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ZX 99

AUTOMATIC
TAPE CONTROL

The logical extension for £59-95

the Sinclair ZX8I giving

plus PA&P

data retrieval & word processing

The ZX99 Tape Control system is a sophisticated extension to

the Sinclair ZX81 Microcomputer, providing remarkable
additional capabilities, which allow both the beginner and

expert access to a professional computing system without the

expected expense.

3 DATA PROCESSING

The ZX99 gives you full software control of up to four tape

decks (two for reading and two for writing) allowing merging of

data files to update and modify them. This

is achieved by using

the remote sockets of the tape decks to control their motors as

eommanded by a program.

# PRINTER INTERFACE

The ZX99 has a R$232C interface allowing you direct
connection with any such serial printer using the industry
standard ASCIl character code (you can now print on plain
paper in upper and lower case and up to 132 characters

per line.)

#* MANY SPECIAL FEATURES

There are so many different features that it is difficult to list
them all:

For example:

AUTOMATIC TAPE TO TAPE COPY: You can copy any
data file regardless of your memaory capacity (a C90 has
approx 200K bytes on it) as it is loaded through the Sinclair
block by block.

TAPE BLOCK SKIP without destroying the contents of
memaory.

DIAGNOSTIC INFORMATION to assist in achieving the best

recording settings.

¥ TAPE DRIVES

We supply (and guarantee its compatability) a Tape Drive
that works with your computer.

#* COMPUTER CASSETTES

We supply quality (screw assembled) computer casseties.
Please enquire for any not shown:

—.—-_—__—_—__..._____—.——

The ZX99 contains its own 2K ROM which acts as an extension
to the firmware already resident in your ZXB1'S own ROM. The

7%99's ROM contains the tape operating system, whose
functions are accessed via Basic USR function calls. Each
function has an entry address which must be gquoted after the
USR keyword. All of the functions can be used in program
statements, or in immediate commands (i.e. both statements
with line numbers and commands without them).

There is an extension board on the rear to plug in your RAM
pack (larger than 16K if required). The unit is supplied with
one special cassette lead, more are available at £1 each

(see below).

COMPREHENSIVE USER MANUAL
INCLUDED IN PRICE

3 ZX99 SOFTWARE 3¢

We now have available “Editor-99", a quality word processing
program including mail-merge, supplied on cassetté for £9.95.
Also, following soon will be:
* Stock Control

* Sales Ledger

* Business Accounts

* Order Processing
* Debtors Ledger
* Tax Accounting
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KAYDE Electronic Systems

ZX80/1
ZX KEYBOARD WITH..
REPEAT KEY ke

'%

Fully cased keyboard........ £37.95
Uncased keyboard............ £27.95
Keyboard Case................. £10.95

This is a highly professional keyboard using executive buttons as found on top
quality computers. It has a repeat key and comes complete in its own luxury case
This is a genuine professional keyboard and should not be confused with 1oy key-
boards currently available on the market.

KAYDE 16K RAM PACKS

The 16K RAMPACK simply plugs straight into the user port at the rear of your computer. It is fully
compatible with all accessories and needs no extra power and therefare it will run guite happily
on your Sinclair power supply. It does not over-heat and will not lose memaory at all. As you may
know some makes go down to 11K after being on for a while

This 16K RAMPACK is very stable and will not wobble or cause you to lose your programme. It
comes fully built and tested with a omplete money back Guarantee.

KAYDE FLEXIBLE RIBBON CONNECTOR

Stops movement of RAM PACK and other accessories Py
(Not needed with a KAYDE RAMPACK) JQ 9
e -

bqy 9
KAYDE 4K GRAPHICS BOARD

The KAYDE Graphics Board is probably our best accessory yet It fits nearly inside your ZX81. It
comes complete with a pre-programmed 2K Graphics ROM. This will give naarly 450 extra te

graphics and with the inverse makes a total of over nine hundred

The KAYDE Graphics Board has facilities for either 2K of RAM (for user definable graphics) 4K of
ROM or our 4K Tool Kit Chips that will be available shartly. All the graphics are completely soft-
ware controlled therefore they can be written into your programmes. Here are a few examples

A full set of space invaders — Puckman — Bulits, Bombs — Tanks — Laser Bases and Alien Ships

NO EXTRA POWER NEEDED

KAYDE 16K GRAPHICS BOARD SOFTWARE

PECKMAN: The only true ZX version of the popular arcade game
CENTIPEDE: “In all, | think this is the best presented moving graphic program I've yet seen’” — Phill Garrat,
Interface

SPACE INVADERS: The best version available anywhere. Graphics software can only be used with a graphics
board

KAYDE 16K 81 SOFTWARE €5

Centipede “In all | think this is the best presented moving graphics program |'ve yet seen” Phil ""ﬁ'.fs
Garratt Interface

3D/3D Labyrinth. A Cubit Maze that has cornidors which may go left, right, up. down

Peckmen (the latest addition in 81 games)

WHY WAIT TO PAY MORE —
FAST, IMMEDIATE DELIVERY

Post to: Dept ZX7

L] 1

Kayde Electronic Systems Ltd 1 | i
enclose £

The Conge VISA o [
Great Yarmouth [ o i
Norfolk NR30 1PJ fddress
Tel: 0493 57867 (Dept. ZX) I ' I
Don't forget you can always order on 1 I
the telephone with your credit card
All products include VAT,are fully I Please add £1.50 p&p for all hardware and 50p for all software. Please I
built and tested and come with a I. make cheques payable to Kayde Electronic Systems Ltd l

COMPLETE MONEY BACK GUARANTEE
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A reader speaks out against Sinclair's
Spectrum launch, another helps zap a
bug, and Sheppy has a new users’ club.

Newsbeat ...

All the latest news that’s fit to print. . .
and more! Read all about the Spectrum
launch, the new software, and the latest
Club Roundup.

XyleniumSearch ... .18

Here's a big 16K ZX81 program full of
challenges and promises of intergalatic
riches.

HardwareReview .. .22

Keen on keyboards? Several top pro-
ducts reviewed here.

spectralHangman . . .25
String manipulation and a Spectrum will

help keep you from swinging in the
gallows.

Delving Deeper

Programs on elementary number theory
for the ZX81 — plus Frank O'Hara's big

a

GOSUBHunt . ..

‘Shoot the sub’ with this program for the
Spectrum (or 16K ZX8 1) marksman.

A few useful 16K utility programs, one
of which may improve your social lifel

pot-Dash-Dot . . . .. . .38

Morse code made easy with the help of
your 16K ZX81 for a new level of com-
puter communications.

ZXBASICSteps ...... 40

Mark Charlton shows you how to master
ZX BASIC programming language as
easy as 1-2-3!

ThePlotThickens. . . .47

Trick your ZX computer’s logic into pro-
viding the useful IF. . . THEN. . .ELSE
functions, and make pretty pictures,
too.

Construction . ......48

Make life easier, programming breezier
— add a numeric key pad to your Sinclair
machine.

PigLatin .

Eha aswa oingga ota hinaca saa. Need
we say more about this 1K program for
the ZX81.

Breakout .... .....52

Set yourself free with these two 16K
ZX81 programs. L. G. Scotford takes
machine code a step further.

KeepingTabs ....... 36

ONTENTS

Ram,sweetRam. ....55

How does Sinclair’'s RAM pack compare
with others in the market? Which is the
best pack for money? RAM packs
reviewed here, including those from
Taurus, Memotech, Plessis and
Downsway.

TangledWeb

Frazer Melton’s program opens you up to
the intricately-patterned world of mov-
ing particles, based on the discoveries of
a French physicist in the 1800's.

softwareReview . . . .60
Phil Garratt discovers some ‘‘enterpris-

ing’* new versions of ‘Startrek’ when he
reviews.JK Greye's ‘Gamestape 1"

seeking and Finding .64

Here are to splendid programs for the
first ZX computer, as part of the unof-
ficial ZX 80 preservation movement.

An invaluable programming aid for
machine code writers using 1K
machines, who don't see available 4K
{or so) versions practical.

number story.
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BookReviews. . ... .. 69

Sultering scenario summaries of several
scintilating selections.

Twisting & Turning . .72

1K programs to drive you round the
bend, up the wall, and maybe crazy.

LiningUpNumbers .. .74

Keep your numbers in a lovely-to-look-at
list with this program by Nick Godwin.

Colourthelio

Make the most of your Spectrum’s
sound and colour abilities with this ver-
sion of the game Reversi.

Education

Not such a nasty word as you'lldiscover,
EZUG's Eric Deeson gets interviewed

and Maths & Chemistry are made, well,
gasier. . .

Elephant’'sGraveyard 80

Allyou need isa 16K ZX81 or Spectrum
to meet the challenge of this adven-
turous trek through Africa to the
mysterious pachyderms’ resting place.

Converting BAS!Cs . . .84

Don't be a slave to ZX BASIC pro-
grams. . . Dilwyn Jones explains how
to make your ZX computer understand
other BASICs.
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DodgemChomp .... .90

A hungry snake and a threatening
preditory monster compromise the

characters in this 16K ZX81 program: In
theory, the game could go on in-
definitely . . .

SpectrumTakesOff _ 92

Three programs to showcase your
talented Spectrum’s colour and sound
abilities.

Magical Mischief ... .96

A couple of brain-teasing programs from
a reader in Canada for the ZX80 (with
conversions for the ZX81 and Spec-
trumy),

ZX Craphics

Define your own characters for dumping
to the ZX printer with this essential pro-
gram by a 13 year old reader,

Hints'NTips
If you want to polish up your programm-

ing skills, take some tips from an ex-
perienced programmer,

Pickinglitup

. .and laying it down. Try these games
for the Spectrum or 16K ZX81.

Taking Care of
Business

lan Logan examines a business filing and
reporting system program, and several
business games get reviewed in the pro-
cess.

ZXWordProcessor .112

Now you too can be an editor and start a
computing magazine (?) or just appear
“well-spelled”’.

ZX Routines

READ/DATA statements can now be
yours with this useful routine.

Either/Or.........116

D. C. Owen provides several exciting
programs for either the ZX80 or the
ZX81.

Spectrum
Programming .....120

Coax colour out of your computer!| This
article shows you how to program your
new Spectrum in colour.

Specifications . . . . .127

More of our handy reference guide to
everything you ever wanted to know
about Sinclair computers.

Adindex. .......130
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you wor'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.
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| freedom of another sort.
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Welcome to the second issue of
ZX Computing. As you can see
the magazine is going from
strength to strength as ZX pro-
grammers develop their skills,
and share these with us. We've
brought the ZX Spectrum on
board with this issue with some
great programs, and also,
details on how you can quickly
master the tremendous sound
and colour possibilities of Uncle
Clive's newest computer,

As well as information on
Spectrum programming, we
have several big, big programs
to make the most of your 16K
RAM pack. These include ELE-
PHANT'S GRAVEYARD and
the wvery useful TELEPHONE
DIRECTORY. If you're worried
about the lack of READ/DATA
on the ZX81, a 1K routine in
this issue will put your mind at
rest.

We introduce a new section
in this issue — ZX Education —
which looks at the work of
EZUG, the Educational ZX
Users’ Group, and reviews
educational software. We're
also reviewing a number of
books, a unit which makes your
ZXB1 talk, and a fast-moving
version of GALAXIANS. We
want you to make the wisest
decisions when it comes 10
buying software or hardware
add-ons for your ZX computer,
so our reviewers have been
brutally honest,

Machine code. If you're like
me, you keep saying to yourself
| really must get to grips with
machine code someday.” Our 1K
machine code disassembler
should help you along the way.
And to maximise use of your
printer, we have a tremendous
routine to allow you to define
your own graphics. Why not
write a complete lower case
alphabet? No hardware modifica-
tions are required. If you do want
to get your soldering iron out, our
article on adding a numeric
keypad to your ZX81 should in-
terest you.

ZX80 owners are not forgot-
ten. We have a number of pro-
grams for you, as well as pro-
grams which will run on either the
ZX80 or the ZX81, and a cassette
file-handling routine for the
ZX80. To make the most of the
wealth of programs written in
other dialects of BASIC, this
issue of ZX Computing contains a
major article explaining just how
easy itis to convert other BASICs

to ZX BASIC.,

There's much more, including
the latest news from Cambridge.
So if you're reading this in a
newsagent, buy it and rush home
immediately, And if you're at
home, miles away from your
ZX81, don’t read a single word
mare until you turn on your com-
puter. This magazine is designed
to help you make the most of
your ZX computer, and will do so
mare effectively if you run
through the routines as you come
to them rather than just read
about them.

Thank you to those who
wrote in about issue one, and to
those who sentin programs. One
comment which was repeated a
couple of times regarded the lack
of clarity of inverse letters in ZX81
program listings. One of the deci-
sions | made when starting this
magazine was to use printer
listings whenever possible, to
minimise the chance of bugs. If
you've waded through programs
in any of the computer
magazines, you'll know that it is
very difficult to produce bug-free
listings. However, we do
sacrifice a little of the appearance
to use printer listings. However, |
believe — the comments of cer-
tain correspondents not

withstanding — that having pro-
gram listings work is more impaor-
tant than having them look ‘pret-
ty'. Therefore, we'll continue 1o
listings

use direct printer

whenever we can. However, if
you send us programs for
publication, please do not use in-
verse letters in the listing. If you
think certain lines would look bet-
ter in inverse when you're runn-
ing the program, or other lines
must be inverse to make it work,
make this clear in the letter ac-
companying the program.

Ccontributions

We're on the lookout now for
good programs and articles for
the next issue of ZX Computing,
Program listings are vital, along
with clear instructions on what
the program does, how it works,
and what the user will see when
he or she runs it. Any kind of pro-
grams are useful, but we are
especially interested in ones
which use ZX BASIC in par-
ticularly clever ways, or in ones
which contain routines which
can be re-used in other pro-
grams.

All contributions we use are
paid for, of course, soif you'd like
to contribute to forthcoming
issues and make a bit of pocket
money, look through the con-
tents of this issue, and if you can
write as well, or better than our
present contributors, let's hear
from you.

But for now, get down to en-
joying this issue with your ZX
computer.

Tim Hartnell

Damn the
spectrum

Dear ZX Computing,

Mo doubt the columns of your
magazine will soon be buzzing
away with news of Sinclair's
new “ZX Spectrum’’ unveiled at
the rather hap-hazardly
organised Earls Court Computer
Fair held in April. As a quick
reminder, the Spectrum is the
£125.00 colour /sound, hi-res
16K micro that, taking inflation
into account, is cheaper than
the ZX80!

Sinclair's total secrecy of the
project may have given his
creation a grand theatrical
entrance, but at what price. |
am not talking about the VIC-20
and Texas computers that will
be wiped out overnight. That's
business after all. I'm referring
to the small hardware designers
of add-ons for the ZX81, to
bring its specifications up to
that approaching the
Spectrum'’s. These people are
not in direct competition with
Sinclair: they are just trying to
improve his product, albeit for
the reasons of personal profit.

A prime example is the case
of one barren stall-holder in the
ZX81 village who had just
brought out a ZX81 colour
graphics system for £90.00.
Who will buy it, when for only
£35.00 extra they can get that
plus lots more in the Spectrum?
The fact that there are already
so many ZX81 owners means
that maybe these people can sell
their praducts, but the low price
of the Spectrum means that a
good percentage of ZX81
owners will buy the new micro
instead of any add-ons for their
old one.

All these independent
hardware companies helped 1o
support the ZX81. Maybe they
won't now be so willing to do
so with the Spectrum, even
though it doesn’t really need
that much help.

Trevor Lawford,
Kenton, Middlesex.

® [ sympathise with your point
of view to some extent, but
point out that if this argument
was followed to its logical
conclusion we'd still be using
slide rules. There would have
been no pocket calculators
unless Sinclair was allowed ta
vent the spleen of his creative
genius bringing new elec tronic
goodies into our lives. And the
freedom that allows Clive to
produce new products is the
same one that was exercised b
all those people who decided t
produce products for the ZX81.

ZX COMPUTING AUG/SEPT 198
E

J



L R ——

E hetws
h—_—__

No-one asked them to do s,
and if people decide to brave
the waters of private en terprise
(as, indeed, | have done with
my books), they deserve all the
success in the world, and not
the slightest bit of protection,

would be just the same as all of
the other mags on the market. |
was pleasantly surprised
though, as in my point of view it
is the best computer magazine
ever! Unlike most other mags,
the programs were faultless. No

trademarked the word ‘Othelio’
in 1979 in the class of printed
matter relating to computer
programs. Technically therefore
your article was in breach of this
trademark so | would be grateful
if you would redress the balance

an existing string is correctly
written to the Buffer, all you
need to do is LPRINT the STR$
equivalent. The following
program illustrates the point:

ol 10 RAND

?g As you say “that’s business sneaky little bugs hanging by publishing this letter in the ;g 'L'EI ::_u;p:smg'mumm
d at after all, "' There is no such thing  about, next issue and acknowledging 40 LPRINT X5 X
as “small” businessmen where Reading your fab mag my company in any future 50 GOTO 20
. the ZX81 s concerned. The inspired me to write the articles on this topic.
whole thing is a rollicking program | have enclosed. | hope The evaluation of STR$ must be
5 bonanza, from which every one it will be considered for Richard Ross-Langley, done outside the LPRINT,
: — producers enc_:f CORNSUMErs publication. Managing Director, Compare the output of the
= alike — has profited. Also, 'd Mine of Information, above program with what
‘ keep in mind that Uncle C. is Lee Fower, St Albans. happens if you change line 40 to
not killing the ZX81. For many Chadderton, Lancs, LPRINT STR% X, X — which has
the users, such as schools, the ® Sorry ’b_our rhar.. We were the same bug-bitten appearance
£ZX81 still represents, to use ® Thank you very much indeed under the impression that the as from LPRINT X X.
Sinclair's own words, “the ideal  for your comments. Not all the word “Othello™ was part of the )
| .rhrmduc.rfqn to computing, fetters we received were full of English language. Shakespeare E F Harding,
20 Thg Z£X81 is not dead, and such glowing praise, and not all certainly thought so. University of Cambridge,
" neither are _rhc-se who have the programs in issue one (as a Department of Pure
o supported it, fater letter shows) were Mathematics and Mathematical
g compietely bug-free, but we did Statistics,
3 do our best, and we're glad that Statistical Laboratory.
mast of what we did worked
out so well. Regarding your ® /t's good to see we are being
program: Yes, we are interested read in the best places. Thank
3 — as | said in my intraduction to you for explaining a way to get
| this issue — in seeing as many around the bug. It is a pity that
; programs and articles for such convoluted methods must
: subsequent editions as you care be found to get around
| to send, and all will be problems which should never
e considered for publication. have existed in the first place.
e
Do you want my
Sheppey club program?
'l Dear ZX Computing, IDear LA Csor:‘rputlngl, Hor in
I'm starting a ZX80/81 users’ - Soeponss (0 your letter in the
n? s Thegﬁheppey 2Nt Sl first issue of ZX Computing,
area and would like to hear from Sa'.rtljng that vog would like
ell any prospective members in “i?) ?;smlso tienuuthf :ab\.ris:witten
- that area. | can be contacted on preg b

Minster 872887, or an s.a.e. to
my address, 24 Baldwin Road,
Minster, Sheppey, Kent, will
bring details,

John Schmitt,
Sheppey.

® Please let us hear about your
local users’ club. As you can see
from the news section of this
issue, we've mentioned all the
local clubs we know about. Telf
us your contact address and
give us an indication of the
kinds of things you do. We’ll
publish this and get vou lots of
new members., We're working
closely with the National ZX
Users’ Club, which acts as an
‘umbrella” organisation to the
local clubs, and we'll make sure
they publicise your activities as
well,

Swelled heads
time

Dear ZX Computing,

| have just purchased your first
edition of the ZX mag. Upon
buying it, | thought that it

ZX COMPUTING AUG/SEPT 1982

000000000pppPs!!!

Dear ZX Computing,

Your first issue is certainly
packed full of interesting things!
One article in particular caught
my eye! The piece on ‘Othello’
on page 58. There are a few
misunderstandings that need to
be cleared up.

The board game 'Othello’
(trademark of Peter Pan
Playthings Ltd) was invented in
the 1970s, not in the 1880s. It
was Reversi, the Victorian game
upon which Othello is based,
that was invented in the 1880s.

My company Mine of
Information Ltd was the first in
Britain to apply computer power
to the intellectual idea behind
the game and | might also claim
to have produced the first truly
low-cost program package on
general sale in Britain! A Zilog
£80 machine code program
listing called ‘Othello’ which
was published in 1978 and sold
for only £21

Mine of Information Ltd

a golf program for the 1K ZX81.
I 'would like to send it to you.

Please could you tell me
whether or not you are
interested in this sort of thing,
and if | should send you my
program.

Caerleon Harbinson,
Rumney, Cardiff.

® Of course. Please send in any
programs you‘ve written that
vou think are good enough for
publication. The information
given at the start of the letters
section explains the kind of
thing we're looking for, and
how to go about sending it in.

Catch that bug

Dear ZX Computing,

Frank O'Hara’s "'new and subtle
bug” in the ZX81 ROM (rubbish
characters in place of zeroes in
LPRINTing small decimal
numbers), arises in the routine
which writes the value of a
numerical expression to the
Printer Buffer as a string. It can
be got around very easily. Since

Northern ireland
calling

Dear ZX Computing,
Having sat all evening with your
magazine, | really must
congratulate you on a
marvellous issue.

| bought my ZX81 last
November and became
disillusioned when so-called
computer experts called it "'a
mere toy"’. Thanks to your great
pages | can now answer back!

By the way, do you know of
any other ZX80/81 owners in
Narthern Ireland? It would be
great to meet up and swap
ideas. Keep up the good work.

Maria Savage,

11 Sandyknowes Ave.,
Newtownabbey,

Co Antrim, N. Ireland.

® Thank you for your
comments. We've printed your
name and address in full, in the
hape that you'll be inundated
with ather users who want to
exchange programs and ideas
with you.



Letters

Take that, and
that

Dear ZX Computing,

During the few months in which
| have owned a ZX81, | have
been sampling the various
computer magazines.

This week | saw your
magazine ZX Computing, and a
quick initial look led me to
believe it might be the best of all
the magazines | had seen so far.
Unfortunately, first impressions
can be misleading. Although the
content ideas are admirable, the
total effort has been completely
spoilt for me by the shoddy
printing of many of the program
listings.

Several pages are too badly
printed for the programs to be
followed, and | am too much of
a novice to work out what the
characters should be. In
addition, |'ve attempted the
program on page 96. As yet |
have failed to make it work. |
note line 4021, there is no line
4023. Your opening comments
are also interesting. How can
you change lines 6000-6500 and
8000-8500? They don't exist!

Consequently, your
magazine has been a
disappointing buy.

M G Roe,
Hinckley, Lancashire.

® Mea culpa. As you'll have
noted from my opening
comments, | determined very
early in the piece that we'd use
program listings direct from the
printer whenever possible, just
to make sure that the programs
were printed without bugs. The
inverse letters eluded us, so
we're doing out best to keep
these to a minimum, [ stilf
believe accurate listings are
more important than pretty
looking pages. | hope you have
no problems with the programs
in this issue.

In common with other
editors of computer magazines,
! often get letters claiming that
program X or program Y should
never have been printed
because it does not run. But in
all cases, | have run the program
myself, then dumped it direct
from the printer. There is no
way it cannot run. Correct —
there is one way, if the person
entering the program makes a
mustake. | personally ran every
program in the first issue, and
this issue, which is dumped
from the printer, and checked
the other ones out very
carefully. If a program does not
run first time, check the
program you have in your
computer against the listing.
Regarding the “Horrorville™
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program, a splendid one indeed
from N, Alexander of Margate.
The program works fust as it is,
despite the non-existent GOTO
destination. The ZX81 goes to
the next available line if the line
specified does not exist.
Certainly it would have been
neater if the line read GOTO
4030, instead of GOTO 4023,
but it has exactly the same
effect. The word ‘change’in the
introduction should have read
‘add”, so the line read: “You can
add fines 6000 to 6500, and 8000
to 8500 to enter your own
adventures.”

Do this, and that

Dear ZX Computing,
May | congratulate you on the
quality of content and
presentation seen in the first
issue of your magazine.

| would like to make two
suggestions for future issues
these being:
1. Please devote as much space
as possible to the ZX Spectrum.
2. Please devote as much space
as possible to educational
programs that will stimulate
both computer awareness and
general learning in children of all
ages.

P.E. Bloxham,
East Leake, Leicestershire.

® Thanks for your comments.
We intend to support the three
ZX computers in accordance
with the approximate
percentage of ZX owners they
represent, with a slight bias
towards the Spectrum because
the number of Spectrum
owners will obviously increase
dramatically throughout the rest
of this year, As you can see,
we've included quite a bit of
Spectrum material in this issue.
We have also started including
educational material, and hope
to expand this section in future
issues. Educational programs
would be mast welfcome.

it worked!

Dear ZX Computing,
I have just finished your
magazine's suggested
modification to extend the
available memory on my ZX81.
It works very well and | thank
wou for its inclusion in your
magazine.
| have, however, two
comments to make regarding
drawings on page 44,
1. The circuit diagram shows
the ‘fourth’ NAND inputs as
pins 14 and 13 in error.
2. The pictorial diagram (which
incidentally does not agree with
the circuit diagram, re. the
above point) is shown as a top

view of a 7400, not an underside
view as stated,

Apart from these minor
points | found the article
informative, cost-effective and
easy to follow.

Paul A Pitts,

Senior Development Engineer,
University of Leeds,
Audio-Visual Service.

It Didn't Work!

Dear ZX Computing,

Thank you for publishing the
article on screen POKEs for the
81 and my Squareology
program. Unfortunately a few
errors crept in, especially to the
POKEing article, who's main
errors are:-

Firstly 3 2K or greater memory

required for this to work.

PAGE 53

“A Simple Program”, Line 10

the * should be a 0,

“Another Short Prog.”, Line 30

the first / should be (.

Line 40 the = should be <.

PAGE 54 “Main Program™

Line 160 should be GOTQ 120.

Line 150 the “S" should be $.

Line 190 there should be a B

before the <.

Line 60 LET B§="""

Line 80 LET B$=B$ + CHRS

(INT (RND*11}} + “one single

space"’

Line 180 the second = sign,

should be 33.

PAGE 55 Missed out line 390 |F

H-—T =500 THEN PRINT AT

8,10:"EXCELLENT"

The Squareology program has a

print positioning problem, when

blacking out any taken squares.

This is due to lines 118 and 486

which should read:

Line 1MMBLET U=X*2+4

Line 486 PRINT AT Y —1; (the

rest of the line is as published).
I wonder if it would be

possible to photo

print the proven |

programs

lin a similar

manner to the printer-readout
programs) to prevent these type
of errors.

| have had many reports
from colleagues with ZX81 —
"Excellent magazine", “'First
worthwhile mag worth
collecting”, so best of luck with
this and future issues.

J.A. Enness,
Poole, Dorset.

® Your articles were fine ones,
and we're sorry we detracted
from them by typographical
errors. The statements you've
made only prove the value of
having direct printer listings.
We'd be very interested in
getting other articles of the
guality of the first two, from
you or anyone else who wishes
to submit such material to be
considered for publication.

Who wants an
electric car?

Dear ZX Computing,

| am sending this letter to tell
you how much | enjoyed
reading the first issue of your
magazine. | have not yet got a
ZX81 as | am trying to sell a
radio-controlled car to get the
computer and 16K RAM pack. |
got the magazine just to look at
and | can tell you now | will be
getting future issues as they
come out.

Peter Craven (15},

5 Moat Hall Ave.,
Peel Green, Eccles,
Manchester M30 7LR.

® We've printed your address in
full just in case one of our
readers is interested in buying
yvour car. We hope you get a
ZX81 or Spectrum very shortly,
And thank you for your
comments on the magazine,
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.the quality of the colour display is excellent” ropuiar Computing ekl
“The graphics facilities are great fun'” rersonal Computer World,
“...the Spectrum is way ahead of its competitors” our computer

“The world'’s best
personal computer
forunder £500"

Sinclair ZX Spectrum

16K RAM £125,48K RAM £175.

Thisisthe astonishing new ZX Spectrum
- a powerful professional’s computer in
everything but price!

There are two versions = 16K or a
really powerful 48K. Both have a full
8 colours, sound generatian, a full-size
moving-key keyboard and high-resolution
graphics. Plus established Sinclair
features such as 'one-touch’ keyword
entry, syntax check and report codes!

Key features of the Sinclair
ZX Spectrum

Full colour - 8 colours plus flashing
and brightness-intensity control.

Sound - BEEP command with
variable pitch and duration.

Massive RAM - 16K or 48K,

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

Highresolution - 266 dots horizontally
x 192 vertically, each individually
addressable for true high-resolution
graphics.

ASCll character set - with upper- and
lower-case characters.

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

The ZX Printer - available now

The printer offers ZX Spectrum
owners the full ASCIl character set -
including lower-case characters and
high-resolution graphics.

Printing speed is 50 characters per
second, with 32 characters per line and
9 lines per vertical inch.

ZX Microdrive — coming soon

Each Microdrive will hold up to 100K
bytes on a single interchangeable
microfloppy — with a transfer rate of
16K bytes per second. And you'll be
able to connect up to 8 ZX Microdrives
to your ZX Spectrum - they're available
later this year, for around £50

How to order your ZX Spectrum

BY PHONE - Access, Barclaycard or
Trustcard holders can call 01-200 0200
for personal attention 24 hours a day,
every day.

BY FREEPOST - use the coupon
below. You can pay by cheque, postal
order, Access, Barclaycard or Trustcard.

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

— | g [ — [ g
ZX Spectrum

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

— e — — —— — — — —— — — i — — — — — — —
I To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order |
Qty  Item Code Item price Total Please tick it you reguire a VAT receipt

I ] £ £ g ualpostal order payable to Sinclair |

I Sinclair ZX Spactrum I
16K RAM versior 10¢€ 125.00 Wy Access/BarclaycardiTrustcard

I Sinclair ZX Spectrum - Please primi I
4BK RAM version 101 175.00 I

I Sinclair ZX Printer 27 59.95 T e e, T

e delete/complete as applicable

I Printer paper |
{pack of Sralls) 16 11.95 | . | 1 i

|l Postage and packing

| ardars under £100 28 2.85 |
ardears over £100 20 4 95

| TOTAL £ I

FREEPOST - no stamp needed. Prices apply to UK only. Exﬁnn-pni:es_c;n_nppl'rcalion.

‘ZXC BO7



ZX News

sSpectrum

The British computer
manufacturers MicroAPL are
angry with Clive Sinclair for
naming the latest Sinclair
micro the ZX Spectrum. This
is because last September,
MicroAPL launched a
computer of their own, a
fancy 16-bit machine, capable
of supporting 4 megabytes of
RAM, and costing around
£20,000. And MicroAPL
called their machine
""Spectrum’’,

They tried to register the
name, but were not allowed to
do so. Rob Bittlestone, one of
MicroAPL's directors, said;

"We were told that the name
was too general purpose to be
accepted as a registered
name, but now we are very
concernad that confusion will
arise over the two machines.
Customers are already
commenting on what a foolish
name we chose for our
product which is a bit
upsetting.’’

Uncle Clive says he is
willing to listen to suggstions
from MicroAPL, who would
like him to place some
advertisements pointing out
the difference between the
two products.

Micro Cassette

Disk

London company BATS-NCI
Ltd. have announced a
‘revolutionary’.new MCD-1
Micro Cassette Drive system
which provides random access
mass storage with compact
size and high reliability. Bill
Musker of BATS told ZX
Computing that the MCD-1
“*frees personal computer
users from the slowness and
uncertainty of saving and
loading programs on tape
recorders’’. MCD-1 is based
on a small 3" single-sided
floppy disk — totally enclosed
with a rigid plastic cassette
similar in size to ordinary
cassettes,

Inside the cassette, the disk
material is safeguarded
against physical damage by
bending, dust, scratching or
greasy finger contact.
Opening of the shutter, which

completely covers the read/
write head and drive spindle
access holes, takes place
automatically and only on
insertion of the cassette into
the front slot of the drive.

Capacity of the present
version is (formatted) up to
150 Kbytes and the transfer
rate is up to 250 Kbits/
second. Average access times
are comparable to the normal
minifloppy disk. The hardware
design of the drive is simple
and strong and is functionally
compatible with standard
minifloppy controllers.

You can get more details
from Bill Musker, BATS-NC|
Ltd., 375b Regents Park
Road, London N3 {01-349
4511/3499217). The unit
was demonstrated at the IPC
Computer Faire attached to a
ZX81.

Nigel Saarle.

New Software
Launched

Clive Sinclair's sidekick Nigel
Searle has announced a new
range of programs for the
ZX81. Many of them have
been bought from Psion, and
include a chess, backgammon
and ‘fantasy games’.

The full list of software
includes:

Cassette G3: Super Programs
3 ({ICL)

Hardware required: ZX81.
Price: £4.95.

Programs: Train Race,
Challenge, Secret Message,
Mind that Meteor, Character
Doodle, Currency Conversion.
Cassette G5: Super Programs
5 (ICL)

Hardware required: ZX81 +
16K RAM.

Price: £4.95.

Programs; Martian Knock Out,
Graffiti, Find the Mate,
Labyrinth, Drop a Brick,
Continental.

Cassette G9: Biorhythms (ICL}
Hardware required: £2X81 +
16K RAM.

Price: £6.95.

Programs: What are
Biorhythms? Your Biorhythms.
Cassette G10: Backgammon
{Psion)

Hardware required: ZX81 +
16K RAM.

Price: £5.95.

Programs: Backgammon,
Dice.

Cassette G11: Chess (Psion)
Hardware required: ZX81 +
16K RAM.

Price: £6.95.

Programs: Chess, Chess
Clock.

Description: Fast, efficient
machine code, a graphic
display of the board and
pieces, plus six levels of
ability.

Cassette G12: Fantasy Games
{Psion)

Hardware required: ZX81 lor
ZX B0 with BK BASIC ROM) +
16K RAM.

Price: £4.75.

Programs: Perilous Swamp,
Sorcerer’s Island.

Description: Perilous Swamp
involves rescuing a beautiful
princess from the evil wizard
— with monsters lurking along
the way. Sorcerer’s Island is
where you're marooned. To
escape, and avoid the dreadful
beast, you'll probably need the
help of the King of Dwarfs and
the Grand Sorcerer.

Cassette G14: Flight
Simulation (Psion)
Hardware required: ZX81
16K RAM.

Price: £5.95.

Program: Flight Simulation
{plus blank tape on side 2).
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Cassette EG: Fun to Learn
series — Music 1 [ICL)
Hardware required: ZX81 +
16K RAM.

Price: £6.95.

Programs: Composers,
Musicians.

Cassette E7: Fun to Learn
series — Inventions 1 (ICL)
Hardware required: ZX81 +
16K RAM.

Price: £6.95.

Programs: Inventions before
1850, Inventions since 1850.
Cassette B1: The Collector’s
Pack (ICL)

Hardware required: ZX81 +
16K RAM.,

Price: £9.95.

Program: Collector’s Pack,
plus blank tape on side 2 for
program/data storage.
Description: This
comprehensive program
should allow collectors (of
stamps, coins etc.) to hold up
to 400 records of up to 6
different items on one
cassette.

Cassette B3: VU-CALC (Psion)
Hardware required: ZX81 +
16K RAM,

Price: £7.95.

Program: VU-CALC.
Description: Turns your ZX81
into an analysis chart, VU-
CALC constructs, generates
and calculates large tables for
applications such as financial
analysis, budget sheets, and
projections.

Developed partly by ICL and
partly by specialist software
house, Psion, Sinclair has
introduced the range in
response to a widespread
demand for suitable ZX81
office, educational and games
software. It also believes that
software increasingly holds
the key to achieving
continuing high sales levels.

Eight cassettes together
form the 'Fun to Learn’ series
and are each available at
£6.95, inc VAT: English
Literature | and Il, Geography,
History, Mathematics,
Inventions, Spelling and
Music,

All the new cassettes
require the use of the add-on
16K RAM pack with the
exception of five of the ICL
'‘Super Programs’ series,
which require 1K only.

ZX Computing will be
reviewing the new software in
the next issue,

Sinclair Research have also
announced changes in the
prices of.the 16K RAM pack
and of the ZX printer. The
RAM pack has dropped in
price from £49.95 to £29.95,
while the printer has shot up a
tenner to £59.95.

ZX COMPUTING AUG/SEPT 1982

come under scrutiny.

Journalists applauded Clive
Sinclair at the end of the press
conference at which he
launched the ZX81. Press
conferences for new machines
are usually dull affairs, with
journalists watching their
watches and waiting for the
drinks to be served, but not
when Clive is centre stage.

At the IPC Computer Faire,
which was the first place the
Spectrum was shown publicly,
the crowd was so thick around
the Sinclair stand that even
Clive himself gave up trying to

There was much beside the Spectrum to interest ZX owners at the IPC show. Here, Kayde keyboards

The New cOmputer

Uncle Clive exposes the
ZX Spectrum to the world
for the first time.
get onto his own stand at one
point, and wandered away,
More good news for Clive
came from the Design Council
who said that along with a
viewdata microchip and a
robot, the ZX81 deserved a
council award. Hall
Automation’s CompArm — a
robot which sprays paint —
and Mullard’s "'Lucy’’
viewdata chip were the other
award winners.

You couldn’t get near the Sinclair stand at the IPC Computer Faire for the crowd.
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A major one-day exhibition/fair
concentrating on the Sinclair
market will take place in the
centre of Birmingham on
September 11th.

The venue is the Bingley
Hall Exhibition Centre, a few
minutes’ walk from New
Street Station. Microscene is
set in the 8,500 square feet of
Princess Hall — big enough to
allow plenty of room for
exhibitors and public.

One of the organisers, Eric
Deeson, told us that bookings
had already been made by
most of the major companies
in the field as well as by many
of the smaller ones.
Microscene hope that Sinlair
Research will launch the
Spectrum Micro-drive at the
Birmingham show; certainly
by September there will be
plenty of new Spectrum
software for the public to
investigate.

Sinclair are, of course,
increasing their support of the
ZX81 in conjunction with
Timex. They intend to invite

icroscene exhibitors 1o

present their wares to them at
a private viewing before the
public is admitted. This should
be of great interest to
software suppliers,
particularly those hoping to
make a major impact on the
North American market.
Birmingham is the centre of
Britain's second largest
conurbation and is within easy
travelling distance from the
West Country, Wales, Greater
Manchester and Yorkshire.
Microscene are planning full
advanced coverage of the
show in those areas, and have
already commenced
negotiations for group travel
with overseas organisations.
Visitors wishing to avoid
the queuing problem may
obtain tickets in advance at
£1.00 a head. Advance
copies of the Guide book also
cost £1.00 each. Tickets and
guide books ordered in this
way will be sent out at the
beginning of September.
Microscene is at 6
Battenhall Road, Harborne,
Birmingham B17 9UD.

A proliferation of computer shows — three in three weeks in London —

meant thinner crowds, even though this picture of the ZX Microfair in
Westminster Central Hall, taken the week after the Spectrum launch,

shows that interest is still high.

zX-stel

A prototype Martochoice
ZX 81 Prestel Adaptor was
shown at the ZX Microfair,
and gained considerable
attention by keeping the
crowd informed as to the
latest events in the Falklands.
The prototype on display
was designed specifically for
the ZX81 inresponse to a
competition organized by
Telecom. Full two-way
communications using the
PRESTEL character set and
attributes are used. |t is not
necessary to make any
modifications at all to the
ZXB1. Although the
development work has yet to
be done, Martochoice say no
technical difficulties are
anticipated with respect to
providing facilities for the use
of the printer and the 16K
RAM pack. This means that if
you have 16K and a printer,
you should be able to hold
around 15 screens of Prestel.

More information on the
adaptor can be obtained by
writing lenclosing an s.a.e.) 1o
Martochoice Ltd., 10 Stanton
Close, Jersey Farm, 5t
Albans, Herts AL4 9HT.

ZX entrepreneur, Mike Johnson,
organiser of the ZX Microfairs.

-
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The following week, at a ZX Microfair, the Spectrum was still the

centre of attention.

-

- o

Supperted on a milking stool, a TV demonstrates Prestel, conjured up
from the phone line by the ZX81 and the adaptor behind it.
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P Glennisson.

'P Glennisson has formed a
ZX81 club for Flemish and
Dutch people, based in
Brussels. The club has been
set up as a non-profit making
company with social activities
and is currently looking for
new members,

Mr Glennisson told ZX
Computing he is particularly
interested in helping
handicapped people, and one

of the club’s tasks is to
introduce ZX81s into
institutions where
handicapped people live in
Belgium, with the intention of
teaching programming. The
club publishes a 16-page Ad
news letter called “'ZX81
Club”’, and can be contacted
at ZX80/81 Club, Priester de
I'Epeestraat 14, B-1200,
Brussels, Belgium.



The National ZXB80 and ZX81
Users’ Club has changed its
name to the National ZX
Users’ Club, in response to the
launch of the Spectrum. It has
also decided to totally
disassociate itself from the
Atom and BBC activities it
was involved in, and
concentrate just on the ZX
machines. The club’s monthly
magazine — INTERFACE — is
now all ZX material, a
development which has
generally been greeted by club
members. The club can be
contacted (mail only) at 44-46
Earls Court Road, London W8
6EJ, and £1 will bring you a
sample issue of the magazine,
which features news, special
offers, reviews, and many
programs. Interface was the
first publication in the world to
publish Spectrum programs.

The ZX81 User Group,
North London Hobby
Computer Club, Polytechnic of
MNorth London, Holloway Road,
London N7 8DB (01-807
2789), has decided to publish
an occasional news sheet to
be distributed among
members, The first issue of
the newsletter was sent to all
members of the wider club, in
an attempt to “flush out’ any
unknown ZX owners. The
newsletter also includes the
following bit of information:
“We've been given the
business card of Chris Robins,
CWR Developments, 6
Jackson Road, Islington N7
6EJ, who does ZX81 repairs.
No more details, so if anyone
uses him, let us know how
you get on.””

Jim Walsh and Paul
Holmes, aided by Andrew
Greening, Allan Walters, Nick
Steel and John West, produce
a ZX magazine called
DATABUS for their school
ZX81 club. They had an
article on the Spectrum in an
issue they were handing out a
week after the new computer
was launched. The rundown
on the Spectrum was
interesting indeed, and
included the following
comments from Paul Holmes:

“The Sinclair Spectrum has
two principle additions to the
ZX81: the ZX Microdrive
capability and a full colour
graphics system. It has no
different modes for hi-res or
text, both use the same hi-res
RAMs. A number of extra
commands are added, plus
colour control codes. The
eight colours are each labelled
on the top of the keyboard and
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may be used in three different
ways.

“'PLOT provides the usual
possible facilities excepton a
192 x 256 grid> All 8 colours
are available on the screen at
once. DRAW is for drawing a
line between any two points.
OWVER, used in conjunction
with DRAW, CIRCLE, PLOT,
etc. causes unCIBCLE,
unPLOT, etc. FLASH, BRIGHT
and INVERSE are for use with
the PRINT command to
achieve flashing text, two
levels of brightness and
inverse video. POINT is to test
a hi-res point, READ, DATA,
RESTORE are provided as well
as multistatement lines. The
sound command is BEEP and
this operates the internal
speaker, and has ten octaves
and a single volume.

“Moving onto the ZX
MICRODRIVES now: It can
hold 100K bytes and takes
interchangeable 3% floppy
disks. Eight drives can be
connected at once, Extra
commands which are provided
are: CAT, producing a Disc
Catalogue, ERASE for deleting
a file, OPEN and CLOSE — to
open and close files. The disc
and tape will share a number

of commands: VERIFY,
MERGE, LOAD/SAVE. These
are for verifications of
programs, merging programs
and variables and the loading
and saving of programs, etc.
The disk saves 16K in 3.5
seconds, whilst the cassette
interface has been pushed up
to 1500 Band (the ZX81 was
under 300 Band). Everything
is very much the same, the
cursor/edit controls are
basically the same.

“The Spectrum has a full
ASCII character set and lower
case available from the
keyboard. It maintains a 24 x
32 text display, 21 user
definable graphics are also
available. Two control keys
give TRUE VIDEO and
INVERSE VIDEQ, if you want
to get back to normal it is
quite easy.

“The Spectrum is a World
beating computer, and has
proved people right about
Sinclair's ability, and the BBC
wrong about the choice of
company. . .. . WELL DONE
SINCLAIR."’

Other local clubs we know
about include:

® EZUG (Educational
ZXB0/81 Users' Group), Eric
Deeson, Highgate School,
Birmingham 12. Send a large,
stamped, addressed envelope

Hints ‘N’
Thirteen-year-old James Higgo
of Hertford has discovered
some useful techniques to
overcome common ZX
problems. He listed three of
them for us here at ZX
Computing:

1. If loading fails, | pass the
tape output through my HiFi
and drop the Bass, lift the
Treble and jiggle about with
the various twiddly bits. This
usually works after about
three tries. Sometimes,
however, there is an
unwanted blip on the tape
which cannot be eliminated. |
have not used this system
much as | use TDK tapes,
which are usually perfect for
use with my mono SANYO
tape recorder. If you do not
have the right sockets on your
Hi Fi, you can join a few jack
sockets to the leads coming
from the stylus on the record
player somewhere inside the
Hi Fi, and also a couple — one
from each speaker — for
output, Most systems will
have an earphone output and a
microphone input anyway.

2. | have a games paddle (of a

Things

sort) on my computer which
consists of five press-to-make
buttons, a small box and a
strip of ribbon cable. The box
has the first four buttons on
the top ina + formation, and
one on the side for fire. The
buttons are connected via
ribbon cable to the computer
keyboard on the underside of
the PCB. The upper button to
the up-arrow, the left one to
the left-arrow etc, and the fire
to the O key (actually, mine
goes to 9, but O is more
suitable in view of games like
Qs Defender). A joystick can
be connected in place of the
box and buttons. The paddle
will work with most arcade
games.

3. If you get stuck in a M/C
routine, or want to get out of a
program like ZX CHESS, | find
switching a lamp off next to
the computer is worth a try.
The computer often gives the
C error and the program is
there for the saving.
Sometimes a few memory
locations are filled with
garbage in the process and in
M/C, this is hard to rectify.

for details. EZUG also caters
for the BBC Microcomputer.
® Roger Pyatt, 23 Arundel
Drive, Orpington, Kent (66)
20281,

® Austin Knott, 269
Telegraph Road, Deal, CT14
9EJ.

® Christoph Moeller, Gross
Kurfurstenstrasse 41a, 4800
Bielefeld 1, Germany.

® Danmarks Nationale ZX80
og ZX81 Club, Skovmosvej 8,
4200 Slageise Dk Denmark.
® Steve Brumby, 38 Eastfield
Road, Messingham,
Scunthorpe, Sth. Humberside.
® Ken Knight, 22 Mount
Street, Aylesbury, Bucks.
HP20 25E (0296 5181).

@ David Blagden, PO Box 1
59 Kingston upon Thames,
Surrey.

® Anthony Quinn,
Heckenrosenweg 6, 3170
Gifhorn, W. Germany.

@ Conrad Roe, 25 Cherry
Tree Avenue, Walsall, WS5
4LH.

® lan Watt, 107 Greenwood
Road, Clarkeston, Glasgow.
® J. Palmer, 56 Meadowfield
Drive, Edinburgh (031-661
3181).

® |Leeds Microcomputer
Users Group. Meets
fortnightly on Thurs eve in
Leeds, new members
welcome. Contact: Paul
QO'Higgins, 20 Brudenell Mt,
Leeds 6, tel: (0532) 742347
after 6.

® Brunel Computer Club:
meets alternate Mondays
1900-2200 hrs at St
Werburgh's Community
Centre. Contact: Mr R
Sampson, 4 The Coots,
Stockwood.

® Worle Computer Club:
meets alternate Mondays
1900-22.30 at Woodsprings
Inn Function Rooms. Contact:
S Rabone, 18 Castle Rd,
Worle, Weston-Super-Mare,
Avon, tel: 0934 513068.

. ® P Compton, 29 North

Marine Road, Scarborough,
Nth Yorks, YO12 7EY.

® Jonathan Meyer, Vanspaen
Straat 22, 6524 H.N.
Nymegan, Holland.

® Royston H Wallis, 22
Mallard Crescent, Pagham,
Bognor Regis, West Sussex,
PO21 4UU.

# Raymond Betx, Chemin du
Moulin 38, 1328 Ohain,
Belgium.

® Cardiff, The 81 Club. Thisis
organised by Mike Hayes, 54
Oakley Place, Grangetown,
Cardiff. Cardiff 371732.

If you'd like your club listed
here, just drop a line to the
National ZX Users’ Club and
the information will be passed
on to ZX Computing.
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BUES_dbic i e i S 16K Game

Collecting
Xyvienium
crystulr."‘%‘a--_'i‘f..-'

From darkest Harlescott in
Shrewsbury, 15-year-old
Nick Wilson sends us to the
planet Ganeymede 11, to
gather Xylenium crystals.
Monsters and matter

A\ transporters are just two
of the hurdies which

standin the way of your
gathering intergalactic
wealth.

In this game for a 16K ZX81
{which will run quite happily,
with a few minor changes, on a
ZX Spectrum), you are aboard
space flight 12/03 to the planet
Ganeymede 11. Your mission
there is to collect as many
Xylenium crystals as you can
find, and bring them back to
good old Terra Firma. For each
crystal you bring back, you'll be
paid £1,000,000.

The planet consists of an
underground maze of rooms
through which you can move at
will. You'll get reports, during
your journey, telling you about
the contents of various rooms,
and from time to time — if
you're lucky — you'll be shown
a map of the planet surface, and
where you are on it. Most of the
rooms are empty, but others
contain things to slow you down
(or even kill you). Hazards on
your journey include locked
rooms, mMonsters, matter trans-
porters (which move you all over
the place, quite randomly) and
bottomless pits (and the great
display which appears on your
TV screen if you fall down a pit
almost makes it worth ending
the game in that way). Right
now, gird your loins and enter
the undrground caverns of
Ganeymede 11.

Provision is made within the
program for a SAVE of all
variables, so when the program
is LOADed and run it will con-
tinue from exactly where it left
off. When typed in, the program
should be saved by GOTO 9998,
and then when loaded again it
will execute itself (which sounds
very painfull)

18
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e ———

| 16K Game |
“—_

e & 1 REM S5 REFFF 5 ¥ X2 EFEFXEFEEF TO 47E s o o
tin 2 REM *+GMNEYMEDE IT. NICK#x 45@ PRINT “WHICH IS...":
-0ld < REM #xUILSON &2 ADAPETED +=x S35 LET E=INT {HNQ%%E§!+};F._Fﬂ
& HEM »reFROM_  GANEYHMEDE BY sy 558 IF RIE) =CODE “W" OR RI{E) =CI
the S REM %% = TIM HARTNELL  £%x  DE “#" THEN GOTO S35
t E REM ¥ r 5 554 Frirrsas++5%5% SET LET ORG=R1E:}
€O 7 REM
als & REM S35 LET R(E) =CODE "'
T S CLEAR 539 PRINT E i AT i
ter 10 LET LL=200 548 FRIP e L,
wo 1is LE; %EE?I'E%%:@ Ssg PRINT “HERE IS5 A MAP OF ALL
i 20 L = Tt LUt i e e
ich 30 LET DELAY=3000 - i : i alth o ARBLG Lol
SE LET READ=400& S7@ GOSUB MAR |
our 4@ LET MAP=1000 S8® GOTO READ |
ti 5 DIM R{403) 999 STOR
LIC S@® RAND 168 CLS
th E@ HANMD RND 1985 FasT -
i 65 SLOW . o 1219 FOR I=1 TO 4060
7O REM *rINSTRUCTIONSzxx . 10280 PRINT CHRE$ GBI ;
75 PRINT “"INSTRUCTIONS {(v.MN) 1a3@ IF 20x(INT (I/,20))=I THEN P
ZB IF INKREY§="" THEN GOTO 76 RINT
¥T ILF IMNKEY $=""" THEM oCOTO 140 1848 MNEXT I
7E& FAST 1845 SLOW
79 GOSUB INIT 1BE8 PRINT AT ©.25; “HEY..."
58 FAST 1@6& PRINT AT 2.22% "% -—-vou-
E1 GOSUEB INIT 1278 PRINT AT 4.22:"., -EMPTY"™
9T SLOU 1858 PRINT AT &6.232;"@ -HATTER"
95 GOTO 4608 1990 PRINT AT 7,23; " TRANS®"
1806 GOSUE 0006 1188 PRINT AT .22 % -LOCKRED™
15€@ GOTO 46@ 113 PRINT a7 10,25 ROOHY
156 FOR I=1 TO 4@ 112& PREINMT AT 12.z22;"F -pIT"
168 NEXT T 11538 PRINT AT 14,22;"B -HONSTER"
178 CLS 1148 FRINT AT 16.22;:"C "
ZX81 150 REM INITIALIZE 1158 PRINT BT 16,25 “p-
pily, 188@ FOR _I=1 TO 40 1168 PRINT AT 208.25; 5"
oA 195 IF I N o . 117@ PRINT AT 19.24. "Lime"
oard a??-IEGEé I HEM LE3 %ésm PRINT AT 21.7:"MAP FROM ABOC
= F =i g rl i L o
o 228 IF 20+INT 1,201 =1 THEN LET i5@e FOR I=1 TO 100
e ALTr =_QhDE , 12833 MNEXT I _
Y 2485 IF I= L1 1202 IF LiL=-58 THEMN STOD
o OR _I=361 O I=2 312305 CLS
1o 1 OR I=61 * I= 1210 RETURN
ach 12i OR I=z i1 © 500® FOR I=1 TO 9@
| be R I=201 OR I=2 3981 NEXT I
51 OR I=28 "E T 30982 RETURHN
an [ N -.. 3999 LET EB=0
e Dam TF A T 4206 CLS
: at . ™ 4085 FAST
ing 380 MNEXT I 4Q18 FOR I=1 TO =2
it 301 LET INIT=38S 4228 PRINT 8.
o 202 S Gul 4050 NEXT I
i 205 RETURN 4948 PRINT "# IN ROOM NUMBER
! 305 RIND “LE;TARB (313 U
ik 3180 FOR I=1 70 2= 4050 FOR I=1 TG 5=
nd 328 LET C=INT (RND:4@2: +31 40668 PRINT "W
the 33@ IF A(C)=CODE - THEM LET & 4070 NEXT I
ors (C) =CODE 4988 PRINT “## COMPUTER REPORTS
Wi 35S LET C=INT (RMND140@ +3 VI TARAE (53F ; E !
on 3EE@ IF BiC) c:CODE BT THEM LET 4298 FOR I=1 TO 52
ed RICY =CODE “@" - 4100 FPRINT “#;
18- 365 LET C=INT (FHD: 188 +1 4118 NEXT I
o S378 IF |I0) ¢ »CODE WS THEN LET 4120 FOR I=1 TO 1@ i
nd RIC) =CODE "p» 4158 PRINT “"#";:TRB (31:;"§"
S 275 LET C=1INT {(RNLDx482 +1 4155 NEXT I
' 380 IF R(C) <>CUDE "B ~THEM LET 4140 FOR I=1 TO =2
ur RI{C} =CODE @ 4150 PRINT "§§":
i 408 MNEXT I 4168 MNEXT I
g 418 FOR I=1 TO =@ ) 4165 SLOW
ht 420 LET C=INT (RMD:406) +1 4170 PRINT AT &.5;
er 4380 IF ALC) <>CODE "B THEN LET 4158 IF ORG=CODE “." THEM PRINT
of A(C} =CODE  “f§- “EMETY ROOM™
440 MNEXT I 419G IF ORG=CODE “"C" THEN GOSUB
o 458 RETLEMN 4500
| 460 CL S 41895 IF ORG=CODE """ THEN GOSUB
2 ¢7°8 PRINT VDU HAUE holW ARRIVED 4700
5 AND ¥YOU ARENOU IMN & &RaNDOM ROOS ¢§aa IF ORG=CODE “P" THEN GOSUB
e 4206
t 475 PRINT 4205 IF DRG=CODE “H" THEN GOSUB
4 476 LET OUT=INT (RND 4305 +1 . 50ee
,3- 477 IF RIOUT) <»CODE “ . THEN GO 4218 REM "WORK OUT NEXT ROGHMS"
t TO 476 4215 LET NORTH=FE-Z©
§ 475 LET QUU=INT (RMND408) +1 _ 421F LET EABST=E+1
479 IF A(DUUI <>CODE “." THEN GO 4517 LET VEST=E -1
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16K Game

4215 LET SOUTH=E +20
AT

4228 PRINT 5,53; “"NORTH “CHRE

% AINORTH)

4250 PRINT. AT 9,5: “sGUTH “; CHR

$ RISOUTHY

4248 PRINT AT 10,3; “EAQST i CH

Fs G{EASTI

4258 PRINT AT 11.53;:“WEST " CH

RE RI{LUEST)

4255 PRINT AT 153.5: M, S, E. U..

« (BFLIIT .. T"

425F LET @l1l=E

4257 LET HAtLE: =ORG Y i

4260 IF INKEY S$="" THEN GDTO 428@

gaal IF INMEY $="&" TH 'GOTO 00

4262 LET M$=INKEYS

4255 IF M&="LU" AND CHRS 8(UEST) 2
AND CHRS$ A I(UEST) <> ¥ THEN

LET E-F-1

4270 IF M&="5" AND CHRS% A(SOUTH)

> AaND CHR$ ARISOUTHI <+ 8" THE

N LET E=E+Z2

4275 IF H$"'E‘ AND _CHR$ A{EAST) <

>l AND CHR$ R (EAST) ¢ > THEN

LE E~E+1

4258 IF M$s="N" AND CHRE% 8 ({NORTH)

£t l“ BMND FHR$ ﬁtNORTHqu“ﬁ‘ THE

M E=E-ZB L.

4.2 s LET ORG=RA(E}

12E LET RIE) =CODE %"
428 ’ IF RHME > .89 THEM GOSUB MAP
4255 IF E

=0UT OR E=0CUU THEN GOTO
SELHD

4298 GOTO READ

4508 LET WO=INT (RND*107 +1

4585 PRINT Hﬂ;" CRYSTALS..."
4318 LET CRYSTRLS= DRVSTHL5+UQ
4520 FRINT AT 16,3 "BRINGING YOL!
R TOTRL TO “,CRYSETHLS

4530 PRINT AT A7 L. 3 G -CRYSTALS; !
MORE TO GET.°

4551 LET ORG=CODE *".*°

45532 LET RILE) =CODE *“.*v

4532 RETURMN

4?@@ FRINT "A MATTER TRANSPORTER
47 LET @i=E

4718 LET [ (E) =0RG

4728 LET E=INT (RND:423)

4?25 IF RILE) =CODE "B’ DR OB (E)=C0

DE "“§#f" THEN GOTO =i

&30 FRINT AT 14,03; "vouURRE TRANS

FORTED TO “;E

473 LET ORG=R(E)

4748 LET RIE! =CODE " x"

4745 RETURN

49608 CLS

43285 FPRINT

43910 FRINT JUVOL HRUE FALLEMN INTO
A FIT..wa

4911 FRAUSE 56

4912 LET G=RMNDxZ2

43315 LET D&=" 't
4928 FOR I=1 TO 21

4925 LET ¥Y=INT (RHND%7 +1

4930 SCROLL

4951

a3

PRINT
PRINT

THEN

THEMN AT 18,14 +

THEN PRINT AT 19,14+
THEN PRINT AT 20,14+

LET G= 1+£RND*1J—(RND*1‘
NEXT

GOTO BBQB

CLS

BAND RND

LET K=INT (RND=1@) +1

S@z2e LET ORG=CODE " ."
SRER PRINT YO Haurs EMTERED & R
aoM HITH A MONSTER INSIDE IT...

SOSG IF K¢7 THEN PRINT “HE HRS S
EEN V0. ouaao

S@55 PRINT

SREE IF K=1 THEN FRINT “"ABND HE E
KRTS YOU UP. ...

S@7@ IF K=1i THEN STOP

5868 IF K<7 THEN PAUSE 200

S108 IF K<4 THEN PRINT “HE IS AS
CEEF SO HE HAS NOT NOT ICED
5110 IF K4 THEN PRUSE 200

S12@ IF Kcd4d THEN GOTO READ

S138 LET K=RND

S14@ IF K=5 THEN LET FR$="GIVES Y
oy

g%%g:IFuu;;S‘rHEN UET | ASSTTAKES:

$iee LET qulxm mmiu,.ms-mus-up
5 &

5170 PRINT !

3190 _IF Ké? TH SFRINT HE _,ns,
5198 IF K¢z THEN IF ﬁ!(l]—'ﬂf M

EN LET CRYSTALS=CRYSTRALS+FF

S208 IF K«7? THEN IF As{1)="T" TH
EN LET CRYSTALS=CRYSTHLS-FF

5210 PRINT

5288 IF K <7 THEN PRINT “YOUR TGT
AL IS5 NOU “;;CRYSTALS i
5251 IF K<«7 THEN PAUSE 20 2
5240 IF K<«7 THEN GOTO READ

5250 PRINT "YOuU HAUVE SCRARED HIM
OFF ..’

S26P PRUSE 2008

S27e GOTO REARDR

6008 CLS
6285 PRINT 'YDU ARE NOW OUT OF
ANEYMEDE . . . ."
821 PRINT
320 PRINT
YETERLS ..o’
B@AZ25 PRINT
G030 IF CRYSTALS (30 THEN PRINTT
LHHICH ARE NOT ENOUGH. ...'

