads to an early
demise, so a careful balance has

to be found at the start. As you
progress through the jungle,
unpleasant things happen at
random — attacks by lions and
snakes, guicksand, storms, los-
ing the trail and such like.

The game looks like another
ZX81 conversion it has no
user defined graphics and very
little sound or colour. There are
some minor bugs which suggest
it hasn't been thoroughly
tested.

Also on the cassette is
““Sales”’, a marketing simulation
game for any number of players,
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it may well be that the

reign of the Sinclair

| computers is over — as
more and more low cost
systems come on the
market.

Richard Altwasser and
| Steven Vickers, the two
| principle people behind the

Rival Syst

black and white, has ZX81-
like graphics on its keys
(which tend to follow the
standard Sinclair layout, in
terms of the position of things
like the question mark, colon
and greater than signs), and is
certain to generate a lot of
interest, especially in the
education market. It appears

Spectrum, have released their
Jupiter Ace, a computer which
uses FORTH, in contrast to
most personal computers
which have BASIC as their
main language.

The Jupiter Ace looks
suspiciously like a ZXB1 with
a Spectrum keyboard. It is

that Jupiter Cantab, as the
Vickers/Altwasser company is
called, seems set to repeat
another Sinclair characteristic
— long delivery times, but this
may only be teething troubles,

Richard Altwasser.

The Japanese
invasion

A host of micros for under
£200 will be launched at the
British market in the next
three months, from
manufacturers like Casio and
Sharp, and each of these
could significantly erode
Sinclair's impressive lead.

Sinclair, however, is not
sitting idle.

Under the energetic hand of
Bob Denton, the company
Prism Microproducts, has been
pushing the £49.95 black and
white ZX81 into every outlet
it can find. Dealer ads like the
one illustrated are pushing the
Sinclair gospel hard.

After a long period with
exclusive retail distribution,
Smiths now share the shop
floor on ZXB1's with a

major ones to have the
machine include branches of
John Menzies and northern
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Oye, Oric

Tangerine have just launched
their new £99 computer, Oric
1, which will pose a much
greater threat to the Spectrum
than does the Ace, because
Oric’s specifications compare
very favourably with the
Spectrum.

A new company, called
Oric Products {funded by
British Car Auctions!), has
been set up to push Oric 1
through mail order, and
through the retail trade. The
company claims, naturally
enough | guess, that their
computer is better than the
Spectrum but think that once
Oric is seen as getting a
market lead, Sinclair will
respond by cutting the price of
Spectrum. The 16K Oric is
£99 and this will be available
by mail only. A 48K version
for £169 will be available
from retail outlets. A Prestel
modem is planned which
should sell for around £60.

Oric 1 has a Centronics

hain Wigfalls.
chain Wigtalls interface for standard printers,
St oaas s ] standard Microsoft BASIC, a
e : i 16-colour display, and what
0 g & - ; i ll' the manufacturers claim is ‘hi-
B T 2.3 | i fi sound’.
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Dragon bites hard

Although the Dragon 32
has been criticised in some
guarters for being a little
overpriced for its capabilities,
and for being built around a
relatively ‘old” ROM (much the
same as the one in the Tandy
Colour Computer, which has
been out for a couple of
years), ZX Computing editor
Tim Hartnell says the Dragon
has made quite dramatic
inroads into the popular
computer field.

Part of this inroad is due to
its wide availability, and the
way it is being pushed at the
retail level.

At a microcomputer show

in Croydon late in September,
the guantity of Dragon support
material — most notably from
Premier Publications, a major
software firm which has
started a Dragon club —
suggests that more and more
people will be attracted to the
machine, simply because the
software backup is there.

When he was recently
interviewed on BBC radio, Tim
Hartnell was somewhat
surprised to find that of the
four people in the studio —
none of whom knew too much
about computers — two were
thinking of buying a computer,
and the machine they were
planning to get was the
Dragon.

Whither Binatone?

The promised £49.95
Binatone colour computer
seems less of a figment of
some PR writer's imagination,
and more of a reality,
following the disclosure by
Binatone managing director,
Partap Lalvani, that their
computer will be built by the
Hong Kong company,
Electrophonic Corporation,
who made a name for

themselves with a low-cost
product which closely
resembled the Sony Walkman
personal cassette system.

The Binatone computer
looks like it will have a
Spectrum-like keyboard
{although somewhat larger),
but will offer exactly the same
facilities as the Dragon, which
costs four times as much.

It is understood that the
Binatone machine will be built
around the same ROM as the
Dragon.

Sschool support

To increase its direct
support to schools Sinclair has
appointed E J Arnold & Sons,
to act alongside its existing
distributor, Griffin & George. It
is also in advanced negotiation
with other leading educational’
distributors.

For the general promotion
of microcomputing in schools
Sinclair is producing, in
association with the
Educational Foundation for
Visual Aids, a special
videocassette which will be
made widely available to local
education authorities and
institutions.

Finally to coordinate its
increased activity in the
education sector Sinclair has
appointed David Park, who
was with Sinclair between
1969-79, as educational
marketing manager, and John
Wright as educational
consultant. A former primary
school headmaster, John has
been widely active in the
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promotion of school's
microcomputing.

The Department of
Industry’s ‘Micros in Primaries’
scheme was announced by
the Prime Minister on July 16.
It is estimated to be worth up
to £9 million, and will operate
from October 1 to the end of
1984. 27,000 primary
schools in the maintained and
independent sectors are
eligible for 'pound-for-pound
support’ and should apply
through their local education
authorities.

The scheme offers
packages based on three
microcomputers; Sinclair ZX
Spectrum (48K memory
version), BBC Model B and
Research Machine’'s 4802,
The Spectrum package comes
complete with ‘Horizons’
welcome tape to introduce the
computer, RS5232 interface
board, cassette recorder,
Microvitec colour monitor or
black and white TV, custom-
built tray to house the
equipment, manuals and leads.

Taking control

The new ABACUS
CONTROLLER for the ZX
Spectrum has the SAVE and
LOAD modes of the orginal
model, eliminating the tedious
swapping of plugs when
saving and loading programs
on cassette.

The added feature is the

AMP mode which switches in
the built-in amplifier and
loudspeaker to boost the weak
Spectrum sound output. The
volume can be adjusted by a
control at the rear of the unit.
The unit is powered off the
Sinclair power pack. All
connections are plug-in,
therefore no soldering is
necessary. The plugs that go
from the controller to the
cassette recorder are standard
3.5mm jack plugs. If the
customer has a DIN or any
other connection on his
cassette recorder, we will
happily supply the appropriate
plugs. The controller has
already met with great
demand and is available direct
from Abacus Electronics or
over the counter at the Buffer
Microshop in London

The new controller is priced
at £14.95. The original
controller for the ZXB1 is still
available priced at £12.00
inclusive.

The ABACUS
CONTROLLER is made by
Abacus Electronics, 186 St
Helens Ave., Swansea, West
Glamorgan, SA1 4NE.

Big growth predicted

Clive Sinclair

Whether it is Sinclair that
gets the lion's share of the
market, or some other
manufacturer, there seems no
doubt that the micro market is
going to keep growing at its
present explosive rate.

John Golding, UK manager
of Hewlett-Packard's personal
computer group, predicts that
personal computers will grow
at a compound rate of 130%
a year to 1987.

He says that by then, a
third of the £7,000 million
spent that year worldwide on

personal computers, will go on
portable ones.

Understandably, his
comments came at the same
time as he unveiled a new
computer from his own
company, the £693 HP75C
portable machine, which looks
like a shightly smaller
Spectrum, modelled after the
handheld Sharp PC-1211. It
has a single line display,
magnetic card reader, and
16K on board. Peripherals like
a full-size monitor, printer and
digital cassette unit will add
another £250 to the price.
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Going to school

Of course, Sinclair has also
got the advantage of a belated
government backing for his
computers.

Some 27,000 primary
schools are now eligible to get
government assistance in
buying a Spectrum, and
Sinclair themselves have

added extra frosting to the
government cake.

Sinclair's ‘frosting” scheme
extends the Department of
Industry’s new £9 million
‘Micros in Primaries’ project,
and is part of Sinclair's

continuing commitment to

education.
Schools ordering Sinclair’'s
ZX Spectrum personal

computer under the
government scheme will also
receive a free Sinclair ZX
Printer, a free copy of the
LOGO computer language, and
ten special discount vouchers,
valid until the end of 1984.

One voucher may be
returned with each further
order for a 48K Spectrum.
Schools may opt to use the
voucher either to obtain a £45
discount from the Spectrum’s
normal price (E£175), or to pay
the full price and receive with
their order a free ZX Printer,
worth £59.95, both prices inc
VAT. In total Sinclair's
contribution is worth up to
£15 million.

Speaking at a London press
conference, Clive Sinclair
explained: “"We were delighted
to participate in the
Department’s scheme, and
h_JIIv share its declared

‘objective, ‘to give all young

pupils experience with
technology’.

“Believing that one micro
per school is inadequate, our
scheme seeks to make
computers available at low-
cost to provide sufficient
numbers for all pupils to have
practical ‘hands-on’
experience’’.

The new offer is part of a
comprehensive Sinclair
package, covering equipment,
software, personnel and
technical support, which will
further the development of
microcomputing in primary
schoaols.

Provision of LOGO and, at
a later date, PROLOG will
make available two of the
most popular computing
languages for junior education.
At the same time, recognising
schools’ urgent requirement
for software packages, Sinclair
is cooperating with
educational specialists to
expand its own range
alongside the government
scheme's 150-program library.

Press and tell

At a recent press
conference, Sinclair
Research’s Nigel Searle
intimated that a super-low-
cost Prestel adaptor for the
Spectrum would be available
in due course. He didn't say
how much it would be, but it
sounded as if he was hinting it
could be as low as £20.00.

The press conference was
notable not for the
announcement, but more for
the impression it left in
journalist's minds that the
purpose of it was more to
discourage other people who
were working on Spectrum-
Prestel interfaces, than to
announce anything.

The announcement came at
a time when interest in the
interaction between micro
users and Prestel is increasing.

Bob Denton (already
mentioned in connection with
Prism, the company which is
flogging ZX81's to the retail
trade), has also teamed up
with Richard Heese to form a
company to set up a giant
micro database on Prestel.
They've offered user clubs
free pages in return for
providing software for the
pages.

At the same time, British
Telecom have announced that
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Crowded sceneas at the New Horticultural Hall.

New Microfair
venue a success

The ZX Microfairs, which
have suffered from
overpopulation problems in the
past, have found a venue
sufficiently big to take the
crowd — the New
Horticultural Hall, Victoria, as
this photograph of a recent,
and most successful fair,
shows.

The next Microfair will be
held at the same venue, a
week before Christmas.

they've decided to give
residential users of Prestel
‘free’ access to the system
from 6pm to Bam Monday to
Friday, from 1pm on Saturday,
and all day Sunday.

There will be no time
connect charges if the system
is accessed in these times.
The whole lot will be covered
by a quarterly subscription
charge of £5.00.

The non-business use of
Prestel has been most

disappointing to Telecom
(some sources suggest there
are less than 3,000 personal
subscribers in the whole
country) and this new price
scheme is intended to try and
bolster the systems flagging
fortunes.

If you get hold of a Prestel
system, start at Aladdin’s
Cave (page 700) and you'll
get access to a wide range of
ZX81 and Spectrum
information.

Making the most
of tape

To help owners of small
computer systems make the
best use of tape as a medium
for outside storage, Mike
Salem, head of the ZX
business software company
Hilderbay Ltd., has written and
published a book called ‘The
Microcomputer User’'s book of
Tape Recording’.

This 60-page book, which
costs £2.90, covers such
subjects as 'choosing a tape
recordings’ and one subject
of tapes’, ‘'making reliable
recording’ and one subject
sure to interest ZX81 owners,
‘loading “‘difficult’’ tapes’.
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Did | say that?

While looking through some
old magazines, a fascinating
interview with Clive Sinclair
was found.

In 1877, Uncle C, looking
dapper in tinted glasses, a
wide floral tie, and with four
wisps of hair plastered
vertically down his forehead is
quoted as follows:

“"We're not basically in the
business of the hobbyist these
days. . . although we tend to
make products which are
technologically
interesting . . . *'

Speaking of the ‘Black
Watch Disaster’, he said:
“What went wrong was one
of those things that happens
now and again, and it was
tough luck . . . "'

His comments on another
product which did not meet
full expectations, the PWM
amplifier: “"We didn't test it
thoroughly enough before we

launched it, but we soon put
that right.”’

The article, in a special
iIssue of Electronics Today
called “"Electronics Tomarrow’’
continues: “"We asked Clive if
he had got over the bad name
he once had. In the hi-fi days,
it was commaonly rumoured
that he had a 20% failure rate
on some of his products. Mr
Sinclair said: ‘True. The quality
control wasn't as good as it
should have been, there’s no
doubt about it. . . Our quality
is superb now . . "

And what about home
computers? Oh Clive, did you
really mean it when you said:
"l think there's not much use
for the computer in the
home. . .In 1984 {and
remember, he was talking in
1977) we'll be more into
computers than we are now.
We see ourselves as in on the
beginnings of computers with
the programmable calculator.
I'm sure that we will have
gone a lot further by then.'"

Machine code test
tool

‘Machine Code Test Tool' is
the title of a handsomely-
presented cassette and
booklet for the 16K ZX81
which has been prepared in
order to give practical
examples and ‘hands-on’
experience of using machine
code programs, as well as to

examing the ZX81 ROM, and
look at how BASIC programs
are stored in RAM. The
32-page booklet, written, (as
was the program) by Francis
Ainely of Oxford, seems a
careful, accurate introduction
to 2Z80-based machine code.
‘Machine Code Test Tool' is
£9.95, and is available from
F Ainely, 76 Linkside Ave.,
Oxford Ox2 8JE.

ROM-based books

Researchers at the
University of Colorado are
working on tiny ‘books’ which
are held in ROM form, and
then made available, a page at
a time to readers.

Normally, it takes a lot of
memory to hold a book,
around £150 worth of the
new, £1 64K ROM chips.

However, the boffins at the
university have decided that
the best way round the
problem is to have a ROM

which holds the 2,000 to
4,000 words which comprise
more than 90% of written
English, and a second “book’
ROM which stores the other
10% of words, and ‘calls’ the
ROM-stored ones when
needed.

With this technique, they
hope to be able to bring the
price of ROM-books down to a
point where they would be
commercially attractive. Now
if Uncle C can only get his
flat-screen telly act together,
we'll soon be ‘reading’ ROMs
on the train.

Getting jobs

Uncle C’'s company is
backing the Daily Star's 'Get
Going’ campaign to find
worthwhile jobs for teenagers.

To help and encourage
youngsters facing the ever-
growing dole queues, the Daily
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Star is giving away £10,000
to get the best ideas for
creating jobs off the ground,
and Sinclair Research has
pledged support adding
£1,000 to the prize fund.

Prime Minister Mrs
Margaret Thatcher has already
backed the scheme

Spectrum book
explosion

Every publisher in the
country seems to have
discovered the Spectrum, and
a flood of books — which is
by no means at its height is
filling specialist and general
hookshops.

The books include Shiva's
‘Computer Puzzles: For
Spectrum and ZX81' and
‘Easy Programming for the ZX
Spectrum’, both by lan
Stewart and Robert Jones:
Granada’s 'The ZX Spectrum
and how to get the most from
it"; Interface’s ‘Programming
Your ZX Spectrum’, by Tim
Hartnell and Dilwyn Jones,
and ‘The Spectrum Software
Library® by David Harwood
and Richard Altwasser's 'The
Cambridge Colour Collection’,

Of particular interest is not
only that the general standard
of presentation is improving
land our reviewers look at the
quality of the contents in the
book review section of this
issue of ZX Computing), but
also that ‘mainstream’

publishers are recognising the
potential value of having
Spectrum titles in their list,

Fontana Paperbacks will
shortly publish a book by
Harrow student Robert Speal,
on better programming on the
Spectrum and ZX81, and
Penguin Books have a title in
the pipeline,

Sinclair's own publishing
company, Sinclair Browne, has
a series of books under the
general title 'Sinclair Computer
Guides' (which include such
esoterica as ‘Computers for
Farmers'). The Spectrum title,
written by Tim Hartnell with a
foreword from Uncle Clive
himself, is ‘“The ZX Spectrum
Explored’, and as well as the
expected contents ('making
the most of sound’, 'how to
write games programs’ and
the like) includes a chapter on
3-D graphics, and one which
is intended to act as an
introduction to machine code.

FULLER ULLER FD SYSTEM |
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Sinclair Village
proves a hit
at the PCW show

Crowded stands meant happy chaos

for most suppliers in the

Sinclair Village at the
PCW show,

N




NEWS

user's clubs

The number of user clubs for
ZX enthusiasts continue to
grow. The National ZX User's
Club {44-46 Earls Court Road,
London, W8 BEJ} acts as an
umbrella club, maintaining a
comprehensive list of every
local club it can locate. The
club is giving away a book of
20 programs (10 for the
Z¥XB1 and 10 for the
Spectrum) to each new
member. One pound will get
you a sample copy of the club
magazine, plus details of the
services it offers members.

Local clubs include the
following:

The North London Hobby
Computer Club has ZX80/81
users group meeting each
Monday night from 6-8pm. It
is held at the North London
Polytechnic, Holloway Road,
London N7 i(diagonally
opposite Holloway Road tube
station). Tel:01-607 2789.

Other local groups:

® Roger Pyatt, 23 Arundel
Drive, Orpington, Kent (66)
20281

® Austin Knott, 269
Telegraph Road, Deal CT14
9EJ.

® Christopher Moeller, Gross
Kurfurstenstasse 41a, 4800
Bielefeld 1, Germany.

® Danmarks Nationale ZX80
0g ZX81 Club, Skovmosvej 6,
4200 Slagelse Dk. Denmark.

® Steve Brumby, 38 Eastfield
Road, Messingham,
Scunthorpe, South
Humberside.

® David Blagden, PO Box
159, Kingston-upon-Thames,
Surrey KT2 5YQ.

® Anthony Quinn,
Heckenrosenweg 6, 3170
Gifhorn, W. Germany.

® Conrad Roe, 25 Cherry
Tree Avenue, Walsall WS5
4LH.

® lan Watt, 107 Greenwood
Road, Clarkeston, Glasgow.

® | Palmer, 56 Meadowfield
Drive, Edinburgh. (031-661
3181]).

® [Leeds Microcomputer Users
Group. Meets fortnightly on
Thursday evening in Leeds.
New members welcome.
Contact: Paul O'Higgins, 20
Brudenell Mt., Leeds 6.
Tel:(0532) 742347 after
Bpm.

® Brunel Computer Club:
meets alternate Wednesdays,
19.00-22.00 hrs at St
Werburgh's Community
Centre. Contact: Mr R.
Sampson, 4 The Coots,
Stockwood.

® Worle Computer Club:
meets alternate Mondays,
19.00-22.30 at Woodsprings
Inn Function Rooms. Contact:
S. Rabone, 18 Castle Road,
Worle, Weston-Super-Mare,
Avon. Tel:0934 513068.

® P. Compton, 29 North
Marine Road, Scarborough,
Morth Yorks. YO12 7EY.

® Alan Gunnell, 66 Nursery
Road, Hookend, Nr
Brentwood, Essex

® Jonathan Meyer, Vanspaen
Straat 22, 6524 H.N.
Nymegen, Holland

® Raymond Betx, Chemin du
Moulin 38, 1328 Ohain,
Belguim.

® ZX Microcomputer Users
Group: Paul King, 25 Fir Tree
Way, Hassocks, West Sussex
Tel: Hassocks 4530

® The Inverclyde ZX User's
Club meets fortnightly on
Mondays at Greenock in the
halls of the Greenock Society
for the Deaf, Kelly Street.
Robert Watt (Tel: 30067
evenings) has full information.

® The Gwent Amateur
Computer Club: lan Hazell
(Secretary), 50 Ringwood Hill,
Newport, Gwent NPT 9EB.

® 7X81 Datorklubb, c/o
Kenneth Nilsson,
Drottninggarden 244, 5-261
46 Landskrona, Sweden.

® L. Henson, Z Lark Down,
Trowbridge, Wilts. BA147JX.
(Tel: Trow 67477).

® The Aylesbury ZX Computer
Club: contact Ken Knight on
Aylesbury (0296) 5181 or
write to him at 22 Mount
Street, Aylesbury, Bucks.
HP20 2SE.

@& Harlow Micro User's Club:
meetings are at Kingsmoor
House, Parringdon Road,
Harlow, from 7pm to 9.30pm
every Monday night.

® The 81 Club: Mike Hayes,
54 Oakley Place, Grangetown,
Cardiff. Tel: Cardiff 371732.
® New Brighton Computer
Club, Merseyside: 051-639
6712.

® Keighley Computer Club:
Colin Price, Red Holt, Ingron,
Keighley. Tel:0535 603133.
® Mid-Cheshire Computer
Club: Dave and Liz Clare, 222
Townfields Road, Winsford,
Cheshire,

® South Trafford Computer
Club; Contact Dave Edwards
on Manchester (061) 968
3317.

® Royston H. Wallis, 22
Mallard Crescent, Pagham,
Bognor Regis, West Sussex,
PO21 4UU. Tel: Pagham
66795.

Harrogate

The Harrogate ZX Users
Club meet at the P.H.A.B.
Club in Harrogate. Details of
the club can be got from the
Harrogate branch of W.H.
Smiths. You could also
contact Mr S. Atkinson at Flat
3, 3 Heywood Road,
Harrogate.

Belgium

P. Glenisson wants to make
his club known to as many
Belgium ZX users as possible.
The address to contact is
Priester de L'Epeestraat 14,
1200 Brussels, Belgium. Oh
yes, the name of the club is
the Belgian-Dutch
Microcomputer Association,

Orpington

The Orpington Computer
Club meets every week on
Fridays and claims to be open
365 (count 'em) days of the
year, Associate membership of
the club is available at £8.00
per annum.

For further details get in
touch with Mr J.P. Gibbon,
14, Avalon Road, Orpington,
Kent BR6 9AX.

Footy pools

Some computer games can
go cold after a while, so here
are two interesting non-games
for the ZX81. The Z4 Football
Pools Forecast and the HS
Horse Racing Forecast are two
new programs for the ZX81
16K machine that promise to
offer not only endless
entertainment but also a
chance to perhaps win the
pools or bring in a big win on
the horses.

These large and well-
documented packages are
data or form processing and
analysis systems that are
simple and easy to use. You
simply enter the performance
of the football teams, for
example, and your ZX81 will
analyse all your input,
including an interpretation
based on your own hunches or
inside information, such as
‘star player has broken leg’,
and it will output its's analysis
of wins, draws, homes,

aways, and so on. All you
have to do, the suppliers tell
us, is to fill in the coupon and
decide what to do with all that
money!

The H5 Horse Racing
Forecast Program works in a
similar way. Once you have
put in the merits, form,
performance of any number of
horses in any particular race,
the options for you to back
are displayed. Another tip
from Holly Products, the
supplier ‘Don’t tell your
bookmaker, he might not pay
out with all that memory
giving you an unfair
advantage’.

The man behind these
complex statistical analysis
programs is Professor George,
an expert and lecturer on
Statistics and how to make
them work to provide useful
and interesting results like
‘What might win the 2.30 on
Saturday’'. That's useful!

The Z4 Football Pools

Forecast and the HS Horse
Racing Forecast Programs are
available, fully documented,
from: Holly Products,
Blackthorn House, Dukes
Lane, Gerrards Cross, Bucks,

Expandable RAM

A new RAM pack, called
the ZX-Panda, comes with
16K on board. It can easily be
upgraded to become a 32K
RAM, by the addition of an
expansion module which fits
inside the ZX-Panda case.

There are no ‘mating
problems’, because the case is
contoured to the ZX81 for
stability. No wobble problem
here. The 18K unit is £25.00,
with 16K expansion module at
£19.95, and the two
together, giving 32K, is
£39.96.

Details from Stonechip
Electronics, Unit 4, Hoskins
Place, Watchetts Road,
Camberley, Surrey.
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| Make sure you get every issue of ZX Computing —
Now bi-monthly! Zx
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In the last issue of ZX Computing, we outlined
our competition. You were asked to write a 1K
ZX81 BASIC program, which had something to
do with trains (1), to win either a printer, or one
of five sets of the great Psion/Sinclair software.

We were most gratified by the
response. Hundreds of entries,
many of them showing that a
great deal of time and trouble
had been spent in creating
aoriginal programs which,
however thinly, had some link
with trains.

winning Program

The first prize, and winner of the
ZX Printer, is John Penney of
Newton-Le-Willows, Mersey-
side, for hisimaginative program
in which you are running along
the top of an infinitely long train
which is going under a bridge to
the right of the screen. You have
to run along the track (using the

“5'" key), and jump over the
gaps between carriages (using
the "7 key). When you finally
misjudge, the number of car-
riages you've jumped is shown.

Runners-up

The five prizes of sets of Psion’'s
superb software for the ZX81
(which is available from Sinclair
Research) go to, (in no particular
order ot merit}:

— Members of the Periton Mead
School Computer Club, for their

program ‘Arithmetic Point
Duty’.

— Nick Telfer of Whitehaven,
Cumbria, for "Tay Bridge

Disaster’, which was suggested

by his nine-year-daughter, who
owns the ZX81.
MNorman Martin of Kempshott

for his ‘Signalman’ program.

— Paul Caris for his game {which
we found extremely difficult to
finish with even a tiny profit) to
run a railway company; and

- D A Stanford, Kinross, for his
program in which you have to
keep a steam-driven train going,
by feeding coal into the boiler,
without blowing up the boiler.

Congratulations, your prizes
are on their way to you. Special
mention, for programs which
nearly made it into the winners’
list, for Karri Kaksonen of Fin-
land (‘Transportation’), N
Howard of Roydon (‘Inter-city
Tape Hunt'), A Johnson, Seaton
Ross ('Track Layer’), T J Allan,
Hampton (' Shortest route onthe
Circle Line') and David Picker-
ing, Bordon (‘Build the Line'l.
Here are the winning programs:

TRAIN ROBBER —
John Penney

Run along the train with the *'5""
key, jump gaps between car-

riages with the **7'". If you gat
carried to the right of the screen,
where the low bridge is, the
game ends, and the number of
carriages you've jumped is
shown

. .
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THE WINNERS

S LET C=NOT PI

i@ LET Y=IMT PT

1S LET X=¥%

22 LET As=" I
s T e

25 LET As="W"+a% T =i

3@ IF PRNEG:.8 RHND SEixi oz T
EM LET agi=zy=" "

35 PRINT AT Y.X;™ =

480 LET M=¥41+1-{ThiWE =z "=

485 IF X:»3@ THEWN GOTO UaL "as"

S@ PRINT AT 4. 0:R%.RT Y. X "%

55 IF Bf(X1i)="" " THEM 20TO un
L "mgas

B8 IF IMKEY &= IHEM SO0TO YAl

65 LET C=C+1

7@ GOTO 25

?SIPRI“T AT Y, X “,AT usL T2’

AT _URL
50 LET As="

92 GOTO uAL
95 PRINT O

¥

STEAM POWER —
D A Stanford

You are driving a steam train.
There are B0 cwts of coal in the
tender and the boiler pressure is

200 psi. You have to travel for
200 miles, adding coal when
needed. Too little, and the train
will stop; too much and the
boiler will explode. Can you
make it for 200 miles, without
running out of coal?

=2 LET C=CODE v

3 LET D=SIN PZI

2 LET [=go°E “cos

= =17 =D

5 LET F=pD

15 CLS
_ 1S PRINT “CORL STORE™,C, "BOILE
R FRESSURE™, DISTHNCE GONE ™ ,D,
“SREEDRT LU, , ) MACT ION?Y

1?11F PHUAL "382" THEN GOTO FE
f= =4 e

- i35 IF DY»CODE *“LGs THEN SDTO

PEEK SIN PI

1S IF PUAL U158 AND C=SIN I

ANGC W=SIN PI THEN GuTa COLE “CO
=28 INPUT R i
A2 IF S<xRAB5S INT R OR RAXP [T,

{R=COCE "™ OND C=5SIN PI) THEHN =

QT? CobDE "=
28 LET F=F-RNO+ {(CO ™

ND A=CODE % -3 DF \CORE “w NN A

g ne.FET C=C-(CORE “EF™" AND A-COD
ol
&2 LET P=P-{Us18) 5s2+F % SEN
7@ LET V=u+{ (1@ AaND U(QE; RNnF

A=2) - ({12 anND V>8) AmWDd A=3)

é:.‘ﬂ ‘:‘T V= AND Dyulgi 3= =2 s

S8 LET pDaxD4+U /10

189 GGTD PIXPI

200 == INT

211 PRINT "succéas“

_EE EETD UCiL “sagt

2290 1INT “"BOILER EXPLODES"
Ve FOKE URL 16410 .SGN PT
RUN A RA“.ROAD == much you'll charge passengers

Paul Caris

Just enter the number of trains
you want to buy, and then how

for a 50 mile trip {you get four
months to break even, or make
money) and see how clever your
decisions were.

