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AUTOMATIC TAPE CONTROLLER
ZX 99  or THE SINCLAIR ZX81

® DATA PROCESSING

The £X99 pives you software control of up to four r.|[}1.- drives NOW ONLY

(two for reading, two for writing ing merging of data

files. This is achieved by using the remote sockets of the tape £49 95
o ]
:

drives, controlled by USR statements ar commands
! ; ‘ . PLUS

®RS232C INTERFACE £2.95 pap
The ZX99 has an R5232C output allowing connection with

any such printer using the full ASCllIcharacter code (you can
now print on plain paper in upper or lower case, and up tc
132 characters per line) at a variable baud rate up to 9.600

®SPECIAL FEATURES

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

all, for example

AUTOMATIC TAPE COPY: You can copy a data file regardless

of your memory capacity as it is processed through the Sinclair

block by block

TAPE BLOCK SKIP: Without -:fl'ﬂlu'.,.-lr‘lﬂ the cantents of RAM

DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings. ® ZX99 SOFTWARE

The ZX99 contains a 2K ROM which acts as an extension to We now have available "Editor 99", a quality word processing
the firmware in the Sinclair ROM. The ZX99's ROM contains program including mail-merge, supplied on cassette for £9.95.
the tape drive operating system and the conversion to ASCII Also following soon

for the RS232C output * Stock Control (October)

There is an extension board on the rear to plug in your RAM * Sales Ledger (November) * Debtors Ledger

pack {larger than 16K if required). The unit is supplied with * Business Accounts * Tax Accounting

one special tape drive lead, more are available at £1 each Dept. ZX2 Data Assetie, 44 Shroton Street,

London NW1 6UG. 01-258 0409

®FERGUSON CASSETTE RECCRDER £28 inc. p&p.

r

AT -'\‘_'-|'f;re'tt€i Tastad with FXB1. Acarn, BBC, Dragon &tc. &1c
Feature D, Eéar Mie. and Remote sockets
T apsir C --..:'t'." Tane Control, Built-in Mic

44 Shroton Street
London NW1
Tel 01-258 0409 Autostop. Battery/mains. Recommended by

Acorn for use with BBC computer

®5TAR DP8480

RS232C (SERIAL) £285 plus £6
Securicor delivery

CENTRONICS (PARALLEL) £265
plus £6 Securicor delivery

This professional primter works with almogt any
computer with very good upper and lower case

1voeface . . .2,00{} SH EETS DF
I ® Bi-directional ® 80 column wadith (10" papeér PRINTEH PAPEH

P Swatchable Tractor or Friction Fead

@ B0 chrs. per second £19.50 plus £3.50 p&p.
®E690 REVOLVING CASSETTE RACK

inale £2.99 ¥lid 12 tapes of 20 i cases )
Dbl £5.99 (holrs 64 tapes or 40 in cases)

Treble — £8.99 (holds 96 tapes or B0 in cases)
Juad — £11.99 (holds 128 rapes or B0 in cases)

®BBC CASSETTE LEAD

7 pr plug o tvwo 3. 5mm pl 1615 ang ane

'JI.\IEE"l- PP I ' A A e e e e e 2 e e ee—  —

ORDER FORM Dept. ZX2 Data — Assette, 44 Shroton Strest,
London “-J".'u 1 E"UG 01-258 0409
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Other leads available — please telephone.

COMPUTER CASSETTES | Code | ltam BT Towl !
High guality, screw assambled cassettes supplied | » I e : = i — '
with hibrary boxes, Any lengths available + F—— - - E
C5 - 35p C10-37p C12- 38p l | S T — l
C15-39% C20-41p C25-43p T b ol krose Lid
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KAYDE Electronic Systems Ltd
ZX KEYBOARDS FULLY CASED

ZX81 WITH REPEAT KEY

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

As reviewed by Tim Hartnel

ZX Computing/Interface £3?95

64K
16K

£72.95
£29.95

MEMORIES YOU
CAN RELY ON

RAMPACKS

MASSIVE ADD ON MEMORY

SPECTRUM

This 15 a highly professional keyboard, taken
from our World Famous and well proven 81
keyboard, it has been redesigned to comple

ment your ZX Spectrum £3?-95

BUY NOW BEFORE THE RUSH

5
0(, @

Up grade your Spectrum now to 48K, Just add our 32K
meamory extension |:'|u|__] i board to your S|H'1'!r..l"l1 which
aiready has 16K to give you a massive 48K ol memaory

£48.95

ZX81 4K GRAPHICS BOARD

The KAYDE Graphics Board is probably our best accessory
yvet. It fits neatly inside your ZXB1. It comes complete with a
pre-programmed 4K Graphics ROM. This wall give nearly 450
extra l_:rii[":'hll.'ﬁ and with the inverse makes a total of nearly
nine hundred

The KAYDE Graphics Board has facilites for either 2K of
RAM (for user definable graphics) 4K of ROM or our 4K Tool
Kit Chips that will be available shortly. All the graphics are
completely software controlled therefore they can be written
Ino your programimes Here a few examples

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

NO EXTRA POWER NEEDED £29.95

FLEXIBLE RIBBON CONNECTOR

Stops movement of RAM PACK £1295
IN'OUT PORT £10.95
MOTHER BOARD

Complete with 5 volt regulator £18.95

All Hardware comes fully built and tested and complete with
& 14 day money back option
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16K GRAPHICS BOARD
SOFTWARE

PECKMAN The only
game

SPACE INVADERS The best version available anywheare

true Z2X version of the popular arcade

CENTIPEDE "In all | think this i1s the best presented moving
graphic programme |'ve yet seen Phil Gar
ratt, INTERFACE £5.95

Graphic Software can only be used with a Graphics board EACH

16K 81 SOFTWARE

CENTIPEDE “In all, | think this is the best presented moving
graphic programme 've yet seen’” Phil Garrant Imerface

3D 3D LABYRINTH A cubit maze that has corridors which
may go left, right, up and down f5.55

4K Tool Kit full of utilities to aid the programmer in construct-
ing and de-bugging E. PROM version for use with graphics

ROM £9.95

VIC-20 SOFTWAHE¢
THE KAYDE VALLEY Othello €<%

The ultimate in Plus many mare
adventure games
VIC 20 dealer £7.95

L—————-—'l'-—-—""—"_‘“"

CATALOGUE STATING TYPE OF COMPUTER

SEND FOR A FREE
WHY WAIT TO PAY MORE IEE]

ﬂ FAST IMMEDIATE DELIVERY
Post To KAYDE ELECTRONIC SYSTEMS LTD
Dept THE CONGE, GREAT YARMOUTH

NORFOLK NR30 1PJ
Tel: 0493 57867 (Dept ZX)

Telex 957247 CHATCOM G
Don’t forget you can always order on the telephone with your
credit card Dealers welcome
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You, our readers, speak out on matters

that interest, incense, infuriate, intrigue
and involve you. Tim Hartnell replies

Hints'nTips .....12

A very useful collection of very usefu
things you should know when writing
those very useful programs!

FoxingAbout ... .20

No way of chickening out of this exciting
game! Time to be foxy and get the bird in

a coup chase!

Adding a

Keyboard...... .24

Fed up with the ZX cramps? Make life
easier for vourself by adding a
customised keyboard to wvour ZX
Computer. Finger-clickin' good|

Slot Machine Fever26

A 16K program for the ZXB1 that will let
you get the drop on the bank. Lots of fun
with some clever graphics

Ix Computing is constantly on the look-out for waell
wiritten articles and programs. If you think that your
efforts meet our standards please feel free to submit
your work to us for consideration

Mataral should be typad if possible. Any pro
grams submitted must be listed. cassatia tapes
alone will not be accepted, and should ba accom
panisd by documeantation 1o axplain how thay work
and maka it aasy to run them_ All submissions will be
scknowledged. Any published work will be paid lor

All work for consideration should be sent 1o the
Editor at our Charing Cross Rosd addrass

ONTENTS

MicrosandaBus . . 31

Mot the 24A to Kilburn High Road, but
the S100 to printers or VDU. ZX
Computing takes the mystary out of /O

Ready, Steady, Go! 32

{ y r--.|-I-¢ a5 '._:"L'.-'|||:r,"ll
vier and Mark Dull ng put some popular

mputers through their paces

Hardware Reviews35

Three pages of goodies 1o expand your
ZX haorizons. Plenty to talk about here, as
our reviewers ‘(JLH"-I.'! out

Yellow ZXof80! . .38

All the way from Sweden! A new version
of ‘'The Yellow Rose of Texas for the

ZX80

Ground-To-Air

Missile .........41

Mo prizes for guessing the aim of this
exciing and fast-mowving game. The
prizes come tor aiming straight and
fast

Moving with the

Flow ...........42

Flowcharts are an essential part of
learning to write large programs. If
properly used they generate good
routines. Here's how.

What Is Your

Defence?.........45

Save the Earth (againl) or any other
planet you fancy with this ingenious
space opera offering

Board-Game

Design ......... 48

The secret of how to make your ZX think
it s achess master, orageneral, orastar
fighter

HittheDeck .... .56

Pit your wits against the £ZX wind and try
to land yvour plane on the aircraft carrier
A must for all aspining pilots!

and win|

AlittleJoy ......59

Moving things around easier comes
expensive for the ZXB1 s the
convenience worth the cost! We find

out

ATestofNerves . .60

So you think yvou're James Hunt, (who's
he?)., This program will sort out the
Sunday drivers!

Going Gregorian. .62

Make a date to make dates with our
informative program to handle your
diary

ZX COMPUTING OCT/NOV 1982
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(News ..........65l HighSecurity . ...88 M inear Programming

Five pages of all the latest and greatest Try and cutwit the guards and get to the a“d opTlMAx - 111

things 1o happen to ZX computers, If it treasure in thus * high ||1'|r_r|I|-L;|-|;-r'|n;_i—_-' game
matters, it's here! for the 16K ZX81 by Paul Holmes

Doodiebug . .... .. 69 I magicDollar . . . .. 90
R AT B e Along the Wire . .114

programming twist Escape from the clutches of the ZX81 ) .
before it traps you in this clever game! Two challenging 16K programs from

Daniel Haywood, including an ingenious
SpectruminCode .93

device 1or stonng those pictures you ve
Master machine code mysieries on your

A program designed to give the ZX81
owner access 1o a decision-aiding

technique

Cetting some

reated

! Uur editor has devised two invaluable

programs for the ZX81 and Spectrum to multi-colour monster. This article makes comptIter!
it easy and fast Instructor

Software Reviews 74 i SecretoflLife!. .. .97

There are hundreds of programs Don’t say vou never wanted to know it?

available for the ZX computers, We Everybody does — and now your ZX81 ttl fth

show you some of the best can be made to reveal all T Ba €0 €
Chessmen ..

Navarone Ablaze .78 ll ideal for Schools? .98 Tl tiesi dinemnitanin i iia

Time for Spectrum owners to strap market do battle in this ZX Computing

themselves into the AA guns, dry their We take a look at the ZX in the reviaw. Who wing out?

palms and prepare to do battle! classroom

WwattsThat? . . . .103 i Make Your zZX

Programmi“g A 82 A 16K program that's ideal for physics

students who are swamped with When wyour ZX-81
About time you improved your calculations games, make it earn its kee|
programming! We all ought to do things Y

Structured

utility program

properiy MNow vou can! Ac SEries circuits 104
- worth 1000
A“ In Proportlon . 34 Make your ZX draw circuits and word57
calculate the values for you. Invaluable A A
Spaces are tricky things to put into for electronics fans everywhere
typewritten copy. Doing it proportionally Picturesque point the way t0 a more

impressive display!

Specifications . .128

was aven harder. Until now. ZX-81's

solve the problem zx'31 Tape

AwayintoSpace .85

Directory

A quick and easy way to store programs Our invaluable quick reference guide to
A thrilling new game guaranteed to bring on a tape and be able to find them again the ZX ranges of computers and
out the Captain Kirk in you! fast! peripherals. All the facts
ZX COMPUTING OCT/NOV 1982 &



SinclairZXSpect.

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

L ZX Spectrum

graphics...
From only

£125!

First, there was the world-beating
Sinclair ZXB0. The first personal computer
forunder £100

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power

You have accesstoarange of B
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics

You have the facility to support
separate data files

You have a choice of storage capa-
cities (governed by the amount of RAM)
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foran upgrade. The cost? Around £60

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains

adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white)
Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together representa
detailed course in BASIC programming
Whether you're a beginner or a competent
praogrammer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing
There's no need to stop there. The
ZX Printer—available now- is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board

(==

Key features of the
Sinclair ZX Spectrum

® Full colour-8 colours each for
| foreground, background and border,
I plus flashing and brightness-intensity
| control.

® Sound-BEEP command with variable
pitch and duration

@ Massive RAM - 16K or 48K.

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

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

® ASClicharacter set-with upper-and |
lower-case characters. '

@ Teletext-compatible —user software
can generate 40 charactersperline |
| or other settings '

|® High speed LOAD & SAVE-16Kin 100 ‘

seconds via cassette, with VERIFY &
MERGE for programs and separate
data files

® Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and

report codes. ‘

N e T i TR G Ta R
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RS232 /network
interface board

This interface, available later this
year, will enable you to connect your
ZX Spectrum to a whole host of printers,
terminals and other computers

The potentialis enormous. And the
astonishingly low price of only £20is
possible only because the operating
systems are already designed into the
ROM

The ZX Printer—
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCII character set-including lower-case
characters and high-resolution graphics

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
per line and 9 lines per vertical inch

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy

The transfer rate is 16K bytes per
second, with average access time of 3.5
seconds. And you'll be able to connect up
to B ZX Microdrives to your ZX Spectrum

All the BASIC commands required for
the Microdrives are included on the
Spectrum

A remarkable breakthrough ata
remarkable price. The Microdrives are
available later this year, for around £50

ZX Spectrum

'Available only
by mail order
: and only from

— | g [ — | | g

Sinclair Research Ltd,
Stanhope Road, Camberiey,
Surrey, GU15 3PS

Tel: Camberley (0276) 685311

How to order your ZX Spectrum

BY PHONE -Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST-use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Barclaycard,

Qty Item

Sinclair ZX Spectrum - 16K RAM version 100
Sinclair ZX Spectrum - 48K RAM version 101

Sinclair ZX Printer
Printer paper (pack of 5 rolls)

Postage and packing: orders under £100 28
orders over £100 29

Please tick if you require a VAT receipt

Access 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

Code HemPrice Total

£ £
125.00
175.00
27 5995
16 11.95
295
495
Total £

*Please charge to my Access/Barclaycard/Trustcard account no.

as applicable

Signature
PLEASE PRINT
Name: Mr/Mrs/Miss

|

|

|

|

|

|

|

|

} *Please ﬂE|Et&fEGmp|EtE
|

|

| |Address
|

|

|

|
|
|
|
|
|
I
*l enclose a cheque/postal order payable to Sinclair Research Lid for £ [
|
|
r
|
|
|
|



Letters

Welcome to the third issue of ZX
Computing. The Spectrum has
certainly set the ZX world on fire,
and in this issue we bring you
maore articles and programs
designed to help you develop your
programming skilis on the Spec
Trum.

We've not neglected the
ZXB1 nor the ZXB0O, and you'll
find these computers are well
represented in this issue.

Before | outline the contents
of the issue for you, I'd like to
draw your attention 1o our com
petition. We're giving away a ZX
printer, and five sets of the ZX81
software which Uncle Cliveis sell
ing. The winner of the compet:
tion gets a printer, plus a set of
software, and there are four prizes
of software for the runners-up
Details of the competition are in
cluded in the ‘News' section of
this iIssue

When you compare the
published software in magazines
today compared with the pro
grams which were published back
at the beginning of ZX history,
you see how much programming
standards have improved. In this
issue, we have an arlicle on
‘structured programming’ which
may well help you to improve your
own standards of program
wnting

Tim Roger's program PRO
PORTIONAL SPACING is design-
ed to solve the problem of messy
word output. The program not on-
Iy ensuras that words are not sphit
at the end of lines, but also ‘pads
out’ each line in order to use all 32
characters across

This program demands a 16K
ZXB1, as does theone by N G
Strong, of Epsom, an engineer
who retired before the advent of
personal computers and even
pocket calculators.

The ability of the ZX81 1o
SAVE and LOAD a named pro
gram on tape Opens up many in-
teresting possibilities. James
Calderwood, from Coleraine, ex
plains how it is possible to load a
program from a directory, by just
entering the number printed
beside the program of your choice
in a menu on the screen.

So that things don't get too
senous, this issue of ZX Com-
puting has a number of very fine
games for you to play, including a
well-written GRAND PRIX pro
gram from Jim Archer, of Frimley,
Surrey.

Another great game is FOX

AND CHICKENM, written by Jim
McCartney of Coleraine. This pro
gram is a mixture of machine code
and BASIC, and examining the
listing should help you further
develop your programming skills
Stephen Adams looks at the elec
tronics beneath ZX keyboards,
and tells you how to add an exten
sion keyboard of your own,

If you're bogged down with a
bug in your program, a flowchar
can help. Henry Budgett, editor of
‘Computing Today’, tells you how
1o go about flowcharting in your
relentless search for bugs.

In our last issue of ZX Com
puting, we introduced a new sec
non ZX Education and this
has proved very popular, so we br-
ing you a shghtly expanded edcua
tonal section in this issue. If vour
school uses ZX computers in any
way, why not wnte into the
magazine and let us know. We'd
love to be able to run a photograph
of you and your classmates using
their ZX computers, and share
your ideas for using the computers
in education

We make sure that every issue
of the magazine has several major
articles and programs, as wellas a
number of shorter ones, so that
thase who want a really meaty pro-
gram will have something 1o get
their teeth into. One of the pro-
grams which fits this classification
in this issue is a superb 7K pro
gram for the ZX81 SLOT
MACHINE written by Adam
Waring and Mike Cleverley of Hull
The program uses a flashy
machine code routineg to reverse
the display when you win and
at the end of the game when you
lose

Another "heavy’ article comes
from Thomas Ballantyne, Paisley,
Scotland, who has written a pro
gram devised 1o calculate and il
lustrate, using circuit and phasor
diagrams, the characteristics of a
seres A.C. electrical circuit.

Contributions

We're on the lookout now for good
programs and articles for the next
issue of ZX Computing. Program
istings are vital (rather than just
providing the program on
cassette), along with clearinstruc
tions on what the program does,
how it works, and what the user
will see when he or she runs it

Any kinds of programs are
useful, but we are particularly in
terested in ones which use ZX
BASIC in particularly clever ways,
or in ones which contamn routines
which can be re-used in other pro-
gr;]rn'_-;

Itis vital that the programs you
send us are totally onginal, and not
adapted’ from programs in other
magazines, or in books. I've even
had two programs submitted to
me here at ZX Computing which
were ‘borrowed” from my own
books

All contributions we use are
paid for, of course, soif you'd ke to
contribute 1o forthcoming issues
and make a bit of pocket money,
look through the contents of this
issue, and if you can write as well,
or better than, our present con
tributors, let’s hear from you. But
for now, get down to enjoying this
iIssue with your ZX computer

TIM HARTNELL, Editor

Dear ZX Computing,

| am writing to you about your
DODGEM CHOMP program in
issue two which is very
entertaining and could give hours
of fun. However, in the
introduction, you state that the
game could go on for ever, and
that Tim Rogers’ high score was
450. i, however, he had
managed to attain about 500,
he would have seen that, as the
listing stands, the maximum
possible is roughly 580 or so,
because of erroneous logic in
lines 900 10 940. The following
corrections allow the game to

carry on indefinitely:
920LETP =G
930LETG =H
940LETH =P

Andrew Goodsell,
Penge

Machine code

Dear ZX Computing,

| have just been reading your
second issue of ZX Computing
and find it a very useful and
interasting source of data.

| did, however, note an error
which | felt | should bring to your
attention as it would cause
difficulty to your readers.

In the “"breaking out"’
program there is a coding 4A
8440 used in the 3rd line of the
machine code routine. This
doesn’t make sense as 4A is LD
C. D and the 8440 has no
meaaning thera. The comect code
would be 3A 8440 which is LD
A, (4084h 16516d),

Ralph Hilton,
Folkestone, Kent

ZX COMPUTING OCT/NOV 1982
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Letters

Memory query

Dear ZX Computing,

| have read reports that the 16K
Spectrum uses 7K to provide the
colour and graphics, leaving only
9K of “usable’”” memory. There
are some marvellous Advanture
programa around for the ZX81
which nead the 16K RAMpack.
As a layman about to buy his
first computer, am | right in
thinking that these — when
translated into Spectrum BASIC,
will not fit into what is left of its
standard memory and that |
would therefore need the 48K
version to take them? |
appreciate the 48K would give
me much more scope as more
involved software is developed
but it is £50 more initially.

The ZX81's 16K RAMpack
has dropped £20 as chips have
become cheaper. |Is it likely that
if | bought a 16K Spectrum, the
E60 cost to up-grade it to 4BK
might be reduced in the future?

| have already seen one ad.
for a 64K RAMpack to stick-on
the back to give it BOK. If |
bought such a non-Sinclair add-
on, do | just plug it in and camy
on? | have read articles (which |
profess not to wholly
understand) which say the
machine does not know how
much memory it has got (if non-

standard) and starts throwing in
phrases like PEEK, POKE and
ahltering RAMTOP.

Please answer in basic
ENGLISH and not English BASIC! i

u |

Richard Carsons,
Ewell, Surrey

® Horrors! Do not, repeat not,
connect anything except the ZX
prnter to the back of the
Spectrumn (apart from products
specifically produced for the
Spectrumn). You will damage
both the computer and the add-
on memory if you plug memaory
dasigned for the ZX81 into the
Spectrum. Many programs
which are marked 16K " really
should be marked ‘more than
1K', as few so-called 16K
programs actually use all the
avaable memory. However, an
ADVENTURE program is kkely to
use just about all the avaiable
memory, so a ZX81
ADVENTURE program designed
for a 16K ZX81 is not kkely to
fit on a Spectrum. There has
been no discussion, apart from
the information in the leaflet,
about the ‘upgrade’ from a 16K
to a 48K but it is possible that
private firms may in due course
be offering this service at a lower
price than the Sinclair one.

|’
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No speaka da latin

Dear ZX Computing.

| enjoyed your ‘Pig-Latin
Translator’ in the last issue of ZX
Computing, and thought you
might be interested in seeing the
results of my taking up the
challenge to write a 'Pig-Latin
Translator'. All the translating is
done in lines 40 and 45,

The second program is my
own ‘Latin translator’, which
produces different results to the
one you published in your last
issue. Lines 12, 14 and 16 are

M

REH (C)
S Y

m
o)
T
T
-
z
4

(T S A TR T[] (M

-
-

s

DC :
b " B b B
W W
el B
« @ DDA
S

=
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~ H=E DT
-

Cl.
[

SNeNOMQNE
GIHTE T AT
ONMAMMMZDT 0T

H“'I"pli »
%

3

.

b T i s o
0 eeLiigNefeUiadens oo

L0 b= 19 0F Q1 8 OGN 1) 4 s s s

REM A F1G LA
E.P.

"ENTER

i

THERM
(i TO LEN A%-2)
tLEN RA%—-1) +BE%

THEM

THER

+1:l$1Ti
y .7 THEN

T$(LEN T$-2)
“ING"
ER"

the endings of words. Line 40
forms the Latin text, and the
subroutine puts UM or US onto
the end of a word if it ends in
ING, ER or ND.

E P Whitby,
Chilwell, Notts

® Thanks very much for the
programs. They are certainly a
good development from the one
we published in issue two.

We 're always interested in
seeing developments of the
programs published in 2ZX
Computing.

N _TRANSLATOR

|
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MESSAGE"

TI
LiH
25

LR D

B 10 =1 i

STOaF

FRINT

THEN GOSUB 100
sSTOP

PRINT

THEN LET T=3
OR Es="ND" THEN




Letters

possible to interchange an even
number of pairs of letters.

My version of the program
(for the Spectrum) comects
these faults and a printout is
enclosed, and below | detail the
changes | have made.

In the data statement on line
430, one pair of letters has been
interchanged to give a valid
starting position. Also the space,
represanted by -32, has been
moved to the end of the
statement to give a known
starting position for the program
to work from. This does not

affect the validity of the order of
Bouquets oo
Dear ZX Computing, The RETURN at line 410 has
Just a note to congratulate you been changed to GOTO 500. At

line 500 onward coding has
been added to shuffle the initial
position by performing a random,
even number of interchanges of

on the contents of your second
issue. Even the printing had
improved, apart from the VAT
programs in the business

saction. ﬁairr_. of letters r':afﬁmomlv sm&d
Keep up the good work . . . aving square 10 empty.
and I'll keep on buying it. shuffle preserves the validity of
. the initial state.
Martin Shaftesbury, Variable e is set to 16 in line

360 and is subsequently used
for the destination of the
requested move in lines 100 and
110 and updated to the new
empty square in line 115.

In line 70 the program tests
that the requested move ongin is
orthogonally adjacent to the
empty square.

Some cosmetic changes
have also been made to the
PRINT statements in lines
230-260 but these were just to
satisfy personal preferences.

Wilmslow, Cheshire

P G Moulton,
" Leigh-on-Sea, Essex
Improving your
tiling

Dear ZX Computing,
The program “tile crazy’ by K
Mahogany in issue 2 of ZX
Computing had a number of
faults to my way of thinking.
First, it asked for the
destination of each move when,
in fact, there is always only one
valid destination — the square
from which the previous move
was made.
Second, it did not check than
sach move was being made
from a square adjacent to the o
empty one. It was easy to cheat! % .
Third, it always started from
the same position as setup in a
pair of DATA statements. | am
referring here to the Spectrum
version, of course.
F‘m.m-| r'r. A
was such that it was impossible
to achieve the comect
alphabetical order by legal
moves! The best that could ba
achieved was an order in which
one pair of letters was
interchanged and, as most
readers will probably be aware,
in this type of puzzle, it is only

.L.‘:-

18 REM i ling

ot GO SUE 33@

AP GO SUE Z006

s GO SUE 200

£ INPUT INK 7., "which one to m
oveT T, X .

7 IF ABS {(x-2)4(:4 AND ABS (X -
g) ¢332 THEN GO TO 5L

100 LET ale)=aix

110 LET aix) =32

1A= LET e =X

i28 LET go=90+1i: GO 7O Sa
FE@E FRINT AT ©0,3; PAPER 7 INK
3. "90 number * INK 2;90: PR

PEINT » 9 INT

238 PRINT IMK 8;° “"JCHRS$S a1

'EH?i ngﬂgDHRﬁ a({32),CHRS a(4) . "
] a°

240 PRINT INK 8;"“ ; CHRS$ a(s)

s CHRS% a(6) CHR% a2(7).CHRS% ai(g) ,"
5 & Fa a"

o PRINT INK &, sCHRS a9}
+sCHR% a(l®) ,CHRS$ aill),CHRS atitl=2
' e Q 1@ 11 12"

260 PRINT IMNK &, " “"CHRS allo
:;CHR$ a(l4) . CHR% a2 (15) ,CHR$ atl
G).," 13 14 15 16°

278 RETURN

5380 REM initiatize

40 DDIM a(1E)

35S FOR b=1 TO 1&6: READ m: LET
alb)=m+64: HNHEXT b

3668 LET e=16

392 LET go=1

480@ PRAPER ©6: BORDER 2: CLS

418 GO TO Saa

4200 DATRH 9,14 .,5,2,11,6,1,4,1=2

42%@ DRATA 7.10,13,8,15,3,-32

S0 LET n=(RND*#20+1) #2

=19 FOR i=2 TO n

=53 LLET x=RND*%15+1

=28 JIF aix)1 =32 THEN GO TO S20

540 LE7T yy=RNHD#15+1

ES8 JF x=4y OR aily)=32 THEN GO 7T
o 5405

BB LET . =aix)

578 LET ai(x)l=aily)

oBed LET atu) =

598 NEXT i

500 RETURHN

10
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___Memotech’s Memopals Range

All five of the currently available Memopaks are housed in elegant black anodised aluminium cases, and are styled to it wobble-free
onto the back of tha ZX8I, allowing more add-ons (from Memotech or Sinclair) lo be connected

MEMOPAK 64K MEMORY EXTENSION ]
i i3

The 84K Memopak extends the memory of the ZXB81 by 56K, and with the ZX81 gives 64K, which is neither
switchad nor paged and is directly addressable. The unit is user transparent and accepts commands such ;
10 DIM A(S000)

Breakdown of memory areas._.0-BK-Sinclair ROM. 8-16K-This area can be used to hold machine code for
communication between programmes or peripherals. 16-84K-A straight 48K for normal Basic use

MEMOPAK 32K and 16K MEMORY EXTENSIONS

These iwo packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the
J2K pack is that it will run in tandem with the Sinclair 16K memaory extension to give 48K RAM 1otal

MEMOPAK HIGH RES GRAPHICS PACK

HRG Main Featuras — # Fully programmable Hi-Ras (192 x 248 pixels) » Video page is both memaory and bit
mapped and can be located anywhere in RAM, = Number of Video pages is limited only by RAM size (each
takes about 6.5K RAM) » Instant inverse video on/off gives flashing characters = Video pages can be
superimposed = Video page access is similar to Basic plot/unplol commands » Conlains 2K EPROM monitor
with full range of graphics subroutines controlled by machine code or USR function _)

MEMOPAK CENTRONICS TYPE PARALLEL PRINTERINTERFACE A
Main Features — » Interfaces ZXBI and parallel printers of the Centronics type * Enables use of a range of dot
matrix and daisy wheel printers with ZX81 = Compatible with ZXB8l Basic, prints from LLIST, LPRINT and COPY
* Contains firmware to convert ZX8| characters to ASCI code = Gives lower-case characters from ZXBI inverse
character setl

— ————————— S S e
[ Piaase maks Fleass send ma Price Mo Total
chegues payabie 84K RAM EBE. 70 + £10.30 VAT £ 79 00 |
| MEMOTECH Lia IR RAR: L3383 .08.52 V&7 — fa5o5 1 i
' Pigase Debit my 16K AN £26 00 « E100 VAT £29 o
| Access/Barc :1 ard” ' HRG E5200 + €780 VAT Tc59 ._
' A wni number F = " L
5 dhadt ey CENTROMICS | F €34, 70 « C5. 20 VAT L3690
| " Fwwaw SRt == e | e g T— R " T S——{—— .
Faciaging & Postage 200 per unir
- | E—

TOTAL ENC

|'-|... T dily

i, .ﬂ:'\:..!.'."]ﬂ.:.r.. o :"\L'i","" n parnn® ats
h. Digitising Tablet RS232 Interface

A Branton & G A C Beryd 1083

We want to be sure you are satisfied with your Memnpah - 50 we offer a 14-day money back Guarantee on all our products

Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G
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Technique

More hints ‘n’ tips
tOo improve
youyr

7

—

In our last issue, Dilwyn Jones,

an experienced 2ZX

programmer from North Wales

shared a number of useful

techniques for working with
the 2X81. This article proved so
Popular, we've asked Dilwyn to

pass on a few more ideas.

Suppose you wanted a character
array 10 hold the names of the
months. There are twelve months
in one year and the name of the
longest month s SEPTEMBER
which consists of nine letters. On
your computer you would say
10 DIM ASI112.9)
to give you an array of twelve
words eachup tonine letters long
READ/DATA would be wvery
useful to assign the names to the
array, but the computer does not
have this facility, So you would
probably end up doing this:
2Z0FORN=1TO12
30 INPUT AS(N)
4O0NEXTN
and the variables could be saved
on tape along with the program
once you've entered all the data
into the array. When you came to
use the array you would find that
names which were less than nine
letters long had been stretched
out with spaces at the end to
make them rmine letters long to fit
the array. So if you had the line
500 PRINT A$(5); “IS THE
MONTH OF YOUR BIRTHDAY"'
you would end up with
MAY IS THE MONTH OF
YOUR BIRTHDAY All those extra
spaces are ugly — it might not

bother you with a word like
DECEMBER, where you would
get only one extra space, but with
the word MAY you get six extra
unwanted spaces, so we need to
ensure that any trailing spaces
ispaces after the word) are not
PRINTed. Here is a routing to do
this

You will need to specify
which part of the array s used
which word if you like and this
is represented by an X in the
listing. Add these lines to the ones
above
490
500
510

INPUT X
GOSUB 6000
PRINT AS(X, TO A): IS
THE MONTH OF YOUR
BIRTHDAY"™
520 STOP
BOOOFOR A=LEN A%(X)TO 1
STEP - 1
BO10IF AS(X, A)«
RETURN
B020NEXT A
BO30ORETURMN
RUN the program and enter the
names of the months one by one
in order. As an experiment, try
leaving one month as all spaces
(just press NEWLINE for one
name). You might expect an error
to anse if AS(X) is composed en-

> " THEN

tirely of spaces, but this is all
catered for. If this does happen
then A will be O and AS(X, TO A)
will be A$(X,1 TO O) which you
might expect to give a subscript
error, But the computer, as we've
seen, has a special interpretation
for this kind of expression (whera
the first figure in a string slice is
larger than the second), you will
get the empty string, so it seems

you don’t have a birthday

One small note. Look at line
510. It looks as though there's a
number missing before TO. This
means the same as AS(X,1 TOA)
because if you leave out the
number before TO the computer
will assume you meant 1. Don't
forget to include the comma
before TO

Having RUN the program

e e e e s A e e e e e e e e
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once, you should have all the
names of the months in Memory

Every time you want to use the
program, use GOTO 490 1o save
having to retype the names of the

months every bime

SUPPRESSING THE
ERROR REPORT
CODES

When you have a program whera
the display 1s very important (eg at
an exhibition) or educational pro
grams, it Can be detracting or even
embarrassing ftrying 1o explain
“those funny little numbers at the
bottom of the screen’, Funny or
not, herg a method whereby
YOu Can prevent the ermmor report
code from appeanng

The error report code is
getermingd by the value of ad
jress 16384, the first system
variable. The trick is 10 POKE
numbers into 16384 that do not
cause anything to be printed or to

pnnt spaces which, of DHIrSse

ZX COMPUTING OCT/NOV 1982

cannot be seen. These values
may be POKEd into 16384 for
this purpose:-43, 70.72,73, 74,
/5,76,77,.79,81,82, 89
Here is an exampile
POKE 16384.74

You mavy find that certain
numbers do not produce the
desired result with certain pro
grams, In this case, choose
another number from the list
SAVE the program on tape befora
RUMNRiIng it if you're at all worried

GREAT SYSTEM
CRASHES

Careless use of POKE can ruin
programs by overwrnting wvital
parts or even cause a system
crash whera the computer ap
pears to seize up and nothing you
do will make it do anything except
switch off

Here are some of the exciting
things you can do to vour com
puter if vou do like abusing it

(&) Overwrite some of the

Technique

NEWLINE characters, particularly
in the display file try this pro
gram
10 LET P=PEEK 16396

256" PEEK 1 8397
20 POKEP,O
Now try to get a normal display
The screen appears to have gone
haywire if you press NEWLINE
after running the program. All it
does is find the start of the display
file in line 10 from the system
vanable 16396/16397 which
has this specihic purpose, and
changes the character found nor
malky at thes location (a NEWLINE
character CHRS 11B) to a space
by using POKE. The poor machine
then gets confused when trying
1o produce a listing

{B) For some novel displays,
try POKEiINg all the numbers from
Oto 255 into the system variable
16384 that controls the ermor
code

C) Load your favourite pro
gram, add a line or two to reset the
frame counter 10 zero, and wait
for a while to see the result (the
frame counter is system varable

164 36/7 and 15 reset 10 zero by
POKE 16436,0 and POKE
16437.0). It may not work every
bime, but s usually gquite effective
(D) Try this program
10 POKE 16418.0
20 INPUT AS
Where did the program go?
(E} This is the classic POKE
;u-'.,-I:I'.:."n;; anywhere at random
RUN it several times to see the dif
ferent effects possible
10 POKE 16384 +INT
(RND*1024),1 NT
(RND*1024)

20 GOTO10

You may ke to use the printer if

vou have one to keep a record of

the interesting ones

10 LET ADDRESS 16384

INT IRND* 1024

20 LET R=INT (RND*2586)

30 LPRINT “"ADDRESS
ADDRESS

40 LPRINT "NUMBER TO
POKE =" R

50 POKE ADDRESS,R

60 GOTO10

Too much fun gets boring. Back 1o

sOme more serious things
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LENGTH OF INSERTING NON-
PROGRAMS EDITABLE LINES INTO
Here is how the computer's RAM LISTINGS
15 organised
() system variables: 125
bytes (vl memory left for user. This
(it} program alona excluding does Not take Nto account
s;s,-'ﬁ:fcr11 vanables, screan the machine stack
atc because the stack pointer
PRINT PEEK 163986 + cannot be accessed from
256 * PEEK 16397 BASIC:
16509 PRINT PEEK 16386 +
i)  program, variables, 256 * PEEK 16387
system variables and PEEK 16412 — 256 *
display: PEEK 16413 - 81
PRINT PEEK 16404 + (it 1s necessary to subtract
256 * PEEK 16405 B1 because that is the
16384 length of the statement).
PART OF RAM HOW TO FIND THE ADDRESS OF THE BOUNDARIES
-t 16384
SYSTEM VARIABLES
= 16509
PROGRAM
-2 PEEK 16396 + 256 * 16397
DISPLAY FILE
(SCREEN PICTURE)
-t PEEK 16400 + 256 * PEEK 16401
VARIABLES
BYTE WITH CHRS 128
= PEEK 16404 + 256 * PEEK 16405
WORK SPACE
=% PEEK 16410 + 256 * PEEK 16411
CALCULATOR STACK
-t PEEK 16412 + 256 * PEEK 16413
SPACE MEMORY
-+ STACK POINTER - NOT ACCESSIBLE FROM BASIC
MACHINE STACK
-+ PEEK 16386 + 256 * PEEK 16387
GOSUB STACK
- PEEK 16388 + 256 * 16389

e e e e e e L B T e e e S
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MNormally, if you had a title/ author
REM statement in a listing, it is
fairty simple to delete them, eg
1 REM (C) FRED BLOGGS 1982
10 (rest of program)
It is a simple matter to erase thesea
lines using the EDIT facility or by
typing in the lne number. One
method we can use is to change
the line number of the first pro-
gram line to 0. We know that the
first line of a program starts at
16509, so since the line number
15 stored as the first two bvtesof a
lina, we can use POKE to change
these two bytes. Remember the
two bytes are stored in the order
MORE SIGNIFICANT BYTE
followed by the LESS SIGMNIFI
CANT BYTE (ie as you would
write it highest part first then
the lowest part

Here is how to change the line
number to 0
POKE 16509.0
POKE 16510,0
Now try 1o delete the first line,
Quite secure, isn't it! The only
way is to POKE a non-zero line
number into 16509,10. So any
body who knew about the techmni
que could easily delete the line

A slightly better mathod is to
change a ine number in the middle

ZX COMPUTING OCT/NOV 1982
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Technique

of a listing. This is more difficult
because we have no way of
knowing where individual lines
start. A starting point s the know-
ledge that program lines end with
a NEWLINE character (CHR$S
118) and the next line will bagin
with the line number. Take this
gxamplc

10 REM VAT CALCULATOR

20 PRINT “ENTER AMOUNT
LESS VAT:";

30 INPUT A

40 REM (C) FRED BLOGGS

1982

PRINT A

PRINT “"VAT

100

We need to change line 40 to line

0 and keep it located in its present

position in the listing to make it dif

ficult to delete or edit. Using the

information we have, add these

nes 1o the program

S8000MFORF = 16509 TO PEEK

16396+ 2

E6*PEEK 16397-3

9010 IF PEEK F=118 AND

256*PEEK

(F+ 1)+ PEEK (F+ 2)=40 THEN

GOTO 80

40

9020 NEXTF

9030 STOP

o en
(=

=

A*15

...:.'....

i o

9040 POKEF+1.,0

9050 POKEF+ 2.0

Now delete lines 9000 to 9050

and then try to delete line Q
Incidentally, 1t 15 normally

better to insert this new lineQ ata

poant -‘ua_.;hi-r in a hsting than line

255, since it will then be

necessary 1o change 2 byies of

the isting toget nid of ine O, just 1o

make it a bit safer, Another way to

do the same thing is 10 use the
system variable NXTLIN (16425
164 26) 1o find the address of the
start of the next line, provided you
have space to add a few extra
ines to the isting, We'll use this
example

10 REM PATTERNS

20 INPUT AS

30 PRINT AS

40 REM (C) FRED BLOGGS
1882

50 GOTO 30

Add these extra lines to the pro
gram

39 LET A=PEEK 16425+

256*PEEK 1

6426

41 POKE A.O

42 POKEA+1.0

4 STOP

Now use RUN 39 to make the
routine work. Once line 40 has
been changed 1o ine O, delete thea
extra line. Incidentally, if you hike
making T00ls of computers, you
can have great fun POKEing all
sorts of ine numbers into kstings
Who sad the computer sorts ines

to order sutomabcalky

PREVENTING A
SCREEN MEMORY
OVERFLOW

This routine makes use of the
system vanable 16442 which
rafers to the line number of the
PRINT position, but does not have
the same value as the line number
It starts off at 24 for the top line of
the screen,down to 1 for the bot
tom line r"l_" exprassion
IF PEEK 16442 < 4 THEN CLS
So if the PRINT position moves
onto ine 21 (the lowest ine the
user can PRINT on] the screen is
cieared autaomatcally

Some programs require that
the screen be cleared occasionally
1o prevent
overflow when the PRINT posi-
tion gets down to the bottom of
the screen. Here s one way 1o do

this

screan meamory
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IF PEEK 16442 < 4 THEN CLS
16442 is the system wvariable
containing the line number of the
PRINT position. It starts off at 24
for the top line, down 1o 3 for the
lowest ine available 1o the pro-
grammer and 2 and 1 for the two
hnes at the bottom of the screen
used for INPUT ete. | have used 4,
but vou could substitute another
number if you ke

Normally yvou canonly PRINT
on the top 22 lines of the screen
display (lines O to 21). Any at
temipt 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
directly into memory at the loca
tion of the bottom twao lines of the
screen

If yvou have more than 3K
of memory plugged in (eg if you
have a 16K RAMPACK) so that if
the display is at full size, then line
22 starts at (PEEK 16358 + 256
* PEEK 16397 + 727), ends at
(PEEK 16396 + 2586 * PEEK
16387 + 758). Line 23 conse
quently starts at (PEEK 16396 +
256 * PEEK 16397 + 760} and
ends at (PEEK 16396 + 256 *
PEEK 16397 + 791). These ad-
dresses will be different if the
display file size is altere, as
might happen if SCROLL was us-
ed. The second method uses
PRINT AT and the system varnable
DF — SZ at address 16418, The
number in 16418 says how
many lines in the bottom of the
screen are not available to the user
— normally two. So if we change
this number to 0, we have access
to all 24 lines of the screen display
andwecanuse PRINTAT 23.Xor
PRINT AT 22.X

However, this method
comes unstuck when the com-
puter tnes 1o use the bottom of
the screen for error reports, IN-
PUTS, or even SCROLL. You can
get a very nasty systems crash
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and lose your program if you're
uniucky (no lasting damage will be
done, but you may have to switch
off for a few seconds). The state
ment 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
because the computer
will reset it automatically when
the screen is cleared, or a program
is RUN. If vou wish to use INPUT
dunng the course of a program
then yvou should POKE 16418.2

number

to restore the bottom of the
screen to normal before attemp
ting to use INPUT, which will of
course erase characters PRINTed
onling 22 and 2 3! Incidentally, be
careful if you're using an unex-
panded machine — the display file
behaves in a strange way and
makesuseof 16418 sotry not to
upset it todo 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

ZX. COMPUTING OCT/NOV 1982

greater than the one you want at
the top. Then enter:-
POKE 16419 NUMBER
(NUMBER/256) * 256
POKE 16420,INTINUMBER
256)

Now 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 computer will
usually compile the hsting 2 or 3

INT

times to get the new line onto the
screen listing at the bottom. This
Is annoying, not to mention time-
consuming. You can circumvent
this like this, Type in any line
number figher than any shown on
gereaen and which does not existin
the listing (we always use 9993],
The listing will change. If you now
continue entering ines where you
were ornginally, they appear near
the top of the screen and the
isting is made properly, saving a
lot of frustration




ZX Spectrum
20 Programs £6.95

The ZX Spectrum has brought advanced
computing power into your home, The
Cambridge Colour Collection, a book of
20 programs, is all you need to make it
come alive.

No experience required. Simply enter the
programs from the book or load them from tape
(£2.95 extra) and run.

Amazing effects. All programs are fully
animated using hi-res graphics, colour and sound
wherever possible.

Entirely original. None of these programs has
ever been published before.

Proven Quality. The author already has 30,000
satisfied purchasers of his book of ZX81 programs.

Hours of entertainment
® Lunar Landing. Control the angle of descent
and jet thrust to steer the lunar module to a safe
landing on the moon’'s surface.
® Maze. Findyourwayoutfromthecentreofa
random maze.
® Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.
® Biorhythms. Plot the cycles of vyour
Emotional, Intellectual and Physical activity.
Some would say this is not a game at all.

Improve your mind
® Morse. A complete morse-code training kit.
This program will take a complete beginner to
R.A.E. proficiency.
® Maths. Adjustable to various levels, this
program is an invaluable aid to anyone trying to
improve their arithmetic.

Run your life more efficiently
® Home Accounts. Keeping track of your
finances with this easy-to-use program will
enable you to see at a glance where the money
goes and plan your spending more effectively.
® Telephone Address Pad. Instant access to
many pages of information.
® Calendar. Displays a 3 month calendar past
or future, ideal for planning or tracing past
events.

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

OPEN TUES-SATS 10.30 — 5.30. CLOSED MONDAYS

THE OLDEST 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.

ZX81 16K
SOFTWARE

ADVENTURE...

Beawara of 1
ir sar L1

CASSETTE DESIGN

METRIC CONVERTER

et e el L T —————

ORDER FORM:

Send Cheque or P.O. with order to:=
Dept. H., Richard Francis Altwasser, 22 Foxhollow, Bar Hill,
Cambridge CB3 8EP

Please send me

O Copies Cambridge Colour Collection Book only £6.95 each Grﬂnb)" Lane, Binghaml
O Copies Cambridge Colour Collection Book & Cassette

£9 90 sach Nottinghamshire NG13 8DH.
Name Nat. Girobank transfers to 40 652 4009.

Address

Cheques/PO’s payable to

D J MOODY COMPUTER SOFTWARE,
Dept PCT1,
1 Starnhill Cottages,
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16K Came

Foxing about

In FOX AND CHICKEN, written by Jim
McCartney of Coleraine, you take part
in a high speed chase through a
maze. Playing the program calls on all
your reflexes and luck — and
demands an ability to keep cool in a
Crisis.

The object of this game is to get
the chicken out of the maze
without having it eaten by the
fox. The program contains full in
structions from line 100 down
The program is a mixture of
BASIC and machine code which
would not suil any other
machine. Most of the actual run
ning of the game IS In Machine

N v code; the BASIC is used 1o set it

. W
| r It \ up and to draw the maze, et
aw
W/
-.I.I -,_"-I' ’

Lt :

gl \\\\\\K

|
T 4 QC‘ “'L
-

Y

L]

\ ”. . : The BASIC is well enough an
/ /. [ notated for a reasonably compe-
LA /I_’ it I tent programmer to find his (her)
P way around it, but because the
f machine code can be tncky when
tis put in the form of ines 76 and
717, | have given full assembly
code detals together with a
description of the operations in
code. Because bugs can easily
| creep in during the process of
transferring coding from my
typescript (guaranteed double
checked) 1o yvour ZXB1, check
lines 76 and 77 carefully against
both the BASIC listing and the
machine code hsting. If in doubt,
check the machine code listing
against the assembler codes in
the left column, using Appendix
A in the ZXB1 handbook. (You
will not find the assembler codes
for Call KSCAN or Call FINDCHR;
these refer to subroutines in the
ROMI}. When you have done all
this and everything agrees,
SAVE the program before you
RUN it! If it crashes, try checking
the code again.

