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ORBITER

A fast and furious arcade action game for the
ZX Spectrum, Orbiter is written entirely in m/c
code with full arcade features including scan-
ners, reverse, hyper-space, continuous scor-
ing, sound effects and humanoids.

Survival is the name of the game in this exciting
scramble-type arcade game. Fast machine
code action with full arcade features

RISE

Fruiteatingmonsterbeatingmazemunching Soar through the stars in this exciting new
creaturecrunchingghostchasingfastamazing ' space ship simulation. This new, advanced ver-
Muncher! Fast machine code. maze. race sion of Startrek uses the full colour and sound
and chase game facilities of the Spectrum microcomputer.

ZX 81 Arcade Action List ZX — Spectrum Software :
ZX 81 Compiler [] £5.95 Orbiter [] £5.85 :
Muncher (ZX 81) [[] £4.895 Ground Attack [] £5.85 P
Asteroids [0 £4.95 Starship Enterprise [ ES.95 :
Invaders [] £3.95 Muncher [] £5.85
Alien-dropout [] £3.95 /P
Startrek 0] £3.95 | enclose a cheque ; D‘for e e .
Graphic Golf [] £3.95 Please send me as indicated.
' B e i ot O i st vensia
T SR S e R e L S N
GENEHOUS DEALER EEEE R A a AR P e L L R LR RS
DISCOUNTS AVAILABLE Send to: SILVERSOFT LTD.
20 Orange Street
London WC2H 7ED

PROGRAMMERS. Tired of working for nothing, send your programs to 6ILVERSOFT for a speedy reply.



L JOYST

DK 'Tronics and more !!

ZX Spectrum / ZX81

FOR ONE JOYSTICK AND
INTERFACE MODULE

BUILT, TESTED & READY FOR USE

* NO SOLDERING, interface module plugs into rear
connector between ZX and Ram Pack, Printer etc.

* NO SPECIAL PROGRAMMING, Joystick 1 simulates
cursor movement keys 5 to 8 through interface module.

* IMMEDIATELY COMPATIBLE WITH ALL SOFTWARE
using the arrow keys for movement.

* TWO JOYSTICKS connect via one interface module.

* EIGHT DIRECTION, SELF CENTRALISING ACTION
with integral ‘FIRE’ button.

* FREE ‘VIDEO GRAFFITI’ program & full instructions.

Compatible software from:-
Abbex Abersoft Axis
Silversoft Quicksilva
Mew Generation Software

FROM: MR/MRS/MISS
ADDRESS

SEND C.W.0. To: A.G.F. HARDWARE, Dept, ZXC
26 Van Gogh Place, Bognor Regis, West Sussex PO22 98Y

QTY |ITEM ITEM PRICE [TOTAL
JOYSTICK 7.54
INTERFACE MODULE 15.56
ZX Spectrum [] ZX81 [Please tick |FINAL TOTAL

EDUCATIONAL, SPECTACULAR AND LOTS OF FUN
— SEND SAE FOR FULL DESCRIPTION & DETAILS OF
SPECTRUM APPLICATION SOFTWARE.

This great program is available now for £11.95 (VAT and P+P
included]. Access & Barclaycard welcome. Dealer enquiries invited.
KUMA COMPUTERS LTD., 11 York Road, Maidenhead, Berks.

Telephone: (0628) 30822 Telex: B49462
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Make much

more of your
ZX computer!

More memory for your ZX81!

ZX-PANDA.

The uniquely expandable 16K RAM pack
The professionally produced 16K RAM Pack
that is expandable to 32K simply by
plugging-in our expansion module.

Start with 16K . . . expand later to 32K!
Solidly built, attractively cased to fit
perfectly on to a ZX81 without wobble!
Includes LED power indicator.

The RAM pack that won't become
redundant when you want more than 16K!
16K Expandable RAM. . . . . .. £32.95
16K Expansion Module. . . . .. £19.95

More sound from your ZX Spectrum!
Echo

Not only more sound, but better sound and a wide range of
other facilities!

Control Volume, and adjust tone of sound!
Load and Save without switching leads!
Audible cue facility for tape programs!
DIN compatibility!

No additional power supply needed!
Attractively cased — looks good
— SOUNDS GOOD!
Only £23.50

L N N N N N N N N N BN |
To: Stonechip Electronics, Unit 9, The Brook Industrial Estate, Deadbrook Lane,
Aldershot, Hants. Telephone: (0252) 318260,

Please forward me the following products:

ANl prices are inclusive of VAT, Post & Packing for UK. deliveries joverseas add 15%)
R = e s, LS50, S o0 o Ao e R A s

IR o 2 S e e R R R R R R
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STONECHIP |
ELECTRONICS :

d

“more ways to make more of
your computer”

N I O D O B B B B . .-
DEALER ENQUIRIES WELCOME  Delivery approx 14 days
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letters ..........8

s someone out there having the same
problems as you? What does everyong
think of the latest software on the
market? Has anyone found anything
about their machine that you haven't
found on yours? This is the place to
look . . .

Robert Speel has a new book out this
month called ‘Better Programming on
your Spectrum and ZX81'. We present a
sneak preview.

AirRaid........ .18

Have an explosive time on your ZX81
with this program written for us by
Stephen Ormrod.

Sinclair Software Fg‘rl

Mick Pearce checks out the latest
software titles from the Sinclair stable.
Do they come up to scratch?

Your'81

CONTENT

Adding On Your

Spectrum . ......27

If you thought the ZX Spectrum was an
‘all-singing, all-dancing” micro, just wait
until you see it in action with some of the
peripherals awvailable. You'll almost
believe a micro can fly.

Sheepdog Trial . . . 36

Mot so much of a trial, but Guy Morgan
definitely assumed you'd enjoy a tactical
game when he wrote this program on his
ZX81.