12 LET A=1920005

28 FRINT "NO. OF TRAINS AT £16
aaa *;

I8 INPUT B

48 RPRINMT B

S8 LET C=1(B#x2Z22380) +5099

6@ LET D=EBxl0bll

A LET E=R-D

80 FOR X=1 TO 4

ga LET E=E-C

128 LET q_lzla

118 PRINMT TICKET PRICE IM £
128 INFPUT F

138 PRINT F

148 FOR Y=1 TO B

1598 LET InT IRMNDEZFY +1

1608 LET H=INT {(BMDz:i309808-31 1 & {
Sag s 12

178 LET d=ud3H
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THE WINNERS

1880 NMEXT Y

_LQEI PRINT "NO. OF PRESGEMNGERS=
"BEI LE"‘" n=F=J

218 LET E=E+K

228 IF A{=E THEHN PLRINT T"PROFIT=
£, E-A

REBB IF A*»E THEN PRINT "LOSS=£";

248 NEXT_ X

258 PRINT "“"RASSETS=£";E

from the left ("'*"'), while you
have no control over those from
the right (*'$"’). You must never
allow a train in the central area
while another train is approa-
ching. You win if you get 20
trains safely across.

SIGNALMAN —
Norman Martin

There are two tracks leading into
a tunnel from each end, but only

one track is inside the tunnel.
You control the entry of trains

U=uaL

IEEB If+b{}3 OR IMKEY&S<:"" THEHN
- R =

Ji@ IF D:*¥ THENMN LET -—L—U

328 IF D«<=Y THEN LET R=F&

‘233 PRINT AT W,L-u;" ;HT XN.R;
S35 IF L:=R AND DO:3 anND L2585 TH
EN GOTO Sz26

348 IF LY THEN GOTO = 5

358 IF R<>U THEN uBTD a33a

S68 PRINT AT X,R; -

378 LET R=U

388 IF R{:U-U OR RMD:.= THEN GO
T0D dz28

398 LET D=RND:3+24

48 LET T=T-U

418 IF T THEN GOTO 522

4290 IF LU THEN DiD Ak

458 GOTO SEa

522 PRINT AT UW,Y; “GAME OLER'™ ™
TAY BRIDGE DS ek e 1
DISASTER — beneath your rear wheels, too

Nick Telfer

You have to drive your train
lusing the “'8"" key) across the

fast and you’ll crash. Good luck.
We found this one almost im-
possibly difficult. Run this pro-
gram in FAST mode.

!1 -! ?& ?ﬂ! - . _ﬂ éf

S LET N=2

iy PRIWNT T i@, 4 e i e S e
S "IAT 11.5:°% % P Fuf S
] :f_:g_ o =

Z@& LET D=6

=21 GOSUE 138

25 FOR T=12 TO 5@

=6 IF C=28 THEN GOTO iia

S5 IF INKEKEY $<»8" THENM GOTD 41
36 LET D=D+1
37 _GOsuBE 13@e
3% IF D:>3+603T7T-108@ THEM GOTO 1
S
41 PRAUIE Sa
45 LET t=IMT HN+3£8ND
46 IF N<S THEN GeTu 55
5@ PRINT AT 18, i “PAT 11,N;
L]
S5 IF H>=D THEN G0Tg ise@
6@ MNEXT T
199 PRINT "T0O9 FAST®
181 PRUSE 106
183 PRINT “VvOU CRASHED"
; “SAVED "
T §.0;° et BT G,

bring the train into the correct
platform. You know which sta-
tion to steer it to (using the "'6"
and "'7'" keys) because its
number is on the sides of the
coaches. The only catch is that
you must add them together
before it reaches the station.

ARITHMETIC POINT
DUTY —

Periton Mead
School Computer
Club

You are on point duty and must

i@ DIN

AS)
Za LET ¥vY=PI -PI
3@ LET Ts="""
T LET TSESE=3TRY INT ifAprlzioolrE
gg —\j} +" 3+ +ETRS InT D s (CODE
= 1 +Y
182 LET E=JRlL T %
1i@ FOR I=Y 7O CObE "} "
128 LET R{I)=INT {(RNOx {3 k
1 NEXT I
i ET RIINT RNDICODE "B " 3+¥)
15 LEN T%§
166 (Y)Y sCOLDE - * THENM
NEXT o A cas ey
17& T2 (I} =CHRS% (CODE T%i{I
CORE
150 I .
198 LET T$=T3+"=§ —
195 } I=CODE “m"” TO Cule 5 i
125 IT AT I.coObRE "=";3{I-C0b
= g
197 MMEX I
208 LET C=CODE %"
o5 LET B=C ) !
216 FOR I=PI-PI TO COLE = L EN
TH
215 PRINT RT B,I-Y 2
228 LET B=C
230 PRINT AT C.I;TsS
248 LET C=CH+ {IMKEYE=-"5"1 - { Thik(Fy
F="7")
245 IF C>TODE £ THERM LECT L=
DE “ev
247 IF C<CODE "#" THEM I TTF C=C0
:-‘E u%;\-
2580 FDOR J=¥Y TO CODE "H"
Sod@ MNEXT J
278 MEXT I
288 FOR I=Y TGO Ccobe “§*
298 IF C=I+CODE "IPF AMND Si{I} =D
THEN GOTO 332
200 MNEXT I
=13 BPRINT AT C,COBE "="; “"x%3%
328 STOP '
S368 PRINT AT C,CODE 7" "0OK.,."™

B8
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Your Cash

A useful selection of business aids
for the home and office, including a
- personal banking system and
. Programs for VAT and book-keeping.

i |
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BUSINESS

Cash controller

Cash Controller is a new multi-
function money program for the

Spectrum from Richard
Shepherd Software. It com-
bines a personal banking

system with home budgeting,
and a Ipan and mortgage
calcuiator. The bank account
and budgeting systems are in
terlinked, so that transactions
through the bank account are
registered on the budgeting
system under headings which
are chosen by the user.,

The bank account holds up to
200 transactions, and will in-
clude standing orders into
statements as they become
due. The statements can be
produced running from any
date, to any date, and hard
copies can be made using the
Sinclair printer.

Better Budgeting

The home budgeting system
allows you to estimate expen-
diture under headings which
you choose, and then produces
variance figures, showing how
close the actual expenditure
was to the estimate.

The loan and mortgage
calculators will provide figures
showing the length of time
repayment will take, or the in-
itial sum borrowed, or how
much a repayment will be per
week or month. Very useful
when considering a major finan-
cial commitrment!

The Password

In a program like this, security

is obviously wvery important.
Here, it is ensured by a
‘password’  which the user

chooses, which is only known
to him. To avoid any problems
with crashing or data scrambl-
ing if an incorrect date or figure
is entered, this program has
been carefully crash proofed.
The on screen instructions are
supplemented by printed notes.

The Cash Controller costs
£10.00, and is available from
Richard Shepherd Software, 22

Green Leys, Maidenhead,
Berks, SL6 7EZ (0628
21107).

Cetting serious

ZX SAS is a new company

specialising in Serious Applica-
tion Software (hence the com-
pany's name) for the ZX range
of microcomputers.

The initial software offerings
from the company include
PAYE and Sales Ledger. Pro-
grams under development in-
clude General and Purchase
Ledgers, Retail Accounting,
together with some industry-
based accounting software and
a comprehensive index-
ing/retrieval system, all for the
16K ZX81. Spectrum versions
are under development.

Company director, Barry En-
never, says ZX SAS also offer
tailor-made programs for
specific individual re-
guiremeants.

Two powerful segments of
the 14K PAYE program offer
you options to calculate or
check your PAYE code, and us
ing this calcalate your net pay
for next week or month.

PAYE CODE CALCULA-
TIONS this section prompts
you with all the allowances you
are likely to claim and offers
you advice and also alternative
sources of extra information if
you are uncertain if these
allowances are applicable. The
program then displays and
prints your PAYE code and how
it is made up.

NEW PAY CALCULATION —
using your PAYE code this is an
automatic calculation of Na
tional Insurance and PAYE
deductions, with options for
pension plan and other salary
deductions, thus enabling you
to produce your next week or
month’s net pay, even if your
PAYE code is changing, you
earn extra overtime or your ear
nings increase, etc.

Both segments include full in-
structions within the program
which is professionally written
with full use of the ZX printer,
although this piece of equip-
ment is not necessary for full
value to be gained from the pro-
gram.

PAYE costs £6.50, and
Sales Ledger is £10.00. ZX
SAS are at Orient House,
42/45 New Broad Street, Lon-
don, EC2M 1QY.

Databank ZX81

Sanderson Software has releas-
ed an information storage, sor-
ting and retrieval program for

the 16K 2ZX81,
Databank.

The package includes a good
ferro CB0 cassette tape with
the three wversions of the
Databank program on one side,
and a short example containing
a record library on the other
side, plus 2 21 page (size Ab)
operating manual. Whilst a 21
page manual may seem daun-
ting, in fact a considerable paor-
tion of the manual is taken up
with explaining the concept of
putting office routines on to a
computer, a detailed "“work-
through'® of the 'MUSIC' taped
program, and several more ex-
amples given in some detail.

Each Databank program is in
two parts: the main operating
program, which is common to
all three versions; and the
setting-up program with which
the user sets up his own layout.
With Databank(S), (S for Stan-
dard), the setting-up is done
“on the screen’’ using only 3
keys to "DRAW™ the required
layout. As this takes up about
10% of the memory, versions
(V), (for Vocabulary) and (B},
(for BASIC) use another
method, still easy to follow,
which does not take up this
memory space.

The layout has the following
limits for each data entry: 1 to
3 screen lines; 1 to 9
parts/fields; 1 character per
part/field up to a maximum of
29. The program with the
smallest data capacity is pro-
gram (S} at 9000 BYTES, and
as the number of entries is
automatically related to the size
of ENTRY, this is equivalent to
over 100 entries with the max-
imum entry size of 3 lines with
one part per line, to 999 with
very small entries.

The main operating program
has the following majaor
facilities (MENU displayed on
the screen): Add entries, each
part separately — checked for
length, and right or left justified
according to letters or numbers,
and displayed immediately after
pressing NEWLINE.

CORRECT the last ENTRY —
provided no other function has
been operated after ADD.

FIND, or SEARCH — on any
selected part/field by inputting
search information.

SORT, — into ascending
order of numbers and letters,

called

inumbers first), on any selected
part/field.

SAVE, — saves the progam
plus DATA.,

Databank costs £5.00, and
is available mail order only from
Sanderson Software, 1 Manor
Court, Breaston, DERBY, DE7
3AW,

Income Tax

Micromega, the perscnal com-
puter dividion of Quantec
Systems and Software Ltd.,
produces a number of serious
applications programs for ZX
computers, including COMP-U-
TAX to work out income tax on
the ZX81, and COMP-U-
SHARE, a portfolic manage-
ment program.

Speaking for Quantec, MrRE
Cooke-Hurle said he believed
his company was one of the
few professional software com-
panies producing 'serious’ soft-
ware for personal computers.
The company’s other activities
include complex commercial
software for multiuser installa-
tions, and communications
software — for example, they
are engaged at present on a
project for a leading multina-
tional company to link up to
200 geographically dispersed
locations, each equipped with a
micro into an integrated net-
work all able to intercom-
municate.

Mr Cooke-Hurle said: “'Our
first personal computer product
was COMP-U-TAX, which was
distributed through W H Smith
in considerable volumes. It is
perhaps worth recording that
the project started off as an ‘|
wonder if this could be done on
a ZXB1’ type of approach, and
it was all done on borrowed
equipment.””

COMP-U-TAX calculates and
checks your income tax bill, has
1981/82 allowances and tax
rates built in, and is applicable
to UK personal tax payers. The
program allows for incomes up
to £99999 (so | guess it could
cope with yours), will allow for
a marital status change during
the year, and allows for calcula-
tions of a wife's earned income
election. The product comes
with a well-produced 24 page

manual. Micromega are at
230-236 Lavender Hill, Lon-
don, SW11 1LE (01-223
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Stcarting off at the
sharp end

EXECUTION and ANAGRAMS are two great word
games written by Paul Toland for the 16K ZX81. If
you haven't got a 16K pack, there’s no need to
feel left out, as Dilwyn Jones’ game CRASHER fits
happily within 1K.

Execution

This is a graphic variation on the
hangman game. The computer
chooses a word randomly from
its vocabulary, and you have to
guess what the word is, by
entering letters one at a time.

You're allowed 10 incorrect
guesses before the blade on the
guillotine does its job. There is
no need to press NEWLINE
when entering guesses.

ZX COMPUTING D B2/JAN 1983

Before you run the program
the first time, enter DIM
D$(30,10} as a direct com
mand, then start it with GOTO 1
(not RUN). Then, you'll be asked
toenter 30 words, one at a time.
For subsequent runs, start with
GOTO 5, and your vocabulary
will be safe. Enter ’N’* if you do
not want another game at the
end. SAVE the program by
entering GOTO 390, Note that
the inverse E in line 390 should

be entered as an ordinary E.

Anagrams

The ZX81 randomly selects and
scrambles a word. You must
repeatedly enter what you think
is the correct word, and the
computer will underline those
letters which are in the correct
position.

You have a maximum
number of attempts before the
computer stops you and reveals
the word. You use N if you
don't want another game, or
just press NEWLINE/ENTER if
you do.

Entering the initial
vocabulary, and the subsequent
changing of it, is the same as in
Execution. Save the program by
entering GOTO 340, and restart
the program without losing your
vocabulary, by entering GOTO
10. You'll need to set up an ar-
ray, by entering DIMD$(30,10)
in the direct mode before you
begin, then start with GOTO 1.

It takes some time to scram-
ble a word, so don't be surprised
if nothing happens for the first
few seconds of the game.

Crasher

Nothing to do with some com-
puters’ habits of blanking out!
You are drifting in space, the ob-
ject being to clear up as much
debris as you can, particularly
those with a high CODE value.
The debris is valued according to
the code of the character of
debris. The letters score
highest, then numbers and so
on. Ignore inverse characters if
they appear for they do not
score because they've been af-
fected by solar radiation and
mutated to theirinverse form, so
are not worth anything. The
keys 5 and 8 steer you left and
right in the direction of the ar-
rows on the keys. You score
when the debrisis directly ahead
of you on screen so you ‘crash’

into it. The position of your
spaceship on screen is set by X
{horizontal position) and Y (ver-
tical position). They are initially
set by lines 10 and 20 to a posi-
tion at about the middle of the
playing area of the screen. The
variable S records your score
and is set to O at the start of the
game by line 30. F is the variable
that controls the duration of the
game — it does not count in any
particular unit but is a conve-
nient way of controlling the
length of the game. The time is
clocked upinline 50, one unit of
space-time at a time (!) The
statement LETF = F + 1 may
confuse you a little since it is
hard to imagine F being equal to
F+1.

Truth

It actually means add 1 to the old
value of F to make the new
value. Line 60 is rather com
plicated. ltdetermines where the
character is PRINTed, which
character is PRINTed and
whether it's an inverse
character. Let us look at the
position first. The character is
placed at the bottom of the play-
ing area (the Y co-ordinate is set
at 20 and X co-ordinate to a
value from O to 19 by the ran-
dom number expression. The
expression after the semi-colon
generates a character at random
from the number generated in
brackets after CHRS$. The
nurmber generated is a random
number from 1 to 63. The
following expression may look
rather strange, but all it does is
determine whether to add U or
128 to this number (ie. deter-
mine whether the character
generatedisinverse ornot. Itisa
special use of the function AND,
What it does is look at the
following expression, add O to
the value if it is not true, or the
value before AND if it is true, so
that 128 is added to the random
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number only if RND is less than
.2. This makes it roughly aonein
five chance of the character be-
iIng an inverse, non-scoring
character. The statement after
this erases the old position of the
V before it is scrolled up the
screen by line 70. This ensures
the V is not PRINTed anywhere
other than the middle of the
screen. Line BO checks the
keyboard to see whether you're
steering to the left, right, or
keeping it stationary, and
changes the value of X accor
dingly.

Printing and

rushing

The Vis PRINTed in its new posi-
tion in line 90. You can see how
the effect given is that the
spaceship (V) remains sta-
tionary while space seems to
rush past. The second part of
line 90 moves the PRINT posi-

Execution Listing

tion to immediately ahead of the
position of the spaceship.
Therefore we may find what is
immediately in front of the
spaceship by means of the line
100, which finds the CODE of
the character stored at that
memory location by PEEKing the
address held in the system
variables 16398 and 16399,
Line 110 checks to see if this
character ahead of the
spaceship by means of the line
(ie. it has o CODE of less than 64
rather than less than 128 as you
might expect from an inverse
character detector. This would
permit CHR$ 118 MEWLINE
markers that SCROLL might
pushup the screen. You may like
to add this line which will stop
the program if you hit a radia-
tion-mutated piece of debris:-

115 IF P=127 THEN STOP

FOR I=1 TQ 3@

INPUT D$sI)
NEXT I

PRINT RT 2,1@;

"EXECUTIQN"

PRINT AT @,@;

RAND

PRINT I; TAREBE

LET R=INT
LET Ug=""
FOR I=1 TO

$(R,I)

NEXT I
LET L
PRINT AT &
EET. £ L
PRINT AT 1@,
R LETTER"

PRINT AT G,3

DU+ QNP RODNR AU
BEEUAINOAEE688S8E JNUNK
0
D
H
Zz
-4

i
bl Lad el ad

THEN GOTO 19@
195
223
21e

IF GHE<»u
=228

LET G=G-
NEXT

LET G=G+1

PRINT AT
& PRINT *
B PRINT AT
g GOTO 338
2
L

PRINT AT
PRINT AT

INPUT A%

IF Ag="N"

CLS

SRUE -Exem
r) E)‘: e

GOTO

1@,

IF INKEYS$< "FI"

FOR I=1 TO 1@

21 B

PRINT AT 8, 3,"0 o
PRINT AT 9,3 "»=4¢"

{RND -}33) +1

1@
IF D$lR o it [ S

THEN LET W&§=

=LEN W%

,20; "THE WORD
*:"”‘1@"}"}’?‘9'1q‘jlr { TO L)
1,5

20;C%; AT 21,

Gﬂ INKEY$»"Z"

LET G&=INKEYS
FOR I=1 TO L
(I
#(E>=02)
LET C§t11=u$t13

THEN GOTO 24@

IF Cs=U% THEN ,GOTO 2@
PRINT AT G,3;°

IF G<1@& THEN GOTO 17@
i12,3;

2,2, "COMPLETEDR"
PRINT AT 2,26, "SUSPENDED"

u+ +n

2, US
(5 "TRY RERINT

THEN STOP

Anagrams Listing

1 FOR I=1 TO 3@
2 INPUT D%(I)
3 NEXT I
1@ RAND -
2@ PRINT ANAGRAMS "
30 LET R=INT (RND#30@) +1
&8 Eor %1% TO
= =
8@ IF D$(R,II»" " THEN LET W$=
Us+D$ (R, I}
2 2 e
a@ LET S&=" “{ TD L)
12® FOR I=1 TO L
11@ LET R=INT (RND#L}+1
i2@ IF S$(R)>" " THEN GOTO 11@
1@ LET S8 (Ri=us (I
14@ NEXT
1s@ PRINT “YOUR ANAGRAM IS ;S8
18@ FOR J=1 T
170 PHRINT 9" Y
18@ INPUT G%
198 PRINT G
200 IF G$=U% THEN GOTO 28@
2@8 PRINT °
21@ FOR I=1 TO LEN G%
215 IF I>L THEN GOTO 24 ,
o2@ IF G&(I)=W$(Ir THEN SPRINT
2h@ IF G#(I) <>W$ (I} THEN PRINT
o4& NEXT I
245 PRINT
2852 NEXT J
28@ PRINT “TIME UP - THE WORD I
3 "IUS
270 GOTD 290
28@ PRINT "THART""S IT - *;
29@ PRINT "TRY RAGAIN 7°
329 INPUT A%
Z1@ IF As="M" THEN STOP
32@ CLS
33@ GOTO 1@
34@ SAUE TANAE"
3s@ GOTO 1@
Crasher Listing
1@ LET X=1@
2@ LET Y=1@
3@ LET S-@
4% LET F=5
S@ LET F=F+1
@ PRINT AT 2@, INT I(RND*23) :CH
R$& (INT (RND:63+1) + (128 AND RMND ¢
sy N3 T Y M
22’ ScRoCL
T X=X+ (INKEY3="8" AND X«<1
g*5é19“5§$=;5" AND X>@)
21 T M Mes iy e
1@8 LET P=p !
PEER i€aaar Coo (PEEK 162583256 «
11@ IF P<54 THEN LET S=S4p
i3e IF F<iee@ THE =
292 Enlit N GOTO Sa
L
E
=
@
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JOYST | CRS | spectrum. .
b

STORM FIGHTERS

. . . explosive machine code space action

ZX Spectrum /ZX81 ey o o cespast space An an e p———"

FOR ONE JOYSTICK AND
INTERFACE MODULE

BUI LT, TESTED &, READY FOR USE Al maching COG“; .]‘CI'.:CI.'?. full -C-C.}I'CI.Ul' graphics. . . full :snu.-;ud sync

progressive difficulty . .. comprehensive scoring . . . high value mother-
. : hip runs automatically on 16K and 48K modals
* LD : X
NO SO ERING’ pluEs into T?ar expans_mn polr{ Available on quality cassette at £4.95 (post free in U.K.).
between ZX and Ram Pack, Printer or Microdrives.

* TWO JOYSTICKS connect via one interface module

% NO SPECIAL PROGRAMMING, Joystick | ZXS1 A__STRO'INVADERS

| 16K “mwvader
operates as keys 5 to 8 through inkey instruction. i creen k IC-:"".[-.';
- ] weal firing mprehensive scoring. Come:
* IMMEDIATELY COMPATIBLE WITH ALL on cassette with FOUR BONUS GAMES: Arcade Grand Prix, Penalty,
CURRENT SOFTWARE using atvaw Eovy for Golf and Swat. ONLY £3.65 (post free in U.K.)
movement.
* INTEGRAL ‘FIRE’ BUTTON ZX81 PLANET VANGUARD
FREE ‘Video Graffiti’ liSIiilg + full instructions. Blast aliens in planet orbit in this fast machine code space action game

16K) Comes on casselte with THREE GREAT BONUS GAMES: Astro-
E—— e R e SRR e B Pt Wars, Time-Out and Graphic Hangman. ONLY £3.65 (post free in U.K.)

Teo: A.G.F. HARDWARE, 26 Van Gogh Place,
an Boanor Regis, West Sussex PO22 9BY % All programs are supplied on quality casseties available from
QTY [ITEM ITEM PRICE _|TOTAL

E‘IJP?':E;;CAKCE MODULE T JOH N PRINCE

= 15.96 29 Brook Avenue, Levenshulme, Manchester M.19.
ZX Spectrum ] Zx81[] Please tick |FINAL TOTAL

Looking for @ magazine with a professional approach with material
written by micro users for micro users? Why not do yourself a favour
and make 1982 the year you subscribe to Computing Today and we'll
give you a truly personal approach to microcomputing.
| am enclesing my (delete as necessary)
SUBSCRIPTION st s I
(made payable to ASP Ltd)

ORDEH FORM Debit my Access/ Barclaycard® Iw
("delete as necessary) VisA

I

I

I

|

I

| |

I Cut out and SEND TO : [

iI COMPUTING TODAY Subscriptions Please use BLOCK CAPITALS and include postcodes.
513 LONDON ROAD. ehMeaf Bea) - oo e R

I THORNTON HEATH, SENEOR B

I

I

I

I

I

|

I

Please commence my subscription to Computing
Today with the .......... issue.

SUBSCRIPTION £12.10 for 12 issues e L R L B | e e

UK i
RATES £15.75 for 12 issues Plapattse
(tick _ as Overseas Surface Db e e
appropriate) £35.35 for 12 issues
i Overseas Air Mail

|

|I

|

|

I

I

|

I

i I
SURREY CR4 GAR. 7 ) o e e e I e s L I
|

|

|

|

|
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WE CAN PUT YOUR PROGRAI
» rd
HERE

i Py e n

_ i S
IF YOU WRITE SOFTWARE THEN READ ON...

15 months ago we had written some excellent Games Software for the ZX-81. but when debugging was finally
completed we realised that much of the work remained.

Who could we rely on for the effective marketing and production of our efforts?

Who would give our software the chance it deserved?

Mo ﬂﬂﬂn-n\' was really giving ZX Software the professional backup and production it deserved so we created
Quicksilva to fulfill this role.

MNow Duicksilva has devaloped a set of specific policies to match our beliefs about how a company of this kind should
operate.

CUSTOMERS
The highest priority must be given to customer service — 05 customer relations are the best in this field."”
SOFTWARE
A high standard must be maintained for all software — ‘0S5 reputation for innovative software is firmly
astablished.**
PRESENTATION
Should support and enhance the software — "@QS policy is te use full colour reproductions of specially
commissioned artworks to match the standards of the programs.

ADVERTISING
MNeeds to be accurate, informative, enjoyable, eye-catching and effective — See recent magazines.
PRODUCTION
Reliable and afficient duplication of cassettes is essential — "0S cassettes are produced by The Tape
Duplicating Company Ltd., who have the expertise and equipment to do just thac."
PIE?HI-U‘I’IUH
All avenues appropriate to the Software involved must be explored — 0S5 has over 200 retail outlets in this
country alone and & substantial number in all the major oversess markets '

We now know that Quicksilva will give both of us the professional back-up and expertise our programs deserve. It has
taken time and affort, and is vary much a continually improving service; always we aim for that indefinable ‘gquality’
that makes all the difference. We feel that now is the time to offer 'You' the same service that Quicksilva gives us.
So if you are a Software Author confronted with the same problems we had 15 months ago, let Quicksilva solve
them for you and help you as it helped us.
Yours, Nick Lambert & John Hollis

Quicksilva is interasted in quality software for the fnllulﬂin#pnrnnnnl computers — Spectrum — Atari — VIC 20 —
B.B.C. — Atam — ZXB1 — Eloctron — Dragon Quicksilva offers you on acceptance of YOUr program:
2500 aities on all sales; the very best professional guality support for your programs;

full ¢ its in advertising, brochures and on cassetta for you as the author;

ths opportunities and advantages that working with the leaders in the field offers.

Please contact us i diatelv to di this opportunity at

QUICKSILVA, 92 Northam Road, Southampton, Hants SO2 OPB

or ring our Special Authors’ Hotline — Southampton (0703) 20169 Ext. 42 — and we will do our best to give you the
answer you are looking for.
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Reptile
In this program, you must try to
grow your snake as long as
possible, by directing it to the
pound signs which it eats.
However, the £'s remain on the
screen for only a short time,
after which they turn into
poisonous dollar signs (sorry
‘bout that, Mr Reagan). The
snake will also die if it hits the
surrounding border, or itself.
Once the game is aver, you'll be
told how long you became. Note
thatthe A'sinline 182 and 285

SPECTRUM PROGRAMS

Snakes alive in outer
space

Shakes terrorise humans in the movie Conan the
Barbarian, adding to the general air of mayhem

the film. In

these three programs writ-

Spectrum by Paul Toland of Derry, Nor-

pressed after getting into the
graphics mode).

Splodgiesfrom
space

In this second program from
Paul, your job is to protect the
earth from marauding splodgies,
which come from the planet Ep
silon 1V, The Terran Shield,
which protects we poor earthl-
ings from such horrors as the
splodgies, has developed a
weak spot, and the Epsilonian
Mother Ship is hovering just

and, the beasties t
Iens and hidden

barding the shield with Splodgie
Landers.

