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“YOUR SERVICE IS 6 TIMES QUICKER THAN
ANYTHING ELSE I KNOW"

(David Reeder, lford)

Thanks for all your letters, from over 40 countries. We'll continue to try to OUT YOUR PROGRAMS ON THE DAY WE GET YOUR QRDER. And we'll send you -
FREE - our latest catalogue of Spectrum best. We're the only company to play every single game, choose the best. leave out the rest - and then quote all the reviews, too!

ALL GAMES WORE WITH EEYBOARD CONTROL AND JOYSTIX AS SHOWN. UK prices include VAT export prices are the same. (This 15% surcharge helps us to
qet foreiqn orders to you very fast indeed ) Call 01-789 8546, any time, to order by Access of Visa card from any country where your own laws allow this

The CURRAH SPEECH SYNTHESIZER is very popular 1f vou dom't buy one. the ‘Curtah compatible’ games work perfectly well 1f you do own Currah Speech, it brings

the games to life in the most amazing way'

ALL PROGRAMS REQUIRE 4

SPECIAL OPERATIONS ...-..-

good use of graphics” (CompChoice). "Requires imsgination and careful
planning to play wall” {S.Uses). This qraphics adventure/war game has 7 play levels
18 commands. Select your Special Operations team, chaose your mission, set your own
llmeurmt Spllt sCreen text grapmcs The most nvolving game yet from Lothlonien. NO

WAR OF THE WORLDS

which are identical to the pictures supplied with the LP" {G.-Gnnp}
Animated musical-graphical adventure. Find 6 locations, each on the nght day, to rescue
Carmie and save the world. Great (Jeff Wayne) music: huge scrolling graphics as you try to
avoud the Martian Fighting Machines, each with its own personality

STIX: Protek/AGF/Cursor. CURRAH SPEECH OK [CRL) £7.95

COMPLETE MACHINE

COD “The Complete Machine Code Tutor" loads over 100K of data

i 4 parts from two cassettes. This step-by-step guide with 33 lessons
and exercises should convert a BASIC programme into a writer of complex machine-code
programs for the Spectrum. All exercises on-screen: uset-friendly assembler helps you
gpot efrors and correct them. Covers all machine-code instructions the Z80 processor can
handle. 24-page manual, By MALCOM EVANS of ‘Trashman' fame! NO STIX

(New Generation) £14.95

WHITE LIGHTNING ... e

have used on the [Iis fsatures and Rexibility are second Lo none
and bave to be seen to be believed” (PCN). The first true sprite manipulation
language brings any arcade game within your power to winite' NO KNOWLEDGE oF
MACHINE CODE NECESSARY to use this Forth-based program with nearky 300
commands. Up to 255 sprites, with your own dimensions. A separate 20K SPRITE
DESIGNER is included, with 167 pre-defined characters Telephone help line fram the
makers, too! This must be the best key yet to creating and seling your own programs 130
page manual 2 cassettes (Oasis) £14.95
“Ope of the most ariginal

WORSE THINGS /..o acraniy

addictive, playable game” (Crash). WORSE m.w-us HAPPEN AT SEA' as you try
1o take your cargo ship from port to port before it snks  Full-screen animated graphics as

you search the ship for leaks On later journeys, watch out as the ship wandess off course
00 ... of the engine overheats! Great tunes, wo. STIX: Cursor/interface?
(Siversoft) £5.96

SABRE WUL _u-pux;umm " (Crash).
"Posxibly even Ultimate's most game" (PopComp Wikly). Beautiful

really wonderful jungle maze for you to explore ﬁwmd the charging rhunos, shppery
snakes, warthogs, bears and all the cther animated anumals. Search for the four pieces of
the Sabre Wulf mask - then see what happens. [t will take you a very long time
STIX: Kempston/Cursor/Interface? (Ultimate) £9.96

Not a fught

TORNADO LOW LEVEL"....:

it's easier to operate and more exciting. too! Fly your swing-wing supersonic tomado (you
can watch from above). Fly low to wipe out enemy targets; land, refuel, take-off. The 3D
landscape you fly over 15 the best we've seen - and your radar actually shows 8 map, not
just biobs! Al the thrills of real fying, STI: Interface2 (Vortex) £5.96

LORDS OF MIDNIGHT cuvscs

ARE SUPERB.... it's obviously going to be an outstanding success”
{PopCompWkly). Most elaborate adventure yet as you explore the land of Midmight
You see it only through the eyes of the characters you control. You will see only what they
see from where they stand - 32,000 ditferent views. Choice of two adventures. The whole
family can play by controlling one character each. 32-page illustrated manual PRIZE. too!
STIX: None. {Beyond) £9.96

SOFTWARE SUPERMARKET

VISA/ACCESS CALL 01-789 8546 (24hrs)

[
K |
“I've pever had so much fun with a utility
" (ZXComp). "A powerful graphics aid.

PAINTBO

It's possible for even a baginner to reasonable pictures” (5.User). “If
you've been fora graphics aid this seems like one of the
best" (PopComp ). “Ome of the most ou I've seen this

year” fl.'!'.!c,' 'l' ou want to draw, you need PAINTBOX. STIX Kempston/any cursot
[Print&cPlotter)

JACK & THE BEANSTALK _......

graphics get better and better! As Jack. you must search the castle without wakmg the
giant. Watch aut for the creatures and mind where you step. BUT - can you even climb the
beanstalk first, without being eaten by the bugs! Very talkative, beautifully-drawn game
STIX Kempston/Any cursor. CURRAH SPEECH OK. (Thor) £5.96
CURR SPEEC Makes your Spectrum talk
AH Use 1t with talking games, and/or
teach your Spectrum 1o say any word of sentence you like in English. Free demo cassette
and talking adventure If you wish 1o use a joystick as well as Currah Speech, you will also
need the CURRAHR SLOT expandable motherboard. This lets you plug any two things into
your Spectrum with/without [nterface | CURRAH SPEECH £29.95. CURRAH SLOT
£14.95.

AUTUMN SUPER SAVERS |

JET-SET WILLY (Software

“This game I5 one you simpdy can 't mﬁwd to muss” (PC (‘amesl
THE FOREST (Phipps) NOWET.95 SAVEE£L.00
“The world's most realistic adventure game” (PCNews)
ERAEATOA (Abbex) NOW 495 BSAVEEL1.00
“Marvelious, excellent graphics” (Crash)
WHEELIE (Microsphers) NOWEASS BSAVEE£1.00
“Excellent graphics, if a little gruesome ™ (PCNews)
PENETRATOR (Malbourne Houss) NOWE495 SAVEL2.00
The classic graphic ‘Scramble
THE PYRAMID (Fantasy) NOWEAS0 SAVEL1.00

“An essential addition to any collection” (PersCompNews/
F-————-——-———ﬁI

To: SOFTWARE SUPERMARKET, 67 Howargds Lans London SW15 6NU.

I i you do not want 1o cut this magazine, write your order out carefully on plain paper I
and quote this number ZX8

I lowna. .. K computer which is a SPECTRUM | enclose a cheque/PO made I
Ezqvaﬂe to Software Supermarket OR Charge my VISA ﬁCCE.S.S.'EU'HGC&RD

l STERCARD numbet: | IT '| ]_| 1 l [ I
Sugnatuze

I Plegse write clearly. If we can't read it, you won't get it I
Name

I Address I

I Postcode l

I Phone, if any, in case of query l
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! : i
11
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POSTAGE UK AddsSpaniyperoeder | £0 55
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corrections.
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world. Hardware, software, and books.
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The editor recently discovered Prestel.
Was he impressed? You bet he was
impressed! Read his report — page 20.

The Sky at Night . .24

An astronomical program at a down-to-
earth price.

ASP FIGHTS SOFTWARE PIRACY

Much hes been said and written in condemnation of
software piracy but few have taken a positive stand
against it. ASP is among thosa few that have taken
action to help curb the greve problem of home
copying of commercial softwars.

ASP has piready taken steps to sliminate
advertisements In our magazines which relate to
tapa duplication for piracy purposes. While it is
sppraciated that individuals may take ‘back-up’
copies of thelr own programs, it should be noted that
it s ALEGAL to copy commercislly available
software for other than parsonal usse.

Software piracy is costing the software industry
huge sums of money which ks detrimental to the
future development of the Industry. it s In

‘s imterssts to dramatically reduce the

new products. This
means that the standard of software products
enly improve.

=t ASP hopes our action will help combat this
serious problem In order to maintain and improve the
high standards of the UK software industry. We are
asking you to do the same by refraining from
duplicating or copying commercially svailable
software for anything other than personal use.
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muddying your Boots or dislocating your
shoulder with this ‘sure-fire” Spectrum
gamae.

We're about a month into the football
season, so if you need to keep a record
of the football league, or any other
league for that matter, this program is
for youl

AstroZone ..... .64

Who needs a space-shuttle when you've
got ZX Computing? This program and a
ZX81 could put you in orbit for next to
nothing!

Interfacits ..... .68

Our team of reviewers have been looking
at Spectrum joystick interfaces for the
last two months. Look what they
found...

Is your car driving you around the
Mercedes-Benz? This little program
could tell you what's wrong.

Portabilityll. ... .74

M P Moore of Petron Electronics has
designed a parallel input/output board for
use with last issue’s Portability interface,
gf&%suggests some modifications to the

Patiencelll ......79

Colin Gooch shows us another variation
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Designs for Living 83

Colin Christmas looks deeper into the
creative possibilities of the Spectrum.
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Win yourself a robot. Ten Prism Movits
to give away in our super ‘what's that?’
competition.

MetPlot ........89

No. Not a program to help undermine the
London police force, but a very
interesting program to plot the weather
conditions prevailing around the English
coastline. We called it Met. Plot because
the editor couldn’t spell meteorological.

The ZX81

Soft Selection

reviews the

o 97

Nick Pearce latest
commercial releases for the 2ZX81,
which in spite of everything continues to
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Give yourself some choice when listing
your programs,

Compac .......100

Colin Hogg and J Dave Rogers have not
only produced an excellent maze game
for us, but they have gone out of their
way to describe exactly how such
games tick.

This game should go down with a
splash! Leap from log-to-log to cross the
stream. But what's that on the opposite
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The old addage ‘Spectrums should be
seen and not heard' is about to become
redundant. Turn your Spectrum into a
musical composer but BEEP prepared for
some startling results!

Across thePond .115

This issue, we start a regular US column
with our newly-appointed American
correspondent, Mark Fendrick. Mark
discusses the Sinclair scene on both sides
of the Atlantic but, specially for our US
readers, with the emphasis firmly upon
the Timex-Sinclair strain of micros.

Readers’'Reviews 117

Three pages of what YOU think of today's
software.

The'80in'84 ... .121

How does the ZX80 continue to survive
without the support of the major software
houses? Mike Hyams, our regular ZX80
contributor, explains what, and how well,
the ZX80 is doing in 1984.

List Option . .....99 ClubCorner. ... .124

Are you looking for like-minded people in
your area? Our club page could provide
the information you need.

Bookshelf......125

Update your reading list — or otherwise
— by following Patrick Cain's Bookshelf.

KeyboardMasks . 128

We reveal the secrets behind the
production of professional-quality
keyboard masks for the Spectrum.

The1KCorral .. .129

...0r “how to get blood out of a stone’. A
selection of the nicest, smallest,
programs for the 1k ZX81.

Clive Smith reviews a selected bundle of
software for ZX machines.

WinA
DreamHoliday . .133

Identify 12 photographs and you could
win a £2500 to be spent on the holiday of
a lifetime.

Debugger ... .. .134

Is debugging still a nightmare? Consult
our regular aid-page and discover the tried
and trusted methods.

Mindplay ......135

Greg Turnbull tries his hand at some more
games of strategy.
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Plaase note that Sinclair, ZX, ZX80, ZX81, IX
Spectrum, ZX Microdrive, ZX Interface, ZX Net,
Microdrive, Microdrive Cartridge, ZX Printer, and
ZX Power Supply are all registered trademarks of
Sinclair Research Ltd

Subscription rates: UK £12.70 including postage.
Airmail and other rates upon application to ZX
Computing, Subscriptions, Infonet Ltd, Times
House, 179 The Marlowes, Hemel Hempstead,
Herts HP1 18B (Tel: 0442 48432)

ZX Computing is constantly on the look-out for
well-written articlas and programs. If you think
that your efforts meet our standards, pleasa feal
free to submit your work to us for considaration for
publication

All submitted material should be typed if possi-
ble: handwritten work will be considered, but
please use your neatest handwriting. Any pro-
grams submitted should be listed, a cassette of
your program alone will not be considered. All pro-
grams must coma complete with a full explanation
of the operation and, where relevant, the struc
ture; Spectrum programs should be accompanied
with a cassette of the program as well as the
listing

All submissions will be acknowledged and the
copyright in such warks which will pass to Argus
Specialist Publications Ltd will be paid for at com-
petitive rates. All work for consideration should ba
sant to the Editor at our Golden Square address.

“
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For The Smclalr User

COMPBUNING

Don't be disappointed — make sure you
get every issue of ZX Computing!

Just £12.70 will ensure that the next
six issues will be lovingly wrapped and
posted to you. Just fill in the form
below, cut it out and send it with your
cheque or postal order (made payable to
ASP Ltd) to:

ZX Computing Subscriptions, o
Infonet Ltd, code
Times House, m A
179 The Marlowes, Animatee:

Hemel H , Pateens
e (o P

Alternatively you can pay with your Access or

Barclaycard: simply fill in your card number, sign the Make the most of your ZX Com—puter with

form and send it off. Do NOT send your card! ZX Computing — bi-monthly|

L i i i e s 1

: Cut out and SEND TO: Subscription Order Form I

| /\ ‘hv) Please commence my subscription to ZX Computing I

I with the very next issue, el . I

| ! am enclosing my (delete as necessary) | I |

I cﬁm::af%séidg)r?wf}n ternational Money I

1 I for .
| 4 | [ {made payable to ASP L td) |
| [ComEutinG] W e miraat |
. re as nacessary)
I ZX Computing Subscriptions, . I
Infonet Ltd,

| Jimes House [OIOITITIITIIITID

I 179 The Marlowes, |

I Hemel Hempstead, '

| Herts HP1 1BB, Please use BLOCK CAPITALS and include post codes. i

' NAME (MriMrs/Miss) . . . .. ... .. ..o iiinnnrens |

| £12.70 for six issues |:| ADORESS |

UK ---------------------------------

I i

| SUBSCRIPTION £14.20 for six issues I:l ______________________________ I

: RATES overseas surface mail — ... ...l POBTCODE : -+ s vivvavisianins (%

|tk []as £25.00 for six issues [ ] e |

| appropriate) overseas airmail T a——p |
g
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A NEW IMPROVED
ZX81 KEYBOARD AT THE SAME
OLD PRICE.£995.

There's only one thing wrong with the
ZX8L Its keyboard.

Or rather its lack of one.

Since it's flat your fingers don't feel as if
there's any response to the pressure put on

the keys.

FILESIXTY KEYS

ZXBIKEYS

In other words, you're not quite sure
which keys you've pressed until the screen
actually tells you.

Our new, improved push button keyboard
changes all that.

It matches the ZX8I perfectly. And the
keys give a real calculator-type feel.

To set it up all you have to do is peel off the
adhesive backing and stick it on top of the
/X8l touchpad.

Because no tampering or soldering is
involved the guarantee is not affected. And it
will last for up to 3% million operations.

Filesixty Ltd., 25 Chippenham Mews, London W9 2AN, England. Tel: 01-289 3059,

But our keyboard doesn't just come
loaded with features. With it comes a separate
overlay and a set of coloured stick-on labels to
make game playing easier.

It's yours for the original price of £9.95.

Whichever way you look at it, we think
you'll agree that it's a keyboard thats quite
outstanding

Cheques/PO made L}d'y’ab eto Ftlesmiy Ltd.
Please send me (gty) Keyboards at £9.95 each

|

| (including VAT and P&P). ‘
| Total £ 1
I Name 1
| Address ]
| |
P —
| =1 ECIVT V|
| ¥ Tt sFs 2

‘H

elex: 268 048 EXTLDN G 4087.




| WELCOME |

_l_-—

“

10 BEEP alarm, clock

40 LET action =dress
50 GO TO kitchen
60 INPUT breakfast
70 GO TO work

BO LET action =work

85 GO SUB wine-bar

20 PRINT'*Time to get up!”’
30 GO SUB bathroom

90 IF time <1200 THEN GO TO B0

IFdrink 6 THEN CRASH

100 INPUT food + drink

110 IF cash>0 THEN LET drink =drink + 1: LET
cash=cash-1:GOTO 110

120 RETURN

130 IF drink >4 THEN GO SURB bathroom: LET
drink =drink — 1:

135 IF drink < 3 THEN LET action= work

140 IFtime<1700 THEN GO TO 130

150 PRINT"Hello dear’’

160  INPUT supper

170 LET action=TV

180 IFtime<2300 THENGOTO 170

190 GO SUB bathroom

200 GO TO bed

210 PRINT"I've a headache"

220  LET action =sleep

Isn't it amazing how com-
puting seems to take over your
whole life!

| decided to go to the local 1o
get away from computing for a
while, if | wasn't working on my
machine then one or other of the
family usually was (including the
cat who claims new peripheral
cartons for his own). | needed a
break.

On entering the “‘Merry
Micro"' | noticed a new device in
the corner, a video juke box.
Fascinating. Also expensive and
chip controlled, much discus-
sion ending back on micros. Try
again.

A quick play on the fruit
machine accompanied by the
sound of zips and zaps from the
latest arcade wonder sitting in
the other corner. More chip con-
trol, more money, more talk,
back to subject of micros.

Reset.

Join a group of friends from
the local school, they are dis-
cussing control devices, word
pros and educational software.
Leave group. Move to join a
bunch of local sportspeople, it's
been a long time since | talked
about football, cricket, horse-
racing and other non computer
related activities.

It took less than a micro-
second before the conversation
got round to horse and football
forecasting programs and comn-
puter cricket simulations.

Give up, go for a long walk,
go home. Its hard to believe that

m

8

only 10% of the population are
computer orientated, every-
where you look the subject is
raised. Perhaps the space in-
vaders were harmless, its the
micro that seems to have taken
over. Don't get me wrong, | still
love the whole subject, but you
can get too much of a good thing
sometimes.

Back to school

Recently | was privileged to at-
tend ateachers’ coursein Exeter
which had been organised by
the Council for Educational
Technology, the Microelec-
tronics Education Programme
and Avon Special Education
Microelectronics Resource Cen-
tre. Both the crganisers and the
members of the course were
convinced of the value of using
computers to assist with
teaching. Each of us worked
from 9.00am to 9.00pm atten-
ding demonstrations and lec-
tures and then continued farinto
the early hours trying out what
had been learnt.

The outstanding feature of
the course was the system that
had been devised to allow
teachers to communicate their
needs to programmers, a
system of ‘specifying” their
requirements.

| am a preduct of the home
computer boom and have no for-
mal training at all. My particular
likes happen to be machine effi-
cient programs — much along

the lines of the techniques used
in the 1K Corral — and every
time | saw or heard of “‘Struc-
tured’’ programming | tended to
run a mile. However, trapped in
the course, | had to follow this
very subject. BUT now that I've
experienced it first hand, seen
how tremendously versatile it is
and how easy it makes actual
programming, | must admit to
being completely impressed!
Don't worry, | am not going to fill
2ZX Computing with educational
programs or insist that all sub-
missions are structured, but | do
recommend that you take a look
at this method, either by reading
a book or preferably by atten-
ding a course of some kind (night
school?), and decide for
yourself.

Finally, | wish to thank all par-
ticipants for the very friendly
and warm atmosphere they
generated.

Our education system is in
good hands.

Contributions

We are always on the lookout
for good programs and articles
for future issues of ZX Com-
puting, and where better to look
than to our own readers. If,
when reading through the
magazine you think you can
write programs as well, or better
than, our present contriubtors,
then let's hear from you.

All contributions are, of
course, paid for at very com-
petitive rates. So if you've got
your eye on a new ZX add-on or
you'd just like to supplement
your pocket money, get writing!
It is vital, though, that all the pro-
grams you send us are totally
ariginal, and not ‘borrowed’ or
‘adapted’ from other magazines
or books. (When Tim Hartnell
was sitting in the Editor’s chair,
he even received 'original’ con-
tributions he himself had written
for his own books!)

Any kind of program
(business, domestic, educa-
tional, or just fun) will be
welcomed which use ZX BASIC
in clever and efficient ways, or
those which employ certain
routines which can be re-used
on other programs.

Program listings are vital,
along with a clear explanation of
how the program is con-
structed, what it does and what
the user can expect to see once
the program is RUN (a screen

dump is particulary valuable in
this respect). When submitting
Spectrum programs, it is very
important to remember to
enclose a cassette of the pro-
gram as well as the listing, as
this will allow us to check the
program before publication.

Fulfilling
obligations

Dear ZX Computing,

It is with interest that | read a
number of letters complaining
about mistakes in listings
published in ZX Computing. It is
very gratifying to see that you
intend to do your best to rectify
this situation by using a different
printer to LLIST. Of course, you
will get complaints that the
graphics in the listings are con-
fusing as they appear as letters
but by including a key at the
start of the program showing
the way that graphics will ap-
pear, 1 would have thought that
this would have satisfied even
the most particular of your
readers. Having said this, and
acknowledging that the Sinclair
print outs are not that good, one
is curious to know how, if ZX
Computing get tapes and
listings of programs, programs
are still published which fail to
run correctly. Whilst it's a real
test of one’s skill to locate and
cure ‘bugs’ in a program which
one has laboriously keyed in, it's
pretty annoying to find out that
whole lines have been left out.
Surely someone tries these
listings to make sure they work
before they are published? Your
readers should be able to key in
the programs you publish, and,
providing they haven't made
any errors, run your programs
successfully. That is a
reasonable expectation.

There are a number of
publications which seem to ig-
nore that they have legal obliga-
tion to fulfil. | know that
mistakes happen, and | note that
you are prettv good at ZX Com-
puting about publishing error
corrections as are a number of
other magazines. There are a
number of paperbacks on the
market that do not. The
publishers of these books
should be a little more careful
The odd addage '‘caveat emp-
tor’" doesn’t really hold much
water in these days of Trades
Description.
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M ORI VELCOME e i

The question “What use is
the IN function on the Issue IlI
Spectrum?’’ needs answering
by you and Sinclair, Nuclear At-
tack (Dec/Jan B4) Issue, is a
typical example of how the IN
command is now useless. On
issue lll machines the sights
froze, missiles auto-fire, missile
explosions didn't dissappear,
pomber planes refused to fly
across the screen. | tried the
191 substitution, as suggested
only marginal improvement. |
then read Dilwyn Jones’ fine
book "Deluing Deeper into Your
ZX Spectrum”™'. | adapted a pro-
gram from that book, somewhat
laboriously perhaps, but with in-
teresting results. The program
scans the B sections of the
Spectrum Keyboard and counts
the number of times 191 is
found at the |/Q ports associated
with these sections. The scans
are carried out periodically, and
after 100 scans, summarizes
the results of 100 scans for
each section. Stupid program
you might think. . . without
pressing keys, no change should
be observed. Not so. . .print
outs from this program showed
that when the Spectrum heated
up te normal operation
temperatures, readouts based
on 191 and 255 were observ-
ed, the incidence of erroneous
readings being as great as
70-B0% for some keyboard
sections. When cold, the
keyboard gave 191 readings
consistently. It would seem that
the ULA is unstable in it's ef-
fects. | wonder if Sinclair found
this out after issuing the new
model and have tried ever since
to recover their position. In my
eyes they have lost a certain
credibility over this. | also
believe that they may have tried
to divert public attention from
something which is their respon-
sibility and which definitely has
affected operation of the
Spectrum. The IN functioninit's
original form provided an
elegant solution to cursor con-
trol and provided a fine enabling

mechanism. If the results of the
program which | have sent you
are correct, then it clearly con-
firms that the IN function is
useless, certainly on my Spec-
trum and others which | have
been able to test that were Issue
.

It would be interesting for
your readers to discover if their
Spectrums also exhibit this pro-
blem. It will also provide a good
method of demonstrating
whether or not they have an
Issue lil.

The Spectrum is an excellent
little machine for the money, —
unbeatable value. A lot of people
have bought them. They
deserve to know about how
alterations are going to affect
their machine’s operation as
soon as possible after that
alteration has been made.
Sinclair have been consistently
evasive about this if the reports
one reads are anything to go by.
It would seem that Sinclair have
had to be cajoled into revealing
what they have to date only by
persistent enquiries by the
public and the user magazines
(well some of them). By their
own admision it is SEVERAL
months since the ULA was
changed. Still Sinclair have not
really given the public a clear
statement of how the ULA
affects the operation of the
Spectrum, and, more important,
if there is a way to deal with the
problem. IN is there for a
reason. . .if it's no use then
that is not what buyers of the
Spectrum could reasonably ex-
pect from the handbook that
Sinclair issue with their
machines.

Best regards,
Dane Lavery

PS. For those of us who missed
certain issues of your magazine,
why don’t you publish the pro-
gram errors wich you have
become aware of in a summary
form for the last 6 issues up-
dating by one month for every
new issue. It wouldn't take up

IN
IN
IN

65273=121
65022=191
B4510=151

IN 83485=1312
Ir:.i 61438=191
IN 57342=191
IN 49152=151
IN 32765=191
Mg af Cherke =100

The second trial — see Fulfilling Obligations

much room. It would save your
readers a lot of effort flicking
through their back issues and it

would serve to highlight your
own success in eliminating er-
rors!

IN 65S273=191 #IN 32766>191=7
IN 6S@22=121 #INM 491S@>191 =88
IN 84510 =255 HIN S7342>1921 =S5
IN 634856=191 #IN 61438>191=1Q
IN 61438=191 H#IN 63486>191=86
IN S7342=191 #IN E€4510:;191=89
IN 491S@=25S5 #IN 65@22>191=3
IN 32766=191 #IN SS278>191=3
NO OF Checkz=100

The first trial — see Fulfilling Obligations
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@>REM "DETECT"
1983

Dane Lavery

18 LET x=@8: LET y=0: LET z=0:
LET p=8: LET g=0@: LET r=0: LET s
=@: LET t=0: LET d=80: LET g=0

?5 FOR n=@ TO 7

11@ LET A=465534-(256%27N)

115 LET B=IN A

135 GO SUBR Za@@

140 IF B»191 THEN GO TO 142

141 IF B<=191 THEN GO TO 145

142 GO SUER 1008

145 IF n=7 THEN GO TO 4000

146 IF A=22744 THEN GO SUR 220
@

15@ PAUSE S: NEXT n: GO TO 95
1008 IF A=452782 THEN GO TO 1108@
1801 IF A=45022 THEN GO TO 1090
1282 IF A=464510 THEN GO TO 1@280
1883 IF A=&34B6 THEN GO TO 1870
1801@ IF A=461438 THEN GO TO 1040
1811 IF A=57342 THEN GO 70 10%@
1012 IF A=4%9150 THEN GO 7O 1040
1820 IF A=I27&46 THEN GO TO 1230
1830 LET x=x+1: FRINT AT Z,143"£
IN S2766>191="3x: RETURN
18408 LET y=y+1: FPRINT AT 4,14;"£
IN 4915@8>191=";v: RETURN
1@5@ LET z=z+1: FRINT AT &,14;:"£
IN 573242>191=";z: RETURN
1060 LET p=p+1: FRINT AT B,14:"£
IN 61438>191=":;p: RETURN
1270 LET g=q+1: FRINT AT 1@,14;"
£IN &6£3486>191="3q: RETURN

188@ LET r=r+1:
£fIN &64510>191=";r:
187@ LET s=s+1:
£IN 65B22>191="35:
1100 LET t=t+1:

£IN &527B>191=";:t:
2000 FOR m=@ TO 17

RETURN

RETURN

RETURN

FRINT AT 12,14;"
FRINT AT 14,14;"

FRINT AT 16,14;"




5010 INK
rn?)"

S@2@ INFUT as$:
RIGHT @: FLASH
6030 IF as="y"
&240 IF a$="n"

2

EAR : NEW

2010 PRINT AT m,0;"

2015 NEXT m

2020 RETURN

3000 LET g=g+2

2020 PRINT AT g,@3;"IN ";A;"=";B

@30 IF g=1& THEN LET g=@

3040 RETURN

4000 LET d=d+1

42@S5 1F d=1@1 THEN COFY : GO TO
6000

4206 PRINT AT 19,@; "No of Checks
=i|; d

421® GO TO 146

6000 CLS : INK 1: PAPER 7: BRIGH
T 1: FLASH 1: PRINT AT 10,0; "Do

yYou wish to run check again?"
PRINT AT 12,12:"{y 0O

@: CLS
THEN GO 7O 1@

NT AT 12,11;"Bye!'":

INK @: PAFER 7: B

THEN CLEAR :
FAUSE 50:

FRI
CL

Keyboard
familiarity

Dear ZX Computing,
The biggest problem for many
young children when first at-
tempting to write or enter
listings is lack of knowledge of
the position of characters on the
keyboard. To assist in “'learning
by play’’ | wrote the simple
drawing shown below,

LETL=0

LETC=0

INPUT A%

LETL=L+( 21) % (IN-
KEYS="6"") —

(L O) ¥ (INKEYS="7")
LETC=C+(C 31) * (IN-
KEYS="8") —

(C 0) *(INKEYS="5")

60 If INKEY$ = "'9" THEN
PRINT ** % *

70 IFINKEY$ = “0" THEN
GOTO 30

80 GOTO 40

On RUNing the program stops
first at line 30, At this point any
keyis] may be pressed. The
character(s) will then be used for
drawing using normal cursor
{(6689) control (who needs
LOGO?!). Pressing key 9 will

cause the present position to
flash and pressing key O will
return control to line 30 to
enable the plotting character to
be changed. Simple, but good
fun, and it enables the beginner
to cover the display in any of the
characters.

A J Harper

7 Bell Close

Hitchin

Herts

Across the pond

Dear ZX Computing,
First, let me say that since find-
ing my first copy of
ZX Computing on the bookshelf
of one of our booksellers here in
the ‘colonies’, | have become an
avid reader. | usd to read the
U.S. publications SYNC and SQ
Quarterly, but both have gone
by the wayside what with
TIMEX ISinclair getting out of
the marketing of the Sincalir line
over here. So now it's back to
the ‘mother country’ to keep life
inthe old ZX. Is there any way to
go about obtaining back issues
of ZX Computing? | would like to
obtain Numbers 1 through 9 of
volume 1 to complete my set.

| have had my 16K ZXB1
w/Suntronics keyboard and
Sanyo tape recorder in almost
constant operation since 1981,
and have only experienced an
occassional RAMPACK ‘crash’
when my wrapping tape anti-
wobble loses it's stickum. The
ZX plays games, handles the
family budget and financial ac-

counts, and even occassionally
runs communications system
simulations when the big main-
frame at work can’t get to it.

Second, and my maln reason
for writing, | just got around to
LOADIng “"MATHS MAZE" by
Nick Broom (ZX Computing
Dec/Jan 84), and ran into a cou-
ple of bugs. The first bug was a
5/3060 halt (Display full —
Enter CONT to proceed). | solv-
ed that one with:

3045 CLS

The second bug was a 3000
to 3060 loop caused by not
negotiating the maze while go-
ing around after the math signs. |
decided the GOSUB 3000
wasn 't bad, just the looping, sol
modified the program as
follows:

3046IF PEEK — 1490
THEN GOTO 2000

Graphics
2000REM * % % LEFT
THE TRAIL % % %
2010PRINT ,,,,"YOU LEFT
THE TRAIL. YOU

HAVE"," BEEN

PENALIZED ONE

POINT."
2020LET

SCORE =SCORE-1
2030FORX=1TO 10
2040NEXT X
2050G0SUB 6800
2060G0OSUB 1000
2070RETURN

MNow it runs like a champ, and
forces one to be a little more
careful in the maze if one wants
higher scores.

| am now awaiting delivery of
a TIMEX Sincair 2068 computer
(the U.S. Spectrum), a TIMEX
2040 printer (the U.S. ZX
printer) and a TIMEX 2020
racorder, which | ordered from
TIMEX when they announced
their closeout sale. | have intro-
duced two of my co-workers to
your magazine (they both have
2068s) and one has been
LOADiIng 'DEPTH CHARGE'
from the Feb/Mar B4 issue (no
indication as to problems or
bugs as yet).

Thanks for a great magazine.
Keep on sending it ‘across the
pond’!

Sincerely yours
Bob Leuyck
UsA

A little SAGA

Dear Sir,

As a possible candidate for a
Royal Yachting Association Cer-
tificate | was very interested in
the navigational programme by
Mr. Eric Hutchinson listed in the
Apr/May edition of ZX Com-

puting. However, | have a pro-
blem!! | own a 16K ZX81 and
have fed the program into it four
times (20 hours’ work!!) and |
am unable to Run the program.
All | get on the screen is an in-
verted L between "' 's. lam a
recent newcomer to computing
and perhaps | am making an er-
ror. However, where an O is us-
ed | am inserting O at lines
101,104,155,195,210,693,
694,767,920,925,935,
1009, 10189.

| assumed that the program
would have to be RUN before
any entries are made into it as
with other similar programmes.
Any advice will be much ap-
preciated.
Yours truly,
A. Russell Hey

This letter was fallowed by....

Dear Sir,
With reference to my letter
dated 11th April regarding my
difficulty in loading the naviga-
tional programme by Mr. Eric
Hutchinson in the current edi-
tion of ZX Computing.

| have been successful with
this problem by ‘loading’ the
printed programme from a tape
into the ZX81 and there by get-
ting the 00 on the screen. In-
stead of pressing ‘Run’ and
‘Newline” which resulted in
failure) | pressed GOTO 4015
and then ‘Newline’ and the in-
structions were displayed onthe
screen. This must show youthat
| am a newcomer to computing
but thought it may help any
other newcomers, should there
be any nowadays!!
Yours truly,
A. Russell Hey

Taken to task
And now for a big ‘un

Dear ZX Computing,

| was very disappointed in the
example program taken from
Mclean and Gordon's book of
Spectrum programs (“‘Taken to
Book” April/May). Apart form
the high quality of the listing
print, (my compliments to the
editor!), the diary program is rid-
dled with errors and inefficien-
cies. Although a full review of
the book was made by Patrick
Cain, | would like to comment on
this particular program by pos-
ing the following guestions:

1. Why is the "Diary’ displayed
at the beginning for 2 seconds,
and then wiped from the screen
before the information is given?
Could it not be displayed at the
top of the screen with the infor-
mation below it? | think the
author of this program mustbe a
CLS fanatic!
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2. IF option 4 is entered (line
130) by mistake, the screen is
cleared, ‘‘Wrong response Press
any key'' is displayed, and you
are very lucky if you see it! This
is because — guess what? —
the screen is immediately
cleared and the program halts.
Do you think:

PAUSEO:CLS:GOTO110

or something similar is missing
from line 1407

3. After reviewing or writing a
page, the program returns to the
place from whence it came and
stops. Why? If it returned to the
original menu of choices, more
than one page could be review-
ed or written. In this case, there
would be the small problem
when writing another page us-
ing a non-initialised array, d#%.
This will not all be overwritten if
any test lines are short. So line
200 could be a subroutine for
filling the array with spaces
before jumping back toline 110.
4. Why should anyone want to
run the program to choose op-
tion 3 and stop? Amending it not
to stop after the completion of
each process gives the selection
of this option more meaning.

5. Why, after the selection of
option 1, does the program clear
a screen which is already blank?
Sorry — my mistake — it
doesn't since the subroutine
starts at line 430. This leads me
to ask.....

6. What is line 420 doing

there?

7. Is PRINT d% invalid? (line
490?) The only way | can
display the array d$, which is
2-dimensional, is by using d$(n}
and separating it for values of n
from 1 to 21,

8. Why, after clearing the
screen (line 150) and testing the
options, is it necessary for op-
tion 2 to pause again and clear
the screen-again? It seems to
me that line 220 is unnecessary
since the program pauses at line
230 to await the date.

9. What will happen if a date is
longer than 10 characters when
entered (eg. 17 September
1884)7 I'm sure wa know — an
error when saving. The array will
still exist when the program has
stopped, but how many other
users will know what was
wrong, and how to save it cor-
rectly? This circumstance
should have been allowed for,
by way of a warning at INPUT
time, perhaps, together with a
test to ensure that the date is not
too long.

10. Is line 140 (yet another
CLS) necessary, since the
screen is still clear and the input
line has disappeared?

11. When the diary page is
typed in, there is not a neat

routine for entering each line,
allowing for the ENTER key
{code 13), after the key pressed
to start the process has been
checked for it's release. The
facility for deleting a character is
also provided (code 12), but
that character is not deleted
from the array, only overwritten
when another one is typed in
that position. Even the screen
deletion does not work when it
needs to be made on the
previous line, so is this program
really a simple word processor?
Deletions on previous lines can
be made to work if both i and j
are altered and tested for less
than 1.

12. Why on earth has the
screen not been cleared when
the tape recorder has been set-
up correctly, so that the saving
and verification messages do
not appear in with the diary
page?

13. Is mention made in the
book’s accompanying explana-
tion of what to do if there is a
verification error? All that is
needed is for the user to SAVE
and VERIFY again. But the naive
user will try and RUN the pro-
gram again, no doubt, and wiill
then have to re-type the whole
page.

14. Does this program have
any of the basic requirements
needed in a wordprocessor? In
the editor's own words, A
wordprocessor.....displays text
on the screen. This can then be
altered, modified, adjusted, cor-
rected, added to, or removed.”’
The only facility which this pro-
gram can perform correctly is
backspacing on the screen,
clearing each character as it
does so. However, the next text
must then be typed over the
cleared screen positions to alter
the text in the array, and then
this procedure only works on
one line of text. Not really a
wordprocessor, | think.

15. My overall impression is
that this program was written
very quickly and not very well
tested. Is this the standard of
programming which home com-
puters users must expect? This
sort of inefficiency is giving pro-
gramming a bad name, and is oc-
curring all too frequently, not on-
ly in books, but in purchased
software too!

16. What can you do if a pro-
gram like this, from a book or
magazine, does not function as
it should? Try contacting me (a
professional programmer) at
BUGBEAR, my microcomputer
advice service — all micros con-
sidered, no problem too small.
Ring Kenilworth (0926) 55376
after 4pm weekdays for an
initial chat.

Yours faithfully,

Frances Daniel.

Corrections for
August/
September

The August/September issue of
ZX Computing contained two
fairly minor faults. Some may
say that they were very serious!
But it's all relative y'know.
Anyway, the first fault was with
the program 'Day of the Week’
from 1K Corral. The accompa-
nying text to this program
referred to a ‘figure 2. This
figure was, as readers have
pointed out, omitted. To recap.,
readers were invited to type in
the variables shown in the
elusive figure. So, to put the
record straight, figure 2 is
displayed in all its glory,
somew here about this page.
The second problem occur-
red with part 2 of David Nowot-
nik’s ‘Slogo’ series. If you cast

'vour mind back, the article con-
tained several examples of
Slogo in use. Now, whereas in
the text David refers to ‘square
brackets’, the illustration show-
ed common-or-garden curved
brackets. This was not David's
fault, but came about through
mis-interpretation by our
typesetters. However, to put
the record straight again, every
reference to a bracket in LOGO
should be to square brackets
and not curved brackets. To
avoid further confusion, we em-
phasise that square brackets
must be used in LOGO pro-
grams, but not necessarily in the
BASIC program used to imple-
ment LOGO on your Spectrum.
Is that clear? No? If itisn’t clear,
refer to this issue's instalment of
Slogo which shows the correct
brackets used in the correct con-
text. Phew!/

FIGURE 2

LET JAN=0 DIM D$i{7,6)

LET FEB=3 LETD$(1)=""...SUN"

LET MAR=3 LET D$(2)="...MON"

LET APR=6 LET D$(3)="..TUES"

LET MAY =1 LET D$(4)=""WEDNES"

LET JUN=4 LET D$(5)=".THURS"

LET JUL=6 LET D$(6)" ...FRI"

LET AUG=2 LET D$(7)=".SATUR"

LET SEP=5 {Note spaces are shown by a dot)
LETOCT=0 LET E$ =“DAY"

LET NOV =3

LET DEC=5

The missing figure 2 from Day of the week — see comections

Long sort

Dear ZX Computing,

| bought my first computer, a
4BK Spectrum in April, mainly
for storing data connected with
my (other) hobby. | was
therefore very pleased to find
Nigel Salt's program
‘DATAFILE’ in Apr/May ZX
Computing.

Having gained some
knowledge of the keyboard, |
eagerly typed in the program,
followed by the first part of my
data store (600 records, each of
15 characters over two fields). |
then came to sort the file.
HORROR! It took over 2 hours!
Long than it took to type in the
file in the first place.

Can onyone help? Can you
publish a revised sub-routine,
possibly in something I'm told is
called ‘'machine code’, which a
novice like me can substitute for
the SORT routine in Nigel Salt’s
otherwise excellent program.
Yours hopefuly,

N.A, Shackleford

Can anyone offer any help?

Notting Dale Hi-Res

Dear ZX Computing,
Since May of this year | have
been in proud posession of a
Notting Dale Technology GOO7
Hi-Res pack forthe ZX81 (16K).
| have written a Duckshoot pro-
gram for the pack using some of
Tim Hartnell’s graphics from
your JunefJuly 1983 issue. |
would like to submit it to you for
publication in case there are any
other GOO7 owners out there in
Microland.
| If you could publish this letter
with my address then any GOO7
users might like to get in touch
with me for a postal interchange
of ideas, techniques, programs
etc.
Yours faithfully
J D Almond
12 Wear Drive,
Springfield,
Chelmsford,
ESSEX CM1 5PT.

Sorry, but we cannot use the
program. However we publish-
ed your name and address as re-
quested.

e R e T e T e N e |
ZX COMPUTING OCTOBER/NOVEMBER 1984

1




PROTOCOL

GAME CONTROL
CUSTOMISING

for the IX Spectrum

FEATURES

* Compatible with ALL Spectrum
software.

* Hardware programmed by unique

‘Custom Card’ — simply snap into place!

Direct addressing ensures optimum

response time.

Pre-programmed cards for AGF/Protek,

Kempston and ZX Interface 2 protocol.

Side entry joystick port eliminates

: *
flving leads. Uses no memory or

Low power four i.c. design. back up software. :

* Recessed Computer Reset button for * Up to five individually programmed 1
clearing machine code programs. Protocol 4’s per Spectrum for multiple

* Rear expansion port. control applications. |

I

Protocol 4 is a completely self-contained joystick interface. It takes all sticks, including Quickshot !

[T with ‘rapid fire’, or trackballs, and allows them to work with all games. y

I

Because it is fully programmable you can customise game control to your own requirements i.e.
put the ‘pause—game’ facility onto an unused direction of the joystick for real armchair control.
Likewise you can disable any joystick functions that you find annoying or problematical.

e mgw g

The Protocol four utilizes hardware programmed technology to achieve replication of any key
on the keyboard.

This is implemented by a unique system of ‘Custom Cards’. They simply clip in immediately
configuring the interface to replicate any keys.

No tapes to load or contortioned joystick movements are required to set it up, all programming
is retained by the cards.

To make the Protocol 4 even easier to use it will come supplied with 4 preprogrammed ‘Custom
Cards’ that will make it work like AGF/Protek, Kempston or Sinclair ZX Interface 2 adaptors.

. prann——EY O T Y

All ‘Custom Cards’ can be infinitely re-programmed, if desired, or extra packs can be purchased
to enable a whole dedicated control library to be set up.

Diagonal movement is automatically available once the four normal directions are set

e e ———
| T | iTEM PRICE TOTAL

'PROTOCOL 4’'+5cards_30.95 _
| Extra P of Scards 3.95 |
- 1T L T <X —

FiNAL TOTAL |

A DD RE 5SS

Rl ? OVERSEAS PRICES ON APPLICATION
i T DEALER ENQUIRIES WELCOME
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Anyone for

tennis?

I'msure we are all pleased to see
Psion's new Spectrum program
Match Point released on the
Sinclair label. Hands up all those
who were beginning to feel
abandoned in favour of the QL?

| once owned and enjoyed a
similar game on the Atari VCS
game centre, but this version is
far more sophisticated.

As in any computerised ver-
gsion of a real activity, be it
physical or mechanical, it is un-

]

fair to compare it to the "‘real
thing"" however | would venture
to say that Psion have got as
close as is possible. By making
the position of the player deter-
mine the type of shot played, a
fair amount of subtlety and con-
trol has been achieved using on-
ly five keys or a joystick.

At £7 .95 Psion have once
again proved that it's worth
waiting for their products.

sinclair
Resecdarch
continues to
expand

The ZX Spectrum continues to
be the most popular home micro
in Britain, according to market
research organisation Audits of
Great Britain. A recent A.G.B.
survey shows that Sinclair
Research continue to lead the

field, with Commodore and
Acormn in second and third places
respectively.

Sensibly, Sinclair are not
resting on their laurels but are
spreading their wings in many
directions. Sinclair Research has

created a separate European
marketing unit and, by the time
this has gone to press, should
have offices in Paris and
Frankfurt, which will be respon-
sible for a major sales drive. An
estimated half a million Euro-
pean sales are expectd this year,
and this should double in 1985
when full scale production of the
QL gets underway.

Sinclair have recognised the
need for programs which are
written in the native language of
the country and they believe this
to be crucial for their continuing
success. This should please our
European readers, as we've had
several very professional-
looking submissions from them.

Presently, exports to the
continent are critically low.
When | visited some European

cities a short while ago the lack

of both computer hardware and

software was striking, when

compared to the proliferation to
*be seen in our stores

At home...

Meanwhile, another distributor
joins the existing team which in
cludes Prism and Websters.
London based distribution firm
Lightning have a non-exclusive
agreement to handle UK
wholesale distribution of Sinclair
Research’s own brand soft-
ware.

Lightning currently supplies
independant computer dealers,
book shops, and record, video,
radio and electrical outlets, of-
fering a 24 hour delivery ser-
vice.

Events

I'm pleased to say that some organisers of computer events are now
giving us enough notice to enable us to pass the information on to
you.

MYCOMP — Ist Nov. onwards
Fulcrum Centre, Slough

This new show has been specifically designed to attract all those
who want to buy a computer but are unsure of which one suits their

needs.

Qver 10,000 prospective home, business and educational users
are expected to attend and lectures and discussions will be held daily
and a special '‘hands on experience’’ area is to be set up.

PRESTATYN HIGH SCHOOL
2nd COMPUTER FAIR

Sat. 29 Sept. Prestatyn
10.00am -5.00pm

Local shops, suppliers and clubs will be along with samples and
demonstrations, and !ocal technology based industries, the armied
Forces, IT and MEP will be there.

HOTECH - 3/4 Oct.
Royal Garden Hotel, London

Exhibition and conference devoted to computers in the hotel
industry.

PERSONAL COMPUTER WORLD SHOW
19/24 t.
Olympia 2, London.

Wednesday 19th is Tradesmen and Press day, the show is open to
the general public from the 20th.

One of the giants of the computer shows, last year over46.,000
people attended and this forced the venue to be relocated to this
site.

Video and chips

A new six part series starts on ITV on Thurs. 9th Aug. Made by HTV
the series has a wide ranging set of topics andis aimed at youngsters
of8 +.

Director Alex Kirby intends to be ““a fast maving, up to the minute
show with the accent on fun’’.

>
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® Martach seem to be calling themselves Software Com-
munications Ltd. these days and have produced ‘‘The Odyssey
of Hope'' for the 48K Spectrum. This is an adventure game
i?:mring what they claim are instant hi-res graphics at eachloca-
tion,

Jump Challenge should also be around now, and this is
described as a highly realistic game where you jump your motor-
cycle over obstacles. None other than Eddie Kidd himself will be
helping to promote this game.

® Griffin Software have four recent additions to their educa-
tional programs of the 48 K Spectrum, all are for maths.

Mental Arithmetic for age 8 +, Fundamental Algebra 10 to
15, The Theorem of Pythagoras 10 to 14 and Introduction to
Trigonometry 12 to 16.

® Cheetahsoft, whose first two programs seem to be selling
well, have signed an exclusie deal with Imagic of the USA to
market their range of Spectrum software in the UK. The first two
titles are Moon Sweeper and Dragon Fire and cost £7 .95 each.

® Football Manager from Addictive games have been improved
by the addition of some hi-res graphics. The company tell me that
sales of this grandaddy of games are still as high as they deserve
to be.

Versions are available for the ZX8 1 (no graphics), BBC and the
48K Spectrum at £5.95, £7.95 and £6.95 respectively.

® Mastertronic, the company who proved that selling games
for £1.99 was not only viable but profitable, have formed a joint
company with Galactic Software to secure their supply and to ex-
pand beyond games.

We look forward with interest to the next batch of programs.

® One of the most valuable prizes yet to be offered for the solu-
tion of a computer game (or puzzle as Haresoft insist itis called) is
the famous Kit Williams' Masquerade Jewelled Hare. Players
(Puzzlers?) will have to solve the clues in two programs,
Hareraiser-Prelude and Hareraiser-Final, in order to win the hare,

or cash prize of £30,000. Each game costs £8.95.
Haresoft is at PO Box 265, London NW1 7 JD.

A bright spark

Thorn EMI has decided on their
marketing strategy and created
a series of programs for the
VIC20, Commodore 64, Atari
and Spectrum computers under
the label "'Creative Sparks'’.
This has taken the publishing of
computer software away from
their video section and made it a
part of their European publishing
operation. The first two pro-
grams ta make their debut under
this label for the Spectrum were
“Tower of Evil’" and "Orc At-
tack’', both for the 48K
machine.

The graphics for bath games
are of a high quality and,
although rather simple in plot,
are decidedly addictive to play.
Orc Attack has you defending
your castle against increasingly
numerous supernatural beings
This is done by throwing rocks
at them until they reach the top
and then hacking away at their
heads with a sword. Should you

survive long enough then a
cauldron of oil comes to the boil
and you can pour that on them
and watch them all being
destroyed by the flames. This
then causes another more dif-
ficult wave of beings to attack.

Tower of Evil has you moving
around rooms in the tower trying
to find the key, treasure and
goblet before moving onto the
next level. There are over forty
rooms to visit and fire its bet-
ween each room. I'm afraid |
couldn’t get past the first fire pit!
A challenging game.

Following these they releas-
ed "Money Manager'’, a home
budgeting program. It allows
you to keep a record of all your
income and expenditure and to
help you plan your finances.
There are seven different
methods for cash analysis and
interest calculation, but no mat-
ter which one | used | still ended
up in the red.

Finally at the time of going to
press, “'River Rescue’” — one of
their previous releases — makes
its debut on the new label. This
was reviewed by Clive Smith in
the APR/MAY issue and his final

words were ‘"definitely worth a
trip to your local stockist to get
yourself a copy’’

All the Creative Sparks pro-
grams sell for £6.95

€CCS stragegy

Cases Computer Simulations
have been producing strategy
and simulation games since the
early days of the ZX81. Three
programs have been added to
their range recently, two of
which are part of a new series of
"‘pocket money'’ games.

"United'’ is the latest in their
full price range and is similar to
Football Manager, an addictive
game which has been on the
market for some time from —
would you believe it — Addic-
tive Games. However, CCS say
that the problems are quite dif-
ferent.

| have tried both games and |
can see there are differences.
However, with my lack of
knowledge of the subtleties of
football and the management
thereof, they didn’t seem to be
too diverse. The aim of the
player is to take his team from
the fourth to the first division
and eventually the league cham-
pionship. As manager, the
player of United picks his team,
trains them, buys an sells
players, and scouts to find out
the tactics of the opposition

DIX MILLE

There is a graphical represen-
tation of the match, but this is
disappointing. The pitch is
displayed with circles and lines
representing the position and
path of the ball — not very inspir-
ing.

The main strategy of the
game seems sound and this part
of the program can give pleasurg
for many an absorbing hour.

United costs £5.95.

A welcome development is
the ‘‘Charlie Charlie Sugar”
range of games. CCS are con-
stantly trying to develop new
ideas and though some, like their
“*Games for Girls"' series, may
not get critical acclaim, at least
they're trying.

The first two, at£2 .99 each,
are ""Whodunnit’' and ‘'Dix
Mille”*. Whodunnit is an in-
vestigative game for up to four
players which changes each
time it is played. The object is to
solve the brutal murder of Pro-
fessor Carpenter. There are six
suspects and from the facts
given, and the answers 1o the
question you ask, you try to
deduce the culprit, weapons us-
ed, and the two valuable missing
objects.

Similar to, but more complex
than, a well known board game,
Dix Mille kept my daughter oc-
cupied for hours. Dix Mille is a
traditional French dice game
similar to poke dice except that
the scoring and combinations
differ. Up to six people can play,
with the option of the computer
as one of the players. Scores are
displayed and the game ends
when all players have had the
same number of turns and one or
more has scored 10,000
points.

} STRATEGY GAMES




Coventry company PSS are very
busy lately. Apart from having
their premises broken into, they
took part in Radio 4's business
competition to attempt to win
the Enterprise Award. They
were one of twelve finalists
competing for the first prize of
£10,000.

Sport also comes in for sup
port from them in the form of
sponsorship to Kevin Bowes, a
23 year old Coventry motor
cyclist. He has done well recent-
ly and has qualified for the

Marlboro Clubman’s Champion-
ship at Silverstoneonthe 23 /24
September. Finally, the classic
ZX81 favourite, The Gauntlet,
has been repackaged and
reissued. The news is that high
street store Menzies reports an
excellent response.

The Gauntlet costs £4.95
forthe 16K ZX81.

The latest Spectrum game
from PSS is Les Flics and is bas-
ed on a little pink cartoon
character and a policeman made
famous by the late Peter Sellars.
This is another good attempt at
an arcade adventure game with
a nice sense of humour.

Now showing at your local
software centre for £6.95.

software
EXpands

APS seemed quite surprised at
the success of their "'Fall of
Rome'’ strategy game and a fair
bit of credit goes to Peter Halme,
APS' marketing manager.

At the Earls Court Computer
fair he arranged for a squad of
live Roman scldiers to add to the
chaos. In fact old met new when
a wandering Robot decided to
joinin, all that was lackingwas a
visit fraom Dr. Who.

APS, appreciating the de-
mand, have released three fur-
ther strategy games.

INVASION is a simulation
wargame where you have to
exercise skill and judgement as
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Brief

® \Voyager Software is a company which is new to me, and
thair {irst uffering is Crazy Cranes forany Spactrum. The object is
to unload ships as they pass by the pier. The problem? they don’t
stop and someone is shooting missiles at youl

Voyager is at Unit 31, Wirrel Business Centre, Gorsey Lane,
Dock Rd., Birkenhead, Merseyside.

I“---p------c----.c-.itli"

® Terminal Software have their first arcade 48K Spactrum on
the market, called Carpet Capers and priced at £5.95. They
describe it as being a tactical fun-action game about deranged
carpet fitters and say that it has nine screens of machine code ac-
tion. Sounds interesting.

® CRL have their long awaited and well publicised 48K Spec-
trum program ' The War of the Worlds’* on the market for£ 7.95.
If you get stuck in this game then refer to the LP of the same
name. | wonder if the game will promote the LP or vice versal

® Some really top quality games have been produced since the
last issue, one of which is ‘"Worse Things Happen at Sea” — one
of the most original games I've seen for a while! You become the
captain of a very leaky cargo ship and you really have to work to
succeed!

@ Artic Computing Ltd. pledge to bring out at least one new
game per fortnight until Christmas. Some of their recent releases
in this batch are Mr. Wong's Loopy Laundry, a platform and lad-
ders type game, Death Chess 5000, which will either play a nor-
mal game of chess or a hybrid chess/arcade game, and, my
favourite, World Cup, a 3D perspective animated 1-9 player ar-
cade type football game. Great.
All these programs cost £6.95.

® Brainbox Software, 20 Orange St. London WC2H 7 ED have
a brain twister of a program called Enigma onsalefor£5.95.tsa
real mind bender, the idea is to discover the rules — even the pro-
mise of five bottles of champagne failed to provided the stimulus
for yours truly to succeed.

® Virgin continue to improve their output of 48K Spectrum
games. Space Command is a 'shoot-em-up’ game which pro-
vides plenty of action for space freaks.

The price is £5.96 from most stores.

® Great to see software from a new source. Vientaratic are
sending their Spectrum range from Spain to the UK. The four
games | have seen so far are Crazy Climber — a version of the ar-
cade game where you climb up a building; The Builder — a simple
but fun building block game; Martian Tunnels — a maze chase
game, and Wreckage — a space zap game. The graphics are ex-
cellent and on the one I've seen, Crazy Climber — they really are
going to make an impression on the market here. | only hope they
get insert cards printed in English though, a lot of experimenta-
tion was needed before | could make any sense of the game!

® Computingis helll Or at least playing Richard Shepherd’s new
game'The Inferno'is . This is a devious graphic adventure based on
Dante’s concept of hell as depicted in his book of the same name.
At £6.50 it could easily be another classic for the adventure
fraternity. Me? I'm still trying to get somewhere with the Hobbit!!

® PopQuiz is a very impressive program of the quiz type. Stuart
Henry, the well known DJ is promoting it and for every copy sold
a donation will be made to the Muitiple Schlerosis Society
Research Fund.

Buy this program, have fun and help others, at£5.75 it can't
be bau.

® From the USA comes good news for ZX81 owners. XOR is
for the 16K ZX81 and makes use of hi-res [similar to Spectrum)
graphics. A straightforward space invaders type game, it is pro-
bably the ultimate version.

Sold by J. Till at 96 Charles St. Stratford, Ontario, Canada
N5 A 5X7 itis a little highly priced at £9.95, I'll get Nick to check
it out for the next issue.
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® Atlast, the long awaited Scott Adams Spectrum Adventure,
The Hulk, is with us. Nicely presented and from what I've manag-
ed to play, very devious. Adventure fans go get it.

'n-olrnc!o-'o-

® Melbourne House's Mugsy is worth a good look. Essentially a
stratggvfswnulatlon game, the graphics put it into the realms of a
classic. Lucky 4 8K Spectrum ownersl

® Longman Software presented what they describe as ‘' Revolu-
tionary software’” for 0 level and CSE revision.

Maths, Physics, Chemistry and Computer Studies are the first
five titles and each are presented via a database plus interactive pro-
grams.

Priced at£ 7 .95 each, if they send us some for review I'll get Mike
Edmunds to report on them.

® Fantasy have pensioned off Ziggy for the time being, and have
introduced Beaky, one of the Andromedian Armed Condors — the
rare goggled variety.

Yours task is to hatch out as many Beakys as possible by fighting
off the Eggsnatchers. 12 screens are used in this fast arcade game
— and it's not easy!

Look for it in your local software emporium, Priced at £6 .50.

® Asuperbgame from Micromega, Full Throttle does for computer
motorcycle racing what Chequered Flag did for computer motor rac-
ing.

Many track options plus practice or race, excellent graphics and
good, fast action. A must for all drive game fans.

® Widget have an excellent reputation for producing educational
software, their two new programs are in the adventure game mould
and are great for ancouraging learning by experience.

Many people seem to think that education is about learning facts
or practicing tables etc. In fact there is a great deal of learning done in
an incidental way from programs such as these.

The two games on Adventure Playground are aimed at early
readers up 109 or 10 year olds and Castle of Dreams is designed for
11 to adults.

Not to be dismissed lightly and worth every penny of the selling
price of £7 .95.

[ ] Stqr Trader is another excellent program cembining the strategy
of trading games with arcade elements. One of the most successful
in a long line of attempts at this blend.

Available from local stores or from Bug Byte it cost £6.95.

® Compusound presents Block Buster (not to be confused with
Blockbuster from Clever Cloggs, they're totally different). This is
based on the TV series of the same name and is a challenging quiz
game.

Anextra set of questions is provided and furthersets are planned.

® Software Farm had a resounding and well deserved success

with Forty Niner, a hi-res ZX8 1 game. They have now produced the

follow up, also in hi-res (Spectrum graphics without any add ons!!),

called Rocketman. At £5.95 it is probably a must for the ZX81

owner, I'll get Nick to give his considered opinian in the next issue,

. gcﬁware Farm is at 155 Whiteladies Rd., Clifton, Bristol, BS8
RG.

® Microsphere now has Omnicalec 2 available. This is a much ex-

tended version of the widely acclaimed original, and possessors of

the first version may upgrade by returning their original and paying

only £8.00. The full price is £14 .95 and this is probably one of the

best spreadsheet programs available for the 4B K Spectrum.

. B'Iizc[quphere Computer Services Ltd. 72 Rosebery Rd., London
1 %

® Vortex Software has produced a superb flight game called TLL.
The name is not very eye-catching and stands for Tornado Low
Level. The graphics are superb and you really must get a look at it at
your local store.

you move, supply and build up
your limited defences of the
Western Aliance, just prior to an
invasion by the Red's tank ar-
mies.

BISMARK is for all would be
sailors to try their hand at in-
tercepting and destroying the
Bismark. It"s not easy!

PLANETFALL is my
favourite, | was involved in at-
tempting to get this program
{22 K originall into a 16K ZX81
from the listing published in
Computing Today when | look
over ZX Computing. That pro-
ject had to be shelved as a con-
sequence, but | did getaninsight
into the very complex logic
behind it. Probably one of the
most complex trading games |
have seen, this program, set in
the space age, will keep you oc-
cupied for hours.

All three programs are
available at £6 .99.

Also part of APS s the family
firm Clever Cloggs. Their range
of educational software is gain-
ing in stature and receiving more
positive reviews all the time.

Qur reviewers are not part of

the APS/ASP organisation and
no pressure is put on them to go
easy on the companies’ pro-
ducts. A reflection of their value

is that Star Trucker and
Blockbuster (beware of confu-
sionwith another program Biock
Buster} were in the Non Arcade
top 10 chart recently.

There are now eight games in
the Clever Cloggs series; Party
Time and Shipshades for age
3 +; Jungle Jumble and Sam
Safty for age 5 +; Whizz Quiz,
Blockbuster and Music for age
7 + and Star Trucker for age
9+,

Most of these have a series of
questions as part of the program
and when these become too
familiar then they can be chang-
ed. A welcome addition to the
range is a series of supplemen-
tary question tapes featuring
Science, The Arts and General
Knowledge questions which
can easily replace those built in-
to the program. Also, a Clever
Cloggs club is run for fans of
these games.

These programs cost £7.95
each.

Books on programming tend to
be either very intellectual and
hard to read or presented in a
“gomputing by numbers for
idiots and two year olds’" for-

mat.

The majerity of people pro-
bably fall into a middle of these
two extremes and there is very
little to appeal to them.
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BOOK NEWS

Clive Prigmore has written
Beginners’ BASIC to fill this gap.
He is the Principle of Orpington
College of Further Education
and was previously teaching as
the head of Computing. His skill
and experience shows in this
book.

Clive's previous book was
written for the NEC (National Ex-
tension College} and the BBC to
accompany The Computer Pro-
gramme and indeed *30 Hour
BASIC” has become the stan-
dard text for many educational
establishments. Using the com-
ments and feedback from 30
hour BASIC, Clive has refined
his ideas and Beginners’ BASIC
is the result. It is published in the
same type of binder but is ap-
proximately twice the size.

Although this book is written
in ‘multi-micro’ style with the
usual lack of specific routines, |
would wholeheartedly recom-
mend this to the average begin-
ner because of the style and ex-
pertise. Anyway it is better to
get to grips with the essentials
rather than bogged down in
details — |remember when | first

used a BBC | spent three weeks
just playing with the sound and
envelope commands.

The book introduces prin-
ciples and techniques of pro-
gramming by means of worked
examples and exercises (answer
are given !), and later examples
show how the problems of
designing programs can be
tackled. The advantage of
‘“Structured’” programming is
discussed but is not over stress-
ed.

The book attempts to show
how programming can be an en-
joyable, experimental, activity.
The reader is encouraged to
write his/her own programs
rather than buy pre-recordeed
ones, to find out about the
language and become self-
sufficient in BASIC.

By the end of the book the
beginner should have developed
sound programming skills,
should posses a repertoire of
useful programs and will be
given firm indications of how to
continue to develop an interest
in programming.

The price is £9.95.

NEC + YTV =

"Me &

My

ME

&| MY
Rl

Am | getting senile or do |
remember being told repeatedly
that the correct grammer was
“My micro & I''. Are standards
slipping or am | being fussy?

Anyway, this book from the
National Extension College is
£2.95 for 115 pages. The text
is packed in and the programs
are written in both Spectrum
and BBC /Electron Basic.

Written by Paul Shreeve, the
aim of the book is to show you
how to write and develop pro-
perly structured and efficient,
games programs. The profes-
sionals believe that you should
never program to be machine ef-
ficient where this conflicts with
structured programming, and
yet this is often the only way to
achieve satisfactory results
when programming arcade
games However, it is to Paul's
credit that he has chosen pro-
grams which do not require this
compromise to be made and so
achieves his aim. He uses games
to demonstrate the use of loops,
printing, movement, string
handling and keyboard control.

The book can be used in con-
junction with the Yorkshire TV
series of the same name or used
on it's own. With the number of
books on the market covering
programming from virtually all
angles, it really boils down to
looking at what is available and
finding one which suits your
reading preferences. | suggest it
may be worth your while having
a look at this one.
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® Bernard Babani who market a variety of small, value for maney
books have added two more to theirrange, both by R.A. Penfold.
“ A Practical Introduction to Microprocessors’’ is intended for
those who have some knowledge of general electronics but little
or no understanding of microprocessors.

The book operates by constructing a simple circuit which the
reader builds and experiments with. the cost is £1.95.

‘*Micro Interfacing Circuits — Bk 1" is forthe amateur elector-
nics enthusiast to build and use control devices for use with a
micro,

Address decoding, analogue/digital converters and
parallel/serial interfacing are all dealt with. The price is £2.25.

® Kingfisher Books have published ' A Beginner's guide to the
ZX Spectrum’’, written by R. & D, Graves, a father and son team,
and priced at £2.50. ~

Described as a clear, well structured, straightforward guide
based on overcoming problems experienced by them when learn-
ing, it should be worth looking at.

F

MIKE & PETER GERRARD

® Duckworth are publishing two books of interest to Adventure
game fanatics, ''The Adventurer's Companion” by M. & P.
Gerrard is a complete guide to pJaying four of the most popular

adventures: The Hobbit, Colossal Cave, Adventureland and
Pirate Adventure.

““The Adventurer's Notebook' is a must for all adventurers,
The main part is a series of ready made maps with space for
nouns, verbs, locations etc.

A chapter for beginners is included as well as a hints and tips
section, and a list of recommended adventures is included. Both
books sellat£3.95.

® Linda Hurley has added ‘*Spectrum programming for young
programmers’’ to her previous title "’ZX81 /181000 programm-
ing etc.."” :

Both published by McGraw-Hill they are worth looking at if
you prefer your information presented in a step by step and very
simple way.
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#® Robot controlis interesting more and more people, especially
those in the field of education. The main problem is the cost, but
this too is coming down gradually.

Powertran Cybernetics, Andover, Hants. produce four dif-
ferent fully programmable robots, the simplest is Henbot |I, a tur-
tle t;ps robot at £95.00, and the most expensive is Genesis
P102 a complex robot arm at £1476.00.

® Kelwood Computer Cases, Downs Row, Moorgate,
Rotherham S60 2 HD have come up with an interesting idea, why
replace the whole of the Spectrum’s case when all that is really
naeded is that the keys themselves are replaced?

K-Board simply replaces the keys and switches with a com-
plete top of their own, not just the rubber keys like some units.
This means that only the height of the actual keyboard is altered
andsoall add ons, interfaces etc. are not affected. This is certain-
Iy an alternative worth considering and as Kelwood can often be
seen at Microfairs etc. |'lllet you know as soon as | can get a good
look at ane.

K-Board costs £28 .50,

® Challenge Research, 218 High St., Potters Bar, Herts, ENG
5BJ have a cassette recorder specifically for the Spectrum. At
£65.95 it seems expensive, but it connects via the user port and
it is claimed that all software, including commercial, loads four
times as fast and with increased reliability.

One has been despatched for review and I'll give more details

as soon as | can, &

—

 W—
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Dk'tronics

Dk’tronics has always been a
company which, as faras | know
(| add that because as soon as |
say something with confidence
someone always write in to tell
me of their horrendous ex-
periences to the contrary), has
always produced good, reliable
wares.

Four units have been produc-
ed recently by them and all look
quite interesting. Unfortunately
although they sent a couple of
itemns to us the GPO managed to
mislay them, therefore | won't
be able to give a ‘'hands on"
report as | like to do but will
simply reiterate the information
supplied by them.

The keyboard

The first item is a Microdrive

compatible keyboard. Now |
have used one of theirs for the
last year and | have been very
pleased with it. There were a
few minor problems of which |
know two have been corrected.