\\

Y«
\
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EREEY TSRO O of Come e I
20 GOTO S
21 LET C=USR 16526
FX: -33 FX-33:] +0 30 GOTO C
40 LET CK =233 +PEEK 16524 + 256 *PEEK 16525
41 PRINT AT 0,12;" YUM YUM"
42 FORJ=1TO 20
43 GOsuB 9000
= 1 +32 +34 44  POKE CK.23
45 GOSUB 3000
46 POKE CK.8B
— 47 NEXT J
+33 +66 48  PRINT AT 0,12;" BURP ”
49 GOTO 2000
50 PRINT AT 0,12." ESCAPED"
58 GOTO 2000
60 LET R=RND
FAUIERS FIGURE D 61  LET R=R *H—INT (R ¥H)
62 LET CK=DFILE+ 2 %*INT (R %15)+6 6 #INT
How it works To find its way through all (RND # 10!+ 35
branches of the maze, the fox g1 POKE CK.23
The maze is drawn from line must tum consistently either to  gg LET JP=1
1200 down, and itresides inthe  the left or to the right, during gg GOSUB 1700
Display file. The address of the each run. Thisis set up at random 67 LET JPNO = JPNO + 1
byte preceding the Display fileis in the BASIC program in lines gg IF JPNO =F THEN POKE 16622.99
DFILE {line 1218). Each suc- 1680 down. If the fox is, eg, 70 GOTO 21 '
cessive lineé in the display is right-tumning, the program will 792 REM % % % % % % % % LOAD M/C CODE
numbered in the Display file as a/ determine the direction in 75 FAST
33 more than the line above it, which the fox last moved 76  LET A$="2000002200204222002000003A8240
that is 32 display charactersand b/ explore the square to theright 218640BE28032318FA2B444D2AB3400AC5F060
a carnage return. . of this direction, and go there if 009 7EFEQO02808FE17287CC10318EA3608BESCE00
Either the Fox or the Chicken  possible ED4206000E21093600E1C600ED42228340C10A3
can move to any square next to ¢/ ELSE explore the square 28240CDBB02444D51143E00284DCDBDO77EFE21
it, provided that the Cud_aofthe ahead of this direction, and go 2812FE222812FE232812FE242812FE2B2851183
— character displayed in that there if possible 33E20180A3E4218063E0018023E22A8C40E54F0
square is 0; that is, provided that d/ Else... to the left 60009 7EFEO2B07FE1B8282E11811361706000E21C
the square 15 empty. The Fox e/ Else...backwards BO0ED4228C40E1093600°"~
position is FX and the Chicken Atleastoneof thesemustbe 55 LET AS = AS$ + "06000E14C9CE00ED4206000E2109
position is CK. To save switching  available. The fox thus moves to 3600C 106000E28C9E106000E32C92A8C4006000
> get between addition and subtrac- the first vacant square in this se- EZ210936000E3CCS9"
naze tion in the machine code, the gquence.Foraleft-tumingfox,the g4 LET X=16514
the machine Cﬂfdﬂ references to the sequence is left — front — nght g4 IF AS="" THEN GOTO 90
- positions of these creatures are  — back. * + -47
',I.rlr;n FX-33 and CK-33 respectively; The miserable RND function gg EE#E( f'xl+61 COUE A+ EIOEANL) 9
Eri:f you can see how this works from on the ZXB1 needed to be 87 LET A$ =AS$(3 TO)
hich Fig. 1. Instead of using a system augmented in lines 60-62; other gg GOTO 84
her like Fig. 1a. we use the systemin ZX81 enthusiasts who are ir- gp DIM Zi(4)
- ng 1b. instead to Elﬁlﬂ'ﬂ the ritated by RND may find this pro- 91 LET Z(1)= -33
el territory round FX and CK. cedure helpful. 97 LET Z(2)= -1
ot it When you have the program 93 LET Z(3) =33
;!c The fox mowves automatically, wup and running and debugged, a4 LET Zi4) = 1
'an: but the chicken responds only to  you can delete lines 76 to 88 95 DIM T(7)
pe the keys. Each fox move is before you save the final version. 96 DIM J(4)
er) followed by an opportunity for The machine code will now be a7 DIM M(150)
the the chicken to mowve, which it residing in the REM statement in ag RAND
1en may or may notdo dependingon  line 1;youcanseethiswhenyou a0  pest % % % # % # % % INSTRUCTIONS
nd whether an appropriate key has LIST. Deleting 76 to 88 will 105 SLOW
bly been touched. There are four speed the loading a bit and give a 110 CLS
a fuishmes: slightly faster startup. 115  PRINT "DO YOU WANT THE INSTRUCTIONS? (Y/N)"
in No key depressed (RETURN)C=20 gotonextfox 120 PRINT IF INKEY$ “Y" AND INKEY$ "N" THEN GOTO
ily move, line 21 120
of Fox catches Chicken (CATCH)C=40 gotoline 40 125 IF INKEY$ ="N" THEN GOTO 200
L Chicken escaped (ESCAPE) C =50 go to line 50 130 CLS
e Chicken flies (JUMP)C=60 gotoline 60 135 PRINT "THIS CHICKEN % LIVES IN A MAZE WHERE
K IT THINKS IT IS SAFE FROM THE FOX. . .~
st 137 PRINT
e BASIC LISTING 140 PRINT “BUT SOMEBODY HAS LEFT THE DOOR OPEN
L, AND THE FOX HAS GOT IN.”
) 1 REM 12345678901234567890123456789012345 143 PRINT
n 678901234567890123456789012345678901234 145 PRINT “THE CHICKEN/S ONLY CHANCE NOW IS TO
X b67890123456789012345678901234567890123 SLIP OUT WHEN THE FOX IS LOOKING SOMEWHERE
u 123456789012345678901234567890123456789 ELSE, BUT THE FOX IS VERY FAST AND THE
5 012345678901234567890123456789012345678 CHICKEN IS NOT SO CLEVER.”
‘-: 9012345678901234567890 147  PRINT
e 2 GOTO 75 150 PRINT "YOU CAN GET THE CHICKEN OUT BY
n 5 REM % % % % ¥# % % % RUN THE GAME GUIDING IT WITH THE ARROWS ON KEYS 5 TO 9. IF
- 10 SLOW THE CHICKEN IS IN GRAVE DANGER IT CAN FLY A
! 12 PRINT AT 21,0;" RUN NUMBER" ;MZ SHORT DISTANCE INSIDE THE MAZE, BUT IT COULD
i 15 FOR J=1TO 50 LAND ANYWHERE."
16 NEXT J 163 PRINT

e N T o T e L e I e T e e e N S
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55 PRINT “HIT NEWLINE FOR MORE."

157 INPUT US

60 CLS

165 PRINT “ THE CHICKEN CAN FLY ONLY A FEW TIMES

IN EACH RUN. YOU CAN MAKE IT FLY BY HITTING

£ "

167 PRINT

170 PRINT "YOU GET TEN RUNS IN EACH MAZE AND
THEN A NEW MAZE IS DRAWN. ALL THE MAZES ARE

DIFFERENT.”
173 PRINT
Comments
1 Leave 210 characters after REM to put the machine

code n

16 or use PAUSE

20 A very short delay

21 Run the game in machine code

40 If C=40 the fox eats the chicken

50 If C =50 the chicken escapes

60 If C =60 the chicken flies

65 JP 15 a flag used to RETURN in SUB 1700

67 JPNO counts the number of times the chicken flies
68 POKE disables " F" key

16 It 15 @asest 1o copy this off the machine code listing

:’_]l.,.-q'!"l separately .I‘A.El can be broken Nto as many
sections (as at line 77) as yvou find convement for

entry

Once you have got all this RUN without bugs, you car
delete lines 76 1o B8 befare you save the final version
The machine code wil now be safe in the REM
statement in hne 1. You can see thes if you LIST

8o Loads the machine code /n A% nto the BEM statement
=14 Sets up arrays. £ i1s used to draw the maze
95 T 18 used to draw the maze
97 M s the senes of maze nodes in the order drawr
190 Amend these instructhions and the corresponding lines
pelow 10 suit yourselt
220 = must be a ing which says GUTO 21. The further
down the hsting it 15, the slower will be the game
1!-|1'.l F !||'].|'|||[|1'l space on the eft side of Thi 1as a
AOE S 3 put the chucken in i
1205 To watch the maze being drawn, put in 1200 SLOW
16570 Find an open space on the nght side of the maze ing
1212 31 reverse spaces put the fox in it
1689 3 . 7 [ MTaTsl - L N i v ¥ iy i "
" L0 Draw an open space leading out of the maze beside the
1220 Set up a random starting point for the maze fox. and a door outside
1310 Explore the four directions possible from the current 1650 Put the fox position in the machine code vanables
node of the maze
16RD ";‘}ql’!r; 1 a direction for the fox 1o turr
1350 If 1t 18 possible to move in more than one direction 1n ~ =
1684 Change the machineg code referance array accordingly

drawing the next node of the maze, a random possible

direction is selected and drawn . ..
1700 Put the chicken position in the machine code vanables

1360 If only one new direction is available, this is drawn. If 2000 Reset flag
no naw drection, then backirack
2002 or PAUSE
1400 Go back through the maze as drawn, using the M array
until 8 node i1s found where a new direction can be 2010 Clear the fox and chucken positions
drawn. If no such node is found, (M= 1), then maze is
complete 2020 Put them back at the starting postions

TESTE AL e P e SLAREE T e T e S e B e BT S SR © g T e e e e T T Y S T e W ST S
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2040 Repair the top line of the maze
2050 Add the score

2065 Re-gnable the “F° key

2067 Reset the flight counter

2070 Increment the run counter
2080 I 10 runs completed, finish
3100 Start again

MACHINE CODE VARIABLES

Address

Hex Dec

Contents lirutial)

Hex Dec

F':.l"

B2 4016514 20 32 "Q direction of last fox
move

B3 4016515 00 O "FX-33" address of square

B4 4016516 Q0 O above fox position

B5 4016517 22 34 REFERENCE ARRAY for relative

B6 4 0 16518 00 O directions of fox move, set up
{arbatraniy )

B7 4016519 20 32 for a right-turning fox.

88 4016520 42 66 "

B9 4016521 22 34

BA 4 016522 00 O

8B 4016523 20 32 3

BC 4016524 00 0O "CK-33" address of square

IBD 4 0 16525 00 O above chicken position

BE 4 016526 start ol program

In addition to these, the machine code program is changed
during the BASIC program at saction 21; the line CMP 47 ,JRZ
73 (FE 2F 2B 49) is replaced by NOP NOP NOP NOP (00 00
00 00) to disable the JUMP, after a preset number of jumps

have been executed

MACHINE CODE LISTING

1 LDA.(16514) 3A 82 40
2 LDHL,16518 21 86 40
3 CP{HL} BE
4 JRZ03 2803
5 INCHL 23
JR, -6 18 FA
6 DECHL 28
LDE8,H:LDC L 44 4D
B LDHLI16515) LA 83 40
9 LDA.(BC) 0A
PUSH BC CE
10 LDC.A 4F
LDB,O 06 00
ADD HL.BC 09
11 LDA,IHL) 7E
CPO FE 00
JRZ 8 28 08

MOVE THE FOX

The number “ Q" corrasponding
to the last fox move

The first address to be
examined in the reference array

If A = datun in HL, then JUMP
to the next stage at 6

Else incremant HL and repeat ull
successiul

Decrement HL (because we
stan looking to the right or left
of the last fox move) and put it

in BC

The address of the square
above the fax (FX - 33)

Get the contents the reference
address from 7 and stack the
address

Put the contents back into BC
and add to HL. This is the
address of the next square to be
searched adjacent to the fox

Search it
if zerg, there is an open space;
jump 1o 14

12

13

14

15

16

21

22

CcP23
JRZ 124

POP BC
INC BC
JR, - 22

LDI(HL)L B8
PUSH HL

ADD A0
SBC HL,BC
LDB.O
LDC.33
ADD HL,.BC
LDIHL), D

POP HL

ADD A0

SBC HL.BC
LD(16515),HL

POP BC
LDA,(BC)
LDi16514) A

LDA,32:JR 10
LDA 66:JR B
LDA.O :JR 2
LDA, 34

LDHL{16524)
PUSH HL
LDC.A:LDB.O
ADD HL,BC

LDA,(HL)
CP O:JRZ 7
POPHL:JR 17

LD{HL),23

LDB.0:LDC,33
ADD A,0:5BC
HL,BC

LDI16524) HL

POP HL
ADD HL,BC
LDIHL)YLO

LDB.0:LDC,20
RET

ADD A O:3BC
HL,BC
LDB,O:LDC, 33
ADD HL,BC
LD{HL).0:POP
BC
LDB.O:LDC. 40
RET

POP HL
LDB.0:LDC,50
RET

LD HL{16524)
LDB,0:LDC.33
ADD HL, BC
LD{HL).O
LDC.60

RET

FE17
28 7C

c1
03
18 EA

36 08
ES

CB 00
ED 42
06 00
OE 21
09

36 00

E1

C6 00
ED 42

22 B3 40

c1
OA
3282 40

3E 20 18 OA
3E 42 18 06
3E 00 18 02
3E 22

2A BC 40

7E
FE OO 28 07
E118 1

3617

06 00 OE 21
CE 00 ED 42

22 8C 40

E1l
09
36 00

06 00 OE 14
c9

CE6 00D ED 42

06 00 OE 21
09

36 00 C1
06 00 OE 28
c9

E1
06 00 OE 32
c9

2A BC 40
06 00 OE 21
09

36 00

OE 3C

c9

It 23, there is a chicken: goto
CATCH,

ELSE get the old reference back,
increment it and repeat
from B till successtul,

Poke B8 to the new fox position
and stack the position.

Change HL back to the old fox
address (FX - 33); add 33 to
get the true address and poke O
o

Get the new lox address back,
subtract 33 1o get the new
"FX ~33" and put it in
16515/6 for the next time
round

Put the contents of the
reference address into 16514
to give the new “Q"

(see 1)

Depending on the result of 20,
put the appropriate MOVE
difference in A (Fig. 1b}

Get the address of the square
“CK - 33" above the chicken
and stack it. Put the MOVE in
BC and add to the above
address to get the TEST
address

Search the TEST address. If it
contains 0, continue; if 24,
goto ESCAPE; else clear the
stack and goto RETURN

Poke 23 to the TEST address
for the new chicken position,

BC = 33; reset carry and let
HL - 33 be new "CK - 33"

Get back the old “CK - 33*;
add 33 to give CK and poke O
to blank the old chicken
position

RETURN

The game continues; put the
hne number (20) in BC and
return

CATCH
As 15; fox moves onto chicken,

Then clear stack, put 40 in BC
and return.

ESCAPE

Clear the stack. Put 50 in BC
and return.

JUMP

Get “"CK-33"; add 33 and
blank CK with 0. Put 60 in BC
and returmn.

N . R T T T . e N P I P T A AR
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Hardware

Adding a keyboard

to the Spectrum

Stephen Adams looks at the electronics
beneath the ZzX keyboards, and tells you how
to add an extension keyboard of your own.

The three ZX computers produc-
ed by Sinclair - the ZXBO,
ZXB1 and the ZX Spectrum -
all use the same type of
keyboard. The method of get
ting information into the three
machines is also the same, so |
will only go over the Spectrum
Keyboard pointing out the dif-
ferences between the wvarious
machines.

The keyboard itself is made
up of three layers of plastic. The
top layer is coated on the inside
with metal strips in a grid pattern
which go horizontally under five
keys. Each set of five keys has a
different metal strip running
under it. For example, keys 1 -
5 have one metal strip running
under all the keys. The bottom
plastic sheet has a gnd of ver-
tical metal lines running under
four keys.

This metal grid runs under
two sets of keys one on each
side of the keyboard. Keys X-D-
E-3 are connected to the same
strip as M-K-I-8. The middle
sheet only contains a set of forty
holes, one under each key, so
that when a kay is pressed the
upper meatal strip can touch the
lower metal strip. This forms an
electrical contact switch bet-
weean the two grids. Which wire
of top grid is connected to which
wire of the bottom grid is deter-
mined by the key pressed.

By putting voltage on each
of the eight top wires in the
metal grid and by testing each
one of the wires on the bottom
grid we can tell which key has
been pressed. Every key has a
unique combination of one top
grid wire (address line) and one
bottom grid wire (data line).

The main difference bet-
ween the ZXBO/B1 and the
Spectrum is that the keys on the
Spectrum have been covered
with a flexible rubber sheet

which has key tops moulded on
to .

This sheet is suspended over
the keys so that it flexes when a
key top is pushed down giving a
much needed feel to the keys
which the ZXB0O/81 did not
have,

Such is the importance of
having 'feel’ on the keyboatd of
a £ZX computer (which can in-
crease the speed at which infor-
mation can be typed in by up to
509%) that many people have fit-
ted an extra keyboard to replace
the one that Sinclair provides.

This extra keyboard is usual
ly made up of forty keyswitches
which are laid out in the same
pattern as Sinclair's keyboard.
Each keyswitch has wires which
are joined together only when
the key has been pressed down,
s0 they act just like the keys on
the Sinclair keyboard.

The difference is that these
keys can be pushed down up to
half an inch and can therefore be
felt moving under the fingers
This movement or ‘feel’ allows
you torelease the key as soon as
it has reached the bottom of the

key's movement and go on 1o
the next key without having to
check whether the key was
registering on the computer.

It was very difficult to do this
on the ZX80/81 as the
duwnwurds movemeant was on

Iy 0.1 inch and conseguently
many people kept their fingers
longer on the keys than
necessary

With the ZX Spectrum this
has improved, but | think that
many people would still ke a
proper moving keyboard for two
reasons. One, so that the keys

1 23 45 6 7 8 9 0

O e

ST,

= Astolrlal A e

SHIFT

I 5
HIFT

!' /X/C/V /N/M/

FSPACE

=

THE ZX KEYBOARD
FIGURE 1
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REMOVABLE
PLASTIC TOP

U

L2

FULL MOVEMENT
OF SWITCH

[ ___—~WIRING TAGS

fivel is taken to two lines of
keys, the outermost keys are
connected together (Caps Shift-
A-Q-1-0-P-ENTER-SPACE).

ZXB0 and ZXB1 users will
have SHIFT instead of CAPS
SHIFT and NEWLINE instead of
ENTER on their keyboards. The
noxt vartical line of kays on tha
far right hand side is connected
tothe next line of keys on the left
hand side. This ends up with the
two middle vertical rows being
joined together.

On the ZX Spectrum, the
symbaol shift key can either be
moved to the position shown in
Fig. 1 or an extra key provided
there. Both should be wired as
shown,

The best keys to use are

got any covers then paint out
the tops of the keys with white
paint and using various coloured
inks, write the functions on the
keys. Spectrum users will have
quite a bit to do as there can be
up to 6 functions to each key.

Connecting itup to
the computer.

To make it easy to identify the
connections of the 13 wires us-
ed on each computer, | have
labelled the wires A-H for the ad-
dress wires and 0-4 for the data
wires. See Fig. 4 for the connec-
tions to your computer,

All the connections should
be made to the underside of the
keyboard sockets or in the case
of the ZX80 directly to the

e A TYPICAL KEY SWITCH those with clear plastic tops as printed circuit board as this
the labels for the keyscanbeput allows you to use the original
FIGURE 2 underneath them. If you haven't keyboard as well.
on | {n]
i."l.g o
was 1@ ®?2
AT
othis oe ®3
the e 4
s on- HG F E ABCD
ently ‘
gers
than
SINCLAIR SWITCH
| this
that FIGURE 3 T
ke a Fm e
‘:;2 can be felt, but not every key 3. Make up a printed circuit
press is registered on the com board and purchase some
— puter, The second is that the ZX key-switches for it, the
Spectrum now has two SHIFT orinted sicouit. baara ZX80 (UNDERNEATH)
keys called Symbol Shift (which holding the keys in place
is the second key in from the 4. Make up a box from metal
right hand side on the bottom sheet and mount the keys
linel and Caps Shift key (on the on it. All that is required
E far left hand side of the bottom then is to wire it up from key
linel. With Sinclair's keyword to key using the same
system of entering commands matrix as the Sinclair
both keys are in constant use, Keyboard.
either separately or together and Assuming you want to do 2
this makes it very awkward to or 4 a wiring diagram is required
use as the user is constantly (such as shown in fig. 1). The HGDFCEBA 01234
crossing his or her hands swit- keys are wired up five at a time
ching from one shift key to horizontally, dividing the
& another. The move of the keyboard into eight lines.
symbol shift key next to the Each line will have a wire ZX81 (TOP)
caps shift key on a new attached to it which will goto a
keyboard would make it a lot particular address line on the
{ gasier 1o use as both keys could computer's keyboard socket; it
be pressed with one hand while is important that these lines are
the other searched for the ap- wired up correctly as although it
propriate key will cause no damage to the
% computer if wrongly connected, :
conStrUCtlng d it will not give Th?aicrrect or in
keyboard some cases any response. This
There are four ways of construc- completed, the data wires can @rcdd
ting a ZX keyboard: — be wired in to the other side of
1. Build it up from a kit pur- the switch. All the switches ]
chased from a component should be of the push-to make ]
manufacturer. single pole type and should only ABCEFDGH
2. Obtain an old computer have two tags. The data wires
keyboard and strip away all  run vertically up the keyboard
the coding (usually a anditisbetterif thisis done star- ZX SPECTRUM (TOP
printed circuit board) so ting from the end of the
that the keys can be keyboard and working inwards. FIGURE 4
- rewired like Sinclair's. Each dataline (there are only

T e e e e S T - T N s ]
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Software

AR T S A TR PO R AT

Slot mac

Catch one-armed bandit fever with thi
7K program for the 16K 2X81 writtenb
Adam Waring and Mike Cleveriey of Hul

SLOT MACHINE uses a flashy
machine code routine to reverse

to 80). It costs £1 per go, and
you win £5 for getting two

the display. Itis called duringthe numbers the same, £15 for get- 356 REM
intraduction, winning and losing  ting three the same. 58 CLS
routines. The program has RESPIN 4@ PRI
The object of thisgameisto and NUDGE routines. 45 PRI
win a grand total of £50. This is This is the routine to put the 4 PRI
achieved by gambling on the machine code into the REM i = L
one-armed bandit (see lines 40  statement - FRL
=T el
1 REM 1254858 7c9@lizsaS67820 o e
L@ INFUT = T By
20 LET As=" PR Tt
5@ IF Asg= THEN INPUT AS$ 56 PRINT
e = & i e v F o =
4@ IF A$="C FAEN S f Uk 75 PRINT
S8 POKE X .,153%CODE R%+CODE As(2 sa peT
\ —d TF 72 PRINT
E8 LET Y=x4¢
80 GOTC 3@ ™
IR =
After you've entered that, run it / 3 —_—
and input the following: C
SR, BC, 48, 6, 17, 2B, o° 'E . - AULC &
FE, 76, 20, @3, 1@, F& = CE . —
6@, 77, 18, F2 2 < il
Line 1 should now look like this:
1 REM E£RMNIDg*F7 SAVE TAMN LENMN
Once it does, enter as a direct _____..—-—-'"
command POKE 16510,0
Then, enter the rest of the program: mm
|
OEREM EE£RNDSS*F7 SAUVE TAM LEN
W7, PRUSE
2 REM OOO]
3 REM
S REM
5 REH
& REM |
5 AL e
28 GOSUUE Z2E
21 FOR 1 s
22 SCROLL
23 NEXT N
24 LET P=PEEH 163S6+PEEKR 16397
®Zon
:-_-_.—- = T-r_, - 2
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li.
[
1
1
A
|"|I,- ) jl ZII[. i
-— L : '_iii |
,,..-'. J \ 1 4 |
pas il “‘
0\% "
98 Y- (00039 il
'['IH 1
(! 7
s
—
4 -
¥,
£ II
LW
MO/
'l_r’ pr !Ir.rr"
J Ay 3
L. AVATS 5
y Il
L.‘ 17
i AA
AATIV I
e s s d
i
] 3 e
4 ot TV
A .t i m i
17 2 A
Pl T
= ra it
< 3
figaze Y. -
ur 5 125 1IF A<c:INT A THEN PRINT €
; 15386 FPRINT TAB 5; "PRESS ""C""™ TO
?\ CONT INUE"™ ,TRB 9;"""“@"" TO euIliT"
o RS i4@ IF INKEY $="@' THEN STOP
:F I 15@ IF INKEYS{>"C" THEN GOTO i4
I} B e - 2
T T = L1 )
= Mo, ' ""'-'l‘-*__""'l_-’_. + - e ———————————————————
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Software

18@ GOS

181 REM

182 REM

183 REM

185 FOR

199 FOR

195 FOR

200 LET

285 P

2 QS

S a5

ze7

=08

=239

210 REr "
211 LET G=RND

212 IF G<«.7 THEN GOTO 4000
215 IF Sc B THEN COTO 402

: (RND ¥3) $2+1
_"_'-@'3 FR I{_JT AT 16.6; "D0O YOU WANT

507 PRINT AT = i

F11 PRINT AT &, X"k
@31"} IF INKEYS$="N" THEN GOTO 4©8
ﬂﬂlﬂ IF IHNEEY$:<:>"Y" THEHM GOTOC 30O
2@ FOR N=1 TO 2

324 LET A((X+1) 7 2) =INT (RND#10©)
&6 FPOKE F+166+4X A (¥M+11 721 +25
=5 X

220

4

O 406
T47@ IF  TNE EYgc”l OR INKEY %
THEN GOTO 460
4858 LET B=CODE INREY$-28
49@ LET RIEB)=RA(E} -1

ERINT

PRINT " "

PRINT =

= o Lo T

N4 Q10 0 8 Y o e 1) o
wia@00 RSO0 GGG

3RO G O R R G I O

o alnded el

B

[a
-\.l.

i

o
el &
pee

non_m
IMNNEERNEN O N

o

FOR N=i TO 30
PRINT AT L11.N;F
FRINT AT 12,35

FOR M= T0O

sl ad sl SRR EMPDO
T
)
-
-
|
P.
4
I
)

2L/ L8
o

10 P T P PO P T R G

T2 i «Hufli
="N" THEN RETURN
C2"Y"™ THEN GOTO 22

LI @WOWRZ MMM IR AR N T e O 2B .

QD e OO0

:

-
rad
m
7 TEDUVDO;

ST RO D P P PO sy

BOWe BNCR—S
pa
m
i 4

\_I
¥
MDD~ T
e N&MME
- 0
T NOD0r

pyoapor

- l_.'l—'il'_-.j-"rli.
=
i

Frdla H --1!:

'EH:”THE = HQE

SHING BUTTON
INDICRTES 'EEL HMAY BE RE
SPUN. YOU"
u_d-;'E‘ F’pINT “RESPIN BY PRESZIMG T
HE “"REY , IF YOU DO NOT WIS
T0O QEChIr'
430 PRINT
tEY .Y
PRINT
PREINT
FEINT
PRINT "B

T e 3IT
i d sl

fuu HH(.GﬁTH RES
FREE, ARHND"™
2418 PRINT

(¥

“THEMN PRESS THE "“"N""

-
Lam

ChbEpp
LM
SNCIN) =

th

I

W ZRmnN

Mo

=437 CLS
2440 FRINT
LABLE AT
HOUT THE"™

"NMUDGES BRE ALSC AVARI
RAMNDDOM STRHGES THROUG
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e R I e e

3. 2450 PRINT "GAME. YOU WILL HAUE SEP2 RAND USHE 18514
HiZ FROM 2 TO S NUDGES AT A TIME. YO S304 FOR hN=1 TO 1@
2335 TE¥ T
- NT "“"COLUMN NUMBER, """ 5 INKEY $="5" THEN RUN 21
, "U2"" QR “Y3"" ., TO NUDGE THE A 5328 IF INKEY$<>“"@" THEN COTO ==
PROPIATE COLUMN." 20 " S el
i"i‘_"'?--g'.??t”‘f “TO STOP NUDGING. PRE 223@ FRINT TRB 5; "GOODBYE SUCKER
E;EE:G ﬂ"F-'TI.JT T=E SRME o § = B == TERM —?Eﬁﬂ
IMNATED AT =g TIHE OYw EECCooING SaQg
MEANERIEN PRy R T E@10
2483 PRINT 5@z
2454 PRINT 5030
2465 PRINT Q5@
E 240 PRINT "PRESS "*“C"" T0O CONTI 60250
WLUE © 5100
! 2495 IF INKEYS$<¢>"C" THEN GOTO 24 "
=1 51i@
! 2S00 RETURN
3090 REM = =120
& 36@2 REM .
1D 3020 FOR N=13 £ [
3038 PRINT AT NH.,&;. " 5143
S » 5150
3060 NEXT N £16@
3070 RETURM e
100Q £ TN 173
1822 REM -
4024 REHM SRR 5189
4010 GOSUE 3000 Ch
4@5@ LET A=A-1 5130
4060 LET At4) =A(1) ]
4100 FOR HN=1 };DNSI e g = E200
411@ IF A(N!=A(N+1) THEN GOSUB 4 g§=1@ PRINT
??ge S 6220 pnxlri'li 85 15 8 B B
4400 IF A>S@® THEN GOTC S22 a0 PRINT ¢ = e ey ey
441@ IF A<l THEN GOTO 0RO - I
4430 GOTO &0 5242 PRINT 8 B0 § 5 501 0 1}
ASAA FOR M=13 TO 21 [ B | g s=s2
I 4520 PRINT AT F, 1, T oo0oo" ol PRINT
28 4530 PRINT AT M-1,1;" S260 FPRINT s
4870 NEXT 5570 PRINT " ""S"" TG STARRT".
4588 LET RA=RA+5 vt TO QUIT™
4596 RETURM 5300 GOTO S300
E55@ SAVE “BANDIE
656@ RUN
{E
T
C
5038 PRINT _
" S1@@ PRINT % S 1518
— ; P—— — & = = = | — [ ]
= 21189 ~H1rd * § = ¥ - =
-',-{2@ FRINT H Camees”  Cowm—" "
'—'1"= Ppirrr
= ) Ly i
E S13@ PRINT [, e, =1
T 5143 PRINT gu— ™ 2 £ M
" l:'.:.-‘:i..——"'.-.'—‘ = 2 = =
:’* ':‘*— = e § ‘e "o i =
Sl PRIMNT
""" TO QUIT
S1880 PRINT ! H o=
[ S T START
S198¢ PRINT i "
L S200 PRINT * 5 Renn
;:é'll?s PRINT = 'l T 5 i
2220 PRINT - ™ -
S230 PRINT - :' l—' l ‘l-l l—‘-_
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COBRA 1000

THE COMPLETE BUSINESS
SYSTEM FOR THE ZX81

e Cobra nputer system allows you lo expand yout Sinclair ZX81 into a powerful and etticient
computer for the small business

A Y o x q =¥ | " Y - (T (TTT-T
Accommodates a tull range of business hardware

LW -

;l.'l']! r

e 0 0 0 8
Q)
o

Fully professional keyboard — with space bar

HIGH QUALITY FULLY BUILT BASIC MODEL £79.95 + VAT

. .
Expand your Cobra with a comprehensive choice of add-ons

- f =Tal=T: T =r T, — = el = P et . " = e, lirmib - 5 —~ Pl =
® inlerfaces ® [ape drive unit ® Upper and lower case character board ® High resolution graphics

® Input/output ports ® Light pen ® Colour Modulator

THE CHEAPEST INTERFACES ON THE MARKET
RS 232 Interface

At last a high quality 232C interface to allow you to connect your ZX81 to any 232C printer from
the cheapest dot matrix to the most expensive daisy wheel. Look at these features:

Baiar o e e frnrm T40Y 4 fad aln Ny S s re |
!:p'\'_:-_l : ": g 'i\'.'i'. C::_ L ¥ Ll N | I'.-I f I'J[._}.‘II :ll'rrl bl |l"-|.|:.ir.‘. ':.:-'ﬂ.rll|
Upper anag iowe ds rntout

- T p | » .l

P I naracliers ps gl

Price only £26 + VAT

Centronics Interface

Allows you to connect the ZX t '.i entronics printer. Has similar features to the 232C interface —
one exception is that output is via a 24 way sockel at the back of the unit

Prlce unly £2E VAT
Coming Soon: ZX81 SPECTRUM MICRODRIVE INTERFACE

Connect the Sinclair to the new Spectrum Microdrive! As soon as the microdrive is available we will be

developing an interface for it to be connected to YOUr ZX

i e o e 3 o o S L o e R N ol T J——— A NGOrn " P it Arnmle

terfaces will also be available to adapt this example of modern micro engineering for use with Apple
P C

+ "

nis 1s Il._;" one ol ing | _'I“'r'- :] Vi .:r' m r'_' ‘-, r F;

MICHOLINE A F'FIINTEFI

® Print speed 120 characters per second ® Bidirectional printing ® 9 x 7 dot matrix ® 5-10 and 6.5
""—hn.'“::‘:.r__:':_'.'.' __E L._:!'._:r' neh ® .:'_'"| --:l:' ]:-: |:"“|i_'_'-:__. .F_r — I' I,-I ° .-F_r[IIH.-\. ...|.1_IJI.” I..r.l "i e .Ir,_l. .'E. .:_1 ™ . _Z[|'| |1-.|,-._|;.:11- I.JEH_.”
'c:i'l' [ ] -JL'::'*”" and lower caseg ¢ r',| ICK l]rr 'J' S @ 1. ne orint '.' ir . .'“' cnaraciers F:!'f

Price £281.75 inclusive of VAT

COBRA TECHNOLOGY LIMITED
378 Caledonian Road, Islington, London N1 1DY
Please send SAE for brochure
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Hardware

and bus systems

We look at the most commonly used microprocessors,
and delve into the mysteries of
the S-100 bus.

The most commaonly used
microprocessor chips in the hob-
by market are the BO80, Z-80,
2650, SC/MP and 6502. Other
variants can be easily spotted —
the BOBS is very similar to the
8080 but with certain changes.
The ZX machines are built
around the Z-BOA chip, a
development of the Z-80.

Which is the best one? This
is a difficult question — it's like
high-level languages (of which
there are many different types
and variants), people who are
used to a particular one will
prefer it to any other,

Long arguments develop
between programmers over the
good and bad points of each
language. It's the same way
with processors.

The BOBO is probably the
processor with the most ‘soft-
ware support’ — it has the most
programs written for it. The
Z-80 can run any program writ-
ten for the B0BO, as well as
some which the BOBO cannot

The SC/MP has the advan-

applications.

The SC/MP has a rather
limited instruction set and relies
on its ease of application for its
appeal.

The Z-80 instruction set in-
cludes the 8080 set and
them somel! It also has twice the
then some! It also has twice the
though, it is usually felt that the
BOBO level of complexity is suf-
ficient for the beginner.

$-100 and all that

What exactly is the S-100 bus?
Or any bus for that matter? No,
they’re nothing to do with public
transport. The word ‘bus’ is
short for ‘'omnibus’ (literally: ‘for
all’). Basically, it's a method of
interconnecting parts of a com-
puter system so that they can
communicate with each other,
It takes the form of a
‘backplane’ or ‘mother board’
which holds several edge con-

nectors. Printed circuit boards
can be plugged into these, one
edge of the board being covered
in gold-plated strips right up to
its edge. Contacts on the edge
connector make electrical con-
tact with these strips. The
S5-100 bus system uses double-
sided boards with 50 strips per
side (thus the 100 in S-100!)

Each board — one of which
will be the microprocessor
board, holding the micro chip
itself plus all the other "support’
chips necessary to get the thing
to work, such as oscillators and
buffers etc — has some outputs
and some inputs which are con-
nected to the bus in a standard
configuration. There are sixteen
lines of the bus which carry in-
formation on ‘addresses’, Thisis
how a position in memory is
defined by a sixteen digit
binary number,

When the microprocessor
wants to find out what's at a

particular address on the board
which carries the memory, it
puts that address on the sixteen
address lines, put out a re-
qguest on some of the other lines
of the bus and the memory
board looks up the required in-
formation and puts it onto the
‘data’ section of the bus. The
microprocessor board then
reads the data from the bus.

Other buses have differing
numbers of lines and the posi-
tions of the data and addraess
linas are also different but they
work in essentially the same
manner. Unfortunately, it is dif-
ficult to connect a board intend-
ed for one bus system to a board
intended for another

For this reason, each
manufacturer either uses his
own bus structure, asis the case
with Sinclair, or sees the light
and uses the S5-100, which is
about as close to a standard as
the hobby computer field has.

Fig. 1. Standard S100 cards are 10" by a
nominal 5.3”. Some manufacturers change
S T e s the height depending on circuit require-
tions, such as doorbells, alarms, ments. Edge connector spacing is 0.1257,

etc. offset to prevent backward insertion of a

The major differences bet- board
ween the processors in terms of = 10
programming are the instruction S ———
sets and the number of =
registers.

The instruction set of a pro-
cessor is a list of all of the dif-
ferent arithmetic and logical
operations it can perform — like 5
the number of keys on &
calculator. The registers in the
processors are the same as

tage that it needs practically no
‘support chips’ — it will more or
less stand alone and is thus ideal

calculator memories — the 1-50 COMPONENT
more, the better. _] SIDE I_ !
The 8080 instruction set is -
about the same level of com:- 51-100 COPPER ———
plexity as the 2650 and the SIDE 275"

6502. This is adequate for most
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Hardware

In the 'FII"St iIssue of ZX Computing, Henry Budgett
and Tim Hartnell discussed the standard
benchmark tests used to test the speed of
various functions on microcomputers. Stephen
Tyler and Mark Dulling of Kingsbridge in Devon
decided to get out their stopwatches, and put a
number of popular computers through their
paces, to see how they measured up.

We were interested in the ben-  have run the following tests, in- We did all timings in minutes  MICro being u 5“1 (suchas N. for

chmark tests for testing the cluding 33 of our own addi- and seconds, to two ULL val NFKT* the Atom and the BBC
ZXB1's speed in the Summer tionaltests ondifferenttypesof places, and used the maximum Icroj
issue of ZX Computing, and computers abbreviation possible on the
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IS Hardwore )

- I |
Llluingy
The results for benchmark 1: ( y #or 4
SLOW FAST
The computers we used ZX81 17.79 4.58
were: Floating Integer
Sinclair ZX81 belonging to S. Tyler Point
Commodore PET belonging to T. Mellor PET 1.54
BBC Microcomputer all belonging BBC 0.49 0.18
Acorn Atom to Kingsbridge ATOM 0.49 (approx.]
Research Machines 3802 Upper School. 3B0Z 1.1 (approx.)

/
Bench mark 1 was re-run on the computers but this time with lines 1 to 9 con-
sisting of:
REM 12345678901234567890
The speed of the ZX81 dropped to 20.88 in SLOW mode and 5.31 in FAST mode.
The other computers were unaffected.
The results for the benchmarks are given below:-
1 2 3 B 5 6 7
ZX81-SLOW 17.79 27.04 1:05.13 1:02.97 1:13.51 3:19.91 4:36.45 1:31.75
FAST 4.58 6.84 16.32 15.78 18.43 49.76 1:08.72 22.95
BBC Floating Point 0.49 2.74 7.77 8.23 853 1237 19.65 4.59
Integer 0.18 1.66 7.29 7.43 7.73 9.45 13.71
PET Floating Point 1.64 9.60 18.00 20.00 21.50 32.00 50.00
The following 32 tests consist ZXB1 functions in a program times given are the times taken the function 1000 times.
of aloop from 1 to 1000 witha  line have been writtenintheleft for the loop with the function They are arranged in the
different function inserted in column; equivalents have been  with the time for the open loop order of the fastest to the
e the loop for each test. The used in other computers. The subtracted to give the time of slowest in terms of the ZX81.
BBC PET
No. SLOW-ZXB1 FAST Floating Pt. Integer  Foating Pt.
1 PRINT “*2°*; 4.43 1.26 0.99 0.96 -
2 LETB=2 6.06 1.48 0.77 0.42 1.84
3 CLS(1KZX81) 6.12 1.58 45.58 45.58 -
4 LETB=NOT 2 8.08 1.96 0.89 0.50 -
5 LETB=SGN 2 B.26 2.03 0.86 0.48
5] LETB=2 AND 3 B.B7 2.16 1.05 0.70 -
7 LETB=20R 3 9.05 2.20 1.05 0.7 -
8 LET B=ABS-2 9.78 2.42 0.88 0.52 .2
9 LET B=CODE A" 10.31 2.52 0.69 0.44 1.81
10 LETB=LEN"A" 10.53 2.61 0.80 0.43 2.29
11 LETB=INT 2.5 10.99 2.70 1.91 1.56 6.65
12 LETB=PEEK 2 11.44 2.79 0.76 0.50
- 13 LETB=2<>3 11.58 2.85 1.09 0.70 ~
14 PLOT 2,2 13.03 3.20 2.69 2.689 :
15 LETBS$="2" 13.67 3.35 0.49 0.48 -
16 LET B$ =INKEY$ 14.11 3.50 0.81 0.81 1.81
17 LETB%$ =CHR$ 100 19.47 4.80 0.80 0.79
18 LETB=WVAL"2" 27.18 6.73 0.80 0.55 2.16
19 LETB=RND 53.63 13.30 1.53 1.67 6.16
20 LETB=EXP 2 2:45.56 41.67 7.53 71.74 27.16
21 LETB=SIN 2 2:48.11 41.77 23.79 24.09 29.486
22 LETB=COS 2 2:54.51 43.27 23.26 23.22 29.06
23 LETB=ATN.5 4:00.17 59.97 5.34 5.29 44 .46
24 LETB=LN2 4:25.91 1:05.95 16.77 16.08
25 LETB=TAN2Z 5:45.51 1:25.75 42.87 43.13 54.46
26 CLS(16KZX81) 6:05.61 1:30.53 45.58 45.58 : [
27 LETB=S0R2 6:47.89 1:41.16 10.03 10.31 -
28 PRINT 2; 7:17.49 1:48.86 12.89 12.88 -
29 LETB=2""2 7:26.66 1:50.77 4.01 4.23 -
30 LETB%=5TR$% 100 7:35.21 1:53.11 6.93 6.92 -
31 LETB=ASN.5 11:57.89 2:57.92 33.04 33.35 -
L] 32 LETB=ACS.5 12:03.01 2:59.32 33.28 33.55 =
- The ZX81 in FAST mode is oc- 3 %K of RAM according to the computers with the BBC BBC (Integer) 1
T casionally faster than the PET system variable RAMTOP microcomputer using integers BBC (Floating Pt.) 1.22
but is only faster than the BBC when the display file is not full.  given a value of 1 and the rest PET (Floating P1.) 3.25
microcomputer at clearing the The table (right) shows the given higher values because of ZX81 (FAST) 4.03
screen when it has less than average relative speeds of the their slower speeds. ZX81 (SLOW) 16.20
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COMPETITION ==

WIN A

ZX
PRINTER

Win a ZX printer, and a
_complete set of
Psion/ZX81 software!

We're looking for six clever
programimers and we've got
great prizes 10 give the winners:
a ZX printer for first prize, and
five sets of Psion software for
the ZX81 for the runners-up
All you have to do is write a

magazine, or any other of the
computing penodicals. We'll be
printing the best entries in the
next issue of ZX Computing,
when we'll also be announcing
the lucky winners. The entered
program must not have been
previously published, must be
your own original work, and

Southern Region, or helps lost
and weary travellers find their
way on the Central Line of the
Underground, or whatever
but the program must tie in, In
some way, with trains,

Your entry must be as a clear

This competition closes with
the last mail on October 11,
1982. No comespondence re-
garding this competition will be
entered into, and as they say
in the classics the judges
decision will be final.

FROM AFDEC
ZX81 IMPROVERS

16K-byte EXPANDABLE RAM for ZX81

KEYBOARD NOW HEADY

ZX-PANDA o8 &= = o

41" |'l

AFDEC ELECTRONICS LTD, 318
KEMPSHOTT LANE, BASINGSTOKE,
HANTS RG22 5LT

clever program in BASIC listing (printer-dumped if you must not have been submitted

-which fits within 1K on the can convince someone to lend for publication to any periodi Send wyour entry to: ZX
ZX81, and has somethingtodo vou onel, or splendidly hand cal. Entry to the competition Printer Competition, ZX Com
with trains! It doesn’t matter if  written. No cassettes, please will be construed as permission puting, Argus Specialist Publi
your program ties damsels in  This competition is not openta to publish the program. No cations, 145 Charing Cross
distress 1o disused Ttracks N permanent contrnibutors 1o this entries can be returned Road, London WC2

' ——— 1

kevboard f

..L‘..rrf._' :_i—j:::‘!'_'lj
AT and .-_}'*:' vern

® 16384 bytes -;_:‘ exira random access memaory (16K)
¢ Expandable to 32K with easily fitted internal plug-in module
L] %Tnuv‘JhLv nhu-nnrﬁrnﬁﬂﬁ:n~uuniﬂfhw ZXB1 computer
¢ No additional power supply required
. Lr ) power indicator Please supply
& Attractive black custom made case contoured for stability
e (Compact size (76 x 91 x 28mm approx.)
e (Compatible with most expansion systems
e Full 1 year parts &'&ﬂﬂbrﬂhﬁwhﬂhﬁ
¢ Exceptionally low fully inc I‘ Ve prices
ZX-Panda 16K E J'-.F.'r dable Frl 1 Pack £25.00
ZX-Panda 16K Expansion Ram Module £19.95

OH The two together — Giant Panda

¢ Prices in

32K Ram Pack £39.95
F-:Jl.jr.l .Ivll._"‘... H"I.-T __}r: very - L}!.': ViEry -'r__..r" 1"_-,\ OCKE ® 1 r'Il-ﬂ L li
'Fl"f H< n Pack that is di

ctly expandable to
» that fits neatly inside the or

f
12K using a
Pack

available

-
mirnal Barm
4 cl 1d

case ®

i £25.00
K for above £19.95
K . £39.95
£25.00
TOTAL £
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Hardware

In this issue, our hardware
reviewers look at a system
which allows your ZXB1 to
listen, a ZX81 sound maker or
three and a device to ensure
that you don't lose a program
when the power fails

ZON Sound Unit

A wide range of sound effects
can be added to your ZX-81
with the ZON X-81Sound Unit
now available from BI-PAK

The unit is based on a three-
channel-plus-noise sound chip,
and is so designed that the pit-
ches and volumes of the three
channels and the overall at-
tach/decay envelope can be

contralled by simple BASIC

statements. By this means,
piano, organ, bells, helicopters,
lasers and explosions can be
simulated and easily added to
axisting programs

ZON X-81 is completely self
contained in a neat black plastic
case with loudspeaker and
manual volume control (in addi-
tion to programmed volume)
and simply plugs in between
the rear of the ZX-81 and its
RAM pack and/or printer (if fit
ted). No dismantling, wiring,
soldering, batteries, power
supplies or leads are required

Instructions take you
through the operation of the
unit step by step and include a

Noisy little
things

number of example program of
useful sound. It s available
from BI-PAK Semiconductors,
P.O.Box 6, Ware, Herts, WARE
3442/3182. Price £25.95, in-
cluding postage and V.A.T

Big Ears

The ‘Big Ear's speech recogni-
tion system, which costs £49,
plus VAT, including p&p, con-
sists of a microphone, pre-
amplifier, analogue frequency
filters and digital interface,
complete with software
Words are stored as voice pat-
terns which the system learns
from repetition by the user.
Ten or so words can be

stored at a time,

The computer then checks
each word spoken against its
word bank, and assigns a
percentage to each word regar
ding its chance of being the
word spoken, It assumes the
word gaining the highest score
is the spoken word, and
responds accordingly

It is available from William
Stuart Systems, Dower House,
Herongate, Brentwood, Essex,
CM13 3SD (0277-B10244).

Protecting that
program

The 'software protection unit’,
made by Microbyte of Lichfield,

ZX COMPUTING OCT/NOV 1982

35

D et o e A P s



Hardware

looks like being a partial answer
to all those horrifying moments
when BK worth of carefully
typed in programs suddenly
vanishes.

The software protection unit
has a socket to take the mains
power unit jack plug from your
ZX81 mains transformer, and
the plug on the unit then hooks
into the ZX81.

If you wunscrew the four
screws on the lid of the unit
you'll see two battery con
tainers, which hold a total of six
batteries. These are the secret
of the unit, which is designed to
take over if the power fails

When we tried it, we found it
worked exactly as described.
We didn't try the "how long will
a program last’ test, but take
the manutacturer's word that

with a ZX81 alone, a program
will stay intact for three hours,
and with the 16K attached,
about an hour and a half

You're cautioned to always
remove the power jack plug on
the ZX81 after turning off the
mains supply, or the batteries
will think there has been a
power supply, and wear
themselves out keeping the ‘81
going. The batteries are, of
course, only intended for
emergency use. Excessively
used batteries are signalled by
video character deformation,
and loss of sync, although at
this stage the RAM contents
are not lost

The unit costs £8.60 and is
available from Microbyte, 19
Worcester Close, Lichfield,
Staffs, (05432) 28556

The Microbyte Software Protection Unit

If you want to add sound to
your ZXB81 the Bolton Elec-
tronics Music Chip may be of in
terest 10 you,

ThisisaGIAY-3-8910 sound
generator chip interfaced to the
ZX81. The chipis mounted ona
printed circuit board with all the
necessary interfacing com
ponents.

The p.c.b. plugs in to the rear
of the computer

The computer’s edge conec-
tor is reproduced behind the
p.c.b. toenable RAM packs and
printers to be connected.

The music chip is a fairly
tricky little device. It provides
three separate audio channels
and each of these can be pro-
grammed with separate fre-
quencies and volumes.

A programmable noise
generator can also be switched
on to the three channels and a
programmable envelope
generator can be set up to con
trol the volume of the three
channels, s0 wvou can see
there's a fair degree of flexibili-
ty built in to this particular pro-
duct.

It also includes an on-board
audio amplifier which has
anough output for a small
loudspeaker (which you don't
get with the kit).

The amplifier input and out-
put connections are brought to
the output connector so that
any or all of the audio channels
can be amplified by the on
board amplifier or they can be
fed by an external amplifier.

Because you have the three

—

The Bolton Electronic’'s Music’
Chip is provided mounted on a
p.c.b., and is shown hare with a
small speaker, connected fo the
ZX81

4.” FRIdNR o
i e d ARAR LR

.« :
The computer’s edge connector is
reproduced at the back of the

separate channels you could, if
you felt particularly dextrous,
wire the output up for stereo so,
say, channel 1 came out of the
left speaker, channel 2 came
out of the right and channel 3
was mixed equally between the

right and left speakers.

