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———— AUTOMATIC
ZX99 TAPE CONTROL

The logical extension for g¢59.95
the Sinclair ZX8I giving
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,

¥ DATA PROCESSING

The Z2X99 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
commanded by a program.

¥ PRINTER INTERFACE

The ZX99 has a RS232C interface allowing you direct
connection with any such serial printer using the industry
standard ASCII| character code (you can now print on plain
paper in upper and lower case and up to 132 characters

per line.|

The Z2X99 contains its own 2K ROM which acts as an extension
"' MﬂNY SPECIAL FEATUHES to the firmware already resident in your ZXB1'S own ROM. The
There are so many different features that it is difficult to list ZX99's ROM contains the tape operating system, whose
them all functions are accessed via Basic USR function calls. Each
function has an entry address which must be quoted after the
USR keyword. All of the functions can be used in program
statements, or in immediate commands (1.2, both statements
with line numbers and commands without them).

For example

AUTOMATIC TAPE TO TAPE COPY: You can copy any
data file regardless of your memory capacity (a C90 has

approx 200K bytes on it) as it is loaded through the Sinclair
block by block ’ There is an extension board on the rear to plug in your RAM

TAPE BLOCK SKIP without destroying the contents of pack (larger than 16K if required). The unit is supplied with

e one special cassette lead, more are available at £1 each
memaory

DIAGNOSTIC INFORMATION 1o assist in achieving the best (see below).
cordingsnung COMPREHENSIVE USER MANUAL
#* TAPE DRIVES INCLUDED IN PRICE

We supply (and guarantee its compatability) a Tape Drive * ZX99 SOFTWARE *

that works with your computer
We now have available 'Editor-99", a quality word processing

* COMPUTER CASSETTES program including mail-merge, supplied on cassette for £9.95

Also, following soon will be

We supply guality (screw assembled) computer cassettes. * S1ock Control * Order Processing
Please enquire for any not shown * Sales Ledger * Debtors Ledger
" Business Accounts * T>x Accounting yz
= . T i — " - g —————— i
[c OMPUTER CASSETTES ary Pi'u_'!-r TOTAL ITEM ’ ary | PRICE | PAP TOTAL ORDER FORM TO
— |35 | casserres fseeien || 1 data-assette.
L Cio i 37p f LG9 B | 50 0% | 295 | Dept 7X1
I ci1l J8p ! EJNZ Tope Drive [ 24-00) 1100 d4 Shroton Strest
+ . | 4 - . 1 4 — ndan MWl &LC o 11958 040
CIi5 190 EDITOR =99 : Q0% 50 ] .-I 3 o I 208 I
r * —p —— — 1T o ev— e T 1 - — lelephone enguifies weli gme
€20 alp CASSETTE LEAD | } H:ml 20 g
f— - . ' t A M
€5 4 41p | Chegque /PO payoble to Storkiose Lid -
\_:1:1 ddp m * F -‘-D:-HE 55 i ) " _=
= " - - = & —-—— harge my Access Vo card no
Add min £1 50 or 105, PA P | r = N - il
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KAYDE Electronic Systems
ZX80/1

ZX KEYBOARD WITH.
REPEAT KEY 3

Fully cased keyboard ........ £37.95
Uncased keyboard............ £27.95

Keyboard Case................. £10.95 ._
This 15 a mighly professional keyboard using executive buttons as lound on lop -

| TE-E PRI LR R
quality computers. It has a repeat key and comes complete in it1s own luxury case
This 15 a genuineg professional keyboard and should not be confused with loy key-

boards currently available on the market

KAYDE 16K RAM PACK

The 16K RAMPACK simply plugs straight into the user porl at the rear ol your computer 1115 fully
compaltple with all accessonas and needs no exira power and thersfore 1 wall run quiie "'-.-!:':l:'
¥ WO F&-!Il.i:i" POWEr Supply n does not over-heatl and will not lose memory al al -*q':-. yiOu 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. Il

comes fTully buillt and tested with 3 complete money back Guaranlea

KAYDE FLEXIBLE RIBBON CONNECTOR

Stops movement of RAM PACK and other accessories Py
(Not needed with a KAYDE RAMPACK) J;? 9
C lf;? s
KAYDE 4K GRAPHICS BOARD
The KAYDE robably our best accessory yet It 1ils nearly inside

JE Laraphics Board is p X81 |
plele with a pre-programmed 2K Grapfics ROM This will give nearly 450 extra
graphics and with the nverse makes a tola f over ninge hundred
The KAYDE Graphics Board has facihties for erther 2K of RAM (for user definable graphics) 4K of
ROM or gur 4K Tool Kit Chips that will be avalable shortly Al the graphics are completely soft
ware controlited theretore they can be wntten into your programmes Here are a lew examples

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

NO EXTRA POWER NEEDED

KAYDE 16K GRAPHICS BOARD SOFTWARE

PECKMAN )
» The b 1

CEMTIPEDE I all think this 15 |

SPACE INVADERS  The best

viersion available anywhers Graphecs sofbware can only b wusod with a grapl i
barard
Centipede “In all | think this 15 the best presented moving graphics pragram | ve yel seen” Fhal
Garratt Interface
J0/30 Labyrinth. A Cubit Maze that has corndors which may go lefi, nghi, up, down

Peckmen (the latest addition in 81 games)

WHY WAIT TO PAY MORE — Accaws
FAST, IMMEDIATE DELIVERY ,

Post to: Dept ZX7
Kayde Electronic Systems Ltd s 1

The Conge VISA "
Great Yarmouth

Norfolk NR30 1P I Adaress
Tel: 0493 57867 (Dept. ZX) i

Don’t forget you can always order on 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
built and tested and come with a I maki chagues payable to Kayde Electrome Systems Lid

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 .. ... 28

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

COSUB Hunt

ONTENTS

Ram,sweetRam

‘Shoot the sub’ with this program for the
Spectrum (or 16K ZXB1) marksman.

KeepingTabs ... .. .. 36

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

Dot-Dash-Dot

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

ZXBASICSteps

Mark Chariton 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.

Pig Latin

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

Breakout .. ..

Set yourself free with these two 16K
ZXB1 programs. L. G. Scotford takes
machine code a step further.

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 . ...... 58

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.

SsoftwareReview ... .60

Phil Garratt discovers some "‘enterpris-
ing’’ new versions of ‘Startrek” when he
reviews JK Greye's "Gamestape 1"

Seeking andFinding .64

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

1KDisassembler ... .66

An invaluable “programming aid for
machine code writers using 1K
machines, who don't see available 4K
(or so) versions practical.
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BookReviews. . .. ... 69

Sultering scenario summaries of several
scintilating selections,

Twisting & Turning . .72

I 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,

Not such a nasty word as you’'ll discover.
EZUG’s Eric Deeson gets interviewed
and Maths & Chemistry are made, well,
gasier .

Elephant'sGraveyard 80

Allyouneedisa 16K ZXB1 or Spectrum
to meet the challenge of this adven-
turous trek through Africa to the
mysterious pachyderms’ resting place.

Converting BASICs . . .84

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

DodgemChomp

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 ZXB0O (with
conversions for the ZXB1 and Spec-
trum).

ZXGraphics

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

Hints'NTips

If vou 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-
Ccass.

ZXWordProcessor .112

MNow 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.

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

Spectrum

Programming

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

Specifications

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

Adindex .
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' ipgrades such as the Z80
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Scaftware that's hard to beat.

A lot of features youd expect to find
on software are actually built into
NewBrain so youdon1needtoworryabout
screen ediing maths, BASIC and graphics

However, if youre feeling practical
you can atway's tackle household manage
ment stalishics andeducational packages
And because NewBrain isn't all work and
no play, there's the usual range of mindg-
bending games o while away spare time.

Waste no more time

To get hold of NewBrain you need go
nofurther than the coupon at the bottom of
the page

With your order we'll inciude a hefty
nstruction manual so you'll know,where
{0 start, and a st of peripherals, expansion
rnadules, and software so you'll know
where o go next
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Letters

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 very useful TELEPHONE
DIRECTORY. H you're worried
about the lack of READ/DATA
on the ZXB1, 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 2ZX
Users’ Group, and reviews
educational software. We're
also reviewing a number of
books, a unit which makes your
ZX81 talk, and a fast-moving
varsion of GALAXIANS. We
want you to make the wisest
decisions when it comes to
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
"I really must get to grips with
machine code someday.” Qur 1K
machine code disassembler
should help you along the way.
And to maximise use of your
printer, we have a tremendous
routing 1o 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.

ZXB0 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 ZXB1, and a cassette
file-handling routine for the
ZXB0. 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

1o 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 & single word
more 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
more 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 1o
those who sent in 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 10 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
1o use printer listings. However, |
believe — the comments of cer-
tain correspondents not

withstanding — that having pro
gram listings work is more impor-
tant than having them look “pret-
ty’. Therefore, we'll continue to
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

Contributions

We're on the lookout now for
good programs and articles for
the next issue of 2X Computing,
Program listings are vital, along
with clear instructions on whatl
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, so if 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,

No doubt the columns of your
magazine wiil 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 ZXB1 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 products, 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 to
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 o some extent, but
point out that if this argurment
was folfowed to its logical
conclusion we'd still be using
shide rules. There would have
been no pocket calculators
unless Sinclair was alfowed to
vent the spleen of his creative
genius bringing new electronic
goodies into our ives. And the
freedom that allows Clive to
produce new products is the
same one that was exercised by
all those people who decided tc
produce products for the ZX81.
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No-one asked them to do so,
and if people decide to brave
the waters of private enterprise
fas, indeed, | have done with
my books), they deserve all the
success in the world, and not
the shightest bit of protection.
As you say “that’s business
after all. ™ There is no such thing
as “small” businessmen where
the ZX81 is concerned. The
whole thing is a rollicking
bonanza, from which every one
— producers and consumers
alike — has profited. Also, I'd
keep in mind that Uncle C. is
not killing the ZX81. For many
users, such as schools, the
ZX81 still represents, 1o use
Sinclair's own words, “the ideal
mtroduction to computing. ™
The ZX81 is not dead, and
neither are those whao have
supported it.

Sheppey club

Dear ZX Computing,

I'm starting a ZXB0/B1 users’
¢lub in the Sheppey and Swale
area and would like to hear from
any prospective members in

that area. | can be contacted on
Minster 872887, or ans.a.e. to
my address, 24 Baldwin Road,
Minster, Sheppey, Kent, will
bring details.

John Schmitt,
Sheppey.

® Piease 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., Tell
us your contact address and
@ive us an indication of the
kinds of things you do. We'll
publish this and get you lots of
new members. We're working
closely with the National ZX
Users” Club, which acts as an
‘umbrelfa’ organisation to the
focal clubs, and we'll make sure
they publicise your activities as
wedl

Swelled heads
time

Dear ZX Computing,

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

Letters

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
sneaky little bugs hanging
about,

Reading your fab mag
inspired me to write the
program | have enclosed. | hope
it will be considered for
publication.

Lee Power,
Chadderton, Lancs.

® Thank you very much indeed
for your comments. Not all the
letters we received were full of
such glowing praise, and not alf
the programs in issue one (as a
later letter shows) were
completelv bug-free. but we did
do our best, and we're glad that
most of what we did worked
out so well, Regarding your
program. Yes, we are interested
as | said in my introduction to
this issue — in seeing as many
programs and articles for
subsequent editions as you care
to send, and all will be
considered for publication,

Ooooo00000pppPSs!!!

Dear ZX Computing,

Your first issue is certainly
packed full of interesting things!
One article in particular caught
my eyal The piece on "‘Othello’
on page 58. There are a few
misunderstandings that need 1o
be cleared up.

The board game "Othelio’
(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 1o apply compuler 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
ZB0 machine code program
listing called 'Othello’ which
was published in 1978 and sold
for only £2!

Mine of Information Lid

trademarked the word ‘Othella’
in 1979 in the class of printed
matter relating 1o computer
programs. Technically therefore
your article was in breach of this
trademark so | would be grateful
if you would redress the balance
by publishing this letter in the
next issue and acknowledging
my company in any future
articles on this topic.

Richard Ross-Langley,
Managing Director,
Mine of Information,
St Albans.

® Sorry ‘bout that. We were
under the impression that the
word “Othello”™ was part of the
English language. Shakespeare
certainly thought so.

Do you want my
program?

Dear ZX Computing,
In response to your letter in the
first issue of ZX Computing,
saying that you would like
readers 1o send their best
programs 1o you, | have written
a golf program for the 1K ZX81.
| would like to send it to you.
Please could you tell me
whather 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
you think are good enough for
publication, The information
given at the start of the letters
section expiains 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

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:

10 RAND

20 LET X = INTIRND* 1001100000
3 LET XS = STR% X

40 LPRINT X$.X

80 GOTO 20

The evaluation of STR$ must be
done outside the LPRINT.
Compare the output of the
above program with what
happens if you change line 40 to
LPRINT STRS X, X — which has
the same bug-bitten appearance
as from LPRINT X, X.

E F Harding,

University of Cambridge,
Department of Pure
Mathematics and Mathematical
Stiatistics,

Statistical Laboratory.

@ /t’s good to see we are being
read in the best places. Thank
you for explaining a way to get
around the bug. It is a pity that
such convoluted methods must
be found to get around
problems which should never
have existed in the first place.

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
Novermnber 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 ZXB0/B1 owners in
Northern Ireland? It would be
areat 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
hope that you'll be inundated
with other users who want o
exchange programs and ideas
with you.

B
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Take that, and
that

Dear 2X Computing,

During the few months in which
| have owned a ZXB1, | 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. | still
believe accurate listings are
more important than pretty
looking pages. | hope you have
no problems with the arooramse
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
mysalf, 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
mistake. | parsonally 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 “Horrarville”

10

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, insread 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 lines 6000 to 6500, and 8000
ta 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 obwiously increase
dramatically throughout the rest
of this year. As you can see,
we've included quite a bit of
Spectrurn material in this issue.
We have also started including
educational material, and hope
fo axpand this section in luture
issues. Educational programs
would be most welcome,

It worked!

Dear ZX Computing,
| have just finished your
magazine's suggested
modification to extend the
available memory on my ZX81.
It works very well and | thank
you 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 1o 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 1o the
POKEing article, who's main
errors are:-

Firstly 32K or greater memory
raquired 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 GOTO 120.
Line 150 the *S" should be §.
Line 180 there should be a B
before the <.
Line 60 LET B§="""
Line 80 LET B% =BS5S+ CHRS$
(INT (RND*11)) + “one single
space’
Line 180 the second = sign,
should be 33.
PAGE 55 Missed out line 390 IF
H-T>500 THEN PRINT AT
B 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 11BLETU=X"2+4
Line 486 PRINT AT Y — 1; (the
rest of the line is as published).

| wonder if it would be
possible 10 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 ZXB1 —
“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 delracted
from them by typographical
errors. The statemenls you've
made only prove the value of
having direct printer listings.
We'd be very interested in
getting other articles of the
quality of the first two, from
you or anyone else who wishes
to subrmit such material to be
considered for publiication,

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
ZXB1 as | am trying 1o seil 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 ba
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
your car. We hope you get a
ZX8]1 or Spectrum very shortly.
And thank you for your
comments an the magazine.
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-..the quality of the colour display is excellent”. ropular Computing Weekly
“The graphics facilities are great fun” rersonal Computer World.
“...the Spectrum is way ahead of its competitors” vour computer

“The world's best
personal computer

forunder £500

Sinclair ZX Spectrum
16K RAM £125,48K RAM £175.

Thisis the 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 generation, 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 - B colours plus flashing
and brightness-intensity control

Sound - BEEP command with
variable pitch and duration

Massive RAM - 16K or 4BK

Full-size moving-key keyboard - all
Keys at normal typewrniter pitch, with
repeat facility on each key

High resolution — 256 dots horizontally
x 192 vertically, each individually
addressable for true high-resolution
graphics

ASCIl 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

Y/ 4

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,
avery 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 [ — |
ZX Spectrum

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

| To: Sinclair Ressarch, FREEPOST, Cambeday, Surrey, GU1S 3BR Order |

Oty Item Code Item price Total
i E

TOTAL £

I
I
I
|
I
|
|
|

FREEPOST - no stamp needed, Prices apply to UK anly. Export prices on application ZXC BO7 I

— — — — — — — — — — — — — — — — — ——— — — —



ZX News

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:

Spectrum
name
under fire

“We were told that the name
was too general purpose to be
accepted as a registered
name, bul NowW WwWe are very
concerned that confusion will
arise over the two machines
Customers are already
commenting on what a foolish
name we chose for our
product which i1s 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 1;.ru»....-dr-~,« random access
mass storage with compact
size and high reliability. Bil
Musker of BATS told Z£X
Computing that the MCD-1
“frees personal computer
users from the slowness and
uncertainty ot saving and
pading programs on tape
recorders’’. MCD-1 is based
on asmall 3" single-sided
floppy disk totally enclosed
with a rigid plastic cassette
similar 10 sizé 1o ordinary
cassetles,

Inside the cassette, the disk
material 1s sateguarded
against physical damage by
|'-F'I1|,1|n|__]. dust, scratching oi
greasy fll'u!;lr:r contact
Opening of the shutter, which

completely covers the read
write head and drive spindle
access holes, takes place
automatically and anly on
insaertiion of the cassette into
the front slot of the drive

Capacity of the present
varsion i1s (formatted) up 1o
150 Kbytes and the transfer
rate is up to 250 Kbits
second. Average access umes
are comparable 1o the normal
minifloppy disk. The hardware
design of the drive 1s simple
and strong and is functionally
compatible with stanaard
minifloppy controllers

You can get more details
from Bill Musker, BATS-NCI
Ltd., 375b Regents Park
Road. London N3 (01-34%8
4511/349 9217). The unit
was demonsitrated at the IPC
Computer Faire attached to a
ZXBE1

Nigel Searle
e e e S e ey ST TR S e e e T e T T T e e
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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 QOut,
Graffiti, Find the Mate,
Labyrinth, Drop a Brick,
Continental

Cassette G9: Biorhythms (ICL)
Hardware required: ZX81 +
16K RAM

Price: £6.95

Programs: What are
Biorhythms? Your Biorhythms

Cassette G10: Backgammon
{Psion)

Hardware required: ZXB81 +
16K RAM.

Price: £5.95,

Programs: Backgammon,

Dice

Cassette G11: Chess (Psion)

Hardware required: ZX81 +

16K RAM

Price: £6.95

Programs: Chess, Chess

Llock

Description: Fast, efficient

machine code, a graphic

display of the board and

pieces, plus six levels of

ability

Cassette G12: Fantasy Gamas

(Psion)

Hardware required: ZX81 (or

ZX 80 with 8K BASIC ROM) +

16K RAM

Price: £4.75

Programs: Perilous Swamp

Sorcerer’s Island

Description: Perilous Swamp

involves rescuing a beautiful

princess from the ewvil wizard
with monsters lurking along

the way. Sorcerer’s Island i1s

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: 2X81 +

16K RAM,

Price: £5.95

Program: Flight Simulation

(plus blank tape on side 2]
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Cassatte EG: Fun to Learn

sarias — 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: ZXB1

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
'.!lr:'r_l.I_‘r'.r‘l'l_“l'.'lf program
should allow collectors (of
cfamps, Coins r-f'. | 10 hold up
to 400 records of up 1o B

ditfferent items on one

cassetie

Cassette B3: VU-CALC (Psion)
Hardware required: ZX81

16K RAM

Price: £7.95

Program: VU-CALC
Description: Turns your ZXB1
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 speciahst software
house, Psion, Sinclair has
introduced the range in
response 1o a widespread
demand for suitable ZXB1
office, educational and games
software, It also believes that
software increasingly holds
the key 1o achiaying
CONunuInN il”-'!i" sales levels

Eight cassettes together
form the "Fun to Learn” series
and are each available at
£6.95, inc VAT: English
Literature | and ll, 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 t0 £29.95
while the printer has shotup a
tenner to £59.95

.

come under scruliny

Journalists applauded Clive

conference at which he
launched the ZX81. Press
conferences for new machir
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 Fair

the Sinclair stand that even
Clive himself gave up trying

Sinclair at the end of the press

185

e,

which was the first place the
Spectrum was shown pubhc
the crowd was s0 thick around

Iy,

1o

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

The New COI‘I‘IPUtEI"

Unele Chive exposes the

£X Spectrum to the world

for the first ime

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.

=ir

N

You couwldn’t get near the Sinclair stand at the IPC Computer Faire for the crowd.
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ZX News

Microbrum

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 1o
inveastigate

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

present their wares to them at
a private viewing before the
public is admitted. This should
be of great interest to
software suppliars,
particularly those hoping to
make a major impact on tha
Morth 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 commeanced
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 s at b
Battenhall Road, Harborne,
Birmingham B17 SUD

A proliferation of computer shows

threaw in three weeks in London

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

shows that interest is still high

ZX-stel

A prototype Martochoice
ZX81 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 ZXB1 in response to a
competition organized by
Telecom. Full two-way
communicanons using the
PRESTEL character set and
attnbutes are used. It is not
necessary to make any
modifications at all to the
ZX81. 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
wrnting (enciosing an s.a.e.) 10
Martochoice Ltd., 10 Stanton
Close, Jersey Farm, St
Albans, Herts AL4 9HT

£X entrepreneur, Mike Johnson,
arganiser of the ZX Microlairs

14
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The following week, at a ZX Microfair, the Spectrum was still the
n centre of aftention
1
T
P Glennisson I——
P Glennmnisson has formed a of the club’'s tasks Is to
ZXB81 club for Flemish and introduce ZX81s into
Dutch people, based in institutions where
Brussels, The club has been handicapped people ive in
set up as a non-profit making Belgium, with the intention of
company with social activities teaching programming. The
and is currently looking for club publishes a 16-page A4
new members news letter called ""ZX81
Mr Glennisson told £X Club’’, and can be contacted
Computing he is particularly at ZX80/81 Club, Priester de
Supported on a milking stool, a TV demonstrates Prestel, conjured up interested in helping I'Epeestraat 14, B-1 200,
from the phone fine by the ZX81 and the adapitor behind it handicapped people, and one Brussels, Belgium
2 ZX COMPUTING AUG/SEPT 1982
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The National ZXB0 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,
MNorth London Hobby
Computer Club, Polytechnic of
North London, Holloway Road,
London N7 8DB (01-807
27891, 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.
Mo 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
ZXB1: 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

may be used in three different
ways.

""PLOT provides the usual
possible facilities except on a
192 x 256 grid® All B colours
are available on the screen at
once. DRAW is for drawing a
line between any two points,
OVER, used in conjunction
with DRAW, CIRCLE, PLOT,
etc. causes unCIRCLE,
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
ASCIlI 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’ Things

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 Hi Fi
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 1o 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

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 lactually, 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 ina 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 6,
4200 Slageise Dk Denmark.
® Steve Brumby, 38 Eastfield
Road, Messingham,
Scunthorpe, Sth. Humberside.
® Ken Knight, 22 Mount
Street, Aylesbury, Bucks.
HP20 2SE (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. Meels
fortnightly on Thurs eve in
Leeds, new members
welcome. Contact: Paul
O'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; 0834 513068.

. ® P Compton, 29 North

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

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

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

® Raymaond Betx, Chemin du
Moulin 38, 1328 Ohain,
Belgium.

® Cardiff, The 81 Club. This is
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
Mational ZX Users’ Club and
the information will be passed
on to ZX Computing.
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Bl it i e Lt 16K Game T e R P

cO I Iecti “ From darkest Harlescott in
_ Shrewsbury, 15-year-oid
Nick Wilson sends us to the

Xvienium - e oaeinds 11, o
i B Monsters and matter
crystais

\ transporters are just two
K. of the hurdies which
—, Standin the way of your

% gathering intergalactic
wealth.

In this game for a 16K ZXB1
(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 15 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
yvour journeay, telling you about
the contents of various rooms,
and from time to tme 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
lor even kill you). Hazards on
your jpournegy include locked
rooms, mMonsters, matter trans
porters (which move yvou all over
the place, gquite randomly) and
bottomiess 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
Ganaymede 11

Provision is made within the
program for a SAVE of all
variables, so whean the program
is LOADed and run it will con
tinue from exactly where it lefi
off. When typed in, the program
should be saved by GOTO 99338,
and then when loaded again it
will execute itself (which sounds
very painfull)

qi,
i e i

T
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16K Game

" 1l REHM %532 EF 23X 1 522 F 5555221 F TO 47E
tin Z REM »**GRANEYMEDE IT. NICK#*# 480 PRINT “WHICH IS..
.o'd 5 REM ##UILSON &2 RDAFPTED *=* S35 LET E=INT [r:tru;:w}cnat +,}‘ g—
& REM reFRDM GCANEYHEDE BEY ¥ S3& IF A LE) =CODE _! OR RI(E) =CO
the 5 REM *# TIM HERTMNELL ¥ ¥ CE “M' THEN GOTO S35
t E REM 23X E£FEFEIFL 33525855 X5%% EST LET ORG=RLE)
, TO 7 REM
als. & REM S35 LET R (E) =CODE " #"
5 CLERAR 5539 PRINT E
ter 10 LET LL=200 S4Q ERINT , :
WO %g LE'_II: gﬁ*{_&r.?aa=a gﬁg ngm “"HERE IS A MAP OF ALL
- L = ¥ : ! i
ich 30 LET DELAY =300 .1ﬂ4ﬁﬁi‘ ol e A R g
G5 LET READ=4006 S70 GOSUB MAP
wur 49 LET MAP=1000 S8@ GOTO RERD |
‘ti 45 DIM R{403) 999 STOP
CIC S@ FEND 106® CLS
th 60 FAND RND 1905 FAST
‘ 65 SLOW i . 1010 FOR I=1 TO 400
70 HREM ##*INSTRUCTIONS#+% . 1020 PRINT CHRS$ R(I1;
75 PRINT “INSTRUCTIONS (Y /N)" 1930 IF 20% (INT (I 20))=I THEN P
756 IF INKEY &=""'" THEN GOTO 76 o BEINT
77 IF INKEY S$="¥" THEN GOTD 10C 12408 NEXT I
78 FAST 1245 SLOU
79 GOSUB INIT 185Q PRINT AT ©.235; "HEY...'
S8 FAST 196€@ PRINT AT 2,22, "# -YGU“
&1 GOSUE INIT @79 PRINT AT 4,22:;", -EMPTY"
S® SLOW 1880 PRINT AT &.22."W -HATTER"
E GOTO 460 10968 PRINT AT 7,2a3;" TRANS ™
106 GOSUB 29000 1160 PRINT AT S9.22: "% -LOCKED"
15@¢ GOTO 46¢ 1118 FPRINT AT 16 .22;°¢ ROCH™
156 FOR 1I=1 TO 4© 1128 PRINT AT 12.22;."F -PIT"
168 NEXT T 1150 PRINT AT 14,22;"H -MONSTER"
1790 CLS 1140 PRINT AT 16.22;'C ty ST S S
TX81 15@ REM INITIALIZE 1150 PRINT AT 15.25; "nN“
iy e LR el T 409 116@ PRINT AT 20,25;"5"
on a 195 IF I:180 THEN 35T 117@ PRINT AT 19.24. "UDE"™
oard 00 IF I<=28 OR I =320 THEN LET 1160 PRINT AT 21.7; 'MAP FROM ABD
anet Ril; =CODE " » VE"™
o 220 IF 20xINT (I 2@'=1 THEN LE 1200 FOR I=1 TO 100
iany A(Ir=_ODE 1" = = = 1201 NEXT I i
248 IF I=3&1 I=3521 { i=Z41 1202 IF LL=-58 THEN STOF
can OR I=561 OR 1I=351 DR I=21 DR I=a 120 CLS
10 . Of I=61 OR I-=S1 OF =18l OFR I= 1210 RETURN
ach 121 OF I=3141 OF Y=161 C I=181 © 3000 FOR I=1 TO 90
| be FE I=201 OR I=22i OR I=2¢1 OR I=2 30@1 MEXT I
61 OR I=281 THEN LET F =CODE 3002 RETURN
an [ " . 599% LET BE=0
s =293 TF (I =00 THEN r 1 =0 400680 CLS
3 at E "." 4005 FA&ST
ing 300 NEXT T = 4018 FOR I=1 7O 32
ut 301 LET INIT=30S 49220 PRINT "8
= 202 SLOW 4030 NEXT I
g 0% FETULRMN 4040 FPRINT ¥ IN ROOM NUMBER
' 305 RAND “LE;TRB (313 "I
wn 3106 FUR I=1 0O 25 40E® FOR I=1 TGO 32
nd 320 LET C=INT (RNDx4@2: +1 . 4060 PRINT @
the 3530 IF H(Cl:LGDE ‘. THEN LET 7 4078 NEXT I
ars {C) =00DE g _ 4050 PRINT "# COMPUTER REPORTS
am 355 LET C=INT (RHND 428 +1 “;TARAB (31); "B
on 36@ IF Q(C) «+»CODE "B’ THEN LET 499¢ FOR I=1 TO 32
ed A(Cs =CODE “@" ) 4109 FPRINT "8
18 365 LET C=INT (RMHD:400) +1 4118 NEXT I
er 378 1IF RIC) <« »CODE “"I" THEN LET 4120 FOR I=1 _TO 1@
e R(C) =CODE "P" 4150 PRINT_"W":;TRE (31),"W
> 375 LET C=1NT (RNDx400) +1 413 NEXT I
38@ IF A(C) <>CODE "I THEN LET 4140 FOR I=1 TO 52
- A(C) =CODE " 4150 PRINT "#".
» 400 NEXT I 4160 NEXT I
'g 41¢ FOR I=1 TO &¢ _ 4165 SLOW
" 420 LET C=INT (RMD 2@ +1 4170 PRINT AT 6.5;
er 30 IF AIC) ¢« *CODE B THEW LET 4150 IF ORG= CODE “." THEMN PRINT
of A(CI =CODE "I "EMFTY ROOM™
440 MNEXT I 4190 IF ORG=CODE "“C" THEN GOSUB
e 450 RETURN 45009
i 460 CLS 4195 IF ORG=CODE """ THEN GOSUB
n 470 PRINT "YOl) HAUE NOL ARRIVED 4700
S AND YOU ARENOU IN A RANDOM ROOM 4200 IF ORG=CODE “P" THEN GOSUB
|- " a8 W B 49“@
" 475 PRINT 4205 IF ORG=CODE "B" THEN GOSUB
n 476 LET OUT=INT (RN 4007 +1 S000
h 477 IF R (OUT < >CODE THEN GU 4210 REM "WORK OUT NEXT ROOMS™
! TO 47 _ 4215 LET MNORTH=E-20
5 475 LET OUU=INT (RND*40@) +1 . 4216 LET EAST=E+1
479 IF RA(OULU) <>CODE "." THEN GO 4217 LET UEST=E-1

T e e e S e T L L S T e i T e e =
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16K Game

1828 Le7, goumamsoe

= 3; "NORTH e

$ A (NORTH) ’ P
425@ PRINT AT 9,3 “SOUTH v CHR
$ RISOUTHI

4240 PRINT AT 10,3; “EAST “; CH
R$ HLIEAST)

4250 PRINT AT 11.3: “WEST : "“;:CH
RS RIVEST)

4255 PRINT AT 13,3:"N, S, E, U..
c(@FUIT..?"

4256 LET @1=E

4257 LET _R(E} =ORG '

4260 IF INKEYS§="" THEN GOTOD 428@
5251 IF INKEY $="G" THEN GOTO 800
426% LET M&=INKEYS

4265 IF M$="L" AND CHRS$ A (UEST) ¢
> fl° AND CHRS$ A (UEST) <> #" THEN

LET E=E-1

4270

€3 li.l.
N LET

4275
>

S

"

42866
4287
4255

9

o

i
QARLIEOEONEER

WS B80MWO0RNNLEE

ARPpRAPRTROPRBE:. ppbp PTRAAR

¢E.EET

=l=1010)

OTRL TO
E

IF M$="5S" AND CHRS$ A(SOUTH)

AND CHRS$ RAI(SOUTH) « 8" THE
E=E+Em
IF M$="E"™ RAND CHE$ A(EAST) <
HEDIDHﬁt AR(EAST) « >"#" THEN
= +
IF MS&="N" AND CHRS$ A{NORTH)
AND CHRS$ HINORTHI <> %" THE
E=E-Z& e i
LET ORG=R(E)

LET RI(E) =CODE " =*"
IF RND?.EQ THEN GOSUBE HAP
IF E=0UT OR E=0UU THEN GOTO

GOTO READ
LET UO=INT
PRINT WO; "

(RNLD 107 +1

CRYSTALS...

LET EHY#TRLS CRYSTRALS+WO

FEINT I:'IT 15 , 'BRINGING YOL!
rPrSTﬁL’

PRINT AT 17,3, S8-CRYSTRALS; "

TD GET.™

LET ORG=CODE

LET RIE!» =CODE

RETURN
PRINT "A MATTER TRANSPORTER

5

§

b |

S

'5

o |

53

5

=

>

0% LET ©l1=E

710 LET AILE) =0RG

728 LET E=INT (ﬁnD14Bul

725 IF AL(E)Y=CODE "B OR A(E)=C0O
E "Il THENM GOTO 475C

730 FRINT AT 14,03, "v"OoURRE TRANS
ORTED TO *“;E

7?7535 LET ORG=RA(E)

740 LET RAL(E}! =CODE ¥

745 RETURMN

92 CLS

A5 FRINT

gig ﬁRINT YOU HAVE FRLLEMN INTO
4911 FPRUSE
4912 LET G
4915 T D
4928 I
4925
4950
49351 (Y T
0 ) g e TR R ' e (1 TE Y %20 ,
o ‘E‘r TO
-_‘-" I*4 THEN PRINT FiT 17,14 +
=,
EQ d I»4 THEMN FPRINT AT 18,14 +
ég ﬁ 1>*4 THEN FPRINT AT 19,14 +
égw _f I:4 THEN PRINT AT 20,14 +
4957 LE'I" G=1+(RND£1) - (RND %£1)
4938 MNENXT T
4929 GOTO 6000
SEa66 CLS
S5 FRANMND RBRHD
S210 LET K=INT (RND+16) +1

e e T e e T T e e L T R T e ———————
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SOZ2E0 LET ORG=CODE

ERAER FRIMT “"YOU HEUE EMTERED & R

OOM WITH A MONSTER INSIDE IT...

S04 FRINT

S@S@ IF K<7 THEN PRINT “HE HAS S

EEN YCU. o 0 o

SAa55 FRINT

SO60 IF K=1 THEN PRINT "AND HE E

ATS YOuUu uFEr. . « "

S0 IF K=1 THEN S5TOP

S50 IF K<7 THEN FPALUSE 200

S100 IF K4 THEN PRINT "HE IS AS

bgﬁpna HE HAS NOT NOT ICED

S110 IF K<¢4 THEN PRUSE 200

S120¢ IF K4 THEMNM GOTO READ

olol@ LET K=RND

gagm IF K=5 THEN LET FR$="GIVES ¥

S15© IF K35 THEN LET A$s"TAKES.

FROM YOU™

?}ag LET FF=INT {Hﬂﬂi[CRYETﬂhﬁ—ﬁ
+

S170 PRINT , A

S180 IF n:? THEN PRINT “HE A

CTRCFF: " CRYSTRLSY

IF RA$(l)= "G TH
EN LET CRYSTRLS=CRYSTALS+FF
o208 IF K«?d THEN IF AS$(1)=“T" TH
EN LET CRYSTALS=CRYSTHLS -FF
S210 PRINT :
S220 1IF K<«7 THEN PRINT “YOUR TOT
AL IS NOW “;CRYSTALS
S231 IF K«7 THEN PRAUSE 200
S240 IF K«7 THEN GOTO RERD
EEEB PH;HT "YOU HAVE SCARED HIM
o268 PRUSE 200
°27v0 GOTO RERD
50068 CLS
6085 PRINT “YOU ARE NOW OUT OF G
ANEYMEDE . . . . "
6010 FPRINT
8020 PRINT "WITH
YETHLE LI
6025 PRINT
5630 IF CRYSIALS (30 THEN PRINT®
UWHICH ARE NOT ENOUGH. .. ."
6048 PRINT
65050 IF CRYSTRALS (3@ THEN PRINT
YOU MILL HAVE TO REMAIN ON
CGANEYMEDE TO DIE...= R.I.P. ...
6060 IF CRYSTALS <30 THEN STOP
607@ PRINT "WHICH IS ENOUGH TO G
ET YOU BACK TO ERRTH. ..."
6050 PRUSE 200
60968 CLS
6100 PRINT "YOU ARE NOUW SAFELY B
RCK ON EARRTHWITH ALL YOUR CRYSTH
LS INTRCT."™
5110 PRINT
6120 PRINT "YOU HAWVE EBEEN PRID
£ . CRYSTALS*1E6
51350 FRUSE 300
6135 LET LL=-50
65140 GOTO HMAF

";CRYSTALS:: " CR

50006 CLS
8005 PRINT "DO YOU WISH TO SAVE
THE DETRARILS OF THESE ROOMS FOR L

ATER CONTIUATION OF THE G
AME (% -3 T

6010 IF INKEY $="" THEN GOTO 518
EBEE IF INRKEY $="N" THEN GOTD 600
E038 PRINT

6050 IF INKEY $="" THEN GOTD B0S5@
8060 SAVE "“"GANEYMEDE IRM"

865 CLS

8066 PRINT "PRESS "“E"*" TO STOP
OR ““C"" TO CONTINUE."™

S@67 IF INREY §$="" THEN GOTO 5067~
806F IF INKEY S$="E" THEN HNEW

5QED GOTO READ




e e ———————— e —

N SRR o e Tl 16K Game

9008 CLS 2460 PRINT "4. THE BOTTOMLESS
am 9010 PRINT AT @.7; "GANEYMEDE I PITS."
s s w ! gy S4T7T0 FRINT

9920 PRINT AT 2,0;

0350 PRINT

S 5 RD SPARCE
PLANET
E E TO COLLECT

= YOU ARE MNOW ARBOA
FLIGHT 12-863 TO THE
GANEYMEDE 1I1.