The lack of a proper space bar
has been remedied and the
delete and decimal point keys
are provided in single keypress
form. A good ideas as I'm
always entering data as 1 m2
etc.

The keyboard can be used
with the Spectrum alone or with
interface | attached and the
Microdrive leads are fitted to a
16 way cable on the left of the
case.

The numeric keypad which
was a feature of the earlier
model is retained and Dk'tronics
tell me that the old problem of

the key legends which were
printed on stick on labels and
which soon rubbed off has been
eliminated by having the print on
the underside of the label! —
simple when you think of it!
Until | see a production model
| can't say if they've done
anything about the back of the
case which sloped awkwardly
on the old model, hopefully they
harkened to the criticism and
modified this design fault.
Regardless it looks to be a
very good buy at £45.00, the
same price as their old model,
and | may invest some of my ill-
gotten gains on one myself.

The joystick
interface

Into the crowded world of
joystick interfaces is their offer-
ing. This is fully programmable
and they claim it will work with
any software from any supplier.

This seems to be achieved by
mimicing the keyboard and it
does not disable the keys while
in use. This is impartant as many
programs need more than five
keys to play them.

Often | have commented on
the lack of planning when add on
producers make their units dead
ended — ie. you can't add
anything onto the back of it —
this one is supplied with a full
through port so printer, speech

interfaces etc. can be used with
it.

The price is also very com-
petitive £22.95.

The Beep Amp

A new interface boost the aptly
named beep so much that a
volume control was deemed
necessary, a boon to many
parents no doubt.

This is supplied with separate
4" speakerina’'‘pod’’ type box
and 1m of cable.

The costof thisis£14 .95,

The 3 channel
sound synthesizer

This incorporates the Beeap Amp
but adds the capabilities of the
usual AY-3-8912 sound chip. |
have used this chip in other units
and it is capable of fantastic
things.

However the end results de-
pend on the programmer’s skill
or the software provided and as
yet | have no information as to
what, if any, support Dk'tronics
will be providing in the way of
programs,

The same speaker in it's pod
as for the beep amp is supplied
with this unit. i

If sound and/or music is an in-
terast of yours then this is a unit
worth looking at.

It will cost you £29.95.

Super champ
joystick

Dean Electronics Ltd. who im-
port and market the impressive
Alphacom 32 printer have
entered the crowded joystick
field.

Again this is an American im-
port which they tell me has been
the top selling joystick in the
USA for the last two years due
to several features not usually
found on the majority of

joysticks. Instead of having a
trail of cable lurking around your
computer, the Super Champ's
tenfeet of cable can beretracted
into the base of the joystick
when not being used.

The handle is said to be
specially contoured to provide
maximum comfort for both left
and right handed players.

A feature which Dean Elec-
tronics describe as a
360 degree swivel base with
suction cups for single handed
control is mentioned, I'm sure
this probably does something
useful but | can’t clarify as we
have not yet received one for
review.

Finally it is claimed to be
robustly built to withstand the
severest of 'physical abuse’” —
that's one test I'd enjoy putting
it to when those aliens beat me
yet again!

Available at £12.95 from
most high street stores or from
Dean Electronics Ltd. Glendale
Pk, Fernbank Rd, Ascot, Berks.
(plus of course £1.00 pE&p).
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250 K OF PURE MYSTERY
BY IAN LIVINGSTONE

Full-colour bookiet,
packed with cryptic
clues to help you

ond win the £25,000
reward

Music and
y  sound effects
builtin

iaer and faster

, 'l-; .‘ll::.:l ::FH. ; ey "." ::.L‘
DEVISED BY
o IAN LIVINGSTONE

The storylines for “Eureka!” are Dy lan Livingstone,
whose “Fighting Faniasy™ books have sold over
2,000,000 copies. He's dreamed up some rother
nasty fricks and twists for you inthis Epic, because
he hos olso devised the cryptic clues and
conundrums in the booklet thal goes with the
program. He's the one who knows the answer.

“Eureka!” wos programmed by

Andromeda leams led by

Hungarions Donat Kiss and Andras

Csdszar. ook the equivalent of 5

YEARS to create, ond the skills of ro el

4 graphic artisls, 2 musicions ____"EUREKAY batore 26 OCTOBER 1984, you
and o professor of logic foo. By e he
We fold them to stretch the s
hardware’s copabilities, and make You by It fof just £10.75.
sure you were kepl owake for hours!! /e
They've doneit...



HARDWARE REVIEW

This is an account of how |
became one of Prestel's
customers, and a description of
what the computer information
service offers from the point of
an interested incompetent.

| have always been
fascinated by the more practical
aspects of computing, you only
have to remember my previous
project on using a Spectrum for
word processing to realise that,
and the thought of being able to
access the information on
British Telecom’s computer in-
trigued me.

Early in June 1 contacted
Micronet 800, a computer
specialist user group who pro-
vide an information service on
the Prestel Database, and ap-
plied for registration with them.

Prestel is very similar to
Ceefax and Teletext, services
offered by the TV companies, in
display and basic functions but
with two very important dif-
ferences.

The first is that you can com-
municate with Prestel by send-
ing messages, replies to ques-
tions and quizzes and also
download information and pro-
grams into your computerortoa
printer for a permanent copy.

The second is that you have
to pay forit! however at off peak
times, after 6.00 pm weekdays
or 12.00 Saturday or all day
Sunday the use of the computer
is free, but you still have to pay
the standard phone charges
gither at local or national rates
depending on which computer
You contact.

In order to use the Prestel
computer you must be a
member of one of it's user
groups, once you become a
member then you have access
to all the other information in the
database except for some pages
which another user group has
set up and may want to keep
private.

Having phoned Micronet,
{01-278 3143), a few days
later a letter and an application
form arrived. | dutifully com-
pleted said form and returned it
to them the same day. | was
starting to become quite excited
about it.

The equipment

Before | continue the saga any
further it is worth mentioning
the various boxes which will
allow you to connect your com-
puter to BT's lines, Note that
any equipment attached to the
phone needs to be approved by
BT, so look for their approval
sticker before purchasing
anything.

A specialist system of a
keyboard keypad and a connec-
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On Line

Ray Elder describes his close encounter
with British Telecom

tion device can be acquired, but
for one purposes I'll take a brief
look at the modems available to
link up the Sinclair computers,
both Spectrum and ZX81.

By the way, the modem is a
MOdulator/DEModulator and is
the device which connects the
computer to the phone lines and
by which the signals toand from
the computer are matched to
the signal that is sent over the
phone lines.

This use of a universal stan-
dard means that you can com-
municate with someone who is
using a completely different
micro and not only another
Sinclair user.

There are two methods of
making the connection, pro-
bably the cheapest is by an
acoustic coupler. Thisis a rubber
device into which you insert the
telephone handset and all
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signals are sent audibly. The
computer is then loaded up with
accompanying software and the
connection is made as normal.

The disadvantage with this
systemis thatin a noisy environ-
ment extraneous noise may
cause the link to fail. An advan-
tage is that if you own a portable
computer then information can
be sent from a call box
anywhere in the world and cal-
lected later on your home {(or of-
fice} based machine,

The other method is by using
a direct connection via the
detachable telephone socket
thatis fitted to the latest phones

installed. If you have the old
type of connection then BT will
have to change it, this may cost
£25.00, but many ‘“‘special’’
offers are around and Micronet
were {and may still be) providing
this free when | joined.

Meanwhile...

A week after | posted my ap-
plication a large envelope
bounced off the doormat and
was quickly sat on by the cat.
After removing the moggie | tore
it open (the envelope, not the
cat) and found a nicely produced
folder of information, a Prestel
contributors directory, a
welcome letter and an advertis-
ing brochure from a well known
credit card organisation,

The people who provide and
maintain the pages are known
as Information Providers or IP's

MPER
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— yet another bit of jargon t
remember.

The letter proclamet
“WELCOME TO MICRONET
800! YOU ARE NOW OMLINE
TO ONE OF THE WORLD'S
LARGEST DATABASES." Ex:
cept | wasn't.

My phone had one of the
older type of connectors and |
couldn’t link up to the phone
lines until a BT chappie changed
it. | also had another problem,
My phone was situated in the
small entrance hall at the front of
the house, my computer was
set up at the back.

There was no room to put the
machine with the phone and it
wasn't practical to have a 20ft
lead running through the centre
of the living room, not with a cat
that attacks anything, a child
who eats anything and other
members of the family including
myself, who'll trip over
anything.

So the phone would have to
be moved. No great problem as
the line arrived at the back of the
house anyway, all they'd need
to do was drop it down, bring it
in the window and add the new
connector.

The other reason that |
wasn't online was that all users
have their own customer ident
ty and password to prevent so-
meone else from using the ser-
vice at your expense, this would
be forwarded in a separate
envelope later.

With all this justified security
| was expecting Securicor and
full escort to arrive and not just
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the plain brown envelope that
eventually was sat on by the
cat.

Excitement becoming more
intense.

The Spectrum box

The unit which | am using is the
Prism VTX5000, this is a direct
connection device which fits
under the Spectrum and is the
same length but slightly deeper
50 that a bit will either stick out
in frant or at the back. It is com-
pact and has an ON light, a LINE
light connected to a toggle
switch and a 3 way slide switch
marked M/NET, Tx and Rx on
the front,

A lead comes from the back
of the unit and is plugged into
the phone socket, the telephone
lead is then plugged into the
socket provided at the back of
the modem,

A connector ribbon is sup-
plied which has three sockets,
one for the back of the unit, one
to fit the Spectrum’s port and
one which provides an exten-
sion for the printer etc. This lead
was rather short and | would
have liked it to have been longer
to allow for non standard set
ups.

| do not have a Microdrive as
yet, but | can foresee difficulties
inusing both together, some un-
satisfactory lashing together of
leads and the devices would
have to be undertaken. | have
my Spectrum housed in a
DK'Tronics keyboard and there
was nochance of the modem fit-
ting beneath it!

| solved the problem by put-
ting the modem on top of the
keyboard and plugging one
socket into a Currah micro slot
adapter. The unit hangs over the
back and | support it with
wooden block legs, this is only
satisfactory because the whole
lot is permanently housed in a
cabinet and the back is not seen.

The manual is a work of art,
only a genius could make
something so simple so confus-
ing!

Actually each section of the
manual is written in a very clear
step by step manner, its just that
the sections were put together
in a confusing way. The main
sections dealing with operating
the modem are in two chapters,
“The main features’’ and “*User
instructions in more detail’’.

Being a ‘do it by numbers’
type idiot, | found myself trying
to operate the system from the
first section which does not con-
tain an adequate explanation. It
would have been better if all the
details of “How tolog on"’ forin-
§tance, were not split into the
two sections.

On Wednesday the BT engineer
called, | was out, my wife ex-
plained what was required,
move phone from front to back
of house,

“Ummm. Very sorry, that's
an ‘outside’ engineers job. Can't
do it, I'll talk to the boss' and
away he went, The next week
two of them turned up and spent
a day drinking tea and climbing
ladders. Eventually the phone
was repositioned, a very neat
job, they even fitted two
sockets and also managed to
sell us a new phone!

Cost£18.00 (the reason|'m
quoting prices is so the Taxman
will make an allowance)

Fine — exceptthat the phone
now permanently picks up radio
4 and this does not seem to be
appreciated by Prestel. Excite-
ment reached fever pitch.

ZX81 box

I'm afraid that | haven't been
able to test out the ZX81 adap-
tor as either my letter to them
has been lost in the post, or the
unit has been delayed on its trip
to us. | will guote from the infor-
mation | have.

The unit fits between the
ZX81 and the RAM pack and
other peripherals such as the
printer, and it can be usedin con-
junction with both acoustic and
directly connected modems.
With both ZX81 and Spectrum
units the screen is changed into
a 40 character per line format
and the double height and
graphic modes are also used.

The ZX81 loses the colour,
flash and more sophisticated
screen controls but the Spec-
trum unit copes admirably.

| have been told that the
ZX81 screen does not com-
pletely fit onto the TV and thata
sideways scroll is provided to
allow you to read all the text,

Considering the problems it
sounds like an ingenious device!
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Finally all was ready, connected
and powered up. Here we gol As
soon as the Spectrum was swit-
ched on the Micronet 800 logo
appeared, on pressing a key a
menu of seven options was
presented, the lastbeingtogoto
BASIC.

| am using the ZX Lprint Ill
Centronics interface to drive a
Shinwa printer, this has tobe in-
itialised before use so | pressed
seven. The machine then reset,
ie cleared out all programs and
gave the wusual Sinclair
copywrite notice,

| initialised the interface and
then stopped. There was no
way of getting back to the
Modem program bar turning off
and on the power to the
machine, and this would mean
the interface would need to be
reinitialised!

After many attempts |
discovered that by getting into
LOAD or SAVE mode from the
modem and pressing BREAK, |
could initialise the interface and
get back to the modem. For-
tunately they had allowed for
load /save problems and also you
may need to get back after
downloading software.

Right, option 0, enter my
identity, phone number given,
When carrier tone (a high pitch-
ed whistle) is heard switch on
modem, replace phone.

| did. It worked!

After entering my personal
password | was greeted by
nameand allowed free access to
the whole lot, and what a lot
there is. | haven’t counted but
there are hundreds, probably
thousands of different com-
panies providing information. |
was able to demonstrate its use
to four people, none of them in-
terested in computers, by find-
ing a subject they were in-
terested in, wines, photo-
graphy, camping and money.

| was able to save screens on

tape or printer for a permanent
copy, download software,
some free — perhaps not profes-
sional quality, but what can you
expect — and some charged for.

| can aorder goods through
this system by quoting my credit
card number (now | understand
why American Express sent
their brochure) or reply to ques-
tionaires.

| can send and receive
messages to other users on the
Micronet mailbox, and by joining
Directel, another user group, |
can use their mailbox facilities.

| also found a '‘personal’”
section somewhere in the
system which was very amus-
ing, a set of messages to and
from users almost like an elec-
tronic version of CB.

It would take months to just
look at all the info, held in the
system, but I'm cenvinced there
must be something for
everybody and personally | find
it the most exciting develop-
ment that I've encountered.

A word of warning, it is easy
to become so engrossed in the
system that you lose track of
time, remember that all the time
you are on line you are being
charged for your call at the ap-
propriate rate!

So far | must have spent
enough time logged on to keep
Buzby in birdseed for a year or
two!

| adorn this article with some
samples of the Prestel IP pages,
and if any readers are using
Micronet already or link up in the
figure, then | can be contacted
through Mailbox and my number
is 919983265, whether | will
be able to manage to find the
time to reply to everyone who
writes will depend on how many
people make contact. As usual
I'll do my best.

PRISM MICROPRODUCTS LTD.
VTX5000)

Prism House,

18-29 Mora Street,

London EC'?

MICRONET 800
Telermap Ltd.

Scriptor Court,

155 Farringdon Road,
London ECTR3AD.

MICROCOMPUTER RESOURCES
fZX8 1) adaptar)

! Branch Road.

Park Street Village,

St. Albans,

Hertfordshire

MAPLIN ELECTRONIC SUPPLIES
{Modem kits, software

and interfaces)

PO Box 3

Rayleigh,

Essex 886 8LR
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J D Nicholson presents a

program based

on the sky at night in Lincoln.

A neat little program to help you You must be extremely 130 NEXT 1
identify some of the constella- careful with the strings in the i \ e '
tions, the program will display lines from 500 onwards, as a 14@ PRINT FLEASE TRY THE TEST
each of the star patterns in turn  mistake will cause a universal
asking you each time if you wish  disaster! 150 FRINT "WHAT DIFFICULTY-1,Z
1o try the test, | suggest that you check T =
If you enter 'Y’ or "YES"" each pattern with the screen "
you will be passed ontothe test dump and make corrections as 168 INPUT A
routine, otherwise the program. you go. 170 LET D==-A
continues to display the next The last time | saw stars was 1 Q =
pattern. Once all the sets have  when I'd refreshed myself over- 180 LET S5=0@
been shown, the user is en- much at the Plough and Har- 185 FRINT
couraged to try the test. row. ... 19@ PRINT "ENTER EACH LETTER SE
"ARATELY AND N/LINE AFTER EACH"
=@ FOR I=1 TO 3 191 FPRINT
0 FOR J=@ TO 14 192 FRINT "IF THE ANSHWER IS
40 GOSUE J+*20+500 TWO WORDS REMEMBER TO ENTER
5@ PRINT TAB 1@;C# A SFACE BETWEEN THEM"
£ GOSUE 1000 195 FAUSE S00
78 FAUSE 10@/I 2@@ CLS
B® CLS Z21@ FOR =@ TO 14
@ NEXT J 220 GOSUER O=*20+500
100 PRINT "WOULD YOU LIKE TO TR 272 GOSUE 1000
THE TEST?-YES/NO" 24@ FRINT C#( TO D)
11@ INFUT X# 245 FOR E=D+1 TO LEN C#%
128 IF X$(1)="Y" THEN GOTC 15U 25@ INFUT B#

e T e e e e e e 20 2
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260 IF B$=C#$(K) THEN GOTC 2990
270 LET S=5+1

28@ GOTO 250

270 PRINT E#;

295 NEXT kK

298 CLS

308 NEXT @

310 PRINT "SCORE="; 10@0-S5;"/100"

220 FRINT "D@ YOU WANT ANOTHER
TEST? Y/N"

38 INFUT X#

340 IF X£(1)="Y" THEN GOTO 15@
I5@ PRINT "DO YOU WANT TO START
AGAINT Y/N"

360 INFUT X#

370 IF X$(1)="Y" THEN GOTO 20
Brs CLS

380 PRINT AT 1@,1@; "THANE YOU"
9@ STOF

SO0 LET A$="22%.21- -.20%  #,2
B-. 11-%——————— *.09%-21-.08-22%.0
7-22-.Qb%——#——————m—m——— B ——*20R
EGULUS. "

51@ LET C$="LEO"

515 RETURN

520 LET A$="04%-——%—. 10—, 11%,12
- *,15-23-, 16-22-.16-22
— Lo¥————— ",

530 LET C$="URSA MAJOR"

535 RETURN
54D LET A$=".12#.12-.12-.12-.12
T *@2DENEB#————%-———.12

12—, 12-.12%,12-,12=.11%."
550 LET C#="CYGNUS"

555 RETURN

560 LET A$="03+.04--.06--20+.08
i, 10~—-17————, 12%~-—, 12-,02
i - ++,07-——% ++06ALDEBA
RAN--—-.18%,19——.21-- +,23-+."

570 LET C#="TAURUS"
| 575 RETURN

. 580 LET A$=".10+--BVEGA. 13-.13+
L 13-.12- -.11- - 10+16-.11-16+
14—, 13- -.14~.14%,"

S90 LET C$="LYRA"

595 RETURN

400 LET A$=".11%————HCAPELLA.11
- — 10-17-%.09-17%.09%17—-,@9-
17-.09-17-.09-17-.10-17-.11-17-.

11-15--#,11- ——.12%."
610 LET C$="AURIGA"

615 RETURN

620 LET A$=".D&%———%, 05— -.0
4+10-.05-11-.06-11-.07-12+.08-13
+,09-%14-,11--15-20%.13-—- - -.1

9——-BARCTURUS.17—-.16+. "
630 LET C#$="BOOTES"
&35 RETURN

6540 LET A$=".17%.18%.17-.16-.15
-.14%PROCYON. 13-.11-.029-.08+. @8-
.@7-.07+."

450 LET C$="CANIS MINOR"

655 RETURN

6608 LET A$=".D3%246%..04-25-..05
-24-, . 06-23—. . @7-13-%21-.12- -,
@8- - . —.1D-17——%_.@F9%. "

67@ LET C$="CASSIOPEIA"

675 RETURN

680 LET A$=".@8SIRIUSE———%. 14—
13-, 13-.13-,12-.12%,12-,12%,.11-

-. 10+ * D9-15 ——-——-#.08-.07*

690 LET C#$="CANIS MAJOR"

595 RETURN

788 LET A$=",13#%-,12- =.11-16%
. BETELGEUZIER14~-. 10-15~-.11~- -.12
—: Ao R W 2= & =gl= & =5]1=

*# =,11-17-.11-188RIGEL.11%,"

718 LET C#="ORION"

715 RETURN

720 LET As=".07+.08-.09-.10-.11
-s12=,13-.14=, 15%,15-.15-.15-.15
*, "

730 LET C#="ARIES"

735 RETURN

748 LET A$=".01%.01-046+.02- +.
BE%—.04-.05%.06-16—%.0B—%————%—,
09-14- -.0B-14- *.07-14-.07%———-—
—%, 14+, 15%, 16—, 16— 17— —%,17%-,"

750 LET C#="FEGASUS"

7535 RETURN

760 LET A#=".08B%*15#.08-15-.ALTA
IRg==+.05— - - —w @3+ —=11- —. 12
*,10—— —-.09+14-.@8-15-.07#16—-.17
—.18%."

778 LET C#="ARUILA"

775 RETURN

780 LET A$=".10-%-,.09-13-.07+-1
4~.07-14-.08~10~+. @F=+==%-, 17-..
18=sal9P=y 20+, "

790 LET C#="DELFHINUS"

795 RETURN

1002 FOR L=1 TO LEN A%

1812 LET N=CODE A#$(L)

1215 IF N=27 THEN GOTO 1090

1020 IF N>27 AND N<38 THEN GOTO
1060

1038 PRINT CHR# N;

1840 NEXT L

1850 RETURN

1860 PRINT TAB VAL (A$(L TO L+1)
)3

1870 LET L=L+1

1280 GOTO 1040

1890 PRINT

110@ GOTO 1040

e e e T T T T e e e e Y B
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‘Calling all whizz kids—
my CLEVER CLOGS

games are the
ultimate challenge!

Games
that turn
kids into

whizz

kids!
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Five Little Ducks,
Nine Currant Buns,
Goldilocks,

Red Riding Hood,

The Enormous Turnip,
The Magic Shop,
Mister Mac’s Day,
Hansel and Gretal

The Learning Box
Series

Spectrum 48K
£9.95 each

Arrow, 17-21
Conway Street,
London W1P 6JD.

When home micros first began
to appear, one of their major sell-
ing points was the fact that
children would be able to con-
tinue their education at home. In
reality, this claim proved less
than accurate, not because of
hardware limitations but
because the software available
did little at the time to inspire
prospective buyers. Happily
however, this situation has
changed and although a lot of
mediocre material still manages
to get published, a few names

Hanse

Learning

| and Gretel

EDUCATION REVIEWS

the final exam!

are earning a reputation for
quality educational software.
One such is Fiveways Software
whose latest offering for the
home/educational market is
‘The Learning Box' series
published by Arrow,

The series consists of eight
titles, each based upon a familiar
story or nursery rhyme. They are
designed to help childen develop
and extend upon basic reading
and number skills. Four of the
titles: 'Five Little Ducks’? ‘Nine
currant Buns, ‘Goldilocks’ and'
‘Red Riding Hood' are for
children up to six years of age.
The remaining titles, ‘The Enor-
mous Turnip’, ‘Hansel and
Gretel’, ‘Mr. Mac’s Day’ and
‘The Magic Shop' are for childen
up to the age of eight.

Each prograrm costs £9.95
and, for the price you get a
durable video-style cassette box
which contains a storybook,
parents guide, keyboard overlay
and a tape which has the story
on one side (narrated by Toni
Arthur) and the program itself.
The main emphasis throughout
the series is one of structured
progression and the activities
are intended to be worked
through over a length of time
rather than as a one-off,
repeatable activity.

Each program offers a wide

j
o

o

range of options, with anything
from four to seventeen acti-
vities. These are intended to be
used initially with the parent sit-
ting alongside the child, but are
structured so that even the
youngest child should, quite
rapidly, be able to work unaided.
This aspect is reinforced by use
of the double-sided overlays,
which divide the keyboard into
coloured sections, thus avoiding
the need for the young learner
having to search for specific
keys.

Quality

An indication of the quality of
the programs is seen as soon as
the colourful loading page ap-
pears — bright, appealing
graphics indicate the fun to
come! Upon loading, a large-
print ‘menu-style’ option sheet
details the range of activities
available — Fiveways have
designed their own character
set and the alphanumerics are
large, colourful and nicely form-
ed. This attention to detail is
common to all the programs and
the standard of graphics, colour
and sound throughout is ex-
cellent!

For the youngest children the
first title is ‘Five Little Ducks’
which is divided into two sec-

ST,
Spectrumliessons

Mike Edmunds gives learning programs

tions; Early Numbers and Coun-
ting, with five activities in each.
Early Numbers deals with group-
ing, colour matching and one-to-
one correspondence. Counting
makes use of the little ducks in
the title to demonstrate
sequences and numbers up to
five. Errors are treated with
doleful 'quacks’ and the child
must try that part of the activity
again. Variations on this theme
should lead gradually to the
child’s recognition and
understanding of numbers up to
five.

‘Nine Current Buns’ is sub-
titled ‘| can do sums’ and it pro-
vides seventeen activities to
demonstrate the stages of addi-
tion and subtraction as well as
simple sums. A novel feature,
which typifies the ‘fun to do’ ap-
proach, is provided by animated
‘+"and -’ signs. This, combin-
ed with many wvaried objects,
such as friendly currant buns or
flapping seals, provides an
amusing yet effective way of
reinforcing the basic concepts
involved.

‘Red Riding Hood" (I can read
words) uses tried and tested
educational technigues such as
matching pictures, matching
letters, word snap and picture
snap as an introduction to the
recognition of letters and words,

28
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thereby providing a sound basis
for reading skills, Characters
‘and events from the stories of
both Red Riding Hood and
Goldilocks are used in an enter-
taining way and the child can
‘choose to work alone, play
st a friend, or play against
the computer. The speed of the
‘program in self-adjusting to
cater for the differing abilities of
the users. This program is full of
little surprises and a child cannot
'fail to be motivated by the sight
of Little Red Riding Hood stamp-
ing her feet in anger at a wrong
answer — to the obvious delight
of the hungry looking wolf
beside her!

Along similar lines is
‘Goldilocks” (I can read
sentences) which also has two
sets of vocabulary and in-
troduces groups of words and
simple sentences.

For the older child is "The
Enormous Turnip’, which in-
treduces ‘word making’ using a
cheeky little mouse to help the
old man pull up his turnip. Exer-
cisas cover initial sounds, sound
blends and simple spelling, all of
which are designed to en-
courage the child’'s word
building skills.

‘The Magic Shop’ is intended
to assist in the understanding of
money and its use. This is
perhaps the weakest of the pro-
grams in that the progression of
activities is not very clearly
defined and initially a lot more
parental guidance is required.
The ‘number line’ used is also
rather confusing and not as
clearly defined as it might be.
However, having said that, the
program is nevertheless a useful
aid for a child to reinforce the
idea of buing articles and recive-

|
|
|

ing change. It is up to date, in-
cluding the 20p and £1 coins,
but perhaps does not fully
achieve it's aim even though the
idea of buying and concocting
magic potions is undeniably self-
motivating!

‘Mr. Mac’'s Day’ heips the
child to tell the time. This is done
by, amongst other things, help-

EDUCATION REVIEWS
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ing forgetful Mr. Mac to do the
right things at the right
time....woe betide you if you
make him arrive for work in his
best kilt! Further activities in-
clude ‘Driving the engine’ (and
reaching the destination on
time} as well as exercises on
Digital Clocksandthe 12 and 24
hour clock. This program causes

my own {very minor) criticism...
there is no provision for ad-
justing the time backwards in
the event of overshooting the
time you actually want. (Mind
you — | always seem to have the
same trouble with my digital
watch!} The graphics in this pro-
gram however more than make
up for the minor quibble...they
are first ratel — even to the ex-
tent of Mr. Mac doing a Highland
Fling to the skirl of the bagpipes!

Finally to my favourite of the
bunch — ‘Hansel and Gretal’.
This is a series of graded ac-
tivities to encourage word
building and spelling using
techniques such as ‘Make a
word’ or ‘Mend a word." Again
the exercises progress gradually
and use a wide range of
vocabulary from the story to
develop word building skills. The
final activity is a novel version of
‘hangman’ which is harder than
it looks. However, | must admit
that this program is my favourite
for the simple reason that it con-
tains some of the most im-
aginative graphics that | have
ever seen in an educational pro-
gram. (Wait till you see the way
that the wicked witch gets stuf-
fed into her own ovenl)

Overall these are value-for-
money packages with a wealth
of activities that will help the
learner develop and improve
upon basic skills, The Parents
Guide also gives plenty of sug-
gestions as to how to help the
child and extend upon the sub-
jects covered. This is one of the
best sets of educational soft-
ware | have yet seen for the
Spectrum.

Full marks Fiveways and Ar-
row for some excellent work —
to the top of the class!

- 3

Softw

=
AN g0 sums

are for kids up to &
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. ® 3 Original Games
{ Arcade, Adventure and Strategy —
more fun, more value — only from

® UTILITIES
Gamesters delights galore —
improved graphics, sounds,

disassemblers — it’s all here!

@ On screen reviews of
i mewly launched games
- News and views of the wonderful,

|
I‘ﬁu'g;u:n‘!
{
i

- whacky world of home computing

Spectrum Computing
adds a new dimension to your micro!

Run this Argus Spectrum tape and you’ll
soon see why it’s Britain’s top selling tape
magazine. Each issue gives you a variety of
exciting and challenging games to play,

Stretch your imagination and skills with
Spectrum Computing — available every
other month from WH Smith, Menzies and
other leading stores.

reviews of other newly released

software plus valuable utilities * (You'll see them advertised on TV
enabling you to write your own | = from September!)
programmes and games. |[2™=tws| Get your copy today!

Argus Tape Magazines produced by
ARGUS PRESS SOFTWARE

1 Golden Square, London W1R 3AB
Telephone: 01 437 0626



et T | o TR R W AT W TR

Choosing a printeris
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aloteasierthan

HERE are dozens of quality printers from which to choose.With
sality price tags of around £250
The Brother M-1009, however, br all the males.
Stays defiantly below the £200 barrier.
T]‘lr'mg}'t it has far more than its [air share of eatures, it maintains
traordinarily low price of £199.95.
Travels at a steady hity.
the M-1009 is certa
) ) characters per nd.
Providing bi-directional 2 g
characters and uni-directional printing fo
and graphics.

Being an impact printer, th ) Il print on virtually
any paper, including letter headings, invoices and standard ofhee
e
en prim bW 1'11[1ir.~; together with v 'urc:'urigjn.1|_
A superb character r

¢ I.‘inlut, 151:_' M-I 3 has a .l_._{rv:lt deal maore t'|"|:'l!'.'l(‘t|_‘:'

wational type and graphic chara
ability comes as standard.
Built to the same exacting standards as Brothers elite office

the Brother M-1009 already has faultless cr

reliability.

choosing a computer:

wtials for

It x 9 dot matrix head, for 1'?&.1]!1[}]:', has an .-15L|::ni5'ilir1.'

million character service life.

One printer that doesn't block out the light.
Many home computers tend to be a little on the |
09, at only 7 ecm hi

In e t, the compact M-

eet prc hile.
Well designed, reliable

and conscientious.

The tuture at your fingertips.
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RN SIS P EC T UM ADVENTURE s e s i

The Golden

REM is anything be:ng carri qg

g 1,
‘1

LET a=@: FOR i=1 TO 39

IF NOT ot(i) THEN LET a=l

NEXT i

RETURN

' 5699, REM ogre fight

5708 IF o(l) THEN PRINT ""The o

gre kills you.": GO TO 9999

E 5795 LET a=INT (RND¥*4) 5

i 5719 IF NOT a THEN PRINT ’"You @@ —f%_

=" deal the pgre a mortal blow."’"I B

t stumbles away into the dark"™"

passages."! LET o(38)=98. LET ri

39,2)=41: LET r(39,3)=43! LET r(

39,4)=48: RETURN

- 9711 IF a=1 THEN PRINT ""You sl

‘s ash at the ogre, but it"’"jumps
aside.": RETURN

% 5712 IF a=2 THEN PRINT '"You in

\
gl
i

2 jure the ogre, but it"’'"attacks

again."!: RETURN : &98@ REM locations

5713 PRINT ""The ogre parries yo 6928 PRINT " You are in a small,
zur blow, and"’"lunges at you aga dimly 1it"’"rpom containing vari |
" in.": RETURN ous items of" " "well-worn furnitu
is 5899 REM lopcation separator re.""" A door is open to the eas

. SPE PRINT " " ##¥¥66H3H% KX HXHHXHX 445 ta

G S

é *************“": RETURN i &g22 G0 SUB 735@:
-y o e T = el . 2 D e, e =

RETURN
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SPECTRUM ADVENTURE I

As promised, we bl“ll‘lg you the second and final part

of our king-size Spectrum adventure.

Torecap on the notation for the  finally for the standard twoword  own subroutine which checks vided that both verb and noun
Golden Chalice program, as (Verb-Noun) entry. all the conditions necessary for have been recognised by the in-
published with part 1 in the If movement is required then  that action to take place — pro-  put routine!
August/September issue of ZX  subroutine 600 checks that it is
Computing, here is a brief walid. Subroutine 750 prints the
description of the program. permitted movements from the
The main routine (lines new location and any visible ob-
200-350) checks the input first  jects. 6000-7100 are the loca-
for movement (single letter ?) tion subroutine lines.
then for the few wverbs that When an action is required
single word entry is allowed and then each verb is allocated it's

Main Variables

R —Current location number. _
Riij) —Permitted movements, modifiled as game proceeds.
0% —Object names.

01 —Object locations, hidden objects = location 90
carried objects = location O. ;

j 842 GO SUB 758: RETURN
6@68 PRINT " You are in a stable
Ll
: 6862 GO SUB 754
6dsd IF oi{4)=3 THEN PRIMNT " Th
. e stableman offers the"'"horse +
i or sale,"
6@6é6 RETURN
&8 PRINT " You are at a market
stall. "
6882 GO SUB 7S@
6384 IF o(2) THEM PRINT " A ped
lar of¥ers the food for"'"sale."
6886 RETURN i
6199 PRINT " You are on the road
s with the"'"village visible in
l the distance."'" A rough track b
-, ranches of+f.
" 6182 GO SUB 750: RETURN o
-2 e - ©1206 PRINT " You are on a rough ||
6848 PRINT " You are in the mark i track. In a"''"rocky outcrop by t [

T R W R

et square of"’'"a small, but busy #¥ he track is"'"the entrance to a
village."'" Dpors are open to t ﬁ?’ cave. "
he north"'"and west."’" A road 1 i1 6122 GO SUB 758! RETURN 5

eads cut of the village"’"to the i | 6148 PRINT " You are in a small
east.' ' but dry"'"cave. " it

- 6841 IF imm THEMN PAUSE 16@: GO ﬁ 6142 GO SUB 758
TO 9000 _ — 6144 IF 0(S5)=? THEN PRINT '" Th ’
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e hermit says! To reach your”'"g
pal vou must enter the"' "roggoth
s lair. But beware!'!”

6146 RETURN

6168 PRINMT " You are on the high

road."'"A rough track branches
naorthward"'" In the distance you
see the"'"Wood Perilous."

6162 GO SUB 759! RETURN

&6l18@8 PRINT " You are at a bridge
by a"'"stream which runs along
the edge"'"of the Wood Perilous.

6182 GO SUB 75¢: RETURN

6284 PRINT " You are on the bank
of the"'"stream on the western

edge of") "the Wood."

6202 GO SUB 759: RETURN

6220 PRINT " Here the stream run

s into a"""clear, sparkling pool

6222 GO SUB 75@
6224 IF o(7)=11 THEN PRINT " Th

e knight lies on the grass"'"som
e vards from the pool, "' "sorely
wounded. He groans and"'" asks +

or water."

62246 RETURN

&£249@ PRINT " You are in the Wood
. To the"'"north is a door."
6242 GO SUB 75@

62494 RETURN

6268 PRINT " Inside the hut 1s5 a
n old woman"'"who sits at a spin
ning wheel."'" She says: I am al
l-seeing. "' "SAY what you require
&262 GO SUB 75S@: RETURN

6280 PRINT " You are in the dept

hs of the"'"Wood, at a joining O
f several"'"infreguently trodden
paths."

&282 GO SUR 75@: GO SUB PZ@8: ERE
TURN

&36@ PRINT " You are among dense
undergraowth”’ "where the paths a
re difficult"'"to follow."

63@2 GO SUB 7S5@: GO SUB 92@8: RE

TURN

632¢ PRINT " You arrive at a sma
11 and"""gloomy clearing."”

46322 GO SUR 75@

632494 IF o(l2)=1& THEN PRINT ""T

he wolf leaps forward and"’"atta
cks you."

6326 IF o(l) AND otl12)=16 THEN
PRINT " You are unable to resist

his"""attack and are severely i
njured."""You die two days later

.y GO TO 9990

6334 RETURM

&34 PRINT " You are by the stre
am. The Wood"""is top the east.”
6342 GO SUB 75@: RETUREN

6368 PRINT " The stream here ent

ers a narrow"'"rocky valley."
6367 GO SUB 75@: RETURN

6388 PRINT " You reach a high ro
rk face."'"The stream gushes for
th from"’"a narrow crack at 1ts
base."”

6381 IF o0i(37)=1% THEN PRINT ""0
n the ground is a crumpled"”"pie

ce of paper resembling a map."
&3B2 GO SUB 75d@: RETURN
&488 PRINT " You are 40llowing a

path among"'"tall ferns."
&482 GO SUB 75@: RETURN
&42¢ PRINT " You come to a sheer
wall of"""rock. At the +foot of
the rock"'"face 1s a cave entran
ce."

6421 GO SUB 7590
6422 IF oll4)=21 THEM PRINT ""¥

ou are in urgent need of""advic
e!! Press any key."
6424 IF o(14)=21 AND INKEY®="" T

HEN GO TO &42Z4
44246 IF o(14)=21 THEN CL5 @ PRI

NT "'" You may not know much abo
ut"""the roggoth - and this is n
ot"'"surprising, since no one ha
s"""ever encountered one and liv
ed"""to tell the tale!"'"™" All t
hat is known is that the"''"creat
ure is virtually"”"indestructabl

e. It pursues its"'"prey relentl

essly, once aroused."'" Your onl

¥y hope lies in speed.”

6428 RETURN

644% PRINT " The trees are close
together "’ "and the light poor.

The ground"’"underfoot 1s wet an

d slippery."

£442 GO SUB 75@: GO SUB 9288: RE

TURN

4468 PRINT " You pass among slim

y, moss-"'"-covered tree trunks,
picking"’"your way carefully ac

ross the"'®'"boggy ground.”

6462 GO SUB 75@: RETURN

4£48@ PRIMT " The trees thin out

here, and"'"the way to the south
is blocked""by a high cliff. A
stream"’'"tumbles down the cliff
,"'""splashing down by the side 0o
f"""a cave entrance.”

6482 GO SUER 75@: RETURN

ZX COMPUTING OCTOBER/NOVEMBER 1984



SPECTRUM ADVENTURE

6508 PRINT " You are in a foul-s PRINT " In the lamplight you s
melling"'"cave - it is clearly t ee a"""frightful drop into a cha
he"'"dwelling o+ a troll." sm to"’"the east.”
4582 GO SUB 75@ 6646 GO SUB 758: RETURNMN
6584 IF o(13)=25 THEN PRINT " &66@ PRINT " You fall into a bot
You encounter the troll as he"'" tomless"'"chasm. "
is leaving the cave." 6661 FAUSE S@
6506 IF o(13)=25 THEN PRINT " T &46Z BORDER &: PAPER &: INMK 7: C
he trall grabs you, pounds"’"you LS
r head against the cave wall,""" 5664 PRIMT " You fall..."! FOR 1
and makes a pie with you later"’ =1 TO S:! PRINT '""and fall...."":
fin the day..... ": GO TO 9998 FAUSE S@: NEXT 1: GO TO 9999
&587 RETURM 6688 GO TD 6660
6528 PRINT " You are in a large 67898 GO TO &660
cavern -"'"the living gQuarters o 6728 PRINT "You stand at the foo
¥ the"""roggoth." t of a"""flight of roughly carve
6521 IF o(2)<>%98 THEN PRINT *"Y¥ d stone"""steps. A dim greenish
our adventures have exhausted"’" light"'"can be seen to the east.
you - you are too weak to"'"cont " '
inue." 6722 GO SUB 75@: RETURN
64522 GO 3UBR 754 6748 PRINT " You stand in a colo
6523 RETURN ssal cavern"'"on the shore of an
6548 PRIMT " You are in a dark a underground"’"lake stretching e
nd narrow"’'"passage." astward as far"'"as you can see.
6542 GO SUB 75@: RETURN The roo¥ of the"'"cavern, hundr
65468 PRINT " You are 1in a small eds o+ feet above"'"you, glows w
dark"'"chamber . " ith a pale greenish light."*" HNe
6562 GO SUE 758: RETURN arby are the entrances to"'""two
658€@ PRINT " You are in a narrow tunnels. "
passage. " "In the dim light you &742 GO SUR 758 RETURN
see" " "rough stone steps.” 6768 PRINT " You are in a small
6582 GO SUB 75@: RETURN cave on the"'"lake shpore. Furthe
662d PRINT " You are in a very d r in, the cave"'"narrows to a me
ark chamber."’ "Steps lead up and re crack which is"'"far too narr
down. " . ow for you to enter."
4662 IF light AND NOT o(1@) THEN 6762 GO SUB 75&! RETURN
FPRINT " In the lamplight you s 6788 PRINT " You are at the foot
ee a"'"fearful drop into a chasm of a flight"'"of stone steps, a
2O "the Rorth." t a junction"'"of passages.”
6684 GO SUR 758 RETURM &78B2 GO SUB 758
6628 PRINT " You are in a spacio 6783 IF po(38)=r THEN PRINT ""Th
us cavern. " e ogre attacks you."! RETURN
6421 IF NOT light OR oilg) THEN &£798 RETURN
PRIMT "It 1s too dark to see an 6888 PRINT " You are 1n a dark a
sthing"'"clearly," nd narrow"’"passage."
422 IF light AND MOT po(ld@) THEN 6881 GO SUR 9258
PRINT " In the lamplight you s 6882 GO SUB 75@8: RETURM
ee a"'"fearful drop into a chasm 682¢ PRINT " You are at a juncti
to"""the north. In a recess in on of"’"passages. "
the"'"cavern wall you see an iro 6821 GO SUB %258
R*'"door." 6822 GD SUB 758! RETURN
64624 GO SUB 758 RETURN 6848 PRINT " You are 1n a small
664@ PRINT " You are in a passag cavern"'"which shows signs of ha
e which"’"slopes slightly downwa ving"'"been once inhabited by so
rds to"'"the east.” me"*"creature, High up - and jus
6641 IF NOT light OR oi{l@) THEN t out"""of reach, a ledge has be
FRINT "It is too dark to see an en"’'"carved out of the living ro
ything"’' "else." ck."
664Z IF light AND MNOT oi(l@) THEN 6842 GO SUB 758! RETURN ’
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6868 PRINT " You squeeze along a
narrow""passage. "

6861 GO SUB 9259

6862 GO SUB 758: RETURN

6888 PRINT " You stand in a smal
1 cave which"'"has obviously bee

n occupied by"'"someone-or some
thing-long ago."

6882 GO SUR 758

6884 IF o0(33)=44 THEN PRINT " T
he bench is roughly hewn out"’'"p

+ solid wood."

6884 RETURN

6988 PRINT " You travel east in
the boat"'"for some time, propel
led by a"""gentle breeze. But th

€ breeze"'"dies, and the boat is
becalmed”’ "on the seemingly lim
itless and"”"utterly still green
lake."' " Far to the west you ca

n just"’"see the shore you have
left."

4982 IF oi(21) THEN PRINT " You
drift aimlessly and die"’"some

days later....": GO TO 99%g

6984 GO SUB 75@: RETURN

6928 IF NOT o(3&6) THEN PRINT "

After rowing for many days"'"tow

ards the east, you land on a"'"r
ocky shore with cliffs which"’"t

ower above you. Steps are"'"carv

ed into the cliff face."

6921 IF o(34) THEN PRINT "You s
tand on a rocky shore, with"'"cl
it+fs which tower above you."'"St

eps are carved into the cliff"*"

face. "

6722 IF NOT p(3&) THEN PRINT '"
A sudden breeze-the first for"’
"days-catches the boat and it"’"

drifts far out into the lake."!

LET 0(36)=9¢: LET o(21)=9@: GO S

UB 7S@: RETURN

6924 GO SUB 75@: RETURN

6794@ PRINT " You are on the cli+

f face. The"'"steps continue upw
ard, with a"""dizzy sheer drop t
© the rocks"'"below. "' "Above you
see the ruins of an"’"ancient t
emple. ™

6942 GO SUB 75S@: RETURN

6768 GO SUB ?38@: PRINT " You st

and at the entrance of"'"the leg

endary temple of Ragadan."”

6962 GO SUB 75@: RETURN

6988 PRINT " You stand in a vast
hall, with"""pillars of gold ri

sing upwards"'"to a vaulted ceil
ing."

6982 GO SUB 75@

6984 PRINT " A narrow stair rise
s from an"'"alcove in the north

wall.""" A broad stair leads dow
nwards, "

6986 RETURNM

7898 PRINT " You are in a circul

ar room at"'"the top of a tall t
ower."

7882 GO SUB 7S5@: RETURN

/@28 PRINT " You are in a long s
traight"’ "corridor."

7922 GO SURBR 758: RETURN

7848 PRINT " You stand in a smal
1 alcove at"’"the southern end o
f the"'"corridor."

7242 GO SUB 758

7844 IF o0(25)=52 THEN PRINT '*"
The bonok rests in a recess. The"
""binding is o+ leather embossed
"""with beaten gold"

7846 RETURN

7868 PRINT "You stand before a g
olden door, "’ "carved with wonder
ful and"’"mysterious designs."
7862 GO SUE 75@: RETURN

708&@ PRINT " You are in a small,
stone"'"walled room."

7881 GO SUB 7S@

7682 IF o(29)=54 THEN PRINT '"B
efore you, in an alcove, stands"
'"the golden chalice of Ragadan.
7886 RETURN

8999 REM end of quest display

9088 CLS : PRINT " You are gree
ted by rousing"’'"cheers from the
villagers."'""Within minutes th
e square is"""filled with people
yexcited by"”"the news of your r

eturn."''" Before many days are

out, you"’'"are crowned king, and
during the"'"following centurie
s the land"’"prospers as you ste
adily acquire"'"the wisdom of ag
e, while"'""retaining the vitalit
y of vouth."

P85 PRINT '"Thus ends the guest

of the"’"chalice of Ragadan."
P18 IF INKEY®="" THEN GO TO 9@

16

FE1S RUN

F@%9 REM map graphics

71868 BORDER 2: PAPER &6! INK 1: C
LS

?185 PLOT 89,8: DRAW 8,16&6: DRAW

-8,8: DRAW -B,0: DRAW -8,1&: DRA
W -16,8: DRAW -16,14: DRAW -8,@:
DRAW -8,8! DRAW 8,8: DRAW 8,8:

h
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DRAW 8,8: DRAW 8,8: DRAW 8,8: DR
AW @,8: DRAW -8,16&6: DRAW @,8: DR
AW 8,16: DRAW -2,B: DRAW 2,8:! DR
AW 8,8: DRAW 8,15
?11¢ PLOT 134,8: DRAW 8,16: DRAW
8,8 DRAW 2,146: DRAW &,8: DRAW
8,16! DRAW ©,8B: DRAW 8,8: DRAW 8
;16! DRAW -8,8: DRAW -4,@: DRAW
-12,16: DRAW 8,8: DRAW 8,8: DRAW
8,8: DRAW -16,8: DRAW -8,16: DR
AW 8,8: DRAW 2,8: DRAW -2,8: DRA
W -8,8: DRAW @,7
?115 PLOT 72,128: DRAW 4,0: DRAW
4,8: DRAW 4,08 DRAW ©6,8: DRAW 4
,8: DRAW -4,4: DRAW -4,-4: DRAW
-4,@: DRAW -4,-4: DRAW ©,-4: DRA
W -4,-4: DRAW @,-4: DRAW 4, -8
9128 PLOT 112,136 DRAW ©,32! DR
AW -4,-4: PLOT 112,16B8: DRAW 4, -
4: PLOT 1@8,152: DRAW 8,@: PLOT
208,120: DRAW ©,8: DRAW -4,8: DR
AW 8,8,-P1: DRAW -4,-8: PLOT 204
,128: DRAW 8,9
9125 PLOT 188,78: DRAW 48,8: DRA
W @,2: DRAW -48,0: DRAW &,-2: PL
0T 188,184: DRAW 40,@: DRAW @,2:
DRAW -4@,@: DRAW @,-2: FLOT 188
186 DRAW 2@,8: DRAW 28,-8. PLOD
T 192,8@: DRAW @,24: PLOT 194,80
: DRAW @,24: PLOT 199,80: DRAW @
,24: PLOT 201,8d: DRAW ©9,24: PLOD
T 287,84.: DRAW @,24. PLOT 209,80
: DRAW ©@,24: PLOT 215,80: DRAW &
,24: PLOT 217,80: DRAW @,24: PLO
T 222,80: DRAW @,24: PLOT 224,88
: DRAW &,24
9130 FOR i=¢ TO 8 STEFP 4: PLOT 8
8,64+i: DRAW 4,4: DRAW 4,-4: DRA
W 4,4: DRAW 4,-4: DRAW 4,4: DRAW
4,-4: DRAW 4,4: DRAW 4,-4: DRAW
4,4: DRAW 4,-4: NEXT i
135 PRINT INK 25AT S,15 "Caves”
AT 7,2 "of"}AT 9,1 "Doom"; AT 13
3245 "Ragadan"
2148 PRINT INK 1;AT 2,12;"The";
AT 9,11;"Great";AT 11,11 "Lake";
AT @,14;"N"
?145 PRINT INK 2;AT 18,243 "THE"
JAT 20,215 "LOST LANDS"
?152 IF INKEY®="" THEN GO TO 91
5@
2155 BORDER 7: PAPER 7: INK @: C
LS : GO SUB &98@8+280%r: RETURN
2199 REM creepy events in Wood
PZ28F LET a=INT (RND*18)
92¢1 IF o(14)¢{>21 THEN RETURN
92602 IF NOT a THEN PRINT *"You
hear a rustling in the"'"undergr
owth."! RETURN

SPECTRUM ADVENTURE

204 IF a=1 THEN PRINT '"Someth
ing creepy drops from"’"above. Y

ou brush it off.": RETURN

2286 IF a=2 THEN PRINT " "You he
ar an eerie wailing in the"""dis
tance.": RETURN

208 IF a=3 THEN PRINT ""An arr
ow whistles by, narrgwly"'"missi
ng you.": RETURN

221@¢ IF a=4 THEN PRINT '"A snak

e hisses and slithers away": RET
URN

9212 IF a=5 THEN PRINT ""A frig
htened deer runs past.": RETURN

214 IF a=6 THEN PRINT ""You gl
impse a figure among the"'"trees
sbut it disappears."!: RETURN

9216 IF a=7 THEN PRINT *""The su
n goes behind a cloud, and"""the
forest gloom deepens.": FETURN
2280 RETURN

7249 REM creepy events in caves
F258 LET a=INT (RND¥*18)

252 IF NOT a THEN PRINT '"Some

thing scuttles in a corner.": RE
TURN

2254 IF a=1 THEN PRINT ""A bat
+lies past; screeching.": RETURN

2256 IF a=2 THEWN PRINT ""Someth
ing slimy slithers aover"®"your +
oot.": RETURN
2258 IF a=3 THEN PRINT ""You he
ar a faint, unidentifiable"'"sou
nd echoing along the caves.":! RE
TURN
2260 IF a=4 THEN FPRINT '"A cobw
eb brushes your face.": RETURN
92462 IF a=5 THEN PRINT '"Two gr
een eyes stare at you from"*"a d
ark recess, and disappear.": RET
URN
264 IF a=6 THEN PRINT '"You he
ar something crawling”'"along th
e passage behind you."!: RETURN
286 RETURN
299 REM temple graphics
9388 BORDER 4: PAFPER 4: INK @: C
LS
23849 PLOT 2,28 DRAW 8,8! DRAW B
y—4: DRAW 232,8: DRAW 7,46: PLOT
16,16: DRAW 9,4: DRAW 224,08: DRA
W @,-4: PLOT 24,20: DRAW &,4: DR
AW 208,88 DRAW B,-4: PLOT 32,24:
DRAW @,4: DRAW 8,0: DRAW @,4: D
RAW 176,9: DRAW ©@,-4. DRAW 8,0:
DRAW B8,-4
?386 PLOT 48,32 DRAW ©,4: DRAW
8,8: DRAW @,%96: DRAW -4,08: DRAW

>
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@,4: PLOT 88,32: DRAW @,4: DRAW
-8,0: DRAW @,94: DRAW 4,3: DRAW
@,4
$397 PLOT 88,32: DRAW &,4: DRAW
8,@: DRAW ©,%9&6: DRAW -4,8: DRAW
@,4: PLOT 128,32: DRAW @,4: DRAW
-8,9: DRAW @,9&: DRAW 4,0: DRAW
2,4
P3I08 PLOT 134,32: DRAW &,4: DRAW
8,9: DRAW @,7&6: DRAW 4,08: DRAW
@,4: DRAW 4,@: DRAW @,4: DRAW 4,
@: DRAW @,-4: DRAW 4,@: DRAW @, -
8@: DRAW 8,9: DRAW @, -4
2389 PLOT 56,132: DRAW 1&,8: PLO
T 96,132! DRAW 14,8 PLOT 56, 36!
DRAW 1&,8: PLOT 96,36 DRAW 16,
@: PLDT 144,34: DRAW 146,8: PLOT
184,36: DRAW 16,0
2318 PLOT 1746,32: DRAW ©,4: DRAW
3,d: DRAW @,44: DRAW 4,@: DRAW
@,4: DRAW 4,@: DRAW &,-4: DRAW 4
,@: DRAW @,-4: DRAW 4,@: DRAW @,
-64@: DRAW 8,8: DRAW &,-4
$312 PLOT 4¢,136: DRAW 96,8: DRA
W @,4: DRAW -96,@8: DRAW @,-4: PL
OT 48,149: DRAW ©@,4: DRAW 8,8: D
RAW ©,4: DRAW 16,0: DRAW ©9,4: DR
AW 12,9: DRAW ©,4: DRAW 24,8: DR
AW @,4: DRAW 4,0: DRAW @,-12: DR
AW 8,@8: DRAW &,-4: DRAW B8,8: DRA
W @,-4
314 PLOT @,72: DRAW 1&,146: DRAW
16,8: DRAW B8,2: DRAW B8,-2: DRAW
8,-4: PLOT 72,88: DRAW 14,-8: D
RAW 8,-8: PLOT 112,68: DRAW 8,-4
: DRAW 8,-8: PLOT 128,56: DRAW 1
6,8: DRAW 8,8: PLOT 16@,8@: DRAW
8,4: DRAW 8,9: DRAW 8,4: PLOT 2
¢9,92: DRAW 8,8: DRAW 32,-16: DR
AW 8,@: DRAW 7,4
9316 FOR i=1 TO 11: PRINT INK &
JAT S5+i,83" 1";AT S5+i, 135" #1"! NEX
T A
P317 FOR i=1 TO 9! PRINT INK &)
AT 7+i,193" §": NEXT i: FOR i=1 T
0 7: PRINT INK &63AT P+i,29453" I":
NEXT i
9328 IF INKEY$="" THEN GO TO 93
20
$322 BORDER 7: PAPER 7: INK @: C
LS : RETURN
9499 REM title graphics & instr.
5d@: BORDER @: PAPER 1! INK &:
CLS
9?5@¢S PLOT ©,48: DRAW 255,0: PLOT
96,48: DRAW 16,4: DRAW 8,4: DRA
W 4,4: DRAW @,12: DRAW -12,8: DR
AW -8,8: DRAW -16,32: DRAW -16,8
: DRAW 112,0: DRAW -16,-8: DRAW

-16,-32: DRAW -8,-8!: DRAW -12,-8
: DRAW ©6,-12: DRAW 4,-4: DRAW 8,
-4: DRAW 16,-4
?518 PRINT AT 14, % " NG
H";AT 17,%; "ETHE GOLDENEE"; AT
18,9 " I ; AT 19,9 "N
EEECHALICENEN"; AT 24, 7; " I
mne———
515 PLOT INK 53;128,88: DRAW I
NK S53;@,16: DRAW INK S;-4,8: DRA
W INK S3;8,9,-PI: DRAW INK 5;-4
y—8: PLOT INK S53124,1084: DRAW
INK S5;8,0
2520 RETURN
688 PRINT "'" According to lege
nd there"'"existed, i1n the ancie
nt temple"' "o+ Ragadan, a golden
chalice."""Drinking from the ch
alice was"" "reputed to confer im
mortality."
602 PRINT '" Unfortunately, ove
r the"'"centuries, the location
o+"'"Ragadan has become lost. On
l1y"""the legends remain.”
484 PRINT '""Your gquest is to se
ek out the"'"temple, drink the 1
mmortal®’"draught, and return sa
fely hame.,"”
26046 IF INKEY$="" THEN GO TO %&
gé6: CLS
2687 CLS
246808 PRINT " INSTRUCTIOQHMS"
418 PRINT ""To move north, sout
h, east, west"'"up, or down, typ
e:"""n, s, €, W, u, d"
?461l6 PRINT '"The following verbs
should be"'"entered as single w
ords: "'"look, wait, dismount."
4618 PRINT ""The following verbs
may also be"'"used, but must be
followed by"’"a noun:"'"open, t
ake, examine, enter,"’"fight, gi
ve, mount, drop, buy,"'"climb."
2520 PRINT "You may also use exp
ressions”’"such as 'climb onto
sxs+"™"""This list is not exhaust
ive."""You will have to discover
the"' "others yoursel+$."
9621 PRINT "To see what you are
carrying: i"
24622 IF INKEY®="" THEN GO TO %&
22
P623 CLS
F638 RETURN
2982 REM dead heroes come here!
999@ IF INKEY$="" THEN GO TO %9
8
2991 RUN

T T e e e et e AR
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" fMeow
Micrors

DATA RECORDER

DESIGNED FOR RELIABLE SAVING & LOADING OF COMPUTER DATA

* COMPACT SIZE
(200mm x [30mm x S50mm) TAPE
COUNTER

* HIGH RECORD LEVEL
* AUTO STOP

* QUTPUT CUT ON RECORD Y
(feads left connected)

* AUDIO MONITOR
ON LOAD & SAVE

3.5mm JACK ‘LOAD’
2.5mm REMOTE
3.5mm JACK ‘SAVE®

7 PIN DIN SOCKET SLIDE

LOAD/LEVEL

BATTERY
OR 6V ADAPTOR
ADAPTOR SUPPLIED

ZX81 £27.95

INCLUDING INTERFACE

SPECTRUM £24.95

GUARANTEED FULLY COMPATIBLE
WITH SPECTRUM & ZX81 OR YOUR MONEY BACK!!

LOOK!! SUPER SOFTWARE YtV SPECTRUM

TAPE PRICES!!
XL

SPECTRUM 48K
..t LOOK'J
' NEW!!* is

PURRRFECT VALUE tapes for each computer

pad Race
3D moving road
seen through the
iodicreen. You

5t stay on the

Golf Play your
way round a 9 hole
random course.
Each hole is set
with bunkers, out
of bounds & water
hazards 3D
graphics. Full set
of clubs, putting,
full score display.

o>l0 P
Bar Billiards

1 or 2 Players.
Computer plays 1.
Red ball, break and
total score, plan
view of table with
mushrooms.

BCCEE 6 a side
me for 2 players.
sunding ball,

I Mmen, $Core
goals, fouls.
view of pitch.

i 23

T

Kludo for 2 106
players with rooms,
Weapons, SUspects.
Full board display,
random solutions
and dealing. Good
fun for all the
family.

0329,

Battleshiﬁs
You battling the
computer in this
popular board
game. Set your
fleet, computers
is random.

e

Stormforce
An original board
game for 2 players.
Each player has 6
commandos and a
field gun. Capture
thie enemies fag.
Hidden mines and
action graphics.

o &

Starbuster
You are hemmed in
by a galaxy of stars,
novas and super
novas. Blast them
to bits and move.
High score chart

C-- - --;!:

Invasion

Gunner
Super fast MC!
3D moving display.
Lasers, shiclds,

2 part invaders,

3 levels. Quick

reactions nided.'
Ty

Y
Master of
the Rings

Avoid losing lives,
Search snake pit,
ravine, irees, maze,
black rings, dark
riders. All with traps
Find 6 hidden rings.
Action graphics.

FROGRAMMERS
WORKSHOP

*Character Generator
block display gencralion

FISHY DICK
Dick must catch
the fast moving fish
as they swim in his
river. He can cast
and strike. Mind
the ducks!
Beautiful graphics
All machine code.
The more fish you
catch the harder
it gets!

Cast & Strike with
different bait for
each fish.

of 21 UDG's + 147 exira
in areay storage
*Memory Pether
*Tape Header
Dissembler
*Antributes Calculaior
*M.C. Sound Effects
Generator
1000 s of combanations
single note, ramped twin
& two-ione
*Number Coavertor
Binarv —deamal—hex up
1o 16 bt
*Number Transiator
“16 Bit To Lo & Hi order
bwics i hex or decimal
*UDG Array Display
Block displays of
stored graphics

- A

=
_éf«/ £3.50

P+ I
ZX81 (3.50 each)
£6.00 for 2 tapes

ONLY

2 SUPER GAMES g et

IPECTRUM (£3.50 each)
ON EACH TAPE!

| .m for 2 wapes

ALL Tape Prices include Postage and Packing and VAT
Data Recorder ADD £1.50 Postage, Packing & Insurance
Allow 7—14 days for delivery

Send cheques or Postal Orders only

Overseas orders for software tapes only! (ADD £1.00)

Meow Micrors

8§ Newnham Close
BRAINTREE, Essex CM7 7PR
Tel: (0376) 22425
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In this, the final part of the
series, I'll be providing you with
the last part of my LOGO pro-
gram for 48K Spectrums, and
showing you structured pro-
gramming with LOGO.

To incorporate the program
in this issue with the version you
completed last time, first enter
the listing in fig. 1. into your
computer, then store it on tape.
Then, load into your Spectrum
the program completed last time
(from parts 1 and 2), then
MERGE this issue’s program in-
to it. Finally, save a copy of the
completed program, then you're
ready to RUN.

New Commands

There are two additional com-
mands created by the extra
routines in this issue. The firstis
BACKGROUND (BG), which
allows you to define the paper
colour in specified areas of the
screen. Five numbers are re-
quired after BACKGROUND to
complete the command. Here is
an example which you can try:

BACKGROUNDO 0 31656

The first four numbers define
the area, a rectangle, to be
“painted’’, and the last number
is the colour {0 to 7, as shown
on the Spectrum keyboard). The
first two numbers are the x and y
co-ordinates of the top left point
of the area to be coloured. In the
example, 0 0 refers to the top
left of the screen, unlike the co-
ordinates for SET which start at
the bottom of the screen. Infact
the first two BACKGOUND co-
ordinates are the same as the
BASIC PRINT AT. The third and
fourth numbers of the
BACKGROUND command are
width and height of the square
to be coloured. In the example
the number 31 is the full screen
width, and the number 6§ means
six charactersquares down. The
number 5 is the colour cyan, and
so, the example given will
“‘paint’’ a cyan block at the top
of the screen. In an example
later on, the same command will
create the sky in a scene which
will be created with LOGO com-
mands.

The other new command in
this issue is LIST. It will list to
screen or printer a LOGO pro-
gram. But, as | haven't yet ex-
plained how to create a LOGO
program, you won't yet have
anything to list!

Defining Logo
Commands

LOGO programs are made be
creating new commands from

T B e T e e S e S T e R e R T ey T s e e e e s T T,
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_David Nowotnik concludes his
fascinating serles'l._ gg c;:hls adaptation of

the commands that LOGO
already understands. You can
create a new command using
DEFINE {(DF). Most versions of
LOGO use TO instead of
DEFINE, but I've used the latter
as it is more explanatory. You
complete the DEFINE command
with the new command name,
which must be different from all
the commands currently
available to LOGO. As an exam-
ple, let's tell the computer how
to draw a box; we'll define a
command called BOX. First
enter the command:

DEFINE BOX (or DF BOX)

The screen will clear after the
computer has checked that the
command BOX doesn't already
exist. You'll get the message
‘DEFINE BOX' at the top of the
screen, and the usual "W:’ at the
base of the screen.

There is no standard way of
defining new commands in
LOGO; there are probably as
many different ways as there
are versions of LOGO. So the in-
structions that follow just hap-
pen to be the way | have decided
to allow the definition of new
commands.

To define our box, enter the
command:

RP4[FD 40 RT90]
and press ENTER.

That line will appear at the top of
the screen with a line number of
zero. The line numberis not used
by LOGO; I've just added it to
identify lines in case we want to
make any changes. In any one
definition, you can enter up to
10 lines, but no line can be
longer than 28 characters. For
our BOX definition, all we need
is the one line already entered,
so we tell the computer we've

Fig.1. The program listing

118 DATA 18,24,1

14g DATA "LI",&6188,"BG",s858¢
249 DATA "LIST",&6180, "BACKGROUM
D" ,&8500
&188 REM LIST
&185 IF def<l THEN RETURERN

6118 PRINT #1;"LIST -

To Screen

or Printer?"

4115 LET zs=INKEY$: IF z%="" THE

M GO TO 6115

5128 IF z&="S" THEN LET li=1: G

0 TO &208

6125 IF z$%="FP" THEN LET l1li=2: G

O TO &1486 -

&al38 GO TO &115

al1d48 CLS ! PRINT "Printer listin

g - please wait"

6145 OPEN #2,"p"

&l58 FOR j=1 TO de+: GO SUEB &30@

6155 PRINT : NEXT j

&1568 OPEN #2, "s".! RETURN

6280 FOR j=1 TO de#

&285 CLS ! PRINT H1;"Please Wait

6218 GO SUB &3@8@

a2lS IF INKEY$®$="" THEN GO TO &2
15

&228 MEXT j: RETURN

&3dg LET ed=ji: GO SUB S58ES

6385 LET y®=w$(j+n)

6319 FRINT "Definition - "j;y&'’

4315 GO SUB 5955: RETURN

&od8 REM BACKGROUND

&5E85 GO SUB 1288: IF err>@ THEN
RETURN

&016 IF a<® OR a>31 THEN LET er
r=2: RETURN

63515 LET ceol=a

6528 GO SUB 128@: IF err>@ THEN
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RETURN

6525 IF a<@ OR a>21 THEN

r=2! RETURN
6538 LET row=a

6535 GO SUB 1289:

LET er

IF err>@ THEN

{atcol) >»31 THEN

RETURN
6548 IF a<@ OR
LET err=2.: RETURN

6545 LET width=a
6558 GD SUB 1208:

IF err>@ THEN

RETURN
6555 IF a<@ OR (a+row) >21 THEN
LET err=2! RETURN

5560 LET height=a

6565 GO0 SUB 1209:

RETURN

4578 IF a<@ OR a>? THENM

=21

6575
6588
4585
&598 LET
6595 LET
1-B¥1k

RETURN
FOR
FOR
LET

j=col

1k=INT

IF err>8 THEN

LET err

i=row TO row+height
TO col+width
at=22528+32%i +j
l11=PEEK at

{li/78): LET 1l=1

5688 POKE at,11+8%a

6685 NEXT j:
6718 RETURN

NEXT 1

finished by entering END. You'll
get a message to tell you that
the new command BOX has
been stored, then you're back to
a clean sheet of paper, and the
‘W' symbol. The LOGO pro-
gram will now accept BOX as a
command; try it!

You can include in your
definitions already defined com-
mands. As an example, define
anothercommand PATTERN, as
follows:

DEFINE PATTERN
RPB[BOX RT 45]
END

When complete, enter
PATTERN as a direct command;
you'll get a pattern based on the
BOX routine you defined. Fig.2.
contains another command call-
ed MOVE which also uses BOX.
Define the command as before,
then enter MOVE as a direct
command. This definition uses
several commands which were
described in parts 1 and 2.

Editing commands

The pattern created PATTERN
wasn't particularly exciting; we
could change PATTERN to im-
prove it. To do this we use the
command EDIT. The syntax is
EDIT PATTERN. Once you have
entered this command, the com-
~ puter will spend a few moments

searching for PATTERN, then
reformatting, ready for changes
to be made. The definition will
reappear on the screen as you
entered it (apart from END). At
the bottom of the screen is a
menu of editing options.

® QOption 1 is EDIT. It will
allow you to change a line. Enter
the line number of the line you
wish tochange, and re-enter the
line as you want it.

® Option 2, INSERT allows
you to insert another line bet-
ween two lines of the screen.
Remember, you cannot exceed
atotal of tenlines, so you canin-
sert a line if you have 9 lines or
less in your definition, If you opt
to insert a line, say number two,
then the previous line two
becomes number 3, 3 becomes
4,and so on.