The unit also provides two 8
byte ports which can be con-
trolled by the computer. They
could, for instance, read an ex
ternal keyboard or paddiles.
Each chip is fairly easy 10 pro-

gram by PEEKS and POKES.
Full instructions are provided
The chip is available for
£16.90, including p and p,
from Bolton Electronics, 44
Mewland Drive, Bolton BLS
1DP, Lancs. (Bolton 6477 2).
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Get a load

Fulcrum Products, who produc
ed the 'ZX81 Keyboard
Blegper’ have developed a new
product, the “ZX Loading Aid’
It 1s designed so that you can
sét the cassetie player volume
control at just the right setting
so that the signal the computer
receives 1s neither too weak nor
too strong. It is designed to en
suré that even tapes made on
foreign’ cassette players will
oad first time

The Loading Aid is based on a
circuit designed by Charles
Rowbotham, which detects
ang shows the signal level on
tiwo LED's, enmabling you to
distinguish between quiet
passages, voice introductions
the introductory buzz and the
main body of the program. You
can also actually see drop-outs
n the tape

The Leading Aid is a small
black metal box which houses
the circuit, two sockets of the
size of those on the Z2X81, and
two jack plugs. As well as this,
there 15 8 red and a green Light
Emitting Diode. You simply fit
the Loading Aid batween your
cassette recorder plus power
supply and the 2X81 . When the
tape is playing, you adjust the
volume control so that the in-
tensity of the green LED mat
ches that of the red one, The
cassette player is then at the
optimum setting for that par
ticular taped program. The
ZX81 Loading Aid is £9.95, in
cludingpand p, and VAT, and is
also available for the ZX80, or
Spectrum. Specify which com
puter vou have Fulcrum Pro
ducts, ‘Hillside’, Steep Lane,
Findon, Waorthing, Wast
Sussex, BN14 OUF (090 671)
2750

Fulcrum Products have also
announcea a new ImDF(}"v'Hd
version of their Bleeper. When
any of the normal or shifted
keys is pressed, the unit gives a
distinctive ‘bleep’. That is, all
210 characters give a bleep
The unit is £8.95 which in-
cludes p & p and VAT

The module is made up of a
printed circuit board which fits
into the £X81, so there are no
trailing wires outside the case
Both ZX81 keyboard tails simp

ly plug into the module
Fulcrum provide two flexible
ribbon cables to complete the
connection back to the ZX81
pch.

Features of this unit include
the fact that no soldering is re-
quired;: the model is small

enough to fit under the
keyboard; you can get an op
tional on/off switch for £1 ex-
tra; and the bleeper can also be
used in conjunction with many
of the full-size keyboards
prasently on the market for the
ZX81

William Stuart-Bruges ralks fo his
attentive ZX81 through the ‘Big
Ears’ speech recognition system
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The Yellow 2X
of Eighty

As you can see, the music infor-

e From Vaxjo, In Sweden, Lars

element by element. Lines 160

wasiosnesunaconn. JORANSSON, S€NE US this great
meoon ot e woi  [QFOQFAM tO play ‘The Yellow
o] L S Rose Oof Texas' on a ZX80.

lists the program after you've —— S
finished. .

You can easily adapt this pro-
gram to play other splendid
melodies, by changing the con
tents of AS. We'd be very in
terested to see any other
samples of music you can
create

PROGRAM LISTING

10 LETA=17200
20 POKE A,237
30 POKE A.65
40 POKE A,201
50 LET A$=""R4R3111145468B68CS8
FBBBE4514666456 411114S68B6BCSB
FBB8B64414634658 RBRB33333533444 658
FBEB8BE64514666456 R4R311114446 B6BCSE
RFRFBBBE4S1R4R4634658"
60 LET B=CODE(AS)-28
70 IFB= - 28 THEN GOTO 200
B0 IFB>26 THEN GOTO 300
890 LETE=2
100 FORC=1TOE¥* 34% (22 -B)/(45-B)
110 IFUSR(A)=1 THEN PRINT ;
120 GOTO 145-B
130 CLS
131 CLS
132 CLS
133 CLS
134 CLS
136 CLS
136 CLS
137 CLS
138 CLS
139 CLS
140 CLS
141 CLS
142 CLS
143 CLS
150 NEXTC
160 LET AS=TLS§(AS$)
170 IF A§="""THEN LIST
180 GOTO 60
200 FORD=1TO 100
210 NEXTD
220 GOTO 160
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Zx80 Software |

300 LETE=(B-274 3 +1 9904 LET B=PEEK{16393)+ 256 + PEEK(16392)
310 LETA$ = TL%(AS%) 9905 PRINT ““ENTER STRING TO SEARCH."

320 LET B=CODE(AS) - 28 9907 INPUT F$

330 GOTO 100 9908 IFF$=""68" THEN STOP

9909 IFF$'""° THEN GOTO 9920
9910 LETP=16426

This program will help you find 9911 LETL=0
your way through a long ZX80 9912 IFF$="""THEN GOTO 9920
program. To start it, you just 9913 LETL=L+1
type in RUN 9900, The ZX80 9914 LETFIL)=CODEI(FS)
will then ask for the string itis to 89915 IFNOTF(LI=12 THEN GOTO 9918
search for 89916 LET F$=TLS(F$)
You type in the string to 9917 LET FiL)=CODEI(F$)+ 192
search (which can include 9918 LETF$=TLS&IF$%)
shifted keys), or tokens (which 9919 IFL<20 THEN GOTO 9912
you must prefix with a £ sign) 9920 IFL=0THEN GOTO 9907
Here's an example. If you 9930 FORX=1TOL
wanted to find "POKE PEEK 9931 IF NOT PEEK (P+X = 1)=F(X) THEN GOTO 9340
"s (A)..."., you'd just answer 9932 NEXT X
'EPEEK.(A)'. The program will 9933 LET X=P
then hst the first appearance of 9934 LET X=X-1
at the search string. To continue
the search to find the next ap- 9935 IF NOT PEEK(X) =118 AND X>16422 THEN GOTO
pearance of the string, enter 9934
W GOTO G (that is, press the G 9936 LET X =PEEK(X + 1)x256 + PEEK(X + 2)
key twice), and then NEWLINE. 9937 LETP=P+1
When you reach a NOT 9938 LETG=9930
FOUND, GOTO G will start the 9939 LISTX
— next search at the top (first 9940 LETP=P+1
| line). 9941 IFP<B THEN GOTO 9930
¥ou can stop the program by 9942 CLS
entering "§%". 9943 PRINT “*("';
As a test, you might like to 0944 FORX=1TOL
get the program to list all the 9945 PRINT CHRS(F(X));
TLS in itsell 9946 NEXT X
9947 PRINT “INOT FOUND."
8900 DIM Fi20) 9948 PRINT
9903 LETP=16426 9949 GOTO 9903

Promotion's the name of the game in
SHIP OF THE LINE® - An adventurous managemer

Fearlessly battle your way up the ranks... encoun
=5 survive mi [ever and amin endure og, i

SOFTWARE ) s m‘;l.;;mmm;;;; S

Takes care -f ur Home Budgeting, Bank Account. Standing Crders
JACKPOT FRUIT MACHINE Loan and Mortgage Repayments. Complete secunty ensured by

secTel r'-%_:d.. :1 A bud .—--';.1- argain for only £1C ;
48K SPECTRUM

'SHAKBNBUTNOT STIRRI:D“
A James Bor '

_|1_.|'_ AT ,.;':

destroy you. Fantastic {astaction fun Both the traill across 1*' nts, locate his secret island, et inter the
L3 "'f"".'l“.’.'“ui stea] fisted giant Paws, then find yourself in his underwater maze and
J pefully find the Hw.m— But It I nd T
lrvl.!'LI ey by ' Onl

runnm FORM oo o

|r rll-l.'F.il‘_I

SU'FER SPRC'E hﬂﬁlﬂﬂ

:r-:_';.I- Really exception:

MGHSTERM]HI:
;* *r m th

Richard Shepherd
Software

FREEPOST (No stamp required),
Maidenhead, Berks SL6 5BY.




Make sure you get every issue of ZX Computing —

Now bi-monthly! J '.' a

Just £11.50 will ensure the next six issues will be r
lovingly wrapped and posted to you. Just fill in the N ~ U] 1IN e
form below, cut it out and send it with your cheque Hnallon -
or postal order (made payable to ASP Ltd) to:-

ZX Computing Subscriptions
513 London Road,
Thornton Heath,

Surrey CR4 6AR

Alternatively you can pay by Access or Barclaycard
in which case simply fill in your card number, sign the
form and send it off. Do NOT send your card!

pe—

Make the most of your ZX computer with ZX Computing — Now bi-monthly!

2 W
I ipti F I am enclosing my (delete as necessary) ﬂ
o Subscription Order Form Cheque /Postal Order /International Money T |
= Order for £. . . . T B ad? 1R
. imade pavable ta A. td) EARCLAYCARD [
Cut out : OR BARCLAYCARD

| ut:and SEND TO Debit my Access Barclaycard * i_ 53
9 ZX COMPUTING Subscriptions (" delete o8 necessary) YA =
| 513, London Road, T T | -

o Thornton Heath, - - et I
= Surrey, England. Please use BLOCK CAPITALS and include post codes. |
= Please commence my subscription to ZX Computing Name(Mr/Mrs/Miss) =

itk tha vary next 1Issua
= Addrass . B
n : " b
11.50 for six issues
B SUBSCRIPTION |k e 5]
= RATES £13 for six issues =
a (tick — as overseas surface mail. Signature =
. £23.80 for six issues
u appropriate) overseas airmail. Date. - i}
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Ground to Air Missile

From Cork in Ireland, Aidan wWalsh and
Kevin MacCarthy present G.A.M. for
the 1K ZX81. 4

You have ten Ground to Air  hand comer of the screen. O s ;-w'L 4
' il It <3 Jemy e, mmm :

Missiles under your command

Your job is to destroy all the alien moves you right, and 2

ships (which look suspiciously ke  you F

letter Vs) before they land on thu“

earth and destroy it
if thay land the

and the number oF'sl ou and at the end of the gany

mmWﬂ! 0

E ] H=H=Ll1NREY S= =
= _ = —”'-'I. oO="

1
I
==
']

.

i
1
1

fLi
=g

B2 ZX COMPUTING OCT/NOV 1982




Programming

Moving
with the flow

If you're bogged down with a bug, a flowchart
can help. Henry Budgett, editor of '‘Computing
Today’, tells you how to go about it.

People who program generally
tend to fall into one of two
categories, those who use
flowcharts and those who
don’t. | tend to write mine after
the program and then correct
the bugs, and |'m sure many of
yviou do tool

The techniques of
flowcharting are of great
benefit to those who lke to

tackle problems logically, thay
draw vast diagrams, test for all
the possible quirks and then
code up the results. The result
of all this is usually a superb

program, it never fails and is
always late.
The rest of us write and

debug our efforts as we key
them in, end up with programs
that work, fail occasionally and

are usually ready ontime. In thus
article | hope to put across
some of the ideas behind the
writing of flowcharts and
demonstrate their useful
points

The Simple Idea

A flowchart is defined as ""A
diagrammatic representation of

a senes of events, usually in
dicating the analysis or solutior
of a problem’'.”" This is simila
to. but not quite the same as ar
Algorithm, this is defined as "' £
defined process or set of rule:
for solving a given problem®.’
One usually starts with ar
algorithm, produces LNE
flowchart and then codes the
program. The simplest form ol

Fig 1. A Flowchart using
no special symbols

Fig 2. The standard
flowcharting symbols

Fig 3. Figure T redrawn
using the standard symbols

Fig 4. An attemnpt to flowchart a more complex problem
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fly in-
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Programming
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Fig &. Splitting the problam can often make life easier.

S

~,
!

—
L
4

Fig &. A true program flowchart for a simple task.

flawchart i1s shown in Fig. 1, it
uses no special symbols, and is
really an extended version of
the basic algorithm.

Flowcharts usually contain
lots of pretty little boxes which
must mean something, and in-
deed they do. In Fig.2 | have
listed all the common types and
their designated functions. This
is only a small selection of the
available symbaols but for most
purposes it will be quite ade-
quate,

The Standard Use

Having taken a look at the
available set of symbols we can
now re-write our simple
flowchart in acceptable form,
this is shown in Fig. 3. For the
actual task of converting it into
a given language this will be
quite sufficient, regardless of
which language is to be used,
A problem of this staggering
complexity doesn’t really
deserve a flowchart at all, and
nueed most proficient amateur
gprogrammers are quite capable
of coding up large programs

ZX COMPUTING OCT/NOV 1982

from a simple set of rules, or
even the basic algorithm.

In Fig.4 | have attempted to
flowchart another everyday
problem, that of running a bath.
As can be quickly seen it will
work but is by no means bug-
proof. Never mind, we'll son
them out lateris the usual reply,
in fact it's quite good enough to
write a program from.

We will take a last look at
this program flowchart before
wa move on it can be re-
written into two parts, a Con-
trol section and a single
subroutine section of the task
as subroutines with their own
flowcharts. One can quickly
sort out complex problems, and
aven write and test the various
routines on their own before fit-
ting them into the complete
program.,

The Real World

Computers being what thay
are, logical, the previous at
tempts at flowcharting bear no
relation to a true programmers
flowchart

A typical example of such a

beast can be seenin Fig. 6. The
task is to produce a set of
arithmetic tables for any given
number between 1 and 12. The
diagram shows all the steps
needed and you should be able
to follow it through on your
own, there are comments!

The ideal of every program
mer 15 (o produce not only the
ultimate bomb proof program
but also to have it lavishly
documented. This is the break-
point between professional
programs for a software house,
or indeed a magazine for
publication, and hopefully pay
meant,

It is almost obligatory to in-
clude not only a flowchart but a
complete description of just
what it does. In a case such as
this you will find that your first
flowchart will be so scrawled
on that you have to re-draw it
and it is well worth investing in
a stencil that gives the standard
symbols

It is also essential to keep a
duplicate set of all the
documentation for security, if
you lodge a sealed set with the
bank you have got a handy
piece of evidence in case

anyone rips off your version of
Pacman and starts selling it and
not paying any royalties!

In Conclusion

If yvou are capable of determin
ing the way you wish to solve
any given problem, writing the
algorithm, you are capable of
producing a flowchart.

They are useful for debugg-
ing programs but you will find
that they soon become coverad
with modifications and have to
be re-drawn

Their most useful function is
as a piece of documentation,
how often do you remember
how a program worked after six
months, and as a means of
testing out sections of a pro-
gram such as subroutines.

Flowcharts are not assential
as some people would have you
believe but they do bridge the
gap between successful pro-
grams and those which work

References

'Both definitions are taken from
The Dictionary of Data Process
ing from Newnes Butterworths
50 you can argue with them|
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Ssoftware Review NS

Defending the earth in three
dimensions sounds pretty
impressive. Thirteen-year-old
Joseph Nicholson from Chilton tried
out the latest offering from JK

Creye Software.

The program loaded with no
trouble, and after about
minutes the program auto-ran
mpressive instructions rolled
up the screen teling me that |
was the only space ship that the
planat had and | must defend it
to the last. Who, me? They
must be joking!

When | bought this game |
was under the impression that
this was just an upmarket ver
sion of the usual defender
games, the idea of 3D Defender
hadn't really clicked in my
mind, The screen in 3D
Defender is what you would
see if you were looking through
the cockpit of the space craft.
The aliens actually fly towards
you in full 3D, getting larger as
get nearer. A few in
struments appear on the screen
as well: a ragar, an altimeter, a
proximity meter (how near you
are to an alien space craft), the
numbear of shields yvou have and
YOur score

After pressing newline the
game began. The graphics was
outstanding. After getting
myself accustomed to the non-
standard movement keys (the
game does not use the cursor
keys to move, but the move
ment keys are arranged to
stimulate joystick control
Once this has been mastered,

four

they

the game feels much more
realistic) | decided to try and
"“save the planet from the
marauding alien space craft"
as the instructions for the
cassette put it. This was
nowhere near as easy as It
seemed. Whenever | got near to
the beggers they would aither
shoot their Plasmo at me and
shoot me down or | would ac-
tually collide with one of their
space craft instead of shooting
it. Every now and again
meteors wiould 200mM Aacross
the screen and if yvou hit one of
them one of your lives would be
lost. After about one hour, yes,
one hour!, | shot my first alien,
250 the score read, but that
didn’t stay there for long as
evarytima an alien lands on
the earth 50 points is deducted
from the score. My score was
reduced to 0 in about 30
seconds! It took me almost
another hour to really get the
hang of it, this is certainly not
an easy game. In the instruc
tions for the cassette they told
you how to alter the speed of
the game, you and the aliens. |
decided to change the speed of
the aliens (slower of coursel)
You get out of the program by
pressing the EDIT key (the
break key has no effect). This
proved rather difficult, as the

program recognised the SHIFT
key as a key in its own right. |
soon found that by pressing the
1 kay (the key with EDIT written
on it) without the shift deprass-
ed it worked perfectly. Inspec
tion of the program revealed
that the game was written
almost completely in machine
code with only 2 lines of
BASIC. A SAVE line (which
makes it RUN automatically
upon loading) and a RAND USR
line. Having POKEed the alien to
its slowest speed, the game
wasstillfast, but notsofastthat
| couldn’t play properly

About the best way | can sum
up this game is ""GREAT"! The
game is good value at £4 .95,
with graphics second only
to the real arcade game. My on
ly minus for the game is that it
does take quite a long tme to
learn to play properly. But then,
most games that are too simple
become boring after a time
anyway. Recommended.

You have been
seen gulping...

| bought Campbell Systems’
GULP from W H Smith for
£3.95. When | bought the
game | was under the impres
sion that this was a kind of one
‘ghost’” Pac-man game under a

new name. The only ‘instruc-
tions’ on the cassette for play
ing the game was “"Can YOU
outwit the GRUESOME
GULPER that seeks out... givas
chase... accelerates. and
devours!’’, | had not much to go
on. The game seemed to be
saved under a name other than
“GULP"" as when | typed LOAD
“GULP*', it didn't load, and
when | typed LOAD ' " it load
ad very easily. It took about two
minutes to load. The game
auto-ran. A menu appeared, it
said: ""A...PLAY, B...MAZE,
C...SPEED, D...GRADE,
E...RESET, F...5AVE, PRESS G
FOR INSTRUCTIONS."" | press
ed G. | was reassured that the
game WAS a one 'ghost’ ver
sion of Pac-man, the ‘ghost’ be
ing called a ‘chaser’. You have
5 lives and you have to eat up all
the dots in the maze. The more
you eat the faster he gets. You
have a choice of b different
mazes, wow! The cursor keys
are used to move, You are an
‘0" and you start in the middle
of the screen (on all games
apart from game 3 where you
start at the left-hand side). The
chaser is an inverse ‘X" and he
starts in the bottom night-hand
corner, High scores are kept
Pressing nawline again explain-
ed what the menu meant. The
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speed of the game could be
altered by pressing 'c’ and the
appropriate number (1-9), and

his acceleration could be
altered by pressing ‘d’. | set the
speed to 1 and the acceleration
to 1 for the slowest game. The
maze was already set at 1 so |
prassed ‘A’ to RUN. The maze
flashed up instantly, obviously
written in machine code. It
looked suitably complicated.
The game moved at a
reasonable pace. One point |
noticed was that your move-
ment stopped directly a finger
was lifted from the key. This is
different from the movement in
the arcades and makes the
game much harder,

The maze lacked things like
power pills and tunnels, but the
fact that you could choose one
of 5 mazes and choose the
speed and acceleration seemed
to make the game just as good.
In maze 5 the walls of the maze
make the world ‘GULP’! The
game is wvery addictive and
great fun, but | do have a few
grumbles:

When the screen is cleared of
dots the game does not display
a new screenful. Instead it
relies on you pressing the Q¢
key to end the game.

Some mazes have more dots
than others, so if you win maze
2 for instance, you could still
beat that high score on maze 1
However, this problem
is compensated for by a func-
tion that allows you to reset the
high score.

My last grumble is that when
a life is lost the chaser places
another dot in the square that
he started off from. This means
that to obtain the best score
you have to lose all your lives,
This seems pretty idiotic.

However, after all those
grumbles | still stick to my

statement that the game 15 ex
citing, addictive and great fun
to play.

Michael Orwin wins
again

From Loughton, 15-year-
oild James Waish puts Or-
win's Cassette Three
through its electronic
paces... and likes what he
sees.

Eight programs on one
cassette? Sounds ominous,
last time | got one of these, the
programs were so poor that
they could have been copied
out of the manual. Well, could
this be different?

The first program is called
“STARSHIP TROJAN' and the
idea is that your starship is
damaged and you have to repair
it before becoming asphyx-
iated, dying of radiation, plung-
ing into a supernova or some
other gruesome death. The
graphics on this are quite good,
but the actual program was a
bit slow for me. The second
game is called ‘STAR TREK'
{original 111}, This is a good ver-
sion of the well known (you said
it) space game. Again because
it was in BASIC | found it a bit
slow but if you do not mind
waiting around a little you may
find it very good. The next pro
gram is called “'PRINCESS OF
KRAAL'. Quite predictably this
is another adventure game
wellitis not just another! Witha
visual map, differant levelsanda
whole host of dangers, let alone
100 different difficulty levels,
it makes for a very addictive
game. The idea of '"MARTIAN
CRICKET" is to get from one
side of the screen to the other
without hitting the balls being
constantly hurled at you.
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Though this game is simple it
also becomes addictive. Of the
remaining four games the one
that caught my eye first was

'KALABRIASZ'® which is
guoted as being the worlds
silliest card game, and itlives up
toit's name! Next comes CUBE
which is a very well written
simulation program of that
dreaded mind-bender

Coming a very close seventh
an eighth are BATTLE and
SECRET MESSAGE, both of
which | found reasonably good.

Conclusion

| cannot comment on the
documentation as | did not
receive any. But | am assured
that it is about six A4 pages
long and comprehensive (it
would have to be for some of
these games). Altogetheritisa
well produced, good value for
money cassette with eight very
good to mediocre games on it.

Cassette 4

Michael Orwin seems to have
got into the habit of selling
cassettes of eight games all of
which could have been sold
separately for six pounds a
piece, whilst he sealls all eight on
one high quality cassette for
£5. The only way | can do true
justice to these programs is by
looking at one onit’'s own asif it
was a different cassette.

(i} ZX- Scramble; has been
wrtten and marketad by other
people, but this is by far the
best version | have seen for the
ZX81. The graphics are ex-
cellent and the speed i1s incredi
ble even for a machine-code
program.

(i) Gunfight, This is one of
the arcade type games which |
definitely have not seen before
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on the ZXB1. Although the
name 15 misleading the idea 15
that you are one of two
cowboys on the screen and
whilst not hitting the stage
coach which moves steadily up
the screen, or one of the many
cacti, you must try to shoot
your opponent, The graphics
are excellent, and this is
definitely the best one-or-two
player graphics games that |
have seen for the ZXB1 to-
date.

(i) INVADER: Yes, | know,
another invaders game and
you've seen them all before,
haven't you !l But this oneis ac-
tually is better than any other |
have seen on the ZXB1. The
graphics are far better as you
have three characters for each
invader. The only thing that |
found difficult was that the
game did not stop and restart
when you are hit,

liv] GALAXY INVADERS:
this is a very good machine
code version of the Galaxians
game, with veary ‘pretty’
sweeping aliens.

(vl SNAKEBITE; This is not
quite as graphically mind blow-
ing as the last four, but with the
ability to build walls, lay anthills
and vary the speed it becomes a
very addictive game. Oh | nearly
forgot, the idea of the game is
to eat the snake’'s tail first
before it eats you.

vi) LIFE; A cleverly written
varsion of the well-known
game with good graphics,

(vii) 3D TIC-TAC-TOE. Thisis
the only BASIC game on the
tape, which means it is slower,
But it is an advanced and addic-
tive version of the game,

(viiil FUNGALOIDS. Last but
definitely not least we come to
the most original gamae,

Fungaloids, which is easily as
addictive as Invaders. Although

the game is original there was
no need to make the game so
obscure! It has wvague
similarities to missile com-
mand, as the ideaisto bomb the
fungus as it grows, shedding
spores. A weird but definitely
wonderful game.

Conclusion

If each game was on a separate
tape and selling for £5 each |
would still recommend them.
But all on one for £5.....1 This
sort of value for money just has
not been seen before for any
personal computer. It is in-
teresting to note that out of the
many software companies in
this country, Michael Orwin is
one of the few which has
managed to continue to grow
even after the Spectrum was
announced.

Without sounding pushy |
would like to conclude this
review by saying — if you have
a ZXB81 and like games, then
you should buy Michael
Orwin's cassette 4.

Available by mail order only
from: MICHAEL ORWIN, 26
Brownlow Road, Willesden,
LONDON. NW10 90QL,

More pieces of
eight

Following the recent launch of
his first ZXB 1 cassette, Bargain
Bytes One, Richard Shepherd is
now offering a second; Bargain
Bytes Two. As with the first
cassette, it features l‘.‘lght
varied progams for £5, but
there are two extras. Firstly, a
short test program at the start
enables correct volume levels
to be determined, and despatch
is now promised within 24
hours of the order being receiv-
ed,

The new cassette features
Seafaring Adventure in which
the player commands a ship
and tries to win promotion by
his performance in battle. Skillful
utilization of resources is vital,
Supplies, men and ammunition
must be carefully calculated
and finely balanced

When supplies run low, it
becomes necessary 1o return to
Port for them to be replenished.
Naturally the journey is hazar-
dous and the battles fierce, but
a determined player can battle
his or her way up the ranks to
become First Sea Lord.

Other major games on the
cassette are Stock Market, in
which the player must make in-
stant buying decisions as
market information flashes ap-
pear, and Noughts and
Crosses, which is on three
levels; easy, beatable and im-
possible. There is also a 'Pub
Style’ Fruit Machine complete
with random holds, systematic
nudges and a winnings counter.
A moving graphics Ski Run
rounds up the games section.

On the educational front
there is a General Knowledge
Quiz, (with three levels)
Copycat; an alphabetic Simon
game, and a profit/break even
point calculating money model.

Bargain Bytes Cassette Two
is available now from Richard
Shepherd, 22 Green Leys,
Maidenhead, Berkshire, SL6
JEZ. Telephone (0628)
21107. Price £5 including
postage and packing. All pro-
grams require 16K Ram Pack.

Michael Orwin’'s Casseltte Three:
Bartle

J K Greye’'s ‘3-0 Defendar’
Campball Systems” GULP:
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Programming your
computer for board

There is one common thread which can hold
together computer programs for such games
as draughts, chess, reversi and even Nine Mens
Morris. Tlm Hartnell reveals the secret, and
shows how it can be used to write an in-
telligent board game — from scratch.

Look first at diagram one. [t
shows a draughts or chess
board, numberad to make it
gasy for a computer to handle.
¥You can indicate any square on
the board by referring to the
number along the left hand side
{such as 3), then the number
along the top (such as 4). In this
case, the lines numberaed 3
{(along the left hand side) and in
the line numbered 4 (along the
top) meat at the square
numbered 34. If you wish to
move a piece, you can do so by
entering the number of the
square you're moving from
(such as §5), then the number
you are moving to (such as 66),
and the computer can unders
tand exactly what you are do-
ing. There is no need to change
the numbers entered by the
human player into another set
of numbers in order that the
computer can interpret them.

That's the first ‘'secret’, The
sacond is that the board
numberad in this way has
another great advantage over a
board which is simply
numbered from one to 64 in
order. Whan you move in any
diraction, no matter where you
are on the board, the diffarence
between the squares is the
same.

I'll explain that somewhat
cryptic statement. If you move
one square up and to the right
- like the move of a piece in
draughts — wyou will move
from, say, 24 to 35; orfrom 53
to 64: or from 71 to B2. But
notice that no mattar whara
you are on the board, the dif-
farence between your starting
and ending squares is always

Fig 1 A chassboard gama which a computer can use! Al the squares are numbered up in ranks
and files. so that the machine can be told exactly where fo go!
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11. If you move diagonally up
1o the left, you'll move from,
say, 26 to 35 (plus 9), or 66
to75 [plus 9) or 22 to 31 (plus
B.

This predictability makes it
relatively simple to create a
board which the computer can
handle

Imagine the computer has a
draughts piece on the square
numbered 24. It could be pro-
grammed to check each square
on the board, and every time it
found one of its own pieces,
could check if there was a
human piece on the sqguare
numbered that (ie. 24 in our ex-
ample) plus 11 lie. on 35); and
it could check to see whether
the sguare 11 beyond that lie
46), was blank. If it found all
these conditions were true, the
computer could jump over
square 35 into square 46, and
capture the piece on 35.

This, in essence, is how
many computer board games

from draughts, through
Reversitochess — work, based
onasimple B x B grid numbered
in this way.

If you ware writing chess on
this board, you could specify
the moves of, for example, a
knight, by knowing that it can
always move to squares which
are the following ‘distance’
from its own squares: 21, 12,
-8, -18, =21, 12, 19 or
8. Try it now, by placing a coin
on square number 55, and
move it as if it was a knight,
working out the mathematical
relationship between the star-
ting square, and the square
you're moving to. You should
find the differences are the
same as the numbers just
listed.

The Pieces

Let's move onnow toproducea
board game, making use of the
information we've discussed
0 far in this article. We are go
ing to write CORNER
CHECKERS, which will be a
game much the same as
draughts, except that it is
played by starting in the corners
of the board rather than the
gnds, there are no multiple
jumps, and no kings. Any piace
may move in any diagonal
direction. Captures are as in
draughts, by jumping over an
opponent’s piece into an empty
square, always moving on the
diagonal. First we need an ar-
ray to hold the pieces. We'll
start the program with a title,
and a GOSUB to send action to
line 9000

Itis a good idea to assign the

Programming
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variables at the end of the pro-
gram, as it makes the program
run a little more guickly once
the subroutine has been run (as
it saves going right through the
‘variables assignmeant’ section
every time the computer is go-
ing through the program, line by
line, to find a GOTO or GOSUB
address), and if you suddenly
discover, when you're writing a
program, that more variables
are needed, thera will be no
shortage of places to put them,
which there could well be if the
variables were assigned at the
start of the program

The first 'mini-program’
we'll enter, then, is program
one. Next, we have to decide
which squares on our board will
be occupied by pieces, and
what codes we will assign to
those pieces, We'll be playing
on the black squares in this
game, starting the human
pieceson 11, 13, 15, 22, 24,
31, 33,42 and 51. The com-
puter's piecaes will be on
squares 88, 86, 77, 68, B4,
75, 66, 57, 48. All other
squares will be blank, and there
will be — of course — other
squares (such as those with
numbers below 11 and above
B88) which are off the board.

We need to assign the
values to the elements of the A
array, which we do by running
through a loop, from one to
100.

Look at lines 9010, 8020,
9030 and 9040 in program
two. These are acting as 'data
stataments’, holding the

1&8 REM CORNER CHECKERS

28 GOSUB 9000
8998 STOP
S0 OIM R(l1@a)

Program One: the opening lines of a ZX board game! The array is to
hold the pieces in the memaory of tha ZX Computer

900 DIM A(100)

90108 LET H%="111315222431334251"
920 LET C$="8886776868475665748"
9832 LET B%="1214161821232527323
436368414345475254565861636567727

4767881838587 "

9A4@ LET E$="82736455463728172635

544536271"

985@ FOR Z£Z=1 TO
9960 LET ALZ) =9
9878 NEXT Z
9888 LET H=CODE
9090 LET
9895 LET B5=CODE

9188 LET E=CODE
9185 FOR Z=1 TO
9116 LET AITUAL
9120 LET R (VAL
9138 LET He%=H%$(
9135 LET Cs%=Cs%(
9140 NEXT Z
9158 FOR Z=1 TO
9160 LET A (VAL
917@ LET B%$=6B%1(
9130 NEXT Z
9198 FOR Z=1 TO
9208 LET R (VAL
9210 LET Es=E%$(
9228 NEXT I
9228 LET COMP=D0G

92408 LET HUM=0

100
o

-lc-.

oL

9

$( TO 2)) =H
$( TO 2))=C
TO

TO

a2

$ (

14
Es( TO 2)! =E
3T

9250 PRINT AT 5,0; " DO YDU WANT T

HE FIRST™ , " "MOUE
926@ INPUT US
9265 CLS

@278 IF CODE USs<>C0DE Y™

070 SS9
950@ RETURN

(Y OR N)7?™

THEN G

Program Two: this section of the program holds the starting position
of all of the pieces in the game. It also assigns namas fo the

main variables used.
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880@ REM 33FPRINT BORRDx3
8@1@ PRINT AT 3,0, "COMPUTER » *;
COMP; TRB 16, HUM; £ _HUMAN"

8820 PRINT AT 5,6;"

8832 PRINT TRB 6; " 1234567
8040 FOR Z=a TN 3 STEP -3

80S@ PRINT TRE 5, "8’ ;Z;"8";
806@ FOR X=1 TO &

8@7@ PRINT CHRS R(10%Z+X);

8080 MEXT X

8098 PRINT "E"

810@ NEXT Z

8118 PRINT THRE 6; " 1234567
8120 PRINT TRB 6; " e
8125 IF COMP=7 THEN PRINT AT 0,0

;"I WINT; END

8126 IF HUNM=7 THEN FRINT AT 8,08,
"YOU WIN® END

8513©@ RETURN

8998 SToP

Program Three: a central part of our checkers game! This little routine
prints out the board and the position of all of the pieces. Don't forget to
add on line 30 before you try to run this section/

7000 REM *s#PLAYER HMOUE*x#*
7818 PRINT RT 19,8, "ENTER YOUR M

OUE RAS """ 3344"°

7828 INPUT A%

7030 IF LEN R%<(>4 THEN GOTO 7220
7840 PRINT AT 19,0,

7858 LET A=UAL A$i(l1 TODO 2}

786@ LET B=URL R%$(3 TO 4)

7870 LET R(BI =R (A

78880 LET RHI(R) =E

7898 IF ABS (A-B) »11 THEN LET RA(

(RA+EB) 72) =E
718@ IF HBS
H=HUM+1
792@ RETURN

(A-B) >11 THEN LET HU

Program Four: the easiest of all the subroutines employed in the game js
that to make and record your move, ie. the “human’ move. You must
add line 40 to Program One in order to utilise the routine in the game

50080 REM #+:COMPUTER HMOUE=*=*

&E01®@ FOR Z=88 TO 11 STEFP -1

6020 IF RA(Z)Y=C THEN GOTO &050
Ea3e NEXT Z

5848 GOTO 6200

&858 LET ¥=-11

6055 IF Z2+4¥Y 85 OR Z+Y <11 OR 2Z2+2%
Y88 OR Z+232Y 11 THEN GOTO 6870
6066 IF RA(Z+Y1=H AND A(Z+2sY) =E
THEN GOTO &100

EB70 LET ¥Y==-9%(Y==11) 492 (Y ==9) +1
12 Il =9)+(¥Y=188)

6080 IF Y <>® THEN GOTO 50SS

5885 HNEXT Z

6090 GOTD 6206

5108 LET RI(Z) =E

5110 LET RA{Z+Y) =E

5128 LET RAR(Z+2+Y) =C

6138 LET COMFP=COMP+1

514@ RETURN

Program Five: after adding on kne 60 as outlined in the text, you are
ready to give the ZX intelligence! This pragram allows your computer ta
work out possible ‘captures’ and action them

L A T L e T T R e e e e
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numbers of the squares which
will be assigned. H$ holds the
starting human squares, C$ the
starting computer squares, B%,
the empty or 'black’ squares
(they are white on our number-
ing diagram, but are black here
to give a good appearance
when the game is underway),
and E$ for squares which will
be empty at the start of the
game, but which will be used
for playing on once the game
gets underway.

The first routine after the
‘data’ statements, lines 9050,
9060and 9070, give a value of
9 to all squares. This value will
later serve as an indication of
‘off the board’. The lines from
9080 to 9100 give the values
which will be assigned to the
other squares. The variables are
given names to make it easy to
keep track of them during the
game — H for human's piece, C
for the computer’'s, E for an
empty square and B for a black
one.

Having run program two we
need to check that it is working
correctly, by printing out the
board and seeing it is correct.
Note that the RETURN line is
numbered 9500 to give as
much room as needed for work-
ing. Enter your program up to
the end of program two, and
make sure it runs through
without a hitch. The code
9/8990 shows it is working
perfectly. We will put the
subroutine to print the board
starting from line B0O00. Add

30 GOSUB BOOO, and then add
program three, and run the
whaole program again.

If all goes well, a complete
board, set up for CORMER
CHECKERS, should appear.
Once it has land it is very pleas-
ing to see the board on the
screen as it looks far stronger
than the printout would sug-
gest), add 8130 RETURN, and
you're ready to add the next
part of the game.

Human Mover

The human moves are the
simplest to program. In
essence, all we need is an input
to take the square the human is
moving from, an input for the
square the human is moving to,
and a means of turning the
‘square from’ blank (E) and the
‘squara to’ into a human square
{H}. It is also useful to check
that the human is not cheating,
and thare will have to be some
mechanism for ‘erasing’ pieces
which the computer has
jumped over, but — for now -
let's just arrange for a simple,
non-capture move. We'll start
the PLAYER MOVE subroutine
at line 7000. Add 40 GOSUB
7000, 50 GOsSUB 8000, then
enter program four,

Run this, and enter your
move as suggested as 3344 —
that is, two numbers. If all is
well, you'll see the “'"H"" mova
from square 33 to square 44,
The program will keep cycling
in its presant form. Try moving
a few other pieces, even com-
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puter pieces. You'll see there is
one check, line 7030, to make
sura the move consists of four
numbers.

This program includes a line
to remove & piece which has
been captured.- Loock at our
master numbered board. If the
plavar movas from 42 to 64,
and there is a computer piece
on 53, the piece on 53 must be
removed. Fifty-three is half of
42 plus 64, which gives us an
easy way of finding out which
plece to ‘delete’. Try out some
‘captures’, making sure the

captured piece vanishes, and
the human score is in-
cremented.

Once you're happy with
this, we start the biggest task
of all, adding ‘computer in-
telligence’. We'll start the com-
puter’s thinking subroutine at
line 6000, so add 60 GOSUB
6000.

Computer Mover

Let's think about how the com-
puter can be ‘taught to play’. It
must first scan the board,

——
g u

d !‘.‘.r
H -

l! 'J-:t:

square by square, looking for
any and all possible captures,
s0 obviously it needs a loop of
some kind. Look at lines 6010
to 6040 in program five. Thay
go through the board, square by
sqguare, looking for a peice and
once one is found, goes to line
6060 to find out what to do
with that piece. The relation-
ship between the squares on
the board is plus eleven and
minus eleven, plus nine and
minus nine., The computer
knows that if a human piece is
on, say, a square eleven more

than it is, and the square
beyone that {its square number
plus two times eleven) is emp-
ty, it can capture by jumping in-
to the empty square. Add the
lines between 6000 and 6200
(program five) and set up a cap-
ture or two for the computer, by
moving soma of your piacas in-
to danger. It is fascinating (and
quite pleasing) to see the com-
puter finding possible captures,
and making them. Random
moves are the next thing we
should implament.

We add the lines from 6200

...lllI*I-.IIIIIIIllllllllllllIIIllIlllllllllllllllllllllllllllllllllllllllllllllllllllllllllI-lll.ll.l.lllll.....ll.......l-.l
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_

onwards (program six) to
achieva this. There are a
number of things we need todo
for ‘intelligent’ (ie. non
sacrifice) moves: find a piece
{line 6230) and then check
around this piece (from line
6260) to make sure that we are
not moving the piece into a
potential capture situation. If,
after 200 squares have been
chosen in this way, no move
can be found, the computer
goes to 6500 and choses 200
more sguaras, this time not
checking to see if it is moving
into danger. |f no moves can be

found, it goes to line 6500 and
concedes defeat. Following
through the possible moves will
show you how this (somewhat
complex) routine works,

Finally, add the remaining
lines for the main loop (program
seven), which keeps the whole
song and dance underway. The
game continues until one of the
player’'s manages to capture
seven of the opponent's
pigces

There is quite a bit you can
do to improve this game, in
cluding speeding it up by ensur-
ing that when it picks squares

at random it doas not select the
same one more than once in any
particular move. Also, the prin
ting of the board (especially the
numbers down the left hand
side of the board) slows the
game down. You may well be
ablve to improve this

Tha final page of this article
shows some stages in a typical
game against this program.

In the next issue of ZX Com
puting, Tim Hartnell will loak at
a8 way of modifying this pro-
gram to get a display which fills
the entire screen including play-

ing pieces which you define
voursell. As well, he will show
how ‘Corner Chekcers’ can
easily be changed into ‘Spanish
Checkers’. A way to change
the board subroutine so only
the moved piece is reprinted
will also be discussed.

Tim Hartnell is particularly
interested fn examining wvaria
tions of the program given in
this article, and in looking at
programs derived from it. The
best ideas (send complete
description, and printer listing
please) will be used in the next
bumper issue of ZX Computing

- AW O W
" - P @ " R P e — -

-Ir—l—i_l#-—-'_I__——"

5200 REHM +NON-CRFTURLEC HOUCs+ 6538 HMEXT G

62186 FOR Z=1 TO 228 6542 PRINT AT @,08, "I COMNCEDE THE
E228 LET kKH=IMT RN 3 ,'-‘-.a +31 GAME"™

6238 IF R iv)=C THEHN C {.—"T\_." 2o 655a@ STOFR

6240 NEXT Z 660@ IF A (K-11)=E THEN LET ¥=-11
62560 GOTO BSOQE 6610 IF Ri(K-=-11)=E THEN GOTDO 6400
6268 LET v=-11 662@ 1IF RIK-9)=E THEN LET Y=-9
8280 IF A(K+Y! =E THENMN GOTO &330 E638 IF RA(K-9}!=E THEN GOTO 6400
290 LET ¥Y=-9%(v¥=-11) +49%(Y=-9) +1 6640 GOTO 6540

1Y =9 +ivy =188 53988 RETURN

E3090 IF Y «:® THEN GOTO &6270 Program Six: when no pieces are being taken, the move

E318 NEXT 7 involved is simpler. It is. however, desirable to have the

6320 GOTO E’_ﬁ,ne computer make a ‘random’ move occasionally so that

68330 IF E+2:Y 88 ORF K+23xY ¢11 THE games are nol predictable and boring' This subrouting

N GOTDO &400 > will throw in an occasional "wild-cat” that just might be

BS540 IF RIK+2:2Y) =H THEN COTO B824 brilliant!

@ - 12 REM CORNER CHECKERS

6352 IF K-23¥Y <11 OR H-2%Y >88 THE 2 GOSUE 9088

N GOTO Gale 5@ GOSUB 5000

B368 IF A(K-23*Y)=H THEN GOTD 624 40 CGOSUB 70QRQ

a S@ GOSUB 5000

6428 LET HIK+Y) =R (K] &0 GOSUEB 5000

641@ LET RiK) =E 20 GOTO 30

5420 RETURN ! Program Seven: after all the additions your introductary

6508 FOR G=1 TO 2o list should look like this. Each GOSUB will shift the ac

65180 LET K=INT I[(RND*781 +11 tion to & different section of the program in turn, pro

6520 IF RiK)=C THEN GOTO G608 ducing a full interactive game

e e e e
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2
So you think yvou'reé smart, ah? Try and
beat the program before you boast too
much! Follow the game through (down
COMPUTER 5> 1 o SLIMEaN - b RN each column in turn) and see if you would
ComMPL - . o el ha_ve done any better than our hapless
aditor wivo, although he got his nos# bt
Iy in front, ended vp wiped out by the ZX!
The compuler move routine is surprisingly
affective in games like this whare the
maoves are strictly imited in ftype and a
fogical approach is best most of the time
Your best chance of victory is fo wait for a
‘mistake’ ie. a bad random move and
then capitalise on it. If the ZX throws in &
genius move instead . . . forget it!

“
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TROUBLE FREE PROGRAMMING FOR ONLY £13-935 wcvar

(+£140 p/p)

WITH THIS BACK-UP RECHARGEABLE BATTERY PACK AND MAINS FILTER
NO MORE PROGRAMME CRASHES DUE TO MAINS FLUCTUATIONS AND TRANSIENTS

I yOu use or programme computers you know the frustration
and probems caused Dy sudaen ar
P'ul.';'l valtage transients. Hours of tedious programming can ba

lost in a fraction

ps in the mains supply or
. 5 %
¥ 8 secong

Here at ADAPTORS AND ELIMINATORS. who are one of

the largest suppliers of mains adaptors o the

e Adar, i - A i vl e P "
QUSIrY, we nave geveloped s rechargabie

and mains lilter

computer

batlery pack

® No more programme crashes due to mains fluctuations

- -1F =T, i 2 = - % -y 5 i - | PP F 5,

L] n ine evenl of a power cut your computer will run 1or up 1o
30 mins, allow ng vyou 1o recor

A vn [ | i
i _1'/..'Il ;.-“-.--_.-'E' me on a

ballery casselle, or print a hard copy on your printer

The batlery pack is also a useful source of 9v power, for
use on radios, tape recorders etc. Use your adaptor to

charge overnight

Operation could not be simpler. Plug the lead from your ZX
adaptor into the socket on the battery pack (male or lfemale are
provided) @ad supplied connact the battery

pack to your ZX computer or Spectrum

POWER BATTERY
SUPPLY PACK |

Than uging the

LXB0
ZX
SPECTRUM

The battery pack then provides instant back up to the adaptor
eaving you to programme without lear of crashes due to the
mains. (Poor mains supplies are responsible for about 90% of
all programming 1aulls

The pack is housed in a smart ABS case and comes complete
with full instructions. No wiring requi UST PLUG IT IN!
We urge you to protect your programmes. Orger now

£13.95 + P/P

PLEASE NOTE: This pack is suitable for all computers using
a 9v supply but you may need to change the plugs

FOr e

FOR TROUBLE-FREE COMPUTING ORDER NOW. MAIL ORDER ONLY
SEND TO:ADAPTORS AND ELIMINATORS LTD, 14 THAMES ST LOUTH LINCOLNSHIRE

PLEASE SUPPLY (Qty) Rechargeable Battery Packs at £13-95 + £1-40p/p
~ ADDRESS

NAME

TOTAL

ALLOW 28 DAYS FOR DELIVERY. MONEY BACK GUARANTEE IF NOT ENTIRELY SATISFIED

'NEWSOFT PRODUCTS

ZX-81 AND SPECTRUM SOFTWARE
SECTION | GAMES

HDULETTE ZX-81 and SPECTRUM £4.95

i fi G gt rable AAM One play t i -'in-m
AND SPECTRUM ROULETTE CAN BE USED TO TEST ANY SYSTEM BEFORE
YOU RISK REAL MOMNEY
TIME BANDITS ZX81 and SPECTRUM £4.95

RAMPAGE 7X81 and SPECTRUM £4.95

SECRET VALLEY ZxB1 and Spi £4.95

THE GREAT WESTERN ZX81 and SPECTRUM £4.95

All programs reguire 16K minimum RAM. Prices include postage eic
Full instructions supplied

P. F. L.

HIGH QUALITY PROGRAMS TO HELP
YOUR CHILD LEARN

PFL currently 1esting a new senes al egucational software an
the first programs a avalable lor sale r d
AT Sincla T ( iters. Tr software [ a
L i Y F ot {0 e f e 1 an A [ A OE
" S n an a 11 tha | VI
roal - | 11
Heamng arna .'-‘L'- )
(&) 161 i
E """ i rar 1 f t i1l gesigne l.‘i'_l -.I;.IC-I T
B[ i a writle Y na
Jre S e 0 egd that I ams rea
3 ] 1] r ¥ 1l ] i s
acads P T will b 1 A
leachers for al, advanced a al tra |
this Bt ) o rar |
L_'.‘ n entry i Inal
[ [ { &b : i ln] fIF | o =1 i i

W Ir 1P ACT r ieray I
dan n it L {

PROGRAMS FOR LEARNING,
Dept. ZX,
4 Stanley Road,
East Sheen,
London SW14 7DZ.

Tel: 01-878 6498
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Tim Hartnell's previous books have been warmly welcomed by the computer press

“, .. This is undoubtedly the book to read . . .” Personal Computer World
“. .. A book to be recommended . . .”Computing Today

: The book
: you’ve been
” waiting for!

= This is a book that will allow you to make
the most of the ZX Spectrum — a book
that will lead to you 'expert programmer
status within weeks

There are two major sections — the
first for those who have no previous
experience of computer programming,
and the second containing advanced
material for really powerful
programming. All sections of the bock
make good use of the full eight colours,
sound generation and high-resolution
graphics. You're also shown how to
make the most of Sinclair BASIC
features such as DEF FN, SCREENS,
MERGE and FLASH

J L

The ZX Printer

All program listings are dumped
direct from the ZX Spectrum, so all
programs are guaranteed to run

Interface
Publications

The Microdrive
An appendix to this book details tha

Key features of ‘Programming

Your ZX Spectrum’

@ Using the colour effectively —
BRIGHT, FLASH, INVERSE and

commands needed to use your ZX
Spectrum with the Microdrive
microfloppy so you'll be ready when it
comes on the market,

The UK’s leading

more
® Sound — there's more to the BEEP

publisher of

than meets the ear proven

® Finding your way around the Interface, !
keyboard, the use of every keyword, Dept. ZC m ICI'OCO""I p I..lt&l'
command and function. 44-46 Earls Court Road,

@ High resolution graphics — how to London, W8 BEJ bOOKS

use them for stunning displays. how

to create your own version of the

famous arcade game ‘Pacman’ with

user-defined graphics

1 ® The ZX Spectrum has the full ASC11
character set and this book includes
a word processor program to make
best use of it.

® The Spectrum LOAD and SAVE is
highly reliable, and the MERGE and

Intertace, 4448 Earis Court Rosa, Londonwa ey | ) Mastering Machine

ettt Code on ZX81 = £7.50

() 20 Simple Electronic
Projects ZX81- £6.45

( ) Programming Your
ZX Spectrum - £6.95

( ) Sixty Games and
Applications for

Total enciosed ©

T T

VERIFY features increase its the Spectrum- £5.95 Nine
flexibility. Programming Your ZX . :
Spectrum outlines simple ways to () G?tﬁ'"g Acg”g'"?d% Agoress
ensure you never lose a program, With Your ZX81 £5.
e T o T T e ———
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R R R Software

Hit the deck

John Butler and Dave Groombridge have written this
program in which you have to try and land a plane on an
aircraft carrier, during a particuarly violent wind.