YOUR MISSION IS
AS MANY XYLENIUM CRY

9460 PRINT “"A BOTTOMLESS PIT 1S
INESCAHPAEBLE AND SHOULD BE AVOIDE
L AT ALL COSTS, UNLESS YDU HA
VE OUER 50 CRYSTALS. "™

S438 FRINT

2S00 FPRINT "FRESS HNELWULINE"™

STHLS HS YOUCAN FIND, AND BRING 950% IF INKEY $="" THEN GOTODO 9505
THEM BRACK TOEARTH. FOR EACH CRYS 9518 CLS
TAL ¥OU DO BRING BRCK YOU WILL 9512 FRINT OTHER SURPRISES
As BE PAID THE SUM OF £1,000,000." RRE TuWO ROOMS WHICH. IF ENTE
ED 9050 PRINT " THE PLANET CONST RED, UTLL TRANSPORT YOU TO THE
STS OF AN UNDERGROUND MRAZE OF SURFRCE . "™
400 ROOMS HHICH YOU CAN MOUE A 95153 FPRINT
ROUND RT UILL. YOU UILL HAUE 9514 PARUSE 400
VARRIOUS REFDRTS ON YOUR JOUR 29515 FRINT
B Y NEY, SUTCH AS THE CONTENTS OF A 329516 PRINT "GOOD LUCK...."
DJRCENT ROOMS, RND FROM TIME 9517 FPARAUSE 70
's, TO TIME A MAP WILL BE DISPLAYE 9S1& RETURN
- B 9500 CLS
e 9060 PRINT 9610 FRINT “vYOU HAVE ACCIDENTLY
-2 SP7@ PRINT PLERSE VRIT." ENIEE$E = ggg¥ ugégg EP¥THIN5
il = i J
9PE® GOSUB INIT NEYMEDE . « « = il
%, 9990 CLS 2620 FAUSE 200
9188 PRIMT “ MOST OF THE RQOM 96550 GOTO &E000
TH S ARE EMPTY ,BUT SDME CONTARIN VAR 9997 STOP
IDUS THINGS THAT WILL EITHE aLU 99896 SAUVE “"GANYMEDE IEM“
™ W DOMN YOUR PROGRESS, OR SPEED 9999 RN
T HP. THESE THINGS HHE
aT 911 PRINT
9115 PRINT
3%29 PRINT “1i. ¥...A LOCKED RO
M 91360 PRINT
9140 PRINT 2. B...A MONSTER."
9150 PRINT
91668 PRINT “3. B...A MATTER TR
"ANSPORTER. "
G 9170 PRINT
915@ PRINT 4. P...A BOTTOMLES EHMPTY ROOM
>R 9190 FRINT MORTH
2200 PRINT “S. C...ROOM CONTARI SOUTH
_ NS CRYSTALS"™ ERAST :
- 9210 FRINT HEST P .
9220 PRINT = - =
Q250 PRINT ¢ PLERSE UAIT..." M, 3, E, H...{a2UIT..7
9240 GOSUB INIT o
e &% T i rm—
9260 PRINT 1. THE LOCKED ROOM.
G 9270 FRINT
QEBB PRINT "vYDU CANNDT ENTER OR
FASS THROUGHA LOCKED ROOM, THEY
ARE THERE oMLY TO SERVE AS BAR
B RICARDES.
R 9298 ERINT
9308 PRINT "“"PRESS NEWLINE"™
3365 IF INHEY S$S="" THEN GOTO S365 FEY « o =
9310 CLS
Q320 FRINT 2. THE MRTTER TRRANS ¥ -YOU
Egggﬁgﬁqu
AF4@ PRINT “"THE MATTER TRANSPORY s =EE
ER, IF IT ISDISTURBED. WILL TRAN B -MATTER
i SanRT YOU TOANOTHER ROGOM AT RAND THRANS
G A350 PRINT ' -LOCHK
360 FPRINT “PRESS NEWLINE" i ES&EED
2 Q370 IF INKEYS$="" THEN GOTO 9370
o 9380 CLS P -PIT
Efgg EE%HT - THE MONSTER."
t NT g "
2 9410 FPRINT "MONSTERS CAMN EITHER B —RONSTES
BE VERY HELPFUL OR CAN EAT Y C e
OUITHIS IS RARE). THEY CAN ALSD
GIUVE OR TRAKE CRYSTALS."™ M
S48 FRINT
? Eaﬁﬁ PRINT "PRESS HEELEHE;D . — . S
440 IF INKEY S$="" THEN G ;
SeEE Crm MAF FROM RBOVE
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Big talker

Your Z2X81 can now just about
sing and dance with a number
Oof new products on the
market. our reviewers put
them through their paces.

Keyboards

The Fuller Keyboard andcaseis a
well designed professional
keyboard for the limited
ZXB0/81. The extended ver-
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 8 neat 200mm x 350mm x
B60mm 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 tocut down the wires and
awkward peripherals the basic
ZX unit tends to attract, and
this it achieves wvery 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 Z2X to the

22

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

TheZXistakenoutof its 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
tha 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 wvaery
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
(plus £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,
£30.70 kit. Motherboards cost
£15.95 (plus BOp 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.

Hardware

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

one in 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

nead to remove the two
kaeyboard ribbon cables from
their sockets on the PCB, and
replace the PCB inits 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
sat of stick-on letters is sup-
plied, and these are @asy 1o 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
transfers 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
quality 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

ZXB1 never has to be taken out

Kempston Electronics ‘'mini’

keyboard

This tiny keyboard fits directly
over the ZX81 membrane and
provides a simple upgrade
kayhoard. 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
70p PE&P) from: Kempston
Electronics, 60 Adamson
Court, Hililgrounds Road,
Kempston, Beds.

Custom Case

As you add extra hardware to
your ZXB1, itcan become quite
difficult keeping it all in order
gspecially if you have to pack it
away between uses. The ZX81
Custom Case (which is also
available to fit a Spectrum) is
designed to solve the problem
A lightweight, lockable slimline
case made from some impact-
resistant material ("ABS’), with
foam padding, the unit is

designed to hold ewverything
firmly and safely in place.
Because the foam insert has
been pre-cut to accomodate
each piece of equipment, the

of the case. There are no trailing
connecting leads, as they all fit
underneath the foam insert,
Each case will hold all the stan-
dard ZX81 hardware (ie. the
stuff produced by Sinclair) plus
the Learning Lab and manual,
software cassettes, and any
cassette player up to 10%in x
5%in. If you haven't got all the
hardware you can just leave the
pre-cut foam where it is. This
unit is ideal for those who need
land can afford) to solve their
tidying-up problems in this
way. Itis £37.90 (plus £2.00
P&P) andis available from Com-
puter Cases, Stanhope Road,
Camberley, Surrey, GU15.

Speech Pack

DCP Microdavelopmants’ Speech
Pack is sasy 1o use, a joy to listen
to, and & genuine way to anhance
your programs by adding beaps
(two available) and spokan word
rasponses to your inpufts. You
simply connect it fo the back of
the ZX81 (and there is provision
behind it for connecting anything
alse you want, like &8 memory
pack or printer) and that's it, A
single POKE command will
genarate a8 word. POKEing the
spacified address (49 149) with
zero will generate the phrase
“‘This is Digitalker".

The unit (£49.95 from DCP

Microdevelopments Lrd, 2 Station
Close, Lingwood, Norwich, NR13
4AX) is supplied complete with
Word Pack ROM 1, which con-
tains all tha letters of the
alphabet, number rero (o one
milfion, and soma othar genaral
words (such as: again, cent, a
high tone and a low tone, and
spacified pariods of silenca).
Word Pack ROM 2, available for
£14.95 (as are Word Pack ROMs
3 and 4) extands its usefuliness
significantly, with more than 60
extra words including: minute,
please, ready. start, stop, fry. go,
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 ZX8]. TENS OF THOUSANDS OF
SINCLAIR COMPUTERS ALREADY HAVE THIS FACILITY.

Available for ZXB0 (KIT £2.50)
or ZX8] 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 B 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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The Spectral Hangman

whether you have a ZX Spectrum or a Z2X81,
you'll be able to run these two programs.

The first, SPECTR
words you must gu
CRAZY, dares you

AL HANGMAN, chooses the

ess. The second, TILE

to use your b

rain.

‘Spectral Hangman' is straight
forward. The computer
chooses a word from its list —
kept inthe DATA statements in
the Spectrum version, and in a
geries of LET lines in the ZX81
program — and than gives you a
limited number of guesses (bas-

SPECTRAL HANGCMAN

ed on the length of the word) 10
get it right. The vocabulary for
gither program can easily be ex-
tended. Notice how much more
compact the Spectrum version
is compared with the listing for
the ZX81

The second program, 'Tile

10 REH e ltral Hangman

=0 REM @ K Mahnogsany. 198=2

0 FOBR 9=1 TO RAND=25+2

1@ READ a%

S0 NEXT 9

=0 LET no=LEN a%

78 DIM bLINn) DIM din)

=8 FOR 9= TO N

=1 LE_ ;:l;d‘ —."-:EltE 3% 19l
10 LET 4183 =blg)
118 MNEXT 9

=& FOR J=1 TO n+h/S

100 GO SUS 4108
158 PRINT *'°'°'° TNE RND 6. V"Enter
oUusr guess no. Tid

a0 INPUT C %

=10 LET f=CODE C§
~2@ FOR a=1 TO N

~0 IF digi=f THEMN LET dia) =0
=40 NEXT 29

=8 MNEXT J

5= GO SUBE 410 e
- TAa PRINT INK 5 Sord Lale
= I|F"_'”
=50 GO TO 33

a0 REM £5%% Win ¥+5 ¥

1® PRINT INiL 4. TAE 4. 'Well 4
28 PRINT INK 4 Yoy 9ot the
g in ° =™ GUESSES

530 PRIN INK 2 ‘The word 2
2 s

oS PRINT INK RND#S, "Press a
, w2y for a nNew Same”

40 PRUSE 424

“E0 RuUMN

60 DATH feature® spectrum"
ambradae T ThaZaird’ pumpkin®

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
Notice how the Spectrum ver-
sion uses the INPUT option of

having words within quote
marks (lines 90 and 130). If
yvou want to change the starting
order, alter the two DATA lines
in the Spectrum program, and
AS (see line 345) in the ZXB1
version

-0 DETE “"gua2stion™, "qdual fac
Ctunc e Crrecorder”
- DEaETR "pasic, formutar,"fra
jiy', “resasuvrce ,"batiar’
=0 DRTS Rutte ", V"Sstirawbarcy’
cthersoma® “atom . "sorcerer”
+08 DRTAH wizard"."wickadly",."
W Y ““wanpton'.,"wandevrear
3110 LET h=%
i=s FOR 2=1 TO n
+20 IF bie:=d(e) THEN FRINT INF
ENDEE,; =",
130 IF BIL(E) « C-(E) THEN 2RINT It
=ND #6. CHRS (B (E) !} LET h=h+1:
CED =l
Lt HEXT 2
18 EOELDER RIND*E
=@ I n=n TrHeNn Gu TGO S
aat PREINT TN @; PRAPER 6 "YOXL
ave guessed " INKE RND S h; I
T, y Llerttrer
AT IF h<>1 THZWN SR INT PAPER B
ED FPRINT
;“-‘ F«E—i._l.l':!'r\d
ter JdOoUuTr guess No. 3
h3W2 guassed 1 Lteilil=ar
L2 Yousr guess No. &4
;___.i..._
 have SuUess2d T LarLars
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TR ENENSEEALT L G n T ey

ENTER YOUR GUESS NHO. S 1595 RETURN
1@ REM SPECTRAL HANGMAN 150@ LET Rs="BRASIC"
=@ REHM (C) K MAHOGANY 1982 15@S RETURN .
3@ GOSuUB l1eae 1518 LET '.n;— FORMLULA
6@ LET N=LEN As 1615 RETURHM )
78 DIM BI(N) is20 LET Flﬁ:"F'I—‘cTEF-J["L:
75 DIM DiIN) 1E25 RETLIRN -
3@ FOR G=1 TO N 1230 LET R$="RESOURCE’
9@ LET BI(G) =CODE AS$ (G) TE3E RETURN -
190 LET DIG) =B LG) A540 LET AS="BETTER"
Li@ MNEXT G 1 =45 RETURN
128 FOR J=1 TO N+N~,3 IE8SQ LET AS="BUTTER'
ld‘ﬂ GDSL‘B 4‘1@ ] "':'?5 F-ETL.'::‘-!-; oy
15@ SCROLL 1260 LET R$="STRAWBERRY
i5@ SCROLL 15658 RETURM
170 SCROLL 1872 LET As="WIIRARD"
150 SCROLL E7S RETURNM o
19@ PRINT “"ENTER YOQUR GUESS NO. "S8@ LET RS$="BOTHERSOME
s 1535 RETURN - o
20@ INPUT C$ ‘299 LET A$="SORCEREFR
210 LET F=CODE C#% 1585 RETURN -
22@ FOR G=1 TO N L2532 DET As="ATOM
2530 IF D(G)=F THEN LET DIG) =D 17085 RETURN o i
=248 NEXT & 1710 LET Ags="WRICKELLY
26880 NEXT J 1715 RETLURN
2565 GOSUB 41@ 1720 LET AS="ENUY"
270 SCROLL 725 RETURN -
275 PRINT "SORRY ., TIME IS LIFEY 172@ LET RA%$= LIRMNTON
28@ c0TOQ 35@ 1 7as RETURN )
390 SCROLL =312 LET As$="WANDERES
21 PRINT THEB S: "WELL CDONE™ T4E5E RETURRM
=15 SCROLL
S28 FPRINT "YOU GOT THE LORD Tw
sd=1." GUESSES"™
=28 SCROLL = NTER YOUR GUESS NO. B
.5-35! PRINT "THE WORD WAS ".As €& e ael S
waosm oL . =15 =~ IESSED = ETTERS
337 SCROLL S SRR BUEIPED & SR
34@ PRINT "FRESS5 ANY KEY FOR A
NEW GAME* s sty S o =
34S PAUSE 4E4 ZMTER YOUR GUESS NO. 7
252 FOR G=1 TO 24 e e - -
=60 SCROLL U HRVE GUESSED 4 LETTERS
372 MNEXT G
288 RUN
11& LET H=@a ENTER YOUR GUESS HNO. B
dlzg SCROLL ZFEC—-=--M
415 FOR E=21 TDO N O HAUVE GUESSED S LETTERS
42@ IF BI(E) =D (E) THEN PRINT " -
L4532 IF B(E) ¢>D(E) THEN PRINT cH  TILE CRAZY
l\i—ﬂﬁ IF BI(E) <>D{(E) THEN LET H=Ha» %a REM TE&_EHGEEEEEQH\. o
44@ NEXT E =§ Eggushssa S
4iS@ IF H=M THEN SOTO 300 i@ GCOSUB 20
d-E-GE?_IEégT “"YOU HAUVE GUESSED . H aa PFI‘IHT AT 16.,3; "WHICH ONE TO
& ; :
478 IF H<>1 THEN PRINT “S* e INPUT X
18 SCROLL A e e s0OTD
192 RETURNMN ?"I.éa IF Ri(X) =CODE THEN GO
- = 5 & A &8
éﬂﬂ@ LET K=INT (RND#25+31) #10+150N EEEEERENT AT 16.3: X: TO
l1@2dl@ GOSUB K e r
IMNPLUT % 5 e .
}:g IF A(Y) < >»CODE THEN GOTG
1222 RETURN 120
1S1® LET R$="FEATURE" 1S@ LET A(Y) =R (X)
1515 RETURN 160 LET RAI(X) =COCE
LS20 LET AS="SFPECTELHpM" 170 LET GO=G0+1
1525 RETURN 18@ GOTO Sa
i55@ LET HA$S="CAMBRIDGE" e REM #%% PRINT OUT ¥ ¥ ¥ -
IS535 RETURN 212 PRINT AT @,3; "G00 NUMBER "
1548 LET Asxs="HRZARD" n
LELS RETURN 229 PRINT
L1T50 LET AS="PFPUMPKIN" =225 PRINT
L5858 RETURNM 238 PRINT CHRES FHJ.I_'E“?-?E =200
1562 LET Rs="&LIEESTION" HE% R(3) ,CHRS R4 , 1 - =3 o
1S65 RETURN o . -
1SV LET RAS=""0UIZ" =2d@ PRINT CHR% A(S) .CHRS Ri6) _.C
LS7S RETURN HR$ RI(7) . CHRS RI(8) ., S | = F =
LS8@ LET 8"3="UNCLE" N
1S3S RETURN 2S@ PRINT CHRS RI(S)  CHRS A 12,
oYd LET H$="RECORDER" CHR$ RI111) . CHRS Ri1l1=2) 3 10 11
e e e T T R T T L L e T e T e I W e T
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L2’ 170 LET GO=G0+1
268 PRINT CHRS A(13) .CHRS$ 91(14) 130 GO TO S0 Y
CHR$ A(1S) . CHRSs A (16} 13 14 3 0P REM +¥% PRINT :_=f_!I_r£+ .
= 18" =10 PRINT AT ©0,5; FPAFER & INR
20 RETURRK v ED NUMBER F INK 2. G0
330 REM %% IMITALISE #3#%% =220 FRINT PRINT il o
3490 CIM AL16) 230 PRINT INK RND x4, MRy H ;T.E
345 LET AS="DJINBGLREO HMCKIF’ iR% Bi(2),CHRS AI(3) ;CHRS A4
350 FOR B=1 TO 16 3 =2 = 4" TR { - - 2 (5) : C
I68 LET RA(B) =COCE RASIE =D ERINT INK hw;++ HiR $ :th L
78 NEXT B i<$ AIB} ; CHR$ HI{71 HH % 1 L,
383@ LET GO=1 Sl L : iy 308
412 RETURN 250 PRINT INK RND#xd CHES A:i31,L
HY% = L18) tHR$ Alll r 1 ﬁ L=1 »
2 10 11 ai=“ L
Ze@ PRINT INKR RNLD ¥, CHR$ A L1350,
“HR$% A(14) CHRS$ RA(1S) . CHR$ A (16}
< A = =
1@ REM TILE CRAZY s Rt
20 REM © K MAHOGAN 1982 =20 RE N ey e
=a o0 LB S350 >30 REM ke INITIRLISC ¥
. T RS Ea 40 DIM F(16)
48 20 SUS 2L 350 FOR B=1 TO 1E
= L :L{E n:-‘.":l‘l ._"E-E} REHL‘ H
SO INPUT INK 7 JH Lo S70 LET AIB) =M+64
27T AN SS@ NEXT B
110 IF RAIX) =532 THEN GD TO g =90 LET GO=1
i30 INPUT INK 7. TAB &."To whers +«Q0 PAPER 6: BORDER 2
) 485 CLS
140 I M LY == THE 0 TOD 136 L1202 RETURNMN
.S@ LET 8 =5 tx) 120 DATR 9,14,5.2,11,6,.1,4,12
EO LET AiXN) =52 +58 DRTA 7.-32.10,13.58,%.15
- .

Cassette based
Clear “menu’’ operation

Requires 16K Ram pack.
Applications: Recipe file

Employee Data

Access accepted

on Newton Abbot (0626) 62869

DESPATCH BY RETURN

Send cheque or P.0. or credit card number to:
GEMINI MARKETING LTD.

Quay House, Quay Road, Newton Abbot, Devon TQ12 2BU
OR telephone us with your credit card order

The ultimate |

SINCLAIR ZX 81 (16K)
DATABASE FILING SYSTEM

by DALE HUBBA

Fed up with boring games — make your ZX81 work for you!
The one you’'ve been waiting for!!

Stamp/coin collections
Inventory Control

Record Collections
Magazine article catalogue
May be used for any application where fast access is required to stored information

RD

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.

ONLY

£5.95 FULLY INCLUSIVE!

ZX COMPUTING AUG/SEPT 1982
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Mathematics

/

Dr. Frank O'Hara at homne in
Surray proudly holding a ZX81
printout of the largest known
prima number: 2* 44497 - 1. It
was discovered by Harry Nelson,
4 7. and David Slowinski, 25, in
1879, at the Lawrence Livermore
Laboratory in California. after a
two-month run on a Cray One
computer. it has 13395 decimal
digits. It took just over two and a
half hours to calculata these digits
ona ZX81, using 8 machine code
program. The printout, which is
soven feat, one and a half inches
feng, ftook 15 minutas fo produce
on the ZX Printar

Delving

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 ZX81.

Over the past year or so, Dr
O'Hara has developed a few
l}fi){_}fdr”ﬂ on -J'.+'|r1t!r1[;1r'-,-'
number theory for the ZX81,
having previously run a few
such programs on a program
mable calculator, a Texas TI
58, over about 2% vears from
1978

A couple of these programs
are “‘one off’’, 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
444937 minus 1, the
largest known prime number,

mig

the

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
Z2X81

Another even more exciting
result was given by about 400
bytes of machine code, in
cluding a multiple precision
multiphcation 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. @ number of 386 digits. It

thus repeated some of the work
of "SWAC'" in 1953, going far
bevond what the desk calcu
lators had done and capturing
some of the flavour of a histori
moment lalthough 28 vyears
later!)

Three other programs havea
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

nomevrically
o [T-T+T-],

standard restoring division of
one or two bytes by one byte
The shift is just a loop with its
kernel as: LD A, (DE): BLA : LD
(DE), A. The addition or sub
traction is another JUD;J centread
on: LD A, (DE) : ADC A, (HL)

LD (DE), A; and so on. In fact
the only complexity arnses
when one has to shorten the
process in order 10 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
hinds the smallest pnime factor
of any odd number from 5 to
4294967255 (2 to the 32
in not more than 20
seconds. If the numberis pnime
the program reports this. It
goes about 1000 umes as tast
Texas calculator did
This has been achieved by a
series of
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
sieve designed to exclude
multiples of 3, 5 and 7 as well
as 2 and so gain a factor of
35/16 in speed. The speed has
to be seen 1o be beleved
Numbers up to 7 aigits long are
dealt with instantaneously. The
largest B, 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. )

minus 1]

as the

improvements, star

nnear

R e e e e e e e
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The second program, MPRF, hours. To factorize larger volve picking up the divisor 2,4,2, 4,6,2,6,4,2,4,6,6,
IS a general purpose prime fac- numbers would be impractical. (factor) and the quotient (co- 2,6,4,.2,6,4,6,8.4,2,4,2,
tor hinder and can deal with So far Dr. O'Hara has been factor] and printingup toten 4,8.6,4,.6,2,4,6,2,6.6, 4,
numbersupto 77 digitslong,as lucky in that the largest run digits of the quotient. So the 2, 4,6, 2.6.4,2.4,2.10,2
time permits. (The break key is needed was about 40 minutes repeated parts of testing for 10

active in the machine code, 50
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 aminute: a 25
digit number is analysed at
about 3,000 divisors a minute;
& the divisor reaches the stated
range when all odd divisors are
being tried. Dr.O'Hara used this
program to chack 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

for a factor of about 300,000.
But it would be nice if a power-
ful technigue like the use of
guadratic 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 ZB0
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 ftinal note on what is
perhaps his most spectacular

primality are all in machine code
for speed

2. The Assembler. [his con-
tains 44 3 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
SEE]HEHEE l.'_]lf numbers n a
perpetual loop (after trying the
values 3, 5, 7and 11):

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 shownin the
ROM division routine, of allow
ing a fuil 32 bits (16 herelin the
divisor by saving any bit of the
guotient which drops into the
carry. The remainder is tested
for zero. Il 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

:Ln_ﬁf calculator. Three of these resulttodate. The beautiful and R,
1|:i:5 results required the third pro- justly famous factorization of
IE. LD gram, too. Other uses in con- 17 ones into the product of the
junction with the third program two primes 2071723 and Step Label Opcode Comments
nf;:"ebd are mentioned below. MPRF 5363222357 took under 20 1 ExXX
HL) - has 182 bytes of machine code minutes with MPRF, compared 2 LD (6782),HL Save H'L
s and quite a lot of BASIC tostart  with 20 hours on the calcu 3 LD (6780),DE Save D'E
acs and finish it. lator. Of course, there is a gain 4 EXX
Y the The third program, FE24, of a factor of 17 in time here, 5 LD DE. 0003 Set divisor 1o 3
itup tests a number N by raising 210 since one only needs to try 6 CALL B4ET.DIVN Call main division subroutine
pohvay the power N—1, continually every 34th divisor. So one 7 LD DE, 0005
- reducing modulo N. If the result  reaches 2 million in the time it 8 CALL B4E7,DIVN
b is not equal to 1. lhEn!N Is com- w’nuld normally take to reach g LD DE.OOO7
iy posite. Dthelr:msa Nis called a 120,000 10 CALL B4E7,DIVN
arid near-prime’’ or a “pseudo- 11 LD DE.COOB
prime In fact N is nearly The Assembler For SPRF 12 CALL G4E7.DIVN
oRE always prime in this case, and 13 SIEVE INC DE Add 2 1o divisor by incrementing
i, the proof of its primality canbe 1. In order to allow plenty of 14 INC DE DE twice
< completed provided N—1 can room for BASIC, Dr. O'Hara 16 CALL BAE7 DIVN
Sto be completely factorized. This started by putting RAMTOP at 16 INC DE Add 4 to divisor by incrementing
1 gg m_wlves MPRF again. Dr. 96,0ie.at24576d(24K; with 17 INC DE DE 4 times
: O’Hara used FE24 in proving. 16K RAM attached). He then 18 INC DE
e the primality of 19 ones, 23 used addresses 25471 to 19 INC DE
; it ones and a 15 digit factorof 27 25913 to hold the machine 20 CALL B4E7,DIVN
iy ones. He also used it to obtain code (it has many subroutine 21 INC DE
did, results which he could not get calls so is non-relocatable) and 22 INC DE
x & with the calculator. He found these addresses for other pur- 23 CALL B4E7
:}‘d:t the largest N digit prime forNup poses: 24 INC DE
;_D;L[ to 13. He has now extended 25 INC DE
2R that to 20, and is still lookingat  26496-7: to save the contents 26 INC DE
""; the next four. FE24 is mostlyin  of D'E’ (not necessary, | later 27 INC DE
: ;' BASIC. To raise 2 to the power found). 28 CALL BAET
P M, where M is usually N- 1, it 25438 9: to save the contents 29 LD HL,0006 Add 6 to divisor by using HL and
; first gets the binary decomposi- of H'L" lessential to save H'L’, 30 ADD HL.DE the EX DE. HL instruction
"de'; tion of M. Then it repeatedly but it could have been pushed 31 EX DE.HL Eight and ten will be added in the
'm squares and, as necessary, on to the stack) 32 CALL 64E7 Same way
e doubles the residue, starting 26510-1: to hold the divisor
e from 1, and reducing eachtime 26512-5; to hold the number sieve continues to step 205, ending with
' mod N. Only the reduction is in  being tested
e machine code, about 75 bytes. 26516-7; to hold the square 201 LD HL,000A Add 10 to divisor by using HL and
1:: The multiple precision root of the number being 202 ADD HL,DE the EX DE,HL instruction
20 multiplication is in BASIC. The tested, 203 EX DE,HL
i program is fast enough for its 2651B:to hold a flag, 1 fora 204 CALL 64E7
o purpose. It tests a 24 digit prime number, O for a com 205 JP 63A0,SIEVE Loop for ever in the sieve
number in under 20 minutes. posite number. 206 DIVN EXX
=n{1 Because of its powerful indirect 207 LD HL,(6790) N is loaded into D'E'H'L". It would
'_51 method it i5 thus more than a Once the number is entered 208 LD DE,(6792) be more efficient to do this at steps
;' million times faster in achieving (as a string) the BASIC storesit, 209 EXX 5-8. (One day | must draw a
its aim than MPRF on its own sets the divisor to 1 and enters flowchart, just for funl)
I would be. the square-root ("'bug-proof’” 210 LD HL,0000 The remainder is set to zero in HL
i’g It would be nice tofindabet- because of thedefective ROM). 211 LD BC,20 Initialize count to 32 decimal
;F ter technigue for factorization It then calls the machine code 212 AND A Clear the carry flag
&'5 than MPRF allows. MPRF can and stays there until itis ready 213 DIVL EXX Enter the division loop
factorize an arbitrary 13 digit to announce primality or print 214 ADC HL.HL Shift the remainder-dividend

number in not more than 5 some factors. The latter will in- 215 EX DE.HL quotient left in HLD'E'H'L'

_
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REINEENEREIATEESIEET v thematics

218 ADC HL, HL
217 EX DE . HL
218 EXX
218 ADC HL.HL
220 JR C.650A SAVE If a bit drops into the carry, go and
retneve it for the guotient
221 SBC HL.DE Trial subtract the divisor
222 JR NC,650D, NRST Go. if no carry, to no réstore
223 ADD HL.DE Add back the divisor if there was
cCamy
224 AND A Clear the carry and go with no bit
225 JR B50E CONT for the guotant
226 SAVE AND A Force no restore and one for the
227 SBC HL,DE quotient here
228 MRST SCF Set the carry flag: one for the
quotient
229 CONT DUNZ 64F6.DIVL Lop back for gach bt of dividend
32 times
230 EXX
231 ADC HL HL Maowve last bit into guotient
232 EX DE, HL
233 ADC HL, HL
234 EX DE HL
235 ExXX
236 LD AH MNow test the remainder
237 OR L
233 JH Z EI 2!' FALT Go if it is TErD
239 AND A Clear the carry
240 LD HL.(6794) Put square root of N into HL
241 SBC HL,DE Subtract divisor
242 RET NC Return to sieve if more to do
243 LD A,01 Otherwise, set flag for a prime
244 JREBG2C.EXIT and go 1o EXIT
245 FACT XOR A Reset flag for a tactor
2486 LD (6 78E),DE Save factor for BASIC
247 EXIT LDIGT796) A Save flag for BASIC
248 EXX
2451 LDH!. E—?B:' Rr??\.rl:r-:H L
250 LD DE.IB7B0D Hestore D'E
251 EXX
252 POP HL Discard sieve return address
253 RET Return 10 BASIC
1 REH ‘EERFET
= KFEHM OR ':L_-" COSUE ’_"_.’ R .
LN SCROLL 73§ LM SCROLL 719 LN &
CROLL 1" LN SCROLL T<c<LN SCROLi
T LN SCROLL 7<<LN SCROLL 72
¢ ¢LM SCROLL TEM FOR N SCROLL
- (LN SCROLL ’?‘_:f ; FOoR LM cu( I'—_-rrLI_
£ LN SCROLL 7<{<LN SCROLL
LN SCROLL =S4
3 REM ; FOR LN SCROLL 75 F
OR LN 3CROLL 7<(LN SCROLL ~54
FOR LM SCROLL TccecclM SCEROLYL 71
LN SCROLL 754 ., FDODR LM SCROLL 7¢
LN SCROLL 75 ;. FOR LN SCROLL
*SiE . FO L ""ED":JLL P LN SCR
OLL 7 (LN SCROLL T<¢<¢<c<LMN SCROLL
T BSCROLL T<<¢¢c«<LMN SCROLL =
4 REM Sl ; FOR LN SCROLL 75
v FOR LN SCROLL TCCooicbid SCEOLL ~
S . FOR LN SCROLL 7Te¢<LMN SCROLL
TeL((LY SCRDOLL 7= . FDR LM SCRD
LL T LN SCROLL 7E «: FOR LN SCF
OLL TS FOR LN SCROLL 7¢«¢<cLlMN
SCRGOLL =~ (LN SCROLL 7<<<<LMN SCRO
Li. 558 . FOR LN SCROLL 7
5 REM (LN SCROLL 759 : FOR LN
SCROLL 7 <L SCROL TN SCR
DLL.. 7y« LN SCROLL TccLMN SCROLL
TEwm FOoR LNH SCROLL T LN SCROLL
7. FOR LN SCROLL 7787 OR ER-
ZOSUE "H7T OR S5 s Oor GOSUB ~
OR GOSUE 2 FOR OR GOSUB 7S GOS
ue “KPF:E-«E3 GOoOSUB 7R
& REM HNEL OR GOSUB 7 FOR GOsSU
E 7 FOR DR ~“EC BEB? GOSUE TSHR O
* }E cosus @& T OR ER7 GDOEUB =
#8° OR LPRINT THAN

1& REM x*x COMMENTS AT LIME 00
12 FAST
120 REM +PUT CODE AT L TO L+MN-=-1
130 LET C=16420
132 LET L=25371
154 LET N=100
148 FOR I=1 TO S
142 LET C=C+1Q6
144 LET L=L+100
150 FuolkR A=l TO L+MHM-—1
160 FPOKE A,.PEEK (ARA-L+C)
198 HNEXT A
185 NEXT I
315 REM *sRE-ENTER HERE
S0 INPUT NS
325 LET N=UAL Ns
30 LET H=N
3480 FOR I=0 TiDO 3
350 POMKE 26512+I.H-256+1IN -2
=5
2560 LET H=INT iH-256)
Sre NEXT X
3580 FPOKE 236510.1
390 POKE 26511.0
SO LET S=10s%50R tH;lGaihl
440 POKE 26517, INT (5-,2568)
450 POKE 26E16 ,5-ZESE+PEEK 2&E517
60 LET U=sUSR 25471
l4?@ IF PEEK 285 1E=1 THEN GOTO S
Qa
_g?? LET D=PEEEK ZES10+25E&£ +PEEK 2
L |
482 IF D=1 THEHM GOTO 510
48% LET @=N-D
490 LET Q%=STRS$ INT Ii0D.100)
495 IF Q-180+INT {G-10607% «168 THE

N LET Qf$=0%+"0"
S0@ LET Ls=Q%+5TRS (0-100xINT |
Q1001 )
PRINT NS&;"” = "“;B;" ® ;08
GOTO 320
F"F\‘INT H%:" IS PRIME"
GOTO 320
REM
HEM
REM
~REHM
~REM
REM
REM SINGLE FRECISION
PRIME FRETCIFFITF\\‘T IDMN
625 REM BY FRAMNME O"HARS
610 REM FOR ODD NUMEBERS FROM o
TD 4294967295
20 REH IDEHTIFIES FRIMES OR
E'Er SHALLEST PRIME FRCTOR AND
RCTOR

RN

REM RUN BY HEUINSSIS
@ REM AFTER 7 SECS "L WILL
EAR: ENTER A NO. AND NELWLINE
@ REM CONTINUE AT UILL
®@ REM BREAK BY STOP"
@ REM IE RUBOUT FIRST " AND
STOP (SHIFTED )
S REM 10 SEE THE_ SPEED, Tnf:-
@ REM "9Qg97", "g9373", "453991"
3 ‘29959991 ;  "999999563"
999999;3. ; "4294967291°
690 REM THE 1ST S5 ARE IMMEDIATE
700 REM THE LAST 3 TAXE 5. 10
AND 20 SECONDS
710 REM_TRY "961"; “99400591";
"4294049777" TO SEE SOME FACTORS
720 REM TO GET ALL THE FACTCRS
OF A NUMBER USE @% AS INPUT
73@ REM EG_ ENTER 2@2@11551"
4455?53

ST AND ENTER ¢ (IE THE LETTER
@ AND THE SYMBOL )
o0 REM THE RESULT: 15
“4294967295"

mm#mmF
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m

lﬂﬂ'lﬂli_"ﬂlmﬂﬁ 'UUIC“DHEH
'ﬂ(ﬂ*J;\jU”.ﬁﬂbf;] | C
1

o
0
1]
[

l

770 REM TRY LIT
HRS S5 FARCTORS)

TEe REM [EEES L i

79 REM RADD THESE 11 LINES: -
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HILDERBAY
LTD

Professional
Software

SPECTRUM SOFTWARE
NOW AVAILABLE!

Details from us.

Tape recorder suitable for microcomputer use,
aligned and tested on computer signals
£22 + £2 P&P.

ZX81 16K RAM packs, comprehensively
tested (for bad bits, addressing faults, printer
saving) £30.

HILDERBAY SUMMER

ZX81 SALE!

Beamscan (beam analysis)
Payroll £13 each
Stock Control

Optimax £20 until 21 September
Budget | & Il £9 (2 programs)

Time Ledger
Critical Path £8 each

Financial Pack |
Gold £5 each

These programs have been described and
reviewed previously (or we can provide
details).

All prices include VAT, and are post free. Sale
prices are valid until 21 September 1982.
Free updates, comprehensive telephone and
personal support, and competition prizes are
not available for summer sale purchases.

HILDERBAY LTD
Professional Software
8/10 Parkway
Regents Park
London NW1 7AA
Tel 01-485 1059 Telex 22870

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “ADD-ONS’

MOST OF THE MAIL ORDER ITEMS ADVERTISED
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES:; VDUs

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-769 2887.

ZX-81

KEYBOARD BLEEPE

Provides audible {eedback |,t Vg '_~'a'.-..J key
hgspl (May also be used with man
l-:u';.'l';u.:a:«'js_l Module lits inside under re;lt i1
ig already occupied, under Fx Bl p.c .f-"-'... simple
plug in connections
No soldering required

Aids laster, more accurate programming, all normal &
shifted keys bli&n:'-p in slow -.'51' |-.L:'~-‘ modes, (all 210
1aracter

Read; Y AsSser Iq_,l"-‘ i :‘3{ guar anteed

£8 95p (inc instructions, p&p and V.A.T)

LOADING AID

RHemoves r];;l?'S':.“'.k'f‘::er from adjusiing cassette recorder

volume. Optimum level obtained when red & green
L.E.D.'s flash in unison. Plugs in between computer &
recorder

£9.95p (inc instructions, p&p and V.A.T

T-SHIRTS

Black with red letlaring Sinclair ZX-Bl.'
Also available "ZX Spectrum’
State size required RE S
£3.25p (inc p&p and V.A.T I

SWEATSHIRTS

As above. 15 99n
FULCRUM PRODUCTS dept Q

Steep Lane, Hillside,

| Findon W .Sussex BN14 OUF I
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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 15 given by the three

co-ordinates wunder 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, e
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
1i5. 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. Runming 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

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

.................