Machine Code
Tutor ..........40

Stand up all those who don’t understand
machine code. Well, don't just stand
there — sit down and read this article!

F.AA.Cup ........44

It's on the road to Wembley with this fun
listing fromn GL Maynard for you and your

Spectrum.

The Learning
Process.........48

An educational package which
comprises a book and a cassette as part
of the learning process? James Walsh
takes a look and reports back with his
impressions.

ClockingOn .....51

Got the inclination? Then, just type this
into your Spectrum and thanks to Ben
Rimmer, you’'ll soon have the time.

All the news from Sinclair Research, the
latest software and hardware
announcements. Read it here first.

Club Corner .....58

Another selection of wuser clubs
dedicated to the Sinclair computers,
eager for your attention and support.

Battleships..... .60

Anchors away, Spectrum at the ready
and it's off to sea. A splendid adaptation
of the classic old favourite, from Jeff
Hamilton.

stock control ... .65

Keep your business stock in order with
this fine program written by Neil
Streeter. Although written for the ZX81,
there are notes on conversion to the
Spectrum.

Bookshelf .. . ... .68

Patrick Cain dons his reading glasses and
pores over another selection of
computer books for your library,

Machine Code Colour

Graphics........74

Robert Erskine takes on the challenging
subject of creating colour graphics on his
Spectrum using machine code — not for
those of a nervous disposition!
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The Hobbit . . . . 6

You've read the book, and seen the
film. .. now play the computer game
on your ZX Spectrum. Phil Garrett takes
us on a guided tour of Middle Earth.

Horsing About .. .7

Andrew Haslem saddles up his ZX80
with this horse-race game.

Competition. ... .81

Your chance to win a library of books for
your Spectrum library. All you have to do
1s to tell us where the authors are. . .

I

Into The Fourth

Dimension ..... .83

If you thought that three dimensions
were enough for a computer game, then
join Phil Garratt as he delves into the
fourth dimensian.

Tim Hartnell, programming author
extraordinaire, begins a two-part feature
on how to make your programs that bit
maore interesting.

_m
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The first part of a feature by Simon
Goodwin in which he explains the
workings of his incredible diassembler
listing for the 48K Spectrum.

lonTarget .......92

: Timothy Panell presents a double bill of

programs for your ZX81.

Asteroids Ahead.94

Watch out for the asteroids as you steer
your spaceship through deepest space.
A program for your Spectrum by Clyde
Bish.

User Character

BBL Ll O

Define a whole new set of characters on
your ZX81, with a little bit of help from
David Mold, of course,

ZX-CESIL 2 —

partone ...... .10/

John Miller begins his adaptation of the
educational computer language, CESIL 2.

Number Tumbler 108

Watch those numbers tumble in this
game of chance from Mark Berke.

The perfect program for the electronic
hobbyist. An electrifying listing for your
Spectrum written by GL Maynard.

It'sAllAGame . . .114

James Walsh compares a selection of
the latest arcade-style software
packages for the ZX Spectrum.

This issue, Toni shows you how to make
music on your Spectrum using machine
code.

Software
selection ......122

A comprehensive guide to the software
market for the ZX81 and Spectrum
computers. Complete with details of
price, etc, you'll also find a list of
supplier's addresses.

“

Specifications ..133

A reference guide to the Sinclair range of
products. It's all here.

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

All submitted material should be typad it 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 come complete with a full explanation
of the operation and, whera relavant, the struc-
ture: Spectrum programs should be accompanied
with a cassette of the program (which will be
returned] as well as the listing.

All submissions will be acknowledged and any
published work will be paid for at compatitive
rates. All work for consideration should be sent to
the Deputy Editor at our Charing Cross Road
address.

5




M.C. LOTHLORIEN

a prophecy with hindsight for all SINCLAIR owners

BEWARE THE IDES OF MARCH!

ROMAN EMPIRE The prophecy might be a bit late, but then it did not help
Julius Caesar anyway! Late or not it is never too late to discover the
challenge of Roman Empire, our largest selling Spectrum game. It will test
your generalship as you build your armies, and fight campaigns in your
attempt to conquer armies in provinces of the Roman Empire. This
challenging game takes full account of troop morale, fighting efficiencies,
leadership ability etc. Three levels of play giving many hours of satisfaction
You may find you were born a mere 2000 years too late! SPECTRUM 16K
ZX 81 16K, also DRAGON 32.

TYRANT OF ATHENS
(ZX81 and Spectrum)

Can you survive long enough to turn Athens
into the most fearad state in the Mediter-
ranean? Train troops, build warships, hight
battles by land and sea against hoslile
Greek Stales and the vast Persian Empire
Many more features in this, our best selling
game. {Dragan version available)

SAMURAI WARRIOR
(ZX81 and Spectrum)

How would you have fared as a Samurai in
13th Century Japan? Face challenges from
other Samurai, give aid ta villages and resist
attacks by groups of marauding bandits. 7
levels of play, a most fascinating game. Are
You a survivor or will you commit ritual
suicide? (Dragon version available)

PELOPONNESIAN WAR
(ZX 81 only)

Set during the great war between Athens
(you) and Sparta. You must use all your
resources of troops, warships and
diplomats and your struggle to gain the
aliance of the other neutral states, before
the final battle. Three levels of play, instruc-
tions contain map of Greece for reference

apan

Also available WARLORD for ZX 81 16K (and DRAGON) set in 13th Century J
All games contain comprehensive playing instructions and they play differently at each level
(where applicable) and on each occasion. All ZX 81 need 16K Ram. All Spectrum will run on
16 or 48K, PRICES: SPECTRUM £5.50: ZX 81 £4.50: (DRAGON £6.95)

ACCESS NO. OR CHEQUES AND PO’S PLEASE MADE PAYABLE TO:

M.C. LOTHORIEN

Dept Z1, 4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS.