The screen display shows an
aeroplane in the top left hand
corner, with the sea at the bo!
tom, and an aircraft carrier lan
ding platform in the right hanc
corner

The idea is to land your ZX80
agircraft onto the carrier’'s deck
taking note of the very gusty
wind conditions given to you by
the carner’s air traffic control

These reports are given by 2
readout at the bottom of the
screen, showing either 'E
WIND® (easterly), ‘W WIND
(weasterly), or ‘NIL WIND'

If a westerly wind is prevail-=
ing, you will have to enter less

| power (power values are zero
|  to 200), and the opposite for an
easterly wind, when you'll need

| to enter more power. As a hint 1
| the ideal landing speed (power |,
| input) is around 80 knots.

If vou are too f'lg__lh and unfoi-
tunately overshoot, press any
key to start your approach
again

This program fits a 1K 2ZX80

150 DIM A(17 190 NEXT X

160 FORI=0TO 17 200 PRINT

170 PRINT I, 210 IFD>3 THEN GOSUB V

180 INPUT X 220 IFD>2 THEN GOSUB V

190 LET Alll=X 230 IFD>1 THEN GOSUB V

200 PRINT Al 240 NEXTI

240 NEXT | 245 IFD=4 ANDK =4 THEN GOTO 900
250 LETF=K

PRESS RUN AND ENTER NEW LINE 260 IFF=3 THEN GOTO 310

(This will produce 0 in the top left hand corner of the screen. Enter 270 LETF=F-1
the following values in turn, pressing NEW LINE between each 2B0 IFK=4 ANDD=4 THEN GOTO 520

value.) 290 PRINT
03,5 134,4,7,0,128,133,132,128,130,0,0,3,133,0, 300 GOTO 280
5 310 FORZ=0T0O 13
PRESS NEW LINE 320 PRINT “‘ishift A shift T)*"
(The above lines will be over-written in the following listing:) 330 NEXT Z
340 PRINT ““{shift S four times)
10 LET V=700 350 LET W=RND (30)-RND (30)
20 LET L=2000 360 IFW=0 THEN PRINT “W WIND ""W:rtsssap\WwR 0 TO
30 LETK=L/100 2007
40 LETD=1 370 IFW<0O THEN PRINT “'E WIND
50 CLS W (2TWE =1 PWROTO 2007
60 IFK< 3 THEN GOTO 550 380 IFW=0THEN PRINT “NIL WIND*®***"**"* PWROTO
70 IFD=4 AND K =>4 THEN PRINT "OVER-SHOOT" 2007
BO LET J=20 390 FORP=0TO 200
90 PRINT 400 INPUTP
100 IFJ=K THEN GOTO 130 410 LETP=P+W
110 LET J=J-1 420 IFP<70 THEN GOTO 440
120 GOTO 90 430 LETD=D+1
130 IFD=>3 THEN GOSUB V 440 LETA=22
140 IFD>2 THEN GOSUB V 450 LETQ=P
150 IFD>1 THEN GOSUB V 460 LETQ=Q-10
160 FORI=0TO 2 470 IFQ<0 THEN GOTO 500
170 FORX=0TO5 480 LETA=A-2
189 PRINT CHRS (A(X + 6*1) 490 GOTO 460

_
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X80

Software RSy S R
500 LETK=K-A 710 RETURN
510 GOTO 50 900 INPUT HS
520 PRINT *‘(shift S six times)’ 910 IFHS$="""THEN GOTO 1
530 PRINT “"LAMNDED"":
540 STOP DO NOT PRESS RUN! (This will clear all the variables)
550 PRINT "CRASHED" GO TO 1 NEW LINE
700 PRINT.:

% N e L) B — O LD
[=lalalslalals]s

LET Al1)=20186

LET A{21= A1)

LET A(3)=32766

LET Al4)=32638

LET A(5) = Al3)

LET AIB)=Al1)

LET Al7)1=Al1)

FORB-1TO 7
LETC=2"*(2*IE-B)-1)
FORD=1TO 7

LET E= (AID) AND (3*C))
IFE=C*3 THEN PRINT ** (shift A) *
IFE=2*C THEN PRINT O * *";
IFE=0 THEN PRINT ** ** **:
NEXT D

PRINT

PRINT

NEXT B

FORB=1T0Q 7

IFB=4 THEN GOTO 240

IF NOT (A(B) AND 10922) =0 THEN GOTO 280
GOTO 250

IF NOT AIBI=21972 THEN GOTO 280

NEXT B

PRINT ** YOU WIN ™

X COMPUTING OCT/NOV 1982
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Havant, Hants, is the haunt of
Michael Whitcombe, whera his
N ZXB0 has cooked up this pro-

gram for the game of peg
L solitaire.

Fitting an unexpanded
ZX80, the program holds the
board as an array of seven
elements, with each board posi
tion defined by two bits
Therefore, each array element
defines a row of the board

270
280
280
300
310
320
330
340

STOP

INPUT B
IFB=>75 0R B+
PRINTB, " TO"
INPUT D

13 THEN

IF NOT (ABSIB
470

LETC=8/10
LET E=D/10
LET F=(C+E)/2

350
360
370
380
380
400
410

LETB=2""((B
LETD=2**{(D-10"E) +
IF NOT (AIC) AND B)
OR NOT (A(F) ANDG) =0

420 LET A(C)=AIC)-B
430 LET A(E)=AIE)+D
440 LET AlFI=AIF) -G
450 CLS

460 GOTO 90

470 CLS

480 PRINT "INVALID"
490 GOTO 90

R e TR

W WS W . -
I-;.ﬁnu!-‘.“."‘

5 . R,
i WL W e e

The first digit defines the ver-
tical column (1-7), numbering
from left to right, and the se
cond digit defines the row
(1-7). counting from the bot-
tom to the top.

The first move will always
therefore be 44. The program
tests for the end of the game,
although it cannot detect a
stale-mate position.

PRINT * YOU MOVE FROM * *';

GOTO 290

IFD>75 ORD<13 THEN GOTO 320
-D)=2 OR ABS(B-D)

20) THEN GOTO

LETG=2""{(B+D-20"F)1-1)
10°C*2-1)

2-1)

B OR NOT (AJIE) AND 3*D)=2D

THEN GOTO 470




The high-speed arcade
game. Easily the fastest
available. 32 zones,
thrust and altitude
controls.

ONLY £3.95

Other great ZX games and add-ons

from Mikro-Gen:
Space Invaders

the best you can get, with
ever-increasing rate of play

Lets you
joysticks to

appiications, easy (o

Breakout and it

from
MIKHU L EN Ee

A/D Converter Board
onnect ana -'_":;'_lr'-'
the ZX81 digital
othear
connect-

nputs Suitable for many

improves RAM pack
with seven bat angles t0 make stability
t really difficult ONLY £18.50
Bomber Joysticks
positively addictive -annect via our A/D Board

Makes your

ZX Chess

-"'!I.E'.'I afrua
['.l'-:1:}'."ll"|'lf|'l|'!|.'.|31' games

8 orepna and still the bast' machine
Sorcerer's Castle ONLY £9.50 EACH
0

takes you into a world of Disassembler/Monitor

magical adventure An absolute must when
Iearmng ma hifig code -
lets you enter and run y
own code

E:i Eﬁ uuh 111 Chess £6.50) DNLY £3.95

W 1 I-:' -i: O .

Harks R

rescant Brackne

T "y
el Bracknell (034427317

58
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ZX81 & 16K

THE TOMB OF

DRACULA!
8D HORROR aovenrure cane;

Occupying over 132 K of memory, a superb 3D graphics
adventure game for the ZX81 with 16K RAM, for only
£3.95! Enter Dracula’s tomb at 30 minutes to sunsent

wander through the tomb's pre-mapped 300 vaults
in search of the fabled Vampire's Treasure pick up
valuable silver stakes and use them to defend yvourself
against the lurking horrors ghouls, zombies, pits of
primaeval shime See them all on the ZX81's plan of
the tomb when it will let you! Take a chance on a
Mystery Vault it vour dara! And all the time the
minutes are ticking by to sunset when Dracula rises
from his coffin and comes after you! EaCH of the
infinite levels of the tomb has its own 300 vaults go
as deep as you like, the Prince of Darnkess will seek you
out in his blood-lust! WARNING: people of an
axceptionally nervous disposition should play this game
only during the hours -of daylight! Special facility
enables a game in progress to be saved on tape so you
can continue It whenever your choose

Price of only £3.95 includes ready-to-load cassette with
library case and inlay, full instructions, postage and
packing. Order today! Money refunded if not delighted!
Send cash, P.0O. or cheque to

MOVIEDROME VIDEQ DEPT. ZC1
19 Leighton Avenue, Pinner, HAS 3BW

sSpectrum workstation

E16 00

;:.'_-1..'!':"'

Extras
On 1011 89 “”ié
.h.llu:l'l' b-‘rl_"' ‘:rl A
wfﬂ-!"

m(_‘}_ﬁﬁ ISR

Following the success of our ZX81plinth we have introduced a
workstation for the Spectrum. This stylish ABS plinth raises and
tilts the TV for better viewing whilst angling the Spectrum and
making typing easier. The PSU is hidden underneath, the printer
and cassette may still be used, and a matching, stackable unit for
Microdrives will be available

Peter Furlong Products, Unit 8. South Coast Road Industrial Estate

Peracehaven, Susseox BND BNA, Tel (O794) BIG3T
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Hardware

Getting a littie joy

Jeremy Ruston takes a firmgripona
Microgen joystick. . . and likes

what he finds.

The Microgen joystick system
costs £19.80 for the controller
board, and £9.60 for each
joystick a maximum of two
can be attached

The controller board fits bet-
ween the ZX81 edge connector
and the 16K RAM pack. This ar-
rangement may look a little un
wieldy, but | am assured that
due to the fact that the RAM
pack is now hanging at a slightly
different angle, it is fully sup-
ported by the table, which ap
parently clears up the lingering
problems with the pack.

The side of the board, which
15 not cased, has two sockets for
the two possible joysticks. The
standard of construction of the
board is wvery high, although
sockets have not been used for
the nine integrated circuits
which if anything makes the
connections more reliable
Besides the ICs, there are 20 or
80 discrete components, and a
potentiometer on the board. The
potentiometer is used to adjust
the range of values generated by
the joystick. This only needs to
be done once, and Microgen
supply a short program to assist
in setting this potentiometer

Making up for X

The joysticks themselves
are made by Radio Shack (Tan
dy), and look rather like a RAM
pack with a pencil sticking
through it. The stick itself does
not return to the central position
when it is released, but it's very
subjective if you like it to or not.

The cable supplied is good
and long, so even if your ZX81 is
forced to sit within two feet of
your TV by Sinclair’'s idea of ar
serial lead, you can play games
from a decent distance, in com-
fort.

So much for the hardware,
but what of the software? All
data transfers between the
computer and the joysticks are
made by PEEKing and POKEing

to and from location 16000
(decimal). Before reading data
from the joystick it is necessary
to POKE a number to the loca
tion, to specify whether you
wish to read Joystick 1 or 2, and
whether you wish to read the X
or ¥ values. That is basically all
there is to using them, except
that if a value greater than 128
is read, the 'fire’ button (provid-
ed on each stick) is being press
ed. | found it very easy Lo write

simple programs using these
devices, even in machine code,
and any game written in BASIC
should be easy to convert

In Conclusion

Tosum up, | feel these make
interesting peripherals for the
ZX81 (and probably ZX80) en
thusiast, but — and it's a big but

the system does come out to
be expensive, in relation to a
ZXB1 in kit form.

Thoroughly recommended

As a postscript, I've just
heard that the Microgen boffins
are developing a range of quality
games (about a fiver a cassette)
to use the joystick, including
Space Invaders. | was supplied
with a maze game, which thay
at Microgen called 'a side-B
game’, which was fairly im-
pressive

Many thanks to Microgen for the
review Joysticks

ZX COMPUTING OCT/NOV 1982
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Software

A test of skil

S BEVORNS PREGrano prix P 3
@ R = GRAMD ; x
ROGRAM Ea- Jim Archer of Frimiey,
28 PRINT .ﬁa,”HEET;Eilhaa E E E
E"; TAB 13, "A " 3; "Z X G s y t Y 2
ErAl"E s Greel (I0E.23: 7 Y, SUITEY, puts you in com
S N, H 0 BR ! CELER =™
ﬁNE‘E PRINT ,, " "WUARNING FPRESSING mand OF vour zx81 In a
. o 1 a"e T T =T Ao -
Sepes on nEre s BERLETAR THE - ywell written GRAND PRIX
_\ F_*E?I_I*-r"" ; "THOW MRANY LAPS? *;
i8 LET L=I' program.
=0 PRINT L1
sS4 "IM As(20,32) This is a game of skill, combining 10 seconds.
_ﬁ..:'f — 5; - E5%(20,80) steering, braking and ac- There is a PAUSE statement
;_,1 .._L."_::' = =3 celerating around a rather com- within the main loop which is
E:"é .1-‘:;: —~ 1eea plex race track related to the current speed, so
&8 ,_..‘f.' L e The car is steered intoastar- the program does actually get
>0 FOR :EI‘* =a ting speed of 40 mph from faster as your speed goes up
50 LF. - = 1 ' e which you can accelerateuptoa At the final lap, the average
E; E “ N v S S T . i maximum of 200 mph, butitis time/lap is given in minutes and
- 2@ I E$(X.,2Z THEN G070 14 quite difficult to complete the seconds and the driver is graded
129@ LET Y=UAL B$(X,Z TO T+1) course at this speed without between ' A’ and''F'". Onlythe
11@ PRINT AT X,¥Y-1;"s" crashing at least once, and best can attain an ""A" the
11E LET AfiIX,¥Y)I="s" every crash costs you an extra “'CONCEIT" grade
120 LET Z=Z4+08
150 GOTOD SO
148 MNEXT X
168 LET =@ .
165 ET T=©
i7v@ LET uU=186
175 ET AS(id 28) =" -
18@ SO "
1980 LET X=14 |
2900 LET vY=D285
21@ PRINT AT X,¥Y-1;"HE"
220 PRINT AT ©,0; "RERADY.
23 FOR U=1 TO 3 - ,
‘d PRINT &4-U; "..";
5 PAUSE S0
= NEXT U
& FRINT AT @,08,; "SPEELD: O TI
ME: LAP: 1™
Y 4 LET Fg='"X"
5
S
@
1
=
2
&
2
=2
=2
2
L
=

() G = 0 w0 00 G 01 6D ) G G RO PO RO RO 10 P 10
ne :0-1NFONOREeMGERNEAEEE

PRINT AT X,Y-1; *
: IF A$(X ) ¢ 3 “ THEN GOSUB
& LET T=T+1+U,100

PAUSE U

LET S=2«({(108 -4

PRINT AT ©,6;5; ;AT ©@,16
#

IF INKEYS$="" THEN GOTO 5906

IF INKEY $="M" OR INKEYg="N"
THEN GOTO 14080
340 LET F$=INKEYS
35@ GOTO 260
998 STOF
299 REM COURSE DATH
108 LET Bf(l)="12131415"
1010 LET Bs$(2)="101118252627
1920 LET BS$(3) ="0705081314172428 §
%gge LET B$(4)="0611121518222326
1040 LET B$(S) = CSO8R0 T .
gL R % 040SO8P21016123206
1059 LET Bs(6) ="0203071723242831 |
1060 LET BS$(Ti="0105061519202122 .

2931"
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Software

o nerves!?

1278 LET EBEf(5)1="0104121314151629
37

19080 LIST BsS$(2)="028411172932"
1280 LET BS5(10) ="020508509160811131
115183832"

l%@ﬁ LET B$(11) ="@030507131618305
1113 LET Bg(iz21="05305070516011121
ElElEEﬂElEEEBE&EEEET?283332‘
1128 LET B$(13)="0630E56710141619Z2
Q38d32"

1138 LET B%$(l4) ="020506101416171
SB212222242526272393536352"

1%4@ LET EsS$(iS)1="010407081814262
72893032

1150 LET B%$(16) ="P103P61901516171
3189222324 252627293032"

1160 LET B$i(17)="01040606809212953
psa™

1170 LET EBE$(i15)="0Z205060621235242
s2e2728293032"

1188 LET Bsil19) ="203082132"

1190 LET B (20) ="040506072223242
5262728283031

1195 RETURM

1300 LET I=(F$="Z2Z2") +(Fs="X")1+(F%
=2"C") - (F$="0") —(F$="U") -(F$="E")
151@ LET J=(F$="E") +(F$="D") +(F$%
=z"C") = (F$="0") ={(F$="A") - (F$H="2Z")
15328 IF F$<:"" AMND U=100 THEN LE
T U=8S82

1330 IF I=0 AMD J=0 THEN LET =1
.

1348 RETURN

1400 IF INKEY §="M" AND U>=20 THE
N LET U=U-208
1410 IF INKEY §="N" AND U¢=50 THE
N LET U=U+20
1430 GOTO 290

1500 IF AsS(X,Yi="=-" THEN GOTD 1&
2@

1505 LET U=160

1510 LET T=T+1@

1515 IF S=0 THEN RETURN
1520 PRINT AT 21,5,
1530 PRUSE &0

15490 PRINT AT 21,5;"
1550 LET Fg=""

1560 LET S5=0

15§70 LET I=09

e
oo
wum
1o
)
m
|
C
Fi
p

1600 IF S=0 THEN RETURN

1605 LET L=L+1

1807 IF L:L1 THEN GOTO 163@

15610 PRINT AT 0,27, L

1620 RETURN

1530 LET T=T.L1

1655 LET M=IMT (T -50]

1640 LET S=INT (T-GO#M+.5]

1850 PRINT AT 2i .0, "AV. LAP: "; M;
16680 IF S<¢<10 THEN PRINT "@";
1670 PRINT S:" MINMN:GRADE *;

1660 IF T (=165 THEN PRINT “A-CON
CEIT"

1698 IF 7T 10t D T =125 THEN PR
INT “B - FAST

1700 IF T3>135 AND T (=175 THEN PR
INT "C-AUVERAGE'’

1710 IF T»>175 AND T (=200 THEN PR
INT "D -MEDIOCRE :
1720 IF T +200 GND T (=225 THEN PR
INT “"E - SLOW"

1730 IF T 225 THEN PRINT “"F - SN
axL"

1750 sSTOP
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Software

Wwant to know what day itis? Jug‘.t _geq_: out your
Z2X81, fiddle with the 16K pack till it sits in place,
connect up your recorder, wait a week or two

while this program loads .

The program is designed to print
out the calendar of any specified
year, accurately and neatly, or
glse just a particular month of in-
terest, or alternatively to state
on which day of the week any
date falls

It will work for any date after
1752 (when 11 days were add
ed to correct the Roman Calen-
dar)

This program will be
especially pleasing to people
with a line printer to pnnt out a
wall calendar. Just use COPY
for each month displayed

CALENDAR was also written by Jim
Archer

= REM “"CRLEMNDER®
7 PRINT TRE 1@, "ZRALEHHDEFR AT
= ,00;
1@ PR INT "FOR A YESRS '-.-“L"‘;.._"'.__:r
FRESS Y ,","FOR JUST ONE MONTH T
RESS M,"”,"0OR TO FINCD DAY OF wEL-
PRESS D.°
158 LET S=1582Z2 . -
20 IF IMNRKEY $ : oToh =20
28 LET WUs=INKEY S
27 PRINT
30 IF Us="¥Y" THEN GOTODO 5@
35 IF uWUsg="M" THEN GOTO 1500
4@ IF Wis="0" THEM GOTO So&
45 PRINT g EEG YOUR FRRDONT
46 PRUSE 30
48 GOTO PB
58 PRINT YEAR OF CRLENCERT"
55 LET R=0
&6 INPUT S
6565 GOSUE 1000
&5 FRST
780 LET HMs="JANUARY : S1FESRUARY :
2B6MARCH: S1HPRIL aﬂlH:.SldUHE'SBd
ULY : S1AUGUST : S1SEPTEMBER: S@OCTOB
ER: 31NOUEMBER : SODECEMBER: 51"
75 LET J=0
86 FOR P=1 TG 12
=10 LET Nij :
T =)+
1%3 &F M&(J)=":" THEN GOTO 140
128 LET HNS=N$+MS ()
1360 GOTD 16060
148 LET 1=URL (MgiJ+l TO J+2))
150 LET J=J+Z=
160 IF P=2 AND S5.4=INT (5-4) 8N
D (NOT S7100=INT (S/100) OR 540

62

B=INT

iz
300
1854
165
166
167
170
is6
185
19
S
200
205
207
208
21@

220
230
235
THEN
240

. .and there you are.
1982 Desk Calendar

(S,4001) )
IF Ug="HM"

CLS

IF LEN N$:4 THEN PRINT ™
PRINT * Vo
GOSUS 1eT0
PRINT TRE 11, N%
PRINT
GOSUE 1850

PRINT *© ™ T iJ L F F

&
PRINT
LET D=2
LET B=56-09

THEN LET 0O0=29
AMD P<R THEN GOTO

IF BE=7 THEN LET B=0

PRINT TRAE (43E+1)

PRINT  *;

LET D=D+1

IF P=12 AND (D=25 OR D=285)
GOTO 354©@

PRINT D;

LET C D-0+4 S
T C. -—;HT (C-73 THEN GOSUE
IF 0<9 THEN PRINT

IF D<O THEN GOTO 220

sSTOP

LET U=(35+0-0) -7

LET @=INT (W7-(INT W) £27+.1)
IF Q=0 THEN LET Q=7

NEXT P

sLOowW

GOTO 9999
IF D=25 THEMN FPRINT
IF O=26 THEN PRINT
GoTD 259

"W
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780 PRINT JURE PULLING MY LEG 1040 RETURN
ro "y NOW PUT IN A REAL DATE™ 1650 PRINT
S08 FRINT DATET ' 106@ PRINT
810 IMNPUT U 18780 RETURN
615 PRINT U 1100 IF P«3 THEN GOTO 1180
' 528 PRINT "MONTHT (NUMEBEER) ', 1118 IF P=3 0OR P=11 THEN LET Q=8
530 INPUT P -4 _
835 PRIMT P 1128 IF P=4 OR P=7 THEN LET 0=0+
8§37 I P«<1 OR FP>12 OR U<l OR U> 1
31 OR 2<:INT P THEN GOTO 750 1130 IF FP=5 THEN LET G0=0+E
- 4@ PRINT “"YEARRT “; 1140 IF P=6 THEN LET 0=0+3
658 InNPUT s 1150 IF P=5 THEMN LE D=0+5
855 PRINT 5 1160 IF P=9 OR P=12 THEN LET O=
860 GCSUB 1000 +a
E70 GOSUE 1150 }ggg IF S/4=INT (S5-4) THEN GOTO
860 LET T=U+8-0 L=
S590C E'1 =2 INT (T-7%» T T/7) 4. 1180 IF P=2 THEN LET 0=0+4
9@ LET Y=I ‘ INT (T/2) 4.2 1760 IF ©>7 THEN LET Go0. 7
300 LET MS="3UNDRY MONCARY T 1185 RETURN
JESDAY HEDNESDAYTHURSEAY FRIDAY 1260 LET d=@-
SATURDAY ™ 121 GOTO 1126
310 LET A=9:sv+1 1492 PRINT ,,"THE NUMBER OF A MON
920 LET Z$=MS$ (A TO g+8) ™ PLERASE™
IE 225 GOSUB 105© 15686 FPRINT “"MONTH TO BF PRINTEDI(
930 PRINT " “,U;"“=";P;"=";8;" NUMBER)? ";
IRS A L - 1510 INPUT P
335 GOSUB 1656 1518 PRINT P .
940 PRINT i MORE**™ éﬁl? IF P«<1 OF F- L= UF IMT P
950 INPUT Ws HEN GOTO 1430
1) AB0 IF WE="% THEN GOTO 508 15280 PRINT “OF THE ERAF
970 GOTO 99e4 LS3@ IHNPUT S
1000 LET W=5-2001 1535 PRINT S
181@ LET X=B-(W+INT (WA 4)-INT (L 1548 GOSUS 16009
Al@0) +INT (W A-408) ) 15868 LET R=F
1020 LET @=INT (X=-72INT (X/7)+.1 1560 GOTO 6&
1030 IF @=0 THEN LET Q=7 1999 STOF
h
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Push your Sinclair tothe limit

ZX81
ARCADE GAVEES ~ " pOVENTURE o

GOBBLEMAN

——<¢0 ESPIONAGE
=T RELEASES ISLAND

MAMTIR RAIDERS -}U

GREAT * e vk sy st b stedier
CHESS - UTILITIES PLANET OF DEATH (Adven!

GAME FOR YOUR ZX81 i FLARRY O RATR At i
OR SPECTRUM"® ; 00, £500
2){ CHESS“ . - SPECBUG - & rac! : INL?AI.’:UF!SE
B isiRSie ts nt gl ig gunganesy iblcian sy . PCOCY INGTNANME ANG SCEOR ATIVE. SN s
n Che £13.95 °© nal £9 9

s IX BUG yC! ! SHIP OF DOOM iadye
ZX CHESS | . L are unavoidasiy dran

eveisofpiay angananaiyssopton Aiavs + OWN_ - ADDITIONAL by b
.US" ZX 1K CHESS COST RAM PACKS “.F?m"

for only £2.95 32K Ram Pach

GALAXIAMNS

”.’:'E'- o0

. chPUTI"G ALWAYS AHEAD WITHZX81/SPECTRUM SOFTWARE
y v 396 JAMES RECKITT AVENUE, E _—

A_J HULL, N. HUMBERSIDE, HUS OJA I===
Great games packs for 16K ZX81 ..

PACK 1

ASTRO-INVADERS

the '1"' air Manual. It containg a wealth of
rograms and explanations of Spectrum BASIC

e etnwpngion coeserbs e Ut reprrie iR i Just look at these features ...
DRthes emanse. [earoRe., Sebneie dne. B ... then look at the price!

engineanng apphcations, and utlity programs

Worth far more than £4.95 @ Supenor machine code programiming
@ Rapid firing with explosive on-screen kill effect

THE EXPLORERS GUIDE TO THE ZX81 @ High-scoring saucers @ 54 aliens @ accelerating attack
Mike Lord's acclaimed book for the ZXB81 @ Destructable defence shields @ On-screen kill count
enthusiast. Includes games, business, enginearing [ 13l gh-Sscore update
and utibly programs for both 1K and 16K @®Fast action space graphics
machines, an introduction 1o Machine Language a8 new dimension in ZX81 value

! st of useful ROM routines. hints & tips Astro-In " . centta frr

T noies nitokns FAKE 2ad A stro-Invaders is yours on cassette for ONLY £3.856 with
3 5 NG il

FOUR BONUS GAMES

ARCADE GRAND-PRIX — drive four levels of machine code skill
PENALTY — defend your goal against the sharp-shooting ZX81
MASTER GOLF — judge shot-strength, angles, bunkers
DI&?’GEJI;P;E;:ACHINE — pius machine code insect fun with SWAT

P _ Baker: 180 pages of immense vi ue te | PACK 2

beginnar and axpert alikes E7.50

4o UK. P 8 P - 80 VAT on books PLANET DEFENDER

Oversenas customars 2dd £1.50 carri age par order

TIMEDATA Ltd. Dept G — blast aliens in planet orbit ...

57 Swallowdals, Basildon, Essex S516 5JG
Tal: (0268) 411125 (Mon-Fri)

@ qQrabtest valus T C smputling
£4 95

@ultra-dynamic machine code action @hostile alien-waves

@ fast responsive controls: ship up/down, thrust. laser-bolt, and
smart bomb ecomprehensive scoring

® explosive graphics axplosive pricel
Planet Defender comes on cassatte for ONLY £3.65 with machine
code STORM-FIGHTERS — combat 5 fleets of swooping aliens
as you blast through space, BREAKOQUT (machine codel — race
against the clock, plus GRAPHIC HANGMAN

18K ZXB1 cassetta packs 1 and 2 are £3.85 each (post free in
U.K.). Fast despatch from

John Prince
29 Brook Avenue, Levenshulme,
Manchester, M.19
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ZX News

The Edinburgh ZX included Logan Software
Computer Show, Haven Hardware, Artic
organised by Gordon Computing, Fuller Micro
Hewit and the Edinburgh  Systems, the local W H Smith
ZX Users Club, was a stare (which did a lot to help
rESDUI‘IdiI‘Iﬂ success. publicise the show, and

Owver 1500 people attended appears a very good force in

¢ one day show, held in the the city for the promotion of
entrance fover to a sports computer use), Richard
stadium, stretched over a Shepherd Software, JRS
quarter of a mile, meaning a Software, Redditch i =SSR .
ng trek was needed to get Electronics, V&H Computer Club membars provided a continuous demonsitration of the capabiities
from one end to the other Services (‘What Can | Do with of the ZX computers at the Edinburgh ZX Computer Show

|

Exhibitors at the fair 1K?') and Video Software Ltd

fan Logan at the show with the
book he wrote with Dr Frank
O 'Hara: "Sinclair ZX81: ROM
Disassembly, Part B’

1

! . T

Alastair Gourlay, author of ‘34

- Amazing Gamas for the TK ZX81"
- cama over from Glasgow for the

day

Show orgamiser. Gordon Hewit

-

Macronics demonstrated their
ZXE81 disc unit

Exhibitors wers strung out afong
tha concourse of a sporis stadium
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ZX News

Picturesque in west
Wycombe have produced
a machine code de-bug
monitor tape known as
the ZX-MC. Designed to
run on the 16K ZX81 it
allows you to enter, run
and de-bug machine
code programs
independently of BASIC
programs.

ZX-MC resides in RAM and
eaves you with 12 % K of
memory to work with. You
can SAVE and LOAD at double
speed any specified area of
free RAM. It meaans you aon 1
have 1o store vour machine
code in ERASE or in REM lines.
ZX-MC is supplied on cassetlte
with a 32 page operating
manual. The manual alone is
superbly done and 15 an object
lesson to other people
producing products for the
IXB1

Picturesque also produce a

Getting
Picturesque

screen kit which thay cal
screen Kit 1 which is a suite
ot machine code routines that
are called fromn BASIC
programs to enhance your

¥You can do
sucn things as drawing a
border or clearing only part of
the screen. [here's a keyboard
scan with flash ng Cursor; you

screen display

can nvert the video of part of
the screen; it'll tell yvou how
much memory is left: there’s a
routine to LOAD any character

to the whole screan or clear
the screen by strolling up
down, left or right. Screen Kit
1 also has a routine to allow
vou to create data liles on
cassaette. It lets you SAVE and
LOAD at double speed just the
basic vanables. Machine Code
L'h' bug r-.1:_1r'||[|_lr anac Sl_f-:trn Kit
1 are available from
Picturasque who are at 6
Corkscrew Hill, West
Wycombe, Kent, BR4 9BB

Vogue cover moded, Australan
Sue Curnier. now heads her own
ZX software company in New
York, Softsync, Inc. Sue was in
London looking for the best of
British software to take back o
the States to self 1o Timex/Sinclair
1000 owners. Among packages
she most admired was Bugbytes
Mazrogs’', and software from
Quicksilva. Softsync’'s address is
P.O. Box 480. Murray Hill
Srarion, New York, NY TOT156,
f212) 685-2080

The Boston-based ZX-support
company. Mindware. has also

been over here several imes
looking for good ZX software and
other products to sell in Armerica
Mindware Inc., can be contracted
at 70 Boston Post Road,
Wayland. Massachusetts, (617
358-7175. Both Mindware and
Softsync are always on the
lookout for good, new products
which support the ZX computers
and would welcome hearing from
you if you have developed
anything interesting. Both
companies are signing rights deals
to distribute the products in
America

Plottar

Some of the highly effective ZX
graphcs suggested by Print 'n

The Plot
Thickens

If you want a simple way
to make your ZX81 or
Spectrum programs
more exciting the
products available from
Print 'n’ Plotter will help
you.

Essentially they sell a pad
called a *‘Print 'n" Plotter
Jotter’” which has a grid of
squares for PRINT AT
locations and much smaller
ones for using the PLOT
commands on the ZXB1. All
yvou do is fill in the squares
with the picture that yvou
finally want to get on to your
screen and then transfer it
across. As their graphics
publication shows, some
remarkably effective displays
can be produced doing this

There is also a Print 'n’
Plotter film designed to be laid
Oover a picture sO you can trace
over a picture before
transferring it 1o the TV

screan. The graphics booklet,
which is available for £1.50
includes comprehensive
instructions for making your
programs look better and a
complete listing for a rather
exciting fruit machine program
called Tutti Fruiti.

The booklet also gives
advice on how to make
programs which include a lot
of numbers in the output more
interesting. A way of scrolling
test graphic displays is given
and suggestions for graphic
tape indexing.

The effectiveness of the
ZX81 for graphic displays is
perhaps best known when it is
used to output to the printer
rather than the TV screen.
There is a very effective
sample of a stuka bomber. The
graphics programming book
and the jotter and film are
available from Print 'n’ Plotter
19 Borough High Street,
London SE1Y
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What

sayin

As can be Ima ined, a
number of ications
in America ave taken
note of the 2X81 and
Clive Sinclair.

In March ‘Fortune’
magazine described Clive as 'a
ghy, baldish, 41 year old,
famous until now as an
glectronics wizard who kept
getting his entreprenaurial
wires crossed .

“Like the hula hoop,
Sinclair's micro marvel,
dubbed the ZX81, was an
instant and overwhelming
success... S0 popular has the
machine proved that it has
spawned over 150 new
businessaes from
manufacturers of add-on
hardware to publishers of fan
magazines and software...”
Nigel Searle, who was head of
Sinclair Research in Boston
Massachusetts, but is now in
charge of the software
division of Sinclair Research in
England, told 'Fortune’
magazine, '‘The Sinclair
p.“enﬂmnnnn 15 10 enter Ir'll;]-!-'-(!
races that are worth winning
but that no one alse even
knew were going on.”’

In May the American
magazine ‘Popular
Computing’, under the
headline ‘Big Power in a Small
Package’ said about the ZX81
"The innards of the ZX81
resemble an electronic
watch... Despite obvious
imitations the Sinclair ZX81 is
well designed, very useful and
@ bargain... Although its
current uses are limited to
learning BASIC and a few
small application programs the
ZBOA microprocessor givas
the Sinclair the ability to
achieve much more. By the
end of the year there may be
moare ZX81"s in the world than
any other computer..."”

**Small size and a low price
do not have to restrict a
computer’s capabilities.”” That
was the headline for a review
of the ZX81 which appeared
in Radio Electronics in April “*It
has always seemed that when
someone said that something
couldn’t be done Sinclair has
set out to do it so it was only
natural that he brought out a

full featured B8 byte micro
computer for under $200..
When you first look at the
ZX81 it looks like a very
modest micro computer... yel
its developer is quick to
defend its capabilities.

When the new version of
the ZXB1 was introduced at a
Boston press conference late
last yvear Sinclair said it was
“"not a reduced support
machine. The language 1t uses
is complete'’. Radio
Electronics concluded: "'In the
final analysis the ZXB1 isa
building block unit. It is
intended to train people who
know little or nothing about
computers, that is all it is
intended to be."’

At the and of last year
‘Business Week " which
described the ZXB1 as a dirt
cheap personal computer, ran
a story on Sinclair under the
headline ‘A British Computer
Hits it Big'. The article quotes
a Benjamin M Rosen, who it
describes as an industry-
watcher, as saying '*'Sinclair's
got a tiger by the tail. It's not a
question of price performance,
it’s only a question of price.
Sinclair has found a segment
of the market that no one else
has found. It seems to be a big
one."”’

Les Soloman, writing in the
March issue of ‘Popular
Electronics’ says: "'We were
surprised at the amount of
computing power that Sinclair
packed into such a small
computar (you can carry this
little wonder in a jacket pocket
without making a bulge). The
BASIC is as good as anything
around in small computers and
has commands that others do
not have.. The 164 page
manual is one of the best we
have seen... There are many
typically British expressions,
but most readers will readily
understand them...

“The Sinclair ZX81 looks
like a winner for those who
want a low cost way to learn
BASIC programming or a
small, inexpensive yet
powerful computer to start out

. The old saw about good
things coming in small
packages is true in the case of
the Sinclair ZX81..."

~

Clive fcan you spot him in the
crowd af the start?] Sinclair was
sponsor of the Cambridge half
marathon during the Cambridge
Festival. Every runner sporfed a
number bearing the magic name.
Chve, a vetaran of several
marathons (including the New
York marathon, twicel ran the full
distance, and arrived af the
finishing line looking kittle the
worse for wear

é;

an interest

The response to this
test-mailing was so good
they decided to offer it
to 2,000,000 of their
card holders.

At the end of last year in
America the American Exprass
Credit Card mailed a selected
number of their card holders
with a catalogue which

included the ZXB81

The response was
immediate and they had
2 .000 orders by noon the first
day after the offer was made.
Margaret Bruzelius, who is the
head of Sinclair's operation in
America, said that since the
offer was made they'd
continued to sell at nearly
2,000 a day



-

ZX News

|-

The £49.95

ZX 81

The ZX81 price has been
EUt, a5 was ExpE:tEI:I,
from £69.95 to E49.95.

As well as the price cut
Chive has decided to push the
£ZX 81 through retail outlets in
addition to W H Smith

Two other retail deals have
bean announced, and
discussions with others are
said to be "at an advanced
stage

Boot and Greens, a
subsidiary of Debenhams, will
sell the ZX81 and the
associated ‘official’ software
and Prism Microcomputers wil

..-""#

sell the Z2X81 as a wholesaler
Tr'[l':ll,ll._il' I‘.ll__]'"l sireet I":J['.'I:'li,,'ll';'}r
'E-\.-’H.II,'I_\;

This means that, for the first
time, the ZXB1 will be treated
like nearly all other computers,
and the numbers in use
{belhieved to be around hall a
milhon) 15 sure 10 swell even
more

The ZX81 is being produced
at a rate of 60,000 a month
It is not clear how many of
those are destined to end up In
America, miraculously
transformed into 2K
Timex/Sinclair 1000s

ointmeant is that the

must be a *1-{'!!":, unit

Government has seen fit to Of course, what a lot of
nsist that schools buy one SChools are ikely 10 do 15, Now

whacking great package (and
not just the humber micro

Sinclair
itself) to qualify for the pound
for-a-pound assistance
offered. When you decide
your primary school is going to
get a Spectrum under the

scheme, as well you have 10
buy: a8 monitor, RS232

interface, custom built tray to
hold the lot and a cassette
recorder, And the Spectrum

After being excluded

from the BBC program

and from the

government's “Let's put

a micro in every

secondary school”

scheme, no one could

have blamed Clive and

his gang for feeling that

someone up there didn't

like them.

Well, at last, someone up
there (Maggie Thatcher, to be
precise) has discovered what
an amiable fellow our Clive is,
and what a splendid computer
he has built

With much pomp, the
Industry Minister, Kenneth
Baker, announced that in a
plan to ensure all 29,000
prnimary schools in the country
had at least one
microcomputer, three
computers would be officially
approved: the BBC
microcomputer; the Research
Machines 480Z: and the
Sinclair Spectrum. The BBC
machine and the 4807 were
the two approved for
secondary schools

The anly fly in this particular

that the Spectrum has been
approved, look at the price of
the package (even after
getting a little help from their
governmental friends), and
wisely decide a much better
t_u-'.’ ','..':.l-..|r1 tu* 10 |_'.|_|l.' '.‘l‘:rJ
Spectrum direct. After all
there is hardly likely to be a
school in the country buying a
computer which does not have
at least one television.

At the press conference when it was announced that the Spectrum was an ‘approved micro
for primary schools’, Kenneth Baker (right. Industry Minister, with Nigel Searle. from Sinclair Research
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ZX81 PROCGRAMS

™

e computer pnnts a8 Cursor
which can bé guidad around tha
screen with the arrow keys.
This is not very unusual or
onginal so far, but look what
happens when you press a letter
kay. Itis displayed on the screen
where the cursor Is

You can use this to produce
nterlocking patterns of words
on the screen, 1o INsult your
favourite enamies, or 10 pass on

messages
Paul suggests another ap
cation to build up

crosswords, with any mistakes
erased by backspacing with the
cursor. With 1K, youcanuse 17
nes of the SCreen

10 LET AS

20 LET X=VAL"0

30 LETY =X

40 PRINT AT Y X:"inverse
+ " AT Y X:AS

50 LET K=CODE INKEYS

60 FK=VAL“0" THEN

GO TO 40
0 IFK > =CODE" A”
THEN LET A% = CHRS$

K
BO IFK <« CODE " A"
THEN LET AS =" "
90 X=X +(K=36)-(K
33
100 LET
Y=Y+ (K=34)-(K
=35)
110 GOTO 40

Doodle-bug

Here's the perfect way to while away
those long summer evenings — with a
Z2X81 doodle-bug written by Paul
Morris of Alford, Lincolnshire.
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rBargain
Books!

Now you have a chance to buy the UK's
best-selling ZX81 book at a reduced price.

Tim Hartnell, the editor of ZX Computing, has
drawn wide praise for his book ‘Getting
Acquainted with your ZX81' In its 128
pages youll find over BO programs — all
ready to run on your ZX81

The book is designed to lead you from first
principles of programming right through to
the point where youll be writing your own
games and other programs with real con-
fidence. The book is usually £5.95 but, as a
special ofter to readers of this magazine, it
can be yours for £4.95

Programs In ‘Getting Acquainted with
your ZX81' include a complete DRAUGHTS
game, ZOMBIES, STAR-BURST, BLACK-
JACK, ALIEN IMPLODERS and more. And
you'll be pleased to know that nearly every
program will run, without alteration, on the
ZX Spectrum

Save £1.00 now on this vital addition to
your ZX library.

THE MICRO CONNECTION, Dept. ZX,
Unit 7, Littleton House,
Littleton Road, Ashford,

Middx.

| enclose £4.95 for a copy of Tim Hartnell's book

‘Getting Acquainted with your ZX81’

NAME
ADDRESS

AND SPECTRUM
FORGET THE GAMES
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FOOTBALL ANALYSIS £15.00 Inclusive (16K

HORSE RACING ANALYSIS £15.00 inclusive (16K 1

Holly Products, Blackthorn House,
Duku LllnlzI Ga-rrlrdl Emh Buckl SLE TJI

Every 1! user lhuuld hnve I'hl'.-se valulbln and educaﬂunnl
programs

1 T T S R ORRNE
EVER BLOWN YOUR TOP WHEN
SOMEONE PULLS THE PLUG
WHILST YOU ARE
PROGRAMMING?

Upgrade your ZX computer system with the
Microbyte SOFTWARE PROTECTION UNIT!

- [ | sifllel X d [ =
} 15 b ved O jue I r
PXB0 a1 ang _1” = i f 1 p Al
Y e losing your softw }
m -;I & ' ] N a ek
i b lair g nours
3 [ c ZXB1 1 15
i I ing
en
deal lor ZX81 plus 16K ram systems
OPENING OFFER ET. 9ﬂ
§ T0p carriage (inc. VAT). Make cheques pay

HICFIOB‘I’TE it 19 Worcesler Clou Lll:hiluld EIIHI
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Makes an ideal present or simply a great
addition to your ZX-81 Program Library.

DIGGLES KITCHEN

16K)
Simple Suppers to Gourmet Dinners

VOLUME 1

pages of worldwide recipes. £4.99 (inc. PP & VA
VOLUME 2
-.. pages ."+ E_ ropean ::‘.'I pas i‘.".gg PEPAVAT
VOLUME 3
o0 pages of simple family meals £4.99 (inc PAP & VAT

A

Jdore volumes appearing soon to give you a full
Program Library of Good Taste!

Please specity which volumei(s) — mail order only

Send remittance 1o

MICRO COMPUTER SOFTWARE
Unit D6, Pear Industrial Estate,

Stockport Road, Lower Bredbury,

Stockport SK6 2BP

Tel: 061-494-2441

JOYST |CRo
o

ZX Spectrum /ZXB‘I

FOR ONE JOYSTICK AND
INTERFACE MODULE

BUILT, TESTED & READY FOR USE

* NO SOLDERING, plugs into rear expansion port
between ZX and Ram Pack, Printer or Microdrives.

* TWO JOYSTICKS connect via one interface module.

* NO SPECIAL PROGRAMMING, Joystick I
operates as keys 5 to 8 through inkey instruction.

* IMMEDIATELY COMPATIBLE WITH ALL
CURRENT SOFTWARE using arrow keys for

movement.

* INTEGRAL ‘FIRE' BUTTON
FREE *Video Graffiti’ listing + full instructions.

To: A.G.F. HARDWARE, 26 Van Gogh Place,
Bognor Regis, West Sussax PO22 9BY
QTY |ITEM B . [ITEM PRICE _ [TOTAL _
JOYSTICK 6.99
[INTERFACEMODULE | 15.96

ZX Spectrum [] ZX81[] Please tick | FINAL TOTAL
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: ®Verify successful saving of programs <

> All this is now possible with the incredible QSAVE _)
'\

PERSONAL SOFTWARE SERVICES, 112 OLIVER STREET, COVENTRY CVE ﬁ<

ZX81 OWNERS

LOAD/SAVE 16K
IN ONLY 29 SEGS

® Compatible with your existing recorder

® No hardware modifications

®No extra power supply necessary

®No more wasted time waiting for programs to
load or save ideal for business users

QSAVE COMES IN TWO PARTS

A. HARDWARE — Simply plug the QSAVE amplifier/ filter
between your existing recorder and the ZX81

B. SOFTWARE — Load the QSAVE program before you
|Di!lf_'j a cassatte or kl.“,.-’ In a program and Vou can Hwn save
+ reload a full 16K (including ramtop) in only 26 seconds
i.e. a data transfer rate of 4000+ baud compared to only
250 on standard ZXB1

QSAVE Also gives you a verify function just like the
Spectrum which allows you to check that your programs

save properly <
REVOLUTIONISE YOUR PROGRAMMING NOW
FOR THE ALL INCLUSIVE PRICE OF ONLY £15.85

MAKE CHEQUES/P.O. PAYABLE TO PPS - FULL MONEY
BACK GUARANTEE. DELIVERY 7-14 DAYS

WE ALSO HAVE THE WIDEST RANGE OF SOFTWARE
\.A VAILABLE. Send 2 1sf class stamps for fully detailed catalogue J

A retailer for Sinclair accessories in the
4 Yorkshire/ Lancashire/ Humberside area.

We are situated close to the M1 & M62
motorways and offering easy parking.

As well as a complete range of hard and
software, our service department can
repair, modify or fit a wide range of
accessories.

For further details of these and many other
services phone:

PHILIP COPLEY
on
0924 272 545

Manufacturers of accessories looking for a
retailer in our area are invited to contact us.

SPECTRUM SOFTWARE/HARDWARE
AVAILABLE NOW

Hours of business:
MONDAY to SATURDAY, 10am to 8pm

™




Getting things into
order

This program is a useful one if
you have to sort a list into order, or
to produce an index for a book. There
are two versions — one for the z2X81
and one for the zX spectrum. The
programs are by Tim Hartnell.

)
The programs axplain themselyves The Spectrum version does
as they run. The first, longer, not contain such a routine. but
listing is for the ZX81, It contains  one could easily be added if youso
an error-checking routine, so that  desire, by copying the routine |
you can amend entries before from line 620 in the ZX81 pro
making them a final part of the list gram
to be sorted and printed

(!
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ZXB1 LISTING

13 REM IMNDEX

2@ PRINT “"ENTER TITLE"™

38 INPUT T%

428 FRINT "ENTER AUTHOR"

S@ INPUT A%

60 CLS

c0d DIM Ug (20 ,32:

398 LET B=0

400 LET G=2

508 LET A=1

6@ PRINT RT 2.0; "ENTER SUBRJECT
"R, AND PAGE" ,"Y“WUVE"" TO ENMND™
618 INFPUT WEg (&

B61% IF WS TR ="E

" THEN GOTO 952

620 PRINT "ITEHM ", HA; "™ I

625 PRINT

638 PRINT LIS (RA)

635 PRINT

640 PRINT "“"IF THIS IS CORRECT,.
FRESS ENTER"

658 PRINT " IF HNOT FPRESS RANY KEY
THEN ENTER"™

660 INPUT Z%

670 CLS

680 IF Zs<>»"'" " THEN GOTOD G2Q
685 LET WS (R =g (R TO 321

69@ LET A=R+1

788 LET G=G+1

710 GOTO &0@

958 CLS . - x
960 PRINT “DC WOU WANT /A FRINTL
Uur 1), oOR"
EQ?@ PRINT "JdUST OGN THE SCREENM
)

7% INPUT ¥

980 SCROLL

985S IF Y=1 THEN LPRINT T%.,.°%
9092 FRINT T%

8991 SCROLL

992 PRIMT .HA%

883 IF v¥=1 THEN LLPRINT

994 SCROLL

985 LET Z=1
12006 LET EB=Z2+1
1212 IF E>C THEN GOTO 192
%gEE’I IF WS i(B) »WIK(Z1] TH::M GOTO 1@
1830 LET Z=Z+1
lBd@ GOTO 1000
1850 LET Oe=WUs{(Z:
1860 LET WS (Z; =vig {8
1870 LET Wz (B! =023%
1980 GOTO 10630
18990 ESCRCLL
1122 PRINT Wg (G
1105 IF v =1 THES PRIMT 14irn
1118 LET G=G-1
1128 IF G:0 THEN SOTO OS5
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SPECTRUM PROGRAM
i@ REM Bonk i1nde
20 DIM A$iISEe, 1€
=8 THPUT T"ENTER TITLE =
40 INPUT "“ENTER RUTHORE = NAME
N
55 FOR G=1 TC S@T -
6@ INPUT “ENTER HORIL “EET
MUMEBER _ EITE
= 5 ".HELL s '
HIE@ REM 15 SPARCES 1IN ~INE
5@ IF As$(G) ="E
THEN SO TO Z0&
@ PRINT A$I(G)
122 NEXT &
200 CLS
Z21l@& PRINT "“STANLD EBE EORT ING
=20 FOR EB=1 TO C-=1
2230 FOR C=E+1 TO G-4
gﬁﬂ IF ARS$(E) =A% (C THE =0 TO
il =] s
=200 LET D$=FfR% !B
=@ LET AS$iBY=RA% (LC
270 LET ASI(E) =%
280 NEXT C
=390 NEXT B
S0@ PRINT “"RE&DY ™
_.Ii'l@ PRINT "ENTER 1 TO LPRINT LT
320 PRINT “"ENTER 2 .TO PRINT OM
SCREEN"™
WJSB IF INKEYS$="2" THEN GO TO 44
1:40 IF INKEYS$="1" THEMN GO TO 3&
L&
-8 GO TO 3Z0
-6 LPRINT T4%
=780 LPRINT
280 LPRINT Ns
960 LFPFRINT
+30 FOR A=1 TO G-1
110 LPRINT AsiC
128 NEXT A
43I0 STOPRP
14D PRINT TS
450 PRINT M
168 PRINT
o8® FOR A=1 TO G-21
=10 POKE 23892, -1
=20 FPRINT AsSIG)
T30 MNEXT A
T HE DQUTSIDER
ITLS0OM ol T
DOETOEUSKY - 177G
.RLUPENCE - 25
L.HRRENC E - a7
:-‘_r—'—'FF J.I.I:L"il__F - 7B
ARSTHUSTRA - 1iSp
SING LONDOM
ROYDS ND TUFET
=_COMMOORT ION 17
SETHHMALL SRESH IUSEUM = 1=
-4+ 1 LZEMNS REVICE BURERA! 63
CRAMCING - 23
CUILOHRLL L IBRAPRY - Q9
HAMPSTERD 115
ITSTORY STUDIES 117
IFE ZRUIMNGE - 25
s=ER UNIUVERSITY - 134
ED CROSS - 51
UPPLEMENTRRY BEMEFITS - 46
OWER THERTRE - 35
iINITHREIRAN CHURCHES = e
ICHMEMS LIBERATICOMN WORKSHMSD - 7
YOUNE THEARTRE - 37



Software

Zap! Pow! Boom!