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 2X81 as its on-board
computer. Roger needs a break on

earth, so now it is your task to

which refers to the direction
youwanttomove, N, S, Eor'W
to move north, south, east or
west, Atoadvance, Rtoretreat
and L to fire yvour laser at the
alien ship. If, for example, you
knew the ship was to the north,

uard

the space lanes.

yvou cound 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 Cl0sSe as
possible to the alien ship to fire,
and that your task is to get as
many on your "tally’ as possible
before the game ends

ZX COMPUTING AUG/SEPT 1982
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I Space Shootdown

R ‘::-_;.55.:. :5-.%%
5% R

S
e
o

e

=T IS
IRTHWEST IN FRONT OF US

O THE N

. 1

IEM CR

Wi

s

EMERGY LEFT 46 ERGS

@ SHIP IS CRUISING AT THE
::-DEDIERTEE' 1@ REM BETUEEN THEC%L?&EE
SNTEE XOUR Sonuane 53 Sotua asge
iQRGUﬁHCE.1ﬂAETPEHTTE{E%i 5L %E EE;%EBEEEEE coTo sea

7,@; "ENTER YOUR C
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DHHHNﬂ
JPRINT AT 18,2;"N,S5,E,W, (L
EEE ' {R) DUANCE, (R)ETREAT" ri
100 LET L=L-8.25
128 IF INKEY S$="" THEN GOTO 120
132 IF INKEYS="L" THEN GOSUB 32
THEN LET X=X-

id@ IF IHKEY S$="N"
THEN LET X=X+

INKEY $="3"
THEN LET Y=Y+

INKEY §="E"
170 IF INKEYS$="UW" THEN LET Y¥=Y-
THEN LET Z=
e

ige IF INKEYS$="H
1980 IF INKEYS$="R THEN LET

195 PRINT AT S.0:5%

200 GOSUB &2@

21@ IF RND>@.5 THEN GOTO 40

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

ise IF
1lEE IF

THEN LET A=1
@ THEN LET H=10
B+INT ((RND#3) -IRND*S

@ THEN LET E=10

THEN LET B=1

.5 THEN GOTO 40

+ { (RND23) - (RND *#3

D=Jdhm Cun
G0N am
mAaT moa
mTm
- -
DD
0w -~
[N

MO PO~ M hy -~

THEN LET C=1
THEN LET C=10

- FIRE LASER =*==*
ET L=L-0.75
AT 1.,8;

IF RABS tﬁuxl>3 oOrR ABS (B-=Y)
R ABS (C=Z) >3 THEN PRINT AT
y OUT DF RANGE . . ."

e FOR =1 TO S

7@ NEXT d

4?5 PRINT AT 1.,0;7TH

338 IF ABS (RA- H:%G ORrR RES (B-Y)
2 OR ABS (C-=Z) >»3 THEN RETURN
390 PRINT AT 1,9 "ORDER TO FIRE
UNCDERSTOQOD

408 FOR J=1 TO 58

410 NEXT J
415 PRINT AT 1,0;Ts

428 IF RND<. EE THEN GOTO 478
438 FPRINT HT 285" HMISSEPD

(RIATATATATALET Vi
e AFELLRLBW
‘088006606

= o

) L) L=

T

L]

44@ FOR J=1 TO S@
45@ NEXT J

45S PRINT AT 1.0:T7TS
460 GOTO 499Q

47@ PRINT AT 1,@; " "COMPUTER REPFO
RTS RACCURATE HITY

482 LET T=T+X

432 FOR J=1 TO SO

483 NEXT J

485 PRINT RT 1,0,;TS%
49@ RETURN

s2® PRINT
518 PRINT TRB 3; "I TERMINATION

n
s2@ PRINT

S3@ IF. TI<@ THEN PRINT "“UE
g i
> W H

E BEEN DEFERTED ' bt
55@ PRINT

S55 PRINT AT 1@, B,'ENERGY LEFT

L, " ERGS
S6@ IF L <=0 THEN PRINT
ENERGY BARANKS EMPTY F
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57@ STOP

S8

598 PRINT 1
THE"; THB 8; "ALIEN SHIP
-

H
518

620 REM ##% ALIENS SHOOT *#

63@ IF RABS

}gquIﬂaaHD @.75 THEN REIURN
= >

&e50 PRINT AT 1 iﬂi 3

PRINT
“WE HAUE COLLIDED uUIT

(R=-X) *3 OR ABS (B-Y)
(C=-Z) >3 THEN RETURN

RALIEMS

FIRING AT US

8780 FOR J=1 T

558
690
720
7vl@

O
NEXT J

PRINT AT 1.
r HND>G-I

@, TS
THEN GOTO 770
PRINT AT a

' AL IEN FIRE

HAas HIT us B

720

~J
L)
Lir

H
A e R R T R R Y
NSO IpOM-JmN
~mﬂmmna RENA0

a——t
370
qSB
398
328

ENERGY LOUW
S28 PRINT AT 20, l?

930

JISING AT THE

LET L=L-7
IF Lx—@ THEN GOTOD SO0

FOR J=1 TO S@

NEXT J

PRINT AT 1,0;Ts%

RETURN

PRINT HT 1.0: BB RB RLIEN F
MIssSeEC KRB llll

FOR J=1 TG S@a

NEXT J

FPRINT AT 1.0:;T7T%

RETURN

REM 2+ PRINT OUT +%
PRINT AT 10,0; "ENERGY LEFT

L:;" ERGS

LET TI=Tl1-1

IF TI=0 THEN DTG 500
PRINT AT 19.,20; "TIME: s i

IF L<3 THEN FRINT AT 12 ;¢i”

"TRALLY

PRINT AT 14, 'l SHIP 15 CH

a35 PRINT D DRDINQTEn ) _
Q36 PR;HT TRE " %' 5 =
'a4@ IF A=X AND B=Y AND C=Z THEN
SOTO Saa o
SE8 PHIET FIT 5 D; "J AT S.0 ™
e T 5

Jgag PRINT AT S.8&; "ALIEN :HHFT I
a7@ IF R<<>»X OR B<¢>Y THEN PRINT
“TO THE ";
3838 IF A<iX THEN PRINT "MORTH
29@ IF R»x THEN PRINT “"SOUTH",;
iea@ IF B)Y THEN PRINT “"ERST":
19012 IF B <Y THEN PRINT UEET"'
1920 IF C=Z THEHN PRINT OoF us"
132@ IF C:>Z THEHN PRIMNT EEHIND

s

ig4 IF C{Z THEN FRINT * IN FROMNM

T OF US’

10606 RETUQh

1070 REM #=* INITIRLISE %%

1099 LET L=25+INT (RMND 5817

1100 LET T=0

111@ LET TI=35

114 LET A=INT (RND #1@) +1

115 LET B=INT iRND210) +1

1168 LET C=INT (BEND#10) +1

1178 LET X=INT (RND 10 +1

118@8 LET v=INT (RND*10j +1

1190 LET Z=INT (IRMND 1) +1

1195 LET S%$=

1197 LET Ts§%="

1288 FOR J=@ TO 63

1208 PLOT J,0

1210 PLOT 4,43

1228 NEXT J

1230 FOR J=@ TO 4

1249 PLOT 8,J

125@ PLOT 63,

‘1260 NEXT J

1270 -RETURN
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16K Program _

String along

with vo
friends

Graham Chariton
from Romford
has contributed
some fine utility

programs for

the ZX81.

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 1080) 10 a 32 character
length string. It is then placed
into your growing directory in
alphabetical order (1190-
1160). The program then re-
quests another name. Simply
pressing NEWLINE returns you
to the three options.

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 canhave two or
more entries for one person, ie.
home and work numbears, 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
order. Pressing ''3'"" (save)

Entering ‘‘2'" (search) saves the enlarged database
lada SCrROLL
121@ PRINMNT "NAME TQ BE EMTEREDT
LG28@ INFPUT ™M
1032 IF M=’ THEM RETLIRHN
L4y SCROLL
LAS@ PRINT Ms$;"S NUMBERT”
1a8@ TINPUT N3
18072 LET 4=1+32
l..'\'\f"@ LET Q$=1‘IF$+;“$"‘ £ F B F B FFEFFFFF N
R T B T S o =L TN
(ME+ME | 20
1aod LET W=
L1 FOR Y=x T 1 STEP -32
111@ IF ARSI TO X+31) 2R84y TO v
21) THEN GOTO 12
112@ LET B3=RsgiYyY TOQ Y+21)
l}fﬂ LET AsS((Y TO ¥Y+21)=_8{¥ TO %
+ A
1148 LET Asix TO xX3+21) =23
1150 LET X=Y
116@ NEXT Y
117@ GOTO 1000
=@ SCROLL
=21lad PRINT "MRME TOQ BE FOLmqLY?
228 INFUT NS$
=238 FOR I=1 TOQO W STEFR ag=
224@ IF Rs$i(Z TO Z+LENMN hg-11} BLE 1
THEN GOQTQ 2282
2as@ SCROLL
S8 FPRINT RS$(Z TO I+31!
207@ IF INKEYs$="Q" THEMN FPRUSE 4FE
-
2a8@ MEXT I
=29@ 3SCROLL
218 PRINMT "SERRCH COMPLETED”™
=11@ RETURHN

Saadd 3CROLL

3A1@ PRINT TRB 7. "TELE ME TIRE
CTORY "™
S22@ SCROLL
3028 PRINT TRE 12 8% C.CHERLTON
Z04@ LET R3=""
22s@ LET W=-31

e 3ICROLL

AA7A aCROLL

2238 PRINT "1-URPDRATE 2=3gRRC
) S =SRUE "
2@29@ SCROLL _

21@8@ LET IS$=INKEYS
=11@ IF Z2="" THEN QT 3310
12@ IF I$="1" THEM GOILER 1008
213@ IF Zs="2" THEM GCILE Zd2
31408 IF T="03" THEM 3SHUE "“"TELEFH
HNE DIRECTORY'

1E@ GOTO 3dce

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

You then enter the words,
the ZXB81 switches into FAST
and sorts the words nto
alphabetical order, switcheasin
to SLOW, and prints out the list
To print the list onto paper
delete line 250 and change line
260 to LPRINT AS{Al

Ll e A T

oo s aassiads)

[ ]
-]
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N | GK Program

10 FRINT “NUMBER OF WORDS TO E
CIRE SORTEDS
28 IHPUT
59 PRINT <1 ENGTH OF 4G
LT O
f o = i i b J
& Si=1 TO W
===t 55 FARST
=0 LET FR=D0
1a¢C = = =
W - .
LT : oyt -
- = T = R = e =
EFH : = e Pt =
6O IF ASIE) (ASIA THEMN LET &=B
7@ LET E=zE+1
2@ IF C=Ff THEN GOTD 128
Q LET E$=RS(H)
::i}? EE.L H'§1—.|". :;-:-l"ﬁ :
== LF = 14 =E &
vords, _—— - e
FAST . -
into = - =
25 1n cl@ PRIMNT &Gsim
@ list T a iIEXT &
aper
|"":"|L

Wallpaper

From Mark Charlton comes a
program which expects you 1o
enter a name, some words, or a
design, and then from the string
you enter attemptis to create
‘wallpaper’. Sample runs
follow the program, using the

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.

1@ REM HAME WALLFPAPFEFR

28 REM (Cl HMARK CHARRLTON 1932

2% SCROLL

-8 PRINT “ENTER YOUR NRME"

35 SCROLL

480 INPUT A%

45 LET A$s=A%$+ i

45 IF LEN A%$<16 THEN GOTD 45

47 LET As=RA4({ TO 18]

o8 FOR G=1 TG 16

2@ IF RND>=.5 AND CODE Q%i3) 73
28 THEN LET A$(G)=CHR$% (CODE =5
3} +128)

7@ IF RND:>=.5S AND CODE R%iizi 1
27 THEN LET AS${(G)=CHR$ (CODE A%
=128

S8 NEXT G

1280 FOR H=1 TO 16
139 FOR B=-1& T0O 1€
145 IF RA=@ THEXN GOTC 1648

1S3 PRINT Asi{iAEBS A) ;

LE5@ NEXT A

17@ SCROLL
1€0 LET Af=R%(2 TO »+/8%{1)

12@ MEXT H
2909 SOTO Ea
12 ZX COMPUTING AUG/SEPT 1982
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16K Program |

Dot-cdot-cot, 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 adegree 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

REM MORSE TRRINER

REM iC) .J KNIGHT, 1232
GOSUB 9000

FOR G=1 TO 1@

SCH

N

English equivalent

Notice the use of the in-
itiglisation subroutine starting
at line 8000, 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.

“"MAKE A SELECT ION

o R ko o et A M
SO0 GG

ENGLISH TO HMORSE

menen

MORSE TOQ ENGLISH

PRINT "3 - TO END'
INPUT T

GO3SUB T=1000
SAOTO 4@

REM ENGLISH TO
SCROLL

SCROLL

RO L
"RINT
ROLL
CROLL
FRINT

SCROLL
PRINT THBE

MOQRSE

L

n
1100

"ENGLISH TO MORSE™

Lhin

"ENTER YOUR MESSARE,

"RPRESS HNELWLJIMWE'

HOAGETIEAAGREE 0

-

(1ol

W
THEM

NMENestZe-JuenNuneeeeee U

NMAFEERQUMUPRPREPQEEE R0 0~

G=1 TO LEN

Ws i1y <3 1@as

caTO

= 1 b [ e o = o 2 D e e e

]

“4E0RCAREROOEE

THEN GDOTD 1128

TO ENGLISH

NT "I WILL

Me=GEEEOEDHN-JN
DOJMNEOAASAEMNE
-
m
[
=
=

MO MO IOF = = 2

GIUVE wYaoau

A LE

2Q1S SCROLL
2020 PRINT MORSE , HHD Ll HRUE
THREE"™
c@2s SCROLLU
220 PRINT GUESSES TO LIIDORK QLT
HHAT IT (S
=038 SCROLL
2040 SCROLL
=@58 PRINT PRESS HWNEWLINE |LUIHFEN v
Ol ARE™
2055 SCROLL
;@ba PRINT TREB 2; "READY TO START
=878 IF INKEY S$="" THEN GoT -
2075 LET S=0 el i
2958 [&F 3237940
=28+ INT |

%i?g ECPDLL BRMND32R)

R o T
() IMNT LHHAT LETTER DOES s L
3138 samar-
= NT TREB 12, "REPRESENT?"
2140 FOR H=1 TO = it
@;EB INPUT K%
g‘éﬁ@ IF CODE (Ks$)=J THEN cOTO 22
=
2178 SCROLL
2175 SCROLL
%16@ IF H<«3 THEHN PRINT "ND, TBY
RHGAIMN"
%19@_1F H=3 THEN PRINT Cst )" &
EPRESENTS " CHR% (J)
=@ NEXT H
2210 G0TO 2250
==22@ SCROLL
ééSﬁ PRINT “"YES5, YOU ARE RIGHT"
2240 LET S=5+1
==25a SCROLL
2E2SE SCROLL
Z226@ PRINT "YOUR SCORE I> i I
U OF “.; 2
2265 SCROLL
2278 S5CROLL
=28 FPRINT
ﬁ"ﬁﬁ i E

=20 *RDLL
= 3Q8 CROLL
231 HEKT z
=== RETURHKN
Qe STOP
SOAG FRST
-:"'_1'35 LET .;:'E:”r == s s = = = o = &
ll_li-_l_I*'i-J*.Ij:'“__.-.f’_f_-F-J_" P
g omm =y, m—m g ey mH s =sFr e s F=Fa s~
e =R mmRm, g mh=m, mm——-, ,®®
@10 DIM C$H(64,5)
20 FOR B=338 TO B4
AD3ZIA LET Be=""
4@ FOR C=1 TO S
gP4S IF AS(l) ="z2" THEN GOTO Q23@
SP5S@ LET BS$=B$+RA%(1l}
I LET A$s=A%s(2 TO 1}
SIATA NMEXT C
SRS8d LET CsiB)=B%
QP8BS LET A%s=R%i=2 TO )
SB2@ NEXT B
S1ee SLOW
S50 RETURN

ZX COMPUTING AUG/SEPT 1982
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WHAT CAN | DO WITH 1K? |
f vour answer is "'not much’ . then vou mus d the
NEW

WHAT CANIDO WITH 16K?

ZX81 PAYROLL

Probably the best ZX proagram ever writter
SErious DusiINess user

Cassette (only) £12.66inc VAT
Manual (only) £2.00

Cassetie & Manual £14.50 inc VA

ALSO AVAILABLE FOR PET (32K) &

V&H Computer Services
182¢c Kingston Rd.
Staines

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

-"1.', i:l||.- ations. RAM B |/( .,": rcuits ',_,I*:.r_’f.|'

ROM Routines., Hints and Tips

What Can | Do with 1K?

The ZX80 Magic Book

Mastering Machine Code on your ZX81

>
| VISA

Y Diar 57 S i s |
D Dept Woawalowdale, Basid

Ve LA
Essex SS1665JG T

12681 411125 (MON-FR

| CIMEDAL

IZX COMPUTING AUG/SEPT 1982

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
® Ovwver 1000 references possible in 16K RAN
® Up 10 5/ characters of text generated Fit

:r-r- f §
® Ing | 14 il or |
® Fast and powerful mach cooed search pr Jiire
® Minimum ke roke data iry proced

. e e :
. VI @ 1Sy ESrale a [}
® Docun f th i y 3 !

1I1 I'..I '
® |ncludes d {rat f ZX81 Te]

rafarar

S prog 8 DSl St [ AT 1116 I

nhe LA8]1 and s availlable e | 5 are re ers
by mail order dire from cursel

Price £9.95 incl. VAT

Video Software Ltd
Plus £0.55 P& P

Stone Lane Kinver
Stourbridge
West Midlands DY7 6EQ

Send large SAE for
our full cataloague
of software
products.

SECOND FOUNDATION
ZX81 SOFTWARE

ALL OUR SOFTWARE
IS ON CASSETTE AND DELIVEREDBY RETURN

COMPUTATUNE TURNS THE 1K ZXB1 INTO A
OME 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-Shool
AND Pop, EXCELLENT VALUE - £3.90

ARCADE PACK

FOUR 16K GAMES ON ONE
CASSETTE Surround, Tank-Shool, Spider Chase
AND Tenpin Bowling £3.90

VARIED GAME PACK FOUR 16K GAMES
Jaywalker, Car- Crash, Smargana AND Fox and
CAR-CRASH 15 MACHINE CODE AND
£3.90

Hounds
WORTH £3.90 ALONE'! ALL FOUR GAMES

[OLINKA - 16K USE YOUR ZXB81 AS A CHESS
GAME RECORDER. FEATURES TOO NUMEROUS
TO MENTION © £3.90

G.C.E. EXAMS 180 MIN. EXAM IN O LEVEL
PHYSICS OR MATHS - GIVES GRADE AND
DETAILED REVISION PROGRAMME - £3.00EACH

Prices are inclus).ve (Overseas add £1.00 PRP)

Send sae for details, or chegue with order o
SECOMND FOUMDATION, 22 Bramber
Belgrave, Tamworth, Staffs. B77 2LL




Start Here R TR IR A RN

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
The Gateway Guide to the

_ZX80 and the ZX81
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 zX Spectrum, and
most of it to the ZX80.

First
steps

ZX

40 ZX COMPUTING AUG/SEPT 1982
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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
press the NEWLINE/RETURN
ke

| suggest you make a habit of
saving each program three times
ina row, on a C-12 or C-15 lie
computer) cassette, and that
¥You only put one program on
gach side of a tape. Label the
tapa clearly with the load name
lie. with ROCKET in this casa),

IX COMPUTING AUG/SEPT 1982

Although it may seem wasteful
1o 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
yvou want! will more than com
pensate for using more cassettes
than is strictly necessary. The
program 15 recorded three times
just in case the tape gets dam
aged at some point, or you
accidentally erase part of the
program, or a5 sometimes

happens one recording of
the program refuses to load
properly

You should clean the

racorder's heads frequently us

ing liguid (not a tape cleaner
fibbon in a cassette) 1o 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 1o

display large numbeérs 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 wvariable (A)
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 you were
right.




moving ahead with
ZX software

HEXCHESS

ZX CHESS & ADVENTURES

PROGRAMS FOR THE ZX81/80 INCLUDING

ZX-FORTH Full Implementation of forth on the ZX. forth
runs 10 1o 26 times faster than BASIC

BUG — BYTE RAM PACK ~Simplicity of BASIC with the speed of

16K~  £20.50 o webbie croblems
32K £42.95 1 Year Guarantess on sach Aam Pack. Simply
64K — £65.95 the best you can buy. Immadiate dellvery
1K ZXCHESS! We didn't think it was possible but this
£2.95 actuslly plays sgsinst you. Two opening
movas
Exciting machine code games with instant
ADVENTUHE’S mesponse. choose from the range belorwy. YOu
AD"O“ENTUHE Ar find yoursell stranded on an alien planat
Eﬁm Can you reach your ship and escape’
In @ jungle cleanng you come across an Inca
ADVENTURE FBI temple. Y ou must break in, collect treasure and
£7.00 escape alnve, Beware Includes a casselte save

g+ Fadial)]

You are unfortunate enough 10 be drawn 10
an ahen cruser Can you reach the control room
ard free yoursell or will they get you first?

Includes a cassatie save rouling

GALAXIANS £3.95
All the features of the arcade game in a fast machine code program
Swooping atackess, explosons and parsonalised SConng
ZXBUG £7.00
A3 int and disassemnbler, allows access 1o registens
and search through and modidy memory, with cassatte noutnes

Tool Kit (Programmers) £5.95

at 9 New Functions to the ZXB1 Commands making
programming easier.

ADVENTURE 'C’
£8.00

mMEching code 100

KEMPSTON (MICRO)
ELECTRONICS

introducing the

ZX81
KLIK-KEYBOARD

This is a full, forty key, moving keyboard that fits in
the recess left after pesling 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

® Elegent design with two colour legends.

The fully built keyboard requires ABSOLUTELY NO
SOLDERING. as the keyboard is supplied with
flexible connectors which simply plug into the
existing sockets.

Alternatively, the keyboard is available as an
easy to build kit at a considerable saving in cost.

Other ZX81 products available include a user port
with 16 1/0 lines at £16.50 built, keyboard bleeper
which fits inside the case at £8.95 built and a repeat
key kit at £3.95.

Proprietor A. Pandaal B.Sc. P.G. cert. Ed.

48

TWO GREAT ZX81
16K CHESS GAMES
ZXCHESS (EMHANCED)

®'Written totally in machine code

@ Full graphic display of Chess board

® 5ix levels of play; Two play within competition tme hmits

®Option to play Black or White

®Plays all legal moves including castling and en-passant

® Cassette routines for saving unfinished game and returning to
later

® Displays moves of game on screen or printer for analysis

®Print a copy of the Chess board onio the printer

®Board can be s&t up In any PDOSITION, YOU Can aven Swap sides
midgame

®Clear whole board with ong command: for end game analysis

£6.50

ZHEHEES “ We believe the strongest ZXB1 Chess game as
no othar has beaten it!
®A|l the features of ZXCHESS plus
®32 opaning moves
®Saven levals of difficulty
limits.
® A move is suggested by the ZXB1 if wanted

jsing tha OS5 CHRS Board

£9.95

FOUR play within compeatition time

@ Optional Full Graphic versior

2 copies supplied on cassette with full instructions
Cheques and postal orders payable to

|

| ' ARTIC COMPUTING mmm

396 JAMES RECKITT AVENUE.

HULL HU8 0JA X

LTD Dept AST

_—— e — —

1
Datea S— I

| Your Name and Address _ — |
= I
| —— —— |
| Quantity Description Unit Price |Amount |
ZX81 Keyboard kit 2 50 |

ZX81 Keyboard assembled | 26 00 |

Sub total I

Carriage LY I

Total due l

|

|

I

|

J

Chaquea/P.0. made payable to

I Kempaton Electronics

| 80 Adamson Court Hiligrounds Rd
Kempsaton, Bedford, MKAZ BO2

! Allow 14 days delivery.

e
—————————————————————
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Graphics

The PLOT thickens

The IF... THEN...ELSE is a very
useful variation on IF. The com-
putar can be programmad 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 IF...THEN...
ELSE to produce some very in-
teresting graphs. You simply
enter the function you would
like graphed in line 55. This is
not the most efficient method
of programming on the ZX
computers, but it is useful as a

mnII
(.~

[
I:r ! b . W s

LU L L

I ZHLGIMDD
ey T = i

-

FOR X==1@ TO 1@
=Y = X - —

FRINT ("Q"
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s

JMAE Bl Gl
D

CO00 GGG
z
m
o
_,.*
Lt
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b s e e

HEXT *r
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2.7.85.2.1

B a TS

el lutnlnluinls el
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Q00200000630
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HFH-FPLOTTE
! FR

=
AND K>=.5)

®

-

-

LO02000000 . . .. ..

L2020 00 . . . . .«
-BROLODBAB: . - - . -

-

22020020000 . .
Q0@ Q00a. .
SeD.1.1:.3.5.7

Many dialects of BASIC include an
ELSE option, used in the statement
IF...THEN... ELSE. There is no such
function in ZX BASIC, but the
computer’s logic can be used to
emulate this. wilton J. Faberge
shows you how.

means of demonstrating the
IF...THEN...ELSE substitution
As the program

runs, it

B
BERGE

]

SJORE OGN RSEDWERR-JdE

T
I I

111
=0
o

TEEE
-4 D Din
sz_nmrl
Do
Z

uh

»
100G

|

e 13 G0~ 0 1 o ) 1 50 P 8 £

® §F & @& ® & & a2 @
L

_ N

LI

(T

vl dle3:5.7

egvaluates K each time it comes
toline 55, Line 70 looks at the
value of K and prints a zero if K

L]

L

@
[]

JOVUT & L) s 8 s L L

=0

# & @& 8 @ & & & F @

(Y #X) =X X *

GRERTER
FROM PREVIOUS EXAHPLE

DI~ JONeLdN-OrRruleN-]00 S

Eom o oW B oW W @
r_lnq,q.--tn
@ ® % § ® @

D
(s o & s = & ¢ =
E
il
.
in
PV L YN ara0ai

W]

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 “'Q"" 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 symbol in line 70, and
then create a few of your own
It is likely that you'll have to
change the scaling for certain
functions

R ol
i:it:..::.;'.'::::.:.:i:::_-'::

EEERERER

-----
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Construction

Adiding a numeric
kevpad

If your ZX81 is emplore_d 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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Bit 7 Bit 6

In order to make the ZXB1
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/OUTPUT port, this con-
sists of one or several chips
which will store any data sent
to it 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 ZXB1 puts out two
signals NOT WRITE (WR) and
NOT READ (RD). The fact that
either of these signals is at O
volts (Binary Q), 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 AQ-A15 contain this
number when the ZX81 wants
to talk to your port.

There are several com-
panies which produce IN-
PUT/QUTPUT ports for the
ZXB1, 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 0
volts ALL memory is switched
off the memory map and

IX COMPUTING AUG/SEPT 1982
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Bit 3 Bit 2

Bit 1 Bit 0
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be :p7 :bs :bo b2 b
A12 [ [ [ T | SHET
AB \
replaced by locations comma. No matter what All the rest of the eight bits

numbered 0-255. Thus on IN-
PUT/OUTPUT signals only AD-
DRESS lines AO-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 MAFPED 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 ZXB1 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 16396
POKE 16396,255

PEEK returns the number
between 0 and 255 (the max-
imum number of combinations
available from B8 bits). POKE
puts a number between O and
2565, which is after the com-
ma, into the Ilocation in
memory which is bafore the

1 2
Number 28 Bit 5=1
16
12
-8 Bit 3=1

method you use, you can only
put in a number between 0 and
255, This is because we only
have B bits (1's or O'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
2x2x 2 or 8. If it is Binary
0(0), then it represents exactly
that 0. 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 & Binary 1 in this bit.
Then do it again until you
reach 0.

3 4

4 Bit 2=1
4

?

Number 28 = 00101100

must therefore be O's.

The ZX81 keyboard is a
matrix of switches which each
connect ONE address line and
OMNE 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-
quired. If you use number kays
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
prassed.

The best type of key swit-
ches to use are those with a
ramovable clear plastic top.
You can then place a piece of
paper under the covers, on
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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,
0O 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 (=},
SHIFT 6(4), 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 (1-58) and A12(6-0). We
also need ALL of the
(KJEY(BJOARD-(DIATA lines
(inputs to the computer)
KBDO—KEBDA4.

The keyboard port KBDO-4
is addressed by the ZX81
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 AOD is at
Binary 0, the IOREQ and the
WR are Binary O.

The upper eight address
lines (AB-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

LILALRLALRL AR ARARAANY

ZX81
PRINTED CIRCUIT
BOARD
CUT SLOT
HERE | T
A8 | ;
— K 4
A11 ‘ KBDO BD
A12
[ QUANTITY : COMPONENT
11 ' KEYBOARD 'PUSH-TO-MAKE' SWITCHES
?_ 8 | PIECES OF WIRE 18 INCHES LONG

1

the data lines.

If you turn the Z2X81 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-cul 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-

BOX

4 ' 6
| ) e
7 ‘ > |
SHIFT I NN

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 ZXB1'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 ZXB1. 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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1 Pig Latin Generator
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This 1K program wuses the i@ REM PIG-LRATIN
TEaCh 'fOl.lr ZXB"I ZX81's 'slicing’ technique on Z@& REM «(C1 HFHE HE@EE‘DEHNG”
. strnngs to turn Enghsh text, 1 ¥ s _ HE L -
tn !:.preak Pig Wr“f-'?‘- you En'{r;-r Ghéjwum at a 48 PRINT “"ENTER YOLR MESSRIE.
Latin’ with this e e P Lot Ones “HORD BY WORD™
i o Mt S 4S5 PRINT “"ENTER & TO END"
amus “g ﬂrﬂgram you've run it a few times, try to a7 :;,nq INT .
b? Hans write a 'plg Latin translator’ to ::G Ii'fF‘L]T =T
decipher the Pig Latin messages == TF Ag="8%" THEN STOP
Beerbernﬂﬂ. given here back into English. ,3”3 LET RS=RS$(2 TO ) +R$il1)+"P
Note that line BO starts a new 7@ PRINMNT A%
print line at random, to stop 38 IF RMNL:>.7 THEN PRINT
words wrapping around. 2@ GOTOD S
T 1= ESSAGE GUNCEDRA
e ORC = HH OING =1 oTa
T £ TO ENC aca =aa
B MHEaa
s IJITAT IONIA
i RUOMFA
il =k INGPA IA MAA OINGGA
EHA AIDSA
TR RS HDARAA EHA ENTWA
E 1 iDRAR OSR § SR LLAR FOR IR
= A ETER
i MNAR BMIA
AIN-FRAMEMA ANTCA
.EPA "|____I.‘_'UF_E»F- HISTA =TA LJEEEEHE\-E‘H”“
i IRE IGNFF 3 FOA UCHSA TUMNINGER
HGURGELA UTEBAR OUYR OHPLEXITYCA 2AA HISTA xX81ZAa MEOA
-‘T:n _;"j KA IFFERENMNTLYDR oA
JLY' R
a IDERSTANDUA HATUA
HETA IFTEENMTHFA FOA ULYJA IA
BESIDENTRA HA AY IMGSA
I <OMNR ROA ODA IA AUVEHA OTA RAOVEPA TIA

ZX81 SOFTWARE

TAPES

X Adveniure Tape 1 £5.00
Greedy CGulch, Pharachs Tomb, Magic Mountain. Three mind-boggling
Adventures, “'Undoubltedly the best value [or money of all the Adventures |
have seen o far"® — Sinclar User, May 1982, 16K RAM required
The Nowolnik Puzzle & Other Diversions £5.00
The Purzle i+ a totally Figir al concept In Compuler game Superb graphics,

L ules and 5 levels of difficulty make it a challenge for all, Also mclude

e . a last m/c imnteractive game, and “"Tenpin®, a full bowling
alley simula 6K RAM reguired

BOOKS
Ihe ZX81 Pocket Book £5.05
1 36pp of programs, articles, useful subroutines, plus a complete guide on how
I creale your (Two of those on the tape above are hased or
1e book). “'Strongly recommended™ Your

Atom Business £6.5 I
I'welve programs for the expands Acorn Atom wies graph,. nominal ledger I l
pluz much more
2 XE] Pocket Rook Cassette E5 ()
ALtom Business Cassetie ER.62

Mail order: PHIPPS ASSOMCIATES
Mail Order Depi
P East Street, Epsom, Surrey KT17 1EA
Prives inclade UK PEP. & VAT on LEps.
Phone Access) Barclaveard orders: Epsom 21215 24hms

NEW MODELS
| FULL KEYBOARD
AND PRINTER

MODELS
AVAILABLE

\

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.

. .18 a stylish and

Pater Furlong Products Unit 5, South Coast Road,
Industrial Estate, Paacehaven, Sussex

Tal: (07914) B1637.




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

112100/19/7E/FEBO/200B
2AB8240/3AB540/ED44/328B5640
/010000/7E/FEOB/2009/03/

BREAKING OUT

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

the challenge of de\reloping a 10 POKE 16418,0
FREAKOUT program ‘From t e 30 LETB=23
information in Toni’'s article. 40 PRINT 32 inverse spaces””

50

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

60 same as 50
70 PRINT "inverse space, 30 graphic H, inverse space’’
The program uses the full 24 automatically bounce off gg Eggﬁ 351?11_30 18
lines of the screen; line 10 these. It can be moved right or 100 same as 50
enables this. The main problem left by keys B and b respective- 110 NEXT |
was testing to see if the ball ly. If all the bricks are cleared 120 LET BP =200
was lost. However, eventually then the playeris givenabonus 130 same as 70
the following solution was ball and a new screenissetup. 140 LETS=0
found: The machine code remains 150 LETP=15
The very bottom line of the wunchanged and can be loaded 160 LET M =PEEK 16396 + 256°*PEEK 16397

screen is filled with the intothe REM statement before 170 LET X=M +BP

character used for the bricks. the BASIC program is entered. 180 POKE 16514,X — 256*INT (X/256)
Line 210 then tests to see The BASIC itself actually slows 4 90 POKE 16515, INT (X/256)

whether or not the ballislostby down the ball to a playablerate 200 LET A=USR 16518

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

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.

210

220
230
240

THEN GOTO 300

ANDP>1)

IFA=1THENLETS=5+1
PRINT AT 21,P; 'space, 3 inverse spaces, space”’
LETP=P+ (INKEYS =""B" AND P< 286)

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

(INKEYS ="'§"

ball is lost. If the position of the Inthe articlein the lastissue, 250 IFS=60 THEN GOTO 400
ball is less than its starting ad- Toni gave a BASIC routine for 260 GOTO 200
dress thenitmusthave hitage- loading machine code, taken 1300 FORI=1TO 75
nuine brick, so 1isaddedtothe from the book Mastering 310 NEXTI
score, _ Machine Code on the ZX817. 320 LETTS=TS+S
The bat is made of three in- 330 LETB=B-1
verse spaces, since the ball will This is the routine: 340 LETBP=BP+INT (10*RND + 1}
350 PRINT AT 21,P;"'b spaces”’
360 IFB=0 THEN GOTO 130

10 INPUT X 1 REM 123456789012345678 370 PRINT AT 8,6; 'YOU SCORED *":TS:"* POINTS"’
20 LETA$="""" 9012345678901234566 380 STOP
30 IFAS=""""THEN INPUT AS 789012345678901234 400 FORI=1TO 10
40 IF As =""S" THEN STOP 5678901231234566789 410 FORJ=1TO 5
50 POKE X.16*CODE AS$ + 012345678901234567 0

CODE A$(2) -476 890123200 420 NEXTJ B By
60 LETX=X+1 N RUN th 430 PRINT AT 10,10;”BONUS BALL
70 LET A$ =A$(3 TO) note W IR the program and ;. 440 FORJ=1 TOB

there is nothing between g:t,tn:wﬁn%w;l"ﬂ (counting "'/ 450 NEXT J

"TO'" and )" . 460 PRINT AT 10.10;"BONUS BALL"
B0 GOTO 30 470 NEXTI

16516/0101/2A8240/3600/ 480 LETTS=TS+S
: 3AB8440/3D/2002/23/23/2BITE/ o

Above this, you need the Fgg0/200B/2AB240/4AB440 490 LETB=B+1
following REM statement to ED44/328440/228240/3A8540 500 CLS
hold the machine code: f3D/2006/11DFFF/19/1804/ 510 GOTO 40

e e T e e e R S T

WORDSQUARE

This program is of the ""word-
search’’ variaty 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 axten-
sive use of the “'print at"’ state-
ment. This means it would re-
quire a lot of modification to run

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 ro 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

50 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.

e e e T e T T e e e —
62
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Lines 390 to 480single step
through the word, fitting each
character into the square and
storing its co-ordinates fem-
porarily in the 2 dimensional ar-
ray K. If the word runs off the
square when the co-ordinates
are incremented by the
displacement, or the chosen
co-ordinates are already filled
by an unsuitable letter from
another word, the current word
is started again with new X, Y,
Z and W variables. Only when
the current word has been com-
pletely fitted in will its
characters be entered in the
final array and be printed to the
screen by lines 490 to 540.

Lines 560 to 650 fill all the
vacant spaces on the grid with
random letters. If you do not
wish to see the words as they
are fitted into the grid, you can
specify this at the start. The
program will then only print in
the words as it generates the
random letters.

Lines 700 to 750 will show
you the positions of the words
when you get bored looking for
them by inversing them on the
sguare when requested to do
50,

There is also a visual indica-
tion of the progress made on
each word as the program is
running.

Variables used
il Simple numerical variables

A — number of words in the
list.

D - size of the square
(length of longest word

X coordinate

Y coordinate
displacement to X
coordinate
displacement to Y
coordinate

s N<Xx
||

i} Simple string variables

B$ — longest word

D$ — current word input

J$ — current word in square

P$ — random letter

R$ — set for secret
generation of square

Qs — set for printing of

answers
iii) Numerical arrays

K — temporary store of
coordinates

iv) String arrays

CS — list of words
H% — store for final positions
for each letter

All other variables are the con-
trol variables for loops involved
in input of word lists, printing to
”‘IE screen oOr arrays or
character fitting.

The longest word in the list
should have no more than 18
letters or the grid will not fit on-
to the screen. About 20 words
of varying length can be fitted in
about 5-10 minutes. A longer
list of words can resultin a very
frustrating wait.