® DELETE (option 3} allows
you to delete a line.

® REMOVE (option 4) will
remove the whole definition.
Pressing 5 will return you to nor-
mal command ("W).

DEFINE MOVE

PU XY 50 PD BOX
PUSX 120 PD BOX
PUSX 190 PD BOX
END

Fig.2. Definition of the
command MOVE
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So, to EDIT the command
PATTERN, you will want to
change line zero. Press 1 to get
the EDIT option, and press O to
indicate that it is line O which
youwant toreplace. Then enter:

RP 12 [BOX RT 30]

Press 5 to exit the edit
routine, enter the direct com-
mand DRAW to clear the screen
and reset the turtle, then try
PATTERN again.

LOGO Structures

By now you should already have
an idea of how programs are
built upin LOGO. Each definition
should be quite independant;
you should check it out before
maving on to the next definition.
This is structured programming.
It has the advantage of being
easier to follow what is happen-
ing (than, for example, ‘unstruc-
tured’ BASIC], so it should be
easier to correct any mistakes.
Programs written in this way are

also much easier for others to
understand. The BBC machine’s
PROCEDURE and the QL's DEF
PRO also allow programs to be
structured in a similar way.

To start you off in LOGO pro-
gramming, fig.3. contains a
listing, obtained by the LIST
command. When entering a
LOGO pregram, remember to
enter one definition at a time
(end each with END, which is
not shown in the listing), then
test it and edit as necessary
before moving onto the next. In
the example program, notice
that the command SCENE is the
command which uses all the
other commands in its defini-
tion. It is the command which is
central to the operation of the
program; you operate the whole
program (when it's all in the
computer) by entering the direct
command SCENE. In this way
LOGO differs from BASIC. Its
programs will not start with a
single RUN command; they start
with a defined command which
is the ‘core’ of the program.

Fig.3. An example LOGO program
Definition -

g BG @ @ 31

Definition -

g PU XY 4@
1 SX 42 PU
2 SX 449 PU
3 68X 45 PU
4 SX 45.PU
5 & 44 PU
6 35X 42 PU

Definition -

g BG & & 31

Definition -

g BG 20 19

Detinition -

& BG 22 13

SKY

SUN

la& PC & PD

XYy 38 159 FD

XY 37 15B FD

Xy 37 157 PD

XY 38 15& FD

XY 448 155 PD

GROUND

14 4

HOUSE

55 2

DOOR

3 T |
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Definition - WINDOWS Definition - TREE .
%) BG 21 11 ¢ 8 7 g PU XY B@ 188 PC & FD ‘
1 BG 24 11 & 8 7 1 SH 28 RP 8 [ FD 7 LT 45 1
Definition - ROOF 2 FD Z2 L
d FPU XY 1&90 3 RT 98 FD 38 LT 92 FD 1
1 94 PC @ 4 LT 98 FD 386 RT 98 FD 1

S RT 99 FD 38

-

2 PD SH 45 FD 33 RT 9@ FD 33

Definition - 3SCENE There is more to LOGO than

the aspects | have covered in

—

. this series. LOGO also uses

g SKY SUN variables; it allows
decision making with

1 GROUND TREE IF...THEN. ..ELSE struc-

Y

" 4

tures; and it permits text handl-
ing. If you want to know more

2 HOUSE ROOF DOOR WINDOWS about LOGO there are several fascinating possibilites thal
good book available {(for exam- LOGO is able to offer as an ins
: ple LOGO Programming by Peter troduction to programming i
3 PU XY 200 160 SH 180 Ross). Despite the limitations of young and old, or simply, as a8
my program, | hope you have easy to use graphics creatiof

4 FPD gained an insight into the package.

"’....r N - 1-.“““
i / 7/ BN Baandiis inan B \ N\ N\ N\ N

Lillle nl\\\\\
3RS

HORNBY
SOFTWARE

SPECTRUM
PRO GOLF SERIES .

.'l ). L"

Y

NEW ERA IN COMPUTERISED GOLF

/The FORT m'*mm‘
/_for the Spectrum, \

Now your 16k and 48k Spectrum get 12k
of fig-FORTH fram a new cartridge thal's
perfect for robotics

Recommended by "“Sinclair User”, August

EXACT SIMULATION OF BRITAIN'S TOP GOLF COURSES
{1) ALL GOLF RULES APPLY

{(2) DESIGNED FOR ONE OR TWO PLAYERS

{3) PLAYED OFF ANY HANDICAFP

{4) ON EACH HOLE DIST, PAR, GREEN ENLARGEMENT

{5) CONTROL SHOT — CLUB, STRENGTH, DIRECTION,
SHAPE OF SHOT

machine cannal be “hung-up” and a number af
routines and FORTH words are Vectored

allr_w.'lr'ig rL-c:_)r'uflgurﬂtlt}r'

This piece of genius 15 5"1_‘-‘UL}“II: i of Later in the year & software upgrade wall {6) GRAPHICS EXCELLENT
e i i b b aeiae Aich W ppri Al (7) EXTREMELY REALISTIC
It has 5232 and Parallel ports that not Order the Spectrum FORTH VO Cartridge -
only facilitate remote control put are usable £59+ VAT using the coupon addng £5 75 plp FREE CHRISTMAS OFFER
from FORTH or BASK .N-Ir the parallel alsa & mserance (10 for Furope, £15 outs *TROON 48K WHOLE SERVICE
allowang a Centronucs rl. r o b"(!'uf m '\-l:L.'-'\.:.H it rone detailed information, tick that MNEW BIRKDALE 48K £31.00
Due to an Inter ||, en ‘Break' key the Dox Mstead. SUBIECT TOAVAILABILITY LINDRICK 48K ’
_ _ _ W _ F _ _ WENTWORTH — EAST & WEST COURSES 48K
i R e b i 1] MOORTOWN Scene of first 1984 International Championship
9 HOLE SIMULATED COURSE
[ T I ALL PRICES INCLUSIVE OF VAT, P+P, AVAILABLE FROM:
T — I HORNBY SOFTWARE
'Ean_lddl;:kd«s e & ct“lT ml H uf i:l ad, Bournemiouth
v, Darset. England Tel iC 1302385
DN WS R W ot ki T farim| 21 PINFOLD HILL, LEEDS LS15 OPW

SPECTRUM FORTH | /O CARTRIDGE
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Light Screen

In this part of the series we tie up
all the loose ends (and leave a
few more in the process). Once
you have part three, the pro-
gram will be unified and even
partially usable — no longer a
fragmented assortment of
meaningless subroutines. The
building blocks we constructed
in the first two parts will be
drawn together, (to become a
foundation in whose structures
should be evident) the organisa-
tion of the, as yet, unfinished
whole. We start off part three
with two rather weird
subroutines, but we quickly pro-
gress to the initialisation and
main loop of the program.

Cursor positions

Toni Baker completes the
' structure of our Spectrum
graphics package, and
describes the cursors 5
! generated by the program.t

HL, which stores the address of
the byte within the display file
which contains the given pixel.
These four bytes may be stored
in memory in the order LHCB, so
bytes one and two between
them contain an address, byte
three contains the column
number, and byte four contains
the row number. We also have
the additional convention that
byte four may contain the value
FF — thisis just a signal meaning
““this cursor is not in use'’; The
following subroutine is used to
give initial values to some of the
cursors. It performs the follow-
ing task: if the cursor is not in
use, then reset the cursor to co-
ordinates 0,0. It assumes that
HL is already pointing to byte
four.

cursors now. They are called
ORIGIN, MARKER and CUR-
SOR. The second one —
MARKER — is not always used,
but ORIGIN and CURSOR
always are. Basically, ORIGIN
marks the start of the line, and

As we explained earlier, cursor H CURSOR marks the end. Each of
positions are held in four ongini marker and these cursors is stored amongst
registers: B and C, which store CUIFSOI the program variables between .
the row and column numbers DBOO and DB4 1. Each occupies o~
respectively and register pair 1'd like to introduce you to three  four bytes — ORIGIN from e <
ORG DDA3
34 RES_CURSOR INC (HL) Is byte four FF?
200E JRNZ,RC_EXIT Jump if not, restoring value of byte.
2B DEC HL
2B DEC HL
2B DEC HL Point to byte one.
3600 LD (HL),00
23 INC HL
3640 LD {HL),40 Specify cursor address 4000h (top left hand
corner of screen).
23 INC HL
3600 LD (HL),00 Specify column number zero.
23 INC HL
3601 LD (HL},01 Specify row number zero (because of next
instruction).
35 RC_EXIT DEC (HL)
(od] RET Cursor initialisation subroutine.

ZX COMPUTING OCTOBER/NOVEMBER 1984
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ORG DDB6
D5 DR_CURSORS PUSH DE
210CDB LD HL,ORIGIN
0603 LD B,03
C5 DCS__LOOP PUSH BC
5E LD E,(HL)
23 INC HL
56 LD D, (HL)
23 INC HL
4E LD C,(HL)
23 INC HL
46 LD B,(HL)
23 INC HL
78 LD A,B
FEFF CP FF
2806 JRZ,DCS__CONT
E5 PUSH HL
EB EX DE,HL
CD6CDD CALL DD6C,DR_CURSOR
E1 DCS__CONT POP HL
C1 POP BC
10E9 DJNZ DSC__LOOP
D1 POP DE
c9 RET

HL: contains address of program variable na

ORIGIN.

DE: = address of cursor within display file.
C:= column number of cursor position,
B: = row number of cursor position.

Point HL to next variable.
row number, or FF if cursor not in use.

A=

Jump if cursor not in use.

HL: = address of cursor.
Draw specified cursor. i
HL: points to next variable. |

B: = loop count.

Leave original DE unaltered.
Routine to draw each of the three cursors, ORIGIN, MARKER and CURSOR.

DBOC to DBOF, MARKER from
DB10 to DB13, and CURSOR
from DB14 to DB17. This next
subroutine draws each of the
three cursors onto the screen (if
they are inuse). It relies upon the
subroutine DR_CURSOR
which was listed in part two.

Calling the
program

Now we come to the START of
the program. The whole pro-

gram may be run simply by call-
ing the machine code from the
START address. In hex, this ad-
dress is DDD5, but by an ab-
solutely astounding coincidence
(what?) the START address in
decimal is the highly memorable
56789. The BASIC instruction
RANDOMIZE USR 56789 will
call upon ‘‘Light Screen
Designer’’ to do its work. To use
this program you have nothing
to remember except 56789,
Got it?

In fact, USR 56789 can be

used for two entirely different
reasons —to begin a picture, or
to CONTINUE with a picture,
since with this program you are
free to hop back and forth bet-
ween BASIC and machine code
as much as you wish. Note that
a BASIC CLS instruction is need-
ed before a new picture is
started.

The program distinguishes
between the two different
forms of start by quite an in-
genious method. To BEGIN
with, none of the cursors will be

self-consistent (that is — if H
says one thing, BC will
another). Whereas, if a drawin
is being continued then e
cursor will be consistent.

The program uses a total
sixteen different cursors.
of them occupies four b
and each of them lives bet
DBOO and DB3F. Watch h
the initialisation seguencs
works. You may find it helpful
look at at the top part
Figure One in order to follow t
program through.

Complete program initieksation subroutine. ORG DDD5 (decimal 56789)

CDCCDC START CALL DCCC,MESSAGE

(0} DEFB 01 Print message ‘‘Light Screen Designer'’.

DD2140DB LD IX,DB40 Initialise |X as required.

CDBO16 CALL 16BO,SET__MIN Maximise spare RAM space.

2100DB LD HL,ORIGIN2Z Point HL to first program variable.

0610 LDB,10

£5 PUSH BC

S5E LSD__LOOP LD E.{HL}

23 INC HL

56 LD D,(HL) DE: = address of cursor, if assigned.

23 INC HL

4E LD C,(HL}) C:= column number of cursor, if assigned.

23 INC HL

46 LD B,(HL} B: = row number of cursor, if assigned.

78 LD A.B

FEBO CP BO

300A JR NC,LSD__RESET Jump if row number out of range.

Eb PUSH HL

CD41DD CALL DD41,PIX_ADDR HL: = address corresponding to row and column
numbers.

A7 AND A

ED52 SBC HL,DE Set zero flag if this address matches to the one
given.

E1 POP HL HL: points to byte four of program variable.

2802 JRZ,LSD__OK Jump if cursor position is already assigned.

36FF LSD__RESET LD (HL),FF Signal ““cursor not in use.”’

23 LSD__OK INC HL Point to byte one of next program variable.

C1 POP BC j

10E3 DJNZ LSD__LOOP Repeat for all cursors. ?

70 LD (HL},B |

23 INC HL |

70 LD (HL),B Reset (JFLAGS). .5

210FDB LD HL,ORIGIN + 3 HL: points to byte four of (ORIGIN). i

CDA3DD CALL DDA3,RES_CURSOR Reset origin-cursor to 0,0 if not in use.

2E17 LDL,17 HL: points to byte four of (CURSOR). E

CDA3DD CALL DDA3,RES__CURSOR Reset main-cursor to 0,0 if not in use. i

44
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CDBEQ2 LSD__READY CALL KEY__SCAN DE: = immediate keyboard scan.

1B LD AE A:= key code ignoring shift.

FE20 CP 20

20F8 JRNZ,LSD__READY Wait until "ESCAPE"’ key pressed.

CDBEOD CALL ODBE,CLS__LOWER Clear lower part of screen to erase message.
“ain Iool’ pmgram before any further action is how this is achieved?

Now we come to the main loop
ram.lf you take a look at
ure 1 you'll see |'ve drawn a
flow diagram to show how it
works. | don't often do flow

those rare exceptions where |
did. If you follow the workings of
the flow diagrarm you’'ll see that
the cursors are only on the
screen whilst waiting for a key
to be pressed. Once a key is

taken. One thing to watch out
for though, is the fact that the
keys do not repeat automatical-
ly. However, the “'shift'’ key ac-
tivates a repeat facility for the
cursor keys only. Can you see

""Shift"" with any other key
will result in the possibility of
returning to BASIC. Incidently,
don’t worry about the copying
the screen part — all will be
revealed later on,

diagrams but this was one of detected the cursors are erased

ORG DE1B

CDB6DD MAIN__LOOP " CALL DDB6,DR__CURSORS Draw cursors on screen.
CDBSDC CALL DCB5,GET__CHR DE: = keyboard scan.

CDB6DD MAIN__LOOP__2 CALL DDB6,DR__CURSORS Undraw cursors,

2A140B LD HL,ICURSOR} HL: = address of main-cursor.
ED4AB16DB LD DE,(CURSOR + 2) BC:= co-ordinates of cursor,

D5 PUSH DE

7B LD A,E A: = key code ignoring shift.
FEO3 CP O3

2853 JR Z,CSR_DOWN Jump is “‘cursor down'' pressed.
FEO4 CP 04

2840 JRZ,CSR_LEFT Jump if “'cursor left’” pressed.
FECB CP OB

2846 JR Z,CSR_UP Jump if ““cursor up’’ pressed.
FE13 CP13

283D JR Z,CSR__RIGHT Jump if “‘cursor right'’ pressed.
DDCBO166 BIT 4,(JFLAGSI}high

2014 JRNZ ML_ACTION Jump unless screen requires copying.
210040 LD HL,4000,D0__FILE

1100C0O LD DE,CO00,D__FILE__2

01001B LD BC,1B0OO

EDBO LDIR Copy screen,

210CDB LD HL,DBOC,CURSOR

1100DB LD DE,DBOO,CURSOR__2

4D LDC.L Note: BC: = QQ0C.

EDBO LDIR Copy cursors.

D1 ML__ACTION POP DE DE: = keyboard scan.

211BDE LD HL,DE1B,MAIN__LOOP

EB PUSH HL Force subroutine return address to be

MAIN__LOOP,

2142DB LD HL,DB42,CMD__ADDRS

14 INC D

2803 JR Z,ML__CASE Jump unless “‘shift’’ pressed.

E1 POP HL Balance to stack.

1839 JR RET__BASIC Prepare to return to BASIC,

7B ML__CASE LD AE A: = key code.

87 ADD A A

85 ADD AL

6F LD LA HL: = points to subroutine address.
4E LD C,(HL}

23 INC HL

46 LD B,({HL} BC: = subroutine address.

Gh PUSH BC Stack: = subroutine address.
2A14DB LD HL,ICURSOR} HL: = main-cursor address.
ED4B16DB LD BC,(CURSOR + 2) BC: = main-cursor co-odinates.
co RET Call required subroutine.
CD13DD CSR__LEFT CALL DD13,LEFT_PIX Move cursor left.

180D JRCSR__STORE

CD1FDD CSR__RIGHT CALL DD1F,PIX__RIGHT Move cursor right.

1808 JRCSR__STORE

CD29DD CSR_DOWN CALL DD29,DOWN__PIX Moave cursor down.

1803 JRCSR__STORE

CD360D CSR_UP CALL DD36,UP__PIX Move cursor up.

3805 CSR__STORE JR C,CSR__EXIT Jump if cursor cannot move.
221408 LD (CURSOR),HL Store new cursor position.
ED4316DB LD (CURSOR + 2),BC Store new cursor co-ordinates.
D1 CSR_EXIT POP DE DE: = keyboard scan.

14 INC D

2887 JR Z MAIN__LOOP Loop back unless "'shift"’ pressed.
gga‘JBDD CALL DDB6,DR_CURSORS Draw cursors on screen.

HALT

76 HALT Wait for 1/25 of a second.
CDCODC CALL DCCO,GET__CHR__2 DE: = keyboard scan. ;
1883 JR MAIN__LOOP__2 Loop back. Main program loop.

ZX COMPUTING OCTOBER/NOVEMBER 1984

45




PROGRAMMING FEATURE

Returning to BASIC

And now for the final piece of
code for this issue. . . This is
the RETURN TO BASIC part. It
will ask you whether or not you
wish to return to BASIC and wvill
do soonlyif youreply “'Y". { You

may alternatively reply "N’ or
‘escape'’). Incidentally the
RETURN TO BASIC option
shouldin fact be available direct-
ly {without shift], just by press-
ing the “"escape’’ button. To set

this up, you should POKE ad-
dress DBB2 with A4, and ad-
dress DB83 with DE. This effec-
tively stores the address of an
appropriate RETURN TO BASIC
subroutine amongst the COM-

MAND ADDRESS table which
runs between DB42 and DBSF

The skeleton of the progran
is now complete. in the next pan
| shall start filling in some of the
functions available.

ORG DESE
CDA4DE RET_BASIC CALL DEA4 ESCAPE Ask whether BASIC wanted.
C31BDE JP DE1B,MAIN__LOOP Jump back to main loop if not.
CDbCCDC ESCAPE CALL MESSAGE
12 DEFB 12 Print message and await reply.
FEG9 CP "y
Co RET NZ Return unless reply was "Y',
F1 POP AF Empty the stack.
c9 RET Return to BASIC.

Subroutine to detect and comply with a RETURN TO BASIC request.

PRINT MESSAGE
LIGHT SCREEN
DESIGNER' :

START

ASSIGN IX

CLEAR
WORKSPACE, sic
SIGNAL
| NOT I USE’ ANY
UNUSED CURSDRS

RESET (JFLAGS)

INITIAL ESE [ORIGIN)
AND ICURSOR)
IF NOT YET IN USE

|

WAIT TiLL
ESCAPE' KEY
15 PRESSED

ERASE MESSAGE

DRAW CURSORS

MAIN LOOP

WAIT FOR KEY
T BE PRESSED

UNORAW CURSORS |

YES WAS A N
CUSOR KEY “Seic

FRESSFH':/’
COPY THE SCREEN
IF NECESSARY

WAS

SHIFT” ALSD

PRESSED?
e

CALL THE
COMRESPONDING
I SUBROUTINE

MOVE THE
CURSOR

REDRAW CURSDRS
WAIT 1726 SECOND
- . RETURN TO BASIC
— IF REQUIRED
SCAN KEYBOARD —
IMMEDIATELY
- o )
N

Figure 1. Flowchart describing initialisation procedures and main
program loop.

| S
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Delete

Stan Rodgers sent this routine all the
way from Switzerland, and it's worth
Yodelling about!

| was going to put this in the
“letters’’ section but then
decided that although it's short
it is a real masterpiece and
deserves to be shown in all it's
glory. |

Stan was already working on
this when we published Rodney
Francis' version in the DEC/JAN
issue, and he says that he
thought that the version only did
half the job, since the user still
had to delete one line by hand.
This routine deletes the block
automatically and is shorter to
boot!

A short machine code routine
is set up in the printer buffer and
this makes it suitable for both 16
and 48K machines, it functions
as Stan explains:

“It calls the monitor routine
at 6510h to get the address
of the first line to be deleted
and then again to get the ad-
dress of the line following the
last line to be deleted. These
addresses are then passed to
the monitor routine at 6629h
which performs the
necessary deletion’’

Simple eh? especially if
you're a genius. | have tried this
and it is incredible, it is much,
much faster than several block
deletes used in some profes-
sional Toolkit programs |'ve
tried|

Stan also has a few words to
say on the IN function which has
been causing mayhem. As you
may know on using this the
value of BIT 7 is 1, except on
issue 3 Spectrums when it is
usually (but not always) 0. This
means the value returned as
natural varies between 255 and
191. Stan says "'Strictly speak-
ing only the b least significant
bits are relevant when testing
for a key in, so:

LET X=IN 65022
X=X-32 ¥INT (X/32)

LET

and test for lower values which
will be the same regardless of
whichever machine is being us-
ed:

IFx=23 THEN...

He asks why we didn't think of
it, all | can say is "'Of course, it's
obvious really, | thought
everyone would have realised
excuse, waffle, blush ....

Anyway, over to Stan who
will explain how to operate his
Block Delete.

Stan say’s...

The routine shown in fig. 1 pro-
vides a simple, compact, easy to
use way of deleting blocks of
source lines from a BASIC pro-
gram. To use it, key in the pro-
gram and SAVE it. Lines 4 to 6
comprise the loader and data
necessary to create the machine
code. Key in ‘GOTO 4 ENTER’
and the machine code is POKEd
into memory locations 23300
onwards (this is in the PRINTER
buffer). If the flashing message
‘Checksum error’ is displayed,
you have probably made a
mistake in the DATA statement
at line 6. Check it carefuly, cor-
rect the error and key in '‘GOTO
4 ENTER’ again. When correct,
the message ''DELETE loaded'’
comes.

Now you can test the routine.
Keyin ‘GOTO 1 ENTER’ and the
routine requests the line number
at which you want to start to
deleting. Key in ‘4 ENTER" and
the routine will ask for the line
number up to which you want to
delete. Keyin ‘6 ENTER' and the
routine will delete lines 4 to 6.

You can now save the BASIC
and m-c with the commands

SAVE ""delete””
and

SAVE “‘deletecode’'CODE
mem,20

Now you have a routine

which occupies only lines 1 to 3
of a BASIC program. To use it,
make sure there arenolines 1, 2
or 3 in the program you want to
edit. Key in

MERGE “'delete”’

and the three lines of the BASIC
routine are merged with your
program. Now key in ‘GOTO 3
ENTER® to load the machine
code. The routine will ask you
which lines are to be deleted as
already described.

There is no restriction on the
line numbers which you enter,
except that they must satisfy
the tests in line 1. If you give a
non-existent line as the start
line, deleting will commence
with the next valid line. If the last
line number you give does not
exist, deletion will include the
last line before this number. This
is the most compact way of us-
ing the routine. However, if you
don't mind using more than
three lines, you can do the
following. Delete line 3. Change
line 5 to ‘GOTO 1°. Now the
routine will initialise itself when
you MERGE it and key in ‘GO TO
4 ENTER'.

1 INPUT
1" to line
OR +>t THEN

o I I

23298, t-256%INT
299, INT (£/256):
em: STOP

STORE &: FOR
POKE (mem+i),wv!
T i: READ csv:
PRINT
STOP
S PRINT
TOP

29,25,201, 2081

Fig. 1 BASIC Block Delete routine and loader
"Delete from line
IF #{3 OR t>999%
GO TO 1

2 POKE 232964, f-2S5&6%INT
): POKE 23297, INT

(/256
(#+/2568): POKE
(t/7256): PDKE 23

RANDOMIZE USR m

3 LET mem=23300:
code*CODE mem, 28:

4 LET mem=23304:
i=@ TO 18:
LET cs=cs+v:
IF csv<{>*cs THEN
FLASH 1;"Checksum error®:

"Delete is

& DATA 42,9,91,205,110,25,229
,42,2,91,35,205, 1108, 25,209,209, 2

Fig. 2 Source-code/Machine-code disassembly for Block Delete

SBP4 Z2APASB LD HL, (SB@&)
SB@7 CDAELZ CALL 1%&E
5BA#A ES PUSH HL
SBOB ZAPZ25B LD HL, {(5B@2)
SBBE 23 INC HL

SBOGF CD&EL1? CALL 19&E
SBl2 DI POP DE

SBl3 CDES1? CALL 1%9ES
SBl&é C9 RET

n;{

LOAD
GO0 TO 1
LET cs=8. RE
READ w:
NEX

"delete

loaded": S

S A e e R Y A R R e e T s S e SO VS S e S e S Ty T
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The neweducational language with
Turtle graphics. Logoisan excellent

LOG

toof for practically exploring designs and
patterns giving experience of lengths,
directions, angles, radii and colour
Runs on a 48K

Spectrum £9 . 95 \:’er

HO M EB U DG ET -Helps you sa ve money by planni ng your cash for

the year ahead then displaying vour sccounts on usefu! bar charts utifising
spectacuwlar 30 graphics. A professionai program for
£6.95 inc. vaT

those who like to plan ahead,
See us on PRESTEL ¥ 2473222 &
s UPERCHESS 3 . 0 — The strongest chess program yet for the

Spectrum Computer. Uniike other programs it employs artificial intelligence
rechnigues fo allow deeper searching
£8.95 inc. vaT

along the main lines of play
COMET: KUMA TELECOM GOLD: KUM a@1
MAP OF U . K - A large scale 75 x 60 mile scrolling map is now

available onthe 48K Specirum. Itis easy to use and extremely fast. The program
also includes a gamea using a drifting hot
£11.95 inc. var

air balloon. Educational and entertaining.
Telex 843462 TELFAC KUMA

HISOFT PA SCA L — Virtuaily a full implementation afthe language

aifowing the user fo develop true high-level language skills while attaining
execulion speed close to that of machine code
£25.00 inc. VAT

Complete with 30 page manual
Unit 12, Horseshoe Park, Horseshoe Road, Pangbourne, Berks RG8 7JW

ZEN EDITOR!ASSEM BLEH Zen enables you o write,

assemble, edit and run programs in ZB0 Assembiy language. These operate
faster and take up considerably less memor ¥ space than

£12.50 inc. var
HORSE RACE FORECAST — Uses past and present races and

information to forecast the chances of a horse winning.
Can you afford to be without this program £15.00 inc. VAT
and many more send for catalogue

7= PHONE NOW (073 57) 4335
& . SEND FOR DETAILS

[l Please tick box [ torinformation [ SHARP A [

i required, and send coupaon ta [ SHARP 3541

. Kuma Computers Ltd. : | SAGE 68000 Systam

12, Horseshoe Park
Horseshoa Road, Pangbourne
Berks. RGB 7JW

&

Basic programs. A must for the serious beginner

] APRICOT

[ | EPSON HX-20
[] EPSON QX-10
[ NEWBRAIN

[ SPECTRUM
|

SHARP PC-5000 ,
SIRIUS | | ELECTRONIC MAIL
]
1

| PRINTERS

SPECTHU M software

[ ] SHARP PC 1500
SHARP 700

l MNAMIE

AIDHESY

. PUST COOIE
e i s S R e O

I NOW READ THIS!

It’s your chance to become a
programmer for a friendly,
dynamic new company!

We are currently looking for additional pro-
grammers (and games) to add to our team.

The benefits include, the chance to work on
a wide range of projects, the chance to pass
opinions and present suggestions on other
ideas within the company, financial help
| with equipment, and, of course, an excellent
royalty rate.

(Your chances will be improved if you can
send us examples of any of your program-
ming. If sending us games please give a
brief description of the object of the game,
time taken to program and any other infor-
mation you may feel to be relevant. As well
as a cassette, of course.)

Please apply in writing only to:
LISA VALLMER
THE PROGRAM BUREAU
Chesham House, 136 Regent Street, London W.1.
L= = == S

[t5 easy
to complain about

an advertisement.
Once you know how:

One of the ways we keep a check on the
advertising that appears in the press, on
posters and in the cinema is by responding to
consumers complaints.

Any complaint sent to us is considered
carefully and, if there’s a case to answer, a full
investigation is made. 1

If you think you've got good reason to
complain about an advertisement, send off
for a copy of our free leaflet.

[t will tell you all you need to know to
help us process your complaint as J

quickly as possible.

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

ASA Ltd, Dept 1 Brook House,
Torrington Place, London WC1E 7HN

=
This space 1s donated in the interests of high standards of advertising




PROGRAMING TECHNIQUE

dventure games are
A often most difficult to

write. It is relatively easy
10 write a simple arcade type
game: here you are only con-
cerned with trying to get your
‘space invader’ to do what you
want it to do, With an adventure
program you are dealing with
people. Your program must ap-
pear intelligent and be ‘user
friendly’. It has to be able to
cope with all sorts of input from
a frustrated adventurer.

There are several ways of
writing an adventure program
but they all begin the same. The
programmer must have a good
idea for an adventure and a plan.
This is often the most difficult
part of the whole process. The
best place to get ideas is from a
video range of source material.
This mainly consists of Science
Fiction and Fantasy books. The
most widely used are those by
Tolkein, but there is a wide
range of books which can offer
ideas.

There are other authors
which are rarely touched such
as Issac Asimov, H.P.Lovecraft
and Tanith Lee. Many of the
books from these and other
| authors can provide brilliant
ideas for adventure scenarios.

Be seeing you...

Another, more widely used
source, are television program-
mes and films. T.V. program-
mes such as The Prisoner and
Doctor Who are good starting
points to collect ideas. Many
films, both in the cinema and on
Video release, are good sources
of inspiration. Films such as
Krull, Dark Crystal and Science
Fiction epics such as Return of
the Jedi provide ideas for events
and locations within your own
adventures.

Magazine advertisments also
provide ideas. The graphics
displayed in an advert can spark
off ideas for locations and
characters within an adventure.
The ‘blurb’ itself describing
adventure games can provide
ideas. If agame is for a computer

other than your own, then based
on descriptions in adverts and

| reviewsin computer magazines,

' you can create a scenario for
- your own version of the game.

The majority of ideas come,
not from only one source, but a
mixture of all those mentioned.

some pointers on how to produce that
adventurous masterpiece from
CGlaswegian demon-destroyer,

Brian J. Robb.

If you note down ideas for a
while one day you may find you
have several which fit together
well to create an adventure
scenario.

Mapping your
sScenario

Once you have your scenario
worked out then it's time to
draw a map. Maps are an impor-
tant part of adventure game
writing because they provide an
idea of where each location is,
not just an abstract thought but

a solid visual representation of
your fantasy land.

When the map is finished you
must ‘stock’ it with items,
monsters and characters. On
your map list the items to be
found there and any monsters
which may be lurking in the
shadows. You should also list
any special conditions to be met
betfore a monster can be killed or
and item collected. All this is
shown in figure 1.

Only when all this has been
done should the computer
keyboard be approached. It is
very tempting to begin program-

ming as soon as you have an
idea, without any planning, but
all this will result in is a bug filled
shambles of a program.

An adventure program can
be put together as a series of in-
terlocking ‘modules’ making it
easier 10 trace bugs. A list of
variables to be used throughout
the program should be made and
the variables should be initiated
at the very beginning of the pro-
gram. This makes up one
module. The second module
should contain the instructions
for the game. The variables are
shown in figure 2.

EXIT WEST

ROOM 5

DRAGON -ONLY KILLED WITH
GOLD SWORD.

PILE OF TREASURE -TOO MUCH

TO CARRY UNLESS IN CHEST
EMPTY CHEST

TUNNEL SOUTH
FOUND WHEN
CHEST MOVED

Figure 1. Mapping your adventure.
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10 LET S =0 This is the characters strength

20 LET 1Q = 100 This is his wisdom/intelligence
30 LET M =0 This is his magic ability

40 LET TR =0 The value of treasure carried

50 LET A% =""What Now?'* A typical response
60 LET L =0 The location number

70 LET N =0 The number of items carried.

Figure 2. Setting up the variables.

300 REM MONTERS

310 IFM=1 THEN GOSUB 6000
315IFM=2 THEN GOSUB 6010

Etc..

6000 PRINT ""YOU SEE A DRAGON"'

6006 RETURN

6010 PRINT ""YOU SEE A ZOMBIE"'

6015 RETURN
Etc.,

Figure 3. Monster descriptions without READ and ‘DATA.

600 REM TAKING

610 PRINT "“"WHAT DO YOU WISH TO TAKE?"

620 LET N=N+1
630 INPUT LS(N)
640 IF N
MUCH.DROP AN ITEM."

650 PRINT “YOU MAY CONTINUE"

660 GOTO 1000

Figure 4. A 'brain’ routine to TAKE.

line 1000is the location of the general input routine. This moduleis
for the ZX-81 but is easily converted to other micros.

=5 THEN PRINT ""YOU ARE CARRYING TOO

200 REM LOCATIONS

210 IF L=1 THEN GOSUB 5000 (Where L is the location

Number.)

220 IF L=2 THEN GOSUB 5010

230IFL=3ETC.

5000 PRINT ““YOU ARE IN A DEEP PIT, FILLED WITH SNAKES"".

5005 RETURN

5010 PRINT "YOU ARE IN A FOREST WITH EXQOTIC BIRDS"".

5015 RETURN ETC.

Figure 5. Location descriptions without READ and DATA.

Main Module

Then follows the main module a
control program or ‘brain’. This
module has to collect the loca-
tion descriptions from the main
body of the program. A large
number of computers do this us-
ing READ, DATA loops, but the
ZX-B1, does not have this
feature. Figure 3 shows a way
to get round this problem.

The brain module contains all
the routines likely to be used
many times during a game. This
would include routines such as
GET; TAKE;DROP;FIGHT;
RUN;:REST;HELP;and USE. As
your adventure grows so too
can the program’s vocabulary
and 'brain’,

Once you have your variables
set up, the many brain routines,
and the location descriptions
laid down you have to make
your player-character mortal. A
variable will have been setup to
contain your characters
strength or life points. During

50

the program this should be
decreasing until it reaches zero
when the player-character is
dead. The players strength or life
points can be increased by
eating food along the way or by
using potions and magic.

Example Routine

Figure 4 shows a ‘brain’ routine
for use with the ZX-81, but this
is easily converted to other
micros. Figure 5 shows aroutine
for finding locations without the
need for READ and DATA
statements. Figure 6 is a table
showing the structure of the
completed adventure.

When you have finished pro-
gramming you should have an
adequate adventure to baffle
your friends for a while. If the
task set or aim to be achieved is
difficult enough your players
should be occupied for quite a
while. That is a sure sign that
your program has succeeded.

STEPS TO WRITING
1. CREATE A SENARIO

Y

2. MAPPING

\

3. PROGRAMMING

PROGRAM STRUCTURE
1. SET UP VARIABLES

v

2. INSTRUCTIONS

d

3. MAIN ‘BRAIN’

Y

4, LOCATIONS =

Y

5. MONSTER DESCRIPTIONS —s—

Figure 6. The general structure of a program.
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QL SPECIAL

Moving Graphi
On The OL

_Drive a racing car around the screen in
this fast-moving game from Tim Hartnell, which
demonstrates how effectively SuperBASIC can be

| used for moving graphics.

Drive a racing car around the
screen in this fast-moving game
from Tim Hartnell, which
demonstrates how effectively
SuperBASIC can be used for
moving graphics.

Although the speed of the QL
has been criticised, it is still
possible to produce highly
satisfactory moving graphics
programs as you'll see when you
run this program.

In QLRACER you drive alittle

racing car (which looks
remarkably like an arrow)
around a race track. You'll
discover that the game,
although it starts off running
fairly slowly, is almost impossi-
ble to play. If you manage to get
around the track once without
crashing, it will speed up, and
will continue to increase its
speed for twenty games.

The program, which comes
from my book Tim Hartneli’s QL

Games Compendium (Interface
Publications, £5.95), makes
the most of a number of features
which are unique to the QL, such
as the real-time clock.

You travel from the top left
hand corner round the course
clockwise, then up the left hand
edge to your starting position,
where you'll be given a new car.
You must avoid all the edges to
stay in the race. Your score is
related to how long you manage

to keep the car in action, an
also to the ‘difficuilty level
which is set at the start of ¢
game.

As | pointed out, the real-timi
clock is used in this program. Thi
QL's internal clock is used
give a readout which show
how long you have survived
The clock, and the score, is up
dated using the procedure defin
ed in lines 470 to 560.

1@ REMark QL Racer
286 high_score=¢@
3@ difficulty=21
4@ REPeat cycle
5 initialise

& REPeat race

e Increment_score

gg read_keyboard

@ eraze_old_car

198 check_if_smash

118 IF smash=1 THEN EXIT race
120 place_new_car

13@ BEEP 1@A@ RNDiZ24@ TO 2580
149 FOR delay=1 TO difficulty
5@ END FOR delay

1@
i7é
168¢
17@
29
;i@
228
238
249
259
2e@
7@
288
294
Iae

END REFeat race
REMark e
REMark Smash

FOR j=1 TO 7@

INK RWD(I TO 7)
PRINT "=~
BEEFP 19 .RNDcY TO

PRINT "+"

PRINT CHR$(254)
END FOR j
AT @,0

Sequence

2e)
AT car_down,car_across

BEEP 1@,RWD(49@ TO 7@)
AT car _dowmn,car_acropss

AT car_domn,car _across

62 ZX COMPUTING OCTOBER/NOVEMBER 1!2
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"STRIP 1:INK 7:PAPER 1
| FLASH 1
PRINT *Your score is “jscore
IF scoreXhigh_score THEN
. high_score=score
END IF
AT 18,16
PAPER 2
# PRINT "High score is "jhigh_score
FLASH @
FOR y=1 TO i1@¢
BEEFP S@,y
4 BEEF T7&,200-2%y
440 END FOR vy
' END REPeat cycle

470 DEFine PROCedure incremwent_score
4808 score=score+l
490 AT 1,32
5808 FRINT score
510 get$=DATES
520 INK 7:PAPER 2
AT 9,5
PRINT gets$c1é TO 2¢)
PAPER @&
END DEFine increment_score
RENRrk ——————————————————
588 DEFine PROCedure place_new_car
598 INK 6
600 AT car_down,car_across
618  PRINT cars
‘620 END DEFine place_new_car
&30 REMark —-—————————-~—-
&40 DEFine PROCedure check_if_smash
&3¢ smash=c(car_down,car a;rnss!
668 END DEFine check_if_smash
678 REMark —-———————————mm
f- DEFine PROCedure erase_old_car
¢ AT erase_down,erase_across
700 PRINT »
718 END DEFine erase_old_car
728 REMark —————=—————w——
738 DEFine PROCedure read_keyboard
Il 740 erase_across=car_across
IF 758 erase_down=car _down
I 760 news=INKEYS$
778 IF news="" THEN new$=old$
780 IF new$=CHR$(172) THEN
790 car_across=car_across-1I
L 800 car$=CHR$(188)
818 END IF
B20 IF new$=CHR$ (288) THEN
B3® car_across=car_across+l
848 car$=CHR$(1i8%)
858 END IF
| B6# IF new$=CHR$(288) THEN
878 car_downscar_down-1
888 cars$=CHR$(1%8)
898 END IF
F09 IF news=CHR$(21&6) THENWN
918 car_down=car_doun+1
928 car$=CHR$(1%91)
P39 END IF
P48 old$=nent
950 END DEFine read_keyboard
P68 REMark ———————————=—==
$7¢ DEFine PROCedure initialise
P88 PAPER #:INK 3:BORDER 4,2
990 CLS:CLS W@
1000 score=0

1018 IF difficulty’l THEN difficulty=difficulty-1i

1020 PAPER 73INK 2

1838 AT 0,30:PRINT "Score:”

1048 AT 4,32:PRINT “ "jdifficulty;”
1050 DIN a(233),b(233),c(20,38)
 I0EP REMark Build racetrack

1070 PAPER &3INK 4

1080 CS1ZE 2,0

I1#?@ RESTORE

lf COMPUTING OCTOBER/NOVEMBER 1984

11009
1119
1120
11390
1149
1159
1168
1178
1189
1199
1208
1219
1228
1238
1249
1250
1268
1278
1289
1290
1309
1319
1329
1330
1340
1350
1360
1378
1380
1390
1400
1410
1420
1438
1440
14580
1468
1479
1450
1499
1500
1518
1529
1539
iS40
1559

568
1570
1530
1599
1609
1610
1620
1638
1640
1650
1669
15679
1680
1699
1700
1710
1720
1738
1740
1750
1760
1770
1780
1790
1809
igi@
1829
1838
1848
1850
186D
1870
1888

FOR j=1 TG 233
READ acj),b(j)
clfaljl,bcyll=1
AT aljl,bcj)
PRINT CHR$(254)
END FOR J
PAPER 1
FOR ji=1 TO 29
READ x,y
AT x,¥y
INK RNDc2 7O 7)
PRINT CHR$(¢253):BEEF 180,5%]
END FOR j
REMark Place car
car_across=3scar_down=3
erase_across=car_across
erase_down=car _dowmn
ald$=CHRETZ200 )
smash=@
PAPER @:INK &
FOR y=1 TO S@:BEEP 180,y
SDATE [9684,7,3,0,0,@
END DEFine initialise
RENarg —=—————osmcme——
REMark Track data

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAT A
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAT A
DATA
DATA
DATA
DATA
DATA
DATA

DATA 1

DATA
DATA
DATA
DATA
DATA
DATA
DAT A
DATA
DATA
DATA
DATA
DAT A
DATA
DATA
DAT A
DATA
DATA

1,4,1,5,1,6.1,7,1,511,9.I,1311,11
1,20,2,21;1,22,1,23,1,24,1,25,1,26
1,2?,1,23,:,29

2.7 DR s T 22
2,18,2,19,2,20,2,29,2,38
2,1,3,2,3,12,3,16,3,17,3,18,3,30
4,1,4,6,4,7,4,8,4,12,4,13
4,16,4,23,4,24,4,25,4,26,4,30
5,1,5,4,5,5,5,6,5,7,5,8,5,9
5,13,5,14,5,15,5,16,5,21,5,22
5,23,5,26,5,27,5,38
6,1,6,4,6,9,6,19,6,20,6,21
6,22,6,23,6,24,6,25,6,26,6,38
Tol,7,4,7,9,7,10,7,19,7,20
7,21,7,22,7,30

5,1,3 4,8,10,8,11,8,12,8,13,8,14

9 24,9 25 ?,‘6 9,‘? 9 28,9,29
Iﬂ,r,Iﬂ,4,fﬂ,11,19,18,1ﬂ,19
1@,2¢,18,23,10,24
11,2,121,4,11,5,11,6,11,7,11,8
11,11,11,19,11,2&,11,24,11,25
11,26,11,27,11,28,11,2%
12,1,12,7,12,8,12,9,12,1€,12;11
12,14,12,15,12,19,12,20,12,21
12,28,12,29

I3, 8 ;13,10,33,11,13,14,13,15,13,:16
13,19,13,20,13,21,13,22
13,29,13,38
14,1,14,2,14,6,14,18,14,11
14,15,14, 15,14 i9,14,29,14,22
14,?3,14,34,14,25,14,25,14,35
15,2,15,4,15,5,15,6,15,7,15,18
5,11,15,12,15,15,15,16
15,20,15,21,15,22,15,23,15,24
15,25,15,29,15,3@
16,2,16,3,16,4,1&£,7
16,15,16,16,16,17,16,28,16,27%
17,7,17,8,17,14,17,15
17,17,17,18,17,28
18,8,18,%,18,10,18,11,18,12,18,13
18,14,18,18,18,19,18,2¢
1e,21,18,22,18,23,18,24
18,25,18,26,18,27,18,28

14,21 ,7,7,9,5,6,5,%,8
10,9,7,5,11,18,6,&

D 6,5,25,6,8,9,7
18,7,6,7,5,24,7,6
7,8,11,2,8,5,10,18
8,6,1#,8,8,7,18,6
8,8,8,9,1#,5,9,%



ZX81 GAME

TOower of

Kenneth Baker of
Southampton has written
the ultimate version of
this game in machine
code for the 16K 2X81.

Invented about 100 years
ago by the French mathemati-
cian Edouard Lucas, The Tower
of Hanoi is perhaps the most
fascinating and enduring of all
puzzles. The object is to transfer
the six parts of the Tower from
position "A’ to position ‘'C’ in the
least possible moves, and
without ever placing a larger
block upon a smaller one. Posi-
tion 'B' is used throughout as a
temporary store.

To transfer a block from "A’
to ‘B’, simply input AB. If the
move is valid the transfer will be
made, and the score in-
cremented by 1. The program is
designed to reject any illegal
moves.

In this six-tier version of the
puzzle, the least possible moves
i5 63, and the maximum allowed
is 99 — when the computer will
decide that the playeris doing so
badly that it will automatically
call a restart to the program.
Restart can be called at any time
by pressing ‘R’, and the anly
other active key, apart from the
transfer keys ABC, is 'F', which
will clear the program from
memory.

To put the player on the
right track, the first few moves
are AB AC BC. .. but to say
more might be to deprive the
player of hours of hair-tearing
frustration.

At the end of each game a
caption containing a suitable
comment as to the status of the
final score will appear on the
screen. Please remember that
the least possible moves is 63 .

The program is written en-
tirely in Machine Code, which
must be entered most carefully.
The code is arranged in 139
lines of 11 HEX pairs: the first
nine pairs representing the ac-
tual code, whilst the last two
contain a checksum which is an
addition of the code values inthe
line plus the line number. In this
way, if any line should contain

an error, or even if the wrong line
is entered by mistake, it will be
rejected with a request for the
line to be re-entered.

Each line of 11 pairs should
be entered together as a string,
with one space between each
pair. It should be noted, par-
ticularly if any other method of
input is used, that the last two
pairs are NOT instructions.

Making Space

The biggest problem with enter-
ing large Machine Code routines
into the ZX81 is being able to
create large enough REM
statements in order to store
them. The method chosen here
is to form a REM statement of
120 characters in Line 4, and
duplicating it 9 times in Lines
5-13 by the following method:

4 REM xxxxx(120
characters) xxxxx

EDIT

Change the Line No. to 5
Press N/L

EDIT

Change the Line No. to 6,
and so on, until Line 13 is
reached.

The size of Line 4 is then ad-
justed toencompass the 9 ensu-
ing lines, which will result in a
REM statement with the re-
quired number of 1254 bytes.
When a REM statement is
createdin this way, itis mostim-
portant to stabilize it with the
addition of at least one line after-
wards — hence the apparently
redundant REM in Line 14 of the
program, which must be left in-
tact when the HEX LOADER is
deleted.

Purely by the way, should
you wish to use this techniquein
your own programs, the number
of bytes per number of lines can
be found by using the formula:
{(IC+6)L)—-6 where C= the
total characters required, and

REM
SLOW

BAN -

REM

HRACHINE LCubDE
BEFORE EMNTEFINLG
FROULFEAM

REM

POKE 16542,4
LET Z=16544
LET V=28
FOR N=1 TO
LET T=N

LET C=1

DIM A$(33)
DIM A(?)

18
19
20
21
22
23
24
" ; N
25 INPUT AS$
26
27
28
29
30
31
32
33
34
35
36
37
38
39

GOsSuUB S
LET AC)=P
LET T=T+P
LET C=C+1
NEXT M
GOSUB 350
LET @=P
LET M=M+3
GOsSuUB 5@

GOTO 43

RAND USR 16731
LINE CuUNIALINS

POKE 16541 ,232

FOR M=1 TD 25 STEP 3

LET P=25&#Q+P
IF NOT P=T THEN GOTO 39

IHE
FERL TEXI

THE

139

PRINT AT 18,@;"INPUT LINE N

b

e

PRINT AT 18,0; "ERROR IN LIN

E ";NjAT 19,0@; "PLEASE RE-ENTER"

40
41
42
43
44
45
46
47
48
49
50
51
=2
53

PAUSE
CLS
GOTO 20

FOR M=1 TO 9
POKE Z,A(M)
LET Z=ZI+1
NEXT M

NEXT N

120

GOTO 54
LET I=CODE

LET P=1&#I+F
RETURN

54 PAUSE 100

393 CLEAR

L= the number of lines. To avoid
fractional answers, the odd byte
or two can be added to the total
characters. The best way to
determine the number of lines is
tofactorize (C + 6}, again adding
the odd byte until a convenient
balance is reached. The length
of the first line is then poked
with (C+2).

PRINT AT 18,@; "ALL CORRECT"

A% (M) -V
LET F=CODE A$ (M+1)-V

When the code has beel
successfully entered, lines 15
55 canbe removed, and the fina
instruction, before saving ant
running the program, is to POK|
16543, 127 : this will make the
REM statement invisible, bu
can be omitted if my flair fa
cosmetic surgery is not to you
taste.
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ZX-81 OWNERS

AT LAST

THE PROGRAM YOU'VE
BEEN WAITING FOR!

with

Hi-Res Graphics

on standard ZX-81 16K

Actual ZX-81 Screen Display!

0000000 SCORE  0ODO0000 HI

bk o

1. Diamonds
2. Sea

3. Platforms
4. Ladders

0000 BONUS

ﬁﬁ!ié_ij_r_,

e

5. Fuel Cans
b6.Rocket

7. Vulture

8. Leg of Lamb

9. Player
10. Bubloid
11. Fuel Gauge
12. Men Remaining

Get rich quick by collecting Diamonds that are
simply lying there waiting for you!

Oh...Iforgot to mention that there are one or
two problems! There is an expanse of Shark
infested water between you and the Diamonds and a
strange breed of Bubble that seems hell bent on
getting you in it! Somehow vou must crossit. . ..
You have a Rocket Pac to help you (a Vulture on
higher levels) but you must rush around the platforms
and ladders collecting cans of fuel (legs of lamb with the
Vulture) and cursing that weird Bubble. Once you have
enough fuel then it's Chocks Away!
Oh ... but don't run out of fuel on the way - otherwise it's

....SPLASH!

The aim is ta collect all the
diamonds from the far left hand
side of the screen, whilst avoiding
the rampant Bubloid. These
emerge from the sea and are hell
bent on returning to their watery
habitat with you in tow. Sooner or
later you are going to end up in the
drink — The idea is to make it later!

By belting round the system of
plattorms and ladders, cleverly
avoiding the Bubloid, you collect
the fuel cans which appear in
random positions, until you
consider that your fuel gauge
indicates sufficient in the tank.
Now you can go and collect your
rocket. With the rocket-pack
strapped to your back yvou can fly

across the expanse of sea to

collect the drimnr.;ncis .. but
don’t run out of fuel or your
rocket-pack will simply
disappear and you will
wind up in the drink!

There are six stages with six
different platform lavouts. On
stages 1-3 the Bubloid. which
floats in front of the platiorms
with uncanny ease. gets an ever
increasing ability to home in on
your position, making the task of
staving alive more demanding
with each stage. On stages 4-6
you once again start with the
easiest Bubloid (which is a blessed
relief!) but the fuel cans are
replaced by legs of lamb which
vou must collect to feed your
vulture, and once it has enough
energy {or you think it has!) you
must Hlap across the water on its
back to collect the diamonds.

Extra men are awarded for
every 10.000 points — but ONLY
once you have collected all the
diamonds and so completed each
|.‘:c1rt'|L'uk¢u stage.

GOOD LUCK!

Available from all good computer shops
or send cheque/P.O. for £5.95 (inc P&P) to:

SO&Ware Fann, FREEPOST {no stamp required)
(BS3658) ,BS82YY

Software Farm, 155 Whiteladies Road, Clifton, Bristol BS8 2RF.
Telephone (0272) 731411 Telex 444742 AFMADV G




| 2X81 GAME |
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e e e

Pot Shot

Indulge in a little ‘fowl-play’ and avoid ;
the gamekeeper with F A Slade’'s Pot Shot. i

A simple but nonetheless enter-
taining game presented in two
forms. Firstly a BASIC listing
which plays perfectly adequate-
ly and then for comparative pur-
poses try the Machine code ver-
sion. The Basic program is
entered as read.

To enter the machine code
program enter listing 1, not
forgetting the 356 dots in 1
REM, and RUN it.

Input each of the numbers in
each line one at a time, the sixth
number is a check and any errors
will be trapped and you will be
asked to re-enter an incorrect
line.

Once all the numbers have
been entered you may delete all
the lines except 1 REM or leave
them, the choice is yours. Enter

the Machine code driver lines
then SAVE your program.
Although the code is checked on
entry there is still a slight chance
of error.

For further details | hand you
aver to Mr Slade:-

This game was originally written
in machine-code for the younger
members of the family.
However, | have endeavoured to
produce a reasonably accurate
representation in BASIC. Any
key may be pressed to fire the
bullets.

The object is simply to score
as many points with your limited
ammunition, as possible. Set
two or more six year-olds off on
a competition and they will play
for ages!

10 CLS

20 DIM A%(3,32)

25 FOR I=1 TO &

26 LET A%(1,(I-1)%5+1 TO )=" =
+CHR® 129+" "+CHR® 4

27 LET A®%(2,1%¥5-2)=CHR® 128

28 NEXT I

58 PRINT AT 1,83A%(1, TO )jAS(
2, TO 'jA%(3, TO ;" "jA%(1, TO
31)3" "jA%(2, TO 31)jASI(3, TO )}
" "jA%(1, TO 38)1;" “jA%(2, TO
39)

&8 LET A=PEEK 1639&+ [254%PEEK

163971 +775
78 POKE
828 POKE
¢ POKE

A,128B

(A=33),

135

11@
12¢
132
14@
150
169
1792
“1AjY
AT 15
180
198
20
219

(A+1),5

16514,8

16515,0

FOKE 16516,

LET A=USR 16898

LET A=PEEK 16515

CLS

PRINT AT 5,53" YOUR SCORE =
AT 6,5} === mmm e e e m - =
s 55" AMOTHER GAME (Y/M)
LET B®=INKEY®

IF B%="" THEMN GOTO 189©
IF B®="¥Y" THEM GOTO 1@
STOP

FOKE
FOKE

=N

Machine code driver

56

Program Description '_iq
Lines
20-80 Set up the array A$ for the ducks.
90-110 The variables
A for the control of the bullet position loap.
B for the number of bullets fired. t
C for the score. |
D for the moving of the ducks. )
E for the position of the base. }
120 POKEs the base into position. (Using D/FILEl;
130 Prints the ducks each loop.
140 Adds 1 to D to move the ducks.
150 Checks D for restarting print position.
160-170 checks if bullet fired or key pressed.
180 Checks no bullets to end game. (May be
changed).
190-240 Prints score and asks if another game re-
quired.
250 Start of bullet fired /print loop. :
260 Adds bullets fired if loop just started. |
270 Clears old bullet prints new bullet.
280 If bullet is not near ducks, jumps past hit ’
routine.
290-300 Checks if hit head or body or nothing.
325-330 Increments bullet position or resets to 0 '
340-370 Hit duck. . clears A$ of duck
(340-360 )prints splat (362-368), increases)
score (370) i
380 Resets A for hit (head or body) {
385-390 ~ Delay loop (
395 _ Clears bullet  ~_ p

314
324
322
339
3@
359
352
353
354

REM
FOR
LET
CLsS
FOR
IMPUT X

PRINT
POKE I+J,X%

LET

for hit body. =

«s 1356 characters).. [
I=14514 TO 16873 STEP & E
Y= -
J=F TO 5

x;u ﬂ;

Y=Y+X

MEXT J
IMPUT Z
PRIMT 2Z

IF YZ7>Z THEM PRIMT

"ERROR R

E-ENTER LINE."
355 FOR K=1 TO S@
357 NEXT K

3&6@ IF Y<{>Z THEM

GOTO 385

378 NEXT I

Listing 1. Machine code loader

ZX COMPUTING OCTOBER/NOVEMBER 1981,



ZX81 GAME

achine Code

g machine code is held from
16514 10 16869 and requires a
REM to hold the instructions.

gse numbers are POKEd into
their correct addresses. The

®ispeed of the game is controlled
by a delay loop from 16795 to
16807. 16797 and 16799
be POKEd with different

alues to change the speed of

54 8 &2 2 138 95 343
58 131 &4 131 S5 131 585
&4 283 26 &5 225 24 6689
202 54 g 229 35 549 574
27 24 245 5B 37 &4 455
254 255 4@ 21 42 12 624
&4 1 144 2 g 126 366
254 27 48 54 27 411
58 132 64 &@ 5S@ 132 496
&4 241 1 228 255 ¥ 758
229 54 23 353 54 5& 451
35 54 53 35 54 49 289
35 54 38 35 54 57 273
35 5S4 23 285 155 65 537
205 155 65 &2 S 229 FAP
54 a 35 61 32 258 432
201 148 71 1 42 12 4735
&4 i 49 a g 34 1357
&7 &5 &2 20 SF 69 333
&5 42 67 635 126 254 5.
27 48 22 58 &% &5 EE= ]
6l 4 15 58 &9 &5
2 &7 &5 1 33 a
34 &7 &5 24 227
281 59 g 1l 223 2989 3
9 126 254 &g 32 4 42
Sq4 27 24 219 254 129 7o
32 258 58 &% &5 7l 545

{j.l_ﬁl

R

ithe game. 16818 contains the

imber of bullets that can be
fired and again this may be
ghanged up to a maximum of
-§265,

i
b

I ) AT
iR iy
o0

]

. ¥ 62 247 128 205 221 &5 928
:{f, _f" y PN 42 &7 &5 35 5S4 B 263
W S .l 205 26 65 24 229 197 744
The Basic Wy kﬂ‘ﬂ% & S8 14 S@ 13 32 165
Driver L : 4 253 5 3I2 248 193 2081 932
Lines ~= & 4 197 205 253 &4 729
2340 Eﬁ:m;jsptﬁ:c;:f:{cgucm 58 132 64 254 10 48 558
/160-90 POKEs the gun into pasition i 15 285 155 65 205 78 715
A110-130 Hesatsscc:ra etc. for mcn/ede routines| 65 193 5 32 235 205 735
:1;3 EEE?{:‘:Q;?;“““"““' 133 64 24 228 193 14 656
;‘150-200 Prints score and asks for another game. 5 197 & 4 197 205 6414
- z : - 78 &5 205 155 65 193 753
;I'::dtiu:oAgre:qt‘}_llst: gt::r%cﬁ%r: l(zzﬁgg}1tgg?raphncscharacter|s s 32 245 205 133 &4 684
129 and CHRS 4 and in A$ 193 13 32 235 201 71 745
_ - =8 131 &4 128 S2 131 %62
R e e S 64 2061 28 28 28 28 377
| @ 7 18 42 12 64 135 BASIC letiog
. i i; g : 3; g 22 20 DIM A%(8,32)
68 77 3 126 S@ 130 454 25 FOR I=1 TO &
| &4 v T 180 119 x5 21 24 LET AS(1,(I-1)%¥5+1 TO =" "
' 3 21 32 249 @ S8 363 +CHR% 129+" "+CHR® 4
138 44 119 35 35 29 412 27 LET A%(2,I%5-2)=CHR% 128
32 238 42 12 &4 1 381 28 NEXT I
48 @8 9 22 8 &8 155 5@ LET A%(4, TO )=" "+A®%il1,1 T
5 77 3 126 254 27 4@ 527 o 31}
8 1 33 @ ? 21 72 68 LET A%!S, TO )=" "+A%(2,1 T
32 241 201 1@ 254 129 B&7 0 31)
4¢ 8 254 g Aag@ 3I7 379 70 LET A%(?, TO )=" “"+A&(1,1
54 @ 29 235 54 g 367 TO 3&)
229 35 54 @ 35 35 388 B@ LET A%!8, TO 1=" "+a%i2,1 ’
54 @ 1 32 a ? = TO 32

ZX COMPUTING OCTOBER/NOVEMBER 1984 57




TR A R R SRON]

FRINT AT (I+1),E§" "3AT I,E

IF I*@ THEM GOTO 320
IF PEEK ((PEEK 1&399%256) +P

EEK 1&398-51)=@ THEM GOTO 329

IF PEEK ({((PEEK 1&6399%2564) +P

EEK 16398-51)<>129 THEM GOTD 3B@

PR B D RS Z2X81 GAME
9F LET NA=0 270
92 LET B=@ $ . "
949 LET C=@ 284

188 LET D=2 298
116 LET E=15

120 POKE ((2S&4¥PEEK 14397) +PEEK 300
16396+742), 151

13¢ PRINT AT 1,@;A%¢1,D TO );A® 310
(1, TO D-1)3;A%(2,D TO )jA%(2, TO 320
D-1)3A%(3, TO );A%(4,D TO );AS! 325
4, TO D-1);A%(5,D TO )jA%(S, TO 339
D-1)jA% (&6, TO )jA%(?,D TO ) ;A% 335
, TO D-1);A%(8,D TO ';A%(8, TO D 349

58

~:1.3

149 LET D=D+1

152 1IF D»>»=33 THEN LET D=2

168 IF (IMKEY®<{>""}) OR (A>@) TH
EN GDTO 25@

17¢ IF IMKEY®<>"" THEM GOTO 259

188 IF B<1& THEM GOTO 138

198 CLS

288 PRINMNT AT 2,5;"YOU SCORED "
Ci" POINTS"jAT 7,53 "ANOTHER GAME

(y/My 2"

219 IF IMKEY®="" THEM GOTOD Z21&
232 IF IMKEY®="¥Y" THEM GOTO 1@
298 STOP

259 FOR I=:(2&-A) TO (17-A) STEP

268 IF I=2& THEM LET B=B+l

Its easy to complain

about advertisements.
But which ones?

Every week millions of advertisements appear in print, on posters or

in the cinema.

Most of them comply with the rules contained in the British Code of

Advertising Practice.

But some of them break the rules and warrant your complaints.

If you're not sure about which ones they are, however, drop us a line
and we'll send you an abridged copy of the Advertising Code.

Then, if an advertisement bothers you, you'll be justified in

bothering us.

)y ="
354
Yi="

369

362

K 14398-21)

383
364
367
3568
379
380
385
390
395
480

GOTO 340 [
NEXT I |
LET A=A+4

IF A>1&6 THEM LET A=@

GOTO 18¢

LET A$(I-1,E+D-1-((D>14)%32

LET A%(I-1,E+D+1-((D>15) %32

LET ARII,E+D-((D>15)#¥32))="

LET F={{PEEK 1&39%9%¥254&4) +PEE

LET C®="%XSPLATH¥%"

FOR J=F TO F+(LEN (C®)-1)
POKE J,CODE (C®%(J-F+1))
NEXT J

LET C=C+(12-1I)

LET A=@

FOR J=1 TO 2@
MEXT 3

PRINT AT I,Ej" "
GOTO 188

The Advertising Standards Authority.

If an advertisement is wrong, were here to put it right.
ASA Ltd, Dept 2 Brook House, Torrington Place, London WCI1E 7HN

This space is donated in the interests of high standards of advertising.
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Spectrum Interfac

J

G

ﬁrn;e Unit 1

= e

Drive Unig2-

RS232.Interface’

Spectrum owners! Imagine what
great use you could make of all
these components. Rotronics have
integrated them all into one
attractively styled, compact unit. All
the power and convenience of
floppy disk can now be yours, but at
a fraction of the cost.

A complete package

Wafadrive is extremely
versatile. Five major components
are housed within this one unit—
the micro interface, two 128K
drives, RS232 serial and
Centronics parallel ports. Also
included in the package are a blank
wafer and Spectral Writer—a
superbword processor program.
The micro interface forms the nerve
centre of Wafadrive, controlling all
its major functions. The dual drive
configuration and the ability to
connect standard perpherals
directly provides professional
system flexibility. All this without a
mass of separate components and
vulnerable cables. Wafadrive
transforms your Spectrum into a
very powerful system.

Speed, reliability and
capacity
The wafers contain an endless
loop of specially developed
magnetic tape driven at high speed
past a read/write head. The resultis
fast access without data loss.
Three sizes of wafer are available
with minimum formatted
capacities of 16K, B4K
and 128K. The 128K
wafer costs £3.95.

Data transfer rate is approximately
2K persecond. Access lime is
proportional to capacity. 16K wafers
are ideal for program development,
with the larger capacity wafers
being more suitable for general use
and archiving of completed
programs and data. Mechanical
longevity is ¢ 3

high grade materials throughout
and full interchangeability between
machines is guaranteed,

Extensive software
applications

Wafadrive provides intell igc-nt
file handling and rapid accessto
data. Program development and
otherapplicati he
performed with ea tart word
processing immediately with the
sp Ily developed software
package included with Waladrive.
Or battle with a spectacular
interactive games program.
Whatever your mood, you'll find the
sophisticated Wafadrive software
challenging and rewarding. Future
versions of Wafadrive will be

lable for most popular home
micros, so software back-up will be
comprehensive,

For further information
contact us now for our full colour

brochure.
e e e, Tl

ALL-IN-ONE PRICE

WAFADRIVE




League
Tables

Keep track of who's where
with Gordon Jones who,
just for the record, hails
from Mlddlesex.

This is a versatile program for
keeping track of teams in a
league, it could be football, darts
or drinking, in fact any activity
which involves team positions.

The maximum number of
teams as the program stands is
twenty. This is all the ZXB 1 can
display at once, but with a little
programming effort and by
viewing the league in sections
this could be expanded.

The program is menu driven
and prompts are provided at
each stage, the program has
provision for:

@ Setting up a league table

® Entering results and
calculating positions

® Displaying the processed
table

® Viewing any teams previous
result

® Copying either the table or list
of results

® Saving the table and results
on tape

This versatile program, a
boon to any club secretaries, will
run as it stands on a Spectrum.

For the adventurous pro-
grammer it could be used as a
basis for a simulation game. We *
already have several football
progs, so what about a pool
league simulation game?

1@ REM "LEAGUE TABLE"

20 LET NUu=0

100 CLS

110 PRINT TAB 12; "MENU"

120 PRINT AT 2,0;"1. SET UP NEW
TABLE"

13@ PRINT AT 4,0;"2. PUT IN SCO
RES"

14@ PRINT AT 6,08;"3. VIEW TABLE
150 PRINT AT B,@;"4. VIEW PREVI
OUS RESULTS"

ZX81 DOMESTIC

16@ PRINT AT 10,0;"S. SAVE ON T
APE"

18@ PRINT AT 16,@; "ENTER THE NU
MBER OF YOUR CHOICE."

190 INPUT CH

20@ IF CH<1 OR CH>S OR CH<>INT
CH THEN GOTO 18@

21@ GOTO CH*1000

300 STOP

1000 CLS

1840 PRINT "THIS ROUTINE WILL ER
ASE ALL","PREVIOUS ENTRIES."
105@ PRINT AT 14,@;"M=MENU C=CON
TINUE: M,C 2"

1060 INPUT M$

107@ IF M$="C" THEN GOTO 111@
1280 GOTO 100

1110 CLS

1120 PRINT “NAME OF LEAGUE 7","|
MAX 7 LETTERS)",,
1132 INPUT Ns$
1140 IF LEN N$>7 THEN LET N$=N$|
TO 7)

1150 PRINT N$ _
1160 PRINT "HOW MANY TEAMS 2", "(
MAX 2@) "

117@ INPUT NU

1180 IF NU<1 OR NU>2@ OR NU<>INT
NU THEN GOTO 117@

1190 LET RN=0

120@ DIM X$(NU,4)

121@ DIM P(NW)

1220 DIM W(NU)

1230 DIM D(NU)

1240 DIM L (NW)

125@ DIM K(NU)

1260 DIM T(NU)

127@ DIM F (NW)

1280 DIM A(NW)

129@ DIM R$ (NU*(NU-1) ,8)

1320 DIM S(NU*(NU-1),2)
1310 CLS

1320 PRINT AT 16,5;"GIVE THE NAM
ES OF ";NU;" TEAMS."

1332 PRINT AT 18,5; "USE 4 LETTER
S FOR EACH TEAM"
1340 FOR J=1 TO NU
1350 PRINT AT 21,0;" ...."

1360 INPUT Y$

137@ IF LEN Y$=4 THEN LET X$(J)=
Y$
1380 IF LEN Y$<>4 THEN GOTO 1310
139@ PRINT AT J,0;X$(J)

1420 NEXT J

1630 CLS

1640 PRINT AT 5,03 "HOW MANY POIN
TS FOR A WIN ? ";
1650 INPUT WP

1660 PRINT WP

ﬁ

60
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1670

ZX81 DOMESTIC

PRINT AT 1@,0; "HOW MANY POI

NTS FOR A DRAW ? ";

1680 INPUT DP

1498 PRINT DP

1700 GOTD 3000

2000 CLS

2010 IF NU=@ THEN GOTO so2e

2020 FOR J=1 TO NU

2030 PRINT AT J,21;J;".";TAB 24;
X$(J)

2040 NEXT J

2118 FOR J=1 TO 21

2140 PRINT AT J,@;":

215@ NEXT J

2300 PRINT AT @,@; "RESULTS READY
10

2310 PRINT "Y=YES N=NO: Y,N 2"
2330 INPUT Y$

2350 IF Y$="N" THEN GOTO 246640
2350 IF Y$<>"Y" AND Y#<>"N" THEN
GOTO 2330

237@ PRINT AT @,@;"

2380 PRINT " i
239@ PRINT AT 3,0; "COGCEREEGELR:LIN
E NO.?"

2430 SLOW

2440 INPUT HT

2450 IF HT<1 OR HT>NU OR HT<>INT

HT THEN GOTO 2440

2460
2470
2480
2490
GOTO
25008
2510
E NO.
2520
2530

PRINT AT 12,@;X$(HT)3" "
PRINT AT 5,12; "SCORE ?"
INPUT HS

IF HS<® OR HS<>INT HS THEN
2480

PRINT AT 12,1@;HS

PRINT AT 7,0; " EPEKEEIEGER: L IN
‘7“

INPUT AT

IF AT=HT OR AT<1 OR AT>NU O

R AT<>INT AT THEN GOTO 2520

2540
2550
256@
2570
GOTO
2580
2590

FRINT AT 14,@;X$(AT)3" "
PRINT AT 9,12; "SCORE 72"
INPUT AS

IF AS<@ OR AS<>INT AS THEN
25460

PRINT AT 14,1@;AS

PRINT AT 21,8; "C=CONT E=ERA

SE: C,E ?"