The Psion software company got the big deal that
everyone wanted — to become the ‘official’ Sinclair
software suppiier. How good is their material? Did they
deserve the prize? Nick Pearce takes a lIook.

Awvid readers of the computer
press, and visitors to the ZX81
counters of W H Smith, could
hardly have failed to notice the
extensive range of software
recently released by Sinclair. |
decided to look at six of the
Psion cassettes

The best of the six is, in my
opinion, FLIGHT SIMULATION
This is a superb program which
makes very good use of the
power and the graphics of the
ZX81

You are the pilot of a small,
high-performance aeroplane,
which must be safely landed.
You have a choice of three
screen displays. The cockoir
display shows the outside
world (harizon) in the upper half
of the screen, and cockpit
instrumeants in tha lower half,
including power indicator,
altimeter, fuel guage, rate of
climb indicator, air speed
indicator and radio direction
finding equipment.

The map shows the position
of the runway, wvarious radio
beacons, the aerpplane, and an
escarpment of hills to hinder
your landing.

The third display is the visual
approach which shows a full
perspective view of the runway
lights, together with some
essential landing indicators.

This display is particularly
effective and gives a8 convinc-
ing "'pilot eye’’ view of the
runway lights which cope
admirably with banking and
changes in speed or altitude

The program's instructions
are clear and concisa. It is well
wiorth getting acquainted with
them before flying. | didn’t, and
consequently landed with the
undercarriage up, and then
made repeated attempts to land
without using flaps, and there-
fore stalling, on my next few
flights.

After a little practice, flyiing
becomes easier, and full use
can be made of the controls and
facilities that were ignored
during the panic of the first few
flights.

An option at the start of the
program allows the aspinng
aviator to practice and perfect
just the final runway approach

and landing. If you find flying
becomes too easy which 15
most unlikely vou can

introduce additional complexity
by adding wind effects.

| have just two criticisms of
FLIGHT SIMULATION. | would
have liked to try my hand at
taking-off, which is not possible
with this program; the program
permits the pilot to ‘cheat” and
fly" at ground level (zero
altimeter reading)] on the
runway approach. Apart from
these points, | could not fault
this software. At E£5.95 it
represents very good value for
maoney

Incidentally, a friend kindly
lent me a 12%K flight
simulation on his Tandy
computer. In many respects |
found the Psion simulation
superior; both its visual effects
and navigational facilities were
more convincing, and it was
more user-friendly. The Tandy
version does have some addi-
tional features, however,
including take-off and taxiing,
and a wargame facility.

SPACE RAIDERS is a ZX81
version of the ‘traditional’
arcade game SPACE
INVADERS in which vyou
defend the earth from
successive armies of invaders.

You have three lives (bases),
and points are awarded for
each raider ship hit. RAIDERS
may be played at one of three
gspeeds, normal, fast and
super-fast, and | was told by
an expernenced player who had
a8 go that it bears the most
similarity to the arcade game
when it is played in the
superfast mode, which was
too fast for me.

This program is similar to the
many other invaders programs
on the market, but has the
bonus of a second game,
BOMBER, on the B side.

In this ‘blitz’-type game, you
use bombs and rockets in an

attempt to raze a skyscraper
city to the ground before your
plane either crashes, or is
knocked out by the blast from
one of your own rockets. It is
probably impossible to
completely obliterate the city. |
tried in vain several times at
the slowest speed (and there
are nine speeds altogether),

Not a particularly inspired
game, | thought, but one
which makes a wealcome

change from invaders.
A nice finishing touch 1o

RAIDERS and BOMBER is the |

display at the end of each

game which gives the score for §

that game and the highest
score so far. In common with
the rest of the software in this
review, these programs are
pretty waell idiot proof, and |
(even 1) could not get either of
them to crash.

Both these games perform
well, and at £3.95 for the two,
this cassette is a reasonable
buy.

Moving on to programs for

74
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Software

the more serious user,
Sinclair range includes VU FILE

the

ind VU CALC; programs
intended for business or
household management use.

VU FILE is a general purpose
filing program. It is the sort of
program you could use to
catalogue your coin or stamp
collection, keep a name and
address list of friends, or for
business, maintain a member-
ship record for your club or
y society, or even keep a file

record of all your ZX8B1 soft-
wara!

The program is logically dis-
piayed, and easy to use. You
start by “laying out’ the record,
using headings, titles and
graphics symbols. Anything
entered during this record
ayout mode will be shown on
each record on the file, You
then move to another file,
datafields, in which you define
the positions on the record
where you wish to set the
information.

Data is entered into the file
from the main command
mode. As well as ENTER, the
other main commands are
ALTER, INFORM, FORWARD,
BACK, RESET, ORDER, PRINT,
COPY, SELECT, QUIT, LIST
#nd DELETE. These provide a
comprehensive file handling
capability and can be
implemented simply by keying
m just the first letter of each
tommand.

The commands are pretty
much self-explanatory, but
where there is any difficulty in
comprehension, the
nstructions give a fuller
explanation,

The top of the screen gives
continuous prompts to guide
the user through the system.

Recorded on the B side of
this cassette is an example of
an application of VU FILE. It is
talled GAZETTEER, and is a
file of records for every
country in the world, giving the
name of the country, its capital
Sm. main languages and the

| made use of GAZETTEER
to get a feel for the manipula-
tive and interrogative power of
the main program,

Iwas able to select and view
any country in the file almost
nstantaneously; in well under
8 second. The record to be
selected must be correctly
defined. For example, the USA
i8 filed as UNITED STATES OF
AMERICA, and Russia as
of USSR. On the command LIST,

#ch record in the file is
'm . displayed for about one and a
‘o, half seconds.
e By using the commands
FORWARD and BACKWARD
or you can step through the file.

IX COMPUTING OCT/NOV 1982

RESET sends you to the first
record, ORDER defines the
particular sequence required,
ordering being defined by the
leading alphanumeric
characters of any of the data
fields.

INFORM gives information
on the status of the file. As an
indication of the capacity of
VU FILE, the GAZETTEER
holds records on 152
countries, and uses 96% of
the space available in the
program.

| think this software might
be let down, not by the gquality
of the program itself (which I
thought very high indeed), but
by the inconvenience of
loading the files from cassette.
Few people would be prepared
to wait for five minutes or
more to load a file 1o obtain the
address of a friend, or
colleague. The ZXB81 really
needs a disc operating system
to be used effectively for this
sort of work,

For business, or perhaps
school or hobby use where a
cassette can be loaded at the
beginning of the day or
session, and the ZX81 can
remain dedicated for some
time, VU FILE on a cassette
might be viable, although file
space may gquickly become a
limitation.

Although the GAZETTEER
effectively demonstrates the
power and capacity of VU
FILE, and while it clearly has
initial novelty wvalue, | think |
would prefer to browse
through a good atlas to get the
kind of information the
program contains.

VU FILE is, however, a good
program, and does all that is
claimed for it. The real
question, however, is whether
it would actually ever be used
for all those filing jobs you've
always meant to do.

The program certainly gave
me a better understanding of
how computers can be used
for organising data, and the
power a computer system can
offer.

The discipline of attempting
to catalogue on VU FILE that
coin or stamp collection can
itself be a worthwhile exercise,
whether or not the computer
eventually replaces your
manual records.

VU CALC — a ZXB1 version
of VISICALC - is a program
for calculating and displaying
tables of numbers and names.
You start with an empty table
of ‘boxes’ in a grid of 26 rows
by 36 columns. Only a small
part of the table can be dis-
played at one time, but you
can guickly move around the
table using the arrow keys.

Using simple commands,
you can enter data into the
boxes, and use formulae to link
boxes, rows or columns, so
that the computer can quickly
calculate a complete table.

The power of the program
lies in the ease and speed with
which the table can be
recalculated with altered data
or different formulae.

There is a facility for saving
the program on cassette, to-
gether with the completed or
partially completed table, and
it could easily be used for
something like monthly
accounting.

As an engineer, | was rather
disappointed that this program
only permits the four basic
arithmetic operations
(+ — /") to be carried out.
Many engineering applications
would require logarithmic
and/or trigonometric functions
as well. For this reason, | think
VU CALC is more likely to be
used as a tool for financial
analysis, rather than
engineering, scientific or
statistical applications.

| had some difficulty assimi-
lating the operating technigues
required by this program, and |
had to persevere to make it
work. However, after re-
reading the instructions and
some practice, | found | was
able to operate the program
quite efficiently.

Once the formulae and titles
for a particular chart had been
developed and entered, it is
quite easy to enter the data
into the chart from which the
complete table can be
calculated.

Some care needs to be taken
in setting up the formulae, and
entering data. For example,
you must ensure that when
operations are carried out, the
resulting figures can be
displayed without problems in
the eight digit boxes.

VU CALC could be a useful
tool for managing household
accounts, although | am not
sure it could compete with
some of the dedicated financial
control programs on the
market which are designed for
more sophisticated applica-
Tions.

A lot of effort has gone into
producing VU CALC, and it
works well, again with con-
siderable emphasis on user-
friendly aspects. However, |
feel its field of application is
likely to be limited since it
rather lLies between two
camps. It is neither a proper
financial analysis program, nor
is it ideally suited for serious
use by the engineer or
statistician.

For some household appiica-

tions, VU CALC (like VU FILE),
could prove a boom. You do
need a certain amount of
dedication to set wup and
maintain a computerised
system, but the result is likely
to be well worth the effort.

Had any good
fantasies lately?

Finally, on a lighter side, is
FANTASY GAMES, which
contains two ‘adventure’
programs.

On the A side of the cassette
is PERILOUS SWAMP, which
Psion recommend you tackle
before you take on the more
difficult SORCERER’S ISLAND
on the B side.

When you enter the Perilous
Swamp you must rescue a
princess who has been cap-
tured by an ewil wizard, and
then return safely,

The game starts with a map
showing your position, along
with that of the princess, and
the locations of several
swamps in the rescue area.

The map. which can be
called up at any stage, is
different for each game. As
you move, prompted by re-
quests for compass directions,
mosters and treasures are an-
countered, and you gain or
lose points as you fight or bribe
your way onwards.

This program has been well
written and is quite entertain-
ing. However, it is more of a
guessing game than a true
adventure program.

SORCERER’'S ISLAND is a
cross between a guessing
game like Swamp, and more
traditional adventures. You
have been marooned on the
island from which you must
escape. A detailed map can be
called up at will, although the
screen goes blank for nearly a
minute each time you do so.

You have a vocabulary of
some ten words with which
you tell the computer what
you want to do. At each turn,
your immediate surroundings
are shown. Again, these take
rather a long time to display.

As the game progresses,
you are assailed by monsters,
tempted by treasures, and
have to deal with the other
hazards that abound on the
island.

There is supposed to be a
grand sorcerer who can help
you escape, but | have to
admit | never managed to meet
him.

Again, an entertaining game,
althoughl did think it was spoilt
to some extent by the length
of time it took to create the
screen displays. FANTASY
GAMES costs £4.75.
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Printout from VU CALC

Cockpit display from FLIGHT
| SIMULATION

The cassettes

Summary

Of the six cassettes | reviewed tions on the cassette inser
| was particularly impressed by card. All the programs loaded
FLIGHT SIMULATION. It is a first time. an indication of the

novel and apparently authentic excellent quality of the
simulation which must have recordings

taken considerable effort to | was interested to see that
compile, and of which Psion CRC (cyclic redundancy check
should feel proud. to which each program is

All the programs maintained subjected on loading. This
a high standard, and together checks that the program has
must represent some of the not corrupted and should give
better software available for the user some confidence thal
the ZX81 the program wiil not crash. itis

The price of each Is more also used by the manufacturer
than reasonable, with FLIGHT as a check on recording quality

SIMULATION being particularly All the cassettes are for the

R e et e e firy R $  good value, ZX81 and can be obtained from

STHT IST Each cassette is attractively W H Smith branches, or from

boxed, and well presented, Sinclair Research, Freepost

l VU-FILE Garetteer output with clear and concise instruc- Camberley, Surrey, GU15 3BR.
s ¥ ey o S T e R T G e e, T Ry T e T e O R S e T
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Dr lon Logon is the acknowledged k L - LN --------
H leading authority on Sinclair computers i 2 el N ] L T
) } In this boak. he gives a complete Owver the Spethumisrhe book where EEan CSEmen
r overview of the way the Spectrum your dreams really de come true! With
4 eperates, both for BASIC and machine the full listing of over 30 programs for
Iﬂﬂgungv programming A gp..c.m your 5p|l<'llrum this book will shaw you
section on the ROM operating system how to use the computer's complete This title speaks for itself, it's everything
will give you insight inte this computer facilities. Exciting gomes such as you need to understond about Spectrum
as well as provide you with infermation Metear Storm, Eliminator and Spectrum Machine longuage when you re just
on how o use many of the rautines Invaders lﬂg?'h‘?f with utilities, starting off. A mugl far all new 5p|l|:1rur'r1
present in the ROM. This book is o must educational pregrams, programming owners. Only €6 95
if you are serious about programming tips and hints, make this the definitive
ert the Spectrum Only £7.95 book for every Spotrrum WEET Dnlr £E4.95
led —
the Ahter leading the way in Sinclair ZX81 software, we've i _
he prgduced the hlghesj qugllf-r most E!:iﬁng Specfrum Melbourne House FUbllShETS, ——
software avoilable. From the three excellent books | 131 Tratalger Rood, Greenwich, London SEI0. QW
) depicted above to fast-action games on cassette, Correspondence s G'“h: EE;L“E‘; mi’“*""" nood
is we're providing the best choice in Sinclair Spectrum | Ch":d'"g*o" teightan: Buxtar Y el
his software iﬂdny. !El:rie send me your Spectrum cotalogue (pleas
\as | specily).
ive Whether it's for your new Spectrum or ZX81 Please send me (please add 80p for post
at Melbourne House has books and programs perfectly | r‘““ & V.A.T)
s % ame
b suited to your needs. |
[ Address
he Send for your Spectrum or ZX81 catalogue today. | _I
Post Code ZX10

— — el

MELBOURNE HOUSE PUBLISHERS




spectrum Y .

Navarone

2 few user deﬂned graphlcs here, a
blob of colour there, a BEEP or two to
keep the nelghbours bemused, and
Ken North of Ashford, creates this
program to keep trlgger fingers

twitching

";.'. 'ft'-r,

......
A L e
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Spectrum

'y

This program shows an aircraft
fiying from right to left above an
anti-aircraft battery. The A.A.
guns are firing at the aircraft, and
the arcraft can drop bombs to
destroy the guns. You drop a
bomb by pressing the ‘M’ key.

The AA. fire reduces when
you knock out a gun, but beware:
the gunners are very accurate and
have found your exact height, so
¥ou must knock a gun out very
quickly to survive a round.

The main program runs from
ine 10 10 299, and the REMs ex-
piain what the other routines do,

The first section, lines 10 to
100, sets up the screen. Line 10
calls the routine to set up the user-
defined graphics. The data for
these were converted to decimal
rumbers, and then stored in lines
1100 10 1120. These are then
reed and POKED into the ap-
propriate character. The aircraft
uses the graphic characters A",
“8" and “C". The bomb is “D"
and the gun is “E"",

Lines 20 and 30 set the
screen colours to a white sky,
green ground and a black border.

The CLS command, after
changing PAPER colour is, as you
probably know, important, If you
don't CLS, the old paper colour re-

mans, and only changes when
you pnnt something, which can

1@ GO SuUB 1000

give you some strange and colour-
ful {although unwanted) effects.

Lines 40 and 60 set up the
vanables.

Lines 70 to 90 find the gun
positions, line BS checks for three
different positions, and line 100
prints the guns.

The “E'" is a graphics “E"
which will change to the gun after
the first call to subroutine 1000.

Lines 110 to 200 are the loop
for the aircraft pnnted in line 120.
The “A", "B and “C'" are the
graphics and, in line 100, the trail-
ing space is to clear the last
character as the aircraft moves
across the screen. Line 140
checks for key ““M" and sets a
flag F1. If set, the program jumps
to the "bomb drop routine’.

If clear, a PAUSE is put in so
that the program runs at the same
speed as it does when a bomb is
dropped.

The A.A, fire is controlled by
ine 170. The wvalues can be
changed to make the game easier
or harder, but the 1.8 seemed a
good compromise. Line 180
again puts in a PAUSE to keep the
routine the same, whether the
guns fire or not.

The variable HITS in line 190
checks to sae if all three guns have

been destroyed, and if it finds that
thay hawve, increments the score,
and then branches to clear the
ground and print 8 new battery,
The rest of the main program
prints your score after you have
lost all your aircraft,

The BOMB DROP routine
prints the bomb if F1 is set. If the
bomb hits the ground, F1 is reset
for the next keypush.

The check, to see if you have

hit a gun, uses the ATTR function
in line 340. The ATTRibute call
returns a value — in binary —
which depends on certain cond-
hons:
The MSB (bit 7} is for FLASH, bit 6
is for BRIGHT, bits 5 to 3 for
PAPER colour and bits 2 to O for
INK colour,

In case of the gun, it is not
flashing, and is normal brightness,
50 bits 7 and 6 are at zero. The
PAPER is white, so bits 5 to 3 are
all ones and the INK is red, so bit 1
is 1 and bits 2 and O are zero,

This gives a BINOO111010
which, when converted to
decimal, gives 58. If the program
returmns 58 atline 340, it branches
to 400, the SCORE and BANG
routine. This causes the guns to
explode . . . and increments the

PROGRAM LISTING

score,

The A A. routine called by line
170 puts a flash on the screen,
and checks if it coincides with the
nase of the aircraft. If it does, it
calls the SHOOTDOWN routine at
line 600.

SHOOTDOWN makes the air-
craft crash, flashing as it does so.
The flash is confined to the plane,
as it is locally defined in the PRINT
statement, and therefore ends
with the statement.

A PAUSE follows, to allow
you to get your breath back,
before the action starts again. You
get six aircraft to try and destroy
as many guns as you can.

if you want to make changes
in colour, or to the A.A. fire, the
only line you have to be careful of
is 340 with the ATTR function
call,

If you change the sky colour
(PAPER), or the gun colour (INK),
you will have 1o work out the cor-
responding ATTRibute, referring
to page 116 of the manual.

Another thing to watch is
whether the keyboard is in the C
or L mode for the bombdrop. |'ve
made the program run for the C
mode, but line 140 could be
changed to read both by ¢hanging
it to: 140 IF INKEYS = "M OR
INKEYS = "m" THENLETF1 =
1.

2@ BORDER @: PAPER 7: CcLS (L) INK 2;"L": NEXT L

3@ FOR L=14 TO 21i: FOR J-g TO 11® FOR P=28 TO ©® STEP -1
31: PRINT AT L,J; INK 4;“l": NEx 120 PRINT A7 _3,P; INK O Al ~
T J: NEXT L 132 BEEP .00S5, -18: BEEP .085.-4
4@ LET TOTAL=0: LET GUNS=0: LE 14@ IF INKEY$="M" THEMN LET Fi=1
T T=6 1SR IF Fl1l=2@ THEN PRUSE 3

S@ FOR G=@ TO S 16@ IF Fi1=1 THEN GO TO 3@a@

55 FRINT AT *5.7; CAPER 4. INK 178 IF RND#¥ (S-HITS)>1.8 THEN GO
B, "PLASNES LEFT ", 7-6 TO S@ae

6@ DIM @{3): LET H=S. LET FI-e 18@ PAUSE 2

LET HITS=9 199® IF HITS=3 THEN LET TOTRL=TOD

70 FOR L=1 TO 3 TAL+1i: GO TO 240

8@ LET U=IMNT (RND214!+S. FOH N 200 NEXT P
=1 TO 3 218 PRINT AT 3,0;"

85 IF W= (N) THEN GU TO 8@ 229 GO TO 110

87 NEXT N 240 FOR L=0 TO 31: PRINT AT 12,
88 LET ©(L) =U: NEXT L L;*™ ":AT 13.L:" ": NEXT L. PRINT
18@ FOR L=1 TO 3: PRINT AT i3.9 AT 3. P~ s
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=1 = Fd FPRFPER
5 DESTROYELD L GLINS
=70 =TT =T 17,2, = E=
FTERIE> DESTRUYED “;TOTAL
=38 | INT AT 19,7, BEoRPER
THER 1IE Y AM™
283 Ii INKEY S="" THEN GO 7
=284 IF INKEY S="%Y" THEN GO
=299 STOoOPR
320 REM BOMB_DROP
312 PRINT AT H-1.P#+1 "
IMNE ©
320 IF Pl THEM PRINT &7
A3 LET H=H<+ IF =1 THE
Fi=% FRINT AT H-1.F; IThK
LET H=5
242 IF ATTR (H,.P-1) =S8
TO 4090
e =0 rc 170
408 RED1  SCORE AND BANG
41® PRINT AT H.P-1;, FLASH 1.
K 3; g
415 BEEP .2.-10

428 LET HITS=HITS+1:
UNS+1

IN

LET GUNS=G

1a3%a =cRD D =Fm i UuSR i e R
4S8 GO TO 179 ERD D POKE L'E-Etnt'_'[} +A,D
SO HE$ m¥ﬂ$m[HNL;3ﬁl 1843 MEXT A
S1@ LET R= > ESS iG5@ FUR H=0 TO 7: READ D: PONE
528 PRINT AT 3,R; INK ®; FLAsH JERV FUN _FHEE ExT A

I : 1060 RETURN
S3@ IF R=P THEN GO TO €00 11992 DATA ©.90.12.0.0.0,28.60,1,2
540 PRINT AT 3.R. 24 ,60,24,3,255,252,6@
S5S@ FLASH ©8: GU TO 2@9 1118 DATA 31,255 ,252,60,63,255,2
60@ REH SWmeg”i 52.204.51.254.2.0.0.0,2.0 '
618 FOR L=3 T¢ 3 - T L > . 4.8.16 Y, 39 .255
622 =R2INT =27 L ,FP: FiFAsh: 3; Ik 1128 OATAR 1.2.4.,0,16,40.50

-T2 -
63@ PRINT AT L-1,P;" * Hiotl |
642 BEEP .1.L+5S '
65@ NEXT L |
€7@ PRUSE S0@: LET F1-@ i
BEA FUR L=¢ 10 31: PRINTI B}y 13, "

Li®™ s MENT L '
59@ GO TO 25a
999 STOP

100@ REM GRAPHICS SETUP

181@ FOR A= TO 7

1020 READ D: POKE USR “A"+A.D: F i ——

EAD D: POKE USR "B" +R.,D

80
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MAIL ORDER PROTECTION SCHEME

If you order goods from Mail Order Advertisers in this
magazine and pay by post in advance of delivery, this
publication will consider you for compensation if the
advertiser should become insolvent or bankrupt,
provided:

1. You have not received the goods or had your money
returned: and

2. You write to the publisher of this publication explain-
ing the position not earlier than 28 days from the day
you sent your order and not later than 2 months from
that day.

Please do not wait until the last moment to inform us
When you write, we will tell you how to make your claim
and what evidence of payment is required.

We guarantee to meet claims from readers made in
accordance with the above procedure as soon as
possible after the advertiser has been declared bankrupt
or insolvent to a limit of £1,800 per annum for any one
advertiser, so affected, and up to £5,400 p.a. in respect of
all insolvent advertisers. Claims may be paid for higher
amounts, or when the above procedures have not been
complied with, at the discretion of this publication, but
we do not guarantee to do so in view of the need to set
some limit to this commitment and to learn quickly of
reader's difficulties

This guarantee covers only advance payment sent in

direct response to an advertisement in this magazine

(not, for example, payments made in response to cata-

logues, etc, received as a result of answering such
advertisements):

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED.

SNiFoRM 175,

ZX Business Software.
FOR SMALL BUSINESSES AND THE SELF EMPLOYED

Business Bank Account: this program enables you to
make debits under 11 subheadings. Statements include
totals of all subheadings. £8.75

Sales Day Book: for all your invoices, this program will
enable you to prepare statements of outstanding
invoices. Program will also calculate VAT. £8.75

Purchase Day Book: keeps a complete record of all
your purchases under 11 subheadings. The program
will also calculate and deduct VAT. £8.75

Quarterly Analysis: quarterly totals from Bank
Account, Purchase and Sales programs can be
analysed with this program. £4.75

All the programs have full search facilities and will
enable you to prepare quarterly accounts for your VAT
relurns and annual accounts for your accountant.

These programs can also be used by companies not
reg. for VAT.

Business Pack: incl.
Purchase programs. £25

Please specify memory size when ordering for your ZX
SPECTRUM or ZX81

All prices include VAT, Post & Packaging. For details |
send S.A.E. to:

TRANSFORM LTD.,

41 Keats Ho., Porchester Mead, Beckenham, Kent.
Tel: 01-658 1661

Bank Account, Sales and

— J
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HILDERBAY LTD

Professional Software

48K Spectrum Software
GOLD: popular ady
PAYROLL: (E25 until further notice)

Up to 50 employvees an one hile

Meets all Inland Revenue tests

Hourly, weekly, monthly

Very easy 10 use

codes, M1 rates, pay levels

Last-minute overhme, elc.. no problém

All dala stared for next payday

Sinciair or other printer may be used, bul 1S nol essential

Payshps. list of paymeénts, coin analysis

UNIQUE feature: can compule gross pay and deductions

from net pay f desired
(Also Apple 1l Payro

All tax

& 8 8 8 8 B 8 8 8 B

£89: 7XR1 Payroll, £25
STOCK CONTROL: (E25 until further notice)

e Typical capacity. 1500 stock lines

& FASTH locate, add, defete, line by name in under 2 seconds!

Program loads in 1 rminuta, full ist in 3

. ‘F-!a.':.:am information: name, ype code, suppher code, stoCk
re-order level, umit value, plus text information

* Yalue of iotal slock of any ingé aisplayed

o Silock lists of all ines, or ines with thé sameé supplar of lype
code. or under-slocked lines printed. Total value prninted

{Alsa similar ZXB1 Stock Contrel: 400 hnes in 16K, 2000 in 48K £25)

ZX81 Software
GOLD: now E5 (but the 64K prize has been won)
PAYROLL, STOCK CONTROL as above
BEAMSCAN: BM & SF diagrams for simply supported beam with
up to 99 point, uniform, and lapered loads £25
OPTIMAX: Maximise profil, minimise cost for mixing. résource

allocation, and other problems, Up to 75 variables and constramls

£40
TIME LEDGER: A number of people are working at difterent rates
for several clients. Sort it all out with this useful program! E15
CRITICAL PATH ANALYSIS: Solves 500-activity network | 16K)
Durations, costs may then be modified £15
BUDGET: Keep track ol expenses under 50 headings over 12
months. Compare with budget. piol spencing and overspenging

atc., (two programs) £15
FINANCIAL PACK | Morgage: Loan (instalments), VAT £8

OTHER ITEMS

LOADING AID: simple but uselul device, makes loading micro
computers from lape easy! £5.95
Tape recorder: simple unil suitable for ZXB1, Specirum, elc
Tested and adjusted for computar use £22 + £2 postage

Apple |l Bookkeeper: =ceps Pelty Cash or other boos
ductory price: £35 Apple || Demo disc £13.80

Programs (excep! GOLD) have manuals (1 to 45 pages A4
Prices include VAT, post free Access accepted CO D E2 eulra
Damaged tapes replaced for €1 (laulty tapes ree)

Hilderbay Ltd
Professional Software
8/10 Parkway
Regents Park
London NW1

Tel: 01-485 1059 (now repaired) Telex: 22870
Dealer engunes to 01-531 9833 {(answernng machine when not
atiended)

enture game now on 48K Spectrum £8

B1



Programming

Structured
programming

Although the art of programming is not a
discipline with a long history, a consensus has
grown up regarding the merits of writing
programs in a structured way. In this article, Tim
Hartnell briefly introduces some of the key ideas

of structured programming.

You've probably gone through
several stages as you develop
your programming skills. After
the first, brief struggle with
BASIC, you suddenly dis-
covered you could, after a
fashion, write programs which
ran, They may have looked pret-
ty convoluted when vou looked
at their listings, and friends may
have needed a detailed explana
tion from you before they knew
what to do when running the
programs, but at least they
worked

There comes a stage when
you decide you're going to have
to do better than that. But while
you may be vaguely dissatisfied
with your programs, you may
not have much idea of how to go
about becoming a better pro
grammer. Here are a few
guidelines which may help.

First, have a look at a prin
tout of your listing. Programs
linked by REM statements look
better, and are easier to unders
tand when you return to them
after a break. Of course, shor
tage of memory may preclude
the luxury of REM statements,
but if you have the memaory, you
should include them. REM
statements filled just with a line
of asterisks can prove quite
useful in separating each major
section of the program. Examine
any unconditional GOTO
critically. Too many GOTOs
leapfrogging over other parts of

e T T e . e e e B e R S
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the program show a lack of
directed thinking, make pro-
grams run more slowly, and can
make them almost impossible to
decipher.

It is very good programming
practice, though not the most
memory —efficient way to go
about writing a program, 1o have
gach of the main sections of the
program (like the one which
assigns the wvariables at the
beginning of a run, the one
which prints out the board, the
one which works out who has
won, and s0 on) in separate sub-
routines. The beginning of a
board game program could well
look like this:

10 REM *NAME OF PRO-
GRAM®

20 REM ASSIGN VARIABLES

30 GOSUB 9000

40 REM PRINT BOARD

50 GOSUB 8000

60 REM HUMAN'S MOVE

70 GOSUB 7000

80 REM COMPUTER'S MOVE

a0 GOSUB 6000

100 REM CHECK IF GAME
OVER

110 GOSUB 5000

120 GOTO 50

As you can see, this ensures
that the program actually cycles
through a continuous loop over
and over again, until the pro-
gram terminates within the
""CHECK IF GAME OVER"™

subroutine. You can actually
write a series of lines like these
before you start writing
anything else, and even before
you know how you are going to
actually perform some of the
tasks within the subroutine

Then you can write the pro-
gram module by module, mak-
ing sure that each module works
before going onto the next. It is
relatively easy to debug a pro-
gram like this, and far simpler to
keep an image of ‘where
everything is’ when you do this,
than when you just allow a pro
gram to, more or less, wrte
itself.

The listing should be, then,
as transparent as you can make
it, both for your own present
debugging, and for future
understanding of what bit car
ries out what task. The output of
the program should also look
good. Again, if memory is not a
problem, make sure the display
is clear and uncluttered. Use
blank PRINT lines to space it out,
use rules of graphic symbols or
whatever to break the screen up
into logical sections and S0 on
Once you have a program work
ing satisfactorily, it is worth
spending extra time on the
subroutine which controls the
display. Here you’'ll appreciate
again the advantage of having
all the display handling in one
subroutine, as it will be easy to
know where to go to enhance

the display

Of course, as we live in a fa
from ideal world, it is unlikety
that every single display com
mand can be contained within
one subroutine, but if you aim
towards that end, it will make
subsequent working upon the
program much easier than i
might be otherwise,

You can make the program
even easiar to read by assigning
explicit variable names 1o the
numbers which refer to the sub
routines. By this | mean, in the
case of the exampie given a littie
earlier, that you assign the value
of BOOO to a wvariable called
PRINTBOARD and 7000 to a
variable called HUMANSMOVE
Then, the main loop will contain
lines like GOSUB PRINTBOARD
and GOSUB HUMANSMOVE so0
you know exactly what the sub-
routine call will generate. You'l
see this in the program SQUASH
which comes at the end of this
article in which the things the
program does include moving
the ball (LET MOVEBALL =
550), assigning the variables at
the beginning of the game
(SETUP), and moving the bat
(IMOVEBAT). This makes pro-
grams very easy to follow.

The ‘structured’ approach
outlined also helps you realise
another aim of a good program

todo what youexpectedit to,
every time you run it. You should
write a program so that, even if
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i@ REM S&URARSH
15
20 REM

KEYS
28 LETY
3@ LET

REM RFTER PROGRAM BY
JEREMY RUSTON
MOUE BAT WITH Z

HND M

MOUEBRALL =SS0
SETUP=300

35 LET MOQUEBRAT =460

4@ LET

HIGHSCORE =0
S8® LET SCORE=0
5@ GOSUE SETUP

T8 REM +3#%%%%% 2 %%%
8@ LET SCORE=SCORE+INCREMENT
110 LET AsS=INKEY S

130 IF RA$="Z"
5U8_MOUEBRAT

OR A%$="M" THEN GO

140 GOUSUE MOVEGRLL
150 PRINT AT 19.B+11.6%

160 GOTO 8O

299 REM 242+ 58+ %£%+
300 REM #% SET UP ##

gia LET x=1

e, -3@;

NEXT T
360 LET Bs=" B
368 LET Y=1
388 LET L=21

398 LET M=1
420

LET B=10

you are not present when a
friend decides to run it for the
first time, it performs as ex-
pected. This means not only, of
course, that it is properly debug-
ged, but that the instructions
iwhich can be contained within
the ASSIGN VARIABLES sub-
routing) are clear and complete.

The user prompts should be
clear, so the human operator
knows whether to enter a
number, a series of numbers, a
word, a date, a mixture of letters
and numbers, and so on. The
program has to assume that the
operator is a complete idiot, and
that no matter how clearly the
instructions and/or user pro-
mpts are stated, he or she will
attempt to do things the wrong
way. A classic example of thisis
the entering of dates. 'Mug
traps’, as the routines to reject
grroneous input from the
operator are called, should be
sét up to reject a date being
entered in @ form which the
computer cannot understand
(such as the month before the
day) or which is clearly wrong
(such as entering the 32nd of
February). You should ensure
that, no matter what the
operator does, the program does
not crash or otherwise
misbehave. This can happen if
the program was expecting a
numerical input, and the

operator tried to enter a letter or
a word, or hit ENTER RETURN

IX COMPUTING OCT/NOV 1982

RINT AT 10,10;

330 FOR T=0 TO 1@
4@ F"F?IHT AT T+12,10;"B"

T+1

without entering anything at all.
You can get around this by
always allowing a string input,
going back for another input if
the empty string is entered, and
taking the ASC, VAL or CODE of
the input to turn it into numerical
form.

Documentation is an area of
programming which is often
neglected. It is virtually essential
for a program which is intended
for publication, and most ad-
visable for long programs which
you've written for yourself. At
the least, the documentation
should include a list of variables,
an explanation of the program
structure (which should be easy
to do if you've followed the
‘modular’ approach advised
earlier), and brief instructions,
especially if the program nsel
does not contain instructions. A
sample run showing the kind of
inputs, and the nature and
layout of the program outputs, is
also useful.

Your program should run as
quickly as possible. Every time
there is a subroutine or GOTO
call, the computer must search
through the whole program, line
by line, to find the specified line
number, so placing often used
subroutines near the beginning
of the program will speed them
up fractionally. That is why the
instructions are often placed
nght at the end. You do not want
the computer to have to wade

41@ PRINT AT 19.11+B.B%

42 LET INCREMENT =207 +INT

i129)
438 RETURN

(RAND %

450 REM X%+ 5+ %%+

46@

480 IF RAS="M"
URN

490 IF A%="Z
RN

510 IF AS$="M"
520 IF A$="Z"
S50 RETURN

REM #% MQUE BRT =%
AMND B=16 THEN RET

AND BE=0 THEN RETU

THEN LET E=E+1
THEN LET B=56-1

Sdd REM #3£3E¥¥+ %%+ #

550
S78
=1 =1
L==L
sgS@ IF
M=-M
BB LET X=xX+L
610 LET Y=Y+M
520 PRINT

AT 114+Y,

REM %% MOUVE BARALL ##
PRINT AT 11+4+Y,11+xX,;"
IF L+X3>18 OR L+x q%) THEN LET

M+ »8 OR M+Y <@ THEN LET

114X @

622 IF ¥<>8 THEN RETURN

» ¢, "SCORE IS ", SC

(B-X1 <=2 THE

625 PRINT AT 6
ORE
83@ IF ¥Y=8 AMND RAEBS
M RETURN
540 PRINT “END OF GRAME'™
S5Q0 PRUSE 4EA4
&67@ CLS
6532 RUN
SCORE 1S 1554

through the initialisation and in-
struction lines every time it has
been told to GOTO or GOSUB
looking for the destination, or
return line number.

Define often used variables
first, so they will occupy the ear-
ly slots in the variables store.
The computer will search the
store only until it finds the
variable it wants, so there is no
point in getting it to look at more
entries than absolutely
necessary.

Finally, and this is by far the
best way to test a program
you've written, call in a friend
and sit him or her in front of the
TV, and tell them to press RUN,
without you saying anything,
and just sit back and watch, If
there is any hesitation, or the
program hiccups., you have
more work to do.

In summary, then:

Use REM statements
Make program listing neat
and logical

Use structured programm-
ing techniques, controlling
the program through a loop
of subroutine calls
Examine unconditional
GOTO commands critically
Make output display attrac-
tive and clear
Ensure all user prompts are
clear
Add ‘'mugtraps’ on all user
input
Document your programs,
even if you just make a list
of variables
Make your program run as
quickly as possible
Test programs by allowing
someone unfamiliar with the
program to run it



Software

Keeping things in

proportion

Tim Rogers of Richmond turns his
programming skill to solving the problem of
messy word output.

This ‘proportional spacing’ pro
gram not only ensures that
words are not split on the end of
lines, but also 'pads out’ each
line in order to use all 32
characters across.

You just type in each word,
pressing NEWLINE/ENTER in
stead of the space key betwesan
the words, and the text will be
sent to the printer from time to
time,

You can correct mistakes
within individual words by us
ing the ‘less than' sign. When
vou've finished, press the i
‘greater than' sign, and all the
remaining words will be

FEFRFRRFERFRRRRRRF

IONAL

PRO POR TIO NALSP AC INGPROPOR TION AL SPACING
PROPOR TIO NALS PACI
P RO PORT
PROPORTIONAL SPACIN G PROPORTIONALSPACING
PORPOR PORP O RPORPORPOR PORPORPOR

TION TION TIONAL SPACING PROPORTIONALPROPORTIONAL
PROPORTI

N IGPRO PO RTION SPACIN

SPAC ING PROPORT ION ALSP

ONAL SPA CI N G PROPORT ION AL SPACING

PR ORTIONALPORPRO
PROPORTIONAL SPACING
PRUPORTI ONAL SPACING

FEFRRF r}frrlr;;rfPRDPOHTIDNAL SPAC lNGJ#fI‘ FERRFFFRFRPFRFRRREFRRT

rrrrrrr

ING SPACING
PROPORTIONAL SPACING
PROTIONALSPAC

---------- FEFRRRERRREE FEFREF FRRRFREFFRRRERRRRT |

printed.

This program should give a
more ‘professional’ look to your
text.

LET Bg=""
LET Ag=""
PRINT RS

40 PRINT AT 15.0.;B%

58 PAUSE 4E4

6@ POKE 16437 .25S5

70 LET C$=INKEY S

80 CLS

90 IF Cs%=""« THEN GOTO 130

QS JIF Cs="3>" THEN GOTODO 340
aiaa IF CODE C$=118 THEN GOTO AS
11@ LET As=FA%+Cs

120 GOTOD 3@

130 LET AS=A%( TO LEN A%$-1)

1490 GOTO 30

15@ IF LEN (B$+A$) +1:=532 THEN G
OTO 150

168 IF B$="" THEN GOTO 320

17@ LET B$=E%$+" “+A%

18@ GCTO 2@

19@ LET A=32-LEN BS$

200 IF A=0 THEN GOTO 310

21@ FOR B=1 TO LEN Bs%

228 IF B%(B) <> " THEN GOTO 36
e3® LET B%=B+" “

240 FOR C=LEN B% TO BE+1 STEP -1
2590 LET EBsIC)=B$s(C-1)

26@ NEXT C

270 LET B% (Bl =

280 LET A=A-1

28S LET B=B+2

290 IF A=0 THEN GOTO 210

302 NEXT B

385 COTO 21a

312 LPRINT Bs$

320 LET Bs$=A%

330 GOTO 20

3492 LFRINT B$%

350 LPRINT

36@ RUN

o
=
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LET B=""

LET RA%E=""""

FRINT A=

FRINT AT 1S5.0. E%

FRUSE 4E4

POKE 164Z7 .25%

LET C%=IMHKEY S

CLS

IF CE="" ¢ THEN GOTO 13@
IF C%= “*“ THEN GOTOD 340
IF CODE C%=115% THEN GOTO 15

LET R$=R%+C%

cOTO Se
LET A%S=FA%( TO LEN RA%-1)

GOTO 3@

1IF LEN (B%$+A%) +1>=32 THEN G
1IF Bg ' THEN GOTO 320

LET $=BE%+ "+A %

GOTO 2Z2G

LET A=52-LEN BS

IF A=@ "HEN GOTO 310

FOR B=1 TO LEN_BsS
IF B$(B) ¢3° THEN GOTO Sa@

LET BEs=B%+"

FOR C=LEN BS$ TO B+1 STEP -1
LET B%(C)=Bs(C-1)
NEXT C

LET Bsi(B) =" "

LET R=RA-1

LET B=B+2

IF A=@ THENM GOTO 310
NEXT B

GOTO Z21@

LPRINT E:

LET Es=R

GOTD Z@

LPRINT B%

LPRINT

RUN

e e e e L T T e e e e e —
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_ Software R e e S
SuUrg in g away
int
INTO SPpace
Also from Tim Rogers
— ‘arcade game’
g 2
I
= 3= =)
e r——
R eE——
i T
Crr———
O ——
e
="~ - —"a}
O ——
= o =
= =t ____ ]
e
e —
S— e - -———— )
s
L S o
R = )
m o w
J-
..
s
a In this program, you are trying and thus the aim of the gameis 16398 + 256°*PEEK 16399) but CHR$ 78 can be entered
i to avoid some very weird, slab-  to stay on the screenaslongas has been replaced by a tiny from the keyboard, and so 78
like asteroids. Your ship has a possible. machine code routine in the has to be POKEd in at line 20.
shield which means you cannot The lower down the screen REM statement. This REM ‘r"ﬂumouevuurshlptnthenght
get blown up by oncoming you are, the more points you statement is seven bytes long by pressing any key and it drifts
slabs’ score, {that is there are seven to the left when you release
However, you are pushed The wusual line used to characters after the word vyour finger.
up the screen by any slabs with detect when your ship is about REM). They are (indecimal) 42,
fi which you come into contact, to strike something (PEEK 14, 64, 78, 6, 0 and 201. All
1
1 REM E:RND?§" TAN 8@ IF USR 16S14=CODE “##" THEN
5 LET H=1 LET U=U-H,/H
1@ POKE 16517,78 98 IF U=H-H THEH E‘DTEI 2aa
1S LET S=H-H 18@ PRINT AT U ;
20 LET U=1® 110 PRINT AT CDDE 2y RN T "R
25 LET T=20 o
38 LET P=U = 120 LET S=54+U
40 PRINT AT U,P; 1380 GOTO 40
S® LET P=P-H. /H#% (P> HsH) 208 IF H«(S THEN LET H=5
6@ LET P=P+ (INKEYS$<(>"") #2% (P T 21 PRINT AT U.P; "SURGE".,S.H
] 228 PRUSE' 4E4
65 SCROLL 238 GOTO 1s
74 PRINT AT U,P;
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The ultimate
SINCLAIR ZX 81 (16K) & SPECTRUM
DATABASE FILING SYSTEM

‘ by DALE HUBBARD

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

Cassette based
Clear "menu'’ operation
Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc
Complete with demonstration file and full instruction/application leaflet.
Requires 16K Ram pack
Applications: Recipe file
Stamp/coin collections
Inventory Control
Employee Data
| Record Collections
Magazine article catalogue
May be used for any application where fast access is required to stored information

Access accepted ONLY
Send cheque or P.0. or credit card number to: £5.95 FULLY INCLUSIVE!
! | GEMINI MARKETING LTD.

9 Salterton Road, Exmouth, Devon EX8 2BR.
Or telephone us with your credit card order

on Exmouth (03952) 5832

DESPATCH BY RETURN

16K SPECTRUM + E42.50 = 4BK SPECTRUM

ONLY ﬁ
17K RAM BOARD

ZX SPECTRUM SOFTWARE

ECONO TECH 16K RAM PACK

ONLY

SUPERDRAW16 £5.00 SUPERVIEWA48 £5.00

T - . et .
p—— ¥

Ty - " d

: : 2

EE - 2

64K RAM PACK ’ 3 5

L]

1= L]

16K RAM PACK . .

-y o L] + P s s

L ]

VIDEO SOFTWARE LTD.
Stone Lane, Kinver,
Stourbridge,

West Midlands DY7 6EQ.

....mm SIS eghonsi SOOI | |
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Easy Programming for the BBC Micro

Games to Play on your £X Spectrum

| £2 5 SEN G812 28 £4.95 lappros ISEN WGERT? 21 6

e P . ~
Computer Puzzles: For Spectrum and 2X81 Further mfgramrmnq for the BBC Micro

£S5 iDDrOx SN WSS 17 208

Machine Code and better Basic
Easy Programming for the £X Spectrum 1 -

5 95 BN QOBEY2 23 2

Further Programming for the ZX Spectrum .T-hr-.z}(-ﬂ‘l Add (.J” Book

7 BD [approx ISBA WERTD 74 Fi B0 s BN WOE8T2 19 4

PEEK, POKE,BYTE & RAM

| Spectrum in Education Basic Programming for the ZX81

FE 80 (approx ISEN D QDER 12 29 1 Fd 95 ISBEN D S0681I2 17 8
._‘;"'
Published by
%

4 Church Lane, Nantwich, Cheshire CW5 5RQ
Telephone: (0270) 628272

ZX81 (16K) Educational Softare
‘O’ Levels next year?

Revise Maths and French using your ZX81

0’ LEVEL MATHS CASSETTE
teaches and tests, Ind and Jrd programs are hmed tests us

0" LEVEL FRENCH CASSETTE
e [eaCh and (esl grammar programs
nprehensive vocabulary tests

HAVE FUN with an educa

Enowledge. Reasoning, English and Mat
ALSO AVAILABLE
JUNIOR MATHS 1 (8-13 vear

JUNIOR MATHS 2 1B:-13

L=

ercentages, Sets, Venn Dagrams

JUNIOR ENGLISH 1 18-13 years Meanings 1

Parts of Speach, Proverbs. Similes. Anagrams

JUNIOR ENGLISH 2 (B-13 years] — Idioms, Opposite

BFOHET | Laf Ol TS DOa Word Lt :_-,;.r'.:'q-"
ARITHMETIC FOR THE UNDER §'s — Add, Subtract, Multip
Allows for antry of units first. Numbers in large tyr
when enough Sums corract

£4.50 per cassette or send sae for catalogue to

ROSE CASSETTES
148 Widney Lane, Solihull
West Midlands B91 3LH

Ow sofrware has received good reviews in "Your Computer
and "Educatronal Computing”™ and is included in the MUSE
Library of Educational Software
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ZX81 Spectrum
16K

MANAGEMENT GAMES
AIRLINE

AUTOCHEF
PRINT SHOP

1 11 1 DEPT Z
s CASES COMPUTER SIMULATIONS

14 Langton Way
J. J.L @ London SE3 TTL.
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16K Game

High security

Paul Holmes from Sutton Coldfield,
author of the J.R.S. Software
“Graphics Tool Kit”, brings us a couple
Of clever games for the 16K ZX81.