It is a good idea to enter the
words in descending order of
length as this will speed up
operation. The program is
fascinating to watch in opera-

plus 2} tion, so run it in SLOW.
L BN yomosgueRE.
= M
1@ gEINT "IF YOU DO NOT WISH T
= 2 )
] EEEPRINT “THE ANSWER: THEN ENT
tpaa ERINT “NOW. OTHERILWIAEF PRESS
HNE EE¥HRI INKE":"$
%a IF R$="" THEN GOTO 4@
ig EE%NT AT @,10; "WORDSOLPRE "
2@ PRINT AT 19,@; "HOM MANY LINOR
d'-. :‘H
" Ta@ INPUT A -
ng PRINT AT 19,@; "ENTER LONRES
T WORD"

110 INPUT

=% -
120 DIM C$ (A, LEN BS)
13@ LET E!II‘I—ES

14@ FOR C=2 TO

(=
1S@ PRINT AT 19,0;

“ENTER WORD N

“1B6 INPUT O
1650 =
179 IF LEN D$>LEN B$ THEN R0TN
150

18@ LET Cs$(C)=Ds

130 NEXT C

199 REH NEXT LINE CONTRINS 22

SPACES
200 PRINT AT 18,@;"
219 LET D=LEN B$#+2

R ST G4 P00 S

@ FOR E=1
@ FOR F=1
24@ PRINT AT
o850 NENXT F
260 NEXT

E-Eﬂ
293

W

Jomn

i
]
a

+1
+1

Led i £ Ll LB

neanE

068500
r
m .
_4
M
]
z
-
Iu‘-—-'—-w

EN GOTD 33

o

i J_ I

i madnch =

=

ALUNTE
THEN GOTO 4380

x

wHNTD HETHADTMOHH
Nn-4Z4ZIX

Y¢1 0OR Y>»D
PACE IN BLDOTE

=" "y AND [N
THEN SOTH 22

Ein-Z

edppepeIRWWOW
T Wil Do~
e

~-EDMMeEOAeIDNEGeS
DO+ + =X M-+

-0Z
=My <X moesr

B
E
wI-HZOD

I X

-1; CHREx YCONE

O LEN Js$
(= SFRCE IN QLOTE

s0TD S4@
A JE (M)

Eﬂ
T A

Mg
W=0

T
)

=
=

L0 6660
T ib
I
-
Z
o
I
-

nen
LR

REM 15 SPACES IN NEXT LINE

PRINT AT 19,0;

FOR N=1 TO D
FOR P=1 _TO D
REM SINGLE SPACE JIN MIOTF
KS IN NEXT LINE
IF NOT HS(N.P) =" THEN GOT
@
iBRND 28 +3

LET P$=CHRS$

PRINT AT N,F;Ps$
GOTD 640

PRINT AT N,P,H$IN.P)
NEXT P
NEXT N
PRINT AT 19,1@;"FIN
PRINT AT 20,2, "PRES
R ANSUERS™

LET O&=INKEYS$

IF @%="" THEN GOTO
FOR N=1 TO D

FOR P=1 TO D

218 REN SINGLE SPACE IN OUOTE
MARKS IN NEXT LINE
720 IF HS(N,.P) =" “ THEN GOTQ 74

tnan
thih

mI e
QUOIDTNES @0

( INT

JOHED"
S BNY KE

S¥al

oJ =Jiln

pammﬂumm&wMP SMnDam-J

CeOOOGEOIReG

a
73

MNLF
T4
TS

@ ER%HT AT N.P,CHESs CONOF HEI
P +1Z230

@ NEXT F

@ NEXT N

: ;
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"Without gquestion the finest machine code games available

‘7\/: l [ELL

XGRS

J.K.GREYE SOFTWARE

TLICNCHITCN TN COCTHIOOE
L-CLH (NN ‘n_uL J' winsec |

n':lr,.",”/ LN, ROWLAND Product !".1.||',|-._|--r for W.H. SMITH
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PHG!AHI.‘I' THE BEST VALUE Tk TAPE AVAILABLE.

We've dore o Th Qarmes which some of ' ety

sgured 16a 1o d

GAMESTAPE 2 fow 106 ____ = oy [1 u

*ETARRAGHTER Superh machine code Space Batte Se

:,..1:-- s & bBackground of Pesnkling stars, wath  §lor

Explcmnns ! an bl B enery

PYTLAMID Can vy mowe the Pyramed? Mahe a mistake and
1wl 3. 21 A Thankers garme

ARTIET The utimats Lyrmphs Dessgrees aed B Dire W

Meamooes SAVE COPY R

UBDUT CLS sk

GAMESTAPE 1 for 18K
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ZX81 M.C.
16K
SOFTWARE |

ZXC ARCADE PLUS PACK:

SLOT — A graphical simulation of a fruit
machine. With Hold and Nudge features.
BREAKOUT + SUPER PROGRESSIVE BREAKOUT
DODGEMS — with increasing difficulty. Can you
evade the computer cars and clear all the dots. I

LIFE — On a maximum B4x48 screen grid
Send cheque, postal arder far £7.95 to:

A. READMAN
SOFTWARE,

16 South Row, Eldon, Biship Auckland, Go. Durham
DL14 BUT |
Mail order only, trade enquiries welcome

LURITE
EFF ICIENT

&

BASIC

Improve your ZX BASIC programming skills with
this new book

Assumes knowledge of the Sinclair ZX81 BASIC
manual only.

— Covers many techniques for spesad, space saving
and “"good practice”

= llustrated by over 25 usaful and enjoyabla
programs, demonstrating the rules described, whila
making the most effective use of 1K.

— Many of the principles listed are of more genaral
application, most particularly to ZX SPECTRUM
Basic.

— Send £3to:
Ivor Killerbita,
10, Elson Road.
Formby,
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-
ferant markets to some extant,
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 forin
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 mantion 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
mamory 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 reflacted the drop in the cost
of electronic components over
the last two years,

Now there are at least a
dozen 16¥ RAM packs for the
ZX81 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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RAM,

sweet

RAOAM

In this review, Tim
Langdell from West
Dulwich looks at a
number of RAM packs
and assesses their value
for the ZX81 owner.

black plastic box with a gold
plated edge connector pro-
truding from the bottom. It is
simple to slot into the rear of the
Z2X81 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 RAMSs 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
emptly space

Memotech pioneered the 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
ZXB1 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 ZXB1, and therefora
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. Itis thus quite easy to add
more hardware on. Like all the
other 16K RAM packs (with the
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 Vand 12 V
supply. Makers had thus been
waiting for the new B4K-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 memory|

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 wversion has four
switches visible in its rear
which allow you to switch out
the area between 8K 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
ZXB81 (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 To run the machine, pro-
vided the BASIC and so on.
Therefore the very biggest add
on memory 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 bigger!
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 |/O ports. Only the
Memotech allows you to add
something between BK 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
ZX81 with aribbon cable and is
contained inside a black plastic
covered aluminium box. Thare
is a switch on the outside of the
box to switch in and out the
monitor 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 waell
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
aver 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 very low price of
£19.95, undercutting the
cheapest other RAMs by up to
E£10. It comes in a black plastic

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 'no
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 see
Plessis use a foam strip t0
reduce the chance of wobble,
but that being said | had no pro-
blems with programs crashing
gither due to wobble o
overheating.

In terms of value for money
the Plessis must take the prize,
although by the time this
review appears no doubt other
ARAMs 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 E20.
Sinclair have just brought the
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 others and
makes an annoying buzzing
sound. The Downsway 16K
RAM is a very neat, small one
and fits very firmly onto the
ZXB1. It is 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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Bulls’ to pre-computer
vaterans) where the player has
10 guess a four-digit number.
They've done well to fit it into
1K, and | found it quite hard
since my usual strategy doesn't
#pply 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 made!

Of the graphics games, KL-
INGONS and ASTEROIDS are
pretty much the same program;
Y oumove your ship left or right,
and the opposition scroll steadi-
ly up towards you. The dif-
ference (1) is that you have to hit
the Klingons, but miss the
Asteroids. UFO has another
twist. The flying saucers stay
put, while your laser base
speeds automatically from left
to right, and you have 10 judge

the correct moment to fire a
missile. Similarly with
BOMBER. 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
to 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
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Software

The team from Macronics at & re-
cent computer show. They are
(from Jeft] Ken Macdonald, Ron
Bissell, Jamas Sreventon 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 ZXB81 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.

&
X

i

to brave the dangers of deepest ZX Space,

Always darin
t of Artic's Galaxians.

Jim Roba

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 mob 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 10 score as 'high’ as
90. | 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

takes on the mig

tape, and not a general fauit 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 '5" key moves you left,
8" mowves 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 gama.
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.
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If you've ever struggled with a personal or business
% decision — and who hasn’t? — you can appreciate the
\ power of DecisionMaster, the new decision-making
s computer software from Syntonic Software Corporation.
Decision-making is an important part of our lives. We're
faced with decisions on how to run our businesses, how to spend
our money, how to do our jobs, how to care for our families. In the
final analysis, it is our ability to moke good decisions that will
determine our happiness and success.
Yet most of us make the majority 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

“ individual — was designed to change all that. It gives you access to business’s most

Q 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 valve of money when making investment decisions. As a result it gives extraordinary

::‘l':rf_: power, accuracy and clarity to your decision-making process.

when Once you use DecisionMaster, you'll never make another decision without it! ERSICE £29.95

e the ISK

more SUPERSCRIPT

Jilliam Using your SUPERSCRIPT Modified SCRIPSIT* Word Processor and a compatible printer, you
;Exf_ can now underline, boldface, insert text during printout, slash zeros, set type pitch, subscript
- and, of course, superscript! You can even read your directory and kill files without ever leaving
olf as SCRIPSIT*. PRICE £25.00

DISK

MASTERDIRECTORY
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
ﬁw don’t know which one is which. Well cheer up MASTER DIRECTORY is here. The M.D. is a

tl 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
N search for name and ext search for free space. Store 5000 files or 320 disks.
2 Requires one disk drive. PRICE £21.00
& DISK
= SEND 75p FOR FULL CATALOGUE
= (Refundable against purchase)
:Es.- DEALER ENQUIRIES WELCOME
& ANGLO AMERICAN SOFTWARE
& 138a Stratford Road, Sparkhill
9%, Birmingham B11 1AG  021-771 2995
%‘} ALL PRICES INCLUDE VAT & POSTAGE
14 Hour andwering service
o= on 021-771 2995 for Access arden.
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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 Uncle Clive.

J. Calderwood of Ballymoney and Fred White from Borrowash, are
two 2X80 owners who believe the computer is far from past 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 ZX80. The object of "Seek
£ 10 oCCupy the same posinon
on the playing area as your op
ponent. The player moving onto
his opponent’'s position
awarded points depending
where on the playing area they
ara. For example the top of the
area s less valuable than the
bottom. The right is slightly
more va aluable than the left
Thea two playing positions are
sgt up at random in lines 55 1o
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
printea over these numbers
After each key is pressed
NMEWLINE must be pressed. The
number of squares a player can
move at a ume I15 hmited 1o a
maximum of 10. In fact it w
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 dunng any five
seconds there are just four
seconds during which input wi
be accepted. It is surpnsingly
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 wil
keep track of your movements
but will not print your position
you will need to remember it for
yourseif! This gives you the op-
portunity to attack your oppo-
nent from hiding.
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ZX80 Programs |

116 LET Zil) 0

117 NEXT |

118 FOR | 1 TO 10

120 INPUT Zi(l)

130 |IF PEEKi16414) .~ 200 THEN GOTO 150
135 IF Zil) 0 THEN GOTO 150

140 NEXT |

150 FOR | 17O 10

180 IF Z(l) = 5 THEN LET AIBI) AlB) - 1
185 IF Zil) B THEN LET AIB) AiB) + 20
180 IF 211} 7 THEN LET AI(BI AlB) - 20
200 IF Z(1) 6 THEN LET A(B) AlB) + 20
210 NEXT |

220 IF NOT Al1) Al2) THEN GOTO 250
230 LET Pi(B) PIB) + Al2)

235 CLS

240 GOTO 55

250 CLS

260 PRINT “

266 PRINT *."

270 FOR X =1T0O 10

275 FOR Y 1 TO 10

280 LET Z (201X -1)) + ¥ + §

285 IF NOT A1) Z AND NOT AIl2) Z THEN PRINT" =
290 IF Al Z THEN PRINT CHRS5(148);

300 IF Al2) Z THEN PRINT **=*:

310 NEXT Y

315 PRINT .

316  PRINT .

320 NEXT X

326 PRINT “.........

330 PRINT “SCORE":CHRS(148):P{1):""*":P{2)
350 LETB =B + 1

360 IFB .~ 2THEN LET B 1

370 GOTO 100

1eir
30
es
are
:5
5 PRINT “SEEK"
10 DIM Pi2)
20 DM Zi10)
X DIM AI2)
@ LETB =20
85 WO 5 RANDOMISE
h uses 5% FOR | 1to02
Seek" 60 LET All) RND(195)
asition 63 IF All) ~, 6 THEN GOTO 60
ur op 65 IF NOT ((All) - 6)/10= (((All} - G)/10)/2)*2 THEN
jonto GOTO 60
n is 0 IF Al1) Al2) THEN GOTO 60
nding B0 NEXTI
I they a0 GOTO 260
if the 115 FOR | 1TO 10
1 the
ghtly
Mars Landing enter units of burn up 1o six. In
IS are puts of seven or above are used
55 to to abort the landing, if you lose
utin From Borrowash, Derby. Fred vyour nerve. An input of 0 will
3 are Whittle sends us this program give you one unit of free fall. The
0x10 which also fits within the 1K on  units of burn are calculated in
sing a ZX80 terms of acceleration so an input
tbe- The screen shows the of, say, four is equivalent to four
fows spaceship landing with a twos, of 16 ones, hence high in
J8rs magnification effect when you puts save fuel, but beware of
S_IS_EE drop below 600 feet. You should  trying to save fuel, and entering
can 20 PRINT "MARS LANDING GAME"
o a 25 PRINT “TO LAND REDUCE BOTH SPEED AND HEIGHT
will TO . 20"
this 30 PRINT "HIT NEWLINE"
130. 3B  INPUT ES
1351 &0 CLS
han 42 LET A=10000
ow- & LET B=500
that & LETC=80
- B LET F=1
ond 680 LET Y =18-A/600
S 85 IF AN600 THEN LET Y=17 — A/35
five 70 IF A,~15000 THEN GO TO 215
our Ta FOR X=1TO Y
will B0 PRINT
gly B5 NEXT X
uts 9 PRINT ™ " AUHEIGHT A
put 9% PRINT ™ * "SPEED™:B
100 PRINT “ " iFUEL ":C
118 105 PRINT "l 'INPUT BURN 7"
15 115 INPUT D
de 120 CLS
will 125 IFD.”6 THEN GO TO 225
ns 130 IFD=0 AND A0 THEN GO TO 305
n, 133 IFD=*ANDF=2THEN GO TO 75
‘or 1 IF2*D.~C THEN GO TO 320
p- 145 IFB=0THEN LETB=1
0- 150 IFD.7(2*A)/ABSIB) AND NOT F=2 THEN GO TO 195
155 LETC=C 2°D
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&0 much you crash.

With experience, the 60 units
of fuel (line 46) will prove more
than adequate to both land and
take off again. Yes, you do have
to take off again.

The program will not allow
you 1o input more burn than you
have time left, use more fuel
than you've got, or free fall while

reaching a height of 15000. A
warning is given when you are
running out of fuel. You can on-
Iy land once. If you wamt to be
able to land more than once,
delete (AND NOT F equals 2) in
hine 180, but this will also mean
you cannot enter one to both
take off and land again in the
same move. Therefore, the only

landed. You leave orbit by effect is 1o reduce fuel
160 IF C~.0 THEN GO TO 320

166 LETD=D""2

170 LETB=B — 15*D

175 LET A=A B*D

180 IF AN20 AND B~.20 AND NOT F=2 THEN GO TO 275
185 IF A~.0 THEN GO TO 295

190 IF C~.20 THEN PRINT "FUEL LOW"

192 GO TO B0

195 PRINT “NOT ENOUGH TIME™

200 GOTO75

215 CLS

220 PRINT “¥YOU HAVE LEFT MARS ORBIT"
225 PRINT "ANOTHER GAME?"

230 INPUT GS%

236 |F G5="YES" THEN GO TO 40

245 PRINT “END OF GAME"

250 STOP

275 PRINT “LANDED NOW LEAVE"

280 LET F=2

284 LET A=0

286 LET B=0

290 GO TO75

295 PRINT “"CRASHED"

300 GO TO 225

30656 LETB=B+19

310 LET A=A B

3156 GO TO 180

320 PRINT “NOT ENOUGH FUEL"™

325 GOTO75

_——



Machine Code

If you have 16K, it will allow
you to load ZBO code from
various sources and disassem-
ble the code into understan-
dable form. Whean he was work-
ing on the program, Mike soon
discoverad that 1K would not
allow a full disassembler to be
written, which is not surprising.
Therefore, the program given
here does not print mnemonics,
but does group the code into

Separate instructions as

follows:

Address Coda Mnamonic
(not printed)

13D CD5200 CALL 0052

140 3E FF LDA . FFH

142 ca RET

The address of each separate
instruction 1s converted to Hex
and the code for one complete
instruction 1s then printed. This
renders the code into an easily
understood form

Program Design

The ZBO 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:

Tabla 1 Table 2
2 byte codes 3 byte codes
06 OE 10168 0111 21 22
1B1E 2026 2A 31 32 3A
28 2E 3036 C2C3C4 CA
3B IEC6CE CCCDD2D4
CED3IDEDB DADCEZ E4
DE E6 EE F6 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 10 be
decoded is POKEd intc address
16514, The USR routine then
examines this byte and com
pares it with each look up table

in turn using the powerful 280
CPIR instruction. If a true com
parison in Table 1 {two byte
codes) s found, the BC register
pair is loaded with the value 2
(Hex or decimal)l and the
machine code routine returns to
BASIC. With the ZXB81, 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 unlock 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 programRETs 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 wvalue and
prints out "W’ bytes of the code
to be disassembled. In this
‘disassembled’ formthe 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", This in-
dicates the first letter A after
the REM. (The codefor 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

86
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Machine Code

Figure 1. 01 1A00 LDBC.1A Length of table 2
USR Routina (Hex) 1E1A LDE 1A
19 ADD HL.DE Point HL at table 2
Code Mneamonic Commaeant EDB1 CPIR Look for a match
28 24 JRZ Jump match found
JA8240 LD A, (NN} Address of storage byte for code to be 1826 JR Jump no match
disassembled. Put byte into Q0000000 NOP X4 Work space
accumulator 01112122
210000 LD HL, 00 Clear HL 2A 31 32 3A
0s ADD HL.BC Loads HL with address of start of USR C2C3C4cCa
routine. CCCDD2D4 Table 2 3 byte op. codes
e | 1600 LD D, 00O Claar D DADCEZ2 E4
1E18 LDE,1B Hex EAECF2 F4
18 ADD HL,DE Point HL at start of table 1 FA FC
011900 LD BC, 19 Hex Length of table 1 00000000 NOP X 4 Work space
ED B1 CPIR Look for a match in table 1 010300 LD BC.03 Value of USR
2825 JRZ Jump if match found ca RET Return to BASIC
1827 JR Jump no mateh 010300 LDBC.,03 Length of table 3
00000000 NOP X 4 Work space 1E 18 LDE,18
QBOE 1016 19 ADD HL,DE Point HL at table 3
181E 20 26 EDB1 CPIR Look for match
ZB2E 3036 280D JRZ Jump match found
JB3ECG6CH 1B OF JR Jump no match
CED3DEDB Table 1 Two byte op. codes 00000000 NOP X4 Work space
DEEG EE FB DDEDFD Tabla 3 4 byte op. codes
FE 00000000 NOP X4 Work space
00000000 NOP X 6 Work space 010400 LD BC.04 Value of USR
0000 c8 RET Raturn to BASIC
010200 LD BC,02 Value of USR 010100 LD BC,01 Value of USR (1 byte code]
co RET Retum to BASIC Cc9 RET Return to BASIC
e e e e e e T e e e e S L T
Figure 2. 90 LETWV = V+1 Figura 3. 50 IF AS = "N THEN GOTO 80
BASIC Program 100 NEXT J B0 IFAS = R THEN GOTO 120
110 INPUT A Machine Code Loader 70 POKE A 1. VAL AS
“DISASS" 120 IFAS =" " THEN GOTO 22 80 GOTO 15
! REM “"MACHINE CODE" 130 IFAS = "N THEN GOTO 20 1 REM (150 letter As) 80 INPUT A
10 PRINT “DEC. ADD.?" 140 GOTO 110 10 LETA = 16514 100 GOTO 15
16 LETT 16520 900 DIM Zi4) 16 CLS 120 CLS
20 INPUT V 905 LETS 1 20 PRINT A" "":PEEK A 125 FAST
22 LETA =V 910 LET X = INTIA/16) 25 LETA = A+1 130 LETV = USRIA)
—_ 23 LETZ = 1 920 LETY A-168"X 30 INPUT AS 136 LET A A 1
— 24 CLS 930 LET Z2i5-5) INTIY + 28) 40 IFAS = " " THENGOTO 15 140 GOTO 15
25 PRINT “"ADD CODE"’ 940 LETS =S5+
26 GOSUB 900 950 LETA = X T ey — TSP —
40 POKET - 6, PEEK V 960 IF A>0 THEN GOTO 910 Figure 4 MACHINE CODE SOUTINE (DECIMAL)
50 LETW = USRT 970 FORI = 1TO 4 €8 13 by M P 2
60 FORJ =1TOW SB0 PRINT CHRS(ZI);
70 LET A = PEEK V 981 NEXTI A W 25 25 g1 25 g 237
B0 GOSUB 800 995 RETURN
77 W | g 'y i
T e ———— e ey e s i
s ol W 1€ 22 i 32
values POKEd into it. (With the program disassembles data ‘A # Ia | . 1A
ZX81, displaying the REM will tables as though they were pro- o "
not cause a system crash.) If gram and there is some am- #3 g6 211 N (s > I 238
you make an error entering the biguity surrounding the four '
code, simply press ‘‘N’' (for byte codes. However, for the = - L ¢¢ ¢ P2 @2 M Ly
new address] Newline, then most part, the program works
enter the address at which the extremely well, rendering ¢ ¢ ¢ 281 ™ ¢ i e
— mistake was made (followed by meaningless code into under- 3 S # &5 P <
Ed Newline). The correct value can  standable form. ; = E
then be typed in. The disassembler tends to ’ 1 e 1 -y 1
ter The machine code loader is be self aligning, ie if you jump v W W d %
30 now deleted (leave the REM into code at a data byte, rather . ' 5@ EA 18l 195 196 @2
he statement) in the normal way. thananop. byte, it tendstosort
it The BASIC program-shown in  out the programming logic after 20k gs 21 212 218 229 226 228
n- figure 2 is now entered. The about three presses of Newline o ficse BEoW s
]E‘]' operation is very simple; when and “tune in’ to the op. bytes. 3 36 2u2 2uL 258 L
; fun, the program requests the The disassembler has ’ . ool g4 T
d- decimal address in ROM or unravelled vast chunks of the e v ¢ 63 0 = P
e RAM at which disassembly ZXB81 ROM for the author and oy Ww 2L € 297 177 L 13
w should start. To test the pro- should be an invaluable pro-
m gram, start at 16520 and with gramming aid for machine code 2L 18 e & g0 ¢ 229 217
id each press of Newline, the pro- writers wusing only the 1K
Is gram will disassemble itself as machine and for whom, avail- 253 i o W W M L
e shown in figure 1. (Except able 4K or so, disassemblers : t <
e when itreaches the tables.) The  are not a practical proposition. 21 g1 1 PP 2
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THE BOOK YOU'VE

BEEN
WAITING
FOR!

Examines and explains

every function

on the ZX Spectrum

Just £6.95
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BOOK reviews

caring for
your 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.,
Y 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 National Usars’ Group,
s aimed squarely at the ZX

SIMPLE ELECTRONIC
PROJECTS
FOR THE LX8!

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
discoverad that the cost of the
book is minimal compared to
the savings in service calls it
produces.

Thae book is aimed pre-
dominantly at buyers of
business systems although
there is specific information
asimed sgquarely 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 sensait can
well bear repeating.

In a section headed ‘The
Computer Room', which tells
commercial operators of op-

The advice ondiscs does not
apply iyet] 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 working
with floppy discs: Protect each
new disketta: 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 axpert 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 ZX81. Author
Stephen Adams, well known
for his construction articles in
computer magazines, and for
his reviews of ZX add-ons, lists
85 computers (as well as the
ZX81) which can use the pro
jects. Well illustrated with cir-
cuit diagrams and photographs
(plus a few rogue photos of
Atoms, BBC Micros and MZ-
B80Ks) 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 inexpernienced eye, seem
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 monmitor; a unversal
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 [if 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 wuseful 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 Ssome
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 O 907583 11 2

Fifty BASIC
Exercises

Published by Sybex, this 2286-
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 1o
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
you improve your programms-
ing.

The 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

e — TN e ey e e T e et e T R
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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; calculationof a
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

fun on your computer, must
enhance vyour programming
ability.
Fifty BASIC Exercises, J. P.
Lamoitier, Sybex, 0-89588
056-3,

First Book of
Party Tricks for
the Z2X81 (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: Name the Day: Train:
Onger-Wonger; Weather; UFO,
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 SHOQOT, you are about to
take a penalty, and the goal
keeper is waiting for you. Press

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 ZXB81. The mostinteresting
thing about this program (apart
from the fact that yvou'd need to
be told what each symbol
represents, which is neither
surpnsing nNor important) 1s 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)l, 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 5" [move
leftland "'8"" Imove 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 s0 in his introduction, and
adds that if vou are in this situa-
tion you are not alone
y most paople in your circle
of acquaintances are (also) like-
ly to be, atleast, alittle 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 compuiters, In
cluding discussing the exact
meaning of the word
‘intelligence’ when applied 1o

computer but is thinking o
buying one, and reviews |
number of small systems, in
cluding the TRS-BO and the
Atan 400, to show which ap
plications each machine bes
Supports

You'll find it an interastirg
book, not least for the pro
grams (such things as a
anthmetic quiz program, and i
bubble sort) but for the owver
view of the personal compute
market the book provides.
Personal Computers Hand
book, Walter Buchsbaum
Howard W Sams and Co,, ISBM
0-672-21724-4,

The Explorers
Guide to the ZX81

Written by Mike Lord, guiding

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 a result of what it 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.

machines, and whether a com-
puter can be 'smarter’ than a
person or display ‘talent’.

This matter firmly deait
with, the book goes on 1o
describe ‘what computers real
ly do’, leading through a discus-
gion of binary numbers to how
microprocessors work, and the
architecture of some common
memaory 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

Atom Magic Book only it is
much thicker than 11§ 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
s 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
ZXB1, 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

e s T L R T e e il e e e e e e T =]
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5 8 characteristic of earlier
Timedata books. The contents
are the most important
aspects, regardless of how
they are arranged. Several pro-
grams (including the worth
while simulation exercise in
which you have to run a com-
puter software 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
gisCussed 1IN an expert manner
n 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
wea 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 ZX 81
There are lots of ZXB1s lying
neglected in their boxes
because, frankly, there is
nothing else to be done with
them.

Youdo, 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
modify

The first book which came
under my scrutiny was called

The next one | examined
was called Not 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
Draughts is available later in the
book. The programmer, how
ever, has to report to maching
code for this game to fit into
Clive’s magic chips.

They are written by a few
different programmers but are
all set out 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 s built — s
explained. Then there are notes
on running it and finally, the ac
tual program.

,_
!

and the action of the display file
i5 outlined. The major circuit
glements 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 tha ROM
and hardware information of
the greatest value,
The Explorers Guide to the
ZX81, Mike Lord, Timedata, no
ISBN.

Out of the mouths
of 10-year-olds

Ten-year-old A. D. Lindsay of
Frodsham sent us in his review

X COMPUTING AUG/SEPT 1982

49 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 BK 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 ZXB80 programs to run on
the 81. 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 Acquainted 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 BO
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 used in your 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 investmant. Tha
book shows just how much can
be squeezed into the B1's mim
memory. If one has 18K, one
would be critical of some of the
games, though one could
modify to make them even bet
ter

Understanding Your ZX81
ROM aims to teach you how to
program short machine code
routinegs into your computer. It
contains 26 basic programs
and quite a few chapters.
Chapter Six examines the BK
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 1o 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 but rather 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
speciai 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]:

48 EXPLOSIVE GAMES FOR A
sz‘ - & & 8

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

EODK LI

Written by Trevor Toms and
published by Phipps Associates
£4.94.

GETTING ACQUAINTED WITH
YOUR ZX81 =*=**

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.



1K Games

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 possibile into

the 1K ZX81.

ing Graphics in the last igsue of
ZX Computing, the car {an in
veisg '\l -faces down - ihe
screen. The effect, | feel, is
In Alley Driver, written by Said slightly smoother and faster

Alley Driver

Hasson of Worthing, you have

to drive a car down a constant
ly twisting track. Said ex
plains: “The idea for the pro
gram 1s not really original, |
know, but | think the way |'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 Movw

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
Pressing “'Y"" will produce a
new game.”

1& LET H=CODE """

2@ LET S=CODE

32 CLS

4@ LET X=CODE "L”

S@& LET R=CODE "=

5@ FOR N=CODE """ TO CODE "=*

7a PRINT TRAB A: "R o

82 LET A=A+ (AKCOCE "I AND RA) 3 17@ NEXT N

SEGN (RND-.5) + (NOT R) -(A=CODE

9@ NEXT N
1@ LET R=X

18@ CLS

198 LET S=5+N
=208 G0TO CODE
=l@ CLS
-

112 FOR N=PI.PI TO CODE = 2@ LET S=54+! N
12@ PRINT AT N, X; 3@ PRINT , . . BEEFewals SC0
13@ IF PEEK (PEEK 16398+256sPE "5, = o -
16398) =CODE "B THEN GOTOC 210 24 IF H THEN LE t
140 PRINT AT N-PI/s/PI.A."@".AT 282 PRINT "HIGH SC I - o 1
x: “IB" Y AGARINT"
1598 LET RA=Xx 268 IF INKEY $= THEN GU. (L 26¢
16@ LET X=X+ (INKEYS="0") - (INKE 27@ IF INKEYS$="Y" THEN GOTO COL
g=1") S

o
[ 5]
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1K Games

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 vou 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 prnnt them in order,
numbernng each one as it prints
them out. As it is now, the
computer sorts the numbers
into descending ordar. If you
want them in ascending order,
then reverse the "greater than
or equal to' sign in line 130

Permutating

Qur third program, another one
by Said Hassan, calculates
combinations and permuta-

tons. You are first asked
whnich calculation you want 10
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:

IX COMPUTING AUG/SEPT 1982

nPr = n!
n - r)l
in! is n factorial)

For example, consider five
different playing cards that
have to be arranged in groups
of three
n=B8Br 3, and 5P3 = 60.

The combination of taking n
items r at a time is given by the
formula
nCr = nl

in-rilrl

How many ways can three
book titles be selected from
five book titles?
5C3 10

.%@IF‘RIHT' T COMEINRARTIONS®™
PYY PERMUTAT IOMNS"
22 LET AS$S=INKEY S
— 2@ IF A%="" OR (A%<>"P"™ AND %
LYY THEN GOTO z&
a8 PRINT "INPUT MN"
50 GOsSuUB =G
&S0 LET N=VAL Ns
78 PRINT *“ INPUT BR*“
5@ GOSUB 3222
90 LET R=UAL MN%
L90 IF R«=N THEN GOTO 1506
112 PRINT 700 HICH"™
120 GOTO @
130 PRIN ‘CALCULAT ING"
1490 LET Z=H
i15@ GOSUB 418
ib@ LET B=H
17¢@¢ LET Z=MN-R
180 GOSUE 41d
196 LET C=8H
=0 IF AsS="FP THEN GOTO 240
218 LET Z=R
220 GOSUB 41@
2ol LET C=C*xA~
2483 CLS
25@ FPRINT N; " R = §- T ThamY e B
256 IF INEEY$="" THEN GOTO 262
278 CLS
250 RUN
3A8 INPUT N$
Si@ IF MN$="" THEN GOTO 3286
J=28 CLS
=30 FOR X=1 T0 LEN NS
340 IF (iNS(X)>="0" RAND HNS$ixX) (=
] THENM GOTO 370
5@ PRINT "ERROR RE-ENTER"™
6@ GOTO 300
S7@ HEXT X
v =50 1IF VAL N% <34 THEN RETURN
Z2@ PRINT “"TOD HIGH, RE-ENTER"
4d2@ GOTO 300
s 41@ LET A=1
420 FOR X=1 TO 2Z
X 4580 LET RA=RA+X
M 44@ NEXT ¥
450 RETURN

S LET ¥Y=PI/P1
& LET X=VURL "S"

1@ LET mB=X

30 INPUT N

40 DIM RAI(N+X)

S@ FOR T=A TO M+X-Y
5@ INPUT AR}

90 LET R=A+Y
108 NEXT T .
11&¢ FOR B=X LDTQ-E "
= =5 + =
Igg !;Eﬁ.:lc[ﬁ? »=A(CY THEN GOTOD 17
148 LET D=RI(B)

150 LET RA(B) =R (C)
18@ LET AILC) =D
170 NEXT C
180 NEXT B

19 FOR B=X TO A=Y
195 SCROLL
200 PRINT B-=-X+Y R IE)]
210 HNEXT E

— — e

Cetting primed

Our final 1K program in this
section is a way of getting
your ZXB1 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

want a permanant record of

your computer in its pnme,
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
6030 (see printout]. The
ZX81 was getting pretty hot
by then s0 we stcpped the pro-
cess. A pity, as wa'd love to

do so for you, printing them find out what the 10,000th
out as it works them out. If you prime is
S5 LET X=PI- PI
i L.—E_-:_ — b
1@ LET D=Y +2
1S SCROLL
28 PRINT HCOW HEM
12 IMPUT H
x5 SCROLL
L@ PRIMT RA. 1
=8 FOR B=X T C
s LET D=D+%
20 LET C + >
S8 LET E LT B
@ LET F=C-E#*
118 IF F= THE! 7T
1280 IF C»=E 7T r
3D LET C=1_4
il 2OT &
158 PRIMT 1
T ME> f
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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 seer
from the print out below thi

Mathematics

T T AR AT
Lining
up numbers

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 Lsting prints tham out attrac
program to SCROLL lie. line tively
170)
192 LET B8=0
There is somethin irritating 10S LET T=16
about a list of numbers display e s s
in a tatty and irregular format. 13@ LET B=B+R
Nick Godwin from Eye th, 156 GOSUB 1
ided to do 158 fevpe, toce
Berwicks decided to do 198 Hes
something about it. 150 LET X=6
199 GOSUB 1000
Consider the following versions If vou wish to enter decimal 19010 LET Xs&= T.F_t $ S x e
of the same sum numbers, but only want its 1020 IF X$11) =". RN ',“,"_"J:' Sat LR
nearest i @999999 THEN LET X$="@"+X%
xarest integer printed in each 10508 FOR K 1 TD LEM X&
99.089 99.09 case, add the following lines: = v & Y P n THEMN SOTO 1070
679.0734 879.07 1646 IF 'T‘ i d{ ZO0TO 1@7
2 200 1000 IFX= STHENLETX=.6 L@5@ NEXT B " B
-2 X's Tel e - (% . B 18968 LET }'-i—a“'l- . & :
6749 679.00 1005 LET X=INT (X 5l 1070 IF X&I(LEN X$-1)=". r=EM LE
186 186.00 T Xg=Xg+"D"
9,005 46.01 You may wanttobeableto ;aea PRINT TAB T-X, X$
269.087 269.09 enter either integer or non 1059 RETURN
12 12 00 integer values, and to have e EEs
148 148.00 these printed in full, in which AEC
g981.08 a81.08 case substitute the following T
o A e for the whole of subroutine 12 .50
2163.1644 2163.1644 1000above. = ==ass= T
The version on the left was pro 1010 LET X35 =5TRS X o4 dle
duced by the following routine 1020 IF Xs5(1) “ THEN LET
X$="0"+X$ x
100 LETB=0 1030 FORK=1TOLEN X$ Sp‘f Time
:lg r;}pmi A.1 TO 10 1040 E;TS'I;H'IJG?O THEN If yvou ever decide to take part- ZX871 or ZX80 to its Limit
130 LETB-B+A 1050 ﬂJExT K time employment as aspy, yvour [(published by Computer Publi
140 PRINT A ‘ID;U LET X$ = X3 +° . 0" ZX81 could help you get cations). After the listing an
160 NEXT J 1080 PRINT TAB T - K:X$ messages to and from enemy two sample messages; the firs
170 PRINT 1089 RETURN et territory. The following pro- produced by entering a ke
190 PRINT B 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 10 jn the hook Stretching Your
enter negative values, in which i
into which, of course, | entered case add the following line = REM ENCODE SDECODE
the values which | wanted 1o be 12 DIM B(32)
summated 1015 IF X {less than) O THEN IF 28 LET D=@
This is very untidy Xs(2) " THEN LET 510 F‘F: INT "ENTER KEY HUMEBER & T
lo start dealing with the pro X5=X8(11+"0" + X§ 1231 ¢
blem, modify the program by (2 TO) 4@ IMNFUT A
adding or changing certain 45 IF R« OR A:>1232 THEN GOTD .«
lines, as follows You may wish to print only © —_ -
the first n decimal places. For E® PRINT ~EI‘_J'TEF'» .HE :_‘E—::ulf: TO RE
105 LETT=16 example, the addition of the Z-'.‘=E_>EDnr UF"j “TO < - rERS
140 LET X=A following lines would be E’_.: :_:-ii'-_l-l H%
150 GOSUB 1000 suitable for cash (ie. two i i —s = Enl S
180 LETX=B decimal places) 80 FOR C=1 TO LEN =S¥
a0 LET D=D+1
190 GOSUB 1000 iv@® LET BIC) =CODE AS$+8
1002 IF X 005 THEN LET 110 PRINT CHR4$ E (C)
The value of T can be ad- X= 006 120 LET As=A%1(2 TO )
justed to change the lateral 1003 IF X 005 THEN LET 1=20¢ NEXT C
print position, but be sure to X 006 L4@ FRINT
allow sufficient roomonthe left 1005 LET X =INT (100-X + . 5] 1S5S0 PRINT
of the screen for the longest 100 "iig gr_-IEL!T TﬁTr'l ;
number you want to enter 1070 IF X5(LEN X5 - 1) L ¢ 1 =1 & » s
The following subroutine, THEN LET X$ = X$ + 0" 150 F'FSI’_PI:JT CHRS$ (BIC} ~-8)
applied to the above, 15 suitable 19@ HNEX C
if you only wish to enter You may wish to put, as | ™F ITNPUT LOAD RAND AT LOSD manND
positive integers: have done in my opaning exam AT aCROLL AT ITF FOR RANLC IF AT
ple, the total in complete form, rF PRINT AT IF SAUVE COPY AT LOAL
1010 LET X5 =STR3 X inwhich case add the fﬂl!{:wmg TF AT PRINT CLS IF
1020 PRINT TABT - LEN X$:Xs line
1029 RETURN 1006 IFJ=11THENLET X=B THIS IS R TEST TO TRY IT OUT