N
NOWOTNIK PUZZLE KNIGHT’S QUEST

-

A full-blooded adventure for
the 48K Spectrum using split-
screen graphic pictures and
a scrolling text window. You

For either the 16K Spectrum or
16K ZXRI, this is an original
challenge for anyone. The

screen becomes the playing
board for this addictive puzzle.
Machine coded for smooth and
instant responses, it offers four
levels of difficulty. The com-
puter breaks and shuffles a
two-by-two coloured square -
have you the skill and mental
agility to restore it? “Very
addictive” - ZX Computing

must find Merlin's lost treasure,
battling elves, scorpions, drag-
Ons; rescue a princess from the
evil Wizard of Trill - it goes on
and on! Over 120 locations plus
a full English command line
scanner, machine coded for
fast recognition. Truly state-of-
the-art! Also available for the

Feb/March 1983. 16K ZXB1.

ZX SPECTRUM Z2X81

Knight" Quest (16K) £4.95
Nowotnik Puzzle & Other Diversions (16K)  £5.00
ZX81 Adventure Tape (3 full 16K games) £5.00

Knight's Quest (48K) £5.95
Nowotnik Puzzle (16K) £4.95

Dept F FREEPOST EM463 (No stamp required)
PHIPPS ASSOCIATES 5 from surey iz s %

Prices include postage (outside Europe add £1.00) per item.
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SPECTRUM ADVENTURES

SPECTRUM VALLEY

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

Spectrum Valley is a real-time game of adventure and survival. You may choose one of five character types
to be your personal ‘extension of self’ to battle and put your wits against a number of monsters. Find treasure,
fight @ Thunder-Lizard in the arid deserts of the Valley, conquer a Krakan in the lakes surrounding the dread
Temples of ¥'Nagioth or cauterise a Wraith in the Black Tower. In fact live out the fantasies you've only dared
dream about. BUT BEWARE. . .more die than live to tell the talel

ONLY £77.45 ALL INCLUSIVE!

e i B T R B R R R S e pepe gy g

ADVENTURE SERIES No 1
THE WHITE BARROWS — Program approximately 8K

Somewhere amid this maze of burial chambers lurks an Evil Sorcerer whom you need ta trap. Trouble is, he's
protected by Trolls, Dwarves, Serpents and the occasional Dragon or two! Your magic staff will block the tunnel
to prevent him escaping. . .unless, that is, he outwits you,

A real brain twister, White Barrows requires both brains and brawn from its players. It's no good just hacking
your way through the Barrows and hoping to fall over the Sorcerer. Eventually you'll meet a Dragon — and they
don't hack easily! You'll need all your cunning and strength to survive this one for long.

ONLY £6.50 ALL INCLUSIVE!
CONQUERING EVEREST — Program approximately 11K

So, you think climbing mountains is all about scrambling over rocks? This superb piece of programming will
soon change all that!

You are in charge of an expedition comprising 18 climbers, 34 Sherpas and 40 Porters, There is food, tents
and equipment for all, including the oxygen you'll need as you near the summit. Trouble is, it all starts at the
BOTTOM of the mountain and you have to get it all to the TOP! Each route upward must be forced and any
camp you make must be properly supplied, otherwise the expedition members will retreat down the mountain.

The monsters in this game are avalanches, starvation, storms and worst of all, bad planning! A real thinking
person’s adventure, Everest will test yvour skill and forward planning to the limit,

ONLY £6.50 ALL INCLUSIVE!
OR BOTH MASSIVE ADVENTURES FOR £11.45 ALL INCLUSIVE!

ADVENTURE SERIES No 2 ‘“
CELLS & SERPENTS — Approximately 11K ‘

More monsters than you ever thought could fit behind yor keyboard. Wander the hills in search of gold and glory
but be very, very careful where you tread!! There are things here that make your wildest nightmares look like
Julie Andrews. Fancy meeting a Mind Flayer for example? Or shaking hands with an Asmodeus maybe? (You'll
only do that once!) Treasure is here to be found. . . the hard way!

See how good you really are at Adventure with this practically unsurvivable fantasy. Not for the faint of heart
or the slow of sword,

ONLY £6.50 ALL INCLUSIVE!
STOCKMARKET — Approximately 11K

There are other ways of making money than bashing Trolls on the head. Try this one far a change. Contend with
a fluctuating economy, tax investigations, bullish opponents, impatient bank managers and consortium
takeovers as you try to make your first million.

It is decidedly difficult and definitely compulsive. A must for all those aspiring financial wizard¢, both young
and old. Easy to play but harder to beat than a Dragon. Up to six players can join in too.

ONLY £6.50 ALL INCLUSIVE!
OR BOTH GAMES FOR £11.45 ALL INCLUSIVE!

All tapes available for
Spectrum 48K

| PledEE BN e e e e s tapesl oot R s e R
. .. ....|state which tape is required).

| 1 enclose my cheque/postal Order/International Money Order (delete as necessary)
| FOrss seaneinisiis s i il s e e {made payable to ASP Ltd)
| or Debit my Access/Barclaycard (delete as necessary).

I
I
I
|
I Please use BLOCK CAPITALS ]l
|Name{MrIMsiF

|

|

|Addrass
+ st POSTOOB. L v s e s
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| WELCOME |

Hello there, glad you could join
me for another ZX Computing,
as usual stacked with informa-
tion for your Sinclair computer.

In this, our sixth issue, there
is the usual mix of programs for
your Spectrum, ZXB81 and
ZX80, covering a wide range of
interests such as business,
domestic, educational, games
and utilities. There are also ar-
ticles and programs specifically
written to help the beginner
master the art of programming,
and others to further develop the
skills of the experienced Sinclair
user.