This is a fine ""high intelligence” Opposing you are four guards  three squares in every direction
game, in which the computer (theinversequote marks)whowill The game can be made more dif
seams determined to defeat you, try and catch you. if one does, the ficult by increasing the power of
no matter what you do. The pro- game is over their sight. It is, as was pointed

shown by the armows
on those keys.

gram just fits into the The guards have remarkable out earfier, set at three squares (in
memory supplied on the 3R, eyesight, and find you by line 410, but can be increasad at
cmaputar. You, disguised " -3 looking around them, for will. Each increase will, however
asa’7" havetomove . kit a distance of siow the game down. Y ou cannot
to the tresure, as ' s Mmove below the bar at the
astansk The “6, 8", .. SRTR bot tom.
“7"" and "'8" keys are ' 'ﬁm"-'&‘*‘-.’g
your controls, moving Lt o
you in the diractions [ L
. r"' 1

n__\-"'“l

-'5~ { F- “%P‘ ”lbf.. | 1:1

: ] h'frn.;" I,

T R i W -~. A e W -
iy 'II \'ﬂ — | .Y -
380 DI G ic ADS POKE GI(E) ,@
49 LET | 41@ FOR A=1 TO 3
o8 LET &=7 42@ IF PEEK (G (B)-A)=15 THEN LE
e GRS e T GiB) =G(B) -1 _ —
e tl'.:..‘_ = = = = 430 IF PEEE s 1E) +8 - EN LE
@ PEIMNT TRE o T C(B) =G(B) +1
LS80 NEXT & _ 440 IF PEEK (G (B) +R%33) =15 THE}
110 PRINT W LET G(B) =G(E} +3=
e === =~ — — =} 45@ IF PEEK (G(B)-A%331=15% THEN
l.}.‘?_. ?f;?i"' —'-.F_ : LET GIB)=G1B) -33
12@ PRINT AT P.G 45@ IF PEEX_ (3 :8) -R#3a) =15 THEN
138 PRINT 8T = = LET G(B) =G (B} -34
14@ EFOSUD O 470 IF PEEK (G (B + 4} =18 THEN
158 LET Gil X LET GIBI =G I(E) +54
160 PRINT HT 5, 4= 480 JIF PEEK (GI(B) -A*Z21 =15 THEN
178 GOSUB C LET G(B) =G (EB) -32
18@ LET Gi2) =A 490 IF PEEK (GIB) +A%32) =15 THEN
19@ PRINT AT o.3 LET Gi(B) =G (B) +32
200 COSUE SO0 NEXT 8
21l@ LET Ci3: = S@S POKE G (B) , 133
220 PRINT (/T &= o S1i8 MEXT E
238 GOSUE O S5 PRINT AT P.&
248 PRINT AT 8,8 s6@2 GOsSUB C
=50 LET Gi{d41 =R S7@ IF PEEK (R) =133 THEN STOP
330 INPUT Ag 580 IF P=S AND ©=15 THEN COTH &
5@ FRINT AT P,@;" » 2 chc SoG e
240 LET P=P-1%R%= +AFx(RAS="56 é;-_:l:'r ':-'\F_'.'_-'-‘,E =h
358 LET O=0-1#{A%="5"1+1*I(H%= O E1® LET R=PEERK 1&6395+FEEK 16399
" +256
Z66 PRINT AT PG, "7 BE289 RETURNM )
4006 FOR B=1 TO 4 678 FPRINT ‘WELL DOMNE™
D e R e s e e
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In this game, you are trying to
gscape the computer. which
behaves in a fairly intelligent way
to try and trap you. As you move
around the screen, you leave a
trail of seeds. Moving back onto a
seed causes four dollar signs to
appear around you. Moving onto a
dollar sign adds $10 onto your
score. You move by pressing the
5, 6, 7 or 8 keys, moving in the
direction of the arrows on those
kays,

The snag in all this is that each
time you mowvea, the computer digs
two holes (inverse letter O) to trap
you. If you become totally enclos-
ed by Os, you are dead. However,
you have one let out. If you've
managed to accumulate 540 or
more, you can press the 9 key,
and four dollar signs will appear
ground you, s0 the game can con-
tnue. However, your tally will be
diminished by $40, so the game
can continue for some time.

 AlALE
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PTG R E RN S 16K Game TR T S N

g O 1 1 .S
r - %
: ik .
AT\ |
AT ]
o == f == A
¢ g 3
. 7 ko

3 |

10 LE S=d 262 IF A$="%" THEN LET S=5+10
& :'-"_- = . -; E?B pn IT‘IT f:.T -.’ hi" - e + T
50 LET v=15 280 FOR Z=1 TO 2
L SRINT AR IITEREETEEN 290 LET A=INT (RND%44+1)
A 300, LET P=X
S@ FOR Z=1 TO 15 318 LET ©@=Y
5@ PRINT. "B :TRE =31 "B" 328 IF A=1 THEN LET P=X+1
7@ MNEXT Z 330 IF A=2 THEN LET P=X-1
S0 FRINT CIEEETTTTTPrITUYYPETE! 3540 IF A=3 THEN LET ©=v+1
= : 350 IF A=4 THEN LET ©=¥Y-1
2@ FPRINT =1 A, + 36@ PRINT AT F.Q; "W"
1902 PRINT AT 2,0;"%$",;S;TAB 10;"° 37@ NEXT Z
BEEADLY - 380 GCOTO 100
110 LET As=INKEYS$ 39@ PRINT AT X-1.Y;"E"';AT X,¥-1
120 IF _A$="" THEN GOTO 100  "EET AT X, 41"l AT X+1,Y; "
138 PRINT AT 0,10, "EXEEEE®" ;AT X q¢ﬁg PRINT AT 21i,6; "YyOU FELL IN
S, A HOLE"
149 IF A%$<"S" OR A%$:>"9" THEN GO 4190 STOP ~
TO 110 420 PRINT AT 21.,4; "YOU HAVE NO
15@ IF A$="6" AND X<16 THEMN LET DOLLARS LEFT"
x=X+1
160 IF A$="7" AND X>1 THEN LFET
158 IF R%$="6" AND X<16 THEN LET
W=+l . - .
16@ IF A$="7" AND X>1 THEN LET .
W=w=1 = 4=
170 IF As$="8" AND Y <30 THEN LET (i
Y=Y +1 e
1'.3EI+II"-' AS$="S" AND ¥ +1 THEN LET :'g
_..__“,T.g_l _ _I|'|
"190 IF A$="2" THEN LET 5=5-40 :

210 IF 5:©® THEN GOTO 420
220 PRINT AT X,Y;

230 LET ﬁs=tﬁns PEEK (PEEK 1639
G+PEEK 16399x2561)

240 IF A%= 'E“ THENM GOTO 390
25@ IF As="." THEN PRINT AT X-
Y;"5“; AT X, V 1: " $"; AT X+1,.Y¥;:"8
.FIT .-'.,':-l-l i
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BHITAIN S LEADING EXH!B!HUN FOR ELECTRONICS ENTHUSIASTS

10-14 NOVEM BER 1982 at:
ROYAL HORTICULTURAL SOCIETY'S NEW HALL
GREYCOAT ST, WESTMINSTER, LONDON SW1.

PR DA ' - i
n:'d M MORF
l -.r""\

4 I*i | { SIVE
" " L Nl § 'THAN EVE R REFORE
* COMEF

* AUDI
« ~AI)
*+ MIUS

NMAG

back with even more to
offer electronics

SPECIAL TICKET OFFER

For the fifth consecutive
This is the best O FF (OFFER ENDS SEPTEMBER 30th)

year BREADBOARD is
opportunity to update F-- e e WER ST SER TUE R e PR PR omn o

yourself on all the latest SPECIAL ADVANCE BOOKING PRICE
equipment, ideas ADULTS £1.50 — STUDENTS/SENIOR CITIZENS £1. l
PLEASE SEND .. .tickat 1.80and.........ticket 1.
and devﬂlnpments. l | enclose cheque/P.O :’curﬂ ’ @f - o l
COME AND SEE
NAME.......... s o s cats e
THEM IN ACTION. I A D RES S .. o\ttt e e I
Bﬂﬂk"fﬂurtiﬂkﬂtﬁ nuw l Sohel . SR S L R l
ﬂt this Spﬂ-{:i.ﬂl lulw ratﬂ'_ T B gl ol 0 A el B i e B e Bl kR e b e e e e e .
- . Send to: BB B2, Argus Specialist Publications Lid, l
. 145 CHARING CROSS ROAD, LONDON WC2H 0EE

-—--——_——————J

e e e e e —— — — — — —
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VA

The second issue of our quarterly publication, Personal Software, is
dedicated to the subject of computer graphics. As well as being an
essential element in games software, the graphics facilities of many systems
can be used to enhance the display of a whole variety of information. The
magazine will provide a valuable source of program graphics techniques
and a large reference section.

Included among the programs in the publication will be games,
simulations and a variety of utility routines to enable you to make better
use of whatever graphics facilities your system is equipped with.

The reference section collects together all our Graphic Details and
provides a quick reference to many of all the graphics character sets
available. This is joined by a completely new Graphics Directory which
lists vital facts and figures on over 30 popular machines. With the aid of
these two sets of information, converting graphics from one system to
another will become a whole lot easier!

Personal Software will be on sale at your local newsagent from Friday 20th
September at £1.95 or you can order directly from us at £7.80 per annum

é%ﬁﬁm@w ——

T

ZXB1/ ‘sp?rlrum Computer Software 1
{)RBITFR & {:R{}l \.DATTA( K Simply th | NEWIZX81-C (]Mpu[p, V) TR s Ci Sl
mes availat machine code o ur ZXA1 No more messing about witl
(}RﬂlrERI st and furious action is what youqet in this | @ssemblers and disassemblers simply type in the BASH
AMazing der-style program lor the Z2X-Saectum programn "’-'-'!!!"3“-" hine does the rest Yy
‘-.' 1 ircade inhaknts your mucro buy another machine code program again® ONLY €59
FAGGFESSIVE S1IENS IASH ACTORS the ScTeet as you | estr ZX81 ARCADE ACTION
i wiigtetnisl i o MUNCHER
Dhiterix writlen entirelv i . iz - Exciting pacman game for the £ X#1 £4.95
o [ I I|' Tndipeypirgy hoasplop ASTEROIDS
9 “Just the thing for asteroid addicls” POW Sepl 82 £4.95
| : o : INVADERS
: i 1l .I.-. t .”. v A s “Probably the best version of INVADERS vou will gel for
i the ZXB1” - PCW "8B2 £3.95
( RUI '\.l} Ju.TI AC h th ne of the gam ALIEN-DROPOLUT
Ceramble-tvoe a oy 2 Exciling ORIGINAL arcade game lor your ZXH1 £3.95
S STARTREK
Y 4 I YES! you can be a starship commander £1.95
UL G 071 GRAPHIC GOLI
uncher fu | s quich 18 graphically displayed holes to test even the best
Ti 11 0 golier £31.495
: " SUPERWLUMPL'S
e | e - An enthralling underground adventure for your |
G ACK Lt LXH1 £31.95
wie. It ull: rward and GAMES PACK
sl '5 e o OIS SEOTIN — Fantastic value for money, nearly 50K of programs on one
! ] cassette! Only £3.95
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Mastering machine

cocie on your Spectrum

Toni Baker, author of '‘Mastering

on Your 2X81’

Spectrum wit

Machine Code

turns her attention to the

h

this article, the first in a series

designed to take you throu%h machine code

from its very beginnings to

ts ultimate conclusions.

Inside the Spectrum is a tiny little
black box mystically referred to as
a"ZB0A'". Infact the ZBOA is the
only part of the whole computer
that actually does any thinking.
Toputit another way, the ZB0OA /s
the computer. The ROM is not a
computer — the ROM just con-
lains @ computer program. The
ZBOA speaks a language we call
MACHINE CODE. It does not
spaak BASIC, When yvou RUN &
BASIC program what's really hap-
pening is that the ZBOA is running
a program in the ROM which tells
t to look at what's written down
n thea RAM and then take ap-
propriate action,

Machine code has variables
st like in BASIC, but they're not
guite as flexible. The registers are
caled A,B,.C,D,E.H,and L, and
they can only store integers from
0 to 255. It's easier 1o work in
hexadecimal so |'ll do that from
the start — 00 means O and FF
means £55. In general two sym-
bols (0,1,2,3,4,5,6,7,8,9.A,
B, C, D, E or F} written next to
gach other means sixteen times
the first digit, plus the second digit
- leading zeroes are therefore op-
ticnal — however DON'T waste
your time converting things back
todecimal all the time - youdon't
need to. 5A is obviously bigger
than 3E because 5 is bigger than
3.In the same way D7 is a bigger
number than A4,

It is not necessary to change
the numbers into decimal first — it

l@ DEF FMN k

0000000 : ; <=
J000000@: ; (=>7"
=0 LET as="
3@ INPUT X
49 IF ag=""
=2
S5 PRINT as!
50 LET as=as$(3
70 LET x=x+1
39 GO TO 4@

Figure 1, HEXLD

POKE x .16%FN Kk (1) +FN
TO 2)

is better to get a kind of “'feel’” for
the size of a number in hex
without actually knowing what is
i15. After all, that's all we do in
decimal isn'tit? | bet youcan'tim-
agine a pile of (exactly] seventy
three pennies.

A wvariable in machine code
can therefore hold any number
between 00 and FF. A machine
code wvariable is called a
REGISTER., Thera are no error
traps in machine code, and so if
you try to add up two numbears
whose sum is more than FF you
will get the wrong answer (in ac-
tual fact it will be 100 (hex) less
than the real answer) the last
two digits will be the only ones
that count. Take a look at this little
segment of machine code:

LD A,9A —This is like a LET state-
ment. Register A now holds the
number 94,

ADD A,88 —In machine code you
can only do one thing at a time -
you cannot, eg. say LD
A, 9A + 88 as you could in BASIC.
What value does the A register
now contain? The answer is 22.
Try to do the adding up in hex: A
plus B equals 2 carry 1; 9 plus 8
plus the carry is also 2 carry 1; this
carry is “'lost"”’,

Registers can also be used in
pairs. The only combinations
alliowed are BC, DE, and HL. If B
contains 61 and C contains A7
then we say that BC contains
61A7. This is a four digit hex-

CODE "@lac+marm

() -
: ?EBEBBBQBBEGBBEE@I

ODE as$ix)-47) -4

THEN INPUT as$

k(2)
TO )

adecimal number. Its size is in
tuitively just a bit bigger than
6000, and a lot less than 7000.
Similarly, if HL contains 1234 we
say that H contains 12 and L con-
tains 34.

How do we actually
USE machine code?

When the ZX83 comes out,
hopefully there will be a few but-
tons marked with machine code
instructions. Until that happens
we unfortunately have to do some
translating. Each machine code
instruction has a number — a sort
of index. Instruction number ona
is LD BC, - something like a LET
statermnent in BASIC. Allthe ZBDA
naeds is a list of numbers.
Whenever it comes across the
number 01 it knows it has to carry
out the operation LD BC., It also of
course expects a four digit
number next so that it knows
what to load BC with. This index
number is called a HEX CODE

The words we use for the in-
structions are sometimes called
OP CODES (Operation Codes).
For every OPcode there is a HEX-
code, and for every HEXcode
there is an OPcode.

The computer needs the
HEXcodes in its programs.
Humans on the other hand find it
easier 10 use the OPcodes. When
wiriting down a machine code pro-
gram on a piece of paper we
usually then write BOTH versions
next to each other — like this:
ca RET
Here C9 is HEXcode which the
computer will understand. RET is
our way of writing it. RET means
RETURN; either "*Return to
BASIC" as we shall use very
shortly, or “'Return from a
subroutine” which | shall cover in
a later article,

Every machine code program you
write must end with a RET in-
struction.

The meaning of USR

SR is a function in BASIC — it's
very much like a cross between a
GOSUB statement and user defin-
ed (numerical) function. It looks
very much like a function in ap-
pearance: USR X has the same
“shape’ as SIN X or INT X, and
can be used in exactly the same
circumstances. But if SIN X
equals the height of a sine wave at
position X, and if INT X equals X
with all of its decimals banished,
what number does USR X give
us? ANSWER: USR X gives us the
value of the BC register! A
machine code program is run
every time USR is used, and the
number of variable or whatever
after the word USR must be the
address of the start of a program
written in machine code. For ex-

ample, consider this machine
code program:

010000 LD BC,0000
cs RET

If X was the address of the "01"'
in the above, then what number
would USR X give us? RET,
remember, means return to
BASIC, and so BC ends up as
zero, In this case USR X would
give us a value of zero, 50 PRINT
USR X would print O, and LET
Y =USR X would assign Y with
zero, and so on.

Qur next problem is how do
we get the machine code into the
computer in the first place? The
only way to do it is with a BASIC
program. Take a look at the pro-
gram in Fig. 1. It's called HEXLD,
and | shall explain what it does and
how it works.

The first line is a user-defined
function which turmns a string
character into a number, Its effect
istoturn 0" into O, 1" into 1,
and so on until “'9" which
becomes 9. In addition A"
becomes ten, ""'B'° becomes
eleven, and so onup to "'F"" which
becomaes fifteen. Small letters are
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PTeeGEEES cchncus R,

"

" 7 PRINT " RUN

10 PRINT " LIST ™. Z0e ERthue apae "

28 BONDBRIZE UskR ssoss 720 RANDORMIZE USR FN F(65018)

2@ RANDOMIZE USR 65 S 552 =TOP = =B 220

48 BRO. : g82@ PRINT " COPY ";: GO SUB da?
122 PRINT "WRITE . - wo  mia S
119 GO SUB B0V il 216 PRINT ° CO SUE &
120 INPUT A% pE\.Ir‘*ﬁq;q:‘ ”ll...a

130 RANDOMIZE USR £S1S52 T£28 PRINT ERE

142 PRINT A8 Sow INPUT R o

- r 4 - (L] - ] A= .‘
S99 ERINT “INSERT 848 BRI AR 2Yas 0 et
21@ G0O_Su = 33 A3 LFN
22@ INPUT A%: PRINT e Ol S02%,16sFN ki1as, 1) +Fi
230 RANDOMIZE USR 651@9 BOO_ROKE 8808

24@ PRINT A% BAR%LBhDoMIZE LER es27s

25@ GO TO 220 Q@@ INPUT "“RAODRESS ", a$

B A 3220 POKE BER18,1ExFN K (a$,3) +Fi
328 PRINT DELETE S TR )

@ GO SUR G 032 POKE 6S@19.16%FN K (as, 1) +F
40 PEIgﬁs - TO Kiag,2)

35S0 G0 8 S L4 B Svad KRETURN

200 EEEERwHEKLE 3" LINE 460 991% EEIET éﬁDDR§g5Fﬁ'if 31 +FI
= L= r e - = ‘= 2 . e _-. 3 _i.h-- + il
4110 SAUE “"HEXLD 3 MC'CODE &6S01E *?fa$ ;f eSaze * a%

53 e =: =11 O S@21,15+FN kias$,1) +FHy
422 SAVE " "CODE FN P (6SQ18&) #ftE:EE?E EEREL/ANEEN Liay
EiosSa24) -EN PIiBER1t) +1 Q4D hETL‘HN

432@ UERIFY "" ? EFE PN Kk (x8,4y) =CODE "@12724%
¢gq HEE%g; ::ESEE — Eggggéggggg:;tnpﬂ%@a@maamammm@ﬁa
- L ¥ ' - - AT . —d
152 BORDER @: INK 7: PAPER @ )48 VERBPE xpty)-¢
LHSH ©@: BRIG 8@ DEF FN h (x$) =496 sFN Kixs 1
480 LORD U CODE = OnE N KIXS,4) X$,2) +16%FN Kk (X §,3) +F
STOF 2072 PEFE FN k$ix,u)="01234587825
S0@ PRINT “"BEGIN SCDEF" (INT (x-184u) -16% >3
1@ GO SLUE _&@2@ Flu+4)) $1) 4! =168#INT (x.1c
SED SRNDUNILE USR OSmS4 r a2 DEF PN hsix)aFN ks$ix,5) +FN
Eo@ BRINT "REPLACE 5390 BEr BN 8 (X 1L LEN SHL- TR
coe BER R . = )= E w4

512 GO SUB_33@ (X 21 256 *PEEK
620 GO TO z=¢
Fig 2 (Above) The listing of HEXLD 3 Fig 3 (Below] The code for HE::LE K | A

= Ea 7 rEE4 FD FE78 a2 FESF 40 @

‘EQ3 ES FE2R A e FETO Q0 FER@ 38 8
FEQL F@ FELC &5 & FES3 D& FETA FE FEAL 24
FEQS 21F FE2C o2 cEE1 QQ FETEB EB FER2 E6
FE@5 1F Lete on FESS 28 = FEZC Er FER3 OF
FE@? 1F cEaF 7o | FESE 48 K =ETD 8BS FER4 DE&
FE@E 1F FE3a Cf FES? SC \ FETE @0 FEAS @7
s — FE3Sda CD FES - FER = -
FE@g L& FE31 @2 FES2 23 1 FE7F @ ERE 27
FEGR 20 O FE32 FE ~ESQ 4F N FES@ 2R » FER? 37
FE@E FE EEZ3 7D > “FSA 23 # FES31 4B K :FEFIHS =K
FE@QC 3R : FES4 CD =EFEB 46 F =E32 ST FERA9 87
FERQD S8 & rESS 5 cEE . AR FES3 23 & ER8R DS
FERQE @2 FE36 FE ~Eer A& ¢ FER4 4F N FEAB S7 W
FEQF CB8 FE37 &E “E=E OB FEBS 23 8 FERC 23 b
FE1@ 87 FE38 2@ “ESF 19 FES6 46 F FEAD 7E
FEiz F1 FE3R 7E FES1 @2 FESS 28 “EAF 42 @
FE13 ES FESEB COC =ES2 CF ~E89 CB ~EBQ 38 &
FEl4 Q@F FE3C @2 cZar 14 FE2R 13 SERL.LQA
FE1S CE FE3D FE el O ~ESB 28 ( FEB2 ES
FE1S =@ © FEJE J3E 2= 24 « FESC DS FEE3 OF
~"El17 FE FE23F 20 FESE OO FESD ED FEB4 06
FE1S 2A FE4® D7 SFERT FE FESE S8 FEBS @7
rE12 28 ¢ FE41 PE * ~EE22 ED FESF F@A FEBS CB&
FTElHR &= FE42 FE ~E=a SB [ FES@ FD €87 30 9
FE1E C6 FE43 2@ ~EER FRA FEQ1 7R Z =E63 a2
CEiC o7 FEd4d 35 8 ‘FEE FD FEQ2 CD FESS D1
EETE 22 FELE @8 ~E&C AT FESS 22 FEBA 12
rElE C2 FE4R FE ~FED ED FES4 FE FEEE 12
FEAF 2A = FE47 RS EGE 52 R FEQS 7B < FEBC ED
FE2@ 2o FE4S 20 @ EEF 22 n FE9Q8 CD FEBD 53 S
FEz1l FE FE49 @1 50 44 D FES7 @2 FERE FRH
FEaz z= FE4R D7 ~E=1 4D M FESS FE =ESF FD
FE2S FC FE4B 3F cE=3 E1 FES9 3E » FEC@ ES
FE=4 FU FE4C 2D FE7T3 ED FESR 20 FEC1 2R #*
FE2S 54 T FE4D D7 =E73 SB I FEQB D7 FEC2 0@
FE2E SO ) FE4E 25 = FE7S 2@ FEQC 23 & PECS PFE
FE27 2R * FE4F 22 FETE FE FEQD 7E * FEC4 ED
FESS FO FES® FA FET7 19 FESE FE FECS 52 R
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FECS E1 FEE4d SB C Fral FD FF1E CP FFa3C @2
| FEC? 3@ @ FEES FA FF@a2 A7 FF1F @8 FF30 FE
FECS @4 FEES FD FF23 ED FFe@ CD FF3E 78 X
1" b FECY9 ED FEE? ED “Fad 52 R FF21 @2 FFaF D7
[ FECR S3 $§ FEES B© FF@sS 44 © FFaa F FFd®d 7C |
e FECE ©0 FEE2 1B FF@8 40 ™ FF23 3E » =41 CD
F FECC FE rEEAR 18 FF@7 @3 FF24 20 FFa2 Q2
FECD @B ~EEB EC = FF2S D7 FF43 FE
FECE 78 X FEEC 5% S sl IEE * FF26 7E. % Frad T8 x
FECF B1 FEED @ ~Fas FEa27 cb EE4
.Frn | FECe 2@ FEEE FE =FQA FD FF28 @2 el B
o FED1 CR FEEF C9 ~~aB8 EB FF29 FE FF47 CD
Fid FED2 C9 FEFD 2A = FFAC A7 FF2R 3E » FF48 @2
FED3 2R # FEFl1l FA Frab ED FFeB =29 FF49 FE
FED4 Q0@ FEF2 FD FFQE S2 R FF2C 47 G FE4A AE >
FEDS FE FEF3 g& FFaF 1w FF2D0 D7 FF48 @aD
FECS ED FEF4 FS FF1@ 38 8 FF2E 79 4 FF4C D7
EDT SB [ FEFS FD FF11 94 FF2F CD FF4D E1
S FED3 FC FEFS 2B + FF12 ED FF32 @2 FF4E 7C |
s FEDQ FD FEF7? 22 " FF13 B FF31 FE FF4F CD
I FEDR DS FEF2 Q@ FF14 CF FF32 78 FFS@ @2
FEDEB A7 FEF2 FE FF1S5 @a FF233 D7 FFS1 FE
FEDC ED FEFR C9 FF16 @9 FF34 7R Z FFE2 7D
FEDD SZ& R FEFE ED FF17 2B + EFRS CD FEES GO
FEDE 44 D FEFC 8B [ FFle& EB FF38 @2 FFS4 @2
a2l FECF 4D ™ FEFD FA FF19 @9 Fraz FE FF8S FFE
FEEQ @3 FEFE FD FF1R 2B + FF38 78 X FFESS8 CF
F FEEL1 E1 FEFF 2R = FF18 EB FF39 D7 FFS7 14
FEE2 22 ®# FF1C ED =F3a 7B {
FEES ED FF@® FC FF10 838 FF3B CD
t;g Fig 3 Cont. The code for HEXLD 3.
3t aso taken into account and so  stop the program type in just a code editing program called HEX- machine instead of a 48K
3" also becomes ten, and soon  newline — this will cause error LD 3. Youcanloaditintothecom- machine you must subtract
1 w to """ which gives fifteen just  code 3. You now have amachine puter using HEXLD as above. Its 32768 from each address used in
== #s if it were a capital. The rest of code program. Type PRINT USR purpose is to allow you to con- the BASIC, and you must change
the program is your HEX 24576 toseeif it gives zero asit struct and edit other programs in  each address referred to in the
e85 LOADER. should. If you want to see what machine code. To avoid confu- machine code which begins with
ie To use the program type vyou're doing change line 40 to sion the hex given in Fig. 3iscall- F into the corresponding address
RUN, then input a (decimal) ad- read IF a5 ="" THEN INPUT a$: ed the “object program’ — the beginning with 7
N dress. Input 24576 here (for no  PRINT a$ machine code you will use it 10 The features of the program
=1 24 other reason than the fact that in edit is referred 10 as the "subject are as follows
" hex 24576 is written as 6000). FOr advanced Pro- pogram”. You should not at-
Now sl youneedtotypeinisyour  grammers tempt to use HEXLD 3 to edit
machine code. Type in v RS itself,
g “010000" and then “C9". To Figures 2 and 3 give a machine If you are using a 16K
The arrangement of the variables and machine code routines of
HEXLD 3
16K 4BK
J1OF8 FDF8  BEGIN Points to the first byte of RUN allows you to list machine code in hex from
the subject program. any (hex address).
JOFA FDFA  ADDRESS ) RUN 100 alfows you to write your own machine code as
JOFC FDFC ADD2 |Parameters used by HEXLD in HEXLD above.
3. RUN 200 allows you to insert bytes of machine code
JOFE FDFE  ADD3 ) between existing bytes.
J JEO0 FEOO  LIMIT Points to the first byte after RUN 300 allows you fo delete bytes of machine code,
E the subject program. closing up the gap which they occupied.
7E02 FEO2  HPRINT Subroutine to print the con- RUN 400 SAVEs first the BASIC, then the object pro-
5 tents of the A register in gram, then the subject program, then verifies
3 hexadecimal. all three, :
JETF FEIF  HUST Lists subject program in RUN 500 Initially assigns variables used by this program,
hexadecimal. RUN 500 must be used only if you are creating
1ES5 FEB5  INSERT Inserts additional bytes into a new program from scratch.
subject program. RUN 600 Eguivalent to DELETE followed by INSERT at
7EBO0 FEBO WRITE Overwrites subject program the same address.
with new code. RUN 700 alflows you to RUN machine code from any ad-
I JED3 FED3  DELETE Deletes bytes from subject dress.
program. RUN 800 allows you to copy blocks of machine code
TEFO  FEFOD BEGINMC Sets BEGIN and LIMIT ready from one address to another.
for creating new subject FN Histring) changes hex to decimal, eg FN H ("002A") =
program. 42
JEFB FEFB  HCOPY Overwrites subject program FNH$ changes decimal to hex, eg FN H$(42) =
with bytes copied from “D02A"
elsawhere, fnumber)
JF20 FF20  BREAKP Break point routine. FNP (address equivalent to PEEK (address) + 256°
1F68 FF58 Next spare byte — User PEEK (address + 1)
defined graphics may begin
Fg. 4 here.

i amm sovry of theve 13 maulleacien! space fo hel the machere code fov MEXLD 3 o full. You
=gy lkp [0 fransiale /F for yoursell as an geCercig@® o yous are Buflscmpntly manos Mg i
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BASIC

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

— Assumes knowladge of the Sinclair ZX81 BASIC
manual only.

— Covers many techniques for speed, space saving
and “good practice’”

— Hlustrated by over 26 usaful and anjoyable
programs, demonstrating the rules described. while
making the most effective use of 1K.

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

— Send £5 lo:
Ivor Killarbite,
10. Elson Road,
Formby,
Liverpool L37 2EG

EFFICIENT

2 iﬁ z  STUDY PACKS
= ¢ | STARTING YOUR ‘O’ LEVEL
S O FT OR CSE COURSES

“I found the whole package a very good revision ald”

X mputing, Aug/Sepl. Soltwara Review

2. Programs of problems using random data — differeni eact

PHYSICS |
t__‘--f'".‘_'-:afr“'l_l (0 /CSE ' £7.50 each
*.,.l,‘.'..._-'_l..-.a:..' ( £5.50 I

: JUNIOR SCHOOL PHOGRAMS
"ASTROMATHS" — Decimals, Fract ~antanes

"JUNGLEMATHS" Addition, Subtrachion, Mulliplicatior

“MAGIC SPELL" — Versati

Make learing fun — Excellent use of graphics £5. each
Teachers "MAHKBGOK End the drugery of adding ug
mar<ss ca Lt ._| =F =) Bos ne & {E
CDMFU"EH STUDIES table for students up o Bve
Understard Logic Gales, Boolean Algebra; Truth Tables and
Kamaugh Ma Ex anl o T 11 nva ble aid for
puter scie & nroarams £6
P L 4 o B PAP 5 pA # Sarder M nél Egstwi
i All p T vatabie MICHOWARE ¥ B

ZX81 16K SPECTRUM RAM Cassettes

Games to Test your Skills & Tactics
‘VERY MASTY MOUNTAIN and NASTY INVADERS...ars both vary wall
written' ; "'l am thoroughly pleased with the goods Client. London

Thanks for your very good VERY NASTY MOUNTAIN": M.F. Harold,
Guildford, Sy

“"NASTY INVADERS...VERY NASTY MOUNTAIN : with no loading pro
blams at all and the literatura you included, will certainly purchasa from
you agein’’: N.D.H., Huddersfield
“i am writing to congratulaie you on the excellent VERY NASTY MOUN
TAIN. | am also pleased with the quick delivery”': R.Massingham, Batley
W. Yorks
“1 likm MASTY INVADERS., the graphics are sacellent; VERY NASTY
MOUNTAIN is also an sxcellant game. Thase are two of the bast gamas |
have for my ZXB1 Michasl B. McAllistar, Lakenheath, Suffolk

MNASTY INVADERS: Gat tham bafors your Bosses gat youl £4.95
A 20 minute plus Action-Packed Gamea. You are on duty in the Defence
Radar Cantra. An invasion starts. Your task is to prevent the Enamy from
landing. But you have problems: not only do you have to stop the Invaders
making repairs to thair craft, but there could be personnel trouble tool
Good control is rewarded, but arvors are panalissd

Don’t despair — Rank Has Its Privileges!!

NASTY MOUNTAIN: Solve tha Clues if you want 1o Escapa! £4.95
You are laading an axpeédition and come to an impassable mountain range
It looks like 8 long detour until an obld gost-hard announces that there is an
opening in the rocks into which the cccasional animal wanders, but thay
navar re-appear Ses i you can solve the mysteries of Nasty Mountain
and continue on your travels. Wheather you succeed or fail, you can
always try again but somahow its not quite the samo as before

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

Justify Your ZX 81 As A Business Expense

PETTY CASH/WVAT: Know whare yvour Manay want! £10.00
Enter Date, Narrative and Gross Expenditure for each Cash Purchase
Analyses into 20 Sub-Headings and 13 Main-Headings and givas Gross,
VAT, Net and Exempt Subtotals and Totals. its s0 good, we use it
oursalves

VAT BOOK INPUTS: Written for the Small Business & Sole Trader £12.00
As the Petty Cash/VAT Program, but with the facility to add in your Cha-
que and Standing Order Items to give Inputs Bottom Line Totals

CHEQUES/P.0.s TO:— GILTROLE LTD., DEPT. ZXC,
P.0. BOX 50, RUGBY, WARKS. CV21 4DH

The specialists in intemasl pheg in memores for 2X
coOmpuismn announce

- 80K
SPECTRUM

novw attainable for the price of a 48K modell! with
gur SPE0 low-power Sinclslr look-alks
Functionally identical to the Sinclair 32K internal pleg in expanskon but with doubls
the capacity (84K the SPE0 plugs Into the sockets provided on the 18K SPECTRUM
by Sknciair for his 32K axpansion board. Instructions bo our usual high standard makas
firtd vary simple indesd
Tha SPE0 in no way Interferes with Sinclakr add ona — ZX Printer. R5232 interface
Microdrive
Mew low prices on our highly sauccesstul internal memaorias for JXE
To: Esat London Roboties. ‘Finlandia House® . 14 Darwaell Closs. LONDON E8 48T

em
ltem Price Quantity Total

CHIPSWITCH kit doubles your ZX81 memory 1o 4.70
2K [this kit reguires soldering)

INCREMENTAL internasl 2K plug-in mamaory 17.76
sxtension for 2XE1Y sxpandabls to 16K

Additional 2K chips for above (HMB118P-3) a4 50

MAXIMEM 84K internal plug-in mamory for 49 985
ZXB1

SPBO0 84K nternal plug-in memory extenalon 50.00
for 2X SPECTRUM giving BOX of user RAM

SPEO Kit version with full iInstruc tions 44 00
SPB0 fitting service (price includes sxcen 8.00

FPoatage and Packing
TOTALL

Telaphons snguites on 01 471 3308

All prices already includs VAT

Plamss tick I you require & VAT receipt

Retunds lesa £1 .50 handiing on all items returned within 14 deys of receipt. Send
starmped addrassed snvalops plus sdditional 12%p stemp for cateiogus

Chague Postal Order paysble to: EAST LONDON ROBOTICS ©
Nama M M Miss
Adrrean

STOP PRESS!I| Tranatar all your ZXA1 BASIC and Machina cods programs snd dats
onto your SPECTRUM in minutss with owr new SLOWLOADER avallable soonl|
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The Secret of LIFE

We set you a problem, and show one
way to solve it
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The game of LIFE was invented by
John Conway of Cambridge
University in October, 1970. It
simulates the birth, death and
growth of cells in a closed colony.

Before the state of a cell for
the ‘next generation’ (a genera-
tion is a complete check, and
reprint of the grid upon which the
colony lives) is determined, it
must be compared with the eight
surrounding cells. If there are two
or three occupied cells around the
one being checked, and the one
being checked is occupied, there
s no change; it survives till the
naxt generation. If there are three
and only three occupied cells, and
the cell being checked is empty, a
cell is ‘bom’ there in the next
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generation, If there are four or
more neighbours, the cell being
checked ‘dies’, that is, is emptied
in the next generation.

That is aimost all the informa-
tion you neead to construct a gamea
of LIFE from first principles. There
is just one more thing — the rules
are applied all over the grid at
once, so you need one array to
hold the current generation, and
another to hold the new genera-
tion, so that changes for the next
generation do not effect cells
which have not yet been cheacked
in the present generation. Setupa
10 x 10 grid, and try and work out
a program to (a) place some cells
on it; (b) check each of these cells
in tum in accord with Conway's

GEMERATION @

=

GENERAT ION

GENERRTIDN 2Z

= L L]
- = =
= a
n = =
= = =

GENERRTION 3

laws, and then update a reference
array; (c) copy the reference array
into a ‘print out’ array; and (d)
print out the colony and start
again,

Here's one way of doing it,
which uses two 'data’ statements
in the form of strings which are ac-
cessed element by element. A$ in
line 30 contains information
regarding the numerical relation-
ship of cells to each other (eg + 1
is one to the right, — 1 isone to the
laft and so on). A% inline 90 is the
position of the starting cells, when
the grid is numbered one to 100,
Line 30 contains the following:
minus sign, plus sign, equals sign,

GENERATION @

L 8 LY L

= B

= E ] L]

GENEREABT ION 2

=

= -

= -

- -

=

GEMNMERAT Tixk

GEMNERRTION 4

usa
[ ]

pound sign, graphic from the S
key, graphic from the 2 key,
graphic from the 1 key, space.

Note that there is a comma
after the last element within A$ in
line 90. This is needed for the
“"data’” routine to work.

Other starting colonies you
can try:

BEEHIVE: 45, 45, 46, 64, 65, 66, 74, 76, 85

CROSS: 43, 47, 54, 56, 65, 74, 76, 83, 8/
MOBIUS: 23, 24, 25, 33,34,35,43,44,45,56,57,58,66,67,

68,76,77,.78

RUSSIAN: 33, 34, 35, 36, 37, 38, 47, 56, 65, 74, 83, 84, 85,

86, 87,88

FLAME: 16, 26, 36, 46,51,52, 53, 54, 55,56, 57, 58, 59, 66,

76, B6, 96

97




ZX Education

The ideal
SChool
computer

David Valentine looks at the ZX81
and asks if it reallyis the best
machine for schools touse,evenat £70.

It is easy to see why the
ZX81 is becoming so popular in
schools. It is a friendly looking
computer, not much larger !h,\b;-'.
the now commonplace
calculator and it has rapidly
become a familiar piece of
technology due to the satura
tion advertising of Sinclair. It is
easily available through outlets
such as W.H. Smiths, Griffin
and George (school equipment
suppliers) as well as, of course,
mail order. There can be very
few people who have not seen
at least a picture of one and
many are purchased out of sim
ple curiosity. It is hardly surpris
ing then that just as the radio,
the television and the video
recorder have been taken up by
schools, so has the ZX81

Isitthen the ideal compter for
use in a school? The answer to
this must be a very guarded
‘'maybe’. Certainly | myself use
more than one on a regular
basis with a greeat deal of suc
cess, but this is only after
meeating and overcoming a
number of problems. | have also
seen It dismissed as a toy not
worthy of serious considera
ton.

What then are the pointsin its
tavour? The major factor has to
be cost. If the school has very
limited funds or if it wants to af
ford a number of machines then
the ZX81 wins hands down. It
15 worth remembering
however, that no matter how
good the value for money, if a
device 15 difficult to use then it
IS not r'lt.‘l:.'t.".;&'.ur||'.,' such a
bargain. A ZX81 is inexpensive
enough to allow home at
weekends to suitable pupils

98

and is of course easily carried
lever tried stuffing a PET into
your satchel?), The standard
keyboard is proof against hav
ing liquids spilled on it and hav
ing pencils stuffed down it,
both important factors in a
junior school. Despite its size (1
is certainly powerful enough for
most conceivable applications
in a junior school and for many
in a secondary school. The main
limitation is the tiny amount of
memory available on the stan
dard model and although some
vary clever programs have been
written for the 1K version, |
have found that they tend to be
not very ‘user friendly” in that
there is little room for on screen
explanation or error trapping
and the use of graphics tends to
be restncted

What are the drawbacks to
its usage and can they be over
come?

As | have already mentioned
it will soon become appareant 10
a serious user that a memaory
axpansion i1s required and it 1s
here that we meet one of the
major drawbacks of the ZX81
As vou are no doubt aware the
standard 16K add on memory
pack is simply pushed onto the
exposed part of the printed cir
cuit boarad at the back of the
computer. This connection has
rapidly achieved notoriety for
being amazingly unstable. In
short, it wobbles and can often
lead to loss of program. |
onginally used a wide rubber
band to hold my RAM pack in
place but | have recently ac
quired a device known as a
'WOBBLEQUITS'. This is a
shaped piece of sprung steel

which acts as both a base for
the computer making it less
liable to slide around, but alson
holds the RAM pack tightl
against the back of the com
puter. It has been found that
some of the smaller 16K RANM
packs currently available tend
to be less prone to moving
around

In Schools, equipment must
be both reliable and safe. | have
been very happy that there 1sng
danger to prying fingers from
the ZXB1, particularly when
the RAM pack is covering up
the exposed part of the board
howewver | am not 50 happy that
the power supply lead is very
easily pulled from its socket. A
careful teacher will obviously
place the leads in such a pos
tion that they are away from the
children, however | have seen
the power and the cassette
leads pulled out on a number of
occasions purely by accident as
a result of over enthusiasm,
There are a number of ways of
overcoming this. One crude
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method is to simply tape the
plug in place with insulating
tape. Another maore
sophisticated method is to
make a wooden surround for
the ZX81, boxing the leads on
the left hand side. The power
and the cassette leads are then
replaced on the side of the box
by more stable plugs such as
'BNC' types, easily available
from any component shop or
R.5. components for example.
The existing leads are then cut,
they are then soldered onto the
back of the new plug. This short
lead is now replugged into the
IZXB1 and can now be boxed in.
Each long lead now has the
'‘BNC’ male end soldered on and
can then be plugged into the
side of the box. As this does not
affect the computer in any way
it should not invalidate the
guarantee. The leads can, of
course, be soldered in directly
onto the board, but as this in
volves opening up the ZXB1 it
should only be undertaken by
someonea who knows what he
orshe s doing asitis likely toin-
validate the guarantee,

Much has been written con
cerning the unreliability of the
LOADing system. Many is the
time | have seen eagerness in
the classroom turn to cynicism
and boredom as a teacher has
tried to load a program for the
nth time, trying '‘just one more
volume setting’". Again, an ex
perienced teacher will have ex-
perimented with all possible
settings and will instinctively
know if a program is loading. It
s always a good idea to have
loaded up any programs before
the start of the lesson anyway!

The keyboard has come in for
a lot of criticism, however | feel
that alot of the criticisms are in-
valid in schools. Pupils are not
touch typists and tend to adapt
very quickly to the idea of strok
ing the keys. The keyboard is
rather cluttered but again | have
been pleasantly surprised at the
speed with which children have
learned where each function is.
They pick that sort of thing up
much more quickly than most
adults! | must add, however,
that the lack of lower case let
tars must limit i1ts use in an in
fant school. Teachers of
reading have thrown up their
hands in horror at the thought
of having 10 use upper case all
of the time!

| have spoken to people who
are concerned with 'software
libraries’ for Local Education
Authorities and have asked
them why they are reticent 1o
support the ZXB1 and it is
largely down to the drawbacks |
have mentioned. Personally |
feal such attitudes are rather
shortsighted — the ZX81 has a
lot to offer a School, however,
unreliable technology is rapidly
classed as a gimmick and is
soon passed over by an ex
perienced teacher who has
‘seen it all before”.

conclusion

A powerful easy to use com
puter which is without doubt a
véary suitable machine for
anyong who wants to learn or
teach the fundamentals of
computing for the minimum
outlay. For more serious and ex
tended applications in schools

some thought has to begiven to
make it as reliable as possible if
pupils are not to become
frustrated in using it

MUSE winners
announced

Final awards have now
been made in the special
ZX81 software award
scheme, organised last
November by MUSE, the
educational computing
association, to en-
courage the production
of learning programs,

and sponsored by Sinclair
Research.
Well over 100 entries “a

most gratifying response’’, ac-
cording to the organisers
were received. Many have been
accepted intothe ZX81 section
of the MUSE software library,
which with nearly 50 programs
is now the largest section.

Eric Deeson, Educational ZX
User Group organiser, and
MUSE software librarian,
Charles Sweeten, eventually
decided to award prizes in only
five of the six possible
categories, ‘‘reflecting’’, said
Eric, "'less poor quality than an
over-preponderance of science
and maths matenal .

Prizes of Sinclair ZX Printers
went to Dave Fisher of Coven
iry n the pnmary maths
science section for ‘Bomber’;
to Charles Rowbotham of Man
chester under other primary for
‘Sentry”’; under secondary
maths/ science 10
McMullan of Stechford for
‘Forensic’: under other secon
dary to Richard Marriot of
Kenilworth for ‘Bigspell’, and
under other to lan Souter of
Tunbridge Wells for ‘'TLOG". No
award was made in the ad-
ministration category.

Announcing the results Eric
Deeson expressed MUSE's
thanks “'to Sinclair for making
the awards and covering the
costs of the exercise, andtothe
assessors for their always con-
siderate and definitive
reports’’.

MUSE is a national organisa
tion for co-ordinating activity in
primary and secondary
schools, teacher training in-
stitutions, colleges and other
astablishments with an interast
in the use of mini and
microcomputers in any subject
area of education. For further
information on MUSE please

John

contact Bob Trigger, MUSE
Freepost, Bromsgrove BG61
0JT, Worcs
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ZX Education

1
Enough to send I =]
you l.lp a tree This shows a concolse as design-
ad for use in Arbourthorne Middie
James Wailsh enters the School, Shelffield, which is
“umerlcal lunnle dﬂf!g’ﬂﬂd fo take & full kﬂr‘b'ﬂ‘lfd i

necessary. The Ferguson 3707
has proved virtually 100% refable
if the sama tapa it used tima and
again, and it works with both
leads connacted all the tima. The

Come on, who are they trying
to kid. Firstly what has the
jungle got to do with maths,

secondly, maths cannot be
fun... canit? Well at leastitis a
little less mind bending than ‘0
level chemistry or
Undergraduate electronics.

Jungle maths is written for
‘Juniors and Remedials’
presumably between the ages
of about six and thirteen. The
jungle idea is that you are
situated in a graphically
represented jungle and have to
get back to base. If you get a
guestion right then you move
on one place. If you get it wrong
you lose one of your five lives in
one of four weird and wonder
ful ways.

Each way is very well
represented by some advanced
moving graphics. If you take
100 ong 10 answer the Gues
tion, you see a full screen pic
ture of "‘yvourself'”” sink into
quick-sand, and you lose a life

On side one you have add
tion and subtraction with these
choices; whole numbers,
decimals, minus values, time
limit, size of number. On side

on EdZX softwara

computer featuras the lower-case
ovarlay menitioned in the article

ARARENE  FESSERER SEEEE

looked at thraa ‘0’ lavel revision
packages, | have now made a
ratherrapid jumpupto ‘A’ Level
with Philip Lawton’s ‘‘Resistor

Capacitor Transients'’
package. This particular
package is part of a series of

when using the program with
his/her students or as a script
for a video recording if using a
video i1s more conveniant than
having the computer in the
flesh (in the silicon would be
more correct). A pre-recorded

C12 cassette. It can be run in

three different ways:

(i) Continuously going

through each function.
[ii)

through each function

Continuously going

but

waiting for a response from the

program packages and video video is in fact available from user
twothere are multiplicationand  caggettes produced and Philip Lawton. (i) Running particular areas
division with the same choices marketed by Mr. Lawton. To Looking now at the actual of the programs, to
Conclusion put you in the picture, this program, it is approximately demonstrate particular pro-

I he documentation is good and
gives the teacher quite a lot of
help. Owverall, this package Is
excellent. | have seen some
educational packages on more
expensive computers such as
the MZ8B8OK and the Apple and
thisis the first time | have seena
ZXB1 educational program
with gra;:.hlr;ﬁ anywhnera nearas
good. Personally my only reser
vation was that | was tempted
to get answaears wrong in order
to see myself being eaten by
piranhas or fall into a deep pit
Due to the versatility of the pro
gram and the number of
choices, It can be used by
anyone from the bright six
vear-old to the remedial
thirteen-year-old

Well done SCISOFT, this is
vary good indeed and | recom-
mend it

Making
connections

James Walsh foresakes
the trees for the p.c.b.'s

From "0’ level to "A’ level in one
giant leap. In the last edition |

package is aimed at GCE "A"'
students, TEC programmes and
Undergraudate courses in sub
jects such as electronics,
engineering, science and
mathematics

Together with the program,
which incidently loaded first
time, comes a hefty 26 page
booklet aimed at giving the
tutors themselves an idea of
what the package i1s all about
The documentation is
thorough, well thought out and
constitutes a |i:lrl._'..]!-\.‘ ['.IFI:'_}[}{_JFTL{:IT'I
of the value of this package,
hence | intend to spend a little
more time than usual looking
through the contents of the
documentation.