T e I i e Y e e R T T Y S e L S e e R
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- — Spectrum Came
'_:'E.Iqu']l!'l't
] 589 -
h ac Lolourthello i1s intended to
?her;w righlight the sound and colour
2 s@an potential of the ZX Spectrum
N tha You'll see when you run the pro
trac- gram how effective the new
teatures on the Spectrum can
S e s v Challenge your Spectrum to a game
aumber down the side, 1ollow
wprwnbestenlyi oy o of Reversi with this program
bottom, as a single two-digit
number. For example, if you COIourthell wrlt en
wanted to place a piece where
the bottom 0" is on the board, Graham éharlton.
you'd enter 64
’ 1 REMH Colourthello____ 2042 IF r7r=0 THEHW GO TO 2030
= PRINT AT &, 12 INK 2;°C C 3 o X 2058 IF r<¢<11 OR r:88 THEN GO TO
MK 1;"0"; INK 6; “L*; INK - %- ‘; = v by
INK 4; "u" INK s."r = TXNR =t ZO6@ LET m=INT (r~-1@) +1: LET n=r
. INK h , INK 6. :  INK Bg"l” -10#INT (r/10) +1
INRK ¢ L INK 2. G =250 GO S5UEB 4200
10 DIM a 1B 1@): FOR b=1 TO 1@ 29 GO SUEBE Seeve: GO TO 100
v ] FOR c=2 TD 1@ S0P PRINT AT 5,0, : BEEP .25.RNL
20 BEEP .©1.bs:xc-10 *5
d@& IF b<2>1 AND cC<2»1 AND b<:1l@ 018 LET c=8: LET =
LE q”D cC<»1@® THEN LET a(b,c)=CODE " Q3@ PRINT INK 4., "EIFEEE--E-N
. S04 FOR b=2 TO 9: PRINT INK 4;. b
T SE@NEHT €C: NEXT b: LET p=0: LE e
=i FOR d=2 TG Q9
78 LET at(s, EJ*CDDE “x*": LET at 5%%3 IrF 3{b d- =CODE "= THENMN FRI
;6 =CODE “x": LET alf6.,5)=CODE " IT INK 2
0" : LET atS,E!=EDEE it - 075 IF a[b dJ—gDLE “"o0'" THEHN PRI
12@ INPUT ( INK 2. "Do you want NT INK 1;
t0 90 Ffirst? "l1,9% @77 IF atb d1"CGEE . THEN PRI
128 cLS : GO sSuB Seee iT INK S,
127 PRINT AT 8.12;: IMNK 2.*"C™; I 08 IF alb, d =CODE "x'" THEMN LE?Y
Mk 1;°" o IMNMK 6;"L*; IMK 3_.‘ o, cC=C+1
—_— INK 4. “u" s ANK S;"r™; INK =;"ML™M =698 IF a(b.,.d)=CODE "o THEN LE7
INK 1;"h"; INK 6;"e™,; INK 3;"L A=k +1
: INK 4;:"L"; INK 2; o™ -180@ NEXT d
nits 130 IF CDDE Q&< *CODE "n" AND CO 211@ PRINT INK 4, b-1
ibli DE Q%< >COCE "NH" THENW GO TO 2008 =120 NEXT b
peiol 120@ PRINT INK 2:AT 10,16, "HFEE 130 PRINT INK 4, 'INEESSEREE
first 31850 PRINT " INK S3:"1 hawve ", I
key ivl@ LET s=COCE "o” LET t=CODE MK 2: ¢, INK S ¢ O hawve Ir
iy - i LET k=0 L 1.h.T iy
Dy 124 FOR a==2 TO 9. FOR b=2 TO & Z17@ RETURN .
1260 IF at(a,bk) ¢>CODE "." THEN GO 400806 FOR ¢c=-1 TOC 1
TD 1320 4018 FOR d=-1 TGO 1
l1ev@ LET q=0 FOR c=-=-1 TO 1: FOR 4220 LET f=m: LET =N
d=-1 TO 1: LET k=@&: LET f=a: LE 40468 IF al(f+C.a+d) {3 THEN GO TC
T g9=b 1080
115@ IF a(f+c,9+d) <*»s THEN GO TC ARS@ LET Ff=Ff+cC LET 9=3+d GO “TC
T 1182 4040
1140 LET Kk=k+1i: LET f=f+cCc: LET g 4280 IF al(f+c,a9+d) <>t THEN GO TC
=J+d: GO TO 1130 4+ 140
< 1180 IF a(f+C,.3+d) <>t THEN GO TO 4080 LET a(f,g)1 =t IF m=f AND n-=
| 1200 3 THEN GO TO 414@
: 119@ LET q9=9+Kk 311 LET f=f-cC LET 9=9-4 GO T¢
12998 NEXT d L@s@
121 NEXT ¢ 3$14@ MEXT d: MEXT ¢ RETLIR
1220 IF =2 OR f=9 0OR 9=2 0OR g=% Q@@ IF C>h THEN PRINT "I won.
THEN LET q=9%2 Coa + h
123@ IF f=3 OR f=8 OR 9=53 0OR 9=& =210 IF h>c THEN PRINT “"You won
THEMN LET gq9=9q9./2 i QNNY L =
1260 IF (f=2 DR f=9) AND [(9=3 OF =30 © Charltiton 19&S=
g=8) OR (F=3 OR F-B] AND (a=2 D
R 9 THEN LET Q=97
lega IF q<h OR q=0 Cil-'e (RND>.3 AN EARTASECE
D g=h) THEN GO TO 132 LesssXoenald
1290 LET h=q: LET m=a: LET n=b = i N
12280 NEXT b .
1238 NEXT a - IR = § " e -
134@ IF h=0 AND r=@ THEN GO TO © S XOX e s =35
200 B.saliees o
o 155@ IF h=@G THEN GO TO 1370 I o
136@ GO SUB 4000: GD SUB 3000 -
e Eﬁgﬂ PRINT INK 1;AT 106,16 "
2vl1® LET s=C0ODE "“x*: LET t=CODE - )
Hogm 13 INFUT r I Rave 7 You have 4
- I e e e T S . . T
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ZX Education

Tim Hartnell, who once 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 ZXB0-
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 3802 and the TRS
80. 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 ZX 81 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. *’lcan’t expect my
students to do a dreary job like
that for nothing."’

"“You haven't mentioned the
MNewsletter,”’ 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 A4 duplicated pages.

"The Mewsletter has a life of
its own,’" said Eric. 'l
sometimes wish it had become
a real magazine like /nterface
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 world’'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.

e

Studants as Arbourthorna Middle School, Shaffield, are lucky.

They ‘ve got access to a number of ZX81 s, thanks to one of their
teachers, Steve Dommeti, who has developed a number of
aducational programs avallable from the company EdZX (16
Grasmere Road, Dronfisld Woodhouse, Sheffield 518 5PS). The
school has three self-contained mobile units, 16K ZX81s with TV
and cassette. One of them has a printer. A single large TV can be
connected to any computer for class work, The three computers are
together in this photo for a programming group. Normally they are
spread around the school in classrooms.

appeared, for it was frea than,
and of course they remain
ready to back it if necessary.”

The Newsletter is read by
many non-teachers as it is of
fairly wide interest while re-
maining biassed towards learn-
ing needs. The bulk of it is 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
avery 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, administerad
by MUSE and EZUG, and this
was very successful,

**Sinclair, like us, want their
micros 1o be accepted in educa-
tion for the valuable and effec-
tive machines they are. At the
moment there are tOo0 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.

R e e Sre e e  So— J—
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O Level Physics

Paul Holmes from Sutton Colefield
reviews this revision program by
SCISOFT

The revision package for O
Level Physics from SCISOFT
comes on cassette with a 30
page companion booklet for a
price of £7.50.

The booklet contains a brief
ntroduction to the package giv-
ing instructions for use, but the
main part is devoted to over
250diagrams — a sensible idea
in view of the ZXB1's limited
graphics. Each diagramis labell
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 areina
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.

| found the whole package a
very good revision aid and as
the program says, ‘This will not

pass your O Level for you', itis
not all a tutorial but purely for
revising. There are no explana-
tions in the problems tests they
are merely tell you the correct
answaer 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
E£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 Walsh turns
reluctantly from studying to check
out other O Level programs.

S50 you've come to the time
when Mum and Dad think
you've been spending too
much time lately zapping
gliens, 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

cassettes | have for O Lavel
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

== © Woll cUEL niaThs )

i« MATRIX MULTIPLICRATION

2. INUERSE OF 3

- = -

MATRIX

S. MULTIBRASE RITHMETIC: ADDITION
i1, MULTIBARASE ARITH.: SUBTRACTION
S. CALCULUS: CIFFERENT IAT ION

&. CALCULUS: INTEGRRART ION

7« END
PRESS KEY 1 TO

-

FOR YOUR CHOICE

SHOPKEEPER SELLS A

S.00
REDUCED BY 1@ PER
gﬁ ITS ORIGINAL

FHa3

WELL DONE YOU ARE LIKELY TO PRASS

the case of The Big Day, helps
prepare you for the examina-
tion itself. The minor bit | 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 questions
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
notés. On minor factor which
annoyed me was that
evarytime a key was pressed to
change screens the screen
flickered. This is due to the fact
that PAUSE was used rather
than a8 FOR/NEXT loop when
the computer was to wait. OK, |
thought, this must be tomake it
compatible with a new ROM
ZX80; but no — 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 whaole 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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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’treally 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 to use. Thelater
two programs are timed multi-
ple choice guestions 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-
ferant guestions, rather than
just the one.

Comparing
the two:

| feel that the Rose cassette
makes far better use of the 16K
RAM and concentrates far
maore 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 to you at all. So far as
the acutal cassette is concern-
ed, the Rose cassette is better
produced than the SCISOFT
one, but lacks any real instruc-
tions.

conclusion

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

T —

WHRT IS THE RREA

TRAPEZIUM LHOSE PARALLEL SIDES
MERSURE 2CMS.AND

12CMS.

ANMD THEY RRE BCMS.APART?Y

1 TO 3

FOR YOUR ANSUER

N PRESS NL

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 infora
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 almaost fun,

The cassette holds two pro-
grams on each side, and each

Jaff Warran, founder of CALPAC Computer Software, has beasn
teaching for the past 12 years at the Famborough College of

Technology.

78

program needs 16K,

The title list reads:
1 - elements, compounds,
mixtures an separations

2 - structure, bonding and
propearties
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 vyou
whether you want tutorial or
test mode. In "tutonal’, it pnnts
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. Ateach 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 sat out in such
away that | could actually enjoy
going through them one by one
The explanations are concise
and to the point and easy to
understand. The whole sat of

programs 15 so0 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 whichl|
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, asin 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 0O Level CSE
Chemistry is awvailable from
CALPAC Computer Software,
J. J. Warren, Hermitage Woods
Crescent, St Johns, WOKING,
Surrey GU21 1UF, for £4.95,

If yvou're using ZX81s5 in
your school let us know, and
send us a photograph of the
computer in wuse, naming
everyone in the photo. Tell us
what uses you ve found for the
ZX computers in educational
situafions 50 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. Our 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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DO YOU USE A CASSETTE

DECK WITH YOUR
COMPUTER ??

DRIVE ANALYSERs991999999911

-instantly DIAGNOSES state
of vital components

-provides WARNING of need
for mechanical servicing

-prevents tape BREAKAGE
and SPILLAGE

11111111‘b111(LEhN1NG SOLUTIONS
-increase HEAD and TAPE life

-ensure optimum HEAD to TAPE
contact for LOUY%Z DATA TRANSFER

-eliminate READ/UWRITE errors
for faster safer programming

“"CLEVER AND EFFECTIVE™
"EVERY HOME SHOULD HAVE ONE"
ETI OCT 1.

& Clean-n-Check

PEACE OF MIND FOR £4.50 inc VAT

iy gy OSSR I R e j
| TO: TECHNOLOGY RESOURCES LTD,, 88/90 GRAYS INN ROAD |
| LONDON WCI1 X BAA I
I Please send me CLEAN -N- CHECK packs @ £4.50 l
| each (incl. pipl. Total enclosed: [ |

I
I NAME |

k
| aooress |
| |
| |
| Allgw 14 21 days delrvery 28 day money back guarsnise I
| Regatered m Engiand No. 1428994 I
| World Agent: Henrob SA Frieourg , Switzerland Telx : 22985 VIF CH |
- -
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MICROWARE

RETAIL SHOP
IN
LEICESTER
FOR

HOME COMPUTER ACCESSORIES

ZX81 HARDWARE/SOFTWARE
KEYBOARDS ® RAM PACKS # 1/O PORTS
GRAPHIC ROMS # LIGHT PENS + MUCH MORE
GAMES, SERIOUS EDUCATIONAL AND BUSINESS
SOFTWARE

* SPECTRUM SOFTWARE »
* AND NOW *

BBC MICRO AND VIC 20
SOFTWARE AND BOOKS
S.A.E. FOR CATALOGUE

MICROWARE
131, MELTON ROAD, LEICESTER
TEL: 0533 681812

MICROWARE
MICROWARE

9.30 am — 5-30 pm
closed Thurs.

MICROWARE

(  zZxsoftware )

[SCREEN KIT 1] MORE POWER T0 YOUR SCREEN

in Basic programs

BORDERS — any sire — anywhaere on ECresn

SCAOLL — in ALL FOUR directions ZX81

FILL SCREEN — ' Th“: or charscher 4K to 4K
CLEAR and HEH‘EH AT OF SCREEN — any pan mMOst routines wWork
FLASHING CURSDOR — anywhere on screen — simulates | ., 7580 Bx BOM
INPUT

with m SAVE BASIC -.-'A.'Ii:ﬂli_ G & ,..,'“r.nlﬂ
Al bachk inkg Y roorhm 8l 8
m ::'II:]i' Hl_i=I ';,|:~|:EEI: F

@ B8O b of s s cose grows INETANTANIOUS SCREEN REFFONSE
- -h:r" 4y s Do ogTe

- e T LT O Wy

@ Corta 3084 15 Sur0? A

SUPERB VALUE L9.J0 o ™™

At last, COMPLETE FREEDOM FROM BASIC for machine code programmae
O Ty o P e ::;;1-;:;r;:;J_,
[ ] v l-l-lulh l-'-i-" - [ " g i AN & Bani &
gl P _.R[ STERS AY b & f e Pabatly wers W ppge
BREALPOOTS
i BAVE, LDAD 'u'l-‘r I-'I' ml 'I"lb = iy L L
i P iy Gl R v e
ol Pk
W e V-E..- 1 i - zx 31
maennry 15-FiL -
® S0 CouTamd s o 250 4K to 64K

B — aRnot het sl i Bl PABGNTS ZX SPECTRUM

varsion available socon

nc VAT and PP
; CW.0

[REM-LOAD] M.Iﬁlﬂl! BIIII ENTRY/DE-BUG

rm[nmﬂluﬂ.-..-.... e in Base REM s ZXB81. 16K to 64K
e o s A7 ZX SPECTRUM

g B By e g
! _.tl - :,..-,‘:.-- ¥ page v wversion availlable soon

{sﬁ M 'u'n 1|||‘ﬂ|l

& CORKSCREW HILL, WEST WICKHAM, KENT BR4 BB

Mail order un!I — Allow 14 days delivery
PLEASE STATE COMPUTER MODEL

Al Vo regre el d




16K Game AR O S

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
Z2X81. Explorers equipped with
ZX Spectra will be allowed
to take part.

.
I-

You start the game with
100,000 KES (the local unit of
curreancy), 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 weeaks, then you complate
the game at the gates to the
Elephant's Graveyard. If,
however, wyou 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

Vanables used

KES

five week loop

natives

food

guns (with ammao)

tents

weekly pay for natives

B.D.H X, Y, Z various
inputs and loops

AS various string inputs

BS used in the alectric
storm subrouting

—=lOamZO P

Notes on program structure

Lines i@ LET I=15@

2@ LET Fl:éBBBEB
120-290 Ask how many of everything is wanted ,_'21?} :EEE §=1 TO 1&
336-520 Five week loop 35 PRINT AT ©@,8; "ADUVENTURE INT
580-750 Success routine '
1000-4030 Hazard subroutines 4@ PRINT AT 2.,3;"THE ELEPHANTS
4500-4550 Perfect week subroutine GRAVE YRRD" ey
7000-7050  Situation subroutine “S@ PRINT AT 0,8 " EEE
8500-8680 Failure subroutine =l

#

BO ZX COMPUTING AUG/SEPT 1982




16K Game

- T

-

|

6@ PRINT AT 2;&'"'“‘
Lo

70 NEXT R

8@ PRINT .,,.TRB+6; "ANY KE¥Y TO

CONT INUE *

9@ IF INKEY$="" THEN GOTO 9@

11®@ CLS

128 PRINT TRE l1l@;"KES lae@0aa”
125 PRINT ,,"HOW HMANY NATIVES D
2 YOU WUANT TO HIRE AT 158 KES PE
R WEEK ?*
13@ INPUT N
14@ PRINT ,,"HOUW MANY FOOD SUPP
LIES AT S© KESERCH 7"
15@ INPUT F
16@ LET RA=R-(F*58)
i@ IF A<® THEN PRINT "YOU ARE
QUT OF HMONEY'
19@ IF R<@ THEN GOTO 8500
200 PRINT ., ."HOU MANY GUNS (UIT
H AMMO) AT l1@e@0@ KES ERCH 7"
210 INPUT G
22@ LET A=RA-(G*1000)
2530 IF A<® THEN GOTO 18560
24Q@ PRINT . ."HOW MANY TENTS AT
@@ KES ERACH 7"
299 INPUT T
260 LET A=A-(T *#S00)
27@ IF R<®d THEN GOTO 1680
280 CLS
332 E2EMR 7°%% press

P ANY KEY TO
BEGIN™
335 IF INKEY$="" THEN GOTO 335
336 FOR C=1 TO S
34@ LET A=RA-(N%I)
J42 LET F=F-N
4SS LET Z=@
346 IF A<@® THEN GOTO 1850
347 IF F<@ THEN PRINT "YOU ARE
Ay QF FOoQD -t
248 IF F<«® THEN GOTO 8500
-S@ IF RND>.8 THEN GOSUB 1000
36@ IF RND>.8 THEN GOSUB 1500
37@ IF RND»>.38 THEN GOSUB 2000
J8@ IF RND>.8 THEN GOSUEB 2500
39@ IF RND:.8 THEN GOSUB 3S000
12@ IF RHND:. THEN GOSUB 3500
45@ IF RND»>.95 THEN GOTO 4000
460 IF Z=0 THEN GOSUB 4500
47@ CLS
45@ GOSUB 200
_tg? PRINT .,.,.,.,"ANY KEY TO CONTI
is8
SP0 IF INKEYS$="" THEN GOTO S0
528 NEXT C
s7@ CLS

S8@ PRINT 'ﬂi;TﬁE 15, "

S29@ PRINT ° " - TAB 9;"51 .

0@ PRINT TRAB 2" TRB B
TRAE 7; "Jd%

Bl@ PRINT TRB 2;"%";
5&? PRINT “_’

)
3@ PRINT TARBE 7;° “
1@ PRINT TRB 7" THE"
S@ PRINT TRB 7;" ELEPHAN
. |
i

iTi l":| r'l' t‘| it

5
EB PRINT TARE 7 GRAVE
570 PRINT TRB 7; " YARRD
i
'?

65@ PRINT TARB
£9@ PRINT TARB

7@ PRINT Aomem -~
o

18 PRINT v 202 "YOULVE DPONE IT

7280 PRINT s U"HITH ";RA; "KES TO £

PARE "

75@ GOTO_B8HG30
1000 LET Z=1
1920 LET H=INT
1230 CLS

(RND *18) +1

124 PRINT .."YOU ARE BEING ATTH

CKED BY LIONS"™

1058 PRINT s "HND YOO HRAVE “,G; "™
GUNS ™

185S IF G<«<1 THEN GOTO 1Z00

L6560 PRINT y o "HOW HMANY DO WANT 1

O USE 7'

19070 INPUT

1875 IF Y>»G THEW GOTO 1@70

1288 IF Y#RND<«<.8 THEN GOTO 1200
1885 LET G=G-Y

lBgB"PRIHT ;2 'YOU WON,USING " (Y

x2) ; BOXES OF"

1100 PRINT . ,"ARMMO™

111@ PRINT .,..."ANY KEY TO CONTI
@ IF INKEYs$="" THEN GOTO 112
@ RETURN
@ PRINT +4;" OF YOU NATIVES WE
SARURGELD "™

» YOU HE
O NATIVES LEFT"
IF N<® THEN GOTO 8500
PRUSE 2z
RETURN
LET Z=1
LET H=INT (RND20) +1
CLS
FOR B=1 TO 7
PRINT AT B,B;

PRINT TARB 3, ° QUIDHEHND

moOMAAMANANAARANAN DMV PMYRE C
AUREFILOSNONEFNULRNENELU L UM

GO0000G80O8N+E08886Z

rﬁh%rurmwbwkhrHﬁhHHPHHHPFHPHPCwHﬂHHPE

PRINT
FPRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
81,7 Rhdh el ar
+3 < THEN PRINT AT B+1
e 7 ™
EEE IF B+ <3 THEN PRINT AT E+2.
e~ ~
Eﬁ%.fﬁ B+ <2 THEN PRINT AT B+2
5780 IF B#+4:8 THEN FPRINT AT B+4 .,
Egﬂl‘_rf‘ E+E <& THEN PRINT AT E+5.
1690 _IF B+€ <8 THEN PRINT AT E+&
S 2 .
L1708 NEXT E
1718 PRINT . YOu LOsST *“.H;: " NA,
IVES IN THE'®
L7280 PRINT s 'RAUICKSARNDY
L7380 LET N=MN-H
17408 IF MH<BE THEHN GGTO 1220
L7S@ PRINT .. "ANY EEY TO CONTINL
L7680 IF INEEY$="" THEN GDTO A17VE6&
17780 RETURHM
=000 LET Z=1
=020 LET H:INT I(RND 51 +1
=040 CLS
2050 PRINT ,;.,"YOU CAN SEE AM EL.-
T IC STORM
2260 PRINT .. "COMING., DO yYOu -7
a7@ PRINT .., =N SET CARHMHP RMND
—HIT UNTIL ITS OVER
=59 PRINT | .,"I(B) GO UNDER A TE=
= FOR SHELTER
=0t PRINT (C CARRY ON LALK,
A
210@ IF INKREY $="" THEN GOTO 216«
Z11@ IF IMHEY S="R" THEWM GOTO =22F
a2 IF INKLLCY ="K THEIY GOTO =3
=130 IF INREY $=''C THEN GOTO Z4i
2140 GOTO 2190 3
2@ PRINT ,.,"THE STORHM DESTROYL
S FTEMTS"

k2
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_ 16K Game _
210 LET T=T-H 26Q@ IF N4« THEN GOTO 1220
2D3 IF Txu THFEN PRINT , "YOU H =612 RETURM
rENTS LEFT" 365@ PRINT .., YOU USED " INT (H/
57" GUNS“
2230 IF T« THEN GOTO B8sSeo® =660 T C=C-INT (H/S)
2240 PRINT ,,"ANY KEY TO CONTINU 2288 5F o5 THEN PRINT “YOU ARE
.-Il r =
2252 IF INKEYS$="" THEN GOTO 2250 ;;EQDEFGETE THEN GOTO 85020
2260 RETURM 3690 GOTO 2240
2300 PRINT ,,"THE TREE UAS HIT B 1000 LET Z=1
Y LIGHTNING"™ 121@ CLS
2319 PRINT ,,"KILLING “;H."™ NATI 4220 PRINT “THE NAT IVES HAVE F
VES EUOLTED AND™,,,"LEFT YOU *“
2320 LET N=N-H 410230 GOTO 3seod’
2330 IF N<«<¢ THEN GOTO 1220 45S0@ CLS
234@ GOTO Z249 451@ PRINT m
2400 LET R=INT (RND#4) +1 LS20 PRINT ,.,"YOUu HAUVE HRAD A PEFR
241©@ IF R=1 THEN LET B$="CAVE" FECT WEEK®™
2420 IF R=2 THEN LET B$="HEN HOU 4535 LET H=INT (RND#100) +1
SE 4526 LET F=F+H
2430 IF R=3 THEN LET B$="ABANDON 453@ PRINT .., "BONUS +":H,; " FOOD
EDC HOUSE" PACKS"
g44a IF R=4. THEN LET B$="POT HOL 4SS@ GOTO 2240
e 700@ PRINT TRB 1@; "KES ":R
5450 PRINT .."WHILE WALKING YOU 7012 PRINT s “"NATIVES "“;:N
SEOUND A" 7820 PRINT . ,"FOOD el
2460 PRINT ,.Bs$; "AND YOU" TR30 PRINT ,, “GUNS . B
247@ PRINT ,,"WERE UNHARMED" 7040 PRINT ..“TENTS wiT

2450 GOTO 2240

=508 LET Z=1

251@ PRINT ,.,"YOU ARE LOST, S0 Y
au HMUST SEND™, , ., "0UT SCOUTING PE
RTIES TO FIND"™

2522 PRINT ,,"THE TRAIL."
i'ﬁgg“pR‘ITQT 20U HRVE ", N;"™ NAT
2555 PRINT ,,"HOW MANY PER PARTY
25680 INPUT X

=57@ PRINT ,,"HOW HMANY PARTIES 7
258@ INPUT Y

26080 IF Y#<{>N THEN GOTO 25&0
=520 IF (RHD*¥) »3 THEM GOTO 2SS
2630 IF (RNL:%X) >4 THEN GOTO 26%5S€
:::'End-h?‘ FRINT 00 ARE LOST FOREW
ER."

2545 GOTO B3S5Sa80

26580 PRINT » "YOU FOUND THE TRRI
ZO60 GOTOD 2249

30800 LET Z=1

2801@ CLS

oR32 PRINT |, H SPOKESHMAN FOR T
E NRTIUES E-I:rf":

S35 PRINT ,.,'"HIS HMEMBERS WANT M
DRE HMONEY'

3249 PRINT “"OR THEY WILL LERAVE
2045 FPRINT "HOW HMUCH HMORE (ERC
HY CARAN YOu s 20 "OFFER ™

SasSa INFUY Y

3080 IF (RNDxY) >3 THEN GOTD 32008
-.;'-'lrgs PRINT .."THEY HAVE RALL LEFT
315@ GOTO 3500

3208 LET XI=I+Y

218 PRINT “"THE HWARTIVES HRWVE F
~CEPFPTED"

215 GOTOD 2240

3592 LET =1

351@ CLS

“"YOUR PATH IS BLOCK
"WILL YOU USE BUNS

ED BY SNAKES"
354@ PRINT ,,
OR WILL You*

3545 PRINT “BeLK PASTS UG 0OF W

355@ LET H:=INT (RND#%1@) +1

3560 IF INHKEYS$="" THEN GOTO 3560

2570 IF INKEYS$="G" THEN GOTO 36%

&

355@ PRINT ..H;" OF YOUR NATIVES
JERE KILLED"

:59@ LET N=N-H

7858 RETURN

S50@ PRAUSE 1002
551@ CLS

3520 FOR A=0_TO 21
8530 PRINT *

5590 NEXT

SE600 FOR R=1 TO 8

8605 PRINT AT &8,A+1; "MISSIONEFRI
LED" e

8610 PRINT AT

2@ NEXT A
85658 PRINT AT
8665 CLS
8660 INPUT A%
8670 IF RAS$="Y
s68@ STOP

20,11 "ANOTHER GO"

THEN RUN

QUICKSAND

THE
ELEPHANTS
GRAVE
YRARD
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I Programming SKills _

converting from other
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 Z2X81
or the zZX Spectrum without some changes. Dilwyn
Jones of Bangor, Cwynedd, explains how to carry
out the needed conversions.

The extent and nature of the conditional statements. In (iii) Arrays by R$(1 TO X} on the ZX81
required changes depends general, when an IF condition _ This may be shortened to H§(1
greatly on the structure of a is false, control passes to the Thefirstelementofanarrayon TQ X) on the ZX81. This may
particular program and how it next line, not to the next state the ZX81 is 1. In some pe shortened to R$(TO X
handles data, but it is possible ment. In other words, if the IF BASICs, there is an additional pecause 1 is the default value
to give some general guidance condition is false, the entire re subscript, O, which is not 5 this case. RIGHT$(RS,X
on things to look for when ap- mainder of the line is skipped available on the ZXB1. Any may be replaced by R$(LEN R$

proaching the task of conver- over. You should check that program which uses the " zero X + 1 TO LEN R$%), which
ting a ‘foreign’ program to run  the BASIC does in fact operate Subscript’”” must be altered 10 again may be shortened to
on a ZX81 or a ZX Spectrum. in this way, and make Start at 1. One quick method RS$(LEN R$ X + 1 T0
In the rest of this article, I'll allowances in your conversion (not always guaranteed 10 pecause the default value in
refer to the ZX81, but my attempts for this work] is to add one 10 each this case is LEN R$. MIDS(RS,
comments prl'\" to the F){ SUbE;C.”[}T r'-'i.ill]t." that '..'L,';I;J see _Jx may he T1'["ri.;'li".{"[1 h"r R&(.
ICIrUMm as s | 1 used in the program thus TO 4 1 n the 81
TRV MY W (n) Integers does not work, then the Sl : L

(i) Multiple Statement The function INT on the ZX81 answer is to find out how the (v) LET
Lines rounds down to the nearest in program works and rewrite the i

teger. If the program requires program so that the correct Some BASICs allow you to
Some BASICs allow muitiple that the number be rounded off range of subscripts is obtained omit the LET word when
statements on a line, usually to the nearest integer, then rather than modify the assigning to avariable, but this

separated by : or \ , eg follow this procedure: If the subscripts themselves is not permitted on the ZX81

10 LET A Bi2)+C : PRINT numberto beINT edis X, then Therefore if you come across
A.B.C to round off to the nearest in (ivl LEFT$, RIGHTS, say, 200 G 88, then you

These will have to be written teger used INT(X +0.5). Note MID S must rewrite this as 200 LET

on separate lines for the ZX81 that on the ZX81, the PRINT G 200

Beware of muiltiple statement and PLOT commands roundoff The string operator o

lines which involve IF...THEN to the nearest integer LEFTS(RS,X) rr'm»,- be replaced (vi) GOTO, GDSUB

84 ZX COMPUTING AUG/SEPT 1982
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some BASICs do not allow a
computed GOTO or computed
GOSUB, such as GOTO BX30
1 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
nes depending on the value of
the variable. For example, 55
ON A GOTO 115,220,333,
which will jump to line 115 if
1, 220 if | 2 or 333 if
= 3
The easiest way of conver
ting this statement is by a
senes of IF THEN GOTO
nes, e.g.
FA 1 THEN GOTO 115
FA =2 THEN GOTO 220
FA 3 THEN GOTO 333
However, this is clumsy and
wasteful of memory. If the line
numbers increment neatly n
fized 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 11x115 4
A= 2)x 220 + (A 3) x
333

Another possibility is
GOTO (115 AND A 1)
#4220 AND A 2) + (333
AND A 3)
ar even.
GOTO (115 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
wiork

(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 ZXB1. Some

BASICs insist. on having a line
number after THEN: the ZXB1
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
in many BASICs a FOR...NEXT

ZX COMPUTING AUG/SEPT 1982

r = = 3

g

RN . & s

oop is executed at least once
when it is met, even if the end
value has already been excead
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.

FOR A 1TOO

PRINT A

NEXT A

will result in nothing being
printed, because the ZXB1 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.

MNote also that the vanable
after NEXT may be omitted on
some BASICs, in which case
the most recent control
varnable 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
gpecial 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 1o con
vert statements involving
these expressions, since their
affect 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
ZX81 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 walue required as
data.

(xiii) PRINT

It 15 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 ZXB1 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

-1




I  Programming Skills —__i

CODE walues) then use this
routine:
1000 LET A% = INKEYS$
1010 IF A% = " "THEN
GOTO 1000
1020 LET A = CODE AS
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% = INKEYS
1010 IFA$<"0" OR A% >
9" THEN GOTO
1000
1020 LET A = VAL AS
You may also come across
a version of INKEY$% which
allows a time limit to be
specified for an user response,
eg. 100 LET AS$ = INKEY$(X)
where X specifies the time
limit. This can be converted in

2 ways:

First,

100 PAUSE X

110 LET A5 = INKEYS

and second,

100 FORA = TO X

110 LET A% INKEY &

120 IFAS <>" "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 valid numerical
argument, you get an error
report. Other BASICs return O
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 ZXB81
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. It 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 1o
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 lo;

For instance if you entered

O NEWLINE

0O 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 guite fast to execute, the
longest time to PLOT any line
iIs 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:

BO10 INPUT X

BO20 INPUT Y

BO30 INPUT X1

BO40 INPUT ¥1

BO50 LETA = X - X1

8060 LETB =Y - Y1

BO70 LET C = (A AND ABS

A> = ABSB) + (B

AND ABS B > ABS A|

IFC = O THEN LET C
0.1

FORF=0TOC

STEP SGN C

8080
8030

B100 PLOT X+A/C = - F,
Y+B/C# - F
B110 NEXTF
To PRINT AT rather than
PLOT the line change line

B100 like this:
8100 PRINT AT ¥Y+B/C #
F.X+A/IC#% - 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 8010.
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 1o
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 obviously

(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 ZX81. For

example

20 IFX =1THENLETY
7 ELSE GOTO B0
may be replaced by

20 IFX = 1 THEN LET ¥
7
21 IF X <>1 THEN
GOTO 80

If the action of ELSE is to
assign one ol several aler
native values to a variable then
it can be replaced on one
line, eg.

B0 IF X 1 THEN LET Y
7 ELSE LETY = 8
may be replaced by
50 LET Y {7 AND X =
1) + (B 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 1o expect

You may come across a
statemant whera the action
performed by ELSE is itself
conditional
10 IF X 1 THEN LET Y

1ELSEIFX =56
THEN GOTO 100

This will need to be rewnt

ten as either:

10 IF X 1 THEN LET Y
1

11 IF X< >1 THEN IF X
5 GOTO 100

or:

10 IF X 1 THEN LET Y

1
11 IFX<>1AND X = 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. Its use is s0 wide it

is difficult to specify a univer-

sal method of conversion to

ZX81 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 AS

40 UNTIL A% = "YES"
OR A§ = ""NO"

may be replaced by:

10 PRINT ""ENTER YES
OR NO"

20 INPUT AS

30 IF AS < =>""YES'" AND
AS<>"NQ"" THEN
GOTO 20

REPEAT...UNTIL structures

are generally far more complex

e e e e e
ZX COMPUTING AUG/SEPT 1982




Programming Skilis |

5 10
Iver-
hen
one

1 be

ove
Bct.
E a
tion
salf

Tt

all
and
end
.

Lan
:|r'|g
1di-
eIt
rer-
L{»]
the
EN
nt.

iD

res
lex

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 O. 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 ZXB1 which use
vaniables.

(xxix) MATRICES

Some BASICs have matrix
functions which perform
gperations on arrays. The
ZXB1 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 PiY)

30 MAT X P

This particular example can be

replaced by

10 LET N 0
20 DIM X(Y)
30 DIM P(Y)

40 LETN = N+ 1
50 IFN <Y THEN GOTO
40

(xxx) PROC, ENDPROC

This is a method of using
subroutines to do certain pro-
cedures In such a2 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:

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 oro-

IX COMPUTING AUG/SEPT 1982

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 variable 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

100 GOSUB SCORE

1000 REM SCORE
SUBROUTINE
1010 PRINT ""SCORE = "';5
1020 RETURN
Although PROCs may be

complesx, an ordinary
subroutine is the best method
of conversion to ZXB81 BASIC
using GOSUB/RETURN.

(xxxi) INSTR(A$,B$)

This is a function that looks 1o
see if there is a copy of BS in
AS, and if there is it tells you
where the copy starts. For in-
stance, if BS was ""PUT" and
A% was ""COMPUTER'® then
the wvalue of INSTRIAS$,BS)
would be 4 because the part of
A% which held the letters
"PUT" started at the fourth
element of AS. If the function
does not find a copy of BS in
A%, then INSTRIAS.,BS) has a
value of 0. A special routine
has to be written to provide
this function on the ZXB1.
Here is one method of conver-
ting this function to run on the
ZXB1. See also the version
described in IDIOT PROOF IN-
PUTS.
1000 REM LET X =
INSTRIAS ,BS)
LET Y 0
IF LEN AS = 0 OR
LEN B% O OR LEN
BS >LEN ASTHEN
RETURN
FOR Y 1 TO LEN
AS LEN BS + 1
IF AS(Y TO Y + LEN
BS 1) = B% THEN
RETURN
NEXT Y
1060 LETY =0
1070 RETURN

Note that if you want to
detect whole words rather
than just strings then you will
have to examine AS for spaces
or punctuation marks that
signify 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

1010
1020

1030
1040

1050
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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 MOD5is 2. A
MOD B is A — (INT (A/B) x B)
on the ZXB1. Note that TAB
carries out its own MOD action
{modulo 32) on the ZX81.

(XXXiii) RETURN,
ENTER

Used normally, these corres-
pond to NEWLINE. However,
the ASCIl code is not the same
as the ZX81 code where this is
important.

(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 wvary 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 wvariables 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 (l) 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
ZX81 is for an upward scraoll
ing display (although 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 memaory at-
tached (according to the
system variable RAMTOP), so
you may encounter problems if
you attempt to PEEK or POKE
the display.

(xiv) Exponentiation

Some BASICs use the symbaols
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 wariables
and numeric functions, eg. if
the original user defined func
tion reads

500 DEF FNR(S)=INT

(ARND x S) + 1

2050 LET X=FNRI(7)

convert it to
500 LET AS= "INT
(RND x S) + 1"

2040 LET S=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 0 (which value can be
taken) and 1 (which value can
not be taken). This can be
directly replaced by BRND on
the ZXB1. On machines which
handle only integer numbers
random numbers are usually
generated by the expression
RND (X), which usually vields
any number from 1 to X in-
clusive. The equivalent expres-
siononthe ZXB1 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 Q. If so, omit the + 1
expression.

in the ZX81

Remember that the method of
obtaining the seed for the ran-
dom numbers (if there is onel
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
every 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 yielded 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 ASCIl code of that letter.
MNote that sewveral ASCII
characters, including lower
case letters are not available
on the ZX81.

(xviii) READ,DATA
RESTORE

More BASICs allow wyou 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 wvalues 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 i1s t0
use the routing in the section
PRINTING STRINGS elsewhera
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 your 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
month your birthday falls in if
you give it the number of that
maonth.