You must stop the Splodgies
landing and hitting the shield by
getting your ship underneath
them. If part of the shield is hit,
then it will weaken,

If a weak spot is hit, then the
shield will collapse, and leave
the earth open to attack. You
can restore a weak spot by mov-
ing your ship aver to the spot
and pressing ‘F’. The shield will
collapse if more than nine weak
spots are present at any one

O fear are snakes,
ndmines.

characters in lines 70, 80, 150,
160, 200, 230 and 250.

Skilful driving

The minefield is full of
casualties, and you have to push
a wheelchair (!) around the
minefield, avoiding the mines
and the electrified fence, collect
each casualty and bring him or
her to hospital (the flashing + ).
MNote that the wheel chair can
only carry one person at a time.
What a wonderful scenario for a
game. User-defined graphics are
in lines 100, 160 and 500.

are graphics A's (that is, A above the weak point. Itisbom- time. There are graphics
14@ LET OV =CODE ¥sg
REPTILE 1S@ LET OY=0Y+ (INKEY$="86") - ( INK
2 GG SUB 420 =Y g=" )
8 30 TO zaa 16@ IF OX=CODE X$ AND OY=CODE Y
7 LET L=2 # THEN LET OX=0OX+0X-CODE X3 (2) :
Q RESTORE 450 LET OY=0QY+0Y -CODE Y& (2)
1@ LET X$=CHR3 12+CHRS$ 11 165 IF OX<9 OR OX3>31 OR OY <@ OR
2@ LET Y3=CHR3 10+CHRs 10 DY »21 THEN GO TO 242
3@ INK 5. BORDEE ©:. PAPER &: ¢ 179 IF ATTR (0OY,0X)=5S@ THEN LET
3 L=L+
35 FOR I=1 7O 13 18@ IF ATTR (DY.O0OX) =52 THEN GOC
42 RERD N: BEESE .2.N TO 288
S@ NEAT I 182 PRINT INK 4;AT OY.0X; A"
SR LET MX=INT (RNLI32) 138 PRINT AT CODE Ys$(L),CODE x¢
TR OLET My =ITNT {SND322) (L.
2@ IF ATTR (™Y .MX) ;>S4 THEN oo 19@ LET X%=CHR$ OX+X${ TO L)
TO &8 202 LET VYi=CHRS OY+Ys( TO L)
Q@ PRINT INK 2;AT my,mx; "£" 21@ NEXT T
19@ BEEP ,@2,4 220 IF ATTR (MY,MX) =58 THEN PRI
112 FOR =1 TO 40 NT INK 4;RAT MY, MX,"$
12@ LET OX=CODE X8 238 G0 To ee
132 LET OX=0X+ (INKEY$="8")~-(INK 248 PRINT INK 86; PRPER 1;AT 0,2
=rg="8T) ; "yOu CRASHED INTO THE SURROUND

“
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R TR . 1 T LIRS PROGRAMS—

NGWALL ===
S5a &0 To 2%a SPLODGIES FROM SPACE
262 PRINT PRAPER _1; INK 6:AT 0.0 S G0 SUB 40D
';YEHUEIT SOMETHING YOU SHOULD N = &N Th 230
X ] = T B o1 oLs T
590 FRINT PAPER 4; INK 6 AFTER j 20 EHEER _4: BOROER 1: ©L =
BeILETS i " 32 B
2 8 ?,-4 18 FOR I=2 TO 28: PLOT 225
282 PAPER 1: INK 8 RED =238 LET TR e
28BS PRINT T RARARARASNAKESAARAARAS A7 NEXT I
NAKESARAARARARY 28 PRINT AT 20.0; "l :THRE 3a;’
292 PRINT “"YOU ARE DIRECTNG A ;AT 21,3, "SKILL LEVEL 1-85. 5=
“ONEY_ SNAKE AROUND THE SCREEN L HARDEST”
SING THE KEYS 5,6, 7as. YOUR AT 3@ LET I$=INKEYS
M I8 TO MAKE THE SNAKE GROW BY <= 4@ IF I$<"1" OR Is>"S" THEN U
HIDING IT TO THE £ SIGNS.ON WHIC TG 38
HOIT FEEDRS S@ LET SKILL=URL Is
Ze@ PRINT * " EACH £ REMAINS OM 55 INK 3
THE SCREEN FOR A SHORT PERICE 58 PRINT BT 21.2; " s
SEFQRE CONVERT ING INTO R i
$ WHICH KILLS IF EARTEN. THE SNAK 7@ PRINT A
S ALSO DIES IF IT BITES ITSELF PAPER 2; ™
LMt PRESS ‘Y’ TO STRART THE GAME “; PAPER 1" 4
. DR “N'TO STOP *© QHHHHRRHHHHHHHHHQHHHHH. B TRB
I 1@ IF INKEY3="" THEN GO TO 231i¢ 3@;°' 15 TN B0 FL
i 222 IF INKEY3="VY" THEN GO TO 7 ASH a TAB 1@ FLQﬁH RS
. 348 IF INRKEY3="n" THEN STOP 75 INK 4
; 2S@ GO ToO 312 8@ PRINT AT SKILL ,2; QUER 1,;"C
122 REM CHRS GENERATOR DDDDDDDODDDDDODDDDDDDDDDDDDD
| 4192 FOR I=@ TO 7 8@ LET HIT=@: LET TIME=@2
- 420 RERD N 10@ LET SHIP=16: OQUER 1
432 POKE USR "R 4+I.N 11@ LET LAND=INT (RNDx28)4+2
442 NEXT 1 12@ IF HIT=9 THEN GO TO 292
452 DRATA BIN 11100111 .8IN 10100 125 LET DUR=.03-TIME- 32ag
A21,8IN 11111111.BIN 02100100,51 13@ LET TIME=TIME+1
N 2RioQi1@d BIN 11111111.BIN 1817 14@ FOR I=SKILL+1 TO 2@
. 2121 ,8IN 11190111 15@ PRINT AT I-1,LAND; "D";AT I,
488 RETURN LAND; "D*"
| 47@ REM MUSIC DATA(HISSING SIDT &EEDIﬁDE=11 THEN PRINT AT SKILL
aa?@ DRTA @.@,4,7,12,11,9,-1,-1, 170 PRINT AT 20,SHIP; OVER @;"
= ¥ S~ P -
175 BEEP DUR.,22-I
% 182 LET 5HIP-%HI?+EINKEY$=“Q"¥—
3 % {INKEY $="5")
Figg‘LET SHIP=SHIP+ (SHIP=1) - {SHI

22@ PRINT AT 2v,5HIP; OUER @:"FE

21@ IF INKEYS$="F" RAND ATTR I(21.
HHIP1f>11 THEN BRINT _INK 3, QUER
;BT 21.,5HIF; B LET HIT=HIT-1
| 22@ NEXT I
23@ PRINT AT 2@.,LAND; "0
24@ IF LRARND=SHIP THEWN GO TO 110
252 IF ATTR (21.,LANDYI =11 THEN F
INT AT 21.LAND; INK 7;"C": LET
IT-HIT+1 BEEFP .1.-28: GO TO 12
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1

SPECTRUM PROGRAMS

LIRS

L}

i

L B ¥

T Sl

(9
o

PRINT "PRESS “¥-
T FTQ END”

LET Is=INKEYS

IF I$="Y" THEM GO 7O 1@
IF Is="M" THEM 3TOpF
G TO 33a

STOP

RERD RA%$: IF As="IZI"

FOoR I=2& TOQ 7
RERD N: POKE USSR AS+I.M
NMEXT I

GO TDO 4@

DRTR "R ,BIN 1
“953@11 BIMN 122202

TO START T

FUATATATR
GO BL -
LES06Z6

ig@ THEN RET

s TR T ]

Bz

L o

B Rl RREER
L ] T

~ Em

BHE Bk D
~ KD

tapan
BZ0 WZh
&M

r
i

RZH R
[

FE = 9 8 B 8

r-;iﬁ&
Pﬁ o]

U1 D bn b pban b

Dz
Rk BREE RO

ba ﬁ

mp

L

el s L LA LA LA T TR SR o AT
Rl ke s @b bas Gl s b

e, 1o

s s D e D O e s D B
BFZ BHE

ZEEHEZFMEZ MR

|

LI

7]
=

LFUI. DRIVING

SRANEEREGMNG
1
r
ji

i

=

2

[RND228) 41

T (RHND#*17) 32

IF RTTR (Y.X){>54 THEN GO T

L

NG M DT FO I b o o b 5 3 43 b e 15 1

2]

i

PRINT AT Y. X,"C"
QUER @
CRR=@

RET =@
X=16: LET
LET A=@: LET
PRINT AT Y.
PHINT AT 1, 15 E

LET IS=THNKEY 3
=24@ IF I&="5S" THEM

T D@
2485 IF Igs="8" THEM
=@
Is="6" THENM
I%E=""7 THEN

LET X=X+R: LET Y=Y:D
LET CH=RATTR (Y .,Xl
PRINT AT Y. X;CHRS$ (1444+CRARD
IF CH=48 THEN GO0 TO Sa@
iF CH S THEM BD TO S2a
IF CH=49 RAND CAR THEN GO TO

IF CH=49 THEN LET CRR=21

1F CH=179 AND CRR THEN LET
BEEFP .2,5: LET RET=RET+1:

RET =26 THEN S0 TO Ss&8g

PRUSE DELAY

GD TO 23a

Y=3
D@

:mgmwaaamﬁwﬂﬁﬂﬂm
prd
1l
x
4
4

LASH 1; INK

L= GG IR D10 N OV OF 2 L I0F= =050~ D001 4+ G) OO I

~J

LET
LET

A=-1:
A=1:
LET A=6:
LET A=@:

LE
LET
LET
Ler

3]
1)
« 19
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g in
G)

G o

Fi

iti=d ~i

afi s

[T
SRR RGR G DR WR

RERD AS%$: IF Ag="Z' THEMN RET

FOR I=00 TO 7

RERD MN: PROKE USSR Rs+I,MN

NEXT I

0 _TO 40

DATHS A" ,BIN 1l00Q22d, BIN 1
B2, EIN 1921200 ,BIN 1iii@ec
1@“1@0&@ BIN 1@@1@@@@ BIN

2, E‘IN J.lE".’.'!llE‘-'Z\

‘B

5

o

H
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€ W b b4
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BEEP 3. -

FeSURRDGEY anananain

F-J
00 :0ERYNY » D

]
M

PRINT AT 3.d
OUER-LORDED"
BEEPRP 1.5
PRINT "viou
INEK @
PRINT  wQOu “rRETYT,
OF THE EQ”
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HIGH QUALITY PROGRAMS TO HELP
YOUR CHILD LEARN

PFL is currently testing a new series of educational software and
the first programs are now available for sale 1o run on Commodore
and Sinclair micro computers. The software is specifically
designed to provide controlled drill and practice in graded
exercises for children aged 7-11 in the following subjects:

English

Arithmetic

Verbal Reasoning

Reading and Spelling

(with special consideration for remedial problems)

Each program has been especially designed by highly qualified,
experienced educationalists and written by professional pro-

grammers. Trials have demaonstrated that these programs really

stimulate children's enthusiasm and do help them to realise their
academic potential. They will be of great value to parents and
teachers for normal, advanced and remedial training and also for
those preparing children for Common Entrance/Independent
School Entry examinations

For further details please write to PFL at the address below, stating
whether you are a parent or teacher, the type of computer available
and in which subjects you are interested.

PROGRAMS FOR LEARNING,
Dept. ZX,
4 Stanley Road,
East Sheen,
London SW14 7DZ.
Tel: 01-878 6498

-~

A TOTALLY NEW AND ORIGINAL GAME
FROM SOFTWARE FARM
FOR 16K ZX81

YOUR MISSION

To panetrate the Witches Defances, Enter
her Cavern and Destroy her wicked Heart

THE WITCHES DEFENCES

vay through with your Lazer .'_'

are fora yaul)
VDLCANQES to get past

amount of white-ho -_:4"-.:4 :.',: Wi

aNNon

— @n Bver iINcreasing
U get to the witcheas

cavern,

VAMPIRE BATS tha ontrols sluggish
and finally [if ywou are not careful} FOLr
destruction

CAVE-INS should yvou hit thaside of the cave with vour Lazer Cannan
or Bomb, part of ll cave-in on you — _II'r"i tar the

andslides 1o d @ach time
THE NEAR
she will th
unlik
turned
Heart!,

arr, the more of her Defences

0 destroy her wick

*1 or 2 Players
*Written entirely in Machine Code  *Mystery Score positions to bomb
*Hall of Fame *5 Skill Levels

DESTINED TO BECOME A CLASSIC!
AND ONLY £5.95

5 THE SOFTWARE FARM 5
FCFTAIGO FARM, BOTANY BAY, TINTERMN, GWENT F
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JOIN

THE
SERS’

CLUB

Make the most of your Spectrum or ZX81 by
joining the country's strongest and most
enthusiastic users’ club—the National ZX Users’
Club.

When you join us, we'll send you our ‘new members welcome
pack’ with 20 programs (10 for the ZX81, 10 for the Spectrum),
plus the first issue of our value-packed club magazine
INTERFACE.

Inside INTERFACE as well as at least six programs for your
ZX81 or Spectrum, you'll find letters from members as they
share tips and ideas, and sound off on a variety of subjects
(such as you-know-who's appalling delivery times record), a
list of local ZX clubs, and special offers from software houses
and book publishers—special offers just for members.

If you're having problems with your computer, we have
experts on tap to try and help you. If you want to start a local
users’ club, we'll give you publicity, and let you buy books ata
special discount for your club members.

If you're not a club member, you're missing out on making the
most of your micro (and try saying that ten times quickly!)
Come on in and join us, the water's fine. 's £9.50 for a year's
INTERFACE, and we'll send you a sample issue for £1.00

Run by Tim Hartnell, the National ZX Users’ Club is a resource

just waiting to be tapped. Come on and start tapping.

MNational ZX Users’ Club,
Dept. ZC

44-46 Earls Court Road,
London, W8 BEJ

OK, Tim, you've convinced me:

{ ) Send me my ‘new members’ welcome pack’ plus my first
issue of INTERFACE and keep those INTERFACES coming
for the next year. | enclose £9.50 (UK), £12.50 (Europe)

{ ) Just send me a sample of INTERFACE. | enclose £1.00

| have [ ) a ZX81 | ) a Spectrum

I NPTV oo i  main A o R B A AR M S A AR

PR . ... e n e TR TR R mAR T s s s ks A A
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NUMBER CRUNCHING

spectrum and ZX81

the

Dr Frank O’Hara has a look at what is really going on
Inside the ZX computers while they are carrying out
arithmetic operations. He says he has discovered
some programming weaknesses in the ROM, and
even ‘the occasional outright blunder'.

A good deal has been written
about the problems of doing
arithmetic on the ZX81. There
is the general point that
computers do not hold all
decimal numbers exactly, and
the further limitation of the
ZX81 ROM to 8 kilobytes, not
all devoted to arithmetic.
There are also some
programming weaknesses,
and even the occasional
outright blunder.

It occurred to me that it
might be useful to have a
BASIC program to show
exactly what decimal number
the ZXB81 or Spectrum is
holding, even when it is not the
number you thought it was
holding! This is possible
because a 5 byte floating point
number can be expressed
exactly in decimal, even
though it may take a lot of
digits to do this. The result of
my efforts is Program 3.
Because it is long and
complex, it seems best to
introduce the subject by
means of two shorter pro-
grams which already clarify a
lot of the arithmetic.

Program 1 has two versions.
Line 20 is the general version
and line 30 is a special
application. Line 20 shows
you exactly how any given
number of expression is being
held on the ZX81 or Spectrum,
as a 5 byte floating point
number. For the ZX81, 23627

must be replaced by 16400
and 23628 by 16401: there
must of course be only one
statement per line and the
INPUT quotes must be
replaced by PRINT quotes and
then INPUT X$. Note that the
assignment of a value to v has
been left inside the i loop so
that the program will work on
the 1K ZX81.

Results

Run the general version in line
20 and it will give you quite a
lot of interesting results. For
example, the expression %
gives 1280000, It is easy to
see from the manual that this
is correct. But .5 gives 127
127 285 255 255, one bit
short. This will need inves-
tigation. Continuing for the
present with program 1, .1 or
1/10 gives 125 76 204 204
204. Those 204's seem to cry
out for rounding up, don't
they? Sure enough, there is a
blunder here in the ROM, still
present in the Spectrum.
Another example of this
gremlin is the expression 1/3.
This gives 127 42 170 170
170 and you get no prize for
guessing that the last 170
should have been rounded up
to 171. How about trying
some integers, | hear you ask.
Well, 10 gives 0 0 10 0 0 on
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the Spectrum but 132 32 00
0 on the ZXB1. That is
because the Spectrum has a
special way of holding integers
which are smaller than 65536,
leading to greater speed of
operation and so restoring
some of the advantages of the
ZX80. These small integers
will not give us any trouble
anyway, so we will move on to
larger ones.

Entering 1e5 gives 145 67
80 0 0 and 1e13 gives 172
17 132 231 42, Those bytes
may not mean a lot to you
now, but one object of
program 3 will be to show that
they are exactly correct. Let
me state it plainly: all the
powers of 10 from 1el to
1e13 are held exactly on the
£ZX81 and Spectrum. The first
imprecision arises with 1e14,
as well shall see below. This is

very useful for multiple
precision BASIC, and it is a lot
more than the manual

promised. Let us not miss the
virtues of these machines in
our eagerness to catch Uncle
Clive napping! But beware of
expressions like 10n (10* *n
on the ZX81). Even 101 is not
precise. Try it and see. It gives
132 32 0 0 1 which you will
see is one bit over what 10
gave on the ZXB81. For
precision, 1e7, say, is always
preferable to 10 7. You may
need to use 10n in a program
because the expression len is

not allowed; but it will be no
use to you if you need an exact
integer result. Rounding it
might work, but should be
checked first.

Finally, try a few expres-
sions like 2n. | give you two
inexact ones here. 213 gives
142 00 0 6. That last 6 is the
error. On a ZX81 you can
check direct that 8192 gives
142 0 0 O 0. This is easy
enough to check from the
manual anyway. On the
Spectrum, 8192 is of course a
short integer. So here is a
longer one that can be checked
on the Spectrum too. Enter
226 and you will get15500
0 11. The 11 is the error term,
To find 2 to the 26th, you can
exit from program 1 (press EDIT
and then STOP) and enter the
command PRINT 226 (or

PRINT 8192*8192}). This
gives B7108864. Run
program 1 again and enter

67108864 digit by digit. Sure
enough, it gives 185 000 0,
confirming that the 11 in the
last byte was wrong.

The integral powers of 2 are
s0 important that you may like
to investigate them fully. The
second version of program 1,
in line 30, enables you to do
that. The program can be
derived from line 20 by editing
the first part of it. When run, it
shows clearly the 19 cases
between O and 126 in which
the expression 2n does not
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give an exact result. Similar
inaccuracies occur at the
corresponding negative
powers, as you can easily
check. If you are interested in
doing exact numerical work, it
can be useful to know what
these 19 cases are, and how
you can get them exactly and

easily. For example, Euler's
famous prime number,
231-1, can be got exactly by

either 2*230-1 or 232/2-1

Decimal Fractions

Before moving on to program 3
it will be useful to look at a
small program which enables
those decimal fractions like .5
and .1 to be correctly
produced on the ZX81 and
Spectrum. Program 2 is
restricted to numbers which
start with a decimal point and
contain no e-format. It
converts such numbers to
floating point form more
accurately than the existing
ROM routine, and it rounds
them up as needed too.
Entering .5 now gives 12800
0 0 as it should; .25 gives 127
0000, .126gives 126000
0, and so on. In addition .1
gives 125 76 204 204 205,
correctly rounded up. Entering
.3333333333333333
(sixteen 3's) gives 127 42

170 170 171, correctly
rounded wup. It is worth
mentioning here that the

reason why .1 and .5 are
incorrect on the ZX81 and the
Spectrum is that the division
routine jumps to the wrong
place in trying to get bit 34,
and that this could be
corrected by changing one
byte in each ROM,

Positive Numbers

And so we come to program 3.
This is a multiple precision
BASIC program which con-
verts a 5-byte floating point

number exactly to decimal
form. It deals only with
positive numbers., Negative

numbers do not show any
special features here. It does
not deal with *‘short integers”’
(less than 65536) as they
occur on the Spectrum. They
too present no problems. It
could be typed into a ZX81
mainly by using a new line for
each statement. | aim here to
show you how it works. Then
you can use it for any numbers
that interest you,

Division
The heart of the program is in

line 50, which stores the
constants needed to divide by

the first 4 powers of 2586, in
multiple precision form. The
division is done by
multiplication, and the result is
exact. This can give up to 39
digits before the decimal and
up to 159 digits after it. No
atternpt is made to truncate
here. You can round off as you
wish; as the program stands, it
tells you the whole story.

Decimal Numbers

Three types of result are
possible: a decimal greater
than % and less than 1, a
larger number and a smaller
fraction. Enter a number or an
expression between ¥ and 1,
and the program returns in
about 7 seconds the exact
decimal equivalent of the 5
bytes which the machine holds
for that number. For example,
.75 gives the exact result
0.75 followed by 34 zeros.
There have to be 32 decimal
places to give exact results;
we are working in sixes, so
there are 36, the last 4 always
zero. The program also gives
the actual 5 bytes held by the
machine, here 129192000,

Mote that | have left the
second byte as a true
numerical byte since all

numbers here are positive, but
if you want to alter the
program to subtract 128 from
it feel free to do so. Try also .8
at this stage. This gives an
inexact result. You will see
that it starts with .799 . . .,
that the inaccurary begins at
the tenth decimal place, and
that 30 decimal places are
significant (not 32, because
the last byte is divisible by 4).
Finally, in this range try .91 to

see a result which has 32
significant figures after the
decimal.

The second type of result is
the larger number, This takes
up about 30 seconds for about
1e38 (or about 2 to the 126).
Line 1400 has been coded to
speed the original draft up by a
factor of about 3, but those
digits take time to produce
{and the exponent takes time
to insert). Here you can test
those powers of 10 from 1e5
to 1e13 and see that they are
all exact. {1e13 takes 16
seconds). It is interesting to
see that the error.in 1el4 is
16384, Since the exponent is
2 to the 47, the 32nd bit can
only be correct to the nearest
2tothe 15i.e. 372768, and
this leads to an error of plus
16384. Of course this is just
as it should be, and shows the
system really working. It is
also of interest at this point to
look at the largest power of 10

that fits into the machine,
1e38, though the result may
not tell vou a lot.

The third type of result is the
loengest, with up to 159 figures
after the decimal, with 3 final
zeros always shown. These
numbers take from about 25
to 52 seconds; producing
those digits takes time! .5
belongs to this group; it starts
with .499 . . ., is wrong from
about the tenth place, and has
33 figures after the decimal
{only one division by 2 was
needed for the exponent). At
the other extreme, 1e-38
takes 52 seconds, shows a
similar scale of inaccuracy,
and gives 157 figures after the
decimal (not 159 because the
last byte is divisible by 4).

Finally

Program 3 also provides for
the input of 5-byte floating
point numbers in line 25. To
use this, add the two lines

15 GO TO 25

62 GO TO 70

and change line 180 to GO TO
15 (to restore the program,
delete lines 15 and 62 and
change line 180 back to GO
TO 20). Note that | am still
using the true numerical
second byte, and if you want
to alter that you will need to
add LET m({1)=m(1)+ 128 at
the end of line 25 and LET
m{1}=m(1) —-128 at the
beginning of line 70.

Perhaps the main numbers
of interest for this second
method of input are the largest
and smallest: i.e. 25656 2556
255 255 255 gives the full 39
digits of the integer 2127
295, the largest integer which
the ZX81 and Spectrum can
hold. You might not guess
frormn the manuals that this
number is held exactly on the
machine! At the other
extreme, the smallest number
is of course 2- 128, entered
by 1128 O O O; but perhaps a
more interesting number s
2=127 — 2-159, entered by
1 255 255 2585 2bE, also
taking 62 seconds, and show-
ing the maximum of 159
significant figures after the

-
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decimal. You may also like to
use this method of input to
enter some of the numbers of
special interest revealed by
programs 1 and 2 above.

Machine Code

Program 4 is a machine code
version of Program 3. The
arithmetic has been done in
binary coded decimal, and
most of the printing has been
done in machine code too.
Hence the longest number
now appears in less than a
second. This should greatly
extend the usefulness of the
program. There is string input
too, (line 30) so the program
can deal with any expression,
function or variable, not just a
number. There is provision for
negative numbers, and for
short integers as held on the
Spectrum. {To see the full five
byte floating after the decimal
point, add line 3 POKE 30722,
27 before running. This gives
54 places after the decimal for
small fractions. To restore the
full 159, delete line 3 and run
again. For the alternative 5
byte input, add line 25 GO TO
40. To return to normal input,
delete line 25. Note that the
program does not check
whether your five bytes form a
legitimate number. After a
break, re-enter at line 30.

To see a Spectrum bug,
enter "INT-65536""; you may
be surprised at the answer! In
one respect this program does
better than the unaided
Spectrum. Expressions like

‘-65535-1"" (or *'-65000-
536'" etc.) give the correct
answer here. On the unaided
Spectrum they give — 1e-38!

Ssumming-up

| hope this article goes a long
way to dispelling any mystery
about how numbers are held
on the ZX81 and Spectrum.
Although Program 3 is long
and complex, | believe that it is
a mine of information (| trust
that phrase is not copyright!)
and can be used far beyond the
cases that | have looked at or
indicated here.