Inside information

Before you start flicking thraugh
the pages of this magazine to
savour the contents, let me first
whet your appetite.

As more of you are flexing
your programming skills on your
Spectrums, so more of you are
sending in your programs for
possible publication in 2X Com-
puting. And I'm happy to say

8

that the standard set so far has
been wery high. This is more
than borne out by programs
such as Circuit sketch by G L
Maynard and Battleships by Jeff
Hamilton.

| am also pleased to include
the first part of a two part article
called Spectramon. This article
introduces you to Simon Good-
win’'s incredible disassembler
program for the ZX Spectrum,
the full listing of which will ap-
pear in the next issue.

Of course, that's not to say
that the quality of ZX81 pro-
grams has in any way dimini-
shed. We are including some
strong programs for this com-
puter including Stock control, a
fine business listing written by
Neil Streeter, which could
benefit any company; and
Sheepdog trial by Guy Morgan
and Air raid by Stephen Ormrod
for a bit of fun.

And for all those would-be
machine code masters, Toni
Baker continues her excellent
series on getting to grips with

machine code on your Spectrum
with some hints on making
music. Also, Mark Wenham
delves deep into the mysterious
world of machine code to bring
us an easier method of making
sense of certain instructions.

As usual, our reviewers have
been up to their necks in the
latest software and publications
for the ZX81 and ZX Spectrum,
and their reports are included
within these pages. Also, turnto
the news pages for what's new
in software, hardware and com-
puter clubland.

Speciality of the
house

This issue contains a couple of
special features which | hope
will prove useful in your assess-
ment of the ZX market.

The first is a brief guide to
hardware add-ons for the ZX
Spectrum. In this feature, our
review team takes a quick look
at the various pieces of hard-
ware, complete with details of
operation and ease of installa-
tion. Although, it had been in-
itially planned to include key-
boards in this feature, there was
so much hardware available that
to do the keyboards justice, we
will be looking at them in detail in
a forthcoming issue.

Our other special feature this
issue is the Software selection.
In what must be one of the most
comprehensive guides to ZX
software, you will find the titles,
names of the publishers,
amount of memory required to
run each program, and the price
of the package. There is also a
list of the supplier's addresses
s0 that you can make further en-
quiries.

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 contributors,
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!
Itis vital, though, that all the pro-
grams you send to us are totally
original, 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 (busi-
ness, domestic, educational, or
just fun) will be welcomed, but
particularly those which use ZX
BASIC in clever and efficient
ways, or those which employ
certain routines which can be re-
used in other programs.

Program listings are wital,
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 particularly 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.

Lastly...

I wish you many hours of enjoy-
ment with this magazine. And
with that, it's now time for you
to switch on your computer
system and get down to the
serious business of making the
most of your micro with Zx
Computing.

Roger Munford
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= Anyone for
=i bridge?
=1 O = 8
=IMT (BMDx3: +1 | wonder if any of your readers
1 THEN GOTO S@ could help me with a ZX81 pro-
=1 TG Z-1 gramming problem?
Y =A THERM GOTO =4 | am in the process of writing
d_ . a bridge program which will
b = iz =5A allow the player to bid and play a
= sound advice S@ NEXT Z = game of bridge against the com-
=5 ::_E_T E =g s puter. The problem arises as
il Dear ZX Computing, =2 & a%“i;._\ _ Fﬂ_:TT o' a3’ follows.
fting| With regard to our program, ok PRINT A(S) . It is easy enough to instruct
2 pro- Time-Gate, for the 48K ZX +55 LDoXINT _RIS). the computer that if four people
otally ’ 128 MEXT = P peop
d’ Spectrum, we have had a T3@ PERINT play, say, the 2, 3, 4 and 5 of
KoY number of enquiries from cus- S TAFETRET Spades in a given trick, the 5 will
:t'”eﬁ tomers telling us that the pro- 205 PRINT "ENTER MNUMBER TC REWVE  win because it is the highest.
_h';?r gram crashes once LOADed. —‘\'§E . HMOVE B+l . " What is much harder is to
Lol This may well be a fault on the a7 PRINT AT 1le.@; organise matters so that if the
EOfL: ZX Spectrum and the way it =1@ INPUT J _— players play the Jack, Queen,
ritten dezls with sound in machine =215 FPRINT t.—liT 8., King and Ace of a certain suit
: code routines, rather than any e ol e SO n o1 (represented by J, Q, K and A},
b;JSl— fault with our software. 353 'IET ‘J}:; - E:ﬁ iy e =% the Ace will win the hand. In the
Ia]JD" Thus, with each copy of S55 =50 =21 75 - language of Sinclair, seniority of
! ZUJ'E Time-Gate, we are including the ==2@ LET A AT ' letters are in alphabetical order;
9 following paragraph as part of E LET B(Z1 =A(J+1-22 thus, Q is greater than K, K is
%fé‘; the instructions: 2 LET Bid+1-21 =R greater than J, and J is greater
. a8 MNEXT Z than A.
e re- The programs should RUN = LET B=BE+21 What is required is a machine
automatically once LOADed. If @ FOR Z=1 TO 2 code routine which will re-
vital, the program LOADs then 1® IF A1Z)<:Z THEN GOTO 297 arrange the alphabet in such a
on of crashes, then your Spectrum 0 MNE [ wa o ligh i
Ly y that A is greater than K, Kis
Con- may be at fault and should be S Pa It ek reater than Q.. and Q is greater
what returned to Sinclair Research for & E R T T E'hanJ Because the 10 isghe on-
once examination. If this is the case, =.°'* MOUES " ly card with two digits, this also
reen the crash will usually occur im- 231 IF B=X THEN GOSUEBE E@& ) Y '-'-f'j' W gits, T
le in mediately, but on some _So& IF E:X THEN PRINT AT 18.08: IHSOLE-10 Liap A Kopaiath Biier
ttin machinies. vodblers mi [y SAD LJCK" (with suitable seniority) to
g - P s may only 335 IF B=xX THEN PRINT &T &.&,; "L denoteit
very appear when they warm up. - —=-_~_ _==2 INT T &,.&; -
rto This problem will not generally — HEST SCORE™ ., ., . F8. X, 1§ X _If anyone is able to help me
: b e, o5& IF B<X THEN GOSUE See ~ with this problem, | would be
pro § P ON programs wri 337 IF B+iz=r THEN PRIHT AT &.9; most grateful. There are, of
y, as BASIC or small machine code SWEST SCORE™ Fg, » i
; : ; LUWES =1 £ ok 2" = course, many ways around this
- the programs which lack sound. 338 IF B«x¥ THEN PRINT AT @.,0;%L problem other than re-arranging
Yours faithfully, JUEST SCORE™....FS%.X — = e e the alphabet, but they take up
339 PRINT AT 20,0 "PRESS ANY KE ot of memo th
o TO 5TART RAGAINT EARER
Quicksilva, 43 DRAUSE 4E4 can anyone help?
. 92 Northam Road = 1 b _ «+ - = Yours faithfull
Tjoy- d J41 PRINT AT 6.6 s K Y.
And Southampton, T .9 "
you 502 OPB. "C:AT 1G.6; " . R Wheen,
uter 35S PRINT HT 20,0 London W11.
b 380 SOTO_ 1@
ZX § @ FRINT
Sas LET X=B
S1@ PRINT “YOUR SCORE IS THE LG
WESTY ,"PLERSE ENTER YOUR NRME"™
S2@ INPUT Fs§ -
536 CLS
S4@ RETLURRN
?Eg EE INT
2 I INT "YOUR SCORE IS THE sF
Extra, extra ME AS ";F%."PLERSE ENTER YOUR Nf& -
=il
Dear ZX Computing, 6520 INPUT I%
| have followed up your modi- 830 LS .
fication ideas for the game 548 RETURHN Checkers cheating
‘Swappo’ as published in the o
first issue of ZX Computing. The program listing of the Dear ZX Computing,
Here is a program listing of the  Criginal Swappo game plus I've only had my ZX81 for three
original program plus my modifi- RIY.3 MOCTIRNIONS. weeks now, but as soon as |
catinns bought my 16K RAM Pack |
_ My lowest score for this game tried your ‘Corner checkers’ pro-
is 6. gram in the October/November
Yours faithfully, issue of ZX Computing.
| decided to sit down and
write some additional lines to
Mark Colson, prevent anyone cheating. Here
Horncastle, is an explanation of what the
Lincs. program does.
883 ZX COMPUTING APRIL/MAY 1983 s 9