5@480 FRINT

5250 IF CRYSTALS«3@ THEN PRINT
YOU WILL HAVE TO REMEBIN ON
GAMNEYHEDE TO DPIE.... R.I.P. ..."
6060 IF CR%STHLS{ 3B THEN STOP
S5@07VE PRINT "WHICH IS ENOUGH TO G
ET ¥YOU BRCK TO EARTH...."

EOEE FRUSE &

“vOU ARE MNOW SAFELY B
RCHK OM EHRTHUITH ALL YOUR CRYSTH
CT

"WITH " CRYSTRLS:" CR

65110 PRINT

5129 PRINT “¥OU HAUVE EBEEN PRID
EY I CRYSTRHLS #1ES

6150 PRAUSE 300

6135 LET LL=-E0

65140 GOTO MAF

"DO YOU WISH TD SAVE
THE PETRILS OF THESE ROOMS FOR L

ATER CONTIUATION OF THE o
AME v —MF T

G018 IF INHEY $="" THEN GOTO B3O
gea@ IF INKEY $§="N" THEN GOTO &60G
EQZE PRINT

8@5S@ IF INKEY $="" THEN GOTO S505&
8RER® SAUVE “GANEYMEDE 18"

S@65 CL S

8@E6E PRINT "PRESS "“E"" TO STOR
OR ““C“"™ TO CONTINUE."™

THEN GOTO 85067
THEN NEW

SRET IF INKEY &="""
S@65 IF INKEYS$="E"
5@ GOTO RERD

h
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R R R R R R R R RSN

R BT 161 (aine SRS

o288 CLS 2460 PRINT 4. THE BOTTOMLESS
an S218 PRINT AT 9,7 "GANEYMEDE I PITS."
T n I Q470 FRINT
9920 PRINT AT 2.0; 2460 PRINT “"f BOTTOMLESS PIT IS
9050 PRINT ™ YOU ARE NOW ABOA INESCARFPAGLE AND SHOULD BE AUODIDE
S 5 RD SPACE FLIGHT 1i2-035 TO THE D AT ALL COSTS, UNLESS YOU HA
FPLANET GANEYMEDE I1I1. VE GUER @ CRYSTHLS."
YOUR MISSION IS S4SE FRINT
E E TO COLLECT 85 MANY XYLENIUM CRY 588 FRINT "FRESS NEWLINE'™
STHLS AS YOUCAN FIND, RND BRING 9505 IF IMNKEY$="" THEN GOTO o9S@=
THEM BRACK TOEARTH. FOR EACH CRYS 9516 CLS
TAL YOoOU DO BRING B&CK YOU WILL 9512 PRINT OTHER SURPRISES
As BE PRID THE SUM OF £1,000,600." ARE TWOo ROCGMS WHICH. IF ENTE
ED 9058 PRINT * THE PLANET CONST RED, WILL TRANSPORT Y0OU TO THE
STS OF AN UNDERGROUND MRZE. _DE SURFRCE .
49 ROOMS UWHICH YOU CAN MOUE R ©515 PRINT
ROUND AT BILL. YOU UILL HAUVE 9514 PARUSE 4006
VARIDUS REPDRTS ON YOUR JDUR 9515 PRINT
5 Y NEY, SUTCH AS THE CONTENTS OF A 9516 PRINT “GOOD LUCK...."
DJRCENT ROOMS, AND FROM TIME 9517 PRUSE 76
i TO TIME AR HMAP WILL BE DISPLAYE 2518 RETURN
3-8 D." SB00 CLS
T 9060 PRINT SELE PRINT “vOU HAUVE ACCIDENTLY
i&ﬁ 2078 PRINT PLEGSE WRIT." ENTERED A ROOM WHICH CONTAINS
i A a CHUTE THAT LEADS OUT OF GH
# 9RE® GOSUB INIT 1 NEYHEDE . « = « ™
1% ; 90890 CLS - o 95320 FPAUSE 200
31868 PRINT MOST OF THE.dugH SESE GOTO E201
TH 5 RRE EMPTY .BUT SOME CONTAI 2997 STOP
I0US THINGS THART WILL EITHE SLO 35355 SARVE “GANYMEDE IR
TH ] naun YOUR PROGRESS, OR SPEED I qago Rign
| T THESE THINGS RRE
QT 9116 PRINT ,
9115 PRINT _ ;
gﬁag PRINT “1. ¥M...A LOCKED RO
M 91536 PRINT .
9140 PRINT 2. B...Ar MONSTER."
9156 PRINT
9168 PRINT “5. B...A MARTTER TR
B o136 BRINE
(o]
gza? FRINT “4. P...RA BOTTOMLES EMPTY ROOH
z A
=R 2190 PRINT MORTH
9200 PRINT “S. C...RO0OM CONTRI SOUTH
NS CRYSTAaLS™ ERST i
e 9218 PRINT WEST ¢ .
2220 PRINT i T
2250 PRINT FPLEASE WAIT..." = k. i Ey WeoeotRIUIT.
9240 GOSUB INIT
92568 CLS
- 9266 PRINT "1. THE LOCKED ROOM,
G 9270 PRINT
S258 PRINT "v0OU CANNDT ENTER OR
FRSS THRDUGHH LOCKED ROOM, THEY
ARE THERE oMLY TO SERUE S BOAR
B RICGDES."™
R 9298 ERINT
9320 PRINT "“"PRESS NELLINE®™
9305 IF INKEY$="" THEN GOTO 9305 EEY « o
9318 CLS
2328 FRINT “2. THE METTER TRANS £ ~vOu
PORTER. "
9330 FPRINT . —-EMPTY
8348 FPRINT “THE MRTTER TRANSPORT
ER, IF IT ISDISTURBED. WILL TRAN BE -MATTER
i GEDRT YOU TOANOTHER ROOHM AT RAND TRANS
5 S350 PRINT # -LOCKED
Q3660 FPRINT “PRESS NEUL INE™ ROOHM
2 Q378 IF INKEY$="" THEN GOTO 9370
& S35 CLS P -PIT
236 FRIMNT 3. THE MONSTER.
S4BE ERINT B -HONSTER
2 9418 FPRINT "MONSTERS CcaM EITHER
BE UERY HELPFUL OR CAN EAT ¥ C
DUITHIS IS RARE). THEY CAN ALSO
GIVE OR TAKE CRYSTALS.
. S4Z0 PRINT
| 5538 TETHILETRERY MR NG ssso
944 IF Y g=""" E
R iEs iim HAFPF FROM ABOU
2 ZX COMPUTING AUG/SEPT 1982 1




Hardware

Big talker

Your ZX81 can now just about
sing and dance with a number
of new products on the
market. Our reviewers put
them through their paces.

Keyboards

The FullerKeyboard andcaseisa
well designed professional
keyboard for the limited
ZX80/81. The extended wver-
sion offers two extra keys
which can be hard wired and
assigned to other functions, ie.
extra shift and newline keys. It
also swallows the ZX com-
pletely, and holds the RAM
Pack, Motherboard, power sup-
ply, and two other boards via
the Motherboard. All this is held
in a neat 200mm x 350mm x
60mm injection-moulded black
case. Some things that | liked
about the case was the "'Power
On’' LED, and the smooth
shape with no sharp corners. In
the top right-hand corner of the
case there are ventilation slots
which stops the power supply
unit {which supplies power to
the ZX and Motherboard) from
becoming overheated. Fuller's
aimis tocutdown the wires and
awkward peripherals the basic
ZX unit tends to attract, and
this it achieves very well. |
would have preferred it if the
keys were stepped as on some
other keyboards, but on the
whole | believe the Fuller to be
one of the better keyboards on
the market. Fitting the ZX to the

case and keyboards is guite
simple as Fuller realised that
most ZX users would not be
“into’’ electronic construction.

TheZXistakenoutofits own
case and screwed into the top
left hand corner of the Fuller
case. The ZX ribbon cables are
taken out and are replaced with
the Fuller cables. Next, plug in
the Motherboard, power supply
and any RAM cards. The last
operation is to stick the self-
adhesive ZX functions to the
key tops. With any luck, it will
work.

The Fuller Keyboard and
case is altogether a very
valuable package for the ZX
user. It speeds up data input
and sorts out the layout of
peripherals and leads, etc. The
extended keyboard and case
costs £39.95 built, £33.95 kit
iplus £2.50 P&P). If you don't
want a Motherboard but would
rather just add a keyboard there
is a standard keyboard and case
available at £36.70 built,
£30,70kit. Motherboards cost
£15.95 (plus 80p P&P), 16K
RAM boards £35.95, and 32K
RAM boards £79.95.

Details can be obtained and
orders taken at: Fuller Micro
Systems, The ZX Centre,
Sweeting Street, Liverpool 2.

22

Keen on Kayde

My first contact with Kayde
Keyboards was not favourable.
The first one worked erratically;
the second had the "‘six"’ key
upside down. . . but the third
works like a dream.

The keyboard is full-size,
lacking only a space bar to look
and feel like a proper typewriter
keyboard. One reason | chose
the Kayde in the first place was
because it has a repeat key, the
onein the bottom left-hand cor-
ner, Although this repeats fairly
slowly, it is a boon for filling a
long print statement with a
number of the same graphics
character, or with spaces. The
keyboard has increased my pro-
gram entry time by about 400
per cent, and the vast majority
of the programs in this issue
were entered on my Kayde
Keyboard.

You need to be able to solder
(a little) to connect the
keyboard, and | was lucky in
having someone who knew
how to solder to connect mine
up, as | think it would have been
beyond me. To connect the
keyboard you remove the
screws from the underside of
the ZX81 and separate the two
halves, then remove the two
PCB securing screws and
withdraw the PCB. Next you

need to remove the two
keyboard ribbon cables from
their sockets on the PCB, and
replace the PCBinits case. The
wires are then connected as
shown in the comprehensive
assembly instructions supplied
with the keyboard. The keys
are blank when supplied, but a
set of stick-on letters is sup-
plied, and these are easy to app-
ly. The transfers are on thin,
tough plactic, and seem design-
ed to withstand a great deal of
wear. Even after several weeks
of heavy use, my keyboard
transferg show no sign of lifting
off or wearing through.

All in all the keyboard is so
useful | could not face the idea
of going back to a ZX81
without one. The repeat key is
useful for long deletions when
editing, or for filling a PRINT
statement with a number of the
same character. The lack of
guality control evident in the
fact that | got two dodgey ones
before a good one came along,
has been pointed out to the
company, who have assured
me that this area of their
business has been tightened up
considerably. If you can solder
just a little {or have a friend who
you can bribe) and are sick to
death of the toych-sensitive
keyboard, a Kayde Keyboard
will prove an asset, a boon, and
a very worthwhile purchase.
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Hardware

Custom Case

ZX8B1 never has to be taken out
of the case. There are no trailing

Kempston Electronics ‘mini’

keyboard

This tiny keyboard fits directly
over the ZX81 membrane and
provides a simple upgrade
keyboard. Each key clicks clear-
ly when pressed, aiding
positive keying. There are no
trailing wires or special cases
needed. While it does not solve
the problem of having the keys
fairly close together, (a problem
for ham-fisted typists like
myself] it does provide a very
good way of increasing speed
of program entry, and of giving
you positive feedback from
each key press. The legends on
the keys are identical to those
on the original keys.

If you want a small, neat
keyboard without the hassle of
additional connector cables,
the Kempston Electronics mini
keyboard many be just what
you're looking for. The kit is
£24.50, and the fully-
assembled unit £26.00 (plus
/0p P&P) from: Kempston
Electronics, 60 Adamson
Court, Hillgrounds Road,
Kempston, Beds.

—r
connecting leads, as they all fit
e As you add extra hardware to  underneath the foam insert. SpP€€CH Pack
“Erdg yourZX81, itcanbecome quite  Each case will hold all the stan-
and dlffu:LgIt kqepmg it all in ordgr dard ZX81 hardware (ie. the DCP Microdevelopments’ Speech  Microdevelopments Ltd, 2 Station
The especially if you have to pack it stuff produced by Sinclair) plus  Pack is easy to use, a joy to listen Closa, Lingwood, Norwich, NR13
I as away between uses. The ZX81 the Learning Lab and manual, t0. 8nd a genuine way to enhance  4AX) is supplied complate with
shin Custom Case (which is also software cassettes, and any YOU Programs by adding beeps Word Pack ROM 1, which con-
. available to fit a Spectrum) is cassette plaver up t 10%in x (two avallable) and spoken word URHIR &4 1 lecoars af the
lied : ; player up to responsaes to your inputs. You alphabet, number zero to one
designed to solve the problem. 5%in. If you haven't got all the i

(BYS A lightweiaht. | o ! simply connect it to the back of milfion, and some other general
it n ghtweight, mckahlelshmlme hardware you can justleave the  the ZX81 fand there is provision words fsuch as: again, cent, &
up- case made fmrp some impact- pre-cut foam where it is. This behind it for connecting anything high tons and a low tone, and
pp- resistant material {"ABS’), with  unit is ideal for those who need  efse you want, like & memory specified pariods of silence).

hin foam padding, the unit is ({and can afford) to solve their pack or printer) and that's it. A Word Pack ROM 2, available for
g designed to hold everything tidying-up problems in this Sigle POKE command will £14.95 (as are Word Pack ROMs
ign firmly and safely in place way. Itis £37.90 (plus £2.00 9enerate a word. POKEing the 3 and 4) extends its usefuliness
| of B il el e b R A e specified address (49149) with  significantly, with mors than 60
eks ecause the foam insert has )andisavailable fromCom- 5., will generate the phrase axtra words including: minute,
ard been pre-cut to accomodate puter Cases, Stanhope Road, “Tajs/s Digitalker*’, please, ready, start, stop, try, go,
ing each piece of equipment, the Camberlay, Surrey, GU15. The unit (£49.95 from DCP and arror.
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HAVEN HARDWARE

STILL THE WORLD'S LARGEST RANGE OF ZX
HARDWARE AT THE LOWEST PRICES

(Prices include VAT and postage) See us at the Edinburgh ZX Show.

=|FULL-SIZE KEYBOARD WITH REPEAT KEY AND SINGLE KEY RUBOUT &

CURSOR CONTROLS

Specially designed for the Sinclair, this keyboard was the first to include these features.
WHY PAY MORE FOR AN INFERIOR COPY?
KIT ONLY £19.95  BUILT £21.95 (Repeat & Single key entry £1.00 extra).

REPEATING KEY MODULE

One of the most successful ZX ADD-ONS ever created. Fits inside ZX81. TENS OF THOUSANDS OF
SINCLAIR COMPUTERS ALREADY HAVE THIS FACILITY.

Available for ZX80 (KIT £2.50)
or ZX81 KIT £3.50  BUILT £4.95
* CAN BE USED WITH ANY KEYBOARD «

PROGRAMMABLE CHARACTER GENERATOR
THE FIRST AND STILL THE BEST

With free HIGH-RES graphplotter. No Motherboard required.
Can be used with 16K Memory etc.
Charaters can be printed directly onto the ZX printer.
Full software control.

KIT £17.95  BUILT £24.95
ZX81 INVERSE VIDEO MODULE  BUILT £5.95
ZX80 COLOURBOARD KIT £39.95 BUILT £49.95
ZX EDGE CONNECTOR £2.30 (GOLD PLATED)

ZX INPUT/ OUTPUT PORT

Interface your computer to the outside world.
8 Inputs and 8 outputs with positions for LEDS and clock.
KIT ONLY £7.95 BUILT £11.95

ZX 3K MEMORY

The cheapest small memory expansion available anywhere. Uses very reliable static RAM.
BUILT ONLY £12.95 KIT £11.95
ZX SPECTRUM EDGE CONNECTOR £2.95

OTHER PRODUCTS

Motherboard, Numeric Keypad, Bleeper, Single key entry module & various Software cassettes.

SAE FOR DETAILS SHEETS, COMPONENTS PRICES & ORDER FORM
HAVEN HARDWARE, ZX DEPT 31, 4 ASBY ROAD, ASBY,
WORKINGTON, CUMBRIA CAl4 4RR.
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I \Word Games
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‘Spectral Hangman' is straight
forward. The computer
chooses a word from its list —
keptinthe DATA statementsin
the Spectrum version, and in a
series of LET lines in the ZX81
program — and then givesyoua

ed on the length of the word) to
get it right. The vocabulary for
either program can easily be ex-
tended. Notice how much more
compact the Spectrum version
is compared with the listing for
the ZX81.

— limited number of guesses (bas- The second program, ‘Tile
= SPECTRAL HANGMAN
— SF2ctral Hanaman
= @ K Marozany. 1982
— =2 TO RNDx25+2
— : L
— =0 MNEXT g
— E@ LET n=LEN a§
=— J8 DI bhind., PBPIM dihn)
— S =2 TG n )
— S& biglr =COLCE afigil
= 100 dIigi=bilal
— i@ a
— 1Sy =1 TO n+n &
— E 41&
— v TNK RND &, "Enter
= Jous gUess no. i
= -2 IMPUT €%
— 219 LET ft(;;Ci_I‘L_‘E C%
— —2@ FOR 9=1 TN _
= %Eg IF digi=f THEN LET dtaj=0
— 42 NEXT 2
— 280 NEXT i
= 65 GO SUE 410 )
— T8 PRIMNT tOINR 3D Sorrd, Lime
== ss upltt
= =58 GO TO 356
— OO REM £ExEE WIN ¥FEY o .
— 310 PRINT © IM 4, TAE 4; "Wail 4
—— =y 4 AR
— S28 PRIMT ° INK &4 "vog 9ot the
= sorg in - " guesssst

Z30 PRINT ° INEK 2. ‘The word wa

-

5 PRINT INK RND:S. "Press a

bl
L]

QDELLFUN
“"puUumpkin'
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Crazy', produces a 4 x 4
square, containing the letters A
to L in a random order. Your
task is to put them back in
alphabetical order, moving tiles
into adjacent empty squares.
Motice how the Spectrum ver-
sion uses the INPUT option of

The Spectral Hangman
rides again

Whether you have a ZX Spectrum or a ZX81,
you’ll be able to run these two programs.
The first, SPECTRAL HANGMAN, chooses the

words vou must guess. The second TILE
CRAZY, dares you to use your brain.

having words within guote
marks (lines 90 and 130). If
you want to change the starting
order, alter the two DATA lines
in the Spectrum program, and
A% (see line 345) in the ZX81
version.

tian Juix farc
order
N aformuLtat " frz
= e, "k2attes"n
et L.Ystrawber o
tom™ . "sorcevrar™
rd" L 'wackedigtLte
% wanderar,
'l
El THEWM FRIMNT INF
{EY THEHN ZRINT IM
s (EY ), LET h=h+1:
R+ 5
+S@ IF k=N THeEN Gu TG S0
ded@ PEINT ¢ INK @, FAFPER &, "YWOoU
n.aa;e gquessed “; INK RND*S h, IN
D" Lertrer';
LT8O IF kR<*l THENN 2PRINT PAPER &.

i
-
ay

'_E L2 dauds gquess nNo. 35
i RawR guass2d 1 it tier
guess no. &4
3¥e JgJuasssad I t2frftars




TERCSTEEEENEEREE. 0 oo e e

ENTER YOUR GUESS NO. & 1595 RETURN _
12 REM SPECTRAL HANGMAN 1528 LET As="BARASIC"
28 REM (C) K HAHOGANY 1382 TERAS RETLRM
33 GOSUB 1209 i151@ LET a5=" qruLa"
6@ LET N=LEN Rs% 1815 RETURNM .
78 DIM B(N) 1628 LET A$="FRIENDLY"
7S DIM DN iE25 RETURN
S8 FOR G=1 TO W iE3@ LET as="RESOURCE"
9@ LET B(G) =CODE A% (&} 1635 RETURN R
19@ LET DIG) =B L&) i54ad LET ASs="BETTER
ii@ MEXT G 1545 RETURHM ,
128 FOR J=1 TO N+N-3 i55@ LET AS="BUTTER"’
14@ GOSUB 410 1555 RETURNM L
158 SCROLL i&E@ LET AS="STRAWBERRY"’
15@ SCROLL 1565 RETURN
i7@ SCROLL 1573 LET RE="UIZARD"
i5@ SCROLL FETE BRETURRM .
1982 PRINT "ENTER YOUR GUESS NO- I58@ LET A$="BOTHERSOME’
i 1585 RETURHN .
Za2 IMNPUT C% Ta9@ LET 8%="S0RCERER
218 LET F=COUDE C% 153958 RETURN N
22@ FOR G=1 TO M 17@@ LET Rs="RTOH
238 IF DIGY=F THEMN LET DG =@ A7RS RETURRN o e
248 NEXT & i7i@ LET As="ICKREDLY
288 HNEXT U4 A715 RETURN =
2565 GOSUEB 41@ 1720 LET As="ENUY"
27@ SCROLL =25 RETURN o
275 PRINT "SORRY ., TIME IS LRV =@ LET Af=""WANTON
=Z8@ GaTO 330 38 RETURN . .
39® SCROLL 4@ LET 9%="LANDIERER
31@ PRINT TRHE ©; "WELL DONE™ 4= RETURMN
215 SCROLL
S28 FPRINT “"YOU GOT THE LORD IR
“id=1:" GUESSES™
=25 SCROLL
238 PRINT "THE WORD WARAS V. HA$
335 SCROLL .
337 SCROLL
34+@ PRINT "FRESS ANY KEY FOR A
MNEW GRAME"
345 PRUSE 4E4
352 FOR G=1 T 24
S6@ SCROLL
278 MEXT G
2890 RUN
41@ LET H=2a NOL. 8
412 SCROLL
1415 FOR E=32 TO N S LETYERS
42@ IF B(E) =DI(E}) THEN PRINT "-"
2538 IT BIE) <>D(E) THEN PRINT CH TILE CRAZY
: . kL
14-'.3':_\ IF BI{(E) «>»DI{EY THEN LET H=H3 1@ REM TILE Cngﬁ: — —
44@ NEXT E gg ggguécéag MAHOG . das2
4582 IF H=M THEN SOTO 320 i
= S 4@ GOSuUB z20e
455 B3CROLL =@ GOSUB =20
ADR SR IUE “ERL MEUE BHESRES TN 3@ PRINT AT 16,3; "WHICH ONE TO
i i ; A
478 IF H<>1 THEN PRINT “s° TEEE;N#UT -

# aC wr wooTee ST L
$52 moneLb 138 I At cooe © v THEN coTO
= Vi ] &= 18 P . ot

% 208 LET K=INT (RND+25+3) #A0+315R lEEEPRENT BT 16.3:X: TO
12182 GOsSUB K WHERE? 2
e 3 uT s : s
%ig %gpnivn< CODE " " THERN GOTO
12 RETLRN 1.3 -
151@ LET R%="FEATURE" 15@ LET A(Y)l=AIX)
1515 RETURN 16@ LET A(X) =CODE
iS28 LET As="SPECTRUM" 170 LET GD=G0+1
1525 RETURN 18 GOTOo S@
i1S3@ LET A$="CAMERIDGE" 20@ REM #%% PRINT OUT s¥¥ smd
I5535 RETURN 21@ PRINT AT @,3;"G0 NUMBER ".[E
i54@ LET As="HAazZarp" >
LELSE RETURN 2280 PRINT
1T5@ LET AS="FUMPRIN" 225 PRINT
Ai9585S RETURMN 238 PRINT CHR$ ﬂill,“HE$ (=3 S B i
I5Ee® LET RAS="QUEST ION" HES$ R(3) ;CHR$ AR (4) 1 = i 4
15585 RETURM &
1E7@ LET Qg="QuUIz" =d@ PRIMNT CHRS% A(S) . CHR®% A(G1I.C
7S RETURM HR$ R(7]:CHRE RIS} 5 &6 7 B
5@ LET S3="UNCLE" '
35 RETURHN 25@ PRINT CHRS$ RIS CHR$E Aild)
S8 LET A$="RARECORDER" CHR% A011)CHRS A12) " 2 1@ 11

e e T e R e S T R Y S e R e e T PN Y e i Ve S A 3
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word Games
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12" 17@ LET GO=GO+1
26@ PRINT CHRS% A(13) ;CHRS$ 9il4) is@ GO TO S0 o
: CHR$ RI1S) . CHRS A(16)." 13 34 2 Z00 REM _#%¥* PRINT OUT +x% _
= 15 210 PRINT AT @.3; PAFPER 7. INK
20 RETURM S UGO _NUMBER . INK 2. GO
23@ REM *%x%x IMNITALISE ##= g2@ FRINT : PRINT -
342 DIM AI16) 230 PRINT INK RND#4; CHR$ Fi1il};
94 LET RE="LJINBGSLRED AMCOCKIF “REs /i2),CHRE AI{3) CHES B il4)
380 FOR B=1 TO 16 1 = = N T e S(S):C
360 LET RIB) =COL0E A% IBE) 4@ PRINT InK RhNDsd, CHRS A A
27@ NEXT B HE$E B8} ;CHRS$ AT Lhng miola
288 LET GO=1 5" B 7 &" : ; ooy, G
41@ RETURN 250 _PRINT _ INK RMD x4, CHRES 8 (2,
a HR$ R{10) ;CHRS$ A(1i) ; CHR$ A1,
S 1@ 11 _1=2v i
=60 PRINT IMNK RHD¥4L . CHR$ A1)
ZHAR% RA(14) CHR$ R{(15) . CHR~ All16)
s - = E
1@ REM TILE CRAZYV ik RETGRET
22 REM £ K _HAHOGANY. 1882 330 REM _xrx INITIALISE x::
38 GO SUB Sse@ 4@ DIM A{16)
Te B0 s Hiw 35@ FOR B=1 TO 16
=G GO SUE ZO0 SED BEASD M
S@ INFUT INK 7:"Whichk one Lo m S7@ LET RI(BI =MN+54
A S8@ NEXT B
ii@ IF RIXNI =32 THEMN GO TO @ =980 LET GOoO=21
ise INPLT INK 7, TAB 5. "To whers +20 PARPER &: BORDER =
T ML 405 CLS
140 THEN &0 TC LED +18 RETURN
150 j 420 DARATH 9,14 ,5,2,12,5,1,4,152
1E8 «c@® DRTA 7.,-32,1©.313.858.%2 .15
The ultimate
by DALE HUBBARD
Fed up with boring games — make your ZX81 work for you!
The one you've been waiting for!!
Cassette based
Clear “'menu’’ operation
Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc.
Complete with demonstration file and full instruction/application leaflet.
Requires 16K Ram pack.
Applications: Recipe file
Stamp/coin collections
Inventory Control
Employee Data
Record Collections
Magazine article catalogue
May be used for any application where fast access is required to stored information
Access accepted ONLY
Send cheque or P.0. or credit card number to: £5.95 FULLY INCLUSIVE!
GEMINI MARKETING LTD.
Quay House, Quay Road, Newton Abbot, Devon TQ12 2BU
OR telephone us with your credit card order
on Newton Abbot (0626) 62869
DESPATCH BY RETURN
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Mathematics

Dr. Frank O'Hara at home in
Surrey proudly holding & ZX81
printout of the largest known
prime numbear: 2**44497 — 1. It
was discovered by Harry Nelson,
47, and David Slowinski, 25, in
1978, at the Lawrence Livermore
Laboratory in California, after a
two-month run on a Cray One
computer. It has 13395 dacimal
digits. It took just over two and a
half hours to calculate these digits
ona ZX81, using a machine code
program. The printout, which is
sevean feat, ona and a half inches
long, took 15 minutes to produce
on the ZX Printer,

e e e e e S S
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Delving

numerically

Frank O’'Hara from Surbiton in
surrey helped lan Logan decode
the 8K ROM. Dr O'Hara has
continued his investigations
into the operation of the ZX81,
and here shares with us some
of his discoveries, with notes
on some programs on
elementary number theory for
the 2X81.

Over the past year or so, Dr
O'Hara has developed a few
programs on elementary
number theory for the ZX81,
having previously run a few
such programs on a program
mable calculator, a Texas TI
58, over about 2 years from
mid-1978.

A couple of these programs
are "one oft”’, ie. ad hoc pro
grams to solve a single pro-
gram. There is one of about
100 bytes of machine code
which generates the decimal
representation of quite large
powers of 2. He used this to ob-
tain the 13395 digits of (2 to
the 44487) minus 1, the
largest known prime number,
discovered by Nelson and
Slowinski using a Cray One
computer in 1979, The pro
gram took 2 hours 31 minutes
to obtain this number on the
ZX8B1.

Another even more exciting
result was given by about 400
bytes of machine code, in-
cluding a multiple precision
multiplication routine. This pro-
gram actually proved the
primality of the first 15
Mersenne primes, up to and in-
cluding (2 to the 1279) minus
1, a number of 386 digits. It

thus repeated some of the work
ot "SWAC" in 1953, going far
beyond what the desk calcu-
lators had done and capturing
some of the flavour of a historic
moment (although 28 years
later!).

Three other programs have a
more general purpose flavour, |
have called them:

(a) SPRF: single precision prime
factorization;

(b) MPRF: multiple precision
prime factorization;

(c) FE24: Fermat's theorem us-
ed to test numbers up to 24
digits long for compositeness,
ie. lack of primality.

The kernel of these 3 pro-
grams is the machine code
multiple precision integer divi-
sion routine which finds the
true integer quotient and true
integer remainder of an integer
of arbitrary length with respect
to another arbitrarily long in-
teger. Barden is quite mistaken
when he describes this process
as a "'cop-out’” (How to Pro-
gram Microcomputers, by
William Barden, Jr. Sams, In-
dianapolis, 1977, page 109). It
is in fact very easy to program.
It is a simple extension of the

standard restoring division of
one or two bytes by one byte.
The shift is just a loop with its
kernel as: LD A, (DE): RLA : LD
(DE), A. The addition or sub-
traction is another loop centred
on: LD A, (DE) : ADC A, (HL) :
LD (DE), A; and so on. In fact
the only complexity arises
when one has to shorten the
process in order to speed it up,
as in the first of the 3 programs,
SPRF. This program has a 4
byte dividend and 2 byte
divisor, and needs touse the ex-
change resisters H', L', D' and
E’ to gain speed.

The first program, SPRF,
finds the smallest prime factor
of any odd number from 5 to
4294967255 (2 to the 32
minus 1} in not more than 20
seconds. If the numberis prime,
the program reports this. [t
goes about 1000 times as fast
as the Texas calculator did.
This has been achieved by a
series of improvements, star-
ting with a BASIC program that
was only about 10 times as fast
as the calculator. The program
contains about 400 bytes of
machine code; 300 or so of
these are just a simple linear
sieve designed to exclude
multiples of 3, b and 7 as well
as 2 and so gain a factor of
35/186 in speed. The speed has
to be seen to be believed.
Numbers up to 7 digits long are
dealt with instantaneously. The
largest 8, 9 and 10 digit primes
in its range take 3, 10 and 20
seconds respectively. The pro-
gram can easily be adapted to
print screenfuls of results and
so, for example, find the largest
prime less than 2 to the 32 in
one run. By using random 8, 9
or 10 digit input one can use it
to see primes probably never
seen before. (Only the first 10
or 11 million numbers are com-
pletely and accurately listed as
prime or composite.)
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The second program, MPRF,
is a general purpose prime fac-
tor finder and can deal with
numbers upto 77 digits long, as
time permits. (The break key is
active in the machine code, so
one can exit from it and look at
the divisor.) Its speed depends
on the length of the number be-
ing examined. A 13 digit
number is analysed at about
10,000 divisors a minute; a 25
digit number is analysed at
about 3,000 divisors a minute;
ie the divisor reaches the stated
range when all odd divisors are
being tried. Dr.0’Hara used this
program to check the factors of
the “repeated unit’’ numbers
up to 30 ones (ie. one ninth of
{{10 to the 30) minus 1)) which
had already been obtained,
with much more labour, using a
calculator. Three of these
results required the third pro-
gram, too. Other uses in con-
junction with the third program
are mentioned below. MPRF
has 182 bytes of machine code
and quite a lot of BASIC to start
and finish it.

The third program, FE24,
tests a number N by raising 2 to
the power N—1, continually
reducing modulo N, If the result
is not equal to 1, then N is com-
posite. Otherwise N is called a
“near-prime’’ or a ‘“pseudo-
prime”. In fact N is nearly
always prirme in this case, and
the proof of its primality can be
completed provided N— 1 can
be completely factorized. This
involves MPRF again. Dr.
O’Hara used FE24 in proving
the primality of 19 ones, 23
ones and a 15 digit factorof 27
ones. He also used it to obtain
results which he could not get
with the calculator. He found
the largest N digit prime for N up
to 13. He has now extended
that to 20, and is still looking at
the next four. FE24 is mostly in
BASIC. To raise 2 to the power
M, where M is usually N-1, it
first gets the binary decomposi-
tion of M. Then it repeatedly
squares and, as necessary,
doubles the residue, starting
from 1, and reducing each time
mod N. Only the reduction is in
machine code, about 75 bytes.
The multiple precision
multiplication is in BASIC. The
program is fast enough for its
purpose. It tests a 24 digit
number in under 20 minutes.
Because of its powerful indirect
method it is thus more than a
million times faster in achieving
its aim_than MPRF on its own
would be.

It would be nice to find a bet-
ter technique for factorization
than MPRF allows. MPRF can
factorize an arbitrary 13 digit
number in not more than 5
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hours. To factorize larger
numbers would be impractical.
So far Dr. O'Hara has been
lucky in that the largest run
needed was about 40 minutes
for a factor of about 300,000.
But it would be nice if a power-
ful technique like the use of
quadratic sieves, as described
by Donald Knuth in **The Art of
Computer Programming'’
(Addison-Wesley 1969: vol. 2,
pages 345-347) could be im-
plemented on the ZX81. Dr.
O'Hara has studied this, but

does not think it is feasible. The
array facilities available in Z80
machine code seem to be insuf-
ficient. In any case, it may be
that a 16 or 32 bit micropro

cessor would be needed.

A final note on what is
perhaps his most spectacular
result to date. The beautiful and
justly famous factorization of
17 ones into the product of the
two primes 2071723 and
5363222357 took under 20
minutes with MPRF, compared
with 20 hours on the calcu-
lator. Of course, there is a gain
of a factor of 17 in time here,
since one only needs to try
every 34th divisor. So one
reaches 2 million in the time it
would normally take to reach
120,000.

The Assembler For SFRF

1. In order to allow plenty of
room for BASIC, Dr. Q'Hara
started by putting RAMTOP at
96,0ie.at24576d (24K with
16K RAM attached). He then
used addresses 25471 to
25913 to hold the machine
code (it has many subroutine
calls so is non-relocatable) and
these addresses for other pur-
poses:

26496-7: to save the contents
of D'E’ [not necessary, | later
found).

26498-9: to save the contents
of H'L’ (essential to save H'L’,
but it could have been pushed
on to the stack).

26510-1: to hold the divisor.
26512-5: to hold the number
being tested.

26516-7: to hold the square
root of the number being
tested.

26518: to hold a flag, 1 for a
prime number, O for a com-
pasite number.

Once the number is entered
las a string) the BASIC stores it,
sets the divisor to 1 and enters
the square-root {"’bug-proof’’,
because of the defective ROM).
It then calls the machine code
and stays there until it is ready
to announce primality or print
some factors. The latter will in-

Mathematics

volve picking up the divisor
(factor) and the guotient (co-
factor] and printing up to ten
digits of the quotient. So the
repeated parts of testing for
primality are all in machine code
for speed.

2. The Assembler. This con-
tains 443 bytes. The first 9 just
save H'L' and D'E’. The next
351 are just a simple linear
sieve which excludes multiples
of 3, 5 and 7 as well as 2 and
hence gains a factor of about
35/16 in speed. This part is
very repetitive, and only the
beginning and end are shown
below. Instead of just adding 2
to the divisor (DE) it adds this
sequence of numbers In a
perpetual loop (after trying the
values 3, 5, 7 and 11):

2,4,2,4,6,2,6,4,2,4,6,8,
2,6,4,2,6,4,6,8,4,2,4,2,
4,8,6,4,6,2,4,6,2,6,6,4,
2,4, 6, 2,6,4,2, 4 10, 2,
10.

Each time the divisor is set,
the main division subroutine is
called. This does an ordinary
restoring division, as explained
in Zaks and Barden, with the
further refinement shown in the
ROM division routine, of allow-
ing a fuil 32 bits (16 here}inthe
divisor by saving any bit of the
quotient which drops into the
carry. The remainder is tested
for zero. If it is non-zero, the
divisor is tested against the
square root of the number. If it
is greater, the program returns
to BASIC to report a prime.

Step Label Opcode
1 EXX
2 LD (6782) HL
3 LD (6780),DE
ke EXX
5 LD DE,0O03
& CALL 64E7 ,DIVN
T LD DE,0005
B CALL 84E7,DIVN
9 LD DE,0CO7
10 CALL B4E7,DIVN
11 LD DE,OCOB
12 CALL 64E7,DIVN
13 SIEVE INC DE
14 INC DE
15 CALL B4E7,DIVN
16 INC DE
17 INC DE
18 INC DE
19 INC DE
20 CALL 64E7,DIVN
21 INC DE
22 INC DE
23 CALL B4E7
24 INC DE
25 INC DE
26 INC DE
27 INC DE
28 CALL B4E7
29 LD HL,0006
30 ADD HL,DE
31 EX DE,HL
32 CALL B4ET

Comments

Save H'L".
Save D'E".

Set divisor to 3
Call main division subroutine,

Add 2 to divisor by incrementing
DE twice.

Add 4 to divisor by incrementing
DE 4 times

Add B to divisor by using HL and
the EX DE, HL instruction.

Eight and ten will be added in the
same way,

. . . sleve continues to step 205, ending with:

201 LD HL,000A
202 ADD HL,DE
203 EX DE.HL
204 CALL B4E7
205 JP 63A0,SIEVE
208 DIVN EXX

207 LD HL,(6790)
208 LD DE16792)
209 EXX

210 LD HL,0000
211 LD BC.20
212 AND A

213 DIVL EXX

214 ADC HL HL

215 EX DE,HL

h
—

Add 10 to divisor by using HL and
the EX DE,HL instruction.

Loop for ever in the sieve

N is loaded into D'E'H'L’. It would
be more efficient to do this at steps
5-8. (One day | must draw a
flowchart, just for fun!)

The remainder is set to zero in HL.
Initialize count to 32 decimal.

Clear the carry flag.

Enter the division loop.

Shift the remainder-dividend-
quotient left in HLD'E'H’L".
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216 ADC HL HL 10 REM xx COMMENTS AT LIME s588

217 EX DE,HL 12 FHRST

218 EXX 123 REM PUT CODE AT L TO L+M-1

219 ADC HL,HL 136 EE; Ei‘i'%&lr:@

5 g . _33 = = ’3_"
220 JR C 650A SAVE Irl;tarltél:edir:)f[_igrlg;fg the carry, go and 122 LET MN-100
quotient, ; . el
221 SBC HL,DE Trial subtract the divisor. 140 roOR 2=1 TB &
. X 142 LET C=C+10&6

222 JRNC,650D, NRST  Go, if no carry, to no restare. 144 {ET L=L+100

223 ADD HL,DE Add back the divisor if there was 1S FoR AR=L TO L4M—1

carry. ig@ FPOKE A,PEEEKE (A-t+C3)

224 AND A Clear the carry and go with no bit 19 MNEXT A

2258 JR 650E,CONT for the quotient. 195 MEXT I

226 SAVE AND A Force no restore and one for the 315 REM *3xRE-ENTEER HERFE

227 SBC HL,DE quotient here. 328 INPUT N%

228 NRST SCF Set the carry flag: one for the 328 LET N=uUAL N3$

quotient. Ei’g LE; };*; o =
: . S40 b
229 CONT DJNZ 64F6,DIVL L:;;-g t!dc:k_fﬂreﬂch bit of dividend 350 FOKE S6512+1,.H-256£IMT (H. 2
\ times) =S5

£t Enat 2EA LET H=INT {(H 2561

231 ADC HL,HL Mave last bit into quotient. 57O MNEXT I

232 EX DE HL S50 FOKE ZB5510.1

233 ADC HL,HL 398 POKE 26511.08

234 EX DE,HL 428 LET S5=10%5DR (N 1D8) -1

235 EXX 44@ PORE ;gg%g INT ‘55&?5 BES1

236 LD AH Mow test the remainder. 458 POKE s =256 ¥ 4 7

537 ORL s 460 LET U=uUSR 25471 l

238 JRZ,6527,FACT  Goif it is zero vp 2 PEER @abifw 1 THEN GOTO S

239 AND A Clear the carry. -

240 LD HL,.(6794) Put square root of N into HL. ’%?? LET D=PEEK Z2ES 10+25F £PEEK 2

241 SBC HL,DE Subtract divisor. ="

242 RET NC Return to sieve if more to do. 422 IF D=1 THEMN GOTO 518

243 LD A, Otherwise, set flag for a prime i’gg }_‘El g;‘jé?;gﬁ INT (0. 100

4s SR ODZC,ERIT and go ta EXNY, 485 IF @-1@0+#INT (G 1007 c1® THE

245 FACT XOR A Reset flag for a factor. N LET @$=0%+ 0"

. 248 LD i678E),DE Save factor for BASIC, S@@ LET 0%=0%+52TRS$ (B-1G0xINT

247 EXIT LDIB798) A Save flag for BASIC. G181 )

248 EXX SO5 PRINT HN&;" = “;B;:" ¥ "%

249 LD HL,(6782) Restore H'L'. S@s GOTO 320

250 LD DE,(6780) Restore D'E’, 518 PRINT H%:" IS PRIME®"™

251 EXX g%g EETG sr=4a

252 POP HL Discard sieve return addr M1

253 RET e 540 REM 2

; S5 REM Z

568 REM 4

578 REM S

i REM "EFRF*" S5 REM El
2 RE®™ DFE cle? GOSUE 7T OR ™= 6@ REM BEIEE: SINGLE FRECISION

LN SCROLL 73§ LN SCROLL 73fF Ln = FRIME FHE‘TC!F:'IZF?TIDN

'_'?CfLL 1" LN SCROLL 7« LN SCROLL 6@ REM BY FRANK O HARS
T LN SCROLL TLLLN SCROLL 7« £§10 REM FOR oDD MNIMEELRE FLOM =
L4l SCROLL. 758 FOR LM SCROLL TD 42949657295

TN SCROLL ”'5-' ;i FOER LN SCROLL 6280 REM IDENTIFIES PRIMES OR
TLeadLN SCROLL 7T<<LN SCEROLL T<< GIVES SHMALLEST FRIME FACTOR &ND
LM SCROLL 75,® CO-FRACTOR

B 2 REM ; FOR LN SCROLL =" F 530 REM RUN BY NI

OR LN SCROLL T<c¢<LMN SCROLL ‘5.‘ : &40 REM AFTER 7 uEC?*= "L" WILL

FOR LM SCROLL 7To<eeLPM SCROLL 7+« APFPEAR: ENTER A MMO. AND NELWLINE

LN SCROLL 7548 ; FDR‘ LM SCROLL 7 ¢ £50 REM CONTINUE AT WTILL
{4l SCROLL 7B . FOR LM SCROLL 558 REM BREAK EBY sTOPRP“

TS . FOR LN SCROLL T¢cccLN SCR 570 REM TE RUEBOUT FIRST * AND
OLL 7<{<:LN SCROLL 7F¢<<<LN SCROLL ENTER SRR STOP (SHIFTED At
TisLM SCROLL 7oL SCHOLL 7 &7VE REM TO SEE THE SPEED. TRY: —

4 REM = FE‘FJ L ':‘_F:‘-fh_L TEa &858 REM 937", "goQTI"Y; “ggggl"'

. FOR LM SCROLL Toooobd SOEOLL © agg9ags3 "9999‘9'9 1v; "999599359";

= i FOR LK QLRDLL TrilM SCROLL 939999337 429493657291

Treeicl SCROLYL =4 FOR LM SCRO 659@ REM THE 15T S5 ARE IHHEEJIHTE

LL 7Fe{LN SCROLL "":.“ FOR LN 5CFR FEE REM THE LAST 5 TAXE 3, D

OLL 5% FOR LN EFPDLL T gL AND 20 SECONDS

SCROLL L SCROLL 7<<t<LMN STCRO 710 REM TRY "S&1%;: “gSgASHESL;

Lt T5g® FOR Lid SCROLL 7« "4294242777" TO SEE SOME FACTORS

= REHM -LN SCROLL 754" | FOR LN Y28 REM TO GET ALL THE FRCTORS

SCROLL 74 <4< SCROLL 7T<¢elN SCE oF & NMUMBER USE G4 AS IMNFUT o
OLL T d N D'-RBLL T tLH SCROL L 758 REM EG ENTER “"S=02011E5%

TEW . FOR LM SCROLL ToclMN SCROLL 740 REM RESULT: 1297 + Z4AEETES
TS . FOR L_N SCROLL "f““‘ﬂ"‘ oRrR ER~ 75@ REM RUBDUT THE GQUOTES FROM
SOSUE BT Ok 5 .'4@ O& GoOSue ~ LY AND ENTER @4 (IFE THE LETTER

FOR GOSUE 7 FOR OR GOSUE 7S oos 2 AND THE SYMBOL 43

U 7KF: B-«3 GDSHB ThR | 75@ REM THE RESULT: 15235 % 1821

2 REM NEUWU OR SOSUB T FOR G054 TV REM TRY “4zZ29d4g9ET7IZSS" (IT

E 7 FOR DR _‘EIJPEEE" SOSUE TEOR Y HAS 5 FRCTORS!:!

* W GOosuB OF Ek~ GOEUS 7 i THE ] s [

8- OR LPRI 73@ REM ADD THESE 11 LINES: -
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EQE 795 REM 321 CLS= 21 @A @@ 13 EB CD ET &4
500 REM 322 LET N=UHL NE§ i3 13 CD E7 B4 21 &Aa 60
¢N-1 510 REM 325 FOR J=1 TO 20 19 EB <D ETY 84 £33 a8 £3
52@ REM 326 LET MN=M+Z oDe zZAa e T EDr BB SZ 67
538 REM 327 LET HN&=STRE INT (N s 21 80 OB 6 20 ¥ Do
1@ ED &A EB ED &/ EB DS ED
540 REM 3285 IF N-100:INT (N 100 EF B @8 EI =z 3 T as
Fel@ THEM LET MNe=N&+ B 87 18 @4 A7 ED S22 57 AG
S5@ REM 323 LET N$=MNE+STRSE (N-1 E6 D3 ED &6 €EE ED £/ EB
@R ¥THNT M 1LEE7T T o9 v ES =5 oOF =7 =y Sd4
EEQ@ REM S0& NENXNT J 57 EC S2 p® 3E 81 15 0S
S6% REM 509 GOTO 520 AF EC S3 B8E &7 32 496 &7
7@ REM S20 MNENT 3 g 2R 3832 &7 EL SE S8 67
550 REM 530 GOTO 328 S El1 C9 @0 @8 08 o8 o0
52@ REM TRY WITH "S%"; “g59 @@ o@ o0 00 ooP 0 00 00
tEg5Et, TaggEgt; ... CSgooogoEge 20 90 Q@ O O OO 6O 8
TO GET SCREENFULS GF HRESGLTE P @0 @ OP G O B 66
28@ REM TRY WITH “429d4GE72SS"; 20 00 @@ PP B OO OO0 Ob
H o= 42943967215, ETC. TO FIND, Sa&Y, 22 20 @@ O 0 00 60 60
& LGRGEST PERIMES = 2 @@ Q@@ OO0 0O O 66 60
21@ REM USE RAMDOM INPUT TO SEE 8 00 /e 00
HITHERTO UMNSEEMN PRIMES
228 REM EG PRESS RAMD
_330 REM THEN PRINT SET#{:+RND)
AND USE NEXT SOD MO. &S ITMNEUT
S54@ REM TRY SES+{1+FMND:
517 250 RPEM AND 2x3T1 ¥ 41 +0NDY TOO
28@ REM SEE PRIMES NO-0ONE RAS
0= EVER SEENM EEFORE
5378 REM SAUE MODIFIED FPROGRAM
g 50 REM GOOD 1 UCH
= S92 REM FEEEEEEEE THE TNS1 HOLDS
THE
r
3 HE® CODE FOR SPRF IMN LINES =z TO
e =22 32 &7 ED B3 B BT
L2 11 @5 @@ o €7 &4 11
85 B/ LD ET E£4 11 &7 oO
S EV B4 i1 @B &6 cCch E7
€4 13 i3 C0 ET7T €4 13 1%
1z 13 Cp ET &4 13 1% £D
M EY £4 13 15 1= i3 D EZ
54 21 BE& @ 15 EEBE D E7
g4 13 13 CD ET £4 21 &8
3 29 j9 EB €D ETV &4 1= 13
13 13 cCb ET7 £4 15 1= cCb
E7 B4 13 13 A3 1% CD E7
(8] 54 =1 @& @8 13 EE LD 0 ET
54 21 5 90 1% EE b E7
B4 13 13 CD ET &4 =i 5 ¥
@@ 13 EB Cb ET7 B4 1353 13 AN
E 13 13 Cb E7 64 13 i35 &0 mejm”
EY B4 21 &5 P2 19 EB CD Ty
E? B4 13 315 13 1% £ ET R
€4 21 BE @& 13 EBE CD E7
&4 21 @5 ©@ 15 EE LD ET
- 54 13 15 13 13 CD 7 B4
A5 i3 13 Cbh E7 S84 15 13 173
" i3 Cco ETY B4 13 15 CO E7T
g4 13 13 1% 13 LoD T 64
TE 21 @5 @@ 19 EE L£Lb E7 B4
21 @6 @@ 19 EB CD ET 64
1z 13 13 13 £p ET &4 21
: 8 @ 13 EB CD ET &4 13
S 13 CD T 64 13 13 15 13
5 G E7 B4 21 OB @B 1S5 FB
CDh ETVT B4 13 A3 €D ET 84
21 @6 @@ 19 EB D T B4
3 =21 @68 @@ 1% EB D T &4
1 13 13 15 1% €D ET &4 13
4 13 Ccbh E7 &4 135 1 Z 13
b EY B4 21 @ OO 15 EBE
23 cb E7 B4 13 1= CD ET &4 ot
21 ©5 V8 189 EB LD EF B4 Saonl
13 13 13 1% CD ET7 &4 13 Tt
13 cp E7 B84 1% 13 3 5 s
Cb E7 B4 13 13 CD E7 6Ba
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THE

HILDERBAY BUFFER

MICRO SHOP
LTD (NEXT TO STREATHAM STATION)

Professional NEW SOFTWARE SHOP EXCLUSIVELY FOR
Software ZX81

SPECTRUM SOFTWARE PROGRAMS, GAMES, “ADD-ONS"
NOW AVAILABLE! MOST OF THE MAIL ORDER ITEMS ADVERTISED

IN THIS MAGAZINE AVAILABLE OVER THE COUNTER
Details from us.

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;

Tape record i i
P rder suitable for microcomputer use, PROPER KEYBOARDS: CONSOLES; VDUs

aligned and tested on computer signals
£22 + £2 P&P.

ZX81 16K RAM packs, comprehensively i
tested (for bad bits, addressing faults, printer 374 Streatham High Rosd,
saving) £30. London SW16

Tel: 01-769 2887.

HILDERBAY SUMMER

ZX81 SALE! %

Beamscan (beam analysis) ZX- 8 1
Payroll £13 each

Stock Control KEYBOARD BLEEPER oo)s‘f’o

Optimax £20 until 21 September Provides audible feedback, improves your keyboard ™ %\
cheaply. (May also be used with many full-sized

Budget | & Il £9 (2 programs) keyboards). Module fits inside under keyboard (or if this\

Time Ledger is already occupied, under ZX-81 p.c.b.). All simple

H, plug-in connections.

Critical Path £8 each No soldering required.

Financial Pack | Aids faster, more accurate programming, all normal &

Gold £5 each shifted keys bleep in slow & fast modes, (all 210
characters).

. Ready assembled & guaranteed

These programs have been described and £8.95p (inc instructions, p&p and V.A.T).

reviewed previously (or we can provide
details). LOADING AID

All prices include VAT, and are post free. Sale Removes guesswork from adjusting cassette recorder
prices are valid until 21 September 1982. yelmn, Sptmiun ieveLchnaiosc, wtien rdrl £ groan
Free updates, comprehensive telephone and bl el u“‘“";;}féﬁgir‘,“ Rt Fempnin
personal support, and competition prizes are £9 95p (inc instructions, p&p and V.A.T.).

not available for summer sale purchases.
T-SHIRTS

HILDEHBAY LTD Black with red %tterir}lg ‘Sinclaiz“ZX-Sl.'
Professional Software N T
8/10 Parkway £3 25p (inc pé&p and V.A.T)
Regents Park
London NW1 7AA SWE‘BE;SEQIQPRTS
Tel 01-485 1059 Telex 22870 FULCRUM PRODUCTS dept Q

Steep Lane, Hillside,
Findon W.Sussex EN14 QUF
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I Space Shootdown

The printout shows you what
the screen looks like when you
play this game. There are a lot
of things demanding your at-
tention. Your position within
the cube is given by the three
co-ordinates under the line
“SHIP IS CRUISING AT CO-
ORDINATES:"". The first co-
ordinate is your position north/
south (with lower numbers to
the south), the second is your
position across the cube, ie
east/west, and the third is your
position within the cube (for-
ward/back). You can see that
the ability to visualise in three-
dimensions is useful.

The alien craft is moving
very slowly within the cube,
but although you know, at all
times, its direction from you,
you do not know how far away
it is. You have to hit it as many
times as you can before the
time counter decrements to
zero, and without colliding with
the alien craft. Running out of
energy will also terminate the
game. You will know when you
are close enough to fire when
the computer reports that the
alien ship is firing at you. Every
hit decrements your energy
supply rather drastically.

Thje game is simple to play,
despite the bewildering amount
of input the program is giving
you. You just touch the key

‘Between
the Stars

Roger Macintyre from Ravenscourt
Park has decided the delights of
West London are not enough for him.
He prefers the space lanes, where he
Is responsible for the security of a
cube of space, measuring 10 x 10 x
10. The Terran Federation, sparing no
expense in the defence of earth,
have provided him with a space ship
equipped with a ZX81 as its on-board
computer. Roger needs a break on

earth, so now it Is your task to

uard

the space lanes.

which refers to the direction
you want to move, N, S, EorW
to move north, south, east or
west, Atoadvance, R toretreat
and L to fire your laser at the
alien ship. If, for example, you
knew the ship was to the north,

you couid just hold down the N
key until you moved onto the
same north/south plane as the
ship, then test for proximity by
firing.

You’'ll find that the program
will teach you how to play the

game. Just keep in mind that
you have to get as close as
possible to the alien ship to fire,
and that your task is to get as
rmany on your "tally” as possible
before the game ends.

“
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I, Space Shootdown

g

S T
%\%%é%:ﬁﬁ S i
. .

s
.
G

o u
S

i e
r T
» i i

MR
e e e e e
o

e

e e ;
e
S
S N
N
N e
R L

e

sy
S

cRAFT IS
MORTHIEST INM FRONT OF US

@ SHIP IS CRUISING KT THE

el vBuRScc 13 AEN B%THEEMRTHRCTWVAS
ENTER YOUR COMMAND B B¥

N,S,E,W, (L)ASER., 3¢ GOSUS 1279
(A) OUANCE ) {R)ETREAT TIME:

4 4@ GO3UB 520
52 IF L<@ THEN GOTO S@0
8@ PRINT AT 17,@; “ENTER YOUR C
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Space Shootdown

*3 DR AB3

1,8;"
el
37@
378
388

4108
41@
41S
428
438

44
i45@
458
4650
478

43e

sS3@a-
548

.PRINT AT 1i8,2;"*

»3 OR RABS
380 PRINT AT 1.8 "ORCER TO FIRE
UNDERSTOOD

‘N,SL,E,U
{R) DUANCE, (R) ETRERT™
LET L=t -2.25 s

s LY A

IF INKEY $="" THEN GOTO 129

IF INKEYS="L" THEN GOSUB 32
IF INKEYS$S="MN" THEN LET X=X-
IF INKEY®%="3S" THEN LET X=X+
IF INKEYS="E" THEN LET Y=Y+
IF INMEYS$="UW" THEM LET Y=Y-
IF INEEYS="RA" THEN LET Z=X-
IF INKEYS="R™" THEN LET Z=Z+

PRINT AT 5.0:5%

GOSUE 628

IF RND»@.5 THEN GOTO 48

LET A=R+INT [ (RND*3) -(RND=*3

IF A<1 THEN LET A=1
IF A*1@ THEN LET H=18
LET B=B+INT ((RND*3) -IiRNDx3

IF Br1@ THEN LET B=1£

IF B<1 THEN LET B=1

IF RND>@2.5 THEN GOTO 408

LET C=C+INT ((RND23) —-(RNDx*3

IF C<1 THEN LET C=1
IF C>1© THEN LET C=10

GOTO 4@

REM *% FIRE LRASER &%

LET L=L-8.75S

PRINT AT 1.@;

IF RBS (A-X):>3 OR ABS (B-Y)
(C-Z) >3 THEN PRINT AT
‘OUT OF RANGE...°

FOR J=1 TO S@

NEXT J

PRINT AT 1,@;TS$

IF RABS (A-X) >3 OR ABS (B-Y)
(C-Z) >3 THEN RETURN

FOR J=1 TO 58

NEXT J

PRINT AT TS

IF RND<. 55 THEH SOTO 478
PRINT AT 1.6; " MISSED

FOR J=1 TO S@
MEXT J
PRINT AT 1.8:7%

GOTO 499
PRINT AT 1,@; " "COMFPUTER REPO

RTS ACCURATE HIT"

LET T=F+%, -
FOR J=1 TO S@

NEXT J
PRINT RT 1,0;TH%
RETURN
PRINT
PRINT TRB 3; "N TERMINATION
PRINT
- TI® THEN PRINT “UE HAUE

BEEN Iﬂ SPHCE TOO LONG

I L@ TﬁEH PRINT‘“. WE HAU

E_SEEN DEFEATED W

552
S55

560

L

B L
IF L<=8 THEN PRINT -
ENERGY BRNKS EMPTY
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PRI
PRINT AT 18.0;
ERGS

‘EHERGY LEFT

57
sga

598 PRINT
H THE™,

STOR

PRINT
“WE HAUE COLLIDEDR WIT

TAB &; "ALIEN SHIP"

518 STOP

520 REM $#% RLIENS SHOOT ¥+¥

532

+y3 QR ABS
65@ IF RND>@.75 THENNRQTURN

=1=15)

IF ABS (A-X)3>3 OR KBS (B-Y)
(C-Z) >3 THEN RETURN

PRINT AT 1.8 ALIEMS

FIRING RT US

&87va
55@
&69a
?E@

i@

Hns HIT US
2@ LET

?WB
748
79
=1
Tea

— -
r

"99
792
Fa=1=]
SR
95@

g
3”@
age
399
3IPD

Tl ENERGY

S=28
938

UISING AT THE

EGG.

FOR J=1 TO 58

L=L-7
IF L<=@ THEN GOTD SO0
FOR J=1 TO S@a
NEXT J
PRINT AT 1.0:T7T%
RETURM
PRINT AT 1 a. "IRERERRLIEN F

RETURN
REHM %% PRINT
PRINT aT 1@ a;
" ERGS :
LET TI=TI-1
IF TI=0 THEN_GOTO_ S80
PRINT AT 18.,2@&; " "TIME: I
IF L+<«3 THEN PRINT AT 12;& N

LOwW o
28 ,19:; e TRLLY

PRINT AT b
PRINT AT 1:;.:.‘3;"'—:!—115‘4 Is EFI

oUT %
“"ENERGY LEFT

aszs PRINT "CO- GRDINRTEE _—
Qqn PH;NT TRE 4. H,‘ e
"ga@ IF A=X AND B=Y AND C=Z THERN
S0TO S38a o
S28® PRINT AT 5.8; "Jf» iRT S.9; "%
AaT @

#auv PEINT BT S.&; "ALIEN CRAFT I
a7@ IF A<>X OR By THEN PRINT
“T0O THE “;
933 IF A< THEMN PRINT "HNORTH™
Q9@ IF RArx THEM PRINT "SOUTH",
i@@@ IF B:Yy THEN PRINT “EHRST']
1@l@d IF B<¢Y THEN PRINT "WEST".
182@¢ IF C=r THEHN PRINT oF us"
1@3@ IF C>Z THEN PRINT BEHIND
s

1i94@ IF C<«Z THEN PRINT IN FROM

T OF us"

186G RETURNM

1670 REM % INITIARLISE £3¥

iP9@ LET L=25+INT (RNDx3Z@7

1ig@@ LET T=0

1118 LET TI=35S _

114@ LET A=INT (RNDx1)+1

115@ LET B=INT (RND*10! +1

116@ LET C=INT (RNL*18) +1

117@ LET X=INT {(RMD=®1@?+1

118@ LET Y=INT (RND*10j+1

119@ LET Z=INT (RNDx1} 3

1195 LET S%="

1197 LET TsS%$=

izZéag FOR J=@ T4 &3

1205 PLOT J4.,8

121 PLOT 4,43

1228 NEXT J

1238 FOR J=@ TO 4

1248 PLOT B8, d

31253 PLOT 6&63.,4d

g NEXT J




TEK Proorer

String along
with your

Graham Chariton

from Romford

has contributed

some fine utility
programs for the 2X81.