18 REM "5 byltes®™

20 LET x=2: INPUT "Enter 2 nuM
BEr OfF eXpression jx%: LET x=UR
= PRINT g = YL FOR =1L T
o 5; LET Y=PEEK 23627 +2581sPEEK 2
3628: PRINT PEEK (w+1i);" ", . HNEX
T t: PRINT : GO TO 28

3@ LET x=1: FOR 4 =@ TO 128 LE
o R - ] R e e e e |
R i=1 TO 5: LET uv=RPEEK 23827+250
*PEEK 23828: PRINT PEEK (vw+il} ;"™
iy NEXT i: PRINMT HNEXT 3

L e e S e S e B e, e S S TP e Y e SR e e T e
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] Progran = .S THEM LET rg=rg+ a"
0 1318 NEXT X: LET 7g=7r%+3TRS$ [l I 1
f 2088 REM "doo; . RETLURMN
Y 3318 LET =@ EEK 23527+2 1480& LET F=INT ie. 8} LET G=¢-84%
B ¥PEEK 23625 f LET d=25&: FOR (=1 TOQ fF: GO &S
Z@28 INPUT "Enter & number that “B s MWNEST LET 4= FOR i=1 T
ctarts with a decimal point andg 2 g: G0 SUE =s: NEXT J: RETURN
contains no E-format ;aw% Z000 LET r(i-1Y=rii-31Y+INT {riii
. @30 LET e=URL a%iz2 TG 1: LET d= ~legl LET rfad=r{i}-1e6xINT (¢ ¢
" i: FOR i=1 TO LEN a%-1: LET Jd=1@ 1~ 1e€): RETURN
; #d: MNEXT i: LET a=bsd
. Q4@ IF t-aixdir=d324 (PEEK (w4+1) -1
: EEQUTEEEHPDKE ¥W4+S ,PEEK (w+S) 31
<258 PRINT 2z." = ";:: FOR i=1 TO =
- S: PRINT PEEK tw+il;" ";: MNEXT PO ST Im s
r 1: PRINT GG TO 2a 1 LET x=0
» 2 POKE 30726.14: POKE 3@0721.1
: =Z@: POKE 30722.80: LET a=3@75@
. 4 RESTORE : FOR i=@ 7O 63: RE
t S0 n: POKE a+i,n: MEXT i
) & DATA a,s{,5,37,a,a,a,eﬁwﬁm
; Program 3 2,0,0,0,d,8,0,68,21,37,135,137.6,
3 37,0,0,0,28,0,0,.0,0,.0,8,02,5,150,4
r 1@ REM "number’ 102,711,117 .57.,6,37.,0,.0,.0.0,.8.0,
f 280 INFUT "Ente—r a positive nu 2.0.2.506, 131, 6, 67,2901 .56,.3105,. 958,
5 fbher ";:x: LET w=PEERK Z3E27+250i#%F 1537.6.57
3 ZEK 23628: LET &=PEERK riw+1). DIM & LET 3=30976
| mi4): FOR i=1 TO 4: LET miil=PE i@ FOB i=@ TO 2&8#6: READ n PG~
EK (v+i+3): NEXT i: LEY sfid=mi{l = 0. n. NEXT .i
4 1 +128: GO TO G0 _ T 12 DATA 6.8.79.203.25.197,48.,1
” 25 DIM mid) : IMNPUT €;7 ",mill}; -.6,16.17.,145, 120,323,109, 120,167
] otLmtEY P Hamends T Momiidd .26,142,39,18,27.,45,16,246,6. 16,
i 38 DIM (343 325,109,128, 167.126.,143.,.39.,119.,43
1 40 DIM c (4,6 .16.245.1985,.16.218.201.6. 128, 33,
] S LET cCci{1,2)=32@6: LET (1.2 119.120.54, 2,35, 16,251, 33.0,12@,
) =25@0@08: LET ci2,1}=1S: LET ci2, 54,14 . 6,4, ¢2.?5 92
; 2) =258789: LET ¢ (2.3) =625S@@: LET i3 pAatA 35, 197,355,228, 126,203,
3 C(3,2) =S2624: LET Ci3,.3)=544775% 50.40.2.1956.128,42.2,126_17.16.2
1 LET (3,4} =030DR525: 1LET C{4,.2)= . D5 .34 ., m 120.,.17.94 ., 128,116, 8,23
) 232: LET C(4,3)=82305843;: LET ci4,. 7.- 176.285. 8, 131 225.193 16. 221,4.
3 1} =65S3868: LET (4,5 =6280@46: LE s 5s5,82,35,126,254.129, 545.56,2@
T C 4,6} =2500aa "5i14.128,71.197,.6.58, 33,145,120,
60 FDOR k=1 TO 4: LET b=mik) 167,126,143
; IiM alB): FQR 4j=1 TO B: LET 3iji= 14 DATA 59,119.43.16,249.193.1
' o i e NEXT : GO SUB 1208: NEX 5.239.6.36.33,145.120,126, 53e.,.24
! T K 2,203,65,87, 263.63,2053.65. 158, 86
S 65 PRIMNT x:™: ™; .119.122] 236,15,.134.115,43, 16,23
i 7@ PRINT €;" ".:B{idi;"” ",mi2),; 5.241.214,128,.48.24.237.66.71.33
2 TaRI3) " Y.mig: )" = M . 13@.120.167.197.6.80,126.48.2.1
- @ LET rg="" IF e<=128 THEN L 35 1@,@ 2&]1 B3 119.‘%'!; _']_E, 24.5_,_193,
t ET rs="86" 15 .25
i SB IF <128 THEN GO TO 162 i6 DATA 42,75,92,35, 126,254 ,i2
l10@ IF e=128 THEN GO TG iSsa 3.245.56,31.6.20,.35,1109, 120,126,
11@ LET e=0-128;: LET ==1184: GQ 157,35.55,2.16,249,229,1987,205,4
SUB 149@ 3.45, 205, 55%, 4571058 2258 5. 4@, 11,
120 FOR i=1 TD 7: IF riid«>@ TH 205.4,125,35.16.250.24,5,62,48,2
EN LET r%=r%+STRS% riil: G0 TO 14 15.62.46,215,241,254, 128,533,130,
3 2 1206.56.9.6. 16,205.4, 122,35, 16,25
/ 13@ NEXT i 3 2@1,58._,129,z;.235.¢,122,35,1
! 148 FOR =i+l TO 7: GO SUB 13 5 250.,201.229.197.126.254,.10.48,
: NEXT S.P45.62.48,215,241.,205.402 .45, 2@
| 150 LET rS=r$+".": FOR j=8 TO 1 =237 .45 .193,225.2061
1 3: GO 8SUB iZ@a: MEXT 4: GO TO 17 2@ LET x=@: LET w=PEEK 23827+2
t 2 56 xPEER 236285
+ 16@ LET r$=r5%+".": LET €=128-¢: 3@ IMPUT "Enter a number or €
4 LET 5=1280: G0 SUB 14@@: FOR J= Pressien ",x%: LET X=URL x%: BO
; 8 TQO 34: GO SUE 130@: MNEXT J TO S@
170 PRINT g% 4@ DIM a(51: INPUT afilx;" “:ai
igd O To 20 2k Y Y, @f53 2 Traldyct Yaisrs
1068 FOR i=8 TH 3i3: LET rtil=rfi IR i=1 TO S5: POKE wvw+i_,atil!: NEXT
i+ali-7ixb: NEXT i i: PRINT °°: GG TO 6@
1@1@ FOR i=13 TO & STEPRP -1i: @GO & E@ PRINT *~"X8;-°
UB Zee0: NEXT i 6@ FOR i=1 TO S: PRINT PEEK (¥
i22@ RETURMN +i3 ;" i NEXT i: PRINT "= *;
ile@ FOR i=1 TS 13 LET ri{i}=d=r 70 IF FPEEK ([(¥+11 <>B THER &0 TO
Y MNEXT 3 106 :
111t FOR i=13 TG 2 STEPRP -a1: @O = 8@ LET r=PEEX (v+3) +256sPEEK |
JB ZeRpR: NEXT i vi+d4l: IF PEEK (v +2)} =255 THEN LET
1120 RETURN = -8S536
i2@@ LET h=@: FOR i=8 TO 24: LET g PRINT 7: GO TO 25
h=h~d&%INT (h/d): LET riil=hslec 10@ IF PEEK (vw+2)>=128 THEN PRI
+r4id: LET h=ri(ad: LET rti)=INT NT =" : POKE v +2.FPEEK (w+2)-128
‘hosdl: NEXT i: RETURN 11@ RANCOMIZE USSR 31@ia8: GO TO
1388 FOR k=1 TO S: IF rij) <1tk - 3235
%

R
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YOUR COMPUTER BUYER’S GUIDE

. .should be the first choice of
magazine for anyone contemplating On Sale At Your Local Newsagent
the purchase of a microcomputer, From December 3rd
whether as a first time user or as an Priced £1.75
existing owner wishing to upgrade.

C
e . 5CJL_> 2
(| J

In this special publication, we take VIC-20 and TI-99/4A, to see how
a look at the art of choosing a they fare in the modern

micro or printer, as well as letting marketplace. In addition, you'll
our reviewers loose on the top tind up-to-the-minute reviews of
machines in the market. You'll find various printers.

reviews of the latest microcomputer It you're at all confused by the
systems such as the ACT Sirius 1, wide range of microcomputer
Apple III, BBC Micro, Commodore systems available, you'll need
64 and ZX Spectrum, and we'll also Micro Choice — the magazine
be taking a look at some of the old that helps you make the right
favourites such as the Apple II, choice!

'--.-.....---....--.-.-...-.-...--....-......'
. M ICRO CHOICE I am enclosin, delete as necessary) .
. cheque/ Pﬂstnfnllﬂ‘rr.:iyz';f?nglemalionaf Money g =
= Orderforf£.......... St

. ORDER FORM (made pnyalgi‘tn ASP Lid) .
=] Debit my Accesa /Barclaycard * B
& Please send me opyiie f (*delete as necessary) __ WTSA =
= Sl L4 =
= Cut oaut and SEND TO: Please use BLOCK CAPITALS and include post codes. iz}
u NAME (Mr/Mrs/Miss] . . . . . . =
B 513 LONDON ROAD, WL DL AN e i v -
B THORNTON HEATH, <35 ; B
= SURREY, -
= SR IAl: POSTCODE . u
& : i
7y Signature . . . : .
8 T |
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Getting stuck into

the maze

From deepest Gloucestershire (Cheltenham, in fact),
Tudor Costigan conjures up a maze, and puts you
in control of MAZE-MAN.

;1

The program is easy to
understand once you press
RUN. You press ‘a’ to move
up, ‘2" to move down (the
funny blob in line 320 of the
instructions is a z), ‘m' to
move right and ‘n’ to move
left. The reason for choosing
three keys will become clear
when you try the program out.
You get 100 points for an
‘0" and 200 points for an
explanation mark, with a
miserable 10 for an asterisk.

Variables

0010-0070: Initialisation of
variables and the like. POKE
23682,255 cures the

Spectrum of its habit of asking
‘scroll?’ every time you blink.
The subroutine at line 4300
draws the design shown at the
beginning of the program,

0090-0185: These print the
title and ask for the ‘skill level’,
with suitable error messages.
‘ww' is used as a delay loop
later in the program.

# v

" b

0190-0210: These define the

user graphics, using DATA
statements from lines 3700
onwards. In the listing, the

graphics are shown as the
letter they are, rather than the
little things you'll have flashing
around your screen when it
gets underway.

0230-0440: This section of
the program provides
instructions if they are needed.

0510-1630: These set up the
position of the ‘ghost’ in I’ and
‘k’, and then printout the
board. Originally, when Tudor
first wrote this, each
‘character position" of the
board had a different DATA
element, but he found this too
slow. Tudor says that the
design of the board has been
‘extensively tested’ at his
school, and there have been no
complaints! You can make the
elements of the lines different
colours, puting the colours
directly into the DATA
statements, as described in
your manual. The CHR$ 17;

CHR$ 8 in line 1420 allows
the old attributes of the paper
to show through (see your
manual, pages 111 and 114).
Lines 1550 to 1610 print the
titte and scores in varying
degrees of noticeability. Line
1620 prints the amount of
man left in the middle of the

board. Line 1630 sets the
paper colour to green, the
background colour of the
insides of the maze.
Variables used:

n — high score

n$ — high score

1 code of object

‘'underneath’ ghost

1 REHM HMPRZIE :"IqﬁH

2 REM
POKE =385
S ey
LET b=
Z0 BORDER

EY

o

n==il

kk number of lives left

i — to count objects eaten this
‘frame’

b score

d$ — stores previous key
pressed

v — loop variable

c$ — general input variable

[ loop vanables

d — loop variable

as stores data for board
printer

s — loop variable

X,y — position of maze man
k,| — position of ghost

55, sd — contents of proposed

position
g$ — score and colour contral
aa,bb.cc.dd — length of notes
ga.gh —
produce

added to k and |
old position

e e = e e e e e e et i e P
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9@ PRINT FLASH 1; INK 1;" = = e R S o
ZE HMAN - By T.H.Cosljgan . “..:.—.:-.. i == - e AR FFFASILEIES G
10@ PRINT :: PRINT e . A
112 PRINT "Skitl ifeveli=® L B e i R R
iz PRINT Hard Medium,Easy 1 = ] A 3 -
H.M.,E)Y " - Fats SR = i

1@ PAUSE @ =
14@ LET c$=INK

: =

" |-1-|
"Iﬂ'

145 IF IMKEY S« 'OTHENM &0 T 14 0B
=  B20 DATA "Bt 23 FFIXFFRFFFIFRAAN
15@ IF cCc%<{-"n" AMD CFi7"N =3 ST - S ]
CH>"m" HND €$Cb MYoRsD CzEaoste SSD DATH ""'nmrgnongnRpRaoainaEnnniE
QMDD cEksAvET™ THDN SFREINMNT ST Ai 2o owv
H.M.07 E Onity niLsss = T R o . | A28 £RareD s e Tk
- -—
ie@ IF cs='F e o=z Sen L E 1400 FOR d=1 TO 1S
T ww =2 i4i® READ e%: FOR s5=1 TO Z2: IF
17@ IF cs="m OR CcH="M" THEN LE e$is1="#" OR efisi =" = THEM FHFE
T wmw=25 = ¥: INK & A
1@ IF cCcH="e&" OR c&x="E’ HEM LE 1412 IF d=1Z2 RAND ==131 THEN FPRPER
T ww=50 4 _ N
185 PRINT AT 18.27;c% 1415 PRINT AT d.,8+5;e$is}. - FHRPE
190 RESTORE S7@@ ~oaAc: THE G S e e
202 FOR q9=1 TO &: REARAD x% 1428 MEXT s PRPRINT LHERS 4 LERE
205 FOR z=0 TO 7. RERD x: DDKE & i
ISR x$4+42 .%X: MEXT = L4568 NEXT d
218® HNEXT g 1426 PAPER 7: IMNK =
22@ IF fC<>3@ THEMN 320 TO 45@& 55 PRINT AT 1.,@; FLASH 1; "'HMaze
250 PRINT . PRIMNT "o you wegh man"., INUERSE l HY 2.3, 7By iri
instructions (Y. M) UERSE @;: AT < i By
24@ IF INKEY 4%="" THENMN GO TO Z4@ 160 PRINT A
250 LET c$=INKEYS$ JCDHE' BT &,
260 IF cs$="n" 0OR cSs="MN" THEN GC ng
TO 45@a 1516 FRINT H
278 IF c%<>"y" AMND Cc%:i>"¥Y*" THEN CRE":RAT 9,1
0 TO 240 i5z29 PRINT =B
2960 CL AEEZE PRPER 4
@02 PRINT : PRINT BRIGHT 1. ° 16858 FOR ==@
INSTRUCTIONS v 17160 LET u=1
318 PRINT : .PRINT "TO moOwve up', T oA g
“press ’a'” ; ATED FOR v=_ TO wn iE AT
220 PRINT “To move down™ ,"press 1755 BEEF .@2.4
i el 1768@ LET x$=IMKEY$
3@ PRINT "“"To move right" . "pres 1765 IF xM%="" THEM LET x5=IMNKEY %
o= i IF7E IF %<7 THEN LET Jd%="""
34@ PRINT "To move Lleft”,"press 1771 PRINT AT 4, ,x;"
‘ntt 1788 IF X%="m DR N%="14 DR d %=
36@ PRINT : PRINT " % = 1@ poin 97 OR d$="M" THEN GO TCQ 18@¢
ts ™ 1782 IF »$%="'m" ‘M OR d%=
370 PRINT " © = 109 poinis~ n™ 0OR d%="N" THE SR =T, |
=860 PRINT " ' = 2080 points*™ 1754 I ¥$="a i $="R" OF Jd4%=
458 FRINT i Fnzn“ FLEa5H i T 3" OR d%="R" THEN GO TO 1341
RRESS: Q! By Too CorrrTRygle 1786 IF Xx%="z" OR x%="I7 OR d%=
435 IF IHHEYﬁ{}““ THEN GO TO 423, z" OR Jd%="Z" THEM 0 .TC 1368
= 1788 o TD 21em
44@ IF INKEYS$="" THEN GO TO 44& 18Q0@ LT xex+id
51@ CLS : LET L=6: LET k=19 181 LET s=s=CUODE (SCREENS (4,1}
538 RESTORE - IF s=<:1:>32 THEN GO TO 122@e
65@ DATA "nruiapngngopppunpppurni 1512 PRINT RT 49 .x3x; "€’
n 1815 GO TO 21a@
56@ CRATA "flizzzxzzxzizsizzizixxzzys 1520 LET x=Xx-1
o 1850 LET =25=CODE {(SCREEM$ (u,x))
E72 DARATH "IxzhRgisuildsndsnaaseans @ IF £ 422 THENR: =€ T 2=2b0
s 18652 PRINT 87T 35 . i
uBSE“ DATA "#O0#f#xixxxxx3x 33 x3BBPD0 1535 ¢ TD 2100
o 1i848® LET uwu=ygy-1
690 DATA "Hix*+33R RBBRBR B x¥FFF 1S5S0 LT == -U000C 1 o0=HLODME 4
e ; : IF S8 $i3E2 IHEN U U =000
TER DATAH "Hixgndsds iy sssgupgyr 1552 PRINT AT 4 ,x; "7 |
& - e 1SS GO TC 21@a
71@ DATH "HissixFannupnitssssSdss 1560 LET y=4y+1
. 1573® LET ss=CDDE (SCREEN%: (u,x}}
T2 DATA "#ibdsngxidsh Hrpsitwi : IF 55 <¢>32 THEN GO TCO zZaSa
8" T DL T e 4. 1872 PRINT AT y,x;"n"
1875 GO TO 21a@
73@ DRTA " e L R 190@ IF ss=4=2
i I:? T b=b+1R
746 ATA "#uidsgxitsid B sftsits 1905 IF =
it EEEFR .S5.595
TS@ DATA "H3:¥x xR +UNARORIDFFF 5% 1?&5 2 g
B EERD A o
TEQ DATA "H:xBxBx3*3% 23F¥xaxfzxd= 1915 IF s
- TO 1812
270 DRTA "#HOfsdidid s Badi o HE B oD i2za GO T
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1258 IF ss=42 THEMNM LET i=i+i: LE 225@ IF sd=35 THEM'LET f=k4+1l: GO
T b=b+10 =0 Tu 15832 TO 2196
1a55 IF =5==72 THEN LET E=b+1Q0&: 22660 GO TO 2616
BEEP .5.5: BEEP .5,.7: 0O TO 183c= 22321 LET k=k3*1
196 IF s5s=32 THEHN LET E=b1+200C 222G LET g9a=-1: LET qb=82
BEEP 1.5: BEEF 1.7: BO TD 15532 4 s ol
1965 IF ss=38 THEM LET x=x+1: & 234@ LET =5d=CODE (SCREEM$ (L, Kk}
TD 1832 2535@ IF sd=35 THEN LET k=k-=-1: GO
L97@ GOQ a 1832 TOD 1750
2BPP JIF s5s5=42 THEN LET :=:i+31 LE 260 GO TaO 261a
T b=b+1&: S0 TO 1352 =418 LET L=L=1
2005 IF 55=73 THEN LET b=ob+10&: 2420 LET qa=@: LET qb=1 )
EEEF .5,5: BEEP .5.,7: G0 TO 1852 2440 LET sd=CODE_(SCREENS ((, k121
2010 IF 55=233 THEN LET b=bh+200: 245@ IF sd=35 THEHN LET i=i:1: GO
BEEP 1.5: BEEF AaA.7. G T I652 TO 217@
215 IF == =35% HEN LFT Ly 4k =0 Z46@ GO TO 261
TR 1858 2510 LET L=L+1
2EI@ GO TO 18S2 2529 LET qa=@;: LET 9qb=
Zasd 1IF ss=42 THEN LET i1=i:1 {F 2540 LET sd=C0ODE {(3CRE
T b=b+i@: GO TO 1372 2558 IF s5d4=35 THEN LET
2055 IF s=s =772 THEN LET b=b:ipg. TD 21c0 :
BEEFP .5,5: BEEP .5,7: GO TDO AG72 2519 IF sd4=32 THEN 3!
@60 IF =s5==33 THEHM LET b=bs+z0b LET Js=02; 150 g A758E
BEEFP 1.%5. BEEFR 1.,7: B0 TO 1378 2520 IF sd=42 THEN &
2065 IF £&£=23% THENMN LET uy=u-1: LET .J=42: G0 TO 1758@
T8 1872 i ZEZ@ IF sd4=79 THEN GO 3UB z7ag
2@07@ GO TO 1873 LET j=79: GO _TO 175@
2188 IF x$4:7 S oE4Q@ IF =5d=38323 THEN GD 3UB 27282
2103 IF w=9 ANLC LET J=32 GO TO 17%a E
BT Yy, x:;* " LET 265G IF L=y BhD k=x THEN Q0O 5SLB
2. e 27@d: G0 TO 2717
=9 B IF Ly =% =g ZEES GO TO 1700
T I ! LE 2728 PRINT RT L+gb.k+qa;CHRS J
= - PRINT AT L.k, "®m": RETURN
2iig IF 3 -5l = 2 iz it e B 2718 LET kk=kk-1
he | I g =1 L=, =g PR i e S = 27ea LET 3 =&
E e LET 1=1+1 27530 FOR a=@ TO 7
21210 IF (i=61 OR i=11ga 0OR =16} 2743 BEEP .02.,0: BORDER 35: EEEE
0 (Ww<2>12 AMND x<>19 BND (L3>3 .@2,1: PRPER 7-a: BEEF .@Q2.,4: CL
= AND k<:>19) THEN PRINT AT 12,19 5 )
e 2758 MNEXT a
oo Ee@ BORDER &: BEEFR 85,8 FPRAPER

CHRS$ 17+CHR$ 7+353TR%$

2138 LET q%= 5 : 2,3

b+CHR$ 17+CHR$ 4: PRINT AT 4,1, Jo HEEE SER L N IRN e o R

ey — £  =77@ IF kk>@ THEN GO TD Si@

2128 IF b:n THEM PRINT 87 ©.1: I 2780 PRINT “You ended with “;b;”

e points .

21a@ IF =186 THEN PRINT AT &,15 279@ IF n<b THEN LET n=b: FRINT

+ BRIGHT 1: F_L.HE-H 1; PARPER 7, 'IJE “This is thke new %53 .:;-1 S core*

LL DONE™: LET I=@: &0 TO 2132 2E8D PRINT ~ FiasSHd_ 1, oRicGAT 1;°

2141 GO TO 2158 ANOTHER GRME?

2142 LET 23=.12%: LET bb=.25. LE =«

l CE:.-:..-'E: LET dﬂ;_S 2810 LET E5=INFEY5.-_ el

2142 FOR z=1 TO 2 2820 IF e$<>"u” AND €%+ Y" B0

2145 BEEP cc,@: BEEFP aa.-4: BEEP eg<>"n" AND e%<>"N" THEN GO TO 2
dd.-4: BEEP dd,@: BEEF cc,-4- E 216

EEFP a3a.,-4: BEEP dd,-4. BEEP cc,2 283@ LET rc=1: IF e%="y" OR e$="
BEEEFP &a,@: BEEP dd.2: PEEP 44, ¥~ THEN GO TO 20 ’ .

-1: BEEP bb.@: BEEP bb.4: BEEFP 1 2849 STOP

@ 570@ DATA "a".@,6@,126,14,14,126

2146 NEXT 7 .60, @

2148 BEEP cC.-i: BEEF 2a.0: BEER %zigaDgTﬂ e",e,6@,126,126,126,1

dd ,2: BEEP dd.2: BEEP .4 £ 25,60,

® bb,B8: BEEP dd .2 BEEPbSH 2 EEE Z7oS@ DATA VT ,@,.B@,126,.126,126,8

EP €C,-1: BEEP aa_.8: BEEP dd.2: 4,848 o caia

SEEP dd.2: BEEP bb.4: BEEP bb,.®: 373@ DARTA "b",@.58,126,112.112,1

SEEP dd ,2: BEEP dd.2: BEEP cc .5 =ZE.E@.2 S e -

& SEEEEEP' 3:93555533;:‘5 BEEFP d EgigEDng cC".8,536.102,.18=.126, 1

id.4: BEEP ¢i.8: BEEP ai.-1: BEE ggégﬁﬁﬁTﬂ "d",@,6@,126,126,102,1

5 dd,-d: BEEP bb.S5: BEEP bb.2: E 22, @ K

ZEP dd_.©: BEEP dd,-1: BEEP d4dd,8 4300 FOR x= =8_TO_2s§ :ﬁEP ?2? &

Zi49 GO TO Sie 4531@ PLOT 127,87: DRAW x- :

2182 REy opaNe ouagy 1388 NSXTX o0 1o o sTeR o

Z1&6 X VR =4 725 o

2161 BEEP .ag,%HEN et :sgg ﬂé?? &2?.3?; DRAW 128,4y-87

2165 IF L-u> GO o =24 3 . = gL

2170 IF L-y<:@ THEN GD TC 25i@ 436@ FOR_x=255_TO @ STEP -5 _ 5

zise IF k-x:>@ THEN GO TC 221@ 4370 PLOT 127,87: DRAW x-127,-87

213290 IF k-x::@ THEWN G0 TO 2Z31@ 438@ NEXT X AN -

220@ GO TO-26S@ 4339@ EPETufgﬂTgﬂlzgﬁgTEP*:q L

Z2iw LET K=k -1 Gass LT LD L s L} o3 =127 ,4=-07

2020 LEY ga=1: LET fgb=0 4410 NEXT y

224@ LET sd=CODE (SCREEN$ (L,k)) 4420 RETURN

e SN e T g e e e S T S S Y TN S =l |
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PROGRAMMING

' Board games for VOI.IP
computer

In the last issue of ZX E
computing, editor Tim
Hartnell explained one
way of writing board
games for computer use.
Here, he takes the topica
little further, and gives
you two board games
with full screen displays
for the 16K Z2X81.

for each square on the board
(rather than just one, as was
used in the earlier program),
and build up the pieces using

Chess Board ij””:'e i the 0“?“3; the ‘chunky’ graphic options moving on the diagonal. As
i 3 e o oo T on the ZX81. you can see from the sample
| The numbered chess-board Computing. | went on to

When you run the programs, run which follows the listing,

shown here contains the heart

of computer board games.
You can indicate any square

on the board by referring to the

explain that the second great
advantage of wusing a
numbered board of this type
was that when you move — in

you'll see that PRINT AT is
used to change just the
squares moved to and from
{and, when needed, to remove

the pieces look particularly
effective, and you'll have no
trouble following the game
when you get the program

number along the left hand any direction — no matter T
side isuch as 4) then the where you are on the board, ﬂairip‘f#;egng:?'ﬂ;':rli'ﬁtt:grezrr:g?: underwa_v.
number along the . ) .:.|l,|'-| as the difference in value of the .0 This speeds the game up Spanlsh Checkers
: he lines ‘from’ sguare and that of the considerably
(along the left ‘to’ sguare is the same. ' Once you've entered Corner
i i line The predictable nature of the Checkers, and saved it on
Aur d £ ne topl numerical difference between Corner ChECKErS tape, you can alter it to
mee the s yumbered squares makes it fairly easy for Corner checkers follows the become the game Spanish
45 ou : move a the computer to work out its rules of draughts, except that Checkers, which is closer to
CE ¢ |Z-‘.' next moves. If you entered the you play by starting in the ‘real’ draughts. In this, you
. umb it the ‘Corner Checkers’ game given corners of the board, rather move from left to right across
moving from, in the last issue, you'll find it than at the ends, there are no  the board; the computer from
ich as 45), then the number relatively easy to adapt it to  multiple jumps, and no kings. right to left. You play as in
you are movi r-q t(. (such as become both of the board Any piece may move in any draughts, except that you can
54 computer can games given here, which have diagonal direction. Captures maove in any diagonal direction
nderstand exactly what you full screen displays. are in draughts, by jumping (as though you had a board of
are doing. The way to get a big display  over an opponent’s piece into  kings), there are no kings, and
This was explained in my is to use four character cells an empty sqguare, always no multiple jumps.
18 REM CORNER CHECKERS &6@85 NEXT Z
28 GDOSUBE Seee G@agsa GOTO s2e8
=@ GOSUE Seai cigd@a LET B(Z} =E
35 SLOW 611@ LET RIZ+Y) =E
4 COSuUB Ta@e S5128& LET R{(Z+2%Y1 =C
5 SO5UB oAb &ize LET COMP=COMP+1
@ IF HUM=?7 THEN PRINT AT 19,2 £140 PRINT AT 2,22; “ComMF.; ~;COM
70 IF COMP=7T THE®™N PRINT AT 19 615@ LET F=INT ({({Z+¥Y) ~10)
2; "I WIN"; W 61688 LET S=Z+W-183%FT
E@2 GOTO 40 617G PF“INT F'T 236, 2%F . " ;AT 2x
S008% REHM :xZOMPUTER MOUE:x= G4+1.2%F;"°
&6@1®d FOR Z=88 TO 11 STEP -1 6172 LET F=INMT ({(Z42%£Yi -108}
5020 IF A(Z)=C THEN GOTO G62TSQ 6174 LET G=Z+2x¥-18xF
6@38 HNEXT Z 6176 F‘RINT FIT 2%G,2:F; "™ . AT =2+
&P4@d GOTO 5200 G+1l,2%xF;
6258 LET Y=-=-11 6139 I_ET F=INT {(Z/18)
ERAEE IF FT4+Y 88 0OR Z4v<4il OR ZT+23% 5152 LET G=Z-10xF
Y388 OR Z+2%Y <11 THEN GOTO 5a37d 6184 PRINT 27 =235 ,.23%F " “IERT %
SRR TF AIiZ4Y 1 =H RHD R{Z+2=Y) =E C+1l,2%F: " i .
THEN GOTO 6168e 5199 RETURH

60780 LET y=-9x(y=-11)+9%{¥=-8) 4+1 6R08 REM #iNON-CARPTURE MDUEx:
P%(Y=9) +{Y=100} 621@ FOR Z=1 TO 280

6880 IF Y <:@ THEN GOTO 6855 6229 LET K=INT {(RND=z78) +11
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6230 IF A(KI =C. THEN GOTO 6260
5240 NEXY Z

625 GATO &6Sac

62680 LET ¥=-11

5288 IF RIK+Y)=E THEM SOTC =330
629@ LET Y==3#%I¥=11) +82(¥Y=-9F +11
FIY=2) + ¥ =10a:}

638 IF wvix@ THEN SQTQo 8278

E31@ NEXT Z

53280 GOTO &Saad

S33 F K423 88 QR K4+23Y (11 THE
N GOTO S4iQ@

gs¢@ IF A(K+2xv1=H THEMN GOTO &24
£5358 IF K-Z2%¥y <11 OR K-=xY >8&8 THE
N GOTO 5480

E36@ IF S (K-22¥)=H THEN CGCOTO oS24
B

6400 LET A (R +Y) =C

€410 LET RI{K} =

E420 LET F=INT <4 4+Y¥3 18}

S4 38 ET S=K+¥Y-108F

6448 PRINT HT =26 ,ZsF; - -7 ooy
E4+1,2xF; >

5458 LET F=INT (K- 1)

46 LET G=H -10xF

S4T8 PRINT BT 2z26,23%F; AT a2
G+1,22F ;" i .