You will need two arrays,
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A% and BS. AS holds informa
tion concerning the location of
words in BS$. B% may be up to
899 characters in length with

three digit storage in A%. You

will need to alter several things
n the program to change the
number of digits that store in
formation in AS
You also need a numeric
vanable A which tells the
IXB1 which word you want to
extract from the data string
BS. If like, A is the number of
the word you READ from the
DATA string. There is no need
for a RESTORE command since
the variable A can simply be
reset to 1 if you wanted to
READ words from B% in turn
You should include a line to
preclude unwanted values of A
n 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
$ the routine

10 LET AS 001008016
021026029033037043
052059067075'

20 LET BS = “"JANUARY
FEBRUARYMARCHAPRIL
MAYJUNEJULY AUGUST
SEPTEMBEROCTOBER
NOVEMBERDECEMBER''

30 PRINT ""ENTER THE
NUMBER OF THE
MONTH YOU WERE
BORN IN?

40 INPUT A

50 FA< 10ORA> 12
THEN GOTO 40

60 LET A=(A-1)x 3

10 PRINT SO YOU WERE
BORN IN":BS(VAL AS (A
+ 1TOA + 3) TO VAL
ASIA+4TO A +BM

The numbers in string AS
are arranged in groups of three
o simplify decoding, for exam-
ple the first three digits refer to
the starting position of the first
word, 001, the second set of
lhree digits to the starting
position of the second word, ie
008 and so on. You may have
noticed that there are an axtra
three digits at the end of AS
that refer to a non-existent ele
ment — in fact it is one greater
than the position of the last
character in BS% and is
necessary for the correct func
tioning of the routine. This is
because, to find the end of a
word the routine looks for the
seginning of the next word and
subtracts one from its starting
position. As it stands, the
routing allows you to store up
1o 999 characters of DATA
because the starting positions
are stored as three digits which
gl"n"ES YOou a maximum F'IL.I!T'ItIEr
of 999. To store more DATA
than this vou need to store the

Programming Skills |

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 BS. 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 vou want to te
its speed, make the following
changes to the routine
delete line 30

40 LET A
+ 1
70 PRINT BS (VAL AS (A +
1TOA + 3) TO VAL AS
A+ 4T0A + B)
L M
B0 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

INTIRND x 12}

(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 ZXB1 a true ex
pression returns a valueof 1, a
false returns a value of O
Some BASICs return — 1 for a
true expression, The particular
method of conversion used will
depend on the context In
which the expression 15 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

some BASICs allow wvou to
write several DIM statements
on one line such as DIM
A5(9),B$(B).CS5(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 AS 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 ZXB1 anyhow.
Beware of the zero subscripts!

(xxii) GET, GET$

This is a function that reads
characters or values from keys
préssed 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 AS
or LET A5 = GET$. You could
do this on the ZX81

1000 LET AS$ 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-
Iy different values to the ZX81

IX COMPUTING AUG/SEPT 1982
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16K Game

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
s way anti-clockwise round
the course leaving crumbs in its
wake. You cannot stop it or
reverse its direction, but when
you get toc one of the four gaps
ing one of the four arrow kevys
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 HE-S.'[",,I' monstar g::uln_q imn
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
manceuvrability 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

H’!I-I‘-'

LI

80

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 2s 2 gap and,
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 can goon
forever but because of the bar-
rels Tim Rogers thinks that the
highest possible score you
could getis 44256 (5 x 208 +
208%). His record is about 450
or so which, with a little prac-
tice, could easily be beaten.

. REM .ccssncassissnicssnis

2 GOosSuB 100@

3 SLOu

4 LET H1=0

S LET S5=0

& LET S1=0

8

@ TR - MR N TN

PRINT

PRINT
4® PRIMT

@ & & = & = ® & &

sBls s o0 nncaens .o
R -5
i
Had
-

BB -:......

5

8@ PRINT

- & & @ r. .

o P T

’.I W

2@ F =]

118 P 4T
el . TAE
128 NEXT A
38 PRINT ¢

. B

B P NT

--.H-N-0

58 NT

.E“H.H.
R-E-N

- O om = @ @ @ ® @ @ @

202 LET U=224
285 LET G=14
287 LET H=27
209 LET uvi=uy
1@ PRINT N
215 LET RA1=PEEK 16396+2S5EsxPEEK
16397

TRy -

- o W @ e R e W

- B & = & 8 ® 8 L O T T N
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16K Game RESTRENTRESSTTES.

R W 5 ST TSI A

475 IF Y=-1 THEN COTO 48S
220 LET Bil1=@ A8@ 1IF D=-1 THEN LET Y=-33
225 LET LA=1 485 LET D=Y
23 LET A=A1+678 490 RETURN
235 LET LB=1 S@@ POKE fA,2
[5 gig tE; Efﬂ-}“ = S1@ FOR M=1 TO 26
==k 528 RAND USR 16514
25@ LET <=1 53@ NEXT ™
e . 252 LET O=A14+INT {(RHD*560) 55.-'5 {ET S==+51
| 254 IF PEEK 0<>27 RAND PEEK O i sa@ SLOW “
4 THEN GOTOD 252 MT RT 9,9, "SCORE# ', S
e 25585 IF PEEK (O=H THEMN LET UVUi=U1- E__gg ;::[EIHJ.. s, THEMN LET H1=5
- | 1 _ _ 810 PRINT TAB 9; " "HI-SCORER";:H1
256 FOKE 0,52 620 PRUSE 35000
B 257 LET VU=U-21 . 83@ CLS
258 IF 5»1 THEN RETURRHR 548 GOTO S
= | 268 LET 0=-33 0@ LET A==A
o | 22 Fesmi T ier sseay o 788 LT BeTwkeve o eer_ o
IF PEEK (R#+C) =128 THEN GOSL 71@ LET A=A+ { ( (INKEYS$="8") - ( :
5_400 EY$="5")) ¥ (ABS C=33) + { (INKEY $="€
) 290 POKE R,Gx* ((R2=H) + (A2=G)) :?EIHEET$:”?'11133f“HBS C=1)) %2
| 292 IF S5=Ul1l THENM GCOSUER 9Sa0 50 IF A>R1+726 OR A<A1 DR PEEFX
el | 295 IF INKEYS<>"" RND PEEK 18 4+( Re¢<> THEMW LET R=RA3
) =@ THEN GOSUB 7eoo 73@ IF R=A3 THEN RETURN
- gg? liE_TqusFi_;r_ﬁrh VBT S1wEt s v4@ LET LS=LA+(C=-1)%(A%S="6") +
= | =N L 2 L= 1L +D C=1) 2 IAS="7")1 +(C==-3Z2) 2 (A%E="5"3 & {
o 302 IF A=0 THEN GOSUBR 28S2 C=33)121R$="8")
304 LET R2=PEEK R e o —_ 7?7592 IF LS=LA THEN LET LS=LA-1
[ 3805 IF PEEK R=12 THEN GOTO S50 755 LET LA=LS
310 POKE A ,24 T3 RETURMN
. aai% IF PEEEK 1(B+D) =128 THEN GOSU 308 LET =1
@ = ; E e =
B 330 POKE B.E1 856 GOSUB 4S@
335 IF B1=0© 0D Q=0 AND LA<:LEB 839 LET D2=D
- THENM GOSUIE Sad 240 LET D=D0D1
237 IF Bl«>@ THEN LET =0 852 LET W=LR-LE
340 LET B=B+D 860 IF W>1 THEN LE =1
- 345 IF PEEK B=24 THEN GOTO S@0 878 IF UW<-1i THEN LET U=-1
- 350 LET Bl=PEEK B S7S LET LE=LEBaLU
iE-E- POKE 5 iz SE‘-Q.: LET ; =B+llxD2 %2
[ ] a7 GOTO 27e 390 RETURN
4800 LET X=8& 98028 LET S1=51+5
. 402 IF C=1 THEN LET X=-33 91@ LET sS=0
485 IF X=-32 THEHN GOTO 435S F2A LET G=H
412 IF C=-33 THEN LET X=-1 930 IF H<>G THEN GOTO 950
415 IF X=-1 THEN GOTO 435 942 LET H=14
428 IF C=-1 THEN LET X=33 S58 LET Ui=uy
425 IF X=33 THEN GOTO 43S 958 RETUARN
-] 434 IF C=33 THEN LET X=1 1008 LET ME="042 P12 0OB4 BOPE BES
435 LET C= B43 B35 126 254 118 832 @03 ©O1c
440 RETURN 248 2Q@1 1688 128 119 Q@24 24=
45@ LET Y =08 1&81d8d FRST
452 IF D=-33 THEN LET ¥=1 190280 FOR HM=16514 TOD 18533
455 IF %Y=-32 THEN GCOTOQO 485 183 POKE M ‘AL ME% TD 3)
46@ IF D=1 THEN LET Y=33 1a4@ LET =M% (S TO
465 IF ¥ =33 THENM GOTO 485 1 @58 ME |
470 IF D=33 THEN LET Y=-1 LRBD RE

 w E w e owm omw tﬁt--IlIIl
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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. LS PRINT ~°°° PHF‘EH 2, INK 6.
Final circuit You'll soon learn the effects —‘%’%6 E':'QSLIE" hEEE%a Ve S
Our first program — FINAL CIR-  these have. Your score is shown <0 U . * ' :
CuUIT was adapted from a  atalltimes (line 220), and a final _lt"'g E‘Ef?r_ E'? ) 1_;__\‘1'1*‘5'1-*? INK 7, "5ele
ZX80 program (2K score is given at the end. Your =~ * _ -l e - s = =
RACETRACK) first published in feedback (including such lines '::‘D IF 9«1 OR a.,1@ THEN GO TO 1
the monthly magazine, /INTER- as ‘Driver behind is hooting, = o o T = oo Z
FACE. hurry up’ if you're dragging your ng Ing’$ﬁ :-F::l.lrl - 5 Enter accelera
Itis easy to play, and because  heels) is in words, and appears =1 B < oo e O =
it ends up giving you a score throughout the race. You'll find oo il 3 FAQINEN B8 T, B
after each ‘race’, acts as a there is a great tendancy to Z20 FRINT INK RND B, “Current =i
challenge toplay itoverandover crash, and your vehicle B - - X8 THE 2: 1L
again, trying to increase your manages somehow 10 survive =4@ INPUT PRPER =2 iHih S "Enler
score. There are three aninfinite numberof crashes. Of bBraking f TO 181", b '
‘racetracks’ on which you can particular interest is line 290, 25@ IF b«® OR b:1© THEN GO TO 2
drive at varying degrees of dif- which takes the place of five 'LE" _ -
ficulty. IF/THEN statements of the type =80 REJTURN )
Throughout the race, youare IFH = 5 THEN LET b$ = “oily ";-gg OB 1;: SEE- 3 ’._";:Im ol ;-Lﬂh . ANC
- F el = _ET &= ("0itly StTraic o )
asked to enter your choice of ac straight’’ and so on. h fF‘ } +{"hairpin" AND h=é) +(“corn
| HNL =13 . ol BeEnd HMNDE h==2) +1("
:nlrn‘-_-.;.l'i.-_x-:-" HMLD R=11
G40 RETURN
' REM FPinal Circuvit =@ IF a=@ THEN LET a=1
1@ REM Rdapted from TXEQ@ SB@ LET s=RES 1s+({a%a)-(bzx15) +1
i2 REM program by ARLan Gunns =¥97)
.4 REM First publishked in 7@ IF 5+<1@ THEN LET s5=10
16 REM INTERFACE 380 IF s :¢15 THEN PRINT (IN
= =REM R 2;"'Driver behind is hooting®
=8 LET &=S5: LET g=1: LET b=3 PRINT * INK 1;“Hurry up
== EORDER 1 EQPER = INE O 100 RETURN
25 INPUT ‘LRich Leack (3 TN S 1282 IF = :90 THE! FRINT INK 2, 'Y
= - R i”'rT épe:ﬁ‘“ﬁ---ituw down'!": LE
- d - - b i —1 — L= =t
3@ LET x=o | |2 (TEN GO TO = 1010 RETURN
O LET L=100 +v &Y =202 IF =s:;4@ THEN BEEP 3.50@0: FOR
o8 LET s=0 3=1 TO 26 EORDER RNDx6: NEXT g
=@ IF x=18 THEMN S5TOP PREINT INK 2, ""Crash"™
=0 LET x=x+23 =@1@ IF b:& THEN PRINT ImMn 2;"Ci
2@ IF x=10 THEN PRINT INK RND# ash" EEEP .5.290: BORCER RNDx56:
=, TAE & “"THE RACE IS OUER"'TAB 4 PRAUSE 20: LET Ll=L-93+INT (RNDx10®)
SCOFre as VoL out Oof VA0 4+v E 2020 RETURNK
FOKE 23632,-1: BORCER RND%7 -@aee IF s°>25 THEN FOR r=1 TO 10:
~EEP .02.RNDx230: GO TO S0 PRINMNT IMK RMD¥6, "Crash! i1 o
11 GO SUB 180 NEXT r LET L=L-10
112 FOR t=1 TO S@8 B2, o013 RETURN
ENT Ot 2y SR AR, R Q@ TF =3 THEHMN PRINT INK 2.
11 G0 sUBE 7o AR EEFC T Ao+ F SR FFFEEEE YL
LE® PRINT INK RMND*E. b S LET L=L1L-108
128 GO SUE 145 01 RETURN
1Z@ GO SUB 53586 @@ IF 3 :20 THEM PRINT INK 2;"C
138 PRUSE Eo0 CCCCrrrrraaaassssshhh! ! i1 ™ LE
148 GO SUB 270 L=L-21D
142 GO TO &0 =0@as FOR t=41 TO Sé& PRFPER RNLD%*7
148 FOR t=1 TO s EBEORDER RND®7 CLS : NEXT t: PRAPER 7
MEXT t: BORDER 1 SQ1@ IF B>»3 THEIN PRINT "Crash!!'!’
149 LET s5s=ABS (s+(a+a)-(b*15) +1{ LET L=L-10
> %Q)) 20 RETURN

e e e T e S e B S e g
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pressing ENTER after each one.
When you have held enough, or
if you don't want to hold any,
enter 5, then press ENTER
which gets you back to the next
roll. Note line 40 (POKE 23692,
= 1) which keeps the screen
scrolling, without you having to
respond to a “scroll?” query. Thea
use of this POKE is discussed
alsewhere in this issue, in Tim
Hartnell's article on using Spec-
trum colour.

Vegas Breaker

Chuck Hopper's program —
VEGAS BREAKER — is a varia-
tion on the old FRUIT MACHINE
favourite, which costs you an in-
fiationary $1.50 a spin. From
time to time the HOLD option
will come up. You can hold all
four reels if you like. When
HOLD comes up, you just enter
gach number vou wish to hold,

THISE IS ROUND 14

OU HRUE $33
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' 55%5$%5%%S THREE OF B HIND! $$5%%
5'"': BEEP 2.20@: PRINT ""yYOu WIN
%g LET MOHNEY =HMONEY +5; G0 TO 41
404@ IF RS =Ri{2: AND A3 =A(4)
THEN PRINT INK & PRPER 2, "%%5%5%%
5%% TRIOC % TRIC 5% +%53%%'': BEEF
2,49 PRINT <2y WUIN 7.5
LET HMOMNEY =MOMNEY +7.5S: GO TO 410@d
Sa=@ IF ALY +R1(2) +RI(2) +R(4) =12 T
HEN FRINT FRFER Z,"223303222", PH
RPER @, SHASHERQQ! ! BEEP 2, -2
PRINT ' “you UIN $7.5@! " LET

MONEY =MONEY +7 .5

+19@ FOR T=1 TO 290. BORDER RND#*7

EEEP .21, NEXT T: BORDER @
FRESS ANY KEY TO ROLL e
a +110 FOR T=1 TO_64: PRINT INK RN
Bl BssE BRAE BB 1120 PRINT ““TAB 8;"YOU NOW HAVE
s ; MONEY * *
FOU NOUW HRAVE $31.5 4130 FOR T=1 TO 64: PRINT INK RN
ilao BREETEXT T
— | b,
%E ggEEugggEQEEEEhER 415@ POKE 22682, -1: PRINT PRIN
=i = =, T
30 GO SUB Seed
12 POKE 23892, -1
S@ PAPER ©: CLS . BORDER @: IM
_6@ _PRINT PAPER 2;TAB 2; "TH
I5 IS ROUND ";ROUND’‘TAB 2;"YDU 4182 DIM HMi4)
HAVE !';HDHEY ‘TAB 2, "PRESS RANY 417@ RETURN
=Y TO ROLL SQe@ REM #+ SPIN #+
72 IF INKEv$<s>'" THEN GO TO_7& S@1@ FOR T=1 TO S@: BORDER RND3#7
gg Ighémﬂgﬁgg; “ THEN GO TO a8 : BEEF .01 ,S@-Ts2: NEXT T: BORDE
=S POK 23682, -1 =0 o .
8@ FOR G=1 TO S@: BORDER RND*7 caz9 Eon /-1 TDTEE B
BEEP .@1,S@-G: NEXT G: BORDER E.i"lq.i;'l IF A(J)=1 THEN FRINT INK 2;
i0@ FOR J=1 TO 4 saéé.xF“ﬁnq$€§ TﬁEﬂ@PRI T 7
11@ IF MIJi =0 THEN GO TG 150 "Besl -, . BEEP .1-Se TINT INK 7
122 LET AT =INT (RND #4141 ?@EE-IF_Q\dégg THEN PRINT INk <.
1S@ NEAT o ‘Bar =4 T :
1SS LET ROUND=ROUND +1 SRRt A e TTEHQPRI”T S ¥
6@ GO SUB Soa =SSR FALUSE To
168 GO SUB 4000 000 NEXF O "
17@ IF RND>.7 THEN GO SUB soo@ =123 RETURN
175 FOR T=1 TO 4@: PRINT AT 1.2 =4 HOLD ##
= INK R D*f,“gg¥*TﬂT 1,2s; INK £292 REH Alis)
~ND %7, ° X 1_'_ ‘
177 FOR T=1 TO @5: PRINT : NExy ©020 BEEP .8.1
180 IF MONEY»>@ THEN GO TO &0
1S@ PRINT ‘' ‘TAB 5, "YOU SURUIUVE
= ", ROUND, " ROUNDS"
195 Bnnnzn"nnn*? | |
=35 BORDER. RND#7 5038 PRINT ~ "INK & "ENTER ANY N
210 PRINT "C A S I NGOG I 5 C cpeeris) YOu o -
E*B & B Dot 5248 PRINT INK 6; "WISH TO HOLD
=1 n) 7 i -
S50 PORE Smeno*’, 5052 FRINT ° INK 6; "WHEN YOU HAU
=30 PAUSE 10 Soss IRSOE
242 GO TD 122 Sos@ INPUT @ i
OBE TN Ba PDNE W £@7@ IF _@<¢>S THEN FPRINT INK 2,0
Q@S PRINT °‘': POKE 23682, -1 e008 IF O3S T &
(010 LET MONEY =MONEY -1, S S ErhAL= THEN 00 TO Sn68
+020 IF A(1)=A(2) AND A(2)=A(3) 5182 RETURN _ _ i -
AND R (&) =R (4) THEN PRINT INK 6, 3¢ N ek O3SIGN UARIADLED ##
FEEEF JRCEPDT I ) EFEEEEEELEE™ Ife-r_m LIM RIS): DIM HIS)
BEEP 2.1@: PRINT - “YOUI WIN gae 3938 LEI HONEY=7.6
e LET MONEY=MONEY +1@: GO TO 4 S02a FGR T=i Ta.20
L@5@ IF (A(1li=R (2! AND (AI(3) =R (= 088 NEXr JocarT
 FRfgtell e e Te el 88 Beten 7. papem 3 g
(2 =R (4 OR RI(2: =RA13}) A A(3Z 3 : -
!=R {4} THEN PRINT INK &, PRPER = =092 RETURN =S

w
[~]
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@ GO TO 100
@' E}HTH lljlﬂriglll_l_1|+_9_a_'lag"l

80 LET LI(E+10xD)Y=A(B+10xD) "
a8 MNMEXT D: NEXT B 1

i 1 ey s P
Livin urful discussing the game of LIFE in i @@ =5l =G+l "
g colo ully detail in the next issue of ZX ‘.}"gg ;gg gf"' 70 1;’
Anne Marshall has turned her in- Computing, and telling you how ry 40 L E'.,- = :l}l ;ig *é‘-
ventive fingers to programming  you can write a program to play 1a i, ey - "
this variation of John Conway’s it from scratch working it out iag EETb; iBTHEH Q@ To ase
game of LIFE. It makes gooduse from the primary algorithm. But 200 FOR T= 1 TO 8
of the colour available on Spec-  for now, save all that thinking, 21@ IF RAI(F+E(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'llbe  gram a whirl. Z2@8 NEXT T
230 IF A(F)=C AND H(*»3 AND H<¢»2
LFE i THEN LET LI(F)=2Z
R, 238 IF RIF)=Z AND H=3 THEN LET
i (E) =C
_19 DIM A(145): DIM L (148): DIm =24@ NEXT B: BOROER * E:
:.'..:Z'E-_F b =4S BORDER 1
15 LET G=0 =58 FOR M=11 TO 144: LET A(M) =L
2@ FOR T=1 TO & Ml BEEP .Q@5 M/ /3: NEXT M
26 READ Z: LEI““E‘IET} =Z: NEXT T 2SS PRINT AT 5,0,
2@ LET C=CODE_'"p "': LET Z=128 26@ FOR U=1 TO 12: PRINT TAB 4
35S BORDER 1: PAPER ©@: CLS 270 FOR B=1 TO 12: LET F=U+10%E
49 FOR B=1 TO 12 282 PRINT INK B, CHR$ A(F. " *;
S8 FOR D=1 TO i2 NMEXT B: PRINT NEXT U
S0 LET A(B+102D) =Z 2858 PRINT AT 5,10; PAPER 2; IN?
7@ IF RND».45 THEN LET A(B+10=* 6;"Generation ",G6: BEEP .3,.50
29
@

r

|

Generation 4 Generation S Generation 12 Generation 16
=ER == - = -
am - aa = - "=
[ ] ] | | a [ ] " [ [ |
» N " - - = L L]
REw = = = =n an LR am ae
e u am am mm
am = am
-m -
- = ExEs
aaa - - W= a
LN ] N " | ] | ]
e » EE = ] Em
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S OELWARE

Personal Software is a new quarterly publication from the people who
brought you Computing Today. To celebrate the launch of the BBC
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
tfeatures, the publication also includes a number of specially commissioned
programs which reveal even more special functions.

It 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
£1.95 per copy. To ensure a single copy or a complete year’s supply {ill 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,

| ) ~ THORNTON HEATH, :
[ QY 5 r\YV/3\[2)S SURREY, l
I AN U \WLAMNS ENGLAND. :
I e — e e l
l Pleas BLOCH PITA Please comr men baerif F Softw " I
l Na {riMrs'M = l
I felete accordingly SUBSCRIPTION  (tck = I
l Address RATES sppropriate
| I
I §7.80 {or 4 J P 1] 95 lor a single l
| K I
1 s I
g IT ng m de I Iy
l Po .JC-:-Iq-: Inbe M .r;.f- !
I Date Order for £ l
mode payable toe ASP Lid I
l OR l
I Debit my Access B.:n.':::;.-:':.'.'-." 3
'I B2 Summat ( "delete as necessary) l
L--------------------------------—---------------I
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ZX80 Games

Kar WIng won

brain-

from Canada has

rovided us with a couple of
retching programs for the 1K ZX80 — MAGIC SQUARE

and ZX REVERSE. Both programs can easily be converted to run
on the ZX81 (where more than 1K will be required)
or the ZX Spectrum.

—

ML

Pkt

S\
S

N7
Pa] il
2N

Fele P :.l

T

L=

L

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
789

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

e e e e e e
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Here is the code to help you
crack the Magic Square:
(1) When a number belonging to
the corner (1,3,7 or 9) 1s entered
the colour of that quarter of the
whole gnd will be reversed. For
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 81, the colour of that whole
side would be reversed. For ax
ample, when a four is entered,
numbers 1, 4 and 7 would be
revarsed.

(3) When the centre one is
entared lie. number 5 numbers
2, 3, 4 5 6 and 8 would be
reversed

The magic square i5 made
when the colour of numbers 1
2 3. 4,6, 7, 8and 9 are black,
and the colour of number 5 is
white. The computer will tell you

CLS

DIM A(9)

LET B=0
FOR A=1T0O9

LET K =RNDI(2)
IF K=1THEN LET AlA)

LETB=B+K
NEXT A

IF B=8 AND A(5)
FOR N =0 TO 2000
LETC=0
PRINT“"MAGIC SQUARE"
PRINT"

PRINT

ERRZSRRNRRERNE,,

IF K=2 THEN LET AlA)=0

the number of mMoves you made
in order to fimish the square, and
it will only accept a number ir
theé range from one 1o nine
However, the program will stop
when you enter a letter, if you
feel iving giving up

128

0 THEN RUN




ZXCD 0arns e

| 150 LET D=0 350 IF B =5 THEN GOTO 370
160 PRINT"(AAAAAAA) 360 GOTO 430
| | 170 FOR A=1TO 9 370 FORK=1TO 4
180 PRINT(A):CHRSS(A(A)): 380 LET AI12*K)= ABSIA(2*K] - 128]
190 IF (A/3]"3=A THEN PRINT({A)" 390 NEXT K
200 IF (A/31*3=A THEN PRINT"|AAAAAAA)" 400 NEXT N
- 210 LET D=D + AlA) 410 LET AI5) = ABS(AIS] - 128}
220 IF D=1024 AND AI5) =0 THEN GOTO 470 420 LETB=(5B)/2+B
230 NEXT A 430 LET AIB + K) = ABSIAIB + K) - 128)
240 IF C=1 THEN PRINT B:” IS NOT BETWEEN 1 AND 9 440 LET AIB - K ABSIAIB ~ K) - 128)
DUMMY"™ 450 NEXT N
250 PRINT 460 STOP
260 PRINT”ENTER A NUMBER (1 TO 9" 470 PRINTYOU DID IT IN “:N:"* MOVES"
270 INPUT B 480 CLEAR
280 CLS 490 PRINT“TYPE ¥ TO PLAY AGAIN"
220 IFB < ORB 9 THEN GOTO 540 500 INPUT AS
300 LET AIB)= ABS|AIB)-128) 510 IF AS="Y" THEN RUN
310 LET K=1 520 CLEAR
20 FB=30RB=4THEN LET K=B-1 530 LIST
30 IFB=60ORB=7 THEN LETK=9-8 80 LET C=1
340 IF NOTIB/2)*2=8B AND NOT B=5 THEN GOTO 410 550 GOTO 120

ZX Reverse numbers were arranged 40 LET A(A) = RND(9)
286491537, and yvou entered 5, 50 FORB=1TO A-1 s
When this game runs, you'll see then the sequence will become 60 IF A(A) = AIB) THEN GOTO 40
a random sequence of numbers, 946821537, that is, the first five 70 NEXT B
from one to nine. The object of numbers would change places 80 NEXT A y
the game is to get the numbers The computer keeps track of the 90 FOR D=0 TO 2000
back in order again in as few number of moves you've made 100 CLS

moves as possible and will know when you've got 110 PRINT_:'E}( HFV?REE”
Here's how you do it. If the the numbers back in order 120 PRINT, -
130 PRINT
. 1 P "
5 LET C=0 g dallal

150 FORB=1TO9
160 PRINT A(B):" "
170 NEXT B
180 PRINT

190 PRINT
200 FORB=1T09
210 IF NOT AB)=B THEN GOTO 240

\ - 220 NEXT B
— - . 230 GOTO 470

\ 3 . i 240 IF C=0 THEN GOTO 280
F = 250 PRINT

260 PRINT” PLEASE INPUT AS INSTRUCTED™
270 PRINT” | AM JUST A DUMB COMPUTER"
275 PRINT” YOU KNOW"
280 PRINT
290 PRINT” ENTER A NUMBER(2 TO 91"
300 PRINT” OR TYPE 1 TO STOP”
310 INPUT AS
320 IF A5=""1" THEN GOTO 520
330 FOR A=30TO 37
340 IF AS =CHRSIA) THEN GOTO 370
350 NEXT A
360 GOTO 540
30 LET C=0
380 LETA=A-28
390 FORB=1T0 A/2
400 LET E=AlA)+ A(B)
410 LET A{A)=E - A(A)
420 LET A(B) = E-A(A)
430 LET A=A-1
440 NEXT B
. 450 NEXT D
460 STOP
470 PRINT” YOU DID IT IN “:D" MOVES"
480 PRINT
490 PRINT” TYPE Y TO PLAY AGAIN"
500 INPUT AS
510 IF AS=*Y" THEN RUN
520 CLEAR
630 LIST
540 LETC =1
3 550 GOTO 100

10 DIM A(9)
20 LET A(1) = RNDI9)
30 FORA=2TO9
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MICHAEL ORWIN'S ZX81 CASSETTES

THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT LOW PRICES

QUOTES CASSETTE 2

CASSETTE 4

Michael Orwn's § ette Two i very g Ten games in Basic for 16k ZX81 8 games for 16k
i | 2 - . hinoslacing skt ZX-SCRAMBLE (machs
. Canriie ‘l";u L-l.r!t! l'.'ﬂI .
| | CASSETTE 3 _
irptvi B 8 programs for 16k ZX81 — 'G';r;HG'H'T e A mumns

STARSHIP TROJAN

STARTREK

BATTLE ¥ G
H.luLABﬂ:IASI W 3

CASSETTE 1
(eleven 1k programs)
TR cunE

P P Backst
hEare vl - '

5Ecn:t uESS-.lEES-

MARTIAM CFIICNET
totally umbi 1
vafnabie and o

Casselle One costs £3.80 Cnulhr 3 costs £5

PRIMCESS OF KRAALAN gy

BT L&l P om
| : = n .
sl Apec mens g
% by & 'S - R
i

-G.il..hrr INVADERS (mact
4] I sw [ 3 and iy

SHAKEBITE

I.IFE mach

£ XBY wier a
ZII:J flC T-IC TOE (B

1 dudnd [
hatd 1o Baat the mouler &t il

"ol tha B games are in macrune code, bacause This s
jeh fasier 1han Has TR b | Th@Ess QAMSE wle

i v avalalbie fipe feacmdr
I:nurlt 4 conis €5

FUNGALOIDS (Machne

Recorded on quality cassettes, sent by first class post, from
Michael Orwin, 26 Brownlow Road, Willesden, London NW10 9QL (mail order only please)

The speciaksts in ntermsl plug n meamories for Ix
COMITaTs BNnoNce

80K
SPECTRUM

now aitminabls for the price of a8 48K moded
oud SPE0 low powar Snclal ook -ahiks

Functionally dentical 1o the Snclalr 32K internal plug-in sspansion bt with double
tha capscity |(B4K) the SPE0 plugs into the sochets provided on the 18K SPECTHUM
by Sinclair for his 32K sspansion board Instructions to ow usual high standerd makes
fitting wery simpls indesd

Tha SPBO in no way intearares with Sinclal sdd ons
Micrpdrres

v itk

IX Printar. RS2 12 ntarfacs

New low prices on our highly successful internsl memones for ZXE1
To: Esst London Robotics. ‘Finlarndia Houss . 14 Darwsll Closs, LONDON EG 48T

feam
Prica
a4 10

I

CHIPSWITCH kit doubles yvour 2081 mamory o
£K. [this kit reguires saldaring)
INCREMENTAL intarnal 2K plug-in mamory
anienslon for 2XB1 sxpandable 1o 16K
Additional 2K chips for sbowve (HMEB116P-3
MAXIMEM B4 intemal plug in memory for
INg

SPHED 64K intemal plug in memory sslenson
for ZX SPECTRUM giving BOK of user RAM
SPRED Kt vearsion with full inatrec bons

Quantity Total

17.78

44 00

SPAO fitting service [price Includes sxcass
PEP)

900

Postage and Packing
TOTAL I

Telaphonas anguires on 07 471 3308

Al prices already inchudes VAT

Plasss tick il you reguire 8 VAT receipt

Ratunds lesa £1.50 handling on all items retumed within 14 days of receipi. Send
siampesd sddressed snvelops plus sdditional 12 % p stamp lor catalogue

Chague Fostal Drder payable to; EAST LONDON ROBOTICS (
Mams Mr Mo Miss

Adrross

STOP PRESS'!| Transfer all your IX81 BASIC and Machine code programs snd data
onto youl SPECTRUM in minutes with our new SLOWLOADER aveliable aoon!

feut :*_:'._1"1—]

S ek
ASTRO-INVADERS

atte for ONLY £3.65
FDUFI BQNUS GAMES
ARCADE GHAND PRIX — drwi Frach i

PENALTY — defend your goal against the sharp-shooting ZX81
GOLF — judge shot-strength, angles, bunki
olus mact i | SWAT
PACK 2
PLANET DEFENDER
Dia } plant "

ssette for ONLY £3.66 with machine
smnm FIGHTERE — combat 5 fles oping aliens

y pace. BREAKOUT (machis race
© GRAPHIC HANGMAN

15!{ ZXB1 cassette pnclﬂ.a 1 and 2 are £3.66 each
Ipost frea in UK) from:
JOHN PRINCE
Avenue, Levenshulme
Manchester, M

,.JH

MK
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craphics

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 ZX printer.

This program will work with a
ZX81 or an BK ROM ZXBO. It
needs a printer, and 16K RAM.
The first thing you must do
before typing in the program,
o LDADmg it from cassette, is
to ty

PDI{E 15385 124
NEW
This will alter RAMTOP to

make space for the machine
code subroutine. Next, type in
the program as listed, and
press AUN.
Now, to design, say, an arrow
like the one in figure one, type:
" NEWLINE
"-NEWLINE
"INEWLINE
"'NEWLINE
S INEWLINE
JUUNEWLINE
/" NEWLINE
" 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, obwviously
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 AS. 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
§0-120 Sets C to the right code for array A$
130 Sets array AS$ to C
9988-9999  Sinclair's high resolution printing program

THE SHAPE: Ha

Fagurn ond Dhrgwiwng an sorow

1 IF PEEEK l16388+2S5S6sPEEK 163&
9@=31744 THEN GOTO S
2 POKE 18384 .21
S FOR I=® TO 112 ‘ _
& PORKE 3174a4+I,PEEK (2161+1)
7 NEXT I
2 POKE 31800 .,63
S POKE 318%7.,201
12 DIH A%i32.,8)
15 FOR N=1 TO 232
2@ FOR A=1 TO &
25 LET C=@
A2 PRINT AT @.@;"LINE ";A
12 INPUT Es
41 FRINT AT A.0;E$
42 IF Bs="PLOT" THEN GOTO 2988
43 IF LEN BS$<& THEN LET E$=B$+
44 IF B TD 4)="EXIT" THEN PO
KE 16384 ,13
S@ IF Bg(l)="." THEN LET C=C+2
237
§@ IF B&(2)="." THEN LET C=C+&
* %40
70 IF B$(3)="." THEN LET C=C+2
* %o
82 IF B$id)="." THEN LET C=C+2
$%4a
2@ IF BEgiTi ‘e THEN LET C=C+2
"10@ IF BS(E3="." THEN LET C=C+2
"311@ IF B$(T7i="." THEN LET C=C+Z&
120 IF B$i(&:i="." THEN LET C=C+1
12@ LET AsSs({N.A+1!=CHERS$ C
138 EFRINT AT =zi.@;C
14@ NEXT A
145 CLS
1S@ MEXT N
99858 REM LPRINT &% & LINES &T &
TIHME
92992 FOR J=1 TO 3&
9991 FOR K=1 TO &
Q992 POMKE 52255 +H +Bx(J-1) ,CDODE &
FlJ.K+1)
Aasi MEXT M
3984 NEXT J
aQ99s FOR H=0 TO =21
99498 FOKE 16444 +H.H
9997 NEXT H i L]
9998 LET HEFRINT=USE 1744
2a9a POKE 18384 ,26
T REERE ) I -
L ¥ YW )9 M=
LINE 1
LINE 2
LINE 3
LINE 4
LINE S
LINE &
LINE 7
LINE 8
LINE 1
ETC. (PRGGRAMING OTHER ARROWS
PLOT
A b i
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Programming Skills

HINTS ‘N’ TIPS

TO IMPROVE

YOUR PROGRAMS

Experienced

rogrammers develop
many useful techniques, but they
rarely get the chance to pass the
results 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 ZXB81. Many of the
hints will apply to waorking
with the ZX Spectrum.

The first thing I'd like to
discuss is the fact that, when
using the 1K 2ZX81, the
amount of screen memory us
ed is a vwvital 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 ZXB1 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
ﬁrll"l'[ statemeants an scregn
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 aedit the line quickly

If you have problems editing

when you are nearly out of
memory, then try this method.
Use LIST N as above 1o place
the line required at the top of
the screen, then press CLEAR
lor 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 ZXB81 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 ZXB1. 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 holel You may find it
useful 1o stick labels on top of
the ZX81 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
by

10 FORF 1 TO 600

20 NEXTF

A loop of 60 corresponds
approximately to one sacond

in practice as does PAUSE 50

If you can, use the sames
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 yvou've already finished
with a previous one as this
would be wasteful of memory

You can use this expression
to PRINT any of the graphics
characters or their inverses at
random:

PRINT CHRSRND x 10 +1128
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.

If you want a time limit on
user responses without involy-
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 AS$ INKEY %

30 IF As “R" THEN
GOTO 60

40 NEXT F

50 STOP

60 PRINT ""RE-RUN"'

70 RUN

In wview of a previous
paragraph you may have ex
pected to have aloopof 120in
line 10, but having anything in-
side the FOR/NEXT loop slows
it down and 55 is adeqguate in
this case.

The frame counter is a bit
more difficult to manipulate on
the ZXB1 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 1o
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
hime use

LETT = (65536 - PEEK
16436 256 x PEEK
164371/50

which will give yau 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
string, eg. A% you use the
function LEN to tell you the
length of A$, hence this is the
amount of characters to
PRINT.
1)
10 FORA = 1 TO LEN AS
20 PRINT "
30 NEXT A
40 PRINT

Line 40 moves the PRINT
position to the next line ready
1o continue. Omit it if you do
not nead it. Thea next method is
a lot faster and uses only one
program line.

AT a2 |
{TO LEN AS)

the only disadvantage is that
you need to specify how many
characters are required in
guotes 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 O 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
ine 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

since you do not have to en-
sure that the number falls in
the range O to 31.

Try applying VAL to an ex-
prassion 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
VAL 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 AS “RND x 6" and
avery time you wanted a ran-
dom number you would type
LETR = VAL AS

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=1T00
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 FOR F (X = 6) x
33 TO 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

—Programmlng Sh I T A |

up (effectively if you've used
that loop before). In a
FOR/NEXT 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 ZX81.