Line 7062 — Only allows you
to move one of
your pieces, and
only to an empty
square.

Line 7065 — Allows moves of
one square only.

Line 7066 — Prohibits moves

of more than two

squares.

Only allows

moves of two

squares if they
are legitimate

‘capture’ moves.

Necessary to

return from the

subroutine, but

delete line 7900.

Line 7076 —

Line 7199 —

Here is my additional program.

7062 IF AjA) <> HORAIB)
< > E THEN GOTO
7200

7064 LETQ = ABSIA-B)

7065 IFQ=90RQ=11
THEN GOTO 7070

7066 IFQ > 22 THEN GOTO
7200

7076 IFQ > 11 AND A
({A+B)/2)< > C THEN
GOTO 7200

7199 RETURN

7200 PRINT AT 0,6:
" CHEAT"

7210 PAUSE 100

7220 PRINT AT 0,0;: " NOW
TRY A LEGAL MOVE”

7230 PAUSE 100

7240 PRINT AT
0,0;" "

7250 GOTO 7010

Thanks for an entertaining

magazine.

Yours faithfully,

Stephen Green,
Lenwade,
Norfolk.

Redesign required

Dear ZX Computing,
| think you may find the follow-
ing interesting.

| recently bought a ZX81
and, after about a week, |
splashed out yet more cash on
what | thought was the best
looking RAM pack, the Memo-
tech model. After a number of
‘phone calls, | found one in West
Ealing and | went and bought it.

| got home, powered up the
micro with the new RAM pack,
and all | got was a picture

covered in small rapidly moving
dots. Twice I returned the RAM
pack to the shop where | bought
it and each time got the same
picture,

Eventually | rang up Memo-
tech in Oxford and spoke to a
‘Technical Adviser’ who told me
that the strange display was due
to a redesign by Sinclair Re-
search in November 1982, He
then told me to send my RAM
pack back to Memotech and
they would modify it to work
with the new ZX81s.

| just wonder how many peo-
ple have had a ZX81 for Christ-
mas which was built after Nov-
ember 1982 and are having the
same problem. | think Memo-
tech should say something
about this incompatibility thus
stopping people like me from

spending a fortune on transport

fares to get one that works.
Yours faithfully,

G Shackleford,
Eastcote,
Middlesex.

® | had word with a spokesper-

son from Memaotech as soon as |
received this letter and was told
that the problem with the
redesigned ZX87T and
Memaotech RAM packs has now
been overcome. Memotech
would like to offer their
apologies for the inconvenience
to any of their customers and
would suggest that any RAM
packs in need of modification
should be sent directly to their
offices. The address to send
vour RAM pack to, should it be
incompatible to your ZX817, is:

Memotech Ltd,

Witney,
Oxon 0X8 68X,

The bugs are
biting...

Dear ZX Computing,

| would like to advice you of an
error in your Oct/Nov 1982
issue of ZX Computing. One of
the lines of ‘Ground to Air
Missile’ on page 41 was wrong.