2600
2610

2620

INPUT C$
IF C$="E"

IF Cs<>'e”

THEN GOTO 2640
AND C#$<>"E" THEN

GOTD 2400

2630
2650
2660
2670

NOW

GOSUB 9000

GOTO 211@

CLS

PRINT AT 1@,0@; "RESULTS WILL
BE PROCESSED"

ZX COMPUTING OCTOBER/NOVEMBER 1984

2680
2690
2700
Joee
3010

3078 FAST
3280 PRINT N$;AT 2,8;"P W D

L DIF PTS"
3090 FOR J=1 TO NU
3100 PRINT AT J,@;J;TAB 2;".";X$
(J);TAB B;FP(J);TAB 12;W(J);TAB 1
65D(J);TAB 203L(J);TAB 243K (J) ;3T
AB 28;T(J)
3110 NEXT J
3120 PRINT AT 21,03 "M=MENU C=COP
Y: M,C 2"
3130 SLOW
3140 INPUT Ms$
315@ IF M#$="C"
3200 GOTO 1@@
40@@ CLS
401@ IF NU=@ THEN GOTO 8@00
494@ LET PF=0
4@50 LET PA=0
4160 FOR J=1 TO NU
417@ FRINT AT J,20;X$(J)
4188 NEXT J
4198 PRINT AT
E";AT 4,0; "0OF
YOU REQUIRE."
4200 INPUT T%
4210 CLS
4220 PRINT AT
SEARCH"
4230 PAUSE 20
4248 CLS
4250 FAST
4260 PRINT TAB 7;T$;TAB 13;"F:";
TAB 193 "A:"
427@ PRINT AT 1,@;" (HOME)";TAB 2
&; " (AWAY)Y "
4280 PRINT AT 1,7;"————————mmmmm

FAUSE 50

CLS

GOSUB 7200

CLS

IF NU=@ THEN GOTO 8000

THEN COPY

2,0; "[I3WE THE NAM
THE TEAM";AT &,0;"

12,5; "STARTING TO

429@ LET LN=1

4300 FOR J=1 TO NU#*(NU-1)

4310 IF T$=R$(J, TO 4) THEN GOSU
B 4580

4320 NEXT J

4330 LET LN=1

4340 FOR J=1 TO NU#* (NU-1)

4350 IF T$=R$(J,5 TO 8) THEN GOS
UB 479@

4360 NEXT J

4370 PRINT AT ©@,15;PF;AT 0,21;PA
438@ PRINT AT 21,0@; "M=MENU C=COP
Y: M,C 2"

4390 SLOW

4400 INPUT M$

4410 IF M$="C" THEN COPY

61
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4420
4580
4590
4600
4610
4620
43"~
J.5 T
4630
AT L
4640
AT L
4650
AT L
4660
3670
4680
4790
4800
4810
4820
4830
TAB 2
27-GL
4840
AT L
4850

GOTO 100

LET LN=LN+1

LET DL=0

LET GL=@

GOSUB 4900

PRINT AT LN,3-DL;S(J,1);TAB
";TAB &6-GL;S5(J,2);TAB B;3R#$(

0 8);TAB 15;":"

IF S(J,1)>5(J,2) THEN PRINT
N,B; IINII

IF S(J,1)<5(J,2) THEN PRINT
N|m; IILII

IF S(J,1)=5(J,2) THEN PRINT
N!B; IIDI|

LET PF=PF+S(J,1)

LET PA=PA+S(J,2)
RETURN

LET LN=LN+1

LET DL=@

LET GL=@

GOSUB 490

PRINT AT LN,18;R$(J, TO 4);
4-DL;S(J,1);TAB 25;"~"; TAB
$5(J,2)

IF S(J,1)<S(J,2) THEN PRINT
N,30; "W"

IF S¢J,1)>5(J,2) THEN PRINT

AT LN,30;"L"

4860

IF S5(J,1)=5(J,2) THEN FRINT

AT LN,30;"D"

4870 LET PF=PF+S(J,2)
4880 LET PA=PA+S5(J,1)

489@ RETURN

490@ IF S(J,1)>9 THEN LET DL=1
4910 IF S(J,2)>9 THEN LET GL=1
4920 RETURN

S@ed CLS

S@1@ IF NU=@ THEN GOTO 8000

S@20 PRINT “GIVE A NAME TO YOUR
TABLE. "

S@30 PRINT

S@4@ PRINT "USE IT TO RETRIEVE Y
OUR RESULTS."

S060 INPUT Z%

S@8@ PRINT AT 8,0;2%

S10@ PRINT AT 15,@;"START RECORD
ING. PRESS NEWLINE"

5150 INFUT I#

516@ SAVE 7%

S17@ GOTO 100

7000 FAST

701@ FOR J=1 TO NU

7020 FOR M=1 TO NU-1

710@ IF T(M)>=T(M+1) THEN GOTO 7
500

7220 LET DX=T (M)

723@ LET T(M)=T (M+1)

724@ LET T (M+1)=DX

7250

LET D#=X%(M)

7260
7270
7280
7290
7300
7310
7320
7330
7340
7350
7360
7370
7380
7390
7400
7410
7428
7508
80

7510
20

7880
7890
7899
7900
79108
7950
B0D@
8010
8020
8030
000
F01@
9020
7030
7040
?05@
060
F07@
7070
7100
2110
7120
7130
7240
7250
F260
310
320
F330
741@
9420
7430
2?5108
9520
600
9610
9700

LET X$#(M)=X$(M+1)
LET X$(M+1)=D#%$
LET DX=W(M)

LET W(M)=W(M+1)
LET W(M+1)=DX
LET DX=P (M)

LET P{(M)=P(M+1)
LET P(M+1)=DX
LET DX=D(M)

LET D(M)=D(M+1)
LET D(M+1)=DX
LET DX=L (M)

LET L(M)=L(M+1)
LET L (M+1)=DX
LET DX=K({M)

LET K(M)=K(M+1)
LET K(M+1)=DX
IF T(M)>T(M+1) THEN GOTO 78
IF K(M)<K(M+1) THEN GOTO 72

NEXT M

NEXT J

SLOW

PRINT AT 1@,8; "NEARLY READY

PAUSE 1@

RETURN

PRINT AT 5,8; "NO TABLE YET"
PRINT AT 10,8; " (M=MENU) "
INPUT M#

GOTO 100

LET P(HT)=P(HT) +1

LET P(AT)=P(AT)+1

LET K(HT)=K(HT)+HS-AS
LET K{(AT)=K (AT)+AS-HS

LET F(HT)=F (HT) +HS
LET A(HT)=A(HT) +AS
LET F(AT)=F{(AT)+AS
LET A(AT)=A(AT) +HS

LET RN=RN+1

LET R$(RN, TO 4)=X$(HT)
LET R#(RN,S TO 8)=X#%(AT)
LET S(RN,1)=HS

LET S(RN,2)=AS

IF HS>AS THEN GOTO 931@

IF HS5<AS THEN GOTO %410

IF HS=AS THEN GOTO %510

LET W{(HT)=W({HT)+1

LET L{AT)=L{AT)+1

GOTOD 94600

LET W(AT)=W(AT) +1 }

LET L(HT)=L (HT)+1

GOTO 2400

LET D(HT)=D(HT)+1

LET D(AT)=D(AT) +1

LET T(HT)=W(HT) *WF+D (HT) *DP
LET T(AT)=W(AT) *WF+D (AT ) *DF
RETURN

62
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|fyour local dealer doesn’t stock White Lightning: just

send off this coup ch service.

[“please cend me “White Lightning SY '
at £14.95 gach. | enclose MY d‘|equca'P.O.

on for our rapid-df;.spnt

stem packs
for - —-

Name: ——""
Address: —— N
9a ,#.If:mndr
Telephone: (
¢ lifetime guur'c‘:ntec. All price
manual, VAT and p&p- |
- N ST 924 Hour -~ —— |
Access Tele-ordering on (0934) 419921 i
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16K SPECTRUM CAME

AStro Zone

Where would we be without our usual foray into
space? Craig Sanders of Stockport provides the
transport

Don't they ever learn? Despite
the incredible losses due to Ear-
th's accurate and deadly fire
from an army of computer train-
ed marksman, those suicidal
Aliens continue to attempt toin-
vade us.

But this time... who
Knows? Maybe we are getting
over confident, trigger fingers
wearing a bit thin, stricken by
conscience?

| liked this one because of the
attention to detail, stars etc. and

| the fact that you have the extra
' advantage of five energy
shields.

Craig has taken care to pro-
duce a game which is graphical-
ly effective with good use of
sound and provides a challenge.
| won't tell you my final rating,
but there used to be an old
cinema newsreel with a similar
name.

Allinstructions and details of
the control keys are included in

INVERSE @&
128 PRINT AT 2,45 IMK 4;j"B B"j
IME. 25" ASTRO BATTLE™; IMK 435"
B "§AT 3,495 INK Pjr-----ome——-

13F PRIMT AT 46,43 IMNK 7;"COMTRO

LS:*;AT 8,63 IMK &§J"(5) - LEFT";
AT 1@0,65"(8) - RIGHT";AT 12,65 "
7) - FIRE";AT 14,635"(6) - EMERGY

SHIELDS"

the program.

REM X¥XXXXXASTRO ZOMEXX¥XXX

¥ C.SAMDERS 1983 3

REM % &K SFECTRUM ¥

REM *A,B,C and D in lines%
*120,156,230,242,4918, %
¥42@ and 1838 are UDG¥
*graphic mode chars. *
EEXREXERREXEXXERXREXNNXX

S LET hi=g

173 REM %%¥GRAPHICSH*¥%

1S5 FAFPER @: BORDER &: IMK 7: C

L O
3 :
m

i

2@ FOR +=8 TO 3: FOR g=&@ TO 7:
READ c: FOKE USR CHR$ (1444+4f) +9
yC: HEXT g HMHEXT ¢

3@ DATA 24,24,24,48, 68, 68, 255,
2355

A% DATA 12&,255,219,255,153,12
2,129,195

%3 DATA 32,1,72,16,8,9,68,16

s DATA B,1536,85,34,68,1346,85,3
|

73 LET =c=@6! LET 1i=5! LET en=
3: LET z=1%9! LET m=12:! LET le=1
157 REM ¥¥¥IMNSTRUCTIOMNSH**X
11¢ FLASH @: BRIGHT @: OVER &:

1495 PRIMT AT 18,45 "Press any ke

» to conti
158 CLS ¢

OBJECT: ";AT 8,0}

nue...": PAUSE @
FRIMNT AT &,83 IME 73"
IMK. &5"Blast as

man, alien attachkers {B) a=s p

=zikle,us

A).You ha.

lasercannan |
e 5 lifes and lo=ze one

ing your

every time an alien i=s able to
land. I+ you are unakle to reach

the intru
hield=s,Ebut

der uze your energy =S
vou 1ill MNOT =score.Yo

u have a maximum of fiveenerg, =

hields=, ...

.. G00D LUCK'"

1&6@ PRIMNT AT 21,65 "Press any ke

179 PAUSE @: CLS ©: FOR i=32 TO

& STEP -21

BEEF .&1,i: BEEF .&@S

g 1+3800 MEXT |
204 REM ¥%¥*SCREEMN DISPLAYX¥¥

205 FOR §
,RND¥*17@:

=& TO 5&: PLOT RMD*25&
MEXT

218 PRINT AT @,0;"[SCORE]: "5scCj

AT B,15;"(

HIGH-SCORE1:I"jhijAT 21

sFP"ILIVESII"51i5AT 21,185 "ILSHIE

LDS]:"jenj;
211 IF 1e
zlZ IF le

=13 IF le

AT 21,233 "I[LEVELI:"jle
=] THEM LET x=2
=2 THEM LET x=3
=3 THEM LET x=4

2149 IF le=4 THEM LET x=95S

-
[ 2% I % B I |
dH - -
%

= i

-1,=3

248 PRINT AT z,mj

258 LET m
8)-1LINKEY®%
268 IF IM

5 IF le=S THEM LET x=é&
& IF le=5 THEM LET le=5
S LET ==IMT (RMD¥24)+1
FRIMT AT x,ej IMK 43" B "jA

IMK S3" A "
=m+ ({ IMKEY$&="8" AMD m{2
="5" AMND m>2)

KEY$="2?" THEM GO TO 359

B e e . e e e e T
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279 IF IMKEY$="6" AMD en)>@® THEM
GO TO 49¢

280 LET s=s+(RMND>.4 AMD s<{38)-(

RND>.4 AND s>1)

299 IF x>=18 THEM GO TO &20
308 LET x=x+1

319 BEEP £.004,x

315 IF sc=10@ THEM LET le=2
316 IF sc=280@ THEM LET le=3
317 IF sc=308 THEM LET le=9
318 IF sc=60@ THEM LET le=S
340 GO TO 239

350 REM ¥¥¥F IRE¥%%

355 PLOT 8%(m+1)+3,24: DRAW &, (

17,9-x)%8: OVER 1: PLOT 8%(m+1)+

3,24: DRAW @, (17.9-x)%8: OVER 1
369 FOR p=1@ TO 15: BEEP .905,p

: MEXT p: OVER @:

179 IF m== THEM GO TO 799

388 GO TO 26@

400 REM %¥XEMERGY SHIELDS¥%¥

[SCORE] : 25 (HIGH-SCORE] : @

A

[LIVES]) : 5 [SHIELDS]1:3 [LEVEL] : 1

41 FOR n=18 TO 2 STEP -2: PRIMN
T AT n,9; IMK &3 PAPER 9j3j "DDDDD
PP DDDDDDDDDDDDDDDDDDDDDD": ME
XT n

429 PRIMNT AT x,s+1; IMK &3 PAPE
R 25i"C"! FOR v=48 TO S5: BEEP
92,v: MEXT w!: PRIMT AT x,s+13" *
43% FOR n=2 TO 18 STEF 1: PRIMT
AT n,B§"

": MEXT n: PAUSE 19

448 LET en=en-1
468 GO TO 219
608 REM X*¥¥LIVESH*%
6ld LET li=li-1: IF li=@ THEM
GO TO &5@&

615 PRIMNT AT x,si" "

628 FOR f=1 TO Z2: BEEP .@5,20:
BEEP .95,9: BEEF'.94,2: BEEP .25
sl MEXT +
639 GO TO 219
458 GO TO 198&

[ ZX COMPUTING OCTOBER/NOVEMBER 1984

7899 REM X*¥EXPLOSIOM XX
718 PRINT AT x,s5+1; IMK &; PAPE
R 2}"“C"! FOR w=48 TO 55: BEEP .9
ZT,v: MEXT vwi: PRIMT AT x,s3*" Lzl
715 LET =sc==c+25.
7200 GO TO 21¢&
1858 REM ¥%*%GAME ODOVER¥*¥
125 FOR g=1 TO S: FOR =@ TO 7:
BORDER f: BEEFP .93,4%: MEXT : M
EXT g
1919 BORDER ©@: PAPER ©: CLS : PR
IMT AT 10,18 "GAME OVER"
1828 PAUSE 3I@
1838 PRINT AT 18,183 IMK &3 PAPE
R 2;"CCCCCCCCC": FOR a=18 TO 2g:
BEEP .082,4-a: MEXT a: PRINT AT
18,13 " ": PAUSE S5@: CLS

1948 PRIMT AT 5,85 "FIMAL SCORE="
iscC

1858 IF sc*hi THEM LET hi=sc
1868 PRIMT AT 7,85 "HIGH-SCORE=";
hi

1365 PRIMNT AT 9,8; "LEVEL="j1le
1878 IF sc<=@ THEM PRIMNT AT 15,
g AT H E T I gl

1875 IF sc>@ AMD sc<382 THEM PR
IMT AT 15,9 "NOT BAD - TRY AGAIM
P n

1989 IF =c>388 AMD sc<{788 THEM
PRIMT AT 15,8 "GETTIMNG BETTER"
1299 IF =c>7@@ AMD sc{B888 THEM
PRIMNT AT 15,08 "EXCELLENT'"

1295 IF =c>B@#JF AMD sc4<9@8@ THEM
PRIMT AT 15,8 "SUPREME CHAMPIOM!'
111 ns

1122 IF sc>l1888 THEM PRIMT AT 1
5,0 PAFER &3 IMNK 23 FLASH 13"UL
IMATE SUPREME CHAMPIOM!!'!'!tim
1282 PRIMNT AT 20,83 "Press any ke
¥ to play again...."

1258 FOR c=1 TD S5: FOR x=@ TO 7:
BEEP .@1,x+c! BEEP .92,x+c: BEE
P .93,x-c: MEXT x: MEXT c

138 PAUSE @: CLS : GO TO 7@

16K SPECTRUM GAME
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Rl PRINT N PLOTTER
PAINTBOX

¥ Superb Graphics

— without expensive hardware!

PAINTBOX gives the 48K Spectrum
owner every facility to produce excellent
graphics — easily, quickly and
professionally.

Theres no need for expensive
- hardware. PAINTBOX is flexible, precise

‘and incredibly simple to use!
79 Just take a look at some of the
- facilities available:
- UDG EDITOR
- The facility to define up to 84
graphics characters which can be stored in
BASIC programs for instant recall
m its own built-in machine code!
UDG DRAWING BOARD

UDG planner for the 4 banks of
characters. Facilities include: MIRROR
IMAGE, ROTATE, INVERSE, FILE.
SKETCHPAD

Experimentation ‘window' that
allows you to try-out your UDG ideas under
development.

PRECISION PLOTTER

Amazing versatile high-resolution
drawing board which includes PAPER
choice, PLOT, DRAW. DRAW
RADIALLY, CIRCLE, ARC, (WER,

FILL, instant change of INK and BRIGHT,
multi-function ERASE and STORE,

Cursor is controlled by keyboard or

Joystick with FAST, SLOW, and Cursor size

choice!
SCREEN PLANNER

For the best of both worlds!
PRECISION PLOTTER and UDG
CHARACTERS! For complete screen
planning of graphics. A multi-purpose
facility to enable you to produce superb
screen graphics!

All results can be sent to a printer,
saved as SCREENS or SAVED as CODE
with its built-in machine code routine for
instant recall from BASIC.

The program is complete with a
cassette demo and a 28 page booklet
describing in ¢asy-to-understand language
how to use it, plus many tips for storing
and using your graphics in programs.

PRINT N' PLOTTER
SCREEN MACHINE

Instant machine code Jeg

for graphics and text.

SCREEN MACHINE is an invaluable

graphics utility to use with PAINTBOX or
any other graphics hardware or software!

It gives a wide range of facilities to
enable you to manipulate graphics and
text, saving time, memory and giving truly
professional results,

For instance: SCREEN MACHINE
COMPRESSES Screen Files to cram even

ACFﬂr.E printed on Artist’s Detail paper .

more into the memory!

It COMPILES text, graphics
characters or UDG's instantly into machine
code giving fast smooth access to the
sereen!

It CREATES re-callable Multiple
Screen Files automatically with its own
huilt-in machine code!

It ENLARGES screen sections in
2X steps!

It REDUCES the whole screen in
2X steps!

It RECOLOURS vour screen
graphics either globally or selectively!

It MIRRORS the screen left to right
making flip-action animation easy’

It RELOCATES vour screen graphics
to any other part of the screen with block
or high-resolution scrolls!

It SUPERIMPOSES screen graphics
giving incredible ‘mixing results!

It SAVES evervthing to tape or
Microdrive for use within vour BASIC
programs!

There’s no doubt that SCREEN
MACHINE is a major graphics toolkit for
the 48K Spectrum. It is completely menu-
driven and comes complete with demo
program and fully-documented instruction
hooklet.

Another first from Print 'n" Plotter!

PRINT N' PLOTTER

ZX SPECTRUM JOTTER
Pre-planning vour screen
made easy . . . and precise!

Print 'n’ Plotter JOT'TERS have
hecome a household word for the Sinclair
enthusiast.

Despite various imitations our
original ZX SPECTRUM JOTTER is still
the one people prefer!

Of course it could be because it is
professionally produced . . . the guality is
superb.

And the fact that it is BIG SIZE A3
(164" x 11447 is a distinct advantage
when working in high-resolution.,

It's also 100 pages thick. 50 pages of
PLOT gnds showing each numbered pixel
co-ordinate and 50 pages of PRINT grids
showing every character and graphic
character position and INPUT lines.

Each page also contains 24 UDG
phummg grids (2400 per pad).

Consider also the fact that it is

. thick
N cnough to take any writing, drammg or

colouring, vet thin enough to overlay onto
a drawing and trace-off.

For pre-planning graphics, text,
tabulation or anyvthing to produce ‘on
screen a Print ' Plotter JOTTER won't be
beaten.

The complete package comes with a

set of coloured pens, a Pixel ruler and a
handy corrugated storage tray.

If you ule PAINTBOX, SCREEN
MACHINE or any other graphics utility . . .
vou'll do things better with the ORIGINAL
Print " Plotter JOTTER!

GRAPHICS PROGRAMMING MADE EASY-
THE PRINT ‘N’ PLOTTER WAY!

PRINT N PLOTTER
KEYBOARD OVERLAYS
The simple answer to
“Which key?"

Print 'n’ Plotter KEYBOARD
OVERLAYS for the standard ZX Spectrum
kevhoard are the economic answer to
“Which kev does what?”

If vou program. or buy commercially-
produced software, sooner or later vou'll be
faced with a mind-boggling mass of keys
that perform different functions.

This can be as simple as the "FIRE”
button in a game or as precise as the
“analysis” button in a scientific program.

Let's face it. the Spectrum kevboard
15 complicated enough so why not take the
easy way to remember . . .

. .. lay over the keyboard a Print 'n’
Plotter OVERLAY and write the function
underneath . . . it’s child’s play!

Then keep the OVERLAY for the
next time you use the program.

Print 'n” Plotter KEYBOARD
OVERLAYS come in packs of ten.
Punched to fit vour Spectrum. Priced to
suit vour pocket!

PRINT N PLOTTER
ZX PRINTER PAPER

Print 'n" Plotter Products also
market ZX PRINTER PAPER that gives
good. clear print, eminent feeding qualities
— probably the best vou'll find in the UK.

FAST DELIVERY and
economically priced . . . vou won't find
bhetter!

CREDIT CARD 24HR. ANSAPHONE
ORDERS

| 01-660 7231

I (Phone 01300 6644 for Dealer and other enguiries.
Post to: Dept 2. Print 'n’ Plotter Products Lid.
19 Rorough High Streel, London SE1 95E,
Flease somd mas:
PAINTROXN” SOFTWARE 45 £2.25
I SUHEES MACHINE™ SOFTWARE @ £4.25
SPECTRUM HFFTER PADS & £9.00
SPECTRUM KEYBOARD OVERLAYS 6 £2.95
HROLLS ZX PRINTER PAPER @ £12.50
All prices include UK. postage and VAT
Banch e renttance in full

l Mease bl my AcoessBarclawand!VsaMistencan] MNo:

I Overseas omders please add 25% on guoted prices, for

addinnmal handling

I NAME

I ADDRESS

7
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HARDY ARE REY]E W s o s

One of the first add-ons that a
computer owner may con-
template buying is a joystick of
some kind, The increase in con-
trol that this provides is of ob-
vious benefit to the dedicated
games player. In addition it is

becoming increasingly
necessary for some of the com-
plex graphics packages that are
appearing for the Spectrum.
However if you have not yet
taken the plunge and are now
contemplating the purchase of
some form of controller you
have a difficult choice ahead of
you. In essence, most of the ac-
tual joysticks are very similar,
and your eventual purchase will
be based upon personal
preferences for shape, size,
ease of use etc., but the biggest
decision to make will be that
concerning the vital link bet-
ween your joystick and the com-
puteri.e. the INTERFACE.
Interfaces allow the use of
joysticks with compatible soft-
ware, and although there is a
great variety of material
available for use with all the
more common interfaces no
single one will give you control
over every game, unless, of
course you opt for a PROGRAM-
MABLE INTERFACE. These
claim to give you joystick com-
patibility with ALL software.

Kempston
£11.95

Probably the nearest thing to a
“‘standardised’’ interface. This
unit has been around almost as
long as the Spectrum itself and
most games have a Kempston
option.

The unit works by utilising
the IN31 function and so the
keyboard is not enabled. This
also means that a program must
cater specifically for it and some
of the earlier games don’t. To
get over this Kempston marketa
set of tapes which will convert
some of these to operate with
their interface. each of these will
cost £4.95,

The box plugs into the port of
the back of the Spectrum and
the joystick plugs into a stan-
dard 9 pin socket at the front of
the unit. This means that the
joystick leads trail over the
keyboard and if you have a full
sized keyboard then this plus the
fact that the box has a "lip"
means that fitting it is a great
problem.

Although it's starting to
show it's age there’s still plenty
of life in this well tried and loved
device.

INTERFACITS
- Joystick
interfacing

investigated!

A comprehensive round up of the unit:
available — checked out by our team

of reviewers

Interface Il
Sinclair Research
£19.95

A multi purpose unit which in-
cludes two joystick sockets, a
ROM cartridge socket and a
limited through paort.

Sir Clive in his wisdom,
decided to use his own '‘stan-
dard’* for operating his interface
and this is not the same as
Kempston. This means that
many of the earlier games will
not operate with it although
most of the recent programs in-
corporate an interface |l option.
Infact many games have a larger
choice of joystick options than
gameplay options!

When provided, two joy-
sticks can be used simulta-
neously and this is the greatest
advantage of this unit. It has
been on the market for quite a
while now and the presumed
flood of cartridge programs has
not materialised. This is really
the power of this unit and if they
are not going to be produced
then it has limited value as a
joystick interface.

RAM Turbo
Ram Electronics
(Fleet) Ltd.
£22.95

Similar to the Sinclair Interface

Il, this unit has two joystit
sockets and a cartridge slot.|
also has a through port butinth
Turbo it is a full one unlike th
Interface .

The Sinclair format is not ul
ed, but both Kempston (IN3!
and Protek (cursor keyl
systems are supported. | don
know if this means that only on
joystick at a time can be useds#
we never received a review uni

Games Ace

Vox Box

Datel Electronics
£29.95

Although requested, neither ¢
these units were sent f¢
review, so I'll just give a mentio
of the information available.

Games Ace works on th
Kempston function so it will b
compatible with that option,!
also has the bonus of includin
circuitry to output the soundt
the TV where the volume canb
controlled.

Vox Box is the same as th
Games Ace but also includes
speech synthesizer based onth
allophone system. Sounds it
teresting.

Pro Joystick
Interface
Kempston Micro
Electronics Ltd.
£19.95

After a long run with their bes
selling interface Kempston haw
decided to introduce this mods
Similar in many respects to th
Sinclair Interface |l it seem
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much more versatile. As it's hot
off the production line we
haven't yet seen one, However,
I'm told that it has three
separate 9-pin plugs which
cover Kempston's own system,
Sinclair I/F Il standard and the
AGF/Protek cursor key format.
There is also a ROM cartridge
port. With Kempston's ex-
periance in the market it's got to
be worth a look.

solidisk
Technology Ltd.
£8.50

One of the cheapest interfaces
on the market, this one operates
on the Kempston standard and
is claimed to be wobble free,
Sold complete with a
Quickshot-style joystick for
£15.50.

Even more useful is that
should you forget to change the
switch or get the wrong option
then you can safely change the
option once the program has
rl:n&oaded andis actually runn-

gl!

An interface which | would
recommend to any dedicated
games player who requires a
simple, effective means of
joystick control,

Protek also market a presen-
tation pack of joystick, interface
and their own flight simulation
program for £24.95.

AGF Joystick
interface li
£9.95

AGF have two joystick inter-
faces on the market at the mo-
ment — one programmable and

the other not. Interface Il is the
non-programmable one, but
there are versions for both the
ZX81 and the Spectrum.

The interface will accept a
wide range of joysticks including
Atari, Starfighter, Le Stick etc.
and has facility for a second
joystick to be used. There isn't
much to it in the way of hard-
ware, just a few plugs and
sockets and six chips. | noticed
they have rubbed off the
numbers on the chips to deter
people making their own, but at
£9.95it's not worth the bother.

The interface just clips on the
back of your computer and has a
rear extension for more add-ons.
With a joystick plugged straight
in it will mimic keys 5,6,7,8 and

0 and the second port will give
you T,Y,U,l and P.

To convert games that do not
use these keys, you will have to
purchase AGF's software and
you have a choice of two casset-
tes. Tape one will convert
Arcadia, Schizoids, Hungry
Horace, Horace goes Skiing,
Spectres, Penetrator and tape
two converts Centipede,
Planetoids, Jet Pac, PSSST, 3D
Combat Zone and Invaders.

After you have loaded the
cassette it will ask you which
game you would like to play and
after running the tape further it
will automatically find the cor-
responding software to convert
that game and tells you when to
load your game.

ZX COMPUTING OCTOBER/NOVEMBER 1984

On the inlay, it lists the
games you can use the interface
with. | would have thought it
would have been better to list
the key operations as well so
that it would be easy to find
what other games you could
play with it.

You can buy the interface,
software and joystick direct
from AGF if you cannot find it at
your local store. Cassettes are
£4.95.

It is a slightly ‘Heath Robin-
son’ way of connecting a
joystick but it is cheap.

Clive Smith

DK'Tronics Joystick
Interface
DK'Tronics Ltd.
£13.00

Another little shiny black box
{7 x5 x2-5cm.} to get quickly
forgotten somewhere between
joystick and computer is the
DK'Tronics Joystick Interface,

It has a firm positive fit into
the expansion port at the rear of
the Spectrum, although
because only 22 of the contacts
on the edge connector are used,
the actual fitting tends to require
more care and caution than with
other units. There are two nine
pin, ‘D’ type ports at the top of
the unit and both are clearly
identificable. The first is for use
with software using a key
change option or using 6,7,8,9
or O keys. The second port uses
the IN31 command is therefore
for use (software compatible)
with the Kempston type
joystick.

The test routines and a few
example programs (one using
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machine code) are given in the
accompanying instruction
leaflet, for those people who
want to stretch themselves
beyond being mere players, who
want to incorporate their
joystick and interface into their
own programs. And for those
programmers who want to use
two joysticks to control two
separate objects at the same
time on the screen, then both
ports of this interface can be in-
corporated simultaneously into
programs.,

Just out of interest, | wonder
how many micro-users actually
do use their joysticks and inter-
faces for anything else besides
playing commercially produced
games?

Colin Christmas

Programmable
interfaces

Rainbow
Electronics
£24.00( + £3.00
extra for a
through-port)

Another interface which never
made it to our office in time for
this roundup.

The interface includes a built
in amp and speaker, the joystick
socket and the programming
switch are positioned at the
front (with all the associated
problems).

CCl (Custom Cables
international)
£15.00

This unit is programmed by
means of software supplied on
tape, and this means that you
have to load in the program sup-
plied before loading your game.
This isn’t a great problem as it is

a short program and setting up
the keys is straightforward and
only takes a few minutes. The
unit we had didn't have any in-
structions. CC| promise that
they are supplied with each pur-
chase — we just had “‘a very
early preview model”’. Never-
theless | found it simplicity itself
to operate even without them —
which can’t be bad.

The only problem is that
some games don't tell you
which keys the program uses so
you have to load them in first to
find out! This is only a problem
the first time round because, be-
ing sensible, you kept a record
for the next time, didn’t you?

The unit proved reliable and
effective over a three week
period of constant and frequent
use and | see no reason why it
shouldn’t perform admirably for
a long, long time.

At the price it is probably one
of the cheapest of it's kind and
worth considering if, as it is for
me, money is a prime factor.
Jim Watson

Programmable
Joystick Interface
Stonechi
Electronics
£24.45

As with most similar interfaces
this is simply a plug-in unit which
requires no additional links such
as flywires of extra tapes to
load. The unit itself measures
90 x75 x35mm and is con-
toured to fit snugly to the rear of
your Spectrum. It features a
three-way switch at the front
enabling the user to select any of
the three modes; Program, Play
or Normal operation {where con-
trol relies upon the keyboard
alone).

The interface draws its
power from the computer and a

HARDWARE REVIEW

smallred L.E.D. indicates power
on. A standard 9 pin Atari-style
joystick socket allows the use of
your favourite zap-em-stick!

It is at this stage that my first
complaint appears. No doubt
many satisfied users will
disagree, but why, when an in-
creasing number of games re-
guire the use of at least two ex-
tra hands, does the port have to
be placed so that the joystick
lead runs right across the
keyboard?

Programming of the interface
is fairly easy — set the selector
to the Program position, press
the appropriate direction key
and move the joystick into the
relevant (or not so relevant)
position. The small, but ade-
quate, instruction sheet advises
that the most complex functions
be dealt with first and this gives
rise to the second little quibble.

As opposed to certain other
interfaces available, the
Stonechip requires the FIRE
function to be input separately
for each and every direction.
This is sometimes not all that
easy when you require one hand
for the keyboard, one for the fire
button and direction and one to
stop the mobile joystick from
sliding off the table!

Apart from that, the pro-
gramming of this interface is a
straightforward, it not lengthy,
process. Programming com-
plete, just move the selector to
Play and away you go! One addi-
tional feature is the Normal posi-
tion that allows the joystick to
be removed without loss or cor-
ruption of the keys already pro-
grammed.

The unit was tested with a
variety of joysticks and perform-
ed perfectly well with all of
them. Included in the instruc-
tions is a sample program to
enable practice — programming
prior to testing on the real thing.

If a Programmable Interface
is the sort that you require then
this should be considered. It is
slightly expensive in comparison
to some of the updated and
newer models now appearing,
but nevertheless is a tried and
tested product that has stood
the test of time.

Mike Edmunds

The Cambridge
Joystick Interface
£34.95 (including
joystick)

This interface has a through-
port at the back which is very
useful for using other units like
speech or sound devices. The
unit also has a lip on the front to
help prevent ‘‘wobble’’ but if

you have a non-standart
keyboard it gets in the way. 4
There is the usual nine pil o
plug on the left hand side for thi
joystick and the overall size & y
11.5cm x 3.5cm x 7.5cm.
Touse the interface you havi 4
to load a tape first which pro
grams the interface to respont 4
to the appropriate keys. If thi n
game you’re using fails to giw
this information on the instruc
tions then you have to load thi
game first to find out! However ;
once you have programmed |
set of key-sequences, they caf .
be saved on tape (the reverst "
side of the tape has been lef
blank for this purpose and provi ¢
sion is also made for saving it .
microdrive)] and many gamei .
can be saved at one time. Yo .
are able to check the joysticl |
position at the end of the pro t
gramming sequence. P
This interface is sold com
plete with a joystick and tape
the joystick is availablé
separately and is reviewed ai }
such, C
The interface is a bit fiddly t¢ |
use but has proved compatibli p
with all software tried, but wher
an option of joystick or keyboart P
is offered from within a pro
gram, you must use thi,
keyboard one as the joystick op
tion frequently does not work. p
M J Maggs

Programmable :
Joystick Interface !
Downsway }
Electronics (UK) i
Ltd. l
£22.95 }

The Downsway Programmabl
Interface, which has been!
available for guite some timi |
now, is at first sight rather §'
plain black unit which plugt!
directly into the Spectrum’s rea |
expansion port. It measuref
65 x95 x25mm and has &
dual-position switch on the rea |
and a standard 9-pin joystich
socket on the right side of thi |
unit. This is one of the advan |
tages that this Interface has |
over some other units currently
available, in that the keyboard i§ |
left uncluttered by contral
cables and therefore can be us |
ed in conjunction with the,
joystick. This gives the user g
wide range of control optioni |
which can be a distinct benefi |
considering the handful of key
that some programs demand. A |
small instruction sheet provided |
with the Interface gives all thi |
information that is needed ti.
make your joystick compatiblé |
with any program.

Programming of the Interfact .
can be achieved either prior tf |

_——e e e e e R .
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Ipading a game or after the game
has loaded. This facility takes
care of all those programs that
have no detailed instructions on
the cassette inlay. To use this
unit is simplicity itself — with
the dual position switch in ‘pro-
gram’ mode press the key for
the specified command and

‘S move the joystick to the ap-
88 propriate position. Release

““§ joystick and key then repeat for

§ allother movements. In essence
el that's all there is to it!

; After programming (a few
minutes work) switch to the
‘play’ mode and away you go!
In operation the unit perform-
‘"E ed perfectly and on the odd oc-
casion when a mistake was
made it was a simple matter to
"% re-program the offending key

‘8 without the necessity of going
*% through the entire procedure

:" "The FIRE command is in-
o

8 dependent of direction com-
mand and this means that FIRE
‘S has only to be programmed
- once, as opposed to the multiple
“¥  movement/fire operations need-
- ed with some interfaces.
The unit was tested with
several joysticks ranging from
"8 the cheapest to one of the most
“% expensive available and it per-
" formed equally well with all, the
only noticeable difference being
a somewhat coarser movement
with one of the cheaper joy-
sticks. Of the many programs
used with this interface only two
gave any problems — keys
could be programmed but press-
ing the firebutton caused the
@ to restart. As it happens
rticular games weren't in-
for joystick use anyway!
In conclusion, if a joystick in-
terface is high on your list of
priorities then it may well be
worth your while paying a bit
mora for the extra flexibility that
this excellent little unit provides.
Mike Edmunds

= & J 0
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Fox Programmable
Interface

Fox Electronics

Ltd

£34.95

Ihave used this unit consistantly
over a four week period with a
wide variety of games and |
recommend it to anyone looking
for such a unit.

Itis a rather large unit and the
long suffering DK'Tronics
keyboard needed another bit
removed before it would fit! The
standard case presents no pro-
blems however.

The unit has a through port so
you can use other interfaces
'§ behind it, the Currah micro

e, R R

HARDWARE REVIEW

speech unit worked fine at the
back, and the standard 9 pin
joystick socket is near the bot-
tom of the right hand side of the
case. Just above the socketis a
small, two-way (up/down)
switch. On power up the switch
should be in the down position
— switching it up instantly
presents onscreenamenuof 16
possible combinations of
responses and options to create
or select a set or to exit.

The more knowledgeable
among you will have worked-
out that the unit must contain a
programmable chip of some
sort. The program and set of key
combinations are kept per-
manently refreshed by a battery
which is constantly recharged,

What happens if something
goes wrong?

The interface is supplied with
a back up tape and also your
own sets of positions can be
saved on tape and easily reload-
ed into memory if needed. A few
times | had to perform this
operation due to the awkward fit
with the keyboard but it was no
real problem.

Documentation is good,
covering all the operational
details and alsohow touseitasa
pseudo ROM. All in all easy to
use and one of the most im-
pressive joystick interfaces I've
used.

AGF Programmable
Joystick Interface
£26.95

AGF sell a version of this inter-
face for both the Spectrum and
the ZX81 and both cost
£26.95.

The interface works by
duplicating the keyboard layout
with a grid of wires. The wires
ending in crocadile clips can be
attached to the various grid
wires to route specific keys to
the joystick. This means that all
games can be controlled by
‘joystick although you must use
the keyboard option and not the
joystick one when provided.

The joystick is connected by
a standard 9 pin D socketsoitis
compatible with the majority of
the sticks on the market, two
sockets are provided for two
sticks for two players to play
alternatively. Both sockets
operate on the same keys and
both sockets and the keyboard
are always operative. A possible
cause for dispute when used by
two players! A set of quick
reference cards, a demo tape
and a stick on chart completes
the package.

The sight of uncased wires
and chips may put off some
users, but treated reasonably,
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this is an almost foolproof
method of providing joystick
control to any game.

The unit has a through port
and further peripherals can be
added afterwards, | used a Cen-
tronics interface and a speech
unit with it and had no problems.

Switchable
Interface

Protek Computing
Ltd.

£19.95

An interesting and unsual idea
from Protek is to provide the
ability to switch between the
common interface options. The
interface has a three way switch
at the back marked, logically, 1,
2 and 3. Setting the switch will
give you compatibility with Pro-
tek/AGF (cursor keys), Kemp-
ston and Sinclair Interface Il for-
mats respectively.

Between these three options
| should think that around 90%
of the software on the market
can be used with this unit. The
only programs which will cause
problems are those where no
joystick options are provided
and keys other than the cursor
keys are used, and there can't
be many of those!

The case is quite small and
neat with the usual 3-pin plug
fitted in the right hand side of the
unit. This is a handy position to
allow the joystick lead to clear
the keyboard.

The instruction leaflet is as |
like them, written in a simple
step by step manner with
diagrams — if you get it wrongit
certainly won’t be Protek's
fault,

My biggest criticism is the
lack of a through-port, but with
other devices available to com-
pensate, it's not as drastic a pro-
blem as it used to be.

Using this is a delight, even
though most programmables
are quickly and easily program-
med, sometimes it doesn’t seem
worth the bother, With this one,
compatibility is usually available
at the flick of a switch.

Firmware
Programmer
Interface £29.00
Software
Programmer
Interface £22.95
Voltmace Ltd.

Two other interfaces unseen by
us. One is programmable by us-
ing a two-way switch and the
other by using a program on

tape. The most interesting item
that I've seen from this com-
pany must be their Delta 3
joystick, which has a rec-
tangular base, three fire buttons
{to alow for individual styles of
holding the thing), and a finger-
tip type joystick at £10.00.

Pace Computing

This company advertises a pro-
grammable interface for
£26.00 which they say does
not disable the keyboard and
can be reprogrammed during a
game. No further information is
availabe so far,

East London
Robotics Ltd.
£15.00

Designed to be sold with their
Trick Stick {of which we're still
waiting for a review sample), it
appears to be similar to the AGF
programmable interface, in that
flyleads which are connected to
pins to mimic the keyboard are
used.

If bought with the Trick
Stick, then it will only cost
£10.00, which can’t be bad!

Dk'Tronics Ltd.
£22.95

This is Dk'Tronics deluxe inter-
face and is programmable from
the keyboard by using the
switch provided on the top of
the unit, or via the program sup-
plied on tape.

There is only one socket pro-
vided on this model, but as it is
fully programmable there isn’t
any need for two separate
sockets to cover the different
methods of providing control,
The socket is located on the top
of the interface next to the
switch.

During operation, the
keyboard is still enabled so that
complex games requiring more
than five keys to be pressed can
still be played.

At the time of going to press
we haven’t been able to obtain
one because they're short of
stocks, however Ms Green of
the company assures me that by
now their stockroom will b2
overflowing. The information
given to me claims that move-
ment in seventeen directions is
possible, | will be most in-
terested to put this through it's
paces!

A full through port is included
anditis claimed to be microdrive
compatible, the usual lip at the
top of the interface is there and |
would also be interested in try-
ing it for compatibility with one

7
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of their
keyboards.

Protocol 4
AGF Hardware
£30.95

The very latest unit from AGF,
this is an interesting looking in-
terface. It lies flat and is pro-
grammed by a set of reprogram-

superb looking

mable cards which are snapped
into place on the interface.

The device is supplied with
three pre-programmed cards to
cover Kempston, Sinclair and
Protek/AGF (cursor keys). An
extra, blank card is supplied for
your own use.

This is a great advance on
their older interfaces in style
and ease of use, however,
ZX81 owners will be pleased to

know that AGF are to continue
producing and selling their old
units because, as Mr. Fosberry
told me personally, the demand
by ZX81 owners is as great as
that from Spectrum owners.
The unit has a full through
port and amazingly, up to five of
these can be connected and pro-
grammed individually for multi-
ple control! The latest Quickshot
Il joystick is supported and the

socket for the joystick is placel |
on the side of the unit. 1

Yet another small but use
extra is a reset button to all
you to turn the computer on a
off without having to pull th
plug each time with the eventug
problems this causes.

Slightly expensive but for thi s
dedicated games player pro
bably well worth the money.

Endnotes |
:

We covered as many interface
as we would and I'd like to thanl
all the companies that sent u
review units which allowed ustiy
write a maoare comprehensivia
and detailed report.

| do realise that, as always !
these are written by people whi
are giving their own opinion
and you may or may not agre
with them. Overall we have triet
to give you an idea of what i
available but really nothing
substitutes for trying them fol
yourself at your nearest store,

There are probably a few
companies that we've missed, if
they would like to write and tel
us, we'll include them in ou
tuture features.

Each review was written by
the person named at the end, il
no name appears then it was
reviewed by myself — it's a hart
lifel

AGF Hardware,
26, Van Gogh Place,

Bogner Regis,
West Sussex.

40-42 Hobson Street,
Cambridge CB1 1NL.

CCl (Custom Cables *
International),

Units 2,3 and 4,

Shire Hill Industrial Estate,
Saffron Waldon,

Essex CB11 3AQ.

Datel Electronics,

Unit G,

Fenton Industrial Estate,
Dewsbury Road,
F‘ntﬂnr

Stoke-on-Trent.

DK‘Tronics Ltd.,
um E-

Saffron Waldon,
Essex CB11 3AQ0.

Addresses

Shire Hill Industrial Estate,

The Cambridge Joystick Interface,

Downsway Electronics (UK} Rainbow Electronics,

Ltd., Glebe House,

Depot Road, South Leigh,

Epsom, Witney,

Surrey. Oxfordshire OX3 6XJ.

East London Robotics Ltd.. RAM Electronics (Fleet) Ltd.,

Gate 1, 106 Fleet Road,

Royal Albert Docks, Fleet,

London E11. Hampshire GU13 BPA.

Fox Electronics Ltd., Sinclair Research,

141 Abbey Road, Stanhope Road, ’

Basingstoke Camberley,

Hampshire. Surrey GU15 3PS.

Kempston Electronics, Solidisk Technology Ltd.,

Unit 30, Sinclair Computer Add-Ons Division,

Singer Way, 17 Sweyne Avenue, |

Woburn Road Industrial Estate, Southend-on-Sea, |

Kempston, Essex S52 6JQ. |

Beds. MK42 7AF. 4
Stonechip Electronics, |

Pace Computing, Unit 9,

28, Burwood Grove, Brook Trading Estate, i

Mayling Island, Deadbrook Lane,

Hampshire. Aldershot, {
Hants. GU12 4 XB. ]

Protek Computing Ltd., i

14 Young Square, Voltmace Ltd., i

Brucefield Industrial Estate, Park Drive, 4

Livingston, Baldock,

West Lothian. Hertfordshire SG7 GES.

atrih
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ZX81 /SPEC DOMESTIC_

Car Costs

Is it time to retire the

drives from Norwich
with his program

for the ZX81 or
Spectrum.

Thisis a simple but accurate and
useful program for all motorists
lor sons and daughters of
motorists} to check upon how

family Rolls? Peter Lawrence

much the gasoline guzzling
beastie is actually costing you.
Note that the #signin the listing
should be replaced by the pound
sign. Happy motoring!

1@ REM ¥%%% CAR COSTS #%¥
11l REM # # is pound sign ¥
12 REM 3955 %% 3638 HHH XXX %%
20 LET ¥Y=3&5

I@ PRINT "MONTHLY CAR COSTS"
4 FPRINT

5@ PRINT "MNo. of days in month

68 INPUT H
78 FRINT H
75 PRINT
B89 PRINT "MONTHLY FUEL CODNSUMP
TION"
85 PRINT
9@ PRINT "Miles travelled
=“‘|
9@ INPUT M
11 PRINT M
126 PRINT "Litres petrol purcha
sed="}
138 INFUT L
148 PRINT L
15 PRINT "Cost of petrol

168 INPUT P

178 PRINT "H";P

1880 LET G=L%.22

196 LET Z=INT (M/G¥186+.5) /180
2080 PRINT

216 PRINT Zi"Miles per gallon”
228 PRINT

2390 PRINT "AMNUAL COSTS™

235 PRINT

294@ PRINT "Car tax

o

258 INFUT

268 PRINT "#"jX

279 LET A=X

288 PRINT "R.A.C. subscription

e ¥

298 INPUT R

388 PRINT "H";iR

318 LET A=A+R

328 PRINT "Car insurance
=43

338 INPUT 1

348 PRINT "#"31

358 LET A=A+I

368 PRINT "Repairs and service

378 INPUT £

I8¢ PRINMT "#"3S

2@ LET A=A+S5

A8 PRINMNT "Twre replacement

g1g IHFPUT T

47d PRINT "H#")T

470 LET A=A+T

448 PRINT "Depreciation

="t

45& IMPUT D

440 PRINT "#"1D

4562 FPRINT

4£5 LET A=A+D

SO0 LET C=A/Y¥H

518 LET B=C+F

S26 LET E=B/M

538 PRINT "Car running cost="J1I
NT (E¥10888+.5)/1881"p per mile"

ﬂ
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Portability

M P Moore of Petron Electronics
describes the construction of a paraliel
1/0 board for use with the Portability

In this issue we show you how
tobuild a parallel interface board
to be used in conjunction with
the interface published in the
last issue. The Parallel In/Out
Board has two 8 bit input and
two B bit output ports. We also
describe an LED board, which
allows your computer to light
LEDs (Light Emitting Diodes)
from the output ports, and
another board containing four
relays which can be switched on
and off by your computer.

Up to four of these parallel in-
terface boards could be con-
nected to the interface giving a
total of 64 input and 64 output
lines (eight, 8 bit input ports and
eight, 8 bit output ports). The
really dedicated enthusiast
could use the interface to con-
trol 64 relays...

Interface

puter’'s 5 volt regulator. In addi-
tion — as a safety precaution —
the positions of and GND
have been swapped over. Table
1 gives the revised I/0 socket
connections. All PCBs supplied
by Newtech contain the altered
circuit.

The revised copper foil layout
for the main interface PCB is
shown in Fig. A.

Four circled areas indicate
where changes have been
made. The link next to SK4 is
dispensed with and pin 14 of
each extension socket is taken
to + 9V rather than +5V via a
new track which runs down the
right-hand side of the PCB. + 5V
now goes no further than the
link above IC2, OV/GND is taken
to pin 1 of each extension
socket rather than pin 2 and pin

2 is connected to PWR, the port
write line,

For those who have already
made their own PCB from the
layoutin the first part of this pro-
ject, Fig. B shows the alterations
that must be made.

There are three tracks {mark-
ed with an X) to be cut and three
new links marked A, B and C to
be fitted. Use insulated wire,
especially for the 9V lead from
the edge connector, The points
where new links must be fitted
are marked, A, Band C; connect
them so that A joins to A, B joins
to B and C joins to C, Note that
one end of A connects topin 2 of
SK1; one end of B connects to
pin 1 of SK4 and that C (the 9V
lead) connects to SK4 pin 14
and the previously unused 9V
pin of the edge connector.

Parallel board L
connections

Fig. 1 shows how the paralk
In/Out board could be con
nected,

Output port A is shown con
nected to an LED board contain
ing 8 LEDs. + 5V (VCC) and 0}
(GND) are taken to the boan&l
along with the eight outputs.

0.1 inch PC plugs anl
sockets (supplied with the kit
are used to connect the r;:-ar.zllbai.1
board to external circuits. :

Each output is connected vii
a resistor to an LED; the LED
can be connected so that thej’
indicate either a 1 or a 0. If the!
were wired to indicate a 1 ant
the number 200 (for instance!
were to beoutputtoportA.thﬁ;

Important note S — 4

3 A 3 i v PARALLE f W,
Since publication of the first part LED BOARD bl RN, - S ) - i
of this project, the design of the . [ p? L2 }
PCB has been changed slightly. ’ — e ! Eu 3

Although the ICs on the main in- b | |
terface board still draw their 5 5o e M| ==ESTS D5 os 1
volt supply from the computer, g 4 | G 5
this 5 volt line is no longer taken ‘o =l | L " i
to the four I/0 sockets; instead ie ——alb—--——- o3 | = i
the 9 volt line is used, requiring 3 B iy Ty D2 | o2 i
each additional board to haveits = o | oy i
own 5 volt regulator. This is to T ===l e——— | | L
reduce the load on the com- 0w ] | E—— - - ‘;
e ono ___ o) J | { GvD | B
QUTPUT INPUT

L LINES ] LINES v
ov GNUE E-gv r—- ShOY . - == -— |l

| o7 ! o7
A [ 2] B e EE'—:_] | F
oG @ 3 Q o | (S B

LDR1Y

oa[4] (7] o2 =l | oS - N— ~ =
: — %) D4 | D4 '
DE.E E]D-t. 2 O ':E‘ I\I".\ L D+ Il
o [ | s | A = :
A 5] [Oeg-b=] 0 k=
L b x = T‘ by o =R I D1 rc
_ : | 1
ol . o= | —= | - I
:  PEZ  PE3 Lowo _1 | Yoo _J L |enp __ i
1 PG PE S SE— i
4 PES PE4 I8
Table 1. Revised I/O . . 8
socket connections. Figure 1. Parallel I/O board schematic diagram. ! c
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Figure A.

#LEDs 7, 6 and 3 would light
fsince 200, in binary code is
4§1100 1000.
The LED board could be used

it display numbers in the range

0t0 255 in binary code, output
1o port A {or B).
8 Output port B is connected in
& similar way to a relay board

containing four miniature relays
if - again, note the VCC and GND
connections. Qutputtinga 1 toa
will turn that relay on: if
ou wished to switch relay2 on,
you would output the number 4
which is 0000 0100 in binary;
to switch on relays 1 and 2 you
would output the number 6
ichis 0000 0110,
A method of connecting ex-
ternal switches to the board is
shown at port C. Unconnected
Binputs will always read as 1.
an the switch is closed (on},
D0 will be taken to GND whichis
logic 0 and the value read in from
port C will be 1111 1110 or
54, With the switch open (off),
the value returned would be
11111111 or 255.

Light detector

Port D is shown connected as a
Blicht detector. An LDR is a Light
Dependent Resistor; the
resistance of this component
Balters with the ambient light
level. At low light levels the LDR
wil exhibit a high resistance
which falls as the light in-
reases.

LOR1 and R1 are wired so
hat when the light level is high
D0 will be at logic 1 and as the
ight level falls and the
resistance of the LDR rises
§ sbovethat of R1, DO will be pull-
&d to GND (logic O). This circuit
tould be used as a daylight

t

HARDWARE PROJECT

o

o~4v'|

Revised PCB foil pattarn.

detector which will return the
value 255 in full daylight and
254 in darkness. Since daylight
comes and goes gradually, there
will be a certain point where
LDR1 and R1 have about the
same resistance and DO will
alternate between O and 1; soft-
ware written for use with the cir-
cuit would have to take this into
account,

Programming the
parallel interface
board

The parallel interface board con-
nects to the main interface
published in the last issue via a
14 way DIP jumper cable.
Depending on which of the four
DIP sockets on the main board is

used, sach of the ports on the
parallel board will have a number
to identify it (See Fig.2).

Each port is marked A,B,C or
D. Table 2 gives the number of
each port, A, B, C & D depending
on the DIP socket used.

It is important to ensure that
the DIP jumper plugs are the
same way round on each board;
the wire at the fop end of the
socket on the main interface
board must be the wire at the
top end of the socket on the
parallel board. Since multicolour
ribbon cable is used for the
jumper cables, this is not dif-
ficult to check.

Let us suppose that the DIP
jumper cable connects the
parallel interface board to main
interface socket 1:

n R

3
Figure B.

For the SPECTRUM

To output data to the parallel
output port marked ‘A’ (Fig. 2)
and to input data from port ‘D’:

OUT 65407, 254 (selects ports
A&D)

OUT 65471, x (outputs the
contents of variable x to port A}
LET A = IN 65471 (reads the
data on the input port D to
variable A)

The following program will
display a count from 0 to 255 in
binary code on 8 LEDs con-
nected to output port A.

10 OUT 65407, 254

20 FORF=0TO 255 : OUT
65471,F : PAUSE 20 :
NEXT F

Y Vi n
07 -
D6
D5
D4
—
D3
D2
o1
(201]
v GND
ouTPUT J -
LINES —
v GND
D7 -
(L]
05
D4 -
03
D2
01 -
Do
b V(ZC

LINK

>

LINK

LINKS
+*

LINK

b
"rCC 5V
D7
D6
05
D4
D3
D2
o1
oo
GND OV
- ! PUT
N LINES
Vg 5V
D7
D&
D5
o
D3
Dz
=)
Do
1] GND OV

Figure 2. Parallel I/O board PCB component overlay.

»
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LED1 ISWIRED TO LIGHT FOR LOGIC 0
LED2 ISWIRED TO LIGHT FOR LOGIC 1

ROW A= 40

ROW B ———p

OV/GND

——

— o
. -— —
—l

Ve +8V

~
FROM OUTPUT PORT

Figure 3. LED board component overlay.

CUP

CATHODE =

Figure 4. LED connections.

+ ANODE

(The PAUSE command is simply
to slow the count down so you
can see it ).

For the ZX81

Since the ZX81 has no IN or
OUT commands, the short
machine-code subroutines
demonstrated in part 1 of this
project must be used.

The following program will
count from O to 255 and will
display the counton 8 LEDs con-
nect to output port A.

1 REM (machine code)

10 POKE 16515,254

20 RAND USR 16514 (to
select device 254 i.e.
ports A and D

30 FORF=0TO 255

40 POKE 16520,F

50 RAND USR 16519 (to
output the value of F,
POKEd in line 40)

60 NEXTF

76

To input data use:

POKE 16515.,n (where n is the
device number)
LET A=USR 16524

The data on the inputs of the
selected input port will be
returned in A; if the number
POKEd to 16515 were 253,
then data would be input from
port C (still assuming the parallel
board is connected to SK1 on
the main interface board).

Paraliel
input/output
board
construction

See Fig. 2 (PCB Overlay)

Using thin, single core in-
sulated wire, solder wire links
between the points marked, one
at a time. There are fourteen
links in all. Be very careful not to
allow solder to bridge across any
of the tracks which run close to
to link pads.

IC sockets should be used for
all five ICs plus one for the DIL
plug from the main interface
board. Sclder these in one at a
time, again watching out for
solder bridges onto tracks which
pass between IC pins.

The voltage regulator,
Reg.1, should be soldered next,
Itis very impaortant to mount this
component the right way round
(otherwise the board will not
work}, Insert is so that the flat,
all-metal side faces ICland SK1.

Next solder capacitor C1.
This is a large tubular compo-
nent, it must be mounted the
right way round (see overlay).
C1 will have one lead marked
(either the negative lead ( —) or
the positive lead { + ) so you can
see which way round it should
go. Don't push this component
right into the board, rather leave
it standing about % * above the
PCE surface. It is a good idea to
put a small piece of insulating
tape around C1s leads so that
they will not short against each
other or, against any other com-
ponent,

. This board has been desig

Solder in the three 0.1ul
capacitors, C2, C3 and C4
These components can bé
mounted either way round.

Finally, solder the right-a
PCB plugs (the shorter end gog
through the PCBIaawngtho )
ends pointing out to the sides ol
the board). There are aqht
these plugs altogether,
plug consisting of five pins.

Before plugging in the IC
check the board thoroughly &
ensure that all connections he
been soldered and that ﬂ'llre._
no bridges across any of the PC
tracks.

Now plug the ICs in, ong at}
time making sure you oun
them the right way round. Th
top end of each IC is
with a deep notch or circle cutin
to the plastic, these cormespon
with the ‘top ends’ marked ¢
the PCB overlay. If a circleis¢
into each end, and there is i
notch, the deeper circle mark
the top end.

Construction of
the LED board

allow LEDs to be mm.mod
such a way that they will gith
indicate a logic 1 stateor
O state. See Fig. 3. ¥

First of all, solder the eigh
resistors (330R). These ’
small tubular components wil
coloured bands (indicating the
value). They can be me
either way round.

LED1 is connected betwes
the top row of holes (Row Alan
its associated resistor and wi
light up when the output g
line, connected to the otheré
of its resistor is at logic 0.

LED2 is connected be

FHOHOU‘I’EUT PORT

alN2

alN3 olNg ]

- L ] E - - L] - L]
® . . .
ALA1 RLAZ RLA3 RLA4
L] L] L] L] . L . L]
111t , ! 1
vt UK R R
NO. NC. W NO NC. W NO NC. W NGO NC. W
G|
RELAY 1 RELAY 2 RELAY 3 RELAY 4
P v —
RELAY OUTPUTS

Figure 5. PCB component overlay.
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e middle row of hole (Row B)
ind its resistor; it will light up
biwhen the logic level on the other
d of its resistor is 1.

Itis very important that LEDs
se mounted the right way
pund. Look at Fig. 4.

If you hold an LED up to the
ght you will be able to see the
of its leads inside the
gstic case. One of these will
Stesemble a ‘'cup’ and the other
il appear to be a smaller,
ghorter ‘arm’. The ‘cup' is
ays the Cathode or negative
- | terminal, while the ‘arm’ is
t he Tnode or positive {+) ter-

minal.

When you solder the LEDs in,
ou may choose any combina-
eftion of logic level indication lie.
5in LED1 or LED2) though it is
Busuzlly more useful to have all
feight LEDS indicating the same
Blogic level (1 or O).
Remember that when an LED
connected between row A
and its resistor the positive lead
UST go to row A; the negative
gad to the resistor: When an
ED is connected between row
B and its resistor the negative
gad MUST go to row B; the
goositive lead to the resistor.
Don’t experiment by connec-
ing an LED between row A and
fowB — at best you will destroy
the LED. ..
£+ When you have decided how
ou wish to mount the LEDs, in-
gert and solder them, one at a

¥

PWR PRO
]

07 Ol L o7 Gi G2 07

D6 O DB —oDE

05 O—i skq 08 —0D5

o4 D4 4
ouTPUT nao-__ Ic4 | 03 e '_o—cg:! il

02 O—rt —FE D2 —_

010— —FE DI —001

ellese | Dol —0D0

===
1c1d ICTh
P

& G1 G2 b7

D6 D6

D5 D5

D4 D4
OUTPUT O3 5 ‘| Ic3 oD INPUT

D2 o2

o1 o1

Do 0o

SV 1 N pEgy (QUT 5V \
i
FROM ot w C:'L Yeco 10
SKY T T JCIRCL}IT
Vo av GND

Figure 6. Parallel I/O board circuit disgram.

Using the relay
board

Each relay has three contacts
see Fig. 5 marked N.O. (Normal-
ly Off), N.C. (Normally Con-
nected) and W (Wiper or com-
mon contact).

When a relay is de-energised
(switched off) the wiper makes
contact with the N.C. terminal.
When energised, the wiper con-

LED

LEDZ2

IO INDICATE A 17
LED3

LED4
el

GND 72

10 INDICATE A 0"

FROM
QUTPUT 4
PORT

Figure 7. LED circuit disgram.

———uiita———\nwv~——<3
~———¥:i————ﬂfvxh——~o
L OUIPUT
W PORT

+—i4—vn—0
t+—|4¢——0

- O— AN A———4 LD
O—ANA———4 LED2
o—AAA——|—4 LED3

Wb

ON FOR LOGIC 1

Vee *5V

ON FOR LOGIC O

nect to the N.O. terminal in-
stead.

You can switch small DC
motors, bulbs etc. on and off
with these relays but they must
NOT be used to switch the
mains under any circumstances.

Relay board
construction

See Fig. 5

First of all, insert and solder
the four relays.

Each relay has a driver tran-
sistor (TR1 to TR4), these are
small, black plastic encased
components with three leads.
They should be mounted so that
the flat side of the transistor
faces away from the relay, the
three terminals being taken

through the three holes as
shown. The middle transistor
lead (C — the Collector] is slight-
ly nearer the relay than the other
two leads (B — Base and E —
Emitter). Solder the transistors
taking care to mount them the
right way round.

Next, diodes D1 to D4 should
be fitted. These are tiny glass-
cased components with a black
band near one lead which in-
dicates the Cathode or negative
lead. Be sure to mount these
components the right way
round. In each case, the
Cathode is the lead nearest to
the relay.

Finally, insert and solder
resistors R1 to R4 (560R).
These components are larger
than the four diodes and have
coloured bands which indicate
their value.

FROM J
Q/P PORT

Vee
N.O,
W
NC
L JHLA'I
N.O.
W
N.C.
s JFILAJ.'
et L T T,
—_—W
Jim.c.
b ld ALAS
—  nO
I
NC.
1 JRLM

Figure 8. Relay board
eircult diagram.
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How it works

See Fig 6.

ICs 2and 3 are 81L.S97 octal
tri-state buffers which have
their outputs connected to_the
computer data bus. When PRD
and (one) PE line go low, one of
these buffers will be enabled,
causing the data on its inputs to
be placed on the data bus.
Should both PE lines go low (as
could happen), the result would

be indeterminate since this
would give rise to data bus con-
tention (Not very desirable).

ICs 4 and 5 are octal tri-state
latches whose output enable
lines are tied to GND. Data is lat-
ched into these 74LS374 chips
on the low to high transition of
CP, the clock input driven by a
PE line and PWR.

The board’'s 5 wvolt line is
derived from the computer 9V
line by a 5 volt regulator. Since

Buylines

All the components used in this
project with the exception of the
PCBs are available through elec-
tronic component suppliers who
advertise regularly in electronics
magazines.

The PCBs are available from
Newtech (Micro) Developments
Ltd., 1, Courtlands Road,
Newton Abbot, Devon. The

Parallel Board costs £4.50, the
LED board 85p, and the Relay
Board £1.05.

Newtech will also supply
complete kits of parts for this
project which include the PCB
and all components. The Parallel
Board costs £14,95, the LED
board £2.50, and the Relay
Board £11.95. Postage is extra
at 30p per order.

Table 2. PORT
ouT IN
SKT. A c D
1 254 253 253 254
2 247 251 251 247
3 127 191 191 127
4 239 223 223 239

Wizard Soffware ﬁ

ZX SPECTRUM 48K ~ ~

BUGS £5.95
Superb use of colour and animated graphics make this multiple
page machine code Arcade game a joy to play. In this slick and
addictive game you have to manipulate BUGS, a software bug,
whose task is to lay a track in order to mend faulty components on
the printed circuit boards inside your computer. As well as mending
these boards you will have to traverse the cables joining the
boards. 3 varieties of demon hardware bugs, GLITCH, SPIKE and
HOTSPOT, chase you around, beware if they catch you or you will
be fried

SPECTRUM CRICKET £5.45
Play either test match or limited over crickel. Select your leams
from the 6 available or choose your own players. Enjoy all the
features of a real game of cricket including three types of bowler
delivering a variety of balls, batsmen running between the wickets,
umpires making appropriate signals and many more, 72 field
positions available. Score board continually updated during game,
Good moving graphics. Al the end of a match you have the option
of a hard copy of the score cards on your printer, Game save
facility.

MR GULP — NEW RELEASE £5.45
MR. GULP is a compulsive cookie eater with aninsatiable appetite
which is just as well, since he has twenty different rooms of cookies
to get through. The peculiar world of MR, GULP is inhabited by all
means of strange adversaries, amongst these are the whirling
atomns, the alarm clocks, the robots and the war machines and
many others that you will have lo discover for yourself. A melodic,
colourful, original and exciting machine code arcade game

Also available: Time Port 1 £6.95 Evictor £5.45 Fruita £4.95

All prices inclusive, mail order, cheque or postal orders to
Wizard Software, Dept ZX, PO Box 23, Dunfirmline, Fife.
Also available from software relailers world wide. Send large SA E. (7inx &in)
for full program catalogue. Rovalties for machine code Spectrum software

this regulator will tend to run
hot, especially if many relays are
to be controlled by the com-
puter, it is a good idea to fit a

small heatsink to it; in any ca
if very many relays are to be co
trolled, a larger external pow
supply would have to be used.