Telephone
Directory

When you run this program,
you'll be given three options —
update, search or save. Press-
ing 1 (update], enables you to
add to your directory. It asks for
the name of the person you
wish to enter, and then the
number. This is converted (see
line 10B0) to a 32 character
length string. It is then placed
into your growing directory in
alphabetical order (1190-
1160). The program then re-
guests another name. Simply
pressing NEWLINE returns you

allows you to search for the
number required. Enter the
name of the person whose
number you want to find, and it
will search for this name, and
printit out. You can have twoor
more entries for one persaon, ie.
home and work numbers, the
program will print out all of
them. If you enter "A'" then all
the names and numbers of the
people whose name begins
with A in your directory will be
printed out. If you enter BA
you'll get all the names starting
with BA, and so on. Entering a
null string will print out the
whole directory in alphabetical

to the three options. order. Pressing ‘3" (save)
Entering ''2'" (search) saves the enlarged database.

1laaa SCROLL

1@iad PRIMT “"NMAME TO BE EMTERED TS

i@z28 IMPUT Hs

1@3@ IF rMs="" THEM RETLURN

lad4@ SCROL

lasa PRIMNT M$; S NuMBerR?»"

1a6@ INMNPUT NS

1879 LET i{i=ifi+2

1@8@ LET RE=RS+MHF> " . . . s s s v v v v uees

(MEFMEY 3T T e e

1@2@¢ LET =i

11@@d FaR v=x TG 1 STER -39

111@ IF A% TO M+31) 28338y TOQ v+

31 THENM GOTO 1da8d

i1i2@ LET Bg=R%1(Yy (R S

1}?@ LET Rs3(Y TO ¥Y+31}'=R_m3i7 TO =%

FD &

114@ LET RAgix TO X+31} =Rz

11S@& LET x=Y

1L18@& MWNEXT ¥

117@ GOTO l1aaa

zaa@d SCROLL

=21@ PRIMT "MAME TG 8E FoLpY "

Za2a INFUT NS

2238 FOR Z=1 TO & STEFP a2

SA4@ IF ARSI TOQ Z+LERM MNi-1) cahg

THEN GOTQO 2a3a

: SCROLL

i T
5
i)
1

PRIMNT As{Z

= T
=
=J
7]

-

HEXT &£
SCROLL
PRIMT

RETURNM

Zasa
=293
213
=Z1ii@

TO
IF INEKEY$="&

Z+3L
OTHEM PRUSE 4F

"SERRCH COMPLETCD™

String Sort

The title should give away what
this program does. You are
asked how many words you
wish to enter, and the max-
imum length of the words. This
sets up a two dimensional str-
sets up a two dimensional
string array.

Z@ada SCROLL

32L& PRIMT TRB 7 "TELEFMONE -IRLC
CTAORY "

Za2a@ SCROLL

ID32 PRINT TRE 1&;7'8Y &.CHRRLTOHN
4@ LET R%=""

Zags@ LET W=-31

Za8@ SCROLL

EATA SCROLL

S23@8 FPRINT "1-{FPDRATE 2-3ERRC
i Q=-SRUE"

Za9@ SCROLL

Z18@ LET Z5=INKEYS

3ile IF Z3="" THEN GOTO 2188
R12¢ IF I3="1" THEM GOIUL I092
213a IF fx="2" THEM GO3ILUDR 2ot
3149 IF TB="3" THEM SHAVGE “TTLEFRH
OME DIRECTOQRY"

=1E@ S0TO 2asd

You then enter the words,
the ZX81 switches into FAST
and sorts the words into
alphabetical order, switches in-
to SLOW, and prints out the list.
To print the list onto paper,
delete line 250 and change line
260 to LPRINT AS(A].

R T
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Wallpaper

From Mark Charlton comes a
pregram which expects you to
enter a name, some words, ora
design, and then from the string
you enter attempts to create
‘wallpaper’. Sample runs
follow the program, using the

"MNUMBER OF WORDS

ZX COMPUTING AUG/SEPT 1982

T B

words ‘'MARK CHARLTON’,
‘CLIVE SINCLAIR' and 'ZX
COMPUTING". Mark suggests
you could try it just by pressing
NEWLINE, without entering
anything, which still produces a
fine design, or just use a few
graphics symbols and spaces.

12 REM HMNAME WALLPAFPFR

Zz8 REM (C) MAREKE CHRRLTON 149372

=22 SCROLL

38 PRINT "ENTER YOQUR NAME"

S5 SCRODLL

4G INPUT &%

45 LET As=A%+" "

45 IF LEM A%$<168 THEN GOTO 45

47 LET RA%=RA4{ TO 15}

o8 FOR G=1 TG i1&

S8 IF RNE:>=.= AND CODE S%ipR) 3
28 THEN LET AS${(SY=CHR% (CODF E=N-
G} +128)

78 If RNE>=.85 AND CODF 8%i31 53
27 THEN LET AR${3)=CHRY$ (CODE A%
i =1281:

SE NEXT =

128 FOR H=1 TO 18

1Z3@ FOR A=-41i6 TO 18

145 IF A= THENM cQTC 1886

12@ PRINT ASiAEBS A

LEQ NEXT &

178 SCROLL
180 LET A$s=RA%(Z2 TO +R%i{1)}

12@ MNER®RT H
208 SOTOD Sa




16K Program

Dot-cot-dot, dash-

Master Morse code with the help
of this 16K ZX81 program from
John Knight of Cheshire.

One of the conditions for get-
ting an amateur radio licence
(Class A UK) is a degree of profi-
ciency in Morse code. This pro-
gram may help you attain the
required level of skill,

When you run the program a
menu will appear giving you the
option of entering an English
message, and having it
reprinted in Morse, of having
the program generate a Morse
symbol at random and give you
three tries at entering its

English equivalent.

Notice the use of the in-
itialisation subroutine starting
at line 9000, which goes into
FAST, then strips A$ down to
elements of C$. To simplify
later processing, C$(38) is the
equivalentof CHR$(38), ie. the
letter “"A’". The program tells
you (line 2190) which letter a
particular symbol represents if
you don't guess it within the
three guesses allowed.

1@ REM MDRSE TRBINER
29 REM iC) J KHNIGHT . is32
30 GOSUBR 2202
40 FOR G=1 TO 1@
41 SCROLL
42 NEXT &
44 PRINT "MAKE A SELECTION: ™
45 SCROLL
46 SCROLL
47 SCROLL
i 48 PRINT 1 - ENGLISH TO MHORSE
28 SCROLL
55 SCROLL
&8 PRINT "2 - HMORSE TO ENGLISH
T SCROLL
TE SCROLL
50 PRINT "3 - TO END®
i INPUT T
188 GOD3UE T+10008
11&@ GOTO 4@
1088 REM EMGLISH TO HORSE
19802 SCROLL
1883 SCROLL
125 E:PHLL
i21@ PRIN "EMNGLISH TO MORSE"™
1@1%s5 EDRDLL
1817 ECHOLL
1820 PRINT "“"ENTER YOQUR MESSARE.
THEN"
1225 ECRDLL
1232@ PRIN THE 3, "FPRESS MELLINE™
ig4e IHFLT L%
ig4s SCROLL
1858 FOR G=1 TO LEN U% :
1355 IF Ws(l1y <" " THEM GOTO 1@
3
igsd SCROLL
1885 SCROLL
ig7a GOTO l1agd
1050 PRINT CH(CODE Qs (1))
1922 LET WE=W$i(2 TO )
1188 MNEXT &
1128 IF INKEY $="" THEN GOTD li2¢
11Z@¢ RETURMN
Z0d FEM MORSE TO ENGLISH
222 SCROLL
=885 SCROLL
2887V SCROLL
=818 PRINT “I WILL GIUVE Yau A LE
TTER IN"
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"RERDY
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L38+INT {RMND*2R)
“"lLWHAT LETTER DOES

‘."E
SCROLL

PRINT TRB 12;
FOR H=1 TO =

INPUT K%
(K$) =Jd THEN ROTDO 22

"REPRESENT "

IF CODE

STROLL
SCROLL
IF H<«3 THEHN

_IF H=3 THEMN
SENTS ", CHR%
MEXT H
ZO0TO Z2Z25@
SCROLL
PRINT "“YES.
LET S=5+1
SCROLL
=SCROLL
PRIMN Ty OuUR

SCROLL
SCROLL
FRINT

DE R RO R R e OaE GO0

MeLMEEDODUN TP WRIC
A AEEAEMAEHENTE S00a6

PRINT "ND,

PRINT CHid) ;" &
()

TRY
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WHAT CAN | DO WITH 1K?

If vour answer is “'not much”, then you must read the
new book from V&H, ‘What Can | Do With 1K? (40
programs and routines for the 1K Sinclair ZX81)".
"...a splendid book and one which will repay your
investment ime and time again."" (ZX Computing).
Book £4.95,

Also available on cassette £4.95.

Sy

NEW

S

WHAT CAN | DO WITH 16K?

The companion volume to the abave containing
complete program listings for 16K

Book £4.95.

Cassettes available indiv dually — ask for list

ZX81 PAYROLL

Probably the best ZX program ever written for the
serious business user.

Cassette (only) £12.65 inc VAT
Manual (only) £2.00

Cassette & Manual £14.50 inc VAT.

ALSO AVAILABLE FOR PET (32K) &

V&H Computer Services
182c Kingston Rd.
Staines

Middx.

Tel: Staines 58041

ZX81 QUALITY SOFTWARE
FOR THE SERIOUS USER

VIDEO-INDEX

BUILD YOUR OWN INDEX OF UP
TO 1000 ENTRIES ON YOUR 16K ZX81

Designed specifically for the ZX81.

Ower 1000 references possible in 16K RAM.

Up to 57 characters of text generated for each
reference.

Ingenious machine coded encryption technigue
Fast and powerful machine coded search procedure.
Minimum keystroke data entry procedure,

Menu driven, easy to operate and crash proofed.
Documented to the usual high Video Software
standard.

Includes demonstration index of ZX81 magazine
references

This is probably the best serious program yet written for
the ZX81 and is available from good software retailers or
by mail order direct from ourselves.

Price £9.95 incl. VAT Video Software Ltd

Plus £0.55 P&P Stone Lane Kinver

Send large SAE for Siourbrldge

of software " West Midlands DY7 6EQ

products.

"

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 & |/0 Circuits, Useful
ROM Routines. Hints and Tips.

What Can

By Roger v

| Do with 1K?

Jimi! LE] g 40 programs and routnes for
inexrpandad ZXE1

The ZX80 Magic Book

th 8K ROM ZXB1 Supplemer £4.75

Mastering Machine Code on your ZX81
By T pages of immen o e

Toni Baker: 180 158 value 1o beginner and expert alike

5 ALL PRICES INCLUDE LK. P & P AND
i 16% VAT E APPLICABLE
VISA OVERSEAS TOMERS ADD £1.50
Sl S | CARRIAGE PER ORDER

TIMEDATA LTD Dept (3 57 Swallowdale, Basildon,
Essex 5516 5JG Tel: (0268) 411125 (MON-FRI)

LGiEDATA

ZX COMPUTING AUG/SEPT 1982

SECOND FOUNDATION
ZX81 SOFTWARE

ALL OUR SOFTWARE
IS ON CASSETTE AND DELIVERED BY RETURN

COMPUTATUNE TURNS THE 1K ZXB1 INTO A
ONE OCTAVE ORGAN, STORING 100 NOTES, PLAYS
BACK TUNE AUTOMATICALLY - £2.75

‘STARTER PACK' TWELVE 1K GAMES ON ONE

CASSETTE, SEVEN MOVING GRAPHIC GAMES
INCLUDING - Road-Race, Subsearch, Tank-Shoot
AND Pop. EXCELLENT VALUE - £3.90

ARCADE PACK FOUR 16K GAMES ON ONE
CASSETTE - Surround, Tank-Shoot, Spider Chase
AND Tenpin Bowling - £3.90 »
‘VARIED GAME PACK FOUR 16K GAMES,
Jaywalker, Car-Crash, Smargana AND Fox and
Hounds. CAR-CRASH 15 MACHIME CODE AND
WORTH £3.90 ALONE! ALL FOUR GAMES - £3.90

‘TOLINKA - 16K. USE YOUR ZX81 AS A CHESS
GAME RECORDER. FEATURES TOO NUMERQUS
TO MENTION - £3.90

‘G.C.E. EXAMS’ 180 MIN. EXAM IN ‘O LEVEL

PHYSICS OR MATHS - GIVES GRADE AND
DETAILED REVISION PROGRAMME - £3.90 EACH.

Prices are inclusive (Overseas add £1.00 P&P)
Send sae for details, or cheque with order to
SECOND FOUNDATION, 22 Bramber,
Belgrave, Tamworth, Staffs. B77 2LL
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First
steps

ZX

The Gatewa
ZX80 an

40

Your first hours with a ZX
Computer can be
bewildering as you try to
make sense of the
manual, and sort out just
what you can do with
your new possession.
Mark Chariton, author of

Guide to the
the 2X81

discusses some of the
fundamental parts of the
BASIC programmin
language. Although the
program printouts are
from a ZX81, all the
material here applies to
the 2X Spectrum, and
most of it to the ZX80.

%
|

: |
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Start Here

I've written this article to be read
with a computer turned on
beside you, so you can enter the
sample programs as you come
10 them. Although you'll gain
something just by reading
through the article, it is far more
lkely to make sense if you work
through each example on your
own computer.

The PRINT statement

PRINT is probably the maost-
used command in BASIC. It is
the command which allows
the computer to communicate
with you. Type the following
lne into your computer, and
then press NEWLINE/RETURN:

PRINT 5

You'll see that the computer
obediently prints the number
fve. You can use the PRINT
command to make your com-
puter act as a calculator. Enter
the following, and then press

NEWLINE/RETURN:
PRINT 5—3
When ¥ press

ou
NEWLINE/RETURN, you’ll see
i prints up the correct result,
This ‘direct calculation mode’
can work out problems as
complex as you wish. Try the
following, remembering to
press NEWLINE/RETURN after
you've done so to make the
computer act on what you've

typed in:
PRINT SQR(8+ 1)

This asks the computer to
PRINT the square root (that's
what SQR means) of the sum
of the -numbers in bracke1s,
that is, the square root of nine.
It your computer is functioning
correctly, you should — of
course — have got an answer
of three.

IX COMPUTING AUG/SEPT 1982

So you can see that PRINT
¢an be used in the direct mode
to print out numbers, and the
results of calculations. It can
also print out words. Try the
following, then press
NEWLINE/RETURN:

PRINT HI THERE

Instead of happily printing HI
THERE, the computer comeas up
with what is called an error
message. In this case, the error
message reads 2/0, meaning
that a variable has not been
found. If you want the computer
to print out words, the words
must be enclosed within quote
marks. Enter and run (that is,
press NEWLINE/RETURN after
typing it in), the following:
PRINT “HI THERE"
You'll see the words HI THERE
appear at the top of the screen.
To recap quickly: Simply
used as a command, typing
PRINT 2 3 will tell the computer
to print out the result of that ad-
dition. Entering PRINT
“WORDS" will gat the com-
puter to print out everything
which is within the guote marks.

Computers use programs,
and it is now time 1o write our
first, simple program. Enter and
run PROGRAM ONE. When you
RUN this, which you do by
pressing the R key, then press
ing NEWLINE/RETURN, wyou
should see a print out similar to
that which is below the program
listing (Fig.1).

While we have this program
in the computer, let's learn a lit
tle more about programs, Enter
the word LIST (which you do by
pressing the K keyl, then press
NEWLINE/RETURN. You'll see
the program listing comes back.
MNotice that every line starts with
a line number. The first line, in
this case numbered 10, starts

with the word REM. REM is
computer talk for ‘remark’, and
is used in a program when you
want 1o explain what is going on
within that program, or what a
program is (as in this case), so
that when you return to it later,
you'll know what is going on.
The computer ignores REM
statements when it comes to
them.

A REM statement is made up
of a line number, than the word
REM, and some 1text. The
message which follows the word
REM can be made up from
anything you like letters,
numbers, punctuation marks,
graphics or spaces — although it
is best to keep the messages as
brief and clear as you can.
Although anything typed after
the word REM is ignored by the
computer when it is running a
program, a REM line still uses up
memaory,

REM statements are often

PROGRAM ONE

like the following:

10 REM THIS WORKS OUT
THE SCORE

10 REM FIND THE ANGLE

There is no reason why there
should be just one REM state-
ment, but if the commentary
you wish to add to a particular
line of a program is one which
may take up more than one ling
of text, it is important to place
the word REM at the beginning
of each new line. For example:
60 REM THE MULTIPLICATION
ROUTINE IN WHICH
70 REM THE TWO
VARIABLES A AND B
80 REM ARE MULTIPLIED
TOGETHER

So long as each REMark line
starts with the word REM, the
computer will ignore the text
that follows on that line
{although the complete program
listing, REMs and all, will be
printed on the screen if a LIST is
requested).

Now, let's have a look at
editing. Type in the number 10,
then press NEWLINE/
RETURN, type in LIST, and
press NEWLINE/RETURN
again. You'll see your program
reappear as PROGRAM TWO.
Line 10 has disappeared. It is
very easy to get rid of lines you
don’t want in a computer, just
by typing in the relevant line
number, then pressing
NEWLINE/RETURN.

You'll recall, from the times
you've pressed LIST while work-
ing through this article, that
LIST is the BASIC command
which we use to get the com-
puter to print out the whole of
the program it is currently
holding. All the lines in the pro-
gram are LISTed in numerical
order, rather than in the order in
which they were entered into the
computer. That is, the computer

10 REM PROGRAM QNE
390 PRINT “THIS IS A DEMONSTRAT
ToM "
= PR‘IN; 1
22 PRINT 2 ,
Sa FPRINT “THIS IS THE END'
FICURE ONE
THIS IS A DEHONSTRATION

=
THIS IS THE END
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PROGRAM TWO
1022 PRINT “THIS IS A DEMONSTRAT
3@ PRINT 1
4@ PRINT 2
S@ PRINT “THIS IS THE END"
PROGRAM THREE
18 REM
1S PRINT “THIS IS A NEWLINE"
152@ PRINT "THIS IS A DEMONSTRAT
38 PRINT 1
4@ PRINT 2
S@ PRINT "THIS IS THE END"

42

automatically sorts its lines into
order. Enter the following, and
then press NEWLINE/
RETURN.

15 PRINT “THIS IS A
NEWLINE"

You'll see, PROGRAM THREE,
that the new line (15)
automatically moves into its
correct position within the
listing.

As you've no doubt realis-
ed, the RUN command is used
to start the computer
operating on a program which
you have entered into the com-
puter, either by typing it in, or
by loading a program in from
cassette. The computer ex-
ecutes all the lines stored in its
memory, starting from the
lowest number, and working
through in order. Various com-
mands can make the computer

loop back on itself, but m
essence, the computer works
through a program in line

number order, unless told to do
otherwise,

If you want the program to
stop at a particular point, you
can use — naturally enough -
a command called STOP. Enter
the A key,

25 STOP (from

after holding down SHIFT),
then press NEWLINE/RETURN,
then run the program. It will
print out:

THIS IS A NEWLINE

THIS IS A DEMONSTRATION

Then, at the bottom of the
screen, will be the message
9/25 which means a STOP
was executed at line 25.

We'll return to look at
PRINT in a little more detail in a
moment, but there is one maore
command I'd like to introduce
at this moment. The command
NEW will erase any program
from the computer’s memory,
and should always be used 1o
remove anything from the
memory before you start
writing a new program. If you
don’t do this, and you use dif-
ferent line numbers for the se-
cond program, you'll find the
lines may well be interwoven
with the lines from the old pro-
gram. The NEW command is
brutal, and final, causing the
computer to dramatically
forget everything you had
typed in, or loaded in from
tape.

Try it now on your computer.
Type in NEW (from the A key),
press NEWLINE/RETURN, then
press LIST and press

i
l
!
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PROGRAM FOUR
1® REM PRINT FORMATS
20 PRINT
3@ PRINT
48 PRINT
SO PRINT
55 PRINT "HI " .55
70 FPRINT "HI "; 7O
80 PRINT 12
9 PRINT 1.2
100 PRINT .1
110 PRINT .,1:2
PROGRAM FIVE
i@ REM PRINT TWO
28 FOR J=1 TO 1@
2@ PRINT J
4@ NEXT J
PROGRAM SIX
1@ REM PRINT TWO - B
e —c—r e — E@ FOR Ji=1 TO 1@

28 FRINT

NEWLINE/RETURN Egai"_ You can use the comma and 4@ NEXT J

You'll find, not unexpectedly,
that no listing appears. Try LIST
10, and you'll get the same
nothing result.

PRINT formatting and

semicolon with PRINT
statements to control the output
to produce the screen display
you need. Clear the program
with NEW, then enter and run
the next series of programs, to

PROGRAM SEVEN

TAB produce a number of effects. 18 PEM PRINT TUuO - O
PROGRAM FIVE called =& FOR J=1 7O 1o

To continue our exploration of PRINT TWO, simply prints the =8 PRINT J,

the PRINT command, enter numbers one to 10 down the 480 NEXT J

and run PROGRAM FOUR, side of the screen. PROGRAM

PRINT FORMATS. Follow this SIX (PRINT TWO-—B) prints

explanation carefully, and you them hard up against each

should learn a lot about the other. PROGRAM 7 (PRINT

way the computer formats its TWO —C) prints them in neat lit-

print output. You can then use tle columns. PROGRAM EIGHT

what you've learned to arrange (PRINT TWO —D) prints out the PROGRAM ElGHT

output of your own programs numbers, again from one to 10, i@ REM PRINT TWO - D

as you wish. I'll go through the
program line by line:

with a single space between
them.

2@ FOR J=1 TO 1@
3@ PRINT J; " *“;

4@ MEXT J

10 —title, REM statement

20-50 —Each of these words PRINT, with nothing following,
prints a blank line, moving the next print position down a
line. This explains the gap at the top of the screen, when
you run the program, before anything is printed.

B85 —This prints the word HI and then, leaving a space, prints
the number 55, so you know which line it comes from.

70 —The comma (shift the full stop, near the bottom right 18 REM PRINT TWO - E
hand corner of the keyboard), as you can see, moves the 29 FOR J=1 TO 1@
start of the line halfway across the screen. 2@ PRINT TREB J;dJ

B0 —This allows the numbers 1 and 2 to be printed close 4@ NEXT J
together. Note that even if there is a space between the
numbers in the program (as in PRINT 1 2), the computer
will still print them as 12.

% —This line uses commas between the numbers to ensure
that they will be printed in separate halves of the screen.

100 —The comma at the beginning of the line moves the 1
halfway across the screen, just as the word Hl was mowv-
ed in line 70.

110 —The semicolon between the numbers ensures that they
are printed hard up against each other, just as they were
in line 80.

PROGRAM NINE

PROGRAM TEN

1@ REM PRINT TWO - F
22 FOR J=1 i

32 PRINT TRAB 3%J;Jd
49 MEXT J
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PROGRAM ELEVEN

1@ REM TABULATOR ROCKET RANGE

20 REM (C)} CHARLTON 1%9&
25 DIM REIS.5)

27 SCROLL

3@ FOR J=10 TO 1 STEP -
40 PRINT TRAB 3#%Jd:dJ

S@ FOR A=1 TO J

S5 NEXT
ot

RO

a
[\
wm
n
P
0
r
r

Hinwnu "

ZINFONE
r T

49D

(RND #2575 +1
S

(", TAB

nnkHannwcCDd

~

=

"
DO%DDDDD
PFH ~m-s=ses-

1790 LET SPACE=0./3
180 FOR P=1 TO SPRARCE
185 SCROLL
(11 ‘II-‘-THE 3@_: - ] "

=3
21@ GOTO 90

rEC

> ¥ L

P T P - o, o, -

rEC

a‘ﬁﬁﬁﬁﬂﬁﬁﬁﬁﬂﬁﬁﬁ.ﬂhhﬂnﬁ.‘

2

1

PROGHEAM =x+¥

(&) ; R$(R) ; TAE

o e e e i i

el e e e e e e o e S M A A e

PROGRAM TWELVE
1@ REM SCIENTIFIC NOTATION

26 LET A=1234

25 SCROLL
S0 PRINT A

4@ LET R=10#R

S@ GOTO as

FIGURE TWO

1234@@@9@0@@@

1.234E+13
1. 234E+14
1.2Z4E+15
1.234E+16
L.254E+17
L.2S4E+18
1.234E+19
L.234E +28
1L.234E+21
1.234E +22
1.234E+23

The use of TAB

TARB (for tabulate) is a command
which can usefully be combined
with PRINT. It moves the PRINT
position across the number of
spaces specified following the
number. Enter programs nine
(PRINT TWO—E) and ten
(PRINT TWO—F) and see the
effect of the TAB command in
these.

The next program, PRO-
GRAM ELEVEN (TABULATOR
ROCKET RANGE) shows how
effectively the TAB command
can be used. Enter, and RUN it,
then return to the article for a
discussion on the important
lines within it. The most useful
lines for this discussion are 120
and 190, as these make use of

Now let’s look at line 190:
Line 190 is within the loop star-
ting at line 180 and ending at line
200. PRINT “{";TAB 30;")"
prints a **{** on the left hand side
of the screen, then moves
across to the 31st position (us-
ing TAB 30) to put a “)" on the
right hand side. Line 190 is used
a random number of times
{determined by the Q which was
selected in line 90, to place a
random number of blank print
lines between successive
‘rockets’ to space them out.

SAVEing programs

You may wish to keep a per-
manent copy of TABULATOR
ROCKET RANGE. You can
SAVE programs by typing in

TAB in printing. Line 120 the program, connecting up
behaves as follows: your cassette recorder as
i —This prints a left hand bracket, hard up against the

left hand edge of the screen

TAB (Q)

—Q is a number between one and 25 (chosen in line 90)

which determines how many spaces across the PRINT

position will move
AS(R)

—This determines which part of the rocket will be

printed. It uses elements of the string array, A$,
which are assigned in lines 71 to 75. Don’t worry
about these at this stage, as a discussion of them is
beyond the scope of this article.

TAB (30) —After the part of the rocket on that line has been
printed, the PRINT position moves across to the 31st
position on the line, where”)"” is printed, to put a
border down the right hand side of the screen.
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shown in the manual, then typ-
ing in SAVE followed by the
name of the program within
quote marks. In this case, |
suggest you wuse the name
ROCKET, so you would type in
SAVE “ROCKET". Turn your
Cassette recorder on to record,
after connecting it up as
shown in the manual, and then
Eress the NEWLINE/RETURN
ey.

I suggest you make a habit of
saving each program three times
in arow, on g C-12 or C-15 (ie.
Computer] cassette, and that
You only put one program on
each side of a tape. Labal the
tape clearly with the load name
lie. with ROCKET in this case).

ZX COMPUTING AUG/SEPT 1982

Although it may seem wasteful
to use up the whole side of a
cassette with just one program
recorded three times, the
frustration you will save yourself
by not having to search through
tape after tape for a program
you want will more than com-
pensate for using maore cassettes
than is strictly necessary. The
program is recorded three times
just in case the tape gets dam-
aged at some point, or you
accidentally erase part of the
program, or — as sometimes
happens — one recording of
the program refuses to load
properly,

You should clean the
recorder’s heads frequently us-

Start Here

ing liquid {not a tape cleaner
ribbon in a cassette) to ensure
the clearest possible signal is put
onto the tape.

Scientific notation

Finally, in this article, we'll
have a look at scientific nota-
tion. A computer uses what is
known as scientific notation to
display large numbers as a
single digit and up to eight
decimal places, followed by
the letter E (for exponention)
and the power of 10 to which
the number is to be multiplied.
Enter and run PROGRAM 12
(SCIENTIFIC NOTATION])

which shows a variable 1A)
assigned to a number (1234)
in line 20, then repeatedly
printed out, then multiplied by
10. You can see (Fig. 2) part of
the print out underneath the
program listing.

Note that after the number
has nine trailing zeroes
(1234000000000) it is
printed as a number, a decimal
point, more numbers after the
decimal point, the letter E and
a power of 10. Try and predict
how long this program will run
until it exceeds the maximum
number possible on a ZX com-
puter, then run it until it
crashes to see if vou were
right.




moving ahead with
ZX software

ZX CHESS & ADVENTURES TWO GREAT ZX81

PROGRAMS FOR THE ZX81/80 INCLUDING - 16K CHESS GAMES
ZX-FORTH Full Implameantation of forth on the ZX. forth
runs 10 to 26 times faster than BASIC ZRCRESS (EMARANCED)
BUG—BYTE RAM PACK ""Simplicity of BASIC with the spead of : : =
e = machine cods’’ ®\Written totally in machine code.
BgK_ £29.50 No waobble problems ®Full graphic display of Chess board.
= £42.95 1 Year Guarantee on each Ram Pack. Simply ®Six levels of play: Two play within competition time limits.
64K — £65.95 the best you can buy. Immediate delivery. ® Option to play Black or White,
1K ZXCHESS! We didn't think it was possibls but this ® Plays all legal moves including castling and en-passant.
£2.95 actually plays against you. Twa opening .Fassette routines for saving unfinished game and returning to
MoVes. ater.
Exciting machine code games with instant ® Displays moves of game on screen or printer for analysis.
ADVENTUHE,S , response, choose from the range below. You ®Print a copy of the Chess board onto the printer,
ADVENTURE "A" finq vourself stranded on an alien planet ®Board can be set up in any position, you can even swap sides
£6.00 Can you reach your ship and escape? midgame. ) .
e In & jungle clearing you come across an Inca ® Clear whole board with one command: for end game analysis.
ADVENT&'}RE B temple. You must break in, collect treasure and EE 50
i escape alive. Be Includ ¥
mutiie, e R, neudes @ rassene save ZHEHEEE “ We believe the strongest ZX81 Chess game as
ol You are unfortunate enough to be drawn to no other has bea.ten it
ADVE?ETGUURE c an ahen cruiser. Can you reach the control roam :A” the features of ZXCHESS plus:
i and free yourself or will they get you first? 32 opening moves.

Wicliides & castntic siie v octing: ®Seven levels of difficulty: FOUR play within competition time

limits.
GALAXIANS £3.95 ® A move is suggested by the ZX81 if wanted.

All the features of the arcade game in a fast machine code program,
Swooping attackers, explosions and personalised scoring ®Optional Full Graphic version using the QS CHRS Board.
ZXBUG £7.00 , : . . ; £9.95
A 30 in 1 machine code tool and disassembler, allows access to registers 2 copies supplied on cassette with full instructions
and search through and modify memory; with cassette routines. Cheques and postal orders payable to:
-
Tool Kit (Programmers) £5.95 | ARTIC COMPUTING S22

396 JAMES RECKITT AVENUE,

at 9 New Functions to the ZXB1 Commands making \
LTD Dept AS1 HULL HUB 0JA !i.

programming easier.

Tl

.

KEMPSTON (MICRO)
ELECTRONICS

introducing the

ZX81
KLIK-KEYBOARD

This is a full, forty key, moving keyboard that fits in
the recess left after peeling off the existing "touch
sensitive’ keypad.

Consider the following advantages

® POSITIVE feedback from keys

® Fits ONTO the ZX81

® NO trailing wires

® NO special case needed | Your Name and Address ___

|
® Elegent design with two colour legends. I = II
The fully built keyboard requires ABSOLUTELY NO Quantit Descripti it Price |A
SOLDERING, as the keyboard is supplied with | Quantity uscrlptl_url Unit Price |[Amount |
flexible connectors which simply plug into the | ZX81 Koyboard kit £ I
existing sockets. | ZX81 Keyboard assembled | 26 00 |
Alternatively, the keyboard is available as an | |
easy to build kit at a considerable saving in cost. [ b total |
Other ZX81 products available include a user port | congs 3N |
with 16 1/0 lines at £16.50 built, keyboard bleeper Total due
which fits inside the case at £8.95 built and a repeat I Cheques/P.0. made payable to l
key kit at £3.95. ;{ns:rmn Elncctronﬁ_s” s I
amson rt
I Kempsaton, BBS‘F::Ird,’ 1{3‘30'2 |
| Aliow 14 days delivery. |
Proprietor A. Pandaal B.Sc. P.G. cert. Ed. L 4
.  oEeenaeanite s e e AR
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The IF...THEN...ELSE is a very
useful variation on IF. The com-
putar can be programmed to do
something if the condition being
tested for is found to be true,
and something else, other than
just go to the next line, if the
condition is found to be false.

You can use the following
substitution for [F...THEN...
ELSE to produce some very in-
teresting graphs. You simply
enter the function you would
like graphed in line 565. This is
not the most efficient method
of programming on the ZX
computers, but it is useful as a

REM GRAFPH-FLOTTE

REM (C) L.

FOR Y=1& TO

STERF =1

IF ¥ <{»1@ RANMD v 42

=18 AND ¥ =1 THEMN
PRINT "™ "

(W

- i

LN AT
m GoG

4Q PRINT Y. TRB 4
5@ FOR X==1@ TO 1@
S8 LET K=Y _-XsX. 2+7
7@ PRINT i"@"

"M AND K<.5);

118 NEXT X

120 PRINT

138 NEXT v

142 PRINT TREB 4;".
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Many dialects of BASIC include an
ELSE option, used in the statement
IF...THEN... ELSE. There is no such

e R SR S S R

=
=

R R R R R

We ars

function in ZX BASIC, but the

computer'’s logic can be used to
emulate this. Wilton J. Faberge

IF...THEN...
As the

L R I R O I I B I T I TR I T

L T R ]

FREBERGE

=

AND K»=.51

1Li1virLinria

1

S5 LET K=ABS

VLS [ UL B B VTt S W (NN  T RN TTv  o)

®

means of demonstrating the
ELSE substitution.
program

shows you how.

it

runs,

B B T I I I

=
.
.
.
.
-
-
-
-
-
-

5.5.1.1.3.5.7,
(v #X) = XX

Q.7

REUVERSE THE GRERTER
AND LESS

THARNS

1@ Rk o
= PR e e
= fherman
8 iiaia
4+ e w s owow s
- e e
=2 T
-1 i
@ Lalin
-4 e e
-5
-5 R
-7
-3 RS
-2 S R
=18 ciewnw s
«2.7.5.3
ST LET K=358R
(Y X220 1 =X
TA PRINT ("8 AND Ki=.5)
+1 7S RMND K>.5)

FROM PREUVIOQUS EXAMPLE

[

P T T e o e Ty R S e M Tl

evaluates K each time it comes
to line 55. Line 70 looks at the
value of K and prints a zero if K

Graphics

The PLOT thickens

is greater than or equal to point
five, and a full stop if K is less
than point five. This is the
same as a line reading IF K is
greater than or equal to point
five print “'0°" ELSE print ""."",

Each of the other graphs
uses different values for K, as
generated by line 55. The con-
dition tested for in line 70 also
varies. Run the samples given,
using your own choice of
graphics symbolin line 70, and
then create a few of your own.
It is likely that you'll have to
change the scaling for certain
functions.

I T T T T R

Lie v % 8 5 2 »

R
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Construction

Adding « meneee
Kevrere:

If your ZX81 is employed for business or
mathematical use, you'll find this project — a
numeric keypad — a worthwhile one to build.

Taken from the book "20 Simple Electronic _
Projects for the 2X81", by Stephen Adams, this
article discusses the role of an INPUT/OUTPUT

. port, and then explains how to use this
information to help you build a numeric keypad
for your zZX81.
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construction

| Bit 7 Bit 6

In order to make the ZXB81
' more useful, and allowing it to
‘ control things, we must first
be able to send signals to and
from the ZX81. A device to do
| this is called an INTERFACE.
A common interface is an
INPUT/QUTPUT port, this con-
sists of one or several chips
which will store any data sent
| toit and keep it available for an
external device. It will also
allow you to '‘see’’ through it
to an external device. The
maximum amount of data that
it can store is eight Binary
(TWO STATE) BITS, which
consist of eight wires which
have either + 5 volts (binary
| 1) or O volts on them. The IN-
PUT and OUTPUT ports are
usually separate, so the data
emitted by the output port is
not affected by "‘reading’’ the
input port. To tell if it is
a READing operation or a
WRITEing (OUTPUT) opera-
tion the ZX81 puts out two
signals NOT WRITE (WR) and
NOT READ (RD). The fact that
either of these signals is at O
valts (Binary O}, enables the
operation to be done.

The device also requires a
place whe.* you know that
you can collect and send your
data. It is called an ADDRESS,
The address applies only to
this port and no other piece of
equipment connected to the
computer. The ADDRESS
wires AO-A15 contain this
number when the ZX81 wants
to talk to your port.

There are several com-
panies which produce IN-
PUT/OUTPUT ports for the
ZX81, but their ports fall into
one of two categories.

One of these requires a
special machine code routine
to be written in order to get the
data to and from the port. This
is because they are treated dif-
ferently to a normal memory
location. They are in a separate
memory map to the RAM (Ran-
dom Access Memory), controll-
ed by a signal called NOT IN-
PUT/OUTPUT REQUEST
(IOREQ). When this line is at O
volts ALL memory is switched

Bit 5 Bit 4

Al

Bit 3  Bit 2

Bit 1 Bit 0

-3

ON ZX81

A12 [

|
e ILR” bs b

KBD4

pa 3

KBD3

-
-l
M
et
™.

]
Lo

KBD?2 ON Z2X81

2
> F

[ [

AB

Hlisﬁ'ﬂ? KBDO /

KBD1 |

SHIFT

replaced by locations
numbered 0-255. Thus on IN-
PUT/OUTPUT signals only AD-
DRESS lines AD-A7 need to be
used. BUT because this is not
available through BASIC, a
special machine code routine
needs to be written,

The other type of port is a
MEMORY MAPPED port,
which is treated like a piece of
RAM. It may be PEEKd
(transferred from the port into
the program) or POKEd
(transferred to the port from
the program).

The ZX81 is not supplied
with a users port, so one must
be externally attached.

The PEEK and POKE are
BASIC commands and can be
included into a program in the
following form:

PEEK 163986
POKE 16396,255

PEEK returns the number
between O and 255 (the max-
imum number of combinations
available from 8 bits). POKE
puts a number between O and
255, which is after the com-

ma, into the location in
memory which is before the
1 2
Number 28 Bit 5=1
-16
12
-8 Bit 3=1

comma. No matter what
method you use, you can only
put in a number between 0 and
255. This is because we only
have 8 bits (1's or 0’s) at each
location, These are numbered
Bit O (BO) to Bit 7 (B7), and
shown in Fig. 1).

Each bit represents a
number in the multiplication
table. The bit number gives the
number of times 2 must be
multiplied by itself, if it con-
tains a BINARY 1(1), ie. if Bit
3 is Binary 1 then it represents
2x2x2or 8. Ifitis Binary
0(0), then it represents exactly
that O, One thing to watch out
for is Bit O, when it is Binary 1,
represents an odd number eg.
1. An example is that, if Bit 7
and Bit O are Binary 1 and the
rest are Binary 0, it equals
128 + 1 {129). Try this for
yourself with different numbers
from bits to numbers and back
again.

If you have trouble with
converting numbers into bits
then try this. Subtract the
highest number below yours
scoring a Binary 1 in this bit.
Then do it again until you
reach 0.

3 4
4 Bit 2=1
-4
@

Number 28 = 00101100

All the rest of the eight bits
must therefore be 0's.

The ZX81 keyboard is a
matrix of switches which each
connect ONE address line and
ONE data line input. As there
are five data inputs (KBDO-
KBD4) and eight address lines
to the keyboard, the maximum
number of combinations is for-
ty (B x 5 = 40) keys.

The numbers keys are
usually the most used, and are
not very convenient keys to
use when great accuracy is re-
guired. If you use number keys
a lot in games or business pro-
grams, you might like to build a
separate numeric pad. This will
enable you to speed up the en-
try of numbers because you
can ‘feel’ the keys positively
hitting the end stop, and thus
release it quickly. As the
Sinclair keyboard is made out
of three thin pieces of plastic
film, there is wvery little
distance between the top and
the end stop of the key move-
ment (0.1 inch). It is therefore
not easy to tell whether you
have pushed the key down far
enough to make the switch
close. The movement of most
keyboard "‘PUSH TO MAKE"
switches is at least 0.5 inch,
which gives the keys much
more positive feel when
pressed.

The best type of key swit-
ches to use are those with a
removable clear plastic top.
You can then place a piece of

= off the memory map and paper under the covers, on
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Construction

which the keyboard symbols
can be written. Eleven keys are
required, as the numbers 0-9
are not a lot of use if you can-
not RUBOUT any mistakes, ex-
cept by going back to the
Sinclair keyboard. The
RUBOUT key* requires the
pressing of two keys together,
O and SHIFT., Therefore the
SHIFT key must be included on
the numeric pad. Pressing the
SHIFT key on its own does
nothing, so hitting it acciden-
tally does not give an error on
INPUT.

Having the SHIFT key on
the numeric pad also means
that all the cursor moving keys
are also available, SHIFT 5(=},
SHIFT 6( ¢ ), SHIFT 7( ) and
SHIFT 8(-=). These can be us-
ed to quickly EDIT programs,
along with the EDIT key which
is SHIFT 1. As all of these keys
can be reached with one hand
if they are grouped in a square,
it means the other hand is free
to do other things, such as
follow a program in a book or a
set of data to be INPUT. This
can be very useful, as it is easy
to lose one’s place when trying
to watch the screen and the
written program at the same
time.

As the keys 1-5, 6-0 and
SHIFT are all on different ad-
dress lines, all three must be
included on the numeric
keypad. These are AB (SHIFT),
A11 (1-5) and A12(6-0). We
also need ALL of the
(KIEY(BJOARD-(D)ATA lines
(inputs to the computer)
KBDO—KBD4.

The keyboard port KBDO-4
is addressed by the ZXB81
ROM as INPUT PORT 254 (FE
in HEXADECIMAL). BUT
because of the way Sinclair ad-
dresses his ports, the keyboard
port appears at every EVEN IN-
PUT PORT address. That is
when address line AO is at
Binary O, the IOREQ and the
WR are Binary 0.

The upper eight address
lines (A8B-A15) reflect what was
in the B register at the time of
calling for an input from the
port. So the setting of a bit in
the "‘B"’ register to Binary O ad-
dresses that key (the address
line to O volts) and then looks at
the result on the data lines.
When a key is pressed, the ap-
propriate data line will also be
Binary 0.

These actions are all done
by the BASIC ROM when using
INPUT or INKEY$. This infor-
mation has only been included
for the machine code program-
mer.

We must open up the cas-
ing of the ZX81 to get at the
connections on the printed cir-
cuit board inside, and thereby

CUT SLOT

TR T o

ZX81

PRINTED CIRCUIT

BOARD

i

HERE \{

Al1

it

'
A8 |

5 e

l KBDO — KBD4

A12

QUANTITY

COMPONENT

the data lines.

If you turn the ZX81 upside
down, you will see four stuck-
on rubber feet. Under three of
these feet are screws which
need to be removed before the
case can be opened. They are
under the front two feet and
the back left side foot. There
are a total of six screws to be
removed, ALL of them need to
be removed with a small-
headed screwdriver, in order
not to damage the slot in the
screw. Once the screws are
taken out, the bottom half of
the casing can be removed and
the printed circuit board can be
seen in the top half, secured by
two more cross-cut screws in-
to the top casing. By the bot-
tom left hand side of the
printed circuit board you can
see the two white plastic strips
which connect the Sinclair
keyboard to the printed circuit
board. These must not be
damaged by dropping hot
solder on them, so cover them
up with a piece of paper. These
keyboard strips go into two
sockets on the underside of
the printed circuit board. The
solder strips on the top of the
printed circuit board which
connect the sockets to the rest
of the ZXB1 is where we will
solder the wires, which we will
use to attach the numeric
keyboard.

These solder connections
consist of a group of eight ad-
dress strips and a group of five
KBD strips. Soldering onto
these strips will NOT discon-

KEYBOARD 'PUSH-TO-MAKE' SWITC-HES

PIECES OF WIRE 18 INCHES LONG |

SHIFT

SUGGESTED LAYOUT

nect any of Sinclair's keyboard
functions. None of the wires
connecting the ZX81 and the
numeric keypad must be over
18 inches long or this causes
problems in operating BOTH
keyboards. Also make sure
that no shorts are made bet-
ween the strips (see the
SOLDERING instructions).

A slot must be cut in the left
hand side of the bottom casing
to lead the wires out. This may
be done by making two saw
cuts ¥ inch apart, % inch
deep, with a small hacksaw.
Then with a pair of pliers, grip
the area between the saw cuts
and bend the plastic
backwards and forwards until
the piece breaks off.

The wiring to the keys, in
comparison to the ZX81's,is a

piece of cake. The connections
are shown in the circuit
diagram. The keys have only
two tags and these can be con-
nected either way round. The
address lines connect five keys
and must be wired from key to
key, using the wire now at-
tached to thg ZX81. There is
only one data line (KBD) to
each key and only one address
line to each key. The SHIFT
key only must be wired to ad-
dress line AB,

The keys can be arranged in
any order you like, but a sug-
gested layout is given.

**20 Simple Electronic Pro-
jects for the ZXB1'" by
Stephen Adams is published
by Interface Publications. Con-
tents of this article ©
copyright S. Adams, 1982
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NG | 00T ST
Plg Latin Generator

This 1K program uses the
ZX81's 'slicing’ technique on
strings to turn English text,
which you enter one word at a
time, into ‘Pig Latin’. Once
you've run it a few times, try to
write a 'Pig Latin translator’ to
decipher the Pig Latin messages
given here back into English.
Mote that line 80 starts a new

Teach your zX81
to speak 'Pig
Latin’ with this
amusing program
by Hans
Beerbernon.

1@ REM PIG-LATIN

2@ REM (Cl} HAMNS HEERBERMNOGN .,
MRY ., 1982

+8 FPRINT "ENTER YOUR MESSRGE ..

"WoRD BY WORDM

4S5 PRINT "ENTER & TO ERND"

47 PRINT

S IMNPUT RS

S IF A%="%" THEN STOP

58 LET RA%S=A%(2 TO !+8Fi11+"A7

i PRIMNT A%,

print line at random, to stop 2@ IF RHE:.7 THEMN PRINT
words wrapping around. 2@ GOTO S@
vOUR MESSAGE . HNOUNCEDRA
WORD "~ SSUR OINGGA OTA
& TO EnND MACA SAR
— o - = TH
OMFPUT INGCA SIA EEULTRA
HAR
IITAT IOMIA

N
AT
PR _ELIEVEBA HISTA SIA 9

IGNFA

L= OMMNR RO

=RINGPAR IR MAA ODINGGH
EHA AICSA
NMDAR EHR ENTWA

Sh . FOA UCHSA TUNNINGSA
—-E’—ﬂ UTBR OUYA OMHPLEXITYCA SAR HISTA XS81ZA NEOA
JOLIKAE IFFERENTLYDR oA

- SUYA

HOA HDERSTANODUR HATUA

HETA IFTEENTHFA FOAR ULYJO IR

EE&IDENTPP« HMARA AY IMGSA

"R BMIRA
HN-FRAMEMA RNTCH
ECA ITHUWAR
GRAMSPA

A ODR IA AUVEHA OTA ROUVEPA TIA

ZX81 SOFTWARE

TAPES
ZX Adventure Tape 1 £5.00

Greedy Gulch, Pharaohs Tomb, Magic Mountain. Three mind-boggling
Adventures. “Undoubtedly the best value for money of all the Adventures 1
have seen so far' — Sinclair User, May 1982. 16K RAM required.

The Nowotnik Puzzle & Other Diversions £5.00
The Puzzle is a totally original concept in computer games. Superb graphics,
simple rules and § levels of difficulty make it a challenge for all. Also includes
"Demalition™, a fast m/c interactive game, and “Tenpin", a full bowling
alley simulation. 16K RAM required.

BOOKS

The ZX81 Pocket Book £5.95
136pp of programs, articles, useful subroutines, plus a complete guide on how
to create your own Adventures! (Two of those on the tape above are based on

the Master program from this book). "Strongly recommended” — Your
Computer, November [98].
Atom Business £6.5

Twelve programs for the expande Acorn Atom — sales graph, nominal ledger
plus much more.

ZXE] Pocket Book Cassette
Atom Business Cassette

£5.00
£8.62

Mail order: PHIPPS ASSOCIATES
Mail Order Dept.
99 East Street, Epsom, Surrey KT17 1EA
Prices include UK P&P, & VAT on tapes.

Phone Access/Barclaycard orders: Epsom 21215 24hrs.

ZX81 Workstation. . .

NEW MODELS
FULL KEYBOARD
AND PRINTER
MODELS
AVAILABLE

...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.

Pater Furlong Products Unit 5, South Coast Road,
Industrial Estate, Peacehaven, Sussex. Tal: (07914) 81637,




16K Programs

_The first issue of ZX COMPUTING
included an article by Toni Baker
designed to act as an introduction
to machine code. L G Scotford of
Eastbourne, East Sussex took up

the challenge of devr-ﬂopmg
BREAKOUT program from the
information in Toni’'s article.

The program uses the full 24
lines of the screen; line 10
enables this. The main problem
was testing to see if the ball
was lost. However, eventually
the following solution was
found:

The very bottom line of the
screen is filled with the
character used for the bricks.
Line 210 then tests to see
whether or not the ball is lost by
finding the current address of
the ball. So, if the variable A is
1, showing that a brick has
been hit, and the current ad-
dress of the ball is greater than
the starting position, then the
ball is lost. If the position of the
ball is less than its starting ad-
dress then it must have hit a ge-
nuine brick, so 1 is added to the
score.

The bat is made of three in-
verse spaces, since the ball will

10 INPUT X

20 LETA$=""

30 IFAsS=""""THEN INPUT A}
40 IFA%=""8" THEN STOP

50 POKE X,16*CODE A$ +

CODE A$(2)-476

60 LETX=X+1

70 LET A$=A%(3 TO) note
thera is noth:ng between
“TO"" and *’

80 GOTO 30

Above this, you need the

following REM statement to
hold the machine code:

automatically bounce off
these. It can be moved right or
left by keys B and b5 respective-
ly. If all the bricks are cleared
then the player is given a bonus
ball and a new screen is set up,

The machine code remains
unchanged and can be loaded
into the REM statement before
the BASIC program is entered.
The BASIC itself actually slows
down the ball to a playable rate
without seriously cutting the
speed.

The best score | have yet
achieved is 136 but no doubt
there are many who could easi-
ly beat this.

In the article in the last issue,
Toni gave a BASIC routine for
loading machine code, taken
from the book Mastering
Machine Code on the ZX817.

This is the routine:

1 REM 123456789012345678
901234567890123456
789012345678901234
567890123123456789
012345678901234567
890123 200

Now RUNM the program and |n-
put the following (counting **
as "'newline’’):

16516/0101/2A8240/3600/
3AB440/3D/2002/23/23/2B/TE/
FEBO/200B/2AB240/4AB440
ED44/328440/22B240/3A8540
f3D/2006/11DFFF/19/1804/

112100/19/7E/FEBO/200B
2A8240/3A8540/ED44/328540
{010000/7E/FEQ8/2009/03/

BREAKING OUT

10 POKE 16418,0
20 LETTS=0

30 LETB=3

40
50
60
70
BO
90
100
110
120
130
140
150
160
170
180
190
200
210

220
230
240

250
260
300
310
320
330
340
350
360
370
380
400
410
420
430
440
450
460
470
480
490
500
510

PRINT
same as 50
PRIMNT **
same as 70
FORI=1TO 18
same as 50
NEXT |

LET BP =200
same as 70
LETS=0
LETP=15

LET X=M +BP

LET A=USR 16518
THEN GOTO 300

ANDP=1}

GOTO 200
FORI=1TO 75
NEXT |
LETTS=TS+S
LETB=8B-1

IFB>0 THEN GOTO 130

STOP
FORI=1TO 10
FORJ=1TO5
NEXT J

FORJ=1TOS5
NEXT J

NEXT |
LETTS=T5+5
LETB=B+1
CLS

GOTO 40

IFA=1THENLET S=5+1
PRINT AT 21,P;""space, 3 inverse spaces, space’’
LET P=P+ (INKEY$ =""8"" AND P< 26) - (INKEY$ ="'5"

IF5=60 THEN GOTO 400

PRINT AT 8,6,"'YOU SCORED **;TS;’

3AB540/ED44/328540/228240
/3634/C9/5

PRINT 32 inverse spaces’’
“inverse space, 30 spaces, inverse space’’

inverse space, 30 graphic H, inverse space’’

LET M=PEEK 16396 + 256 *PEEK 16397

POKE 16514,X - 256*INT (X/256)
POKE 16515, INT (X/256)

IFA=1AND (PEEK 16514 + 256 *PEEK 16515)> X

LET BP=BP+INT (10*RND + 1)
PRINT AT 21,P;"'5 spaces”’

" POINTS"

PRINT AT 10,10;"BONUS BALL"

PRINT AT 10,10;""BONUS BALL"

WORDSQUARE

This program is of the "'word-
search’’ variety and will fit a list
of words onto a grid whose
dimensions depend upon the
length of the longest word in
the list. It is written specifically
for the ZX81 and makes exten-
sive use of the “'print at’’ state-
ment. This means it would re-
quire a lot of modification to run

-F4

on another system. It needs
about 4K,

The program has been designed
in modules in an attempt to
make it easy to understand and
modify the flow.

Lines 10 to 260 are the in-
itialization process. The words
which are to be used are stored
in the string array CS. The
longest word must be input first

so that the size of the array can
be determined. A check is made
in line 170 to make sure that
none of the words are too long
for the array. If this is the case
then the word is not accepted
and a new word must be input.

Lines 200 to 260 print the
wordsquare grid onto the
screen.

Lines 270 to 550 are the

main part of the program and
actually fit the words into the
square. A 2 dimensional array is
first set up to store the co-
ordinates finally chosen for the
characters in each word (H$).
The current word is assigned to
variable J$ and random starting
co-ordinates (X and Y) and
displacements (Z and W) are
chosen in lines 310 and 370.
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Lines 390to 480singlestep X — X coordinate - = D
through the word, fitting each Y — Y coordinate Egg ,':gﬁ E=% 18 5
character into the square and Z — displacement to X 248 PRINT AT E.F; " s"
storing its co-ordinates fem- coordinate 250 NEXT F
porarify in the 2 dimensionalar- W — displacement to ¥ 26@ NEXT E
ray K. If the word runs off the coordinate 270 OIM HE(D,.D)
square when the co-ordinates =Z8@ Eg¥ 3:1‘:;?0?
a i ented b i} Simpl i iabl 293 =
direl mt:.r:rnl'rt'l nre y the il Sl_r‘npe string variables 0@ PRINT AT 19,0;J%
— splacement, or the chosen B$ longest word = = ¢ 1
128240 co-ordinates are already filled D$ — current word input 31@ LET X=INT RND xD1 +
b i : 2280 LET ¥=INT (RND=xD! +1
y an unsuitable letter from J$ — current word in square 230 LET Z=INT {(RNDzx3)
lanmherword.the currentword P$% — random letter 1'3'.1.3 LET ‘IJ:INT {RND *3'!
is started again with new X, Y, R$ — set for secret Z5@ IF Z=0 AND L= THEN GOTO 33
Z and W variables. Only when generation of square - B
the current word has beencom- Q% — set for printing of
pletely fitted in will its answers (5
characters be entered in the 36@ IF Z== THEN LET ZF=-3]
final array and be printed to the i) Numerical arrays 379 IF W=2 THEN LET W=-1
screen by lines 490 to 540, 3898 D %E‘l E “j—LE¥DJE.E-ﬁ-‘ "
Lines 560 to 650 fill all the K — temporary store of 239 Fd =4
vacant spaces on the grid with skl kel 335 REM  SINGLE SPACE IN AIWOTFE
random letters. If you do not HHRKS  IN '}‘E}{I"LENTHEN GOTD 480
wish to see the words as they iv) String arrays i?g EET‘J% ;h i.i -
are fitted into the grid, you can 438 LET Y=Y+l
specify th|§ at the start. The C$ — list of words - A3 IF X<¢1 OR XD OB Y:1 OB v >0
program will then only print in  H$ — store for final positions THEMN GOTO 29@
the words as it generates the for each letter 435 REHM SINGLE SPACE IN GLIOTFE
random letters. ) MARKS IN NEXT LINE
Lines 700 to 750 will show  All other variables are the con- 2440 IF (MNOT H$ (X .¥1=" "1 AaND [k
you the positions of the words  trol variables for loops involved D27 IHEIX Y1 =& (L))) THEN 2DOTD 228
when you get bored looking for  ininput of word lists, printing to
themn by i |gvers|ng themon the the screen or arrays or 2
square when requested to do character fitting. e 4 4
so.Th - —— The longest word in the list :gg tg; :," (“C * é,:: f"‘_.
ere is also a visual indica- should have no more than 18 s e q  CORE
tion of the progress made on |letters or the grid will not fit on- J?E pzzg"r AT 19,L-1;CHRE rICI
each word as the program is to the screen, About 20 words =~ P e
. . o 420 NEXT L
running. of varying length can be fitted in 490 FOR M=1 TO LEN J%
— about 5-10 minutes. A longer 4155 REM SINGLE SPRCE MLIOTFE
v list of words can result in a very MAERKS TIHN MEKT LINE
il Simple numerical variables frustrating wait. =@ IF JEitH1 =" " THEN GOTO S4@
‘B . Itis a good idea to enter the 518 LET H;ns,(m‘,ly JEIM, 2y = |; iM2
A — number of words inthe  words in descending order of S52@ IF Rs="N" THEN GQT0O S4
list. length as this will speed u 532 FRINT AT KiM, 1) KfiM 23 ,0%iM
, p
D — size of the square operation. The program is !
(length of longest word  fascinating to watch in opera- S48 NEXT ™
plus 2) tion, so run it in SLOW. =580 MNEXT @
E :
1'1: EE;’I‘ g‘?RESEEE?DTT =555 REHM 15 SPHRCES EN NEXT LIMNE
i@ PRINT “IF voOu DO NOT RISH T E!IE:IZ' PRINT (AT 19 ,;
o SEEY = = q -
= A v SLERS THERN ENT Z7@ FOR MN=1 TO D
i Sag Ren TTiolRE o pun,
TS “NOW. DOTHERIWIAE PRESS =% SINGLE SPRCE I e
ﬂﬁﬁ ﬁggﬂT wQ MARKS IN NEXT LINE
4@ LET R&=INKEYS% 599 IF MNOT HE(N.FPX =" " THEN GOT
s IF R&="" THEN GOTO & o 530 _
20 CLS _5@@ LET P$=CHR$ [(INT RNMDs2HY +3
72 BRINT BY 2418 HonChaNY hns =10 PRINT AT NLP;PS
PRINT A ; HOL HMANY LIS =5 -
- 238 BRINTTAT n.psns in
“a@ INPUT A e 38 PR JPIHSINLP)
12@ PRINT AT 19.@; "ENTER LONGES 54@ NEXT P
T UORD ™ ES@ NEXT_N
110 INPUT 5 SE@ PRINT AT 19;1@; "FINISHED"
i3 DIM C$(A,LEN B$) 657@ PRINT AT 20.,&; "PRESS ANY HF
130 LET CHi(1)=E% ¥ FOR RANSWERS"
o 14a®@ FOR C=2 TO A 53@ LET O&=INKEYS$
nd 15@ PRINT AT 19.©@; "ENTER WORD N 59@ IF as="" THEN GOTO BRR
th UMBER ", C TA@ FOR N=1 TO D
9 1868 INPUT D& 71@ FOR P=1 TO D
yis 17@ IF LEN D$:LEN B$ THEN GDTD 715 REM SINGLE SPRACE IN QUOTE
c0- 150 MARKS TIN NEXT LINE
he 18@ LET C&(C) =DS$ 720 IF HE(N.P)=" " THEN GOTQO 74
5). 198 NEXT C
to 1223 REH HEXT LINE CONTRINS 22 @
ng SPRCES , 720 PRINT AT M.P;CHRSE 00ODE H%(
nd 202 PRINT AT 189.,@;° MLEY +123)
ire T4H NEXT F
. 219 LET D-—-L.EN Bs+2 T2 NEXT N
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TLIC NCT T CNC O TIEN COoe Tl i IC
A el GENERATION SOF TWARE HOLISE 1 6 K
“Without question the finest machine code games available

today . ...... L.N. ROWLAND Product Manager for W.H. SMITH.

e —— SOFTWARE
10 Games incl, ASTEROIDS, UFD, CODE. BOMBER ;

GUILLOTINE, KALEIDESCOPE, etc

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE.