Line 14 should have read:
T4LETY=Y+(2=VAL"1")-
(X=VAL"0")

Hope this has been of help.
Yours faithfully,

Laurence Buckley,
County Cork,
Ireland.

And again...

Dear ZX Computing,
May | draw attention to an ap-
parent mistakein an article in the
Dec/Janissue of ZX Computing.
On page 106, during an arti-
cle on board gamed, my ZX81
does not seem to realise it has
lost a piece unless | insert a line
such as:

7132 LET A({10*(A1+B1)2) +
(A2+B2)/2) =CODE" *

Everything else now seems to
work OK.
Yours faithfully,

B W Youngs,
Stonesfield,
Oxford.

Out of memory -
error

Dear ZX Computing,
Could you please tell your
readers about a problem which
can arise after using a machine
code program on the ZX Spec-
trum.

If you attempt to LOAD a
reasonably long program im-
mediately afterwards, the title is

printed onto the screen, fol-
lowed by the message "H out of
memory, 0:1°. If the program
does LOAD, it may crash with a
similar message when it is being
RUN. Machine code programs
usually leave the Spectrum with
the system variable RAMtop set
to a relatively low value. Even
after pressing New and Enter,
the machine still believes that it
isa 10K or 12K Spectrum.

The simplest solution is to
turn off the power to the ZX
Spectrum after RUNning your
Chess, Space Invaders or Gulp-
man programs. When you turn
the machine back on, the com-
puter will once more have 16K
or 48K of available memory.

Alternatively, use CLEAR
32599 or CLEAR 65367 to
reset RAMtop, depending, of
course, whether youhavea 16K
:f)r 48K ZX Spectrum respective-
Y.

This problem may well cause
users to believe that a cassette
or perfectly satisfactory soft-
ware product is faulty. Ideally,
there should be a warning notice
on commercially available
machine code programs poin-
ting out that after their use, the
ZX Spectrum will be left with
temporary amnesia.

Yours faithfully,

Jeff Warrren,
Calpac Computer Software.

Fantasy Island

Dear ZX Computing,

I must inform you of my suc-
cess! After only four days of
playing ‘Fantasy Games' (or
more particularly, side two of
the cassette from Psion Soft-
ware — Sorcerer's Island), | ac-
tually managed to get off the
island.

As | played the game more, |
seemed to lose the urge to get
off the island and acquired a
need to explore and map the
area instead. | have met the
Dwarf King and the Grand
Sorcerer, and explored the
Dwarf’'s underground kingdom
and the Sorcerer’s castle (situ-
ated to the left and right of the
lake respectively). | have achiev-
ed the rank of master-bone
grade two (which is higher than
grade one) mainly by fighting to
get cash, bribing and resting fre-
quently (which gives you back
the valuable 10 life points you

“
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lose every time you move).

| found the game very absor-
bing, and, as | probably spent
more time on the game than
your reviewer, Nick Pearce, can
| offer the following hint: when
you leave the Dwarf's kingdom,
ask for information!

| think that more information
on the inlay card of the tape
would have been welcome as |
found most of the game hadto
be lgarned by trial and error.

ext time, Psion, more detail

on the fantasy games, please.
Yours faithfully,

John Shiali,
London N19.

Fantasy island Il

Dear ZX Computing,
| have just this evening read a
review of Psion’s Fantasy
Games cassette in your maga-
zine. | found the review well-
written and | would like to re-
assure anyone who may have
doubts about escaping from
‘Sorcerer's Island’ that it is in-
deed possible.

| would not like to give away
the secrets of this work of art
but for those in despair, | would
like to offer a number of tips
without giving the game away.

First, watch out for what you
are carrying and anything that
you may come across. The

names of these items may seem
wierd and have little meaning,
but the right items are important
and the names can provide
useful hints as to their use. Also,
watch out for the Balrog, the
King of Dwarves and the Grand
Sorcerer. They are not what
they seem and if treated in the
right way can become invalua-
ble allies — however, treat them
wrong and you will find them
formidable foes.

Last of all, you may travel
over the areas marked out as
water given the right assistance,
and when you come across the
Ornate Golden Door, you are
fairly near the exit.

| feel that knowledge of the
above few points should assist
any weary, frustrated adven-
turer in leaving the island
without giving away too much.

Thank you, Psion, for your
‘Fantasy Games’', — | thor-
oughly enjoyed myself.

Y ours faithfully,

Michael Carroll,
Wexford,
Ireland.

Printer problem

Dear ZX Computing,

Could any of your readers assist
me with a problem. Can the
ZX81 Printer be used with a
+ 12V and + 5V supply instead
of the + 9V and + 5V supply?

My ZX81 has been much ex-
panded, and the + 12V is
needed for the RAM. The ZX
system | now have has become
very complex and | would like to
avoid the need to dismantle and
install yet another regulator. |
have written to Sinclair Re-
search with this question but as
yet have had no reply. | would
much appreciate some help, as |
am not happy using the printer
until | am sure it will do no harm.
Your faithfully,

K Graham,
Blackpool,
Lancs.

A touch of the
wobbles?

Dear ZX Computing,

Having bought a ZX81 with
16K RAM Pack for my 10 year
old daughter six months ago.
We have both suffered growing
annoyance and frustration with
‘wobble’ and program crashes.

Hearty laughter ensued on
reading the various suggested
remedies in last month's edition
of ZX Computing.

Opening the RAM Pack and
prising the circuit boards apart!
Skilled usage of 3/16" hard-
board!

The price of 20th Century
technology!

However we still intend to try

these ‘primitive’ measures.
Yours faithfully,

R A and S J Hodge,
Belgravia,
London.

The winner...

Dear ZX Computing,
| felt | had to put pen to paper
after | read Nick Pearce’s review
of ‘Bomber’, a software
cassette from Psion.