The first couple of pages give
a general outline of the con
tents, suitable courses and
notes on the equations. Page
three gives an index to video
recording if you decide to
record it i(we will come onto this
later). Pages 4 through to 9 give
a basic run down of the pro
gram which you will need alter-
ing for adaption to other com
puters, such as the PET,

The remaining 17 pages are
dedicated to a script for use
either as a guide for the lecturer

7% K long and is supplied on a

blems
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ZX Education

Heara's an idea if you want to keep
school children s fingers off the
BREAK key. It is made from 8
paper chip, and sasily unclipped
for programming

Conclusions

The whole thing has been very
well thought out, and the idea
af video recording a session
with the package may appealto
many tutors far more than lugg
ng a8 computer and all the
vanous wires and modules
ground. Good provision for the
student has also been made,
with extra copies of graphs and

written parmission for copiesto
be made in the purchasers
school or other similar educa-
tional astablishment

This is generally a good
package and worth consider
ing. Details of other titles are
available from:

PHILIP LAWTON

4 TEMPLAR WAY

ROTHLEY

LEICESTER LE7 TLN

please include a stamped ad
dressed envelope

Getting back to
primaries

EdZX is a company
specialising In educa-
tional software for the ZX
computers.

—
L emEm
i |8

The company is currently offer-
ing two programs: NUMPRAC
and SPELL. SPELL is supplied
with a supplementary program
LETTERHUNT, and accessory
Keyboard Overlay

NUMPRAC is a suite of seven
number practice games ranging
from ‘Count the Blocks' for
4-year-olds to 'Series’ forupper
Primary; and including Varied
Format questions in response
to recent recommendations.
Originally designed as the pro-
gram with which to introduce
computers into a school, NUM
PRAC explains signs like *, em
phasises the use of NEWLINE
and the gentle touch on the
keyboard.

The program has full input
validation: it features bold
reward-word graphics and
sophisticated teacher s control
facilities. NUMPRAC does not
attempt to ‘teach’, it works by
positive reinforcement.

LETTERHUNT and SPELL
come together on one cassette.
They share a common fount of
bold lower-case letters and a
lower-case Keyboard Overlay
The typeface on the overlay
(Eurostile Bold) was chosen
specially to match as closely as
possible the characteristics of
the letters obtainable with
ZX81 graphics. The Overlay in-
corporates a BREAK key mask,

LETTERHUNT develops
character recognition and
keyvboard familiarity, and 1s
good preparation for SPELL

SPELL is a substantial pro
gram intended to develop the
quick recognition of words and
tha ability to respell them. (It is
obviously not a ‘reading’ pro-
gram since it is not concerned
with the sound or meaning of
words. )

The vocabulary is grouped
according to word type and is
safe from RUN.

The vocabulary is really in
cidental to the program and
words may be added or deleted
singly or in groups. This powaer-
ful facility enables the teacher
(or better still, the children) to
axtend the vocabulary week by
week witH new words. The
teacher can control exactly
which groups are presented to
the children or can leave an ele
ment of choice to them

NUMPRAC is £3.45, and
LETTERHUNT/SPELL
(cassette, documentation and
keyboard overlay) is £3.95
Overlays are 65p each (£4.00
for 10). EAdZX Educational Soft-

ware (mail order onlyl, 16
Grasmere Road, Dronfield
Woodhouse, Sheffield, 518
5PS.
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Software

1

If you wish to use metres
dragged against friction, instead
of the height lifted, then simply
enter the maetres dragged when
the program asks for height lifted.

vhen the program is run, a menu
will appear, and “joules’ or ‘watts’
tan be selected by entering the
appropriate letter, All vou have to
do then is enter the figures, and up
comeas the answer.

- AR

mEEEEEEO S
FﬁrT“ﬂﬁfT'anFTWIHHFﬂr:

anks-Bochrsosllual Re RL R
|
|
1
o 12 REM " JOULES"
2@ REM D.BUCKLEY
28 CLS
30 PRINT "JUNULES/-UATTS PROGRAM
‘40 PRINT "JUOULES. INPUT A"

=%
=1
7a
=15

PEO0I Se088RSE s T

QLRSI Y & QR PBOUDINAUALEQN OO NE

1]
O606NGR06E 6 O6GO00 06860 NEE 686

IVURNNURPHEE D e B PREPE TR R e

E00008EE L (D

MM R
T E YRR =
> MEUNLeWY

2~JOw

MDD N R~
NN BEe D=
N8O 0
2600 6

O0LDO006866

Weatts that?

This program, written by D. Buckley
of Aston-under- -Lynne, is ideal for
students studying phv5|c
to carry out a humber of
Wwatt calculations.

S, Who have
Joule or

PRINT "WATTS INPUT B
PREINT “STOP - INPUT C*
INPUT A%

IF RA$="A" THEN GOTO 1000

IF A$E="B" THEN GOTO 2000

IF A%$="C" THEN PRINT , "EMND
ROGRRAM™

STOR

REM ##JOULES*#*

CLS

PRINT "“JOULES"™

FRINT

PRINT "“"WEIGHT (NEWTONS)=7"
INPUT R

PRINT H

PRINT

PRINT "HEIGHT LIFTED (METRES
INFUT B

PRINT B

LET C=R=%E

PRINT AT 10,0, RA." HNHEUWTONS =
: "' METRES="";,C;"™ JOULES"“
PRINT ....

PRINT "RETURN TO HMENU: INPUT
PRINT “"CONTINUE : INPUT
INPUT A%

IF As="RA" THEN GOTO 25

IF RA$s="8B" THEN GOTO 1000
STOF

REH #=xUATTS*=

CLS

PRINT "“"WATTS"

PRINT

PRINT "WEIGHT (NEWTQNS) =7*"
INFPUT A

PRIMNT A

PRINT

PRINT "HEIGHT LIFTED (METRES
INFPUT B

PRINT B

PRINT

PRINT "TIME(SECONDS) =27"
INPUT C

PRINT C

LET D=(As*B}) ~C

FRINT RT 15 B,H,” NEWTONS £
o HETHE* s ",C," SECS. =",D
ATTS"

PRINT

PRINT "RETURN TO HENU: INPUT
PRINT “CONTINUE s INPUT
INFPUT AS

IF AsS="A" THEN GAOTO 25

IF As$="E" THEN GOTO 2000
*TOP
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16K Programs

The program covers series AC
circuits having Resistance.
Inductance: Resistance
Capacitance: Resistance, In
ductance and Capacitance. It
nas also been designed to cover
the case of Series Resonance
Calculations of: Reactance
Impedance : Current : Voltages
Power Factor : Power in Watts
Volt Amperes and Reactive
Fower are made and the results
aisplayed. A circuit diagram is
drawn. The circuit has the cur
rent I1I1,::-5-.1\,r'4‘: and the vo tages

across the components. Values

I.1 r\fl

and

CIRCUITS

From Paisley, Scotland, Thomas Ballantyne has sent us a program
which was devised to calculate and illustrate — using circuit and
phasor diagrams — the characteristics of a series AC electrical cir-
cuit. The program is for a 16K ZX81.

ELECTRICAL

are to the whole

numoer

nearest

The program can then be us-
ed to illustrate the phasor
diagram for the circuit, The
diagram shows the in phase,
and out of phase voltages, and
the phase angle between cur-
rent and applied voltage

The user is prompted to
enter the essential guantities
one atatime. If capacitance is to
be entered then it should be in
farads (eg 200 Microfarads
200E-6 farads). If there is no

inductive onlyl
then capacitance should be
entered as 0. Even though
theoretically this would give in
finite reactance. The program is
arranged to take account of this.

In similar fashion if there is
no inductance enter this as 0
No provision has been made for
zero resistance, this being an
unlikely occurrence. However, if
0 s entered for resistance the
program will run normally, until
it reaches the stage of displaying
the phasor diagram The
diagram will appear on the

resistive and

screen and a code 6 will indicate
an arithmetic overflow

The program may be run in
fasr or slow. Slow allows the
diagrams to build up, and can be
fascinating to watch. The pro
gram was originally devised to
assistin the teaching of this sub
ject to electrical students who
were apprentices. A further
adaptation is planned to make
the student do a bit more work
than the computer, the basis of
real learmng

e e e e e e—
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16K Programs

[

18
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REM S
REM T
PRINT
PRINT
PRINT

PRINT
PRINT

O N 0 ArQUE

PRINT
HE"II-

17©

0o
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m

mun
=

AOral
HMHXC
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3

O DOV =re=T TOUDOFrHDU VDM
(W

-

1

rom
-
A
-

FRINT
LET WUk
PRINT
PRINT

PRINT

PRINT
PRINT

PRINT
IF C=0

AN GEENOeE eaOMEAraad AMfaanmi 6080

AR WP EEW

FPRINT
FRINT

FRINT

IF INT
THEN GOTO
LET PF
PRINT

IF C=0
IF XL >
460 PRINT

LERAD"™

P O T GO0 DL L LWL 0 G0 U U 0 i g

(=T =Y o TTals BN |
e /85
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LET VL=

LET UC-=

ERIES A.C.CIRCUIT"
.BALLANTYNE 11982"
“"PROGRAM RESUIRES"™
“"RESISTANCE IN OHMS™
"INDUCTANCE IN HENRYS

“"CAPACITANCE (IN FARADS
"FREQUENCY IN HERTZ

ENTER™

"SUPPLY VOLTRGE IN VO

'REtlﬁTﬂNDE R="

DD

“"INDUCTARNCE L=";

“"CRFPACITARANCE C="

“"FREQUENCY F="

“"SUPPLY UOLTAGE E=",

mmmm ﬂﬂ 00 :rr

FPI#F #L
EN GOTO &3@

NDUCT IVE REARCTANCE
=" XL;" OHMS"

N GOTOD 2565
2P I*F #C)

(o
I
-~

"CAPACITIVE REACTANCE

e =",XC,; " OHMS'
XC THEN GDTD ES0

SOR (IRR) +IXC=-XL) * (>
=200

B437 , 2585

“"IMPEDRNCE Z=*":Z.;" 0OH
E-ZL

“"CUJURRENT 1

& "—'.“.I. ﬁ.ii
=IxR

"P.D.ACROSS RESISTOR

=" UR; "™ U."
Iexi
"P D.ACROSS INDUCTOR
='|'|1.[I.L'I-I U‘II
THEN GOTO 4358
I#xXC
"P.D.ACRDSS CAPRACITOR
s U™ Y, v
&7a
=R-2

THEN GOTO 480
XC THEN GOTO 480
“"POWER.FACTOR=";PF; "

470
450

GOTO 490
JPF,; "

LAG"

See
S10e
S15
S20

G5

S23
524

PRINT "POWER FRACTOR="
LET Y=RCS PF
PRINT

LET G=(Y#180) /P11
PRINT “PHASE ANGLE="

PRI

;8; " DE

“PRESS CONT BUTTON AN

D HEULI E“

i

Ty T T Fodod Tofude fo)

S

° 27
S3e
S40
S50

WP H e

e eve~NousQR

PRINT

LWPRINT

STOP
LET U=E2XI#PF

"F"OUE.R=“;L|; % u‘lu

“"APPRARENT POUER="
=E#I#SIN Y
"REACT IVE POUER="

LET &
PRINT
PRINT

PRINT
PRINT
PRINT "PR A i
PRINT * o
PRINT "FOR C -
PRINT " o

INPUT AS
IF As="D" THEN GOTO 730
LET Z=5S0R ((R*R) + (XL #XL))

PRINT "CAPRACITIVE REACTANCE

GOTO 21@
LET Z=S0R
b

GOTO 265

"CIRCUIT IS AT, ,OR"™

“"NEAR RESONANCE™

LET PF=1

PRINT "POUER FACTOR =1"

GOTO See

CLS

IF C=0 THEN GOTO 1060

IF XL=0 THEN GOTOD 1290

FOR X=0 TO 10

PLOT X ,38

NEXT X

FOR X=22 TO 28

PLOT X,38

NEXT X

FOR X=38 TO 48

PLOT X .36

NEXT X

PRINT AT 2

PRINT RT 2

PRINT AT 1

PRINT AT 2
3
T

HEL~ M

((R#R}Y + (XL-XC) # (X

"
" UUUuUu

PRINT AT
FOR X=S51
PLOT X,38
NEXT X
PRINT
PRINT
PRINT
GOSUB
PRINT

L=|.1

» 53 INT

S.,16,; INT
S,.24; INT
PRINT AT 1@,2, INT

GOSUE 2000

FOR X=@ TO 1@
PLOT X,38

NEXT X

FOR X=22 TO 39
PLOT X,38

NEXT X

FOR X=5@ TO 63

(UR+2.5) ;"
(UL+@0.5) ;
(UC+@.5) ;
(I+@.5) ;"

PRINT



b I 16K Programs ﬁ

113@ PLOT X,38

114@ NEXT X

1150 PRINT AT 2,5; "N

1160 PRINT AT 2,20; "UuuUuUu"

1170 PRINT AT AiA.,8; "R=" ,R

1180 PRINT AT 1.22;"L="

1190 GOSUB 1S00@

1563 PRINT AT 4,5; INT (UR+@.5) ;"
526E"FRINT AT 4,20, TNT {(UL+8.5) ;
1215 PRINT AT 1@,2; INT (I+@.5); "

A .

1240 GOSUB 2000
1290 FOR X=0 TO 10
13290 PLOT X ,38

1310 NEXT X

132@ FOR X=22 TO 43
133@ PLOT X,38B

134@ NEXT X

135@ FOR X=48 TO 63
1368 PLOT X.38
1370 HNEXT X
1388 PRINT AT
1390 PRINT AT
14@0@ PRINT AT
1405 PRINT AT
141@ PRINT
1420 PRINT
143 GOSUB
1449 PRINT

%iéB“PRIHT
PRINT

VOO
'I.I}"" Iumm'\-r

SOWKNMLR

[
0
&
S

T

I
ot
)
W
-
5

(UR+@&.5) ;°
(UC+2.5) ;
(I+0.5) ;"

AT §,19; INT
AT 10,2; INT

»

145

1450 GOSUB
38

=8

= 21
@ PLOT X.,0@

TO ES

16@@ PRINT AT
1618 PRINT AT
16282 RETURN
20200 PRINT AT
NEWL INE"™

2018 PRINT AT
IAGRAM"

=020 INPUT Z%
2038 IF Z&="pP"
204@ RETURN
400@ CLS

4012 IF L=0
4020 IF C=2

21— 15; uE-u
19,15;E; " V."

12,2 "
13,2, "

THEN GOTO 4000

THEN GOTO 6009

THEN GOTO S000

4925 IF INT (XL +@8.5)=INT (XC+@.5

) THEN GOTO 4050

403@ IF XC«XL THEN GOTO 7000

IF XC>XL THEN GOTOD 8000

GOsSUB QBBB

PRINT 10,24 E— E;" V.’

PRINT ﬂT 14 ,18; RO DEGK
AT

PRINT 15, 18;

PRINT AT 16,18

PRINT AT 17,18;"

STOP

FOR X=0 TO Sé&

PLOT X, 4

NEXT X

FOR _Y=4 TO 40

PLOT @.Y

NEXT Y

S88® PRINT AT 2,2; “UL=";INT (UL+
- & -

S@7@ PRINT AT 168.24; “"UR="; INT (W

R+@.5); " V."

ZER
“UR=E"
0

"RES NEHEE:

106

PRESS P THEN
FOR PHRASOR [

PRINT AT 20,24;"I=";INT
LET M=TAN (G 23:PI/360)
FOR X=@ TO 20

PLOT X, INT (M#X) +4

NEXT X
,20; "E=";E;" U."

PRINT AT 6

PRINT AT 18.6; "'@"

PRINT AT 4 .,4;"LAGGING P.F."
PRINT AT S.,4,; "ANGLE @=",; INT
DEGS™

STOP

FOR X=@ TO S6

PLOT X,40

NEXT X

FOR ¥=0 70 40

PLOT @,Y
NEXT Y
6060 PRIHT ﬁT
+8.5);" U,

Eﬁ?ﬂ PRINT HT
+8.5);" V.'
608@ PRINT AT
'El‘-il H‘ii

6@85 LET HM=THHN

(XI+

LT

g Ganuauansa
OrippRpRRpRAE @
e~ +pLUNPESLOUND
60 (108880~

18’2; !.Uc=ll
1,24 "VR="; INT
S,24; "I="; INT

(G+*2=xPI-360)

+» INT (UC
(UR

(I+Q

6099 FDR X=1 TO 40

6895 IF -M:X+40¢@ THEN GOTO 8120

5. PLOT X, INT (-M#X)4+4@

B831® NEXT X

5120 PRINT AT 14,24; "E=";E;" U."

513@ PRINT AT 2.3;"0"

514@ PRINT AT 16.4:“LEADING P.F.

5145 PRINT AT 17.4; "ANGLE @="; IN

T G;" DEGS"

515@ STOP

@02 GOSUB 9000

JB@S PRINT AT 4 ,2;" (UL=-UC) ="; INT
(UL-VUC) ;"™ wv.*"

J@A8 LET HM=TRAN (Gz22%xPI-/360)

7010 FOR X=0 TO 206

7020 PLOT X, INT (M#X) +20
TR3Q MNEXT X
724Q PRINT AT
T@sS@ PRINT AT
TO6@ PRINT AT

"@6S PRINT AT
NT_G; " _CEGS”
@7@ STOP
502@ GOSUE 9000

3@@5 PRINT AT 18.,2;"

(VC-VUL) =" ; IN
T (UC=-UL) ;" U,

0@ LET H=TAN I(Gx2%PI-360)

201® FOR X=0 TO 280

@15 IF -M#xX+2@<«@ THEN GOTO 8040
S@29 PLOT X, INT (-M%#X) +20

2A3238 NEXT X

@4 PRINT AT 1213}"9"

3@2S@ PRINT AT 17.24;"E=";E;" U."
3?5@ FRINT AT 20,14; LEHDING P.F
S3@65S PRINT AT Z21,14; "ANGLE ©0="; X
NT_G; " DEGS"

@72 STOP

2008 FOR X=0 TO S&6

2318 PLOT X ,20

2280 NEXT X

_:;F&E.}? E‘RE‘NT AT 11,24;"I="; INT (I+
2040 FOR Y=20 TO 40

F205@ PLOT @.,%Y

6@ NEXT ¥

%ﬂ;? PR&NT AT 2.2, "JL=""; INT (UL +
L™ 3 B -“

@58 FOR ¥=20 TO @ STEFP -1

“@9@ PLOT a.,Y

2108 NEXT Y

2131@ PRINT AT 28.,2;"UC="; INT I(UC
+Gr5] & U!‘

312@ PRINT AT 9.,23; "UR="; INT (UR
+B.5);" U,

F13@ RETURN
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PROGRAM REGUIRES
RESISTANCE IN OHMS
INDUCTRANCE IN HENRYS
"CRPACITIVE IN FRARADS
FREQUENCY IN HERTZ
SUPPLY U

LTAGE IN U S

RESISTANCE R=10©

~nk INDUCTANCE L=.@2a%5
CAPRACITANCE C=.0003
FREQUENCY F=S0

SUPPLY VOLTRAGE E=200

IMPEDRANCE Z=11.224343 OHMS

CURRENT I
=17.813415 A.

P.D.ACROSS RESISTOR
R =178.18415 U.

'3 P.D.ACROSS INDUCTOR
=279.89101 V.

' F.D.ACROSS CARAPARCITOR
4 =189.85926 U,

FOUWER FRCTOR=0.89092077
PHASE ANGLE=27.0108821 DEGS
FRESS CONT BUTTON AND NEULINE

c
uUR

UL
e

LAG

POWER=3174.9592 .
APPARENT POUER=3563.8331 VUR.
RERCT IVE POUER=1618.4779 VRAR.

LTEXT AND ZTEXT
ZX81 WORD PROCESSORS

lower case characters
on the ZX printer!! -

Zhu >\ £7-50

il Bl e le®
VT Lvre praiy

ardd 45 | Redesmalie g
FREE isnng Ph

Al o VAT FEni dositibg 1
OASIS SOFTWARE, LOWER NORTH STREET, CHEDDAR, SOMERSET
Tal Cheddar 743408

DEALER ENQUIRIES WELCOME
ACCESS ORDERS
TAKEN BY PRONE CRmil

M4 ROURS & DAY G .l i’!‘ ";‘I;’ l=ir-i.

C=.2003
R=1@ L=.25
F—WJUUUU' o
iE 4
178 U. 2860 U, 189 U,
18 A.
PRESS P THEN HNEUWL INE

FOR PHRASOR DPIAGRAM

200 uU.

UL=28@ U,
(VL -UC) =9 u,

E=200 \U.

UC=189 U.

MICROWARE MICROWARE

IMICRUWARRE

Tel: 0533 681812

r 1

[ IMPORTANT NOTICE |

fro » NEW ADDRESS w
12 ST. PETERS LANE, LEICESTER

maIPESTOIN~-=

o SINCLAIR comou

NOW SELLING New' DRAGON 32 ) SOftware
ind fware A ftwar: L BBC MICRO

ViC 20.
SPECIAL MICRO SOFTWARE for 16K Spectrum

ALIEN COMMAMND

BACKGAMMOMN

Softwpre wrelers

MICROWARE MICROWARE




Software

The obvious way to LOAD a pro
gram is to type LOAD ““LUNAR'
followed by NEWLINE
However, it is possible to use an
axpression such as LOAD ES$
where ES has the value
“LUNAR'® or whatever the re
quired program name may be,

eg

LET E$ = “LUNAR"

LOAD ES

has the same effect as LOAD
“LUNAR"". Not very useful, you
may say, two lines to type in-
stead of one; but as Iwillshow in
the program following, this fact
can be used to good effect.
There is just one other point to
understand before we see how
to develop a directury program
It may seem that if we can use
the expression LOAD E5 we
could equally use LOAD AS(5)
or LOAD A% (C). Well, we could,

108

The ability of the 2X81 to SAVE and
LOAD a named program on tape
opens up new and interesting ¥
possibilities. James Calderwood
Coleraine, explains how it is
possible to load a program from
adirectory, by just entering "'
the number printed beside
the program of your choice.

axcept for one little problem. If
A$(C) has been DIMentioned
as, for example, A${(12.12)
then A% (5 )would not be LUNAR
but LUNAR followed seven
spaces to bring it up to 12
characters in length. This would
not be recognised as the title
given when the program was
SAVEd as LUNAR,

This problem is overcome by
putting a full stop "'."" after each
program title in the directory
Your ZXB 1 will recognise this as
the end of the title and LOAD the
required program. (You must
not, of course, use the full stop
in the title when you SAVE the
program.)

PREPARING THE DIRECTORY

How you prepare your directory
will depend on the amount of

,

"
$ %

3\3\

memory at your disposal. The
program | have given here uses

about 2K, solet us look at some-

factors influencing the memory
needed, and see how we can
adapt the directory to fit 1K if
this is the memory available
Here are some economies we
can make:-

1. The DIM statements in lines
10 and 20 are dependent on the
number of programs to be
recorded on the tape and could

Preparing o
tape directory

_;"ar:,- from 4 or 5 to 20 or 0%

depending on the length of tape

used. The second argument of
B35 is the maximum length of the
title to be used. So the shorter
the title we are prepared 1o ac-
cept the less memory needed. |
have found that ten titles of
eight letters each (ie 7 + 3
Quite satisfactory and wvery
economical

2. Once your directory is com-
plete you do not need lines 10 to

ZX COMPUTING OCT/NOV 1982
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start with a tape full of pro-
grams? This is where lines 25 to
70 would have baen useful,

For those lucky enough to
have 16K RAM packs here is
what you do: On the prompt
"“"PROGRAM NUMBER?, OR 99
to EDIT" you type 99. You will
be asked for “'PROGRAM
NUMBER?", ""PROGRAM
NAME?'", and ""PROGRAM
START". This will update your
directory and be SAVEd when
: _ you reply ""0"" to "“"PROGRAM
. PRBELERT ) NUMBER'. Without this EDIT
] i . facility we must work in com-
mand mode. To do this LOAD
the directory and get into com-
mand mode. Type, eg
LETC=7
LET B$ =""LUNAR"’
LETA(7)=65
GOTO 300
Your directory is now updated
and recorded.

| find it useful to add one
more line to my list of programs

| III ,I*l-
i _I..'I.'nl!."l“

"1
1

el

in the directory if there is any
maore room on the tape for addi-
tional programs. | enter at the
next available number a line
suchas "PROGRAMSEND AT"
and then give the counter
reading.
The Program
10 DIM A(12)
20DiIMBS(12,12)
25 CLS
27 PRINT '"'PROGRAM
o} NUMBER?"
J'} 30 INPUT C
. 31 IFC=0 THEN GOTO 300
%, 35 PRINT ‘‘PROGRAM
7' NAME?""
<~ 40 INPUT BS(C)
= 45 PRINT "'PROGRAM
STARTS?"
50 INPUT AIC)
70 GOTO 25

80 FORC=1T012

90 IFAIC)=0 THENGOTO 110

95 PRINTC: TAB4:B$IC); TAB

20; AIC)

100 NEXT C

110 PRINT

120 PRINT "'PROGRAM

NUMBER? OR99 1o EDIT"

130 INPUT D

140 IFD=99 THEN GOTO 25

150 FORC=1TO12

160 IF B$(D,Cl=""."" THEN

= L - y ; ) - GOTO 180

———= =170, except for editing, and | will ™ " ed (just type 10 NEWLINE, etc), - ""DIRECTORY"' or just LOAD"’ 170 NEXTC

! ——--— gxplain how this can be done in .. and the rest of the program the directory will load and con- 180 PRINT

P 7 == command mode. This means typ&d in. You will have to omit  tinue from line 80, printingouta 190 PRINT ““START TAPE AT
that youcan firsttype inlines 10 any reference 1o these earlier list of programs and asking v AID) £ THEN NEWLINE™
to 70 and 300 to 320. When lines,eginline120 omit''OR99 "'PROGRAM NUMBER?'" When 200 INPUT C%
vou RUN this vou can enter as TO EDIT"” and omit line 140 vyourespond with the numberof 210 LOADBS(D,1 TOC-1)
many programs as you have on  altogether. When you have yourchosenprogramyouwillbe 300 PRINT "'START TAPE
your tape, complete with their finished typing the directory the told where to start your tape for THEN PRESS NEWLINE"
starting position. Then by enter- command GOTO 300 will SAVE your program to be loaded 301 PRINT "TO RECORD THE
ing “'0"" the directory will be it at the start of your tape automatically. You may be DIRECTORY"
SAVEd on a spare piece of tape, (you've left plenty of room, wondering what to do if you 310 INPUTC$
in case you want this part again haven't you?) want to add programs to your 320 SAVE "DIRECTORY"
Lines 10 to 70 can now be eras Mow when you type LOAD tape, after all how oftendoyou 330 GOTO 80

e T e e T . T e e T D —~ e 30 . T S = = S W S V™
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ZX81 SOFTWARE

TAPES

£5.00

Three mind-boggling

ZX Adventure Tape 1
Ureedy Galch, Pharaohs Tomb, Magic Mountain
"d ENiures ' r r‘.,:l-'..! '\_'_.:'- 'I-;,' o | ViU I" MOEY .': - :. the

have seen so lar™ Sincluir User, May 1982, 16K RAM ¢

The Sowolnik Puzele & Other DViversions
The Purzle is a totally onginal concept in computer games. Superb graphics
ample rules and 5 levels of difTsculty make it a challenge for all. Alo includes
“Demolition’’, a fast m/c interactive pin™, & full bowhng

on. 16K RAM required

BOOKS

game. and “Ten
allev simulat

The ZXE1 Pocket Book £5.95

| ¥6pp of programs, armcles, u clul subroutines, plus a complele gl.lllh" on how
to create your own Adventures! (Two of those on the tape above are based on
the Master program from this book) Strongly recommended” Y our

C MNovemiber 1981

MM PRNET

£6.5
dger

Atom Business
:'.!.-.'i'.-.' programa {or the expance Acorn Alom wales graph, nominal le

f'\h' |
Alom H:

cket Book Cassetie L5000
e A

rder: PHIPPS ASSOCIATES
Sail Order Depi
99 East Street, Epsom, Surrey KT17 1EA
Frices include L'k I&I & VAT on l.a;u

PFhone Access Barclaveard «

MNferfeoz '

ZX81 (16K) Software |

Do you have money problems?
! t CASHCAST
CASHCAST will project your cash |

ineaa

CASHCAST

CASHCAST

Wil a million monkeys on a million lypewriters eventually
produce a Shakespearian sonnet?

POET
POET wnis

CASHCAST and POET ar

£6.95 |

tte at £4.95 each or

110

Spectrum |
' MONITOR |
MACHINE CODE DEBUG/DISASSEMBLER

£7.50

EDITCIFI:‘#ESEMBLEFI .- ; .; . i SAE lor data
—jﬁf—
[SCREEN KIT 1) Vot voo BASIC Frograms  wen

4K 1o BAK

BORDERS 11, eon SCAOLL n all 4
srectons CLEAR and F!E'-I'Eﬂ!-E PART OF SCREEN
£5.70 ruasmine CURSOR 1 -
DATA FILES & A,

ZX-MC | MACHINE CODE DEBUG/MONITOR
COMPLETE FREEDOM FROM BASIC ! e proge
4K to 65K

£7.50 ¥ S
[HEMLOAD HACHIHE CODE ENTFH' DEBUG

16K to 64K

£6.95

& Corkscrew Hill, Wes! Wickham, Kenl

Picturesque —

THE BEEB PRODUCES THE BEST T.V.
PROGRAMMES IN THE WORLD. . .

PICTURESQUE

Uncle Clive produces the World's best
computers and Jack Gibbons A.l.B.
produces the best Banking Programs in the
| World. . .

Anon.

THE PERSONAL BANKING SYSTEM
is available direct from

J.P. Gibbons A.l.B. 14 Avalon Road,
Orpington, Kent, BR6 9AX.

Price £9.95 inclusive

For Cassette and Users Manual (Requires 16
to 48K Ram). Bank reconciliation module
£6.50. Specify whether ZX81 or Spectrum.

Also stocked at the Buffer Micro Shop,
Streatham — Microwave Shop, Leicester —
ZedXtra, Bournemouth — and branches of
the Computer Bookshop Group.

Full after sale maintenance available.

ZX COMPUTING OCT/NOV 1982




BUSINESS

Linear programming,
and OPTIMAX

Linear programming is a mathematical
technique that has been used to solve
all sorts of problems, by performing an
optimisation on information you supply

it. Hiderbay’s program OPTIMAX is

designed to give the ZX81 owner
access to this powerful decision-aiding
technique.

With linear programming, you
tell it how to measure your ob-
jective, and what the restric
tions are, and it works out, first-
v if it is feasible or not, and if it
15, the best value of the result
YOu can expect, and how to go
about getting that result

The Hilderbay program, OP
TIMAX, is written in machine
code, which not only enables a
sophisticated program to fit in
1o a small space, but makes the
program very fast

The program is supplied with
a very detailed manual, which
has bean prepared with two ob
jectives in mind; firstly to define
how to use OPTIMAX, and
secondly, to give somebody
with no knowledge of linear
programming a guide to how to
set about formulating a pro
blem. For those who know
something about linear pro-
gramming already, a section an
how to apply that knowledge to
OPTIMAX is included, so that
they can make use of the pro
gam as quickly as possible

There are many problems, in
business and elsewhere, which
do not have a unique solution
Thus rather than asking ‘What
is the solution to the problem?’,
we are asking ‘What is the best
solution to the problem?’. Fin
ding this best solution is usually
called optimisation. But what
do we mean by ‘best’?

Talking about best implies
that we have an objective in
mind. For any form of optimisa
ton we must be able to express
this objective in a mathematical
form. Normally we are trying to
maximise something, for exam
ple, profit; or minimise

something,
energy needs

Using terms like optimisation
implies that there must be con
straining influences on the
solution. If there are no con
straints there would not be a
problem. Again, these con
straints must be capable of be
ing expressed in a
mathematical form,

The first stage in an optimisa
tion problem is thus to express
the problem mathematically
Normally this stage takes the
longest time as we have to ob
tain a large amount of informa
tion

Linear programming s just
one method of optimisation
For it to be used, all ralation
ships must be linear. In other
words, as far as each equation
goes, each element must be in
dependent of all other
elements

The users’ guide with OP-
TIMAX has been written with a
great deal of care, 1o aid the
user in understanding how the
program can be used in general
and how it can be used 10 help
with a specific problem.

For example, here's a quote
from the manual, which ap
pears under the heading 'For-
mulating a problem for OP
TIMAX"

“The first thing to realise is
that all you are doing is creating
amodel of the problem. There is
a direct correspondence bet
ween the real life situation and
this model, For example, if you
are mixing cattle food and there
IS 8 requirement for a minimum
amount of protein to be includ
ed, then there will be a con

for example,

straint in the model coverng
minimum protemn content
Similarly, the objective of the
model corresponds to your ab-

Here 15 a summary of func
tions available, and their codes
in QOPTIMAX

jective in real life A Create variable
“You must tell the model B Amend variable
how to measure the objective, C Delete variable
just as in the real life situation D Create constraint
you must have some way of E Amend contsraint
measuring your objective. For F Delete constraint
example, if yourunafactoryand G Create usage
you wish to maximise your pro- H Amend usage
fit, you might measure your | Delete usage
total profit in terms of the J List all vanables
number of each productyousell K List all constraints
multiplied by the profit you L List all usage by variable
make on each one. The M List all usages by con
equivalent of this method of straint
measurement must be setupin O Optimise
the model."”” P Copy screen to printer
Full details on OPTIMAX . and S Display variables in solu-
the other business programs tion
available from Hilderbay canbe T —Display constraints in solu
obtained by ringing Mike Salem tion
on01-485 1059, or writingto W Erase all data prior to
B8/10 Parkway, Regents Park, entering new problem
London NW1 T7AA (Telex X Save data
22870, P Load data
Sample output from OPTIMA X
FUNLCT IOKN™
T
TOMPLETE-LV'AL =-16EE .68
MO . IN OPT SHACOWL -COS5T CEC 7 INC
DNST @i-MIM-N UAL 204 .0
i R, ot i i 249.96
125.88
SAOMNST O02-MIN-P VAL: S@.000 £
20.000 83.333
27.776
EMD
FUNCT IONT

T e T e T T P e e ey C e
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Tracking down those pounds

Not only can you play games in your
Z2X81, but now, with a number of
programs, you can keep track of your
personal finances.

Among these programs is the J
P Gibbons Personal Banking
Systemn, which can also be us-
ed to check bank statements.

The system can be used to
help in budgeting and is design-
ed to be easy 10 use, aven by
relatively inexperienced com-
puter users. A number of con-
trols and facilities have been
built in with this in mind.

The Personal Banking
System includes a full page
detailed bank account, which
can be dumped to the printer,
as well as automatic generation
of standing orders on due
dates, and validation of all en
tries.

You can correct any item
previously entered (with single
or multiple field carrection), and
enter a previously omitted item
in the correct date order of the
account,

You can search for any item
or items by cheque number,
description or amount, Thera is
a8 continuous display of state
ment extract, which is updated
continually during input of en
try. A file of standing order
details can be displayed,
printed, added to, cancelled
and amended.

The program is provided with
a detalled user manual, and Mr
Gibbons says he’ll provide after
sales maintenance. The Per-
sonal Banking System [(in-
cluding a cassette and users’
manual) is £9.95. You can get
acopy of the manual for £1.00
A 32K version, offering multi-
ple accounts, more entries and
bar charts among other
features — is also available. J P
Gibbons, 14 Avalon Road, Orp
ington, Kent, BRE 9AX.

Database

Most businesses and many
other activities require the filing
of names and addresses for
mailing and reference, and
DATABASE available from
Campbell Systems fulfills
this function admirably

Almost any kind of list can be
accommodated, but most
users just make use of name,
address, interest codes, and

text as the standard data 1o
be stored in each record of the
file.

The file is maintained by
machine code in 8 way that
ZX81 BASIC cannot, such that
no space is reserved until after
it is filled with data.

All items and records are
variable length, so there is no
waste of space.

You start with 12688 bytes
of file space, and extra RAM
above the 32K address will be
usable as well. There are
various display formats and
search methods.

All file handling, searching
and display 1s done in machine
code, so DATABASE is very
fast. The program is designed
to be crash-proof,

The cassette, which costs
£10.00, is accompanied by a

detailed user guide, and is
available from Campbell
Systems, 15 Rous Rd,

Buckhurst Hill, Essex, IG9 GBL

Business games

A company called CCS have
developed two business games
forthe ZX81. They are AIRLINE
and AUTOCHEF, which are
available for £4.75 each.

In AIRLINE your objective is
to make enough capital by
trading at a profit to take-over
British Airways. You are re-
guired to decide on the number
of aircraft to operate, whether
to buy or charter, the level of
staffing and maintenance,
whether to enter into long-term
contracts for supply of fuel and
whether to repay loans. Pro
blems encountered are tax
demands, strikes, cancelled
flights, hi-jacks and aircraft
crashes.

In AUTOCHEF your object is
also to trade profitably, so that
the company accumulates suf
ficient capital ($25 million) to
take-over Trust House Forte in
the shortest possible time.

The quality of the decision
making is of even greater im
portance in achieving the objec-
tive than it is in Airline. From in-
formation supplied you have to
decide on which type of outlet

to operate, the price of the
menu, wheather to enter into
loan contracts or purchase con
signments of food or wines and
the level of advertising, wages
and dividends. You are warned
that if results and dividends are
insufficient to satisfy the
shareholders, you will be made
to resign. There are three levels
of difficulty

Cases Computer Simulations
are at 14 Langton Way, Lon
don, SE3 7TL

Video-Plan

Video-Plan, developed by
Video Software Limited, is
designed to enablethe ZX81 to
be used as an analysis tool, It
performs many functions
which could otherwise be car
ried out using an analysis book
and calculator.

Video-Plan can be used for
such tasks as keeping stock
records, analysing sales orders
or invoices, analysing expen-
diture by nominal headings,
cash flow forecasting or pro-
duction scheduling.

The heart of the system is a
user-defined chart stored in the
computer's memory (say 50
lines by 20 columns). Data may
be added to the chart and a full
range of calculations perform
ed across the lines, together
with column totalling and sub-
totalling. The TV screen acts as
a window through which the
chart may be viewed. This win
dow, of course, can be moved
under user control to any part of
the chart.

The cassette is well design-
ed, with two copies of the pro-
gram on one side, and a spoken
explanation of the Video-Plan
demonstration supplied is on
side two. The program is very
long (14K?) and starts running
automatically. It takes nearly
eight minutes to load. No
loading difficulties were ex
perienced.

When you first get the pro
gram up on the screen, a menu
of seven choices is displayed:

set up new chart

define functions/titles
— gnter data

move window
- save the system
- reset chart

re-calculate totals
If you wish to set up a new
chart, you are invited to enter
the dimensions (line and col
umns). A chart which is too big
is rejected by the program.

The program is supplied with
a clearly written, detailed 20
page bookiet. Although it may
seem overwhelming at first, the
demonstration application,
along with spoken word
description, should enable any
careful user to discover the
value of the program. In sum-
mary, this is a carefully written,
well-documented program,
which should prove a definite
asset to a company wlshmg to
carry out any of the tasks men-
tioned at the start of this article.
It is available from Video Soft-
ware Ltd., Stone Lane, Kinver,
Stourbridge, West Midlands,
D¥Y7 6EQ

“ NN & L) b —

Dratted VAT

In the lastissue we had a cou-
ple of programs to help you

work out VAT. Reader John
Jameson says he can do the
same things those programs
did, but more simply. Here's his
program;

JAT RATE IS 18 PER CENT
cOsST UAaT COST +URT
12.386 l.385S 14.21
=4 , 72 B 23 .42
;._1':315 5-5'-:" 4‘2-5‘4—
{9.44 741 56.8%
=1 .8 S.=7 71.@7
18 11.12 85 .28
5.52 12.97 Qg ., 49
=, 33 14 .83 113.71

_
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e | R AN UTILITY _
11i.24 16.68 127.32 S1@ PRINT "HOW MRANY (I.087
122.6 12.54 142.14 sS28 INPUT K
L@ REM CRALCULRATING VAT S53@ PRINT K; " KILOGRAME IS ",K=*
IS REM C) J. JAMESUN Z.2:" POUNDS™
o— 29 PRINT "IF UAT RATE IS 1S5 PE =4 GOTO 2@
CENT e i 0 REM #+343FFF252555 840
2@ PRINT "JUST PRESS NEWLINZ 1200 REM POUNDS TO KILOS
49 FRINT "IF YOU WANT ANOTHER 1818 PRINT "HOW MANY PDOUNDST
2ATE " ” 228 INPUT P .
=8 PRINT “THEN ENTER THAT BEFOQ 1a3@ PRINT P, " POQUNDS IS V' Pr2.:=2
RE" el = ILOGRAMS "
. e PRINT "PRESSING NEWLINE" 124Q GOTO Saea
Z2@ INFUT RS _ y e 1450 REM #3##3d52ttid21%
=0 IF ASs= THEN LET R=15 1308 REM FPOUNDS TO GRRMS
28 IF R$<H"" THEN LET R=VAL RS 1S1C PRINT "HOW MANY POUNDS?"
2@ SCROLL =28 INPUT P
— ‘BErT CENT "THE UAT RATE IS “;R; =3a PRINT P; " POUNDS IS INT
: e ety 1S362%P) £1@@5 " GRAMS"
ign =@ SCROLL 1S4@ GOTO 3Q20
TU A3@ PRINT "HOW MUCH IS ONE ITEM 1990 REM S#3#5%Fr8%701%9 051
ken e = 202 REM GF‘HHE TO FPQUNDZS
Plan L3S INPUT C 221@ PRINT "HOW MANY GRAMST"
v ie SEROLL 28 PRINT & RAMS IN
bod 4 1 : 2@ i ;" B 5. IS "] ¥ (G
m; 14l PRINT "VUAT RATE IS ";R," PE ‘1:535 ?@gLi prNDE”
arly = CENT ™ SO0 REM %485 ¥ss#+F84a2ss
No .42 SCROLL Q@ FOR G=1 TO 1e@
& L43 SCROLL =210 NEXT G
145 FPRINT "CDET" TRAE le.; "VUAT",T =020 CLS
SB 28 "COST+URT " 228 RUN
NO- .S@ FQR G=1 70O 1@
?U L:T-_g gg?ﬁ%l.: C;TRAE 1@; INT (CsG*R Keepll‘lg covered see from the sample run (for
| /1Q@; TRB 20:G¥C+INT (R*C*G! /100 E e e s o
2@ NEXT G Martin Kempler sent us this pro- simple (even if they do assume
gram, to work out how much vyour rooms are rectangular),
carpet you need to cover the and the output 15 easy 1o
Getti“g insta“ed This utility program will work  floors of your home. As youcan understand
out instalment payments,
when no interest is charged. HDOW MANY RODHE?
o The program prompts are 4T IS LENGTH OF ROOM 17
tar self-explanatory. JHAT IS WIDTH OF ROOM 17
d .qu OF ROOM 1 IS 139
ig 180 REM INSTALMENT PAYMENTS SN THE TOTAL RARERA 3Q FAR
1S REM NO INTExRES! CHARGED IS5 13e
th 20 PRINT “ENTEx CASH PRICE" HAT IS LENGTH OF ROOM 27
0 S8 INPUT P . _ iHAT IS WIDTH QF RQOM 27
a3y 40 PRIHT “"ENTER DEPOSIT AS A P grrERa OF ROOM 2 IS 120
= ERCENTARGE" , "OF CASH PRICE™ IND THE TOTARL RRER SC FRR
: 23 CERUTLR s00.n i
i Er..- Y = _.-‘ .E .
d - T “OUE cu aNyY = HAT IS LENGTH OF ROOQOM 237
h @ PRINT OUER HOW MAaNy MCHTH mHﬂ; éﬁ Eé%;”auﬁ-nﬁﬁﬁ 23
e - . SRE =
= S@ INPUT N_ D THE TOTRAL RREAR
28 LET M={(P-D) N IS 404
1 18@ PRINT “THE MONTHLY PAYMENT™ - e
1, 119 PRINT "WILL BE £";INT (1BDO0=* 1@ REM RAREA CALCULRARTOR
e M+.005)) F100 1S LET TOTRHL=@
17 SCROLL -
b —— - | | ze §ﬁ§ﬂ$ “HOW MANY ROOMS? "
3 “ impie metric conversions are N
k“o':ett,res handled by this program, pro- 4@ FOR @=1 TO R
vided by John Knight, of S@ SCROLL = AF RO
Cheshire, _IHE-El | PE‘ INT WHAT IS LENGTH OF RO
7 i
= 12 REM METRIC COMNUERS.IDME %ﬁ §¥EEILL
n 2@ PRINT "ENTER YOUR CHOLCE: " a@ PRINT "WHAT IS WIDTH OF ROO
: 20 PRINT "1 - KILOS TOQ FOUNDS 1 R il f
3 4@ PRINT "2 - POUNDS TO RILOS 2@ INPUT W
H @ PRINT "2 - POUNDS TGO GRAMS 1d@ LET A=Wl
5@ PRINT "4 - GRRAMS TO FPOUNDS’ 11@ SCROLL
E8 PRINT "S - TO STOP" 128 PRINT "RRER OF ROOM ";@; " I
7@ IF INKEYS$="" THEN GOTO 70 = IR
72 LET R=CODE INKEY$-28 13& LET TOTAL=TOTAL R
_g IF R=S THEN STOP l:g EE?ELL
22 CLS 18 T "AND THE T i =
iq %F o ad +H§H G%;G Eaa‘ i moinel OTRL RRERA
L2 - A=2 THEN GOTG Q@a 15 < THEN F "S0
19 IF A=3 THEN GOTO 1500 183@ SCROLL ki g
128 IF A=4 THEN GOTO Z00Q 198 PRINT ."IS “;:;TOTAL
128 RUN @@ SCROLL
LED HEM 2352 FEESEETSEEEeE S =18 SCROLL
S REM KILOS TO PFPOUNDS =22@ NEXT o
e e e e e T | e e, L ey ds P T | T = g e W SRR S e I e ey T R T

e w.
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B St Software B ]

Along the wire

From Aughton in Lancashire, Daniel
Haywood presents two challenging
16K programs — ALONG THE WIRE and
a sophisticated SKETCH PAD — which
allows you to save pictures you've
created on tape.

The first program is ALONG THE [ o
WIRE. You have to guide a "hoop’
through a length of wire without
touching the wire. You move at a
constant speed, and can only see
a small part of the wire in front of
you,

You move with the ““W'* key
lup) and the "“Z" key (down).
When you press MEWLINE or
ENTER, you'll see the wire drawn
out and you may study it for a
short time and then you are
off.