PP ZXC ARCADE PLUS PACK:

reguired 16k to daol

SLOT — A graphical simulation of a fruit
Eﬁ:ﬁﬂé‘?{ﬁﬂﬂmmﬁﬂ%ﬁ machine. With Hold and Nudge features.
s ey s it o Sl BREAKOUT + SUPER PROGRESSIVE BREAKOUT

if you can hit the enermy!

PYCLAMID Can you move the Pyramid? Make a mistake and DODGEMS — with increasing difficulty. Can you
itwill eollae.3l A Thinkers game

ARTIET Th uirate, Guactin Dijisssy skl 8 Bl 9 evade the computer cars and clear all the ::l_ots.
Memories, SAVE, COPY, RUBOUT, CLS, etc LIFE — On a maximum 64x48 screen grid

GAMESTAPE 1 for 16K = only £4.96 = Send cheque, postal order for £7.95 to:
"CATACOMBS & Muli-Level Graphics Adventurs. Each

leval can contain up to 9 Rooms, B Passages. 7 Monsters,
Focd, Gold, Traps, Phantoms, an Exit (to the next levell | * L
and there's an infinite number of levels. . L

NOTE This is NOT one of the necessarily limited rext | UWAY oy
Adventures as sold elsewhere | B . I
“dn excelen! addictive game which will kpep you amused ol E S 0 F WA R E
for hours” COMPLUTER & VIDED GAMES r
16 South Row, Eldon, Biship Auckland, Go. Durham
GAMESTAPEATor M 1 8
*ID MONSTER MAZE The Game 1o Top All Others DL14 BUT N
Unbelievable Graphics! Can you find your wiy through the Mail order an‘ trade enquiries welcome
Maze? The EXIT s thare somewhere, but then so is a T REX,
and its after YOU' All im 3D Ithe T REX will actually run
towards wou in full perspectivall you've nevar saan anything
lika this hafore!
30 MONSTER MAZE s the best game | have seen for the L
ZX81* COMPUTER & VIDEQ GAMES
I | had to choose just one programme fo impress an audience with the capabiities of

the ZX8T, rhen J K. Greye's 30 MONSTER MAZE would e the one withou! douwbt”
2x COMPUTING

GAMESTAPESfor 18K oniy E4.96
®"3D DEFENDER The Ultimate Space Game. Super fast = - =1
Machine Code 30 verson of the Arcade favourite. You have

to save your home planet from the marauding Alien Spacecraft

This is all in 3D, your viewscreen shows you the view out = —
of your fighters cockpit window. The backdrop vies whan -

you turn, or fiy up or down (8 flight directions), just as if you il

were really fiying it! But then LI &RE! The Enemy Saucers

will actually zoom towards you in 30, and shoot

you if you let them! Your display
mcludes Score, Shield Strength, Altitude, Proximity, Forward Radar and your viewscreen
which shows your rotating home planet, backdrog of Stars Meteors, Explosions
Plasma Blasts, your Photon Beams, up 1o 4 Enemy Saucers and of course its all in
full 300

A BMASH HIT at the IX Microfsir imost of the other software houses wantsd a
copyl, 8 pame ot to ba misssd|

GAMESTAPEBfor 1M only£196

*BREAKQUT Super Fast Full Screen Display Game. Your
all tima favourite with an added twist. See how much Money
wou can win and watch the pounds cenvert 1o Dallars. All
m Machine Code for Fast Action with 3 Speeds, 2 Bat Sizes
and three angles af rab d! The best BREAKOUT around
and at this price you ¢

\ / — Improve your ZX BASIC programming skills with
this new book.

TRNE IRET

B A LT

GAMES MARKED * INCL. MACHINE CODE. — Assumes knowledge of the Sinclair ZX81 BASIC
Prices include VAT and UK. P. & P. manual only.

|Add appropriate Postage on Foreign Orders). Cheques/P.0.s to . =
— Covers many techniques for speed,. space saving

J.K. GREYE SDFTWARE and “good practice’.
Dept.ZX 16 Park St., Bath, Avon BA1 2TE.

— lllustrated by owver 25 useful and enjoyable

CREDIT CARD SALES: Phone: 0‘-5%0'923% @am. -7 pm) programs, demanstrating the rules described, while
FOR INSTANT DESPATCH l making the most effective use of 1K,
t you prefer to see before buying, oyr range of GAMESTAPES — Many of the principles listed are of more general
are stocked by the folldwing stores application, most pnnicumr[v to ZX SPECTRUM
BUFFER MICROSHOP 3744 Streatham High Rd_, London SW16 Basic.
GEOUHGEE B8 Park St Bristod, Avon
MICROSTYLE 29 Belveders, Lansdown Rd., Bath, Aue
MICROWARE 131 Mei1on Road, Laicaster o — Send £3to: _ .
SCHE'EN iE!E"E 144 51 Georges Rd., Cheltenham. Glos Ivar Killerbite,
M, IMH Computer Branche:
ZEDXTRA &5 S-:h;ol La-nrv‘e "K::-:o"\ Bournemauth, Dorset 10. E::ro“:br:rund'
TRADE & EXPORT ENQUIRIES WELCOME Liverpool L37 2EG
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Review

There's no special reason for
our choosing these particular
add-on memories, and they dif-
fer quite a lot in their price (from
£20 to about £55) and in their
facilities. They are aimed at dif-
farent markets to some extent,
and should not be directly com-
pared without bearing this in
mind. Hopefully, though, by
discussing each of their
features and quirks | may be
able to give you some idea of
what you might be looking for in
a RAM pack.

The main five RAM packs
being considered are all 16K
byte ones, although two of
them have bigger 56K byte
sisters (and | will mention these
too). I'll also be comparing each
of them with Sinclair's own
16K RAM pack to give you
some idea of how they differ.
The RAMs are from Byg Byte,
Taurus, Downsway, Memo-
tech, and Plessis.

First, the original Sinclair
memory pack. When this first
came out it was the only one
you could buy for your Sinclair
computer, and at that time it
was a compact, reasonably-
priced design. However, most
people who bought one of
these RAM packs noticed that it
buzzed when in use and did not
like being moved or used for too
long. Some of the Sinclair packs
overheated quickly leading to a
‘crash’, and some needed only
to be moved a fraction for the
memory to be lost and the now
infamous ‘white out’ to occur.
Some people helped these pro-
blems by taking the RAM out of
its case and using vaseline on
the rear connector but these
modifications seemed a bit un-
necessary.

By the end of last year, RAM
packs had hit the market which
were more reliable than
Sinclair's and didn't buzz. By
the beginning of this year these
RAM packs were also selling for
some £10 less than the
Sinclair, which more realistical-
ly reflected the drop in the cost
of electronic components over
the last two years.

Now there are at least &
dozen 16¥ RAM packs for the
ZXB1 on the market, and
knowing which one to chose
can be difficult. A .price war
seems to have started over the
past three months to see who
can sell a 16K RAM for least.
One of the earlier RAM packs to
be launched was Downsway's
16K one, although it was sold
through Hilderbay, Buffer
Micro Shop, and JRS. Now
Downsway distribute RAM
packs themselves and have ad-
ded a 56K RAM to their range.

Their 16K RAM pack is very
small and light. It comes in a
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sweet

RAM

In this review, Tim
Langdell from West
Dulwich looks at a
number of RAM packs
and assesses their value
for the 2X81 owner.

black plastic box with a gold
plated edge connector pro-
truding from the bottom. It is
simple to slotinto the rear of the
ZX81 in the same way as the
Sinclair RAM. However, it is
lighter than the Sinclair and has
a foam strip across it which
reduces wobble (and hence
potential crashes) to a
minimum, Unlike the Sinclair
(but like all the other RAMs in
this review) Downsway's RAM
did not buzz when in use. In
fact, my main complaint (if not
only) about it was that it had no
duplicate edge connector at the
rear of it, which means that it
must aither be the only add-on

at the back, or at |least the last
to be added on. This is true of
the Sinclair RAM pack too, of
course, and many others as
well.

The Byg Byte RAM pack is a
newer addition and true to its
name is one of the biggest 16K
RAMSs on the market. Byg Byte
claim that they put it in a large
black plastic box to improve its
stability. But this means that it
is about three times the size of
the Downsway RAM and not
really any less stable, and | have
my doubts about their reason-
ing. Nonetheless, it was also a
reasonably stable RAM pack
which ran happily for hours.

Unlike other RAMs it has a
power-on light-emitting diode
which lights up to tell you the
RAM is switched on. | must say
that | did not see much point in
this feature other than to re-
mind you whether the whole
computer is on or off. Should
you be curious, 90 per cent of
the inside of the Byg Byte is
empty space.

Memotech pionaaredtha big
memory scene for the ZX81
when they brought out their
48K RAM extension last year.
Even at about £125 this sold
well and paved the way for the
recent 56K byte RAMs which
have suddenly appeared. Clive
Sinclair envisaged ZXB1 users
adding no more than 16K bytes
of RAM to their machine and at
first it was said to be impossible
to add more than this. The
reason for this was that the
ZX81 uses the address line 15
(A15) to produce the TV
display and yet a logical high on
this address line is what the
ZX81 needs to detect when ad-
dressing memory space above
the 32K mark. For the technical
buffs the solution to the dilem-
ma lies in realising that when
the M1 line is low and A15 is
high, a display is being
generated, but if A15 is high at
other times it must be because
the line holds a valid address.
No one, then, was too suprised
to see Memotech produce
another first with a 56K byte
RAM early this year, but it was
quite recently that they started
offering a 16K RAM pack too.

The new RAMs from
Memotech are beautifully
designed and blend in really
well with the styling of the
ZX81. They come in black
anodised aluminium cases
shaped to the contour of the
rear of the ZX81, and therefore
fit like a glove. There is virtually
no wobble, but chances of
wobble can be further reduced
by using the foam strip which
Memotech supply. Unlike
almost all other RAM packs, the
Memotechs have a duplicate
rear connector coming out the
back. It is thus quite easy to add
more hardware on. Like all the
other 16K RAM packs (withthe
exception of the Taurus) the
Memotech one uses 4116 in-
dustry standard RAM chips and
the whole assembly has a very
professional feel to it. The
4116 RAM chips are each 16K
bytes by one data line, and so
eight are needed for a 16K
RAM. But these chips whilst
popular are not best suited for
the latest micros. They need
not only the usual 5 volts to run
thembutalsoa -5 Vand12 V
supply. Makers had thus been
waiting for the new 64K-by-
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one chips to come down to a
reasonable price for these only
need a single 5 V supply, draw
very little current, and you need
only eight of them for a poten-
tial 64K bytes of memary!

Memotech were the first to
use these new 4564 chips,
soon followed by others such
as Downsway. Both the
Memotech and Downsway
larger memory packs are almost
identical to look at as their 16K
counterparts. The major dif-
ference between the
Memotech packs is that the so
called 64K version has four
switches visible in its rear
which allow you to switch out
the area between BK and 16K
in the memory map in 4K
blocks. This is an excellent idea
and | hope other manufacturers
will follow this lead.

The microprocessor in the
ZX81 (the ZBOA) can only ad-
dress 64K of memory and the
first BK of this is taken up with
Sinclair's ROM (ReadOnly
Memory) containing the soft-
ware fo run the machine, pro-
vided the BASIC and so on.
Therefore the very biggest add
on memaory can only be 56K,
and it was rather misleading df
Memotech to refer to it as a full
64K RAM pack. To confuse
matters, many other manufac-
tuers copied Memotech's use
of the term ‘64K RAM pack’
just in case you though the
Memotech one was biggerl
Both the Memotech and
Downsway 56K packs can be
obtained by part exchanging
your 16K RAM. Memotech give
you three months to return your
16K Memopak for an upgrade,
whereas Downsway seem hap-
Py to consider any 16K RAM in
working order in part exchange.
In use the big RAM packs are
identical; giving 16K or RAM
for BASIC programs, the top
32K area where you can store
data, arrays, etc, and the 8K
space between BK and 16K
where machine code can be
run, or programs or data can be
stored for transference bet-
ween programs (this area of
memory remains intact after
NEW or after loading another
program). It is important to
remember, though, that with
one of these bigger memories
you have mapped all the
available memory space leaving
none for other add-ons to use
such as character generators,
sound boards, or memory map-
ped I/O0 ports, Only the
Memotech allows you to add
something between 8K and
16K, but many add-ons are
mapped in the 32K region and
are thus not usable.

The RAM pack from Taurus
offers the unique facility of

56

The RAM pack and toolkit from Taurus.

either being a 16K RAM or a
14K RAM with a 2K monitor on
EPROM (a form of ReadOnly
Memory). Unlike all the other
RAMs the Taurus fits to the
ZXB1 with aribbon cable and is
contained inside a black plastic
covered aluminium box. There
is a switch on the outside of the
box to switch in and out the
maonitor facility. Because of the
use of a ribbon cable to connect
this RAM pack it is free from
any problems of poor contact
and wobbling. If you are in-
terested in serious programm-
ing using machine code, then
you may find the Taurus
monitor very useful. | found
some of its capabilities almost
awesome, and nearly all of
them very useful. Briefly, the
monitor allows you to do hex-
adecimal arithmetic, set/clear/
or display breakpoints, copy
data from one area of memory
to another, do decimal to hex
conversion and vice versa, fill
an area of memory with a cons-
tant, move the contents of one
area of memory to another,
read/ write a port, display the
state of the registers, display
the contents of DFILE DFCC

VARS and ELINE, write a REM
statements of any length,
tabulate the contents of
memory, reset the stack
pointer. . . and more. To give
an idea of its capabilities, |
wrote a REM statement of
2048 dots with one command
to the monitor and filled the
REM with the entire 2K of
memory used by the monitor
with another simple command
— all in a matter of seconds.

The usual method of typing
in 2048 characters and running
a FOR/NEXT loop to load the
data into memory seems
ridicously slow by comparison.
The RAM pack part of the
Taurus uses the less well
known 2118 low power RAM
chips. The RAM performed
perfectly well, but | did have a
reservation about the availabli-
ty of the chips should anything
ever go wrong.

Finally, a new RAM pack has
just come into the market and is
manufactured by Plessis Elec-
tronics. It has been introduced
at the wvery low price of
£19.95, undercutting the
cheapest other RAMs by up to
£10. It comes in a black plastic

ZX COMPUTING AUG/SEPT 1882

box similar to Byg Byte's, but
about half the size. Like the
other RAM packs it has a gold
plated edge connector, and
does not buzz when being used,
Plessis seem to have succeed-
ed in producing a reliable ‘ng
frills" RAM pack which works
well and is at a rock bottom
price (in fact one wonders how
they are making a profit). |
would have preferred to ses
Plessis use a foam strip to
reduce the chance of wobble,
but that being said | had no pro-
blems with programs crashing
either due to wobble or
overheating.

In terms of value for money
the Plessis must take the prize,
although by the time this
review appears no doubt other
RAMs will have been brought
down to about the £20 to £25
mark. The Byg Byte worked
well but was rather large than it
needed to be and at around £30
had little to recommend it over
the Plessis at about £20.
Sinclair have just brought tha
price of their RAM pack down
to about £30 too, and are no
doubt partly responsible for the
low price trend which began
around the time of the Spec-
trum'’s launch. But even reduc-
ed in price there is little to
recommend the Sinclair offer-
ing either for it is still more likely

to overheat than the othersand

mekes an annoying buzzing
sound. The Downsway 16K
RAM is a very neat, small one
and fits very firmly onto the
ZXB1. Itis still worth consider-
ing at around £25 as a strong
competitor to the Plessis, and
may of course be cheaper soon.
Their 56K RAM pack at about
£60 (£47.50 with a 16K pack
traded-in) is good value and

|
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ome £20 cheaper than its
Memotech rival. However,
here's no denying that the
\lemotechs are the best-styled
ond best made RAM packs on
e market.
It's questionable whether it
s appropriate to put a Rolls
foyce add-on onto a Model/ T
any-colour-as-long-as-its-
Jack) microcomputer. The on-
¢ real advantage of the larger
Memotech (apart from its
ooks) was its facility to switch
ut the 8K to 16K area in 4K
Jocks. The 16K version, whilst
zautifully made, seems to
"ave little which would entice
meto pay twice the price of the
fessis. The Taurus RAM pack
smainly of interest because of
sintegral montior on EPROM.
The version of it as just a 16K
4M pack at about £46 really
nesn't seem competitive. As
e monitor is also available as
wt of an BK EPROM board
napped between 8K and 16K)
imay be better to buy it in this
‘am, or on cassette,
At a guess | would say that
e 16K RAM pack prices will
uw level out at about the £20
2E30mark because at the pre-
unt prices of the components
molved and the companies’
werheads they .cannot
ulistically be expected to br-
i the prices any lower. What
e may see is a still further
ip in the cost of the 64K
M chips and as a result a
\ip in the cost of the 56K
| fAMs, too. In fact these bigger
#Ms may become almost as
a8 as the 16K ones! In the
|nd it boils down to asking
puself how much memory
wneed (16K /s a lot) and

what facilities, and then chos-
ing a RAM pack which is in your
price range and which hasn’t
been reported to have any ob-
vious problems.

Byg Byte 16K RAM pack,
£31.95. From Caps Litd, 28
The Spain, Petersfield, Hants or
from Phoenix Marketing,
Oaklands House, Solarton Rd.,
Farnbourough, Hants.
Downsway RAM pack, 16K
£24.95, 56K £69.95 or
£47.45 with a 16K in part ex-
change. Downsway Elec-
tronics Ltd., Downsway
House, Epsom Rd., Ashted Sur-
rey or from Buffer Micro Shop,
374A Stretham High Rd., Lon-
don SW16.

Memopak 16K £39.95,
Memopak 64K £79.00 or £65
with a 16K Memopak.
Memotech Ltd., 3 Collins St.,
Oxford.

Plessis RAM pack £19.95.
Plessis Electronics, Castle
House, Old Rd., Leighton Buz-
zard, Beds.

Sinclair 16K RAM £29.95.
Sinclair Research, Freepost,
Camberley, Surrey.

Taurus RAM pack and monitor
£54.95, just 16K RAM
£45.95. Taurus Computer
Design, 47 High St., Baldock,
Herts.

My thanks are due to Buffer
Micro Shop who lent me the
Downsway RAM packs and
allowed me to refresh my
memory of the Sinclair offering.

RAM pack prices are falling so
rapidly it is likely that some of
the above prices will be out of
date. You are advised to check
the advertisements in this issue
of ZX Computing to get the
latest prices.

Price buster

Just as we were going to press,
EconoTech announced a 'no
frills’ 16K RAM pack for £19.95.
At the time of release, this was
one of the cheapest 16K packs
on the market.

‘Nofrills’ is anaccurate descrip-
tion for this small, slim unit. As
can be seen from the
photograph, it is a bare board,
with a standard edge connec-
tor. The first prototype unit the
company supplied us with did
not work, but the second unit
we received performed
faultlessly.

Neat and compact (it
measures only 2 % x 3% in-
ches), the unit uses 16K NMOS
dynamic RAMs, saving both
power and space. The memory
chips are industry standard
4116s, and power is produced

by the Sinclair power pack via
the edge connector +9 V line
and the internal +5V
regulator.

The EconoTech 16K module
plugs directly into the expan-
sion port on the ZX81. It fits
snugly against the back, and is
self-supporting, thus avoiding
the wobble which Sinclair
packs exhibit. The unit comes
with a six month guarantee. It is
available from EconoTech, 30
Brockenhurst Way, London,
SW16 4UD, for £19.95 plus
£1.50 P&P.

B

ATRREL Ra v

The EconoTech 16K ‘no frills* RAM pack.
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Graphics

Weaving o
tangled web

Jules Antoin Lissajous, a French
physicist who lived from 1822 to
1880, made a study of the movement

articles under the action of
iodic motions, acting at right
angles to each other. He discovered
that bodies moving in this way trace
atterns as they dance
other. This program by
Frazer Melton of North Kelsey shows
you what Lissajous discovered.

STERP Sae

a2

intricate
around eac

STEP 175

'. R :

L ®
- s l'

-

=TEP 258

0]
am® n

e

"™

i o

The PLOTted point in this pro
gram traces out the path of the
sum of these periodic motions
The figure can be used in &
number of ways. One way is to
compare two frequencies. |f
they are the same, the program
will draw a circle. If they are dif-
ferent, the number of points
where the curve touches eithe
the vertical or horizontal edge &
the ratio of the two frequencies
If f1 is the known frequency
then the unknown frequenc
(f2) is equal to the number of
times the curve touches the ver
tical edge of the confining box
multiplied by the known fre
quency.

We have two versions of the
program here. The first one
(program one) allows you
enter your own choice of STEP
and X and Y frequencies
STEPS should be around 50 or
more if the X and Y frequencies
are in single figures, and cof
respondingly more as the size ¢!
the frequencies increases. The
higher the step number, the
greater the resolution of the fina
figure.

Try these sample values:
X
STEP Y FREQUENCY FREQUE

50 1 1
60 2 1
60 3 4
60 5 2
80 1 2.5
600 13 26.5
300 7 4

You can change the 30 in ling
100 if you find you are running
out of memory.

Try the following sample
values:

X
STEP Y FREQUENCY FREQUE
50 1 1
60 2 1
60 3 4
60 b 2
80 1 25
600 13 26.5
300 7 4

You can change the 30
line 100 if you find you ar
running out of memory.

The second program (PRC:
GRAM TWO) chooses the two
frequencies at random, bst
ween one and 20. The st
size is set at B00 which
although fairly slow, ensure
that a detailed curve is drawn.

If you don’t have a printg
or you don't want to save an
of the figures on paper, omil
lines 115 and 117 in each pr-
gram. You may like to add:
delay loop (such as for J equék
1 to 300 NEXT J) before th
program RUNs again.
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STEFP =006 Y 1S5 X 20
]
'l " » -] nl
B ] = =
- -
= & =
& ] = ]
= = ) =
- am -
= [ ] ] -
] = a ]
— 2w - L aw =
PROGRAM ONE:
1 REM LISSAJOUS SKETCHPAD
28 REM BY FRAZER MELTOMN
380 PRINT "INPUT STEPS"
4@ IMNPUT S
S8 PRINT S." INPUT Y FREGUENCY
55 INPUT Y
7@ PRINT ¥.;°* IMPUT X FREGUENCY
8@ INPUT X
85 CLS
87 PRINT “STEFP ;5. W EETYaR T
X e
9@ FOR A=0 TO Z*xFI STEP ZxPI-S
100 PLOT 28*5SIN (A*Y) +30,20:C05
IREX) +20
116 NEXT A
11T INMPUT Us
117 IF Us<»""" THEN COPY
128 CLS
136 RUN

PROGRAM TWO:

1o
20
40
506
7O
=0

REM
REM
LET

AUTO-LISSAJOUS
MELTON-HARTNELL

S=500

LET Y=INT (RNDx*20) +1
LET X=INT (RND*20) +1
- PRINT *"“STEPRP “;S5;" Y

108 PLOT 20*SIN
(A¥X) +20

110 NEXT A
INPUT Us

IF Usc>"" THEN COPY
cLS

RUN

B e 2
gE-~ld

&
5
2
3

01... \‘--; LY

e
90  FOR A=0 TC 2%PI STEP 2:PI. S
(A¥Y) +30. 20 xC0S

h
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Software

come in, Captain Kirk

several versions of the classic Startrek game are now available
for the 2X81. Phil Carratt looks at two of them.

| thought it might be in-
teresting to compare the
‘Macronics’ and ‘Silversoft’
versions of Startrek. Incidental-
ly, if any of the ZX software
companies want to moan about
breaches of copyright, they
would do well to avoid Para-
mount Pictures Corporation,
whose copyright on all things
‘Startrek’ has been breached
by nearly all of them.

Startrek is a kind of up-
market ‘Hunt the Hurkle’ in-
volving the Known Universe,
made up of 64 gquadrants on an
B x B grid, containing a fair
sprinkling of those enemies of
democracy, freedom and the
Terran Way, the Klingons. In
the case of the Silversoft game,
various other races of in-
tergalactic nasties abound,
their exact characteristics
depending upon the level of
play.

The object of the game is to
roam the galaxy, zapping the Kl-
ingons, and hoping to come
across a friendly Star-Base
where you can restore energy
levels and perform repairs. All
that stands between the bad
guys, and peace-loving Earth (!}
is the Starship Enterprise,
bristling with Phaser and Photon
Torpedoes (or tornadoes, as my
11-year-old cousin called
them).

To help you navigate, you
are provided with a Short Range
Sensor, which shows you the
current quadrant, and Long
Range Sensors which give an
idea of what the surrounding
quadrants have in store. On the
Macronics game, thereis also a
very useful cumulative galaxy
map, showing where you have
been and what you have left
behind.

The Short Range Sensor pro-
vides the scope for attractive
graphics, and this is where
Macronics scores with a large
(8 x 24squares)display, and
clever use of the character set
to represent the Klingons and
the Enterprise. Also, the Enter-
prise moves on-screen when
warp drives are engaged.
Silversoft has an x B
display, uses "'K’* and "'E"’, and
has no moving parts!

The hyperspace jump from
one quadrant to the next results
in several seconds of black
screen on the Macronics.
Silversoft keeps the display on,

but takes much longer, and |
think their program would
benefit from the use of FAST
mode in this case. If you go ""off
the edge’ of the Silversoft
galaxy, you find yourself re-
entering from the opposite side.
With Macronics, ‘‘off the
edge’’ means a fatal error, but
more about user-friendliness
later.

The Enterprises’ weapons
systems consist of self-
targetting Phasers, and
Torpedoes which you have to
aim yourself. Silversoft have a
very clever computer to help
you with this if you ask for it.
These computer-things get
everywhere! With Macronics,
you have to do the work
yourself, but you do get to see
the torpedoe path displayed
graphically on your scanner,

Of course, the Klingons

don’t give you free hits, and
they can damage any of the
Enterprises’ functions, and
even destroy the ship if your
shields are low. Macronics also
have nasty things called
‘“Sabatures’’ (sic) who cause
extramayhem. Somuch for any
hope EZUG had of using the
ZX81 to teach spelling.

That's about it except for a
couple of brickbats for
Macronics. Firstly, there ap-
pears to be a bug. The program
seems to fail to reduce the
count of Klingons left if you
happen to paste one with a
torpedo rather than with
phasers. Perhaps a ‘‘sabature”’
got at the listing. Secondly, to
select a function, the player has
to input a number. Any keying
error causes ‘‘That was the
self-destruct button’’ to be
displayed, and the game to end.

This is all a bit frustrating when
a game may take two hours,
you have no chance of winning
if you use torpedoes, and a
NEWLINE in the wrong place
may result in the destruction of
Life As We Know It. Silversoft
displays all the input options
on-screen, and input is correct-
ly ‘mug-trapped’.

In summary, the Macronics
game, is faster, has better
graphics, but also appears to
have the bug | mentioned [at
least in the copy | used) and
tricky input. The Silversoft
game is more robust, has dif-
ferent levels of play, but re-
quires more patience, which is
in short supply with youngsters
raised on SPACE INVADERS.
Despite all these comments,
either game will result in hours
of fun, and another hooked
“Trekkie"".

come in,
Captain 1K

J.K. Greye seem to specialise in games with high graphics
contents. Phil Garratt investigates their "Gamestape 1".

Of the ten 1K ZX81 games
on this tape, only three -
SIMON, CODE and CRASH
LANDING — are without
graphics.

SIMON is the ZX version of
the ‘‘repeat the bleeps and
flashing lights’’ toy which was
the computer plaything before
pocket Space Invaders invad-
ed. A sequence of names of col-
ours is flashed up, which then
has to be repeated. If you getit
right, the sequence grows, and
is also displayed for a shorter

time. This is a well
programmed wversion of the
game.

CODE is a limited version of
Mastermind (or ‘Cows and

Essential Software and Artic Com-
puting shared a stand at the IPC
Computer Fair. This jolly bunch are
fback row from laft) Richard
Turner, David Clipp and Antonia
Cacil. In the front row: Justin Shar-
ma, Linda Clipp and Jeremy Lane.
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Sample printouts from J. K. Graye's
“GAMESTAPE 1
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Bulls' tq pre-computer
Veterans) where the player has
10 guess a four-digit number,
They've done well 1o fit it into
1K, and | found it quite hard
sIncemvusualatrategydoesn'x
apply when duplicated digits
are now allowed .

CRASH LANDING is a stan-
dard lunar lander program, and |
Was disappointed to find that,
having crashed, | wasn't told
what size crater | had madel
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Of the graphics games, KL-
INGONS and ASTEROIDS are
pretty much the same program:
YoumovevcurshipIefmrright,
and the opposition scroll steadi.
ly up towards you. The dif-
ference (1) is that you have to hit
the Klingens, but miss the
Asteroids. UFQO has another
twist. The flying saucers stay
Put, while vyour laser base
speeds automatically from left
to right, and you have to judge

the correct moment to fire a
missile. Similarly with
BOMEBER. You have to decide
when to release the payload to
hit the dam, and your bombing
runs gets shorter as your aim
improves.

ARTIST is a standard plot-
ting program, allowing you to
draw with pixels directed by the
cursor controls. A COPY state-
ment is built in, so it is possible
10 copy the screen onto the

printer without stopping the
program. KALEIDOSCOPE pro-
duces a random symmetrical
pattern with pixels winking on
and off. Hypnotic stuff.

The last program on the tape
is GUILLOTINE, which is a two-
player hangman game with a
guillotine instead of gallows.
You can guess what happens if
the player loses. Thank
goodness it is not in colour. |
was very impressed with the




i
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The team from Macronics at a re-
cent computer show. They are
(from left] Ken Macdonald, Ron
Bissell, James Steventon and
Jonathan Cranston.

amount which had been packed
into 1K on this one.

Clear and simple instruc-
tions are given for each game,
and | had no problems with
loading. | found no errors in any
of the programs, and they in-
cluded ‘data wvalidation’
routines where possible. For
example, in ARTIST you
couldn’t plot off the screen, and
similarly you couldn’t go off the
edge in KLINGONS and
ASTEROIDS. | would hope that
most new ZX81 owners would
soon be writing their own Lunar
Lander and Mastermind games,
but if they are in a hurry to see
what their machine is capable
of, then this tape provides ten
good examples.

Always daring to brave the dangers of deepest ZX Space,
Jim Robart takes on the might of Artic's Galaxians.

My first reaction to the title
page, was ""Wow''. The ZX
GALAXIANS opening frameisa
stunner. My first reaction to the
appearance of the program
when running, a maob of the let-
ter V hovering ahead, a vaguely
man-shaped thing (the
‘spacecraft’) built of standard
graphic symbols underneath,
was a disappointment.

| had not reckoned on the in-
telligence of the Galaxians
themselves. “This is simple,’’ |
thought, and proceeded to be

wiped out with a miserable
score of 20, for hitting one, and
one only swooping Galaxian. |
decided to concentrate a little
more, and after five games, had
managed to score as 'high’ as
80. | soon learned that swoop-
ing Galaxians were to be
feared, and they seemed
almost impossible to avoid.
From time to time my program
crashed, if | was holdingdown a
key when a new man was made
available, but | imagine (hope)
this wasa quirk of my particular

tape, and not a general fault in
the program.

ZX GALAXIANS runs en-
tirely in machine code, and
needs 4K. The program listing
consists of a screen-long REM
statement, a SAVE line, and a
RAND USR line. The program
runs itself after taking about a
minute and a half to load. If it
crashes, GOTO 20 will get it
running again. The title page is
deleted by touching any key.
The 6" key moves you left,
8" moves you right and you

fire by touching the *'0"’. Points
are scored by hitting Galaxians

in formation (10} or when
swooping (20). Despite the
graphics, which are more

Sinclair’s fault than Artic's, this
program — written by William
J. Wray — provides a good
emulation of the arcade game.
If your nerves can stand an at-
tack of swooping graphics
symbols, buy it for yourself as
an early Christmas gift.

Artic's Galaxians swoop:

Uy g
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Q If you've ever struggled with a personal or business
‘Q decision — and who hasn’t? — you can appreciate the

power of DecisionMaster, the new decision-making

*Oe Qﬁ g computer software from Syntonic Software Corporation.
e‘) & & Decision-making is an important part of our lives. We're
00 qq- *s*"b faced with decisions on how to run our businesses, how to spend
A& our money, how to do our jobs, how to care for our families. In the
& & ' = b = :
) final analysis, it is our ability to make good decisions that will
4 : .
o@' determine our happiness and success.
& Yet most of us make the maijority of our decisions with little or no

thought! Few of us have a system for analyzing the factors that affect our
decisions — even when those decisions may change the course of our lives.
\ DecisionMaster — one of the most powerful and unique tools available to an
g individual — was designed to change all that. It gives you access to business’s most
% sophisticated decision-making theories. How does it work? Once you select the type of
Q decision you wish to make, the program will utilize one or more of the basic sequences
which are based on these decision-making theories (weighted factor analysis, Bayesian
analysis, and present value analysis). You don’t have to know anything at all about these
theories because they are built into DecisionMaster’s algorithms! You will be guided smoothly
through each sequence by instructions on the screen, entering data relevant to your decision.
DecisionMaster does the rest!

How will DecisionMaster improve your decisions? It lets you determine the relative importance
of the factors that affect your decision and compare these factors for each choice confronting
you. It lets you examine your choices in the light of possible different future. It lets you consider
the time value of money when making investment decisions. As a result it gives extraordinary

|

:;g‘r;fz power, accuracy and clarity to your decision-making process.
when Once you use DecisionMaster, you'll never make another decision without it! El;éﬁf £29.95
e the
e SUPERSCRIPT
Villiam Using your SUPERSCRIPT Modified SCRIPSIT* Word Processor and a compatible printer, you
ggfncf can now underline, boldface, insert text during printout, slash zeros, set type pitch, subscript
B0 £t and, of course, superscript! You can even read your directory and kill files without ever leaving
olf a5 SCRIPSIT*. PRICE £25.00
DISK

MASTERDIRECTORY

L Wasn't it yesterday you threw the cat into the washing machine because you couldn’t find where

you had put the last Adventure game you had saved or was it that you gave your mother in law
the leftover curry because your three year old had mixed up all your data disks and now you
don’t know which one is which. Well cheer up MASTER DIRECTORY is here. The M.D. is a
storage program that reads the files on your disks, stores the name, extension and even records
the free space on each disk. All you do is number your disks. You can use it alphabetically or
search for name and ext search for free space. Store 5000 files or 320 disks.

Requires one disk drive. EI%EE £21.00

SEND 75p FOR FULL CATALOGUE

| (Refundable against purchase) PLEASE SUPPLY..............cooocooer

i DEALER ENQUIRIES WELCOME
; | ancloss a cheque/PO for£............. mode payable to
& ANGLO AMERICAN SOFTWARE ANGLO AMERICAN or debit my
S 138a Stratford Road, Sparkhill
B Birmingham B11 1AG  021-771 2995
% ALL PRICES INCLUDE VAT & POSTAGE -

24 Hour aniwering servics

- on 021771 2995 for Access arders.
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ZX80 Programs

ZX80 owners find that there is still a lot to be learned about their
machines even after having them For a year or two. Some ZX80
owners have even formed a society to preserve their machines

from the onslaught of new ZX computers from uUncle Clive.

J. Calderwood of Ballymoney and Fred White from Borrowash, are
two Z2X80 owners who believe the computer is far from nast its
peak. And they've sent us these splendid programs to prove it.

J.R. Calderwood challenges two

players to this game, which uses
a 1K ZXB0. The object of “"Seek”
is to occupy the same position
on the playing area as your op-
ponent. The player moving onto
his opponent’s position is
awarded points depending
where on the playing area they
are. For example the top of the
area is less wvaluable than the
bottom. The right is slightly
more valuable than the left.

The two playing positions are
set up at random in lines 55 to
60. This position is printed outin
lines 260 to 325. The players are
shown at this time inside a 10x10
grid and can move around using
keys 5,6, 7 and 8. Movement be-
ing in the direction of the arrows
printed over these numbers.
After each key is pressed
MNEWLINE must be pressed. The
number of squares a player can
move at a time is limited to a
maximum of 10. In fact it wil
almost always be less than this
because of the effect of line 130.
This line reads the value of posi-
tion 16414 and if greater than
200 moves out of the loop allow-
ing no more input during that
turn. As this register is in-
cremented 50 times a second
and works in modulo 256 it can
be seen that during any five
seconds there are just four
seconds during which input will
be accepted. It is surprisingly
difficult to judge when inputs
will again be accepted. An input
of 0 will end the turn.

Although the playing area is
shown as a 10x10 square it is
possible to move around outside
this area. The computer will
keep track of your movements
but will not print your position,
yvou will need to remamber it for
yourself! This gives you the op-
portunity to attack your oppo-
nent from hiding.
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ZX80 Programs

M6 LETZil) =0
;g". 17 NEXT |
118 FORI =1T010
Es 120 INPUT Zil)
130 IF PEEK(16414) .~ 200 THEN GOTO 150
135 IF Zil) = 0 THEN GOTQ 150
140 NMNEXT |
are 190 FORI| = 1TO 10
ts 180 IF Z(l) = 5 THEN LET A(B) = A(B) - 1
t 185 IF 2{I) = 8 THEN LET A(B) = A[B) + 20
. 190 IF Z(1} = 7 THEN LET AI(B) = AIB) - 20
200 |IF Zil) = 6 THEN LET AIB) = A[B) + 20
210 NEXT |
220 IF NOT Al1) = A{2) THEN GOTO 250
230 LET PIB) = PI(B) + Al2)
235 CLS
240 GOTO 55
250 CLS
260 PRINT *“.......... =4
265 PRINT .’
5 PRINT “SEEK™ 2ZI0 FORX =1TO 10
10 DIM P(2) 275 FORY =1TO 10
20 DIM Z(10} 280 LETZ = (20X -1)) + ¥ + 5
0 DIM A2) 285 IF NOT A(1) = Z AND NOT A(2) = Z THEN PRINT" 4
0 LETB =20 290 IF A(1) = Z THEN PRINT CHR%(148):
85 two 50  RANDOMISE 300 IF Al2) = Z THEN PRINT “*".
h uses 5 FOR|I=1to2 310 NEXT Y
Seek” 60 LET All) = RND{195} 315 PRINT .~
Jsition IF All) ~ 6 THEN GOTO 60 316  PRINT .
ur op- 65 IF NOT (iAll) - 6)/10= ({{A(l) - 6)/10)/2)*2 THEN 320 NEXT X
] onto GOTO 60 325 PRINT “........."
n g 0 IF Al1) = Al2) THEN GOTO 60 330 PRINT “SCORE";CHR$(148):P({1);"**":P(2)
nding 80 NEXT I 350 LETB =B + 1
) they 9% GOTO 260 360 IFB .~ 2THEN LETB = 1
of the "5 FORI=1T0O10 370 GOTO 100
N the
ightly
g Mars Landing enter units of burn up to six. In-  so much vou crash. reaching a height of 15000. A
1S are puts of seven or above are used With experience, the 60 units  warning is given when you are
55 to to abort the landing, if you lose  of fuel (line 46) will prove maore running out of fuel. ¥You can on-
utin From Borrowash, Derby, Fred vyour nerve. An input of 0 will than adequate to both land and ly land once. If you want to be
S are Whittle sends us this program  give you one unit of free fall. The  take off again. Yes, you do have able to land more than once,
0x10 which also fits within the 1K on  units of burn are calculated in to take off again. delete (AND NOT F equals 2) in
iging a ZX80. terms of acceleration so an input The program will not allow _line 180, but this will also mean
1t be- The screen shows the of, say, four is equivalent to four  you to input more burn than you;, you cannot enter one to both
roOws spaceship landing with a twos, of 16 ones, hence high in-  have time left, use more fuel take off and land again in the
DErs, magnification effect when you puts save fuel, but beware of than you've got, or free fall while  same move. Therefore, the only
si‘;_ﬁg drop below 600 feet. You should  trying to save fuel, and entering landed. You leave orbit by effect is to reduce fuel.
can 20  PRINT "MARS LANDING GAME" 160 |IF C\O0THEN GO TO 320
o a 25 PRINT “TO LAND REDUCE BOTH SPEED AND HEIGHT 166 LET D=D**2
will TO \ 20" 170 LETB=B — 15D
this 30 PRINT “HIT NEWLINE" 176 LET A=A — B*D
130. 35 INPUT E$ 180 IF AN20 AND B.20 AND NOT F=2 THEN GO TO 275
0S}- 4 CLS 186 IF ANO THEN GO TO 295
han 42 LET A=10000 180 IF C~.20 THEN PRINT “FUEL LOW"
oWy~ 4 LET B=500 192 GO TO 60
that 46 LET C=60 195 PRINT “NOT ENOUGH TIME”
in- % LET F=1 200 GO TO 75
ond 60 LET ¥ =18-A/600 215 CLS
can 65 |IF ANG00 THEN LET ¥=17 — A/35 220 PRINT “YOU HAVE LEFT MARS ORBIT"
five 70 IF A,~15000 THEN GO TO 215 225 PRINT "ANOTHER GAME?"
irt) 5 FORX=1TOY 230 INPUT G$
will 80  PRINT 235 IF G$="YES" THEN GO TO 40
gly 85  NEXT X 245 PRINT “END OF GAME"
uts 90  PRINT * “,;"HEIGHT ":A 250 STOP
put 9%  PRINT “,;""SPEED";B 275 PRINT “LANDED — NOW LEAVE"
. 100  PRINT * talFUEL 4 280 LETF=2
IS 105 PRINT “ “.i"INPUT BURN ~ 7" 28B4 LET A=0
s 115 INPUT D 286 LETB=0
e 120 CLS 2% GO TO75
vill 125 |FD.”6 THEN GO TQ 225 295 PRINT "CRASHED"
s 130 IFD=0AND A .70 THEN GO TO 305 300 GO TO 235
:”- 135 IFD="* AND F=2 THEN GO TO 75 305 LETB=B+19
ar 140 IF 2*D .~C THEN GO TO 320 310 LET A=A — B
p- 145 IFB=0THEN LETB=1 315 GO TO 180
0- 150 IF D ~{2*A}/ABS(B) AND NOT F=2 THEN GO TO 195 320 PRINT “NOT ENOUGH FUEL"
185 LETC=C — 2*D 325 GOTO75
32 T —
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If you have 16K, it will allow
you to load ZBO code from
various sources and disassem-
ble the code into understan-
dable formn. When he was work-
ing on the program, Mike soon
discovered that 1K would not
allow a full disassembler to be
written, whichis not surprising.
Therefore, the program given
here does not print mnemonics,
but does group the code into

separate instructions as

follows:

Addrass Code Mnamonic
(mot printed)

13D CD5200 CALL 0052

140 3EFF LDA, FFH

142 ca RET

The address of each separate
instruction is converted to Hex
and the code for one complete
instruction is then printed. This
renders the code into an easily
understood form.

Program Design

The ZB0 OP. Codes were
grouped into tables, according
to whether they were two,
three or four byte codes, the re-
mainder being one byte codes.
The tables so produced were as
follows:

Machine Code

Table 1 Table 2
2 byte codes 3 byte codes
O6 OE 1016 01112122
18 1E 2026 2A 31 32 3A
2B2E 3036 C2C3c4aca
38 3EC6CB CCCDD2D4
CED3D6 DB DADCE2 E4
DEE6 EE FE EA EC F2 F4
FE FA FC

Table 3
4 byte codes
DD ED FD

These tables were then written
into the USR routine (see figure
1.) The op. code byte to be
decoded is POKEd into address
16514. The USR routine then
examines this byte and com
pares it with each look up table
in turn using the powerful Z80
CPIR instruction. If a true com-
parison in Table 1 (two byte
codes) is found, the BC register
pair is loaded with the value 2
(Hex or decimal) and the
machine code routine returns to
BASIC. With the ZXB1, the

Mike Biddell has produced a disassembler which
just squeezes into 1K on the 2X81. The main aim
of the program is to allow you, to uniock the
secrets contained in the ROM, so that you can
gain a working understanding of the routines

indside it.

value of USR is the contents of
the BC register pair and
therefore if the program RETs at
this stage, USR is assigned the
value 2. If no match is found in
table one, the code jumps to
table 2 ({three byte codes).

If a match is found, the pro-
gram Returns with BC, and
hence USR, assigned the value
3. Again, if no match with the
byte under scrutiny is found,
table 3 is examined, where USR
is assigned a value of 4. Finally,
if no match is found, the byte
must be a one byte instruction

and USR is unity,

The BASIC program, shown
in figure 2, calls the machine
code routine and carries out the
necessary decimal to hexa-
decimal conversions. Variable
W holds the USR value and
prints out ‘W'’ bytes of the code
to be disassembled. In this
‘disassembled’ form the code is
quickly and easily understood.

Entering The Program

Type in the machine code
loader shown in figure 3. This

loader allows code to be POKEd
into REM statement. (After
REM type in the letter A, 150
times, to reserve space for the
code.) Run the program and it
will print**16514 38", Thisin-
dicates the first letter A after
the REM. (The code for Ais 38.)
Now press Newline until ad-
dress 16520 is reached. The
machine code routine is now
entered in decimal values (from
figure 4). Newline is pressed
after each entry. When this has
been achieved LIST line 1 tosee
the REM statement with the

R R e s P T T T S R e e o T T e e R T N ST
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D

Machine Code

Il

Figure 1.
USR Routine (Hex)

Code Mnemonic Commant

lag240 LD A (NN} Address of storage byte for code to be
disassembled. Put byte into
accumulator,

210000 LD HL,00 Clear HL

0% ADDHL,BC Loads HL with address of start of USR
routine,

1600 LD D,00 ClearD

1E1B LD E,1B Hex

19 ADD HL,DE Point HL at start of table 1

011900 LD BC, 19 Hex Length of table 1

EDB1 CPIR Look for a match in table 1

2825 JRZ Jump if match found

1827 JR Jump ne match

00000000 NOP X 4 Work space

060E1018B

181E 20 26

2B2E 30 36

3B3ECECB

CED3D6DB Table 1 Two byte op. codes

DEEB EE F6

FE

00000000 NOP X 6 Work space

0000

010200 LD BC,02 Value of USR

co RET Return to BASIC

011A00
1E1A

19

ED B1
2824
1826
00000000
01112122
2A31323A
c2c3caca
CCCDD2D4
DADCE?Z E4
EAECF2F4
FAFC
00000000
010300
ca
010300
1E18

19

ED B1
280D

18 OF
00000000
DDEDFD
00000000
010400
ca
010100
ca

LDBC.1A
LDE, 1A
ADD HL,DE
CPIR

JRZ

JR

NOP X4

Table 2

NOP X 4
LD BC,03
RET

LD BC,03
LDE. 18
ADD HL,DE
CPIR

JRZ

JR

NOP X4
Table 3
NOP X4
LD BC,04
RET

LD BC,01
RET

Length of table 2

Point HL at table 2
Look for a match
Jump match found
Jump no match
Work space

3 byte op. codes

Work space
Value of USR
Return to BASIC
Length of tabla 3

Point HL at table 3
Look for match
Jump match found
Jump no match
Work space

4 byte op. codes
Work space

Walue of USR
Return to BASIC
Value of USR (1 byte code)
Return to BASIC

e e e e e e g T3 i N 5 Y e S e o o e St e e i S P

Figura 2.
BASIC Program

“DISASS"
1 REM “"MACHINE CODE"

10 PRINT “DEC. ADD.?"
16 LETT = 16520

20 INPUT V

22 LETA =

23 LETZ =1

24 CLS

25 PRINT "ADD.
26 GOSUB 900
40 POKET - 6, PEEK V
50 LETW = USRT

60 FORJ=1TOW

70 LET A = PEEK V

80 GOSUB 900

CODE"”

90 LETV = V+1
100 NEXT J
110 INPUT A%
120 IFAS = " " THEN GOTO 22
130 IFA$ = "N THEN GOTO 20
140 GOTO 110
900 DIM Zi4)
8056 LETS =1
910 LET X = INTI(A/16)
920 LETY = A-16*X
930 LET Z(5-S) = INT(Y + 2B}
940 LETS = 5+1
950 LETA =X
960 IFA>0THEN GOTO 910
970 FORI=1T04
980 PRINT CHRSI(Z{I});
981 NEXTI
995 RETURN

e P e e A e e NPT IR VI Swir e e e

values POKEd into it. (With the
ZX81, displaying the REM will
not cause a system crash.) If
you make an error entering the
code, simply press 'N'' (for
new address}) Newline, then
enter the address at which the
mistake was made (followed by
Newline). The correct value can
then be typed in.

The machine code loader is
now deleted (leave the REM
staternent) in the normal way.
The BASIC program shown in
figure 2 is now entered. The
dperation is very simple; when
run, the program requests the
decimal address in ROM or
RAM at which disassembly
should start. To test the pro-
gram, start at 16520 and with
each press of Newline, the pro-
gram will disassemble itself as
shown in figure 1. (Except
when it reaches the tables.) The

ZX COMPUTING AUG/SEPT 1982

program disassembles data
tables as though they were pro-
gram and there is some am-
biguity surrounding the four
byte codes. However, for the
most part, the program works
extremely well, rendering
meaningless code into under-
standable form.

The disassembler tends to
be self aligning, ie if you jump
into code at a data byte, rather
than an op. byte, it tends to sort
out the programming logic after
about three presses of Newline
and ‘tune in’ to the op. bytes.

The disassembler has
unravelled vast chunks of the
ZX81 ROM for the author and
should be an invaluable pro-
gramming aid for machine code
writers using only the 1K
machine and for whom, avail-
able 4K or so, disassemblers
are not a practical proposition.

Figure 3. 50 IFA% = “N" THEN GOTO 90
60 IFA$ = "R THEN GOTO 120
Machine Code Loadar 70 POKEA - 1, VAL AS
80 GOTO 15
1 REM (150 letter As) 90 INPUT A
10 LETA = 16514 100 GOTO 15
15 CLS 120 CLS
20 PRINT A;** "";PEEK A 125 FAST
26 LETA = A+1 130 LETV = USRiA)
30 INPUT AS 135 LETA = A - 1
40 IFA$ =" " THENGOTO 15 140 GOTO 15
T i e M o T S A S o Al 0, 5 W P Y e i o gt o g
Figure 4 MACHINE CODE ROUTINE (DECIMAL)
58 13 6L 33 pgp @p g9 22
il g 25 25 @1 25 P@ 237
177 L 21 2L 39 dg o By
i g6 W 16 22 24 3@ 32
34 Lp L5 LA 5L EE 62 198
g3 296 211 214 219 222 23¢@ 238
2h6  25h  @p e gp dp pf i@
¢ gz ¢g¢ 21 g1 26 gp 3@
26 25 237 177 Lp 3B 2, 38
il ¢ @@ fp 17 33 3
L2 L 5@ & 1gh 195 196 @2
20, 2ps 2@ 212 218 z2¢ 226 228
232 236 242 2uh a2s¢ 252 @¢ o
@ g ¢ g3 M 2@ @1 @3
A g 2L 25 237 177 L 13
2l 15 @@ p@ @p @@ 221 237
253 g @ g8 M ¢ gL o9
2p1 g1 g1 @p 2
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THE BOOK YOU'VE

BEEN
WAITING
FOR!

Examines and explains

every function

on the ZX Spectrum

Just £6.95

=
-~
'

[ololaleLolo Loyl
ZOTMNIZTNND
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Takes you through programming your ZX Spectrum from first
right through to such things as defining yvour own graphics,
READ/DATA, SCREENS, POINT and DRAW,

intertace
:L‘Fl ZC
44-446 Earls Court Boad
London W8 6EJ

Please send me the following

Pragrammung Your ZX Spectrum — £
I A sample issue of INTERFACE, :

by the Natonal ZX Us

Getung Acquainted
| 20 Simple Electronic Pro| gz
| Mastering Machine Code an your ZX81
| 34 Amazing Games for the 'K ZX81 £4
| 49 Explosive Games for the 1K ZXE' — f§ a5
| The Gateway Guide 1o the ZX81 azngd ZX80 — {6.45

lenclose atoalof £

MName . . TS

Address _ e

principles

MERGE,
THIS BOOK IS TOTALLY
CRIGINAL, IT [S NOT
BASED ON ANY OTHER
EQ PROGRAMS

NEW

User-defined graphics
chapter tells you how
to create your own
DOTMAN game!
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Book reviews

Caring for
YyOuUr computer

Reviewer Alex Heywood takes a selection of books from
ZX and computer library shelves and assesses their value
for owners of Sinclair computers.

DON'T (or How to
Care for your
Computer)

Written by Dr. Rodnay Zaks,
the leading light of Sybex,
who've published the book,
"DON'T" is designed to tell
you how to care for your com-
puter, and how to avoid doing

timum operating conditions for
their computers, Dr. Zaks says
to the home user: “‘Keep the
room comfortable for a human.
¥ our computer will like it, too."’
A simple statement, but one
which bears thinking about as it
may well suggest further think-
ing. If a room is too cold for a
human to work in, what is it do-
ing to the computer?

20 Simple
Electronic
Projects for the
Z2X81

This book, published by INTER-
FACE, who are well entwined
with the Mational Users’ Group,
is aimed squarely at the ZX

ey
SIMPLE ELECTRONIC

PROJECTS
FOR THE LX81

oy Shep

Phen Adams

things which could damage it.
In America many computer
manufacturers have been buy-
ing the book in bulk to supply
with their computers to
customers. They have
discovered that the cost of the
book is minimal compared to
the savings in service calls it
produces.

The book is aimed pre-
dominently at buyers of
business systems although
there is specific information
aimed squarely at home com-
puter owners, Each chapter
starts with a section headed for
the home computer user, and
although some of the advice
seems like common senseit can
well bear repeating.

In a section headed 'The
Computer Room’, which tells
commercial operators of op-

The advice on discs does not
apply (yet) to ZX owners,
though with the advent of
Clive's Microdrive it may well
do so. There are four specific
bits of advice given on warking
with floppy discs: Protect each
new diskette; insert the disc
correctly; follow the proper
power-up/power-down pro-
cedure; and inspect discs each
time they are used. We may
well find that advice invaluable
when the Microdrive becomes
available.

Overall this book is not aim-
ed at a ZX owner, but it makes
interesting reading, and could
well make you an expert at ad-
vising others on what potential
sins they are committing.

DON'T for How to Care for your
Computer), Dr. Rodnay Zaks,
Sybex, ISBN 0-89588-065-2.

owner, but also caters for those
who have computers other
than the ZXB1. Author
Stephen Adams, well known
for his construction articles in
computer magazines, and for
his reviews of ZX add-ons, lists
85 computers las well as the
Z2%81) which can use the pro
jects. Well illustrated with cir-
cuit diagrams and photographs
iplus a few rogue photos of
Atoms, BBC Micros and MZ-
80Ks) the book assumes no
previous knowledge on the part
of the person who will con-
struct the projects. Advice on
such apparently mundane mat-
ters as the correct way to
solder, and how to read resistor
colour codes, points out that
everybody has to start at the
beginning.

The projects are varied, and

to my inexperienced eye, seam-
ed to represent a range of pro-
jects, from the very simple to
the more complex. To give you
an idea of the kind of book it is, |
shall list the projects: Mains
operated 5 volt/12 volt power
supply; a monitor; a universal
gate; tape recorder control;
minitone; numeric keypad for
the ZX81; giant seven segment
display; score board; wheel of
fortune; analogue to digital
converter (A/D); light pen; shift
lock for keyboards; a cheap
thermometer lif you ignore the
cost of the computer!);
graphics — function — edit —
rubout key for the ZX81; the
movable ‘occupant’; “unbeat-
able'" burglar alarm; standby
power supply; mains supply
filter; a logic probe. The con-
tents also include a number of
diagrams of basic components
lalthough | imagine most of us
already have a pretty good idea
of what a loudspeaker looks
like), resistor and capacitor col-
our codes, and useful ad-
dresses.

If you are at all interested in
building peripherals for your
ZXB1, this is obviously the
place to start, The text and cir-
cuit diagrams are clear; the
photographs give you some
idea of what the project will
look like when completed; and
no prior knowledge is assumed.
20 Simple Electronic Projects
for the ZX81 and other com-
puters — Stephen Adams, In-
terface, ISBN 0 907563 11 2.

Fifty BASIC
Exercises

Published by Sybex, this 226-
page book by J. P. Lamoitier,
whose field of expertise is the
use of FORTRAN and BASIC in
business environments, is
designed for those who know
BASIC, but would either like to
improve their programming or
get additional ideas for pro-
grams — or both.

Starting with the inarguable
statement ‘the best way to
learn a computer language is
through actual practice’, Mr.
Lamoitier takes the reader
through a series of completely
explained exercises: statement
and analysis of the problem,
flowcharts, programs and ac-
tual runs. This format will help
yOou improve your programm-
ing.

gThe programs are carefully
and exactly coded. There is no
“it runs so we'll print it"’ think-
ing which appears evident in
some other books. Examining
the listings and reading the text
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will teach you quite a bit about
how to improve your programs,
even if you do not bother to
adapt all of them for the ZX81
or Spectrum. Programs in the
fields of mathematics,
business, operations research
and games, presented in vary-
ing levels of difficulty, have
been chosen for their ‘educa-
tional' value as much as for
their relevance to everyday ap-
plications.

Many of us who quite enjoy
programming, and have
developed a fair degree of facili-
ty at doing so, need ideas to
spark off new programs. This
book is a great source of such
ideas. Programs and other
items in the book include: The
purpose of a flowchart and how
to wverify one; a ‘flip-flop’
technique for branching; Arm-
strong numbers; conversion
from base ten to another base:
determination of a circle pass-
ing through three given points:
plotting a curve; calculationofa
definite integral; numerical
evaluation of polynomials:
sales forecasting; ‘Matchstick
Game’; Craps; topological sort:
linear regression; and the Eight
Queens Problem,

Overall this is a carefully
written book which, if studied
and the programs converted to
run on your computer, must
enhance your programming
ability,

Fifty BASIC Exercises, J. P.

Lamoitier, Sybex, 0-B9588-
056-3.
e e T s,

First Book of
Party Tricks for
the ZX81 (1K)

Published by Video Software
Ltd., this slim (26 pages)
volume should not be sneered
at because of its unimpressive
size or presentation. The pro-
grams are, on the whole,
original in concept and im-
plementation, and are
documented in great detail,
which helps a lot in trying to
work out what part of a pro-
gram does what.

The programs are: Shoot;
Sketch; Mame the Day: Train;
Onger-Wonger; Weather; UFQ;
Who Shot JR; Field Gun; and
Follow Hat. Ignoring the less
original ones, with titles such as
‘Sketch’, | decided to have a
look at the ones which showed
a truly creative approach to the
problem of squeezing a pro-
gram into 1K.

In SHOOT, you are about to
take a penalty, and the goal-
keeper is waiting for you. Press

70

any key to shoot and the goal-
keeping attempts to save your
shot. A running total of your
goals and his saves is kept by
the ZX81. The most interesting
thing about this program (apart
from the fact that you'd need to
be told what each symbol
represents, which is neither
surprising nor important) is a
line which saves a considerable
amount of space by using the
method the ZXB1 works out
logical expressions. The line,
350, reads: LET J = A + (S A
ORS = TORS (B + B)), which
changes the value of the A
which is assigned to J only if
one or more of the conditions
within the brackets are true.
TRAIN produces a little train
which obeys the "'8" [move
left)and "'8"" (move right) keys.
Fun to watch, but that's about
all. The program which follows

Personal
Computers
Handbook

This book is aimed at those who
are afraid of computers! At
least author Walter Buchsbaum
says so in his introduction, and
adds that if you are in this situa-
tion you are not alone.
" . . .mostpeoplein your circle
of acquaintances are (also) like-
ly to be, at least, a little afraid of
computers,” he claims. While
this introduction seems to have
little relevance to the balance of
the book, it does give Mr Buchs-
baum a chance to explode
some myths and misconcep-
tions about computers, in-
cluding discussing the exact
meaning of the word
‘intelligence’ when applied to

computer but is thinking o
buying one, and reviews .
number of small systems, in
cluding the TRS-BO and th
Atari 400, to show which ap
plications each machine bes
supports.

You'll find it an interestin
book, not least for the pro
grams (such things as ar
arithmetic guiz program, and ;
bubble sort) but for the over
view of the personal compute
market the book provides.
Personal Computers Hand
book, Walter Buchsbaum
Howard W Sams and Co., ISB}
0-672-21724-4.