In his review, Nick Pearce
said that ‘it is probably im-
possible to completely obliterate
the city’. Well, my record is
1.010 points, which means that
| have destroyed nearly five
cities.

And, better than that, my
brother is unmatchable with an
unbelievable score of 2,632
which is nearly 13 cities des-
troyed. All these scores were
achieved at speed nine. Our
record for speed three is 588.
Yours faithfully,

Narinder Sahota,
Warley,
Birmingham.

Spectrum
suggestions

Dear ZX Computing,

I'd like to take this opportunity
to suggest a couple of couple of
tips and ideas for the ZX Spect-
trum.

The Spectrum can write to
files (or so the manual says) and
indeed, without the Micro-
drives, that statements
PRINT # etc, can still be used.
For example, try PRINT #2;
“Fred” . You will see that chan-
nel 2 is the top half of the screen.

Now try PRINT #3;(state-
ment) or LIST #3;(line number)
and you will see that the channel
3 is the printer. Thus, the two
examples are equivalent to
LPRINT|statement) and LLIST
(line number).

Finaly, channels 0 and 1 (the
same channel as far as | can tell)
is the bottom half of the screen.
Thus, PRINT # 1:(statement]
prints a statement to the bottom
half of the screen.

| hope you and your readers
find this information useful.
Yours faithfully,

John Miller,
Farlington,
Portsmouth.
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“ITLOOKS NICE BUT WHAT
THE HELL CANI DOWITHIT?"

Every ZX SPECTRUM Print n'Pi
printed screen grids.

50 for the high resolution screen. 50 for the normal character
screen.

With these at your disposal you can plan practi
out to program into your computer.,

The high-resolution PLOT grid shows every one of the 45,060 pixels!
Every one printed. Every one with its co-ordinate numbers. This gives
¥Ou enormous graphics power to DRAW, PLOT, CIRCLE, PLOT OVER and so
on in any position or screen bullding up graphic drawings, charts, maps
... In fact anything without the complications of guesswork, Integer
out of range, or wrongly positioned pixel colours which change PRINTed
INK characters!

The normal character PRINT grids on the other hand will allow you to
be specific about PRINT AT, TAB, PRINT OVER SCREENS and INK / PAPER Iin
direct co-ordination with PLOT . __ you see
quality tracing paper . . . ideal to overlay
or co-ordinate,

And there's another bonus, because each page contains 24 User-
definable grids — 2900 per pad!

With 50 pages of PLOT grids, 50 pages
definable grids, a set of colour pens, ap
special Offer of demo programs, IT'S TH
PROGRAMMING.

otter lotter has 100 pages of finely

cally any graphics print-

ery page is printed on high
to lllustrations and ‘copy’

at PRINT grids 2400 user-
rinted PIXEL RULER and our
E BEST VALUE IN ZX CRAPHICS

“PRINTER PAPER THAT WORKS?

| DON'T BELIEVE IT!"

PER will only cost you £10.95. And you will
nts Beautifully, It's not too thick. it's not too
grev. It actually feeds through the machine!

5 for 5 rolls. Beware of expensive Imitations!

Five rolls of our PRINTER PA
gain a great deal more! It pri
shiny, Print Is black — not
See for yourself. Only £10.

THAN SQUIGGLES AND BLOBS?”

“NOW WHICH KEY DO I PRESS
T0 DOWN
THE THING FROM MARS ?"

Ever forgotten which key to press when playing agame?

Do you suffer from a mind-boggling mass of programmed Keys?
Do you write programs that use different keys to perform various
functions? If so, we have just the thing for your ZX SPECTRUM.

A pack of Print'n'Plotter Keyboard Overiays.

Just write the function or functions under each k
keep the overlay for the next time you play the
Of course there's lots of more uses you will find
defined characters, keyboard scanners,
Dusiness uses — to name just a few.

ey you program and

ime
?grnurOUEmA\'S, user
mathematical programs,

There's TEN OVERLAYS to a pack — s0 you can program with impunity!
And they fit perfectly onto your standard ZX SPECTRUM KEYBDARD.
Each OVERLAY s printed with the cursor movement key directions and
there's room for program name etc.

“ZX81 GRAPHICS BETTER

Disappointed with ZX81 Gra
vast possibilities,

Why not invest in a ZX81 JOTTER, FILM and our guide "ZX81 Graphics
programming made easy™?

The JOTTER Is 2 100 page pad of PRINT grids and PLOT grids with all
numbered co-ordinates. The FILM Is a re-usable matt transparent
Iyester version of the grids which can be drawrn-on and usad again
deal for overlaying and copying.

The 24 page full colour guide will show you how to use the JOTTER and
FILM to produce perfect low resolution graphics on your ZX81!

50 Stop squiggling. Get a set now!

phics? Perhaps you haven't explored the

_—-_—.—-_—-—.._—-_——.__—___—________,______-______Hh“__________

ZX SPECTRUM JOTTER @
Z¥ SPECTRUM KEYBOARD

1) 1]
WHERE CAN | GET THEM?
Post now or call at one of our retailers!

POSt to Print 'n’ Plotter Products, 19 Borough
High 5t., London SE1 9SE

ZXET JOTTER PADS ¢
ZX81 FILMS @ E2.25

h

ZXB1 "GRAPHICS PR

ZX PRINTER PAPER @ £10.9
Name: Remittance enclosed. Pleas

Barclaycard /Visa/Mastercard N
Address:

Flease note: Price fuoted
UK deliveries.

Surface Mall.
12

£X SPECTRUM DEMO CASSET
E3 S0 each

A‘\ﬂ‘a’l'l‘!: GUIDE @ £1.50 each
5 per five rolis.