Parts list

Parallel In/Out Board

1C1 74L532

IC2,3 B1LS97

IC4,5 74L5374

REG.1 7805 + 5V regulator
c1 220uf 16v electrolytic
Cc2,3,4 0. 1uf ceramic

4, 20 pin IC sockets
2, 14 pin IC sockets
8, 5 way PC plugs and sockets,

1 PCB

LED Board

LED 1-8, TIL 208 or equivalent

R1-8 330R 5%

1 PCB

Relay Board

RL1-4 Subminiature PC mounting relays —
5 volt 56R

TR1-4 2N3704

D1-4 1N4148

R1-4 560R 5% AW

1 PCB

DO IT WITH TRASS-EN®R

(1) MICRODRIVE TO MICRODRIVE (3) TAPE TO TAPE
(2) TAPE TO MICRODRIVE (3) MICRODRIVE TO TAPE

Then do it with
TRPAST-E,SpEST

ZX Spec 16/48 K
alal=]a]=aln]=]=]a]
LOO0ooooon0 /

IDEOO0000c0 r
1031 i_ll, J

mup=

..'1|'.'|-'Jl'..'.",.3=.'.'-- I

TRANS-EXPRESS is the most comprehensive pockage of four m/c
utilities for transfering Spectrum programs. They are user- friendly,
simple to use, reliable & very efficient. They go much nd where
similor at ts foiled, enabling you to transler any ki
up tothe full 48.0K length - provided you do not infringe right.

ANS-EXPRESS is on essentiol microdrive companion and an
invaluable software back-up ulility.

We are offerring the entire %kgge for £9.95 or a combination of
TAPE TO MICRODRIVE & M IVE TO MICRODRIVE for £ 7.50
You caon also buy each of the four programs separately for € 5.50

only.
TO

T
o
M
f
C
R
0
D
R
i
v
E

Please tick

N
Vi
Vi

Would you like to transfer your Spectrum programs from

of progroms

where applicable
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SPECTRUM GAME

i(ard games are often good star-
iting points for micro simula-
jons. In particular Patience
igames are good for they are
already designed for one player.
|l find programming  them a
fascinating insight into the
orking of the brain. It is amaz-
ing how many factors we take
into account w hen we so simply
ook at a card and decide that it
Wil “go’". The same decision
imay well take several
Subroutines each involving
iseveral variables and loops.
Criticism is sometimes levell-
ed at such simulations that they
are pointless because you can
st as easily use a pack of cards.
That may be true, but it has
many parallels in other branches
of life..... Why get out the
Wacuum cleaner when it might
b2 just as quick to use a brush?
y | ay a table to play on is not
ays available, and if you are
in bed its much easier to
jbalance a spectrum on your
knee than a large tray.
One major decision to take is
10 decide just how much we
! the computer to do. It
ould be quite easy to write a
program and simply watch the
Spectrum play by itself. It's best
Ibelieve, to allow the player to
doquite a lot, but to reject faulty
inputs. With an actual pack of
ards you can go back and cor-
your error if forinstance you
misread a heart for a diamond.
You cannot do this without

breaking into a progam so it is
besttoavoid the problem. At the
same time we need to allow un-
wise but not illegal moves.

| hope you enjoy the in-

o ¢ 2 9

tricacies of long strings of
cards.....
Happy programming.
Ray Elder

11 Up Patience

This is one of the simplest of the
great family of patience games,

Patience Il

This issue, Colin Gooch presents us with his
version of ‘eleven-up’ Patience.

of cards that can be shown in full
to a maximum of two rows of
four (or five if you omit gaps bet-
ween). This game needs a
display of nine cards and to
allow for an attractive deal |
have made a five by seven
matrix the order of the day. This
means that the pips on the cards
are not in quite the traditional

1349 IF (Fg="95"
") THEN PRINTOAT*IF8="9") s (Fe= m
+1,X+4;E9.; AT v+1i,x30.E8;
igéE’IFEL T V+S'X*EJE!;':5T‘*?§.EF,;
+3 . X+2 Eg. AT Doh THEN PRINT AT v
1368 TE ,?"-"d“fS;X%d..E
o X + St A Y+5HEN #F NT AT Yva+1
Xoh: e BT vea TRIZTEG AT V23l
1376 IF F$="U" TH ’ +S,
S X$2; b EN F'F!Iri'r AT Y+1
g Fis i A AT Y
13801 T Y46, %43, Me AT
X+2; HEN PRI AT va+1
:fi,)(-l-é; 2,X+2, "N AT v3
S, X+2; 4,x+2; "I Y+
1398 RENVEN
%413 REY SET.UPPACK
4045 ="A@
2S6ee 9?8@39@9m13q119%§£§ge
and depends entirely on the run
of the cards, but it can still be
quite frustrating and will prac-
tice your powers of mental %Egg)ggﬁﬂ' R 2
arithmetic! 161

Nine cards are dealt out and
you must endeavour to get rid of
the rest of your cards by cover-
ing either pairs of cards that total
11 orarunof J,Q,K. If youcan’t
go you may deal one card on the
centre. If you are still stuck then
you must resign,

The first thing that we must
do before programming a card
game is to decide on the presen-
tation of the cards. A nine by five
block of print positions will allow
for a very realistic layout but un-
fortunately restricts the number

places but | think they are still
acceptable.

The cards are represented in
memory by five characters and
are held in a main string P$ in
which they are dealt and shuffl-
ed. Each card is made up of a
first character giving its ‘'name’,
the next two its value, the next
the suit and finally the colour.

Programme
operation

When loaded the programme
will auto run and set up the
graphics using line 1760 on-
wards. The main programme
will then ‘RUN’.

The first operational line is
1020 which produces two
defined functions to locate the
printing of the cards to x and y
coordinates. The main loop,
which is quite long starts at
1040. It first of all gives you the
choice of instructions held in
lines 1600 onwards, then in-
itialises some variables line

€20 BORDER 2.
: _PAP :
fon NCE N AL 28L BaTadi d C
; INK @; pap . BRIGHT 177

Lﬁsﬁ ;" 'R T IES crgeH nExF
1632 PRINT #1- ;.o :
BUSHSTEERE, (TR Car 0% eIy
Iéié"éﬁsTHEgnﬁéTﬁ USE o 'TF TNKE
11-UP PATIENCE | SELéQSi.IEEUSE"
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1710 and sets up and shuffles
the pack in lines 1400 and
1490.

Line 1060 will print out a
hand using the card printing
subroutine at line 1250. You're
then asked to input your move.
The lines from here up to 1210
check that this is a valid com-
bination. If all is well then your
move is printed and we loop
back to the beginning. If it is a
faulty input you will be asked to
enter again. If you have run out
of cards or resigned you will be
directed to the end game routine
atline 1510,

The spectrum keeps track of
what cards are dealt by using an
array R$ . | have done this rather
than using the SCREEN$ func-
tion to read the valueas ‘10" is a
U.D.G. which this will not
recognised.

The subroutine to print out
the cards runs from line 1250. It
breaks down the card into its
various components (the string
slicing ability is excellent for this
purpose) and uses these to print
the correct card, the place being
given by the two defined func-
tions. Picture cards are shown
as letters.

| SPECTRUM GAME | —

Main variables

A counts out cards in
deal

CD cards played

FA temporary flag

N for next loops

] total value of cards
to cover

XY, position on screen

z{x} values derived
from Z$

A5 B$,D$ setting up pack

Cs card being printed

E.F$ components of C$

Ps pack

RS (x) cards dealt

Z$ your move

TS title

us instructions

Memory

This program will easily fit into
16K

All that remains now is to
type it in. Debugging should not
be difficult. If you get ‘funny’
cards then your error is almost
certainly from line 1250 on-
wards. If it's rejecting a
legitimate move then its in the
main loop..... have PATIENCE
and it'll all be OK.!

1008 REM Frr7rrrrr?rryr?rrrrrsrrry
FYFPATIENCE B @ C.N,G@FCHIrrrrs

YrIrrrrrrrerFryrsy 1983 Yrrrrrry
YrPrrrrrrrrFrrryrr?srrsrrrsrerrrsy
1@LE REM 33K 35533533593 %9634 %
*#%¥XGRAPHIC REPRESENTATIONX*¥X¥¥
F 3 H I A F I I I e H K
*%%¥IM LIMES WITH USER GRAPHICS
FEEEEAXTHESE ARE SHOWMN AS ITALIC
UPFPER CASEXX¥EENXEHNHHEHHHHH%H%
R e e g e e ke e
*¥¥FOR THE CHUNKY GRAFPHICS THOSE
UMSHIFTED ARE SHOWM AS ITALIC 1
23745672 AMD THOSE SHIFTED AS ITA
LIC LOWER CASE¥¥HHFEF ¥¥EEEEEEEXE
FRHXAX XXX XXHERH XN F XXX ERXF XXX
1820 DEF FN C(X¥)=&a%(¥=2 0OR X=&)+
1Z2¥% (¥=P) +183% (¥=3 OR X=T")+24%{X=9
OR ¥=8): DEF FN D{X)=2+56#(X>4)+
A% (¥4 AND M9}
1330 RANDOMIZE RANDOMIZE
143 GO SUR 1490@: EORDER 4: PAFE
R 4: IMK @: CLS GO SUB 1719: G
0O SUR 149@: GO SUB 15Q@
195¢ REM PRIMT STARTING HANMD
1068 LET A=1: FOR N=1 TO 449 STEP
S:! LET ¥=FN C(A)+2: LET ¥Y=FN D
(AY+7: PRINT AT Y¥Y,X; PAPER &7 1IN
K #3" "1A;" ": LET A=A+l NEXT M
16768 LET A=1: FOR N=1 TO 44 STEP
S5: LET X=FN C(A): LET ¥Y=FN D{A)
: LET C®=P%(N TO N+4): LET R€{(A)

=C&(Z TO 3): GO SUB 124@: LET A=

A+1: NEXT M: LET CD=%

1980 LET P$=P%(44 TO )

1@a9@ PRINT AT 21,133 PAPER S; IN

K a3" "+ AT 19,13; "CARDS" AT

20,133 *LEFT *"jAT 21,15;52-CD: 1IN

PUT ;AT &,03"EMTER FOSITIOMN OF C

ARDS TO BE";AT 1,9;"COVERED eg.

XS (@ TO RESIGN)®"; LIME z$: IF 2

g="" THEM GO SUE 1230

119@ IF LEM Z%>3 THEMN GO SUB 123

@: GO TO 1199

111@ DIM Z(LEN Z$): FOR N=1 TO L

EM Z&: IF CODE Z&(MN)<{48 OR CODE

Z& (M) >S7? THEM GO SUB 1239: GO TO
1198

1128 LET Z(N)=VAL ZE€(N): NEXT N
: IF LEN Z$=1 AMD Z&(1)<{>"9" AN

D ZE(1)1<¢>"@" THEM GO SUB 12309 G

0 TO 1129

1138 IF LEN Z%=2 THEN LET FA=@:

IF Z(1)=Z{(2) THEN GO SUB 1239: G

0O TO 1108

114@ IF LEN Z%=3 THEN LET FA=@!
IF (Z(1)=Z{2))+(Z(1)=2(3))1+(Z(2)

=Z{3)) THEN GO SUPR 123@: GO TO 1
1aa

115@ IF VAL Z%=@ THEMN LET RES=1:
GO TO 1S51@

116 IF FA THEN GO SUB 123@: GO

TO 119@

117@ IF LEN Z$=1 THEN LET FA=FA+
1

118@¢ FOR N=1 TO LEN Z®: LET T=T+
VAL RS(Z(N)): NEXT N: IF T<>11 A
MD T¢>3& ANMD LEN Z€<>1 THEN GO 5
UR 1238: LET T=¢: GO TO 1129
1196 IF T=11 AND LEM Z%<>2 THEN

GO SUBR 123@: LET T=g: GO TO 1100
1286@ IF T=3& AND LEN Z%<>3 THEN
GO SUB 123@: LET T=8: GO TO 1189
1219 FOR N=1 TO LEN Z$: LET C$=P
$(1 TO S5) : LET P$=P%(& TO ): LE
T CD=CD+1: IF CD=52 THEN GO TO 1

Sid

12280 LET X=FN C(Z{(N)): LET Y=FN
DI(Z(M)): GO SUB 1269: LET R&(Z(N
)1=CE(2 TO 3I): NEXT N: LET T=g:
GO TO 1098

123@ INPUT AT @,8;"INPUT UMNACCE
PTABLE" ;AT 1,d; "PLEASE ENTER AGA
IM"; LIME Z#: IF Z%="" THEN GO T

0 1239:

1243 RETURN

1258 REM PRINMT CARD

1288 IMK VAL CS(5): LET E®$=C$(4)
: LET F&=C%(1)

127@ PAPER 7: FOR M=Y TO 8+12%(Y
»1@) +&¥(¥Y=8): PRINT AT HM,¥+13 IN
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K & ": NEXT M: PRINT AT Y,
K+13FE;AT Y+6,X+55Fs

1280 PRINT AT Y+1,X+13E$;AT Y+5,
XK+5S3E®

1294 IF (FE="A")+(F$="3")+(F$="5
"I+ (F$="9") THEN PRINT AT Y+3,X+
JiE®

1380 IF (F$="2")+(F$="3") THEN P
RINT AT Y+2,X+3JES;AT Y+4,X+3E%
1310 IF (F¥="4")+(F$="5")+(F%="8
"I+(FE="9" )+ (FH="H") THEN PRINT
AT Y+2,X+Z2JEE;AT Y+2,X+45ES;AT Y
4, X+21ESI AT Y+4,X+4;ES

1326 IF (F&="&") +(F&="7") THEN P
RINT AT Y+1,X+25E$;AT Y+1,X+43ES
PAT Y+3,X+25E€1AT Y+3,X+45E%; AT
Y+5,X+2JES;AT Y+5,X+41E$

1330 IF (F®="7") THEN PRINT AT Y
t3,X+3ES

1349 IF (F$="8")+(F$="9") +(F$="4
") THEN PRINT AT Y+1,X+2jE$;AT Y
H,X+JESIAT Y+35,X+2]ES;AT Y+5,X
+4jES

1358 IF (F¥="A") THEN PRINT AT Y
3, X+25ESIAT Y+3,X+4ES

1360 IF F%="J" THEN PRINT AT Y+1
(X*TF " IAT Y+2,X+45"2" AT Y+3,
X+4i"e"JAT Y+4,X+2;"582" AT Y+5,
X+2y 132"

1378 IF F$="G" THEN PRINT AT Y+1
yX*25 "2 cg" AT Y+2,X+25"588"5AT Y
3, X+2]"58" AT Y+4,X+2;" 542"} AT
Y+S5, X425 "I72" AT Y+&6,X+3J3 12"
1388 IF FE="K" THEN PRINT AT Y+l
(K23 "eSe" AT Y4+2,X+21"eh AT Y+
3, A+25 "He" JAT Y+4,X+21"as" ;AT Y+
5,X+2) "e5e"

1396 RETURN

1498 REM SET UPPACK

1419 LET A®="": LET D®s="AQ120230
3484585606737 808999A410711012K13"
1428 PRINT AT 8,93 INK 1} PAPER
SIBS|BS;BEJBSjAT 10,1085 FLASH 1j
PAPER 7§ INK 2 "PREPARING PACK"
AT 12,93 FLASH @3 PAPER 5§ INK
1}B%B%; B%| BS

143¢ FOR @=1 TO 39 STEP 3: FOR P
=1 TO 4: LET COL=@: IF P=1 DR P=
3 THEN LET CcOL=2

1448 LET A$=A%+D% (8 TO €+2) +B%(P
J+ETRE$ COL

145@ NEXT P: NEXT @

1468 CLS : PRINT AT 8,93 PAPER 5
i INK 1)BSjBSjB%iBEIAT 10,12} PA
FER 7§ FLASH 1; "SHUFFLING"j;AT 12
171 PAPER 53 INK 13 FLASH @jBS;B
¥} B%; B®

1478 FOR N=1 TO &8: LET A=1+(5%(
1+INT (RND¥5&))): IF n/Z2=INT (n/

COMPUTING OCTOBER/NOVEMBER 1984

| SPECTRUM GAME

2) THEN LET A$=A%(A TO A+4)+A%(
TO A-1)+A%(A+S TO ): BEEP .91,N
1480 IF n/2<>INT (n/2) THEN LET
AS=A%( TO A-1)+AS(A+5 TO ) +AS(A
TO A+4): BEEP .@1,N+1@
1498 NEXT N: LET P%=A%: CLS ! RE
TURN
1588 INPUT "PRESS ENTER TO CONTI
NUE"; LINE Z%: BEEP .95,1@: RETU
RN
1518 REM END GAME
1528 PAPER S: INK 1: FOR N=1Z TO
21: PRINT AT N,@; PAPER S;"
“: N
EXT N
1538 IF RES THEM PRINT AT 13,1;"
BAD LUCK: THE CARDS DID NOT “jAT
14,13 "RUN YOUR WAY": FOR N=-18&
TO -3@ STEP -1: BEEP ABS N/1@@,N
: NEXT N
154@ IF NOT RES THEN PRINT AT 13
313 FLASH 1j"!'!111 WELL DONE '!'!
'1I"3AT 14,13 FLASH @3 "YOUR PATI
ENCE IS REWARDED": FOR N=1 TO 3:
FOR M=1g TO 4@ STEP 3: BEEFP .@1
Mz NEXT M: PAUSE 1@: NEXT N
155@ PRINT AT 16,33"YOU MAY";AT
17,51 "1)PLAY AGAIN";AT 18,53AT 1
2,51 "2)FINISH PLAYING"
1548 PAUSE @
1579 IF INKEY$="1" THEN BORDER 4
: PAPER 4: INK @: CLS : GO SUB 1
718: GO SUB 171@: GO SUB 14&8:
0O SUB 15@89: GO TO 1258
1580 IF INKEY®="2" THEN CLS ! PR
INT AT 18,281 "START TAPE TO LOAD
NEXT GAME": LOAD "*
1593 PAUSE @: GO TO 1578
1400 REM INSTRUCTIONS
1619 LET T&=" hhBBIHBBEBEEHEE
EhBBhANhEEBEBEEEE8E888hBBENEEE888188
BhBEHEBBEHEBEEBEEEE8E88H8880~888881088
BhBEBHEEBBHEEEEEEEE888ME88A88888/8F
BhBEBRANNEBEBEEREBEEHBEBEIBIIABHES
BhBEHEBBE8E8B8888888hBE88ABB888HE8
BHEBHEEBEEEE88888880888H888888,h
hB8EBHEEE88B 888"
1628 BORDER 2: PAPER I: INK 1:* C
LS ¢ PRINT AT 7,83 BRIGHT 1;T%:®
FOR N=5 TO 15 STEP 1@: PRINT AT
N,B; INK @; PAPER &j BRIGHT 1; F
LASH 13" P A T I ENC CE ": NEXT
N
1630 PRINT H1;AT @,8; "FOR INSTRU
CTIONS PRESS ""“1""®*;AT 1,8 "OTHE
RWISE ANY KEY": PAUSE @: IF INKE
¥YE{>"1" THEN RETURN
1648 CLS : PRINT AT 1,55 INK &;"
11-UP PATIENCE: RULES ":PAUSE 100

&
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1658 DIM Us(&,3@): LET Us(1)="NI
NE CARDS WILL BE DEALT OUT": LET
Uk(2)="¥Y0OU MUST COVER EITHER :!-
" LET Us(3)="TWO NON PICTURE CA
RDS TOTALING": LET U®(4)="ELEVEN
(ACE = 1) OR": LET U({S)="A RUN
OF J-K-@ ": LET U=S
1668 GO SUB 1498: GO SUB 1588: L
ET Us(1)="IF YOU CAN'T MOVE THEN
YOU MAY": LET Us(Z2)="DEAL A SIN
GLE CARD INTO THE": LET Us(3)="C
ENTRE: CARD (?)": LET Us{(4)="1IF
YOU ARE STILL UNABLE TO": LET Us
{S)= "PLAY THEN YOU HAVE FAILED
AND": LET U$(&)="MUST RESIGN": L
ET U=4&
1679 GO SUB 16%@: GO SUB 15989
1686 RETURN
1698 FOR N=2 TO 17: PRINT AT N,1
} PAPER 51"
"i NEXT N
1788 LET B=1: FOR N=4 TO 3I+{U%2)
STEP 2! FOR M=1 TO 3@&: PRINT AT
N,M; PAPER 7j INK 1;"%": PAUSE
2: PRINT AT N,M; PAPER SjU%(B,M)
: BEEP .41,d: NEXT M: LET B=B+1:
MEXT N
1718 REM INMIT
1728 LET A=1: LET CD=@: LET T=8:

for High Flyers...

Assemble a Custom
Keypanel for cach of your
programs and you create an
instant and individual
reference 1o every once.,

Look at these Features!!
Durable stay-flat Plastic not
cardboard.

adhesive labels pre-printed
with words, symbols and
arrows, plus a sheet of 140
blanks for your own design.
A must for Fighter Pilot,

key games and Business
applications.

The First add-on for your
Spectrum.
Custom Keypanel Kits
arc £3.95 plus 35p p&p cach.

Matt-black panels look super
on your Spectrum,

Pre-printed ‘Spectrum Red’

labels for a professional finish.
From W H SMITH and good

compuier stores or by return
of post from:

SOFTEACH LIMITED
25 College Road,
Reading,

Berkshire RGO 1QE,

Useful too with a jovstick for all
those other keys.

Each kit comes in a clear
plastic storage wallet and
coniains:

I Matt-black Keypanels, a
sheet containing over 140 self-

Flight Simulation and all multi-

LET FA=d: LET RES=#@

173@ DIM R$(9,5)

1749 LET B$="BDCE"

1758 RETURN

1768 REM GRAPHICS

1770 BORDER 2: CLS : PRINT AT 1@
;21 "STOP THE TAPE PLEASE"

1789 RESTORE 1808: FOR N=@ TO 4:
FOR M=¢ TO 7: BORDER M: BEEP .@
1,N

179@ READ A: POKE USR CHRS® (97+N
) +M,A: NEXT M: NEXT N! RUN

1809 DATA ©,94,82,82,82,82,94,0

1819 DATA @,16,56,124,254, 124,56
,16

1822 DATA @, 108,254,254, 124,124,
Sé,16

183 DATA 16,56,124,124,254,214,
84,16

1848 DATA ©,%6,56,16,214,254,214
16

185@ RUN

999@% SAVE "patienceB® LINE 1740

9992 CLS : PRINT "SWITCH PLUGS A
ND REWIND TO *®*VUERIFY. START

TAPE"

9993 VERIFY "patienceB": CLS : P
RINT “"ALL OK*

and Early Learners.

The Specerum keyboard is  from your Spectrum with the
quite a complicated sight for Early Learners Keypanel Kic!
even adult eves, but young From SOFTEACH LIMITED
children really do need 25 College Road,

‘.Illllt‘lh'll'lg bolder to ensure Reading, Berkshire RGO LQE.

they get the best from . - . - - -
cducational programs in Please send me:

particular.

These flexible printed l
l.“-'t‘l'l.i:u'.'i are mounted on
individual locating frames and l
produce a clear and simple
keyboard for young users.

The kit contains a complete
range of panels, printed in a
large clear eypeface. (Lower
CASC, uppcr Casc, uppor anad NAME
lower, blank key outlines and ADDRESS
two blank pancls for you to
draw on.)

Your child will get more

Custom Keypanel Kies
MEY95 plus A5p p&p cach,

Early Learncrs Kits
i &2.95 plus 35p p&p cach
I (Overscas please add 25'%.)
lTenclose a cheque/F.
l Py abile 1o SOFTEACH LIMITED,
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ZX APPLICATIONS

Designs For

Colin Christmas takes a further look at

computer art.

Stll hooked on Graphics? Well
don't be afraid to admit it, some
of us addicts are often mistaken
for respectable members of
society, and some of us are
wgular readers of ZX Com-
puting. And while we're on the
subject, it's worth a reminder to
theck back over the past three
otfour issues of the magazine to
s8¢ just how much there is to be
getting on with for the more
gnthusiastic programmer who
®aly wants to come to grips
with the theoretical and
wchnical aspects of using the
gaphics and design potential of
fhe micro.

| have great respect and ad-

miration for such enthusiasts. If |
wore one, I'd raise my hat to
them. | don’t, so this vote of
thanks will have to do. Other
enthusiasts such as myself tend
to start about half way through
the process. In other words,
when most of the hard work has
been done and the programs and
the hardware have been produc-
ed. Lazy? Incompetent?
Possibly, but it takes all sorts.
In the last issue | looked at the
growing potential of graphics
pads generally and of the RD
Digital Tracer and Dream Soft-
ware's CAD package specifical-
Iy with reference to graphics and
design work. However two

other, more established ‘"toals’’
for the graphics design specialist
also merit serious consideration.

La plume de ma
micro

Light pens foruse by Micro users
have been around for along time
now. Opinions as to their
usefulness and value for money
vary of course. Recently I've
been using the LIGHT PEN pro-
duced by DK'TRONICS for the
16 and 48K Spectrum.

The package consists of a
program on cassette, aninstruc-
tion booklet, the pen itself and a

control Interface which is plugg-
ed into the back of the com-
puter,

The Interface is compact and
well designed and fits neatly and
reassuringly into the port. The
metre long lead from the pen is
fitted with a jackplug which
plugs firmly into a socket
located on the top of the inter-
face housing. The bookletin fact
is one of the best I've seen. It is
informative, brief, easy to follow
and includes a section at the end
on ‘‘error conditions’ which
might be encountered.

The program contains
several routines which enable
the user to select from sixteen
functions. These are displayed
as a menu on the bottom two
lines of the screen. This means
the drawing area is always clear.
In order to select a function once
the program has been loaded
you simply point the pen at the
letter or box displayed on the
menu and press any key. This is
made possible by a machine
code routine, one of the several
provided.

The program uses two
variables called “‘origin’’ and
‘'target’’ which need to be posi-
tioned on the screen in order to
determine the co-ordiates re-
quired for drawing lines, corners
of boxes, centres and cir-
cumferences of circles, define
arcs and so on. The full menu
also enables ther user to erase
the line, circle, box or whatever
has just been drawn, to ink in

b A D Leboratories

RD DIGITAL TRACER
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shapes, to set border, ink and
paper colour, to draw freehand
and to clear the screen. Screens
can be SAVED or LOADed from
tape or can be kept in memory
for later recall.

Text can also be inserted into
the display. Several of the func-
tions require definite steps
which must be followed before
the command can be carried
out. These are well laid outin the
instruction manual. At first it
seems as if these separate steps
are going to prove tedious and
cumbersome but it is surprising
how quickly one becomes
familiar with them.

Set up

Some people will also find the
calibration routine at the beginn-
ing of the program annoying.
The brightness,contrast and
colour controls of the T.V. set
they are using may have to be
adjusted before the pen can be
positioned accurately, |'ve tried
the pen with a Black and White
set and this only seems to treble
the problems of calibration. |
have to confess that | pronounc-
ed it's use with Black and White
set more nuisance than it was
waorth,

One last piece of advice,
when using a lightpen give some
thought to where you position
your micro in relation to your
screen. Ideally it should go

underneath the screen or beside
it, for most of us on the left,
Remember that your main work-
ing area is the screen itself and
you need to be able to work
there freely and without
developing arm strain.

High marks then for one of
the most recent lightpens to
come onto the market.
Something | neglected to say is
that it has so far proved to be
very reliable. Not so I'm afraid
with another lightpen I've been
trying to use, the TROJAN,

I've read elsewhere that
there were probelms of com-
patibility with the early TROJAN
Lightpens and the newer spec-
trums. I'm assured that I've got
one of the new lightpens. Sorry,
Trojan Products, but mine has
been giving me grey hairs just
where they are not welcome —
in amongst the few |'ve already
got. The most common problem
being that the program seems to
jump between commands or to
stick in commands. At best er-
ratic and unreliable, at worst, it
seems to crash.

The software
solution

A Utility which has also been
with us fo a while now but which
is still capable of straining the
imagination is PAINTBOX from
PRINT ‘N’ PLOTTER PRO-
DUCTS. Again, it's now only

one of the many Graphics
packages available from the
Spectrum but it's certainly
worth serious consideration
nevertheless.

It claims to be “ingenious’”,
“unique’’, “‘the most im-
aginative.” In the cold light of
the monitor screen may | offer
Impressive and Comprehensive
as more critical alternatives?

This graphics programming
tool-kit for the 48K Spectrum
consists of a cassette contain-
ing two programs, one on each
side. One to demonstrate some
of the results which can be
achieved. The other with the
machine code program which
enables you to do all the work.
There is also a twenty eight page
book to take you through this
supermarket of graphics ‘deals’,
It contains a lot of detail and the
print is small.

Working through it is not
easy but it is written well and
conveys real excitement and en-
thusiasm for the tasks involved.
In the end it's a smooth ride and
it gets easier to use.

The main menu, as you
would expect, is displayed once
the program is loaded. Before
you move on you have a choice
of cursor control, keyboard or
Kempston Joystick, although
other Joysticks may be used. If
you then choose Menu 1 —
most Games enthusiasts do,
you can explore the UDG Editor.

Without affecting the normal
character set you can program
up to B4 user definable
characters and locate this setin-
to your own written programs.
This is made possible by storing
4 Banks of characters in
memory and recalling them at
any time into the usual UDG area
by a built in short machine code
routine, There is of course a
facility of both saving all four
banks to tape and loading pre-
recorded banks.

Sketch Pad, next off the main
menu, puts on the screen a small
‘try out’ area for related
characters before they are used
in screen graphics or programs.
The current UDG file appears at
the top of the screen,

Food for thought

As you continue to work
through the Menu like some
gourmet in a great restaurant,
you discover how to define any
or all of the 84 charactrs
available and put them in posi-
tion, then put them into your
OWnN programs.

High resolution screen
graphic work can be attempted
using the Precision Plotter sec-
tion of the program. The format
will be familiar. Plot, draw, fill,

grase, circle, radials and arg
together with choice of ink, cus
sor and with some difficulty
paper colour. The cursor moves
smoothly and quite quickly
you work. However, sometimes
itis useful to be able to move the
cursor with great precision and
accuracy. This also is possiblé
by keeping the SHIFT key press:
ed during movement. | was very
impressed with the action ang
ease with which one could wo
with this section. )
Moving on quickly, the restaf
the program offers a Screes
Planner where your graphics
produced using Precision Ploti
can be combined with the
UDG's you defined and storedi
any or all of the four UDG Banks.
Procedures are given for achies
ing Multiple Screen Files. &
short machine code routine, us
ed as amemory file, when called
transfers data to the screen asi
picture. This data call can be
held permanently above RAM
TOP and called at any time.
Impressive and comprehen
sive, it is a fairly powerfu
Graphics aid, above all, it is ful
to use and experiment with. The
more you use it, the bolder and
more adventurous you become

State of the art

It is usual to talk of exploring the
potential of our micros whe
discussing the hardware and
software available for saf
Graphics and Design. It seems
to me that together they offerd
challenge to us, the users, toeg
plore our own potential to make,
create and design.

A challenge not our powe
of logical thinking or convergent
thinking, but to our powers o
divergent thinking. As users it§
up tous to take up the challengé
What can we achieve, making
use of lightpens, tracers
graphics tool-kits and so on?

It's difficult trying to imaging
a young Leonardo da Vinci sit
ting down with paper, canvas
pens, inks, brushes and paints
sucking his thumb and wonde
ing, ""Well what do they expati
me to do with this lot?"" Them
may not be many Leonards
amongst us, but the challeng
remains, What CAN we do will}
this lot?

And | don't just meal
Games........

DK'Tronics,

Unit 2,

Shire Hill Industrial Estate,
Saffron Walden,

Essex CB11 3AX.

Print ‘'n’ Plotter Products,
19, Borough High Street,
London SE1 9SE.
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Statacom Distribution Ltd, sole UK
Distributors of Datafax 3" Disk Drives,
proudly announce the introduction of the
New Datafax Spectrum Disk Interface.

The Interface connector fits neatly into the rear
expansion slot on the Spectrum via a high quality,
gold plated card edged connector, and still allows full
usage of other peripherals (Printer, Joystick etc).

“A system reset button is also included in the Interface connector.
The disk operating system, designed for the Hitachi 3" disk drive

uses only 8K of user memory and gives easy to learn commands
to run the drive.

The Interface comes complete with Utility Disk and
comprehensive Datafax Disk Interface Manual.
Also suitable for 54" single sided drives.

Statacom Price £75 var

As a special introductory package
Statacom offer the Hitachi 3" Disk
Drive Unit, complete with Power
Supply Unit, Utility Disk, leads and
cables plus the new Interface at

only £245 -+ VAT (Normal RP. £271 + VAT)

Generous Dealer Terms available

18 GROVE ROAD

SUTTON, SURREY

Telephone 01 661-2266
©
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COMPETITION

competition

This is your chance to win
a super PRISM Movit!!

Yes! This issue's competition
gives you the opportunity to win
one of the excellent robots from
the PRISM Movit range! We
have ten Movits to give away,
and all you need to give yourself
a sporting chance of winningis a
keen eye!

Cast your gaze upon the
curious-looking pictures
numbered 1-5. Do they look
familier? Can you identify them?
If you think you can, write down
what each object is next to the
corresponding number on the
coupon supplied. To enter the
competition, pop the coupon in-
to an envelope, and send it to:

PRISM Competition,
ZX Computing,
ASP Ltd,

1. Golden Square,
London W1R 3 AB.

Please ensure that the envelope
is marked PRISM competition,
else your entry may not be ac-
cepted! (shame!) Also, be sure
to indicate on the coupon your
order of preference, as we have
two models of each Movit to
give away.

Prism’s Movits

Prism Microproducts Limited (to
give their full name) who have
generously donated this issue's
prizes, are probably best known
as distributors of the Spectrum.
However, PRISM is also a
robotics company, hence the
Mavits range. Prism production
and developments manager,
Stuart Barnard, outlined the
history of the Movit in a recent
interview. As he explained:
""They (Movits) had been
available in Japan for some
years, which meant that we
were looking at a product which
has been completely test-
marketed and proved before we
had even started. When we first
began to look at Movits, there
were twenty-one products in
the range. But, during the period
in which we were formulating
our marketing arrangements
with the Japanese manufac-
turer, the Movit range had been

reduced to six which were
suitable for the British market,
and which gave a full selection
of movements and sensory
systems.

“"With the remaining six
Movits, we did extensive field
trials and eventually decided
that one of the six we originally
chose could cause too many
problems, as it has a very
delicate leg-mechanism. This
was quite sad because it (a
Movit called the Avoider) was
potentially the biggest seller, but
we decided to drop it from the
range."’

Once the decision had been
made on which robots were to
comprise the range, the next
problem was finding the right
market-place for them as Stuart
explained. — "'They're notreally
toy's although the toy market is
very interested in them, and
they are so different that they
don't really fit into the computer
market-place.”

Despite such difficulties,
Movits have been selling well.
“"“When we first decided to test
the market with a little advertis-
ing “*continued Stuart’’ we ship-
ped two-hundred Movits from
Japan which would cover the
demand, or so we thought!
However, from that first adver-
tisement we had over six-
hundred advance order's. That
first two-hunJdred went within
ten days!’’

Did PRISM intend to expand
the range to include some of the
Movits which were not originally
chosen for the British market?
Mike Richardson, PRISM's PR
executive had this to say —
“Prism, at the moment, have
only taken those five. But, if
people go for them as we an-
ticipate, there's obviously going
to be a demand. Once
someone’s got five of them, or
whatever, they're going to say
“Well, what else have they
got?’. So obviously we would
like to bring in more!”’

Finally, | asked Mike about
his own experiences with
Movit's. Does he build the kits?

“Well, the thing is with
Movits is that they are so addic-
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Line Tracer Il
£17.99

The Line Tracer Il has 3 wheels
driven by 2 DC motors. Control
is via an infra-red
transmitter/receiver.

Piper Mouse
£19.99

The Pipar Mouse has 3 wheals
driven by 2 DC motors, and is
controlled via an ultrasonic
transmitter/receiver.

Memocon
Crawler £34.99

The Mamocon Crawler has 3
wheels driven by 2 DC moftors.

ft’s motion is under program
control and is programmed via
a detachable keyboard.

Monkey £9.99

The Monkey movas “tightrops-
fashion’ along a guiding cord.
Motion is via two, altermnataly-
moving gripper arms driven by
a crank, and s controlled by
sounds falling within the
audibla range ie whistling,
clapping etc.

Circular £29.99

The Circular has 2 wheels
driven by 2 DC motors, and is
controlfed via a8 hand-hald
remota controlfer.




1ive. | take them home and think
0h well, this won't take long’,
and you get the construction-
glan — which is superb — but
wou find it's a little bit daunting
pstart with, But when you start
1o build the thing you get well
d truly hooked. You find that
mstead of taking an hour, you
spend four hours putting the
1hing together and it's like a real-
) good book — you can’t put
ihe thing down and before you
dnow it it's four o'clock in the
noming and you've still got to
et up for work!’’

~ Sg,if you'dlike a Movit, fillin
e coupon and enter our com-
petition — NOW!

1'he Rules

¥ The competition is open to all
‘UKand Northern Ireland readers
ol ZX Computing, except
ployees of Argus Specialist
Aplications Ltd. Their printers
‘ind distributors, employees of
‘Pism Microproducts Ltd, or
nyone associated with the
L gompetition.

# As long as the correct
is used there is no limit
1o the number of entries from
Bach individual.

8 Allentries must be postmark-
‘8 before November 30th
1984, The prizes will be award-
‘#d1o the first ten entries picked
gt random which bear the cor-
et answers, the decision to be
‘made by the Editor of ZX Com-
‘piting. No correspondence will
‘be entered into with regard to
the results and it is a condition of
wniry that the Editor's decision is
Lccepted as final.

'# The winners will be notified
by post and the results will be
gublished in a future issue of ZX

Lomputing.

Jumbogram'’
(ompetition
Results

There was a moderate response
o the June/July 'Jumbogram’
“wmpetition, which is not in the
st bit suprising because it
wes very tough! However, the
forty lucky winners were:

Adrian Everett of Plymouth.
lavid Clifford of Cheltenham.
Herwig Timm of West

’n

ermany.

leter Glen from Ashby-de-la
 Zouch.,

§J Kamphuis of The
 Netherlands.

M. K R Foot in Surrey.

Stuart Ferris of Kilmarnock.
fichard Oive in Exmouth,

W D Jones from Bekhill, East
Sussex.

faul Waugh in Coventry.

Mr J Moran from Carterton in
Oxon.

Mr B E Thomas in Bromley,
Kent.

Carol Powles of Merthyr
Tydfil. Mid Glamorgan.

R A Mellor from Walsall, West
Midlands.

James Phoenix of
Middlesborough.

P R Shears of Rolleston in
Leicestershire.

J D Kidd of Clacton in Essex.
David Lawley of West
Bromwich.

Mr N Symes of London.

Philip Andrews of London.

Mr A Landan of London.
Christopher Pearson of Carlisle
in Cumbria.

Mick Wilford of Charing in
Kent.

Robert Hugh Roger of
Kilmarnock.

Jamie Seymour of Leeds.
Colin E Piggot of Leeds.

N F Owen of Missenden,
Bucks.

Shai Kedem of Israel.

Keven Denness of Bideford in
Devon.

K M Walsh of Alnwich in
Northern Ireland.

Ben Jackson of St Leonards-
on-Sea.

lan Jay of Bristol.

lan Hilton of Crawley, West
Sussex.

Tony Buclkdey of County
Durham.

K R Foot of Chessington in
Surrey.

J K Marston of Wimborne in
Daorset.

Andrew Thomas of Downened
in Bristol.

R A Bamaby of Sale in Cheshire.
and Andrew Broome of
Dollington in Cheshire.

Many thanks to all of you who
entered the competition. It was
a tough'en — nothing like this
issue's PRISM comp., sobe sure
to enter!!

Write a Pun

The ZX Computing ‘write a pun’
competition prompted one ex-
traordinary entry which, though
lam ashamedtoadmitit, had me
baffled. This being so, | invited
reader's to enlighten me upon
the meaning of the following
pun, submitted by John Stuart:

GOSUB AND THEN ARRAY
STEP INK SCROLL OR dREM
CODE — DIM Pice & RAND
NEW LOAD RED OR.

Three people wrote in with the
answer. One of the three was
Jeremy Snelling from
Thundersley in Essex. He wrote:
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Dear ZX Computing,

| believe that | can INPUT a sug-
gestion as to the translation of
John Stuart's ENTER IN the
‘write a pun’ competition. | have
SIN this usical beFOR. It is very
entertaining and | was stuck to
my seat IN the CIRCLE as soon
as the curtains were DRAWnR
and would not {you missed ane
there, Jeremy — Ed.)] LET
myself leave until the |INterval
‘COS it was so SPECtrum AT
ULAr. | can’t wait to see it again
the NEXT time. The name of the
musical? ‘Joseph And His
Amazing Technicolour Dream-
coat’ by Tim Rice and Andrew
Lioyd Weber of course!

Thank your Jeremy. | knew it all
along of course. Thank you also
Mrs. J. M. Benson of
Broughton-in-Furness in Cum-
bria (ah, Cumbria!} who also
supplied the true meaning, as
did Richard Danby from Quarn-
don in Derby, who says "It
wouldn’'t have been half as in-
teresting if all he had come up
with was CAT$!"”" Laugh? |
thought — well you know what |
thought! Each of you should
have received something nice
by the time you read this.

To sign off for this issue,
could | just suggest that you all
enter our Prism competition.
The Movits are excellent, so get
out your specs, examine the
pic's, and WRITE!

Jamie Clary.
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SPECTRUM BUSINESS GRAPHICS
AND OTHER SOFTWARE FROM
McGRAW-HILL

PROJECTOR 1

Business Graphics, Forecasting, and Presentation System

Just enter your data then selec! the oplion you want for fast, pro-
fessional, full-colour graphics. You can add headings, notes and
captions, and store a fantastic 50 or more full-screenillustrationsin
memory!

Key points frames in a bold, modern typeface can be mixed in any
order with graphics frames, for presentations which will run
autornatically or on your cue. And many other features.

Data can be stored on cassette tapes or on microdrive

£13.95 incl. VAT

SPECTEXT

The Spectrum Word Processor

All the features of a professional word processor - INSERT, EDIT.,
MOVE, SEARCH AND REPLACE, SAVE and LOAD FILE, etc. with
automatic print formatting to any line width, and printing on screen,
ZX printer or full-size printer through a suitable interface.

The SPECTEXT suite includes SPECFILE, a filing system for
addresses or other data, and SPECMERGE, to produce. for
example, personalised mailings with a standard letter,

Cassette software, microdrive compatible

£13.95 incl. VAT
PROFILE 2

Spreadsheet File Handling System

A filing system, with sophisticated processing facilities. Your
screen is a moving window to a large spreadsheet on which your
file is written

Use the processing facilities for calculations and text changes in
all or selected records. Sort into order, total numeric fields, and
much more

Save files on cassette tape or on microdrive.

£13.95 incl. VAT
THE SPECTRUM GRAPHICS MACHINE

An Advanced Machine Code Tool Kit

The secrels of high-speed high-resolution graphics revealed, with
a tool kit to allow rapid and easy manipulations

The tape of ready-made roulines for graphics handling provides
fast, efficient and elegant programs. The 100 page book included
gives detailed explanations, and complete assembled listing -
invaluable techniques and routines for simulations, arcade games
and educational programming

£13.95 incl. VAT

McGraw-Hill software available from selected branches and
computer shops and bookshops everywhere

McGraw-Hill Book Company (UK) Limited,
Shoppenhangers Road, Maidenhead,
Berkshire SL6 2QL. Tel: (0628) 23431/2

Please send me

PROJECTOR 1 07 084748 7 £13.95
SPECTEXT 07 084713 4 £1395
PROFILE 2 07 0B4741 X £1395
SPECTRUM
GRAPHICS
MACHINE 07 084768 1 £13.95

| enclose cheque/postal order
Please charge my Access/Visa/American Express/Diners Card
Card No

ADDRESS...

BIENED: wvnaiimmnes s DATE Gavianeasiaiiviainine
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All prices include VAT Add 75p p&porcallin
person at Bulfer. Trade enguines welcome.,
Visa Access American Express Diners Club

| O Athiete 08 Bridge O Music O Adventure
| O Myst. Fair D Pools Pred O Racing Pred
O Card Games O Loony Bin




ZX81 EDUCATION

Met. Piot

An unusual and impressive way of using the 2X81
and printer from Henley on Thames inhabitant,
David Lockyer.

Aithough this program will need
alot of care to enter it and get it
working, it will be time well
spent. | have never seen the
IX81 fprinter used to such an
mpressive degree. Without fur-
ther adieu I'll hand you over to
David:

Popular magazines for
users of home computers often
devote page after page to
games programs and there is
tlearly a large market for such
software and hardware. |
telieve that many a home-
tomputer buff, having mastered
the rudiments of his chosen
machine, soon finds difficulty in
making use of it; he ends up, not
by computing at all, but by play-
ing 'Space-lnvaders’ and the
like.

Oneway toavoidthis fateis
10 combine computing with
some other hobby and so
heighten the enjoyment gained
from both interests. For in-
stance, last year | attended a
gourse of lectures on
metecrology and found it very
mstructional to prepare weather
lorecast charts from the daily
troadcasts to shipping made by
the BBC. So, when | added a ZX-
pinter to my 16K ZXB1 a few
months ago, | setaboutwriting a
program that would print a sim-
gle weather chart, and plot on it
barometric pressures, wind
strength and wind directions to
glow me to add isobars with a
ball-point pen. The result is the
program that follows.

You will need patience and
perseverance to enter the pro-
gram, and several cassettes of
1ape, for it is important to SAVE
the program at frequent inter-
yals in case of the dreaded
ZX-81 crash, the unintentional
use of RUN or CLEAR, or just the
pressing need to do something
glse!

Figure 1a shows a print of
the graphics that we are hoping
10 produce, with pressure data,
wind strengths and direction ar-
ows plotted. The names of the
Coastal Stations and Sea Areas,
together with the co-ordinates
needed to plot digits and arrows
in the relevant positions, are
stored in a string array C$ (445).
Similarly, the code that

describes ech arrow is heldinar-
ray D${72). These arrays have
to be set up before entering the
main program.

First of all, enter as a direct
command,

POKE 16389,124

followed by,

NEW

to reserve space above RAM-
TOP for use later by the main
program. Now enter Program 1
and RUN it. (This should be your
last use of RUN, unless you wish
to start all over again!} It will
dimension the arrays and let you
enter the name of each Coastal
Station or Sea Area followed by
the three pairs of numbers ex-
actly as listed in Table 1. Once
this has been done the program
will continue, displaying the
data now stored in C${445).
The next part of the program will
enter data into D$(72); you
must enter all the 72 numbers
shown in Table 2, reading from
left to right. Again, the data
entered will be displayed for
checking.

When you are sure that the
contents of both arrays are cor-
rect delete Program 1 except for
line 1 which must always be
there in its now changed form,
line by line, and enter Program 2,
which is based on the plotting
program given in the ZX-printer
manual, modified toallow you to
‘draw’ on the notional
256 x256 grid held in array
A$(32,2566). The plot position
can be moved laterally, vertical-
ly or diagonally about the grid
using keys ‘1" to “"B"". With
keys 1" to "'4"" movement is
diagonally in the direction of the
black square in the graphics
symbol shown on the key; keys
"“5"" 10 "'8' move the plot in the
direction of the arrow marked on
each. | suggest that a little ex-
perimentation would be useful
at this stage; again, do not use
RUN but GOTO 100. Draw a
few lines, preferbly following a
plan, to make sure that the pro-
gram is plotting correctly in all
directions. BREAK out of the
program and examine your han-
diwork by using GOTO 9988. If
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Fig. 1a Graphics which vary with the data entered

Program T

1 REM PROGRAM 1-THIS REM I
ESSENTIAL

LONTUARLUWN

10
11
12
13
14
15
20
25
30
40
45
48

POKE
POKE
POKE
FOKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
DIM

DIM

DIM

DIM

LET

FOR

16514 ,58
16515,142
16516 ,64
16517 ,95
16518,58
16519,143
16520,64
16521,179
16522,6
16523 ,0
16524 ,79
16525, 201
16526 ,240
16527 ,128

A (3,256)

C$(445)

D$ (32)

V(&)

NFB=1

I=1 TO 31

e . T e P A R e S T S N I I T e B
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5@ PRINT AT @,0;"

N NAME"
6@ INPUT
7@ CLS
8@ LET
90
=L#
100
1102
120
130
140
15@
160
200
)
205
210
P))
220
230
240
250
260
278
280
AB 163VI(3) 3"
" MpVse)
29@ NEXT M
295 PAUSE 200
300
3@5
a8
ABLE
310
320
330

L%

INPUT N

NEXT M
NEXT I

LET P=1

PRINT L%

LET
LET P=P+1
NEXT N

CLS
PRINT
2!'

INPUT N

PRINT TAB &63VI(1);"

REM PROGRAM TO LOAD

ZX81 EDUCATION

INPUT STATIO

C# (NFB)=CHR$% LEN L%
LET C$(NFB+1 TO NFB+LEN L#%)

LET NFB=NFB+LEN L$+1
FOR M=1 TO &

LET C#$(NFB)=CHR$ N

LET NFB=NFB+1

REM PROGRAM TO PRINT C# (445

LET L$=Cs$(P+1 TO P+CODE Cs(

LET P=P+1+CODE C#%(P)
FOR N=1 TO 6
V(N)=CODE C#(F)

"sVI(2)3T

"JV(4)3TAB 263V (S5) 3

D$(72)

"ENTER NUMBERS FROM T
FOR M=1 TO 72

PRINT AT 0,0; "NO. OF VALUES

ENTERED INTO D#";" = ";M

340
350
400
410
420
430
440
450
460
47@

NEXT M

LET P=1

LET P=P+1
NEXT N

GOTO 420

you experiment in this way, be
careful to enter as a direct com-
mand,

DIM AS1(32,266)

to reset all elements of the array
to zero.

Next, draw a large

256 x256 grid of squares, or
better, acquire some graph-

90

LET D#(M)=CHR$ N
REM PROGRAM TO PRINT Ds

FOR N=1 TOD 29 STEP 4
PRINT TAB N; CODE D#(P);

PRINT TAB 13" "

paper, and divide the top axis b

8 to produce a grid of 32 x 25

divisions, corresponding to the
elements of the A$1(32,256) ar-
ray. Label the large divisions 1 to
32 across the grid, from left to
right, and the small divsions 1 to
256 from top to bottom. You
must now mark on the grid the
areas defined by the co-
ordinates held in C$(445) and
listed for each station as DC,DR

in Table 1. For stations from
Tiree to Jersey inclusive, mark
out a rectangle, 3 large divisions
across and 7 small divisions
down, so that the area defined
by DC,DR is in the top left-hand
corner. For the remaining sta-
tions, 2 large divisions across
and 7 small divisions down are
required. In the same way, mark
the positions of the wind direc-
tion arrows using co-ordinates
NX,NY also givenin Table 1, but
this time produce a square, 1
large division across and 8 small
divisions down.

Figure 2 shows how your
grid should look for a small area
around the Scilly Isles; ignore for
the moment the graphics — they
will be discussed later. The grid
is shown marked for Scilly,
Fastnet and Lundy, and partly
for Channel Light Vessel and
Jersey.

Landmasses

Once all the areas have bes
plotted on the grid, use youra
tistic talents to copy, as neam
as you can, the outlines of all{
land masses shown in Figure 1k
avoiding completely these "tota
exclusion zones'. Use a soff
pencil and, when the outline
are to your satisfaction, g8
round them carefully, marking
with ink a cross in the squaresi
be plotted. After that, you cal
rub out the pencil lines.

Now you must adjust you
thinking and re-label the gnd
from O to 255 across the tog
{X-axis), and from 255 to0 from
top to bottom, down one sité
For each land
choose a convenient starting
pointand mark it withits X and}
co-ordinates. Use Program &

(Y-axis).

DX.,DY

TIREE 74 176
SUMBURGH 169 236
BELL-ROCK 161171
DOWSING 166 117
GOEREE 201 84
VARNE 194 61
ROYAL SOVEREIGN 177 50
CHANNEL LV 113 40
SCILLY 65 44
VALENTINA 34 85
RONALDSWAY 113122
MALIN HEAD 81160
JERSEY 113 29
VIKING 204 238
FORTIES 204192
CROMARTY 172 205
TYNE 172 165
DOGGER 204 146
FISHER 236 170
GERMAN BIGHT 236 135
HUMBER 220117
SOLE 36 14
LUNDY 100 84
FASTNET 68 61
IRISH SEA 108 100
SHANNON 1298
ROCKALL 12176
MALIN 60 149
HEBRIDES 76 217
BAILEY 28 241
FAIR ISLE 132 238
Table 1

Contents of array C$ (445)

NX,NY
1374
2126
20 90
24131
27 180
26 187
22 206
19 210
12220
7179
15126
14 97

18 227
269

25 64

21 51

22 110
26 101
29 86

31112
28 147
6233
14 181
10 186
15 147
3167
389

998

11 30
56

188

DC,DR
10 60
22 20
2165
24 139
26 172
25 195
23 208
15216
g9 212
511
15134
1196
165 227
2618
26 64
2251 |
22101 |
26110 |
3085 |
30121 §
26139
5242 |
13172
9195 |
14 156 |
2158 |
2 80
8107
10 39
415
1717

0 32 64 255
16 56 84 16
0 4 2 255
16 16 16 16
0 30 6 10
0 120 96 80
o 2 4 72
0 64 32 18
0 92 98 114
Table 2

64
16
2

16
18
72
80
10
2

Contents of array DS (72)

32
16
4

84
32
4

96

6
34

16

56
64

120

28

o

O000O0O=0=0
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Program 2 9993 NEXT J
9994 FOR H=0 TO 31
FROM PROG 1. ) 9996 NEXT H
2 SAVE “HEITLUT 9997 LET HPRINT=USR 31744

3 FAST

20 IF PEEK 14388+256*#PEEK 1638
9=31744 THEN GOTO 28

23 PRINT "MEMORY NOT RESERVED.
IT WILL NOWBE RESERVED FOR YOU.
JUST RELDAD AFTER A SHORT PAUSE

9998 NEXT I

‘
~

‘-'- I.h.'
Ly

24 PAUSE 1000
25 POKE 1638%9,124
27 NEW

7 I
28 FAST | é%; <k
29 FOR I=0-TO 112 j P
30 POKE 31744+1,PEEK (2161+1)
31 NEXT I

32 POKE 31800,563
33 POKE 31857,201

89 50 A ey e s P

{

-\-n.._...f"-""\.
o
o
li-‘ﬁl'
L
.‘__-....E-...-an-n‘u_

T
™
i
e

s
~_
<
o
y

36 SLOW ! o
18@ PRINT "ENTER START CO-ORDIN : N f’J
ATES" i
1280 INPUT X ; ool
130 INPUT Y : e ol g
149 GOSUB 9980 f " x F
145 SLOW H g
158 PRINT AT @,@;" CO-ORDINATES : ﬁ—’“““J
OF LAST POINT PLOTTED" : [N
16@ PRINT AT 2,108;"X="3X3" Y=" ﬁﬂh!;bfhj outlines of the map (note the marking of some stations
[
1780 LET I$=INKEYS# 2 -
180 IF Is="" THEN GOTO 17@ - e,
19@ LET Y=Y—(I$="3")—(I$="6")—( i a
[$="4")+(I$="1")+(IF="T7" )+ (]I $="2 180 e ¢ T el T
Il) e e—— LLNDY -.' H
200 LET X=X—(I$="1")—(I$m"5")=( . | I s
I$="4")+ (I$="2")+ (I$="8")+(I$="3 : . —
") faul =
21@ GOTO 140 200 : . B i
9970 REM PLOTS(X,Y) INTO A¥ “_J
998@ FAST ’ b I
9981 IF X<@ OR X>255 OR Y<@8 OR Y e *on-:lz-';w ' E‘ | PPl
>255 THEN RETURN e i I
9982 LET C=1+INT (X/8) SR I s s s B 10
9983 LET R=25&4-INT Y STILLY S—_— =
9984 POKE 165246,CODE A$(C,R) ) —y

9985 POKE 1463527 ,2%% (B#C—~INT X-1) 230> 1 VN ... .. ii

Y
g P s g e e s o

v

=
-
e
"

9986 LET A$(C,R)=CHR# (USR 163514 ; =
] DA - ! 4 L - - __FI.II_
9987 RETURN '
9988 FOR I=0 TO 256 STEP 8 sl
9989 FOR J=1 TO 32 'W
9990 FOR K=1 TO 8

9991 POKE 32255+K+8#(J-1) ,CODE A DC or WX

$(J,K+1) Fig. 2a How to mark out the areas of the grid to be avoided when
9992 NEXT K RN the e 12
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{(GOTO 100) to enter these co-
ordinates and then work careful-
ly around the outlines, from one
cross to the next, using keys
“1" to"'8"" as required to enter
each point. | suggest that you
SAVE (GOTO 2) and print
{(GOTO 9988) frequently from
now on, and certainly after com-
pleting each major land mass.
For the islands you should, of
course, finish where you
started, with the correct co-
ordinates displayed on the
screen. If you do not, don't
panic! It is possible, with a little
artistry, to finish at the right
point without the error being ob-
vious in the printed map. Also,
the odd 'dot’ in the wrong place
can often be removed by the
careful use of the direct com-
mand,

LET A% (m,n)=CHR$ O

ZX81 EDUCATION

where m and n are the relevant
co-ordinates. If there are more
than a few errors it is probably
better to remove everything
with NEW, reload with your
most recent copy fromtape, and
start again from where that left
off.

When all the outlines have
been entered add Program 3 and
run it using GOTO 8215 to pro-
duce a border around the map.
Your print should now look like
Figure 1b, with gaps in the
French coastline as shown.

The restis easy! Amend the
program so far entered by
deleting unwanted lines and ad-
ding new lines to produce Pro-
gram 4. SAVE this definitive
version using GOTO 2.

It may be of interest to
readers to examine in a little
more detail the routines used to
plot the graphics. The numbers

Program 3

8212 REM DRAWS BORDERS

8215 FAST

8220 LET Y=255

8230 FOR X=@ TO 255
B240 GOSUB 998B0@

8258 NEXT X

B26@ LET X=255

827@ FOR Y=@ TO 255
8280 GOSUB 9980

829@ NEXT Y
830@ LET Y=

8310 FOR X=@ TO 255
8320 GOSUB 998@

8330 NEXT X
B834@ LET X=0

8350 FOR Y=@ TO 255
836@ GOSUB 9980

837@ NEXT Y
838@ STOP

Program 4

1 REM THIS LINE HOLDS M-CODE

FROM PROG 1.

FAST

LET B=9970
LET F=3
LET A=2000
1@ LET FL=0

MNOD AN

SAVE "METPLOT"

20 IF PEEK 14638B+2546#PEEK 1638
?=31744 THEN GOTO 28

23 PRINT

"MEMORY NOT RESERVED.

IT WILL NOWBE RESERVED FOR YOU.
JUST RELOAD AFTER A SHORT PAUSE

24 PAUSE 1000

25 POKE 16389,124

27 NEW

92

28 FAST

29 FOR I=0 TO 112

30 POKE 31744+1,PEEK (2161+1)

31 NEXT I

32 POKE 31800,63

33 POKE 31857,201

36 SLOW

37 PRINT "THIS PROGRAM TAKES

BAROMETRICPRESSURES ,WIND DIREC
TIONS AND FORCES GIVEN IN THE
BBC WEATHERREPORTS FOR COSTA
L STATIONS AND SEA AREAS AND P
RINTS THEM ON A MAP OF THE UK."

38 PRINT

39 PRINT "PRESS ANY KEY TD STA
RT*

40 PRINT

41 PRINT "THEREAFTER ENTER ""A
"" TO STOP AT ANY TIME"

42 PRINT

43 PRINT "NEVER ENTER "" RUN
""OR "" CLEAR ""OR YOU WILL LOS
E THE MAP AND HAVE TO LOAD AGA
IN"

44 PAUSE S000@

45 CLS

46 LPRINT

47 PRINT "ENTER PRESSURES AS M
ILLIBARS (WHOLE NUMBERS) E
.6. 1@832",,,

48 LPRINT "ENTER PRESSURES AS
MILLIBARS (WHOLE NUMBERS)
E.G. 1@32",,,

49 PRINT "ENTER WIND DIRECTION

TO NEAREST 1/8 TH. IE. N,NE,E,S
E,S,SW,W,NW OR ""VAR"" FOR A VAR
IABLE WIND OR FOR CALM",,,,

5@ LPRINT "ENTER WIND DIRECTIO
N TO NEAREST 1/8 TH. IE. N,NE,E,
SE,S,SW,W,NW OR ""VAR"" FOR A VA
RIABLE WIND OR FOR CALM",,,,

S1 PRINT "ENTER WIND FORCE AS
A DIGIT 1 TO12 OF BEAUFORT SCALE

- USE @ FORCALM. "
S3 LPRINT "ENTER WIND FORCE AS
A DIGIT 1 TO12 OF BEAUFORT SCAL
E - USE @ FORCALM."

S5 PRINT "OR IF YOU PREFER ENT

ER FORCE IN KNOTS OR MPH. (WHOLE
NUMBERS) ", , ,

57 LPRINT "OR IF YOU PREFER EN
TER FORCE IN KNOTS OR MPH. (WHOL
E NUMBERS)",,,

6@ PRINT "NOW ENTER MONTH, EG.

= SEPTII,JI i
62 INPUT M$
&4 IF M$="A" THEN STOP
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&6 PRINT "THEN ENTER DAY (NUMB
ER) "y 4,

&8 INPUT D

7@ PRINT "AND TIME, EG - 1800"

72 INPUT T

74 PRINT

76 PRINT "AND THE YEAR"

78 INFUT Y%

B@ IF Y$="A" THEN STOFP

81 CLS

82 PRINT "DO YO WISH TO HAVE A

LIST OF THEDATA THAT YOU ARE EN
TERING?",,," ( ANSWER Y OR N )"

84
8s
86
88
8%
92
nll
94
95
97
100
110
1310
P))
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
2000
2001

2002

INPUT N#

CLS

IF Ns$="Y" THEN LET FL=1

IF N$="A" THEN STOP

IF FL=@ THEN GOTO 95

LPRINT "STATION/",,"SEA ARE

LPRINT

LET SumM=@

LET P=1

LET N=0

LET SUM=SUM+1

LET L$=C$(P+1 TO P+CODE C%(

LET P=P+1+CODE C#(P)
FOR M=1 TO &

LET V(M)=CODE Cs(P)
LET P=P+1

NEXT M

LET DX=V(1)

LET DY=V(2)

LET NX=V(3)

LET NY=V(4)

LET DC=V(3)

LET DR=V(6)

CLS

IF SUM>13 THEN GOTO 2060

PRINT AT @,4;"ENTER PRESSUR

E FOR =—"

2004
2005
2006
2007
2008
P 6

2010
2020
2030
20402
2045
2050
2055
2060

PRINT AT 2,4jL$
INPUT N$
IF N$="A"
GOSUB F#*A
FOR I=0 TOD

THEN STOP
(LEN N$-1)#%46 STE

LET N=N+1

LET DX=DX+I

LET V#=N#(N)

GOSUB 3000

LET DX=DX-I

NEXT I

IF SUM>13 THEN RETURN
PRINT AT @,4; "ENTER WIND DI

RECTION FOR :—"

IX COMPUTING OCTOBER/NOVEMBER 1984
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2864 PRINT AT 2,4;L$

2065 INPUT W#
20468 IF Ws="A" THEN STOP
207@ CLS

2080 GOSUB 7000

2882 IF FL=@ THEN GOTO 2090

2083 LPRINT

2085 LPRINT L$;TAB 19;N$; TAB 29;

Ws

209@ IF SUM=31 THEN GOTO 2400

210@ IF SUM=13 THEN GOTO 2700

2500 GOTO 120

2600 CLS

26@2 PRINT "ALL DATA SHOULD NOW
HAVE BEEN ENTERED.",,,,"TO PRI

NT THE MAP ENTER ““P"",","TO RES

TART THE PROBRAM ENTER “"R""OR E
NTER ""A"" TO STOP"

26@5 INPUT N$

2607 CLS

261@ IF N$="P" THEN GOTO 9950
262@ IF N$="R" THEN GOTO 3

2630 IF N$="A" THEN STOP

2640 GOTO 2602

270@ PRINT "DATA FOR COASTAL S

TATIONS HAVENOW HAVE BEEN ENTER

ED.",,,"IF YOU WISH TO PRINT THE
MAP ENTER ""P"",",,"TO CONTI

NUE ENTERING SEA AREA  DATA ENT
ER ““C"" OR ENTER ""A"" TO STOP

2785 INPUT N#

271@ LPRINT

2720 IF Ns$="P" THEN GOTO 995@

273@ IF N$="C" THEN GOTO 100

2740 IF N$="A" THEN STOP

275@ GOTD 2785

3000 IF V$<>"5" AND V#<{>"&" THEN
GOSUB 5100

3010 IF V$<>"2" THEN GOSUB 5200
P20 IF V$<>"1" AND V$<>"4" THEN
GOSuUB 5300

3I03I@ IF V$="2" OR V$="6" OR V$="
8" DR V$="@" THEN GOSUB 5400

3240 IF V$<>"1" AND V$<>"4" AND
V$<>"7" THEN GOSUB 5500

I\@S@ IF V$<>"1" AND V$<>"7" AND
V$<>"@" THEN GOSUB 5600

3060 IF V$<>"1" AND V$<>"2" AND
V$<O>"3I" AND V$<>"7" THEN GOSUB 5
700

3070 RETURN
5100 LET X=DX+F
5118 FOR Y=DY-F
5120 GOSUB B
S513@ NEXT Y
514@ RETURN
5200 LET X=DX+F
521@ FOR Y=DY-F-F TO DY-F

TO DY




94

5220
5230
5240
5300
5310
5320
5330
5340
5400
o410
5420
5430
5440
9500
5510
5520
o530
9540
S600
o410
5620
5630
5640
o700
S571@
9720
5730
5740
6000
6010
&02@
6030
6840
6045
6050
7000
7085
7210
7020
7030
7035
7040
7050
7060
7078
7080
7090
WIND
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GOSUB B
NEXT Y
RETURN
LET Y=DY
FOR X=DX TD DX+F
GOSUB B

NEXT X

RETURN

LET X=DX

FOR Y=DY-F-F TD DY-F
BOSUB B

NEXT Y
RETURN

LET Y=DY-F-F
FOR X=DX TO
GOSUB B

NEXT X
RETURN

FOR X=DX+1 TOD DX+2

LET Y=DY+F

GOSUB B

NEXT X

RETURN

LET X=DX

FOR Y=DY-F TO DY

GOSUB B

NEXT Y

RETURN

REM UNPLOT

FOR C=DC TO DC+2-(SUM>13)
FOR R=DR TO DR+F+F

LET A$(C,R)=CHR$ @

NEXT R
NEXT C
RETURN

IF W$="A"
LET W=0

IF W$="E"
IF W$="g"
IF Ws="W"
IF W$="N"
IF W$="NW"
IF W$="NE"
IF W="SW"

DX+F

THEN STOP

THEN LET W=1
THEN LET wW=9
THEN LET W=17
THEN LET W=25
THEN LET W=57
THEN LET W=49
THEN LET W=33
IF W$="SE" THEN LET W=41
IF W$="VAR" THEN LET W=45
IF W=@ THEN PRINT

DIRECTION. %

AGAIN #*¥%"

7893
7095
7100
7110

7120
71302
7240

IF W=0 THEN INPUT W$
IF W=@ THEN GOTO 7000
FOR I=1 TO 8

LET A% (NX,NY+I-1)=D$(W+I1-1)

NEXT I
IF SUM<=13 THEN RETURN

PRINT AT @,4; "ENTER WIND FO

RCE FOR :-"

7241

PRINT

"NO SUCH
TRY

7243
7245
7250
72355
7260
7270
F95@
9951

GOSUB &0002
INPUT Ns$
LET N=@
GOSUB 2008
RETURN
LPRINT
LPRINT D;"

PRINT AT 2,4;Ls$

Il;”s; i '.;Y-‘i (1] AT

L1} l TI (1] HDURS‘EHT' - ' L1 11}

9955 LPRINT
F95& CLS
9957 PRINT
GAIN"

958 FAST
9960 GOTO 9988

9978 REM PLOTS(X,Y)

9980 FAST

"USE GOTO 36 TO RUN A

INTO A%

9981 IF X<@ OR X>255 OR Y<@ OR Y

>235 THEN

RETURN

9982 LET C=1+INT (X/8)

9983 LET

9986 LET A$(C,R)=CHR$

)

9987 RETURN
9988 FOR I=0 TO
92989 FOR J=1 TO
999@ FOR K=1 TO

R=256-INT Y
9984 POKE 16526,
9985 POKE 16527,

CODE A$(C,R)
2%% (8#C—INT X-1)

(USR 16514
256 STEP 8
32
8

2991 POKE 32255+K+8#(J-1) ,CODE A

$(J ,K+1)

9992 NEXT K
9993 NEXT J
9994 FOR H=@ TO
9995
9?6
9997
9998

NEXT H
LET
NEXT I

31

POKE 16444+H,H

HPRINT=USR 31744

are entered with the plotting
routine at line 9970, taking X
and Y co-ordinates from array
C$1445); these are listed in
Table 1 as DX,DY. Each digit is
printed as a particular combina-
tion of seven segments, in much
the same way that digits are
displayed on calculators and
watches (see Figure 2). They
are as small as legibility would
allow. Because pressures need
3 or 4 digits, and wind strength
1 or 2 digits, a routine was
necessary 10 remove previous
entries. By making sure that all
digits were confined to elements
of the 32 x256 grid, the
simplest way of ‘unplotting’
was to assign CHR$ O to the
relevant elements. The sub-
routine at line 6000 does this,
using co-ordinates DC,DR
retrieved from C$(445) (Table
1)

The wind direction arrows
are added in a way similar to this
‘unplot’ sub-routine excepl
that, instead of entering CHR§
O, selected codes are retrieved
from D%1(72) which, when
AS(32,256) is printed, will give
the required symbol. You wil
see how this works from Figure
3. The arrow for Scilly in Figure
2 has been enlarged to show
that the pattern of dots cor
responds to the binary notation
of the bytes contained in
D$(17-24) when assigned to
A$(12,220-227) respectively,
There is no need for an "unplot’
routine because, when used
again, the program will have the
effect of over-writing the
previous symbol.