5458 RETURMN

SS88 FOR G=1 TGO 2ea

ES1@ LET K=INT (RNDx78! +11

56528 IF AR (K) =C THEN GOTO S50
E53@0 MEXT o

5548 PRINT AT @,0; "I CONCEDE THE

GRAME ™

6550 STOPR

668008 IF A(K-11)=E THEM LET ¥Y=-11
2€le IF RKR(K-11)=E THEN GOTO &4Q0
56628 IF AR -9} =E THEN LET ¥Y=-T
56538 IF AIK-9) =E THEN GOTO 5400
S54@ GOTO &654@
78806 REM *x:PLAYER' MOUE+3x

7218 PRINT AT 208,0; "ENTER YOUR I
DUE RS ""3344"""

7020 INPUT A%

7O03@ IF LEN A%<>4 THEN GOTO 702¢
7848 PRINT AT 29.,0;"

7R5@ LET Bi=URL As (1)

7@S5 LET AE2=VARL A3(2)

7OG6OBLET Bili=URL R(/A4{(3)

B85 LET Ba2=UAL A%(4)

7079 LET A(10+B1+62) =H

78588 LET R{1AxQR1+A2) =E

890 PRINT AT 282 ,2%xB1; " u ;AT
2x62+1,2xB31; " -

7120 PRINT AT 2xA2,2:A1;" “ . AT
ZEA2+1,2s81; " b
Ell@ IF ABS (A1-Bil) =1 THEN RETUR

7128 LET HUM=HUM+21

713@ PRINT AT (RA2+B2) , (A1+B1);
"IiAT A2+B2+1 ,A1+B1; " s

7148 PRINT AT @,22; "HUMAN: " ; HUM

RETURN

REM PRINT BORARD - START

FOR Z=8 TQ 1 STEP -1

FOR X=1 TDO 8

garve IfF A {1@374+X) =H THEN PRINT =
T 2#%,2%Z; " m ":AT 23X+1,2%7; " =&«
3288 IF R{1@xZ+X) =C THEN PRINT A
T 2:X,2:Z;: """ AT 2+X+1,2:+7; "kl
5@82@ IF RI1@xZ+X) =B THEN PRINT A
T 23X,2xZ;"8E". AT 2:xX+1.2xZ; "8y
S811@ MNMEXT X
glze NEXT =
8l3@ RETURN
S99@ STOR
8999 STOF
Q@aa@a FaST
9Baas oIM

{1@aa;
9Qailad LET Hs="1

Tlli515222431334251"

Q@28 LET CH=""3338

= B LET Bg="1=i4

2355354 14345475254

S TETEGLIESESE T

@4 LET ES="8273
S44536271"

Q050 FGR Z=1 7o 1ado

SPE@ LET AT =9

SATA NEXT =

28@ LET H=CODE *“H"

S@9@d LET C=CODE "C©»

@95 LEYT S=CGLDE “E“

g9l LET E=CODE "

8915 FOR Z=1 To°'g

911 LET A{UARAL H$( TO 2)) =H
9128 LET R{URL Cs{ T4 211 =C
2128 LET HE=H%{(3 TO I

213ZS LET C&HE=C%(3 TO )

S14@ WNEXT =

915¢ FOER Z=1 TO 52

Q160 LET A(LURL B TO 21 =R
al7ad LET B%=B%${(3 TO )

9153 NEXT Z

919@ FOR Z=1 7o 14

920@BLETYT ARI(URL E%i TO 2=
921 LET ES=Ef%(3 TO !

9228 NEXT =

S2358 LET CcoMP=2

SE4@2 LET HUM=2

2430 @

' 1

o
oy =

0o s

OTE
i

(v ] ) B T A T

Do ~110 T
] B N

N

s

mms- modé
¢
H

DZMN b -
_r
C
P
"

Ll -
Bl

fz

.‘?5

THEN

SPANISH CHECKERS
B Saeo
B S2ee

To006

SEG0

IF HUHE’=? THEN PRINT AT 19.C
WIM": U .
IF COMP=7 19,
WIN" U

GOTO 46 :

REH **COMPUTER MOVE %=

FOR Z=88 TO 11 STEPFP -1

IF RAIZ)=C THEN GOTO 050
NEXT Z

SOT0C s28e

LET Y=-11 A &

IF Z+Y >88 OR Z+v (11 SR I+32%
OR Z+2%Y <11 THEN GOTO 5870
IF AIZ+Yl=H ARND BI(Z+2%Y) =E
GOTD 518068

g,
M

16370
LI
|

i
aom

THEN PRINT HT

GOVOBELET Y=-9f(¥Y=-311} +3%i({¥==-0) 41
DEiY=2] 4+ (Y =123}

=15 EaTn)
5855
5090
slae
5116
61z
5130
5140

=1
&§15e
160
&17ve

1.=2%F;"

G+
5172
5174

IF Y48 THEM GOTC &85
NEXT Z

GOTO 6206

LET Ri{Z) =E

LET AtZ+YY =E

LET Ri{Z4+2sY) =C

LET COMP=COMP+1

PRINT AT 2,22; "COMP.:

LET F=INT (((Z+¥) 18}
LET G=Z+¥-1@zxF
PRINT ﬁT 2z ,23F; " "AT 2%

F=INT [({(Z+2%Y} 1)
G=Z+4+2sY -10sxF

™ CoOM

LET
LET

R e e e T T T e T e B S |
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5176 PRINT AT 2#G,.2:F; "Sa®' ;AT 2= S£26 IEN PRINT &
G+l.22F T Z#X 1,2x7; "agm |
8188 LET F=INT (Z.1@) S11@ |
6182 LET G Z~ 1 £F 5120 |
5154 PRINT AT 2=G,8+F; " “,AT Zx 5156 |
G+l,2sF; S2a23 |
£§130 RETURN 5359
E€20@ REM ::iNON-CRPTURE MOUExx 3005
621@ FOR Z=1 TC 20@ Spid 22426285315 |
822@ LET K=INT (RND+78) +i1 SESST
65238 IF 8K} =C THEN S07TO a2564 S@28 LET Cg=-"S28345533T74A7237577626
65248 NEXT = 4665657
256 GOTO &S0 A@3@ LET 5§="12141610212325273253
5260 LET v=-11 436354 14345475 25456536 1636557727
5238 IF AIK+Y) =€ THEM GOTO S33a 4767881858587
5230 LET Y=-9xi¥=11)+92iv=-0)+1] 0040 LET E$- Si1535EE"4od44648"
(V=01 +I{¥Y=186) S350 FOR Z=1 TO 100
S3B@ IF Y28 THEN GOATO S=7p0 S@6@ LET R(Z) =%
E318 NEXT = SOTD NEXT =
£32@ SOTO &€See SOSOBL.ET H=CODE “H"
SE30 IF K42#V 1185 OR K4Z3¥ <11 THE 9090 LET C-CODE "0
N GOTC edoo 9235 LET B=CODE “B”
©342 IF AK+2:Y)=H THEN GOTO 524 91@0 LET E=CODE = &
2 S1iES FOR Z=1 T0O iz
S350 IF HE-Z$Ycll OF KoDgw.oas g 21=2@ L A Csl TG 201 =C
bt SGTDFE4$E 5 i S e S13@ LET He=H$(3 TO !
5-0° IF RIK-2#¥)=H THEN 60TO 624 J13% LET CS=Csi3 70
24BG LET AiK+ 2158 FOR Z=1 TG 32
S410 LET S i S15@ LET AMVAL B${ Ta =21} =5
S428 LET F=3137 glzﬂ LET E&=8%(3 TO )
SATEE O BT i . S 1L3C M Z
ciid Eepn it Ar 2s S50 FOR zz1 To s
G+l ,2eF; v LA 9288 LET RIVAL FE&i TO 2)) =€
B45@ LET F=INT (K .12 gi;% LET E$=Eg(35 TC )
2458 LET S=kK-igs 95‘_.‘,3_%; Egﬁ: =
ZITO_PHINT AT 2:6,24F ;" AT ay J238 LET iy
(ER = e L -
| E480 ETURN 420 BHINT '
! ESP@ FOR G=1 TO 20@ e
| B51@ LET R=INT {RND*7S}+14 A= o =T 24 i
| S528 IF AIK)=C THEN GOTO S&eaa i = = =
- 3@ MNEXT G 34.1@ FOR Z=1 T 17
B33 BRINT AT 8.0@:"I CONCEDE THE S420 PRINT AT =,1."B":aT Z,18; "B
SEHHE“ Sd=2; I;_ Sy TRIT b T e A o8 Y -
S55@ sSTOP AT 2,0 CHEE (1AL TE, THEN PRINI
2590 IF A(K-2111=E THEN LET ¥=-11 pzpg (1SiT0RE (15642.2) AT 2.139;C
BE1@ IF RiK-311})=E T 3 O = TS ETRT g - w“
6E2@ IF Qiﬂ—§}=EETHEENLE$I%—§éaL T %Fgafiff £E28) 22T THEN PRIN
S538 IF A(H-9i=E THEN GOTO 8400 .,0; Zg2;"®".AT Z.19;"w
5648 GOTO E540 2EAR RETiEN
728 REM :3:PLAVER MOUExsy Gl o
721@ PRINT AT 2@,@; "ENTER YOUR M 1 2

DUE RS T "5844“ e aw
7028 INPUT A%

7@3¢ IF LEN A$<>4 THEN GOTO 7ezo g
7@4@ PRINT AT 2@,9;"

7858 LET Ai=URL A% (1}
7BSS LET A2=uUAaL A% (2) 7
7858 LET Bi=URAL A%${3)
7@55 LET B2=UAL n$14}

7078 LET A(10:B1+B2) =
2850 LET A11@:R3iAS) oF ]
7@3@ PRINT AT _23:B2,23:51; “ud"; AT

2 ¥62+1 .2 «51; "

7198 PRINT AT 2:A2,2:R1;" ;AT 5

2FREZ+1L,2+zAL; "

FLi& TF ASS {(AL-Fl1=1 THEN RETUR

[

Fl2e LET HuUM=HIM+1 4

713@ PRINT AT iA2+4B21 , (A1+BL1)} ;"
";HT A2+B2+1,RA1+6B1; ¢ e

<14@ PRINT AT @,22; "HUMAMN: *: HUM 3

7958 RETURN

SQ@2 REM FPRINT BOARD - START

S@4E2 FOR Z=5 TO 1 STER -1

88560 FOR X=1 Ta 8 2

S@7@e IF R(18sxZ+X!=H THEN PRINT &

T 2#2X,2xZ; "die"; AT 2xX+1,2sZ;"

3@8@ IF RI1@:Z+X} =C THEN PRINT £

T 2¥X,2:27; BB AT SaX+1,2%Z; g 1 (11
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Under the 2X-

Reviewer Nick Pearce takes a close |
of 2X81 programs, includin
processor program f ;
Richard Shepherd's ‘Super Space Mission'.

GOSUBs,
from any start line and in any

Toolkit — Artic
COI"I‘IDI.ItII‘IQ

For the basic programmer,
Toolkit from Artic provides a
total of nine functions to ease
the labour of program writing,
including the usual renumber-
ing facility.

After loading, Toolkit
automatically lowers RAMTOP
and sets itself up in the last
2%K of memory — a definite
advantage on some other
toolkits which require the user
to reset RAMTOP before load-
ing, something which is easily
forgotten.

Toolkit's facilities are
obtained through USR calls,
Prompts are given on the
screen and the program is
fairly straightforward to use,
special error codes being given
to identify the problem if
anything goes wrong.

The instructions that come
with the cassette are closely
typed on one side of an A5
sheet of paper, and although
the facilities of the program are
adequately explained, the
presentation could be better.
Some of the error codes, for
example, are difficult to find,
and a listing of the codes and

their meaning would be
helpful.
Renumbering

The renumber routine is most
impressive. It renumbers a
program, including GOTOs,

RUNs and LISTs
step size the screen
prompts the necessary
commands, After renumbering
any computed GOTOs or
GOSUBs (eg GOTO 100 x LEN
A$) are displayed so that these
can be numbered manually by
the user. The Toolkit will cope
with jumps to non-existent line
numbers by remembering the
jump command with the
number of the line next after
the non-existent line.
Renumbering is carried out so
quickly as to be almost
instantaneous on even long
basic programs.

Apart from renumbering, the
Toolkit includes the facilities to
delete groups of lines in the
program (prompting for the
first and last of the line
numbers to be deleted): to
display the amount of memory
available in bytes; to list the
current values of all string and
numerical wvariables lexcept
arrays and loop control
variables); and find any string
up to 255 characters in length
and list every line in the
program containing that string,
The replace command allows
any string to be replaced by
any other string, which need
not necessarily be the same
length, eg PRINT can be
replaced by LPRINT. By saving
the current program below
RAMTOP, another progam can
be loaded, allowing two
praograms to be joined
together. Another function is

LDS OISR OCE S S 00

THESE TWO PARAGRAPHS ARE THE

SOME. EXCEPT THAT THE FIRST URS
TYPED UITH WORD -URAPPING AMD
l;.INE—dUETI!'-‘ICHTIC:N OFF, IMN THE
SECOND THOSE FUNCT IONS UERE
CPERAT ING.

THESE TWO PARAGRAPHS ARE THE
SAHE ., EXCEPT THART THE FIRST RS
TYPED WITH ugnn-ugﬁﬁprwﬁN ?ﬁg
LINE ~-JUSTIFICATION » I
SENGND S Thaas UNCTIONS WERE
OPERAT ING .

S e

by a control key, Tasword to move blocks of text around
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REMKILL which removes all
REM statements from a
program — useful if you are
running short of memary, or
want to make your programs
quicker to LOAD and SAVE.

This must be one of the
better toolkits around for the
ZX81. It is easy to use,
executes commands quickly
and accurately, and all of its
nine functions are likely to
have some value bath for the
novice and for the maore
experienced basic pro
grammer. Toolkit takes up only
just over 2K of memory, quite
impressive considering the
range of functions available.

Toolkit costs £5.95p and is
available from Artic Computing
Ltd., 396 James Reckitt
Avenue, Hull, North Humber-
side.

TASWORD—
Tasman Software.

Tasword from Tasman Soft-
ware is a program that makes a
credible word processor out of
your ZX81. The program
demonstrates admirably the
capabilities of a word
processing system, although
the inherent limitations of the
ZX81 do pose restrictions —
there are no lower-case
characters for example. Up to
320 lines of text can be
handled in the Tasword text
file and 22 lines of the file are
displayed at any one time on
the television screen.

Shift Keys

The character keys of the
ZX81 keyboard are used in the
normal way to write onto the
file. Control of Tasword's
word processing operations
are achieved through the
"'shift’’ keys. Shift {or control)
keys are used to delete or
insert lines or characters,
obtain the graphics characters
of the ZX81, scroll the text,
move complete lines, and
perform most of the other
usual word processing
operations. Unless overridden

ook at a number
g Artic’s Toolkit, a word
rom Tasman Software and

“"Word wraps’’ automatically,
i.e. if the last word overflows
the end of a line, then the
whole word is transferred to
the next line, and the finished
line is spread out across the
screen (justified) to give the
line a neat appearance.

The program is well thought
out and easy to master, helped
by the logical assignment of
control keys to word processor
functions, for example "' < ="
to centralise headings on the
screen, “"AND'’ to insert new
lines, words or characters onto
the file, and the ARROW keys
5, 6, 7 and 8 to move the
cursor around the screen,

Saving the
program

The STOP function stops Tas-
word running and permits a
number of options to be
selected. The program can be
saved on cassette, either with
or without the text file, the
text file can be cleared, or
control passed to the ZX81
ROM. This is a particularly
useful innovation since it
permits other tasks to be
carried out while still retaining
Tasword and the text file in
memory, eg calculations can if
necessary be carried out
without losing the program or
text.

Instructions for Tasword
come in the form of a small
booklet which is clear and well
written and, inevitably of

course, produced using
Tasword itself. Somehow
Tasman have produced g

printout for the booklet which
is far superior to anything |
have been able to manage on
the Sinclair printer!

On the reverse side of the
cassette is Tasword Tutor, a
well presented teaching aid to
the Tasword functions. A nice
touch to complete this
package, although largely
unnecessary as most users will
find Tasword easy to master
from the instruction booklet
alone.

| was a little disappointed
that Tasword lacks the facility
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in the file — linevitably have to
rearrange the sequence of
paragraphs whilst drafting
articles or letters.

The overall usefulness of
this program is limited by the
ZX81 itself, particularly the
lack of lower case characters
and restricted text line length

{32 characters), and the
Sinclair printer. However, for
the price it is an impressive

package. If you want to use
your ZXB1 for serious word
processing there are software
packages available that offer
lower case characters,
although they are rather slow
in -operation; otherwise vyou
will have to dig wvery much
deeper into your pocket for
suitable hardware — perhaps
including an RS232 interface
for a “'proper’ printer.

| had no LOADing problems
with any of the software
cassettes in this review except
Tasword, which refused to
load wuntil | had made
significant adjustments to the
head alignment of my cassette
recorder, indicative perhaps of

head misalignment on
Tasman's recording
equipment. Tasman will

change cassettes that do not
load, and ask that you specify
the make and model of your
cassette recorder if a
replacement is required.

Tasword costs £6.50p and
is available from Tasman
Software, 17, Hartley
Crescent, Leeds.

super Space
Mission — Richard
Shepherd
Software

And now to some new games
for the ZX81,

Super Space Mission is an
arcade style game, but with
plenty of added interest,
including some impressive

introductory graphics.

You start on the launch pad
and initiate countdown, after
which take-off is automatic.
Control of your space craft is
handed back to you in deep
space. After testing the
controls you are on your own
and may proceed with the
mission, which is to destroy an
alien fleet. As well as the
aliens, asteroids are a regular
threat, and your lasers can be
damaged as you fight them

off, reducing vyour firing
capability.

Pilot rating

Fast reflexes and luck are

essential if you are to stand
any chance of destroying the
alien ships as they swoop
around you, With yours truly at
the controls the mission
usually had to be aborted
uncompleted, or ended after
suffering fatal damage. A final
mission report includes pilot
rating, mine wusually read
“lousy shot™, although | did
get a "‘not bad"” after one
brilliantly executed mission,
and you are given a scwre
Isic).

If your think the game is
getting too easy, a more
difficult of the seven skill levels
can be selected up to the
hardest — suicidal.

There is at least one bug in
the program — apart from the
spelling mistake in the mission
report. The game occasionally
“jammed’’ during landing, in
which case it had to be
reloaded; and a mission would
sometimes come to an end
before it should.

A fast moving arcade style
game which goes a bit further
than the wusual invaders
program, with some nice
touches and particularly good
graphics. Rather expensive,
however, and the bugs do
need to be sorted out.

Super Space Mission costs
£6 and is available from

_FIGHTER -

Richard Shepherd Software,
22 Green Leys, Maidenhead,
Berkshire.

Byte Man —
Mindseye

Impressive graphics are a
feature of this cassette too,
and priced at only £2.95 for
three games it is good value for
money. Another good feature
is the game instructions; these
are not written down, but the
player can opt far
comprehensive and well
presented on-screen
instructions at the start of
each game.

Byte Man is a version of Pac
man, the video game that has
taken America by storm and is
now rapidly gaining popularity
here. Two other ZX81
versions are reviewed later. In
Byte Man, you use the arrow
keys to move around the
maze, eating up dots, or food
pills, worth five points each as
you go. The maze monsters,
Byteman and his two brothers,
will eat you if they catch you,
and you have three lives. If you
can get to one of the four
‘‘stars’’ in the maze you can
take your revenge and chase
the monsters for a short while,
adding to your score if you
catch them.

Monster’s lair

You start near the centre of the
maze, and very close to the
monster's lair. | found it
extremely difficult to get more
than a few moves away from
the start without being jumped
on by one of them. Once out of
the vicinity of the start,
however, the game becomes
easier. Your final score can be
entered into an on-screen
league table so that sewveral
people may have a
competition.

Star fighter

The second program on the
Mindseye cassette is a
“Defenders’”” type game in
which you are the pilot of a
small scout ship patrolling
space. Waves of Sylvian
tighters try to reach Earth, and
your job is to destroy as many
as you can. Points are gained
for each enemy ship and each
missile shot down. The Sylvian
fighter attacks become faster
and more frequent, and if
things get too hot you can
“warp out” into a safe (for a
short while] area, but only
once per life — you have three
lives per game. Because you
lose points for the fighters you
let through, you can play for a

long time and end with a very
low final score ZEero on my
first game (you've probably
already guessed that I'm not
particularly good at this sort of
thing), but | did manage 90
after some practice.

Again, good graphics, your

scout ship explodes
convincingly when hit, and a
score table is kept. An

addictive game requiring skill
and nimble fingers to achieve a
high score.

Bomber

Finally, Bomber is a simple
game in which you have 30
bombs to destroy a dam. You
fly repeatedly aver the dam at
the same altitude, and only one
bomb can be in the air at any
time.

Some parts of the dam are
worth more than others, and a
certain amount of skill is
required to achieve a high
score, However, not a game to
get the adrenalin flowing; your
plane is never in danger and it
would be more exciting if, for
example, you were shot at by
gun emplacements near the
dam. Your score is rated. |
thought | had done well to
receive "'High score'’ for my
first go. A few games later |
concluded that it is impossible
not to get this rating and | think

Mindseye would be well
advised to review the rating
system.

Three games on one

cassette makes this software
good value for money. The use
of graphics is particularly
good, each game is preceeded
by a relevant screen display —
a picture of your aircraft in
Bomber for example.

This cassette will give the
newcomer a good idea of the
interactive arcade type
programs currently available
for the ZX81.

Byte Man costs £2.95 and
is available from Mindseye, 12
MNorth Grove Drive, Leeds.

Zedman + Spacers
— Babtech.

Zedman is another Pac-man
type game. The maze is
smaller and less complicated in
this version. You are a mouse
and move around the maze
eating dots, again using the
arrow keys (5, 6, 7 and Bl
Also moving around the maze
are ghosts (stars) that can eat
you, but if you eat a magic pill
{a dollar there are four, one
in each corner of the maze)
then the ghosts become edible
for a short while.

110
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Slippery creatures

You select a skill rating from
one to ten, ten being very fast,
and an added complication is
that when edible the ghosts
are slippery creatures and if
you rush at them they will slip
past you. A fast moving,
absorbing and addictive game.

Babtech have produced a
good version of Pac-man for
the ZX81, but | was not over
impressed with Spacers, the
second game on this cassette.

Spacers is an invaders type
program in which you use your
laser gun to shoot down the
descending alien hordes. There
are some nice touches — you
can select missile speed from
the range 1 to 10, and missile
density from 1 to 4, and you
can also choose to renew your
shields for each attack wave.
However, the game is rather
spoilt by the slow, jerky
response of your laser base to
the movement keys (keys §
and 8).

I liked Zedman, but have

seen better invader games
than Spacers.

Zedman is available from
Babtech, 3 Baberton Mains
View, Edinburgh EH14 3BR.
Gobbleman

Namtir Raiders —
Artic Computing

In Gobbleman, Artic's version
of Pac-man, you are doomed
to roam (spelt rkam, the
second spelling error in the
cassettes reviewed for this
issue — so much for
computers in education. . .)
through the haunted maze
eating food dots until you are
eaten by a ghost. Again, if you
eat a magic star you can take
your revenge on the ghosts for
a short while.

| did not think this game was
up to Artic's usual very high
standard. Movement is slow
and jerky, and the speed at
which you can move through
the maze is not variable. | like
the keyboard scanning
arrangement Artic have used

any of the top keys move
you upwards in the maze, the
bottom row move you down,
and the centre two rows are
split left and right. Much easier
than using specific keys for
movement on the touch
sensitive keyboard of the
Sinclair.

Raiders

The other Artic cassette, and
the last game in this issue's

ZX81 software review is
Namtir Raiders (author J.
Ritman get it?), a superb

invaders type program. In this
one you do not hide behind
bases or shields on the ground,
but can get up amongst the
descending armies of invaders
to shoot them down.

There are four invader fleets,
ships of the first fleet are
worth 100 points each, whilst
ships of the fourth are worth
1000 points. You can select
one of three speeds and have
four bases to start {lives) with
an extra base to be won if you
reach the fourth fleet. A
keyboard scanning arrange-
ment similar to that employed
in Gobbleman is used, so you
do not have to hunt for specific
keys.

Tactics

You need fast reflexes to blast
at the invaders and at the same
time evade their bomb attacks.
Tactics are important for a
high score — if you destroy the
first fleet you move on to the
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next and so on up to the
fourth, but if one or two of a
fleet escape, that same fleet
regenerates again ... and
again . . . and again . . .

It is easier to knock out ships
of the first and second fleets,
the third | found practically
impossible; and as you wipe
out more ships the ramainder
get faster and faster.

A first rate invaders type
program. If you like the arcade
game, stop pouring silver into
those machines, plug in your
ZXB1 and get blasting away at
the Namtir Raiders.

Gobbleman and MNamtir
Raiders cost £3.95 each, and
are obtainable from Artic
Computing Ltd., 396 James
Reckitt Awvenue, Hull, North
Humberside.

RETA for retailers —
Michael Cox .
Information Services
Turning from games to a
serious application for the
ZX81, Reta is a decision
modelling program for small
businesses. It is an ambitious
program designed to help
retailers estimate the effect of
price changes and advertising
expenditure on business
profitability. The author also
suggests that Reta will be a
valuable teaching aid to
highlight some of the problems
faced by retailers.

Information

It is, | suppose, basically a
VISICALC type program which
has been formulated to
manipulate the cost and sales
information of a business. You
are first asked to enter some
basic information about wyour
business. This forms the base
model from which the effects
of changes can be estimated.

For most businesses this
information will be mainly
factual; product prices,

quantities and costs, although
some will require estimation.
There then follows routines
that allow the model to be
recalculated in respect of price
changes and price response
(the predicted effect of a price
change), and advertising
expenditure and response (an
estimate of the effect of
advertising).

The program demonstrates
the effect of price andior
advertising changes in terms
of a percentage change on the
base model. You can then
move on to look at the model
results in detail. This is the
core of the Reta system. It is
menu driven and is used to

study the effect on profits of
the price or advertising
changes you have considered,
enabling you to analyse why
these effects have occurred.

The program itself is long,
over 13K, and takes over B
minutes to LOAD. There is
little space remaining for data
and variables, and if more than
a few (maximum seven)
products are required to be
analysed for example, some of
the initialisation routines can
be deleted to release memory
for up to 18 products.

The program is complex and
the author has been partly
successful in the attempt to
make it easy and convenient to
use. Each INPUT is prompted
on the screen, and error
trapping, although making
data entry rather laborious,
goes a long way towards
preventing erroneous entries.
A thorough and detailed user
manual is supplied to explain
the program and give
examples, as well as giving
some background information
on the retailing business.
Terms are explained in the
text, but as a beginner | would
have liked a glossary as well
for easy reference. The manual
layout leaves a little to be
desired as the sequence in
which paragraphs are intended
to be read is not always clear.

A blank data input record
form is provided so that the
data can be collated
beforehand. On the reverse
side of the cassette is a spoken
introduction to the system.

Conclusion

This software should be
effective in giving the retailer
some gquantitive assistance in
assessing the effect of price
changes and advertising on his
business; facets of his
enterprise often considered
more of an art than a science
at present. It will certainly
make the retailer think deeply
about his business. ‘‘User-
friendly’'® aspects have
obviously been given careful
consideration but the program
still requires considerable
dedication to master. With
perseverance both the novice
and the experienced retailer
should have something to learn
from it. It shows how even the
ZXB1 can be used effectively
for serious applications.