The Explorers
Guide to the 2X81

Written by Mike Lord, guidin

it in the book, Onger-Wonger,
shows how to make the com-
puter draw its own pictures. In
this case, it draws an Onger-
Wonger bird which flies around
the screen in ever-decreasing
circles. Once you've run that,
you can use the program for
storing your own pictures as a
line of 'data’ as elements in a
string. The computer accesses
the string element by element,
and as aresult of whatit finds in
the string, draws the picture.
This program would usefully
serve as a subroutine in a much
larger program to set up the
starting scene.

First Book of Party Tricks for
the ZX81 (1K), Philip Smith,
Video Software, no ISBN.
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machines, and whether a com-
puter can be ‘smarter’ than a
person or display ‘talent’.

This matter firmly dealt
with, the book goes on to
describe ‘what computers real-
ly do’, leading through a discus-
sion of binary numbers to how
microprocessors work, and the
architecture of some common
memory chips.

As can be seen from the brief
discussion so far, this book is
somewhat different from the
others reviewed in this section
of the magazine. It assumes the
reader has some fundamental
questions about computers
which need answering, than a
need for an understanding of
how modern microcomputers
are constructed. The book is
clearly aimed at a person who
does not yet own a personal

light of Timedata, this book is
firmly in the tradition of The
ZX80 Magic Book, and The
Atorm Magic Book . . . only it is
much thicker than its pre-
decessors,

There can be no argument
about the value of the contents.
From ‘Converting other
BASICs' to ‘Building your own
16K RAM’, there is much to in-
terest and instruct the ZX81
owner. The only problem — ifit
is worth calling a problem — is
that there appears to be little
coherent link between the six
sections of the book. One
suspects Mr Lord simply got
everything he knew about the
ZX81, divided into six separate
piles, and then called it a book,

But no matter. The lack of
structure to the volume is rela-
tively unimportant, although it
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i5 a characteristic of earlier
Timedata books. The contents
are the most important
aspects, regardless of how
they are arranged. Several pro-
grams (including the waorth-
while simulation exercise in
which you have to run a com-
puter saftware store) are worth
the cost of the book alone,
while the hardware section is
sure to appeal to soldering iron
buffs. Adding an additional
keyboard, connecting a
monitor and overcoming spiky
mains are among the items
discussed in an expert manner
in this book.

The section entitled DIS-
COVERING THE ROM includes
a run down of many of the im-
portant ROM routines which
can be called by machine code
programmers. The LOAD and
SAVE routines are discussed

of a number of ZX books, and
we include the review here,
word for word as we received
it.

A couple of days ago a few
packages dropped through my
letterbox. They did (surprise,
surprise) all contain books.

Itis amazing what books can
do. They re-awaken interest in
the black-shelled object, which
just happens to be called ZX81.
There are lots of ZX81s lying
neglected in their boxes
because, frankly, there is
nothing else to be done with
them.

You do, however, have to be
careful with books; some of the
programs do not work. All of
the ones that | tried worked first
time — or were quite easy to
madify.

The first book which came
under my scrutiny was called

The next one | examined
was called Mot Only 30 Pro-
grams for the Sinclair ZX81.
This book is a collection of pro-
grams which show just how
much can be crammed into
Sinclair's tiny RAM chips. Most
of the programs are games. The
first one is a very basic pattern
generator, though a 1K
Draughtsis available later in the
book. The programmer, how-
ever, has to report to machine
code for this game to fit into
Clive’s magic chips.

They are written by a few
different programmers but are
all setout in the same way. First
there is a description of what
happens when the program is
run, After this, the structure -
or how the program is built — is
explained. Then there are notes
on running it and finally, the ac-
tual program,

and the action of the display file
is outlined. The major circuit
elements involved in producing
the display are investigated and
this leads well into the descrip-
tion of how to improve the pic
ture by connecting up a
monitor.

Allin all, this book will prove
a worthwhile resource for the
ZXB1 owner, with the ROM
and hardware information of
the greatest value,
The Explorers Guide to the
ZX81, Mike Lord, Timedata, no
ISBN.
T T | e AT IR

Out of the mouths
of 10-year-olds

Ten-year-old A. D. Lindsay of
Frodsham sent us in his review
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48 Explosive Games for a
ZX81. This book does not (as
you will have gathered from the
title) pretend to teach you pro-
gramming; it just has page after
page of great programs. Some
are real oldies, like 'NIM’ but
some are completely new, like
an adventure called 'Smugglers
Bold" which fits in to 8K RAM
‘81.

The programs are chosen, |
am told (it says on the back) to
illustrate a certain programm-
ing skill. There is, however, a
conversion table of PEEKs and
POKEs from the old ZX80 ROM
to the new BK ROM. This is
very useful when converting
27 ZX80 programs to run on
the B1. Many of the programs
need extra memory so | would
advise people with only 1K
RAM to leave this book alone.

The ZX81 Pocket Book is
much better than its ZX80
counterpart. Trevor Toms has
learnt from his mistakes and the
book now has more space-
saving hints and games. One
very useful routine which he
discovered was PAUSE 4E4.
This means that the computer
pauses until a key is pressed.

Getting Acguainted with
your ZX81 is written by Tim
Hartnell. This is probably the
best ZX81 book around
because it combines games
with tips. It contains over 80
programs. Many of these are
very short, but there are a few
good games. If "PRINT PEEK
16396 + 256 " PEEK 16397-
16509" is used as a direct
command, it will print how
many bytes of memory have
been usedinyour program. This

can be very useful if you have
only 1K RAM to play with.
There are a few graphics
routines which show just what
can be obtained with a six-line
program. These are listed under
titles such as Games and Data
Files. For someone with only
1K it is a good invastmant. Tha
book shows just how much can
be squeezed into the 81's mini
memory. If one has 16K, one
would be critical of some of the
games, though one could
modify to make them even bet-
ter.

Understanding Your ZX81
AOM aims to teach you how to
program short machine code
routines into your computer. It
contains 26 basic programs
and quite a few chapters.
Chapter Six examines the 8K
monitor in quite some detail.
This is written by Dr. Logan and
it is really for people with no
previous machine code know-
ledge. Those who have will be
very disappointed not to find a
complete listing of the ROM in
one place.

The ZX81 Companion is
written for people with the 16K
RAM pack. Without it, this
book is of no use. It is not a
“‘games’ book butrather alear-
ning book. Some of the
chapters are about saving and
loading machine code and the
ZX81 as an educational tool.

Chapter Four deserves a
special mention because it is
very good — “"Examining and
using the Monitor’ is its title
and it contains an almost com-
plete monitor listing.

{I shall give each book a star
rating, out of five):

49 EXPLOSIVE GAMES FOR A
ZKB! LR R 3

Written by Tim Hartnell, pub-
lished by Interface. £5.25.

NOT ONLY 30 PROGRAMS
FOR THE SINCLAIR ZX81 ***
Written by various authors and
published by Melbourne House.
£6.95.

THE ZX81 POCKET

BDUK L

Written by Trevor Toms and
published by Phipps Associates
£4.94,

GETTING ACQUAINTED WITH
YOUR ZXB81 *=****

Written by Tim Hartnell, pub-
lished by Interface. £5.95,

UNDERSTANDING YOUR
ZXB1 ROM ***

Written by Dr. Logan, published
by Melbourne House. £8.95.

THE ZX81 COMPANION ****
By Bob Maunder, published by
Linsac. £7.95,
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Twisting

and turning

One of the most common complaints about the
ZX81 concerns the 1K provided with the
standard computer. Skilful programming can get
around this apparent lack of memory as these
) programs show. L
You'll find that studying the listings will give you
ideas on how you can compress much more
program than you thought possible into

the 1K 2X81.

m

ing Graphics in the last issue of

Alley Driver

In Alley Driver, written by Said
Hasson of Worthing, you have
to drive a car down a constant
ly twisting track., Said ex-
plains: ““The idea for the pro
gram is not really original, |
know, but | think the way I've
done it in this game is. Instead
of scrolling the screen to give a
racing car effect, as you ex-
plained in your article on Mow-

ZX Computing, the car {an in-
verse 'H’}) races down the
screen. The effect, | feel, is
slightly smoother and faster
than using ‘scroll’.

'After each section is com-
pleted, the screen clears and a
new track appears. The pro-
gram supports a high score
feature, and after each game
will ask the player if he or she
wishes to have another game,
Prassing "Y' will produce a
new game."”’

1& LET H=CODE ""

2@ LET S=CODE "

32 CLS

4@ LET X=CODE "L"

S& LET R=COpE "=

5@ FOR N=CODE """ TO CODE =

7@ PRINT TRB R: "I =

82 LET R=A+ (A<COCE "' AND A) = 17@ MEXT N
SGN {RND-.S) + (NOT R} - (A=CODE " 188 CLS
! 19@ LET S=S4+M

9@ NEXT N 288 s0TO CODE =2

i2@ LET A=X 21a CLS ~

118 FOR N=PI-PI TO CODE = 228 LET S=54+n W
12@ PRINT AT N, X: E3@ PRINT .., et SCOR
13@ IF PEEK (PEEK 1623984+2S6isPEE =", 5, e e S
n_168328) =CODE "B’ _THEN GOTOD 210 248 IF H<S THEN LET H= :
1483 PRINT AT N-PI PI.A;:"$§".aT =ZE@ PRINT "HIGH SCoRE=";H, =H
LR e RY RBRINT™

158 LET A=x 268 IF INKEY3$="" THEN GUL 26

; 18@ LET X=X+ ({INKEYS$="@") - { TNKEY 27@ IF INKEY$="Y" THEN GOTO COC

E=""1") &

| M
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Sorting it out

This utility program, from Ann
Marshall of Coventry, sorts a
series of numbers (positive,
negative or mixed) into order.
When you run the program,
you'll get a prompt as the com-
puter waits for you to enter the
number of items vyou want
sorted. Enter this number, then

press NEWLINE/RETURN, and
then enter the items of data
one by one. Once they are all
in, the computer will sort
them, then print them in order,
numbering each one as it prints
them out. As it is now, the
computer sorts the numbers
into descending order. If you
want them in ascending order,
then reverse the ‘greater than
or equal to’ sign in line 130,

Permutating

Our third program, another cne
by Said Hassan, calculates
combinations and permuta-
tions. You are first asked
which calculation you want to
perform,

Lines 300 to 400 check
that the input figures are
numerical and lie within the
machine's capabilities. The
permutation of taking n dif-
ferent items r at a time is given
by the formula:

nPr=_nl
(-l
(nl is n factorial)

For example, consider five
different playing cards that
have to be arranged in groups
of three
n==5,r=3, and 5P3 = 60.

The combination of taking n
items r at a time is given by the
formula
nCr = nl

{n-rlr!

How many ways can three
book titles be selected from
five book titles?
8C3 = 10.

LA1@ PRINT e COMEINATIONS” .
PUY PERMUTAT IONS"
2@ LET A$=INKEYS$

3 IF A%s="" O0OR

Cy
8 FPRINT
20 GOoOAUB
e@ LET
7@ PRINT
52 GOSUB 3@
90 LET R=UAL
IF R<=}
FRINT TOOD
GOTO ra
PRINT
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M=URL N
INPUT R»

ME
THEMNM

“UOTHEN GOTO

s
o

3

(RE<>"P" AND ®~35

THEN GOTO =28
TIMPUT MT

GoTO
HIGH"

150

‘CALCULATINGY

THEMN GOTO 248

r.'.; R_; re - B 3

268

iRg;

HEN GOTO 386

LEN HN%
@t RAND NS X)) (=7

R RE-ENTER"

4 THEN RETURN
HIGH,. RE-ENTER"

LET Y=PI/PI
LET X=URAL
LET m=X
INPUT M
DIM BI(N+X)

cammin

L=

S

S@ FOR T=A TO MN+X-Y

6@ INPUT A (A)
2@ LET H;H+Y

190@ NEXT _

138 F3R 2 Tom )

=15 R =5+ i

i5a EE B(B) »=A(CY THEN =0TD 17
143 LET D=R(B)

1S@ LET AtB) =R C

15@ LET A(C) =D

170 MNEXT C

i@ NEXT B

19@ FOR B=xX TO A=Y

195 SCROLL _

=Zzdd PRIMT B-X+¥ 8 (E]l

212 HMEXT B

Getting primed

Our final 1K program in this
section is a way of getting
your ZX81 to earn its living
generating prime numbers.
When you run the program
you'll get a prompt. This is the
number of prime numbers you
want the computer to generate
for you. It will then proceed to
do so for you, printing them
outas it works them out. If you

ET XK=RPI-PI
ET Y =x4+X

E D= +X
CROLL

R I “H
MPU (o]

MO m-r--
I~

7

I
e

A4 DHDTHD

Bm

Fonn@nnuonn

D HHT T T MO T
MMM MMMmmmo 0

158
e

.

want a permanent record of
your computer in its prime,
change line 160 to read
LLPRINT D.

We modified the program
slightly to count the number of
primes it had generated, and
after running it over five hours
had only got to prime number
B030 (see printout). The
ZX81 was getting pretty hot
by then so we stopped the pro-
cess. A pity, as we'd love to
find out what the 10,000th
prime is.

S HEMY

73




Mathematics

LIning

Another improvement to
presentation consists of the ad-
dition of the following line:

1000 SCROLL

You must also amend any
PRINT in the main body of the

Finally, here is a progran
based on the preceding seg
ments of program which ac
cepts five numbers, adds then
together, and — as can be seel
from the print out below the
listing — prints thermn out attrac

praogram to SCROLL lie. line tively.
170).
- = = - 198 LET B=0
There IS.SOI‘IlethII‘Ig irritating 105 LET T=16
about a list of numbers display 112 foR J=1 70 S
in a tatty and irregular format. 132 LET B=B+A
Nick Godwin from Eyemouth, 15@ GOSUB 1@
Berwicks decided to do e DR
something about it. 158 LET X=5
g 199 GOSUEBE 10006
199 STOPRP _
Consider the following versions If you wish to enter decimal igég %ET}:X*,:‘DTR$ AL (XE) >
fh . & - s '-\_-H. LS JF rw
of the same sum: ;:;g:trsihn?m only want its @9009099 THEN LET X$="@"+xX%
ger printed in each 1950 FOR

99.089 99.09 case, add the following lines: lﬁi@ IF x4 SO0TO 1070
679.0734 679.07 1a5a NE}{:
) -2.00 1000 IFX= STHENLETX=.6 ;825 &
679 £79.00 1005 LET X=INT X+ .5) 1870 IF "L, THEM LE

186 -186.00 T Xg=xX$%+
46.009 46.01 Youmay wanttobeableto ja=a pRIN

269.087 269.09 enter either integer or non- Tasa RETL
12 —12.00 integer values, and to have
148 148.00 these printed in full, in which
981.08 981.08 case substitute the following

for th hol f brouti
2183.1644 21831644 1000 cboge. - | ouNne
The version on the left was pro- 1010 LET X$ =STR$ X
duced by the following routine: 1020 IF X$(1)=""." THEN LET
X§="0"+X$ =

100 LETE=0 1030 FORK=1TOLEN X$ Spy Time
:;g ::l\?PRUL:':l T010 1040 IF Xs{K)=""."" THEN If you ever decide to take part- ZX81! or ZX80 to its Limit.
130 LETB-B+A GOTO 1070 time employmentasaspy, your (published by Computer Publi
86 PR R 1089 NEAT K it ZX81 could help you get cations). After the listing ar
160 NEXT J 1060 LET X3 =X3 + '_D messages to and from enemy two sample messages; the firs
170 PRINT 1080 PRINT TABT - K:X$ territory. The following pro- produced by entering a ke
190 PRINT B 1089 RETURN gram for the ZX81 has been number of 193, the second by
199  STOP adapted from a ZX80 program entering 192.

You may wish to be able to
enter negative values, in which

in the book Stretching Your

into which, u:}f_cmursc, lentered case add the following line: = REM EMCODE ~DECODE
the values which | wanted to be 13 DIM BI(32)
summated. 1015 IF X (less than) O THEN IF 28 LET D=0
This is very untidy. X%(2)=""." THEN LET @ ;:-p INT “ENTER KEY NUMEES (&
To start dealing with the pro- X =X5(1}+"0" + X% o 133
blem, modify the program by (2 TO) +@ INPUT A _
adding or changing certain 4% IF A<e OR H:>123 THEN GOTO J
lines, as follows: You may wish to print only & . oyt s sy - g
the first n decimal places. For @ PRINT "ENTER HE?-“:E""E _To BE
105 LETT=16 example, the addition of the LJ"EED-.-:;LEF CTO S LETTERSS
140 LET X=A following lines would be BE IWOLT A
150 GOSUB 1000 suitable for cash (ie. two Ea EoE o 3 Noa
180 LETX=B decimal places): _:g E;;'E: 'E;;EI;*ID LE H¥
190 GOSUB 1000 1a@ LET BIC) :C:DDE_ =N =
1002 IF X=.005 THEN LET 11@ PRINT l:HP\'$ = f::H ;
The value of T can be ad- =.006 126 LET AS=8%I(2 TO )
justed to change the lateral 1003 IF X=— 005 THEN LET 1=Z0 MNEXT O
print position, but be sure to X=-.006 140 FRINT
allow sufficient room ontheleft 1005 LET X=INT (100-X + .5) 15@ PRINT
of the screen for the longest /100 "igg IEBEUI I;*ETF: 5
number.you want to enter. 1070 IF X$(LEN X$—1)=""_" + T L 3 :
The following subroutine, THEN LET X$ =X3% +"'0" }g@‘ PE_I_T‘I‘_?T CHR$ (BI(CI-R);
applied to the above, is suitable 43 X =
if you only wish to enter You may wish to put, as ! IF INPUT LOAD RAND AT LOSD SamNe
positive integers: have done in my opening exam- AT SCROLL AT IF FOR RAEMDE IF AT
ple, the total in complete form, 1F pRINT AT IF SAUE COPY AT LOAC
1010 LET X% =STRS X in which case add the following IF A

1020 PRINT TABT - LEN X$:X$
1029 RETURN

line:
1006 IFJ=11 THEN LET X=B THIS

c
I
T PRINT CLS IF
I

5 A TEST 70 TRY IT OUuT

T e B Ny
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Spectrum Game

Colourthello is intended to
highlight the sound and colour

potential of the ZX Spectrum.
You'll see when you run the pro-

gram how effective the new

o Vo A okedm. can Challenge your Spectrum to a game

aumber down the side, followed

Egttlgi.'numbEr a;;osls tft‘le Iu;:l q: OF ReverSi With thi.s rogram
, as a si wo-digi

number. aFor exar‘%peo_le, if ;'gu c0|ourthe“°, wrlt en bv

e Mas byl ety Graham Chariton.

you'd enter 64,

Colourthelio___

NT AT @.:2. INK. 2;"C":

i O INK 6 YL INK 3 vo";

sTUTL  INR OS; r™; IMK =5 T

1"k, INK &;"e™; IMNK ho: il L
LT, INK 2 tav

18.1@): FOR b=1 TO i@

o 1@

20 BEEP .@1.bixc. 1@

4@ IF bexl AND Cc<c21 AND bl
HwD c<>1@® THEN LET a{(b,c)=CODE "
2: LE

SQQNEKT C: MNEXT b: LET p=
F=

_ 7@ LET a(5,5)=C0ODE “"x": LET aft
5.6 =COBEF "“x": LET a(6.5S)=CODE *
2: LET aiS.6Y=£0DE o™

12@ INPUT ( INK Z;"Do You want
1o g0 First7 "1,.9%

1285 cLS : GO suB Seeoe

127 PRINT AT @,12; INK 2:“C":; I
NK 1;"o"™; INK 6)"L"; INK 3; “g™.;

-

INK &;“u™; TINK 5; ¢™; TINKR B; b
INK 3;"h": INK 6; "e®; INK &;'" D
; INK a: "1™ TINK B:vo®

1530 IF CODE q%$<:*CODE "n®" AND COC
DE q9q%s<»*CODE "H" THEN GO TO 20006
1@@5 PRINT INK 2:AT 1@,16; "]
1018 LET s=COCE "o": LET t=CODFE
"X": LET h=0
ig4ld FOR a=2 TO 9: FOR b=2 TO 9
186@ IF ai(a.b) «:CODE “." THEN GO
TO 1320
187@ LET 9=0: FOR c=-1 TO 1: FOR
d=-1 TO 1i: LET K=8: LET f=a: LE

E

IF atf+c,9+d1 < THEN GO TC
e

LET Kk=k+1: LET f=f+c: LET g

GO TO 11352
aaIF 2(f+C . TJ+d) <21 THEN GO TO

o of

B pSIL b5 s
NI 4 = p2 0
SELEE

ok

1218 NEXT

122@ IF f=2 OR f=9 0OR g9=2 OR a
THEM LET g9=g9zx2

123@ IF f=3 OR f=8 OR g9=3 DR g=5&
THEMN LET qQ=9-2

126@ IF (f=2 DR f=9) AND (g
9=8) OR (F=3 DR FfF=8) AND 1
R g9=9) THEN LET q=q -2

b |
h THEMN GO TG 1526
LET h=9: LET m=a: LET n=b

A
(o ol T Lo N
b
m
4
4
1]

IF h=@ THEN GG TOC 12768
GO SUE 40080: GO SUB 36000
PRINT INK 1;AT 10.16. " IEDEEE

LET s=CODE "x': LET t=CODE
INFUT

b e (1 2 3 s T

WL LTy

L]

Lol
g@m

9

H0)

o
e

@
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2048 IF r =
2058 IF r¢11
ZQ3e

=0&6@ LET m=I
-1 #INT (r- 1
=850 GO S5UuUB
29 GO SUEBE 3I0@@: GOD TO 1000

2 THEN GO TO 22890
1 OR 7>38 THEN GO TO

F-103 +1: LET n=r

E\_'
&+
B -

S22 PRINT AT 5.0, : BEEPRP . =25, RNL:

*5

10 LET c=9: LET

@30 PRINT INK 4; ¢

S04@ FOR b=2 TO 9:

gl

Zae@ FOR d=2 TG 2 "

@7@d IF alb.d) =CaOl:E "x* THEMN FRI

1 INK 2; “x*™;

S5 IF ailb,di =CODE "o THEN PRI

NT INK 1;%"0"; _

@77 IF atb.d)=CODE . THEN FRI

HNT IHNK S;".",; :

S@28®d IF ailb.d: =COCE "x" THEMN LET
C=Cc+1

Z@09@ IF a(l(b,d)=CODF "o THEM LET

Z1@@ NEXT d

211@ PRINT INK d4.;k-1

Z12@ NEXT b

S1380 PRINT INK 4, "INEFEFRSEREE _

3150 PRINT “° INM 3, "I hawe ; I

MK 2:c; INK 5;* Yo hawve ;) IM

S i

Z17@ RETURN

490@@ FOR ¢=-1 TG 1

4@1@d FOR d=-1 7TC¢ 1

@28 LET f=m: LET 9=n -

4040 IF al(f+C.9+d) 3= THEN GO TCO
L2520

150 LET f=f3c: LET g9=g9+d: GO TO
40406
4@588 IF a{f+c,g+dr «+3t THEN GO TO
414
1090 LET aif,gi=t: IF m=f AND n=

- 11@® LET f=f-c: LET 9=9-d: GO TO
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ZX Education

Tim Hartnell, who ance describ-
ed EZUG as sounding like a
detergent, asked Eric how well
EZUG has met its original objec-
tives.

""We had only one aim at the
beginning,’’ was'the reply. “‘It
was to provide the MUSE Soft-
ware Library with good ZX80-
based teaching programs.’’

MUSE is, you ought to
know, a large active British
association for educational
computing. Its magazine, Com-
puters in Schools (published by
Heinemann) is very readable,
but the members seem to find
the Software Library a major
benefit.

At the time EZUG was
started, the Software Library
contained material mainly for
the PET, the Research
Machines 380Z and the TRS
BO. The Library has grown
steadily, but at the time we
spoke to Eric he proudly noted
that Sinclair material was
pushing hard for the number
one spot. There were then forty
16K ZX81 programs in the list
with as many more going
through the rather arduous
assessment procedures.

““No, | can't really cope with
the work,’’ said Eric, pointing at
a cardboard box full of
unlooked-at cassettes.

"“At the moment | have to
spend at least an evening a

week just duplicating the
cassettes ordered by
members."’

That task is unpaid, so the
obvious solution (handing it
over to the pupils at school) is
not feasible. 'l can’t expect my
students to do a dreary job like
that for nothing.”’

""You haven't mentioned the
Newsletter,”’ pointed out Tim.

The Newsletter started off in
concept simply as a sheet for
potential contributors of soft-
ware. As soon as Eric decided
to include news, reviews and
tips, it became a kind of
magazine. Nine bi-monthly
issues have now appeared, a
total of over a hundred tightly-
typed Ad-duplicated pages.

"“The Newsletter has a life of
its own,’" said Eric. "I
sometimes wish it had become
a real magazine like Interface
for instance. It's not of course
profit-making, for the subscrip-
tions barely cover the costs.
MUSE paid for it when it first

Eric Deeson has been running
EZUG, (the Educational ZX User
Group) for two years now
since not long after the zX80
invaded our space. He reckons

that the Group Is the worid's
largest for teaching with a
specific micro; the number of
folk on the list is now about
1500 and aimost 10% of them
live outside Britain.

Students as Arbourthorne Middle School, Sheffield, are lucky.

Thay ve got access to a number of ZX81 s, thanks to one of their
teachars, Stave Dommett, who has developed a number of
sducational programs available from the company EdZX (16
Grasmere Road, Dronfleld Woodhouse, Sheffield S18 5PS). The
school has threa self-contained mobile units, 16K ZX81s with TV
and cassette. One of them has a printer. A single large TV can be
connacted to any computer for class work. The three computers are
togather in this photo for a8 programming group. Normally they are
spread around the school in classrooms.

appeared, for it was free then,
and of course they remain
ready to back it if necessary."

The MNewsletter is read by
many non-teachers as it is of
fairly wide interest while re-
maining biassed towards learn-
ing needs. The bulk of itis news
and reviews (relevant soft
ware, hardware and publica
tions) but there are plenty of
tips, program listings, calls for
help and notices. Eric's attempt
to collate all his notes about
suppliers also led to the EZUG
Directory, another immensely
popular publication. ‘*But again
not a profit-making one,”
observed Eric wryly.

Tim then asked about the
Spectrum and EZUG’s plans for
it.

“The Spectrum is a beautiful
machine, of course, but I'm
rather disappointed in that it
moved away from the trend
towards real computing for
every pupil. EZUG will of course
service the Spectrum in the
same way as the ZX81. Maybe
the micro-drives will get us over
that awful duplication
problem."’

"What about Sinclair sup-
port?’" was the next question.
It seems that Sinclair have
fought shy of coming too close
to EZUG. However they did set
up an award scheme for educa-
tional software, administered
by MUSE and EZUG, and this
was very successful.

"*Sinclair, like us, want their
micros to be accepted in educa-
tion for the valuable and effec-
tive machines they are. At the
moment there are too many
decision-makers trained on ter-
minals who react against
Sinclair’'s energy and in-
novativeness and attempt to
ban the machines.’’

They can't succeed of
course. Eric reckons that there
are more Sinclairs in use in
teaching in Britain than all other
micros combined. He would like
to think that EZUG has played a
significant part in bringing that
about.

For details of EZUG, send a
stamped addressed envelope or
international reply coupons to
Eric Deeson at Highgate
School, Birmingham B12 9DS,
UK.

Information about MUSE
can be obtained from the same
source, or from Freepost
Bromsgrove B61 OJT.

e e o e R e e L e R et P e
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ZX Education

O Level Physics

Paul Hoimes from Sutton Colefield
reviews this revision program by
SCISOFT

The revision package for O
Level Physics from SCISOFT
tomes on cassette with a 30
page companion booklet for a
price of £7.50,

The booklet contains a brief
introduction to the package giv-
ing instructions for use, but the
main part is devoted to over
250diagrams — a sensible idea
in view of the ZX81's limited
graphics. Each diagramislabell-
ed and some have brief accom-
panying notes.

The cassette has eight pro-
grams, each using a full 16K
which is an amazing 120K + of
program power. The first pro-
gram gives hints on revision and
copes for those who are well
organised, to those who arein a
last minutes rush. For the later
it portrays a gloomy outlook (it
even draws a certificiate with
FAIL and the user's name on
it!l) with lines such as ‘Panick-
ing, eh?* and ‘If this is the first
time you have thought about
revising then we suggest you
try prayer’. The other seven
programs are various tests and
problems so you can determine
where the grey areas are in your
knowledge of the course.

I found the whole package a
very good revision aid and as
the program says, 'This will not

pass your O Level for you’, it is
not all a tutorial but purely for
revising. There are no explana-
tions in the problems tests they
are merely tell you the correct
answer leaving it up to the user
to find out how it should be
done. Parts of the package are
not quite as well finished off as |
would have like them to have
been. PAUSE was used for
delays which gave a blink, in-
puts were not fully checked for
illegitimate entries, and
pointless moving graphics were
used for the introduction and
not to illustrate a point. One
begins to feel he has his hands
on Space Invaders, not doing a
serious bit of revision.

Even in view of all this, at
£7.50 it seems good value for
money and helps you find out
how much revision, and of
what, must be done. Anyone
considering buying it must con-
sider the cost of other types of
revision aids such as the 'Key
facts cards’ orthe LETTS revise
books by LETTS. These are all
far cheaper than the cassette
package but do not hold the ad-
vantage of being able to provide
an infinite variety of tests. This
is something that must be
thought about before a pur-
chase is made.

Maths and Chemistry

In Loughton, James Walish turns
reluctantly from studying to check
out other O Level programs.

S0 you've come to the time
when Mum and Dad think
you've been spending too
much time lately zapping
aliens, killing monsters and
basically defending the world
from those phantom inverse
asterisks and black blobs which
are supposed to be the latest
galaxian hyperspace-craft. It is
about time you got on with the
old school work. But wait! Next
year when you're studying for
the exams, you can tell Mum
your latest program is actually
teaching you.

As far as a lot of people are
concerned an educational pro-
gram consists of flashing a cou-
ple of random numbers up on
the screen and asking for the
answer, But to dispel this awful
myth, | shall now look as three
16K cassettes written to help
you pass O Level Chemistry and
Maths. I'll start by looking at
the Maths programs. The two

IX COMPUTING AUG/SEPT 1982

cassettes | have for O Level
Maths are: SCISOFT, Maths
Part 1 (Part 2 not yet available)
which costs £5.00; and Rose
Cassettes, GCE O Level Maths,
£4.50.

SCISOFT Maths comes
complete with a 13 page
manual. Only the first two
pages are dedicated to the ac-
tual programs; the rest are revi-
sion notes. The cassette itself
holds four 16K programs, all of
which loaded the first time. The
first program is called REVI-
SION and starts off by asking
you how long it is until your ex-
ams, as follows:

More than 6 months
3-6 months

2-3 months

One month

The Big Day

When you've picked your
particular situation, it gives you
ten pages of reasonably useful
advice on how to revise, and in

« MATRIX MULTIPLICATION

i
2. INUERSE OF A8 MATRIX
3

. MULTISASE

STHEETIC ADDITION

ik 4

L. MULTIBR3E ARITH.: SUBTRRCT ION
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7. END
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the case of The Big Day, helps
prepare you for the examina-
tion itself. The minor bit 1 do ob-
ject to is that on one frame it
tells you that for a ‘few’ weeks
prior to the exam you should
have no social life whatsoever
(sounds like a certain teacher |
know). Apart from that, it gives
a fair deal of very good advice.

The remaining three pro-
grams give you two questions
on each of five basic question
types. Though the guestions
are the same each run, the data
is randomly generated. If you
get the answer wrong, it just
gives the correct answer
without any explanation. The
final screen (alias The Progress
Report) shows you score, and a
pretty representation of the
word PASS, being overwritten
to a certain degree by the word
FAIL.

Though | feel that in some
ways this is a good product, the

computer isn't used to the
fullest. For example, in the first
program it would have been
cheaper to put the information
in the manual. | must admit | do
like the idea of the pre-written
notes. On minor factor which
annoyed me was that
everytime a key was pressed to
change screens the screen
flickered. This is due to the fact
that PAUSE was used rather
than a FOR/NEXT loop when
the computer was to wait. OK, |
thought, this must be to make it
compatible with a new ROM
ZXB80; butno — itis advertised
solely as a ZX81 product!

The second package | am go-
ing to look at is called GCE O
Level Maths, developed and
distributed by Rose Cassettes.
Again, the whole lot is contain-
ed on one cassette, three pro-
grams in all. Unlike the
SCISOFT cassette, all three
have been recorded on both
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ZX Education

sides in case one copy is
damaged, but | found that all
three loaded first time. The only
literature which comes with
this is a small leaflet with about
seven and a bit lines on how to
load the programs printed in-
side the cassette case. Per-
sonally, | don't think this is
much of any problem as you
don't really need much of an ex-
planation anyway.

The first program is more of
a lessons program, with a
choice of six subjects. For each
subject, you get screensful of
explanation, one step-by-step
example plus an exercise for
you to do with random data so
You can repeat it over and over
again.

The examples and explana-
tions are well-written and are
quite enjoyable touse. The later
two programs are timed multi-
ple choice questions with ten
questions per test. The nice
thing about these are that not
only do you have random data,
but there is a choice of 30 dif-
ferent questions, rather than
just the one.

Comparing
the two:

| feel that the Rose cassette
makes far better use of the 16K
RAM and concentrates far
more on the questions and ex-
planations than on pictures,
which are hardly necessary. |
liked the informal flavour of the
Rose cassettes, as they do not
talk down toyou at all. So faras
the acutal cassette is concern-
ed, the Rose cassette is better
produced than the SCISOFT
one, but lacks any real instruc-
tions.

Cconclusion

Although both these cassettes
are good value for money, | feel
that the Rose cassette comes
out better and at a lower price. |
would like to see SCISOFT's
Part 2 when it comes out as it
may fill the gap Part 1

-SHAT IS THE RRER

INM SR.CM5. OF

TRAPEZIUM LIHOSE PARGLLEL SIDES

MERSURE 2CHMS.AND

12CMS.

ANMD THEY RARRE ECHMS.APART T

1. 42
2. 72
3. 408
PRESS REY 1

AND THEN PRESS

TO 3
N

LF OR YOUR ANSUHER

Not so boring
after all

James Walsh turns from aliens to
alkalis and acids.

leaves behind.
It is interesting to note that in
may respects, educational pro-
grams have seemed to many
people to have been the black
sheep of computer programs.
The idea of educational pro-
grams seems to bring most ZX
owners to a state of the yawns.
If this is-your view (as it once
was mine), then you are in for a
pleasant surprise.

Subjects such as Chemistry
and Biology don't really lend
themselves to computerisation
as easily as do subjects such as
Maths, but the author of this
program has got around the
problem and made the whole
process of learning or revising
Chemistry moreinteresting . . .-
and almost fun.

The cassette holds two pro-
grams on each side, and each

Jeoff Warren, foundsr of CALPAC Computer Software, has been
teaching for the past 12 years at the Farnborough College of
Technology.
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program needs 16K.

The title list reads:
1 - elements, compounds,
mixtures an separations

2 - structure, bonding and
properties ]
3 - redox, eletrolysis, and

the activity series
4 - acids,bases and salts

For each program, the title
will appear immediately after it
has loaded, and ask you
whether you want tutorial or
test mode. In “tutorial’, it prints
out two statements, and then
asks you whether or not you
think either one is true of false.
If you decide that both
statements are true, it then
asks you whether the second
one is a complete explanation
of the first. The program will
then tell you, one by one,
whether or not you have the
answer correct. At each stage it
gives you the option of an ex-
planation. It will give you ten
pairs of statements for each
program, and give you a score,
as well as advice, at the end of
each program. In ‘test’” mode,
the same thing happens, but as
if it were a test, without ex-
planations.

| was studying for O Level
Chemistry myself when
reviewing this program, and
found the questions interesting
information and set out in such
away thatl could actually enjoy
going through them one by one.
The explanations are concise
and to the point and easy to
understand. The whole set of

programs 15 so well thought
out, planned and produced that
it is like a breath of fresh air in
comparison to the numerous
text books | have slogged
through during the last few
years.

| am very pleased to say that
| can find very little apart from
praise for this set of programs.
There is only one matter which|
would like all producers of
education software to con-
sider. If they want to penetrate
the schools (which | presume
they do), then it is necessary to
enclose teachers’ notes with
programs. It may be true that
the program, as in this case, on-
ly really needs the instructions
on the inside of the cassette
box, but most teachers would
be daunted and discouraged by
just a simple cassette (they
haven't had the advantage of
months of zaping aliens as we
have had). We must remember
that very few teachers, or many
adults for that matter, really
know much about computers.
It is also important for the
teacher to be able to plan how
to use a computer program as
part of their normal teaching
plan. Though CALPAC do not
supply any separate literature, |
hope they will bear my sugges-
tions in mind for the future.

Conclusion

| would recommend this as an
excellent supplement to the
text book and as an invaluable
revision aid to any fifth, fourth
or particularly able third year
student. O Level CSE
Chemistry is available from
CALPAC Computer Software,
J. J. Warren, Hermitage Woods
Crescent, St Johns, WOKING,
Surrey GU21 1UF, for £4.95.

If you're using ZX81s in
your school let us know, and
send us a photograph of the
computer fin use, naming
everyone in the phota. Tell us
what uses you‘ve found for the
ZX computers in educational
situations so we can share your
ideas with others.

If you market educational
software for ZX computers, we
would like to review it in a
forthcoming issue of ZX Com-
puting. Qur aim is to have the
software reviewed by students
actually studying the subject
concerned, at the level for
which the software is design-
ed. This will ensure that the
fairest and most useful review
possible is achieved. Just send
information on educational
uses of the ZX computers, or
software for review, to Educa-
tion, ZX Computing, 145 Char-
ing Cross Road, London,
WC2H.
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16K Game T e

The Elephant'’s
graveyard

Join Peter Shaw in Darkest Africa, as
you attempt to find the famous
“Elephant’s Graveyard". All you need
IS your native cunning, and a 16K
ZX81. Explorers equipped with
ZX Spectra will be allowed 4
to take part.

You start the game with
100,000 KES (the local unit of
currency), donated by
generous people who believe
the spirit of the old explorers is
not yet dead. With this money
you have to buy supplies, and
hire natives to help you trek
through the jungle and carry
your supplies. Each of these
assistants eats one food pack
a week.

When you've bought your
supplies, the game proper gets
underway. The game lasts five
rounds, with each round equal
to one week. If you survive all
five weeks, then you complete
the game at the gates to the
Elephant's Graveyard. If,
however, you run out of
money during the game, or
food, or even natives, the
screen goes black, and it is all
over. There are a number of
nasty surprises awaiting you
within the jungle.

Variables used:
— KES

C five week loop

N  — natives

F — food

G - guns (with ammo)

T — tents

| — weekly pay for natives

B,D,H, X, Y, Z — various
inputs and loops

AS§ — various string inputs

B$ — used in the electric
storm subroutine

Notes on program structure

' 20 LET A=100000
25 LET Z=@

120-290 Ask how many of everything is wanted R B=1 TO i&

336-520 Five week loop gg EEINT AT ©.,8; "ADUVENTURE INT
580-750 Success routine '

1000-4030  Hazard subroutines 4@ PRINT AT 2,3;"THE ELERPHANTS
4500-4550 Perfect week subroutine GRAVE YRRD" . , .

7000-7050  Situation subroutine .52 PRINT AT @,8;"

8500-8680 Failure subroutine =

e R e a  T  Eg o  T ee  ae E F  er  ar
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16K Game

62 PRINT AT 2,3; " EEhras

8@ PRINT ,,,.,TAB+6; "ANY KEY TO
CONT INUE - ;
9@ IF INKEYS$="" THEN GOTO @@
118 CLS

12@ PRINT TAE 1@ "KES l1e@aaa"
125 PRINT ,,"HOW MANY NATIVES D
2 ¥YoU WANT TO HIRE AT 158 KES PE
R WEEK 72"

13@ INPUT N

14@ PRINT ,,"HOW MANY FOOD SUPPE
LIES AT S@ KESERACH 7"

15@ INPUT F

16@ LET A=R-(F*5@)

i8@ IF R«® THEN PRINT “YOU ARE
JUT OF MONEY"

12@ IF A<«@ THEN GOTO S500

200 PRINT ., ."HOU MANY GUNS . (WUIT
H AMMO) AT @@ KES ERCH 7"
21@ INPUT G

220 LET A=RA-(G¥l00a)

23@ IF RA<@ THEN GOTOD 150

i24@ PRINT . .,"YOU RARE BEING ATTHE
CRED BY LIONS"
AND YOuU HRVE ";G;:™

i@sé PRINT ..,"

GUNS ™

1855 IF G<1 THEN GOTO 1Z2006 _
1868 PRINT ,,"HOW MAMY DO WANT T
3 USE 72"

1078 INPUT

1375 IF Y»E THEN GOTO 170

1989 IF Y*RND(.B THEN GOTO 1200
1885 LET G=5-Y

1898 PRINT ,,“YDU WON ,USING *; (¥
*2) ;" BOXES OF"

1188 PRINT .., AHMHOCT

111@ PRINT ,..."ANY HKEY TO CONTZI
NUE®™

1l12@ IF INKEY$="" THEN GOTO 11z

1138 RETURN

1200 PRINT +H; " OF ¥YOU NATIVES WE
RE SRURAGELR"

12l@ LET N=~N-H

122@ IF M:i@ THEN PRINT ..
UJE NO NATIVES LEFT®

"YOu H&

24@a

PRINT . ."HOW MANY TENT& AT

58@ KES ERCH =+
25a

INPUT T

26@ LET A=A- (T *S2a)

27@ IF RA«@® THEN GOTO 150

26@ CLS

=290 GOSUB 7oe@

33@ PRINT ,,.."PRESS ANY KEY TO
BEGIMN™

335 IF INKEY$="" THEN GOTO 335
336 FOR C=1 TO S

34@ LET A=RA-(N%I)

342 LET F=F-N

345 LET z=@

346 IF A<@ THEN GOTO 18@

347 IF _F<@ THEN PRINT "YOU ARE
WUT _OF Foon*

348 IF F<@ THEN GOTO 8580

35@ IF RND>.8 THEN SO0SUB 1000
36@ IF RND3>.8 THEN GOSUB 1500
37@ IF RND>.38 THEN GOSUB 2000
38@ IF RND>.8 THEN GOSUB 2500
39@ IF RND:>.8 THEN GOSUB 000
42@ IF RND:.3 THEN GOSUB 3500
45@ IF RND>.9S THEN GOTO 4000
46@ IF _Z=0 THEN GOSUB 4500

47@ CLS

150 GOSUEB 900
492 PRINT .,,,"ANY KEY TO CONTI
NUE "

5@ IF INKEYS="" THEN GDTOD S80

S2@ NEXT C
S7@ CLS

‘h TAB 15;

é "..TFiEF 9, s-h

S8@ PRINT

52@ PRINT 5
as?ﬂ PRINT TRE 2;"§":TRB 8;'
5l@d PRINT TARAB 2;" % ";TAB 7;

5 R
S2@ FIRINT o H_

538 PRINT TAHE Ta

£4@ PRINT TRE 7;° »
_E5@ PRINT TRB 7:° ELEPHHN
_BE@ PRINT TAB 7;° GRAVE
572 FRINT TAB 7;" l o l YARD
65@ PRINT TRAB 7; l -| i

59@ PRINT TARB 7;" =

T2 PRINT ' sl B
Ui PRINT L., , ., "YOUUE DONE IT
720 PRINT .,"WITH “;A; "KES TO S
PARE"

75@ GOTO 830
le@@d LET Z=1
1828 LET H=INT
133@ CLS

(RND*13) +1

2X COMPUTING AUG/SEPT 1982

123@ IF N<«<@ THEM GOTO SSeoa
124@ PRAUSE =zo0@

125@ RETURN

1S8@ LET Z=1

152@ LET H=INT (RNLD*Z0) +1
15S3@ CLS

1531 FOR B=1 TO 7

1535 PRINT AT @,@;

154@ PRINT TﬁB 3'"QUIEK5HND‘
155S@ PRINT * s TRB 14;

156@ PRINT " ; TRE 14. 3
1S57@ PRINT ° ", TRE 13;“] |
i1§8@ PRINT * “,TRE 13;° *

", TAE 14; "
"L TAB 14 '

1638 PRINT AT B.,4," .

-
1648 IF B+1 ¢85 THEN PRINT AT E+1.
e ) . ™
155@ IF B+5 <8 THEM PRINT AT E+2.
ST Rl
1568 JIF B4+5 <8 THEN PRINT AT B+3.
::.-_ - "
1578 JIF B4 ¢ THEN FRIMNT AT B+4.
iﬁE?rI;.B+E: THEN PRINT AT B+5.
1692 IF B+6 <2 THEN PRINT AT E+6&.
4. o .
1708 NEXT Ei
171@ PRINT ..U ¥OoU LOST “:H:™ NAT
IVES IN THE"
17280 PRINT .. "QUICHSAND"
17380 LET N=pN-H
174@ IF N« THEN GGTO 1220
1?75@ PRINT ., "ANY HKEY TO CONTIMNL
L7582 IF INHEVYSE="" THEN GODOTO 1785
177V@ RETURRM
2288 LET Z=:1
2020 LET H=INT (RND:S) +1
=340 CLLS
28580 PRINT ,.,"YOU CAM SEE &N ELT
2TAIC ATOERM
=268 PRINT .. "COMING oo Yo -
Z@7@ PRINT ,, iRl :ET CARHP AND L
HIT UWNTIL ITS OUER'
ZRgI PRINT ,," (B! GO UNDER A TERS
= FOR SHELTER"
: SR PRINT .9 00 CARRY ON WALK?
2182 IF INKEY $="" THEN GOTO Z218c
Ziil@ IF IMKREYS="HR" THENM GOTO 227
SR8 IF INEI = B THEMR GOTO =23

bl

IF INREY %="C" THEN GOTO 24C
GOTOD 'l _
FRINT ..,"THE S5TORM DESTROYL
i TEHTSY

81
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LET T=T-H

TF T«<H THEN PRINT . ."YOU H
FERTS LEFT"™

IF T<® THEN GOTO BS0®

PRINT ., ANY KEY TO CONTINU

IF INKEYS$="" THEN GOTO 2250

RETURN

,"THE TREE WAS HIT B
¥ LIGHTNINF"

EE%" PRINT ,,"KILLING “;H:;"™ NATI
2320 LET N=N-H

2332 IF N<@¢ THEN GOTO 1220

23480 GOTO =249

242 LET R=INT (RND#4) +1

24180 IF R=1 THEN LET B%="CRUE"
24280 IF R=2 THEN LET E%="HEN HOU
SEOI

243@ IF R=3 THEN LET B%="ABANDON

ELD HOUSE"™
2440 IF R=4

245@ PRINT .

THEN LET B%$="POT HOL

s "WHILE WALKING YOU
SOUND R"

246@ PRINT ,,BS%; "AND YOU™
247@ PRINT ,,"WERE UNHARHMED"
2450 GOTO 2240
25a@ LET £=

2

1
251@ PRINT ,,"YOU ARE LOST. SO ¥
oUu HMUST SENDT,,,"0UT SCOUTING PF
ETIES TO FIMD™
252@ PRINT ,,"THE TRAIL."
2558 PRINT .,"YOU HAVE ";N;" NAT
IUES"
2555 PRINT ,,"HOW MANY PER PARTY
2560 INPUT X
257@ PRINT ,,"HOW MANY PARTIES 7
258@ INPUT ¥
2608 IF Y#<X>N THEN GOTO 2580
2820 IF (RND#£Y) >3 THEN GOTO =Z65@
2638 IF {(RND#X) >4 THEN GOTO 26S¢
ZE4@ FRINT .. "YOU ARE LOST FOREU
ER. "
2545 GOTO 3500 _
265S@ PRINT ., "YOU FOUND THE TRAZI
Zss® GOTO aeaa
Fa LET Z=1
301@ CLS
SP3@ PRINT ,.”"A SPOKESHMAN FOR TH
E NATIUES SAYS”

1l

Z@35 PRINT ,,"HIS5 HEMBERS WANT M
ORE HONEY"

3249 PRINT .. "0R THEY WILL LERVE
324S5 FPRINT HOW HMUCH MORE (ERC

H) CAN You ",,,"OGFFER 7"
2DS@ INPUT Y

3080 IF (RNDxY) >3 THEN GOTO 320
310@ PRINT .."“THEY HAUVE ALL LEFT
You-

315@ GOTO_osee

320@ LET I=I+Y

321@& PRINT .."THE NARTIVES HRAUVE F
CCEPTED"

3215 GOTO =249

358@ LET Z=1

351@ CLS
2538 PRINT
ED BY SHNRKE
2540 PRINT
OR WILL You
3545 RPRINT

L 'YOUR PATH IS BLOCK

&

SUWILL YOoU USE BUNS
v"BaLK PARSTF JG OF |

-

~ [~

359560 LET H:=INT

(RNDx1@) +
S568@ IF INKEY$="" THEN GDTG 3560
3I5T@ IF INREY $="G" THEN GOTO 36T
)
3580 PRINT ..H;" OF YOUR NATIUVES
WERE KILLED"
3590 LET N=N-H

2@ IF M@ THEN GOTO 1220

Z61@ RETURK

365@ PRINT ..,"YOU USED " INT (H/
S6b60 GU¥5é =G-INT (H/5)

=66@ LE

:Egg IF G<«@ THEN PRINT “YOU ARE

OUT OF GUNS™

3680 IF G««@ THEN GDTO 8500
692 GOTO 2248

468 LET Z=1
4al1l@ CLS

a2 PRINT . ."THE NATIVES HAUVE H
EVALTED HHD",;;"LEFT you

49032 GOTO S50

1588 Sk :
451@ - CSFECT LICEF]

1S2@ PRINT ,.,"YOU HAUVE HAD A PER
FECT WEEK"

AS2S LET H=INT (RND¥100) +1

4526 LET F=F+H

4538 PRINT ,,"BONUS +";H;" FOOD
PACKS*

155@ GOTO 2240

70@2@ PRINT TRB 1@; "KES ";:R

719 PRINT ;.,"NATIVES "N

7020 PRINT .."FOOD noE

7230 PRINT ,,"GUNS "G

7@4@ PRINT .."TENTS T

7852 RETURN

35p@ PAUSE 1P@

S551@ CLS

235280 FOR A=2 70 21

5530 PRINT "

Se60 EEETnnl TO 8

S600 =

8605 PRINT AT 8,A+1; "MISSIONEFRI
LED"

S61@ PRINT AT B,A;"

5620 NEXT R
5658 PRINT AT

seBs CLS

20,11; "ANOTHER GO"

5660 INPUT RS

867@ IF A%$="Y" THEN RUN

566@ STOP

QUICKSAND

THE
ELEPHANTS

GRAVE
YRRD
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Easy Programming for the BBC Micro
Eric Deeson

£4.96 (spprox) ISBN 0 908812 21 & Seprember

Further Programming for the BBC Micro

Alan Thomas

£7.50 (spprox) ISEN 0 806812 20 8 Septembar

frienc

hhral

rriK

o

Machine code and better Basic

an Ste: Jares

E7.50 ISBN D90G812 18 6 July

The ZXB81 Add-On Book
Martin Wren-Hilton

E6.50 ISBN 090681219 4 July

Easy Programming for the ZX Spectrum

lan Stewart & Robin Jones

£4.95 (approx| 15BN 0 906812 23 2 Augusr

Further Programming for the ZX Spectrum
lan Stewart & Robin Jones

£7.50 (approx) 1SEMN 0 D0GE12 24 0 Seprember

4 Church Lane, Nantwich, Cheshire CW5 5RO
Telephone: (0270) 628272

Firase suoply ma with

Creques should be made pavabie 10 Sheva Publisheng L
NAME |Capitals pleasal

Full postal address

ZX81
16K

MANAGEMENT GAMES
AIRLINE

Can you compete with British Airways? You must decide on the number of
aircraft 1o operate, whethar 1o buy or charter, whether to enter into 2 loan ar a
fusl contract and the HH—'H of staffing and r'..-mtengrce Problems
encounterad are tax demands, strikes, cancelled thghrs, hijacks and aircraft
crashes

AUTOCHEF

AsMD ofa \..dlr-'nnq Company you must nagatiate for leases, decide on menu
|:| es, level of wages, advertising and dividends. Each year you must predict
the inflation rate. You are also given options on consignments of wines and
food and loan contracts. You will be made 1o resi ign if you are not successiu
There are 3 levels of difficulty

PRINT SHOP

You own a smal prnting company and are required 1o decide on (a) the
number and type of staff you employ and when to increase or reduce staff (b)
the amount and type of paper you stock (c) the week in which work is
scheduled (d) the guotation for each job (el cash requirernents from the Cash
Flow Staternent. Are you an entrepreneur? Test your business acumen 1o the
imit! Thare are 3 levels of difficulty.

Spectrum

These simulations are realistic and are not only fun to play but are educational.
The wser will learn 10 interpret Trading Profit and Loss Accounts and Balance
Sheats. Our programs are very comprehensive and utilse over 15K

ALL PROGRAMS INCLUDE DETAILED INSTRUCTIONS

£4.75 for one, £8.00 for any two or £12
for threa
Please state computer type and send

‘ " ‘ cheque to
CASES COMPUTER SIMULATIONS

14 Langton Way
J. -’.L @® London SE3 7TL.
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For payment by Access/American Express

Card No

Signature

ZX 81 16K
SOFTWARE

»iﬁﬂpLESLPPERE"
CELEBRATION DINNERS

|1 VOLUME 1

50 PAGES OF WORLDWIDE RECIPES
£4.99 linc. P&P and VATI

YOLUME2

50 PAGES EUROPEAN RECIPES
£4.99 (inc. P&P and VAT|
Special price for two volumes
£9 (inc. P&P and VAT)

More volumes to follow
Please specify
which volume(s)
Mail order only

Send remittance
to:-

MICRO Cd“PUTEH SOFTWARE

Unit D&, Pear Industrial Estate, Stockport Road, Lower Bredbury,

Stockport SK6 2BP. Tel: 061-494 2441




I  Programming SKills _

converting from otheyr
BASICS

A wealth of computer programs written in BASIC
can be found in a variety of books and computer
programs, but as all versions of BASIC differ to
some extent it is unlikely that a program written
to run on another computer will work on the 2X81
or the ZX Spectrum without some changes. Dilwyn
Jones of Bangor, Gwynedd, explains how to carry

out the needed conversions.

The extent and nature of the
required changes depends
greatly on the structure of a
particular program and how it
handles data, but it is possible
to give some general guidance
on things to look for when ap-
proaching the task of conver-
ting a ‘foreign’ program to run
on a ZX81 or a ZX Spectrum.
In the rest of this article, |'ll
refer to the ZX81, but my
comments apply to the ZX
Spectrum as well,

(i) Multiple Statement
Lines

Some BASICs allow multiple
statements on a line, usually
separated by : or \ , eg.

10 LET A = B(2)+C : PRINT

A.B.C

These will have to be written
on separate lines for the ZX81.
Beware of multiple statement
lines which involve IF...THEN

84

conditional statements. In
general, when an IF condition
is false, control passes to the
next ling, not to the next state-
ment. In other words, if the IF
condition is false, the entire re-
mainder of the line is skipped
over. You should check that
the BASIC does in fact operate
in this way, and make
allowances in your conversion
attempts for this.

(ii) Integers

The function INT on the ZXE81
rounds down to the nearest in
teger. If the program requires
that the number be rounded off
to the nearest integer, then
follow this procedure: If the
number to be INT 'ed is X, then
to round off to the nearest in-
teger used INT(X + 0.5). Note
that on the ZX81, the PRINT
and PLOT commands round off
to the nearest integer.

(iii) Arrays

The first element of an array on
the ZXB1 is 1. In some
BASICs, there is an additional
subscript, 0, which is not
available on the ZX81. Any
program which uses the "‘zero
subscript’’ must be altered to
start at 1. One quick method
(not always guaranteed to
work) is to add one to each
subscript value that you see
used in the program. If this
does not work, then the
answer is to find out how the
program works and rewrite the
program so that the correct
range of subscripts is obtained
rather than modify the
subscripts themselves.

(iv] LEFT$, RIGHTS,
MID$

The strin operator
LEFT$(R%,X) may be replaced

by R$(1 TO X) on the ZX81,
This may be shortened to R3({1
TO X) on the ZX81. This may
be shortened to R$(TO X,
because 1 is the default value
in this case. RIGHT${RS$,X
may be replaced by R$(LEN R$
— X 4+ 1 TO LEN R$), which
again may be shortened to
RS(LEN R$ X + 1 TO),
because the default value in
this case is LEN R$. MID$ (RS,
J,X) may be replaced by R${J
TO+K—1) on the ZX81.

(v) LET

Some BASICs allow you to
omit the LET word when
assigning to a variable, but this
is not permitted on the ZX81.
Therefore if you come across
say, 200 G = 88, then you
must rewrite this as 200 LET
G = 200.

(vi) GOTO, GOSUB

ZX COMPUTING AUG/SEPT 1982




31
nay
X,
alue
»4
R$
lich
to
0},
- in
R$,
$(J

to
en
his
11.
1SS
ou
ET

Some BASICs do not allow a
cemputed GOTO or computed
GOSUB, such as GOTO BX30.
It may, therefore, be possible
to simplify a program using
this ZX81 facility.

(vii) ON. . .GOTO,
ON...GOSuB

Often used in some basics,
these statements are a form of
computed GOTO/GOSUB.
They make the program goto
or gosub one of a number of
lines depending on the value of
the variable. For example, 55
ON A GOTO 115,220,333,
which will jump to line 115 if
1—;,220ifl = 2 or 333 if
| =

The easiest way of conver-
ting this statement is by a
series of IF, , . THEN GOTO
ines, e.g.

IFA = 1 THEN GOTO 115
IFA = 2 THEN GOTO 220
IFA = 3 THEN GOTO 333

However, this is clumsy and
wasteful of memory. If the line
numbers increment neatly in
fixed steps then it may be
possible to use GOTO 500 +
30 x A for example (that is,
make use of the computed
GOTO/GOSUB facility). Note
that this is not usually the
case, but it is possible to
sometimes renumber the pro-
gram to suit., If the line
numbers don‘t increment in
convenient steps, then another
possibility is to use 'GOTO a
conditional expression’,

For example, ON A GOTO
115,220,333 could be replac-
ed by GOTO (A = 1)x 115 +
A =2)x 220 + (A = 3) x
333

Another possibility is:

GOTO (116 AND A = 1)
4220 AND A = 2} + (333
AND A = 3)

or even;

GOTO (116 OR A<=>1) x

(220 OR A< >2) x (333 OR
A< >3)

See "CONDITIONAL STATE-
MENTS'" for an explanation of
how these |last three examples
work.

(viii) IF. . . THEN

The expression IF X = 2 THEN
200 is permitted in some
BASICs. It means IF X = 2
THEN GOTO 200. You must
include the GOTO after
“THEN'" the ZX81. Some
BASICs insist. on having a line
number after THEN; the ZXB81
can have any command after
THEN; you may be able to use
this facility to simplify pro-
grams on the ZX81.

(ix) FOR...NEXT Loops
Inmany BASICs a FOR...NEXT

IX COMPUTING AUG/SEPT 1982
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oop is executed at least once
when it is met, even if the end
value has already been exceed-
ed, because the test to see if
the end wvalue has been ex
ceeded is done at the NEXT
statement. On the ZX81, if the
end value has been exceeded
before the loop starts, then the
loop is totally and completely
bypassed, eg.

FORA =1TOO

PRINT A

NEXT A

will result in nothing being
printed, because the ZX81 had
realised that 0 was less than
the start value, so it decided to
skip over the entire loop rather
than run through it once. Note
that if you added STEP -1,
then the ZX81 would then per-
form the loop normally,
because it then expects the
finish value to be less than the
start value. In general, this will
not present problems unless
the control variable is itself set
by another variable.

Mote also that the variable
after NEXT may be omitted on
some BASICs, in which case
the most recent control
variable is incremented. This is
not possible on the ZXB1,
because the control variable
must always be specified.

Some BASICs do not like
you to jump out of a
FOR...NEXT loop before that

loop has been finished, and
some require the use of a
special statement enabling you
to jump out of a loop. On the
ZX81 you can jump out of a
loop at will, although the con-
trol wvariable is stored in
memory, meaning that you can
jump back into that loop if you
so desire. However, do not
jump into a loop that has not
already been executed, since
this will cause the program to
stop with an error report 1.

(x) END

Sometimes may be omitted,
sometimes may be replaced by
STOP.

(xi) PEAK and POKE

There is no easy way to con-
vert statements involving
these expressions, since their
effect will be different on each
machine. The only way to con-
vert is to find out what the
commands do, then rewrite
the statement to perform an
equivalent operation on the
ZXB1 if this is possible.

(xii) INPUT

You may come across INPUT
statements which can accept
more than one input value, and
perhaps print a prompt string
as well. You will have to
rewrite this using a PRINT

statement for the prompt
string, and a separate INPUT
for each wvalue required as
data.