Because some of the inverse
print statements [in common with
inverse print statements on ZX
printers in general) are not too
easy to read, we'll list them here
for you:

330 PRINT AT 5,10:"WELL
DONE"

1050 PRINT ,,.. TAB 5:

"PRESS NEWLINE NOW'

2070 PRINT AT Y, X:"'BUZZ"

ol |00 20 ST
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ﬂ

T PR AT T software IS TS e R
1828 PRINT fHE HIRE .S HMOUE AT SCOEE
= CONSTEaRT SREED. Hruu i".-ﬂ‘. LY 2igg IF HIc =SCORE THEM GOTOD 21
2EE A SHRLL PERT OF THE LIFRE IH -1
TRONT OF Yol 2123 LET HE="'
— 1838 FRINT oL MOWE UITH REYS 2124 LET HIGH=SCORE
- Li—:E £ -k 2125 FRINT AT S.&. "vYOoOuR SCORE IS
la@ddaad PRINT L LHIHEN YOl DPRESS HMNEW THE HIGHEST-FPLEASEENTEER YwOuR MN&
LINE.YOU WILL SEE THE UIRE DRAVWN ~ME (MRX, & LETTERS: " TAE i@ "- -
Q4T BND YOou MaY STubyYy IT FOR A - o =
SHORT TIME":TRB S, “AND THEN YOU 2126 FOR R=1i TC &
oRE DF?;T o 2il27 IF INKEY S »" THENR GOTOD 2412
L5 PR HE S "PRESS m 4
IS pNOW” =328 LET As=INKEYS
19055 IF INKEEY S« THEN GOTO 1868 =ig2=2 IF RE= HEM T 2128
= =138 LET HE=sHE<+SE
i@gg IF CODE INHEYS:<:11& THEM GO 2431 PRINT &T FHEZ+E A%
o 1lace =132 NEXT O
ia7é CLS 1323 GOTO 25135
1882 GoOTOC 1o 2134 PRINT AT 7.9: HIGH SCORE I
2888 LET v =INT {(i4a3-RA) 2} 5 HIZH: * HELD BY [ He
padr e 5 LET {-EI DY r2-2 2H1AS FPRINT BT 1a o i Wi} LIENT
=28 1T (@ THEN LET X=06 ST HER S0 (Yo T
s %Eﬂ# Fﬁﬁ_;—i T 1 —LAD EOTO 2ids+i7E44d B0 INEEY S=
== 2R4@ PRINT AT Y X "BUZZ" P+ (4 RAND INKEYE="Y"}
258 FOR N=1 70 5 2148 PRINT AT 12.4; D0 YO URNT
2853 NEXT H INSTRUCTIONS (YsHNI T
2@7@ PRINT AT Y.X: "B =145 TIF INKEYS="" THEN GOT0C 214%
R332 FOR =1 70O 4 =158 LET bB=5
S@23 NEXT N 2158 GOTO _2150- (21490 AND INKEYS=
213 NEXT Z 'Y {1158 AMD IMHHEYSE="Y'}
2118 CLS eSO
slgg@a LET SCORE=I(iS =D eSbe+I-D Sawd PRINT =T 141i.1i3 EYEEE
=121 PRINT iIT 4,5, yisi SOORE IS =322 ST OF
Unleash your artistic frustrations
asin yo >
with this amazing program.
With SKETCHPAD, youcandraw 10, the massive REM statement,  Lines in inverse are:
on the screen, clear the screen, you have to type in a number of 93989 REM LOAD FROM FIRST 'REM’
- save the picture on tape or spaces, To check that you have 1999 REM LOAD INTO FIRST REM
transfer the screen 10 printer. the correct number, enter PRINT 2000 PRINT AT 0,0;""CONFIRM: SAVE SCREEN (Y/N)?7. . .
The keys tomove theflashing PEEK 168511 + 256°*PEEK 2150 PRINT AT 0,0:"PLEASE CHECK LEADS AND VOLUME
cursor are shown when you run 16512, This should give 686; it ON YOUR TAPE RECORDER"
the program (instructions start at  can be more, but the extra spaces 2999 REM CLEAR SCREEN
ine 5010). You can also change willnotbeused. If youPOKE,asa 3000 PRINT AT 0,0;"CONFIRM: CLEAR SCREEN (Y/N)?. . .
the mode of drawing (ie a line or  direct command, 16514 and 3999 REM STOP PROGRAM
no line) by pressing 9" and “0”". 16515 with 118, you won't be 4000 PRINT AT 0,0;”CONFIRM: STOP PROGRAM (Y/N)I?. . .
Note that when typing in line  able to see the listing. 4500 PRINT AT 0,0;"CONFIRM: .
4999 REM INITIALIZE INETRUCTIDNS
18 mEM
L
r

118 LET X=30
& 1izZ2E LET Y=25
5?: 153@ LET M=%
4@ IF M=3 THEMN UMNPLOT X.Y¥
o 156 IF M=3 THEHMN PLOT X.¥
160 LET Rs=INKEYS
178 LET M=M4+ {9 BAMD Sz2="9" RBRHD M
B =9)-18 AND S5="3" RBND H=9}
ZX COMPUTING OCT/NOV 1982 115
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Software

180 LEY X=X+ ((RA3="E” OR S3="D"
OR AS="C"} HAND ¥X:<:82}-% fSE=""9" OR
BE&E=""R" 0OF Af%="Z") AHND X311}

190 LET Y=Y+ ((Rg="E" OR Rs="0"
OR RAS="U"} PND Y<(39!-iiR3I="%" OR
A&="C" OR AS="Z"3 AMND Y>i)}

288 IF Rs="1" THEN GOTD ZA0R
218 IF RAsE=""2" THEN GG7TC 38286
228 IF as=""3" THEM SO07To 4088
225 IF As="4" THEN GGTLO 45988
238 IF M=00 THEH®N FLDT X.Y

=248 IF M=9 THEMN tINFPLDT X.w

220 GOTO 148

a2gog REM TErL

ils8aE CL=
1818 FRS
1826 FOR I=8 TO 1S
iG32 FOR MHM=8 TC 31
10840 POKE (Z+XI333+MN) .,PEEE (16516
+IE3IIJI+N)

1885680 MNEXT

1068 KREXT I

16878 SLOU

1856 PRINT AT 8.6.B%

l1@a9@ GOTO 216

1999 REHM B
2088 PRINT 871 2 e
SCREEN [(Y./MM)7?
_u_G GOTO 2@¢ieé+ii& RN ITHFEEYa=""I
"3 £+ (360 ABND INNEEYSg=""Yw"1}
oE2E PRINT ST .8:58%
=23 GOTOD 1808
2848 FEET
=205 FOR I=86 TO 1S
=i 1st0] Fﬂﬁ H:E T 31

ZGT78 POK [1BEB1E+T 233+ EEE} i

1—1*&34—]’-‘1
2888

NENT N

iS00 PRINT AT a.a. 'S
FER SCREEN TO THE

r

: TRRAMS

1518 GOTO 4518+ {18 SMND IMKEvE=
LL%iB@ AND INKEYS="H")

1S2@ PRINT AT 8.8 “UNAT IS THE T
ITLE 7 (TYPE IN.SND PRESS MELL IME
4S5

SOTO 45982

4550 PRINT AT .8 SORSY . TOO LON
5.PLERSE RE-TYPE R SHORTER TITLE
{5680 FOR I=1 To =2

4578 NEXT I

4586 GOTO 4520

ASSE LPRINT TRE {(i8-{(LEM CE 23}
ol -

4500 LPRIMT

d518 PFPRINT 27T 2.5

="i: -SAVE SCREEN 2 -
ZLEARR SCREEMN 3: -57TO0PFP FPRCOGRAM 4 =
-Hth‘I#ED wE

5828 PRINT TAB 8 "SKETCH PRD"
S5@3@ PRINT .. "USING THIS PROGRAM
.YOU CAN DRAW ON THE 3CREEMN,CLER
8 THE SCREEN. SAUE THE PICTURE O
N TAPE .AND TRANBFER THE SCREE

M TO pHIMTEF? e

S@4@ PRINT .. "THE KEYS 7O HOUE T

HE FLiRSHING CifmSONn BRE - ™

Se58e_PRINT TRB 7:~o i E”.THB 38
? i. .’ sTAB 7. "Ri—-3-»D".T7TAaERBR 8"

- Taral FLvE b

5868 PRINT . ."¥YOU CRM =L3C OCHAMNG

£ THE HMOPRE OF DRAUING (I.E.B LIN

g..ﬁﬁ NO LINE BY PRESSING 2 RMND
S@87V8 PRINT .. "ANY PROGRAM TO LOA

2 tYsM17T™
=888 GOTD Sggs-is 5
"YUl 4018 RMND IHFE‘-“$ 83

E’
]
:

IHREYS=

> 5@9@ PRINT ., "PRES3 ANY KEY TO D
=Au
5 gime IF INKEY% <> THEN GOTO Sia
E 2118 1IF THIKEY S =""" THEM SZ0oTS =11
o Si28 GOTo 38 o
;ié
S15@ saue Ty
2228 PRINT A
2218 GETE 3
5886 PRIM
SCREEM
J33ie& GOTO
T4 LESG AN
3828 PRIN
S@36 cOTog
@468 CLS
3958 COTO 36
399S REH
1990 PRINT BT sToR
PROGRAEM (Y M3
4910 GOTO 4218+ (13 SND INKEYS="N
"} $ (3@ RAND INKEY&="Y"
4028 PRINT 8T S.2.5%
1836 GOTO 230
L84 CLS
iP5 PRINT BT S.19. "SKETCH PAD”
TARB 4. "TO RUM TYPE RUM,MNEWL INE
4A@EEG STOP
116 ZX COMPUTING OCT/NOV 1982
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COMPUTACALC IX

T bab bt uming
Losd “COMPUTACAL (-

PERSONAL, BUSINESS AND FINANCIAL
PLANNING CALCULATIONS
Thus electronic work iheet gives you prof sy

W LETION B snatyin of dats btargan
war to the ZXB1 than lhuuw'mrb-l-l o

a7 LAST A FL G

A THREE_ DIMENSIONAL WERE 1T 5 agnam FOR YOUR
MAZE GAME LIULAT e COMPUTER

A DA T T o DUERECNEE

el e

T D I O

Al these titles are availabie now from your local Bookstors or Computershop. In Piease sand me tha following programs
casa of difficulty, send cost of tape plus 25p postage per tape with the coupon Tit Cost
to: Software Masters Lid., 30 Lincoln Road, Olton, Birmingham B27 6FA. Trade Code o
enguiries welcoma!
SM2015 Braakout 16K 5895
SM2011..... Computacalc 18K 7.95
SM0Z Conatellation 16K 8.00
SM2023 Football Manager 16K 785
SM2003 Labyrinth 18K, 5.95
SM2025 Magnus 16K 9.85
SM2021 Mazrogs 16K 10.00
SM2017 Mugsy 16K, 595 x
SMa0s Murgatroyds 16K 585 Postage:-
SM2019. ... Murgatroyds Revenge 16K 595 :
SM2005 Nightmare Park/Music 16K 6.95 | enclose Postal OrderfChegue for Total £
SM2GET . ... PEF e A58 =
SM2012. Personal Banking System 16K 9.85 Mame
SM2024 . ..... Pilot 16K 595
SM2020. ... Progmergs 16K 505 Address
SM2028 Puckman 18K 585
SM2008 Space Intruders 16K 595
SM2014 Spaca Invaders/Space Aescue 16K 695 ZXC
gMN‘IE = Star Trek30 Oa & Xs 16K B85 2= -
M20OT . ZX 81 Chess 16K 6.90 | - -t e ¢
§  SM2001 Bumper 7 1K 585 SJDTWErE 1 IB5IB1S Lid.
e R SM2016. .. 1K Games Pack 1K 6.00 i H
| SM2002 1K Super Trio i 768 30 Lincoln Road, Olton, Birmingham B27 6PA,
; Prices include VAT England. Telephone: 021-707 7544.
|

5
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Education

This program picks 10 countries
at random, asking the user in
each case to name the capital ci-
ty of that country. It gives a
score out of 10 at the end of the
round (line 430) then gives the

user the option of either ter-
minating the run, or of going
through another 10 questions.

There is no mechanism
within the program to ensure
that the same city is not asked

for more than once in a run. The
program does, however, give
the correct answer if the student
was wrong.

To adapt the program for
other subjects, change the

specific guestion asked (the
routine from line 180) and — of
course — the ‘guestions’ and
‘answers' given fromline 1040.

e e ———————— e ———

1@ REHN
Eﬁ REM (C) HRRTNELL 1582
LET SCORE=0

CAPITARLS OF THE WORLLD

=

262 SCROLL

26@_IF US(>BS THEN PRINT Asi" I

3 SCROLL 265 IF Ug<>B$ THEN PRINT THB 6.
49 PRINT "I WILL NARME 10 COUNT “ﬂgé EEEELL
~LE AMND
S— :% SCROLL 25® SCROLL
2 PRINT "YOuU HAV AHM V C
= o0 AVE TO HNAME THE 298 IF A<1@ THEN PRINT “YOUR S
IR CAPITALS" DEE SO FAR IS “;SCORE; " OUT GF *
7@ SCROLL a
65 PRINT “"AT THE END YOU WILL %?g EEHDLL
EE GIVEN A" - M
9@ SCROLL 528 PRINT "STAND BY™
10@ PRINT “SCORE OUT OF 10.% 330 FOR G=i1 TO 24
110 SCROLL 340 SCROLL
120 SCROLL 35@ FOR H=1 TO S
138 PRINT "PRESS NEWLINE RETURN Egg ﬂ§§+ E
LUHEM"™ =
LEE*ECRGLL S7@ NEXT R
148 PRINT "YDU ARE READY TN GO, EESS ggggtt
"ise INPUT US .09 SCROLL
-— 155 SCROLL L 41@ PRINT “YOUR TUTHL SCORE WAS
o 158 R To 1o 130 scrc
167 PRINT “QUESTION NUMBER “;A. Y
- - (215 e PR G
i'_:;a ggEgELIB 1*:;-:- FHLIN]T od YW WHENT ANOTHEER
183@ PRINT “WHAT IS THE CAPITAL" ©“TI] INPUT Us
196 SCROLL o 1785 Ol S -
200 PRINT TAB 6;"OF " As$."7 s IF CODE (U$) ¢ CODE “n* THEM
Sig IaRur, v | O S SRSAGGRC: N
228 IF U3=B8& THEN PRINT "“YES, 490 SCROLL & T
.B$: _IS CORRECT' : B3E Syopy MAk. BYE FOR HoW
239 IF Us=ES$ THEN LET SCORE=SCO 1000 REM -s-:xz FEEEFERREEE
1 LOAA LET =105 ( Tr5T  [Ere 2= i o h
249 IF US<>B$% THEN PRINT * S0a st oo LB
"S5nETRaL, O T ies wosue
— T T T T e e e — e
1239 RETURN 1142 LET B$="BLRN"
iBAS LET Ag$="CRMEOC IR 1145 RETURN
1842 LET Bg="PHNCM PENS" 11S@ LET FA$="SRI LANKA"
184S RETURN 1152 LET B&="COLOMBC"
13S0 LET As="SCLIUVIA® 1155 RETURN
1052 LET E$="SUCRE" 1160 LET A%s="SPAIN"
19SS RETUBN L1552 LET BS%='"MADRID"
26@ LET As="CcuBs" L1165 RETURN
10682 LET Bs="HRVANE e L S%="ROMANIA"
LQE5 RETURN 1172 LET B$="BUCHAREST"
1972 LET R$=!AFCHANISTAN 1180 LET A e="PANA
a7a t="KEKEBUL" il =" HAMS"
1074 RETUBN 1182 LET E$=’"pHNFIHE“
L0980 LET As="ANCOLA" 1185 RETURM
L3z %§$UE;=“LURNGR' 1139 LET Ei:"HEK%Eg'
1 0SS N T B BE="MEX CITY™
1099 LET A$="AUSTRIA" 11935 RETURN
1092 LET Bs="UVIENNA" LZ2a3@ LET A$="UENEZUELA"
T?EE Rgzugn 1202 LET B%="CHRSCAS"
1 T ="UIET L2205
116z LET g:=“H£EG§PH :QEE EE¥UE:='JF”Q*ER*
1105 RETURN 1212 LET BH="RINGETON"
111& LET fAs$="URUSUSY" 1215 RETURMN
1112 LET B$="MCONTEUICEO" 1220 LET A$="DENMAREK"
+ il RE_thr-i L2222 LET Bi="CuLPENIIRGE!'
11290 LES As="UGAMDA" 1228 RETURM
_l22 LET B&="XKAMPALA" L1230 LET A$="ECUADUR'
12T RETURHM 1232 LET B5s%="ouUITD’
150 LET A$="THARAILAND" 1235 RETURN
152 LET BS="BHNGEUK" 124@ LET A$="FIJI"
15 RETURN 1242 LET Bg="sypuoes
148 LET AS="5LUITZERLAND" 1245 RETUBRN

T e T T T T e e T e e ——
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Software Review

The chess giants

Sinclair Research is selling a chess
program for the 2X81, developed by
Psion/Microgen. Rewewer Nick
Pearce tried it out, and played it off
against Artic's Chess 11.

_jl J'J 4

I )| (0

Originally | intended just to review
the Psion program, as part of my
review of the new Sinclair ZX81
software, but decided that a com-
parison with ZX Chess 11 by Ar-
tic, fast becoming the standard
for ZX chess, would be more ap-
propriate. The comparison,
although interesting, is perhaps a
little unfair. Chess 11 curmently
retails at £9.95, while the Psion
program, together with CHESS
CLOCK on the other side of the
cassatte, sells for £3.00 less,
Both programs display the
board on the screen, and pieces

120

/))

are represented by letters, K for
King, Q for Queen, B for Bishop
and so on, with the colour of the
piece being the colour of the
displayed letter, inverse letters for
black pieces.

Both games use the standard
algebraic systemn of chess nota
tion for the board co-ordinates,
although the Artic program is the
only one which actually puts
these co-ordinates on the scraen.

The Artic board is always
displayed the same way up, no
matter which and the human is
playing from, while the Psion

board is shown with the player at
the bottom. | feel this makes the
Psion program rather easier to
play.

Although | expected to, | did
not find the lack of co-ordinates
on the screen a disadvantage, as |
found with both programs it was
only really possible to play a nor
mal game by having a proper
board set up beside the TV
anyway.

Both programs give you the
option of setting up a game posi
tion. The Artic program requires
you to set up a piece by first defin
ing the co-ordinates, then enter
ing a code for the piece you want
there. On the Psion board, yvou use
a cursor (=) 1o move pieces
around the board.

A deficiency with the Psion
program for the serious player is
the lack of a 'game save’ facility,
which the Artic program includes
Psion's also lacks the ability to

mrd
[ e

print out a copy of the screen at
any time, or a list of moves

Against this, | particularly lik
ed the Psion feature of being able
to resign at any time 1o start a new
game. If you get fed up with a
game on the Artic program, you
have to either continue to the bit
tar end, or switch off and reload to
start a new game

So much for the immediately
apparent differences between the
two programs. I'll look now at
now well they actually play

Both allow castling and en-
passant moves, and neither per
mits illegal moves. | do not play a
particualrly good chess game, and
consequently found both pro-
grams hard to beat, even on the
lowest levels,

Both games seemed to go for
check whenever possible, even if
they were not In a posmhon to sus-
tain an effective attack. During

one game with the Psion program
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the program repeatedly went for
check from a losing position, and
in 50 doing sacrificed its remaining
valuable pieces. This left me with
an overwhelming piece advan-

PLAYER
e 1H1

PLAYER
a rCS8

tage, from which | was able to win
easily. However, this was a rather
unusual finish to a game against
the Psion program. In most games
| played, the Psion program put up

it
I

a
LY

1 E2-E4 ET-ES

= 51-F3 28-C8&
a3 FL=-B5 F3-Do
D4 BSXCo ODTXCS
as B1-C3 Ca-G4
a5 H2-H3 G4 XF3
a7 D1XF= G8-FB
a3 Ei1i-G1 ES-G2
Ao Dz-=D2 D&E-E7
19 ci-D2 C&-C6
11 A1-EL1 Fe-0b2
iz ElL-E2 DE-B4
1= C3-DS B4 -D6
Ld DSExXE? DEXE?
15 RE-R/R3 E7-E&
15 F1-E1 BE7-BS
17 DE=C3 RS -B3
135 F2-G23 DS -ES
19 E3=EZ F&=D7
20 D3 -D4 F7=-F&
=1 Ei-D1l CS-F7
== DR1-D3 E&-C4

5 B2-BE C4-A6

1 RO =4 BES =B85

5 R4 xXBE CEexXEBE

a good, solid defence, and was
not easy to beat.

In order 10 obtain a com-
panison between the two pro-
grams, a friend lent me his ZX81,
and | played one program against
the other.

The levels of play of each pro-
gram are related to the time taken
to respond to a move, and are not
directly compatible between the
two programs.

| rang the changes between
the three easiest Artic, and the
two easiest Psion, levels of play.

| must stress that this com-
parison is a little unfair, as the
Psion does not claim to play chess
to the standard of the more ex-
pensive Artic game.

As you may have anticipated,
the Artic program played the
strongar gama. 10 Psion’s cradit,
three of the ten games were heid
to a draw. Artic won six, Psion
won one,

In a8 game between Psion on
the ZXB81, playing white, and
Sargon 11 on Tandy, Sargon
won, but took some 45 moves to
do so. Both played at level one.

Both the Psion and the Artic
chess programs play a reasonable
game. The Artic program plays a
stronger, more sophisticated
game, and with its save and move

25 C2-B4 E&-Cg
" D4-0S B8-Ad
= E2-0C2 F7-G&

=9 E3-G3 Ge-F7

>0 G3=-G4 cS=D&

3 3 4 -HS F7-G&

o= HS-F3 HE =BG

L5 B4 -E7 nD2-ES

=4 E7—-HZ ES-E4

35 A3-B2 D7?=-C5

=5 LS<-ES R3-B3S

C oy Z1l-F1 BS -HE

38 F1-E1 G7-GS

= El-D1 G3-357

4 Cl-E1l Ea-Fa

d 1 E1-D1 G7-G8

az Ci=-E2 F2=Do

13 FZ-FS Ee-G7

44 B2XES FEXES

as FSXGES E7=F7

4.5 E3-F3 F7-E&

47 GSXES ES-D7

15 Fa=F7F D7=C8

43 F7XC?

listing features will be the more at-
tractive for serious users. For the
casual player, who wants just an
occasional game of chess, Psion
is a reasonable altemative. The
Psion program is more user-
friendly, and | particualrly liked its
‘resign’ facility.

Thare is little doubt that most
ZXB1 owners will learn a bit more
about their computers, and the
game of chess, through playing
against any of these programs.

On the B side of Psion’s chess
is CHESS CLOCK. This simulates
the clock used in toumaments to
limit the amount of time taken for
each move. Two digital readouts
display the time taken by each
player,

| thought that CHESS CLOCK
was a bit of a gimmick, and unlike-
ly to bes usad senously. There
might be a few dedicated players
who would be prepared to use a
ZX81 and a television to time-
keep during serious games.

| thought the Sinclair
advertisement for CHESS CLOCK
somewhat misleading. It cannot
D& used at the same time as the
chess program itself as it implied
by the statement ** . . . canbeus-
ed at any time"’, unless you hap-
pen to have two television sets
and two ZX81s.

LEVEL OF PLAY §
(SECS>)

(TIME
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ZX81 Programs

Making your ZX work

When you're ZX81 gets tired of
Zapping Invaders, you can put it to
work i, with the following utility

programs.

sty - Sample run:

ENTER FUNCT ION
£X EX -3 ENTER X0
ENTER X2pP

H NO. OF DIUVISIONST

o+

299975
S89E

L]

o

|
]
o
i

=
r

J8 ()
-J
o

VL )
«]
o

@ @& & & =

ARG J4=p
QLW
n=Jy-
Mmoo

T HE ANSWUER IS -2.75

POISSON cumulative probability from zero

to X. The sample run given uses a

DISTRIBUTION value of 6 for M, and 8 for X. The

Using this routine, you can deter-  probability, f, is given at the end,

mine the probability at a point as is the cumulative probability,
which we’'ll call X, and the LI(P).

2@ PRINT “"ENTER M
é# 2 INSUT A
; & PRINT 'M= "R\, ""ENTER 57
APPROXIMATE Thisprogram enables you to work S@d INPUT B
DEFINITE out a de:fumte integral by using S8 FPRINT
Simpson’s rule, You follow the @ FPRINT M= b - L b =
INTEGRAL prompts given, entering the func- & LET Q=EX%P (-7}
tion to be used in line 30 88 LET R=0
__l_w F :'-‘ - | = i _* _I‘_:' - 3 :“
S REM APPROX. DEFINITE 4 % % : Y. W 2
¢ REMN INTEGRAL o= Eh?th (=X | il
1@ REM BY SIMPS30ON/S METHOD @ FOR Z=1 To B
Z0 PRINT “"ENTEKNR FUMNCTION® 13 LET ReRaR,Z
=@ INPUT X& 'S SCROLL o<
12 PRINT X$,"ENTER X0 18 PRINT R
S0 INPUT M s [E.—T‘, S =0 4R
2@ PRINT M. "ENTER X2P" 'iké pl,:;IH}'F_z‘.
@ INPUT N e Eer =
—?D PRINT N, " NO. OF BIVISION R ?‘E?‘DLL
20 TNPUT Z g
_L:"g L_ET :i‘f_'N—N- = S +7 SCROLL .
S0 LT ""1‘:1' 1ISQ PRINT "L (P}
= = A, =
T2 LET vy =URL X% e
14@ LET Q=Y +0 Sample run:
158 LET X=X+R
1E@ LET Y=UAL (X$) L (F)
170 LET Q=Y *4+0 213372513 - 217391259
16@ LET X=%+R 244517539 « @B 1SSS8e5
198 LET /=UAL b 23sz3su7a Q,15i2@383
=180 LEYT Z=Z-—=1  ADR62314 Q.445579E4
=1l2 SCROLL w2214 . 80602278
215 IF Z¢:0 THEN PRINT Q:R/3 13787593 @.74397975
.::'g IE :p‘@ THEN GOTO 140 LA3ZST T3 2.34723749
= LET =0 xR -3
235 SCROLL &L ADSERTTS
24® PRINT “THE &SHSUER IS5 " P = @,34723740
e e A e ————————
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AREA CALCULATOR This program works out the floor | =ND THE TOTAL AREAR SU FAR
area of a house, in order to deter- ITE 120
mine how much carpet is required JHAT IS5 LENGTH OF ROOM 27
to cover it. Just follow the pro- JHAT IS UIDTH OF ROOM 27
el mpts given. sRES OF ROCHM 2 IS 120
19 REM AREAR CALCULATOR ~iND THE TOTAHAL RREAR SO FAR
15 LET TOTAL =€ IS S060
L7 DSCROLL i g - =
= ™ - g : sjerica = IS LENRGTH OF RQOM 37
—E ?Eé”$ EHIJLJ MANY RODMS" HET IS WIDTH OF RPOOM 55
i@ FOR ©=1 TO R “oER OF ROOM 3 Is 104
=@ SCROLL <MD THE TOTAL AREA
_ 5@ PRINT “WHAT IS LENGTH OF RO A
b g kength of the a loop (line 100). The
_,E' IHP'JT L TYPING TUTOR listing here is for the Spectrum,.
L ég SCROLL but it is easy to modify for the

This program generates a letterof ZX81. Use upper case A in the
the alphabet at random and then loop counter and A $ (you haven't
gives you a limited time to find it. any choice, anyway, on the

PRINT "WHAT IS WIDTH OF ROC
R T i e

2@ INPUT W

20 LET F=UsL

10 SCROLL The program will tell you if you're  ZX81); change the colon in lines
20 PERINT "GBREA OF ROOM “:0Q:* 1 |rnght, wrong, or have just taken 130 and 140 into a semi-colon,
= ' too long. Once you've masteredit  and replace the word STOP with
@ LET TOTARAL=TOTAL+HA in its present form, decrease the the letter Q.
g SCROLL
1S90 FPRINT "AND THE TOTAL ABREA
5 REM ENGAGE CAPES L0OCK FIRST
8@ IF D«R THEN PRINT “SD F&R 10 LET E$=CHRS$ (INT (KND*Z5) +C
=@ SCROLL ODE “A":
=230 PRINMNT ,"IS “;TOTAL 20 PRINT AT 10,0, "oUICKLY ., PRE
20Q@ SCROLL &S ", ES
=@ SCROLL 100 FOR a=0® TO 100
==Z0 NEXT © 118 LET a2$=INFEYSZ
o = . U8 - - - £1 &
Sample run: 120 IF as<: =N S0 TO 1§
S MANY ROOMS® 130 PRINT “Time is up": ST0P
ST IS LENGTH OF ROOM 17 143 IF FAs=Eg THEN PRINT ~You we
0 HET IS WIDTH OF RSOM 17 righkt™ ETOF
~REA OF ROOM 1 IS 180 S0 PRINT "vou ware SR

m o
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A Picturesque is worth
a thousand words

toolkit from .IRS_ Software.

A number of ‘tool kits’' are available
to make it possible to write better
programs on the Z2X81. zX Computing
staff look at two of them, Screen Kit
1 from Picturesque and Graphlcs

Screen Kit 1 i an attractively
nackaged screen toolkit from "Pic
turesque” sold by mail order for
5.70. It consists of a number of
machine code routinegs to help a
ZX81 user smarten up his
graphics in a BASIC program
The cassette inlay and in
struction card are tidily presented
in blue, well printed and easy 10
read. From its smarn appearance |
assumed it would LOAD first time
but | was not so lucky. On playing
back the tape through the loud
speaker | discovered the
im-m.ul was a little noisy and

was nol recorded at a sufi
wently loud volume. ARer
wedging a small pece of

paper under the cassette

(') and setting the highest
volume
satte red
Basily
Screen Kit 1 aight
facilities four-way scrolls: CLS:
Borders; CPS; Reverse; Cursors;
Memory and SAVE/LQAD.

The SAVE and LOAD
facilities are perhaps the most
useful, being at double speed. All
the routines are accessed from
BASIC via USR statements &

ievel on my cas

order it LOADed

has

POKE commands. The instruction
card is A4 size, double sided and
folded in half with compressed
text printed in Black. In this way
Picturesque have managed 1o get
some pretty comprehensive and
detailed instructions onto a s|r1;;_]lu:1
sheat.

The first four commands
scroll the screen in the appropnate
direction. One POKE adjusts how
many scrolls will be actioned
before returning to BASIC. For in
stance. 1o scroll the screen five
times to the left simply POKE
16661,5 then RAND USR
16660. The unfortunate thing
about the scrolls in ScreenKit 1 s
that they do not wrap-around e
the characters lost at the edges of
the screen do not reappear at the
opposite edge. Wrap-around
scrolls are fTar more usaful in that
you can do continuous back
grounds that are constantly mov-
ing but do not need to be updated
because it wraps around the
screen. The principal s quite
similar to a 1920s weastemns
where the Sheriff would runon a
conveyor belt and behind him
would be the background painted
on a giant canvas sheet that

—
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wiould be rotated like a belt (thus
one always saw the same scenery
go past again and again!)

Clearly Crashed

Screen Kit 1 also provides a
CLS facility which can be used to
overcome the slowness of the
ROM's routine. Instead of the
usually slow CLS where the
characters can be seen to be
changed spaces from top to bot-
tom, the Picturesque CLS is good,
instant clear screen which s far
tidier. CLS also has a second use.
If you poke 16863 with a
character code, that character will
be used instead of spaces in the
CLS routine. Unfortunately
Screen Kit 1 has no error checking
routine at all so if you POKE an in-
valid character code into 16863
and then access the CLS routine
then the program crashes. This
sort of defect can be very annoy
ing and doesn‘t show a very
thorough approach to the pro-
duct.

The BORDERS routine is
guite impressive in that it is a fast
way of drawing boxes on the
screen. You have to specify the
line and column position of the top
left hand comer and also the
height and width inside the
border. This requires four POKES
which is really quite a lot of typing
for a single command. CPS is
simply a CLS for a specified part of
the screen, the POKEs are the
same as those used in the Border
command. Clearing part of the
screen is not something that is a
vital aid to the Graphics program-
mer. It does have its uses but not
that many.

The next command is a
usetul function. It changes part of
the screen into inverse video,
which in loop would make a very
straightforward way of
highlighting areas of the screen
but for the five lines of BASIC
code required every time this
operation s needed. The next
command is called CURSOR and
here is a guote from the manual:
""Simulates INPUT, but gives you
a flashing cursor””. What actually
happens is that it flashes a black
blob on the screen which disap-
pears when a key is pressed. The
character code of the key pressed
is returned. To say that it
simulates INPUT is not quite ac-
curate; more correctly, it could be
described as INKEY$ with
flashing blobl

Typing PRINT USR 16886
returns a figure which is the free
memory in bytes, The SAVE &
LOAD routines are the most
useful part of the package. They
operate at double speed and are
used for storage of variables on
tape. No file names are allowed so
that rules out a tape filing system
for a database program, where it
could load up a selected file from,

say. twenty on one tape.

This is a pity since the double
speed SAVE & LOAD in their
machine code monitor "ZC-MC'
allow single letter file names.
When | tried the routines for
Sinclair's SAVE & LOAD and a
similar pattern appeared on the
scroen, excapt the bars were nar-
rower. The SAVE & LOAD
routines are a reason to buy the
package in themselves.

Plotting Power

The SAVE and LOAD
routings are very good and very
useful, being at double speed for
the variables, but bear little rela-
tion to the title Screen Kit 1.
Perhaps thay should have called it
‘Programmers toolkit’. As Screen
Kit 1 is stored in 8 REM statement
it becomes part of your program,
which has the advantage that it
doesn’t need to be loaded above
RAMTOP every time you want to
use it. But it does mean that if you
start writing a program and decide
you need Screen Kit 1 and haven't
already LOADed it, then to merge
it with your own program is a very
complicated process described in
27 steps in the instrucions

Despite this, it is a very useful
package overall, and one which
will enable you to produce much
more professional looking pro
grams.

Graphic Toolkit

Graphics Toolkit is sold by
mail order from JRS Software ata
cost of £5.95, This includes VAT
and Postage. Like Screen Kit 1, it
consists of a number of machine
code routines to help the BASIC
programmer smarten up his
graphics.

The cassette is a studio pro-
duced type and the quality is of a
good standard because the signal
is ‘processed’ by the studio. The
packaging is not as smart as that
of Picturesque, but the instruc-
tions consist of two sheets of
double sided, compressed A4 as
opposed to one. They go to the
same depth as Picturesgue's in-
structions but cover an extra
gleven functions.

Graphics Toolkit has twenty
thrae routines:

DRAW
FOREGROUND ON
BORDER

FILL

up

LEFT

EDITPRINT
DOWNSCROLL
RIGHTSCROLL
OFFSCREEN
BACKGROUND OFF
SQUARE

The most powerful and useful
feature is the DRAW command. It

allows the user to define a multi-
character shape in a REM state-
ment and then DRAW or UN-
DRAW it at any point on the
screan. It will draw a shape of any
size instantly and sois ideal where
fast moving graphics are required.
The shape is defined in a REM us-
ing characters, (the ones to be
printed), and direction codes (to
indicate where each character is
to be placed). For instance, to
define a simple square:

10 REM A SQUARE: 8

The user may place his own
label first (in this case it is "A
SQUARE’) then there is a colon to
tell Graphics Toolkit that the
definition is starting, Then comes
the first character, followed by a
< (greater than) indicating that
the next character is to be placed
to the right of the previous one. A
less than sign means move left, a
V' means move down and an ‘A’
means move up. The
FOREGROUND ON/OFF facility
provides an added effect when
used with DRAW & UNDRAW.
When foreground mode is on, the
shapes that are moved around the
screen appear 10 move behind
graphics already on the screen,

A demonstration is provided
on the cassette, in which a
predefined snake moves behind a
cactus. Any number of shapes
can be defined and used because
one POKE before the DRAW com-
mand sets the line number of the
appropriate shape. The BORDER
command is not the same as the
Screen Kit. Instead of drawing a
one pixel wide border anywhere
on the screen, it draws an instant
border around the edge of the
screen using any character.

Only the bottom line position
is variable. This is so you have the
choice of using all 24 lines of the
screen or leaving the bottom two
free as a sort of ‘text window’,
UNBORDER simply removes the
border. EDITPRINT allows you to
use that window: it moves the
print position to the top edit line
which is normally inaccessibie
from PRINT.,

Giving Ground
FILL does exactly what it

UNDRAW
FOREGROUND OFF
UNBORDER
REVERSE

DOWN

RIGHT

UPSCROLL
LEFTSCROLL
ONSCREEN
BACKGROUND ON
SEARCH & REPLACE

says. It fills a portion of the screen
with a chosen character. The
user, by way of two POKEs

decides the line to start filling from
and how many lines to fill. On this,
as on all commands there is full er-
ror checking so that if you try to
use an invahd character or FILL off
the bottom of the screen it gives
an error code in the usual format
Code/Line MNo. An actual error
message system would have
been more helpful but codes are
better than nothing. REVERSE is
similar to Screen Kit 1's command
of the same name, in that it
changes part of the screen to in-
verse Video.

FOREGROUND mode af-
fects both FILL & REVERSE; if
Foreground mode is on, only
Foreground characters will be
changed. Foreground characters
count as anything which isn't a
Background character. Sounds
confusing, doesn't it?

Background is set by
BACKGROUND ON. This clears
the screen to character of your
choice and selects it as your
Background. That is similar 1o the
PAPER system on the Spectrum.
The Foreground characters can be
anything else. For instance, you
have 30 inverse asterisks ran-
domly placed on the screen, the
Background being fullstops.

When a REVERSE command
is done with Foreground on, the
asterisks will be changed to or-
dinary asterisks but the fullstops
would be left unchanged.

The Scrolls wrap-around the
screen, making some interesting
effects possible. | created the ef-
fect of moving through space by
randomly printing fullstops on the
screen, REVERSEing the whole
screen and then just repeatedly
DOWNSCROLLing it, ideal for a
space game!

An interesting facility is
ONSCREEN & OFFSCREEN. They
turn the screen on and off respec-
tively, not as in FAST mode but by
a clever technigue which uses no
extra memaonry.

As they are instant, the
screen can be flashed in a loop to
give a quite stunning effect.
SEAHCH & REPLACE searches on
the screen for a chosen character
and replaces it with another
character. This would take quite
sometime in BASIC but with
Graphics Tookit it operates im-
mediately, The uses of this are not
obvious, nor varied, but really de-
pend on the user's imagination.
SQUARE is quite similar to Screen
Kit 1's BORDER command but far

slower,

conclusion

Graphics Toolkit has far more
routines than Screen Kit 1 but
lacks double speed LOAD &
SAVE. Good value at £5.95.

—'—'
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Answers a growing need
' jh NewBrain, with its option
T ry =l tarles rr
¥ Iy ]
"-! e | -":" f '
ey powerful syste
... I xOar W nql fule T
kages ng 64K 128K W
12K of RAM z;. VOO LI ur of
i 12K modules to your machine and
W '.1-'"___: -:. I..I:. _..l.""-1. -,.--::,. W '\. [r’
lealure thatl HTIE 2 --__::. Irorse are the

wo onboard V24 interfaces
With the asd ofthe T ntmlr-
J24 r]u.)f‘lll‘.f this allows you to run up to 32
machines al once, all on the same
peripherals, savingyou af _wlur'--.':« on exiras
Th & range of penpherals on er
NCIU Jl- aot matnx and daisy .-,ﬂrn pnnters
O 12° and 24" monitars plus 5% lopoy
.I'i-< drives |1| || I"x..'J]."‘.""". and 1 I’_."H.-.l.tul an 1
5% Winchester drive (6-18 Mbytes)
n_ 5 we said, this isn'l atoy.
It doesn't stophere,
Here are a couple of extras that
ieserve a special mention
The first, the Battery Module, means

you won't be tied to a 13 amp socket. And,

*.fl-' n more importantly, t means you dont
ave lo worry about mains fluctuations
wr::::hlflr_ﬂ‘n IVOC With your programs

The ROM buffer module gives you a
ireedom of another sort

rreedom toexpand ina big way. it
gives you addtional ROM slots, for system
software upgrades such asthe Z80
Assembler and COMAL, 2 additional V24
ports, analogue ports and paraliel ports

From now on the sky's the limit

Software that's hard to beat.

A ot of features you'd expect to find
on software are actually budlt into
NewBrain soyoudon't needtoworryabout
screen editing maths, BASIC and graphics

However, if you're feeling practical

you can always tackle household manage-
ment, stalishcs and educational packages.

And because NewBrain isn't all work and
no play, there's the usual range of mind-
bending games to while away spare time.

Waste no more time.

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

With your order we'll include a hefty
instruction manual so you'll know.where
to start, and a list of penpherals, expansion
modules, and software so you'll know
whereto go next.
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Dealer enquiries invited, please contact= - et ...-7,-»
Newtiam, Grundy Business Systems Lig. Grundy House, wmw 18 .
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Each NewBimn orger will nciude a FREE comprenensive user manual, a catisoguo of expansan modules
I and penpherals, and a detaded hist of avaitable software.,

I Please send ma the foliowing - Price per ilem
Quanfity | Rem inc. w & pdp) Total
I MewBran A E23300
I MemwBrann AD with onboard single bne display E26750
Printer E4BB00
I Monitor 12 £142 50
I Total £

| |enclose a chegue/Postal Order for £ payable 1o Grundy Business Systemns Reader Account
NewBiain, Grundy Business Systems Lid. Grundy House, Somerset Road, Teddington TWTT 8TD

I Pleass debd my Access Card No

rmy Barciaycard No
I Sgnature
Name
I Ackitess
[ (Dot 2
I Postcode

Registerad Numbet 15229
VAT Number 358661618
Please allow up 1o 28 days for delvery
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Specifications

are not lost when the ZXB1 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 +, —, %, :, exponentiate, Relational oper
ators =, < >, >, <,« === may compare string and arithrnetic
variables to yeild O (False) or 1(True). Logical operators AND,
OR, NOT vield boolean results.

Fleoating-point numbers

Numbers are stored in 5 bytes in floating-point binary form
giving a range of * 3 x 10 “**to *+ 7 x 10 **accurate to 9%
decimal digits.

Scientific functions

Natural logs/antilogs; SIN, COS, TAN and their inverses SQR;

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 ete
Command mode

The ZXB1 will execute statements immediately, enabling it to
perform like a calculator

Cassette interface

Works using domestic cassette recorders. The transfer rate is
250 baud and uses a unique recording format not compatible
with other systems. The ZX81 will save the data as well as
the program to avoid the need to re-enter the data when the
program is next loaded.,

ZX81 will search through a tape for the required program).
The cassette leads supplied have 3.5 mm jack plugs.

Expansion port

At the rear, this has the full data, address and control buses
from the Z80A CPU as well as OV, 45V, +9V.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 ZX81 requires approximately 420mA at 7-11V DC. It has
its own internal 5V regulator. The ready assembled ZXB1 comes
complete with a power supply. The ZX81 kit does not include
a power supply.

TV standard
The ZX81 is designed to work with UHF TVs (channel 36) 625
lines.

ex,

Variables

MNumerical : any letter followed by alphanumerics

String: As to Z¢

FOR-NEXT loops A—Z (loops may be nested to any
depth.

Numerical arrays A-2

String arrays: Af to 2%

Dimensions

Width 233 mm

Depth 144 mm

Height 30 mm

CPU/Memory

ZB0OA microprocessor running at 3.5 MHz. 16K-byte ROM con-
taining BASIC interpreter and operating system.

16K-byte RAM (plus optional 32K-byte RAM on internal expan-
sion board) or 4BK-byte RAM.

Keyboard

40-key keyboard with upper and lower case with capitals lock
feature. All BASIC words obtained by single keys, plus 16 graphics
characters, 22 colour control codes and 21 user-definable
graphics characters. All keys have auto repeat.

Display

Memory-mapped display of 256 pixels x 192 pixels; plus one at-
tributes byte per character square, defining one of eight
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!;sbrack 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/
speakear.

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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graphics characters. Also functions to yield character at a given
position, attribute at a given position (colours, brightness and
flash) and whether a given pixel is set. Text may be written on the
screen on 24 lines of 32 characters, Text and graphics may be
freely mixed.

Colours

Foreground and background colours, brightness and flashing are
set by BASIC INK, PAPER, BRIGHT and FLASH commands. OVER
may also be set, which performs an exclusive — or operation to
overwrite any printing or plotting that is already on the screen. IN-
VERSE will give inverse video printing. These six commands may
be set globally to cover all further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands to cover only the
results of that command. They may also be set locally to cover text
printed by an INPUT statement, Colour-control codes, which may
be accessed from the keyboard, may be inserted into text or pro-
gram listing, and when displayed will override the globally set col-
ours until another control code is encountered. Brightness and
flashing codes may be inserted into program or 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 accept a
current line of up to 22 lines.
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Mathematical 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 35 five bytes of floating point binary — giving a
range of + 3 x 10 * to + 7 x 10*® accurate to 9 % decimal digits.
Binary numbers may be entered directly with the BIN function.

>, <, >=, <= gnd <> may be used to compare string or
an‘[hmehc values or variables to yield O (false] or 1 (true). Logical
operators AND, OR and NOT yield boolean results but will accept O
(false) and any number (true).

User-definable functions are defined using DEF FN, and called us-
ing FN. They may take up to 26 numeric and 26 string arguments,
and may yield string or numeric results.

There is a full DATA mechanism, using the commands READ,
DATA and RESTORE

A real-time clock is obtainable.

String Operations And Functions

Strings can be cuncatenated with +. Stnng variables or values
may be compared with = < S, < > to give boolean
results. String functions are VAL VAL‘& STFI$ and LEN. CHR#S
and CODE convert numbers to characters and vice versa, using the

ASCIl code. A string slicing mechanism exists, using the forma$ (x
TOy).

Variable Names

Numeric — any string starting with a letter (upper and lower case
are not distinguished between, and spaces are ignored).

String — A$ to Z§.

FOR-NEXT loops — A-Z.

Numeric arrays — A-Z.

String arrays — ASto Z$.

Simple vanables and arrays with the same name are allowed and
distinguished between,

Arrays

Arrays may be multi-dimensional, with subscripts starting at 1.
String arrays, technically character arrays, may have their last
subscript omitted, yielding a string.

Expression Evaluator

A full expression evaluator is called during program exacution
whenever an expression, constant or variable is encountered. This
allows the use of expressions as arguments to GOTO, GOSUB,
etc,

It also operates on commands allowing the ZX Spectrum to
operate as a calculator,

Cassette Interface

A tone leader is recorded before the information to overcome the
automatic recording level fluctuations of some tape recorders, and
a Schmitt trigger is used to remove noise on playback.

All saved information is started with a header containing informa-
tion as to its type, title, length and address information. Program,
screens, blocks of memory, string and character arrays may all be
saved separately.

Programs, blocks of memory and arrays may be verified after sav-
ing.

Programs and arrays may be merged from tape to combine them
with the existing contents of memory. Where two line numbers or
variables names coincide, the old one is overwritten.

Programs may be saved with a line number, where execution will
start immediately on loading.

The cassette interface runs at 1500 baud, through two 3.5 mm
jack plugs.

Expansion Port

This has the full data, address and control busses from the ZBOA,
andis used to interface to the ZX Printer, the RS232 and NET inter-
faces and the ZX Microdrives, IN and OUT commands give the |/Q
port equivalents of PEEK and POKE.

ZX81 Compatibility

ZXB1 BASIC is essentially a subset of ZX Spectrum BASIC. The
differences are as follows.

FAST and SLOW: the ZX Spectrum operates at the speed of the
ZXB81 in FAST mode with the steady display of SLOW mode, and
does not include these commands.

SCROLL: ‘the ZX Spectrum scrolls automatically, asking the
operator “‘scroll?’’ every time a screen is filled.

UNPLOT: the ZX Spectrum can unplot a pixel using PLOT OVER,
and thus achieves unplot.

Character set: the ZX Spectrum uses the ASCII character set, as
opposed to the ZX8 1 non-standard set.
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Specifications

SPECIFICATIONS

ZX80

Dimensions

Width 174mm (6.85 in)
Depth 218mm (8.58 in)
Height 38 mm (1.5 in )
Weight 300g (10.502)

Microprocessor/Memory

ZB0A 3.25 MHz clock

ROM: 4K bytes containing BASIC

RAM: 1K bytes internal, externally expandable to 16K bytes.

Display

Requires an ordinary domestic black and white colour TV. The
lead supplied connects between the ZXB0 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 ZXB80
does not connect to a printer.

Programming

Programs can be entered on the keyboard or loaded from
cassette. The ZX80 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 yielding boolean result. Relational operators also apply to
strings. ZXBO BASIC wuses 16 bit two's complement
arithmetic ( £ 32767 ).

Variables

Numeric variable names may be any length, must begin with a
letter and consist of alphanumerics. Every character in the name
is compared thus an infinity of unique names is available.

String variables may be assigned to or from, shortened but not
concatenated. String variable names are A3 — Z8. 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—2.

Control variable names in FOR. . . NEXT loops consist of a
single letter A—Z,

Expression evaluator

The full expression evaluator is called whenever a constant or
variable is encountered during program execution. This allows
you to use expressions in place of constants especially useful in
GOTOs, GOSUBs, FOR. . . NEXT etc.

Immediate mode

The ZXB0 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 ZX80 does not support separate data files. The
lead supplied with the ZX80 is fitted with 3.5mm jack plugs.

Expansion bus

At the rear has B data, 16 address, 13 control lines from the
processor and Ov, 5v, 9-11v, @ and internal memory control
line, These signals enable you to interface the ZX80 to your
own electronics, P10, CTC, SIO if you want 1/O ports etc.
Power supply

The ZXB0 requires approximately 400mA from 7=11v DC., It
has its own internal 5v regulator.

TV standard

The ZXB0 is designed to work with UHF TVs (channel 36)and
is the version required for use in the United Kingdom. The
ZXB0 USA is designed to work with a VHF TV(American
channel 2. European channel 3) and is the version required for
the American TV system, also for countries without UHF.

ZX81

Dimensions

Width 167mm (6.32 in)
Depth 175mm (6.80 in)
Height 40 mm (1.57 in)
Weight 350 gms (12.15 oz)

Microprocessor/Memory

ZB0A 3.25 MHz clock

ROM: Containing BK 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 1o be entered directly.

Display

Requires an ordinary domestic black and white or colour TV,
The aerial lead supplied connects the ZXB1 to the TV aerial
socket. The display is organised as 24 lines of 32 characters
with black characters on a white background.

Two mode speeds

The ZX81 can operate in two software-selectable modes - FAST
and NORMAL. FAST is ideal for really high-speed computing
In NORMAL mode however the ZXB1 allows continuously
maoving, flicker-free animated displays

Printer

The BK ROM will permit instructions (LPRINT, LLIST and
COPY) to drive the Sinclair ZX Printer

Programming

Programs can be entered via the keyboard or loaded from cass-
ette, Programs and data can be saved onto cassette so that they
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New From Fuller
FD System for the

ZX SPECTRUM

£39.95

+ £2.50 p & p.

Professional Keyboard & Case —

This unit has the same high standard as our ZX81 unit.

Tough A.B.S. Plastic case encloses our Keyboard, the Spectrum Printed Circuit Board and
the Power Supply.

Qur own Power supply is available:- 9 volts DC at 2 amps.

Mains either 110v or 240v AC at £5.95 + 80p. p & p.

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel
key switches have gold plated contacts and a guaranteed life of 10* operations.
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it
into the FD case, plug in the keyboard and that's it. No technical know how or soldering
required, the built unit is tested and comes with a money back guarantee

Spectrum Keyboard and Case Kit £33.95

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95, this unit also
fixes inside the case. p & p 80p.

SPECTRUM SOUND AMPLIFIER £5.95+ 80p p & p.

Complete with leads, volume control and loud | . ,--:;
speaker in tough ABS Plastic case measuring o (%
5" x 3" x 1" just plugs into your spectrum MIC i

input. 8

SPECTRUM PLUG PLANNER — £1895+« £1.00p & p

¥
%

g Complete with 3 metres of cable, three 13
. amp sockets for TV, Tape etc AND 9 volt
/ ! at 2 amp power supply with power jack to
- fit Spectrum or ZX81
o The ever popular FD42 Keyboard and case
for ZX81 £39.93 including VAT & Post
FD42 as a kit £33.95 including VAT & Post

FD42 Built only £24.95 including VAT & Post
FD42 Keyboard Kit £18.95 including VAT & Post

GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL TO THE ZX CENTRE.

Mail to FULLER MICRO SYSTEMS,

The ZX Centre, Sweeting Street, Liverpool 2. England, UK.
Piease Supply:-
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AD Code

FULLER FD SYSTEM

SAE for more details — Enquiries: Tel 051-236 6109
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