MICS offer a consultancy
service, and & maintenance
contract, to back up their
software.

RETA is available from
Michael Cox Information

Services, 62 High Road, North
Weald Bassett, Essex.

mm




DISPLAY FILE

POKEiIng into the

spectrum display

For those of us who were used to POKEing fast-
moving graphics into Z2X81 display file, the

organisation of

of gettin

Cambridg

Simulations suggests it is not as

used to.

the Spectrum display takes a lot
Robert Erskine, head of the
e-based software firm Microgame
bad as it seems.

A lot of people must have felt a
sudden cold chill after unpack-
ing their brand new Spectrums
and turning to page 164 of the
user manual. Not only, it seems,
has Mr. Sinclair decided to chop
individual characters in the
display file into tiny pieces and

112

sprinkle them liberally over the
screen but the screen itself has
been divided into three separate
blocks of eight lines each.
Before finding out whether
things are really as bad as they
seem | would like to expose you
to the full horror of the situation.

If you run Program 1, which
pokes a byte of eight pixels into
each consecutive address in the
display file, you will see how the
screen is built up.

Starting at the top left hand
corner, the top row of each
character square is filled in until

the end of line seven is reached,
when a jump is made to the se-
cond row of the first characterin
line zero, and so on. The process
is then repeated with the second
and third groups of eight lines
until the screen is full.

Could it be that cunning Mr.
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Sinclair is planning to launch a
new piece of hardware for £50
that will put all these pieces into
some sensible order for us?

Solving the
Problem

As it turns out, the solution is
not too difficult. In fact, once
you have familiarised yourself
with the display map, vou will
find thatin some ways it is easier
to handle than the one on the
ZXB1. In the first place, the
display file starts at a fixed ad
dress and stays there rather
than floating about in RAM,
Secondly, there is no danger of
poking characters into hidden
‘newline’ flags which had the in-
teresting effect on the earlier
machine of destroying your en-
tire program when they were
poked. Thirdly, since each
character is composed of eight
bytes, each of which is capable
of holding up to eight pixels, or
plot points, you can poke any
graphics you wish onto the
screen without having to con-
fine yourself to the twenty one
user definable graphics available
inBASIC. Try running Program 1
again but this time substitute
INT{RND*255) for the number
255 and you will then get some
idea of the infinite possibilities.

Suppose that you wished to
POKE a 2x2 block of four black
squares onto the screen near the
top left hand corner. Program 2
illustrates clearly in BASIC how
a machine code program might
be designed to do this. The first
address corresponds to the first
row of the first character in line
1, column 1. The variable ‘byte’
is the number we wish to poke
into this address and is read from
the data statement in line BO.
255 corresponds to the binary
number 11111111, which will
appear on the screen as a black
bar. The ‘displacement’
variable, which is also read from
the data statement, is the
number of screen addresses
which need to be added to the
start address to position the first
POKE, which in the first instance
is zero. The second displace-
mentis 1, which corresponds to
the position immediately to the
right of the start address,
followed by 31 for the top row
of the third character, 1 for the
top of the fourth and then 223
to jump back to the second row
of the first character and so on.
The pause in line 60 is included
to allow you to see how the
whole graphic is built up.

Displace Here

Itis necessary to do things in this
order because every displace-
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ment value must be small
enough to occupy a single byte
in the data file. Although this
does not matter in BASIC, it is
vital in our machine code pro-
gram because each item in the
data table is handled one byte at
a time,

Program 3 loads the
machine code program which
will achieve exactly the effect as
Program 2 but considerably
faster. RAMTOP is set at
322329 and the program is load-
ed from 32300 onwards. The
assembled program may then be
executed by entering as a direct
command: RAND USR 32301.

The data statement in line
70 holds the program itself
whilst line 80 holds exactly the
same data as in Program 2 ex-
cept that the first number is 32
rather than zero, which is the
total number of bytes in the
complete graphic. Number 32 is
initially loaded into address
32300 which during the execu-
tion of the program keeps a run-
ning total of the number of un
poked bytes remaining.

There is a valuable bonus
gained by poking characters on-
to the screen by this method.
Because each individual byte
poked can correspond to any
binary number between
00000000 and 11111111
and because each character is
built up byte by byte, you can
build up as many user definable
graphics as you wish. Try ex-
perimenting by substituting
other values for the 255s in Pro-
gram 3,

The one big drawback
however is that although vour
graphics can be moved about on
the screen by overprinting it
with zero bytes using a similar
program and then shifting the
start address, you will run into
trouble if your graphic passes
over or straddles the boundary
between one group of eight lines
and the next because the
displacements will then be dif-
ferent. In a later article | shall
show you a method of avercom-
ing this problem.

Block Capitals

Finially, as a little light relief,
here is a simple method of pok-
ing block colour graphics onto
the screen.

The ‘attributes’ file in the
Spectrum is happily arranged in
astraightforward 32x24 format
from address 2252810 23295,
By POKEing any one of these ad-
dresses you can print squares of
any colour and attribute
anywhere on the screen. For ex-
ample, any number between 32
and 38 which is POKEd into an
address will produce a green

character square, whilst
numbers between 96 and 103
will produce a bright green
square.

Program 4 shows exactly
which effects you will get as a
result of POKEing every number

LD HL, 16417 First address
LD DE, 32333 Data start

LD A,(DE) Byte count
LD (32300),A Store

INC DE* Next data

LD A,(DE) Byte code
LD (HL),A Print

LD A,(32300)

LD B.1

sSuBB

RET 2 Finished?

LD (32300).A

INC DE Next

LD A,(DE) Displacement
LD B,O

LD C.A

ADD HL,BC Next address
JP* Next data
THE PROGRAMS

1 REM Program 1
10 FORx=16384TO 22527
20 POKE x,255
30 NEXTx

1 REM Program 2

2 BORDERO
10 LET addr=16417
20 READ displacement
30 READ byte

between O and 255 into an at-
tribute address. It should then
be easy to adapt Program 3 to
produce a machine code pro-
gram which makes use of this to
draw block graphics or fast
changing backgrounds.

40  LET addr = addr + displacement

50 POKE addr,byte
60 PAUSE 25
70 GOTO 20

80 DATA0,255,1,255,31,255,1,255,223

10
20
30
40
50

70

80

10
20
30
40
50

255,1,255,31,255,1,255,223
255,1,265,31,255,1,255,223
255,1,255,31,255,1,255,223
255,1,255,31,255,1,255,223
255,1,255,31,255,1,255,223
255,1,2565,31,255,1,255,223
255,1,255,31,255,1,255

REM Program 3
BORDER 0
CLEAR 32229
LET a = 32300

READ n

POKE a,n
LETa =a+1
GOTO 30

DATA 0,33,33,64.17,77,126,26,50,44,126,19,26,
119,58.44,126,6,1,144,200,50,44,126,19,26,

6,0,79,9,195,55,126
DATA 32,255,1,255,31,255,1,255,223

255,1,255,31,255,1,255,223
255,1,255,31,255,1,255,223
255,1,255,31,255,1,255,223
255,1,255,31,255,1,255,223
255,1,255,31,265,1,255,223
255,1,255,31,255,1,255,223
255,1,255,31,255,1,255

REM Program 4

LET byte = 0

FOR x = 22528 TO 22528 + 255
POKE x,byte

LET byte = byte+ 1

NEXT x



ZX81 16K SPECTRUM RAM Cassettes

Games to Test your Skills & Tactics
“VERY NASTY MOUNTAIN and NASTY INVADERS...are both vary wall

written’’; "'l am thoroughly pleased with the goods’” : Client, London
""Thanks for your vary good VERY NASTY MOUNTAIN'': M.F. Harold,
Guildford, Sy.

""NASTY INVADERS...VERY NASTY MOUNTAIN : with no loading pro-
blems at all and tha litarature you included, will certainly purchase frem
you again'': N.D.H., Huddersfield

'l am writing to congratulats you on the axcallant VERY NASTY MOUN-
TAIN. | am also pleased with the quick delivery'': R.Massingham, Batlay,
W. Yorks.

I like NASTY INVADERS...the graphics are emcellent; VERY NASTY
MOUNTAIN is also an excellent game. These are two of the best games |
have for my ZXB1.""; Micheel B. McAllister, Lakenheath, Suffolk

NASTY INVADERS: Get them before your Bosses get you! £4.95
A 20 minute plus Action-Packed Game. You are on duty in the Daefance
Radar Centre. An invasion starts. Your task is to prevent the Enemy from
landing. But you hava problems: not only do you have to stop the Invaders
making repairs to their craft, but there could ba parsonnal trouble tool
Good control is rewarded, but errors are penalised

Don't despair — Rank Has Its Privilegesl|

NASTY MOUNTAIN: Solve the Clues if you want to Escapel £4.95
You are leading an expedition and come to an impassable mountain range.
It looks like a long detour until an old goat-herd announces that there is an
opening in tha rocks into which the occasional animal wanders, but thay
newver re-appear..... See if you can solve the mysteries of Nasty Mountain
and continue on your travels. Whether you succeed or fail, you can
always try again — but somehow its not guite the sama as beforal

WERY NASTY MOUNTAIN: But don’t CHEAT or you will pay foritl £6.95
An advanced version of the Nasty Mountain Game with 16 Lavals of Play.
Practice Makes Perfect — but the more clues you solve, the mare your
tactics are testad|

Justify Your ZX 81 As A Business Expense

PETTY CASH/VAT: Know where your Monaey want| £10.00
Enter Date, Narrative and Gross Expenditura for sach Cash Purchase.
Analyses into 20 Sub-Headings and 13 Main-Headings and gives Gross,
VAT, Net and Exempt Subtotals and Totals. Its so good, we use it
ourselves.

VAT BOOK INPUTS: Written for the Small Business & Sole Trader £12.00
As the Petty Cash/VAT Program, but with the facility to add in your Che-
que and Standing Order Items to give Inputs Bottom Line Totals.

CHEQUES/P.0.s TO:— GILTROLE LTD., DEPT. ZXC,
P.0. BOX 50, RUGBY, WARKS. CV21 4DH

ZX81 Workstation. . .

MNOW AVAILABLE
SPECTRUM
WORKSTATION

£16.00

Foslage

...is a stylish and
ergonomic plinth for the ZX81. It raises and
tilts the TV to avoid eyestrain, holds the 16K
RAM in place and hides the wiring and
power supply. This professional unit costs
£15, a built-in power switch is £3, plus
postage at £2.00, inc. VAT.

Peter Furlong Products Unit 5, South Coast Road,
Industrial Estate, Peacehaven, Sussex. Tel: (07914) 81637.

CONVERT
YOUR ZX..

FULLER MICRO SYSTEMS ADD STYLE, POWER,
VERSATILITY AND FULL TYPEWRITER KEYBOARD
PERATION TO ZX81 AND ZX SPECTRUM!

FULLER FD42 SYSTEM
The ideal Christmas Gift

for ZX81 users!
The ZX81 is easily Britain's best salling
amall computer, and now costs an
incradibly low £49.85. To calebrate this
avent, we are offering our equally popular
FD42 system at an even lower price than
bafore! It converts your ZX81 into & sturdy,

at:l;iaC'. W iifi-U MNOW ONLY
professional unit, with
IFTEE*E\&ENbCHEAPER IN KIT FORM! Il 3ized typewriter Fg%g .%5
ayboard and KeyDoar [ S0p&ph
Case Kit y
i "UST,E??;‘O %5, FD42 Keyboard kit JusT £14.95
' pap (+80p o pl

OR WHY NOT BUY A COMPLETE SYSTEM!

If you are not lucky enough to already own a ZX81, why not buy a FD42 Systam,
Including computer, from ws, and make an even bigger savingl ZX&1, FD4W2 Keyboard
and Case with power supply, reset switch,

leads and manual- True Value £79.95, SPECIAL OFFER £69-95 (+E250p&Q0)

FULLER FD SYSTEM for ZX SPECTRUM
Mo, the famous FULLER keyboard and case
unit has been adapted tor Britain's fastest
selling colour computer - the amazing ZX
Spectrum! It has the same high standard as
the ZXA1 wnit, a 10ugh plashic case ancloses
the keyboard, Spectrum F.C.B and power
supply. The Keyboard has 42 keys including all
the Spectrum graphic characters printed on 1o \
them, the full travel key switches have gald
plated contacts and guarantead life of 10%
oparations.

ITS SO EASY TO INSTALL! You simply
unscrew the ZX P.C.B from its case, screw it 1o

the FD case, and plug in the keyboard. Mo soldering
or technical knowledge required KIT FORM . 533.95 (+E2.50 08 p)

STDP PnESS! 16K Spectrum owners - upgrade fo 48K with a Fuller Spectrum

Upagrade Pack - complete with full assembly instructions 34 .95
(iIncp&p)

FULLER MEMDRY EX PANSION a massive boost for your ZX81!

FD 16K Memory Madule. FD 18K to mount

EEWE back of Z)'!ﬂ1ror lT-J'tl_:ler G AP PR £24.95 I+ BOp p & pl

i 16K 1o fit inside Fuller Case, complete with ol

adaptor board £29.95 +800pap)

FD 84K to fit inside casa (incl HAM adaplor Boa M) e——mn EBQ.QS
FD 84K to mount on back of ZX81 or FULLER CASE —£64 .95

FULLER SOUND EXPANSION

a superb addition to your ZX Spectrum! ]

Clear, dynamic sound effects wil really enhance your anjoyment of the new, exciting
progams awvailable for the sensational ZX Spectrum. Our new sound box comes completa
with lsads veluma control and loudspeaker. Just plug it into your MIC input, and i fits

neatly onto the back of the Spectrum

in a tough, plastic case. JUST £6.95 {(+80pp&p)
NEW! Programmable Sound Generator — adds £1 9 .
exciting new sounds to the Spectrum range ONLY - 95 (+80pp&p)

svstews  FULLER MICRO SYSTEMS
The ZX Centre,

Sweeting Street, Liverpool 2.
Telephone: 051-236 6109

r - O S O O . .. 1
Please supply the following items:
ITEM JQUANTITY] PRICE |POSTAGE TOTAL

I | enclose cheque/p.o. O

Or, please debit my Access/Barclaycard No
I Name
I Address

l Please send me further details, | enclose SAE O
I IX12.82
- I I S S S S S S . .
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— UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023
NMJ (Close to Clock Tower, Large Car Parks and Bus Station)

" THE “FRIENDLY TO USER STORE?” THE FIRST MIDLANDS REGION RETAIL
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES

ZX81 NOW IN STOCK MICROWARE SOFTW A, Spect™”
AND “WELCOME" THE NEW DRAGON 32 ALIEN COMMAND (16k) Testing Invaders style
AVAILABLE NOW £199.50 game making full use of Spectrum sound, colour
ALSO SUPPORTING SOFTWARE AND HARDWARE and graphics # *SPECIAL XMAS OFFER £4.75% %
Come and see our ever increasing range of BACKGAMMON (16k) Play against your computer
Software - Hardware - Books - Magazines . in this version of the popular board game

Keyboards - Ram Packs - Graphic Roms - /O Ports
el

£49.95

£5.00
BOTH GAMES AVAILABLE FROM SHOP OR MAIL
ORDER

SOFTWARE WRITERS!
GOOD SPECTRUM or DRAGON SOFTWARE
WANTED - EXCELLENT ROYALTIES

Reliable Cassette Player

tested for loading/saving
on ZX81, SPECTRUM, DRAGON, BBC ONLY £18.50
SOFTWARE & BOOKS FOR BBC and VIC 20

IF THE PRODUCT IS GOOD AND THE PRICE IS
; RIGHT - THEN MICROWARE STOCK IT!

' STOCKISTS OF DEAN ELECTRONICS and

| D.K. "TRONICS SUPERB KEYBOARDS FOR ZX8]
AND (SPECTRUM - D.K. 'TRONICS)

We apologise for delay in sending out catalogues —
we are currently re-printing due to much new
stock.

| TRADE ENQUIRIES WELCOME  OPEN 9.30 - 12 noon 12.30 - 5.30 pm
Closed Monday

SAE BRINGS CATALOGUE

Over half amillionin
use to date...

And the ZX81 is still the best personal computer to learn on
But if you have made the decision to stick with your ZX81
you'll want a keyboard and enclosure built, not only to last,
but also to look good.

All Protos keyboards for Sinclair computers are built to the
highest engineering standards, using top grade key
switches and materials.

They look good too, so if you use your ZX81 in business
you can take it out of the back office at last.

Protos 83
£59.95inc VAT PA&P£2.95

Protos 83 The ZX81 keyboard and enclosure. Features
repeat function and shift lock key with LED indicator Forty-

- us o e e e =

-y
(5]

two colour coded keys make reading easier. Steel, stove
enamelled enclosure for ZX81 circuit board and keyboard
All makes of peripheral fit. Rubber feet. All push fit
connections except power for repeat and shift lock

£59.95 inc VAT P&P £2.95
Protos 1 The original and still the best looking, best made
keyboard for the ZX81 is still available. Used by the Ministry
of Defence, GEC, British Telecom, Government Departments
and Ministries, Universities and teaching establishments
throughout Europe. Protos 1 is now made only to order, with
or without ZX81 PCB fitted. |deal for business and
educational applications

Keyboard and enclosure: £69.95 inc VAT P&P £3.50

Write now for details and fitting data, enclosing large SAE,
All orders acknowledged by return post
ZX COMPUTING DEC 1982/JAN 1983

In the classroom Protos enclosures will stand up to the
heaviest handling. Full size typewriter keys and improved
key legends make computing so much easier for young
programmers.

Protos 838 The Spectrum keyboard and enclosure. With
left hand Symbol Shift key and
audio amplifier. Keyboard switch
turns amplifier on and off. Order
now for delivery in January 1983

£64.95 inc VAT P&P £2.95

Protos 1

Keyboard and enclosure

Protps Computer Systems, 20 Ashtree Road,
P I R I OI y g I (o) I S . Frome, Somerset,
UK, BA11 25F
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REVIEW

Formidable software

ZX Computing has a number of 'staff reviewers’,
but we welcome reviews from readers. This
review comes from Darren-John Norbury of An-
dover who looks at a ZX81 cassette from ICL, and
the Psion/Sinclair ‘Fantasy Games' tape.

ICL's cassette G3

As it is plain to see from their
advertisements in the computer
magazines, the Sinclair soft-
ware range is a formidable col-
lection. All of the Sinclair tapes
are made either by ICL or Psion. |
intend here to look at one tape
from each company.

Firstly, a look at ICL's
cassette G3. Entitled 'Super
Programs’ the tape contains six
programs, five games plus a cur-
rency conversion routine, all the
programs being for 1K
rmachines.

‘Train Race’ sets up three
trains on the left hand side of the
screen. The idea is to guess
which train will get to the ather
side of the screen first (no prizes
I'm afraid], the trains’ fuel being
randomly generated numbers!

The second program on the
tape at least demands some skill

on the part of the player. The .

computer gsks you to choose a
top value, 500 for instance, and
then it selects a number bet-
ween 0 and your chosen value.
The player must then try and
guess this number in as few at-
tempts as possible. After each
guess the computer says either
too high or too low which means
that, coupled with some lucky
guesses, the task is not as im
possible as it may sound.

secret Message

‘Secret Message' asks one user
to input a message. The
message is then played back
when required, but upon return,
is re-written in huge graphic let-
ters which are scanned with on-
ly one or two letters on the
screen at any one time. It is a
very slow process so it is advis-
ed not to try the message:
“"Have gone round to see
mother — your dinner is in the
aven’’,

Mind That Meteor
This is, in my opinion, the best
program on the tape. A meteor
field is set up, in the slow man-
ner instead of that of the slick
machine code, and the player
must guide his spacecraft from
the left to the right of the field,
which takes up only the top half
of the screen, supposedly to
CONServe Memory space.

Character Doodle

Another of those, to my mind,
annoying little sketchpad pro-
grams for which | don't think |
can see much utility. A bit of fun
for the children | suppose.

Currency
Conversion

That takes care of the five
games. The last program is a
currency conversion routine. |
suppose it could be called a
business program. | must admit
that when | first ran this program
| couldn’t make a lot of sense out
of it. This problem was mainly
due to a lack of proper explana-
tion in the accompanying
cassette documentation and a
similar clarity, or lack of it, in the
prompts within the program. It
may well drive some budding
currency converters to a pencil,
paper and a calculator.

Admittedly ICL's Super
Program range were some of the
first cassettes of ZX81 soft-
ware to appear.

Conclusion

| think that this range has been
left behind by some of the newer
software imanufacturers who
are coming up with ways to put
more exciting and complicated
games and routines on 1K
machines. Maybe ICL are work-
ing on it as | write or maybe itis
felt throughout the software in

dustry that the 1K program
market is diminishing with so
many users moving up to 16K
after a short period with just the
1K internal RAM.

Psion’s Fantasy
Games

If cover illustrations sold com-
puter cassettes then Psion’s
‘Fantasy Games’ tape would
probably be the country’s best
seller, in fact it may be for all |
know.

The cassette has two
games, one on each side, the
major game being ‘Sorcerer’s
Island’ on side B. Side A con-
tains a shorter game called
‘Perilous Swamp’ which is in-
tended as a warm-up to the
other longer game.

In ‘Perilous Swamp’ a board
iI5 set up representing the
swamp area. The board is laid
outin squares like achess board.
Represented in the swamp land
are the player and the Princess
who has to be rescued by the
player from the clutches of an
evil wizard and removed from
the island. The player moves
one square at a time, vertically,
horizontally or diagonally, but
cannot go through the black
squares which are marsh, only
on the fairly dry white squares.

At the beginning of the
game the player is alloted a cer-
tain amount of life points. Every
move towards the Princess in-
volves a meeting with some sort
of ghastly being who is guarding
some valuable treasure. Each
creature has a strength rating
compatable with the player’s life
and so you must try to defeat
the creature by numbers and so
gain treasure points by depriving
the monstrosities of their
valuables. Of course, once all
the life points have been used
up. .. finito! No treasure, no
Princess, no life — end of game!

Incidentally, vou may think |

am having trouble trying to say
what | mean here, The games
are so involved that it is very dif
ficult to describe them. In the
cassette flap literature it says:
""Detailed instructions are notin-
cluded since the player must
discover the rules by playing the
game"’,

In the first game ‘fight’ is
only one option for the adven-
turer when meeting a nasty. He
may also bribe the creator or
simply run.

But now a warning. You are
liable to get very self-confident
after getting the Princess away
from the island along with an
amassed amount of well
fought-for wealth two or three
times. Go on then, clever clogs;
turn over and try the other
game.

sorcerers Island

This works on the same principle
as 'Perilous Swamp’. It's just
that the second game is on a
much grander scale.

Okay, I'll let out a little
secret. Much as | have tried | find
escaping from the island an im-
possible task. This game is a
challenge though. It's not the
sort of game you tend to give up
because it's boring or it can’t be
done. It can be done, | know it
can — | think.

My personal opinion of
‘Fantasy Games' is thatit's in a
class of its own from a point of
addiction and absorption.

The games are not over
quickly and, although there is a
great element of luck involved, it
is quite possible to spend an
evening thinking one's way off
of ‘Sorcerer's Island’.

ICL Super Programs
Cassette G3 is priced at £4.95
while Psion's Fantasy Games
costs £4.75.

Mow, it IS possible to get off
of this island. .. I'm sure it
is. . .isn'tit?

R T AR R T TR S T g T IR o R e
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Alistair Lindsay
fromFrodsham,
Wwarrington
reviewsBridge
Software’s
"Galaxy Invaders”

After hearing so many good
reports about this cassette, |
decided that | must see it. | sent
off on a Bank Holiday and it arriv-
ed four days later — good ser-
vice, you must admit.

When you have loaded it, (|
did it first time), it runs
automatically. You are asked
what level you want to play on,
between Oand 9. Onlevel Qitis

ZX COMPUTING DEC 1982/JAN 1983

just about possible to have a
long game, but you have to be a
complete expert to score
anything on level 9. The game is
flicker-free but that is replaced
by the fact that the aliens ' shim-
mer"’. This means that it is hard
on the eyes and therefore dif-
ficult to play for longer than half
an hour. Apart from this fact, the
game is very good and | can see
that much more thought has
gone into it than into some
(most) ZX Invaders. The shapes
of the invaders are very good,
considering that they can only
use the Sinclair character set.

One thing which |
discovered is that by using Tim
Hartnell's method of finding out
how much memory a program
uses, this Invaders takes up just
over 2K. In some of the adver-
tisements it says that a 16K
RAM pack is required. Bridge
Software are not the only com-
pany to do this, by any means.
(Tim Hartnell's metheod is: **Print
Peek 16396 + 256 * Peek
16397 — 16509’ When thisis
used as a direct command, it will
print the number of bytes which
that particular program has us-
ed).

Conclusion

This is definitely one of the best
“Invaders" type games on the
market at the moment for the
ZX81. It only takes up just over
2K of memaory, so do not be put
off if you do not have a full 16K
expansion. "'Galaxy Invaders’’
costs £3 from Bridge Software
of 36 Fernwood, Marple Bridge,
Stockport, Cheshire SK6 5BE. It
has adequate instructions and
my percentage rating for it {with
the average “‘invaders’’ scoring
b0%) is 70%.




1K GAMES

SQUEEZING IT ALL INTO 1K

Many articles have been published about saving
precious bytes on the 1K ZX81. Adam Waring has
delved deeper into the subject than most, and
here presents a summary of all the worthwhile

memory-saving hints. He illustrates his
discoveries with three programs which show just
how much can be squ%eAznﬁd into the unforgiving

Every time a number is used in a
BASIC program 7 bytes of
memory are used up. You can
think of a BASIC program as: 7
times the amount of times
numbers appear, plus the
number of characters per ling,
plus 5. Note that the line number
is not counted in either the
amount of numbers or the
amount of characters. The 5 at
the end of the line contains the
line number. It also holds the
length of the line and the end of
line NEWLINE character.

It is obvious that the fewer
numbers in a program, the more
memaory you save. It is feasible
to type:

10 LET X = VAL "5"
20 LETY =CODE"*"
30 LETZ =INTPI

Instead of:

100 LETX =56
20 LETY = 23
3D LETZ=3

Line 10 saves you 3 bytes,
line 20 saves you 4 bytes, and
line 30 saves you 6 bytes. Each
line saves you only a few bytes,
but added together save you 13
bytes. This is the method that
maost articles | have seen show.
It allows you to add a couple of
lines to a program that would,
under normal circumstances run
out of memory, but if your pro-
gram is pretty complex or big
(for 1K) then you need a way to
save memory a lot more effi-
ciently than 4 bytes a time. The
ZX 81 saves all variables, as well
as the program, on tape. If you
initialise a variable in command
mode (without a line number)

TRAFPED
ADAM

{.{ ING

then no memory is used as the
line doesn’'t appear in the pro-
gram ({though memory is used to
store the variable, which would
be used in the normal way,
anyway). Typing:

5

LET X =
LETY = 23
LETZ =3

Remember, no lineg numbers.
Saves you a total of 49 bytes|
Unfortunately, there is a snag,
as always, and that is you can’t
run programs! It is possible to
use GOTO 1 instead. That's not
too hard to remember, and if you
use this method, you soon get
used to it, but if someone loads a
program from tape then they will
instinctively type run. It is best,
therefore, to include a LOAD
and GO routine in a program. By
this | mean type:

1 SAVE " PROGRAM NAME"
With the program following. It is
best to use just 1 letter for the
program name. When LOADed
the program will automatically
continue from the next line.

If we take the memory saving
technique of mine a step further,
we can replace every number,
even GOTO's and similar
statements, with a variable. |
have included three example
programs for you to key in. They
should give you an idea of what
you can really do with your
£49.95 lump of plastic. The
program is listed, which you
should type in first, with the
variables following..Don’t
forget, use GOTO, not RUN.
Enough of the chat, let's see
what can be done.