When you are ready to use
Program 4, Table 3 provides &
list of representative data for ll
the Coastal Stations and Ses
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4 E-ﬂ T ::-? o 1‘!: : BINARY REPRESENTATION DECIMAL  STORED
3 e UL R £ ; 128 2 1 8 4 2 1 AS DS{n)
1 31 G AS(12.220) (i} 17
] ij/réé 61__:‘ e i | asnzzzn . 4 18
: s L2
? 2 7 | asinzzz 2 19
p MiFes & wn vl | -
» :
P A meAn ™Y 5 . e AHHAEEEENR -~ -
] E ]’\—} Mﬁ\ 3 o AS(12,224) - 2 21
1 '3 :E
: ?ﬂi o i A$(12,225) . ] 22
1 <+ 1217 3 -
, 3‘* 4 l;"" { | asiiz226) 0 23
) q <’ ? —r ‘,- 's
1 A 1024 Y *’_,f j \a tﬁ{ A$(12,227) 0 24
) s P » £ o2l
‘ y s = ﬁ‘ia Fig. 3 The wind direction arrow for Scilly from fig. 2.
1 v f’@"\'ﬂ"r‘ 2 showing haw the contents of D$(72), when assigned to
! 1023 GL('—'—\.-/-::, k' I'E[gﬂ A$(32,256/, form the chosen symbol
! 3 igen - - .,
. = waz+
3 11-—’*“‘-"‘-' 19 HMAR 1883 AT 120@ HOURS,GHMT : -
Fig. 7c The completed weather chart
Station/Sea Area
TIREE 1014 SwW
SUMBURGH 1020 SE
BELL-ROCK 1017 SE
DOWSING 1017 VAR
GOEREE 1016 w
WARNE 1013 NW
ROYAL SOVEREIGN 1020 NW
CHANNEL LV 1020 w
SCILLY 1023 w
VALENTIA 1020 w
RONALDSWAY 1017 w
MALIN HEAD 1014 sSw
JERSEY 1023 w
VIKING 1 VAR
FORTIES 1 VAR
CROMARTY 2 SE
TYNE 3 SE
DOGGER 3 NE
FISHER 3 NE
GERMAN BIGHT 3 NE
HUMBER 3 N
SOLE 3 w
LUNDY 4 Sw
FASTNET 4 SW
IRISH SEA 3 w : —
SHANNON 4 SW Fig. 1d Weather chart with isobars added by hand
ROCKALL 6 sw
MALIN 6 Sw
HEBRIDES 3 ] Erﬂgr_a “t1-
BAILEY 6 SW escription
FAIR ISLE 2 ] Lines Description
Table 3 1 Machine-code from ZX-printer manual.
6-8 Assigns numerical values to ‘letter’ variables
to save space in memory.
Areas required. Later on, try weather chart like the one in 10 Variable FL is used as a flag, set in line 86.
ecording a Shipping Forecast Figure 1c and, if youfeel up toit 20-36 Modification of program given in ZX-printer
and extract from it some actual after all this effort, you could try manual. .
data. You will notice that | have adding the isobars as in Figure 37-94 PRINTS instructions; requests INPUTS.
had to omit a few Sea Areas 1d. You may need a wet 95 Variable SUM is used to count the number of
iltogether — there just was not weekend or two to do all this, Coastal Stations/Sea Areas processed.
snough room in the English but what a challenge! 100-2500 Main processing loop. .
Channell GOOD LUCK! 1310 L$ holds the name of Coastal Station/Sea

You should end up with a
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1320-

2001

2002
2007

retrieved from C$(445).

Checks if INPUT of Coastal Station data is

complete.

-2006 INPUT of barometric pressure values.
GOSUB 6000, the "unplot’ sub-routine which
uses co-ordinates held in variables DC and

1420 Variables V(1-6) hold plot co-ordinates

FLOPPY DISK SYSTEM
FOR SPECTRUM

FLOPPY DISK SYSTEM FOR SPECTRUM

Our new model = BETA DISK is even better than aver
Some of the main features:

« Disk Operating System in EFROM

* Uses ONLY 128 bytes of Spectrum Memory

* Locatles below BASIC programs

* Lses Spectrum Keywords

* Supports up to four disk drives

* Compatible with 40, 80 single or double sided drives
= Up 1o 1.6M byles storage

* Handom access is provided

* BASIC programs can be merged

* Duplicaled Spectium connector is provided

+ Password proteclted

£85.00 ex VAT
£2.00 p&p

Technology Research Limited
Unit 18 Central Trading Estate,
Staines, Middlesex
Tel: Staines (0784) 63547

2008-2500 Each digit of the barometric pressure values s
assigned in turn to V$ and transferred to
A$(32,256).

2008-2055 Sub-routine, called at line 7260, which
transfers wind-force digit to A%$(32,256).

2060-2080 INPUT and processing of wind-direction
information; incorporates GOSUB 7000.

2090 Leave loop if all Coastal Station data has
been entered.

2100 Leave loop if all Sea Area data has been
entered.

3000-3070 Sub-routine of logic gates which examine the

digit held in V$ and fork to other sub-routines
at lines 5100-5740.

5100-5740 A series of sub-routines which set up the X
and ¥ co-ordinates needed by the sub-routing
at 9970 to plot each segment of the required

digit.
6000-6050 The ‘unplot’ sub-routine.
7000-7270 Sub-routine of logical gates to set variable W

to a value which is used to select from
D51(72) the code which produces the chosen
wind-direction arrow when transferred to
A$(32.256) by lines 7100-7120 and

printed.
7130 RETURN if Coastal Station data is being
entered.

7240-7270 INPUT of wind-force data and its transfer to
A$(32,256) using sub-routine 2008; also
incorporates the ‘unplot’ sub-routine at line
6000.

9951 Caption sent to ZX-printer.

9970-9598 Sub-routine from ZX-printer manual that
enters each point to be plotted using co-
ordinates given by variables X and Y.

HIRE SPECTRUM
SOFTWARE

SAVE £3.00!!

For a limited period, we
are offering HALF-PRICE
membership 1o readers of
fhis magazing, Join now,
LIFE membership is anly
€300 (normally E6.00)

OVER 280 different tapes for hire in-
cluding ARCADE, AIWEHTUHE BUS-
INESS, EDUCATIONAL, elc —even anmjc
Compiter. FREE 26 page catalogue. FREE
newsletler. wilh hints, tips and our fop
tape charl
OVER 3000 lapes in stock, with up 1o 60
copies of —"HI‘I Itle for fast service, Al
fapes seni by 15t class posl
LOWEST PRICES - hireup lo 3 tapes al a
time, from 63p each for 1wo weeks hire
{Plus p&p and VAT). European members
welcome
Tapes for sale at DISCOUNT prices.
Telephone 01-6G61 9240 (9am - 5pm) or
write for further details. or complete the
coupon and JOIN TODAY - you ve nathing
1o lose!

MATIONAL SOF TWARE LIBRARY

42 Harefield Avenue, Cheam, Surrey SM2 TNE

lenclose cheque/postal order for £3.00 for LIFE membership. Please rush
my membership kit to me. If, within 28 days, I'm not delighted with your
service you'll refund my membership fes.

SWOP SHOP

A new service from N.S.L
SWOP your unwanied
fapes wath tapes from
pther members for a small
handiing charge of only
60p (plus p&p and VAT

Namea

Address

ZXC0
S .-
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SOFTWARE REVIEWS

The ZX81 soft
selection

Nick Pearce looks at some new releases

for the Z2X81

Merchant of Venus
Crystal Computing

This ‘adventure with graphics’
program was first on sale in
1982, and has recently been re-
released ‘due to popular
demand’ as Crystal put it.

Merchant of Venus is certain-
ly an abosorbing game. It com-
bines real-time graphics simula-
tion in which you control a
leviathan space freighter
fwhassat?), with the challenge
of building a strong economy on
Venus.

The program auto-runs upon
LOADing, and your first task is
1o select the class of freighter
you desire. They vary in price,
and of course, quality. A cheap
ship will possess only limited
cargo-carrying capacity, and
could cost you a small fortune in
repairs|

Once a freighter has been
selected, trading can com-
mence. As you gain experience
gs a merchant, you discover
how prices for the various com-
modities — Plasteel, Tech-
netium, Mylar etc. — vary bet-
ween differing regions of the
planet. It is a matter of judge-
ment to buy and sell at the most
advantageous prices.

Take off is not always
uneventful. Insufficient thrust
will result in the freighter falling
back to the planet. The screen
displays the readout from the
on-board computer, relaying in-
formation such as the vertical
and horizontal velocities, and
the state of the reactor core and
fuel.

Once airborne and cruising,
you are warned by the computer
of any approaching landing
base. As you descend the
display changes and shows in-
formation from the ground
tracking radar.

Piloting the freighter to a safe
landing is not an easy task. If you
are successful, a landing report
details your touchdown velocity
and the amount of damage sus-
tained on landing. Trading can
then continue.

Merchant of Venus is a com-
plex and absorbing game, and

fun to play. However, it requires
most of the 16 K RAM and as a
consequence, the load-time of
the game is quite considerable.
Crystal Computing are at 2,
Ashton Way, East Herrington,
Sunderland SR3 3 RX.

GALAXIANS & GLGDPB
ZX-81 GAMES FROM

QUICKSILVA

FOR THE ZX-81 WITH 18K RAM

Galaxians and
Gloogs
Quicksilva

Quicksilva have produced an ex-
cellent version of Galaxians for
the ZX81. The action is fast and
responsive, and it is a pleasure
to play.

Two types of galaxians
move, in formation, across the
top of the screen, and swoop
down attacking your base. You
have three lives available, while
the speed, firing-rate and the
number of swooping Galaxians
are adjustable by the player.

Points are scored, in the
usual fashion, by blasting the
Galaxians as they fly. However,
more points can be scored if the
Galaxians are hit as they swoop
down from the top of the screen.

Scoring is displayed on the
screen, and at the end of each
game, your score is entered into
a league table which can cater
for up to 15 games/players.

The first batch of swooping
Galaxians are particularly good
at searching-out and destroying

your base, and some deft
manouvreing is required to avoid
their attack. Thereafter the bat-
tle is fierce but a high score can
be achieved by the experienced
player. If it becomes too easy,
the level of ditficulty can be soon
increased.

Gloops

This cassette also contains
Gloops, a version of the arcade
type maze game. You move
your ‘Gobbler’ eating up food
pills which are worth about 10
points each. The 'Ghosts’ will
eat you if they catch you. If you
can reach one of the power pills
in the maze, you take your
revenge for a short while and
add 100 points to your score if
you can catch a ghost. There are
10 different mazes to choose
from, and the speed is selectable
in 10 discrete steps. Action is
responsive, making Gloops a
first-class version of this popular
game,

Now for the bad points!
Although the instructions state
that both Galaxians and Gloop
auto-run upon loading, the
review copy | had did not, Toex-
ecute the program, | had to enter
in immediate-mode, GOTO 1.
This being said, both are im-
pressive machine code games,
and overall the cassette is a very
reasonable buy.

Galaxians costs £4 .95, and
Quicksilva Ltd. is at Palmerston
Park House, 13 Palmerston
Road, Southampton SO1 1LL.

Galactic Trooper
Romik Software

Galactic Trooper is another fast
moving arcade type game from
Romik. The landing craft of the
galactic attack force are in for-
mation in columns at the top of
the screen. You move your craft
along the bottom of the screen,
trying to destroy as much of the
force as possible before the in-
evitable happens ie you are

obliterated. A mother ship ser-
vices the galactic force; if you
destroy it you gain 500 points.

There are three skill-levels
available, but whatever skill
level you select, the difficulty of
the game continues to increase
as the game goes along.

ot of the game is 1o destroy the
Attack Forge. ang stop them
on Earth i thok landing eraft

Gala ot

tending

ﬁ REII. ACTIEN_SHOT OF THE GAME"
| WILL YOU BE THE
SUPREME WORLD

CHAMPION?

The action is good, but it is
difficult to build up a high score.
A fairly good game from Romik
Software.

Romik Software Ltdisat272
Argyll Avenue, Slough, Berks.

Frogger Il
The Software Farm

In this game, you have to help
your frog to cross a very busy
three lane road, a path, a river,
and then into one of your ‘frog-
holes'. There are the usual
hazards to make things difficult.
Vehicles on the road must, of
course, be avoided, and so must
the ghosts which patrol the
path, and the submerged turtles
and ships in the river.

To cross the river, the frog
must jump onto logs, floating or
semi-submerged turtles, and the
backs of crocodiles — but
beware the heads and noses of
these beasts!

There are three frogs per
game, and a time limit, There is
only one speed, which is
perhaps a little slow. You do
need to keep your wits about
you, however, to build up a high-
score. The turtles have a nasty
habit of quickly submerging just
after your frog has landed on
them.

A good scoring system is in-
cluded, featuring a hall of fame.
Instructions are given on screen
at the start.

A fair game.

The Software Farm is at
Craigo Farm, Botany Bay, ’
Tintern, Gwent.
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N S O F TW ARE REVIEWS

The Computerised
Diet
Softchoice Ltd.

If you are a ZX81 owner, and
would like to loose weight, The
Computerised Diet might be of
interest to you. It is a ‘per-
sonalised” program, so after
asking for your name, it goes on
to ask your current weight and
height, and your sex. Incidently,
it was at this stage that | made
my first mistake, of the classic

‘not reading the instructions’
variety, and entered my weight
in stones rather than pounds.
Consequently, when | proceed-
ed to select my ‘ideal’ weight —
160 Ibs. — | was told that |
needed a weight change of 140
Ibs. which would require a
calorie intake of 2100 calories!
This program needs error trapp-
ing!!

Upon entering my correct
weight in pounds, |was told that
| needed a weight change of 10
Ibs., and a calorie intake of
2100 calories daily. The next

ORI

ERT ING

YOUR IDERL CRLORIC INTRKE GRRAPH

FETTERN

YOURS 28

ILERL GRARPH UE
IDEAL N

woUR GRARPH

DAILY

SHMACK

UENINZ

FP=PRINT OUT

98

EAT ING
SUMMARY

- RESENTEIIDEAL
g =0
.

135335

o |
S0

PATTEEREN

2359

EMTER=CCOMNT INUJE

step is to record the information
onto a table in the booklet that
accompanies the cassette.

The second part of the PSA
{Present Status Assessment),
asks 12 questions about current
eating habits ie 'Do you eat
quickly’, ‘Do you eat when
bored’ etc. Your bad habits are
then listed on the screen and you
are asked to enter them in the
booklet.

Prior to using the program,
the user must have kept a record
of all food consumed over three
to seven days. This is entered to
build up your DEP (Daily Eating
Pattern). For each meal you
enter the calories consumed,
and your mood at the time: anx-
ious, bored, depressed etc.
Tables in the booklet give calorie
values of foods etc. Your daily
eating habit pattern is sum-
marised to give your average
daily calorie intake, the calorie
change required to give your
desired weight, and predomi-
nant mood at snacks. Again, the
data should be entered into the
booklet.

The first side of the cassette
ends with printouts in graphic
and tabular format of your pre-
sent, and ideal, calorie intake for
each meal of the day. You can
save your eating pattern to
enable your progress to be
monitored — a blank cassette is
provided for this purpose.

The reverse side of the
cassette contains a menu
building program. Briefly, the
computer assists the user in
developing the food groups
(there are eight) and the servings
of each group for each meal.
This results in a balanced diet
containing the requisite number
of calories.

The two programs work
quite well. Screen displays and
data-entry are generally clear
and are well thought-out. The
printouts are good and the
booklet is helpful.

Doctors generally agree that
dieting should be coupled with
exercise if a lasting weight loss
is to be achieved. Also that cor-
rect food balance is, if anything,
more important then pure calorie
counting. Perhaps a develop-
ment of this program to include
all these factors would be
worthwhile aim. As it stands, |
am sceptical that it would be of
real benefit to the overweight.

Strangely, whilst the com-
puter hobbyists spend many
hours hunched over their
machines and have pale com-
plexions as a result, few in my
experience, are overweight.
Perhaps their preoccupation
with computing leaves insuffi-
cient time for other indulgences.

Softchoice Ltd, are at 52
Platts Lane London NW3 7NT.
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AXIS SOFTLARE
ZX 81 — for 1K

BUMPER 7

Bumper 7
AXis Software

Bumper 7 contains no less than
— you've guessed it — seven
games for the 1K ZX81. Con-
sidering the limitations of the 1K
machine, and the price of a 16K
RAM pack these days, there can
be few ZXB1 owners with just
the 1K machine. For those that
do possess unexpanded
ZXB1's, this cassette containsa
selection of games which
illustrate certain features such as
scroll and cursor control which
may help with your own pro-
grams.

Repeat 20 is a memory testin
which progressively larger
numbers have to be
remembered. The Slalom is a
downhill ski-run in which the
player has to guide the skier
through 25 gates.

Also included within Bumper
7 are versions of Paper, Stone,
Scissors (This used to be called
Ick, Ack, Ock. Don’t ask me
why — Ed.); Snowflake, a game
inwhich the aim is to catchafal-
ing snowflake in a bucket; Pat-
terns, an endlessly changing
pattern-generation program;
Banco, based on the card game
Chemin-de-fer; and finally Sket:
ch, which is a program to enable
pictures to be drawn on the
screen.

Bumper 7 is a good introduc:
tory cassette for the new-ish 1K
ZXB1 owner.

Axis (UK.} Lid is at 71
Brookfield Avenue Lough-
borough, Leics. LE11 3LN.

Correction!

In last month’s issue | reviewed
two games and gave the USA
companies name and address. |
would like to point out that the
programs Signalman and
Speedsnake are sold in England
by Softchoice Ltd, 52 Platts
Lane, London NW3 7 NT.




Z2X81 UTILITY

trough the lines

o the end or to
ing.
As it stands

tomments
1000-1003
1005-1008

1009

1010

1020

1022

1025-1030
10356

1040
1045

1060-1085
1053
1055

! 1060-1065

1070
1080
1095
1010-1100
1105-1120

tis program which will scroll

from any starting line you desire

ist Option

Stephen Bugg’'s makes the
ZX81 LIST like a Spectrum.

ticularly helpful, but all it needs
is renumbering to a suitable high
line number (say 9000), and to
be loaded into your computer
and left there before each pro-
gramming session.

of a program
any specified

it is not par-

Input bounds of printouts of lines.

Find bounds of memory allocated to program.
If first line is not wanted then goto find first
line sub-routine,

Check for end of program.

Read line number (first two bytes of line).
Check if after last desired line number.

Print line number in front of LIST command,
bbbXb.

Increment address pointer by 2, number of
bytes used for the line number,

Reads number of characters in line.

Increment address pointer by 2, number of
bytes used for line length.

Loop for each item in line except newline at
end.

Check if pause is wanted. Pause routine at
11265.

Load A with value of address to which is being
pointed. X is first text address in line, Z is
position in line.

Character 126 (NUMBER) follows a number in
memory, and this is in turn followed by
another 4 characters. These b characters do
not want to be printed, and these 2 lines avoid
this being done.

Print character held in A,

If Print line is 3 then move to SCROLL routine.
Increment address pointer by length of line.
Loop for each line in program.

SCROLL ROUTINE

11056 Load B with Print column.

1116 Set Print position to correct position, one line
above previous position. After scroll the next
character will be printed immediately after
previous character.

1125-1130 PAUSE ROUTINE

1125 Return to main routine if pause is to end, if
Q" is pressed.

1140 FIND FIRST DESIRED LINE

1140 Read line number.

1145 If reached starting position then goto main
routine.

1165 Read line length.

4116081170 Increment address pointer by line length.

Variables

A Value of address at pointer.

B Print column,

DFILE End of program address.

D Last line desired.

8T First line desired.

X Address pointer, starts at 16509, line 1005
and is incremented as byte is read, Lines
1035, 1045, 1095, 1160, 1170.

Y Line number (1020 and 1140} and Line
length (1040 and 1165).

Y§ String to print out line length,

) Counter for line length.

Operating
Instructions

RUN 1000 and GOTO 1000 will
call the routine.

START LIST asks for the first
line that is to be printed.

END LIST asks for the last line
that is wished to be printed.
The program will now list the
lines between these two line
numbers inclusive, it will not
stop until the end, unless the
Pause Routine is called, this is
done by pressing the 'S"" key,
the Pause is disabled by the

pressing of the Q" key. By
pressing the break key the user
can stop the routine and the
listing will remain on the screen.
The line numbers used can be
changed for something that is
more acceptable such as
9800-9999, but the GOTO's
will also need to be altered. Also
the variable names may be
changed if the same variable is
used by the programs and can-
not be changed. If the variables
need to be retained then GOTO
1000 must be used as RUN
1000 will clear these variables.

1000
1001
1002
1083
1085
1008
EK 16397
1009 IF
101@ IF X>=DFILE
1815 SCROLL

1020

1022
1025
1030
AB (5)3;

1035 LET X=X+2
1040

1245
1850
1@53
2

1@55
10460
1065
1070
1883
1185
1@85
1090
1095
1100
1105
1110
1115
1120
1125
S

1130
1140
1145
1160
1165
1170
1175

FPRINT
INPUT ST
FRINT "END
INPUT ED
LET X=14509

LET Y#=5STR$

LET X=X+2

IF

LET A=PEEK

FRINT CHR#

NEXT Z
PRINT

LET X=X+Y
GOTO 190102

SCROLL

RETURN
IF

GOTO 1125

IF Y>=8T
LET X=X+2

LET X=X+Y+2
GOTO 1140

LET Y=PEEK X+PEEK

PRINT AT 2@,

INKEY$="Q"

LET Y=PEEK X+PEEK

"START LIST "

LIST *

LET DFILE=PEEK 1&6396+254%*PE

ST>1 THEN GOTO 1140

THEN STOP

LET Y=PEEK X#25&4&+PEEK (X+1)
IF Y>ED THEN STOP

Y

FRINT AT 20, (4-LEN Y$);Y$; T

(X+1) #2586

FOR Z=0 TO Y-2
INKEY#$="8"

THEN GOTO 112

(Z+X)

IF A=124 THEN LET ZI=I+5
IF A=126 THEN GOTO
(A);

IF PEEK 14&6442=3 THEN GOSUB

1@85

LET B=PEEK 16441

33-B;

THEN GOTO 1@5

LET Y=PEEK X#235&6+PEEK (X+1)
THEN GOTO 1010

(X+1) #2546
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Unlike many maze/ghost-chase
type programs this one is
challenging and will be ap-
preciated by the connoisseur of
such games. The three indepen-
dent ghosts have more than the
average amount of intelligence,
andin factevenwith the nine ex-
tra lives allowed, experienced
arcade players will need many
plays before being able to clear
all of the screens.

Most of the program func-
tions, including man-
movement, are in BASIC just the
ghost movements and screen
checks are in machine code, yet
the speed is equal to the arcade
versions. There are twelve
carefully designed full-screen-
size mazes (including ‘tunnels’),
all in a surprisingly compact
listing.

In attaining this compactness
only two things have been left
out. One is ‘power pills’, the
other is continuous (dot-
counting} scoring. We think the
quality of play and other
features more than make up for
these. The addictive quality of
these types of games seems to
lie in ‘clearing screens’' rather
than scoring points.

Using the
program, playing
the game

There are two sets of mazes,
either of which can be chosen
upon running. The second set
are considerably harder to clear
and are really intended for when
you've become successful on
the first set and are looking for a
further challenge!

A fixed score is given for
clearing each screen, and since
they are graded in difficulty,
successive screens are worth
more points (see table 1). Also,
the ghosts are programmed to
be a bit less vicious on screens
one and two, but reach their
‘full-strength’ from screen three
onwards.

When killed you are re-
juvenated, using up one life, and
carry on from the point where
you were hit. Clearing a screen
also gives you an extra life, and
there is an added bonus of four

Liverpudlians JD Rogers and C Hogg
_have produced yet another winner
with this definitive Pacman type game.

J Dave Rogers

extra lives if you can get past
screen three.

If you happen to break the
program, don’'t press RUN or
you will have to wait for maze
decoding (see later). Always
enter 'GOTO400" tore-execute
the program.

To save the program always
use '‘GOTOS500’ asthisincludes
a‘clear’ toerase the large arrays
that are used and so drastically
reduce loading time.

The ghosts will not follow
you through tunnels. Maze ‘C’,
in addition to having narmal tun-
nels, has two 'bolt holes’ which
can be used as resting places
where the ghosts can’t get at
you,

Screen Points  Appearance
A(G) 500 Grey

B(HI 2,000 Stripes

cin 4500 Grey

D) B, 000 Quilted

E (K} 12,500 Grey

FiL) 18,000 Psychedelic

Table 1. Summary of screens (brackets indicate ‘Second set’ screens).
H indicates Horizontal tunnel,

Tunnels Title

2 (4 +H) Easy Street.
34 +H) Skid Row.

4 (4 +H) Mr. P. Acne.

2 +HI(4 +H) Roundabouts,
None (4 + H) Claustrophobia.
2 (4 +H) Open-Field.

| ZX81 GAME |
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Storing mazesina
five bit code

To store six, full-screen-size
mazes in the usual way (as str-
ings of characters) would re-
quire 132 such lines to be typed
in — making a tedious and error-
prone total of over four thou-
sand black and white blocks to
be entered. In this program the
mazes are held in the form of a
five-bit code (see figure 2},
where each maze line (32
characters) is ‘crunched’ into
just three coded elements, giv-
ing a compression ratio of
almost eleven-to-one! An 8-bit
code was first considered but
was awkward to type inand am-
biguous, involving back-spacing
to enter the characters needed
to represent certain numbers,
and ‘chr$ N' to represent those
not having a Sinclair code. Hex-
adecimal code was another
possibility, but this only offered
an 8-to-1 compression ratio.
The five bit code uses
numerals 0 to 9 extended
through characters A to V to
represent binary numbers up to
31. Full stops can be used in-
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Colin Hogg

stead of zeros and provide occa
sional visual landmarks for even
easier typing in.

On first running the program
it takes two minutes to decods
the information to form the ac
tual mazes. This, however,
works out to be /less than the ex-
tra time it would have taken to
load the program had the mazes
all been held in strings. So
overall time is saved, and since
the program itself is made much
shorter you also have the advan-
tage of more reliable loading.
Even more economical is that six
extra mazes (‘second set') can
be obtained maore or less for freg
by decoding the information for
the main mazes in a different
order. Only three program lines
are needed for this (772-774),

concerning Bug
movements

The programming of {what
looks like) intelligence into the
enemy ‘pac’s’ is not as simpleas
it may seem, and many pages
could be written on this in-
teresting but sometimes
frustrating subject. A particular



glgorithm may work perfectly in
agiven shape of maze only to fail
inaslightly different layout. It is
glso advisable never to rely on
meself to be ‘test pilot’ during
gevelopment, since a system
that consistently outwits one
person may be useless against
somebody else who naturally
fends to take different route
decisions during play.

The common solutions, such
35 move towards player line
then player column, produce
‘stupid’ enemy pac’'s that are
forever getting stuck or will just
jggle up and down apparently
lunwilling to get past the
gightest bend in the maze to
icatch you. Another typical
behaviour is for all the pac’s to
follow the same path, in which
case they are liable to stay in a
‘train’ behind the player, again
pffering no real challenge.

An interesting test for any
pac move algorithm is a ‘U’
shape in the maze, or more ac-
curately any construction that is
lopologically equivalenttoa ‘U,
Take a look at some commer-
cial/arcade mazes — U shapes
are avoided, except at the
 edges. Here it doesn't matter,
‘because the situation ‘player-
under-the-U-with-pac-inside’
tannever arise, anditis this con-
dition that can cause trouble.

The system used in this pro-

am is shown on the flowchart.

contains subroutines far mov-
ling in all four directions, but
these are only called in response
o a series of checks. The ob-
vious moves directly towards
player line and player column are
tried first, and if none of these
are valid, then scans are made
for paths further afield. For com-
pactness, the same central
routine is used for all three pac's
in turn, but information relevant
to each pac is held in separate
stores and flags (bytes are set
aside for this at the end of the
machine code rem line). The in-
formation on pack ‘A’ is first
shifted into the pac move
outine, the routine is executed,
the pack is moved, then the new
position and status of the pac
are replaced into its store foruse
in its next move. This is then
repeated for pac's ‘B’ and 'C’.
Despite all three pac's using the
same algorithm, they hardly
ever follow the same paths as
each other. This is because each
pac is programmed to regard
any other pac’s as walls of the
maze and so it will split off. In
this way two pac’s will oftendo
g ‘pincer’ movement to trap
youl

Use of RAND seed

The pac-move routine needs to
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:

IF PAC 1S ON SAME LINE
COLUMN ASPLAYER
RESET FLAG TO
LINE MOVE

IS FLAG
SET FOR LINE
OR COLUMN
MOVE?

COLUMN

Figure 1. Flowchart describing the method
used to cause pacs to follow player.

ISPLAYER

PLAYERS LINE

NO
SELECT THE >
SHORTER ROUTE

RELOW ABOVE, BELOW, ABOVE
OR SAME
LINE?
SAME LINE
y v
fiihs TRY ISPLAYER TRY TRY
MOVE MOVE TO LEFT OR MOVE MOVE
sl LEFT RIGHT? RIGHT P
L} L 1
Y
SCAN ALONG PACS
PRESENT LINE,
BOTH WAYS FOR WAS A MD?VE RETURN
ACCESSES TO MADE?

WAS A MOVE

MADE? RETURN

CHANGE FLAG TO
COLUMN MOVE

TRY LEFT

MOVE
LEFT

IS PLAYER
TO LEFT OR
RIGHT?

TRY
MOVE
RIGHT

WAS A MOVE
MADE?

RETURN

PRESENT COLUMN
UP/DOWN FOR ACCESS
TO PLAYERS COLUMN

P RETURN

NOTE: ““Line move’’ means a move towards the player’s line, ie up or
down. ‘Column move '’ is to players column.
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know the players immediate line
and column positions. So as not
to slow down the program the
‘RAND’ function is used as an
efficient means of transferring
this information from the BASIC
to the Machine Code. Changes
in ‘A’ (across) only affect the
low byte of the RAND seed, so
this represents player column,
while changes in ‘D’ (down) are
multiplied by 256 and will
therefore affect only the high
byte, so this represents player
line. The machine code can now
go directly to the two fixed ad-
dresses of the RAND seed to ob-
tain this information instead of
messing about finding ad-
dresses in the Variables area,
which is not fixed.

Typing In —
IMPORTANT

@ Typein, asline 1, a Rem state-
ment containing exact/ly 101 of
any character.

®Enter as a direct command
‘PRINT PEEK 18511°. If the
answer is not 103 then line 1's
length is wrong and must be cor-
rected.

@®Duplicate line one, four times
by editing its line number to 2,
then 3, 4 and five.

®Type in the hex loader, then
run 9000 and enter the hex data
ane line at a time including the
check figures (but not the
spaces). The loader will in-
tercept errors of any kind and
prompt you until you get it right!
The commonest mistakes are
confusing B's, B8's, 6'sand 5's,
therefore we have redesigned
parts of the ZX81 character set
to look less ambiguous on the
ZX printer.

® Type in main program, erase
the hex l|pader, save a few
copies on tape, then run,

# Check the mazes, if you spot
any ‘dead ends’ in mazes AtoE
then you have made a mistakein
entering the code for that maze
so check inlines 710 to 760.

Unlike normal Rem state-
ments, line 9999 is not optional,
since it forms one of the "trigger
lines* wused for tunnel
movements (see later). Also,
please consider the following
points:

@Line 650 must contain twelve
inverse spaces.

®Lines 700-800 are best
entered in ‘fast’ mode, and note
that these contain letter O's, not
zeros, and l's as well as 1's.
®Line 250 — inverse ‘MAZE'
then an inverse minus. Do not
use an inverse space.

®Line 9070 (part of Hex loader)
— inverse ‘ERROR".
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PATTERN IS
AUTOMATICALLY
‘MIRRORED"
TO LEFT THREE 5-BIT SECTIONS
ZX81 PRINT’ y i >
POSITIONS: O 1 16 N
uneormaze: T TTTTTTTT T T T TIC] l:l:h:ljj:‘
BINARVI o0o100 I 01010 1| 10001 I
{ENDS ADDED | | | |
IN LINE 930) DECIMAL ] 4 I 10 | 17 I
‘B-BIT* SYSTEM 1| ‘4 I ‘A I ‘H* I
Figure 2. Mustration shows maze storage technique
dascribed in text.

Do not attempt to alter line
numbers between zero and 400
since the machine code causes
line 90 to 'GOTQ’ certain preset
lines. Check lines 265 and 395,
and lines 870 and 890.

Customising

If you find some of the mazes a
strain on the eyes then you can
have them all in ‘restful grey’ by
changing line 840 to read ‘LET
A=136".

Some people prefer the ar-
cade type of free-running con-
trol response, i.e. if no keys (or
more than one key) are pressed
then the player continues to
move in the same direction. This
can be obtained by adding: 5 IF
CODE INKEYS + ABS (D+A)

4 THEN GOTO 20

You can alter the actual con-
trol keys to those you feel most
comfortable with by changing
lines seven and ten.

To slow down the game {and
add an extra effectl add '+
RND’ to line 50. Custom points
2 and 6 also slow down the
game.

For desperately bad players
the final figure inline 100 can be
changed to 5. This gives the ad-
vantage when turning corners to
you rather than the ghosts, and
even lets you take a breather to
compose your wits by purposely
running against a wall for a
while.

A proper pause facility (for
when the phone goes or you suf-
fer a sneezing fit at a crucial
stage of play) can be cbtained by
adding: 15 IF INKEY$="‘'P"
THEN PAUSE 4E4.,

If you would prefer the player
to restart at the top of the screen
after being killed (as in arcade
type) then relocate line 270 to
371 and line 280 to 372, eras-
ing the originals of course.

To encode your patterns of
mazes into the 5-bit format you
should start at column sixteen of
each line and work right, conver-
ting each group of five

characters into a five-bit binary
number. ie dot=0, Maze wall

= 1. Mazes should be left-right-
symmetrical.

If player has been hit by ghost --- line 300
If screen has been cleared of dots -— line 200

then a “‘tunnel” move is performed by setting D

entering the main loop, D now alters the players
position by means of line 20 (to re-emerge from
the opposite tunnel) and also updates ‘LC’' to suit

The Basic
7-90 Players move routine.
30
at line 100, otherwise:
40-60
screen at new position, update S.
70-80
as seed for RAND (see text).
90
following lines:
Normally --------- line 5
110
fo CHR$ 21) above and below the maze area
to either 21 or minus 21 (depending whether
player is at top or bottom of screen). Upon re-
by means of line 70.
Note

Only the lower trigger line is actually visible on the screen, the other
one is within the program (line 3999} which since it is the very last
thing in the program area of memory is effectively one line above
the screen (display file — Refer to memory map in ZX manual). This
leaves more room on screen for the actual game.

When a screen is cleared updates score, adds
another life {or bonus of four lives for reaching
screen four), pauses, does ‘rollover’ effect then
prints next mazes and resets players position. In
the unlikely (1) event of a player clearing the sixth
screen the sequence goes back to screen one.
Resets Line-Column variable to coincide with
players starting position.

200-290

270-280

Note

One is added on to LC during screens one and two, thus slightly
disorientating the ghosts since they now ‘see’ the player as being
one space to the side of his real position. This is done to make the
first two screens slightly easier, then in screen 3 onwards the
ghosts come up to ‘Full strength’.

When player is hit takes away one life, flashes
both the player and the life that is being used up.
User call then returns ghosts to starting
pasitions. If all lives used up ends game.

New game, resets various variables.

300-395

400-480
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If character at Intended Position is anything other
than a dot or a space then GOTO further checks

Blank out previous position, POKE player onto
Update Line-Column variable (LC) then use this

Calls machine code to move the three ‘ghosts’
and do screen checks, then ‘goes to’ one of the

If player hits one of the ‘trigger lines’ (consisting
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_ Selfsave and setting up. The variables
630-640 Sets up arrays to hold mazes and maze data
700-770 Storage strings, holding the data for all six mazes Players Variables
in compact ‘5-bit’ form. Note: for greater A Across movement,
readability the extreme conditions of zero and D Down/up movement.
thirty one are represented as full stops and X's IP Intended position.
respectively. S Screen position.
800-970 Routine that decodes the data into actual mazes. LC Line/column. Represents both line and column
This consists of three nested for-next loops: position {(one in high byte — % 256 — the other
M loop — for mazes one to six. in low byte} for reference by machine code.
X loop — for items of data one to 66
loop — extracted from each storage string. Other variables
N loop — for bits one to five of each item.
840 Alters the characters used to build certain mazes. sC Score.
Normal value of 136 gives a grey maze. LYF Life remaining.
890 Builds up each maze line ‘from the centre MZ Maze number,
outwards’ and thus mirrors the maze X Marks start of display File in memary.
symmetrically to the left and right. SS The “*Second set’’ of mazes are produced if this
920 Continues X-loop until a line of 30 characters has equals one, main set if zero.
been built up, line 940 then adds ‘ends’ to that S$ (1to B}  Storage strings, containing maze data in 5-bit
line and places it into position within the code form.
appropriate maze array (M$). M$ (1 to 8} Maze strings, into which actual mazes are built
171 Repeatedly concatenates the string of inverse up.
spaces B$ into a whole screen full. Used to give us General-purpose, also used in decoder.
‘rollover’ effect between screen. =
773-774 Shifts the data int he storage strings about so Decoder variables.
that when decoded different shaped mazes are
produced ('second set’). K Determines type of character used for walls of
maze.
Hachlne code S g;gﬂgi:;{ue extracted from storage string for
D Divisor. Stars at 16 (bit-five) then reduced to 8 to

The machine code moves the three ghosts, checks for man-hit and decode bit 4, and so on down to bit 1.

for screen cleared. All addresses are in hexadecimal. i : : : :
4082-40AE Set up pacs in starting positions using data from Us E;?SEB 'Eé?n;,” Eﬁze?frng?rﬁ;;:?ﬁ;i .bum &
the fixed stores (see later). A Code for character produced by decoding current

40AF-40BC Scan whole screen for remaining dots, if none are
found then return to Basic with value of 200,
vgrgich is then used as the ‘GOTO’ value in line

40BD-40EQ Call bug moves. Puts data from bug 1's store
into workspace, calls pac move, then replaces
data to store when move completed. Repeats
this for pacs 2 and 3.

40E2-40F6 Player-hit check. The characters that are to be
replaced behind each pac as it moves are held in
stores, so by looking at these, if any contains the
‘player’ character then player must have been hit.
If so, jumps to routine at 40F7 which wipes out
all the pacs, replaces them at start positions and
then returns to Basic with value of 300, so line
90 ‘goes to’ player hit routine.

40F3-40F6  If player not hit, returns to Basic with value of 5,
so line 90 continues movement loop to line 5.

4112-413F Set working flag. Sets various bits of working
flag (4290) according to pac position relative to
players position. i.e. above, below, same line,

bit.

T,

- ak.
m N ® B B A W W ®E

F

i
b
E
&
iz
¥

T

etc. s S
4141-4166 Move decisions (see flowchart].
4167-416F Try move towards player line. —— MMM NN, == = e SCORE : Q== — — ===
4171-4175 Try move towards player column.
4177-41B9 Movement routines for all four directions. When BASIC program listing.
called, checks if move is valid, if so does move,
updates pac line/column and resets carry to zero, 32 RUN 532
if not sets carry to 1. i =Py -
41BA-41FD Column scan. Scans pac column up and down to % “? LET A=(INKEY$="C")-(INKEY#
find horizontal access to player colum. Having ")
found this, calls relevant movement routine. If no 183 LET D=(INKEY$="N")=(INKEY%$=
move possible, sets carry. , ngm)
41FF-4259 Line scan. As for column scan but horizontally,
plus a comparison is made between routines 20 LET IP=S+A+33%D
left/right and the shorter of the two is taken. 30 IF PEEK IP>7@0 THEN GOTO 100
4268-end Various stores. Information for eazch pac E:spa!d in
a standardised order: pac 1, pac 2, pac 3. For
each bug; two positions, column, line, Flag byte, 40 POKE 5,0
chr$ for replacing behind. 5@ POKE IP,&61
4268-4279 Fixed stores containing sftart values (read unlyg &0 LET S=IP
428C-4291 Working store holding information on current bu
b tveds g 7@ LET LC=LC+D+(256%A) -
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104

8@ RAND LC
9@ GOTO USR 16559
100 IF PEEK IP>135 THEN GOTO 9@

110 IF CHR# (PEEK IP)="m" THEN
LET D=21-(42 AND IP>X)

120 IF PEEK IP=118B THEN LET A=

31-(62 AND PEEK (IP-32)<7@)

1386 GOTO 20
200 REM =w=w== NEXT SCREEN—-————-— >

210 LET SC=SC+500#%* (MZ#%%2)

220 LET LYF=LYF+1+(4 AND MI=3)+
(11-LYF AND LYF>11)

230 LET MZI=(MZ AND MI<&)+1

242 PAUSE 100+ (4E4 AND SC=0)
25@ LET M$(MZ,430 TO 435)="[EHE3
"+CHR$ (1&45+(& AND SS=1)+MZ)
260 PRINT AT 0,0;B$;AT 0,0;M$ (M

eSS

————"3;AT 23,23;5C

265 IF SS=1 OR MZ=4 THEN PRINT
AT 13,0;" ";TAB 3@;"

27@ LET S=X+50

280 LET LC=4097+(MZ<3)

290 GOTO 360

300 REM ————- MAN HIT/END?————- >

301 PRINT AT 1,0;"DEMO ONLY: ER
ASE LINES 321/302 THEN GOTO 400
TO PLAY"

302 GOTO 200

310 LET LYF=LYF-1

320 FOR N=4 TO 22

330 POKE S,22+RND*2

340 PRINT AT 23,LYF+1;CHR$ N
350 NEXT N

360 RAND USR 16516

370 PRINT AT 23,13"=XXXXXXXXXXX
XXXXX"( TQ LYF)

380 IF LYF>®@ THEN GOTO 7

39@ PRINT AT 3,29;" ?";AT 2,10;
"-—BAME—-OVER-—"3; TAB 1;" WOULD YO
U LIKE ANOTHER ONE ? "

395 GOTO 3I7@+3@% (INKEY$="Y")
400 REM ———————-NEW GAME-————>
410 POKE 16418,0

42@ PRINT AT @,0;B$;AT 5,13 "CON
TROL KEYS: Z=LEFT C=RIGHT ";AT
7,15;" J=UP N=DOWN ";AT 17,2;
“BEN HIT ANY KEY TO PLAY 111"
430 LET SC=0

44@ LET LYF=9

45@ LET MZ=1

460 LET X=PEEK 16396+ 256#PEEK
16397

470 SLOW

480 GOTO 240
50@ REM —-—--AUTOSAVE/SET UP—-—-->

51@ CLEAR

520 SAVE "COMPAR"

COL IN.HOGG (MC) /J . DAVE . ROGERS (B)

S3Z0@ PRINT "PRESS NEWLINE THEN W
AIT 2 MINS",,,"OR ENTER ""S"" FO
R SECOND SET OF MAZES"

540 LET S=0

550 LET A=0

260 LET D=2

S70 LET IP=0

S8@ LET LC=@

o980 RAND @

&0@ INFUT Us#

61@ LET SS=Us$="§"

62@ FAST

630 DIM M#$(46,704)

640 DIM S$(6&,66)

650 LET B$=" M

700 REM ————— MAZES-DATA-———- >

71@ LET S$(1)="XXN...RTUO.&RXM3
XG0O. 6XRU. . . FOE.REUREUREU3. . RUFD.
-« UFUUE.UEXU. . « XXNC"

72@ LET S$(2)="FTX...UNQUNRUK2U
LQ. SANLONLE. HOULQULQU42UTU. TUNTU
« =« «s FDUFC&FFM. . . FTXH"

738 LET S#(3)="XXG7XM. . 6FGU1UUK
62NNQG105S.K1@7NIS421TUT. . TEN. . N
XUG. . MURGURN. O&X XMJ"

740 LET S$(4)="XNX..FFLFES.ELQé
42MTFR. 12FNEFGEF XEFXE1GETLE. 12UTA
U.2ULQU4E . XLF. . FXNXD"

750 LET S$(5)="XXX...UNA.NBUNEG
G.NRUG3.MREMREKS82LBR1BATBA13ATBA
S82TFR1. . XUX. .. XXXR"

760 LET S#£(&6)="XXN...UUUUUM. .MU
UMUUM. . . XUUXUU. . . UUMUUMUUU. . . TEM
TEM. . UUUMUUM. . . XXNW"

778 FOR N=1 TO &

771 LET B$=B$+B%

772 IF S5=@ THEN GOTO 775

773 LET U$="NXR7XRG.."+5%(N,COD
E “C2VBVF" (N)-28 TO )+5$(6)

774 LET S$(N)=U$( TO 42 )+"1U.S
"+U$ (47 TO S57)+"G..NXRNXR"

775 NEXT N
776 LET U#$=""
80@ REM —-——QUINBIT-DECODER--——-->

812 FOR M=1 TO &

820 FOR X=1 TO &&

830 LET S=CODE S%(M,X)-28

84@ LET K=13&+(M=2)+ (41 AND M=4
)+ (RND*20 AND M=6)

B5@ LET D=1&

860 FOR N=1 TO 5

878 LET A=27+(K-27 AND S/D>=1)
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880 LET U$=CHR$ A+U$+CHR% A P? @1 21 0@ EB @9 EB 7E 691
890 IF S/D>=1 THEN LET §=S-D FE 4@ D2 7F 41 1A FE 40 11@8
900 LET D=D/2 D2 77 41 ED 4B 7B 40 ES 1167
710 NEXT N @9 7E E1 FE 40 DA 77 41 1126
920 IF LEN U$<3@ THEN NEXT X DS EB @9 7E EB D1 FE 4@ 1392
930 LET M$(M,32%X/3-31 TO )= DA 7F 41 18 D4 AF 32 7B 1042
CHR$ K+U$+CHR$% K 4@ 11 DF FF CB 4E 20 @3 924
94@ LET Us$="" 11 21 220 21 0@ @@ 2A BC 283
5@ NEXT X 42 2B @4 7E FE 4@ 3@ @A 666
6@ NEXT M ES 19 7E E1 FE 40 30 F1 1264
970 GOTO 428 18 @5 21 7B 4@ 36 02 2A 400
9999 REM THIS LINE IS ESSENTIAL; 8C 42 23 @C 7E FE 4@ 3@ 799

@A ES 19 7E E1 FE 40 3@ 1@36
F1 18 @4 21 7B 4@ 34 3A 655
7B 48 FE @3 20 @2 37 C9 791

e, FE @2 CA BF 41 FE @1 CA 1181
———————— HEX DUMP———————-CHECK 87 41 78 B9 DA 87 41 C3 1177
00 20 21 68 42 11 7A 42 409 GF 41 41 00 00 20 2@ @@ 333
@1 12 @@ ED B@ ED SB @C 774 22 00 00 9@ 20 @@ BC @1 250
40 24 74 42 19 3& 8B 22 549 @FE @D @1 A6 BD @1 @F @D 474
78 42 24 BO 42 19 36 BB 646 @2 BF BE @1 10 @D @@ AA 644
22 8@ 42 2A B6 42 19 36 554 24 24 24 24 25 25 25 25 356

8B 22 86 42 C? 2A @C 40 698
@1 18 @3 3E 1B ED Bl @1 539
C8 00 C2 3E @3 32 21 40 612

21 7A 42 11 BC 42 @1 Q6 460 i i s
P®@ CS ES DS ED B@ CD 12 1285 1 REM
41 E1 D1 C1 ED B@ EB 3A 1409 2 REM THESE FOUR LINES EACH
21 40 3ID 32 21 40 20 E3I 576 CONTAIN 101 CHARACTERS
16 83 21 7F 42 21 P& @@ 271 X REM PLEASE READ TEXT BEFORE
7E FE 3D 3@ @8 @89 15 2@ 573 ENTERING.
F7 21 @5 8@ C9? 346 @@ 3A SB1 4 REM
7F 42 2A 74 42 77 3A BS 749 BPG7 REM 553 5 3 5 3 9 3 3 %96 9 965 3 3 3 3 3 %
47 2A 80 42 77 3A BB 42 701 8998 REM SELF CHECKING HEX
2A B6 42 77 @1 2C @1 C9 626 LODADER
21 9@ 42 7E E& @1 77 3A 794 BTPT REM % %% %55 5 3 5 3 3 33 3 3 30 36 3 6
32 4@ ED 4B BE 42 B8 28 878 000 POKE 146510,0
P46 38 @8 CB D& 18 B4 CB 741 991@ POKE 1&6511,19
DE 18 @2 CB CE 3A 33 4@ B52 9920 POKE 146512,2
BY 28 B4 38 @8 CB EE 18 783 ?03@ FOR L=1 TO &3
@6 CB F6 18 B2 CB E6 CB 1141 904@ PRINT AT 17,4; "OK---ENTER L
76 28 @2 CB B84 CB 44 20 827 INE "j;L
OF CD &7 41 D@ 21 90 42 B&S 9050 LET X=146514+8%(L-1)
CB SE 2@ @4 CD FF 41 DD 1093 9060 GOTO 7080
21 9@ 42 CB C& CD 71 41 1@55 9@7@ PRINT AT 17,4;"HE3XE3,REDO"
D@ CD BA 41 C9 CB SE 20 1223 280 INPUT U$
@6 CB S6 20 1@ 18 B4 CB 406 9@9@ IF LEN U$<17 THEN GOTO 9@7@
46 28 1A 18 1@ @1 DF FF 718
11 9@ FF 18 146 @1 21 D@ 384 9100 LET C=0
11 @@ @1 18 @E @1 FF FF 400 911@ FOR N=@ TO 15 STEP 2
11 FF FF 18 @& @1 01 @@ 593 9120 IF U$(N+1)>"F" THEN GOTO 9@
11 21 @@ 2A 8C 42 3A 91 S@4 7@
42 77 @9 7E FE 40 3@ 11 739 913@ POKE X+N/2,1&6%CODE U$ (N+1)+
32 91 42 22 BC 42 36 BB 731 CODE U$ (N+2)-476
2 BE 42 19 22 BE 42 AF 730 9140 LET C=C+PEEK (X+N/2)
C9 2A 8C 42 36 8B 37 C? 937 915@ NEXT N
IA 90 42 21 @1 @@ CB &F 4656 9168 IF C+L<>VAL U$(17 TD ) THEN
20 @3 21 FF FF 22 7B 40 840 GOTO 9070
2A BC 42 E5 D1 @1 DF FF 12087 17@ NEXT L
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Aniversity Software

LIBRARY OF ADVANCED MATH/STAT/ECON
FORSINCLAIR ZX81 AND SPECTRUM

TAPE 1:MATRIX OPERATIONS (%), (+) £0.95
SIDE A : Inversion, multiplication, addition, subtraction, scalar multiplication and
determinants of matrices and vectors within one single program. Any output can
in turn be used as the input of the next operation without re-typing. Capacities :
16K ZX81 : 25x25, 16K Spectrum : 15x15, 48K Spectrum : 48x48

Side B: Determinants of square matrices.

TAPE 2: POLYNOMIALS (+) £8.95
SIDE A Includes quadratic eguations (as degree 2 polynomials) and Newton-
Raphson and halft-interval search methods for higher degree polynomials.
Computes the real roots with 8 digits of precision. SIDEB - Plot of palynomials in
any interval, values of real roots, extremum points

TAPE 3:INTEGRATION (+) £6.85
SIDE A: Simultaneous integration of two functions by Simpson's and trapezcidal
fules. Also computes the area enclosed between the twotunctions. SIDE B : Plot
of two tunctions in any interval. Integrated area shaded.

TAPE 4 : SUPER-REGRESSION (*) £14.95
SIDE A : A highly developed multivariate regression program with log/ In option
on each variable, allowing for exponential and geometric regressions, Displays
estimated coefficients, standard errors, t-statistics, R, corrected R?, F-statistic,
degrees of freedom, Durbin-Watson statistic. variance-covariance matrix, matrix
of correlation coefficients, INTERPOLATION and PLOT of residuals, Capacity
examples (varxobs): 16K ZXB1:2x400, 5x200, 10X100, 16K Spectrum
2X75, 5X30, 48K Spectrum : 2X1650, 5x800, 10X500. SIDE B : Plot of bivariate
regressions, slope, intercept, R°, standard deviaticn

TAPE 5: PROFESSIONAL LINEAR PROGRAMMING (*) £14.85
SIDE A: A user friendly optimisation program capable of handling all sorts of
linear programming problems (any combination of < = > constraints and x>0,
%<0, -a< X; <a sign constraints). Displays the cannonical equivalent of the
primal, values of slack variables, dual problem and ils solution. Capacity
examples (var.xcons.) : 18K ZX81 : 10x21, 15%18, 20x13, 16K Spectrum : 8x8,
48K Spectrum : 10x45, 25x35, 50x25. SIDE B: Solutions of simultaneous
equations.

TAPE 8:STATISTICS (*), (+) £14.95
SIDEA : STATISTICAL TESTS AND DISTRIBUTIONS, Chi-square, Students -, F-
Mann-Whitney U, Wilcoxon's Signed Rank tests and Chi-square, Studentst-, F-,
Binomial, Poisson and Normal distributions. Data on many samples can be
entered at once, sorted and basic slatistics displayed. Capacity examples
(samp.xobs.): 16K ZX81:1x230, 2x110, 5x45, 16K Spectrum : not available,
48K Spectrum : 2x1300, 10xX250, 20X125.

SIDE B : DESCRIPTIVE STATISTICS. Analysis of ungrouped or grouped data,
Ungrouped data sorted and grouped. Output includes mean, mean deviation,
standard error, skewness, kurtosis, moments, Pearson’s coefficiant, etc. A
comprehensive histogram with up to 30 class intervals, class frequencies,
midpoint values. Capacities : ZX81 : 450, 16K Spectrum : 200, 48K Spectrum :
2000.

TAPE 7: BIBLIOFILE £9.95
An academic indexing program to keep record of books and articles. Loading
and saving of files, printing and listing of up to 150 recordsina file, searching
for an entry and sorting records into alphabetical order. It is possible to
maodily, delete and add a record

EDUCATIONAL SERIES
INTRODUCTION TO ECONOMICS SET (48K Spectrum only) . Basic concepts
are introduced by extensive use of graphics, examples and excercises
MICROECONOMICS | (+) £0.95
SIDE A :Demand and supply analysis, demand theory, cost-benefit analysis.
SIDE B : Budget line analysis, indifference curves, decision making in a market
economy.

MICROECONOMICS 11 {+) £9.95
SIDE A : Cobb-Douglas production function, linear programming and excercises
on linear programming. SIDE B : Theory of the firm, elasticity of demand, CES
production function.

MACROECONOMICS (+) £0.95
IS/LM curves, national income determination, aggregate demand and supply
analysis, multipliers.

ECONOMIC GEOGRAPHY (+) £9.95
SIDE A: Von Thunen's model of agricultural land use. Locational rent and
principle of diminishing returns. SIDE B : Models of agricultural and urban
land use.

(*) Programs with INPUT, CHANGE,LPRINT and SAVE-DATA facilities. Spectrum
versions of tapes 4 and 6 also embody MERGE/READ DATA facilities. &
common data file can be used with these programs

(+) Recommended for “A" Level, first year university and poly students

PLEASE SEND AS SIZE S.A.E. FOR INFORMATION ON MICRODRIVE-
BASED PACKAGES.

Tapes 1-6 . €60, Introduction to economics set ; £35.

All inclusive prices for the UK. For overseas orders add 50p per casselle
Cealers enquiries walcome,

Chegques payable to: UNIVERSITY SOFTWARE, 29 St. Peters Straat,
London N1 BJP, Telephone : 01-359 0978
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SPECTRUM — ZX 8|

MASTERING

Mncmlﬂau CODE
ZX SPECTRUM

Ton Baker

4
lﬂi!a\

DELVING DEEPER INTO
YOUR 7X SPECTRUM

Make the most of your micro with
these acclaimed books from
the experts!

[ Mastering Machine Code on Your ZX

SPECTRUM

Torni Baker, 315 pages £9.495
[J Beyond Simple BASIC — Delving Deeper into

Your ZX SPECTRUM

Dilwyn Jones, 206 pages £7.95
O Programming Your ZX SPECTRUM

Tim Hartnell, Dilwyn Jones, 230 pages £6.95
(] 60 Games and Applications for the

ZX SPECTRUM

David Harwood, 90 pages F4 .95
Ll Creating Arcade Games on the ZX SPECTRUM

Daniel Haywood, 158 pages £3.95
L] Instant SPECTRUM Programming

Tim Hartnell, 126 pages, C60 cassette £4.95

[J 20 Simple Electronic Projects for the
SPECTRUM, ZX81 and Other Computers

Stephen Adams, |04 pages £6.45
[ Putting your SPECTRUM to Work
Chris Callender, 88 pages £4 95

[ SPECTRUM Machine Code made Easy

Vol. One (for beginners)

lames Walsh, 222 pages £5.95
L) SPECTRUM Machine Code made Easy

Vol. Two (advanced programmers)

Paul Holmes, 152 pages £595
L] Mastering Machine Code on your ZX81

Toni Baker, 188 pages £7.50
L] Getting Acquainted with your ZX81

Tim Hartnell, 128 pages £5.95

U The Turing Criterion — Machine Intelligent
Programs for the 16K ZX81

Harrison, Charlton, & Jones, 154 pages £525
L} 34 Amazing Games for the 1K ZX81

Alastair Gourlay, 54 pages £4 95
L] 49 Explosive Games for the ZX81

Tim Hartnell, 138 pages £5.95

I Interface Publications, Dept.zxc, 9-11 Kensington
High Street, London W8 SNP.
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16K SPECTRUM GAME

LOg HOP

Would be Lumberjack Christopher Gibbs
sent us this challenging program from
Reading Forest.

A program which is as addictive
85 this and yet written in BASIC
is a rare thing indeed,
Christopher has created a game
which is not only fast but fits in-
to 16K with room for titles as

welll As can be inferred from the
title, the game involves jumping
over logs and up through gaps to
reach the rings at the top of the
screen.

You control a running man

with keys 5 and 8 for left and
right movement and key O to
jump. If you jump and miss the
hole above you, you will be
rendered unconscious for a
short period of time and may fall
through an approaching gap in

enough to reach a good score.
Christopher says his highest
score so far is 93%, | admit to
not getting any score at all —
mind you, | wasn't feeling too
well. The score is worked out on
the time you take to reach the

rings. So for a real test of your

Three levels of difficulty are ability type in this relatively
included and a hall of famechart  short program — go on, hop to
for those who become adept it!

the level you have reached.

Program structure

30-100
200-250
300-420

1000-1080
1100-1120
8000-8110
89000-9210
9500-95656
9600-9650

Main loop

Fall down hole routine

Death routine, score assessment and hall of
fame update

Jump routine

‘Reached the rings’ routine

Presentation and instructions

Graphics

Random set up of logs

Screen set up at start of game

1 REM 3335333535353 3 5% 6%
¥Underlined characters#¥
¥are entered in #*
#*GRAPHICS mode. *

} 53339 39090363 -3 33656 9 3 K %

‘ﬁ%% 2 POKE 23658,8

3 PAPER ©@: INK 7: BORDER #: C

LS

S LET HOLE=@: LET game=8: DIM
z(12)! DIM +%{(18,3)

1& GO SUB BO@@

12 LET SCORE=1088: LET dead=g
13 LET game=1

15 LET x=19: LET y=1@

20 LET es="g"

3@ FOR m=31 TO 1 STEP -1

31 IF SCORE>{ THEN LET SCORE=
SCORE-2 :

32 IF dead>@ THEN
‘hﬁedu1: BEEF @.85,-10
Ut a5 PRINT INK 63AT S,0;a%(32-m
TO 32-m) ;AT 18,8; INK
)jbs( TO m)}AT 15,0} I B

107

LET dead=de

TO lrja%sl
Iibsim TO
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. 16K SPECTRUM GAME

NK 43jc®%{(32-m TO )jcs( TO 3Z2Z-m);
INK 7;AT 208,08jd%(m TO );d$( TO m
)

43 IF dead>? THEN GO TO 55

45 IF m/2=INT (m/2) THEN LET
.‘=n!u

46 IF m/3=INT (m/3) THEN LET
E‘$=“5"

58 PRINT INK &3AT x,yi" "je$;

53 IF m/3=INT (m/3) THEN GO T
0 57

55 IF SCREEN$ (x+1,y+1)=" " TH
EN GO SUB 28¢

57 IF dead>@ THEN GO TO 189

68 LET y=y+ (INKEY$="8")~- (INKEY
s="5")

85 IF y<@ THEN LET y=2%: PRIN
T AT x,83"

86 IF y»>29 THEN LET y=8: PRIN
T AT x,293"

$8 IF INKEY$="@" THEN GO SUB
1000

95 LET e$="R"

188 INK 7: NEXT m: GO TO 3@

28086 REM FALL

205 INK &

218 IF x=19 THEN GO TO 309

228 FOR n=x+1 TO x+5: PRINT AT
n,y+1}"H";AT n-1,y+1}* *: BEEP O
.95,28-n: NEXT n

232 LET e$="E": LET x=n-1: PRIN
T AT x,y+lie%: LET dead=D%2:

249 IF SCREENS (x+1,y+1)=" " TH
EN GO TO 218

258 RETURN

298 REM DEATH

388 PRINT AT 19,y+1§"H": PAUSE
2: PRINT AT 20,yv+1§"H"JAT 19,v+1
I‘ "

305 BEEP £.1,0

310 PRINT AT 20, y+14" *

‘320 FOR nwy+1 TO 3@: PRINT INK

S§AT 21,n}"E") INK &) "E": BEEP
8.05,38-n: NEXT n: PRINT INK 5}

BRIGHT 1JAT 21,31§"F"

321 FOR n=1 TO 18: NEXT n: LET
SCORE=9: GO TO 338

325 LET SCORE~INT (188% (SCORE/1
2008))

338 PRINT AT 2,18)" ")
AT 3,18)" “JAT 4,19}

"JAT 3,10) "SCORE="} SCORE
;ux-

34@ PRINT AT 17,35 FLASH 1} "PRE
§S ENTER TO CONTINUE®": IF CODE I
NKEY®<)>13 THEN GO TO 348
345 CLS

356 FOR n=1 TO 18: IF SCORE>z(n

) THEN GO TO 498@

368 NEXT n

37@ PRINT AT ©,5)"TODAYS GREATE
ST"! FOR n=1 TO 9: PRINT AT n*%2,
SIn)"="1" "s4E(n)F" ... "1Z(N)E
NEXT n: FRINT AT 28,51181"= "j{%
(12))1" ... "p1z(1@)

380 GO TO 9515

498 FOR m=18 TO n+l STEP -1: LE
T zim)=z(m=1): LET f%(m)=Ff&(m-1)

NEXT m: LET z(n)=SCORE

419 IMNPUT "EMTER YOUR INITIALS
(MAX 3) "jg®%: IF LEN g%>3 THEN
GO TO 414:

428 LET f®(n)l=g%: GO TO 378
1688 REM JUMP
1885 INK_ &
18087 IF x=4. AND vy+1l=po THEN GO
TO 1180 .
1218 IF SCREEN® (x-4,y+1)="@Q" TH
EM LET dead=D#2Z: GO TO 125@2
1928 PRINT AT x,y1" & ": BEEFP 0.
1,19: FOR*n=x-1 TO %x-5 STEP -1:
PRINT AT n,¥+1J"B"JAT n+l,y+1§"
": BEEP 8.85,28-n! MEXT n
1825 LET =x=n+l
1838 RETURMN
1958 PRINT AT x,y+1)"E": PAUSE 2
! FOR n=x-1 TO x-3 STEF -1!: PRIN
T AT n,»+11"D"JAT n+l,y+1}" ": B
EEF .85,28-n: NEXT n
1855 PRINT INK 7J1AT n+l,,+L13"D"
1049 BEEF 9.1,18
1878 FOR k=n+2 TO x: PRINMNT AT k,
wtl)"H"JAT k-1,¥+13" ": BEEP 9.8
5,28-k: MNEXT k
1872 PRINT INK &3AT K=1,Y+Ll;"E"
1875 LET e®%="E"
1988 RETURN
1160 REM FINISH
1118 PRINT AT x,y+11"C": PAUSE 2
: FOR n=x~-1 TO x-3 STEP -1: FRIN
T AT n,y+1]"R"JAT n+l,y+1})" "! B
EEP 8.85,28-n! NEXT n
1115 PRINT AT &,PO)"I"JAT 1,PO;"
J"! FOR N=1 TO 1&: BEEP @#.1,N:!: N
EXT N: FOR N=28 TO & STEP -2! BE
EP #.1,N:! NEXT N
1128 GO TO 325
B@18 LET mEe="gQ
DD D"
B12 LET n%="@© 20 e [
© 00 @
8214 LET o®%="@®
® 9 O9"
8216 LET p®="@
[ S
BA17 LET g="@00 00 90 ®@ @
e e -~

000 OO 0

Q000 00 90

0O 9 99
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16K SPECTRUM GAME

BEZ28 FOR m=27 TO 2 STEP -1

8025 BEEF #.81,m

B839 PRINT INK 1JAT 4, mijm&({ TO

28-m)j INK Z1AT 3,min%( TO 28-m)

i INK 3)AT &, mjo%( TO 28-m)j INK
4;AT Z,mijps( TO 28-m)j INK SjAT
B,mig®e{ TO 28-m)

B@48d PAUSE 2: NEXT m

B245 FOR j=1 TO 3

B@S® FOR n=1 TO &: INK n: PRINT

AT 4,2I1m&]AT 5,2)n®}AT &,2)10%)AT
7:2ipsi AT B,2ig%

BPSS BEEF 9.801,n+18+(j%2):! NEXT

n

B@S& NEXT

8068 PRINT AT 12,63 INK 7j BRIGH

T 13"BY C.M.GIBBS 1983"

BO078 FAUSE 100

8@8g@ CLS

809g REM RULES

8188 PRINT AT 2,23 INK 7§ BRIGHT
1i"5: LEFP™~AT 4,2j"8:! RIGHT"j;A

T 7,2§"@: JUMP";AT 12,8 "DODGE T

HE GAPS, REACH THE RINGS "j;'"j;"
AMD DON'T GET KNOCKED OuUuT "

8118 PRINT FLASH 1;AT 21,3} "WAI

T DONE MOMENT PLEASE"

?@8@d REM GRAPHICS

818 FOR n=@ TO 7: READ a! POKE

USR "a"+n,a: NEXT n

Y020 DATA 28,28,8,63,49,14,82,35

8380 FOR n=8 TO 7: READ a: FOKE

USR "b"+n,a: NEXT n

9948 DATA 28,28,9,254,29,232,136

;12

@58 FOR n=8 TO 7: READ a: POKE

USR "c"+n,ai: NEXT n

968 DATA &B,18é,18B5,82,60,199,6
6,36

878 FOR n=P TO 7! READ a:! POKE

USR "d"+n,a: NEXT n

¥d8@ DATA 28,28,8,62,85,85,20,11
g

%8 FOR n=8 TO 7! READ a: POKE

USR "e"+n,a: NEXT n

9198 DATA P,6,2,18,18,218,222,25

4

118 FOR n=g TO 7: READ a: POKE
USR "+"+n,a: NEXT n

9115 DATA ©,0,0,12,24,408,1%96,3
9128 FOR n=@ TO 7: READ a: POKE
USR "g"+n,a: NEXT n

9130 DATA &6,66,66,66,231,165,23
1,0

2148 FOR n=@-TO 7: READ a: POKE
USR "H"+n,ai! NEXT n

7158 DATA 195,36,24,1446,254,16,5
6,56

ZX COMPUTING OCTOBER/NOVEMBER 1984

%168 FOR n=@ TO 7: READ a: POKE

USR "I"+n,a: NEXT n

9178 DATA 66,66,66,66,231,231,23

1,13@

9188 FOR n=@ TO 7: READ a: POKE

USR "J"+n,a: NEXT n

9199 DATA 186é,186,254,16,56,68,6

8,198

9280 FOR n=@ TO 7: READ a: POKE

USR "K"+n,a: NEXT n

9210 DATA 28,28,255,8,15,241,0,0

9508 REM STRINGS

$510 DIM a%(31): DIM b®(31): DIM
cH(31): DIM d®(31)

9515 IF game=1 THEN LET b=1+INT
(RND#3): GO TO 9520

$517 FOR b=1 TO 3

9520 FOR n=1 TO 31

9538 LET r=INT (RND%6)

9549 IF r=2 THEN LET HOLE=1: GO
TO 9548

9545 IF b=1 THEN LET a%(n)="@":
GO TO 9551

9544 IF b=2 THEN LET b%(n)="@":
GO TO 9551

9547 IF b=3 THEN LET cS(n)="@":
GO TO 9551

5548 IF b=1 THEN LET a®(n)=" "

9549 IF b=2 THEN LET b%(n)=" "

9558 IF b=3 THEN LET c%(n)=" *

9551 NEXT n

9552 IF HOLE=8 THEN LET A®(1)="
": LET B$(1)=" *: LET C®(l)=" =

9553 LET HOLE=@

555 IF game=1 THEN CLS : GO TO
S600

95468 NEXT b

P565 LET d$="0 OOEOOOEE

DOEOOEEE0DOHREO"

9578 PRINT AT 21,33 FLASH ©;"
PRESS ANY KEY ": PAUSE @

9575 CLS

9602 LET Z$="E": FOR M=31 TO 1 S

TEP -1

?618 PRINT INK &3AT S,Mja%( TO

32-M)3AT 18,8; INK 3jb%(m TO )jA

T 15,M; INK 4jc$( TO 32-M)}j INK

7;AT 20,8;d$(m TO )

9615 PRINT INK SjAT 21,9)Z%

9616 LET Z$=Z&%+"E"

9628 NEXT M

94625 PRINT AT 19,11;"D"

9638 LET po=2+INT (RND%¥27): PRIN

T AT @,poi 'INK &; BRIGHT 1j"G"

9648 INPUT "ENTER DIFFICULTY (1

/2/3) "D

9645 IF d<>INT d OR d<1 OR d>3 T

HEN GO TO 9649

9658 GO TO 12
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The Sinclair
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( Please send me the following books.
I enclose atotal of £

—] Explorin theSmcialr OL An]mrodhcuontﬂ
SuperBASIC — Andrew Nelson, ISBN O
] 49 Exploswe Games for your Z){ Spettrum —
1 Hartnell, ISBN | 53 53 § £4.85
Delvmg Deeper into yc-u.r V]C 20 -
iulip Campbell, [SBN 090756362 7 £4.95
0 Creaung Ps.dventure Games on your Dragon 32 -
Clive Gifford, [SBN 0907563 570 £4.95
O D}rnarmc Games for your VIC 20 — Mathew Boek
ISEN 0907563 34 | £4.95
O Creaung Adventure Programs on your Computer —
Andrew Nelson, ISBN 0907563 36 8 £4.95
O Puttwg yuur VIC 20 te Wo:k — Tom I
ISEN 0907563 46 5 £4.95
[ The Easy Way to ngram yo ur New Computer —
I''m Hartnell, ISBN 0 807563 6( £3.95
O Creanng Adven tures on your ZK Spectrurn
Peter Shan ymes Mortls ISBN 0 907¢
Practlcai Uses for the Mlc*ocompu.er in Lhe
" Home — David Hole, ISBN 0 507563 59 7 £4.95
a Mastenng Machine Code on your Cammodore 64

I
I
I
|
|
I
I
I
|
I
|
I
— Mark Greenshields, [SBN 09078 ‘“:-I 9 4 £7.95 I
I
I
I
I
I
|
I
I
I
I
I

1848  £4.95

Exploring the Sinclair QL —
An Introduction to SuperBASIC

Andrew Nelson, £4.95

The QL has a rich, new programming vocabulary
and this great book gives you the chance to master
the host of new words Sinclair has added. Sure
you can use the QL more or less just like a
Spectrum, but if you do, you are missing the
extracrdinary power which lies behind the radical
concepts of SuperBASIC. Command by command,
statement by statement, Andrew Nelson takes you
through the richness of QL SuperBASIC in
Exploring the Sinclair QL — An Introduction to
SLJJL.-P*I:‘ASIC Just £4 95 and available from most
book and computer shops. In case of difficulty, you
can order it directly from i*]I&:‘-rf:u:e Publications,
using the coupon below. (Trade only: Interface
Publications are distributed exclusively 1n the UK
and Eire by W H S Distributors. Export

orders handled by Interface Publications.)