(xiii) PRINT

It is highly unlikely that the
PRINT format of the computer
for which the program was in-
tended will be the same as that
of the ZX81. In certain cases,
this will not matter, but if say,
a moving display is required, or
a line width exceeds 32
characters, then you may be in
trouble. In cases where the
spacing across the screen is
merely to "look pretty’’, then
you can easily change this by
altering the TAB spacing or ad-
ding or omitting spaces in the
PRINT statement. Note that
programs designed to run on a
printer or a screen larger than
that of the ZX81 may need
changing to prevent a display
area overflow. One way of do-
ing this is to have a subroutine
to the effect of IF PEEK 16442
< 4 THEN CLS. This works
because 16442 stores the line
number of the PRINT position
on the screen, If the subroutine
discovers that the PRINT posi-
tion has moved onto the bot-
tom line, or whatever line you
insert in the subroutine, then
the screen is cleared
automatically. Programs writ-
ten for a printer can often be
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CODE walues) then use this
routine:
1000 LET A% = INKEYS$
1010 IF A% = " "THEN
GOTO 1000
1020 LET A = CODE A3
Slightly different is the ver-
sion that returns a numeric
value rather than a character
code. It is necessary to ensure
that the character read from
the keyboard is in the range
“0'" to ''9' so that we can ap-
ply VAL to convert the
character to a number. Here's
one way:
1000 LET A$ = INKEY$
1010 IF A$<"0" OR A$>
9’ THEN GOTO
1000
1020 LET A = VAL AS$
You may also come across
a version of INKEY$ which
allows a time limit to be
specified for an user response,
eg. 100 LET A$ = INKEY$(X)
where X specifies the time
limit. This can be converted in

2 ways:

First,

100 PAUSE X

110 LET A% = INKEYS$

and second,

100 FORA =TO X

110 LET A% = INKEYS$

120 IF A$ <>=>"" "THEN
GOTO 131

130 NEXT A

You will need to fiddle the
value of X for both routines to
give the required time delay.
(xxiii) VAL
If the argument of VAL does
not form a wvalid numerical
argument, you get an error
report. Other BASICs return 0,

See also IDIOT PROOF IN-
PUTS.

(xxiv) SET, RESET

These are used to make a par-
ticular screen point white or
black. Replace with a
PLOT/UNPLOT/PRINT AT.

(xxv) DRAWING
DIAGONAL LINES
ON SCREEN

Some BASICs have a function
that draws a line between two
given sets of co-ordinates. The
straightness and smoothness
of this line is determined by the
resolution with which the
machine used can PLOT or
PRINT the line. As the ZX81
does not sport high resolution
graphics, and PLOTs on a 64
by 44 matrix, the lines produc-
ed are not impressive com-
pared with a more expensive
high resolution machine.

This little routine allows you
to draw lines through two

less. You can use this routine
to PLOT or PRINT one pixel or
character if you want, simply
enter the same pair of co-
ordinates twice when promp-
ted. The routine takes less
than 300 bytes for program
and variables, extra for screen.
given sets of points. |t may use
PLOT or PRINT AT, and in-
structions are given to enable
you to use either. You enter
the co-ordinates in the follow-
ing order:

{1} X co-ordinate you wish to
start drawing from;

{2) ¥ co-ordinate you wish to
start drawing from;

(3) X co-ordinate you wish to
draw to;

(4} ¥ co-ordinate you wish to
draw fo;

For instance if you entered

0 NEWLINE

0 NEWLINE

63 NEWLINE

43 NEWLINE

you would see a line being
PLOTted from the bottom left
side of the screen up towards
the top right side of the screen.
It is quite fast to execute, the
longest time to PLOT any line
is seven seconds and the
longest time to PRINT any line
is four seconds. This applies to
lines drawn across the full
width of the screen: shorter
lines take correspondingly

Here is the routine:

8010 INPUT X

8020 INPUT Y

8030 INPUT X1

B8040 INPUT ¥1

8060 LET A =X - X1

BOBO LETB =¥ — Y1

8070 LET C = (A AND ABS
A= = ABSB) + (B
AND ABS B > ABS A)

8080 IF % = 0 THEN LET C
= 0.1

8090 FORF=0TOC
STEP SGN C

B100 PLOT X+A/C = — F,
Y+B/C% - F
8110 NEXTF
To PRINT AT rather than
PLOT the line change line

8100 like this:
8100 PRINT AT Y +B/C % —
F. X+A/C% — F

The INPUTs are not idiot-
proofed at the moment, that is
you can enter values which
cause the program to crash or
produce undesirable results.
You may like to modify the
program yourself to protect it
against you and others. You
can take one of two paths to
do this. You can check each
INPUT after it has been
entered with a line like IF X< 0
OR X =63 THEN GOTO BO10.
Alternatively you can modify
the loop to PRINT or PLOT only
pixels or characters if their
locations are actually on
screen and ignore those co-
ordinates that are off screen.
Remember this is a subroutine
rather than a program in itself
although you can use it as a
program if you add a line
8120 GOTO 8010

This will allow you to draw
all sorts of lines to
demonstrate the routine. Try
drawing a frame around the
screen, and lines from corner
to corner. Experiment with the
PRINT AT and PLOT wversion
and see what they can both
do. If you want anything other
than black lines (eg. letters)
then you'll have to use PRINT
AT obwviously.

{xxvi) ELSE

This is an extension to the
IF...THEN conditional state-
ment and allows more than
one outcome depending on
whether the conditional state-
ment is true or false. It may be
replaced by two conditional
expressions on the ZXB81. For

example

20 IFX = 1 THEN LET Y
= 7 ELSE GOTO 80

may be replaced by

20 IFX = 1 THEN LETY
=7

21 IFX <>1THEN
GOTO 80

If the action of ELSE is to
assign one of several alter
native values to a variable then
it can be replaced on one
line, egq.

50 IFX =1 THEN LET Y
= 7ELSELET Y =8

may be replaced by

50 LETY = {7 AND X =
1) + (8 AND <=1}

Certain expressions such as
the one above may be replaced
by even shorter forms such as:
50 LETY =7 + {1 AND

X<>1)

No general guideline can be
given since the method used
will vary from example to ex-
ample. — the examples above
give an idea of what to expect.

You may come across a
statement where the action
performed by ELSE is itself
conditional:

10 IF X = 1 THEN LET Y
=1ELSEIFX =5
THEN GOTO 100

This will need to be rewrit-

ten as either:

10 IFX = 1 THEN LET ¥
=
11 IF X< >1THEN IF X
= 5 GOTO 100
or:
1 THEN LET Y

10 IFX =

=1
11 IFX<>1ANDX =5 |
THEN GOTO 100
Again, you may meet al
sorts of conditional ELSEs, and
the ZX81 versions will depend
on the variation encountered.

(xxvii) REPEAT...
UNTIL

This is a loop that performs an

operation continuously, ending

only when a specified condi-

tion is met. |ts use is so wide it

is difficult to specify a univer-

sal method of conversion to

ZXB1 BASIC, probably the

best being the IF...THEN

GOTO conditional statement.

Here is an example:

10 PRINT ““ENTER YES
OR NO"'

20 REPEAT

30 INPUT A$

40 UNTIL A% = "YES"”
OR A% = “"NO"

may be replaced by:

10 PRINT "ENTER YES
OR NO™

20 INPUT AS

30 IF A%< >"YES' AND
A%< ="NO" THEN
GOTO 20

REPEAT...UNTIL structures

are generally far more complex
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than this example, and it may
be necessary to find a means
of conversion other than
IF...THEN GOTO. For example,
where the value of a variable is
the determining factor, a
FOR/NEXT loop may
sometimes be used. However,
the possibility of using the
IF...THEN GOTO -conditional
statement should always be
considered and is sometimes
the only acceptable method of
conversion

(xxviii) UNDEFINED
VARIABLES

If you attempt to use a variable
before it has been defined or
assigned to in a program, then
some computers will return a
value of 0. You get an error
report 2 on the ZX81 if the
variable has not previously
been assigned to. So all
variables must have been
assigned to when using pro-
grams on the ZX81 which use
variables.

{xxix) MATRICES

Some BASICs have matrix
functions which perfarm
operations on arrays. The
ZX81 does not have these
functions, so you will have to
perform the operations on ar-
ray elements individually,
possibly by means of a loop.
10 DIM X(Y)

20 DIM P(Y)

30 MAT X = P

This particular example can be

replaced by

10 LETN =0
20 DIM X(Y)
30 DIM PiY)

40 LETN = N+1
50 IFN <Y THEN GOTO
40

(xxx) PROC, ENDPRQC

This is a method of using
subroutines to do certain pro-
cedures in such a way that
among other things makes pro-
grams and listings easier to
understand and read (it is call-
ed structured programming by
some). It enables subroutines
to be used specifically to do
certain things and it is like a
subroutine in many ways, but
with the important exception
that it is called by a name
rather than by its line numbers.
Take this simple example,
which prints the score on the
screen: i

100 PROCscore

1000 DEF PROCscore

1010 PRINT'SCORE="":S
1020 ENDPROC

ENDPROC is in a way similar to
RETURN in that the procedure
comes to an end and the pro-
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gram resumes from the line
after the one which called the
procedure, in this case the line
after line 100. The name of
the procedure is not used in
the ZX81 version, although it
can be adapted for the purpose
as the second example ZX81
version will show. The
simplest method of conversion
to ZX81 BASIC is for line 100
to GOSUB line 1000, possibly
have a REM statement
somewhere in the ZXB81
subroutine to identify it, and
end the subroutine with a
RETURN command.
100 GOSUB 1000
1000 REM SCORE
SUBROUTINE
1010 PRINT “SCORE="":S
1020 RETURN

If you want to retain the
procedure/subroutine naming
facility you can use a variable
of the same name as the PROC
name assigned during the
course of the program before
the subroutine is called, and
use this wvariable as the
destination for the GOSUB
command. You could include a
REM statement in the
subroutine to identify the
subroutine and tie it up with
the wariable name used. It is
useful to wuse inverse
characters in these REM
statements so that they stand
out from the rest of the listing
text. So you can make ZX81
programs seem fairly struc-
tured if you like that sort of
thing!

50 LET SCORE = 1000

GOSUB SCORE
REM SCORE
SUBROUTINE
1010 PRINT ““SCORE = '":S
1020 RETURN

Although PROCs may be

complex, an ordinary
subroutine is the best method
of conversion to ZX81 BASIC
using GOSUB/RETURN.

(xxxi) INSTR(AS$,BS)

This is a function that looks to
see if there is a copy of BS in
A%, and if there is it tells you
where the copy starts. For in-
stance, if B$ was "PUT" and
A$ was "COMPUTER" then
the wvalue of INSTR(AS,BS)
would be 4 because the part of
A% which held the letters
“PUT"" started at the fourth
element of A$. If the function
does not find a copy of BS in
A%, then INSTR{A%,B3%) has a
value of 0. A special routine
has to be written to provide
this function on the ZX81.
Here is one method of conver-
ting this function to run on the
ZX81. See also the wersion
described in IDIOT PROOF IN-

PUTS.
1000 REM LET X =
INSTRIAS,BS)

1010 LETY =0
1020 IFLEN A$ = 0 OR
LEN B$ = O OR LEN
BS$ =LEN ASTHEN
RETURN
FORY = 1 TO LEN
AS — LENBS +1
IF A$(Y TO Y +LEN
B$ 1) = BS$ THEN
RETURN
NEXT ¥
1060 LETY =0
1070 RETURN

MNote that if you want to
detect whole words rather
than just strings then you will
have to examine A$ for spaces
or punctuation marks that
signity the start and end of
words. The routine above just
finds matching strings, so that
if you wanted to find the word
CAT in a phrase containing the
word CATASTROPHIC, this
would trigger on the first three

1030
1040

1050

ekl _1- 1. .J: 7.1
7 0 O £ P T e
ke e e I 1 1. 1. T 1

letters of CATASTROPHIC.
See IDIOT PROOF INPUTS for
advice on this. However, users
of INSTR usually have this pro-
blem so the program will cater
for this anyway!

(xxxii) MOD

MOD gives the remainder of a
division, eg. 17 MOD 5is 2. A
MOD B is A — (INT (A/B) x B
on the ZX81. Note that TAB
carries out its own MOD action
{modulo 32} on the ZX81.

(XXXiii) RETURN,
ENTER

Used normally, these corres-
pond ta MEWLINE. However,
the ASCIl code is not the same
as the ZX81 code where this is
impaortant,

(xxxiv) CURSOR
MOVEMENT

Certain programs may require
the use of cursor control codes
to backspace over text or
move the PRINT position.
Where the cursor movement is
absolute, then a simple
PRINT AT ¥Y.X; may suffice.
Screen formats vary greatly
and since the ZX81 has one of
the lowest resolution screens
around (32 by 22 characters),
displays may prohibit the use
of the same cursor controls.
Where cursor movement is
relative (eg. backspace 1
character) the following may
help: use the values contained
in the system variables 16441
(PRINT column number) and
16442 (PRINT line number} to
control the PRINT position.
The values contained in these
system variables do not cor-
respond to the normal PRINT
AT Y, X; values. The PRINT line
number (16442) starts off at
24 for a Y co-ordinate of 0.
The PRINT column number
(16441) starts off at 33 for a
X co-ordinate of 0. So to move
the PRINT cursor (I} up one
position we could use: PRINT
AT 24 — PEEK 16442 —
1,33 — PEEK 16441;

To move the PRINT position

one position to the right:
PRINT AT 24 — PEEK
16442+1,33 — PEEK
16441 +1;

And to move the PRINT posi-
tion one position to the left
(provided the last PRINT state-
ment ended with a semi-colon
this could be used to erase the
last character printed!);

You could save all the hassle if
you used a variable to control
the PRINT position as you
would in a moving graphics
program.
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modified for a SCROLLing
display. The only facility on the
ZXB1 is for an upward scroll-
ing display lalthough a
machine code program can be
written for the ZXB1 to
SCROLL downards or SCROLL
part of the display). Note that
the lines in a scrolling display
on the ZX81 are only as long
as they need be, ie. they are
not filled up with spaces as are
the normal lines on screen with
more than 3 %K of memory at-
tached (according to the
system wvariable RAMTOP), so
You may encounter problems if
you attempt to PEEK ar POKE
the display.

(xiv) Exponentiation

Some BASICs use the symbols
Aor % to represent exponen-
tiation; the ZX81 uses xx

(xv) DEF, FNR

This is a user defined function,
which is mainly a shorthand
way of writing an expression.
You could replace this by
writing the expression out in
full each time it was needed, or
by having a subroutine to per-
form the required calculation.
Another method which is not
always guaranteed to work is
to assign the required calcula-
tion to a string variable and use
VAL to evaluate the expres-
sion. This works because VAL
can evaluate any numeric ex-
pressions including variables
and numeric functions, eg. if
the original user defined func-
tion reads

500 DEF FNR(S)=INT

(RND x S) + 1

2050 LET X=FNR(7)

convert it to-
500 LET AS= "INT
IRND x S) + 1

2040 LETS=7
2050 LET X=VAL A$

This performs the same
duties as a subroutine might
but you may find it easier to
use this method when conver-
ting “‘foreign’® BASICs. You
will find that in certain applica-
tions it can be faster than a
subroutine. Note that you can
replace the S in line 500 with a
number and use this as a
routine to generate random
numbers in which case you
can omit line 2040. Who
knows — subroutines may
eventually become redundant!

(xvi) Random Numbers

On machines dealing in real
numbers, ie. machines which
are capable of handling
floating point numbers, ran-
dom numbers are usually
generated by the expression
RND{O) or RND{1) or RND. The
number yielded is usually bet-
ween O (which value can be
taken) and 1 (which value can-
not be taken). This can be
directly replaced by RND on
the ZX81. On machines which
handle only integer numbers
random numbers are usually
generated by the expression
RND (X), which usually yields
any number from 1 to X in-
clusive. The equivalent expres-
siononthe ZX81 is INT (RND x
X} + 1, which yields an in-
teger in the same range. Since
individual BASICs do vary, en-
sure that the minimum value is
1 and not 0. If so, omit the + 1
in the ZX81 expression.

Remember that the method of
obtaining the seed for the ran-
dom numbers (if there is one)
may well be different. For

what's worth the ZX81's
RAND function works as
follows:

The number you place after
the word RAND is stored in the
system wvariables 16434 and
16435 after being rounded off
to the nearest whole number.
If this whole number is outside
the range O to 65535 then er-
ror B results. If you just enter
RAND or RAND O then RAND
is given the value of the frame
counter in addresses 16436
and 16437. This value is not
affected by CLEAR or RUN,
but is reset to O by NEW, as it
is at switch-on. It changes
gvery time you use RND.

(xvii) ASC, CODE

ASC returns the ASCII
(American Standard Code for
Information Interchange) code
of the first character in the
string. It is similar to the ZX81
CODE function, except that
the numbers vyielded are dif-
ferent. There is no easy
method to convert values (a
table of ASCIl codes is given
elsewhere in the book) except
to add 20 to the CODEs of
numbers from O to 9 and add
27 to the ZXB1 character
CODE of any capital letters
from A to Z, you will be given
the ASCII code of that letter.
Note that several ASCII
characters, including lower
case letters are not available
on the ZX81.

(xviii) READ,DATA
RESTORE

More BASICs allow you to
write a list of data elements in
the program. When the pro-
gram is RUN, a READ state-
ment is then used to transfer
the values to an array. The
simplest way of converting is
to replace the lot with a list of
LET statements. This can be
very tedious and consume a lot
of memory if there are several
values. A better method is to
use the routine in the section
PRINTING STRINGS elsewhere
in this book. First declare an ar-
ray with sufficient dimensions
and enter the elements in-
dividually by means of a loop,
then delete the initialisation
program and save the rest of
the program on tape using the
load and go routine, to avoid
any risk of starting the pro-
gram with RUN, and deleting
all wyour carefully preserved
variables.

Another method is to set up
a string array long enough to
accommodate all the data in
one string, then set up a
numeric array so that the first
element says where the first
word or data element starts,
the second says where it ends,
the third indicates the start of
the second word or data ele-
ment, the fourth the end of
that second data element and
so on. Here's an example of
this in use. The computer will
achieve the amazingly difficult |
task of telling wyou which |
maonth your birthday falls in if |
you give it the number of that |
month. :

You will need two arrays,
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A% and B$%. A% holds informa-
tion concerning the location of
words in B$. B$ may be up to
999 characters in length with
three digit storage in A$. You
will need to alter several things
in the program to change the
number of digits that store in-
formation in A%,

You also need a numeric
variable A  which tells the
ZX81 which word you want to
extract from the data string
B%. If like, A is the number of
the word you READ from the
DATA string. There is no need
tora RESTORE command since
the variable A can simply be
reset to 1 if you wanted to
READ words from BS in turn.
You should include a line to
preclude unwanted values of A
lin this case, less than 1 or
greater than 12) since these
will constitute a subscript error
and cause the program to
STOP with error report 3. Here
is the routine:

10 LET A$ = ""001008B016
021026029033037043
052058087075"

20 LET BS = ""JANUARY
FEBRUARYMARCHAPRIL
MAYJUNEJULYAUGUST
SEPTEMBEROCTORBER
NOVEMBERDECEMBER''

30 PRINT "ENTER THE
NUMBER OF THE
MONTH YOU WERE
BORN IN?"

40 INPUT A

80 IFA< 1 ORA=> 12
THEN GOTO 40

60 LET A=(A-1)x 3

70 PRINT ""SO YOU WERE
BORN IN*;B$(VAL AS (A
+1TOA + 3) TO VAL
AS (A+4TO A+ 61

The numbers in string A$
are arranged in groups of three
to simplify decoding, for exam-
ple the first three digits refer to
the starting position of the first
word, 001, the second set of
three digits to the starting
position of the second word, ie.
008 and so on. You may have
noticed that there are an extra
three digits at the end of A%
that refer to a non-existent ele-
ment — in fact it is one greater
than the position of the last
character in B$% and is
necessary for the correct func-
ticning of the routine. This is
because, to find the end of a
word the routine looks for the
beginning of the next word and
subtracts one from its starting
position. As it stands, the
routine allows you to store up
to 999 characters of DATA
because the starting positions
are stored as three digits which
gives you a maximum number
of 999. To store more DATA
than this you need to store the
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information in A% in 4 digits
and change the decoding as
necessary in lines 60 and 70.
Remember that the maximum
value of A allowed in line 50
should be the same as the
number of words in B$, It may
be less if you want to restrict
the amount of words available,
eg. anybody with a birthday
later than OCTOBER was not
allowed to use the program!
The routine runs fairl
quickly, and if you want to te.
its speed, make the following
changes to the routine:
delete line 30

40 LET A = INT(RND x 12}
+ 1

70 PRINT B$ (VAL A% (A +
1 TOA + 3) TO VAL A%
(A +4TO A + B)
=1);"

80 GOTO 40

What do you suppose hap-
pens if A is not a whole
number? How could you pre-
vent this happening? You
could add a line like
45 LET A = INT A

See if you can improve this,
possibly adding INT to an ex-
isting line.

(xix) Integer
Arithmetic
In general, always add the

function INT before a division
in a program designed for a

computer with integer
arithmetic. You may require
brackets around the division so
that INT works only on the
result of that division.

(xx) Logical
Expressions

Most BASICs allow expres-
sions to be evaluated as true or
false. On the ZX81 a true ex-
pression returns a value of 1, a
false returns a wvalue of 0,
Some BASICs return — 1 for a
true expression. The particular
method of conversion used will
depend on the context in
which the expression is used.
It may be possible to negate
the result by simply adding the
- symbol to the expression,
eg. LET A = B = C may be
replaced by LET A = — (B =
C). This method will not work
all the time and hence it may
be necessary to completely
rewrite the expression for it to
work properly on the ZX81.

(xxi) DIM

3ome BASICs allow you to
write several DIM statements
on one line such as DIM
A%(9),B%(8),C5(7). You will
have to replace this by in-
dividual DIM statements on
separate program lines. If the
program calls for arrays with
names that are more than one

letter long, then these have to
be replaced by single letter
names like A$ or B. If you do
not have enough letters
available then you may be able
to declare additional dimen-
sions to the existing ones for a
certain array and use the extra
dimension to replace an array.
Programs that cause this pro-
blem are generally too long to
fit into a ZX81 anyhow.
Beware of the zero subscripts!

(xxii) GET, GETS$

This is a function that reads
characters or values from keys
pressed on the keyboard. It
takes various forms on various
computers, but in general it
waits until a key is pressed
before it goes on, assigning
either the character correspon-
ding to the key pressed or the
code of that character to a
variable. For example, GET A%
or LET A% = GETS$. You could
do this on the ZX81:

1000 LET A$ = INKEY$
1010 IF A$ = ' "THEN
GOTO 1000

This would return the
character corresponding to the
key pressed on the keyboard.
If the function was to return
the CODE of the character
(NOTE: this would be ASCII
code, which returns complete-
ly different values to the ZX81
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Tim Rogers from Richmond turns his
programming skill to create a
‘Dodgem car’' type program called

CHOMP.

You are a hungry snake on an
oblong course filled with dots of
food. By typing in RUN you
start the little creature chewing
its way anti-clockwise round
the course leaving crumbs in its
wake. You cannot stop it or
reverse its direction, but when
you get to one of the four gaps
you can change lanes by press-
ing one of the four arrow keys
corresponding to the direction
you want to go in. For example
if you are heading north and
want to change to alane further
on the inside press the left ar-
row key lkey 5. However, life
is not that simple for this
hungry little snake as there is a
rather nasty monster going in
the opposite direction (clock-
wise round the course) which is
determined to eat the snake. It
bumps round at the same speed
as the snake but has less
manoeuvrability when it comes
to changing lanes: Whereas the
snake can change up to four
lanes per gap, the monster can
only change one lane.

The monster is always out to
get you and will try to be in the

e :-l'll;l..-

20

same lane as you and thus
cause a head-on collision and
swallow you up. There will
always be a ‘barrel’ somewhere
on the course which the snake
will swallow even more readily,
but beware, once eaten, a
space will remain which the
monster will treat as a gap and,
if necessary, use it to change
lanes. Ordinary dots score one
point each when eaten; barrels
score five. The snake can go
across crumbs where dots have
already been eaten but it will
not score points. Once all the
dots have been eaten the snake
will begin to eat crumbs leaving
behind dots, and when all the
crumbs have been eaten the
snake will begin to eat dots
again, although you have to be
very good indeed to get to this
stage.

In theory the game cangoon
forever but because of the bar-
rels Tim Rogers thinks that the
highest possible score you
could get is 44256 (b x 208 +
2082), His record is about 450
or so which, with a little prac-
tice, could easily be beaten.

REM

SLOW
LET Hi=@

4@ PRIMT

GOSUB 100@

So PRINT . I . N -3
E.IBF-‘F-‘cIH! G e e ‘s
70 PRINT “H.B.E. S it
8@ PRIN B-B-B....... i
s'ré"pnxm- B E 8 RS

@G FDFt FI:—..l TD d

1l1@d PRINT "B TF'IE- a;
" TRB 31_. ‘B

1288 NEXT A

13@ PRINT “H.H.H.H. sy
140 PRINT "H.B.B.B....... -
‘15@ PRINT “H.NH. R . S [
16 PﬁEN B.E......... P
“170 PRINT H.H. 3
180 PRINT s S e b
“156° PRINT . -

a2 F‘RIHT PR U L G - -
‘se2 LET Uizea

285 LET G=14
2a7 LET H=27

=

89 LET WVl=\U
1& PRINT ™

215 LET Al1l=PEEK 168306 +25E&3PEEK

16

397

LI B |

N LT TR
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I——————————— 16K Game

LET

EBl=@
225 LET LA=1
238 LET A=Al1+675
235 LEY LB=1
24@ LET B=Rp1+:Z99
245 LET R2={
25 LET o=1
252 LET D=931 +IMNT tRMNDxE83)
254 IF PEEFK D<:27 AMNED PEFK Q<1
4 THEN GOTO 252
255 IF PEEK O=H THEN LET wi=y1-
256 POKE 0,52
287 LET w=lU_-3
258 IF 5»1 THEN RETURRK
268 LET D=-33
2738 IF A2=H THEN LET S==+1
288 IF PEEK IR+C) =123 THEMN CZ0OSLU
E 408
298 POKE R,Gx({R2Z=H} +(A2=C}1
292 IF S=U1 THEN SCOsSUB Sag
295 IF INKEYS$:<>"" BNk PEEK (B4

!=8 THEN GODSUEB

=l

380 LET A=g+C
381 IF A=0 THEN LET S51=51+5
382 IF A=0 THEN CcOsSus 252
S84 LET R2=FPEEK B8
B85 IF PEEK R=12 THEN GOTo 588
310 POKE A.2
3280 IF PEEK (B2:+D) =122 THEMN GOsu
B 45@
332 FPOKE B.B3
335 IF Bl=@ T8D Q=G anND LA«<»?LB
THEM GOSUER Saa
237 IF Bl<:@® THEN LET Q=0
348 LET B=B+D
345 IF PEERK B=24 THEN cOTO 520
350 LET Bi=FPEEK 5
36@ POKE B.i12
378 GOTO =27a
4@ LET ==
4@2 IF C=1 THEN LET X=-33
405 IF X=-33 THEMN GOTD 43S
418 IF C=-33 THEN LET K==
415 IF X=-1 THEN GOTO 435
428 IF C=-1 THEN LET X=33
425 IF X =33 THEM COTO 43S
438 IF C=33 THEN LET xX=1
435 LET C=Xx
448 RETURN
458 LET v =2
452 IF D=-33 THEN LET v=1
458 IF ¥ =-32 THEN GOTO 488
+ 68 F D=1 THEN LET ¥=33
465 IF ¥ =33 THEN GOTQ 485
d7@ TF D=33 THEM LET ¥Y=-1

LI N B B N B N & & & = & =2 83 & =

{ g ; eeerery, |

2N L B B I )
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530
548
708
70s
7Zie
EY§=
"y -t
722

R<{>0

iy
R B Fu i T Y RN BN TR TN N |
ﬁﬂmm#mmwgmmmmppg

MEGEOe0ORNR0-E

iIF ¥=-1 THEN GOTOD
IF D=-1 THEN LET
LET D=¥Y

488
¥==33

28
IF H1<S T E“.h
FRAUSE
CLS
caTe S
LET A3=R
LET AS$=INKEYS
LET R=A+1{({IN
TS ) £ {ABS =
INKEY $="7") 3
IF A>R1+726 0O
THEN =N
IF R=A3 THEN

| B

S5000

-

J]

*RE="7"13+({C=
T2 iIRF="8"1%

IF LS=LA THEN
LET LA=l5
RETURN

LETYT @=1

LET D21=D
GOSUB 458

LET D2=D

LET D=3

LET t=LfR-LE
iIF W>*»1 THEN LET ii=1
IF W<—1 THEM LET W=-1
LET LE=LB+U
LET B=pR+llsDesz2

EET

RETURN
LET S51=514+5
LET S=@&
LET G=H
IF H«:»G THEN GOTO 958
_ET B4 =i}
BRETURM
LET MF="04Z2 PL1Z DOBEL BBE B
@35 1258 254 118 B22 203 215
221 1598 128 ii9 a4 242
FRST
FOR M=18S14 TO 1BESE3

M, L MEl T 3)

T0

o

(]
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Spectrum Programs |

Spectrum takes off

The sound and colour on the
Spectrum are two good
reasons for buying one — and
these three programs, one
each by Alan Gunnell, Chuck
Hopper and Anne Marshall
show the sound and colour off
to advantage.

i celeration and gear setting. _ 1S9 PRINT - °° PRPER 2. INK 6.7
Final circuit You'll soon learn the effects =€ éé EDQ"SUB higg%% i
Our first program — FINAL CIR-  these have. Your score is shown -5 = ; G
CUIT — was adapted from a atalltimes (line 220}, and afinal  _ -_:E'g Eg??EF{‘th 1_—;_,,‘131‘12[;-'-[ _ gNH 7:"5ele
ZXB0 program (2K score is given at the end. Your * !, =S Lt o -
RACETRACK) first published in  feedback (including such lines ==& IF 3<¢1 OR 2:1@ THEN GO TO 1
the monthly magazine, /INTER- as 'Driver behind is hooting, ~ = . PR - s = = =
FACE. hurry up’ if you're dragging your t?gﬁ I(gf-"}rfg }éi:l. s "Enter accelera
Iltiseasy toplay, andbecause heels) is in words, and appears = <1 0 = - -
it ends up giving you a score throughout the race. You'll find :__Q.LB IF 3+¢1 OR a»10 THER G0 T4 2
after each ‘race’, acts as a there is a great tendancy to 22@ FRINT_INK_RND=x6; “Current sc
challengetoplayitoverandover crash, and your vehicle 2rg is ‘iOINK 21
; again, trying to increase your manages somehow to survive =4@ INPUT PRPER 2 INK B "EnlEf
| score. There are three aninfinite numberofcrashes. Of braxing (@ TO 181" b
‘racetracks’ on which you can  particular interest is line 290, =258 IF b<«@ OR b:1l@ THEH GO TO =
drive at varying degrees of dif- which takes the place of five 8 _
ficulty. IF/THEN statements of the type 260 RETURN o
| Throughout the race, youare IFH = 5§ THEN LET b$ = “oily ;ég E:lh?_}ﬁﬁﬁgflgiqht s
4 i : - = :E=("04i Ly Lraig I )
asked to enter your choice of ac straight™ andsoon. _ }2 f':'"" 3irpin” AND h=43 +(“corn
=3 P =31+ ("bend AMD h=23¥+("
s2trai BRI =11
Sl & iR P
= REM Final LCircuiil =BG =@ THEN LET a=1
REM Rdapted rfrom ZIXNEQ 358 S=RES 15+1(a%#3) ~-ib#1l5) + i
REM program by Alan Guoaneit: =%371
FEM First publisked in =27a IF 35<1@ THEN LET s5=10
REM IMTERFACE 2880 IF 5 <¢185 THEW PRINT -~ """ I
HEM K 2;"Driver behind is hooting
LET a=5 LET g9=1: LET b=3 PRINT * INK 1;"“"Hurry up™
ECRDER 1: PRPER 7: IMK 8 =26 RETURN
) INPUT "Lhich Leack (3 TO 59 12k IF = »2@ THEMN PRIMNT INK 2; 'Y
. ! 'r% ip&sann;-..:taw down!": LE
- Y3 OR Y13 T i 3 e L=L -5
= X 20 - ¥ a2 T HEM GU TO ZE 310 ’ETL}Q‘N
& L=100+w £w g IF s:48 THEM BEEP 3,50 FOR
= s =0 j=1 TO Z&: BORDER RND*&: NEhT =
= (=18 THEN STOP PRINT IMK 2;"Crash"
g2 LET x=x+1 =21@ IF b>& THEN PRINT INn 2;"Cr
_ 2@ TIF x=10 THEN PRINT INK RND% ash'": BEEP .5.28: BORDER RNDx5:
S2.TRE & "“"THE RACE IS OUER"'TARB 4 FRUSE 20: LET L=L-S3+INT (RNDx1O}
L TSere is Yo Lit out OofF Y il@0+vs 2020 RETURN
FORE 23632,-1: BORDER RND*7: S@@d IF =335 THEM FOR r=1 TO 10:
P .Q2.RNDx3G: GO TO S PRINT IMRKR RMND¥S, "Crashti it iuiig
2 GO 3UB 150 i NEEE f *LET i=L-18
FOR t=1 TO S@: BE 22, t: -“@ig RETURN
t = st 4@@a@ IF =:35 THEN PRIMNT INK 2;"=%
GO SUE ZT7TO R EEFC T ASh *FEEFFFFLFEXFF LR EET
FRINT INKM RMND*E. b$ LET L=1-10
GO SUE 14% 21 RETURN
GO SUEB 356 Z@@@ IF 3 :20 THEWM FPRINT INK Z;"C
PAUSE Eo0 CCCCCrrirraaaassssshhht 1Y LE
GO SuUBE 278 T L=1-210
GO TO &6 SgRs FOR t=1 TO 5@ PF!PEP RND %7
FOR =1 TD S0: BORDER RROD®T LS : MNEXT t: PAPER
XT t ECRDER 1 =21@ IF b:>3 THEN F‘P‘I*\IT “"Crash!!t™”
149 LET s5=RABS (s+(a%a) -(bx15) +1{ LET L=L-10
] =@zZEe RETUEN
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pressing ENTER after each one.
When you have held enough, or
if you don’t want to hold any,
Chuck Hopper's program — enter 5, then press ENTER
VEGAS BREAKER — is a varia- which gets you back to the next
tion on the old FRUIT MACHINE  roll. Note line 40 (POKE 23692,
favourite, which costsyouanin- —1) which keeps the screen
flationary $1.50 a spin. From scrolling, without you having to
time to time the HOLD option respondtoa ‘scroll?’ query. The
will come up. You can hold all use of this POKE is discussed
four reels if you like. When elsewhere in this issue, in Tim
HOLD comes up, you just enter  Hartnell’s article on using Spec-
each number you wish to hold,  trum colour.

Vegas Breaker

THIS IS ROUND 14
RUE £33
FRESS ANY KEY TO ROLL

B0 Bs:E BAE BB
YOU MOU HRAYE $31.5

REM UEE‘F!‘.: EREAKER
FOKE qﬁg‘"—" s 1@2e

BORDER ©: In

FRINT “ " PAPER 2:TARB 2. "TH
s ROUND “ - ‘"TRB 2, You
“l,-‘?gflﬁil‘_:‘r’ ““TRB 2; "PRESS BNY

3

IF INKEY$<:"" THEN G0 TO 7@
EE INKEY$="" THEN O TO o
=
FO
P

Vod O e L i
l=lo ]l
i
o
Ui
C
m
1
L

Mk
o
n
-0
-
P
Lw)

ol
Im.on

B0 010000~ <o
Mmenss

R _G=1 TO S@: BORDER RNDs%7
«@1,5@-G: NEXT G: BDRDER

FOR J=1 TO 4

IF Ml =0 THEN GO TO i1s5@
LET A =INT (RND#4) 3]

BEEFP .1,508. 4

NEXT

LET ROUND=ROLND*1

GO SuB Seae

GO SUB 4@@p

IF RND>.7 THEN GO0 SUB saoe
FOR T=1 TOD 4-|.'-.’I PRINT AT 1.,:=
INH LRND7, "l B, AT 1,25; INK
E 7 ) 5 . NEXT T

Fars FI’.‘:H‘ T=1 TO 25: PRINT : NEXT

i@ IF MONEY>® THEN GO TO =37
_Fﬁ PRINT ‘*’TQE S, "ol SURUIVE
¥ ; ROUND , " ROUNDS"
g BDRDER BNLD 7

FRINT "BUT NOW Yyou HRE BROK
ND THE"

EBEORDER. RND %7

PRéNE "B 5 I NGO I 5 [
=) i o

BORDER RND 7

POKE 23892, -1
FRUSE lm

GO TO 19p

REM %% MONEY 3%
PRINT *“°°. POKE 25682, -1
: LET MONEY =MONEY -1.5
4d2@ IF A1) =A(2) BND Hr21=9fﬂ1
AND RS =R(4) THEN PRINT INK 5;
ELEL LD JROCKPDTE D o 2 SF 2 3 o oF o o bl
= 2.1 PRINT - "whil LIIN si@
ET HONEY=MONEY +1@: GO TGO 4

=" S

B b o e e e o it
sof =l TR T b
LIS O 150 0 R 1 ) I 1

1104

o i

o
~l

r L
iy b=
o

T
Jai 1) J.h':iru]

DR
NEEERN00NZIS
1

5 Atk

L W T TR Ol (N (RN
=

I

e
s
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L b I‘E.iul-m .
meim ﬂ.HnZI".?F.;'-‘JT

DI

e
m
m
o

066 5 DA

o e B S e ks
LR i [PV (3 RN TR ]

RO
bk

A O T B
L LA

L

¥ BiRE-RaRE MG

N i ] 00§ D> B I O
l

Nogp =
S s 6 i
I o AT
BEEE QiR

thgghoan [

M
FICany
mem

E:JJ.EEJ..:J

QREH 5
LD~ N

fo LA 15
'EJGIEIGIEHDBEGEIEGQGGHELE@

VCHALT D IS0 0 AL G Cn R 1 1) e

) 0 ) ) 12V T 1
wo-lmn

Eiiiﬁgli THREE OF A KIND! %%%%

2.28: PRINT - ""wou WIN
LET H'h.ifz W =MOMNEY +5 GO TO 43
IF RIS =Riz2: AND A{3l=R(4)
FRINT INK B&;:; PRPER 2; "%%%%%
RIC 3% TRID $% $5%3% SBEEF
. PRIMT 'y OUl WIIN $7.50°
OQHEY =MOMEY +7.5: GO TO 4102
IF Ail) +A2) +A13) +R(4)=1a T
PRIMNT FPREER s TESS AN A = =1
; SHASHEROQ! 1 !  BEEP E.« T
NT “YOU WIN $7.S@!!": LET

 MONE® (-Hf‘iNE Y+7.5

T*wa FOR T=1 TO 208. BORDER RND*7
R.Bi . T: NEXT T: BORDER @
=1
FOR T=1 TO B54: PRINT INK RN
"!";: NEXT T
RINT “°‘TAB &; "YDOU NOW HARUE
MONEY *
FOR T=1 TO &4: PRINT INK RN
“W',: NEXT T
PRINT
FORE 22682, -1: PRINT : PRIN

OIHM Hra)

*
@: BORDER RNMND#7
- MNMEXT T BORDE

FQR J=1 TO
IF Al =1

FRINT INK
B ;. EEEF

PRINT INK
PRINT InNE
FPRINT INK

]

.,

[ ]
m
Zm-
1m
(s}

IF Fl Fuldl =3
", : BEEF
IF = { oLkl =4
, . BEEP

oz

RETURN

REM ##% HOLD x%¥
BIM HMIS)

EEEFP .5.1

PORE 23692, -1

PRINT “° INK B&; “ENTER BNY N
R{3) wou"

PRINT ° INK 6; "WISH TO HOLD
NTER 5"

PRINT * INK B&; "WHEM YDOU HAU
NISHED"™

INPUT @

IF _@¢>S THEN FRINT INK 2;@
LET M@l =&

IF @<¢>5 THEN GO TO &s@&@2
RETURN

REM #% ASSIGN UARIABLES #%
LIM RIS)Y: DIM Mis)
LET MONEY=7.F5

LET ROUND=1

FOR T=1 TOQ 2@

BEER .Z2.,2:%T

NEXT T

BORDER 7: PRPER 7: ©
EORDER @: PAPER B: C
RETURN
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SNSRI o o R T A DR e

: . ; 18l LET G=G+
Living colourfully discussing the game of LIFE in 120 FOR Loz _33_-0 i
detail in the next issue of ZX 13@ FOR B=1 TO 12
Anne Marshall has turned herin-  Computing, and telling you how 14@ LET F=U+1@xB
ventive fingers to programming  you can write a program to play 180 IF G=1 THEN GO TO =2Sad
this variation of John Conway’s it from scratch — working it out 19@ LET H=0 =
game of LIFE. It makes good use  from the primary algorithm. But Ze® FOR T=1 TO &
of the colour available on Spec- for now, save all that thinking, 218 IF AIF+EI(T) +1)=C THEN LET H
trum, and shows a novel ap- and give Anne Marshall's pro- =H+1
proach to the program. We'll be  gram awhirl. Z2@ NEXT T
23@ IF A(F1=C AND H¢»3 AND H<d:z
, THEMN LET Li{F)=Z
LIFE in progress. =385 IF AIF) =2 AND H=3 THEN LET
_ (FY =C
S REM LIFE - & AHNNE HARSHALL = X : RDOER RAND#7: NEXT
198 BIMN G145 : DIM L{148): DIM (S4@ -NEXT B: B
ZiE] 245 BORDER 1
i5 LET G=8 25@ FOR M=11 TO 144: LET AIM) =L
2@ FOR T=1 TOQ & iM}l; BEEP .@@5.,M,35: NEXT H
38 HEAD ZT: LET Ei(Ti=Z: NEXT T 255 PRINT AT 5.0,
3@. LET C=CODE _ "p ": LET Z=128 26@ FOR U=1 TO 12: PRINT TAB 4.
35 BURDER 1: PRAPER @: CLS 278 FOR B=1 TO 12: LET F=U+12%E
4@ FOR B=1 TO 12 288 PRINT IMK B;CHR$ AIF) " ..
6 FOR D=1 TO 12 NEXT B: PRINT : NEXT U
e LET A(B+10zxD) =Z 285 PRINT AT 3.,19. PAPER 2: INK
7@ IF RNC>»» .45 THEMN LET RA(B+10=x 5;"Generation ";G6: BEEP .3.50
DY»=C Z29@ GO0 TO 108
80 LET L(E+10%D) =A(B+1@xD) 2P DATA 11.18.9.1,-1,-9,-1@,-1
a@ MEXT D: HNEXT B 1

ceneration 4 Generation S Feneration 1= Generation 16
zze == - . .
an " N | | - L
- - = ] = ] = -
a2 m - " = = ] ]
EEE ] am = mm am am L am
-= | == am am
[ N ] ] am
am ]
amn = Eman
T X a n L =
san aa n L] u
Ll = =8 = = s
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Personal Software is a new quarterly publication from the people who
| brought you Computing Today. To celebrate the launch of the BBC

I Microcomputer our first issue will consist of more than 20 programs
, covering Domestic, Financial, Educational, Games and Scientific areas.

All the programs are fully tested and documented and the listings have
been produced directly from the BBC Micro to eliminate errors. As an
additional service we are offering copies of the programs on tape through
our CT Software organisation.

As well as featuring the best software from previous issues of Computing
Today converted for the BBC Micro in order to show off its advanced
features, the publication also includes a number of specially commissioned
programs which reveal even more special functions.

If you own or have ordered a BBC Micro, or are just looking for a
collection of Extended BASIC programs to convert to your system, then
you need Personal Software: BBC Programs.

Personal Software will be on sale at your local newsagent from Friday 14th
May at £1.95 or you can order directly from us at £7.80 per annum or

£1.93 per copy. To ensure a single copy or a complete year'’s supply fill in
the form below — you can even spread the load with your credit card.

SUBSCRIPTION ORDER FORM

Cut out and SEND TO - 513, LONDON ROAD,

{made payable to ASP Lid)
OF

Debit my Access/Barclaycard *

82 Summer { "delete as necessary)

I
I THORNTON HEATH, =
1 ; SOELWAREE 3! I
I AL LN ENGLAND. i
] |
| Piease use BLOCK CAPITALS and include post cedes Please commence my subscription to Personal Software with =
the issue.
| Name (Mr/Mrs/Miss) |
' delete accerdingly SUBSCRIPTION (tick as I
I Address y RATES appropriate) I
|
I £7 80 for 4 issues £1.95 for a single I
I LK copy of the issue I
{
I Signature { am enclosing my (delete as necessary) I
| Cheque/Postal Order/International Money
1 Date Order for £, 1
] 1
i i
l i

| ' L---------------_--------------------------------
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ZX80 Games

Kar WIng won
retch

and ZX REVERS
on the

brain-

from Canada has

or the ZX Spectrum.

rovided us with a couple of
Ng programs for the 1K ZX80 — MACIC SQUARE
E. Both programs can easily be converted to run

ZX81 (where more than 1K will be required)

|
At

When the MAGIC SQUARE pro-
gram is first run, you'll see a
three by three grid, partially filled
with black blocks. The object of
the game is to create a magic
square by putting numbers in
the place of the black blocks.
The arrangement of the blocks
can be changed by entering a
number, from one to nine, with
each number representing a
position on the grid as follows:

123
456
7889

When a number is entered,
certain blocks will be reversed. A
magic square is formed when
the whole grid is black, except
for the central square.

96

Here is the code to help you
crack the Magic Square:
(1) When a number belonging to
the corner (1,3,7 or 9) is entered,
the colour of that quarter of the
whole grid will be reversed. Faor
example, when one is entered,
the colour of the numbers 1, 2, 4
and 5 will be reversed.
(2) When a number correspon-
ding to the middle of one of the
four sides is entered (ie. 2, 4, 6
or 8), the colour of that whole
side would be reversed. For ex
ample, when a four is entered,
numbers 1, 4 and 7 would be
reversed.

(3) When the centre one is
entered (ie. number 5, numbers
2,3 4,5 6 and 8 would be
reversed.

The magic square is made
when the colour of numbers 1,
2,3, 4,6, 7, 8and9 are black,
and the colour of number 5 is
white. The computer will tell you

5 CLS

10 DIM A(9)

20 LETB=0

30 FORA=1TO9
40 LET K=RND{2)

the number of moves you made
in order to finish the square, and
it will only accept a number in
the range from one to nine.
However, the program will stop
when you enter a letter, if you
feel living giving up.

50 IF K=1THEN LET A(A) = 128

60 IF K=2 THEN LET A(A)=0

70 LET B=B+K
80 NEXT A

90 IF B=8 AND A(5)=0 THEN RUN

100 FOR N=0 TO 2000

110 LET C=0

120 PRINT"MAGIC SQUARE"
130 PRINT"--eeeemeeaes &

140 PRINT
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150 LET D=0

160 PRINT (AAAAAAA)"

170 FOR A=1TO9

180 PRINT"(A)":CHRSS$(A(A);

ZX80 Games

190 IF (A/3)*3=A THEN PRINT"(A)"
200 IF (A/3)*3=A THEN PRINT“{AAAAAAA)"

210 LET D=D + A(A)

220 IF D=1024 AND A(5) =0 THEN GOTO 470

230 NEXT A

240 |IF C=1THEN PRINT B;" IS NOT BETWEEN 1 AND 9,

DUMMY "
250 PRINT

260 PRINT”ENTER A NUMBER (1 TO 9)"

270 INPUT B
280 CLS

290 IFB = ORB = 9 THEN GOTO 540

300 LET A(B)=ABS{A(B)-128)
30 LETK=1

320 IFB=30R B=4 THEN LET K=B -1
330 IFB=60R B=7 THEN LET K=9-B
340 IF NOT(B/2)*2=B AND NOT B =5 THEN GOTO 410

350
360
370
380
380
400
410
420
430
440
450
460
470
480
450
500
510
520
530
540
550

IF B=5 THEN GOTO 370
GOTO 430

FORK=1T0O 4

LET A(2°K) = ABSIA(2*K) — 128)
NEXT K

NEXT N

LET A(5) = ABS(A(5) — 128)

LET B=(5-B}/2+B

LET A(B + K} = ABS{AIB + K) — 128)
LET AIB - K}=ABS(AIB - K} - 128)
NEXT N

STOP

PRINT"YOU DID IT IN ";N;" MOVES"
CLEAR

PRINT"TYPE ¥ TQ PLAY AGAIN"
INPUT As

IF AS="¥" THEN RUN

CLEAR

LIST

LET C=1

GOTO 120

ZX Reverse

When this game runs, you'll see
a randorn sequence of numbers,
from one to nine. The object of
the game is to get the numbers
back in order again in as few
moves as possible.

Here's how you do it. If the

5 LETC=0

10 DIM Ai9)

20 LET A(1)=RNDI(9}
30 FORA=2TO9

numbers were arranged
286491537, and you entered 5,
then the sequence will become
946821537, that is, the first five
numbers would change places.
The computer keeps track of the
number of moves you've made
and will know when you've got
the numbers back in order.

A

ZX COMPUTING AUG/SEPT 1982

310
320
330

490

510
520
530
540
550

LET A(A)=RND({9]

FORB=1TO A-1

IF AlA)=AIB) THEN GOTO 40
NEXT B

NEXT A

FOR D=0 TO 2000

CLS

PRINT,”ZX REVERSE"

PRINT," e

PRINT

PRINT™ *;

FORB=1TO 9

PRINT A(BL"™ ™

NEXT B

PRINT

PRINT

FORB=1TO?9

IF NOT AIB)=B THEN GOTO 240
NEXT B

GOTO 470

IF C=0THEN GOTO 280

PRINT

PRINT" PLEASE INPUT AS INSTRUCTED"
PRINT™ | AM JUST A DUMB COMPUTER"
PRINT” YOU KNOW"

PRINT

PRINT" ENTER A NUMBER(2 TO 9"
PRINT" OR TYPE 1 TO STOP”
INPUT A3

IF A% =""1" THEN GOTO 520

FOR A=30TO 37

IF A$ =CHRS${A) THEN GOTO 370
NEXT A

GOTO 540

LET C=0

LET A=A-28

FORE=1TO A/2

LET E= AiA) + A(B)

LET AlA)=E - AlA)

LET AIB) = E-A{A])

LET A=A-1

NEXT B

NEXT D

STOP

PRINT* ¥YOU DID IT IN ":D" MOVES”
PRINT

PRINT” TYPE ¥ TO PLAY AGAIN"
INPUT A$

IF A$=""%" THEN RUN

CLEAR

LIST

LET C=1

GOTO 100
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MICHAEL ORWIN'S ZX81 CASSETTES

THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT LOW PRICES

QUOTES CASSETTE 2 CASSETTE 4
Michael Orwin's £5 Casselte Two 15 very good Ten games in Basic for 16k ZX81 8 games for 16k

valug 11 contams 10 s10hd well designed games which
work, offer plenty of variety and choice, and are fun

from the ZX Software B N

Your Compufer, May 82 ssue

Cassefle Two contains Reversi. Awan, Laser Bases,
Word  Masternmi Mectangles. Crash. Roulefle
Fontoon, Penny Shoal and Gun Command

Casselie Two cosls £5

IX-SCRAMBLE (machine code)

| had your Invaders/React cassette
I.gl'l:g:d with 1Ris lirg! cassette
P FRubython, London NW10

| wids de-

CASSETTE 3

have been intending towrite 10 you for some days amb and $hoot your way through the fortified caves
10 say how much | enjoy the games on Cassette One B programs 'Dr 16k ng-‘ GUNFIGHT INVADERS
which you suppled me with ear'l-_:.r this maonth STARSHIP TROJAN {machine code) {machine code)

E H., London Swd Ropair your Starship

before disaster strikes
Hazards include asphyxia-
tion. radiabon, escaped
biological specimens and

y bought your Cassette One and con
y
hard Ross-Langley

sader if to be g

Ric

danaging Director plunging into a Supernova
Ming of Iinformation Ltd STARTREK Thizs version of the well known space
adventure game features variable Klingon mobility GALAXY INVADERS (machine code|
and graphic pholon 1arpedo racking Fleets of swooping and diving alien cralt
PRINCESS OF KRAALAN adveniure game SHNAKEBITE imachine code)

CASSETTE 1 BATTLE Stratagy game for 1 10 4 players Eat the snake betore it eats you. Vanable spead {very

KALABRIASZ World's silliest card un of HiET Btlpp Gpeec)
Worl: il c game, full o
(eleven 1k programs) poinlless complicated fules LIFE (machine code|

machine code CUBE Rubik Cube simulator, with lots of functions A ZXB1 version of the well known game

React, Invaders, Phantom aliens, Maze of death. Planet ncluding 'Backslep D TIC-TAC-TOE {Basic)

lander. Bouncing leiters, Bug splat SECRAETMESSAGES Thismessage coding pragram Played on a 4xdxd board, 1his 15 a game for the bramn. it
Basic ; is very txlp gexi |f is very hard to beat the computer at it

| Ching. Mastermind, Robots, Basic Hangman PLUS MARTIAN CRICKET A simple but addiclive game 7 of the B games are in machine code, because this is

Large screen ons of Invaders and Maze of Death {totally unlike English cnicket) in machine code. The much faster than Basic. (Some of these games were
ready for when you get 16k speed is variable, and its 1op speed is very fast prewigusly available trom J. Steadman)

Casselle One cosls £3.80 Cassette 3 costs £5 Casselle 4 costs £5
FUNGALQIDS (Machine code)

Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Road, Willesden, London NW10 9QL (mail order only. please)

The specialists in intarnal plug-in memaories for ZX
CoOmpUtErs ANNOUNCE

Great games packs for 16K ZX81
PACK 1

BOK ASTRO-INVADERS

SPECTRU M Just look at these features

.. .then look at the price!
now attainable for the price of a 4BK modalll with
our SPBO low-power Sinclair look-alike. * Superior machine code pragramming
Functionally identical to the Sinclair 32K intemal plug-in expansion but with double *Rapid-firing with explosive on-screen kill effect
the capacity {84K) the SPBO plugs Into the sockets provided on the 16K SPE *Hiah-set 1 saucers "54 aliens *accele no attack
by Sinclair for his 32K expansion board. Instructions to our usual high standard makes High-ScOrng salcers: b4 AlBTs -aceeer aung

fitting very simple indead *Destructable defence shields *On-screen kill count
The SPBO In no way interfares with Sinclair add-ons — ZX Printer, RS232 interface, *High-score update
D:Icrcr:inve : *Fast action space graphics
aw low prices on our highly successful internal memories for ZXB1 - e dem n ZXB1 va
Ta: East London Rabotics, Finlandia House’, 14 Darwall Closs, LONDON EE 4BT. a new demension in ZX81 valus
o Astro-Invaders is yours on cassette for ONLY £3.65
Itam Price  Quantity  Total with FOUR BONUS GAMES:
CHIPSWITCH kit doubles your ZX81 memory to 4.70 ARCADE GRAND-PRIX — drive four levels of machine code
2K. [this kit requires soldering) skill
INCREMENTAL intarnal 2K plug-in memory 17.78 PENALTY — defend your goal against the sharp-shooting ZxB81
Swctansice foe ZAR] nEpamdshia fu. ] Y- GOLF — judge shot-strength, angles, bunkers [
Additional 2K chips for sbove (HMB116P-3) 4. 60 plus machine code insect fun with SWAT
MAXIMEM 64K internal plug-in mamaory for 49 95
ZX81 PACK 2
SPEO 64K internal plug-in memory extension 50.00
for ZX SPECTRUM giving 80K of user RAM P LA N ET D E FE N D EH
SPBO Kit version with full instructions. 44.00 )
— blast aliens in planet orbit
SPBO fitting service (price includes excass 9.00 .
FaF}. * ultra-dynamic machine code action *hostile alien-waves
Postage and Packing ; *fast. responsive controls: ship up/down, thrust, laser-bolt, and
. Tesp P up
TOTALL smart bomb *comprehensive scoring
"explosive graphics. explosive price!
Telaphone anqguiries on 01 471 3308 . 2
Al npri‘::“. lrandy include VAT, Planet Defender comes on cassette for ONLY £3.68 with machine
:hl”:dmlk if Ea;a;ﬂhrn 8 VAT recaipt, G e code STORM-FIGHTERS — combat & fleets of swooping aliens
lafunds less i andling on all items returned within days of recsipt. Sen R - e machini ) — rag
stampad addressed snvelops plus additional 12%p stamp for catalogue. as you blast across space, BREAKOUT {machine code race

against the clock, plus GRAPHIC HANGMAN.

16K ZX81 cassette packs 1 and 2 are £3.65 each
R b S e L S (post free in UK) from:

ST e e e 29 Brook Avenue, Levenshulme, |

STOP PRESSI Transfer all your ZXB87 BASIC and Machine code programs and data
onto your SPECTRAUM in minutes with cur new SLOWLOADER available soonl ManCheSIer’ M q 19

Cheque/Postal Order payable to: EAST LONDON ROBOTICS £
Name: Mr/Mrs/Miss
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user-definablegraphics

Thirteen-year-old Chris Callender
from Cove, Helensburgh, has devised
a great program to allow you to
define your own characters for
dumping to the 2X printer.

This program will work with a
ZX81 or an 8K ROM ZX80. It
needs a printer, and 16K RAM.
The first thing you must do
before typing in the program,
or LOADing it from cassette, is
to type:

POKE 16389, 124

NEW

This will alter RAMTOP to
make space for the machine
code subroutine. Next, type in
the program as listed, and
press RUN.

Now, to design, say, an arrow
like the one in figure one, type:
""" NEWLINE

" NEWLINE

... NEWLINE

"L NEWLINE

" NEWLINE

""" :NEWLINE

""" iINEWLINE

""" NEWLINE

The program will then be ready
for the next character on that

of about 10 seconds and then
there should be a buzz from
the printer and there will be
your character.

To design a character, draw
an eight by eight grid and make
up your character by filling in
the segments of the grid. Then
type in your character line by
line. Everytime you come up
against a blob that should be
filled in, enter a fullstop. You
make spaces by, obviously
enough, typing a space.

How it works:

The program works by using a
machine code routine copied
from the ROM at address
2161. This is copied above
RAMTOP by lines 5-9. Then
the user enters a line of his
character as B$. Lines 50-120
convert this line to a byte of in-
formation in array A$. If the

user types PLOT, the program
line. If you are finished, type: goes to line 9988 which is the
"PLOT". There will be a delay  start of the print routine.
LINE
NUMBER: EFFECT:
1 Checks if memory above RAMTOP has been
reversed
2 Gives error code if not
5-9 Copy and adapt print routine in ROM and set
up above
RAMTOP
12 Sets up array A$ to store characters
30 Displays current line
40 Input line of the character
50-120 Sets C to the right code for array A$
130 Sets array A$ to C
9988-9999  Sinclair's high resolution printing program

THE SHAPE

Figurs one: Drawing an arrow
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GTAH"

’—[ —
i
RamToer= (N | DIsPLAY EI'II'IG-\R\|
EAELTY \ Toe
_ il S

SET P mg
L TRl

USER INPUT

BAAP AU
INTO af

1 IF PEEK 1l8382+2SSsPEEK 163&
9=31744 THEN GOTO S
2 POKE 18384.,21
S FOR I=@ TO iis _ _
& PGRE S1744+I,FPEEK (2161417
7 NEXT I
2 PORE 318@@,863
S PORKE 318%7.201
12 DIM AS(32,9)
1S FOR N=1 TO 32
2@ FOR A=1 TO 2
25 LET C=@
3@ PRINT AT @.@."LINE ";A
12 INPUT Es
41 FRINT AT F.@,;B$
42 IF B$="PLOT" THEN GOTO 2985
. 43 IF LEN B%<& THEN LET B$=B%+
44 IF B$i To 41 ="EXIT" THEN BC
KE 16334 ,13
S@ IF Bg(l1)="," THEN LET C=C+2
47
6@ IF BE(2)="," THEN LET C=C+Z
4B
7@ IF E$(3)="." THEN LET O=C+=2
**h
8@ IF B$id)="," THEN LET C=C+2
%4
_ 2@ IF B$iS:="." THEN LET C=C+2
:iga IF B&(E1="." THEN LET C=C+2
T11e IF B$(Ti="." THEN LET C=C+Z
12@ IF B$i(=i="," THEN LET C=C+1
13@ LET A% (N,A+1! =CHRS C
i35 PRINT BT Zi.0;C
140 MNEXT A
145 CLS
152 NEXT N
%?EE REM LPRINT A% & LINES AT &
2898 FOR J=1 TO 32
9891 FOR KR=1 TO &
Q082 POME 3225S+R+Bx(J-13 ,CODE &
i, K+l)
aaad MENT M
28984 NEXT J
2S935 FOR H=@ TO 21
2998 POKE 16444 +H.H
9997 NEXT H
9995 LET HPRINT=USE SiTdd
2999 POKE 1685354, 26
L& L1 Lns O 1
% ™ 1) ME
LINE 1
LINE =
LINE 5
LINE 4
LINE S
LINE &
LINE 7
LINE 8
LINE 1
ETC. (PRGCGRAMING QOTHER ARROWS
PLOT
T =2 &




Programmingskilis

HINTS ‘N’ TIPS
TO IMPROVE

YOUR PROGRAMS

Experienced

rarel¥
resul

rogrammers develop
many useful techniques, but they

get the chance to pass the
s Of that experience on. Here,

Dilwyn Jones from North Wales shares
with you a host of ideas to help you
polish up your programming skills.