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 memory 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 variable

IX COMPUTING AUG/SEPT 1982

101



IR S R O (AT T G Skll!s—

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 O 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 two lines of the
screen. If you have more than
%K of memory plugged in
(eg. 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+ 2566 ® PEEK
16397 + 758). Line 23 conse-

quently starts at (PEEK
16396 + 2586 X PEEK
163897 +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 O, 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 comeas
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
(NUMBER/256) x 256
POKE 16420,INT(NUMBER/
256)

NMow when you press
NEWLINE the automatic listing
will begin where you specified
INUMBER 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 bottomn. 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 (|
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,

INT
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Choosing programs for microcomputers
1980 JE Lane £9.00

AS 13Bpp PISBN O B6012 255 4

Looks at application packages for micros

describing what they are, the banefits they offer
and thaeir use on microcomputers. Guidelines for

obtaining packages and for idantifying the bast
product are given

Elameants of BASIC

1979 R Lewis and B H Blakeley £59.00

AS 200pp PISBN O BEDO12118 3
Introduces the BASIC language, covernng the

mathamatical, non-numenc and data processing

facilities. Genearally machine independent with
supplemants to show tha sffect of a numbaer of
different implementations

Graphics on microcomputers

1981 JE Lane £4.00

A5 4d4pp PISBN O B5012 333 X

Exploras the type of graphics becoming
incraasingly available in low cost systems
Mlustrates tha facilitios available and takes a
closar look at graphics pictura building
lechnigues

Information handling by microcomputers
1981 JE Lane £4.00

AS BOpp PISBN O BBO12 334 8

Examines the field of information handling on
microprocessors across the whole spactrum of
micro applications. Aims to promote an
awarenass of current practices and trends

Book$

Introducing computer programming
1879 Reprint W G Collin £71.50

A5 364pp PISBN O B5012 210 4

A maching language independant textbook for
the beginnar, proveding all the necessary basic
information needed by someons starting on a
COMPUTEr Drogramming caraar

Introducing data processing

1880 NCC £6.50

AS 23Tpp PISBN O B5012 2456 7

Covers the requiremants of syllabi for
intreductory courses. Provides a comprahensive
and accessible introduction 10 data processing
Assumas no previous knowledge of the subject

Introducing microprocassors

1979 G L Simons £9.00

A5 177pp PISBN 0 85012 2090

Gives a profile of the microprocessor scens
paying attention to typical application areas
together with hardware and software
information

Introducing word processing

1981 G L Simons £8 50

AS 180pp PISBN O 85012 3208

Describes the mamn charactenstics of word
processing and discusses i1s advantages over
conventional typawriting. Communication,
maintenanca, security and costs are considered

Operating systams for microcomputers
1881 JE Lane £3.50

A TTpp PISBN O BBO12 277 5

Establishes the raguiramants of operating
systems for microcomputers in both commarcial
and industrial apphcation areas and axammnas
the facilities provided in a number of current
products

Student notes on NCC DP documantation
standards

1978 NCC £5.50

A5 100pp PISBN O BS012 339 9

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

1874 F H George & J D Humphries (eds)
£10.00

AG 1BBpp PISBNDBS012 1140

Gives a general background 10 current
devalopmaents in artificial intelligence research
and looks at where these developments could be
laading

Using computers — a manager’s guide
1980 M Pelu £7.50

A5 180pp PISBNO B5012 241 4

Intended to halp managers iImplemeant Computer
systems effectively in an organisation, Provides
an introduction for usar Managamant covernng
tha topics of planning and control plus human
factors

Working with computers: a guide to jobs
and careers

1976 £2.50

A5 BBpp PISBNO BS5012 126 4

A general introduction 1o computing 8s a carnser
for school leavers. Covars how a computer is
used, what types of job axist and how to train

NCC O

Thom Matannas Cormguting Comtre

We are now able to offer, in addition to our usual selection of books on computers, a number of specialist titles from the National

Rather than taking their antire list of some 110 titles, we have selected those most relevant 1o the microcomputer market and these are

Ordering couldn't be simpler, just tick tha boxes in tha form below, enclose a cheque or postal order to the total amount (or make use of

Computing Centre,

listed with their precis

the Barclaycard and Access facility] and send it all off 10

SPECIALIST BOOKS,
ZX COMPUTING
145 CHARING CROSS ROAD,
LONDON WC2H OEE.

If you are using your credit card to order pleasa don't send it, just fill in the number and sign on tha dotted line

Please allow 28 days for delivery of your books

5
4 L N N N B N 8 N N 8 B B B B N ¥ B B ®F B B B ®F B B B B ®FB B B B EBE NN & |
|
t . CHODSING PROGRAMS FOR ] INTRODUCING COMPUTER ] OPERATING SYSTEMS FOR
N F_ﬂlﬂHﬂCCIHPUTEHS £9.00 PROGRAMMING £11.50 MICROCOMPUTERS £3.50
r L ELEMENTS OF BASIC £9.00 [ INTRODUCING DATA PROCESSING (] STUDENT NOTES ON NCC DP
. "] GRAPHICS ON MICROCOMPUTERS £6.50 DOCUMENTATIONSTANDARDS (5.50
3 £4.00 [ INTRODUCING MICROPROCESSORS [ THEROBOTS ARE COMING £10.00
t O INFORMATION HANDLING BY £5.00 [l USING COMPUTERS — MANAGER'S
1 MICROCOMPUTERS £4.00 _ INTRODUCING WORD PROCESSING GUIDE £7.50
5 £8.50 ) WORKING WITH COMPUTERS: A
" GUIDE TO JOBS AND CAREERS £2.50
f
f Nama
[ | wish to pay by
| PN o ek R R R B R e BT s el e e e e B o a6 | BARCLAYCARD [ ACCESS [Jtick
i Card No
: )
Ui B O a0 o R T R B e
| Amount: . ......... LARCL EYCARD
- Signature:

Make cheques payable to ASP Ltd. =S
]
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Games, games —
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 ZX81.

white text on a blue background

Matchsticks For ZX81 or spectrum this with a blue border. This is one of

the easiest to read PAPER/INK

The computer plays the human \fariatlon O“ a“ ﬂld Favourlte combinations, but feel free to
in a variation of the old 'pla','f:r 1W'“I get you thi"kl"g change |_t to a combination of

who picks up the last one loses your choice.

game. This game, Matchsticks, The player who takes the last
is based on one which was of the game, determined by the take it in turns to take away as match loses in this game. The
played in the film 'Last Year at program, and there is a imit to  many matches as you choose, computer is not programmed 10

Marienbad’. There are a certain  how many you can pick up ata uptothe maximum allowed be infallible, so you have some
number of matches at the start time. You and the computer Note that the Spectrumuses chance of winning.
A2
o |
o |

| i ’,
TN il{/""f | f
f & Il f'f s - L . _
// - ‘“1}' :'ﬂ é ':I \Q\\J [ ] [ ]
U e J. \\'\__ o ~
N N P, B
Il .. X/ ) ¢ s
U‘ff’: Q\"‘ : .r /;{/ '
AN .ﬁ” ®
\\:f\ / (”’/’f r
% .
L]
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The Spectrum Listing The 2X81 Listing
S REM = MATCHST ICKS = 18 REM 3 ZX81 MATCHSTICKS =
id REM WHITE TEXT ON BLUE 20 LET E=0
.15 PAPER 1: INK 7: BORDER 1: C 3@ LET Z=16+INT (RND*9)
= 40 LET H=2+INT (ENDx221
.28 LET E=@: LET Z=46+INT (BND: S@ PRINT AT 3.3; "HAXIMUM TO TA
=3 KE IS “;CHRS (H+156)
3@ IF 2» i.‘_z-ﬂ =L THEN LET Z=Z+1 o8 IF E»@ THEN PRINT AT S5.4:"Y
4@ LET H=INT (RND#*4) +2 U TOOK ";,CHRS (E+156),TAB 16;"1I
__5S9@ PRINT PI’-‘EF’EF—" RND#5+2;, INK o, TOOK ", CHR%S (2+156)
HT 8,8, f“h!‘.hr‘TUH TO TRRKE I.: i H 65 PRINT AT 7.,0;
. 88 IF E>@ THEN PRINT AT 7.,2;"Y 7@ FOR K=1 TO Z
JU TOOQK ',E TAD 20; "I TOoOK “;e-°° 8@ PRINT &, "}
7@ FOR K=1 TO Z: BEEFP .@1,K 3@ IF RMD>.85 THEN PRINT

. 2
3@ PRINT INK RND*5+2;:K; "} 95 IF RND > .85 THEN PRINT

9@ IF RNDH>.8S THEN PRINT : BBT 19@ NEXT K
iT oy e 110 PRINT AT 19.,0; "HOW MANY WIL
1@@ NEXT K _ L YOU TRAKE?"
105 LET K=7: IF RND>.S THEN LET 115 INPUT E
fogpnins 120 IF E>H OR E<1 THEN GOTO 115
118 INPUT INK K; "HOW MANY WILL 130 CLS
QU TRKE? E _ 135 LET Z=Z-E
i@ IF E>H OR E<1 THEN GO TO 121 140 IF Z=@ THEN PRINT RT 1&8,1@;
g8 NEXT K .{quEETEEE—}z-l INT ({ZT=1Y »{H+1}Y)
(@S LET K=7: IF RND>.S THEN LET _ 8V, TCI1nT (RND ¥5) -2
s ' Z OR © OR @>H {EN G
110 _INPUT INK K; "HOW MANY WILL  _18@ IF 62 . :
J TAKE? ";E 170 LET _Z=2-0
l22>IF E>H OR E«1 THEN GO TO 11 1890 IF Z=0 THEN PRINT RT 10,4;
P I TOOK ";®@;", S0 YOU WIN";END
i@ CLS : LET Z=Z-E igp GOTD SO
14@ IF Z=2 THEN BORDER RNDz7: &
iinT FRFER RND#S; AT 10, 1¢,“I th MARXIMUM TO TAKE IS BH
 _BEEP ,QS_RND#*32+3@. GO TO 149
LS@ LET @=Z-1-INT ((Z-1),(H+1)) YOU TOOK B I TOOK B
{H+11 +INT (RND#3) =2
18@ IF @>Z OR @<1 OR @>H THEN © 1§ 28 3 ¢l si o
2 T 158 -_.'I o = [l |
i /@ LEY Z=Z2-@ 1 13 1
, i@ IF Z=0 THEN BORDER RND#*7: P 1= i § 148
iT , PRAPER RND#6,RAT 12,5;"I TO
Y B, B "’DU L. INt " : BEEFR .@S 158
23 G0 TOD Sé HOoU MANY WILL YOU TRHREKE?

Four-year-old Steve Dommett attempts to defeat the ZX81 at MATCHSTICKS.
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GCames, games

The ZX81

ets its thinking cap
on to challenge a mere human
in its own version of 'Four in a

Row’, or ‘Connect Four'.

Four in a Row

A playing board like that shown
in the sample printout is
displayed on the screen. Youare
the letter “'H”’, the computer is
the letter “'C"". You enter the
number at the bottom of the row
in which you wish to appear, and
your piece will be printed there.
The program is fairly slow, and
has been designed to be run in

FOURIN A ROW dispiay.

the FAST mode. If you'd prefer
to run it in SLOW, and the board
printout (from line 100} looks
good in action in SLOW, delete
lines B and 1006.

There is no mechanism 1o
know when the game is over,
nor who has won. You may like
to add one once you understand
how the program works,

ENTER YOUR HMOUE

Program listing.

REM
REHMH
FRST
SOTO Saad
LET E=C

LET E=E+N

IF A(E)
LET K=K +1
GOTOD 50

om
DEOGNLIBM-Jr-

FOR A=

WD
= 50 10 0 ) P e
06

149 PRINT CHRS$
NEXT B

PRINT "B
NEXT R

S
132ERETURN
19S5
=299

nn
==
S

LET K=0
LET N=X(X]
GOSUB 2e
LET N=-N
GOosSuUBs 20

Moo N oo
e
00R8G

NEXT X

EFOUR

REM 33333
PRINT AT 6,1
12 TO
PRINT AT 1S9-
FOR B=2 TO 9
=R

¥ 3
L%
1
P

PRINT AT 12-8/.,16;

PRINT TRHE 18
PRINT TAE 10.

IF K>L THENMN LET
IF K»L THEN LET

I

_i:' o oS

IF E<1 THEN RETURM
£ T THEM

RET!

JREM

=
P -1
& .

18+E1 1 ;

I"J'-|
~m

* ¥
S
1€
A%

"liEJ-’iEE?a::

REM %33+ %%%% %%
FOR X=1 TO 4

G=C
L =K

298 RETURN
288 REM giié;i****i*
1908 GOSU .
19858 PRINT AT 3,6; "ENTER YOUR MO
UEIJ
1008 DBy D-CODE INKEYS
1210 = -
18158 IF D=-28 THEN bﬂTD 1@15 |
1547 PRINT AT 3,6;°
1829 IF [<¢1 OR D>8 OR A iINIiD)si1@&r
D+1) <>CODE " ." THEN GOTO 1018
1893 LET Y =CODE "H" _
104G LET C=HID) 1@+ +1
1@5@2 LET HI(DI =H{(D) &1
189668 LET ALl =Y
178 LET L=@
1239 SOosuBs 2a@
1118 REM #=2#*%+ 5% 3% %+
2288 LET T=
28180 LET T=T+1
Z292a LET P=@a
2834 LET ¥=COCE "C"
2a4e LET =8
205@ LET D=D+1 |
206@ LET_L=0 | _
287 IF T=2 THEN LET L=1 .
2088 IF T=2 THEN LET Y=COODE "H
209@ LET C=HI(D! ¥1@+D+1 - i
239S IF RICY(>CODE . THEN oTO
2258
21a@ GOsSUEB 12
2118 LET H=G o
2120 IF L»>2 THEN GOTO 3@1@
24230 IF L<2 THEHN GcOTOQ 2Z22Te
2140 LET M=L
215 LET L=0
216@ LET Y=CODE
217@ LET C=C+1@ i -
=975 IF RAILC) » COCE . [ HE ST O
=200
2180 GOSUB 200 - _
=198 IF L2 THEM =3
22e@ IF M«P THEN GC Bpte. . .8
=160 I T==2 AND M<:= t EINER 22
=0 .
2228 LET F=RH
2232 LET J=t .
=25@ IF D<»58 THEN GOT0 2050
2255 IF T 2 THEN = 5 ,
aa808 IF F«2 T he - =LAl
20760 LET C=J
2os@ GOTO SR _
2538 LET D=INMNI LBRMNE 2
=251 LET C=HI(D}! *18+D+1
208 LET D=C-10%INT
2@12 LET RIC =CODE
2020 LET HI(DI =H (D) 4
I03@ CGOSUBR 200
=e4ald LET YW=CODE 2 .
358 LET L=0
3@6@ S0SUB 129 .
23070 IF L:2 THENW =07
ISH GOTO 18&o
3930 REM ¥x3:xxx%s
S DIM AILISE]
s@1@ DIM H(S)
Saz20 FOR H=1 7O ©
S05@ LET HI(HI =1
sS4 NEXT H
sgs@ FOrR A=1 TO 12
sos@ FDR E=2 TO @
s5a7@a LET Al(AFl1le+B) =CC0LC .
NEXT B
ggg@ﬂﬂﬁfr =
S166 DIM X (4]
5110 LET X{1}1 =1
S128 LET X (21 =9
5413@ LET X(3)=1¢
5140 LET Xid)1 =11
5150 LET G=0
5160 LET T=0
Sa2p0 GOTO 186
S241@% REHM ###&x#¥x T ¥ ax

|
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Make sure you get every issue of ZX Computing —
Now bi-monthly!

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 Barclaycar
in which case simply fill in your card number, sign the J§
form and send it off. Do NOT send your card! '

E E! N
[ I am enclosing my {delete as necessary|
. Subscription Onder Form Cheque /Postal Order /International Money i .
! Ur:drr!ar B e icna Skl !_
[ ] {made payable to A.S. P. Ltd) I T E
: OR BARCLA
. UL UL WERRENE TV Drhir:ny Access,/Barclaycard” 5 ohl .
= ZX COMPUTING Subscriptions { “delete as necessary) __If_i‘ﬂ =
513, London Road, - 1 T |
It ] Thornton Heath, e L B
[ ] Surrey, England. Please use BLOCK CAPITALS and include post codes. "
. Plaase commence my Jut scnption to ZX Computing Name(Mr/Mrs/Miss) 2 aci how aC T .
. vith the very next issue .
F | Address .. ; e Ty »
L - i
£11. for si
B SUBSCRIPTION UK RO S0ES 1900es W
ki RATES £13 for six issues ]
L (tick — as overseas surtaa:p mail. Signature . ........... W
o £23.80 for six issues &
[ | 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 programis
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 repart(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, Prﬂduced by Campbell Systems, is a

generalised business filin
Logan, author of severa

and rapnrtlnzgsttam. lan
outstanding

81 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

RTINS =
ROMIN

Tl e = 1
it L WL s

SRALES

FRENHRHN =1
ROMIN

SRALES

IMAICEH =]
PR

ICERT, SALES
SGE 34
SRLARY 75@@

RGENSHLAR
eS o
=7 EEQS
d5 12002
R4 P =11
42 78560

SELECTED=02211

108

characters. However bafore 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 technique 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 Rous Road, Buckhurst Hill,
order, house number, Essex. 1G9 GBL.
|1 = R I '::l » T
A M P T R T ", il

N I SEHEHRYHAEE

FETERINS P ESLD =9

FROEBERTS B PR =5 4. 86

PICKERING J SECO 26

CRLLEGHER 7E00 w1

TLRCKRER L 4 =00 ==

FREHHEGH F .U i=z080 45

FETE=S A 7ESD =5

MERSH J.T S50 gl |

MECERY H.H. TE-"_:-C" 42

LIPTON J. . 11006 4.5

CRARTER H EE60S =7

e R AR TR TR B - — — — = — —— — — =

EoNEXT @TOP +RRECS [IFRINT EMENU
SELECTED=00011 BEX

TOTRAL SAELARY

Q20RO E311S .00

RUERAGE=7555.2091

——————— R ~HUE RHGE R

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. It is 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 1o
11700, clocking the bytes one
by one in 2 seconds.

This program is most strong-
ly recommended and | find it the
most interesting program that |
have yet seen for the ZXB1.
Campbell Systems are at 15

SELECTED=000611
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Keeping tabs on your cheques

The program leads you through
entering information regarding

your account, gives you the op- This 1 GK program Sh°l“d
 Troactac, 4 (a4 hie 6eet oF tha help make sure you do

) f at Il
bt il not become overdrawn
was made out to, and why, and - = -
the amount). The program then —_— and IF ou do It WII|
prints out the final balance and ’
if necessary, gives you the te I you.
good news that you are over-

drawn
_—
1& REM CHEQUEBOQOK BRALANCER il
@ REM (C) HARTHELL 1982 e INFUT US
1@ SCROLL . =38 IF Us="E" THEM G0OTQO 3&6S
112 PRINT “ENTER THE LAST BRLAN =13 LET BAL=BAL -0
= KNOWN" s4S SCROLL
122 INPUT BAL “S@ MNEXT G
125 SCROLL ) S&Qd SCROLL
126 PRINT "STARRTING BRLANCE §"; S7@ SCROLL
159 SCROLL S8@ PRINT “THIS IS A RECORD OF
138 SCROLL i
ey i =.= - 9@ SCROLL
2 = = t
:j¢EF$EéwT ENTER, PRES3SING RETL T?E fﬁéqu CHERUES TO DATE
iS@ SCROLL 510 SCRC
E@ PRINT "ERCH ONME, DEPOSITS M 53¢ SCROLL
A R s e B 53@ FOR _G=1 TO NUM
158 ScRoLL 228 PRINT AS | ' $"; B (G
172 SCROLL S5@ INT @);" - s"iBIE
' >S PRINT “DEPOSIT”," BALANCE" 8@ NEXT G
28 INPUT DEP el Eéggtt
LE8 = r 0O 240 =75 S
.30 IF _DEP=@ THEN GOTO 248 225 BRESF--rInAL BALANGE 15 ©;8
1@ SCROLL = o
29 PRINT CEP,BAL 9@ SCROLL
3¢ 30TO i1a0 2@a SCrROLL
24 SCROLL 388 PRINT “"ENTER ""R"" TO RUN T
_250_PRINT “THE BALANCE BEFORE L 5, GR22RANM"
- L S2@ PRINT TREB 8; "FROM SCRATCH"
28¢ FRINT "L RLUIES IR = 230 SCROLL
. .EELH¢4 CHEWQUES WRITTEN WAS 240 PRINT “OR ""B"" TO RUN FROM
=70 SCROLL e
232 SCROLL -5@ SCROLL - _
Z23Q SCRCOLL S6@ PRINT TRE 4; "CURRENT BALANC
A rINT  "HOW =Y O ™) : L
LEUERIH HOW MRNY CHEQLES HAL 22> SCROLL B B _
1 SCROLL 33@ PRINT “OR ““P"" FOUR A LETRHI
2@ PRINT "WRITTEN SINCE THEN?" Rio SCEAL
T33O = ] ——— o o 0 P R
540 g?ﬁugiwhnﬁ.adj Egﬂﬁfﬁlﬂr TRE 4; "PRINT=-0OUT QF
iS@ DIM B (NUMI IEQUES "
S&® FO ==1 TO HNuUH 213 SCROLL N
38 S2notLr 't — 2@ BRINT TAE 12; "WRITTEN
z & Lo - " - s
_:1._’1:_"! FRINT ENTER MNAME 248 PRINT “0OR ""“E"" TOQ END
3@ INPUT NS BES INPUT US, e RN
9@ SCROLL 3ga IF Us="R" | VoRWk D
i20 PRI} ' SON FOR CHE 37@a 1F Uus="B" THEMN GOTQ 1235
410 INPUT MS$ 399 IETE!;;SI THEN STOF
420 LET ASI(G} =N W W 2@ G = 3=1"
,i:ﬁ 51:-:{“_: i b 1@ :_zg;g E*EH_II_EETNBE_;T**
4S@ PRINT "AND HOW MUCH WAS CHE A2Q 3= = ~
LR FaRD LEH ".n" CHE .:'-.:\.‘ ,L_}En%hlr HSIG} BIlG)
L5 INPUT @ 24@ NEXT G
473 LET B(G) =0 3S@ GOTO 690
=820 SCROLL ENTER THE LAST BALANCE KN
19@ PRINT ASI(G); " - 8 ;B(3) STRRTING BALANCE $1379
198 SCROLL il gmtiichied % ——
S P " - = - - SMTER, PRESIING RETURN RFER
PRESS REP « I THIS IS CORRECT, EACH GNC, DEFCSITS MADE SINCE
=13 SCROLL SEPOSIT EALANCE
S22 PRINT "IF IT I5 NOT, ENTER 230 =09
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Business

55 =144
=234 237E
= 2557
12 2503
rS. s 2624 . TZ
I IS A RECORD OF YOUR
_HECKS TO DATE
Z2HES - PLUMBING - $45.5
=MITH - LINDOWS - 55 .75
BB - SRMES .=
VAT Calculation

This is a 1K program which will
work out the price-plus-VAT
and price-less-VAT of any
amount entered in pounds
iwithin the limits of the
numbers the ZX81 can handle
of course). The rate of VAT is
fixed at 15% by the formulae in

- Vi = V=

1@ RPEI! NT EF
02) £ -

=0 IHNPUT E

@ CLs

d® LET f=F

S0 PRINT ,,"RMO

6@ GOSUR 12 "_"

7@ FRINT ., ‘RHC

80 LET A=pB=15

9B COsSuBe 1508
190 =EXINT ¢

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.

i it is 15%
{(NEWLINE),

enter 15
Do not enter the

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.

RSI0OKN 3 ik

=HMC

T
i

'._l‘\ll |"".

UNT=";

UMT + VAT " ;

S olBD 2B

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

ENTER "R TO P
FROM SOCH
- 3 Tig RUN FR
CURRENT BaLAN
- ‘P FOR A DETE
FFRI! dT =T O F

.= E" TO END

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

L]

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

require off the screen both £1.00.

110 LET A=Ex26 23

1268 GOSUE 16@

L3@ PRINT

A48 PRINT

45@ GOTDO 1@ _
i6@ LET A%S=STR% (INT (Axled+0.C
t 10

1;@ IF AE(1: =" THENMN LET Rs="¢
-+AS

__.L‘EgsLET C=LEN RE-LEN STR% INT U
e

19@ LET Ag=As%+(".@2" (C+1 T4 1]
200 PRINT "£" - O«

21 RETURHN

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 |[E-9 or £ 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,

It does notmatter in the least
if you enter any trailling 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 wery useful,
because the program [runs
automatically when loaded
from tape and is in the mood of

word PERCENT ora 0/Osymbol  entered as 20, twenty pounds without the £ 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,
T CAL CULATOR WERSILC 1K 130 LET A=F
+de GOSUE 27
s STROLL
42 LET Z2=1f -8B i68 ECROLL
=@ SCROLL A7 FREINT SLIT LA F
S PRINT F 21,8 ENTER VRT = B LF = . '
LE IFER CENT S CosUB 3
48 INFUT | =8 S L
4S5 SCROLL 218 Fe X Hie .
S@ SCROLI 228 LET R=(B=: 50 L LN :
LSS FRINT N R e T 230 GLSUR 270
(S Sreg = ¥ W 24@ SLROL
o7 PLRCO 256@ cGOTO Sa
S8 SCROLL 27@ LET RE=S7TvE (IN] Rel@0+.3
B8 FRINT WEIT BT Es 12 PER L2
=T’ =288 IFf R$() : v LET HE=
72 SLROL1 "+A %
S8 PFPEINT "ENTER X SHENGEE 298 LET C=LEIN HAHS=LEI STRZ INT
' RATE Sl P&
o SCR( 3@ L \SizR%+ (.0 iC+1 TO
Q- SCRC Sl1@ PREINT f ' HS%
L@ PFPRINT LIMNT - 328 RETURN
+d@ TP B IR SAVE "URT CALCULRTOE™
2a I BE=2Z THEHN ; B =31@ RLIN
T e e e e R e T B e = A B i 2 o T e L T, e

-
—
o
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JRS SOFTWARE

™ WAYSIDE AVENUE, WORTHING, SUSSEX, BN1I L
TELEFHONE WORTHING 85831 (Everinga and Weaskands only

TN BAM PACE N

Figdiw a w "JT dawi ¥ de ety

&r ISSENTIAL sddivieon 1o your 1M RAM .tll'l m.- {]l II. I.DHI

. ]
MEIEECII w1100 by PAUL HOLMES
¥ Ik tha ¥ " ] @@ U Tl
Ling B P bt v SLELE SEATLIRG PUMBEF a0E RorEmEnt vilus
Seach and replace changes every O ence of & characte” &% yOu CREUITE
Fige space -~ lells you how mary Tres Syies you Rave left
ilil:l.i.l GRAPHICSE HCHJ‘I"DHII-

&t graphics migde FrapMicy BEvEr SEEr oo CXE Ba
",-' slanily 3813 up 34 many emply POAT ey 0 you Tegure (TE ey
Fui e conunchign with QOPEN Yilg your screen smatanily with your
sped i tigd "ATECTE
AEwverin Fanges SaACh Character on you' sCreen 10 18 MVEILE vide
TAPE ROUTINE prov-des & yElE WAIT P shifd @ segnal o reCeived
the casseiie sar jach el LY 1Y

# i AP = B RiAE id @i IogeTREr ik e

Gl BYTES of wour pre e MAN 1 wdvble achigveme
The & i redvble fon' DNLY 0 78R for camaeite including FULL
ol wtt % #nd eaample programy
AL5 gwdilabis 188 weiman DMLY DLSE LB wFack cludes all 1ha abows PLUS

OTO's and GOBUB's included in hng renumbe
Seatch for and 1 every ae contining specifed Chatacier
CARBITTE . wynoraily jad by OUND WEWS 57

GAMIE PACK ~ Baai thin for vahos! § = F“mﬂl}l}im
3D Barvie iMcoude- TRl — Fagl mawing space Dantle wiih 0onlieg

¥ oanarigy L

City Boevb (W Conbe- 10 ety iha i oy Bl N yowr plame
hat Aedidly gone g yos CoCie The Cdy Z-II:I.'I-I

'H‘-H“IIHH.-HM|“= Pagfiardi redion bpalw raft moend by M e
- wly wdld @t Weratan ek r eI LT
......---..- ime fd 94
I.n... |I-l-|-ll: 'lﬁl A game gl (houghi and ¥ Fans Thiough ol the msrved
el 1] [ W L W@ EN W ThDut CrOREAG 04 doubhimg BECE on yorer path

i3 Bl watch gut bor the sapanding Blech bbob
Sweet Tooth Basm b W code T8 L 18 shrey wied 18 mave yowr e Tace rausd 1ha

1 gabble the yweets

FLUS Sebor el Black Holss | - iy 0k roge hae fae T4 9%

b — — — —

OVEREFAS CUSTOMIRAS Payree gy Be made o Grekeg iMongy Doder sendabie st
PLEASE WOTE wour Bamil ol B0 S iU S A coniomen o

ALl GOODS SENT AMAIL

ZX81 16K RAMCassettes

Games to Test your Skills & Tactics

“"WERY NASTY MOUNTAIN and NASTY INVADERS.. are both very wall
witten'"; "'l am thoroughly pleased with the goods'’ : Client, London
“Thanks for your very good VERY NASTY MOUNTAIN': M.F. Harold,
Guildlord, Sy
“"NASTY INVADERS.. VERY NASTY MOUNTAIN : with no loading pro-
blems at all and the literature you included, will cenainly purchass from
you again’": N.D.H., Huddersficld
I am wiriting to congratulate you on the excellent VERY NASTY MOUN-
TAIN. | am also pleasad with the guick delivery’ : R.Massingham, Batley,
W. Yorks

| lika NASTY INVADERS.. tha graphics sre excellent; VERY NASTY
MOUNTAIN is also an excellent game, These are two of the best games |
have for my ZXB1."": Michael B. McAllister, Lakenheath, Suffolk

MASTY INVADERS: Get them before your Bosses get you! £4.95
A 20 minute plus Action-Packed Game. You are on duty in the Defence
Radar Centre. An invasion starts. Your task is 1o prévent the Enamy from
landing. But you have problems: not only do you have to stop the Invaders
making repairs to their craft, but there could be parsonnel trouble tool
Good control is rewarded, but ermors are penalised

Don't despair — Rank Has its Privileges!|

NASTY MOUNTAIN; Solve the Clues if you want to Escapal £4.95
You are leading an axpadition and coma to an impassable mountain range
It looks like & fong detour until an old goat-herd announces that there s an
opening in the rocks into which the occasional animal wanders, but they
fiéval fé-appaar See if you can solve the mysteries of Nasty Mountain
and continue on your travels. Whaether you succeed or fail, you can
always try again but somahow its not guite tha same as beforel

VERY NASTY MOUNTAIN: But don't CHEAT or yvou will pay foritl £8.95
An sdvanced version of the Nasty Mountain Game with 18 Levels of Play
Practice Makes Parfect but the more clues you solve, the more your
tactics aré tested!

Justify Your ZX 81 As A Business Expense

PETTY CASH/VAT: Know where your Monay want! £10.00
Enter Date, Narrative and Gross Expenditure for sach Cash Purchase
Analyses into 20 Sub-Headings and 13 Main-Headings and gives Gross, I
VAT, Net and Exempt Subtotals and Totals. Its so good, we use it
ourselves

VAT BOOK INPUTS: Written for the Small Business & Sole Trader £12.00
As the Patty Cash/VAT Program, but with the facility to add in your Che-
qué and Standing Order ltems 1o give Inputs Bottom Line Totals

CHEQUES/P.O.s TO: — GILTROLELTD., DEPT. ZXC.
P.O. BOX 50, RUGBY. WARKS. CV21 4DH

ZX COMPUTING AUG/SEPT 1982
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k]
STUDY PACKS g%
o
z
Taking Exams next year?
1 Sunerh bnok of Ravisinn Noleg
:l'_.!.__-.t.'.. . L h*.;. : i : :‘E'
2 Programs of problems using random data - 35
ditterent each time! Answers giver ® &
3 Pr pgram = Hinls or How 10 Revise = z
4 Programs of Mulliple choice gques! s
g3
Most original and uselul” ., .J. R. DERBYS. e
Very pleased with Physics', please send ‘Chemistry
ASAP A. A SUSSEI
g
Physics "Q", Chemistry "O/C", Biology "0 g
£7.50 + 50p p&p 0
Maths “O" Part | €550 + 50p phr

2 MNew improved vers:on of

“JUNGLE MATHS"

E'H:lu._.':l'jﬂi 4] s>

ontains ==§
Teachers "unnuuoox also suitable for sec 1;'
schools 4. =

One of the best Junior programmes 5, Minster .
available ... B. J. Lancaster (£45 Gardens, z
3 "MAGIC SPELL". A versalle Newthorpe, | O

spelling test program |, £450) Eastwood, ES
Notts. mE

=

=}

oM

soon for B.B.C. + SPECTRUM!

ZX HARDWARE:-:

PROFESSIONAL 40 KEY KEYBOARD
L dHu!* and graphics in 2 colours
® MO sC _'J_:!"I'II]‘:::I_II'-:':_ tr v
® Proper typewriter keyvs
[ ] 'r‘:r.\ "‘1 Prir ter - E "
E‘IB 95 Built £24.95 Case £10.20

peal key add on TBA

Range of in/out pon

.
B converler boards w

23 Way double sided

FORAITa T I's .._"
WWirgwrag Ype rJ

Male connector E1 25

Ribbon cable £1.40 per me

Mastenr q Machine code book £5.50
Programming for real apphcations £6.50
Tape for real applications £11.25

HARRIS & LOCKYER ASSOCIATES

|L“.l|1 J__:” Ln_.'.__-’!w I_:.: Ra Aditck

Dept ZX

33 Pedmore Close

Woodrow South

Readditch

Worcs.

Tal (0627) 24452

Prices included VAT + PE&P
Overseas add £1.80 postage
Dalivery 3 days for in stock items else allow 28 days.
Official orders walcoma.
(Send SAE for free catalogue)




String Handling

This word processor
text neat and tidy

rogram will make
efore you print

it—and gives you the chance to correct
mistakes, using a free-moving cursor.

The sample runs show how the rect the text, it will reappear on

program operates. You enter the screen, with the words
your text (up to 17 lines deep) “ENTER 1 TO RETURN TO
as a single string, X5. When MENU"' above it. You use the

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 a line

5, 6, 7 and B keys to move your
cursor in the direction indicated
by the arrows on those keys,
and the cursor moves along the
hine of text, inverting the letter it
A menu appears with three i passing over. Once you find a
options: 1 correct the text: 2 letter which is wrong, such as
LPRINT the text: and 3 to the "'E” in the word WERKS in
start again. If you decide to cor- the sample run, you press ""A"’

Segments of & sample sum.

ENTER TEXT
THI3 IS R TRIAL RUN TO ILLUSTRAT
E THE TEXT PROGRAM IMN ACTION., TC
>HOW HOW IT VERKS AND TO DEMONS
TRATE HOW IT (mz MAKRE TEXT LOORK
MERT BEFORE PRIMTINMG
iHIS IS A TRICSL mUnN TO
ILLUSTRATE THE TEXT PROGRAM IN
ACTION, TO SHOW HOW IT WERKS RAND
TEa DE! ﬂDHaTEF&TE HOW IT CANM MAKE
TEXT LOOK NERAT BEFORE PRINTING
EMTER 1 TQO CORRECT TEXT

AGAIN

ENTER 1 TGO RETURN TO MENU
82 B

THIS IS A TRIAL RuUMN TC

ILLUSTRATE THE TEXT PROGEAM IN
ACTION, TO SHOW HOW IT WERKS AND
TO CEMONSTRATE HOW IT CAHAN MRAKE
TEXT LOOK NERT GEFORE PRINTING

TED
L

m

LETTER TGQG BE SUBSTITUTED

IE.HTEH 1 TO RETURN TO HERNU

THIS3 IS AR TRIAL RUN TO
ILLUSTRRATE THE TEXT PROGRAM IN
ACTION, TO SHOW HOW IT WORKS AND
TG DEMONSTRATE HOW IT CAN HMARKE
TEXT LOOK NERT BEFORE FRINTING

HMTER 1 TQ CORRECT
TO LPRINT .