=
=
=
=
=

Trapped

The game of Trapped follows
the maze type theme with a dif
ference; in this version it is im-
possible to win! You can only do
the best you can. The idea is to
navigate your “*" around the

PROGRAM LISTING

1 SRAVE "B"
2@ INPUT R%
CLS
LET A$=""

1 PR INT ¢ E
AT NAE.LC; IR
"

158 MEXT N

i8@ LET RA=NOT R
198 LET MN=R

245 LET S5%=1%

To C
&L

maze and get as far to the right
of the screen as possible. ‘'6°,' 7'
and "B’ send you down, up and
right respectively. Left is om-
mited as in practice it was never
used.

o25@a LET as=IHHEY %

268 IF RE<VB" OR FH:'S° THEMN LE
T As=B

278 LET A=A+ (AS="68") — (Gg="7"")
2280 LET MN=MN+igg="2"1

2B PRINT AT A,H;

31@ IF FEEK (DEEE 315ZS&+2EEY 16
EZDOFISEI =G THEN SCTo H

320 PRINT “="

358 G070 F

=08 PRIN N

S2@ GOTO D

AR INRELES

L ET E=3

LET &=3%

LET D=3

LET E=4

LET F=218&

LET 23=125

LETY H=Sa8&

LET I=%

Shoot-Out

Most people enjoy a game
which involves shooting things.
Shoot-out gives you this
pleasure. Be careful though, a
stray bullet from your gun could
mean curtains — for you! 3
types of thingees, all from the
outer reaches of the galaxy.
hover above you. The thingees
with the uncanny resemblance

to the letter “Q" are the bad-
dies. Indeed, pumping lead into
one of these gains you a point.
Don’t hit the ” X" shaped beings
though, as these are your
friends. Hitting these soon runs
down your score, and quite
rightly too. The enemy are not
without defence though, space
mines, or more accurately,
“e*g are up there too. A
carelessly aimed shot, hitting

T e T T e A e el o e i T P e e T R e e e S e ey s et
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Se——— 1K GAMES |

one of these spells * KABOOM”
and shortens your life drastical-
ly. A game usually lasts one
minute exactly. The real time
clock inside the deepest
recesses of the ZX81 enablesus
to be so accurate. Keys ‘5’ and
'8’ move your gun left and right,

THOOT —-OUT

ADAM AR ING

2 N x

ht
. SCORE =14
i EXCELLENMT
er PROGRAM LISTING
1 =
i
e
URARIRARL ES
LET B=9
LET B=1i8a>37
LET C=16436
LET D=25S
LET E=183
LET F=@&
b i ET G=29
L H=12
LET I=0.7
) LET J=243
LET K=1d
; LET L =9
4 LET MN=23
LET O=2aS
3 LET &@=2
' LET R=&
LET T=53
iEFT U=1%5
L ET T=1
LET P=pPEEK 1=3a

‘0’ fires it. This program shows
just what can be fitted into the
1K ZX81 if the program is
thought out carefully enough.
Enough memory is saved to
have 5 different ratings at the
end of the program, from
‘Pathetic’ to 'Champ’l!

)

7
nm
m

183

r.—: . : +=2 i
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Invaders

Every fun loving ZX81 owner
dreams of having a really good
space invaders program to show
off to their friends. Unfortunate-
ly these cost about £5 a throw
so you'll have to settle for this in-
stead. Most basic invaders pro-
grams | have seen have only one
invader who doesn’t know the
meaning of hostile! So this ver-
sion has something going for it.
There are Binvaders, all thinking
cruel thoughts as they attack
the almost defenceless earth.

from the sky, your laser canon
does its best to keep out the
way. The green (or in this case,
black) meanies do not move
from side to side as is the tradi-
tion — it would be far too easy to
win. Instead they move random-
ly. If you eliminate all the in
vaders then a new sheet instant-
ly pops up. The keys used are
the same as in the previous pro-
gram — b, 8, and 0. In this ver-
sion the aliens do not advance,
you have a time limit instead.
Well — even with this method
you can‘t achieve the impossi-

As laser bombs fall unmercifully  ble — or can you?
IHUADERS
ADAM LUARING L
EE = =
%

SCORE =4
PROGRAM LISTING

11E;u

&8 EESseca
= 1E] B
ige tH AND IMKEyYg="5-
1 — iRy YH=""5") e
id@ = = I = I R S = %
&6a G THEN GOsSus
_EE‘_-‘;
=30
=46
=256 :
278 LET U=INT [(BNDxT S
E;QE# IF PEEK (P+U-H}=C THEHN RETIS
Sp
ZRa

L
(4= b

Ll GO L
il ~J
LNRE Qe

Iy

L LT T I T T
Guw
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Amateur radio
will hecome

much clearer
after 3rd Dec.

The radio market has
become more complex. Things
have become more confused.

Wires get crossed as new
equipment floods onto the
market.

At the end of the day,
even the most avid enthusiast
spends more time trying to find
out about new equipment than
on the airwaves using it.

As for the novice?

They stand little chance of
picking anything up at all.

So we’ve decided to clear
things up.

On December 3rd our new
magazine Ham Radio Today
begins.

Not a magazine you need
a degree in electronics to
decipher.

Or one that still calls your
gear a wireless.

Rather a magazine that
simply clarifies the vast range of
electronic gadgetry available.

Lists new equipment,
analyses its performance.

Thorough reviews, special
features, news items and
constructional projects.

In a clear and concise way
that will give everyone a perfect
5+9.

Ham Radio Today.

Tomorrow. . .tune in and
find out, 73.

Published by
Argus Specialist Publications Lid.




HARDWARE REVIEW

Getting into print

properly

Tim Langdell looks at Capital Computer's print
_Interface which allows you to add ‘proper’
printers to the ZX81, Data-assettes tape control
system ZX99, and the 2-XTRA by Cirrus which
provides a 16K RAM extension, and a series of

extra facilities in an EPROM.

Whilst the Sinclair printer is
clearly excellent wvalue for
money, the quality of its print
could hardly be described as
high quality. So if you are in-
terested in producing listings
that are clear to read or in doing
some kind of word-procssing
with your ZX81 then a more
standard type of printer would
be useful to you. Up until recent-
ly, though, it was not possible to
add such a printerontoa ZX81.
The printer interface from
Capital offers this facility for at
taching either a serial (RS232)
printer or a parallel (centronics
type) one. The interface comes
as two printed circuit boards.
One is a mini-motherboard with
two slots for hardware add-ons.
The printer interface card itself
fits into one of these slots and
the other is free for another add-
on of your choice. The mother-
board also duplicates the con-
nector at the rear of a ZX81 and
so you can still attach to 16K
RAM pack quite easily.

The edge connectors on the
boards were of reasonable quali-
ty and gave a snug fit. Howewver,
| would not advise moving the
ZX81 around much on a table
top when the interface is attach
ed. The interface allows a cen-
tronics or R5232 type printer to
be attached because it has an
EPROM on board (a 2K 2716
one by Mostek) which contains
the necessary software to
decode the output from the
£ZX81 into the signals which
these two types of printer need
to receive. Thus this softwarein
EPROM handles the transmis-
sion of thé characters to be
printed by dealing with the busy
signals, strobes, and setting the
necessary Baud rate (speed at
which the charactersin the form
of data bytes are sent to the
printer). This EPROM sits in
memory above the ZXB1's
ROM at around 9K {from 2000

to 2800 HEX). Therefore this
deviceis unlikely to conflict with
any other add-ons and does not
interfere with memory exten-
sions up to 48K.

Setting Up The
Interface

This was reasonably easy,
although the instructions which
came with the boards could
have been more explicit. For a
serial printer yvou would need a
14 pin DIL plug and a 25
D-connector joined by ribbon
cable of at least 6-way. On the
board are two DIL sockets, one
14-way and the other 16-way.
The 14-way is used for a serial
printer and the connections area
as follows:

8 N/C 7 GND

9 N/C 6 N/C

10 N/C 5 N/C

11 N/C 4 N/C

121/PTTL 3I/PRS232
(BUSY)

130/PTTL 20/PRS232

14 GND 1 GND

As you can see outputs for TTL
devices are also catered for.
Capital claim this to be a full
specification RS5232, which will
therefore amply meet most peo
ple’'s needs to add printers or
modems.

The baud rate for the
RS232 is set by a DIL switch on
the PCB. Switches 5 to 7 can be
set either on or off to achieve
baud rates from 50 to 9600.
The booklet with the interface
makes it clear how to do this.

The Printer

The parallel printer is as easy to
attach and requires a 186 pin DIL
header, a standard Centronics
plug and 16-way ribbon cable.
The connections to the 16 pin
DIL socket on the board are:

D7 8 GND

0 D6 7 FAULT

1D5 6 N/C

2D4 5 UNIT SELECT
3 D3 4 PAPER BUSY

14 D2 3 BUSY

16 D1 2 ACKNOWLEDGE
16 DO 1 DATA-STROBE

Selecting the number of

characters per line on the print
out is done by POKEing location
16507 with the required
number, If you don’t tell the in-
terface otherwise it POKEs this
location with 64. You'll note in
your ZX81 handbook (p.179)
that this location is free in the
systems area of RAM. Calling
the main printing routine is easily
done by having a programme
line or direct command as PRINT
USR 9407. An asterix appears
prompting you to type in either
'S’ to select the RS232 output,
‘P’ for the parallel printer, 'K’ to
print directly from the keyboard
(note this isn’t possible with
Sinclair's printer), or STOP to
return to the BASIC programme
again and halt printing. You can
also get a hexadecimal memory
dump by pressing ‘M" in
response to the asterix prompt.
But first you must set up which
area of RAM/ROM you want to
print to the printer by POKEing
the following locations:

START OF DUMP —
POKE 16434, low byte
POKE 16435, high byte
END DUMP —
POKE 16438, low byte
POKE 16439, high byte

Another look at the systems
area on pages 177 to 179 of
your manual will reveal that
these locations are usually used
by the ZX81 as the SEED for
RND and as the coordinates for
the last PLOTed point respec-
tively. Clearly these aren’t used
during a print out for these pur-
poses.

Variables can be printing
during a BASIC program by
using a few lines like:

10 CLEAR
20 LET A% ="STRING"
30 LET A= USR 9533

LLIST will list a BASIC pro-
gram beginning at the line
where the cursor is, much as
with the Sinclair printer, LPRINT
works as usual too and sends
the first string in the variable
area. SHIFTED 9 allows (to get
inverse ‘G’ cursor} lower case
letters graphics or control com-
mands. For instance, SHIFTED
A gives the Centronics com-
mand DC2, SHIFTED S gives the
‘S0’ command and so forth. If
you do not have a larger type
printer then these commands
will not mean much to you. If
you have a printer though, | sug
gest that you consult its manual
for a full explanation of the con-
trol commands.

Interfaces

Capital claim that the interface
has been updated since our sam

ple of it, and now the EPROM of-
fers more potential. Details are
not available at present, but we
understand the price is about the
same at £39.95 + VAT, The
mini motherboardcosts £14.50
+ VAT, If you require a Cen-
tronics or RS2 32 type interface,
then this one from Capital cer-
tainly does the job. At a total of
about £45 it is not cheap, but
nonetheless offers good value
for money. Capital seem com-
mitted to keeping their
customers informed of im

provements, and mention such
tempting items as a battery
back-up memory module and an
eprom programmer to be on the
way. Out of interest, the mini-
motherboard also has a reset
button on it which can be very
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useful if your programme
crashes. Using a reset button is
much kinder to the machine than
switching off and on again.

Z2X99 from Data-
assette

The ZX99 is a tape control
system allowing you to handle
up to four cassette recorders
with your ZX81. It also has a
simple version of an RS232 in-
terface to allow a full size printer
to be attached. The ZX989
comes in a black casing which is
well made and well designed to
match the ZX81's styling. It
connects to the ZX81 with an
edge connector of good make,
and the ‘81's rear connector is
duplicated at the rear of the
ZX99,

The sockets on the sides of
the ZX99 allow the four
cassette recorder to be attached
and the RS232 as well. There
are four LEDs on the front panel
which indicate which of the
cassettes is in operation. The
unit comes with one of the most
complete and lengthy manuals |
have seen with any ZX81 add-
on. It has some 48 typed pages
of information. The four casset-
tes which can be attached are in-
tended to be two for input and
two for output. That is, two are
intended to be used as additional
data storage and two to write
programs or data on. The
ZX99 contains a 2K EPROM
which does all the work. Like
Capital's interface this device
also sits in memory at the 2K
above the Sinclair BK ROM.

The unit is not a simple data
storage device, but has many
functions which are called with
USR commands. There are four
major types of command
available: selection of a tape
drive, reading, writing or skipp-
ing blocks of data; copying
tapes; and printing data or list-
ings via the RS232 interface. It
is possible to select two outputs
at once and hence make two
copies onto two different
cassettes of the same data or
program. The use of storing
data on tape means that by sav-
ing it in blocks you can load data
block by block until the data you
require is in memory. Thus,
whereas a 16K memory exten-
sion would probably only allow
youto handle a list of about 150
names and addresses, use of the
ZX89 would let you store and
handle many times this number.
The ZX99 doesn’t use the
ZX81's LOAD to get blocks of
data into RAM as this would
destroy the program in the
memory as loading took place.
The ZX99 uses a buffer by re-
quiring you to send data to it in

122

the form of strings. The string
can have any labelinthe ZX81's
repertoire, but it is signposted by
the contents of Z$. So if you
choose to call your buffer AS
and have it 200 bytes long then
a program would include these
lines:

10 DIMAS (200)
1000 LETZ5="A"
1010 LETSTATUS =
USR 8210 (reads data to tape
from AS)

Data-assette recommend the
use of the form ‘LET STATUS =

USR. . ." rather than 'RAND
USR. . ." because the wvalue
returned to the wvariable

‘STATUS' has been designed to
give feedback as to the types of
errors that might have happen-
ed. Reading into the string A$
lor whatever) is just as easy us-
ing USR 8213. Many examples
and suggestions about handling
data are given in the ZX99's
manual. The unit also has a
block skip instruction which
allows you to get the ZX99 1o
skip past each program to
check what you have on any
particular tape, and to get ac-
curately to a space on tape for
the next program to be saved
to. The ZX99 can also be used
to copy tapes — either making
ane new copy or two depending
on which USR command is
chosen. The manual's section
on using the RS232 interface is
extensive and shows clearly
how baud rates from 110 to
9600 can be selected. The in-

terface also allows choice of so
called ’'stop bits’ and parity
checks. Inverse video produces
lower case letters on the printer,
but the ZX99 gives you the op-
tion of reversing this so that the
lower case letters are normally
produced and the graphics
mode of the ‘81 is then used to
get capitals. This would be very
useful when doing word-
processing with an expanded
ZX81. Error report codes are
listed at the back of the manual
(the ZX99 produces some extra
codes like the ZX81's own ones
which have such meanings as
insufficient memory space, or
BREAK pressed while ZX99 in
progress). There is also a full
listing of the completion codes
which are returned when a USR
function is called with 'LET
STATUS = . . .'. These codes
allow a very detailed analysis of
why a recording may have failed

- anything from detecting poor
electrical contacts to failing to
select the correct channel. All in
all, it is a very impressive device
for those who feel that they
would like to have some of the
data storage and handling
facilities ususally associated
with a disc drive, but cannot af-
ford such a system, (very few
exist forthe ZX81 anyway). The
problem is, how many people re-
quire this type of storage? Now
that 48K and 56K RAM packs
are available one would im-
agine these would handle most
requirements of ZX81 users.
The tape system is very slow on
the ZX81, as those of you for-

tunate enough to compare it
with the faster Spectrum
system will now be painfully
aware. Thus, while it would
allow you to handle very large
address lists and so on, it would
be rather frustratingly slow. In-
deed it is hard to imagine such
purposes being seriously achiev
ed by a £ZX81 rather than a
faster machine such as an
Atom, Apple, BBC, or even the
Spectrum. To be fair to Data-
assette though, when they laun-
ched this device the ZX81 was
the only cheap micro available.

Z-XTRA by CIRRUS

This device is a late entry to the
scene of ZX81 add-ons. It is
both a 16K RAM extension and
a series of extra facilities resi-
dent on an EPROM. The unit is a
large black metal box about
twice the sizeof the ZX 81 itself.
Connection is made tothe ZX81
with a standard edge connector

although this is probably the
best quality one |'ve seen on any
ZXB1 add-on. The Z-XTRA
plugs into the mains and pro-
vides power for itself and the
ZXB1. Therefore the ZX81's
own power supply is not need-
ed. On one side of the Z-XTRA is
a 2.5mm socket to take a plug
from your cassette recorder’s
‘remote’ socket. This allows the
Z-XTRA to turn the cassette's
motor on and off when
necessary. There is also a reset
button, which allows you to
start the ZX81 again after a pro-
gram crash without resorting to

The 2X33 in use, controlling four casserte machines:
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TAPE CONTROL
SYSTEM

The ZX339:

the extreme of switching the
power supply off and on.

On switching on you will
have 16K of RAM and to access
the Z-XTRA's facilities you will
need to type RAN USR 9834,
(the EPROM resides once more
at the 2K above the BK ROM). A
menu may then appear on the
screen. | say rmay because at the
time of writing CIRRUS had not
yet fully decided which options
would be available with the
basic machine. However, with
all options chosen a display like
this will be obtained:

LOAD

SAVE

HEX DISPLAY & MODIFY
INVADERS

FREE MEMORY

DISABLE KEYBOARD BEEP
ENABLE KEYBOARD BEEP
SWITCH TAPE ON
SWITCH TAPE OFF

CoNTOBLN -

CIRRUS were at pains to ex-
press that this is not the choice
available on the basic unit, but
rather a "taster’ of what will be
available to purchasers of the
unit in the form of custom
EPROMS fitted in the Z-XTRA's
case. As it is when you buy it it
will probably only have the so
cailed 'Z-XPRES' tape SAVEing
and LOADing system in it (no.s
1 and 2 above), so I'll mention
this first.

SAVEing and
LOADINng

Z-XPRES is a very fast pro-
gram/data loading and saving
system which allows you to
save or load the entire 16K or
RAM in less than a minute
(typically 30 seconds). This
gives it a baud rate of several
thousand and makes it even
faster than the Spectrum.
However, you have to save the
entire 16K even if there's only a
1 or 2 thousand byte pro-
gram in it. This is not a pro-

ZX COMPUTING DEC 1982/JAN 1983

blem though as the saving and
loading is extremely fast. There
is also a ‘checksum’ on the
operations meaning that loading
and saving errors are detected
and poor copies are very unlike
ly. If a LOAD is terminated by
0/0 then the loading went well,
but if it returns X/0 then there
was an error in the loading. Note
that unlike the ZX81 or Spec-
trum’s normal loading systems
this system will load a poor pro-
gram and allow you to list it and
make corrections.

In general the facilities
available with my review sample
were impressive. It was possible
to obtain a HEX display of
memory contents by simply
entering '3’ when the menu was
displayed. SLOW mode must be
chosen, and an address prompt
appears. The address in HEX
where you wish to start is
entered and when SPACE is
pressed the memory contents
are displayed filling the screen.
A cursor indicates which byte is
presently being locked at by the
unit, and this cursor can be mov-
ed through memory very quick-
ly, (pressing the SPACE moves it
right, N moves it left). The
screen automatically scrolls up
or down depending on where
the cursor is. To copy the screen
to a ZX printer you simply press
‘2’ and to exit the facility you
press Q" (for ‘quit’). To modify
any byte in BAM (not ROM of
course) you simply align the cur-
sor with the byte in guestion and
enter the new value. Pressing
the SPACE again moves the cur-
sor on and leaves the new byte
in RAM displayed on the screen.
This facility has obvious uses to
the machine code programmer,
but is perhaps of rather less use
to the rest of us.

Memory

Free memory could be determin-
ed by selecting ‘5’, and this
displayed the free memory up to

HARDWARE REVIEW

9999 bytes. Above this value
the most significant byte was
displayed in HEX and the least
significant in decimal — a rather
puzzling method. Thus having
15240 bytes left produced
F240. To get a fully decimal ver-
sion you could enter PRINT USR
8465.

When the unit was switch
ed on pressing any key produced
a beep.

To turn off the beep ‘6"
could be selected when in the
menu mode, and ‘7’ would
switch back on again. The beep
sound could be switched on at
any time by RAND USR 97186,
and off again with RAND USR
9735. The beep sound could
also be sounded for a set period
using RAND USR 9779. The
period of the beep is set by
entering RAND x beforehand,
where x has a value between O
and 255, This beep period uses
just the low byte of the RAND
seed and s0 a maximum beep of
25.5 seconds is available.

It was possible to turn the
tape recorder on and off by
selecting either 8 or 9 in the
menu, A memory test was also
possible by entering PRINT USR
9023,PEEK(16417), This tests
every bit pattern for every loca-
tion and takes about 1 min 40
secs. I'm not sure whether
many ZX81 users would find
this very useful. A more useful
facility was the RENUMBER
routine called with RAND USR
8192. The version in EPROM
was only a prototype renumber-
ing but leaving GOTOs and
GOSUBs unchanged. A full ver-
sion will apparently become
available.

To Sum Up

The Z-XTRA consisting of
Z-XPAND (a 16K RAM exten
sion), Z-XTEND (an EPROM) in-
corporating Z-XPRES (only) — a
high speed cassette /O port,
costs £569.95 in kit form, and
£79.95 fully built. Postage and
packing is an extra £2.95. At

this price | have my doubts
about how many ZX81 owners
will buy this unit. You may
already have a 16K RAM pack in
which case you might be mare
interested in the EPROM
facilities only. Cirrus do not plan
to offer this though, which is a
pity. Perhaps they will change
their minds. If the 16K RAM is
not needed then all you are left
with for about £BO is a reset
button, a fast cassette SAVE
and LOAD and a I/O port.
Although Cirrus neglect to men-
tion it in their literature, thereisa
connector at the rear of the unit
taking the output of a Z80 PIO
chip to enable an EPROM pro-
grammer to be added. At £80
this does not seem good value.
Their choice of only selling the
Z-XPRES with the unit seems a
pity, why not a few extra useful
routines such as a RENUMBER
or the BEEP facility too? They
had a space invaders game on
the EPROM for demonstration
purposes, and so clearly intend
to market such software on
ROM too. Perhaps a game on the
EPROM as it comes might be
worthwhile. The total package
with all of the options reviewed
above is estimated by CIRRUS
to sell for £70 in kit form and
£93 ready built. This is a great
deal of money to spendona £50
machine!

In conclusion this is a nice
piece of equipment which is well
made, but is likely to be outside
the price range and needs of the
average ZXB1 owner.

ADDRESSES:

Capital Computers Ltd.,
100 Church St.,

Luton, Beds LU1 3LG

Data-assette,
44 Shroton St.,
London NW1

Cirrus Electronics,
Mazzard Cottage,
East Hill,

Ottery St Mary,
Devon EX11 1QH
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A retailer for Sinclair accessories in the
Yorkshire/Lancashire/Humberside area.

We are situated close to the M1 & M62
motorways and offering easy parking.

As well as a complete range of hard and
software, our service department can
repair, modify or fit a wide range of
accessories.

For further details of these and many other
services phone:

PHILIP COPLEY
on
0924 272 545

Manufacturers of accessories looking for a
retailer in our area are invited to contact us.

SPECTRUM SOFTWARE/HARDWARE
AVAILABLE NOW

Hours of business:
MONDAY to SATURDAY. 10am to Bpm

THE EXPLORER’S GUIDE
To The ZX 81

The Book for the ZX81 Enthusiast.
By Mike Lord, 120 pages.

Programs for 1K RAM, and programs for
16K RAM. Games, Business and Engineering
Applications. RAM & 1/0 Circuits. Useful
ROM Routines. Hints and Tips.

What Can | Do with 1K?

By Roger Valentme. A fresh and original boak ¢ aining 40 programs and routines for

the unexpanded ZX81

The ZX80 Magic Book

*With 8K ROM/ZXB1 Suppla £4.75

Mastering Machine Code on your ZX81

By Ton Baker. 180 pages of irmemr

R
o

TIMEDATA LTD Dept (3 57 Swallowdale, Basildon,
Essex SS16 5JG Tel: (0268) 411125 (MON-FRI)

uililEDATA

Ense value 10 bheginner ar

i expert alike

STARSHIP ENTERPRISE

Soar through the stars as a starship commander in this
exciting new space ship simulation. This new, advanced version
of Startrek uses the full colour graphics and sound facilities of
modern micros. Full 30 — Kiingon attacks. graphic hyper-warp,
plus all the normal 'Startrek’ features and a whole lot more,

| add up to one of the best games in the galan-,'”

‘ 48K Spectrum £5.95.

ORBITER

| Fast and furious action 1s what you get in this amazing
Defender-style program for the ZX-Spectrum

DRBITER is written entirely in m/c code and has full arcade
features, including scanners, reverse, hyper-space. continuous
scoring and sound effects, plus humanaoids. landers, mutants and
all the other alien nasties 16K or 4BK Spectrum £5.95

GROUND ATTACK

Survival 1s the name of the game in this exciting Scramble-
type arcade game for the ZX-Spectrum

¥our mission is to pilot your spaceship through tortureous
caverns while destroying the enemy missile launchers and fuel
dumps

GROUND ATTACK is written completely in machine code.
And has full arcade features including lasers, bombs explosions
cantinuous scoring and sound effects, plus rockets, fuel dumps
and arborne aliens 16K or 48K Spectrum £5.95.

Any hiring, lending or copying lexcept backup) of Silversoft

software i1s strictly forbidden without written permission from
Silversoft

GENEROUS DEALER DISCOUNTS AVAILABLE
Silversoft Ltd, 20 Orange Street, LONDON WC2H 7ED
—

SPECTRU

NEW! ZX81-COMPILER

messing about with assemblers and disassemblers simply type
inthe BASIC program and the machine does the rest
OMLY £5.95

ZX81 ARCADE ACTION (New low prices)

MUNCHER Exciting pacman game for the ZX81 £4.895
ASTEROIDS "Just the thing for asteroid addicts" £4.95
INVADERS “Probably the best version of INVADERS" £3.95
ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95
STARTREK YES!you can be a starship commander £3.95
GRAPHIC GOLF 18 graphically displayed holes £3.85
SUPERWUMPUS An underground adventure £3.95

GAMES PACK 1 Fantastic value for money, nearly 50K of
programs on one cassette! Only

Please send me ZK—:‘I

| | enclose a cheque/PO far £

| Name:

T

— ZX81

Yes! Now you can write machine code on your ZXB1. No more

£3.95

!

|
|
Address ’
|
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CPL COMPUTING

ZX SPECTRUM

SOFTWARE

DEFENDER Version of the popular arcade game,
including, six types of alien; full vertical movement
and two dimensional play; high score; smart bombs.

MISSILE DEFENCE Fire your intercept missiles,
protecting your cities and missile bases from the
enemy. With on screen scoring.

SPECTRUM INTRUDERS Includes an ever in-
creasing rate of difficulty. High scoring saucers and
continuous fire

SPACE WARS Two player game; destroy your
enemy before he destroys you. Complete twa dimen-
sional movement
All programs include two dimensional animated
graphics, with full colour and sound
ANY 2 PROGRAME s s £4.95
ALL 4 PROGRAMS.....ccoeerevverveneen. £7.45

Send to: CPL COMPUTING, Software Department
White Lodge, Skidby, N. Humberside HU16 5TF.

Make all cheques/postal orders payable to:
MR C. DORAN

MAIL ORDER ONLY

THE

BUFFER

MICRO SHOP

(NEXT TO STREATHAM STATION)

ok ok

THE OLDEST SOFTWARE SHOP EXCLUSIVELY FOR

SINCLAIR COMPUTERS

PROGRAMS, GAMES, “ADD/DONS"

Yk

SPECTRUM SOFTWARE NOW AVAILABLE

e ke

MOST OF THE MAIL ORDER ITEMS ADVERTISED IN
THIS MAGAZINE AVAILABLE OVER THE COUNTER

e kok

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS.
PROPER KEYBOARDS: CONSOLES: VDU's

kok |

374A STREATHAM HIGH ROAD,
LONDON SW16
Tel: 01-769 2887
S.A.E. APPRECIATED FOR CATALOGUE
OPEN TUES-SATS 10.30 - 5.30. CLOSED MONDAYS. sumsssul

ZX COMPUTING DEC 1982/JAN 1983
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from

J.K.GREYE SOFTWARE LTD
TULIC NCIHIZ M TINCACTHIODE Lici 2T
J*H!: I ILL!.IJ Licy -‘Elglq i _'u_uc FMRC | LILI e
“Without question the finest machine code games available

today.......... .N. ROWLAND Product Manager for W.H. SMITH.

f/nms'mpnm.m_ — _____onlyD3®s
10 Games incl. ASTEROIDS, UFO, CODE, BOMBER,
GUILLOTINE, KALEIDESCOPE, atc

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE.