In this article, I've brought
together a number of things
I've learned while working
with my ZX81. Many of the
hints will apply to working
with the ZX Spectrum.

The first thing I'd like to
discuss is the fact that, when
using the 1K ZXB1, the
amount of screen memory us-
ed is a vital consideration.
Because the display lines are
expanded in memory only
when something is printed on
screen, it follows that the more
you print, the more memory
that you use up. Also printing
towards the right hand side of
the screen will eat up memory
because the ZX81 has to fill
out the line before what
you've printed with spaces, so
try to print on the left hand
side wherever you can. Also, if
there are a lot of redundant
print statements on screen
then use CLS often to get rid of
them .

When editing a listing, you
sometimes have to move the
cursor up or down a long way
to get to the line you want to
edit. Suppose you want to edit
line N. The instruction LIST N
will put the cursor at the top of
the screen in line N, so you can
now edit the line quickly.

If you have problems editing

100

when you are nearly out of
memaory, then try this method.
Use LIST N as above to place
the line required at the top of
the screen, then press CLEAR
{or CLS if you want to preserve
variables in memory) to make
space in memory. It does not
matter that you can't see the
listing. Now press EDIT (shift
1) and the line appears ready
for editing.

If you have LOAD problems
then try the following tips:
(1) Disconnect the lead not in
use from both the ZX81 and
the cassette recorder.
(2) Try operating the cassette
recorder from batteries.
{3) Try moving the ZX81 and
the cassette recorder further
apart, as well as the TV if you
can.
(4} Change the volume setting
on the cassette recorder since
some cassettes may have a
higher output than others. Try
changing the tone control set-
tings, in particular turn up the
treble or turn down the bass.
(5) Make sure your leads have
not broken or cracked, or a
solder joint could have come
loose.
{6) Do not try loading a 1K
program SAVEd using a RAM
Pack because although the
program itself might easily fit

into 1K, the display file will be
at its full size and so there will
be no room for everything in
the ZX81. The answer to this
is to ensure that the display file
is contracted to minimum size
before saving (if you have
more than 3 % K of memory) by
setting RAMTOP to, say,
17408 (1K of RAM) followed
by clearing the screen before
saving. If you've got a program
saved using a RAM pack and
which won’t load then beg,
steal, borrow or even buy a
RAM pack and go through the
motions described above and
re-save the program to make it
suitable for loading into 1K in
future.

(7) This sounds silly, but
make sure your plugs are in the
correct hole! You may find it
useful to stick labels on top of
the £X81 above the sockets to
tell you which one is which so
that you don't have to peer
round the side to look every
time.

To avoid flicker when using

PAUSE, replace with a
FOR/NEXT loop, eg. 10
PAUSE 500 could be replaced
b

¥
10 FORF = 1 TO 600
20 NEXT F
A loop of 60 corresponds
approximately to one second

in practice as does PAUSE 50,
If you can, use the same
variable for as many purposes
as you can, especially when
you use FOR/NEXT loops.
Don’t use another letter as the
name for a second FOR/NEXT
loop if you've already finished
with a previous one as this
would be wasteful of memaory.
You can use this expression
to PRINT any of the graphics
characters or their inverses at
random:
PRINT CHR$(RND x 10 +(128
AND RND < .5))
GOSUB or GOTO destinations
don't have to be absolutely
correct. If the program doesn't
find the line number you've
specified, then it will go to the
next highest number.

It you want a time limit on
user responses without involv-
ing the frame counter, use this
method. Suppose the user had
two seconds to decide
whether or not to have another
game. If he/she was too slow
deciding then the program
stopped. For the purpose of
this routine suppose the user
had to press R for a re-run:-
10 FORF = 1 TO 55
20 LET A% = INKEY$
30 IF A% = “R"” THEN

GOTO 60
40 NEXTF
50 STOP
60 PRINT “RE-RUN"
70 RUN

In view of a previous |
paragraph you may have ex- |
pected to have a loop of 120in
line 10, but having anything in-
side the FOR/NEXT loop slows |
it down and 55 is adequate in |
this case.

The frame counter is a bit
more difficult to manipulate on
the ZX81 than its predecessor.
To obtain the same values we
need to do some careful con- |
versions because the frame
counter counts backwards on
the ZX81, starts off from
65536 and counts down to
32768. This is because bit 15
is normally set to 1. To use the
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frame counter as a timer use
this routine to first set the
timer:
POKE 16437,255
POKE 16436,255
and to read its value at any
time use
LETT = (665636 — PEEK
16436 — 256 x PEEK
16437)/60
which will give you a fairly ac-
curate readout in seconds if
you PRINT T. You may have to
subtract a fraction of a second
to allow for the time taken to
work out the expression.
Remember that PAUSE uses
the frame counter so it cannot
be used for timing if you are
using PAUSE in your program.
If you wanted to PRINT a
certain amount of characters,
for example if you wanted to
draw a line of " ="' characters
for underlining, then here are 2
methods. Obviously, different
headings will be of different
lengths, so you need to know
how many characters to
PRINT. If you're printing a
Istring, eg. A% you use the
function LEN to tell you the
ilength of A$, hence this is the
amount of characters to
PRINT,
i)
10 FOR A = 1 TO LEN AS
20 PRINT "'
30 NEXT A
40 PRINT
Line 40 moves the PRINT
position to the next line ready
to continue. Omit it if you do
not need it. The next method is
a lot faster and uses only one
program line.

W o o L &
(TO LEN AS)

the only disadvantage is that
you need to specify how many
characters are required in
quotes even though they may
never be printed. That is, you
need to know the longest that
A% can possibly be so that you
can put that many characters
in the string constant in quotes
after PRINT.

TAB reduces a number
modulo 32, meaning that the
argument of (number after)
TAB can be larger than 31; it
will be reduced to a number in
the range 0 to 31 and the
PRINT position moves on the
same line unless this would in-
volve backspacing in which
case it moves onto the next
line. What “this modulo
business means is that the
argument of TAB is divided by
32 (the number of columns per
line on a screen) and the re-
mainder taken. You may be
able to take advantage of this
when the PRINT spacing is
determined by calculation

ZX COMPUTING AUG/SEPT 1982

since you do not have to en-
sure that the number falls in
the range O to 31.

Try applying VAL to an ex-
pression like “"ATN 1 x 4" : it
works, and this is often quite
an useful facility. Also you can
have the name of a numeric
variable in quotes and provided
it has previously been defined
or assigned, it will be suc-
cessfully evaluated. In fact
WAL can be applied to all sorts
of numeric expressions, and is
sometimes useful to replace
the DEF FN function found in
other BASICs. It may also be
useful if you wish to generate
random numbers several times
in a program. At the start of
the program have a statement
like A$ = “RND x 6" and
every time you wanted a ran-
dom number you would type
LETR = VAL A%

In a FOR/NEXT loop, STEP
does not have to be a whole
number; it may be a fraction,
decimal, the result of a calcula-
tion and does not have to hit
the limit value of the loop ex-
actly, It carries on looping as
long as it is less than or equal

to the limit. You cannot easily
change the value of STEP dur-
ing the course of a loop.

If the limit value has already
been exceeded then the loop
will be totally bypassed, eg.
10 FORF =1TOO
20 PRINT X'

30 NEXTF )

You may be able to use this
idea to prevent loops being ex-
ecuted if certain conditions ex-
ist, eg. if you didn't want a
black line to be drawn if X was
equal to 6:

1000 FORF = (X = 6) x
33 T0 31

1010 PRINT CHRS 128;

1020 NEXTF

The test for whether the
limit value has been exceeded
is made at the line containing
the FOR statement. An in-
teresting experiment is to try a
STEP value of 0. The control
variable is never incremented
and so the loop never ends!
You can jump out of
FOR/NEXT loops without any
problems, but you cannot jump
into a loop unless the control
variable has already been set

up (effectively if you've used

that loop before). In a
FOR/MNEXT loop jumps from
NEXT to the line following the
FOR statement. Some versions
of BASIC allow you to omit the
variable after NEXT and the
most recent control variable is
then incremented; you must
specify the control variable on
the ZXB1.

Because you can use FAST
and SLOW as program
statements, you can switch
from one to the other in pro-
grams that require that pat-
terns are displayed only for a
certain length of time, or you
can switch into fAST to in-
itialise a program or to POKE
machine code into memaory for
example.

Some programs require that
the screen be cleared occa-
sionally to prevent a screen
memory overflow when the
PRINT position gets down to
the bottom of the screen. Here
is one way to do this:-

IFPEEK 16442 < 4
THENCLS

16442 is the system wvariable
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I P 0 gramming SKills

containing the line number of
the PRINT position. It starts off
at 24 for the top line, down to
3 for the lowest line available
to the programmer and 2 and 1
for the two lines at the bottom
of the screen used for INPUT
etc. | have used 4, but you
could substitute another
number if you like.

Normally you can only
PRINT on the top 22 lines of
the screen display (lines 0 to
21). Any attempt to use the
bottom two lines with PRINT is
normally rewarded by an error
report 5. You can gain access
to these lines by two methods.
The simplest is to POKE direct-
ly into memory at the location
of the bottom twao lines of the
screen. If you have more than
3%K of memory plugged in
leg. if you have a 16K RAM
Pack) so that if the display is at
full size then line 22 starts at
(PEEK 16396+ 256 x PEEK
16397 +727), ends at (PEEK
16396+ 256 X PEEK
16397 + 758). Line 23 conse-

quently starts at (PEEK
16396+ 256 x PEEK
16397 +760) and ends at

(PEEK 16396+ 256 x PEEK
16397+ 791). These ad-
dresses will be different if th
display file size is altered, as
might happen if SCROLL was
used. The second method uses
PRINT AT and the system
variable DF - SZ at address
16418, The numberin 16418
says how many lines in the
bottom of the screen are not
available to the user — normal-
ly two. So if we change this
number to 0, we have access
to all 24 lines of the screen
display and we can use PRINT
AT 23,X or PRINT AT 22,X.
However, this method comes
unstuck when the computer
tries to use the bottom of the
screen for error reports, IN-
PUTs, or even SCROLL. You
can get a very nasty system
crash and lose your program if
you're unlucky (no lasting
damage will be done, but you
may have to switch off for a

few seconds). The statement
POKE 16418,0 must be
entered as a line in a program.
It does not work if entered as a
direct command without a line
number because the computer
will reset it automatically when
the screen is cleared, or a pro-
gram is RUN. If you wish to
use INPUT during the course of
a program is RUN. If you wish
to use INPUT during the course
of a program then you should
POKE 16418,2 to restore the
bottom of the screen to normal
before attempting to use IN-
PUT, which will of course
erase characters PRINTed on
line 22 and 23! Incidentally, be
careful if you're using an unex-
panded machine — the display
file behaves in a strange way
and makes use of 16418 so
try not to upset it too much!

To place any particular line
number you require at the top
of automatic listings, you must
first move the cursor to a line
number greater than the one
you want at the top.

Then enter:

POKE 16419 ,NUMBER — INT
(NUMBER/256) x 256

POKE 16420,INT(NUMBER/
256)

MNow when you press
NEWLINE the automatic listing
will begin where you specified
(NUMBER is the line you want
at the top of the screen). When
entering lines when the cursor
is at the bottom of the screen,
the ZX81 will usually compile
the listing 2 or 3 times to get
the new line onto the screen
listing at the bottom. This is
annoying, not to mention time-
consuming. You can circum-
vent this like this: Type in any
line number higher than any
shown on screen and which
does not exist in the listing |l
always use 9999). The listing
will change. If you now con-
tinue entering lines where you
were originally, they appear
near the top of the screen and
the listing is made properly,
saving a lot of frustration.

#
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Choosing programs for microcomputers
1980 J E Lane £5.00

A5 138pp P ISBN O B5012 255 4

Looks at application packages for micros

describing what thay ara, the banafits they offar
and their use on microcomputers. Guidelines for

obtaining peckages and for identifying the bast
product are given.

Elements of BASIC

1979 R Lewis and B H Blakeley £9.00

AS 200pp PISBN O B5012 1183
Introduces the BASIC language, covering the

mathematical, non-numaric and data processing

tacilities. Genarally machine indepandent with
supplemeants to show the effect of a number of
different implementations.

Graphics on microcomputers

1981 JE Lane £4.00

AB 44pp PISBN 0 BB012 333 X

Explores the type of graphics becoming
increasingly available in low cost systems.
Mustrates the facilities available and takes a
closer look at graphics picture building
tachniques.

Information handling by microcomputers
1981 JE Lane £4.00

AS B0pp PISBN 0 B5012 3348

Examines the field of information handling on
microprocessors across the whole spectrum of
micro applications. Aims to promote an
awarenass of current practices and trends.

Introducing computer programming
1979 Raprint W G Collin £77.560

AB 364pp PISBN O 85012 2104

A machine language independeant textbook for
the beginner, praviding all the necessary basic
information needed by somecne starting on a
computer programming career.

Introducing data processing

1980 NCC £6.50

A5 237pp PISBEN 0 B5012 246 7

Cowvers tha raquirements of syllabi for
introductory courses. Provides a comprahensive
and accessible introduction to data processing.
Assumes no previous knowledge of the subject.

Introducing microprocessors

1979 G L Simons £9.00

AB 177pp PISBN O 85012 2080

Gives a profile of tha microprocessor scene
paying attention to typical application arsas
together with hardware and software
information.

Introducing word processing

1981 G L Simons £8.50

A5 180pp PISBN 0 B5012 320 8

Describes the main characternistics of word
processing and discusses its advantages over
conventional typewriting. Communication,
maintenance, security and costs are considered.

Operating systems for microcomputers
1981 JE Lene £3.50

AB 77pp PISBNO B5D12 277 5

Establishes the requirements of operating
systems for microcomputers in both commercial
and industrial application areas and examines
the facilities providad in a number of current
products.

ecialist Book§

Student notes on NCC DP documentation
standards

1878 NCC £5.50

AS 100pp PISBN 0 850123399

A subset of the full documentation standards for
use by students on courses where NCC
standards are part of the syllabus

The robots are coming

1974 F H George & J D Humphries (eds)
£10.00

AB 1BBppPISBNO 850121140

Gives a general background to current
developments in artificial intelligance research
and looks at where these developments could be
leading.

Using computers — a manager's guide
1980 M Peltu £7.50

A5 1BOpp PISBN O B5012 241 4

Intended to help managers implement computer
systems effectively in an organisation. Provides
an introduction for user management covering
the topics of planning and control plus human
factors.

Working with computers: a guide to jobs
and careers

1976 £2.50

A5 BGpp PISBNDOBE012 126 4

A general introduction to computing as a caraer
for school leavers. Covers how a computer is
used, what types of job exist and how to train
for tham.

NCC

Th Mational Computing Cartre

We are now able to offer, in addition to our usual selection of books on computers, a number of specialist titles from the National

Computing Centre.

Rather than taking their entire list of some 110 titles, we have selected those most relevant to the microcomputer market and these are

listed with their precis.

Ordering couldn't be simpler, just tick the boxes in tlhe form below, enclose a cheque or postal order to the total amount (or make use of
the Barclaycard and Access facility) and send it all off to:

SPECIALIST BOOKS,
ZX COMPUTING
145 CHARING CROSS ROAD,
LONDON WC2H OEE.

If you are using your credit card to order please don't send it, just fill in the number and sign on the dotted line.

Please allow 28 days for delivery of your books.

[0 CHOOSING PROGRAMS FOR
MICROCOMPUTERS £58.00
[0 ELEMENTS OF BASIC £9.00

0 GRAPHICS ON MICROCOMPUTERS
£4.00
] INFORMATION HANDLING BY

MICROCOMPUTERS £4.00

Make cheques payable to ASP Ltd.

ZX COMPUTING AUGUST/SEPT 1982

[0 INTRODUCING COMPUTER
PROGRAMMING £11.50
O INTRODUCING DATA PROCESSING
£6.50
CJ INTRODUCING MICROPROCESSORS
£9.00
[ INTRODUCING WORD PROCESSING

L] OPERATING SYSTEMS FOR

MICROCOMPUTERS

[0 STUDENT NOTES ON NCC DP
DOCUMENTATIONSTANDARDS £5.50
0 THEROBOTS ARE COMING £10.00
[J USING COMPUTERS — MANAGER'S
GUIDE £7.50
(0 WORKING WITH COMPUTERS: A
GUIDE TO JOBS AND CAREERS £2.50

£3.50

| wish to pay by
BARCLAYCARD [ ACCESS [ tick
Card No

EEEENEEEREAEEEREEED

Signaturs:
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Games, games ﬁ

|

Laying it down,
picking it up

Brain-teasers have been sources of popular

computer games from the days when the only
computer game time was that stolen from
companies which owned large mainframes. |
NIM, and variations on the ‘he who picks up |
the last one, loses’ theme, was one widely |
programmed game we've got a version of it

here, listed for the 2X81 and for the Spectrum.
Board games also proved good sources of

ideas for computer games. The popular FOUR
IN A ROW comes to you now for the 16K 2X81.

Matchsticks

The computer plays the human
in a variation of the old ‘player
who picks up the last one loses’
game. This game, Matchsticks,
is based on one which was
played in the film ‘Last Year at
Marienbad’. There are a certain
number of matches at the start

|'

\Z/

zf/

104

For ZX81 or Spectrum, this
variation on an old favourlte
will get you thinking.

of the game, determined by the
program, and there is a limit to
how many you can pick up at a
time. You and the computer

5 ‘/:?
.

take it in turns to take away as

many matches as you choose,

up to the maximum allowed.
MNote that the Spectrum uses

white text on a blue background
with a blue border. This is one of
the easiest to read PAPER/INK
combinations, but feel free to
change it to a combination of
your choice.

The player who takes the last
match loses in this game. The
computer is not programmed to
be infallible, so you have some
chance of winning.

N e

.

i
= s q.
!. !I ;
® L U
1l £
‘
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Games, games

The Spectrum Listing

‘3 REM * MATCHSTICKS 3
i@ REH uHITE TEXT OGN BLUE .
215 PAPER 1: INK 7. BORDER 1: ©

lEG LET E=@: LET Z=-36+INT LCREND

3@ IF 2x (2~ 2 =Z THEN LET Z=T+
4@ LET H=IMNT (RND 4} +2 s
Sa PRLHT PAPER RMND#54+42; . INK O
AT @,5; MRAIMUN TO TRRE Ia g
8@ IF E:@ THEN PRINT aT 7 E.
dUu Took = CETRB 2@; "I TOOK 'J ;
FOR K=1 TO Z: BEEF .@1.K
PRINT INK RND*S5+2;K; "§ ':

>

IF RHNC2 .33 THEM 9RIMT PRI

Ta
=15
=1
2a
25

IF RND>:».5 THEN LET
THOW MANY WILL

IF RND».S THENM LET

i INPUT INK K; "HOW HMARNY LWILL
-g; TAKE? " E
i2a3>IF E°2H DR E«1 THEM SO TO 11

2

ng LS : LET Z=Z-F
1 IF Z=g THEN QRDER RMDas7: ©
=INT PRAPER RND#+S; AT 1@,12; "I tiIm
: BEEP .BS,HND*?B+3@ GO TO 14
159 LEYT @=Z-1-INT EiE=F) s iH+21)
*IE+11 +INT (RND#3) -1

IF EEL OR <1 OR @3H THEN G

-.F_-" .‘I
e, = £,

= THEN BORDER RND#*7: P
PER RND#%6;RT 1@,5;"I TO
SO YOU WINt“: BEER .@S
ED TO 18@

L

Four-year-old Steve Dommett attempts to defeat the ZX81 at MATCHSTICKS.,

ZX COMPUTING AUG/SEPT 1982

The ZX81 Listing
18 REM & ZX81 MATCHSTICKS *

16+INT (RNDxS)

24+INT (EMNDI23

AT 3.2 "MAXIMUM TO TA
B (H3156)

B2 IF E:x@ THEN PRINT AT S.4:"Y
: i IE+156) . TRE 15 nI

o
2
r
m
1~
= Irm

’

9@ IF RMD>.85 THEN PRINT

95 IF RND)>.35 THEN PRINT

18@ NEXT K

11@ PRINT RT 19.@;"
L YOU TAKE?™

115 INPUT E

128 IF E:H OR E<l1l THEN Z0TD 115

i30 CLS

135 LET Z=Z-E

14@ IF Z=@ THEMN PRINT 2T 1&,1@;
“I WIN"; END o

152 LET @=Z-1-INT 1{({Z-
#{H+1) +INT (RND3¥S) -2

HOW MANY WIL

321 A (H+1Y )

16@ IF @>Z OR ©<1 OR @>H THEN G
oTQ_15@

17@ LET _Z=2-0 o

18@ IF Z=0 THEN PRINT AT 19,4;
I TOOK “;@;", S0 YOU WIN";END

192 GOTO S@

HRXIMUM TO TAaKE Is H
YOoU TOOK B I TOOK B
1 %I SI 4 SE o
Fd = h |
118 128 138 14§

15

15l
HOUW MANY WILL YOU TAKE?
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! ;matzx?:l ets its thlnklnn Cap 3538 Ren arssxsssszss

| n to challenge a mere human 1222 Gosue 1@@

| < il

| in its own version of 'Four ina  og22° PRINT AT 3,8; "ENTER ¥OUR MO

- 1006 PAUSE 4E4

Row’, or ‘Connect Four'. 1010 LET D=CODE INKEY$-23
1015 IF D=-28 THEN GOTO 1219
1017 PRINT AT 3,6;"

1828 IF D:¢1 OR P8 OR S iHID) »adr
Four ina R_ow D+13 <>CODE "." THEN GOTO 1018
A playing board like that shown  the FAST mode. If you'd prefer 1838 LET Y=CODE "H"
in the sample printout is torunitin SLOW, and the board 149 LET C=HI{D) x18+0+1
displayed onthe screen. Youare printout (from line 100) looks 1@s@ LET H{DI =Hi{D! +1
the letter ‘“H’, the computer is  good in action in SLOW, delete 1@6@ LET Rt =Y

the letter “C"". You enter the linesBand 1006. ia7a LET L=8@
h ; - 129@ GOSUB 200
number at the bottom of the row There is no mechanism 10 73173 REM 2 #Ff$53E55%3%

inwhichyouwishtoappear,and know when the game is over, =

your piece will be printed there.  nor who has won. You may like gg?g tE$ $ ;$+ 2

The program is fairly slow, and toadd one once youunderstand 2@2& LET P=@a

has been designed to be runin  how the program works. 2@3@a LET Y=CODE 02"

204@ LET =90
20sa LET D—D+i
2@6@ LET L=
FOUR IN A ROW display. 2a7a IF T=2 THEN LET L=1
298@ IF T=2 THEN LET Y=CODE “"H™
ENTER YOUR MOUE 209@ LET C=H(D! 1@+D+1
2295 IF RIC) ¢:COQDE "." THEN GOTO |
2258
212@ GOSUB 1&3
% - 2141@ LET H=G
. . 2150 IF L:»2 THEN GOTOC 3@1@
" . 2313@ IF L<2 THEN GOTD =225@
. . 2140 LET H=L
. . 2is@ LET L=@
. . S1E8@ LET Y=COGDE ~"C7
- . 217@ LET C=C+10 S
. - 5175 IF ALC) <>CODE *.” THEN GOTO
. . Z200
. . 218@ GOSUB_ 288
. . =198 -
£ c 230
2 i 2210
=3
2229 LET
z238 LET
ZZ5@ IF D
. a3
Progrm sty 2288 IF T
1 REM FouUi I & oy S5%@a LET C=.J
7 REM e a-s@ GOTO =00d
& FAST SER@ LET D=INT (RND:Si+1
18 S07TO Saad Z510 LET C=HI(DI #18+D+1
2@ LET E=C Z000 LET D=C-10£INT iC 1&! -1
3 LET E=E+N 2@1iE LET BiLC: =CODE i
35 IF E<1 THEN RETURM SG2@ LET HIDI =HID)} +1
4@ IF A IE} (T THEM RETLRNM IQ3E@ GOSUBR 2ad
S0 LET K=K+1i @4 LET Ww=COGDE “Cv
6@ GOTD 30 35 LET L=0
OB REM X¥3IFFFFF¥F¥% 3369 S0OSUB 193 - s
108 PRINT AT 6,1@; " 3p7@ IF L2 THEN 2070 S007
11®@ FOR A=12 T 1 STEP -1 3@s@ GOTC 1085
2 PRINT AT 19-fR,1&; "B 3999 REM I:x:ifrxxExiz
132 FOR B=2 TO 9 See@ DIM (1587
14Q PRINT CHR% (AR(R:10+B)} ; S@1@ DIM H(S!? -
15@ MNEXT B sao@ FOR H=1 TG &
16@ PRINT “HR“ SPS83 LET Hi(HI=1
165 PRINT AT 19-9.,1g; “B" S@4@ NEXT H B |
178 NEXT R sSes@ FOR A=1 TO 12 .
18@ PRINT TAB 10; "JPiz34iss7sSh” SpE@ FOR B=2 TO 2 _ . _
155 PRINT TAE 16: H S7@ LET AIA:1@+BI =Co0E . :
192BRETURN qga NEXT B :
105 REM #¥ 33X % E%3 EQS0RNEXT f
28® FOR X=1 TO 4 5190 DIM X {4) -
212 LET K=02 5110 LET X{1r=1
28 LET N=X (X’ 5120 LET X2} =9
23@ GOSUB 28 Si3@ LET X(3)=1@
248 LET N=-N S314@ LET X (41 =11
25@ GOSUB 2@ 5150 LET G=@
268 IF KL THEN LET &=C 5160 LET T=0
27@ IF K»>L THEN LET L=K 5290 GOTO 1200 .
288 NEXT X 5212 REM & xFx2xxi¥
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Make sure you get every issue of ZX Computing —
Now bi-monthly!

- b
Just £11.50 will ensure the next six issues will be | )
lovingly wrapped and posted to you. Just fill in the
form below, cut it out and send it with your cheque
or postal order (made payable to ASP Ltd) to:-

ZX Computing Subscriptions
513 London Road,
Thornton Heath,

Surrey CR4 6AR

Alternatively you can pay by Access or Barclaycard
in which case simply fill in your card number, sign the
form and send it off. Do NOT send your card!

9. The Bad Ang The

e

"......... -..........-...-..........--..--...l
[ | i
ipti I am enclosing my (delete as necessary)

] Subscription Order Form i Tasiel Dot i et sk, L =
. l.f‘.’.“m‘\\zr_ﬂ::r£...‘}‘.:s.!.:'..l-dlJI S [ |
. (made payable to A.S.P. L# SARCLAVEARD .

. OR
. Cut out and SEND TO: Debit my Access/Barclaycard * e .
] ZX COMPUTING Subscriptions s ———— s =
513, London Road, I T T 1 T T 1

= Thornton Heath, iR | ; L——L L)) D iz
< ] Surrey, England. Please use BLOCK CAPITALS and include post codes. ]
u Please commence my subscription to 2X Computing Name(Mr/Mrs/Miss) .............coovieiiiiinnnn .. L]
. with the very next issue. delete accordingly .
B Address .......ccuiiiiiiiii L
u £11.50f ix i u

: or ISBUBSE: s b T U e A s
B SUBSCRIPTION Sixissue Bi
- RATES i i -
£13 for six issues B

4 (tick — as overseas surface mail. Signature . ...,
& _ £23.80 for six issues i
i} appropriate) overseas airmail. Date....... [
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Business

_

This program is supplied on a
cassette tape accompanied by
a detailed ten page instruction
leaflet. Initially the user will be
overwhelmed as this program is
daunting in the extreme.
However John Campbell very
skillfully introduces his program
to the user by supplying on the
cassette both the ‘master’ pro-
gram and a fine demonstration
program.

THE FAST ONE (TFO) is a
general filing and reporting
system which means that the
‘master’ program holds an
empty file that the user fills with
his own specific-task data,
whether that be for example —
names and addresses of clients
and their particulars — or the
past success of one's sproting
idols, or even — recipes. Initial-
ly, therefore, the ‘master’ pro-
gram will not unnaturally do
next to nothing but the
‘demonstration’ program will
perform impressively from the
start.

The essential parts to TFO
involve:

i. Filing your data as a series of
records.

ii. Formatting your report(s).
iii. Selecting which records are
to be reported.

iv. Making the actual report on
the TV screen and printer if re-
quired.

In the demonstration pro-
gram the first two steps had
already been done in so far that

Takin’ care of
business

THE FAST ONE, Produced by campbell Systems, is a

generalised bus

ness fIIInF
Logan, author of severa

and reporting system. lan
outstanding ZX81 books,

takes a look at The Fast One — and likes
what he finds.

11 records had been entered
and three types of reports for-
matted. It is then left to the user
to select which records are to
be reported. For example, it is
possible to select from the
demonstration program’s file of
11 staff records only those
records for the members of the
staff that are over 40 years of
age, do earn over £6000 and
do not work in ADMIN. The
result of the search can then be
displayed, and printed, in file-
order, or in two different
alphabetically-sorted displays.

The strong point of this pro-
gram is its immense versatility.
The program is predominantly
menu-driven and the number of
different menus is in itself
amazing. The main menu
allows the user to add, update
or delete records each contain-
ing up to 36 fields (items), each
of which may have up to 32

EES 1
=28 E5aa
=27 CERS
35 120
=4 o0l

SELECTED =211

NRME GALLAGHER

CERT SALES

EES 34

75ae

———————— B --—-———-——=——
EIENEXT SFRINT EMENU

SELECTED=22&1l1

108

characters. However before an
actual record can be entered
the ‘items’ thatitis to hold have
to be defined, ie. NAME to be
the name of a member of staff,
SALARY to be the salary, etc.
Once the records have been
entered they will be inaccessi-
ble until a report has been defin-
ed. The technigue for doing this
is difficult to explain simply but
the user has to describe the for-
mat of the whole screen in-
cluding titles, spaces and the
size and position of the data
items. The resulting formatting
instructions do however, once
obtained, look very simple. In-
cluded in the formatting pro-
cedure is the requirement for
the user to specify how the
records are to be sequenced.
This sequencing can be
chronological (file order) or
sorted on any item, ie. in age
order, house number,

TETFiE

alphabetic order of colour, etc.
Only when all these stages
have been passed will the user
be able to reproduce the
records from his file and if he
should wish to make a 'slec-
tion’ of the kind mentioned
earlier.

This program is fantastic in
its elegance, it's sheer speed
and ease of use. Itis a pleasure
to use seriously, as well as be-
ing an object of study. Indeed
the features included in this
program embody many aspects
of modern file handling and the
program is therefore of great
educational value,

Needless to say TFO is main-
ly in machine code and oc-
cupies about 5K of RAM when
the file is empty. The file is
managed dynamically and ther-
fore only the file and the master
program are ever saved on the
tape. The sheer speed with
which records can be
manipulated is incredible and
this single fact is shown in no
better way than to respond ‘B’
to the main menu when the
computer tallies the ‘spare
bytes’ and goes from 00000 to
11700, clocking the bytes one
by one — in 2 seconds.

This program is mast strong-
ly recommended and | find it the
most interesting program that |
have yet seen for the ZX81.
Campbell Systems are at 15
Rous Road, Buckhurst Hill,
Essex. 1G9 6BL.

T e T i T
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ETKINS P
RQEERTS B
PICRERING J
CRLLECHER
TUCKRER L
FRRHHGH F W
FETE=S H
HMeRESEH J.T
MACKRARY R.H.
UPTON J.J
CRRTER M
BISNEXT

TOTRAL SRLRARY
Q2083115 .00
RUERAGE=755%.208
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ORISR 0 R e
Keeping tabs on your cheques

The program leads you through
entering information regarding

, .
i b
bbb bl noet %g::ao rﬁes g;ee .Yg rl"law?‘]
gl e ool 6 — and if you do, it will
prints out the final balance and, '

if necessary, gives you the
good news that you are over-
drawn

tell you.

REM CHEQUEBOQOK BRALANCER

REM {C) HARTHNELL 13982

SCROLL

FRINT "“ENTER THE LPAST BRLAN
ERQLIR"

INEUT BHAL

SCROLL

FRINT "STRRTING BRLPANCE 3"

SCROLL

SCROLL

FRINT "ENTER, PRESSING RETU
FTER"

SCROLL
A PRINT "ERCH OQOMNE, DERPCSITS ™M
SIMCE"™

SCROLL
SCROLL
RINT "DEROSIT" ., "BRLRAMCE"™
NPUT DEPR
=2 THEN GOTO 212
ET BRL=BRL+DEFR

CROLL

RINT OERP,BRL

O7TQ 138@

cROLL

RIMNT "THE BRLAMNCE BEFORE L

[ I =

£l
Tk s e T s s

RN ALY

b MSAGoas

i

i g et e ot

1

(3 s T e o
=JINMCnon

)

ﬂmmﬁmFHHE
T
o]
m
]

‘.'

1

P I =0 ) g BT e
O] P o Ll b 0 -

c
ARINT "CHEQUES WRITTEN wAS

I

TN 110

bilwlivlyl

1t

e JO T

4 D

T S T L OO 80 0 S S S D RS )
Hﬂﬂn

]

i

-

NT "HOW MARMNY CHERUES HAL

]

oL L

MT "RRITTENM SINMNCE THENT"
T NUH _

=E (MUM, 222

B {NLIMH ¥

=1 TO HKUM

QLL
NT “"ENTER NRARME MRDE QUT
UT MN%
| | ]
NT "ENMTER RERLSON FOR CHE
—\[:E .
41@ IMNPUT M5

2@ LET RSE(G! =NSE+" - “+M%
48 bCF?DLL

SR L (s (1) o
U G

.. _J
s G CF R DI Lty 1T

Tt DM TS

DNOZ DOOHHZXIO -
HIOT HDZIJZZ“JHJJ

JiL i
LHEE

.{
£

A58 PRINT “AND HOW MUCH WAS CHE

47 EET B(G) =w

43 RINT REi{G); " - i =

S8 BB e s fonm
S m = 2 B
FREEs BEE iF THI1 IS CORRECT.
=12 SCROLL

S2@ PRINT "IF IT IS MNOT, EMTER
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et et | |

—
=25 INPUT L%
3@ IF Us="E" THEMN BO0TC 365
-4 LET BAL =BAL -0
o455 SCROLL
SE@ MMEXT &
SE8@ SCROLL
=78 SCROLL
?ﬁg PRINT "THIS IS B RECORD OF
228 ERARF--cres
oog . HERUES TO DRTE: &
S13 SCROLL
S2& SCROLL
S3@ FOR &=1 TO nNum
248 SCROLL
SE@ PRINT RARSIEI " - 5":B{E)
S6B NEXT &
578 SCROLL
S0 SC QL
B22@ PRINT "FINAL BRLAMNCTE I= "=
S98: SCROLL
288 PRINTC
S "ENTER “"R"" TO RUN T
IE PROGRAH"
21& SCROLL
S2@ PRINT TRE 8:"FROM SCRATOH"
23D SCROLL
S48 PRINT "OQR “"B"" TOQ RUN FROM
=58 3CROLL
S8@ PRINT TARE 4 "CURRENT BRLANC
=78 SCROLL
g%ﬁ PRINT “0OR “"P"" FOR B DETARI
322 SCROLL
S@R_PRINT TRE 4 "PRINT-QOUT OF T
ELiIES ™
218 SCROLL
S8 PRINT TAE iz "WRITTEN"
3323 SCROLL
Q4@ PRINT "0QR "UE""™ T ElND"
I INPUT LUs
as@ IF U$="H” THE®R RuUN
27@ IF us—‘a THEMN GQTO 125
3@ IF ug="pP" THEN GOTO l1az2¢
29 IF Us="E" THEN 3TOF
aad GOTO qu
A1l@ REM ##PRINMT DUT#*=#
az2éy FOR G=1 TO NUM
a3a LPRINT A(G) ,BIG}
240 MNMEXT G
5@ GOTO ad
ENTER THE LAST BHLAENCE R8NOLN
STRRTING BRLAENCE 51879
ZHNTER, PRESIZING RETURN AFIeR
EACH GMNC, DEFCIZITS MGDE SINCE
CEPOSIT EALSNCE
=50 21959
109




RO R RN Business AR TS T e
= 2l44 - _
= oDETE JEL BRLAak IS 2E=E2.E
1 2587
4 2505
7 2684 .7 ENTER “"R" 70 BN THE SoROGESM
FROM SCRATCH
= RECOED OF AL~ Ji= £ TO RUN FROM
T DRTE: CIJREBENT BSLEWCE
28 "EF" FOR A DETAOILED
F"I_LJ MEIMNG - %435 .5 PRIMNT -OWLT OF CHECES
L THD OIS - &5&.,7TE5
- IIARMES - o= R
- i L] -
CR “E" TG EN
VAT calculation Z ENE

This is a 1K program which will
work out the price-plus-VAT
and price-less-VAT of any
amount entered in pounds
(within the limits of the
numbers the ZXB1 can handle
of course). The rate of VAT is
fixed at 15% by the formulaein

n
A

lines 60 and 90 and these must
be changed for any other rate of
VAT. The figures displayed are
rounded off to the nearest pen-
ny and justified to two places of
decimal with zeros added as are
required by the subroutine star-
ting at line 150,

TRLTULFTOR, DERSION 2. 1K
‘_;_l__‘_g;é' ;:-:.-\}*:- 2R EMOUNT (IR PO

=0 EHPUT E

Zia

4.5

by i

(=1 5] .

e s TRMOURMT +UAT " ;

Sa2 =B21S,10D+E

S0 =5

106 CEMOUNT —uRT ="

This next program is a ver-
sion that allows the user to
specify the VAT rate at the
outset and to change it during
the running of the program if
desired, and the program also
has a scrolling display. When
running the program, you will
get a prompt to enter the VAT
rate.

If it is
(NEWLINE).

15%, enter 15
Do not enter the

computer will then tell you how
to change the VAT rate if you
wish to change the rate. To do
this, you enter the letter Z
followed by NEWLINE. You
may expect this to cause an er-
ror since the computer is expec-
ting a numeric INPUT [line
110). However, Z has
previously been defined as a
variable (line 10).

twenty pounds would be

The program may be ot use
to shoppers who wish to
display VAT inclusive and VAT
exclusive. You should know
whether the original amount
you enter includes or excludes
VAT, and choose the figure you
require off the screen — both

LET R=EBExz6.-
Z0SUE 16&
FRINT

PRINT

GO 1&

LET H$";~TR$
1 fiizﬁ.‘o_n

NE e
RO

. i.'aln.'ul-a.-ll..l e

L17@ IF AS(1) =",
" ¥R

%
L.‘LE!B LET CT=LEN B

RL A%
198 LET R&=R
200 FPRINT
210 RETURN

ll£1:’ __. 1-:_]

and B will take the value of Z, in
this case a very small number,
IE-9 which would never be
entered in the normal useage of
this program. So if you enter
either |IE-9 or Z the program
recognises this as a signal that
you want to change the VAT
rate and takes appropriate ac-
tion. The thing to note about
entering the amout to be
evaluated is that you should
enter the amount in pounds,

S+ ("
%

figures are displayed to prevent
the user having to specify
which answer is wanted. This
was found to be a far better
method. When the ZX81 asks
for an input, enter the figure in
pounds, even if it is less than
£1.00.

:‘;_..

{INT
THER

(Axl0@a+0 .5
&
U

LET Af="
s -LEN
.22

STRs INT

IO+l TOQ 2

It does not matterin the least
if you enter any trailing spaces,
eg. 20.00 since this will not af-
fect the arithmetic, and all
numbers printed are justified to
two places of decimal by the
subroutine starting at line 270.
This program requires 2K to
run. The load and go routine at
line 9900 is wvery useful,
because the program runs
automatically when loaded
from tape and is in the mood of

word PERCENT ora0/0 symbel  entered as 20, twenty pounds without the f£ symbol, eg. ‘‘handy utility’" that the pro-
as this will cause an error. The  and twenty three pence would be 20.23. gram was intended.
SETCALTULATOR . VMERDIDH . s 1K ET A 3
12 LET Z2=1F-9 iBd SCROLL
28 s5C ! ATR PRI DI LR :
TE (PER CENT. "~ =t i DT
@ INELIT L =2 L
5 3C 1@ K BT VRO N = .
5@ SCRH 228 &= T o AL i)
.55 PRINT ' NSy P it e — 238 GL5UEB ;
LI O =4@ SLROLL
27 SURGLL 26a G 1 S
58 SCROLL 276 3 RE=C"7w% (XM U Le !
6@ FRINT ST BERNTE=R" Lt PER S Rl = ] I
=T 280 IF g (1: - ‘ TEN LET HE=
72 SLROLL YA
) 28 PRINT YENTER ¥ TO CHOMEGE 4L 298 LET C=LEN RAE-iSh STRH3 INT .
T ORATE™ 2L A%
QP SCRL 3Q9 LEY A%cAg+ (" .@3" (C+1 TO )3
o= DICRGL L S1@ PEINT "f£',FH%
1@Q PRINT ' AMGUNT = 32@ RETURN :
i@ TiF = 32@0 SAVE "URT CALCUL_ATOE"
A2 IF B=F THEN GITC SO =21@ RLU
e e T T R B e e R e P e e Yol o T SRS A o T I T o e
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18 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU
TELEPHOME WORTHING 85691 (Evenings and Weakeands only) E =z
m
23
7 : STUDY PACKS : 5
16K RAM PACK £36 |W9.96) m U L . g
Fully Built, ta418d and guaraniead - -
3 i S s 2 ¢ Taking Exams next year? . .. ..
Fully comparible with printer aic, efc s =
Full 1efund of not delighted e A 1. Superb book of Revision Notes zo
| Plaase sllow 1420 days For delivery| T 2. Programs of problems using random data - g3
An ESSENTIAL sddition to your 1K RAM ZX81 (or ZXBO 8K ROM) I different each time! Answers given 2%
IDlEasE S1alE which when orderingi m imie 0 =a
iwritien by PAUL MOLMES) e i o 3. Program - Hints on “How 1o Revise 5z
Provides the following adgiianal fagiings N 4. Programs of Multiple choice questions 'g'; 5
Ling remumber D S1ETE Starting number and sncrement value L - i i v [
Eﬂlalth and r:plac.: — changes every :;l:curarce of & charlrrc'uas YOu FRQUIFE A MO}"[ or g nal and IJSe“Jl """" J' H' DEHBYS‘
ree space —tells you how many Tree bytes you have lefs ey LT e i i~ a
ery pleased with ‘Physics’, pl send 'Chemistry
SPECIAL GRAPHICS ROUTINES i A SJIE e ¥alcs, pleasesend Lhormislry
Hypar graphics mode — graphics never seen on a ZXB1 befare AN b e A. A. SUSSEX. A
Open inglamtly sets up as Mmany emply print ines as -\.u-J'r:qu-re (1K wargdn gnly| =]
Ful usad in eonjunction with OPEN fills your screen instantly with your E
specified charactar Y T i g e e
Reverse — changes each character on your screen ta ils inverse vides S Physics "Q", Chemistry "Q/C", Biology "O o
TAPE ROUTINE - provides & system WAIT candition until @ signal is received in + B
the casseire ear jack many uses | 0 M D'EP? 5D JDp p&p g
All these routines are written in maching code and tagether fake ug anly aths " art | + &
164 BYTES of vaur nlr\-‘?l-)ua ARAM . an .wma.z:l: BChevement ! gt F E550 SOQ p p
The pr.ce is incredible too! ONLY E3.96 (7.90) for cassante, wneluding FULL T
nstiuctions and example programs 4 JUNIOH SCHOOL PACK B
ALSO avaiiabie 16K version ONLY 486 (4.90) which includes all the above PLUS w 2
GOTO's and GOSUA's included in line renum ber 1000 + 50p n&p o
Search fgr and hist every ling containing specified characiar A C ; %
ontains . . . . 23
BSETTE oiod mally FEcsded b L 5 8TuDi a5 " &
CA E crofmsmonally recoided by SOUMD NEWS STUDIOS R 1. Teachers “"MARKBOOK" (also suilable for sec &
GAMES PACH — Saat this for vahes! 5§ x 16K PLUS I = TN 4.9 E schools) _ P4 50 o
3-D Battle [M/eode-1K) — Fast maving space battie with contnudul coun-dowr |kl 5 New im. fD EEI\-'BF 1 I'ID' """"""" =+
City Bomb (M /code-1K] — E'ef:';'f*rn';”uf..:'-L., and 1and yout plene. Your fum for "JUNGEE LﬁTH;"U 5
has neadly gone and you corcle The city lower and lowes "
Warp Wars (Basic i."‘ﬂmlnﬂJ-U — Features realistic space craft moved By M cads far z One of the best Junior programmes 5, Minster
Iprawiougly sald at Microfal with DELENT f B ROGn r
&Ew;p:; ':,IN:UI-:J‘-HU 95.‘:: ota 1 Stanl response avallable ... B. J. Lancaster (£4.50) Gardens, ;
Ilﬂlvll-l “:Ilﬂfr;l‘d-g T A game '-IIer..;m and sL-IlnPasUsl n-.:uu: all the rm.r"':n x 3 "MAGIC SPELL". A versatie Ne*ihnrpe_ Eg
prEveD s ErOiair SQuas " out Crossing of ubdlin Ch an your path, : g -
for 284 " But watch out lor 1ha $3pending bieck biss. | spelling test program .... (£450) Eastwood, 50
Swest Tooth (Basic & M 'code- 1K) ~ M /code routines used 1o move vour 188 1ace raund the a MNotts rni
SCIEEN an, abite the sweels " W
PLUS Eislom and Blsch Mokes (pieviously sold together far 4551 ;a
- AL = s
OVERSEAS CUSTOMERS Payment may be made in Sterling (Money Order svailsble ai 1
PLEASE NOTE your bankl or $U.5 IU.5 A customers anly]
ALL GOODS SENT ANMAT soon for B.B.C. + SPECTRUM!

ZX81 16K RAMCassettes

Games to Test your Skills & Tactics

“'VERY NASTY MOUNTAIN and NASTY INVADERS...are both very well z x HAR DWA RE esee
written’’; *‘| am thoroughly pleased with the goods’' : Client, London

"Thanks for your very good VERY NASTY MOUNTAIN'': M.F. Harold,
Guildford, Sy.

"NASTY INVADERS...VERY NASTY MOUNTAIN : with no loading pro-

i B, oy, s ke, Wi Ak ek o PROFESSIONAL 40 KEY KEYBOARD

_'| am writing to congratulate you on the excellent VERY NASTY MOUN- ® All legends and graphics in 2 colours
LAIEDII:? also pleased with the quick delivery': R.Massingham, Batley, ® No soldering to ZX81, just plug in
Ul like NASTY INVADERS...the graphics are excellent; VERY NASTY ® Proper typewriter keys
MOUNTAIN is also an excellent game. These are two of the best games | ® RAM/Printer compatable.
have for my ZX81.": Michael B. McAllister, Lakenheath, Suffolk ) .
NASTY INVADERS: Get them before your Bosses get youl £4.95 Kit £19.96 Built £24.95 Case £10.20
A 20 minute plus Action-Packed Game. You are on duty in the Defence Repeat key add on TBA.
Radar Centre. An invasion starts. Your task is to prevent the Enemy from L e ’ ch " -
landing. But you have problems: not only do you have to stop the Invaders Range of in/out ports, music boards, motherboards, D to
gaking repairs to their craft, but there could be parsannel trouble tool A converter boards write for catalogue
ood control is rewarded, but errors are penalised. - iy 1 r ten
Don't despair — Rank Has Its Privilages!| 23 Way d?bblﬂfsgdqcéd. gold female edge connector,
NASTY MOUNTAIN: Solve the Clues if you want to Escape! £4.95 FHESIN - TP £
You are leading an expedition and come to an impassable mountain range. Male connector £1.26
It Iuo_ks |I.ke a long detour until an old goat-herd announces that there is an Ribbon cable £1.40 per metre
opening in the rocks into which the occasional animal wandars, but they ; ‘o
never re-appear. ... See if you can solve the mysteries of Nasty Mountain Mastering _Mac""‘e code book £6.50
and continue on your travels. Whether you succeed or fail, you can Programming for real applications £6.50
always try again — but somehow its not quite the same as before! Tape for real applications £11.256
WERY NASTY MOUNTAIN: But don't CHEAT or you will pay foritl £6.95 HARRIS & LOCKYER ASSOCIATES
An advanced version of the Nasty Mountain Game with 18 Levels of Play. " : ; : P T
Practice Makes Perfect — but the mora clues you solve, the more your I Sole distributors for Redditch Electronics)
tactics are tested! Dept ZX
Justify Your ZX 81 As A Business Expense ﬁuzzdr’n"j’g cﬁ::’,,”
PETTY CASH/VAT: Know where your Money want| £10.00 Redditch
Enter Date, Narrative and Gross Expenditure for each Cash Purchase, Worcs
S:e_irlvsﬂs inte 20 Sub-Hegdings and 13 Main-Headings and gives Gross, Tal Iﬁl!'ﬂ 24452
. Net and Exempt btotal d Totals. [ 3
S S nd Exempt subtotals and Totals. Its so good, we use it Prices included VAT + PE&P
VAT BOOK INPUTS: Written for the Small Business & Sole Trader £12.00 Overseas add £1.80 postage
As the Petty Cash/VAT Program, but with the facility to add in your Che- Delivery 3 days for in stock items else allow 28 days.
que and Standing Order ltems to give Inputs Bottom Line Totals. Official orders welcome.
CHEQUES/P.0.s TO:— GILTROLE LTD., DEPT. ZXC, Keand SAK for Tree ontwtogue
P.0. BOX 50, RUGBY, WARKS. CV21 4DH
= =
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String Handling

ZX81

This word processor program will make
text neat and tidy before you print
it—and gives you the chance to correct
mistakes, using a free-moving cursor.

The sample runs show how the
program operates. You enter
your text (up to 17 lines deep)
as a single string, X$. When
you have the text in, you press
NEWLINE, and the computer
will shuffle the words to ensure
that none of them are split at
the end of aline.

A menu appears with three
options: 1 — correct the text; 2
— LPRINT the text; and 3 — to
start again. If you decide to cor-

Sagments of a sample sum.

rect the text, it will reappear on
the screen, with the words
““ENTER 1 TO RETURN TO
MENU"" above it. You use the
5, 6, 7 and 8 keys to move your
cursor in the direction indicated
by the arrows on those keys,
and the cursor moves along the
line of text, inverting the letter it
is passing over. Once you find a
letter which is wrong, such as
the "'E’" in the word WERKS in
the sample run, you press "'A"’

and the words ENTER LETTER
TO BE SUBSTITUTED appear at
the bottom of the screen. You
enter your letter, and press
NEWLINE, and the inverse in-
correct letter will be altered to
the letter you’'ve chosen. Press-
ing ‘1" at any time will return
you from the ‘correction phase’
to the original menu, and from
this menu you can choose ''2"'
to LPRINT the text.

If you want the text printed,

wuoRD PROC

the computer searches through
the whaole of the string, turning
any inverse letters back to their
non-inverse equivalents. After
LPRINTing, you are shown a
further menu, which allows you
to run the whole program again
from scratch, or to terminate
the run. Although this program
allows you to correct wrongly
spelled words, there is no provi-
sion to insert text. You may
well wish to add this option.

ENTER _TEXT 18 REM = W AR
THIS IS A TRIRL RUN TO ILLUSTRAT 15 REH N GODDMWIN, T HRFINELL
E THE TEXT PROGRAM IN ACTION, TO 2@ PRINT ENTER TRl
SHOU HOW IT LERNS BND TO DEMONS 5@ INPUT X§$
' TRATE _HOU_IT CHi2 MAKE TEXT LOOK 32 LET XA&=X&+"
I MERT BEFORE F\RIP‘ T IME = o=
] id SOSUE 100D
{ 50 FRINT =%
THIS IS TRIAL QUN TO 8 PRINT B
I PLOSTRATE THE TEXT PROGRAM IN g Doanl TENTER 1 TH _CORRECT T
QLTIDH, TQ SHOW HOW_IT UERKS AND Sor mecrnye — O RINT. 3 TDO S
| TO DEMONSTRATE HOU IT cgn MAKE e e Bk TNEEvketd YL soTe BB
| TEXT LOOK NEAT BEFORE PRINTING 198 IF INFEVE-"3" THEN BUN
' 11i@ IF INKEV&="2" THEN GOTO 420
| Ep R TO CORRECT TEXT. © ; .
=) i¥§ LépI”T 3 TO START aCaIM 120 IF INKEYS="1" THEN CcOTD 20
: @

13@ cOTO S
' 1222 REM STORS WORD SPLITTING
' 1210 L
1 ENTER 1 TO RETURN TO MENU 19029 GOSUE 1150
| 59 E ) 1038 LET N=N+33
THIS IS A _TRIAL RuUN TO 1@4@ IF N)>=LEN X§ THEN RETURN
ILLUSTRATE THE TEXT PROGEAM IN 1@4S REM SIMNGLE SPRCE IN
ACTION, TO SHOW HOW IT WERKS AND NEyT LINE
' TO CEMONSTRATE HOW IT CAN HMAKE i@58 IF X&( = " THEN SOTO 1180
‘ TEXT LOOK NERT BEFORE PRINTING iaca cosuB 1lqa
| 1265 REH SIEE%EL%EEDE IN
= N
=uTED | ETT i 1@7@ IF X$(NYI=" " THEN GOTO 1050
=MTER LETTER TO BE SUSSTITUTED igs@ LET -§=E
ig3@g GOSUE 1100
ENTER 1 TO RETURN TO MENU 1102 LEh SINGLE SPACE IN
=4 NEXT LINFE
THIS IS A TRIAL RUN TO i 2 %
ILLUSTRATE THE TEXT PROGRAM IN ille IF X% (N) > TIHEN GOTO 189R
ACTION, TO SHOW HOW IT WOREKS AND 11s@ FOR N=N_TO Nill-1 )
TO DEMONSTRATE HOW ég EE?u??EE 1125 REM bigE#EL?ﬁBLE TN
p N FO NE.
VAT et IMERE B ' 1150 LET X$=xX&(1 TO NI+" "+X§(N+
ENTER 1 TO CORRECT TEXT. 1 TO )
2 TO LPRINT, 3 TO START AGRIN 11483 NEXT N

e e T e e P T AT T T S T e R P e e e U |
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115@ GOTO 1238

%%EE LET X&=Xg(1l TGO N-1)+XHIN+1
L il

1179 GOTOD 10206

118@ LET N=N-1

1139@ RETURRMN

2288 REM **CORRECTINN*=

2@l1@ CLS

EggﬂuﬁﬂlNT “"ENTER 1 TO RETLRMN T
2030 LET A=1

=38 PRINT AT 2.0; %%

2048 IF INKEY$="" THEN GOTO 284
2050 IF INKEY $="8" AND R<LEN X%

THEN LET A=AR+1

2855 IF INKEYVE="6" AMND R«LEN X&+
=2 THEN LET A= H+3£

2060 IF INKEY $="S5S" HAND RA:>1 THEN

LET A=R-1

2865 IF INHKEY %="7" AND A>32 THEN
LET A=A-32

2078 IF INRKEY $="1" THEN COTO 7a

%@?E IF INEEY $S="A" THEN GOTO 3I0@

ZOTE FRINT AT 1.8, &; RS- 8 § = 5

2a3a IF CODE X&%{A) (128 THEM LET

“E=xX%E({ TDO A-1)+CHRY$ (CODE X$i(8) +
1258 +X&(A+1 TO i

2855 IF A=1 THEN GOTO 2@a3S
20698 IF A:s1 AND CODE X% {A-1) »1:
THEN LET X$(A-1) =CHR$ {(CODE X
R=1)-128)

d

N

7l String Handlin

2892 IF A<«32 THEN GO0TD2 2188
2895 IF CODE Xs$(RA-321 :x127 THEMN L
§£S¥$lﬁﬁ323=CHR$ (CODE X% (A-32) -

2138 IF A<LEN X$-1 AND CODE X% (8
+1) »127 THEN LET X&$(A+1) =CHR% (O
ODE X$% (A+1) -125)

%éaa IF RA<«LEN X%-32 THEN GOTO 29

2195 IF CODE X$(A+32) »127 THEN L
ET Xs(A+321 =CHR4 (CODE X4 i{A+32) -
128)

21l1@ GOTO =2@35

398@ REM INSERT CORRECT ION

32085 PRINT AT 19,@; "ENTER LETTER
TG BE SUBSTITUTED"

38180 INPUT HS

3020 LET X&$(A)=H%

3825 PRINT AT 19.@; "

3838 G0TO 2835

49088 REM REMOUE INUVERSE, LPRINT
4810 FOR G=1 TO LEN X%

4020 IF CODE X%(G) »127 THEN LET
XE(G) =CHR$ (CODE X%(G) -128)

4838 NEXT &

4248 LPRINT X§

485@ CLS

ﬁBEB PRINT "ENTER 1 70 RUMN AGRARIMN
48780 PRINT TAEB 5; "2 TO END"“

4@38@ IF INKEY$="" THEN GOTO 4@50
428@ IF INKEY$="1" THEN BRUM

THE BEEB PRODUCES THE BEST T.V.
PROGRAMMES IN THE WORLD. . .

Uncle Clive produces the World'’s best
computers and Jack Gibbons A.l.B.
produces the best Banking Programs in the
World . . .

Anon.

THE PERSONAL BANKING SYSTEM
is available direct from

J.P. Gibbons A.l1.B. 14 Avalon Road,
Orpington, Kent, BR6 9AX.

Price £9.95 inclusive

For Cassette and Users Manual (Requires 16
to 48K Ram). Specify whether ZX81 or
Spectrum Bank reconcilliation module.
Available soon £6.50.

Also stocked at the Buffer Micro Shop,
Streatham — Microwave Shop, Leicester —
John Derby, Bournemouth — and branches
of the Computer Bookshop Group.

Full after sale maintenance available.
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ZX81 Routines

- Tote that barge,

Martin writes to ZX Computing:
"Having felt lost on the ZXB1
without READ/DATA
statements, | set about writing a
subroutine to solve this pro-
blem. When using this
subroutine, itis necessary to use
GOSUB 9950 in place of READ
A. The subroutine is written for
numbers only, but can be con-
verted easily to deal with string
information. The string which

Pragram One:

S REHM
&

REM BY

T8 LEY Rs="42,75,6,333,29.,"
28 LET X=1
32 LET ¥Y=Xx
48 DI F (5}
B FOR G=31 TO S
B GOsSUBE 9395@
7TA LET F:z)l =R
80 MEXT G
g9 FOR G=1 7O S
1868 PRINT G; " ", Fi{G:
11@ MNEXT G
128 STOP
995@ LET ¥=¥+1
9958 IF RRE Y)Y <¢»","™ THEM E0TO 995
R (X T3 %-11

LET X=Y+
RETURN

O B 03 )

-
-
F

recad that datoa

RERDDATAH ROUT IMNE
HMARRTIN FROBISHER

_Chalfont St Giles in
Buckinghamshire is the home
of Martin Frobisher, who
feeling lost on his 2X81
without the use of READ and
DATA, decided to create a
routine for it.

holds the data is placed at the
beginning of the program, and
the subroutine at the end. Note
that there must be a comma at
the very end of the ‘DATA’
within the quote marks of the
stringinline 10."

~ The READ/DATA routine is

givenin programone, along with
a simple demonstration pro-
gram.
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Roll dem bones

Martin’s second program prints
out a table and graph showing
the possible rolls of three dice.
The first column on the table
shows the total of the three
dice, the second shows the
number of possible combination
that can make this total, and the
third gives the odds of this total

appearing. The graph printed
alongside the tabel is the normal
distribution curve, and shows
the probability of the dice falling
with a particular total. The pro-
gram is best run in FAST,
although it does not contain
such a statement due to lack of
memory. DICE ROLLER is pro-
gramitwo.