TEXT .
S TO STRRT AGHRIN

fum

e e e e e R T T T e e |
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and the words ENTER LETTER
TOBE SUBSTITUTED appear at
the bottom of the screen. You
enter your letter, and press
MNEWLINE, and the inverse in
correct letter will be altered to
the letter you've chosen. Press
ing ’ 1" at any time will return
yvou from the "correction phase’
to the original menu, and from
this menu you can choose ""2"
to LPRINT the text

If vou want the text pninted

the computer searches through
the whole of the string, turning
any inverse letters back to their
non-inverse aguivalents Afrer
LPRINTing, you are shown 2
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 i1s no provi
sion to insert text. You may
well wish to add this option

18y HEM L
15 REM IRTNELL
2@ FRI
@ INP
32 LET
3% CLS
40 GOSUE 1820
58 PRINT il
&0 FRINT
79 PRINT ENTER 1 TO CORRECT T
EXT =2 TO LPRINT 3 TO ST
~RT ARGHRIN
&@ IF INKEY $=" THEN GOTO 80
la@d IF INRKEY $="3 THEN EBLUN
1i@ IF INKEY $="2" THEN GOTO 400G
A
120 IF INKEYS$S="1" THEN GCOTO 200
)
138 GOa7TO 3
1090@ REM STOPS WORD SPLITTING
1812 LET N=1
1020 GOSUE 11850
1838 LET N=N+33
1848 IF MN>=LEN X% THEN RETURN
19045 REM SINGLE SPRCE IN
NEXT LINE
10590 IF X$(N)=" " THEN GOTO 1160
186@ GOSUE 1138@
1265 REM SINGLE SPRCE IN
NEXT LINE
187@ IF X$(N)=" " THEN GOTCO J185M
1952 LET J=0
1099 GOSUE 1180
1100 LET J=J+1
liaﬁ REM SINGLE SPARACE IN
NEXT LINFE
111@ IF Xs(N)>" " THEN GOTO 183@
112@ FOQR N=N TO N+-1
1125 REM SINGLE SPFPRLOE JIM
NEXT LINE
L1530 LET X&=xXg(l1l TGO MNlI+™ +X5 (NS
1 TO )
1140 NEXT N




o RIS T a0 e e P e

115@ GOTO lase 2892 IF A<32 THEN G0TD 2100
L1560 LET X&$=X$(1 TO N-1)+X&N+1 2095 IF CODE X$(A-32) 3127 THEN L
E?vé GOTO 1020 E£F¥stn_32}=CHni e

/ = 125

8 =h = —
R Bt e 2180 IF A<LEN X$-1 AND CODE X% (A
200 REH **CORRECTTIONS +1) 3>127 THEN LET X$iA+1) =CHR%$ (C
Ef‘.’ll@ CLS : ) ODE X$(A+1) -128)
20290 PRINT “ENTER 1 TO RETURN TN %éaa IF R<LEN X%-32 THEN GOTO 2
HENU "
205 = 2195 IF CODE X$(RA+32)3>127 THEN L
333% EEEN¢ ET 2. 0: %% EIE¥iIH+SE]=CHRt (CODE X% (AR+32) -
284@ IF INKEY $="" THEN EOTO 2040

: =g ' B * 211@ GOTO 23S
SOEN Ly TRRErgma8T AND RCLEN X8 3300 REM INSERT CORRBEGTION
29SS IF INKEVE="8B" AND S<LEN Xg+ <005 PRINT AT 19,@; "ENTER LETTER
%2 THEN LET A= =A +32 - EQEE§N33$5E§TUTED
4 Bri—4r ; =
rg$@ﬁzg‘infews B P, Dopk: JAgm 3020 LET X&$(A)=H$
2065 IF INKEY&="7" AND A>32 THEN 3025 PRINT AT 15.8;

LET A=A-3=2 302@ GOTO 23S
2070 IF INREvEs'1' THEN GO10 2 4000 REM REMOUVE INUVERSE, LPRINT
- R R XE 1}12 EN LET
208@ IF_CODE X$(A) (128 THEN LET Soie LPAINT X8

Xg=X$( TD A- 11+LH $ (CODE X$(R)+ 4@5@ OLS
128 +X$(A+1 TO 1 4069 PRINT "ENTER 1 TO RUN AGRIN
2085 IF A=1 THEN GOTO 23S -
2098 IF A1 AND CODE X$({(R-1)3>127 4070 PRINT TARBEB 5; "2 TO END"

THEN LET X§(R-1)=CHR$ (CODE Xg$!( 4@8@ IF INKEY&%="" THEN GOTO 4080
A=-1) -128) 429@ IF INKEYS$="1" THEN RUNM

{

e
MIW FOOTBALL
M&Nﬂ@ﬂﬂ

ﬂddlctwe
Games

a AN MANY SEASONS AN YOU LIKE & £ DIVISIONS %
— i!‘}l}ij}i-rm_‘_ﬂfff{ ifj,j'f\i'
] *”I;-:””'”‘-:"!i‘;;;;}'
- .“ 1 TRANSFER { -
1_&!‘.‘.‘;‘4.:1=, -y * INTURIES %
; nl : i-".'.‘lf!‘ﬁﬁ:‘."'!l]'*
LV E GAME FACHLITY =
= - INAGERIAL RATING
t}*lthhHHHIHHJH.FIIHHIJ’[Ht.f 1. CUP =

THE BEEB PRODUCES THE BEST T.V. I |
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

Finr
FAY 1)
A
TRARD
VIDES) GENIE

Anon.

THE PERSONAL BANKING SYSTEM |
is available direct from

J.P. Gibbons A.1.B. 14 Avalon Road,
Orpington, Kent, BRE SAX. |
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.

liriﬁ.
."'-
.
I-l'
i
e P i

=
h-‘l"-

=

SA g mere simlation, | his is an exciting and highly enjoyable

which sou play the part ol o Foiball Manager coping with the

and decisions imvolved in runming soar cub. | Bere are so many

Teatwres il s impissible 1o sl them bere bul imcluded are Torm { lop

teams SOERMALLY wind, giani - killings, wage hills Go pay, and you can

even be sacked! 1 v 3 game reguining 8 greal deal of shill, and people
play it Tor lteralls howrs on end (we have prooel)

WE GUARASTEY ksl ks is ome ol ibe besd « T T T Y TP

cver played!
BL T BEWAHKE. ihix game iv exiremely addictive!
(LT

Also stocked at the Buffer Micro Shop,
Streatham — Microwave Shop, Leicester —
John Derby, Bournemouth — and branches

Sl

of the Computer Bookshop Group. FOOTBALL MANAGER B3 el R o s e
HARDWARE REQUIRED | o Orider send Chesgue PO for 798
Fu” after sale malntenance ayallable‘ ";_'I":"'L I-.'-i'..-’f::::rlrr r|r'\.“-.':;l|:rn'i1':'r'||.r'l.” sy

§A RIOMNT | LFEVELTL M TON KEYNES MK PV
fak RAM 16k K AN / L ; i
o
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ZX81 Routines

Tote that barge,
read that data

Martin writes to ZX Computing.
““Having felt lost on the ZX81
without READ/DATA
statements, | set about writing a
subroutine to solve this pro-
blem. When using this
subroutine, it is necessary touse
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

Program One;

Chalfont St Giles in
Buckinghamshire is the home
of Martin Frobisher, who
feeling lost on his ZX81
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
given in program one, along with
a simple demonstration pro-
gram

S REM REWHDsDATA ROUT INE
& REM BY MARTIN FROBISHER
19 LET R$="42,75,856,333,29,
28 LET X=1
3@ LET Y=>
i@ DIM F(5)
s@ FOR G=1 TO S
6@ GOSUB 9950
7@ LET F(G) =R
80 NEXT G
99 FOR G=1 TO S
18@ PRINT G; " “;F (G
i1l@ MEXT G
12@ STOP
995@ LET v=v+1
9968 IF A% LY) <> THEM B0TO 995
L
9a7@ LET A=UAL A$(X TO Y-1)
9980 LET X=Y+1
9398 RETURN
i 42
e 79
3 6
4 333
5 29
-
114
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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 BS$ — AHEAD D — DOOR
L$ — LEFT T TUNNEL (Choose with AS.)
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 Q Gold blocks
C$ — YES/NO — '"Would you like to investigate the
noises?’

INVERSE V$§ — ZX80 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 DRAGOMNS

BYy D C

W OU
CROLL

INT & "
oLL
oL
NT

J Mmoo enan o
GNEA-JRONLI oSN e

b
&
o

(LR ds T
eRaG
DOrmODUGOTO DO TN

ﬂﬂmﬂﬂﬁﬂﬂfﬂﬂﬂﬁﬂﬁ

“"HHERD

HﬂmHﬂﬂ

GOSUEBR l1aaa
SCROLL

RN
GOSLIE lage

"WHICH

R -

PRINT "L =~
SCROLL .
PRINT "R
INFUT S
SCROLL
SCROLL
IF Ks=“a"

sdad SIS NSNS OO (T GO

B s e b e b e e e e e e e e e
O~ ONeEUONRENE NEenas-Jin

U

ri

n

QD

r

r

RMND
AND
RAND

AND
ARy

AND
AND
AND

o
RO 2 s o
ﬂcgumﬂq
ROQANEY

Q3uB

ISUB
220
aosuBe
23
asus
24@
o3UB
| 250
OSUB
260
osuB

n
s
e
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QF

o

E1R WS

QWIEN

, "DRAGOMN -

HRAVE: -*
BLOCKS OF

YLl

THE RIGHT

LaEy Do

RHERD"™

LEFT"
= RIGHT™

Mzilpll
H’= IIDII:

BewtT
LE="T"
RE="T
Bs="0C"
Lgmro
R$="C"

m

WLt

A
O
r
r

I~
]
D

"ON THE LEFT I5 av

THEN
THEN
THEM
THEN

THEN
THER
THEN
THEMN

GO D'

IS5

LRk

I~ I I T~ T B~ L+

270 IF NOT (Ks="L" DR Ks$="R" Nk
KE="R") THEN GOTO 170

283 cOTO Sa

390 REM #*#+ 3% ¥ F*¥EX¥¥F7F

1800 GOTO 12@@+INT (RND+3+1) #1080
1100 PRINT  LDOOR*™

111 LET A%s="D"

1122 RETURM

1208 PRINT * TUNNEL"

121@ LET RAs="T"

1220 RETURHM

130 PRINMT ° CRAVE"

131 LET As="C"

1320 RETURMN

12399 REM #X4¥F 33 34¥%¥F%%5

200 REM % DODR =+

2012 GOTO ZEA+INT (RND 4 +1) #1600

ﬁ}ﬂm PRINT "IT IS LOCKED. MOUE DO
211 RETURM

220 LET @= IHT (IRND*9+1) #1082

2212 PRINT "IT WILL OFEN. THERE®"™

221% SCROLL

22280 PRINT "RRE ", 6." GOLD BLDLCE

S IN HERE"

Z22383@ LET G=0G+8

224@ RETURM

&BaguﬁﬁrmT “"THERE IS5 » LAKE HERF
- 't

238 SCROLL

2312 PRINT "CRANNOT SEE THE FRAR S
ICE."™

23158 sSCrOLL

232 PRIMWNT "ARE wOUW GOINMG TO TRY
233 SCROLL

2340 PRINT "AND CROSSs IT®™V

=245 SCROLL

235 INPUT C%

=236@ CLS

2a7a@ IF CODE (C%) <>CODE "Y' THENW
RETURNM

2388 LET K=INT (RND#*3) +1

=281 SEROLL

2382 IF K=2 THEN PRINT "¥0OL HAUE
ESCRAPED WITH"

=383 SCROLL

=384 IF K=2 THEN PHIHT “LITH Y6
" BLOCKS OF GoLD"

2336 IF K<»2 THEN PRINT "UNFORTU
MATELY . YOU HAUVE"

2388 SCROLL

2398 IF K<>2 THEN PRINT TRHRE 10; "
CROWNED . « «

2395 STOapP

2428 LET K=INT (RMND*#9+1) 50

24as SCRrROL

241@ PRINT "THIS ROOHM CONTRINS A
CRAGOM"

2415 SCROLL

2428 PRINT " IT DEMANDS " K, '™ GOL
D BLOCKS"

2425 SCROLL =
2438 PRINT "OR IT WILL EAT ¥0OLI
=440 Fonudii TO Z@

245@ SCROL o

S46@ PRINT TAB J.: "STAND BY

2478 NE;ELE

2478 SC e

2480 IF G:K—-1 THEN PRINT v oL He
2525"32R0, .

2485 C ,
2490 IF G<K THEN PRINT "...BUT b
ou HAJVENST GOT"

2495 SCROLL

2500 IF G<«<K THEN PRINT “ENOLIGH. -

.30 BYE BYE'"', END

2518 LET G=G-K

2520 RETURMN

2999 REM + 3+ #3335+

S0 REM *¥ TUNNEL =%

Q1@ IF RMD:>@A.35 THEN RETURN
T@1S SCROLL

220 PRINT “YQu HRUVE ESCRHFPED"
2325 SCROLLU

330 PRINT "WITH “.6G:*" GOLD BLOC



:-:aia — 420 FORI=1TOK
= A s | LN I
5993 REM #%#3%¥%+¥x55¥%¥ :gg EE'E% .
LSGE Scho T TRVE % 450 IF J=0 THEN GOTO 490
4212 GOTO _4@@B+INT (RND#3+1) 100 490 bt s oo
110@ PRINT "“THE CRUE IS EMPTY., " ER
4105 SCROLL 480 NEXTI
1112 PRINT TAB &8; "MOUE ON 490 IFK<4 THEN GOTO 170
4120 RETUQN READY
a2 = { > A 4+ 100 .
45?’3 IP_EEN%' I#EEHENEEéwia*lhEDLE As you'll see when you run the program, a correct letter in the
BLOCKS" * wrong position will give a ‘' + ', while a correct letter in the
4215 SCROLL correct place gives a***"". You are, of course, trying to get four
4220 PRINT "“"HERE TOQ RDD TO YOUR * ‘s in as short a number of guesses as possible. Note that letters
STORE ™ may be repeated within the code. Invalid guesses are rejected.
4230 LET G=G+@ Here's the ZX81 version:
42480 RETURHN
4308 ND 28 .9 IEN GOTD
YRRE BoR T ee sk SOTL AR 20 REM FASTERMIND
A30E SCROL!Y = = a0 REM BY D C OWEN
1307 REeen 100 DIM A(4)
A431@ PRINT "OQH MNO© 112 DIM B(4)
1320 FOR J=1 TO 1S 150 FOR Z=1 TO &
4330 PRINT TRBE 2%J; "HB" 140 LET B(Z) =1lNT RND#E &
434@ NEXT ' 1S@ NEXT Z
4345 SCROLL :.::-E LEECtEG
4358 PRIN i IS B MIMNES L85 SLCRO
. T 7IT IS B BINESHAFT... 168 PRINT "FRASTERMIND R R C D £
13855 SCROLL £
136@ PRINT "YOU ARE DEAD" 178 LET L=L+1
L3370 STOP ' SQ@ SCROLL
4400 SCROLL 132 SCROLL .
4405 PRINT "“"THERE BSRE NOISES ANE 158 PRINT EMNTER GUESS HUMBRER
=D’
.47 SCROLL 138 LETT F:':F_T_—-FT
44l1@ PRIN ' Y2l 8 IES, 195 LE =
s S T o oL UARANT T0O INUESE 200 INPUT AS
1420 INPUT KS$ 2RSS SCROLL
1438 IF cCOD (L0 vy e =10 FOR Z=1 TO 4
ETURN PE KR LCODE Y™ THEN R 555 LET A(Z) =CODE 19$)} -A7
14 4 SOTO =225 IF Ai(Z)»8& THEN DOT] 18R
‘”:‘ : "’DI = 250 PRINT CHR$ (A (Z) +1651
_ rmin S LET B(Z) =ABS B (Z)
, aste d 4@ IF F\‘l':'.ll ¢»BIZY THEN GOTO 280
This version of Mastermind (a trade name owned by Invicta), ?G LET t“',:t:."'l
uses the letters A to F. The first listing is for the ZX80, and the <Bd LET A=
second for the ZX81. 7@ LET B(Z)==B(Z)
s2®d LET As=A%(2 TDO )
1 290 NEXT Z 2.
‘I?g g:mg::]ﬁ @@ FOR H=1 TO 4
2 D EF" 1@ FOR _Zz=1 TC 4 o
R T o RABTREr i@ IF A(H) <>B(Z) THEN GOTD 3BR
I=1TO 4 == LET Jd=J+1
140 LET Bi{l)=RNDI(&) 43 LET B(Z) ==B(Z)
150 NEXT | 350 GOTO 370
160 LETL=0 360 MNEXT Z
170 LETL=L+1 370 MNEXT ™
180 PRINT 1800 PRINT TAB l@, "SCORED ",
185 PRINTL, 110 IF K=0 THEN GOTDO 450
190 LETK=0 120 FOR Z=1 TO K
195 LET J=0 430 FPRINT "% *
200 INPUT AS 14@ NEXT Z .
210 FORI=1TO 4 s@ IF ._I__-':,‘-_‘: THEHN GOTO 4391
220 LET A(l)=CODE(A$) - 37 460 FOR Z=1 TOH J
225 IF A(l)>6 THEN GOTO 180 Ee ety T
Fe e Siges o Lh e U i3@ IF K<4 THEN GOTO 379
240 IF NOT All) = B(l) THEN GOTO 280 el ERENE VW B
250 LETK=K+1 -
260 LET Alll=0 FASTERMING R 8 C D E F
270 LET B{l)= —Bil) =
2B0O LET AS$=TLS5(AS) EHER GLIE“:-‘?_LNUHE-ER . |
290 NEXT| = SCORED + +
%?EESE&&HE%* ENTER GUESS NUMBER 2
320 IF NOT A(H) =B(1) THEN GOTO 360 3 SUORED &
LET J=J+1 ENTER GUESS NUMBER 3
240 Levan- e 858 &V"°3coREE™
360 NEXT| ENMTER GUESS NUMEBER 4
370 NEXTH E SCORED *
400 PRINT ,":""; =88 -
410 IFK=0 THEN GOTO 450 ENTER GUESS NUHBER S

e e e e T T e e S B
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MELBOURNE HOUSE - ZX81 * SPECTRUM

Why is this
man smiling?
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O Machine Language Made Simple For Your Sinclair, '8 95

O Understanding Your ZX8] ROM. by Dr lan Logan. {8 .95
O LX81 ROM Disassembly Part A. by Dr lan Logan, £7.00
O LX8| ROM Disassembly Part B, by Dr. lan Logan and Dr Frank O'Hara, Y80
© MNot only 30 Programs for the ZX81: IK, 16 95
O The Complete Sinclair ZX81 Basic Course, ! |7 50
rdert 1o Melbourne House Publishers, |11 Trafalgar Road Greenwich wion SE 1D
F i i . b tage St Road heddngies pighe Buzzard. BEDS LU7 ThA
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Measurement and Control with your

ZX81 SPECTRUM

BN MELEOURNE HOUSE - 2X8

MAKE AMAZING SOUND EFFECTS WITH

YOUR ZX-81

-
"
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and our proven ANALOGUE PORT

Already many in use in industry, education, hospitals
labs., agriculture and the home. Now extremely low cost
control operations and even robotics become a reality.

The ANALOGUE PORT plugs directly into your ZX81 and
offers
* 8 separate analogue voltage measuring inputs
* 8 switching outputs for relays, LEDs, sound output
* Amplifier for mV sensitivity on one input channel
* & control lines for further expansion
* Stackable connector for RAM pack, printer
* Salf contained, no extra powaer supply etc. raquirad
Thermometers, light sensors, microphones, joysticks
. in fact anything which produces a varying voltage,
rasistance or currant may be connected directly to your
ZXB81 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, Dealivery return of post on all items (except
EPROM prog.). Official, trade, bulk orders accepted.
Please add £1 php to cost of order,
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N, S oectrum Programming

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 vou count black and white),
which are coded from zero to

seven., The colours and their
numericalcodes are

4] black

1 blue

2 red

3 magenta (purplel

4 green

=] cyan (pale bluey-green)
6 — vyellow

7 — 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

ZX COMPUTING AUG/SEPT 1982
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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
ansure 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 wvariation of
‘Mastermind’ but, as you'll see

by running it, the program ex
pects you 1o 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 yvou press a8 key. |
tend to use this all the time, and
find it very useful when pro
gramming. Line BO 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
160 waits until any key s
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 1801t0 200
have printed the six colours




| Spectrum Programming

@ LET B=B+1: BEEF .2.B#1S 18 REM COLOUR CO
14@ LET G(Z) =@ =@ POKE EEEEQ,iGgE
-8 NEXT Z 2 DIM Ci4)
LER FOR Z=1 TO 4 L2 DIM G4
:;g gfpeﬂzizﬁjTTEH GO TO S2 ?2 DIM Hig)
iE50 FOR U=1 TC 8@ INK P, DR - - L
190 IF CTZ} 4@ (J) THEN G0 TO S1 .3 PORDER @: PAPER 7:
» 7@ PRINT x4 ¥
Son LETTUﬁU+1: BEEF .2,6D-B#1S oF A ¢-LD DEE? =T NS
=418 MNEX] e S PRINT CODRE. ¥ L =
=Q NEXT £ TEF ES TO GUEEE“ k o BRI a9
30 FOR T=4 TO 1 8 -1 20 PRINT “"IT. 1 CHOOS oM T
—i0 PRINT INK HI(T), B " SESE COLOQURS" -’ RIS EREN.
=28 NEXT T iga FDH C=1 TO &
S&@ PRINT INK @, """ B;" BLACK"; 11d INT TRE 4+C. INK @;C;; "
=7@4 IF B¢>1 THEN PRINT "8"; +n? com ¢ CL
2@ PRINT ; ?NEH'PHIATuHéfE"; A MEXT C
sa@ IF W< H al e 138 PRINT ALL 4 COLOURS RARE
=02 IF W=1 THEN PRINT . TFFERENT. =
1@ IF B=4 THEN PRINT “YOL &OT . : NOTHE
T, IN_";G6;" BGUESS'",; i ‘m@ PRINT ' "DO YOU WANT A !
=20 IF G»1 AND B=4 THENW PRINT - =AME7?! ) .
_ /38 PRINT TRE 8, "ENTER Y QR H”1
=30 IF B:i>4 THEN NEXT & " 4@ LET R!-ENHE¥!. IF INKEYS$=
=S@a PRINT °““THE CODE_LRAS “; HEN GO _TQ _74@ g e
=23 FOR H=1 TD 12@: NEXT H 'S@ IF CODE RA%$<>CODE "N THEN R
7@ FOR T=4 TO 1 STEP =1 JB = =
20 FDOR H=1 TO S@: NEXT H T =@ L3 ; : =
Sa@a BEEP .2,Tx1@: PRINT INK Cf TT@ FRINT INK RND#6; TRE RND=2
,T:' o =, &Rk, BYE FOR NOW!™
_-.“:; FFE-\:T T‘ 4 _"\__‘I ;‘-1_1_H\E E: E"EIEJ --l-
-i@ FOR H=1 TQ 6@: BEEF .@1,H Z@ FOR_H=1 TOQ 285
=XT H @@ NEXT H
z@ POKE 203682, -2 =10 GO TO ?77@
across the top of the screen, The routine from lines 350 asPRINTAT4,7; "TEST "' you looked at how these could be

together with the numbers to 390 strip the number you need to enter PRINT CHR$22 used for the information which
which refer to them. have entered down to four + CHRS 4 CHRS 7; "TEST''. isprinted (INK), the background

Line 310 starts the loop to  separate digits, the variables However, because the ZX (PAPER] or the border
give 10 guesses. The second for blacks (B) and whites (W) Spectrum allows concatena- (BORDER). The information

half of line 310 (POKE 23692,
— 1) ensures that if the screan
is ever filled, it will automatical-

are set to zero in line 400, and
then the guess is compared
with the four-digit code the

tion (the adding together of
strings], you can add all these
CHR$'s to equal one string.

printed can be modified by the
use of two additional com-
mands, BRIGHT and FLASH.

ly scroll, without requiring @8 computer has thought of, giv- This can be quite useful, if you Program five shows theseinac-
response to the gquestion ing little beeps for "whites” or wish to specify a particular tion. Enter and run it, then
“scroll?”" which you often ‘blacks’ as it finds them. If you PRINT AT location several return to this article for a brief

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
work 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.

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
tol, 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

times in a program. Run pro-
gram three, and you’ll see this
working.

TAB can be emulated by
preceding CHRS 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
the same effectas PRINTTABR
+ 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 you’'ll
see that instead of printing
XTEST right down the screen, it
will simply print TEST.

At the start of this article we
discussed the eight colours and

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
gasier to read than is the "nor
mal’ one,

Although the numbers zero

e e T e e e e, e e e e T e — T R Rl 2SR
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142 PRINT °°" PRESS ANY KEY TC
SER el 2
1S PRUSE 4E4
180 CLS
178 PRINT~ AT 1.5:;
id@ FOR C=1 TOD &
Q@ PRINT INK ©@.;C;"“>"; INK C;"B
208 MNEXT C
ﬂlg ER%HT o
=20 ET Cl1)=IMT iRND#6) 1
=30 LET Z=1
240 LET Z=Z2+1
Z5S@ LET C(Z)=INT (RND*6) +1
2EQ LET Ju=0@
27@ LET J=u#1
=Z8@ IF CiJ)=Ci(Z) THEN GD TO 23¢
=22 IF J<Z-1 THEN GO TO 278
30 IF Z<¢4 THEN GO TD 242
J1@ FOR G=1 TO 1@: POKE 23892, -
_Jﬁg PRINT INK @, "ENTER GUES3 NU
BER ;G
33@ INPUT A
S38 FOR @=1 TO 32: PRINT CHRS =
NEXT @
i& PRINT
SSE@ FOR Z=1 TOQ 4
S5@ LET GI(Z)=R=1@+IMT (A1
=70 LET H(Z)=G(Z)
=80 LET A=INT (A -1
230 NEXT Z
A0 LET B=2: LET L=2
41@ FOR Z=1 TO 4
20 IF CIZY<>B(Z) THEN GO TO 45

14

to seven have been explained
for INK, PAPER and BORDER,
other numbers can be used. Us-
ing B8 {as in PAPER B) 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 guite 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
a randomly chosen paper colour.
Run program six for a while to
sae this and then return 1o this
article for our next useful
graphics command.

The word OVER is very
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

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
"' and a small ‘“‘w'* combine
to produce what appearstobea
capital "'T"".

You’'ll remember we
discussed the way CHR$ 22
and CHR$23 could be used to
replace PRINT AT and TAB, and
the way these can be added
together (concatenation] so
that the whole command can
be held in a single string. The
same can be done with other
commands. The control
characters, and the commands
they replace, are: CHRS 16 —
INK: CHR% 17 — PAPER; CHR$
18 — FLASH: CHRs 19 —
BRIGHT; CHRS 20 IN-

—

4 -COLOUR

T aM THIMKING OF A
COpDE. ¥OouU HAVE 18 GOES T GUESS
IT. I CHGCOSC FROM THESE COLOURS
. ii
= r-q.
&
Sl 4 COLOURS RRE CIFFERENMT.
DoEs= K E TS EBEEGIM. .«
12 REM PROGRAM OME
20 REM COLOUR DEMOMSTRAT ION
-2 FOR B=0 TO 7
400 FOR P=6 TO 7
=8 BORCER B
A PRAPER P: CLS
S0 INK I
99 PRINT AT 14,19, "BORLER “;B;
= 19, "PRAPER ",;P;TAE 18; "INK ',
198 FOR U=l TO B8 NEXT U: BEEP
Ao P2I4+2%E
11@ NEXT I
12 MNEXT P
130 NEXT B

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 wvarious 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 1o build up more
quickly, change the 7 at the end

of line40intoa 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 random FLASH to each cir-
cuit of the program. BRIGHT
and FLASH understand 1 as on
{so FLASH 1 turns it on) and O
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 befow 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.
¥ ou can see this is so by chang-
ing the RND in line 25 toa 1,
then running it for a while, then
a O 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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OROER 2, "ENTER A WORD" A%

LET Ag$=CHRS$ 18+CHR$ INK+CHR

CHRE PAPER+AS

PRINT AT 1€, 1C;As

REM PROGRAM NINE

PAPER 7: BORDER ©@: CLS

LET A=RND=z12

LET B=RND=#16

LET Z=RND=#*7

PRINT AT R.B; INK Z, "B _

PREINT AT 21-A.B; INK Z:"B

PRINT AT Z1-A.31-B; INK Z;

PRINT AT A,31-B;, INK Z.,"W
IF RND>RND THEN GO TO 2@

BEEFP RMD./S@.,.RNDzEQ-REHD+00
G0 TO 2@

REMM PROGRAM NINE B

EARPER T BORDER O: CLS

' ET A=RND*10

LET F=RHND

LET B=RMND¥16

LET ZT=RNLC *56 B

PRINT AT A.B, FLASH F. BRIG
i T -

PR INT AT =21-A.B; FLA&SH F; E
1 THE Z ‘B

FRINT AT El-h,zl—E. FLASH F

GHT 1: INK Z. "I o

PRINT AT A6.31-B;, FLASH F. E
1; INK Z: "B

IF BHD:BRND THEN GO TO 28

BEEEFS RND .38 .,RND*60-RMND *60

GO TO 26

REM PROGRAM NINE C

REM CREEK ALPHABET S0oUP

PRPER T: BORDFR O: CLS

LET A=RND#10

gUER 1

{ET B=RND*1S6

LET Z=RND 7 _

L ET AS=CHPS (BS+RND*26) -

PRINT AT R.B; BRIGHT 1, INFr

PRINT AT 21-A.B; sSRIGHT 1

Z. 8%

FRINT AT 21-A.31-B ERIGHT

K Z.A

FQIMTinT A,21-B; BRIGHT 1
RS

0 TO Zb
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New 2X81 Software |

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 memory in one complete
module, and simply plugs into the rear
of a ZX81. And the price has just been
dramatically reduced to only £25.95

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 = ZXB1.

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 galion
and European fuel consumption figures.

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 GT7: 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

Cassetle GB: Super Programs B (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 - ZXB1 + 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 - ZXB1 + 16K RAM
Price - £5.95

Programs - Backgammon. Dice
Description = A great program, using
tast and efficient machine code, with
graphics board, rolling dice, and doub-
ling dice. The dice program can be
used for any dice game

Casselte 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:
Fantasy Games (Psion)
Hardware required — ZX81(or ZX80

with 8K 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 Leamn series -
English Literature 1 (ICL)

Hardware required - ZXB1 + 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. Mudern
Authors

Description - Who wrote ‘Song of the
Shirt’? Which playwright also played
cricket for England?




Cassette E3: Fun to Leamn
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 lo 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 ES: Fun to Learn series -
Mathematics 1 (ICL)

Hardware required - ZX81 + 16K RAM
Price - £6.95

Programs - Addition/Subtraction
Multiplication/Division

Description - Questions and answers
on basic mathematics at different
levels of difficulty

Cassette EG: 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 - ZXB1 + 16K RAM
Price - £6.95

Programs — Inventions before 1850.
Inventions since 1850

Description - Who invented television?
What was the ‘dangerous Lucifer'?

Cassette E8: Fun to Learn series -
Spelling 1 (ICL)

Hardware required - ZXB1 + 16K RAM.
Price - £695

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

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 2 forprogram/datastorage.
Description — This comprehensive pro-
gram should allow collectors (of stamps,
coins etc.) to hold up to 400 records of
up to 6 different iterms 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 clubs to hold
records of up to 100 members on one
cassette. Allows for names, addresses,
‘phone numbers plus five lots of
additional information - eg type of
membership.

Cassette B3: VL
Hardware requiret.
Price - £7 95,
Program - VU-CALC.
Description — Turns yo
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 + 16k . .M
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.

-

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

sincCi=ir-
Z X8l
SOFTWARE

Sinclair Research Ltd,

Stanhope Road, Camberley, Surrey,
GU15 3PS.

Tel: Camberley (0276) 66104 & 21282

Item

*Please delete as applicable
[ Mr/Mrs/Miss |
| Address

To: Sinclair Research, FREEPOST, Camberley, Surrey, GUN15 3BR
Please send me the items | have indicated below
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Specifications

ZX80

Dimensions

Width 174mm (6.85 in)
Depth 218mm (8.58 in)
Height 38 mm (1.51in )
Weight 300g (10.502)

Microprocessor/Memory

ZBOA 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 ZXBO 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 ZXB0.

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 vyielding boolean result. Relational operators also apply to
strings. ZXBO BASIC wses 16 bit two's complement
arithmetic ( X 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 A$ — Z3. Strings do not
require a dimension statement and can be any length,

Arrays have a maximum dimension of 255 (256 elements) each.
Array names consist of a single letter A—Z.

Control variable names in FOR. . . NEXT loops consist of a
single letter A—Z.

Expression evaluator

The full expression evaluator is called whenever a constant or
variable 15 encountered during program execution. This allows
you to use expressions in place of constants especially useful in
GOTOs, GOSUBs, FOR. . . NEXT etc.

MACHINE
SPECIFICATIONS

Immediate mode

The ZX80 will function in the "calculator mode” by immed-
iately executing a statement if it is not preceded with a line
number.

Cassette interface

Works with most domestic cassette recorders. The transfer rate
is 250 baud using a unique tape-recording format. Other
systems are not compatible with the ZX80's. The ZX80 also
SAVEs the variables as well as the program on cassette. There-
fore you can save the data for updating next time the program
is executed, The ZXB0 does not support separate data files. The
lead supplied with the ZX80 is fitted with 3.5mm jack plugs.

E xpansion bus

At the rear has B data, 16 address, 13 control lines from the
processor and Ov, 5v, 9-11y, @ and internal memory control
line. These signals enable you to interface the ZX80 to your
own electronics, PIO, CTC, SIO if you want 1/O ports etc.
Power supply

The ZX80 requires approximately 400mA from 7—11v DC. It
has its own internal 5v regulator.

TV standard

The ZXB80 is designed to work with UHF TVs (channel 36)and
is the version required for use in the United Kingdom. The
ZX%80 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/Memaory

ZBOA 3.25 MHz clock

ROM: Containing 8K BASIC interpreter

RAM: 1K bytes internal, externally expandable to 16K bytes.

Keyboard

40 key touch-sensitive membrane. Using function mode and
single press key-word system, this gives the equivalent of 91
keys and also graphics mode allows an additional 20 graphical
and 54 inverse video characters to be entered directly.

Display

Requires an ordinary domestic black and white or colour TV,
The aerial lead supplied connects the ZX81 to the TV aerial
socket, The display is organised as 24 lines of 32 characters
with black characters on a white background.

Two mode speeds

The ZXB1 can operate in two softwareselectable modes - FAST
and NORMAL, FAST is ideal for really high-speed computing
Iin NORMAL mode however the ZX81 allows continuously
moving, flicker-free animated displays

Printer

The 8K ROM will permit instructions (LPRINT, LLIST and
COPY) to drive the Sinclair ZX Printer

Programming

Programs can be entered via the keyboard or loaded from cass-
ette. Programs and data can be saved onto cassette so that they

ZX COMPUTING AUG/SEPT 1982
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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 O (False) or 1(True). Logical operators AND,
OR, NOT vield boolean results.

Floating-point numbers

Numbers are stored in 5 bytes in floatingpoint binary form
giving a range of T 3 x 10 “**to * 7 x 10*accurate to 9%
decimal digits.

Scientific functions

Natural logs/antilogs; SIN, COS, TAN and their inverses;SQR;
gx,

Arrays
Arrays may be multi-dimensional with subscripts starting at 1.

Expression evaluator

The full expression evaluator is called whenever an expression,
constant or variable is encoumered 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 Z2X81 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 ZXB1 will save the data as well as
the program to avoid the need to re-enter the data when the
program is next loaded.,

Z2%81 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 ZB0A CPU as well as OV, +6V, 49V .0 and the mem
ory select lines. These signals enable you to interface the ZX81
to the Sinclair 16K RAM pack and ZX printer.

Power supply

The Z2X81 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 ZXB1 kit does not include
Numerical: any letter followed by alphanumerics a power supply.
String: Af to Z¢
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: Af to 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 the
Height 30 mm screen on 24 lines of 32 characters. Text and graphics may be

freely mixed.

CPU/Memory

ZB0OA microprocessor running at 3.5 MHz, 16K-byte ROM con-
taining BASIC interpreter and operating system.

18K-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 or ex-
tra brightness and flashing or steady. Screen border colour also
settable to one of eight colours. Will drive a PAL UHF colour TV set,
g%black and white set (which will give a scale of grey), on channel

Sound

Internal loudspeaker can be operated over more than 10 octaves
(actually 130 semitones) via basic BEEP command. Jack sockets
at the rear of computer allow connections to external amplifier/
speaker.

Graphics

Point, line, circle and arc drawing commands in high-resolution
graphics.
16 pre-defined graphics characters plus 21 user-definable
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Colours

Foreground and background colours, brightness and flashing are
set by BASIC INK, PAPER, BRIGHT and FLASH commands. I;IVEH
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 1o 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 %h:uhu;mlh.-r set col-
ours until another control code is encountered. Brightness and
flashing codes may be inserted into program or text, similarly.
Colour-control codes in a program listing have no effect on its ex-
ecution. Border colour is set by a BORDER command. The eight
colours available are black, blue, red, magneta, green, cyan,
yellow and white, All eight colours may be present on the screen at
once, with some areas flashing and others steady, and any area
may be highlighted extra bright.

Screen

The screen is divided into two sections. The top section — normal-
ly the first 22 lines — displays the program listing or the results of
program or command execution, The bottom section — normally
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 accepta
current line of up to 22 lines.




Specifications

Mathamatical Operations And Functions

Arithmetic operations of +, ., and raise t0 a power.
Mathematical functions of sine, cosine, tangent and their inverses;
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
rangeof + 3x 10 " 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 vyield 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 numaeric and 26 string arguments,
and may yield string or numeric resuits.

There is a full DATA mechanism, using the commands READ,
DATA and RESTORE

A real-time clock is obtainable

« - o ==
[l

String Operations And Functions

Strings can be concatenated with + Strmrj variables or values
may be compared with =, >, < < > to give boolean
results. String functions are VAL, \.-‘AL:‘: bTFtﬁ and LEN. CHR$
and CODE convert numbers to characters and vice versa, using the
ASCll code. A string slicing mechanism exists, using the forma$ (x
TO v)

Variable Names

Numeric any string starting with a letter (upper and lower case
are not distinguished between, and spaces are ignored).

String AStoZs
FOR-NEXT loops
Numeric arrays — A-Z.

String arrays — ASto Z$.

Simple variables and arrays with the same name are allowed and
distinguished between

A-Z

Arrays

Arrays may be multi-dimensional, with subscripts starting at 1.
String arrays, technically character arrays, may have their last
subscript omitted, vielding a string.
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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

II!"Ig

Programs and arrays may be merged from tape to combine them
with the existing contents of memory. Where two line numbars or
variables names coincide, the old one is overwritten.

Programs may be saved with a line number, where execution will
start immediately on loading.

The cassette interface runs at 1500 baud, through two 3.5 mm
jack plugs.

Expansion Port

This has the full data, address and control busses from the Z80A,
andis used to interface to the ZX Printer, the RS232 and NET inter
faces and the ZX Microdrives. IN and OUT commands give the |/0
port equivalents of PEEK and POKE.

ZX81 Compatibility

ZXB1 BASIC is essentially a subset of ZX Spectrun . The
differences are as follows.

FAST and SLOW: the ZX Spectrum operates at th 3f the
ZX81 in FAST mode with the steady display of SLI . and
does not include these commands.

SCROLL: the ZX Spectrum scrolls automatical the
operator "'scroll?’’ every time a screen is filled.

UNPLOT: the ZX Spectrum can unplot a pixel usi ER,

and thus achieves unplot.
Character set: the ZX Spectrum uses the ASCII ¢ as
opposed to the ZX81 non-standard set.
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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
please write to us at the address below.
We'd like you to help us keep advertising up to standard.

way,

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

AS.A.Ltd, Brook House,Torrington Place, London WCIE 7HN.
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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 24"
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
life 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 + Qty Amount
i Fuller FD System 42 Keyboard & case 39.95 - 8

FD System Motherboard 15.95
FD 16K. Memory Module | 29985 |
FD 64K Memory Module e __7;3_-9_5. |

2% FD PSU 9 Volts at 2 amp. 12.95

*::_}—;{.rd% FD Shipping and Handling 2.50
A Mail to FULLER MICRO SYSTEMS,
‘-":fg %, The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.
5 L SAE for more details — Enguiries: Tel. 051-236 6109
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