AL D DB

We've done in Tk, games which some of our competitars
require 16k 1o dal

GAMESTAPE2for 18K __ only
*STARRAGHTER Superb machine code Space Battle, Set
agminst a background of twankling stars, with stunning
exploSionS if you cam hit the enemy!

PYRAMID Can you move the Pyramid? Make a mistake and
it will collapsel & Thenkers game

ARTIST The ultimate Graphic Designers aid. 8 Directions, 10
Memaories, SAVE, COPY, RUBOUT, CLS, etc.

GAMESTAPE I for 18K only £4.95
"CATACOMBS A Multi-Level Graphics Adventure. Each
level can contain up to 9 Rooms, B Passages, 7 Monsters,
Food, Gold, Traps, Phantoms, an Exit [to the next levell,
and there’s an infinite number of levels.

WNOTE, This is NOT one of the necessarily Bmited text
Advantures as sold elsewhare,

“n sxceflent addictive game which will keep you amused
Fieve Frewars.” COMPUTER & VIDED GAMES.

GAMESTAPEAfor 18K
*3ID MONSTER MAZE The Game to Top All Others.
Unbelievable Graphics! Can you find your way through the
Mare? The EXIT is there somewhene, but then so s a T.REX,
and its after YOU! All in 30 i(the T.REX will actually run
towands you in full parspectivell, you'we never seen anything
like this Before!
30 MONSTER MAZE s the bes! game | have seen for the
Zxg1: . .. COMPUTER & VIDEQ GAMES i
“if | had to choose just one programme o iMpress an sudience with the capabiities of
the ZXET. than J K. Greye's 30 MONSTER MAZE would be the one without doubi®
ZX COMPUTING “Brilleant, brillang, boliant!”, .. POPULAR COMPLITING WEEKL Y

GAMESTAPEGfor 18K ____ ~ only F4.86
*3D DEFENDER The Ultimate Space Game. Super fast
Machine Code 30 version of the Arcade favourite. You have
1o save your homa planat from the marauding Alien Spacecraft
This is all in 30, your viewscreen shows you the view oyt
of your fighters cockpit window, The backdrop moves when
vou turn, or fly up or down (8 flight directions), just as if you
ware really flying itl But then YOI ARE! The Enemy Saucers
will actually room towards you in 3D, and shoot you if you let them! Your display
includes Score, Sheeld Strength, Altitude, Proximity, Forward Radar and your viewscrean,
which shows your rotating home planst, backdrop of Stars, Meteors, Explosions,
Plasma Blasts, your Photon Beams, up o 4 Enermy Sauvcers and of course its all in
full 30!

“Another 30 winner™, .....SINCLAIR USER

GAMESTAPESfor 1M only £1.96
TR T

*BREANOUT Super Fast Full Screen Display Game Your
all time favounite with an added twist, See how rmuch Money
¥OuU can win and watch the pounds convert to Dollars, All
in Machine Code for Fast Action with 3 Speeds, 7 Bai Sires
and three angles of rebound! The best BREAKOUT around
and at this price you can’t go wrong!

krﬂe best of its kind " pa— WHICH MICRO £ SOFTWARE RE IrlIIE'i'fI/J

BHEARDUT

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and U.K. P, & P.
{Add appropriate Postage on Foreign Orders). Cheques/P.0O.s to

J.K.GREYE SOFTWARELTD

Dept ZX 16, Brendan Close, Oldland Commaon, Bristol BS15 60E

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHOMNE OMLY
TEL: 01-830-8232 (9 am - 7 pm)

It you prefer to see before buying, our range of GAMESTAPES
are stocked by the following stores

BUFFER MICROSHOP 3744 Streatham High Rdl., London SW16
GAMER 24 Gloucester Ad., Brighton;
GEORGES B9 Park St., Bristol, Avon;
MICROSTYLE 29 Behvedere, Lansdown Rd,, Bath, Awon;
MICROWARE __ 131 Meiton Rd., Leicaster;
SCREEN SCENE 144 51, Georges Rd., Cheltenham, Glos;
W.H, SMITH — Owver 200 Computer Branches;
ZEDXTRA — 5 School Lane, Kinson, Bourfemouth, Dorsat

TRADE & EXPORT ENQUIRIES WELCOME
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HAVEN HARDWARE
i L

THE BUFFER SHOP,
MICROWARE L
PHILIP COPLEY HI-FI, 7 Cliford Court, Dsset

SWAMP MONSTERS (NEW) £6.50 A fantastic higr
maching code with full colour and sound.

SHOOTOUT £5.00 Pit your wits against the weslern gu

INVADERS £6.50 A f
I ulihses '\__C ICE > Colour grapt
FIHIENWOOD (NEW) £6.50
Faradize througt

-

2§
whera dealh waits a

SPACE FIGHTER £8.50

18 Bmply
mMpiex

HANGMAN £4.00 &

PROGRAMS
dered. Send

WANTED URGENTLY

Bulk supplier of 5-way keyboard sockets as used on ZX81 and

ZX SPECTRUM required. Please send samples of 100 off, 1000

off and 10000 off prices or ring 094 686 627 (24 hour ansafone).
ACCESS CARD ORDERS ACCEPTED

/__,,—-—-—'—'——- 1""‘\
Com

ICENTURY

The Spectrum Handbook
DR TIM LANGDELL

A comprehensive and accessible introduction to the ZX
Spectrum. A handbook and program library in one — The
Spectrum Handbook contains more games and
application programs than any other book on the market
and contains over 80 programs.
224pp  £4.95 (paperback)

A Century/PCW joint publication

‘ ORDER FORM

To: Department 01C, George Philip Services Ltd,
Arndale Road, Wick. Litlehampton,
West Sussex BN17 7EN.

Please send me copy/copies of

THE SPECTRUM HANDBOOK by TIM LANGDELL

at £5.45 per copy (post paid)

| enclose my cheque/postal order for £ _

(payable to George Philip)

Name ____
Address

Please allow 28 days for delivery |

ZX81/ZX SPECTRUM
HARDWARE

PROFESSIONAL DESKTOP CONSOLE FOR THE ZxX81
IT RAISES AND TILTS THE TV TO MINIMISE EYE-
STRAIN, HOLDS IN PLACE THE ZX81 PRINTER, RAM
PACKS (AND OTHER ADD-ONS), POWER SUPPLY
TAFPE RECORDER AND HIDES MOST OF THE WIRING.

PROVIDES STORAGE SPACE FOR CASSETTES,
PENCILS, ETC.

OPTIONAL: TWO BUILT-IN ILLUMINATED POWER
SWITCHES. SIMILAR UNIT FOR THE ZX SPECTRUM
ALSO AVAILABLE WHICH HOLDS ZX MICRODRIVE IN
PLACE

TV Stand removable for access to add-ons, wiring, etc.
Can be used separately from Base.

Date
YOUR MAME AND ADDRESS! in Capicai Letters Pisass)
| i ITEM
| ary DESCRIPTION FRICE TOTAL
Console for ZX81 £29.95 B
C-onsule for ZX Spectrum £30.85
Power Switch h;;r Tape Recorder t.j CI(" =5
Power Switch for Z2X81/2X Spectrum ] £3.00
Sub Total
e, £3.00
Total Due ==

Cheques/P.0. made payable to:
COMPUTERLOCK, 2 WYCHPERRY ROAD,
HAYWARDS HEATH, WEST SUSSEX RH16 1HJ
Telephone: (0444) 451986

All Prices inclusive of V.A.T. Allow 28 days for delivery.




SPECIFICATIONS

MACHINE

SPECIFICATIONS

ZX80

Dimensions

Width 174mm (6.85 in)
Depth 218mm (8.58 in)
Height 38 mm (1. 5in )
Weight 300g (10.50z)

Microprocessor/Memory

ZB0A 3.25 MHz clock

ROM: 4K bytes containing BASIC

RAM: 1K bytes internal, externally expandable to 16K bytes.

Display

Requires an ordinary domestic black and white colour TV. The
lead supplied connects between the Z2X80 and your TV's aerial
socket. The display organisation is 24 lines of 32 characters
per line showing black characters on a white screen. The ZX80
does not connect to a printer.,

Programming

Programs can be entered on the keyboard or loaded from
cassette. The ZXB0 has automatic “wrap round” so lines of
program can be any length but not multi-statement lines.
Syntax check

The syntax of the entered line is checked character by char-
acter. A syntax error cursor marks the first place the syntax
breaks down if there is an error. Once any errors have been
edited out the syntax error cursor disappears. Only syntax
error-free lines of code are accepted by the ZX80.

Graphics

Total of 22 graphics symbols giving 48 x 64 pixels resolution
consisting of 10 symbols plus space and inverses. Includes
symbols for drawing bar charts. Under control of your BASIC
program any character can be printed in reverse field.

Editing

The line edit allows you to edit any line of program or input
including statement numbers. The edit and cursor control
keys are EDIT, RUBOUT, HOME.

Arithmetic

Arithmetic operators +,—.%, + exponentiate. Relational oper-
ators <, = = vyielding O or — 1. Logical operators AND OR
NOT vyielding boolean result. Relational operators also apply to

strings. ZXB0 BASIC uses 16 bit two's complement
arithmetic ( £ 32767 ),
Variables

Nurneric variable names may be any length, must begin with a
letter and consist of alphanumerics. Every character in the name
is compared thus an infinity of unigue names is available.

String variables may be assigned to or from, shortened but not
concatenated. String variable names are A$ — Z3. Strings do not
require a dimension statement and can be any length,

Arrays have a maximum dimension of 255 (256 elements) each.
Array names consist of a single letter A—Z.

Control variable names in FOR. . . NEXT loops consist of a
single letter A—Z,

Expression evaluator

The full expression evaluator is called whenever a constant or
variable is encountered during program execution. This allows
YOU to use expressions in place of constants especially useful in

Immediate mode

The ZX80 will function in the "calculator mode* by immed-
iately executing a statement if it is not preceded with a line
number.

Cassette interface

Works with most domestic cassette recorders. The transfer rate
Is 250 baud using a unique tape-recording format. Other
systems are not compatible with the ZX80%. The ZX80 also
SAVEs the variables as well as the program on cassette. There-
fore you can save the data for updating next time the program
is executed. The ZXB0 does not support separate data files. The
lead supplied with the ZX80 is fitted with 3.5mm jack plugs.
Expansion bus

At the rear has 8 data, 16 address, 13 control lines from the
processor and Ov, 5v, 9-11v, @ and internal memory control
line. These signals enable you to interface the ZX80 to your
own electronics, P10, CTC, SIO if you want I/O ports etc.
Power supply

The ZX80 requires approximately 400mA from 7—11v DC. It
has its own internal 5v regulator.

TV standard

The ZX80 is designed to work with UHF TVs (channel 36)and
is the version required for use in the United Kingdom. The
£X80 USA is designed to work with a VHE TV{American
channel 2. European channel 3) and is the version required for
the American TV system, also for countries without UHF.

ZX81

Dimensions

Width 167mm (6.32 in)
Depth 175mm (6.80 in)
Height 40 mm (1.57 in)
Weight 350 gms (12.15 oz}

Microprocessor/Memory

ZB0A 3.25 MHz clock

ROM: Containing 8K BASIC interpreter

RAM: 1K bytes internal, externally expandable to 16K bytes,

Keyboard

40 key touch-sensitive membrane. Using function mode and
single press key-word system, this gives the equivalent of 91
keys and also graphics mode allows an additional 20 graphical
and 54 inverse video characters to be entered directly.

Display

Requires an ordinary domestic black and white or colour TV.
The aerial lead supplied connects the ZX81 to the TV aerial
socket. The display is organised as 24 lines of 372 characters
with black characters on a white background.

Two mode speeds

The ZX81 can operate in two software-selectable modes - FAST
and NORMAL. FAST is ideal for really high-speed computing
In NORMAL mode however the ZX81 allows continuously
moving, flicker-free animated displays

Printer

The 8K ROM will permit instructions (LPRINT, LLIST and
COPY) to drive the Sinclair ZX Printer

Programming

Programs can be entered via the keyboard or loaded from cass

GOTOs, GOSUBs, FOR, .. NEXT etc, ette. Programs and data can be saved onto cassette so that they
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are not lost when the ZX81 is turned off.

Syntax check

The syntax of a line of program is checked on entry. A syntax
error cursor marks the first place the syntax breaks down if
there is an error. The syntax error cursor disappears when errors
have been corrected. Only lines free from syntax errors will be
entered into the program.,

Graphics

Apart from the 20 graphics characters, space and its inverse, the
display may also be divided into 64 x 44 pixels, each of which
may be ‘blacked’ in or ‘whited’ out under program control.
Editing

A line editor allows you to edit any line of program or input,
including program line numbers. Lines may be deleted. in
creased or decreased in size.
Arithmetic

Arithmetic operators +, —, x, :, exponentiate. Relational oper
ators =, < >, >, < < === may compare string and arithmetic
variables to veild O (False) or 1{True). Logical operators AND,
OR, NOT vyield boolean results.

Floating-point numbers

Mumbers are stored in 5 bytes in floating-point binary form
giving a range of * 3 x 10 ~**to + 7 x 107*accurate to 9%
decimal digits.

Scientific functions

Natural logs/antilogs; SIN, COS, TAN and their inverses:SQR:
gx.

Arrays
Arrays may be multi-dimensional with subscripts starting at 1.

Expression evaluator

The full expression evaluator is called whenever an expression,
constant or variable is encountered during program execution.
This powerful feature allows use of expressions in place of
constants and is especially useful in GOTO, GOSUB ete.
Command mode

The ZXB1 will execute statements immediately, enabling it to
perform like a calculator.

Cassette interface

Waorks using domestic cassette recorders. The transfer rate is
250 baud and uses a unigue recording format not compatible
with other systems. The ZX81 will save the data as well as
the program to avoid the need to re-enter the data when the
program is next loaded.

ZXB1 will search through a tape for the required program).
The cassette leads supplied have 3.5 mm jack plugs.

Expansion port

At the rear, this has the full data, address and control buses
from the Z80A CPU as well as OV, 45V, +9V, @ and the mem-
ory select lines. These signals enable you to interface the £2X81
to the Sinclair 16K BAM pack and 2X printer.

Power supply

The ZX81 requires approximately 420mA at 7—11V DC. It has
its own internal 5V regulator. The ready assembled ZX81 comes

VETIED'_ES complete with a power supply. The ZX81 kit does not include
Numerical: any letter followed by alphanumerics a power supply.
String: Ag to 24
FOR-NEXT loops: A—Z (loops may be nested to any TV standard

) depth. The ZX81 is designed to work with UHF TVs (channel 36) 625
Mumerical arrays: A—Z lines.,
String arrays: Ag to Z¢

Dimensions
Width 233 mn
Depth 144 mm
Height 30 mm

CPU/Memory

ZBOA microprocessor running at 3.5 MHz. 16K-byte ROM con-
taining BASIC interpreter and operating system,

16K-byte RAM (plus optional 32K-byte RAM on internal expan-
sion board) or 48K-byte RAM.

Keyboard

40-key keyboard with upper and lower case with capitals lock
feature. All BASIC words obtained by single keys, plus 16 graphics
characters, 22 colour control codes and 21 user-definable
graphics characters. All keys have auto repeat.

Display

Memory-mapped display of 256 pixels x 192 pixels; plus one at-
tributes byte per character square, defining one of eight
foregrlound colours, one of eight background colours, normal or ex-
tra brightness and flashing or steady. Screen border colour also
settable to one of eight colours. Will drive a PAL UHF colour TV set,
grﬁbiack and white set (which will give a scale of grey), on channel

Sound
Internal loudspeaker can be operated over more than 10 octaves
(actually 130 semitones) via basic BEEP command. Jack sockets

at the rear of computer allow connections to external amplifier/
speaker.

Graphics
Point, line, circle and arc drawing commands in high-resolution
graphics.

16 pre-defined graphics characters plus 21 user-definable

m
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graphics characters. Also functions to yield character at a given
position, attribute at a given position (colours, brightness and
flash) and whether a given pixel is set. Text may be written on the
screen on 24 lines of 32 characters. Text and graphics may be
freely mixed.

Colours

Foreground and background colours, brightness and flashing are
set by BASIC INK, PAPER, BRIGHT and FLASH commands. OVER
may also be set, which performs an exclusive — or operation to
overwrite any printing or plotting that is already on the screen. IN-
VERSE will give inverse video printing. These six commands may
be set globally to cover all further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands to cover only the
results of that command. They may also be set locally to cover te
printed by an INPUT statement. Colour-control codes, which m
be accessed from the keyboard, may be inserted into text or pro
gram listing, and when displayed will override the globally set col-
ours until another control code is encountered. Brightness and
flashing codes may be inserted into program or text, similarly.
Colour-control codes in a program listing have no effect on its ex-
ecution, Border colour is set by a BORDER command. The eight
colours available are black, blue, red, magneta, green, cyan,
yellow and white. All eight colours may be present on the screen at
once, with some areas flashing and others steady. and any area
may be highlighted extra bright.

Screen

The screen is divided into two sections. The top section — normal-
ly the first 22 lines — displays the program listing or the results of
program or command execution. The bottom section — normally
thelast 2 lines — shows the command or program line currently be-
ing entered, or the program line currently being edited. It also
shows the report messages. Full editing facilities of cursor left,
cutsor right, insert and delete (with auto-repeat facility) are
available over this line. The bottom section will expand to accept a
current line of up to 22 lines.
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Mathematical Operations And Functions

Arithmetic operations of +, —, x, +. and raise to a power.
Mathematical functions of sine, cosine, tangent and their inverses;
natural logs and exponentials; sign function, absclute value func-
tion, and integer function; square root function, random number
generation, and pi.

Numbers are stored as five bytes of floating point binary — giving a
range of +3x 10" %9 to + 7 x 10%® accurate to 9% decimal digits.
Binary numbers may be entered directly with the BIN function. =,
=, <, >=, <= and <> may be used to compare string or
arithmetic values or variables to yield O (false) or 1 (true), Logical
operators AND, OR and NOT yield boolean results but will accept0Q
(false) and any number (trus),

User-definable functions are defined using DEF FN, and called us-
ing FN. They may take up to 26 numeric and 26 string arguments,
and may yield string or numeric results.

There is a full DATA mechanism, using the commands READ,
DATA and RESTORE,

A real-time clock is obtainable.

String Operations And Functions

Strings can be concatenated with + String variables or values
may be compared with =, >, <, = =, < =, < > to give boolean
results. String functions are VAL, VALS, STR$ and LEN. CHRS
and CODE convert numbers to characters and vice versa, using the

_I@gcn code. A string slicing mechanism exists, usingthe forma$ (x
¥).

Variable Names

Numeric — any string starting with a letter (upper and lower case
are not distinguished between, and spaces are ignored).

String — A$to 2§,

FOR-NEXT loops — A-Z.

Numeric arrays — A-Z.

String arrays — A% to Z§.

Simple variables and arrays with the same name are allowed and
distinguished between.

Arrays

Arrays may be multi-dimensional, with subscripts starting at 1.
String arrays, technically character arrays, may have their last

subscript omitted, yielding a string. opposed to the ZX81 non-standard set.
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Expression Evaluator

A full expression evaluator is called during program exscution
whenever an expression, constant or variable is encountered. This
allows the use of expressions as arguments to GOTO, GOSUB,
etc.

It also operates on commands allowing the ZX Spectrum to
operate as a calculator.

Cassette Interface

A tone leader is recorded before the information to overcome the
automatic recording level fluctuations of some tape recorders, and
a Schmitt trigger is used to remove noise on playback.

All saved information is started with a header containing informa-
tion as to its type, title, length and address information. Program,
screens, blocks of memory, string and character arrays may all be
saved separately.

Programs, blocks of memory and arrays may be verified after sav-
ing.

Pr%grams and arrays may be merged from tape to combine them
with the existing contents of memory. Where two line numbers or
variables names coincide, the old one is overwritten,

Programs may be saved with a line number, where execution will
start immediately on loading.

The cassette interface runs at 1500 baud, through two 3.5 mm
jack plugs.

Expansion Port

This has the full data, address and control busses from the Z80A,
andis used tointerface to the ZX Printer, the RS232 and NET inter-
faces and the ZX Microdrives. IN and OUT commands give the I/Q
port equivalents of PEEK and POKE.

ZX81 Compatibility

ZX81 BASIC is essentially a subset of ZX Spectrum BASIC, The
differences are as follows.

FAST and SLOW: the ZX Spectrum operates at the speed of the
ZX81 in FAST mode with the steady display of SLOW mode, and
does not include these commands.

SCROLL: ‘the ZX Spectrum scrolls automatically, asking the
operator “'scroll?’’ every time a screen is filled.

UNPLOT: the ZX Spectrum can unplot a pixel using PLOT OVER,
and thus achieves unplot.

Character set: the ZX Spectrum uses the ASCII character set, as




NOW AVAILABLE FROM J.P. GIBBONS A.1.B.
(Author of the Best Banking Programs in the World)

THEPBS BANK RECONCILIATION IS BELIEVED TOBE THE
FIRST SUCH PROGRAM TO BE AVAILABLE FOR THE
SINCLAIR ZX81 AND ZX SPECTRUM

Just look at some of |ts features
® Automaticall 1ank stat e with tramsactions recordead

F‘EFISDNhL EANKING SYSTEM

Please specify whether ZX81 (16K} or ZX Spectrum (48K

GUARANTEED SOFTWARE AVAILABLE FROM

J. P. GIBBONS A.l.B. 14 AVALON ROAD,
ORPINGTON, KENT BR6 9AX

YOUR PBS IS NEVER OUT OF DATE!

e READERS e

Reach over 70,000 ZX Enthusiasts.
Software, Peripherals etc. in our
NEW CLASSIFIED SECTION

STARTING SOON IN

ZX
COMPUTING

Britain's Biggest Magazine
for the Sinclair User.

PHONE
BRIDGETTE ON

01-437 1002

FOR DETAILS

Swop, sell or buy your ZX Hardware,

130

= 48K SPECTRUM

ONLY

n ZX C ting” Augi

A% re Sy
ECONO TECH 1ﬁ|{ RAM PACK

your Z

ONL Y £20 85 (535 95/

64K RAM PACK

r ZXB1, yot having external

CNL Y £ 55 (5779 o5

16K RAM PACK

Quite simply the best available plus FREE "Alien

Anack’ ITK Micodel on cassete - value £5.75 15171.000 ;—_.\_J_\_,_n_\-r_“ﬁ

R

K R,
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Push your Sinclair tothe limit

UTILITIES

TOOLKIT

ZX81/SPECTRUM
ARCADE GAMES

.-—"’_—’ Z?X INVASION FORCE
(£X81)

NEW Use vour skill te i:rr._ throuagh

__—""’"” t / band to destroy

II'-_- r.";_-.[ i {.!"q :1"-
£3.95
SPEC GALAXIANS

e Bi e
BLEM
&-"-’FJ‘. r'-ll- '_'.."g".. ExC ArNr\l:l

GAMES
B INCACURSE
RE L ENOED UoeEn

T :
JUSE FasK
gPECTRUN

.-——-"'f_——-_. ;-

Includes a cassett
SHIP OF DOOM aaventure C
You are unavoidably drawntoa
Can vou reach the control
eli? Or will they get you first”
a cassette save routine. £7.00
ESPIONAGE ISLAND adventure o
While on a reconnaisance mi
ntrol and y
Can v rvive and escape with the isfand's
Mdden secrat? £8.00
PLANET OF DEATH iadverture )
You find yourself stranded on an inhabited
alien planet. Can you reach your ship and

escape? £5.00

REDUCED TO ZX FORTH
f_2995 Supplied an cassetis

ﬁ pDVENTUYH 7S

A 301n 1 machine ie tool and disassemblar

I"J'.'.":-.il ZX;‘.\' Eﬁ'ﬁs

Improve your machine
code programs with this
new 48K Spectrum
Assembler

incorporate hi-r ]

sound to bring you the best in arcade

action at only £4.95 each (16/48K)

'}'___.--' SPEC FROG 5/SHOWDOWN
\N (16/48K)

\’“"E’_._______, Hop across the dangerous

roa niding the lethal cars

then lorries. Go back to the
wild west for a gunfight battle amongst
actl and wagons, Features include

.;.'I'!-.Il-rr: music, £4.95
_____,_.—-"' NﬁﬂMTIR:ﬂ

£3.95 eact

THE ULTIMATE ADVENTURE FOR THE
SPECTRUM/ZX81 for only £9.95

W prolessiona
also available for 16K

ay
T DasH

GREAT '@ ;
CHESS

GAME FOR

YOUR ZX81 .

OR SPECTRUM'

ZX CHESS|

'I ’ h‘ i_t:BUI '

ZX CHESS I

AdlHToR 2 f ::-Intlé ;5:
ZX 1K CHES

Your eccentric father has
left you £10,000 in his will.
In order to claim your
windfall you must solve twelve clues and gain access to a bank
account in which the money has actually been deposited. Be the
first to crack the puzzle and the prize is yours! Plus you will win
two tickets to the city of the secret KRAKIT™ vault location. The
prize money is increased weekly. A telephone number will be
supplied so you have the opportunity to find out just how much
you could win

DON'T MISS YOUR CHANCE TO WIN A FORTUNE!
ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE

nein 1K taronly £2.95

SPECTRUM CHESS now only £9.45
il i i i R R BA R

£3e: VOICE CHESS

N

= offered i the fiBtmas oif i £0.95
hAAAAAAAALASALSA S AL ALALA LSS d sl
"SPECTRUM CHESS 48K

Il I - - O S . .

- ARTIC COMPUTING LTD. } -

I

I

I

| I

B 396 JAMES RECKITT AVENUE, [ i
d
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GainE

5I:EEL )

THE ._l-—-E S F’._J‘ VEI—_f COSCE lBss,

winile o

Il boosting anjoyrmant.

B skil levels, ana YEIS, COHES
i @l Moves Irrer or

cSlouror B &)
8 B 8nYy point

& speach

orakty

D You programs
amd, we hawve
"‘E-EEIS-ECI EPEAKE ASY for your ownusa
and anoyrmeant

E.-—r\.n:x_FI record your sound onto a8
cassarte and play it into your Spectrum

Features 4 alien types,
random saucer ponts, 2nd
attack wawve mutant,
exploding sliens, bonus base

via load. The signal may chen ba edited 50.000 points, Iefr_-r--gn:'_ =4

and replayed on cormmand from your fire, sound effects and colour
Basic or M/c program \t‘-—"\

NO EXTRA HARDW.ARE REGQUIRED! o

3 meteor types, 2 saucers,
full screan wrap-around,
onus ship every 10,000

\ points, amazing axplosions,
lefe-right-thrust-fire &

hyperspace, sound effects
and spasch,

Edward de Bono's Classic

Sirmple rules and cormplex strateges
maka tha L-GAME ar sartial for
Everyona
Algc nchades outstanding and compulsve
[ versions of Masterrmend & Portoon. \
n TV, in Edward de Borno's

As featured o
S Thinking Course
f L-GAME REACHES THE BITS OTHER
GANMES DON'T TOUCH! X
R "

SPECTRUM GAMES

*THESE GAMES INCLUDE SPECIAL BEABDNAL DISCOUNTS, ORDER NOW
AND GET FREE KEYBODARD ODVERLAY!

AW vw%/ |

= TLGluiI:k.sil\.ra's 1st level two
grarne The best spacefmrne o
adventure of B2. Rf?-‘:.

'A-__:L

—’Z—?
High spead graphics cormbine

with electrifying space
adventure makes TIMEGATE
the garme of all garmes

Foil the ruling aliens by
travealing back through time
and blasting out theair horme
planet, Fight 30 space battles
on your journey, seeking the
time gates that lead to yeer
zero and the sabvation of the
huMman race.

Features: 40, High spaad
graphics, versatie scanning,
status and battle computens,
land & tcake-off from mary
planets, time-travel, 5 skil
levels, score & rating plus
frea craning programm

-

WHAT THEY SAY ABOUT
OuUR ZXx81 GAMES:

amazing, fantasticl..” [P.C.\W]

. just ke the real chingl...” [C & V.G

very good.” “..addictive game.." [C&V.5]

‘. .Bettar than amny other arcace game
I've seen..” [Sync)]

nicest games I've playdd on the ZXX81.
All the tapes were impressively packaged..
fhich Micro & S5.R.]