589 £4.95

I

I

i

.

|

I

|

I

I

|

|

l | Malclng \he Most of your T189/4A — Scott Vincent

I ISEN 0 907563 66 X £4.95
[] Dynamzc Games for your Electmn -

| Neal Cavahier-Smith, [SBN 53 6T 8 £4.95

] The 3- D Amma!ed Apple — P 1l Cohen

| ISEN 0907563 78 3 £4.95

] The An‘orslrucmred Programming — Peter Juli

| ISBN 090756379 1 £5.95

I

I

1R

I

I

l

I

-

| Dynamc Games for ','ourTRS 80 — Gail Duns &
Tim Hartnell, ISBN 0 907563 63 5 £3.95

MName
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Interface Publications, Department QZX,
9-11 Kensington High Street, London W8 SNP.
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SPECTRUM MUSIC s o

Budding Beethovens begin here with Lancastrian
J W Casson’'s 16K computer composer program.

PAthough limited, this program
will provide plenty of scope for
geative musicians to write and
glay melodies of the kind usually
glayed on flute, tin whistle etc.

The two biggest limitations are:

1. You can only play one note at
atime and

1. You cannot play slurred notes
{due to the first limitation)

Perthaps readers with sound
boxes and 48K machines can
#lapt the program to overcome
hese problems. However, the
main purpose of the program is
Lo allow musical input into any
[Spectrum using standard
musical notation.

Operation

# KEY — To tell the computer
which note to play — sharp or
fat. The computer will first ask

""Sharps 7'’ and expect to enter,
one by one, the letters of the
notes to be played sharp or, if
none, just press ENTER.

Next the computer will ask
“Flats 7'’ and expect the letters
of the notes which it must play
flat, again press ENTER if there
are none,
® TIME SIGNATURE — To tell
the computer how many beats
there are in a bar.

When playing the tune the
first note in each bar is played
slightly longer than it's written
value to emphasise the note.
After the key inputs have been
completed the computer will
prompt ""Time as a fraction''.
Enter the required time, 3/4 fora
waltz, 3/B for a jig, 4/4 for com-
mon time etc. The screen should
now look like fig. 1.
® CHARACTERSELECT — The
musical characters of the tune
can now be entered, the options
are:

REST

FLAT NOTE
NOTE

SHARP NOTE

— a period of silence

— anote 1 semitone below key note
— a note played as written in the key
— anote 1 semitone above key note

CHARACTER FLAGS
A

CHARACTER

;’““ NUMBER:
0<N< 101

FLAT | NOTE | SHARP | REST [NOTE 1

E =

1>SEMIBREVE

24 MINIM

3| CROTCHET

4| QUAVER

§| SEMIQUAVER

| PITCH CURSOR ONLY
<, <t—1— APPEARS IN 'SET PITCH"
MODE FOR NOTES

I
OURATION CURSOR

DISPLAY ONCE DETAILS OF KEY
AND TIME SIGNATURE ENTERED

Normally the NOTE flag will
flash.

All the options can only be
selected from the NOTE made,
to select REST hold Runtil the in-
dicator flashes, to get back to
NOTE mode from REST hold key
N.

To select SHARP or FLAT
hold down S or F as required, to
canncel these hold down the op-
posite key to the option in force,
ie. if in sharp mode hold key F to
cancel.
® DURATION is selected by
moving the duration cursor by
using the 6 and 7 keys tomove it
up and down the menu. When
the correct duration has been
chosen press enter. If the

I COMPUTING OCTOBER/NOVEMBER 1984
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character is a REST then it will
be drawn and the computer
returns to character select
mode.

® PITCH selection — a cursor
will now appear by the side of
the stave and this can be moved
up and down again by using the
6 and 7 keys until you reach the
position you require. When you
press ENTER the correct note
will be drawn in position on the
stave and the computer will
return to character select mode.

While in the character select
mode you also have the follow-
ing options:

“P"" Play tune from start to
finish.

“K 4 number” List from
note of the number given to
finish

CAPS + "'0" Delete the last
note entered.

When in PITCH select you
can press ‘D' to return to
character select mode.

Entering the
program

The machine code to scroll the
stave left must be entered first,
this is held in a line 1 REM and
the REM must be followed by 32
characters. Enter the short scroll
left program and RUN it. To
check that it works type PRINT
AT9,10;ABC"":FORiIi=1109:
RANDOMIZE USR sc: NEXT i
and press ENTER, the letters
ABC should appear and move to
the left. If all is OK then delete
one by one lines 2, 9900,
9910, and 9920 — DO NOT
REMOVWE LINE 1 ! If it doesn't
work check the program
especially the DATA and re-run
and check.

fa MNow enter the main listing

and let loose your
musical talent.
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| SPECTRUM MUSIC |

Program notes 133 DEF FN B(T)=2/2~T
135 RESTORE
1 Ufi;t_'machina code routirga to scroll the centre 148 FOR N=1 TO 19: READ C
of the screen (lines 8u-15) left =
2-160 Initialise variables, set Caps Lock on. 138 LET N(N)=C
300-370 Character input loop 1&g NEXT N
gggggg gumsdmnhﬁﬁkwp (ex 178 DATA -5,-3,-1,9,2,4,5,7,9,1

- raw note, scroll screen le
1000-1230 Input sharps, flat and time sig. 1,12,14,16,17,19,21,23,24,26
1600-1509 Draw start of stave & treble clef 188 LET C=1: LET OC=C: LET OPC=
;510-153{1} Draw lines of stave 1! LET PC=0PC

010-25 Compile tune into beeps and pauses
2500-2630  Play tune 196 GO SUB 1900
3000-3099 Coordinates for drawing rests, notes, bar lines 301 LET R=@: LET E=L
etc. 318 PRINT H@;AT 1 R | Semib

4000-4060 Draw Rest, scroll left 4 Al S Ak 5

8500-9000 Coordinates listing of tune e = Anim

9000-9560 Draw note/rest subroutines 3 Crotch
et 4 @uaver

Variables : T LY
aver

Tim — No. of whole notes in a bar 320 PRINT W@;AT C,0;">": OVER @

Bﬁ:l- - go, of whole notes currently in the bar 321 BRIGHT 1! PRINT AT 3,8; FLA

T(4,100) — Contains tune data as follows: "ELAT " & "

T(1,100) — Note or rest type and ST FIIFL H_i RESEH T?T Rl NGT?

T(2,100) — Pitch of note — both as entered by the operator i FLASH 53" SHARP "; FLASH R}

T(3,100) — Actual note or rest length and REST "i FLASH @3 ":NOTE "j;L: BRI

Lﬁjgm — Sctual pitch of note — both as compiled GHT @

.19) — Data to convert number to beep statement = iz
S$(100) — Control characters — Sharps, flats and barlines S22 LET F=(NOT R) AND ((INKEY®=
R — Rest binary variable "F" AND S5=@) OR ((F AND INKEY®<>
S — Sharp binary variable "S$"))) : LET S=NOT R AND ({((INKE
F — Flat binary variable el .

L — Points to current character Y$="S" AND F=@) OR (S AND INKEY$
G — Cursor variable 3 {>"F")))

FNI — Converts INKEYS to var. C 338 IF INKEY$=CHR$ 13 AND BA+FN
FNB — Converts note type to duration of beep ’ .
FNP — Converts T(2,L) to screen coordinate BI(C)<(=TIM THEN LET T(1,L)=C: B

EEP .1,-3@: LET BA=BA+FN BI(C): L
ET S$(L)=CHRS$ ((128%(BA=TIM))):

Scroll eft Program LET BA=BA%(BACTIM): GO TO 400+36
1 REM 4 vinnvnnnnnn € N S FO¥R
e e 331 IF INKEY$="K" THEN INPUT "
2 LET sc=PEEK 23635+25&%PEEK LIST "jNL: LET L=NL: LET E=100:
234636+5 GO SUB 85@@: GO TO 308
9908 FOR n=@ TO 3@ 332 IF INKEY$=CHR$ 12 THEN LET
9910 READ byte: POKE sc+n,byte: L=L-1: LET BA=BA-FN B((T(1,L))~-
NEXT n 1@#(T(1,L)>1@)): LET BA=BA+TIM¥*(
9928 DATA 1,9,8,17,0,72,33,1,72, BA<@): BEEP .1,-3@: LET T(1,L)=p
237,176,6,64,62,0,17,32,0,33,31, : LET Ss(L)="": GO TO 329
72,119,237,98,16,251, 201 333 IF INKEY$="P" THEN GO SUB
2008: GO TO 390
MINSTREL listing 334 LET R=((INKEY$="R") AND (R=
2>POKE 236%58,8::INK 8:PAPER 7 @)) OR (R=1) AND (INKEY$<{>"N")
!BRIGHT @:CLS :DIM S$%(1088):LET S 348 LET C=FN I(C,1,%): IF 0OC<>
=@:LET F=0 C THEN BEEF .09,-30: PRINT #HO}A
3 POKE 23676,255 T OC,9®; OVER 1;">": LET OC=C
13 DEF FN I(C,L,H)=C+ (INKEYS=" 37¢ GO TO 320
") ¥ (CCH) - (INKEY$="7")%(C>L) 481 OVER 1
25 DEF FN P(X)=S@+2%X 492 LET S%(L)=CHR% (CODE S$I(L)+
32 LET SC=PEEK 23435+2S&%PEEK SAXS+S1EF)
23636+ 41¢ PLOT 259,88-PC¥2: DRAW -2,2
168 DIM N(19) : DRAW 2,2
119 DIM T(4,180): LET L=1 420 LET PC=FN I(PC,1,1%)
130 GO SUB 15g@¢@ 425 IF INKEY$=CHR$ 13 THEN GO
131 LET R=g TO 479
132 LET BA=8 438 IF OPC<{»*PC THEN BEEFP . 835, -
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| SPECTRUM MUSIC |

Jg: OVER 1: PLOT 258,88-0FC#2: D
RAW -2,2:!: DRAW 2,2! LET OPC=PC:
GO TO 419

435 IF INKEY®="D" THEMN PLOT 25
#,88-2%¥PC: LET BA=BA-FN BI(T(1,L)
): LET BA=BA+TIM¥(BA{S): DRAW -2
y2: DRAW 2,2: GO TO 388

448 GO TO 428

478 PLOT 25¢,88-PC*2: DRAW -2,2

DRAW 2,2: LET T(2,L)}=28-PC

489 OVER @: GO SUR 1518: REM DR
AW STAVE .

498 RANDOMIZE USR SC

S@@ LET LI=L: GO SUB 30908

S55@ LET L=L+1: GO TO Tege

1818 INPUT "SHARPS 7" LINE 1%
1829 IF Is="" THEN GO TO 110808
1830 LET S=(CODE I$)-&3

1345 IF I$="G" THEM LET N{(1)=N(
1)+1

1868 FOR M=1 TO 19

1078 IF (M=S) OR (M=5+7) OR (M=S
+14) THEN LET Ni(M)=N({M)+1

1875 NEXT M

1899 GO TO 1918

1168 REM INPUT FLATS

1118 INPUT "FLATS ?"j LINE I%
1115 IF Is="" THEN GO TO 1205
113@ LET S=(CODE I%)-63

1158 IF I$="G" THEN LET N(l)=NI(
1)=1

1168 FOR M=1 TO 19

117@ IF (M=S) OR (M=5+7) OR (M=5
+14) THEMN LET N(M)=N(M)-1

1188 NEXT M

1198 GO TO 11@0

1218 IMFUT "Time as a fraction *
itim

1220 LET S5=0

127¢ RETURHM

150@ REM 15T STAVE

1581 GO SUPR 151! OVER ©: DRAW -
8,08: DRAW O0,-15&

1502 RAMDOMIZE USR SC: GO SUB 15
1a

15¢3 PLOT 238,58 DRAW 4,9,FPI: D
RAW &,27: DRAW 2,4,P1/12! DRAW Z
s -94,-P1/1@: DRAW -4,-7: DRAW &, -
15,PI/1.2: DRAW 1,12,F1: FOR R=8
TO 2* GO 3UB 151@: RAMDOMIZE US
R SC: MNEXT R

1507 GO SUB 1510: RETURM

1516 FOR M=&@ TO 4

1520 PLOT 239,42+4%N

1536 DRAW 8,8

1548 MEXT N

1541 RETURN

2018 INPUT "TIME FOR MIMIM "7
2828 FOR N=1 TO L-1
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2A24 IF Ti(1,N)=@ THEN LET L=N:

G0 TO 25082

2025 IF T(1,N)>1@ THEN LET Tt(3,

N)=1@@/2"((T(1,N)-1@)): GD TO 20
50

2938 LET T(3,N)=T#2/(2~(T(1,N)))
+T/28% ( (SS(N-(MN>1)) (CHRS$ 122))

20408 LET T(4,N)=N(T(2,N))+ (5% (N)
="2" O SEIN)="TIM ")-(SEI(N)="3"
OR S&(N)="COS *)

205@ NEMT N

2499 PRINT M@ "TUNE COMPILED PRE
83 AMY KEY": PAUSE 0

2S@@ FOR M=1 TO L

2519 IF Ti(1,N)<1@ THEN BEEP T(3
JNY,TC4,N): NEXT N

2511 PAUSE (TI(3,N)+1)

2520 MEXT N

2528 RETURNM

16e1 LET 5=0: LET F=8

I¢19 GO0 SUB 15180

=315 LET R=0: IF T(1,L)>18 THEN
LET R=1: LET T(1,L)=T(1,L)-1@
3817 IF S$(L)="2" DR S$(L)="SIN
" THEN PRINT AT 15-(T(2,L)/4),2
8;"W": LET S=1

I@18 IF Ss(L)="3" OR Ssi{L)="C0S
" THEN PRINT AT 15-(T(2,L)/4),2
8;"t": LET F=1

3620 GO SUB S000+1@0%T(1,L) +SO%P
X638 REM NOTE ABOVE OR BELOW STA
VE

3939 IF R THEN GO TO 3289

324¢ IF T(2,L)>15 THEN PLOT 235
,82: DRAW 2,0

09S¢ IF T(2,L)>17 THEN PLOT 235
,86: DRAW 8,0

3268 IF T(2,L)<S THEN PLOT 235,
58: DRAW 8,8

3972 IF T(2,L)<3 THEN PLOT 235,
S4: DRAW 8,4

I@8¢ RANDOMIZE USR SC

3099 FOR J=5+(S$(L+1)="3" OR S
(L+1)="SIN " OR S$(L+1)="2" OR S

$(L+1)="C0OS ") TO T(1,L) STEP -1
: GO SUR 1518: RANDOMIZE USR SC:
NEXT J

3991 IF CODE S$(L)>=128 THEN PL
OT 24@,62: DRAW @,14: GO SUB 151
@: RANDOMIZE USR SC

3992 IF R THEN LET T(1,L)=T(1,L
)+18: LET R=9

X999 RETURN

4938 LET T(1,L)=T(1,L)+10

4939 GO SUB 3909

4848 LET L=L+1

4g68 GO TO 399

8921: IF T(2,L)>18 THEN PLOT 23
5,98: DRAW B,0
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SPECTRUM MUSIC

8508 REM LISTN,E S,0: DRAW 8,-1: DRAW -5,8: RETU
8518 RANDOMIZE USR SC: GO SUB 15 RN :
@8: REM TRERLE CLEF 318 LET Y=FN P(T(2,L))
8528 FOR X=8 TO 1@ 9320 FOR D=8 TD 2 STEP .5
8535 LET L=X+NL $330 CIRCLE 239,Y,D
8537 IF T(1,L)=0 OR L)>E THEN RE 9348 NEXT D
TURN ©34% PLOT 241,Y: DRAW @,11: RETU
8540 GO SUB 3000 RN
8576 NEXT X 9340 PLOT 245,6&: DRAW &,4: DRAW
8588 IF LCE THEN LET NL=NL+X: P 2,8: DRAW -1,3: RETURN
RINT AT @,0;"Scroll?": PAUSE &: 240@ REM @UAVER
PRINT AT ©,0;; OVER ;" 9416 LET ¥=FN P(T(2,L))

": GO TO 8528 242@ FOR D=@ TO 2 STEP .S
8592 PRINT BA: PAUSE ©: RETURN 9438 CIRCLE 239,Y,D
9191 OVER @ ' 9448 NEXT D
918% LET Y=FN P(T(2,L)) 449 PLOT 241,Y: DRAW @,11: DRAW
9118 CIRCLE 239,Y,2 3,-2: DRAW -3,1: RETURN
2142 RETURN 24468 PLOT 245,78: DRAW 4,1 DRAW
9168 PLOT 24S,7@: DRAW 9,-2: DRA -2,-6: RETURN :
W S,0: DRAW &,1: DRAW -5,8: RETU 9518 GO SUBR 5400
RN : 9528 DRAW @,-3: DRAW 4,-1: DRAW
9218 GO SUB 9180 -4,1
9228 PLOT 241,Y 9538 RETURN
9238 DRAW &, 11 9560 PLOT 245,70: DRAW 4,1: DRAW
92408 RETURM @,-2: DRAW 3,1: DRAW -3,1: DRAW
9268 PLOT 245,71: DRAW @, 1: DRAW -2,-6! RETURN

SINCLAIR CLINIC

COMPLETE REPAIR SERVICE

For advice and help ring or visit us at our Microcomputer centre. Contact: JOHN WOOD

HARDWARE

* Spectrum 48K * MONITORS Microvitec to Spectrum
* SOFTWARE Prob.the largestselec.inLancs.  » BOOKS 100 Titles
* UPGRADES Memory issue 2 and 3 * JOYSTICKS Kempston - Sureshot
» KEYBOARDS DKtronics fitted from £35.00 * MODEMS Prism VTX5000
* MICRODRIVES + Interface || + PRINTERS Alphacom
* BLANK TAPE Ci10 - C15 - G20 * RD Digital Tracer
JUST A PHONE CALL AWAY

For sales, service and repairs. All postal charges at cost.

P. V. TUBES Telephone:

Dept ZX, 104 Abbey Street,
Accrington, Lancs BB5 1EE.

Telex: 635562 Griffin for PV

ACORN — BBC — SANYO — COMMODORE — Authorised Dealers

(0254) 36521
(0254) 32611

ZX COMPUTING OCTOBER/NOVEMBER 138




USA NEWS
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Welcome to the first of my
sports from the United States.
(s you may know, Sinclair
msearch was distributed here
under the Timex /Sinclair name.
Unfortunately, in February
1984, Timex left the home
tomputer market, leaving
thousands of us high and dry,
without support. Following
Timex's pullout, the major
source of information for
Sinclair computerists in the
US&, Sync magazine, ceased
ublication.
An American history of Sinclair
tomputers is in order here.

The original Sinclair entry is

familiar to you, the ZX-80. Sold
gnly by mail-order through
Sinclair Research Ltd., U.S.A., it
did not make a big splash, but
was truly a wonder for those
who were handy with a solder-
ng iron.
| The introduction of the
%-81 followed in 1982, and it
| was here that | became aware of
 Sinclair. For $99.95, you could
thave a fully assembled com-
puter! If you were the do-it-
Ljourself type, you could get the
kit for $79.95. Playing on the
afe side, | ordered the assembl-
LedversioninJuly of 1982 . From
that point | was hooked.
In the fall, Sinclairannounced
that Timex, who had been
manufacturing the ZX-81, had
teen licenced to distribute it in
North America under the name
Timex /Sinclair 1000. It was
identical to its European
gounterpart in all ways but one.
For the same $99 .95 list price,
fwould contain 2K RAM.

All Sinclair compatible soft-
ware and peripherals would
work with the T/S 1000.
However, the ZX printer which
sinclair had developed could not
pass the requirements of the
federal Communications Com-
mission (it put off radio signals
which caused radio and TV in-
terference), so Timex con-
fracted Alphacom to produce a
pinter which would be small,
tompatible, and the same price
8 the announced ZX printer.
The result was a slightly larger,
geparately powered unit — the
15 2040 printer, Most impor-
int however, is the fact that it
prints black on white thermal
paper, as opposed to the silver
paper used on the ZX printer,
flso, the T/S 2040 is much

latest USA developments.

faster, and quieter. (No longer
do | have to hide in the other
room if | need a print-out.) You
canalsoget paper that produces
blue writing, but that is harder to
read, and does not reproduce
well.

Iinadequate
Promotion

Unfortunately, Timex, so good
at mass marketing its watches,
went into hibernation, and the
praduct fell victim to Timex's
failure to promote it properly.
While Commodore was touting
its new C64, Timex placed very
few printed advertisements and
only two T.V. commercials.
Nowhere was expandability
mentioned, even though a
number of 64K add-ons were
available, as well as Timex's
own T/S 1016 16K unit. Even
Timex's T.V, spot said that you
should get a Timex before you
spend a great deal of money ona

“real’" computer!
About this time Sinclair in the
U.K. annocunced the ZX-

Spectrum. We could hardly wait
for Timex to come out with the
T/S2000. It was finally shown,
looking identical to your now
familiar Spectrum. Timex decid-
ed, however, to improve upon
the Spectrum, and delayed the
format introduction. Now
scheduled to be the T/S 2016
(16K), and T/S 2048 (4BK),
they had been updated, and
redesigned. The case was now a
silver rectangle with a hinged
compartment, housing a slot in
which to insert the solid state
software (Command Car-
tridges) to be developed. The
“*chicklet”” type of keyboard
found on the Spectrum was
replaced by the soft-touch, full-
size keyboard similar to that of
the Brother EP-20 personal
printer, Yet, the introduction
was further delayed as more im-
provements were made.
Features such as four display
modes, ON ERR statements,
SOUND (in addition to BEEP)
commands to utilize the four
channel synthesizer, joystick
capacity, bank switching, and
an improved LOADing system
were added. Now the newly
dubbed T/S 2068 had a 16K
ROM (differing somewhat from

the Spectrum’s) an additional
8K {bank switched automatical-
ly) to handle the cassette inter-
face, as well as 48K RAM. (The
16K RAM wversion had been
scrapped). The suggested retail
price for this was $199.95.

Other
Improvements

Also at the same time, Timex
was updatingthe T/S1000 into
what became the T/S 1500.
The 2 K RAM was replaced with
16K built in. The membrane
keyboard was replaced by the
keyboard now found on the
Spectrum. All this for$79 .95,

After lengthy delays, Oc-
tober 1984 saw these com-
puters become available — bare-
ly. Although | live in New York
City, | had to travel to Boston to
attend the first, and only Timex
show sponsored by the Boston
Computer Society, to get my
computer. At that time both
Maggy Bruzelius, of Sinclair,
USA, and Dan Ross, Vice Presi-
dent of Timex Computer Cor-
poration, stated that Timex was
to take an aggressive stance,
and fully support consumers and
third party suppliers. Also
shown but not yet available,
were the Timex modem, pro-
gram recorder, joysticks, a
Spectrum emulator, and the
long anticipated micro-drive. A
full size, letter quality printer
was alsointheworks. However,
the support was nobetter for the
T/S 2068, or the T/S 1500,
than it was for the 1000, so as
the reviews were appearing in
the U.S. computer magazines
(all agreed that this was a
superior computer), Timex was
announcing its exit from the
computer market.

Now all the peripherals that
we looked forward to were not
going to be marketed — at least
not by Timex. Sinclair said that it
had no intention of marketing
any of the Timex line, although
they were getting ready to in-
troduce the QL here. The sup-
port you in the rest of the world
get from Sinclair, we never
received from Timex. However,
in the months following.the pull-
out, many of the peripherals an-
nounced by Timex, have indeed
become available.
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Mark Fendrick is a res
TS fanatic who will be keeping us informed of the

pected American

T/S 2068/
Spectrum
Compatibility

Much of the Spectrum software
may be compatible with the T/S
2068, but there are a few pro-
blems. Due to the reorganization
of the ROM, machine code soft-
ware will rarely, if ever, work on
the T/S 2068. All basic pro-
grams written for the Spectrum
will work on the T/S 2068, but
there are occasional problems
LOADing them from Spectrum
tapes. ZX-B1 software is,
however, compatible with both
the T/S1000, and T/S1500. 1
will be investigating software,
and will report to the U.S.
owners on what is immediately
compatible, so here is a chance
for you U.K. suppliers to get a
foothold into the U.S. If you
could forward me a copy of your
catalogue, indicating which pro-
grams are in BASIC, (along with
instructions on how to order
from North Americal, | will com-
pile a list of products. (Iif you
desire to send a test/review
copy, | can report on those that |
know for a fact work).

| have been informed that
both Scrabble and Horace and
the Spiders have been tested by
Timex, and are known to be
compatible. Horace and the
Spiders is available in the U.S.,
but Scrabble is not. When | tried
to order from Sinclair in the U.K.
| was told that it could not be
sent due to distribution
agreements with Timex, and |
should contact Timex for
availability. Come now, Timex
negated those agreements, and
is importing no software. Please
reconsider your position, and
allow North American Sinclair
owners to order those titles
which are known to work on the
TS5/2068.

Right now ZX Computing is
the best resource all Sinclair and
Timex owners have, and | thank
Ray Elder for thinking of us. |
look forward to hearing from
you from both sides of the Atlan-
tic. Write to me at: Post Office
Box 2392, Secaucus, NJ
07094-0992 U.S.A.

For those of youwhoare con-
nected to THE SOURCE, my ID #
is BCAGB32.

Mark Fendrick
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Shiva titles are available from lLarge brancher of Booti, Menzieid, W. H. Smith
and bookshops, computer shops and department sfores. In case af difffcuity,
please write to: SHIVA PUBLISHING LTD, FREEFOST, &4 Welth Row, Nantwich,
Cheshire CWE SBR. Telephone orders welcome: 0270 28272 (24 hei'T dayi]
Telex: 367258 (GASEQPF)
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DUCKWORTH
HOME COMPUTING

THE ADVENTURER'S COMPANION
Mike and Peter Gerrard
How do | survive the pale bulbous eyes? How do I get past the troll? Where is
the Pirate's Chest? How do [ escape the Goblin's Dungean?

In response 1o these and hundreds of other questions sent in to magazines by
frustrated adventurers, here is a complete guide to playing four of the most
popular adventures on home micros today: The Hobbit, Colossal Cave
Adventure, Adventureland and Pirate Adventure. The book provides a
solution to every problem you will meet, and is designed to enable you to
look up the answer without giving away anything of the rest of the adventure.
It also includes complete maps for all four adventures. £3.95

THE ADVENTURER'S NOTEBOOK
Mike Gerrard

This book is for both beginners and reqular adventure players. It explains
what an advennhire game is, gives a history of adventure games, includes hints
on how to play games more successfully and a list of recommeanded adven-
tures, The main part of the book consists of a series of maps with space for
your notes on verbs, nouns, locations, how (o pass obstacles - everything the
keen adventurer needs in order to keep all those scribbled sheets and notes
together in one book. £3.95

Mike and Peter Gerrard are regular contributers to Which Micro? and
Personal Computer News. Peter Gerrard is the author of many titles in the
Duckworth Home Computing list, including the Exploring Adventures series,
and contributes to Popular Computing Weekly, Commodare Horizons and
Micro Adventurer.

DUCKWORTH
The Old Piano Factory, 43 Gloucester Crescent, London NW1 7DY
Tel: 01-485 3484

AVALON SOFTWARE LTD

present, for 48K Spectrum

BOSSMAN A popular business/factory simulation game where you make
all the decisions regarding [ 7w a7y ] |--.-r.pll:--_.-u‘;_: an '|'|||1J' stalf elc. The
object of the game 15 10 become a millionare (and run off 1o a lax haven to
enjoy your loot). The odds ARE stacked aganst you. You have to face union
, Tire, fliood eries, violend slorms. power tailures, machine
jowns, rising bills etc. (And elc.) Five major disasters, and sorry, you
end up a quivering wreck in Lealy Glade Retirement Home (or the Bank-
ruptcy Court) £5.95

PIT-STOP Gives you the chance of becoming an expert racing driver
picking up dropped tools off the tracks 1o take back lo the pits. Bul, wo
compuler cars going in the oppasite dirachon are homed in on youl
chances of winmng. Anc me for this game s frustration - a fast action
game needing quick reflexes and even quicker ingers £4.95

OMADAN ATTACK Easily played by young children and egually en
by older children (whoops, adulls!). Planat Mardon needs delending from the
mauvrauding Omadans, To destroy them you need 10 break down their force
hield with your lasers until you can bring out your final dalence. Your Astia
Cannon. Then, lake aim, and annhulate the Omadan ship m one bang-on ht
Don't torget, the Omadans have a horrid habit of fighling back £4.95
For very young children Avalon introduces AYALON'S STORY TIME

An animated story about Zeena and Zebra who lost her stripes,
together with education games and story colouring book £7.35

TodL

All games have hi-resolution graphics and full
sound effects.

Available by direct mail from

AVALON SOFTWARE LTD
62 Albion Street, Mansfield, Notts NG19 7AU




OFTWARE REVIEWS
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Defenda
48K Spectrum
Interstella
Software
Mark Tynan

Here's a game for all you arcade
game players that suffer from
10p-Nitus (lack of ten pence
gieces for your favourite
machines!). The game is of
tourse — you guessed it — a
tske off of "'Defender’’, and a
pretty good take off at that. The
game features most of the
features of the arcade original,
mncluding humanoids to be
escued from the grip of the alien
landers, mutants, baiters and
gther little oddities to ensure
sieepless nights. There is even a
jadar at the top of the screen (as
i the original), showing how
i many little nasties are left to be
gealt with as dots.

The action and screen scroll-
ing is fast and smooth, enough
o prove a real challenge. The
Ephics are good, very good in

t. When you rescue a falling
fumanoid, you see a small
‘500" whizzing past your ship
showing the amount of bonus
pints you received. Very im-
messive! There is even reversa!
Allin all the game is quite like the
“Real Thing'’, except for the
fact that you can use interface Il

Lind Kempston joystick inter-
faces with the Spectrum version
something you can definitely
fot do with the arcade versionl),

Another little advantage of
e Spectrum wversion is the
game produces special codes to
verify your high-scores,
Hyperspace is no-problem ex-
tept for the fact that when you
yse the hyperspace button, you
sometimes get materialised on-
wan alien, which resultsinanin-
stant ship loss.

The instructions on the inlay
tard are quite good. There are
waphic representations of what
the aliens look like in the screen,
with the scores for shooting the
gfien alongside. The only pro-
blem is the inlay card instruc-
fions assume you know how to
glay the game Defender already.

My only gripe about this
game is that there is no sound
during the course of the game,
not even the low growl of the

engines, or even when you
shoot an alien nastie. In fact, the
only sound being when a lander
takes a humanoid, there is a low
series of clicks, and when you
go into hyperspace or get killed,
there is a sound like something
you could make using a FOR-
NEXT loop, with a BEEP state-
ment in the middle.

Verdict:

® Graphics — 75%

#® Instrucions — 65%

® Playability — 85%

® Use of Machine — 65%

® Value for Money — 80%

The Train Game
Microsphere
£5.95

John Bourne

Last Christmas the Computer
was the in thing for dads to buy
their children so they could use it
as an excuse to get something
they wanted for themselves.
Twenty years ago Fathers
bought train sets for their sons
for the same reason. Now,
courtesy of Microsphere you
can have the best of both
worlds. No longer need one sit
with ones legs around the neck
as a miniature train weaves its
way through make believe tun-
nels under the lounge chair.Your
entire layout appears on the TV
screen and, indeed, is far more
ambitious than the average
model railway enthusiast could
afford. This excellent simulation
gives one the possible choice of
two distinctly different layouts.
There are 25 switchable points
on track A and 19 on track B.
Each layout boasts 3 stations
and many other novel additions
appear as the game progresses.
There are seven levels, sothe
instructions inform us, but |
have yet to reach them all by
progression although one can
designate which level at the
start of the game. The first six
levels have five sub-levels and
level 7 offers nine sub-levels.
Now if you think the running
of arailway is simple then forget
it, for it takes considerable skill
and practice even to control the
running of a single train, One has
to avoid wrongly set points and
de-railments due to changing
points with the train on them,
The disasters are graphically

el
Readers’ Revi
:_

Opinions from the people who play the games
and use the programs the most

represented on the screen.

There is also the problem of
passengers. You have to pick up
25 passengers before progress-
ing to the next sub-level and
each passenger scores points
praviding they are picked up in
time. If, However, you keep
them waiting they will turn
white with anger and score
nothing when picked up. In-
deed, if there are angry
passengers there when the train
arrives then only they are allow-
ed on board and all the others
must wait. They may well be
white with anger by the time you
get to that station again. There
is another problem that could
well arris. You may allow the
station to fill up and then you will
find yourself in further trouble.

You are allowed three
disasters before the railway
looks for another General
Manager. A high score column
keeps a record of your efforts.

You can stop the whole
system while you reflect on
what to do next but beware,
while nothing is happening your
score will begin to decrease.
Then there is the odd goods train
or express that appears on the
system and the only way to get
rid of these is to send then from
whence they came. Care is
needed here for if you inadver-
tantly direct one of your subur-
ban trains along that line it will
disappear for ever.

Every so often a turntable
bonus appears but whether you
consider this is a bonus is a
mater for conjecture.

Realistic train noises accom-
pany the screen image but |
found them too repetitive to be
enjoyable. Fortunately there is a
facility for switching them off.

There are many other pro-
blems and eventualities built in-
to the program and these are ful-
ly explained in the adequate in-
structions printed on the
cassette inset.

All in all, this is an excellent
example of what can be done on
even the 16K Spectrum and the
program is very addictive. It
would be interesting to hear of
high scores achieved by others.

There are, of course,
drawbacks in even the best pro-
grams. The letters that
designate the points are difficult
to see and it would have been
very much better if a simple in-
troductory track had been in-
cluded, with say eight points, to
enable the user to get in some
practice. | have made copies of
both the tracks on a piece of
card and lettered the points
clearly, This card is left near the
computer for reference.

| would thoroughly recom-
mend this game to all Spectrum
owners and suggest that at
£5.95 it is very good value for
maoney.

Fighter Pilot
Digital _
integration &
Flight Simulation
Psion

Mark Stoneham &
David Wright

Of the many uses the Spectrum
can be put to, flight simulators
seem to have the most lasting
appeal and probably utilise its

e e e e e
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considerable facilities for
memory, colour and graphics
more than any other type of
commercial software. Two of
the best currently available have
been produced by two very dif-
ferent software houses: Psion
and Digital Integration. The
former has many good quality
games to its credit whereas the
latter has only appeared on the
Spectrum scene recently.

Seen on the shelf Psion's
Flight Simulator has a con-
siderable and unmistakable
head start on Integrations
Fighter Pilot as its cover design
is a much more eye-catching
and tempting piece of prin-
ting. The next aspect of the pro-
ducts which is always takeninto
account is the price; in this case
they are both a reasonable
£7.95 which should not deter
the would-be flying ace.

Documentation is both
thorough and precise for the two
packages although Fighter
Pilot's is slightly superior in that
it contains pilot's notes and
technical data as well as the
usual instructions. The notes
give advice on your approach,
flaps and undercarriage and in-
forms you of your take-off and
stall speed. The aircraft’s perfor-
mance and specifications are
dealt with in the Technical Data.

Flight Simulation does not
have provision for a joystick
although it is possible to use the
Kempston device with the aid of
a conversion tape. On the other
hand, Fighter Pilot can incor-
porate one of three: Kempston,
AGF and Sinclair Interface 2 (as
well as the keyboard).

Both programs load in just
under four minutes and result in
alist of options. In Flight Simula-
tion there are three: In-flight final
approach and take off, Having
made your choice, you are asked
whether you require wind ef-
fects or not (the novice should
decline as it makes the game
considerably harder). Fighter
Pilot boasts a more extensive
menu containing five options:
landing practice, flying training,
air-to-air combat practice, air-
to-air combat and blind landing.
As well as this, you have the
choice of cross winds and tur-
bulance, your pilot rating and
controls.

The Fighter Pilot in-
struments, from left to right, are
as follows: radar and compass
which includes your compass
bearing and distance in relation
to either one of eight beacons or
an enemy bomber, depending
on whether or not you are in
combat mode. Next comes a
digital speedometer beneath
which sits the flap extension in-
dicator. In the middle of the
panel is the artificial horizon
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which shows the roll and pitch
angle of your aircraft with
respect to the ground. Below
this is a linear thrust scale
followed by digital altitude and
vertical speed indicators. Adja-
cent to these is the Instrument
Landing System (ILS} which
doubles as a flight computer. On
the far right of your console is
the fuel gauge, below which is
the undercarriage status in-
dicator li.e. up or down). Finally
comes the ammunition indicator
and "'kills’’ so far.

The Flight Simulation instru-
ment panel is somewhat similar
but consists almost entirely of
dials, which can be confusing
when the hands rotate more
than once. The controls are from
left to right: an ILS below which
is a radio altimeter which
displays your altitude digitally
when it is less than 1,000 ft.
Beneath this is an undercarriage
status indicator adjacent to
which is a flaps indicator. Above
this is the airspeed indicator
which displays your speed in
knots. Next comes the RDF
clock. Thisis the principal instru-
ment in your panel and shows
your current bearing and your
position in relation to your pre-
sent beacon. Below this there
are three digital locks showing
your present beacon, your
distance fom that beacon and its
bearing in relation to your air-
craft. The altimeter comes next
and this is a dial with two hands;
the longer giving the height in

sirncli=

ZX Spectrum

FLIGHT SIMULATION

hundreds of feet and the shorter
in thousands. Finally there are
the fuel and power indicators.

The maps in both programs
are very impressive although the
Fighter Pilot one is bigger in
order to accommodate the
much more powerful aircraft.
Both maps are wraparound af-
fairs which can be very confus-
ing when crossing from one side
to another. The Flight Simula-
tion map covers 12,288 sq.
miles and has two runways: club
and main. It has seven beacons,
one range of hills (1,000 ft high)
and three lakes: Orb, Long and
Tri. The Fighter Pilot map covers
20,000 sq miles, has two
ranges of hills (3,500 & 2,000
ft high), eight beacons and four
runways: Delta, Base, Zulu and
Tango. Unfortunately, when
one displays the map in Flight
Simulation, one loses the instru-
ment panel thus making pro-
longed periods of air borne
navigation impossible.

There is no sound in Fighter
Pilot and hardly any in Flight
Simulation (only when you
crash) although | am sure most
users would rather sacrifice
audial effects for the excellent
graphics in both programs.

The object of Fighter Pilot
(that is when air-to-air combat
has been selected} is to defend
the four airfields from destruc-
tion by simultaneous enemy
bombers which, although of an
inferior performance, are
capable of devestating effects
on both the airfields and your

plane, The only aim we could
see in Flight Simulation was 10
educate the user in the art of fly-
ing (which it does admirablyl.
However, we would advise the
would-be pilot to consult a fiying
manual if he is seriously con
sidering flying!

Although we have not dealt
with Flight Simulation and
Fighter Pilot to their full extent
we have tried to cover most af
the important points. On the
whole Fighter gives more
satisfaction, even though its
landscape graphics are inferior,
Its controls seem more respon:
sive and we would like to con
clude in saying that although
both programs are good, Fighter
Pilot is more exciting and thus
slightly better than its counter
part.

Wheelie
Microsphere
David Wright
Price: £5.95

As the well-printed documenta:
tion will tell you “in the 48K
game "Wheelie' you have just
taken delivery of the fastest
thing on two wheels’’; namely
the Zedexaki 500. During &
quick spin on the road you hap:
pen to see a sign saying
‘PRIVATE ROAD — no speed
limit to brave riders.” Being the
hero you undoubtedly are, you
enter the sinister driveway only
to discover that the gates have
shut behind you and that youare
imprisoned in alabyrinth of hor:
fying alleys infested with
hedgehogs, kangaroos and ter-
fying birds (all trained in karaté
of course). As well as the
undesirable fauna there are
other dangers in store, such as
spectacular jumps {over buses
or cars) and bricks which you
must ‘wheelie’ over; not to men-
tion perilous slopes, patches of
dangerous ice and unexpected
dead-ends. There are only a few
petrol stations so you have 10
watch the revs’ a bit while you
speed about,

On the screen there is @
cross-sectional view of four
roads at the most, and these ar
connected by steep slopes
which can be used by pressing
the ‘up’ or ‘down’ key, accof
ding to whether you wish to
travel uphill or downhill. To at:
tain the next level you must first
find the ‘ghostrider’, who will be
a few miles of your original star-
ting point, and then race him
back to the start. If you succeed
in beating him he will tell youa
code which allows you to jump
to the next level, of which thers
are five. Although the game is
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hard, it provides an excellent
challenge to the budding Hell's
Angel!

The graphics are fantastic
especially if you crash. For ex-
ample, if you go too fast down a
slope the bike will cartwheel and
grush you under its fuel-injected
gngine; and if you go too slowly
over a car-jump you will be
thrown over the handlebars. At
the beginning | found myself
crashing on purpose just to see
the amazing effects! As well as
this there is a good use of colour
gnd a constant engine revving
sounds which is very authentic,
end adds to the brilliance of this
game from Microsphere.

Kempston, Protek or AGF
joysticks can be used and if you
possess none of these, thereis a
routine for defining your own
keys which is very helpful in-
deed.

On the whole ‘Wheelie' has
#ll the properties of a bestseller
and is great value for money. It
gombines excellent graphics
with stunning sound to create
one of the best and most addic-
tive games | have ever seen for

S s L

“Handicap Golf
Eganputer Rentals

Owen Brooker
Price: £5.95

The title is misleading as no han-
dicap is used in this game. The
inlay card gives a brief descrip-
tion of the game but the instruc-
tions on the program are suffi-
cient in order to play it. The pro-
gram takes about 5% minutes
to load and you are greeted with

SOFTWARE REVIEWS IS

the information that the course
is 6444 yards and your set of
clubs consists of 4 woods, 8
irons, a pitchwedge, a sand-
wedge and a putter.

MNextis seen the course of 18
holes, their par and the distance
of each hole. The overall par for
the course is 70. The clubs are
then shown and the expected
distance for each one. Thereis a
wind factor (or slope of green
when you get there]. This af-
fects the distance and accuracy
of your shot. It is displayed by a
number between 0 and 9 for the
strength of wind and an arrow
showing the direction of the
wind.

The capacity of the game is
for one or two players. You are
asked if you want a preview of
the course or to start the game.
If you ask for a preview the com-
puter will take you through all
the holes and their different
views. This is not worth seeing
as you can see a preview of each
hole as you come to it.

When starting a hole, the
view is displayed, the amount of

yards in the hole, the score
taken so far to this hole and the
par for the hole. The graphics are
good and well laid out showing
trees, bunkers and water
hazards. Also, if you go off the
edge of the screen at either side
you are told that you are out of
bounds and must take the shot
again.

Before each shot you are ask-
ed which club you wish to use.
This is a simple matter of moving
an arrow to the desired club and
pressing ‘ENTER'. After this, the
view is displayed again and you
are asked to move the direction
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indicator up or down taking into
account the wind factor. The
animated golfer hits the ball,
hands the club 1o the caddie and
walks to the ball during which
the process of club choosing is
repeated until you reach the
reen.

On the green, a close up is
observed and your ball is seen
along with the hole. A direction
indicator runs round the screen
and you have to stop it in line
with the hole and your ball. The
power is then asked and you
move the indicator as high or
low as you wish depending on
the distance to the hole. This
repeats until the ball has been
holed. You are then told your
score for that hole. You then go
to the next hole and repeat the
process. At the end of the round
the player runs into the
clubhouse for a drink but the
poor caddie has to go back
home! You can then see your
card for the course and you are
asked if you wish to play again,

This is very good game and
the graphics are exceedingly
good. The main rules of golf are
followed and at £5.95 it is well
worth the money. | highly
recommend it.

Starfire
Virgin Games
Nigel Stutt
Price: £5.50

| must admit that | would not
have gone all out to find and pay
£5.50 on it, its front cover not
being too eye-catching. But
when | received Starfire as a pre-
sent, | was pleasantly surprised.
Its clear, extensive instructions
and excellent colour photograph
of one of the screen dumps in
the game, do a great deal for the
user, There is even a condensed
list of all control keys used for
easy access when playing the
game (and | must say, you cer-
tainly need it for at least your
first ten games). Thereis also in-

~ formation on the author of the

game which is a very good idea
as it gives an indication of how
long the program took to write,
etc.

Once the program has spant
four minutes loading (my copy
loaded every time) your name is
entered and the skill level
chosen, of which there are 10.
Number one (ZXBO Brain) is
supposed to be easy, but |
haven't found it easy to com-
plete yet, and level ten is the
hardest (impossible is a better
word). | am just about up tolevel
two (ZX81 Brain} and | have had
the game for two months now!

After this interaction, a data
sheet appears, informing the

Starship Captain (you) for the
number of aliens to kill, star-
bases to refuel at, and time
available to do all of this in,
Eventually, the game starts
and the controls provided can be
called up from the shipboard
computer. Briefly these are:-

® Abort — abort attempt at
alien or starbase

® Battlestations — to attack
the aliens using keys B,H,F.T
and 4 to fire

® Computer Call — calls up a
list of controls far the forgetful,
damage to ship, or energy
distribution

® Dock — to dock with star-
base (if you're lucky) for refuell-
ing and repair

® Long Range Scan — to see
which are the lucky aliens to be
blasted this time or to locate
starbases

® Navigate — to move from
one subsector to another

® Galactic War Report —
shows how many aliens, star-
bases and stardates (time) re-
main

® Smart Bombs — the ultimate
in weapons, destroys all aliens
and starbases in adjacent sec-
tors and usually yourself if you
haven't enough power left

The graphics when used are
relatively slow with a slow reac-
tion time on the keyboard but
this, however, does not make
the game any worse as the alien
stops moving and firing when
the button is pressed. This
makes the game easier on level
one while still being difficult on
level ten as the alien is moving so
often that it is usually impossible
to get him (it) into your sights.

The game is mostly in 3D but
there are a few screens when
two dimensional graphics are
used. These are when the ship
needs to navigate an asteroid
field, time portal or dock with a
starbase. In these, the ship is
seen in 2D as the precision and
skill needed would be lost in
third dimension.

The whole program is written
in BASIC and is easily listed. The
REM statements make the
listing easy to understand and |
have seen a couple of areas that
| have not come across in the
game yet, such as a black hole
and a self destruct mode. The
game runs for over an hour and
one disappointment at the end is
that no score is employed thus,
skill needs to be determined by
the amount of aliens destroyed,
my total being twenty-one.

In a summary, then, | found
the game exciting, strategic and
enjoyable though it could be
vastly improved with better
graphics.

Starfire runs on the 4BK
Spectrum.
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campbell systems for spectrum 48k )

Can YOUR Database
Handle This?

JJJJ“

PROFESSIONAL FILE MANAGEMENT, DATA RETRIEVAL AND PRESENTATION "
ANY ADDRESS LISTS, INVENTORY, CUSTOMER OR PERSONNEL RECORDS...

IMASTERFILE can! —_—

Microdrive commands included: 32. 42 or 51
characters per line!; 26 fields per record:;
Unrestricted number of records: 36 user defined
Display/Print formats; Fast search & sort facilities: ’“ 7 !
Around 32K of RAM available for data! I de 1 o

Now with  MF-PRINT and MASTERFIL:E version 09

you can format your data for a full width printer!
Works with most popular printer interfaces. Fully variable report widths (over 100 columns) and
lengths. Powerful numeric editing and column totals. Almost no reduction in space available for

data, Many more products available. Send SAE for details!
MASTE RFI LE VEI‘SiOI‘I 09 _t 1 5 “{} Al programs mailed Fsr class by reten

‘ 2 Prices include VAT and postage within Europe
MF‘FRINT 'L 6.95 New Address: Campbell Systems

\_MASTERFILE with MF-PRINT £19.95  oxMz¥ 37 frups Hill Loughion,

It's easy
to complain

about

advertisements.

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

AS.A.Ltd, Brook Hoisse, Torrington Place, London WCIE 7HN.
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Z2X80 COMPUTING I

‘Hi there. My name is Zeddy.
' What do you mean you've
never heard of me? | bet you've
never heard of Tim Hartnell
sither.) Anyway, there | was,
waiting for a number 84
databus to come along when all
' ofasudden this geezer shoves a
IX-printer inte my /O port,
Well, | know |'ve only got a 4K
AOM, and there ain’t no way
that I'm going to get that printer
unning, when all of a sud-
.

| think it would be wise to
stick a “‘But seriously folks’ in
atthis point. Because this article
isn't just about interfacing ZX-
printers with ZX-80's. It's about
the wealth of hardware
available, or nearly available, for
the 4K ROM ZX-80.

In most peoples eyes the
IX-80 died when the ‘81 was
gnnounced in 1981. At that
point there were about 50,000
‘80's in Britain alone. Add to
that the 65,000 in the USA and
the rest of the world and you
have a force to be reckoned
with. Except, of course, not
many people bothered. The
2%-81 and the Spectrum each
had an "‘essential’’ hardware
gxtra announced at launch.
These were the printer and, after
a while, the microdrive. The
hardware add-ons offered by
the independant companies
have reflected the quality of
Sinclair's own. For example
speech, sound, joysticks, and
son on. The ZX-BO, however,
only had a 16K RAM pack as its’
gxtra. Revolutionary as it was
then, it hardly compensates the
‘80 owner of today, who sees
50 much zap-pow-boom going
on around him/her, that a dash
to the nearest computer retailer
is imminent; if it hasn’t happen-
ed already.

But do not despair; for help,
and hardware, is at hand. | will
now make a bold and sweeping
statement. At least 50% of
ZX-81 hardware will work on a
IX-80. There, | said it. And it
didn't even hurt. I'm going to get
a bit technical for a couple of
paragraphs, so those of you
who shudder at the sight of
strange words with lines over
them can go and amuse

themselves with figure 1. By the
time you've finished playing
with that, us hardware buffs
should be finished.

Now then. The words | just
referred to above are ROM CS
and RAM CS. These are very im-
portant to all ZBO based com-
puters, (and more than likely all
other computers, but that

Mike Hyams is one of many who still use the 2X80 and
here he presents some valuable tips to all it's fans.

All except for track 23B, which
is on the extreme right underside
of the port, looking at if from the
front. Onthe 'BO this track is not
connected; on the 81 it is the
RCM CS line. So what? Well, as
you will see, it has an effect on
what hardware can be used.
Having established the dif-
ferences between the two com-
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doesn’t concern us). First of all,
let us consider the port at the
back where you would plug in a
RAM pack. If you compare the
circuit diagrams of the ‘80 and
the ‘81, you will find that all but
one of the tracks on the port
match. Address line oneisinthe
same place on both machines;
so is the O volts line; and so on.

puters we can now move on to
Technical Bit number two.
{Those of you who are getting a

bit bored with all this talk of

ports and tracks, try ordering a
QL and find out what REAL
boredom is all about.) There are
two methods of making your
Sinclair talk to a hardware add
on. One is by using memory

locations and the other is by us-
ing Input/Qutput ports. An /O
port is a sort of lateral-thinking
version of the memory. If | were
to compare a computer to a
human being {and who doesn’t
these days) the computers
memory would be like the brain,
whereas the I/O would be things
like hands, eyes and mouth. As
its name suggests, the /O port is
the computers link with the out-
side world. On the Z80 chip
there are 256 of these ports, but
some are unavailable for use on
the ‘80. They are used for the
keyboard, cassette, and TV,
but, fortunately for us, the same
ports are used on the '81. For-
tunately because this means
that any hardware designed for
the 1/O port on the 81 should
work on the ‘80,

“Aha’’, | hear you cry. And
those of you still playing with
figure one should come back for
Rewvelation number two. The ZX
printer is purely 1/O driven. The
port it uses, FBh, is well
documented in the manual sup-
plied with it. So we turn to figure
two, This is a relocatable
machine code routine for using
the 4K ROM ZX-80 and the ZX
printer together, using the
equivalent of the COPY com-
mand.

As a brief aside, while some
of you are rushing out to buy ZX
printers, you might consider
16K of RAM. When extra RAM
first appeared for the ‘80 the
cost was over £60 for just 3K.
16K packs can now be bought
for less than £20. | know that
they are made for the 81, but |
think you'll find that they work
on the 'B0 as well. | use
Sinclairs’ 'B1 rampack and it
works perfectly.

To get back to the printer list-
ing; you will notice that the
machine code part isin hex. This
is more convenient than decimal
when a large amount of data is
being entered. The second byte
of the code, which is the third
and fourth characters in string
AS, tells the computer how
many lines to copy. For anormal
screen copy this is setto 23, or
17 in hex. If you would rather
use the routine as an LPRINT
command, this number can be
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reduced. For example to dump
just one line to the printer,
change the second byte to & |.
This is done by either changing
th*""17""10."'01"", or by pokeing
the relevant memory location
witha 1:i.e. if the code is stored
from 32,000 onwards then
poke 32001 with a 1. This will
then COPY the first line on the
screen to the printer. To activate
the routine just use a USR func-
tion. The way figure two s set at
the moment, RANDOMISE USR
{30000) will produce a screen
copy. If you put the code lower
down the memory to say,
18000, then a call to that ad-
dress will activate it.

ZX80 COMPUTING

thesizers, but unfortunately
Timedata has withdrawn them
from sale, probably due to lack
of demand, although the official
reason is. .. 'No reason’’. It
might be worth giving them a
call just in case they still have a
few in stock, as they were fine
products. Alternatively, there
are others still on sale. The Chat-
terbox from William Stuart
Systems s also I/O mapped (or it
was last time | looked) as is the
ZONX-81 from Bi-pak. These
units, speech and sound respec-
tively are still available, and
could well extend your ZX-80
beyond what you thought possi-
ble. There are others, such as

asaes REM

IFBE 1DBFE8S
FR3O7A3S74E7

(A%$) ) -476

9830 LET H=X+1
9940
350
2350

DO NOT USE "MNME
AFTER RUMNMING THIS
PROGRRAM

Q@00 LET RA%E="16172A0CCA0OCSETSAFSFD
1 ZFADEOS30FESDS TRFEDE2
QR2EFE762824ESCE27875
7260 7CB14336FCB 1 1SFRE4AFOB08S7ACE 1
11FS70BFBIF30FB7CD3FB10F 1E1 18050
TROFD3FBD

S2CRARIEC4ADIFBC1CS”

9910 LET X=80000
2920 POHKE X, CODE(R$x 18+ CODE (TL$

LET RE=TLHI{TLE(RAFEI
THEN STOP

Hn

11 CCBS82881C11

For machine code freaks, |
can tell you that this routine can
be adapted to produce hi-res
graphics on the printer. | won't
tell you how, but I'll give you a
clue. The ZX-80 character set
starts at 3584 (or 7 x 512} and
the pointer is stored in register
H, so if you can find the instruc-
tion LD H, 7 then you're halfway
there. The rest is up to you
{unless Ray gets lots of leters, in
which case | may explain fur-
ther. Never let it be said that ZX
Computing doesn’t make you
think.).

We now know enough about
the 1/0 port to say that ALL /O
mapped products should work
on the '80. After the printer and
RAM pack, the most popular ex-
tras would appear to be speech
and sound. A quick flick through
the pages of this mag should
produce two or three adverts for
these on the '81. If you are in-
terested in purchasing one of
these for your ‘80 then check
with the manufacturer first, to
see if it is /O or memory map-
ped. Remember, if it is memory
mapped it will probably have a
connection to the ROM CS line
which isn't connected, so it
more than likely won't work.

Two units for the ‘81, ZXM
and ZXS, made by Timedata,
ARE /O mapped and DO work
on the 'BO. These are sound
{music) and speech syn-
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the Cheetah Sweet Talker, but
I‘'m afraid | haven’t had time to
check what type of mapping is
used.

One point to bear in mind
when using these I/O units is
how you are actually going to
program them. Because they are
I/0, you have to use the instruc-
tions IN and QUT. After a series
of finger stretching exercises
you can get to these in Spec-
trum Basic, but on the "BO and
‘81 they are only available via
machine code. Most, if not all,
the above products come sup-
plied withinstructions on how to
do this, but it will require some
effort to implement these if you
haven't used m/c before. You
could always ask a friend.

While browsing through the
ads, looking for things to hand
on the end of an '80, | came
across two items that could be
placed inside the case. The first
is from P.V. Tubes and appears
to be a 8K ROM chip. Those of
you hankering after string-
slicing and real numbers (but not
SLOW) might like to give them a
call. The other chip is a Forth
ROM from David Husbands'
Skywave Software. This may or
may not work on the ‘80
because of the lack of SLOW
hardware. Again, a phone call
should clear things up.

Before we leave the subject
of 1/O, a quick mention of

Maplins 1/O port. For those of
you who want to control your
central heating or perhaps run
Fulham Power Station, this
could be what you've been look-
ing for.

My next few notes are, I'm
afraid, rather hazy. | know the
technique, | have read that it
works, but | just haven't got the
nerve to do it. What | refer to is
the ROM CS connection. For
those who wish to throw cau-
tion to the wind (you fools) here
is the theory.

The ROM CS pin must be
connected to track 23B. To do
this break the track leading to
pin 20 of the ROM chip, and put
a 680 ohm resistor across the
break. Then take a wire fromthis
pin to track 23B on the edge
connector. This track should be
labelled on the circuit board.
This now gives a ROM CS for all
add ons. The amount of hard-
ware that can now be used in-
creases significantly with this
change. | have not made this
connection, but | would be in-
terested to hear from anybody
who has, and what they use that
takes advantage of it.

If youlook at figure 3 you can
see how the '80 memory is ar-
ranged. It appears that there is
more than one ROM, although
there is obviously only one. The
problem is that the ‘80 has been
built in such a way that chunks
of memory keep repeating
throughout the memory map. If
you want to use an add on that
uses part of the memory with a
ROM copy in it, then your stuck.
Uniess you have connected the
ROM CS track. This hardware
will try to turn off part of the
memory, usually the BK — 16K
bank. If the connection is made,
the unit should work.

One of the most interesting
add ons that utilises the ROM CS
line is an EPROM programmer.
These are available from,
amongst others, Eprom Ser-
vices and Camel Products. Even
if you have moved onto another
computer, the possibility of us-
ing an old '80 to make your own
ROMs’' must interest a few of
you.

Other peripherals that use
the ROM CS track are the range
from Memotech. These unit will
need some careful inspection
before use, as some of them
may use ROM calls in the firm-
ware supplied. One Memotech
unit that should work is the
keyboard. As it uses the /O
method it should be alright, but
the legends on the keys will need
changing. The DK'tronics
keyboard would be just as good,
but the wires would need to be
soldered in as there are no
sockets, the keyboard being
part of the circuit board.
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On the memory pack side
32K and 64K RAM packs
should work with the afore
tioned connection. Quite how
you can poke a location greatel
than 32767 from BASIC I'mnat
sure, but | expect someone has
done it.

£t
|
SAME AS 1€k -3l
T
SAME AS Ok =ik
Jinm
I
i REPEAT:
l¢ K OF
RAM Ik
FACH J
. IR INTEANAL
ICk
+h RCM
bk RKRiM
Ly MM
& Ror

Well that just about wrapsit
up. | hope | have shown you that
the ZX-80is not dead, but meé
ly resting. If you have any pr
blems then call the manufa
turer; most are only too pleased
to help, and there's usually so
meone near the phone who
knows the technical ins and outs
ino pun intended). Or write i
me at the Golden Square af
dress and |'ll do my best 10 help.

The program in figure one, by
the way, is a little routine that
some friends and | nearly usedid
study the effects of alcohol on
reaction speeds. However, wé
never got round to using if
because we were too busy ty
ing out alcohol supplies. Try run
ning the program before and
after 10 press-ups. You may be
surprised by the results.

If | can convince Ray to give
me some space in a future issua
I'll go into the mathematical
aspect of using your "'80. Witha
litle bit of software, and a littl
bit more understanding, |l
show you some repetitivé
floating point maths. Now
where did | put my Log tables?



The Key to Spectrum Machine Code Success.

Picturesque's MACHINE CODE SYSTEM Is used and recommended by rofessional software writers, yet the excellent

documentation and the friendly, easy-to-use programs have

highly recommended for beginners.

You willonly buyone Machine Code System sobuy the best,theone theprofessionals use.
NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE

ASSEMBLER

Completely self-contained
with its own line editor, giving
an easy-to-read 40 column
tabulated listing. Auto line
numbering, line renumbering
and auto tabulation make this
one of the fastest and easiest
Assemblers to use. 5-
character label names.
Decimal, Hex or ASCIl
constants. SAVE/LOAD/
VERIFY both the listing and
Machine Code to cassette/
MICRODRIVE/NETWORK.
Assemble from cassette or

; large programs. Customise to most Centronics
printer Interfaces, or RS232 (with Interface 1) for 80 column
printout. FAST ASSEMBLY — 1k of code in 7 seconds.
Assembler Directives:— ORG, END, DEFE, DEFW, DEFM, EQU,

DEFL. (Microdrive and Centronics facilities £8 50
-

only operate with 48K machines.)
INCL. VAT EPEP.

Programs suopsed on ¢ astet

M IE Save

EXiSTING OWNers can obtain the new programs Dy refu

DALD Micraor e il
ng the cassette only
£1.50 per program tinc VAT & PEP) New cassettes will be supplied o

MONITOR

The ideal tool to help the
beginner get started, yetit
contains all the commands for
the experienced programmer
to run and de-bug machine

code programs. Inspect and

alter memory contents in
Hex or ASCII. Breakpoints and
full Register display. NOW
WITH SINGLE STEPPING
through RAM or ROM.
Disassemble any part of

e Sumces® memory, RAM or ROM. Dec-

e Ky b0 Mach Hex-Dec number converter.
Printer output to ZX
printer or via R5232 (with
Interface 1) or customise to
most Centronics printer Interfaces. General memaory
management commands include Hex dump, Insert,
Delete, Fill and Move. Can reside in memory with the

Assembler (48K machines only) to give a complete

Machine Code programming system. E 7 50
=

INCL. VAT & PEP.
“ju | UKESUUL

¥ with a cheque! PO for |
post

Available from the "SPECTRUM" chain of stores, branches of John Menzies and all good computer P!ETUHESEUE

shops, or by mail order by sending cheque/PO to:
PICTURESQUE, 6 Corkscrew Hill, west wickham, Kent, BR4 98B. Send SAE for details.

\@ ZX Spectrum and QL
Microdrive
Storage Box £5.95

+«HOLDS 20 CARTRIDGES
*» FULLY INTERLOCKING

« CENTRE SECTION FOR
INDEX CARDS

Simply write or telephone:

Transform Ltd has now produced a smart new Storage Box
for the ZX Spectrum and QL

The Transform Microdrive Storage Box is attractively
designed to match both the Spectrum and QL

It will hold 20 Microdrive cartridges (enough to store 1.6
megabytes of datal)

The Microdrive Storage Box is fully interlocking and will allow
you to expand your system with all the new programmes on
microdrive as well as enhance the ‘smart’ efficient look of
your office/study.

UlﬂTUﬁEgﬂllF

« DESIGNED TO MATCH
SPECTRUM AND QL

DEPT ZX, "SWATLANDS’, LUCKS LANE
PADDOCK WOOD, KENT TN126QL 089 283 4783

For fast delivery quote your Credit Card/Access




CLUB NEWS

Ciun

corne

contacts worldwide — consult our club page!
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Mid Cornwall ZX
Club

Dear ZX Computing,
Please give our ‘ZX Computer
Club' a plug:

Mid Cornwall ZX Club,
CO-0OP Rooms,
B, Victoria Road,
Roche,
Cornwall PL26 8JF.
Tel: 0726 890473
We meet Mondays and Fri-
day, 7 to 9pm.

Yours sincerely,
Mike Richards.