Z2X81 Routines

= p 216 TO 1
4 % T2 TOo 1
= =] 35 0 1
£ 1@ 21 T 4
I i5 14 TG A
8 21 18 To 1 =
= =25 g 1T0 1 "=
i@ 27 8 7TQ 1
11 =27 & TO 1 u u
iz =1 5 13 1
i3 21 18 To 1
14 is 14 TO 1 . L]
is 14 21 TO 1
16 = 3 YD % = -
17 3 P2 TG A
15 1 212 TO 1 = s
L] ]
- a
~& DIM AL1E)
3@ FOR EB=1 TO &
40 FOR C=1 TO &
=8 FOR D=1 TO &
SO LET E=8B+0C+D
78 LET R{E)=RI{E) +1
58 NEXT D
200 MEXT ©C
1i9d MEXT B
Lagd FOR B=3 TOQ 13
VAT P INT RT BLB,B,TREB S,RBY ;T
RE 1@ INT (2iss/sfHm(BY)Y; " TO 1
IZ2 PIL.OT B+35,A(E)
1400 NEXT B

Raid that sea

Our third program from Martin in
this issue is called SEA
RAIDER. . . .and it is more dif-
ficult to play than might be
thought at first. It needs more
than 1K. In SEA RAIDER, you
have to try to destroy a bat-
tleship by bombing it with your
plane as you fly over. To make
this more difficult, you fly twice
as fast as the ship, and from time
to time, are buffeted by winds,

increasing your speed even
more.

You have 20 bombs in this
version of the game, but youcan
easily change this by changing
the value assigned to M in line
10. You fire by pressing “'F*".
You do not see anything fall
from the plane, but if you hit it,
you are rewarded by arather odd
explosion on the ship, which is
immediately miraculously,

TIME =E§g MISSILES=18&

ORE =534

i —————————— — ———

LET HM=28
LET T=300
LET S=0@
LET A=1
LET B=INT

ZX COMPUTING AUG/SEPT 1982

S5EAR E\EIDED
MARTIN FROBISHER

(RND+1S) +1

restored and continues on its
tireless trip from left to right.
There is a time limit of 300
seconds, and this is reduced
steadily while the game is pro-
gressing, although you only see
a new ‘reduced’ figure every so
often. The game ends when you
run out of bombs or out of time.
The maximum possible score is

If you've developed some
clever games or routines for
your ZX computer, why not
share themn with other readers of
ZX Computing. All contributions
are paid for, of course, and
authorship acknowledged. Just
send you programs, routines or
articles to Tim Hartnell at ZX
Computing, 145 Charing Cross

5340 but it is practically im- Road, London, WC2,
possible to get this within time,
Q@ LET A=RA+=2
100 LET B=B+1
118 IF RMD>»>».7 THEN LET A=R+1
115 IF A>=26 THEN PRINMT BT S.A=-3
P e ; IQT E_l ﬁ"i; i [T}
12 IF A>268 THEN LET /=3
122 IF B:26 THEN PRINT AT 15.B-
“;AT 16,B-1;" ',
13@ IF E:26 THEN LET =1
140 F—‘F‘. INT AT S.,8-3;" '’ ; AT
S oA=-2 ! it
125 EET ToRT s
INT B B ",
16 B-1; l r = IL/ y AT

208 LET HM=M-1

THEN GOTOD 28e

205 PRIHT AT ©,0;"T = .o
:‘2% .._— ;#'f I,-:E #TJ ”I
7 IF M=0 DP T<1 THEN STOP
212 IF RSS Q- sm>2 THEMN G

g SHR @=1 TO EM GOTD sa
"’3 INT AT 15, El . AT 1S
i, AT 18.8) e AT 18
a » ]
235 NEXT o
gég LET 3=S4287

= FPRINT RT 1, &;: "SCORE=""; "o
255 IF INKEYS<>"" TH
570 GOTD 146°" " EN Gatd’ 2se
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ZX80/2X81

Either/or. . .

From darkest Clitheroe in
Lancashire, D C Owen provides
three programs which will run

on the ZX80 or ZX81.

Dragon’s Gold

Here's the listing to run
DRAGON'S GOLD on the
ZX80. It is followed by an ex-
planation of the separate
subroutines within the pro-
gram,

The aim of the game is sim-
ple: to accumulate as much
gold as possible, while wander-
ing through a complex maze of
tunnels, caves and doors, and
to avoid the dragon and mine-

LETG=0
RANDOMISE

GOSUB 9990

PRINT > >""

INPUT K$
IFK$=""""THEN STOP

CLS
PRINT ""YOU HAVE:-"
PRINT

GOSUB 1000
LETBS$=A$

GOSUB 1000
LETLS$=AS$

GOSUB 1000
LETRS$ =A%
INPUT K$

CLS

GOTO 172
GOTO 50

PRINT ** DOOR"
LET A$ ="D"
RETURN

PRINT** TUNNEL"
LETAS="T"
RETURN

PRINT'* CAVE"
LET A$="C"
RETURN

REM DOOR

RETURN
LET Q=RND(9)*100

IFK$=""""THEN STOP

shafts. You enter "*A"’ 1o move
ahead, ‘‘L""tomoveleft,or 'R’’
to move right. Entering a space
before pressing NEWLINE will
cause the game to stop. Note
that the subroutine from line
9000 inverts the title. If you
wish toinvert any other parts of
the text, change PRINT
. . .whatever' to LET V§ =
. ..whatever” and add a
GOSUB 9000 line immediately
after it, This will ensure the line
is automatically printed in in-
verse latters,

1
2
0 LETV$ ="'":::DRAGONS GOLD:::""
5
5

PRINT G;** BLOCKS OF GOLD.”
PRINT*AHEAD OF YOU IS A™";

PRINT ““ON THE LEFT IS A™";

PRINT ““ON THE RIGHT IS A"";

IFK$="A"" ANDB$ =""D'" THEN GOSUB 2000
IFK$="R"ANDRS$ ="'D" THEN GOSUB 2000
IFK$="A" ANDB$ ="T" THEN GOSUB 3000
IFK$="L""ANDLS$ ="T" THEN GOSUB 3000
IFK$=""R"" AND RS ="'T" THEN GOSUB 3000
IFK$=""A"" ANDB$ =""'C'" THEN GOSUB 4000
IFK$="L"" ANDL$ =""C'"" THEN GOSUB 4000
IFK$="R"* AND RS =“'C"" THEN GOSUB 4000
IFNOT (K$="L"ORK$=""R""ORK$="A"") THEN

GOTO 1000 + (RND(3)*100)

GOTO 2000 + (RND(RND(4))" 100}
PRINT "IT IS LOCKED, MOVE ON"*

2201

2210
2220
2300

2310
2315
2320
2330
23560

2360
2370
2400
2401

2410
2430
2435
2440
2450
3000
3010
3020
3025
3030
4000
4010
4100
4110
4200
4210

4225
4230
4300
4301
4310
4320
4330

4340
4350
4360
4370
9990
9991
9983
99985
9997

I

PRINT ““IT WILL OPEN. THERE ARE *;Q;" GOLD
BLOCKS IN HERE."

LETG=G+0Q

RETURN

PRINT ““THERE IS A LAKE HERE. YOU CANNOT SEE
THE FAR SIDE. ARE YOU GOING TO TRY TO CROSS
IT?"

INPUT C$

CLS

IFC%="NO" THEN RETURN

LET K=RND(3)

IF K =2 THEN PRINT “YOU HAVE ESCAPED WITH
“G;" BLOCKS OF GOLD.""

IF NOT K =2 THEN PRINT “YOU HAVE DROWNED"
STOP

LET K=RND(9}*50

PRINT ““THIS ROOM CONTAINS A DRAGON. IT WANTS
“K:"" GOLD BLOCKS OR IT WILL EAT YOU.""
IFG>K -1 THEN PRINT *YOU HAVE ENOUGH."

IF G<K THEN PRINT **. . AND NOW FOR AFTERS."”
IFG<K THEN STOP
IFG>K-1THENLETG=G-K

RETURN

REM TUNNEL

IF NOT RND(6)=6 THEN RETURN

PRINT “"YOU HAVE ESCAPED."”

PRINT “"YOU HAVE "*;G;"* GOLD BLOCKS."’

STOP

REM CAVE

GOTO 4000+ (RNDI(3)* 100}

PRINT “"EMPTY, MOVE ON."’

RETURN

LET Q=RND(RNDI(RND(10})}}* 100

PRINT *“THERE ARE **;Q;'* GOLD BLOCKS HERE, PICK
THEM UP AND GO."

LETG=G+Q

RETURN

LET Q=RND(10)

IFNOT Q=10 THEN GOTO 4330

PRINT *"IT IS A MINESHAFT, YOU ARE DEAD.”
TOP

PRINT “THERE ARE NOISES, DO YOU WANT TO

INVESTIGATE?"

INPUT C$

CLS

IF C$ = ""YES" THEN GOTO 4000

RETURN

REM INVERSE VIDEO SUBROUTINE

IFV$ ="' " THEN RETURN

PRINT CHR$(CODE(V$) + 128);

LET V$ =TL$(V$)

GOTO 9991

How It Works:

The subroutines are at lines;

1
1000
2000
3000
4000
9990

‘MENU'

CHOICE

DOOR

TUNNEL

CAVE

‘INVERSE VIDEO SUBROUTINE' (Not necessary for
ZX81)

ﬂ
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ZX80/ZX81

The variables used are as follows:

MENU V$§ — TITLE {Inverse video subroutine.)
K$ — 'Do you want to continue?’
G — Number of gold blocks (0)

CHOICE B% — AHEAD D — DOOR
L$ — LEFT T — TUNNEL (Choose with A$.)
R$% — RIGHT C — CAVE

DOOR Q — Gold blocks
C$% — YES/NO — "Would you like to cross the lake?’
K — 'Random’ chance of survival.

TUNNEL *

CAVE Q0 - Gold blocks
C$ — YES/NO — "Would you like to investigate the
noises?’

INVERSE Vs — ZXB80 only

VIDEO

SUBROUTINE

When the computer prints ' > =" this means ‘Do you want to

continue?’
If "'YES' then simply press NEWLINE
If 'NO" then type SPACE then NEWLINE

REM DRAGONS GOLL
REM BY D C QUEM 1952

aqaomamo

qnm
&o-d

HAUE : -

(]
o
]
i
(]
r
-

BLOCKS O©OF

i
0

Y|
b1}
]
=
-

b
W&o - o
NEE-INEEEGE G NG W -JO 0NN e

“"RHERD O oL
COSUB i108p Sl a
LET BE%=P%

SCROLL
PRINT
GOSUEBR 1@
SCROLL

LET Ls=H%
PRINT “"RAMND OnN

B4 o o 3 o
Rk Sl (VA ]

e
nm
0

THE RIGHT

I

GOSUB 1208
LET R$=AS%
SCROLL
SCROLL
PRINT
coz"
SCROLL
SCROLL
PRINT
SCROLL
PRINT "L -
SCROLL . :
PRINT "R =
- INPUT &8
SCROLL :
 SENIRE L e i
. ey % el ¢ o
2008 &
IF K$= AND R$="D"

200& R .

IF K&="R" AND B$="T"
» AND L$&="T"

RND R="T"

AND BS="LC"

AND Lg="0C*

AND R$F="C"

b o
g
mne

i7a
171
"WHICH

LAY DDOWDLS

A - RARHERD"
LEFT"

RIGHT™

ZX COMPUTING AUG/SEPT 1982

THER
THEN
THEN
THEN
THEM
THEHNR
THEHN
THEWN

"DRAGON S GOLD

GOoLo-

Is o :-

" THE LEFT IS5 &'

PR LSk

1 I I B B B .+ B

REM #%3%%%%*%%FF%+F
REM =% DODR *¥

GOTO ZRe@+INT (RND =4 4+1) %100
“IT IS LOCKED.

7@ IF NOT (K&="L" 0OR X$="R" O~
$="A") THEN GOTO 17@

3@ coTO S@

=] REM X433 %EEXXEXEF¥XFF¥

@@ GOTC 1@@@+INT (RND#3+1) #1020
@8 PRINT DBDH"

19 LET Ag="

20 RETURN

@@ PRINT TUNNEL "

18 LET Ag="T"

2@ RETURN

@@ PRINT " CRAUE"

10 LET A="0C"

2@ RETURN

=]

@

3

@

PRINT MOUE O
RETURN
LET &=INT
PRINT "IT
SCROLL

{RNL*9+11 ¥1 00
HILL OFEN. THERE™
GoLD BLOCE

“"HRE “;@;:"

RETURM
F“RINT “"THERE IS R LRRE HERFE

E\CRD!._L
RINMT

CIMIND ORI 2 0 00 006D L I O b = 2 D T R

“AEUHDE R G
0EERZeN0680 GEOUGEEESERERBEE

U O R ZRNURE PR R R R PR e
I'“

nu

“CRANNOQT SEE THE FRR S

-

SCROLL
PRINT

SCROLL
PRINT “AND CROSS ITH®W
SCROLL

IMNPUT C%

CLS

IF CODE (Cs) <:CODE
R

LET K=INT
SEROLL

2 IF K=2 THEN PRINT "
CAPED WITH"

3 SCROLL

4 IF K=2 THEN PRINT
BLOCKS OF soLp”

86 IF K<»2 THEN PRINT
You HAUVE"

T 0 b f T
LILI I LI0)

Mt

"ARE YOoU GOING TO TRY

TR napn -

000 O Co oy M-J i 4= = 0

¥ THEN

C

{tRMNE+3) +1

HEOASEEN0E S0 a0

fllru[u

wWOLL HAUE

“RITH “; B
“UNFORTU

T

TRE 1@; "
2395 sTOaP

242@ LET K=INT (RND#9+1) %50

24a5 SCROLL

241@ PRINT "THIS ROOM CONTRINS A
CRAGAOMN"

2415 SCROLL

=428 PRINT
o gLOQCKS"™
2425 SCROLL
PRINT "OR IT WILL E&ST YDOovo
FOR J=1 TO =Z©

ROLL
SEINT TAB J; "STAND BY"
NEI& oF
SCR

24 IF G)K 1 THEN FPRINT
LUE EMNOUGH"™
2435 SCROLL
249@ IF G<K THEN PRINT
o HAUVEN-T GOT"
2495 SCROLL
25080 IF G<«<K THEN PRINT

“IT DEMANDS " K,;*" GOL

sy oL He
" & o BLFF. %

“ENDLIGH . -

.50 BYE BYE", END

251@ LET G=G-K

2520 RETURN

=2999 REM X ¥EF£+£#

5Pe@ REM % TUNNEL x3

3@1@ IF RND>@.35 THEN RETURN
Z@1S SCROLL

3IA280 FPRINT “YOQU HAUVE ESCRPED"
23a25 S5CROLL

3830 PRINT "WITH .G GOLD BLOLC




READY

—]

a

@

S

B PRINT TRE &; "MDOUE DN"
@ RETURHMN

@

a

Q

A R R ZX80/ZX81 T A O AN
T 420 FORI=1TOK
Fd4d STOP 430 PRINT * '
Z999 REM x5 440 NEXTI
S BEl T WALR BE 450 IFJ=0 THEN GOTO 490
43 GOTO 4@2@0+INT (ANDx3+1) 210 :ﬁg;%i?ﬂJQQ
4l PRINT "THE CAVE IS EMPTY." MEWT | '
4] SCROLL 480 .
41 4390 IFK<4 THEN GOTQ 170
41
4z
42
B

LET @=INT {(RND#1@+1) #1082 . .
7 T, As you’'ll see when you run the program, a correct letter in the |
CEQENT THERE ARE s @ GoLb wrong position will give a "+ ', while a correct letter in the
4 = SCROLL correct place gives a *'*"". You are, of course, trying to get four
4228 PRINT “HERE TO ARDD TO YOUR *'s in as short a number of guesses as possible. Note that letters ‘
STORE" o may be repeated within the code. Invalid guesses are rejected.
42538 LET G=G+& Here's the ZX81 version:
124@ RETURN
135 = o =1 IEN Z0TO EN
ZEE? ihqnﬁiig+5 Ezex SOTO 4408 S0 REM FASTERMIND
AROE mehoLL . = 3@ REM BY D C OWEN
4387 NEXT E 19 LIHM Hid4d
431i@ PRINT "Q “ x1e bIn B
4328 FOR u=1 ?DHES i3@6 FOR Z£=1 TO &
4332 PRINT TABR 2:xd; "HE" 14@ LET B{Z) =INT ‘RND#E} +]
134@ MNEXT o S 1S@ NEXT Z
434S SCROLL 199 ggggtiﬁ
”.35@ PRINT IT IS R MINESHaFrFT. .. 168 PRINT “"FASTERMIND R B C D E
A3S5 SCROLL il
+36@ PRINT “YOU RRE DERD" 179 LET L=L+1
137Q STOP 5@ SCROLL
1492 SCROLL 132 SCROLL SUESS NUMBER
E 4405 PRINT “THERE RRE NOISES ApE 155 PRINT “"ENTER GUESS NUMEE
| ap L
| 1487 SCROLL 138 LET K=PI-PI
441@ PRINT “DO YOU UANT TO INUES 195 LET J=K
iSATE?" @@ INPUT A%
1420 INPUT K% il E%EDLL v &
e =0 ; o 210 R Z= :
E%ﬁgNIF CODE HK$(>CODE “¥" THEN R =S-5 | e+ H"EJ=C$EHEJ{?g.‘- _B?qﬂ
el i o225 IF A(Z) »>& THEN GDTO AF
gobale WOt e A 533 ERINT CHR$ (HI(Z) +i681. "
i %S LET B(Z1=ABS B(Z)
Fastermind 4@ IF _RAI(Z) «>B(Z) THEN GOTO 23@
This version of Mastermind (a trade name owned by Invicta), j'::c LET kK ?5_‘7‘ 1
uses the letters A to F. The first listing is for the 2X80, and the =@ LET A{Z1=@_ _
second for the ZX81. 270 LET B(Z) =-Bic
2@ LET As=A%(2 TDO )
ad MEXT I
Jog ey 333 FOR ut1 7o 4
= 4 /3 rgi= =1 T ol b
1§DPNMVTA§WHMWDABCDEP' ;53 ;FHQIHW:;§!31 THEN BOTD S08&
0 FORI=1TO 4 SEE L =41
140 LET B(l)=RNDI(6) .E;J,LT LET BiZ)=-B1i2)
150 NEXT| 550 COTD S70
160 LETL=0 A0 NEXT =
170 LETL=L+1 270 MNEXT H
180 PRINT 432 PRINT TAB 1@ "SCORED ";
185 PRINTL, 11@ IF K= THEN GOTDO 45&
190 LETK=0 428 FOR Z=1 TO K
195 LETJ=0 430 PRIQT TR G
200 INPUT A 440 NEXT Z ~
220 LET A(l)=CODE(A$) — 37 e P . TE
225 IF A(l)>6 THEN GOTO 180 SES liEwE ¢
ggg[ﬁﬁgfﬂigAQﬁ1ﬁﬂi P i9@ IF K4 THEN GOTOD 3170
=ABS(B(l)) =8 PRINT "“¥OU DID IT"
240 IF NOT All)=B{l) THEN GOTO 280
250 LETK=K+1 —
260 LET Alll=0 FRSTERMIND R 8 T D E F
270 LETBIl)=— -
280 mTA?=ngﬁsa EMTER GUESS NUMBER 1
Lofalalina i s ENTER SUESS NUMBER 2
320 IFNOT A(H) =B(l) THEN GOTO 360 @8 FRERED T &
30 LET J=J+1 ENTER GUESS NUMBER 3
340 LET B(l)= —BIl) ' SCORED % +
350 GOTO 370 mE8®8 =
360 NEXT| EMTER GUESS MUMBER 4
370 NEXTH BEEER SCORED *
400 PRINT ,":'";
410 IFK=0 THEN GOTO 450 ENTER GUESS NUMBER S

e A R R T e e S L e I s e
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MELBOURNE HOUSE + 2X81 + SPECTRUM

Why is this
mein smiling?

Teu'd be smiling too if you were Dr. lan Logan

Dr. Logan is shown receiving the Rosetta Stone Award for his perceptive insights into the way the
ZX81 ROM operates. Melbourne House are proud to be the publishers of Dr. Logan's books

Melbourne House are Sinclair specialists, publishing books that are winners in every category. Whether
you are a beginner or an experienced programmer, you'll need Melbourne House books.,

If you've got a Spectrum on order (or better yet, if you've already got your Spectrum), then you'll be
glad to know that Dr. Logan is working on Understanding Your Spectrum, sure to become the
definitive book on the Spectrum

5o if you want to smile like Dr. Logan, you can do one of two things: Order one of our books from
your bockseller or fill in the coupen and really understand your Sinclair, or you can write a great book
or program and send it to us. Who knows? Your smile may be in this ad. next year'

O Machine Language Made Simple For Your Sinclair, ©8 95
O Understanding Your ZX81 ROM, by Dr. lan Logan, £B.95
O ZX81 ROM Disassembly Part A, by Dr. lan Logan, £7.00
O ZX8| ROM Disassembly Part B, by Dr. lan Logan and Dr. Frank ©O'Hara, £8.00
O Not only 30 Programs for the ZX8I1: IK, ©6.95

O The Complete Sinclair ZX81 Basic Course, |7 50

Orders to Melbourne House Publishers, 131 Trafalgar Road, Greenwieh London SE 10
Correspondence to Glebe Cottage, Station Road, Chedd ngien, Leighton Buzzard, BEDS LUT7 THNA
Please rush me your new Spectrum/Z X8| catalogue. (Please specify.)
Flease send me books as marked above. Note: Please add BOp for post, pack & VAT
Masme e

Address

Measurement and Control with your

ZX81 SPECTRUM

and our proven ANALOGUE PORT

MAKE AMAZING SOUND EFFECTS WITH
YOUR ZX-81

- - ; = Already many in use in industry, education, hospitals
et labs., agriculture and the home. Now extremely low cost
e ' control operations and even robotics become a reality.
The ANALOGUE PORT plugs directly into your ZX81 and
p offers

y * 8 separate analogue voltage measuring inputs
* B switching outputs for relays, LEDs, sound output
™ * Amplifier for mV sensitivity on one input channel
* 6 control lines for further expansion
£25.95 T E ZON X.B I * Stackable connector for RAM pack, printer
ol pEp & VAT * Self contained, no extra power supply etc. required

Thermometers, light sensors, microphones, joysticks

The Z0M X-B1 SOUND UNIT i1s compietely self-confginad ong s = . ¥
y ! e . in fact anything which produces a varying voltage,

especiolly designed tor use with the ZX-81. It just plugs in —

no dismaontling or soldering
No power pack, bafteries. leads of ather extros
Monual Volume Confrol on panel — ample valume from built-in
lgudspeaker
Standard ZX-B1 — 16K Rampack or printer can be plugged info
Z0N %-81 Sound Unit without aftecting normal ZX-81 apergtion
Huge range of possible sounds lor games or. Music
Helicoplers. Sci-Fi, Space Invadars, Explosions, Gun-shots
Drums, Planes, Lasers. Organs. Bells. Tunes, Chords etc. or
whalever you devise!

nel sound chip giving prograomme contral of pitch
volume anes aond noise, all with envelope control

Easily ndded 1o existing games or programmaes using a lew
simple BASIC lines

FULL instructions with many examples of how fo obtain effects gnd the

programmeas. supplied Fully Guaranteed

ZX COMPUTING AUG/SEPT 1982

resistance or current may be connected directly to your
ZX81 via this port. A comprehensive manual is included
which assumes no previous expertise.

only £29.95 ready built and tested

* ** Return of post delivery ***

ZX Frequency Analysis software (Fast Fourier
Transform) on cassette and with manual £15.20

ZX Experimenter Kit 23 + 23 edge connector, stacking,
strip veroboard + suggested circuits £6.50

Acorn Atom Eprom programmer, complete System,
ready to go including full manual £55 (28 Days Delivery)

ZX Input — Qutput Port £16.50

Make cheques payable to:

UNIVERSITY COMPUTERS, 5 ST. BARNABAS ROAD
CAMBRIDGE. Delivery return of post on all items (except
EPROM prog.). Official, trade, bulk orders accepted.
Please add £1 p&p to cost of order.
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Coaxing a Rainbow
from your Spectrum

The Spectrum, as we all know

computer. But how easy
how effective is it? Tim Hartnell attempts to

answer those questions, and shows you how to
program your new zX Spectrum. . .in colour.

is a colour

is the colour to use, and

The Spectrum has eight colours
{if you count black and white),
which are coded from zero to
seven. The colours and their
numerical codes are:
— black
— blue
— red
— magenta (purple)
green
cyan (pale bluey-green)
— yellow

— white
The lower the number, the
darker the colour. On a black
and white set the lower
numbers are closer to black, the
higher numbers to white.

NOURWN=O
|
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You can colour the PRINT
output using the INK statement
the background using the
PAPER statement, and the
border with BORDER. Running
program one will show the col
ours in action. Notice that CLS
is used after the PAPER colour
is defined (in line 70). This is to
ensure that the whole screen
area turns that colour. Leave it
out and see what happens.

You can use the program
colours directly in a program
with good effect, as program
two — COLOUR CODE -
shows. This is a variation of
‘Mastermind’ but, as you’ll see

by running it, the program ex
pects you to guess a code of
four colours, not four numbers
or letters as in most computer
versions of the game, Enter and
run the game, then return to
this article for an explanation of
the Spectrum colour and
graphics commands which are
used in it.

Line 20 (POKE 23609,
100) changes the rate of ‘click’
when you press a key into a
beep, to act as positive feed-
back when you press a key. |
tend to use this all the time, and
find it very useful when pro-
gramming. Line 80 sets the ink

and border black (0} and the
paper white (7). The routine
from lines 100 to 120 print out
the six colours (printing a blob
of each colour) in a diagonal
line, with the numbers next to
the colour they refer to. Line
150 waits until any key is
pressed before continuing.
The routine from 220 to
300 picks the colours, making
sure that all four are different.
Line 210, meanwhile, has mov-
ed the print position down one
(using the apostraphe from the
7 key, accessed with the red
shift key), and lines 180 to 200
have printed the six colours




Spectrum Programming

LET B5=B+1: BEEF .= ,EBE#l1ES
LET GIZ)=@
HEAT I
FOR _Z=1 ToO_4
IF GI(Z) =2 THEN GO TO 520
FoR J=1 TO 4
- IF CIZY >3 THEN &0 TO =1
S@R LET i=it+l: BEEF .2,60-B#1S
FOR T=4 TD i STER -1
PRINT INK HI(T): "B ",
= NEXT T
5 PRINT INK @; "":B;" BLARCK";
= IF BR¢»1 THEN PRINT "3,
= PRINT " AND "“,W;" WHITE",
= IF W<31 THEN PRINT "3&“
Z@@ IF W=1 THEN PRINT _
i@ IF BR=4 THEN PRINT "YOU &0OT
7, IN "6 BGUESSY:
=29 IF G:1 AND B=4 THEN PRINT
& IF Bi>4 THEN NEXT &__
= PRINT * "THE CODE _LRS “;
= FOR H=1 TD 12@. NEXT H
= FOR T=4 'TO 1 STEFR -1
&, FOR H=i1 TD S@: HNEXT H
= BEEF .2,T#1@: PRINT INK CIT
JEXT T
FOR H=1 TQ 6@: BEEF .@1,H:
H
PDRE 205692, -1

across the top of the screen,
together with the numbers
which refer to them.

Line 310 starts the loop to
give 10 guesses. The second
half of line 310 (POKE 23692,
— 1) ensures that if the screen
is ever filled, it will automatical-

ly scroll, without reguiring a
response to the question
“‘scroll?” which you often

otherwise get at the bottom of
the screen. Along with the key
press beep, this automatic
scroll POKE is something | use
in just about every Spectrum
program.

Line 320 asks for the guess
to be entered, and once it has
(line 330), uses the backspace
(CHR$8) 32 times to back over
the line requesting the entry of
the guess. Line 320 overprints
this with blanks. This means
that the line ENTER GUESS 2 is
erased, but previous guesses
{and the colour code at the top)
are not, so you can |look at
previous guesses to help you
wark out your answer. You
enter your guess, by the way,
by entering a four-digit number,
using the colour code given at
the top of the screen. Thatis, to
enter BLUE just press 1.

The routine from lines 350
to 390 strip the number you
have entered down to four
separate digits, the wvariables
for blacks (B} and whites (W)
are set to zero in line 400, and
then the guess is compared
with the four-digit code the
computer has thought of, giv-
ing little beeps for “whites’ or
‘blacks’ as it finds them. If you
are right, the program tells you.
If you are not, and you have not
used up your ten guesses, you
are told of the digits of the right
colour in the right position
‘blacks’ as it finds them, If you
in the wrong position {whites)
and given another guess.

Once you've followed the
explanation through (and
SAVEd the program if you want
to), erase it using NEW and
enter our next program (pro-
gram three) to discover some
other applications of Spectrum
graphics commands.

You will know that you can
use PRINT AT 4, 7; “"TEST"" to
print the word TEST four lines
down, and starting seven
spaces across. The control
character CHR$ 22 behaves
like PRINT AT, but with a dif-
ference. To get the same result

18 REM CoLOuR C
2B POKE 235@9 ESSE
oM DIM D4
=a DIM G4
S0 DIM Higl
_’:\‘:':'F INK B BORDER . PAFES b O
7@ PRINT “*“TABR I e
E'EFPEIf-D LonBR 3T AN THINKI
=1 NT “"CODE. YOu T, e
“EE TD BUESS E L HRUE 18 ¢
=2 PRINT ""IT. I CHGQOs ) i3
SE5E DOLOURS™™ ¢ = RBES
igdd FOR C=1 TO &
IZ& PRIN TAER 43+C: INK 2:0C,.,"
3 IMNK ., 'R
28 MHEXT C
128 PRINT 7" ALL 4 CuLolLiRS RRE
CIFFERENT .. "
7§gH§aIHT ceup0 YOU WANT ANDTHE
735 PRINT TRHEB 8; "ENTER ¥ QR HNY
T4y LET As=INKEYE. IF INJ“‘EYi-'
HEN GO TO 740Q
5@ IF CODE A%<»>CODE "N THEN R
CLS
FRINT © INK RHNLD3E: TRE RND
ik, BYE FOR MNHOW! ™
FOKE ZSggz ., -1
FCR H=1 TO 25
NEXT B
GO To 7?72

asPRINT AT 4, 7; “"TEST" you
need to enter PRINT CHRS$22
+ CHR$ 4 CHR$ 7; "TEST".

However, because the ZX
Spectrum allows concatena-
tion (the adding together of
strings), you can add all these
CHR$'s to equal one string.
This can be quite useful, if you
wish to specify a particular
PRINT AT location several
times in a program. Run pro-
gram three, and you’ll see this
working.

TAB can be emulated by
preceding CHR$ n, where n is
the number of spaces (plus one)
you wish to start printing on a
line, with CHR$ 23. Run pro-
gram four to see this in action.
However, as CHRS 23 really
expects to be followed by two
numbers (n and m, which has
thesame effectas PRINT TABn
4+ 256*m), you can precede
the information within the
quote marks with a space, or a
dummy letter (X in our exam-
ple), which will not be printed.
Run program four and vyou'll
see that instead of printing
XTEST rightdown the screen, it
will simply print TEST.

At the start of this article we
discussed the eight colours and

looked at how these could be
used for the information which
is printed (INK), the background
{(PAPER) or the border
(BORDER). The information
printed can be modified by the
use of two additional com-
mands, BRIGHT and FLASH.
Program five shows thesein ac-
tion. Enter and run it, then
return to this article for a brief
discussion on these two new
statements. Although the ef-
fect of flashing is impossible to
miss, you may need to look a lit-
tle more closely to see the ef-
fect of BRIGHT. Once you have
run this program, look at the
word BRIGHT, just under NOR-
MAL near the top of the screen.
You'll see this is a different
shade of green. The white on
green (the sixth line down on
the screen) shows the effect of
BRIGHT more clearly. Compare
the ‘lightness’ of the word
BRIGHT here with the word
FLASHING just above it. With
the non-flashing words printed
in green on red (a pretty awful
combination), you’'ll see that
the 'bright’ word is somewhat
easier to read than is the ‘nor-
mal’ one.

Although the numbers zero

ZX COMPUTING AUG/SEPT 1982
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I —
Spectrum Programming | —
3 fﬁ IER INT PRESS RNY REY TO
BEG aw : 3 F A 4-
iS50 PAUSE 4E4 I AM THINKING OF R 4-COLOU
168 Lo % oL HAUE 13 B0OES TO GUESS
17a gEgNTxRT 1,5; CODE. You HAVE 13 GOES Ta GUESS
i2@ FDR C=1 TD B TT. 1 CHOOSC FROM THESE COLOURS
192 PRINT INK @;C;"»"; INK C; "B . " PLENRS
=3@ NEXT C Loy
gag EH%HT ‘ 2 -
=2 ET C{1})=IMT (RND#8)+1 4 33
=23 LET Z=1 ¥ = .!
24@ LET Z=Z+1 =N
ZE@ LET C(Z)Y=INT ([(RND#6)+1 o
ZE@ LET J=0 Sl 4 COLOURS RRE CIFFERENT.
=T7A LET =11
Z8@ IF CiJ)=CiZ) THEN_BD _TO 203¢ " -
233 IF J<¢Z-1 THEN GD TO 278 PRESS ANY KEY TO BEGIMN...
30@ IF Z<¢4 THEN GO TD 242
Z1@ FOR G=1 7O 1@: PLOQEE 2322, -
- S ; s o 12 REM PROGRAM OHE
égg _F_'EINT INK B, "ENTER GLE3SS HLt 28 REM COLOUR D{E}I“EDNBTF!F:TIDN
S553@ INPUT R 3o FoF B22 18 &
uagEign D=1 TO 32: PRINT CHRS = S® FOR I=a TD 7
AR BRTIIE » =3 EQRDER B
PR IND 7@ PAPER P: CLS
=@ INK I
@ FOR =1 TQ 4 @ PRINT AT 1@,10; "BORDER “;B:
L = 3 R B:
2 LET GIZlI=R=-1@+IMNT (R.-182 THRE i = - F 3t e
@ LET g2} i e 8B 10; "PAPER T P;TAB 10; "INK U
ja LET QiINT (Ro18) 1@9@ FOR U=1 TO 88: NEXT U: BEEP
@ NEXT Z 1S, PETI+2%B
2 LET B=2. LET W=2 @ NEXT I
2 FQR Z=1 TO @ MNEXT P
A IF CIZ)<2B(Z) THEN GO TQ 45 @ NEXT B

to seven have been explained
for INK, PAPER and BORDER,
other numbers can be used. Us-
ing B las in PAPER 8) means
that no matter which is printed
at this point, the colour will re-
main unchanged. This is not
particularly useful in ordinary
programming, but the number
9 can be quite effective. The ‘9’
means contrast, and ensures
that if you are printing on a light
background, it will print the
words in black, and in white on
a dark background, somewhat
like the way the colour of an
INPUT statement changes
depending on the border colour,
Program six shows this in action
printing randomly-generated
letters of the alphabet in random
positions on the screen, against
arandomly chosen paper colour.
Run program six for a while to
see this and then return to this
article for our next useful
graphics command.

The word OVER is wvery
useful, and can produce some
very odd effects. You will have
noticed an apparently useless
line at the end of program six
{line 140). Using the edit con-
trol, put this line in place of line
110, and change the 32 at the

122

end of line 100 into 300. You'll
notice from time to time that
letters are printed on top of a
letter which had previously
been printed in that position.
The OVER command means
that the new letter does not
wipe out the one below it, but
simply compliments it from the
other to form a new shape. This
allows us to build up some
characters of our own. Enter
and run program seven to
create some of your own. It is
very hard to predict the effect
of ‘adding’ various letters in
this way. For example, a small
“'o'" and a small ““w’’ combine
to produce what appears tobea
capital "' T"".

You'll remember we
discussed the way CHR$ 22
and CHR$23 could be used to
replace PRINT AT and TAB, and
the way these can be added
together (concatenation} so
that the whole command can
be held in a single string. The
same can be done with other
commands. The control
characters, and the commands
they replace, are: CHR$ 16 —
INK: CHRS$ 17 — PAPER; CHR$
18 — FLASH; CHR$% 19 —
BRIGHT; CHR$ 20 — IN-

VERSE; CHR$ 21 — OVER.
These are followed by the
character which corresponds
to the colour required. These
can, as | said, be added as pro-
gram eight shows.

Line 60 in program eight
could also of course be added
into the string, A$. Perhaps you
might like to try to do this as an
exercise. Program eight shows
something else about the IN-
PUT statement. It demon-
strates that all the controls
which are used for printing (in-
cluding INK, PAPER and
FLASH) can also be used to
modify the INPUT statement,
thus adding a considerable flex-
ibility to the effects you can de-
mand. The addition control
characters are explained in the
manual where there is a table
giving acomplete description of
the various effects available
from the top row of the
keyboard.

If you want to see how ef-
fective the colour can be, even
from a simple program, enter
and run program nine. If the
beeps drive you mad, delete
lines 90 and 100. If you want
the picutre to build up more
quickly, change the 7 at the end

of line 40 into a 6, so that white
blobs are not printed.

When you've run this for a
while, modify it to read as pro-
gram nine b. You'll see this has
BRIGHTned each blob, and add-
ed a randorn FLASH to each cir-
cuit of the program. BRIGHT
and FLASH understand 1 as on
{so FLASH 1 turns it on) and 0
as off (so FLASH O turns it off).
FLASH and BRIGHT, like
various other commands, do
not INT a random number, but
round it up or down to the
nearest whole number (where
the INT of a positive number is
always the nearest whole
number below the number plus
fraction), so the effect of line
25 in program nine b is to turn
the FLASH on for some loops of
the program, and off for others.
You can see this is so by chang-
ing the AND in line 25toa 1,
then running it for a while, then
a 0 and running it for a while.

Finally, you may like to
modify the program to become
program nine ¢ ‘Greek alphabet
soup’, a name you will under-
stand once you've seen the pro-
gram running. This final version
recaps many of the points
we've discussed in this article.
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= REM Program three . & PRPER 2; "ENTER A WORD" A%

_ 19 LET a%=CHR3 22+CHRS$ 4+CHRS S® LET Ag=CHR$ 1 +CHR$ INK+CHE

. . e L 17+CHRE FPAPER+AS

2@ PRINT a%;: "TEST S® PRINT AT 16.1C0.A4%

9 REM Program four S REM PROGRAM MINE

10 LET as=CHR$ 25+CHRS$ 4 i@ PAFER 7: EBORDER ©: CLS

=2 PRINT as; "xTEST" =28 LET R=RHMND=z13

2@ GO TO 28 3@ LET B=RND=zle

& 10 LET Z=RND=*7

S8 REM PROGRAM IVE == T 5.58: IME Z; B

4@ PRINT INK 4; "NORMAL NN 22 BRINT BT 2i%8.8" k% -m-
= n LRSI Ly L. SETORES 7@ PRINT AT Z1-R.531-B; INK Z;°
-8 = -~ : : J

S8 _FPRINT INK 4. PAPER 2. "NORMR ~ =5 pRINT AT A,51-B; INK Z; "B
=T _,_._ N @ IF RND:>RHND THENM GO TO 20

=3 PRINT BRIGHT 1. INK 4:; PAPE 100 BEERP RHD5@Q,RHND 62 -RHD+58

o "BRIGHT ' i@ GO TO 2@

S0 _PRINT FLASHH 1; INK 4; "FLASH A . 7ok
THC = REHM PROGRAM NINE B

55 PRINT ERIGHT 1; FLASH 1; IN 1o ERFER 7: BORDER B: CLE
% & "BER.CGHT NS : LET AR=RND*1@

7B PRINT FLRSH 1. PRPER 2; INK LET F=RND

2 U"FLASHING 5 LET E=RND*16&

7S PrRINT BRIGHT 1, FLASH 1; PR LET Z=RNLC:*5
~=5 =2: INK 4; "BRIsHT IR o

N IY)
LT o

2 PRINT AT_A.B, FLASH F; BRIGC
‘PRINT AT _21-R.B; F

r
n
mn
X
N
m

id REM PROGRAM SIx

=3 PAPER RMD % 1; INK Z. "B

7@ CLS = FRINT AT 21-/A.21-BE; FLASH F
=0 INK 9 IGHT 1: INK =, "'®R" B

122 FOR G=1 TQ 32 PRINT AT A.31-B; FLASH F; B
11@ PRINT AT RND %29 ,RND*3@: CHRE Py

EE+INT (RMNDx261: ). : T g -‘; _.g@

o

MEXT &
o TO B@

T30 o
14@ PRINT AT _RND*29@.RND %32, OUE REM PROGRAM NINE C
~ 1,CHRS (B6S+INT (RND¥=201J. REM GREEK ALPHABET SOUpP
= REHM PPOG LE PAPER T7: BORDER O: CLS
22 §GE§ ?L_RHM SEUEN CEFSR.AApiin
2@ FOR G=1 TO 1i®& OUER 1 _
28 INPUT "ENTER 9 LETTER" A% EEL §=gﬁgi£m
iy =y BWEMNTES | o = == H = trry
é—-;; INFUT ENTCR AMOTHER LETTEF LET BS=CHES$ {ElE'i-F{}jF!ﬁ‘E_'B:I -
S@ PRINT AT G,G.A% CHR$ E.EB% FRINT AT A.B; BRIGHT 1. INE
=0 MNEXT & B : _
= FRINT AT 21-A.B; ., BRIGHT 1:
18 REM PROGRRM EIGHT Z.8% o
3@ THPUT EBAFER &, INK 1, “ENTER ERTHT AT 21-A,31-B, BRIGHT
5 COLOUR FOR TINK™: INK K Z:A% = _
5@ INFUT INK,2;:“"ENTER A COLOUFR CRINT AT A,21-B; BRIGHT L.
=0R PAFER', PAPER RS
a@d IMNFUT FLASH 1; BRIGHT 1, IM SoTO 2O
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A whole new range of software for
the Sinclair ZX81 Personal Computer
is now available — direct from Sinclair.
Produced by ICL and Psion, these
really excellent cassettes cover
games, education, and business/
household management.

Some of the more elaborate pro-
grams can only be run on a ZX81
augmented by the ZX 16K RAM pack.
(The description of each cassette
makes it clear what hardware is
required.) The RAM pack provides 16-
times more memaory in one complete
module, and simply plugs into the rear
of a ZX81. And the price has just been
dramatically reduced to only £29.95.

The Sinclair ZX Printer offer full
alphanumerics and highly-sophisticated
graphics. A special feature is COPY
which prints out exactly what is on the
whole TV screen without the need for
further instructions. So now you can
print out your results for a permanent
record. The ZX Printer plugs into the
rear of your ZX81, and you can
connect a RAM pack as well.

Games

Cassette G1: Super Programs 1 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs - Invasion from Jupiter.
Skittles. Magic Square. Doodle. Kim.
Liquid Capacity.

Description = Five games programs
plus easy conversion between pints/
gallons and litres.

Cassette G2: Super Programs 2 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs - Rings around Saturn,
Secret Code. Mindboggling. Silhouette.
Memory Test. Metric conversion.
Description - Five games plus easy
conversion between inches/feet/yards
and centimetres/metres.

Cassette G3: Super Programs 3 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs — Train Race. Challenge.
Secret Message. Mind that Meteor.
Character Doodle. Currency Conversion.
Description - Fives games plus currency
conversion at will — for example,
dollars to pounds.

Cassette G4: Super Programs 4 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs — Down Under. Submarines.
Doodling with Graphics. The Invisible
Invader. Reaction. Petrol.

Description — Five games plus easy
conversion between miles per gallon
and European fuel consumption figures.

New 2X81 Software
from Sinclair. 4%

Cassette G5: Super Programs 5 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Martian Knock Out.
Graffiti. Find the Mate.
Labyrinth. Drop a Brick.
Continental.
Description - Five
games plus easy
conversion

between English and
continental dress sizes.

Cassette G6:

Super Programs 6 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Galactic Invasion, Journey
into Danger. Create. Nine Hole Golf,
Solitaire. Daylight Robbery.
Description — Six games making full use
of the ZX81's moving graphics capability.

Cassette G7: Super Programs 7 (ICL)
Hardware required — ZX81.

Price: - £4.95.

Programs — Racetrack. Chase. NIM.
Tower of Hanoi. Docking the Spaceship.
Golf.

Description — Six games including the
fascinating Tower of Hanoi problem.

Cassette G8: Super Programs 8 (ICL)
Hardware required — ZX81 + 16K RAM.
Price - £4.95.

Programs - Star Trail (plus blank tape on
side 2).

Description — Can you, as Captain
Church of the UK spaceship Endeavour,
rid the galaxy of the Klingon menace?

Cassette G9: Biorhythms (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs - What are Biorhythms?
Your Biohythms.

Description - When will you be at your
peak (and trough) physically,
emotionally, and intellectually?

Cassette G10: Backgammon (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £5.95.

Programs — Backgammon. Dice.
Description — A great program, using
fast and efficient machine code, with
graphics board, rolling dice, and doub-
ling dice. The dice program can be
used for any dice game.

Cassette G11: Chess (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs - Chess, Chess Clock.
Description — Fast, efficient machine
code, a graphic display of the board and
pieces, plus six levels of ability, combine
to make this one of the best chess pro-
grams available. The Chess Clock
program can be used at any time.

.......

Cassette G12: T :
Fantasy Games (Psion) .
Hardware required — ZX81 (or ZX

with BK BASIC ROM) + 16K RAM.

Price — £4.75.

Programs - Perilous Swamp. Sorcerer's
Island.

Description — Perilous Swamp: rescue
a beautiful princess from the evil wizard.
Sorcerer's Island: you're marooned. To
escape, you'll probably need the help
of the Grand Sorcerer.

Cassette G13:

Space Raiders and Bomber (Psion)
Hardware required — ZX81+ 16K RAM.
Price - £3.95.

Programs - Space Raiders. Bomber.
Description — Space Raiders is the ZX81
version of the popular pub game.
Bomber: destroy a city before you hita
sky-scraper.

Cassette G14: Flight Simulation (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £5.95.

Program - Flight Simulation (plus blank
tape on side 2).

Description — Simulates a highly
manoeuvrable light aircraft with full
controls, instrumentation, a view through
the cockpit window, and navigational
aids. Happy landings!

Education

Cassette E1: Fun to Learn series -
English Literature 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Novelists. Authors.
Description = Who wrote ‘Robinson
Crusoe'? Which novelist do you
associate with Father Brown?

Cassette E2: Fun to Learn series -
English Literature 2 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Poets, Playwrights. Modern
Authors. .
Description - Who wrote '‘Song of the
Shirt'? Which playwright also played
cricket for England?



series — Geography 1 (ICL)
Hardware required — ZX81 +
16K RAM.
Price — £6.95,
Programs — Towns in England and
Wales. Countries and Capitals of Europe.
Description — The computer shows you
a map and a list of towns. You locate
the towns correctly. Or the computer
challenges you to name a pinpointed
location.

Cassette E4: Fun to Learn series -
History 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Events in British History
British Monarchs.

Description = From 1066 to 1981, find
out when important events occurred.
Recognise monarchs in an identity
parade.

Cassette E5: Fun to Learn series -
Mathematics 1 (ICL)
Hardware required — ZX81 +
Price — £6.95.

Programs — Addition/Subtraction.
Multiplication/Division.

Description — Questions and answers
on basic mathematics at different
levels of difficulty.

16K RAM.

Cassette E6: Fun to Learn series -
Music 1(ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Composers. Musicians.
Description — Which instrument does
James Galway play? Who composed
‘Peter Grimes'?

Cassette E7: Fun to Learn series -
Inventions 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95,

Programs — Inventions before 1850.
Inventions since 1850.

Description = Who invented television?
What was the ‘dangerous Lucifer'?

Cassette EB: Fun to Learn series -
Spelling 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Series A1-A15. Series B1-B15.
Description — Listen to the word spoken
on your tape recorder, then spell it out
on your ZX81. 300 words in total
suitable for 6-11 year olds.

Cassette E3: Fun to Learn

Business/household
Cassette B1: The Collector’'s Pack (ICL)
Hardware required — ZX81 + 16K RAM.
Price - £9.95.

Program — Collector's Pack, plus blank
tape orside 2forprogram/datastorage.
Description - This comprehensive pro-
gram should allow collectors (of stamps,
coins etc.) to hold up to 400 records of
up to 6 different items on one cassette.
Keep your records up to date and
sorted into order.

Cassette B2: The Club Record
Controller (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Club Record Controller plus
blank tape on side 2 for program/data
storage.

Description — Enables ¢lubs to hold
records of up to 100 members on one
cassette. Allows for names, addresses,
'‘phane numbers plus five lots of
additional information - eg type of
membership.

Cassette B3: VL
Hardware requirec

\

Price - £7.95.
Program - VU-CALC.
Description = Turns yc
immensely powerful ar.
VU-CALC constructs, ge
calculates large tables fo.
such as financial analysis, .
sheets, and projections. Co
full instructions.

Cassette B4: VU-FILE (Psion)
Hardware required — ZX81 + 16Kk
Price — £7.95.

Programs - VU-FILE. Examples.
Description — A general-purpose infor-
mation storage and retrieval program
with emphasis on user-friendliness and
visual display. Use it to catalogue your
collection, maintain records or club
memberships, keep track of your
accounts, or as a telephone directory.

v,

How to order

Simply use the FREEPOST order
form below and either enclose a
cheque or give us your credit card
number. Credit card holders can order
by phone — simply call Camberley
(0276) 66104 or 21282 during office
hours. Either way, please allow up to
28 days for delivery, and there's a
14-day money-back option, of course.

Ssincl=ir-
Z X8l
SOFTWARE

Sinclair Research Ltd,

Stanhope Road, Camberley, Surrey,
GU15 3PS.

Tel: Camberley (0276) 66104 & 21282

— e e —— — ————— —— s —— —————

To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR
Please send me the items | have indicated below.

| ' Item [ fem | I
Qity | Cassetle Code | price | Total Qhr Cassetle Code | price iTﬂ
| | |Gt SuperPrograms1 30 |£4.86] E2 English Literature 2 45 .l._*f_'"v_‘-’*-’*_r |
| G2: Super Programs 2 31 |£493] T 46 | E695| | |
| | 63 Super | 32 [£495] | 47 lceos] |
| G4 5uperP r\gm"nﬁ-d- __3_3___?_4_.‘:!_5_5 | | Lb Mﬂrrﬂmahr:l 48 | £6 a5 | |
| | G5: Super Programs 5 34 |£495 E__ E_ J .‘b.' Music 1 g = 49 E_bBb | l
| | Gé: Super Programs & | 35 |£495 |E7: Inventions 1 a 50 | £6 BE\_! : |
G7: Super Programs 7 | 36 |£495 _I_EE-_E-pelllnu1 | 51 | £685
l i_ | G&: Super F'mgr‘.lrlhli- 37 |£495 ! | 52 | £8.95
|GE:Biothythms | 38 |£695) - 1 0 |
l G10: Backgammon 39 |£5095] EI"I \"Ll FALF 3
I | | G11: Chess | 40 |s69s] [ |Bawu-riE | €78 |
| G12; Fantasy Games 41 |ea7s, | _515__<_:K RAM pack 18 |£2965
l I J_GIB Sudt‘.e —!a UL"IE: & Homner 42 | £3. '-’55 | ZX s-"rlrﬂ({_ 27 |£5385 |
| | Gi4: Flight Simulation 43 |£595| | Post & packing - [
| | Ed English Literature 1 44. ; &iﬁ 85| J_Om:"'f ordering hardwars #h *’2'_95 |
| TOTALE |
| enclose a cheque/postal order to Sinclair Research Ltd for £ e
| Please charge my '.&mceqf-:ﬁBarclaycardﬂrustcard no. |
*Please delete as applicable. o el el e [l gkl e
l [Mr/Mrs/Miss | EPSETTIe Lb d Tl ate Ll balaie | it I
I VT i ) S e i N R e o Iy T T O S L I
' ' il b ook sle o bt ol dodd b J=-ai
I 1 | Jil




Explores the

MEMOPAK 32H

g(cmorecn
cellenceo

Memotech’s Memopak Range

All five of the currently available Memopaks are housed in elegant black anodised aluminium cases. and are styled to fit wobble-free
onto the back of the ZX81, allowing more add-ons (from Memeotech or Sinclair) to be connected.,

MEMOPAK 64K MEMORY EXTENSION

The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZXB1 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-BK-Sinclair ROM. 8-16K-This area can be used to hold machine code for
communication between programmes or peripherals, 16-64K-A straight 48K for normal Basic use.

£ Al MEMOPAK 32K and 16K MEMORY EXTENSIONS
K These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the
32K pack is that it will run in tandem with the Sinclair 16K memaory 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 6.5K RAM) = Instant inverse video onioff gives flashing characters » Video pages can be
superimposed * Video page access is similar to Basic plot/unplot commands = Contains 2K EPROM maonitor
with full range of graphics subroutines controlled by machine code or USR function )

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE K
Main Features —  Interfaces ZX8I and parallel printers of the Centronics type = Enables use of a range of dot

matrix and daisy wheel printers with ZX81 » Compatible with ZX8! Basic, prints from LLIST. LPRINT and COPY

* Contains firmware to convert ZX8| characters to ASCl code = Gives lower-case characters from ZXBl inverse
character set

A37,
pius

. 1 e EMOPAK RAM [ Please make _Please ’:’"‘1 ':" . ':,';CE Lo Toul )
- che payabl [B4K RAM £68.70 + £10.30 VAT | £79.00
commg 50011... CENTRONICS IF equespayablelo [ O : sy R, S 1
r MEMOTECH L1a. 32K RAM £43.43 + £6.52 VAT |£49.95| |
w  Please Debit my 16K RAM £26.00 + £3.00 VAT [c2990 | ]
@ | Access/Barclaycard” | HRG £52.00 + ©7.80 VAT £59 80 |
g “eeouslaumts CENTRONICS | F £34.70+ £5.20 VAT [£39.90
A complete range of ZX81 plug-in peripherals . | 2o " TPackaging & Postage £2.00 per unit |
Digitising Tablet RS232 Interface s | - ] TOTAL ENC |
We regret we are as yet unable to 2 F SIGNATURE ATE
£ | SIGNATL = C B
Qrders ar enguines concerming the abave = | NAME - _ ADDRESS |
pr JU KNOw as s0on @ |
: | -

We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products.

Memotech Limited, 3 Collins Street, Oxford 0X4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G




Specifications

SPECIFICATIONS

ZX80

Dimensians

Width 174mm (6.85 in)
Depth 218mm (8.58 in)
Height 38 mm (1.5in }
Weight 300g (10.50z)

Microprocessor/Memory

Z80A 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 ZX80 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 ZXB80 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 +,—,x, + exponentiate. Relational oper-

ators <, >, = , yielding 0 or — 1. Logical operators AND OR
NOT yielding boolean result. Relational operators also apply to
strings. ZXB0 BASIC wuses 16 bit two's complement
arithmetic ( £ 32767 ).

Variables

Mumeric 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 unique names is available,

String variables may be assigned to or from, shortened but not
concatenated. String variable names are A3 — Z$. Strings do not
require a dimension statement and can be any length.

Arrays have a maximum dimension of 2565 (256 elements) each.
Array names consist of a single letter A—2.

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
GOTOs, GOSUBs, FOR. . . NEXT etc.

Immediate mode

The ZXB80 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 unigue tape-recording format. Other
systems are not compatible with the ZX80's. The ZXB0 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, bv, 9-11v, @ and internal memory control
line. These signals enable you to interface the ZXB0 to your
own electronics, PIO, CTC, SIO if you want |/O ports etc.
Power supply

The ZXBO requires approximately 400mA from 7—11v DC. It
has its own internal 5v regulator.

TV standard

The ZXB0 is designed to work with UHF TVs (channel 36)and
is the version required for use in the United Kingdom. The
ZX80 USA is designed to work with a VHF 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 c:f_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 32 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 ZXB1 allows continuously
moving, flicker-free animated displays

Printer

The BK 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-
ette. Programs and data can be saved onto cassette so that they

#
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Specifications

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 yeild 0 (False) or 1(True). Logical operators AND,
OR, NOT vield boolean results.

Floating-point numbers

Murnbers are stored in 5 bytes in floating-point binary form
giving a range of * 3 x 10 “**to * 7 x 10**accurate 10 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 encourntered during program execution.
This powerful feature allows use of expressions in place of
constants and is especially useful in GOTO, GOSUB etc.
Command mode

The ZX81 will execute statements immediately, enabling it to
perform like a calculator.

Cassette interface

Works using domestic cassette recorders. The transfer rate is
250 baud and uses a unique 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.,

ZX81 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 ZBOA CPU as well as OV, +5V, +9V,@ and the mem-
ory select lines. These signals enable you to interface the ZX81
to the Sinclair 16K RAM pack and Z2X printer.

Power supply

The ZXB81 requires approximately 420mA at 7—11V DC. It has
its own internal 5V regulator. The ready assembled ZX81 comes

Variables complete with a power supply. The ZX81 kit does not include
Numerical: any letter followed by alphanumerics a power supply.
String: Adto Z3
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
Numerical arrays: A—=Z lines.
String arrays: Ag 1o Z¢
Dimensions graphics characters. Also functions to yield character at a given
Width 233 mm position, attribute at a given position (colours, brightness and
Depth 144 mm flash) and whether a given pixel is set. Text may be written on tlb'ne
Height 30 mm screen on 24 lines of 32 characters. Text and graphics may be

freely mixed.

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 4BK-byte RAM.

Keyboard

40-key keyboard with upper and lower case with capitals lock
feature. AllBASIC 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
foreground colours, one of eight background colours, normal orex-
tra brightness and flashing or steady. Screen border colour also
settable to one of eight colours. Will drive a PAL UHF colour TV set,
grabla-:k and white set (which will give a scale of grey), on channel

Sound
Internal loudspeaker can be operated over more than 10 octaves
lactually 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
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Colours

Foreground and background colours, brightness andflashing are
set by BASIC INK, PAPER, BRIGHT and FLASH commands. QVEH
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 text
printed by an INPUT statement. Colour-control codes, which may
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 1ext, 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
the last 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,
cursor 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 theirinverses;
natural logs and exponentials; sign function, absolute 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 + 3 x 1073 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 accept O
(false) and any number (true).

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, VAL$, STR$ and LEN. CHR$
and CODE convert numbers to characters and vice versa, using the
AgCII code, A string slicingmechanism exists, using the forma#% (x
TOvyl.

Variable Names

Numeric — any string starting with a letter (upper and lower case
are not distinguished between, and spaces are ignored]}.

String — A% to Z§.

FOR-NEXT loops — A-Z.

Numeric arrays — A-Z.

String arrays — A$taZ$.

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.

ZX COMPUTING AUG/SEPT 1982

[ 1 L e : #
FLASH BRSOLHT WER p—

Expression Evaluator

A full expression evaluator is called during program execution
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.

Programs 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 ZBOA,
andis used to interface to the ZX Printer, the RS232 and NET inter-
faces and the ZX Microdrives. IN and OUT commands give the I/0
port equivalents of PEEK and POKE.

ZX81 Compatibility

ZX81 BASIC is essentially a subset of ZX Spectrur “C. The
differences are as follows.

FAST and SLOW: the ZX Spectrum operates at th 5f the
ZX81 in FAST mode with the steady display of SL( ,and
does not include these commands.

SCROLL: the ZX Spectrum scrolls automaticall the
operator “‘scroll?’’ every time a screen is filled.

UNPLOT: the ZX Spectrum can unplot a pixel usir ER,

and thus achieves unplot.
Character set: the ZX Spectrum uses the ASCll ¢/ i, 88
opposed to the ZX81 non-standard set.




¥ 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.

ADVERTISEMENT INDEX

AddictiveGames . ....................... 113 JRSSoftware ......... ... ... ... i, 111
AlanReEadman . ... ceveissesvoneiissam il TEAVEE s s e R R 3
Anglo American .......................... 63 KempstonMicro.......................... 54
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Interface ........ ... ... .. ... ., 68 University Computers .................... 119
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JohnPrince ............. ... . ... ... . ..... 98 V & H ComputerServices................... 39
JP.GibbONS. . ...\ 113
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FULLER FD SYSTEM £39.95

Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum

The ZX81 fits inside

The tough ABS injection moulded
plastic case measures 8" x 14" x 2"
and hooks up to your ZX printed
circuit board in minutes. No technical
know how or soldering is required.

The ZX16K Memory Module will fix
inside the case, using the new
Adaptor Board at £9.75 or the
Motherboard.

By removing the ZX PSU from its case
this can also be fixed inside. We will
carry out the installation work free of
charge if required.

KEYBOARD LAYOUT:

All the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new
line keys. The professional momentary action key switches have a guaranteed
lite of 10° operations. The unit is fully built tested and comes complete with a
money back guarantee.

INSTALLATION MOTHERBOARD:
Simply unscrew the ZX printed circuit board from  We also manufacture a mother board which allows
its case and screw it into the FD Case. expansion to the ZX memory and 1/0 facilities

WITHIN the case, as well as our power supply unit
and reset switch.

‘ AD Code Price t Qty Amount

Fuller FD System 42 Keyboard & case 39.95

FD System Motherboard 15.95

FD 16K. Memory Module 29.95

FD 64K. Memory Module 78.95

~2% FD PSU 9 Volts at 2 amp. 12.95
f}:’?'ﬁ% FD Shipping and Handling 2.50

CAAC Mail to FULLER MICRO SYSTEMS,
‘-'E_.“?.f‘ %i The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.

SAE for more details — Enquiries: Tel. 051-236 6109
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