Blackburn
Computer Club

Dear ZX Computing,

| am handling the publicity for
the Blackburn Computer Club,
which is non-machine-specific
Club.

The Clubis open to everyone,
regardless of age. It doesn't
matter if you haven’t got a com-
puter of your own. If you are still
reading this, then you must be
interested a that is all the mat-
ters.

You don't need to own a par-
ticular brand of computer to join
in — at present our members
have machines which range
through BBC, Atari, Dragon,
Spectrum, ZX81 and so on. If
you have a computer of any
make — or are thinking of buying
ona — then we'd like to hear
from you, We can offer the
chance to meet other people
with the same or similar in-
terests. The atmosphere at our
meetings is friendly and infor-
mal, with the accent on enjoy-
ment. If you don’'t want to talk
then there's usually the oppor-
tunity to play a game or two. Br-
ing along our own machine to
show us if you want — that's
what the Club is all about. If you
want anything else out of the
Club then all we ask is that you
tell us.

e e e e g e e g = e e e s oy i G R S R e L
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When you first come along to
a meeting, we will ask you for
50p as a cover charge. If you
join during the meeting then
your 50p will be refunded in ex-
change for your subscripton. At
present the subscriptions are:
Juniors — £3 per annum; Adults
— £5 per annum; Family — £10
per annum. Once your subscrip-
tion is paid then there is nothing
further to pay to attend normal
meetings for the next year.
Membership at present stands
at about 20, but this is steadily
increasing.

The best way to join is to
come to a meeting. these are
held every other Monday night,
at 7.20 pm. at The Fernhurst
Hotel, Bolton Road, Ewood. At
the bottom of this sheet are the
dates of the next three meetings
{as at the date of preparing this
leaflet).

If you have any queries then
please contact any of the follow-

ing:

Bob Hillyard,

34 Palatine Road,
Blackburn.

or

John Schofield,

1 Sutton Street,
Feniscoules

Tel: 60033 or 28127

FLUSIB

Dear ZX Computing,

In the centre of Belgium a new
and already flourishing club is
born: the FLemish Users of
Sinclair In Brussels (FLUSIB).
Already about 25 members
meet each other at least twice a
month in order to exchange ex-
periences, literature, programs
etc. And even guests are
welcome!

From October on, every first
and third Thursday of each
month a new series of free
lessons will be given, with the
view to give a solid base to all
members for their own design-
ing and developing of well struc-
tured and correctly running pro-
grams. And above all: the club is

a non-lucrative one, run in the
most efficient possible way by
the members itself.

Join it, and write for more
details of chairman Erick van-
Dyck, Trefcentrum, Dapper-
heidsplein, 1070 Anderlecht, or
phone him {after 19 h.) on (02)
76 76 22 3, or simply try it out
by attending a meeting on the
first or the third Thursday of the
month.

Yours sincerely,

Erick Van dyck
{chairman)

P.S.: thanks for your support by
publishing this letter in your
ever-interesting magazine's
club corner,

Canada ZX

Dear ZX Computing,
Talk about a long distance users
club!

First to introduce myself,
Roelof Mulder (Bob). In essence
| am the Administrative officer
and Editor in Chief of the
Timex/Sinclair Users Group
Ottawa/Hull Chapter. We hold
regular monthly meetings and
discuss hardware and software,
swap programs, hardware pro-
jects and program development.
Our group of approximately 50
members cover a range of doc-
tors, lawyers, engineers, public
servants and housewives and
labourers.

Our interests encompass all
aspects of hardware develop-
ment from small modifications
to robotics; software develop-
ment from business and educ-
tion to game programs and pro-
gramming from the all pervasive
Basic to Forth, Logo,Pascal,
Cobol, and the ever mysterious
machine language.

In other words, if it has
anything to do with Timex/
Sinclair, Sinclair computers and
products, then we are most in-
terested.

Membership in our group is
entirely free and we would be
pleased to include your group

name as a member of our group.
In doing so, you would receivés
newsletter whenever they ag
published, as well as have &
forum where in which you may
wish to submit comments
reviews/programs/for sale etc.
The only thing we ask is tobe
members (collectively] of ow
group. | would appreciate your
response, even heaven forbid,
to the negative.
Yours sincerely,
R. Mulder.

Turkish delight!

Dear ZX Computing,

We would like to infarm you that
since one year we have a 2t
Users Club in operation in
Turkey with 740 members. We
are publishing a monthly bulletin
in Turkish. We are also receiving
special discounts for club
members from Computer shops
for equipment, publications and
software.

It would be appreciated very
much if you would kindly publish
this letter in news and ideas with
other user groups.

Yours sincerely,

Tuncay Turkeli _

Bilgisayar Kulubu

(Bilicag Bilgisayar)

Dunya Saglick Sok Operat Han
41/11 Taksim/Istanbul
Turkey

Phone: 149 16 43/144 5261

Kempsey contact

Dear ZX Computing,

My name is Jason Ellemn. | would
like to start or join a club in
Australia. If there is no clubl
would like people to write to mé
at the below address. If thereisg
club | would like to know about
it. So please write to the same
address.

Yous sincerely,

Jason Ellemn,

148 North Street,
Kempsey, N.S.W. 2440
Australia.



BOUK REVIEWS e s S s

1An Expert Guide to
the Spectrum
- Mike James

if your bookshelves are already
gimost full of “‘Instructions
0., "'Beginners Courses in.."”
and other elementary texts for
better Spectrum use, then | sug-
gest that you may well find an
“Expert Guide tothe Spectrum’”

by Mike James a worthwhile ad-
dition to make. Of course books
for Spectrum users at all levels
proliferate and there is nothing
new in books for more advanced
reading, but maybe its because
this one says what the best part
of most of them do that | found it
such a good read.

Mike James is the author of
several very successful books
on programming and many more
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to come I'm sure. Why am | be-
ing quite so generous with the
praise? My temperature feels all
right. | don’t think | need a holi-
day | must confess | would be
getting worried if it wasn’t for
the blatant fact that Mr. James
is 8 very good writer and
deserves any praise — at least
for this book, let's not get car-
ried away — that | might lavish.

He doesn’t mess around prat-

AN EXPERT
GUIDE TO THE
SPECTRUM

T

Read all about it with Patrick Cain.

tling on about this, that and the
other before finally making a
stab at the topic in question. |
get the feeling that he now
knows his subject so well that
he didn’t need to use any notes.
His familiarity with the subject
shows. As a result the text
doesn’t labour; moving quickly
from point to point while at the
same time being aware of the
reader and possible areas of dif-
ficulty. The text is concise: but
accurate and clear and a
stimulating read.

1+ 8 million Spectrum users
can't be wrong (figures approx.
correct at time of writing i.e.
6.45pm), the Spectrum is a
remarkable machine and as such
enables programmers to do
remarkable thing with it.
Logically an investigation of
these remarkable features will
enable programmers to put
them to good use. The reader is
required to have no more than a
working knowledge of basic to
undertake this investigation,

Chapter one, an overview of
computer hardware in general,
examines busses, addresses,
data and bit patterns and effec-
tively establishes the funadmen-

tal, relationship that exists bet-
ween them — Ahlsothat's why

the highest address is 65535,
Chapter two is more specific to
the Spectrum, the intention be-
ing that a knowledge of the
hardware will influence the
readers approach to software,
and to this end the memory, the
video display, input and output
devices and the U.L.A. are
discussed. Much of the material
of the first two chapters is used
and developed further in later
chapters dealing with more

specific topics.

As important as the hard-
ware, the software: the ZX
Basic is looked at in chapters
3.4, and 5. In all there are
twelve chapters covering the
above, the video display, video
applications, tape, sound and
printer, interface and
microdrives, communications

and advanced programming ap-

plications.

Readers may well have to
turn back a few pages
sometimes, indeed the author
recommends that the reader
should read from front to back
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BOOK REVIEWS

and then from back to front.
That can only be because of the
complexity of the subject and
not its treatment on the pages.
And even if subsequent
readings and necessary then
that should require little effort
for this is one of the most
valuable books | have read this
year.

““An Expert Guide to the Spec-
trum’’ is written by Mike James,
published by Granada and costs
£6.95.

ISBN0-246-12278-1.

Choosing and
Using a Micro

Computer
— Alan Radnor,
Howard Kahn

“Choosing and Using a Micro
Computer’’ and not only that
but also 1B original programs.
Original programs like
“Radius’’, ''Patterns’’, ""Com-
pound Interest’”” and all for
£2.50. No | didn't think it was
likely either; but what the heck it
was a raining Saturday after-
noon the type that made you
wish it was Monday morning;
Oh! and | had a cold as well and
apart from darning some socks
there was little else to do so |
took a brouse through the 140
page Fontana Paperback.

The credits were certainly
impressive; Alan Radnor is a
journalist and producer of TV
computer programmes, Howard
Kahn lectures in computing at
Manchester Polytechnic. Thein-
tentions are valid — "“written for
everyone whois thinking of buy-
ing a computer for the first time
and wants to know what it can
do, which one to chose, the
rudiments of how it works, now
to set it up and how much it will
all cost’”” and 18 original pro-
grams as well.

Special features includes: a
questionaire which tells you at a
glance which micro is best
suited to your needs, a sample
text program to use in the shop,
a micro comparison chart show-
ing the capabilities of each
make, an explanation of com-
puter jargon and 18 original pro-
grams.

There is, | am convinced a
need for such a book. Difficult as
it is to believe there are still peo-
ple around who are looking for
some basic, commonsense ad-
vice on computing and com-
puter buying. The cover notes
suggest that ‘'choosing and Us-
ing a Micro Computer' might be

AL
G

CROCOMPUTER

WITH 18 READY-TO-RUN PROGRAMS

it. Even on arainy Saturday, cold
and all | was not convinced that
the text matched those inten-
tions.

Seventy pages cover who
needs a computer, what one is
what one can do, setting up the
computer and -information on
software. Seven pages would
have done. The text is vague
and mostly irrelevant rambling,
dated and largely useless.

Am | being too critical, what
of the 18 original programs. Any
program for someone who
doesn’t already have a com-
puter must be original. Those of
us who do will recognise those
listed above and the rest of the
18 0.Ps. to be the same as the
ones that would fill these pages
and excite us when we were still
playing with ZX80's. Why they
take up almost half of the book |
do not know.

The nicest thing that happen-
ed on the rainy Saturday after-
noon, and this is original, was
having the cold,

““Choosing and Using a Micro
computer” is written by Alan
Radnor and Howard Kahn
published by Fontana and costs
£2.50.

ISBN 0-00-036624-4.

The Art of Micro

Design
— A.A. Berk

“The Art of Micro Design'’ is
one of those ‘Text book’ books
that manages to successfully
cross over into the general in-
terest category. Its ability to do
that is due to the author's
awareness of the difficulty that
people have in putting together
a sufficient understanding of the
workings of a microprocessor,
Maybe | should clarify what |
mean by general interest. The
book is aimed at engineers and
enthusiasts who wish to gain a
practical working knowledge of

microprocessor system design,
Naturally being of general in
terest it restricts itself to B bi
microprocessor systems. As
you might imagine it amountsta
fairly demanding reading; butit
is of general interest as it
assumes minimum previog
knowledge of electronics, whik
it covars the topics in sufficient
detail to allow the reader 1o
design around microprocessol
circuits.

I met this fellow recently whe

lists being a fisherman and 2
defence systems designeronhis.
C.V. He pointed to the fact thal
it now wasn't possible for the
hobbyist to compete with
technology from the Kkitchen
table or anywhere else for thal
matter. Enthusiasts who have
taken technclogy to where it
today are being forced from thes
pastimes because of it. | had1
agree. ;
Three hundred consuming
pages later I'm not so sure. Us
ing three actual MPU's — the
Z80, 6800 and the 1802 — a5
examples Mr. Berk offers actug
data and principles of reading:
data sheets which could be ap
plied to any MPU. Subsequent
discussions on bus structures,
memory, input/output devices
and interfacing are detailed and
supported by examples.

Later chapters develop ths
new knowledge to consider the
use of the micro in computs
systems from control and dat
collection machines to locala
networks.

No more is required of the
reader than an understandingof
logic gates and some ge
electronic theory. Four appémk
dices offer any furthes
background required and
text provides rather thap
assumes any more advancéd
knowledge.

The author manage
throughout to convey concepli
and principles which are highly
theoretical by reference to prag
tical situations and standar
hardware. His intention was o
enable the reader to have a suffi
ciently complete understanding
of microprocessor design to b
practical; in this he has beé
highly successful.

““The Art of Micro Design"’ méjf
plant the seed for a whole new
crop of micro controllé
systems. | shall certainly recom
mend it to my hobbyist friend
his hitherto frustrated fellow e
thusiasts and daunted ang
bewildered engineers.

“The Art of Micro Design” i
written by A.A. Berk &
published by Newnes Techni
Books.

ISBNO-408-01403-2
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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

You write to the publisher of this publication
explaining the position not earlier than 28 days
from the day you sent your order and not later than
2 months from that day.

2,

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 possi-
ble 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 pub-
lication, 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

catalogues, etc. received as a result of answering such
advertisements:

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED.

S Lok SPECTRUZY

SUPERR NINi7 ;

PACKAGING L ERE

THE PRICE AT LAST

REVE LUTION AN ADVENTURE
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HESENTS

S

THE\" SAY THE WORLD WILL
DIE v FIRE anD ICE

-

MM ETATE

‘ EC. SEMD U5 ORDEA MamODAY

DELivERY SEMvICE
WE BECIEVE MonEY TUESDAY
You & ﬂ,:l. EVE .Jﬂm.a’u-' wWEDNESDA v I

——

D YOUR ORDE

ELECTRIC
CLARENDON

Lonpon E. 182

. '. TEL-Ol=2%7 oS¢

i' DERALER ENGUIAILS

! WELCOME
100%

Mﬁ(,fllNl

SOF TWARE

/J Re?

S PECIAL
INIRODUTORY
PRICE mu JUST

OMNICALC HAS BEEN EXTENDED!

F

F
T

The thousands of satisfied owners of the original OMNICALC spreadsheet program for the
Spectrum will already know how powerful and versatile it is. The extended version (which goes under
the highly original title of OMNICALC?2) retains all the good features of the original and adds many

more such as

— Full support for the microdrive;

/net/RS232 fac

ilities within Interface 1

Inbuilt graphics to draw histograms from your data

Insert/Delete column and row functions

— A separate work area to enable

(for consolidation etc).

It can be used with or without microdriv

transfer of data between spreadsheets

es. with a full size printer: includes a conversion

program to let you run models set up on the original OMNICALC and comes complete with a

comprehensive manual.

OMNICALC?2 is priced at £14.95

For existing owners of OMNICALC we

are offering a special trade-in deal. Simply send y
existing tape and manual and a remittance for £8.00 (£9 Europe £10 elsewhere) to the address below
and we will despatch OMNICALC2 by return. Please note that this trade-in deal is only available

directly through MICROSPHERE.

our

MICROSPHERE COMPUTER SERVICES LTD - 72 ROSEBERY ROAD
LONDON N10 2LA - TELEPHONE 01-883 9411
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SPECTRUM UTILITY

Keyboard masks

A simple idea that takes a

enius to

Enter J L Phillips of Dorset.

invent.

Many Spectrum owners havein-
terfaced a joystick with their
computer to enjoy playing those
games which are suited to such
control. Indeed, there is a
welcome practice among soft-
ware houses to produce casset-
tes which are compatible with
available joysticks. However,
more and more games are
becoming available which are
not so obviously suited to
joystick control and, as their
complexity increases, so does
the number of keys which are re-
quired to be operated during the
course of the game.

A certain amount of manual
dexterity is called for, which
adds to the interest and enter-
tainment but the need to
remember which keys are 1o be
used, and for what purposes,
can be tedious, and the con-

tinued accessibility of all the
unused keys is an unnecessary
and sometimes irritating com-
plication.

There are keyboard overlays
available, of course, which help
in readily identifying the keys in
use for a particular game, but
these suffer from two disadvan-
tages: first, the remaining keys
are still obviously accessible and
second, these overlays are
designed for use with the stan-
dard Spectrum keyboard and
not with the typewriter style
keyboards in which many Spec-
trum computers are eventaully
housed. Meoreover, the
distances between the rows of
keys on these ‘‘add-on’’
keyboards are so small that a
simple keyboard overlay would
be so flimsy as to be imprac-
ticable.

In fact, it is quite feasible to
make very functional and effec-
tive masks which not only pro-
vide quick reference to the con-
trol keys but also deny access to
the unused keys, removing
them from sight and any
possibility of confusion.

In the description below, the
dimensions are those which |
have found suitable for the DK
Tronics keyboard but the princi-
ple is applicable to any similar
unit, the only variation being in
readily measureable dimen-
sions. The mask is made up of
four basically similar pieces of
folded card of postcard
thickness. Each piece is formed
into the shape of an inverted U
section, as showninFig 1.

It will be found that these
dimensions are such that the
card will surround and cover one

34" |

K}
Attﬂﬁ‘

Fig 1. Details of key row cover.

of the four rows of keys
locating itself at the ends of the
keybaord cut-out, resting upon
the upper surface of the printed
circuit board and with the top
face just clearing the tops of the
keys. To permit access to par
ticular keys in the row, remove
appropriate sections of the card
as shown in the example. When
the four pieces, one for each
row, have been cut a
necessary, they are stapled (o
glued) together through the long
sides, eg at positions A, BandC,
The top surfaces are then labelléd
to indicate the control functions
of the adjacent exposed keys. |l
found a combination of
Dymolabel on black card to be
particularly effective.)

Fig 2 shows a plan view ofa
mask constructed in this wav for
use with the game ‘3D Ant
Attack’ (Quicksilval.

For games requiring the useof
but a few keys, it would bé
possible to make up the mask
from fewer, broader pieces butl
favour the user of four pieces
nonetheless because of the con-
sequent support given to the
mask by its five ‘legs’ down 1o
the printed circuit board
Although only thin card is used,|
have found a mask constructed
as described to be quite rigid and
serviceable. Use of the devic
has been most successful, per
mitting more concentration
upon the game itself, thus add-
ing considerably to the enjoy:
ment.

(D

RETURN

GRENADES

VIEWS

>

s |(o)(F|la)

—

ROTATE
LEFT RIGHT
M | [sHiFT] [sPace
oA N A X 4

Fig 2. Mask layout for 30 Ant Attach.
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FHET PRUCHAMS O iR

Slalom
Andrew Norton

This down-hill skier program
works on the ZX81 in 1 Kandis
quite rapid even in slow mode.
The object is to move the skier,
using the keys ‘5" and ""8"°,
through 20 randomly positioned
gates which scroll up from the
bottom, without hitting the

The 1K
corral

Getting a quart into a pint
pot is easy compared to
getting a program in 1K! ..
A selection of the 7
impossible

This can be utilised for any )
program which requires figure . ° .. z‘
work involving decimals. 3

Another tip from Mervin is

Adding machine
Mervin J Cagle

posts. Your score is given at the
end — over 15 is fairly good. To
make the game easier the gates
can be widened (by altering line
50 slightlyl and then changing
line120 toread: IFX=Y+1 0OR
X=Y+2 OR X=Y¥+3 etc. etc.
depending on how much wider
the gate is made.

S is the score, T the number
of gates, X the skier's position
and Y the position of the gate.

A useful little program to turn
your computer into an adding
machine, but what is special is

that you can economise when Tl

using this program by turning
the printer paper around and re-

the routine to align the decimals. using it.
1 REM "ADDING MACHINE"
2 GOTO 6@
3 LET B=8
4 IF E=@ THEN GOTO 21
2 LET B=INT (LN (ABS E)/LN 1 o]
@) ) 1@ LET S=0
12 IF 1>ABS E AND ABS E>@ THEN 20 LET T=0 4
LET B=@ 3@ LET X=14 o ki
15 IF .1>ABS E AND ABS E>=1 TH 40 LET Y=INT (RND#*26) \'ﬁ‘b
EN LET B=-1 5@ PRINT AT 21,Y;"#———»"
18 IF E<@ THEN LET B=B+l1 &0 FOR N=1 TO 11
20 IF E#$="" THEN LPRINT TAB 21 7@ GOSUB 400
-B; "TOTAL" 80 SCROLL
21 IF E=INT E THEN LPRINT TAB 9@ SCROLL
28-B3E;".0@" 180 GOSUB 420
23 IF E=INT E THEN RETURN 118 NEXT N
25 LET W=10#E-INT ((E#10)+.5) 120 IF X=Y+1 THEN LET S5=5+1
27 IF —-1E-8<W AND W<1E-8 THEN 130 LET T=T+1
LFPRINT TAB 28-B3E;"@" 14@ IF T=20 THEN GOTO 300
29 IF —-1E-B<W AND W<1E-8 THEN 150 GOTO 40
RETURN I0@ CLS
31 LPRINT TAB 28B-BjE 31@ PRINT "SCORE "3;S;" OUT OF "
33 RETURN T3
&0 LET wW=0 328 STOFP
78 LET E=0 400 PRINT AT @,X;" O "
80 LET T=0 41@ PRINT AT 1,X3" %"
180 INPUT E$ 420 PRINT AT 2,X:;")HE("
120 IF E#="" THEN LET E=T 430 PRINT AT 3,X;")H("
13@ IF E$="" THEN GOSUB 3 440 IF INKEY#="35" QNP X>@ THEN
140 LET E=VAL E#% LET X=X-1
15@ LET T=T+E 450 IF INKEY#="8" AND X<28 THEN
200 GOsSuB 3 LET X=X+1
300 GOTO 100 450 RETURN ’
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ZX81 PROGRAMS

Equations
David Webber

This program can solve equa-
tions of the type

Al x % ¥ b)+C(x #*
¥ d)+Elx % ¥f)=5

providing A,b,C,d,E.f and S are
known, by a system of trial and
error.

The program starts x at 0
and increases by 1 for each

1 PRINT
)+ (E#* (X*#F) )=8"

2 LET M=1

3 LET M=0

4 FAST

S PRINT "Aa?"
1@ INPUT A
15 PRINT "B?"
2@ INPUT B
25 PRINT "C?"
30 INPUT C
35 PRINT "D?"
4@ INPUT D
45 PRINT "E?"
S8 INPUT E
55 PRINT "“F?"
&@ INPUT F
63 FPRINT "§2?"
7@ INPUT S
71 GOTO 77
75 LET N=N+M
76 GOTO 80
8@ LET X=N
20

+ (E* (X%#%F) )

check, once the equation is
greater than S then the trial
value of x is reduced by one and
the trials are started again this
time with a increase value of
0.1,

This system is repeated with
ever decreasing increments but
line 112 limits the accuracy to
six decimal places.

If you are dealing in large
values then it is possible to alter
the value of M in line 2 to ac-
comodate lie. 10, 100 etc.).

"(A* (X*%B) )+ (C* (X*#D)

LET T=(A* (X#%B) )+ (C* (X#®#%D) )

100 LET U=(A*( (X+M) *%B) J+ (C* ( (X
+M) #%D) )+ (E* ( (X+M) #%F) )

IF T<=5 AND U>=S THEN GOTO

IF U-T>-.000001 AND U-T<.0D@

110
124
112
2201 THEN GOTO 14@
115 LET X=N+M
116 GOTO 75
128 LET M=M/10
130 GOTO 8@
148 PRINT "X=";X

130

Jailbreak
Jens Philipp

| have deliberately avoided the
scrolling type of game as there
are many around which,

although clever, seem to be all
that people do when writing a
1K game.

The aim of this game is to
free as many prisoners ag |
possible. The prisoners — X —
are moved from right to left by
pressing 1. Patrolling the top |
of the prison walls are the
guards who will catch you if
they are above you. However,
if you are standing beneath a
pillar then the guard cannot
see you.

When your man has reach-
ed the left hand side of the
screen then another starts
from the right. The number of
prisoners that have escaped is
shown in the left corner of the
screen.

If you are caught then press
newline to restart the game.

!r_
|

1@ LET X=PI-PI

20 LET As="
ST

3@ LET Bs="
A D

4@, LET C#="

9@ PRINT AT VAL

"1i@",vVAL "@"3A
¥

6@ PRINT B$

7@ PRINT AT PI-PI,PI-PI;VAL "4

B ||*x . IIFREE (1]

80 LET N=VAL "28"

9@ LET C#=""+C$( TO VAL "27")
15@ IF RND<PI-INT PI+X THEN LET
C*‘UAL II2"}=".II
16@ PRINT AT VAL "9" ,PI-PI;C$
170 LET N=N-(INKEY$="1")

180 IF N=VAL "3" THEN GOTD VAL

ll5aall

1980 PRINT AT VAL "12" ,N-PI/PI3"
*II

200 IF C$(N)="N" AND B$(N)="" T
HEN GOTO VAL "&2@"

21@ GOTO vAL "9@*

S00 LET X=X+.025

520 GOTO VAL "7@"

60@ PRINT AT VAL "10" ,N-PI/PI;C
HR$ 141;AT VAL "11" ,N-PI/PI;"$";
AT VAL "1" ,N-PI/PI;"RW"

630 PRINT AT CODE ":",CODE "£";
IIEAUEHT 1]

640 INPUT D$

650 CLS

660 RUN
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Jumper
Luuk Hilhorst

In this simple but irriatingly ad-
dictive game you have to jump
over the balls ( ¥ ) by pressing
0 to jump.

When you run the program
you will see the ground, the
jumper and the moving balls.

LET X=8GN PI

2X81 PROGRAMS

Lines B ‘ N
10-20  set up string with !
the balls '
40 change the position
of the balls
60-70  check if the jump
routine is required
80 print balls
90-95  what the jumper
has hit

100-104 jump routine

1
2 LET S=NOT PI

3 FOR I=NOT PI TO CODE
3

6

m

"2“
PRINT AT 2,13;CHR% 137

NEXT I #Sggeo'!ds trolled by keys 0 and 8 to
M move left and right and you
18. Lt ﬂs'zr" * * % also have the luxury of ten
* * * As captain of the space laser shots which will
280 LET Af$=A$+AS% freighter Spectrom you have to  penetrate five places ahead of
= negotiate through the vyou. File yourlaser withkey 1.
3@ LET A=NOT PI asteroids to reach the time A very sophisticated pro-

40 LET A=A+SGN PI warp. Your ship ““H’' is con- gram for 1Kl

45 PRINT AT X,1@;" *
5@ IF A=31 THEN GOTO 3@ S5 LET W=VvVAL "1@"
&@ IF X=1 AND INKEY$="@" THEN 1@ LET D=VAL "3"
GOSUB 100 15 FOR E=VAL "@" TO VAL "149"
70 IF X=@ THEN GOSUB 1@1 20 SCROLL
B@ PRINT AT 1,0;A$(A TOD 'A+31) 25 PRINT AT VAL "19",INT (RND#%

85 LET &=6+1

9@ PRINT AT X,10;

vﬂL 1IEII } ; “a““
3@ PRINT AT VAL "@",D;

95 IF PEEK (25&4%PEEK 19399+FEE 35 IF. PEEK (PEEK VAL "1&398"+V
K 14398)=23 THEN GOTD 11@ AL "254"#PEEK VAL "1&639%9")=CODE
94 PRINT "Y" "@" THEN GOTO VAL "i1000"
97 GOTD 40 345 PRINT VAL "@"3Dg"H"
120 LET Y=4 40 LET D=D+(INKEY$="0@")-(INKEY
101 LET Y=Y-1 $="8")
102 IF Y=8 THEN LET Xx=1 45 IF INKEY$="1" THEN GOSUB VA
183 IF Y>@ THEN LET X=@ L "i@e"
104 RETURN 45 IF D>VAL "8" OR D<KVAL "@" T
11@ PRINT "DEAD" HEN LET D=VAL "B"
120 PRINT AT @,0; "SCORE:";S 5@ NEXT E
z 51 PRINT AT CODE "+",CODE "“"3"
TIME WARP"
52 FOR S=vAL "@" TDO VAL "3@"
53 SCROLL
54 PRINT ".. + i
55 NEXT S
54 CLS
6@ PRINT "YOU MADE IT"
&5 GOTO VAL "1@180"
1@ FOR S=vAL "1™ TO VAL "35"
185 IF W<VAL "1" THEN RETURN
11@ PRINT AT S,D3"-"
115 PRINT AT S,D3" "
120 NEXT S
125 LET W=W-1
126 IF W<1 THEN PRINT "NO ENERG
Y LEFT"
130 RETURN
1020 FPRINT "8&"
131@ PRINT "SCORE="3;E
1020 PRINT "ENERGY LEFT="3;W

ZX COMPUTING OCTOBER/NOVEMBER 1384 13



SPECTRUM REVIEWS

QuickSoft

Clive Smith lurks among some more

unusual programs

Rainy Day
Cases Computer
Simulations

Ray the Ed. has just dropped off
a load of cassettes for me to
review. sorry wife, | shall have
to stop the decorating and press
on with these (he hel).

First of these is Rainy Day,
nothing to do with rain but a
compendium of games to play
when it's raining. If you're rich
you can use your Currah speech
unit and the program is compati-
ble with a number of joystick in-
terfaces.

There are three games which
vou can play. Game 1 is called
‘puzzle unit’, where you can
choose one of ten pictures
which are jumbled up. Then,
with the aid of the cursor, you
have to put them back into their
original form.

Game 2, called ‘Code-
breaker’, is based on the Master-
mind game. Instead of colours
though, they use numbers
which makes it more difficult.
You have to break the code
within 15 attempts and if you
are successful a safe door will
open.

Game 3 on the tape is not
really a game at all but a reaction
test. A ball is dropped from the
top of the screen into a glass at
the bottom of the screen and
you have to hit a key before it
reaches there. Comments are
made on your ability.

Not a bad tape for £2.99
which | think has been aimed at

RAINY DAY

the 10 to 16 age group. (To tell
you the truth | couldn’t do the
pictures}, Spectrum 48K only.

Double Dealer
M F M Software

As you might guess from the ti-
tle, it's a card game. There are
two games, one on either side.

Game 1 is ‘Black Jack’ or for
the less informed, ‘Pontoon’. A
tairly simple game where you
are dealt two cards and, with the
cards you have or more if you re-
quire, hope they add up to 21.
Go over 21 and you have ‘bust
and lost. If your cards are less
than 21 you have the option of
either 'sticking’ with what have
got and hope the computer can-
not beat you, or ‘twisting’ and
have another card to try and
reach 21.

Spectrum
48K

Pouble

On the other side the game is
a little more complex, but
nothing as complicated as
bridge. It's ‘Stud Poker’, one of
the best gambling card games
there is. | won’t go into the rules
now, but basically each player
has a ‘hand’ which carries a
value. You have to try and
assess the value of your oppo-
nent's cards and if you think
your cards are worth more than
his, then you bet money which
he has to equal to stay in the

§ game. If he has a low value he

can ‘fold’ and drop out.

However he might have a low
value and try and bluff you. The
computer will play the most ex-
perienced player and has all the
abilities of bluffing and clever
betting.

A very good game and well
written, but | thought the layout
of the cards could have been
better. For the 'Mavericks’
amongst you it's played with a
French deck with 2‘s as a wild
option,

Double Dealer is for the 48K
mavericks only £6.50.

Athlete
Buffer Micro Ltd.

To keep the Olympic spirit go
out and buy this tape. There are
five events which you can take
part, 2 sprints, 2 hurdles {110 &
400 metres] and the hammer
throw.

In the track events you com-
pete against two other athletes,
To win each race you have to
press a key which increases
your effort as yourun. Too much
effort and you will fall flat on
your face with exhaustion, too
little effort and you come in last.
A scale at the bottom of the
screen shows you how much ef-
fort you are using and also a
scale of what distance is left to
run.

In the hurdles you have
another key to press to make
your man jump.

ATHLETE
\ 48K ZX

%,

\SPECTRUM

There are facilities for train-
ing and a choice of event
Graphically it's not bad but there
is an awful lot of time wasted
with menu’s between each
event.

Overall ‘Good fun’ and your
moneyis not wasted. ‘Athlete’is
for the 4 BK owners only. £5.95

Blockbuster
Compusound

Based on the TV series of the
same name, Blockbuster is a
quiz game. You get two cassel-
tes in a presentation box and
hundred of questions to answer.
It's a game of speed and skill.
The question is flashed across
the screen and the first personta
hit a key can answer it.

The screen shows a ‘honey-
combed’ grid and for each cor-
rect answer one space is filledin
with your colour. The idea is to
get from one side of the screen
to the other and block your op-
ponents route.

You can either play the com-
puter or a friend. There are also
different skill levels to choose
from.

A very well thought out game
and clever use of questions, if
you like quizzes |'d recommend
it to you.

Blockbuster is written for the
48K Spectrum and will cost you
£5.95.

For the 48K RAM W&
ZX SPECTRUM

XOR
Xorsoft Spectune

There are many ‘make music’
tapes about and this is one of the
better ones.

Without the use of external
hardware you are limited to
what the spectrum can offerand
this program makes use of
everything the spectrum has. It
turns the Spectrum into a piano
keyboard with 34 notes. You
can adjust the bar length and the
crotchet length, (sounds pain-
full. It gives you a good range of
all the sharps and flats etc, and it
can also memorise your tune
and play it back to you. You can
also edit and change your tune
and it can hold up to 2500
notes.

Written for the 48K it will set
you back £5.95,

Oh Well, back to the decorating.
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The Prizes:

You could win £2,500 to be spent
on adream holiday of your choice
for you and your family!

Second prize —a complete Canon
portable video outfit worth £1.300. g _
Third prize —a BBC Model B micro
computer plus software worth £450.

Fourth prize — Minolta X700 camera
with a 50mm lens and flashgun, /
worth £280.

5
How to 9
enter: by

Justidentity the twelve
objects pictured
opposite. ..

HINT —the Argus Specialist
Magazines listed below might give you a clue’

7

Electronics Today Internationa Garmes Computing
Personal Computing Today Photoplay Movies and Video
Mowvie Maker ZX Computing
Your Model Railway Military Modelling
Clocks Hi-Fi Now!

Home Computing Weekly Winemaker
Beathox Citizens Band
Ham Radio Today Model Boats
Electronics Video Today
35mm Photography Popular Crafts
Model Cars Which Video?
Woodworker Your Commodore

and write your (one-word) answers in the spaces provided on
the coupon. For instance, if you think that numberQis a
record, write record’in the space nextto 9on the coupon and
soon. Then tellus in up to 20 words why MAGAZINES
MAKE IDEAL HHOLIDAY READING. Complete the coupon
iNnBLOCK LETTERS, and send itto: DREAM HOLIDAY
COMPETITION, Argus Specialist Publications L td.,

10

No 1 Golden Square, London WiR 3A8. to reach us no later
than 31st December 1984

Competition rules
| The compebion i opan 10 @l UK and Ere readers eacep smployess of Argus Speciais! Pubhcanons Lid
1T prinibors and digsrilau
AS lomg L 1 el youur Shonce s used Ior gach oriry thene & o kit
10 1h e will nol e accepted
1Al E 1964
4 Tre H0 ey The hwelve objects correcily and whose
T angna
M i1 Compettior resuls the Ldges decrsion i el
VWinners will B nolified by post and 10 resiks wal be publshed m a lubure ssue of s macarice

2 3
5 6
8 i 9
11 . 12

Magazines make ideal holiday reading because fup o 20 words) . .

{ .
I NAME(BLOCK L
i

ADDRESS e g 5 )
Send to DREAM HOLIDAY COMPETITION, Argus Specialist Publications. No 1 Golden Square, London W1R 3AB

_AGE (if under 18)
ZXC




PROGRAMMING TIPS

Getting a program typed in is often only the
start of your problems. Ed to the rescue.

Typing in a program is a useful
exercise. Apart from the pa-
tience required, technigues
learned and the end program to
be used, probably the most
educational part of it is tracking
down the bugs introduced by
yourself or occasionally by our
publication system.

In debugging you gain a
much deeper insight and
understanding on how the pro-
gram actually works than by
merely typing it in, but tracking
down these errors is an art in
itself and needs some skill. So
here are some tips to help you in
yvour efforts when faced with
that cryptic error report!

1 NEXT without FOR

Look back through the program,
either the loop has not been set
up — no related FOR ‘letter’ =
No1l TO NeZ2 line, or the letter
has been re-used as an ordinary
variable within the loop with a
LET ‘letter’ = No.

2 Variable not found

This is one of the most common
errors. Again, the problem may
not lie in the line where the error
was detected and reported. If
there is only one variable, which
may be one or more letters or a
string ($) variable, then that is
the problemn. There may be more
than one variable in the line sec-
tion reported and you will have
to identify the offending one. In
a line PRINT AT ¥Y.X:A$ the
culprit could be Y or X or A$. To
find out which of them is caus-
ing the problem (it may be more
than one) type in turn as a direct
command:

PRINT ¥ Enter/Newline
PRINT X Enter/Newline
PRINT A$ Enter/Newline

Note which produces the error
report. Now look back through
the program printout for the line
which sets it up — usually a LET
or FOR command. Did you leave
it out? Does the program get
there “or has a GOTO/GOSUB
been wrongly addressed?

3 Subscript wrong

Connected with DIM A(No) or
DIM A% (No). If the numberin the
brackets on the line where the
error is reported is greater than
the one in the original DIM state-
ment, is not an integer or is less
than 1, then this report is
generated. If the subscript
number in brackets — is a
number then check and change,
however, if it is a variable then
follow the procedure for tracing
variables. It has probably ex-
ceeded the limits, loock for lines
with the variable being altered
with + — % / : if necessary add
limiting code. For example:

IFX>10 THENLET X=10

4 Out of memory

As well as for programs which
are too big, it may happen if the
previous program set RAMtop.
Before despairing, enter CLEAR
USR “*a"'-1 on the Spectrum: on
the ZX81 SAVE the program,
turn the machine off and on,
then reload the program.

7 RETURN without GOSUB
Somehow the computer has
reached a RETURN command
other than via a GOSUB instruc-
tion. Check a GOTO hasn’t been
entered in place of a GOSUB.
Check for a missing GOSUB.

B Integer out of range

An integer [(whole number)
either as a number of variable is
too big or small and you are at-
tempting to do something like
PRINT AT 0,33 — not allowed!
Check any variables involved as
per report 2 and trace it back
through the program looking for
adjustments to it by + — %/ :
Add limiting code if needed
see report 3

E Out of DATA

A Spectrum problem. Check the
number of DATA items match
the number of READs; usually
ane (or more] has been missed
out. Attempting to reread a
DATA list without first using a
RESTORE command will cause

this and it can happen on an auto
start program (saved with a LINE
number). Good programming
usually RESTOREs to the cor-
rect line number before using
READ.

| FOR without NEXT
See report 1 but this time the
NEXT is missing!

Note that the letters | have used
for examples could by ANY let-
ters not just A%, X,Y etc and de-
pend on the particular choice of
the programmer.

This is by no means a com-
prehensive list but | have tried to
cover many of the most com-
mon error reports. Personally, |
get almost as much satisfaction
from debugging as | do from pro-
gramming | do assure you,
however, that there is absolute-
ly no truth in the rumour that we
deliberately inject bugs into our
listings in order to introduce you
to the dubious delights of
debugging!

h
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SOFTWARE REVIEWS

Apocalypse
Expansion Kit Vol.1
Nova Maps.

Red Shift £4.95

For a review of the base pro-
gram, see page 49 of the
AprMay issue. this tape is for
wargamers who have grown ac-
customed to the maps of the
main program. The new scena-
rios use the same rules, but give
you a chance to try out different
tactics. They include:

® US.A.

Mostly land-based warfare; high
city densities for troop conflict.
Nukes would be very destruc-
tive. For revenue play, the winn-
ing target is 240 points.

# S. AFRICA

Another land battle; could sup-
port many player power zones.
Rapid and devastating troop at-
tacks are possible.

# SE. ASIA

A marvellous map, similar to
that of ‘Europe’. Large sea areas
for aguatic conflict. The troop
distances are large, making
Mukes ineffective. Many coastal
bases are available. this is
definitely my favourite my
favourite of the new maps.

® ARTIC

Interesting picture of the North
pole. Only 201 revenue points
needed to win in points-play.

® GALACTIC

The last two maps take the play
out of the usual terrestrial-based
warfare. This adds new interest
to the game. Wide-spread cen-
tres allows for space ship
dominance of this map.

® NETHER EARTH

Unusual city names here; many
appear to be based on a well-
known Tolkien book!

QOverall this tape is a useful
addition to the Apocalypse
range. It prevents you from get-
ting bored with the earlier situa-
tions.

Apocalypse
historical
scenarios. Vol.2
Chapters 1 & 2.
£4.95 each.

These are four new expansion
programs, with data files, They
MERGE with the main game,
Unfortunately this takes a long
time; and to play a different
game you have to reload the
whole lot! The advantage is that
you essentially have five dif-
ferent games totalling some
400K. The rules are slightly
altered, as are start conditions,
which helps to keep you in-
terested in playing out the situa-

Mind Play

Greg Turnbull looks at games of
strategy and skill.

tions again and again. This
feature significantly extends the
useful life of the program. Red
Shift say it is selling as well now,
as when it was first produced
last year.

In all four programs the cen-

tres are already distributed, and
troops deployed for you. The
players merely decided which
empire or force they wish to
assume then straight on with
the play. Specifically the pro-
grams are:
® DECLINE AND FALL (OF
ROME)
Disease is the main change here.
Although random its local ef-
fects are very significanton your
troops.

The combat phase is slightly
changed. However it is stil bas-
ed on an input number of divi-
sions used. This can be set by
the player, and is perhaps not
the most satisfactory method of
deciding who wins a battle.
® NAPOLEON'S CAMPAIGNS
Generals are introduced here,
their symbols can be viewed on
the main map. A time limit for
play is introduced. As in real life
the generals when defeated,
may be either captured or
escape. No Nukes are allowed in
these early period wargames.
® WAR IN THE PACIFIC
An airstrike option replaces the
MNukes phase of the main pro-
gram, Otherwise the rules are
essentially the same.
® 1984
This is the most interesting of
the new situations; and the
most graphically effective. A
world tension bar reflects
changes in Europe. Wars and the
use of Nukes increases the in-
dicator; disarmament decreases
it. If the bar turns red total global
thermonuclear war ensues! This
appears to be almost
unavoidable in extended games;
hopefully not representative of
real life. The graphics of the
world destruction are well done,
and fun to watch.

Overall some very useful ad-
ditions to the Apocalypse range,
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and moderately priced too. Sad-
ly no further expansions are
planned as yet. However, future
tapes should have M.code maps
for increased speed during
loading.

The quest for the
Holy Grail.

48K Spectrum,
Dream Software

This is a new graphic adventure
game from an up-and-coming
company; Dream Software. The
current trend for flashy presen-
tation packaging is continued.
The instruction pamphlet (like
the program itself) contains wit-
ty notes and very few clues.

As usual the tape takes
forever to load; although the
screen display is claimed as
‘Cert, XX'. Once loaded you are
straight into the adventure, with
very little to help you.

The screen display is horizon-
tally split Hobbit-style, with
scrolling pictures and text. From
the name you might expect this
to be purely a medieval adven-
ture, like ‘Knight’'s Quest'. You
would be wrong; it's right up to
date including: CND pickets,
nuclear powered lamps, motor-
ways etc.

When a picture of a modern
road with street-lights appears,
the text says: '“This picture is
500 years before its time, but
who cares!”’ There are also
various references to other pro-
grams, for example: Eugene
from Inagime, and if you ask
‘who’ you get “"This isn't
‘Valhalla’ you know."”

The usual adventure facilities
save/load/quit are provided.
Plus graphics on/off, for when
you get sick of seeing them time
after time. However no help or
score routines are available, nor
is character interaction allowed.

Don’t be tempted to use bad
language if you get frustrated,
the program doesn’tlike it. It can
even get insulting and will call
you a nerd, or a berk on some in-
correct entries. The response

are quick, as is the screen draw-
ing. Unfortunately the pictures
don’t help the action much, and
are really just padding.

It is incredibly easy to get kill-
ed; this is where the program
lets itself down. You can be bat-
tered to death with a VIC20, or
suffer one of numerous other
equally nasty fates. For exam-
ple: If you try to enter the
cesspit, it says: “You're not
God, and haven't learnt to walk
on water yet.”” The program
abounds with such humorous
touches; one aspect which is
good fun.

Eventually you may manage
to reach Camelot castle; just as
you were thinking you had load-
ed the wrong tape by mistake.
Once inside | was immediately
killed by the French guard. He
unclogs his nose in your direc-
tion, and you die a horrible green
deathl|

The film buffs among you will
racognise this as a reference
from the hilarious ‘'Monty
Python and the Holy Grail."” This
appears to have been the in-
spiration for the program; those
who have seen the film wil
therefore be at an advantage.
For instance: You can die at the
hands of the knights who say
‘NIC’; and get frizzled into a pile
of bile salts! (Your fate can be
quite gruesome at times.)

Uitimately you get frustrated
with going through the early
stages so often. The terminal
boredom sets in; as dying is so
easy, and happens very quickly.
You merely get transported
back to the start to try again. So
for all its comic touches this pro-
gram is already out of date by to-
day's high standard of games.

The copying of a Hobbit-style
screen and the addition of
Monty Python ideas doesn‘t
manage to hold your interest.
The text and scenarios soon
become tiresome, causing you
to lose any incentive to try and
progress further. Sorry Dream,
better luck with the next at-
tempt.
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Lineage: 40p per word

Semi display: £9 00 per single column centimetre. Ring

for information on series bookings/discounts

All advertisements in this section must be prepaid
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rale card (available on request).

01 - 437 0699

Send your requirements to:
JANE EDMUNDS

ASP Ltd., 1 Golden Square,
London W1

SPECTRUM SOFTWARE CLUB
** LOWEST COST AND FREE CASSETTE #+

* Hire and exchange games from just 50p

* Buy new games at the best possible discount

* 100's and 100's of games to choose from

* A regular newsletter with details of new releases etc
* Every new member gets a FREE BLANK CASSETTE

Send just £3.95 and we will rush you your membership kit and
free cassette.

SPECTRUM SOFTWARE CLUB (ZX),
Video International, 287-291 High Street,
Epping, Essex. CM16 4DA. Tel: 78 78589

Or send a stamp for a catalogue.

SOFTWARE GAMES

CURRENT SPECTRUM PROGRAMS
Tradewind (£5 Cassette, £9.50 Microdrive)

Buy aship, provisions and cargoes to trade between the harbours of the
Coral Islands. Make a fortune if the weather and Pirates let you live long
enough to master seamanship and economics. A strategy/adventure
game with graphics for 48K

Jersey Quest (£5 Cassette, £9.50 Microdrive)

Jersey Quest (E5 Cassette, £9.50 Microdrive)

Following an accident, you are stranded in the labyrinth of time and
must find your own way back to the Present with the aid of Parsons and
objects from Jersey Folklore H text-only adventure for 48K in machine
code (Quill)

Morse Tutor (£4 Cassette, £8.50 Microdrive)

4-19 words/minule, variable spacing, variable number of groups of
random letters, numbers or mixed random sentences, own message,
single characters (including punctuation), variable Pitch, FEEDBACK
via screen, Printer or SPEECH (Phonetic alphabet via Currah u-Speach
on 48K version only), and repeat facility. 16K and 48K versions on one
cassetie, 48K only on Microdrive cartridge

Prices exciude VAT, but include postage

W D Software, Hilltop, St. Mary, Jersey, C.I.

SPECTRUM OWNERS My new
softlware house re es original
games (48K) J B v. 11 Park

SPECTRUM Tel (0534) B1392

Hill Road, Chingford,

FABULOUS PHONES,
72 High Street, Orpington
Kent BR6 OVQ
Tel: (0689) 74051 £3.50. Includes p je. payable

M. Taylor, 58 Aspinall Road
London SE 4

"SPECTRUM SYNTHESISER" -

drurr ds, rolling

ic earr ACCESSORIES, send 2 x 16p
¥ |-.{‘-,-:.-|.i_|r;‘. practice slamps ior free lists staling which
£5.00 each Scotl computer to: Electronic Facilities

alow, Firlands 3 High Street, Sandy Beds SG19

1AG

SOFTWARE APPLICATIONS
THE BIZ! The amazing new

Spectrum 48K record world game,

COMPUTER SOFTWARE AND

HOME ENTERTAINMENTS

SPECTRUM SOFTWARE — presents 2 greal games!

WORLD CUP '86 (48K) £3.50
A complete simulation of the World Cup, including qualifying stages,
full tables and results. Pick your own England squad and guide them
through to the Finals in Mexico and win the famous trophy. It's not so
easy!
STRATEGY 8 (16/48K) £3.50

A greal new strategy board game for 2 players. Chess players and
ingical thinkers will love it

SPECTRUM 48K

Book-Keeping and Monthly Financial Accounts
by A. G. CLOUGH F.C.A.

A totally flexible voucher based, COMPLETE BOOK-KEEPING SYS-
TEM on traditional double entry principles. BANK RECEIPTS AND
PAYMENTS, PETTY CASH IMPREST. SALES JOURNAL AND
LEDGER, PURCHASE JOURNAL AND LEDGER, JOURNAL ENTRIES
NOMINAL LEDGE, TRIAL BALANCE

Up to 250 Nominal Ledger accounts. Up to 400 Sales and 400 Purchase
Ledger accounts. Facilitates easy preparation of MONTHLY BALANCE
SHEETS and PROFIT AND LOSS ACCOUNTS, All records tangible —
uses 32 column printers Printer. Vary user friendly little expertise
needed. 60 page manual Full demaonstration exercise, 8 programs-over
100K, Supplied on tape with three additional marked tapes for Data

saving. Microdrive adaptable. Price £38 inc. PAF from

Enhanced edition for 80 column printer available shortly. Enquiries
invited

MANX TAPES, GAREY VEG, GLEN AULDYN
RAMSEY, ISLE OF MAN.

SPECTRUM
48K

SICK OF "BLASTING
GAMES?"

l

2 BORED WITH POINTLESS

Or why not join the AN"JDAVT!'EO’;}A&KLNG Ic "ADVENTURE GAMES?"
HOME ENTERTAINMENTS TAPE EXCHANGE CLUB? Mp .x us L
* Once only Membership Fee — £6 rog. £7 incl = - 5
* Over 100 top-selling titles {many more to be agdded shortly) MORSE-CODE READING l T:;mr:]sl{lg .Jﬁ-sf-te glﬁlda:.?n

* Free program of your choice upon joining Progs for ZXB1 (1K) £7 incl. and grams, codes, elc. ar iy
* Exchange as many programs as you like at £1 per tape SPECTRUM 16/48K £8 incl ?échoasfﬁﬁ'éﬁs f‘rvalléllbr?n or
= i r : 1 1
Cheques/POs to: S AN aesks Send chewﬁfo'f'f:.«. %5 tg'
Pinehurst Data Studios, G.W.C i i

HOME ENTERTAINMENTS i Plnanuiet B, B0 Gaaee L
6 Hampton Road, Blackpool FY4 1JB gL i Mansfield,
Notts NG18 3HL.
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SOFTWARE APPLICATIONS [ SERVICES

Pools Prediction

Made easy on 4BK Spectrum

Aways. Features Analytical Draw
Finder which allows program to
learn from it's own mistakes
however small

No fiddly database required. |
Prints team form comparison ]
graphs. Analyses and graphs
results every week, Takes full
account of “Cup” Maiches
Promotion/relagation menu

134 Dividends won by wriler 50
far ("This is tha best and most
scientific of any program | have
sean” Mr. R. A P. Secretary,
Orpington Computer Club)
("Once again thank you for one of
the best investments | have
made” — Mr. D, L. B. Feltham)

HORSE RACE

Horse Race Predictor
Very successful and easy to use
predictor for Flat Racing. Mo
Knowledge of racing rcquired.
Self Teaching program is never
out of date Free permutation

calculator with all programs
Ask for
British Pools at £8.95
Australian Pools at £8.95
Flalt Racing at £11.95

Rombest, Dept. ZX.,

9 Hawkstone Avenue,

Newport, Shropshire
TF10 7SE. Tel: (0952) 813318

Outputs Best Draws, Homes and |

Trade Secrets

SPECTRUM

CUT your Home Healing cosls
This 12K long program for the
ZX81 calculates the healing
savings for vanous types of nouse
nsulation and so helps you
choosde the fuln.:'
lype of insuls
Send SAE
£7.99 for vo

most cost e

10 |“.irr"']l in
(, 18 Heywood
S Wirral LG66 3PR

Road. Gt. Sutton

BAR CHARTS madc
48K Spectrum with pr
matically scales axis: saves graph
data; allows update of data Ideal
for sales rainfall share prices elc
Available on cassette lor
1 recorder and microdrive
Send cheque/PO to | D
Patiman, 5 Mountclair Court
Northampton NN3 30G. Allow 28
days delivery

BURGLAR ALAFIM [] |||||—‘-r'
Piease wisi 0
SNOWroor
-J-rmr frea
UL HOOE

aSY 0N Wi
ata P\L..\,

WoAVERuUg

108. Telephone: (02 1

SOFTWARE EDUCATIONA

READING AND
SPELLING
PROBLEMS?
THEY END HERE

For any ZX Spectrum:

5 years-Adult
WORDS and LETTERS
Features include:

* Moving Graphics
* Enjoyable Tunes
* Words Changeable
* Teacher Advised
Learning becomes fun
2 programs, 1 on each side
for only £4.95. Send SAE
for details or make cheques/
P.O. payable to
Webco Software,

26 Nuns Orchard, Histon,
Cambridge CB4 4EW.
Quick adespatch. Dealer
enquiries welcome.

| KILSOFT

EDUCATIONAL REVISION
PROGRAMS
48K SPECTRUM
GCE & C5E Biology, Physics, Chemis-

try, Geog and Maths Suitable for
hrome and School
ONLY £4.95 EACH

For fullest details write today

Interested in ASTRONOMY?
Suitable for serows "0 level use but
also for those who have |t as a hobby

ONLY £10.00 — booklel included

32 Briarlyn Avenue, Blrchen

Huddersiield. Tel; (0484) 31151

FOR SALE

Replica, loud finng

Call 45 Automatic, as used
| by U.S Army, ideal slage

| prop with ammo £5.25

| carriage S0p.

gl
¥
|

Snub nose Police Special -

with silencer and ammo

€47 . 5

4,70 Carriage 50p

8 uged by US

apartment. ldeal
ge prop with ammo
£3 rI.'l carriage 40p
\dea! for videa 1iim making. Mail ordor
anly. Send cheques or PO o
Razzamallazz, B0 Selhurst New Rd..
London SE25

SPECTRUM 48K
SOFTWARE

Fed up with high-priced glossy
packaged mediocre games? You
need our first games casselte
DOUBLIT

DOUBLIT holds two top quality
brand new games on one
cassette. PIT is a graphics adven-
ture which will take you into the
dangerous depths of URWORLD
to find the Staff of Life. In-
cradibly instantly appeaarin
graphics in full colour. BAC-PA
nieeeds skill and quick thinking as
you strive to keep your faclory
supplied with fuel. You will never
believe the creatures out to stop
you! Price £5.50 inc P&P. Send
for a list of our first-class range of
educational & application pro-
grams. Cheques/POs to: Camel
Micros, 33a Commercial Road,
Weymouth, Dorsel.

LOGO

arch Danny Hladky
. XB1 16K
3D Tracer Thr frmen: al ob-
| in carthesan projpechon and
FSpEClvE..,. .. E585
Super\draw 1. l:m
foolkil and graphic sol
slration |I'1
Magrc Palnt

Flaah Movie
Send cheque 1o Dlnnv Hladky.
Krimmerstrasse 10;
D.6050 Oftenbach Main,
Wes! Germany

Add 15 |\|_ UK overseas

lrage enguirnes welcome

QL UTILITIES

4 programs on
Sinclair Gl
overtlowing the screen. pro
single key LOADING or DELETio
liles el "':-;-'r-”x’l.-"x'l-l'l_,_] of car
jes and Dack-up copying of
whole or part of the cartridge £10
fromm
W D SOFTWARE
Hill Top, St Mary, Jersey, C.l.

TEL: 0534 81392

COURSES

NEW TO COMPUTING

We are hove to help you gain skills in
computing. Individual machinegs
qualified fuliton, practical course
Aing Computer Warkshop on 01-318
5488. 4 Les High Road, Lewisham,
Londen SE13 5LO
Childrens” Holiday Courses also
avallabie

microdrive for
I DIRectory

nreven

MICRODRIVE
TRANSFER TAPE

Atlast MAJORITY of your soltware
car be fransferred o M
aven aulostant commercially made
games WILL run as intenced

» MNEW 007 MD casselle an
nables you 10 transfer the
Headerless programs as wel
® Includes an inteligemt Header
Reader which tells YOU # any
special actions reguired
Does NOT require an additional
Heip lape
* Semi-Automatic. Fully automatic
syslems have proved limited
How it works. Copies Code 1o the
Microdrive using ils push-button
copier. YOU make a few very easy
changes to the Basic loader pan
Save il to Microdrive, and magc
INSTANT SUCCESS.

007 MD IS JUST £5.95
{Europe +50p Other areas +£1.50)

SPECIAL OFFER: Membership of

the MICRODRIVE EXCHANGE

MNewsletter club plus 00T MD for just
£10. {Or on cartridge for £15)

ZX-GUARANTEED (Dept. ZC)
29 Chadderion Drive, Unsworth,
Bury, Lancs BL9 BNL.

Tel: 061-766 5712

SECOND HAND SPECTRUM
GAMES wanted - originals only
{with inserts, elc.) Dishked/ Over-
Zapped/dissappeointing games =
we'll buy them' Send list for offer
by return! G. Inglhs, 37 Cockburn
Stireel, Edinburgh EH1 1BP

H/Q 12 The Vineries, Endfield, Middx, EN1 3DQ

Tidy units made in 3 styles and colour
to suit all
hardware. At £23.99 inc p&p and VAT
Send for details to:

computers and their

(Established:
1870)

OUTPUT

lmpoasrblo? Na. Our RGB OUTPUT modula is |ha
r 1o your praya
+ Truu TTL level mllou" plus comp syncs
+ Can be used with any RGB/TTL manitar
+ No modilications or Internal conneclions
- Simﬂly plugs into expansion port
#+ No separale power supply required

Price £29.95 * 50p PAP or SAE lor details -aiso
many ZX & Spectrum addons & part

NEW SOFTWARE for 48K Spec-
trum. Roadsafely for 'S5 years +
£2.95 General knowledge family
quiz £285. SLR I-"mrnq- aphy for
beginners £2.95 Special olfer - all
Ihree programs jus! £7 50. Free gift
with all s, p&p inclusive
Order ¢l from  Astral Com
puting, 179 Carmish Rd., Chipping
Narton, Oxon

REPAIRS

-odq!:t electronics- 20 starling
Close, Buckhurst Hill Essex. 1G3 5TN

SINCLAIR SERVICE CENTRE
We have the spares for all repairs to
Spectrum, IXBE1, printer and RAM
pack. You pay £10 plus parts and return
postage. All units repaired to original
standard using genuine Sinclair spares
by our HMN. qualified sialf, Alsa
avalable, Spectrum memory updale

16K-4AK by post £28.50 inclusive

Cuanium, 33 City Arcade, Coveniry or
phone Cowentry (0203) 24632

SPECTRUM ZIB1
{ RHEATING? NOISY
EYBOA
Problems solved with PR adaptor
no soldering, no dismanthing, just
plugs in place. Please slate
model, £8.95 plus 75p p&p. PR
adaptor plus reset switch (allows
system reset) £10.95 plus 75p
pdp. ZX supply repair service
£5.95 inclusive, Cheques & PO's
ta. PR Electronics, 14 Bretby
Close, Doncaster DN4 GEL. 24
hour answerphone 0302 530545/
0302 538747 German stockists
ERC Services, Heinrichstrasse
93, 4000 Dusseldorf, W. Germany

qn} |':| l"\l"- H
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MICRO COMPUTER
AUCTIONS

Regular monthly auctions for all micro hard
and software.

‘MICRODRIVE ONE (MDI)

4BK Spectrum owners can now get the majority of their programs
running on m/drive with our 7 program package. T.C.5. ({£5.50)
transfers the byles, MDI| with its advanced header reader, prog
analysis, bytes mover etc. Gets them running. Headerlass, V long
or low start address - e.g. 16384
We believe that our package is the only one available that
successfully transfers the majoritu of your programs.

Microdrive One introductory price £6.50

Graphics Toolkit £5.50

SAE for more details

Send for entry form or next catalogue to:

MICRO COMPUTER AUCTIONS (ZX)
Northington House,
59 Grays Inn Road, London WC1X 8TL.

LERM, DEPT ZX, 10 BRUNSWICK GDNS,,
CORBY, NORTHANTS.

TEL: 01 - 242 0012 (24 hours)

|_sortware W — e

SPECTRUM OWNERS

COMPUTER SOFTWARE:
Business and Games for most
Computers
Commodore 64, Vic 20, BBC,
;tari, Dragon, Spectrum, MZ700,

XB1.

New Releases for CBM 64,
Spectrum, BBC, Atari. Dragon,

Why not use our software ex-

change service. With an ex-

tensive range of games, edu-

cational programs, etc. Only

50p per lape plus P&P.

Send SAE for full details to:
X. Lent Software,

YL Y T VR e FRISTT ] Spectrum, MZ700, ZX81 8 Cheviots, Highfield,
2 ok O N___ oL New releases for CBM 64 Spec- Hemel Hempstead HP2 5RD
i a U = e trum, BBC. Every 2 weeks — just
.o i L iildlliﬂ'\ir:”fwﬁk?m you.a LOOK! Any Program for any micra
ﬂ:—"‘ B e W Altai C10 data cassettes 40p al 20% discount. Also the only tape
3 T — 35 ol ) . each. § C15 data cassettes £2 40 exchange club specialising in
el Al S o e i e T 1 51," floppy discs D/sided — DL today's Top 2ﬂb [s;rlec:mm_ u{{gm-
o YTt | i I = g e g PP |13 o g U T 1o T8 v Vi e density. £2.30 each or 5 for £10 modore), Membership free. Write,
@5'%-1 HJ-E'{_EE L&%‘bﬁ%i%&ﬂ l.i:j‘_\;_._{_;‘).__;_-\_—rf& el J.I‘J‘ E?):: msﬂﬁléso;:::ﬁ.g:;:::lll stating micro, to Ham Software

|23, BERTIFTED or~4B57-0626

EX23 SAF. Tel: (0288) 4179

Library (ZX). Ham Lane, Elstead,
Surrey GUS 6HO. We've gotthe lot

Addictive Games.................ceeveiiiinnnnn. 54 OHNS SOIWEREE .. o ovsivivsinminimmsmsisiis 63
] T siicie TR National Software ........... Gasasssassssstnansnny
Argus Press Software....... veeeen. 26, 30, 147 Picturesque........... T 181
BVBION G e e e 124 The Program Bureau........................... 124
Boelm AW......... e T R R 106 PV TS naasiinisnmmiii 114
Brother Industries...............cceevnivnnnnen. 31 Print & Plotter.. ... 66, 67
Buffer Micro Shop.................... T | - Romantic Robot................ RPN, | .
Campbell Systems .................ccccennnnen. 128 BOlronles ... covinnnniiimrisman ey 59
BRI oo R S ST <27 Skywave.................... T P PP |
Commodore....................... N .. 22,23 Softeach ........ AR AT S s s A
IR i i asinsms aie 51 Software Farm...................ccouvvns et D
Durrell Software.............ccocrvmvvarsnssasasanses 2 Software Supermarket.............. P
DOMBRI. i ittt sassensna 19 Spectrum Games..............cccevvvienennnnns 00
Electrical Software................. Ry || -1 SLRCOM..c..iiviisummnasavainioan B8
LB T g o RS 117 ST i i o S R SRR AN 124
Hornby Software...............cocovvveenrnnnnnnns 48 3| 5 L T OBC
IMBTIBCE . vivviivnnnnvriaiiinnsas 138 Trade & Tech.......c..cevvvnvnvnnnns PR
KUuma CoOMpPulers..........cccocauerenenrosssnses 42 Technology Research........................... 96
McGraw Hillbrook.............ccocvviinvnnnnnn, 122 Transform .......cooovviiiiiiiiiiiiieenen, 131
MOOW MICYOR....sciissninanmunniian 39 University Software..................ccccevveeen. 106
INHEEO RPN s connnnsicismsion iR A 135 Wizard Software......... SRR 78
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CURRAH USPEECH

constructing \ ke
,ms&-“ﬂuk Mu[hﬂ'mf ;
-evil™l Further commands control the “voicing’ -

are pressed, arhdanlrmriatmnfacﬂnyam's__'
~ add expression to the speech. - i i
USPEECH is fully compaﬂbie with ZX lnterface ] and

may be used with the CURRAM uSLOT Expandable
Motherboard, allowing easy expansion of your ZX
system. uSPEECH and uSLOT will also be compatible
with the CURRAH wSOURCE unit when it arrives later
this year, allowing you to write Assembler and FORTH
staterments directly into your BASIC programsl

Top selling games like ULTIMATES Lunar Jetman
feature uSPEECH voice output — watch out for other
tiles from Bug-Byte, CDS, Ocean. Quicksilva and PSS.

papmh. JSIor and Source ae Hademaney of Curan Gompter Components Lig
2K I¥ S;:-'umnm X Intetface | 26 traderridre of Sinciat m-arh Lad;

To: MicroSpeech Offer. P.O. Box 1, Gateshead, Tyne & Wear, NEB 1AJ i
Pleast SUpply ... MIGTOSpeeEh Lnls| a1 £29.95 each incl VAT & P & i

. mmﬂﬂaﬁuumm VAT & P& P I

I lenraumi
. Ienciose achequefPD payable o "MicroSpeech Offer’ value 't l
l or debit my AccessBardlayCardNo T T T T T T LT L LTI TIL] I

l Cardholder :.qurr £k l
mmmm 487 4683 P ate 30w B dins fr defivery l:ﬁ-umlrmg.

Wemmmmm see us at the PCW Show Stand 329 -—-




How much would
you expectto payfora
dual 128K fastaccess

storage system for
your Spectrum that
included Centronics
and RS232 interfaces
and free word pro-
cessingsoftwareas

standard?

Chances are it's a lot more
than £129.95. But this is what
will buy you the incredible
Rotronics Wafadrive unit.
There are no extras - this price
includes VAT and postage.

A fast reliable dua

Integrated System

The Wafadriveisa
complete system which
contains the micro interface,
two 128K drives, RS232 and
Centronics ports, all in one
attractively-styled, compact
unit. There is a minimum of
connecting leads and no extra
boxes to clutter the desk top.
Like the majority of profes-
sional systems,the units are
dual drive. This offers the opti-
mum balance belween system
flexibility and cost. Built-in
serial and parallel interfaces
allow the direct connection of
just about any popular printer.

Fast and Reliable

The Wafadrive achieves
very fast loading and saving,
but not at the expense of
reliability. Extensive research
and the use of high grade
materials ensure that the
Wafadrive will give years of

dependable operation.Data

integrity is on a par with
floppy disk. The fully inter-
changeable wafers are avail-
able in three sizes - 128K, 64K
and 16K. Low capacity wafers
give faster access. They are
therefore most suitable for
program development
applications. The high
capacity wafers are suitable
for more general data storage.
Loading rate is well over ten

times as fastas cassette!

Software

Armed with the com-
prehensive user manual,
blank wafer and word
processor supplied, you can
use your Wafadrive straight
away. There is also a rapidly
growing range of software to
enable the programmer and

games player to exploit the
Wafadrive system to the full.

Watadrive for the 16/48K
Spectrum is available now.
Versions for other popular
home computers are under
development.

Send a 16p stamp for a full
colour brochure and
information on software and
accessories.

FOR USE WITH THE SINCLAIR SPECTRUM

drive storage system

r--------—_—— -

Flease send me (enler as appropriale):

I ___ AOTRONICS Spectrum Waladrive{s) @ E129.95each | Sananya:
I ____ 16K waler(s) @ L3.45each
— @ELESeach .
128K waler(s) & £2.9588ch Hame:
I =" HeathrowMightiite i (48K : Howson) i C14 85 each
Space Wars/Seiddab Attack/Luna @ 14 95 each N Address.:
I Atiack (48K Hewson) =
Bear Bovver'Wong s Loopy Laundry: i 8 #Seach
l Wiorld Gup (48K :Artic) — -
Starhike (48K Sohek) & £7 - 958ach
I The Artist - graphic ulility (48K :Softek) & £9.95each Send to (no stamp required):
____ ZAP machine code deveiopment i C19.95each _
I package (48K Hiwson]
RS232 lead @1 9.95each
| ____ Centronies lead L9 9508ch
TOTALE Please allow 28

I Al prices include VAT and P&F

I 1 ienclose a cheque/PO* made payable to SMT
| [] debitmy Access/Barclay card* account no.

| p—————r——

(*delete as appllcahlsj

days for delivery.

2XAGrEA

SMT,FREEPOST, Greans

Norton, Towcester, Morthants, NN12 BBR