Qverseas orger please add 25% for additional

@ E2.95 per pack
E i 950 2ach

55

il my
[}

You can see and buy most of our products at
W.H. Smith [CompLiter Stores)

Buffer Micro (Streatham)

Microware iLeicester)

Dennys Bookshops (London ECT)

Personal Computer Services iDarwen, Lancs)
Teltord Electronics & Computing (Shifnall)
Ceorges Bookshop (Bristol)

InClede VAT, PERP for

L
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SPECTRUM /ZX81 GAMES

programming
B e e s

\‘-.__ ol
™

A book entitled '‘Better
Programming For Your
Spectrum And zX81' hit

strength up to your maximum.

A successful hit on the
enemy lowers his strength by
one permanently. The enemy
strikes you in exactly the same
way. This means that fighting
consists of rushing up to your
opponent, hitting at him a few
times, then retiring to recover
from your exhaustion. It is
essential that you keep an eye
on your own strength to know
when to retreat. Gradually, your
maximum strength will be
depleted (and so, hopefully, will
your opponent’s) untilone or the
other, with a strength of three or
less, cannot strike properly.
Death for the weaker usually
follows quickly.

Notes on the
listing

This is rather a long game which
occupies nearly all of the basic
16K Spectrum. Due to the large
numbers of user-defined
graphics, the use of CHR$ 144,
etc, has been dropped, and
graphics characters are used in
the listings. All capital letters in-
side guotes should be graphic
letters, ie, you must go into
graphics mode, then press the
letter. If you forget one or two,
you may see knights charging
around on the backs of ABC
creatures. If this occurs, BREAK
the program, find the letter, and
replace it with a graphic letter.

the bookshops last

month. Here we give you
a sneak preview of two

of the programs
featured in this new

publication written by

Robert Speel.

Although the two programs
featured here are both essential-
ly games programs, the book
also contains several more
serious programs. The text
begins with a look at Spectrum
colour and sound, with chapters

weapons 100.

your knight. You have 100 gold
coins to spend, which means
you cannot have the heaviest ar-
mour and lance and the best

A mace is the strongest at-

on user-defined characters and
the use of high resolution
graphics.

Program examples are pro-
vided throughout and all the
technigues utilized within the
longer programs are explained
within the text. Programs are in-
cluded for both the Spectrum
and the ZX81, with a useful
chapter on converting programs
for the ZX81 so that they will
run on the Spectrum.

The following two programs
are good examples of the type of
programming material included
within Robert Speel’s new book
— Knight Flight has been written
for the 16K ZX Spectrum and
Alien Descender requires 2.5K
torunona ZX81.

Knight flight

This game involves a fight bet-
ween two knights.

You control a white knight,
and the computer has a black
knight. At the start, you have to
select armour and weapons for

tacking weapon, a sword the
weakest. However, a sword is
useful in defence as well as at-
tack, whereas an axe or mace is
not.

Once you have chosen your
weapons, the enemy’s choice is
announced. The fight then
begins.

At first, the knights joust on
horseback until one knight is
knocked off his horse. Apart
from your choice of lance and ar-
mour, you have no control over
the jousting. Once one knight is
unhorsed, the other will dis-
mount and the fight continues
on foot.

You attack the opponent
knight by moving near to him us-
ing the keys 5 and 8 to move.
You ‘hit’ by pressing one of the
keys 1, 2, 3 or 4 — the number
determining the strength of hit.
Each time you hit, your strength,
shown at the bottom left of the
screen goes down by that
number. If your strength
reaches zero, you die. By mov-
ing away from the enemy, you
can gradually recover your

Lines Action

10 GOSUB start routine, buy weapons and set up
user-defined graphics.

100-110 Basic ‘charge on horseback ' routine. Graphics ABC
and LK.J are the horses, DEF/GHI and ONM/RQP
are alternate sets of legs to give a galloping effect.
Inlines 100 and 130, the underline character is us-
ed (Symbol Shift 0) as the point of a lance, US and
TU are the rest of the lance and the knight.

160 Gives a simulation of the sound of horses” hooves,
which sounds very good when amplified.

170 Deals with a possible crash between the two
knights.

180 Checks if the knights are about to go off screen.

200-910 Cope with what happens when the knights meet
on horseback.

200-240 Is the actual hit, strengths of opponents being
calculated to take in armour, lance-type and
shields.

500-540 Show the left knight falling off.

600-840 Show the right knight falling off.

800-840 Check if a knight has fallen off at the end of a run.

900-910 Deal with turning at the end of a run when neither
knight is knocked off his horse.

1000-1040  Turn horses round at end of run when one man is
down; and dismounts other knight.

1100-1430 Foot-fighting loop.

1100 PRINTs two knights with correct weapons.

1120 Mowes your knight.

1130 Moves opponent’s knight, including automatic
retreat when strength below 3.

1200-1260 Your knight hits opponent if in range.

1300-1320 Enemy hits you. Your hits and your opponent’s de-
pend for their success on the strength of hit (1-4],
the weapon's attack value (1-3), its defence value
if it is a sword, armour and shields, if any, together
with a random attack value. When all these are ad-
ded, the hit is judged successful or unsuccessful.

1330-1340 If your current strength is larger than your max- _
imum strength, then let current strength = max-
imum strength.

1400-1430 If knights are a distance apart, then they can
gradually recover to their current maximum
strength

4000-4010 You die.

4500-4510 Enemy dies

7000-7280 Start of game. You choose your weapons and ar-
mour, from list giving prices. Note improper entries
will be ignored.

7320-7460 Enemy chooses weapons. Either enemy chooses
to have a strong attack or a strong defence.

8000-8500 DRAW castle in background and start fight.

9000-8130 DATA for user-defined graphics used for knights,

horses and weapons.
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SPECTRUM/2X81 GAMES
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Some sample screen dumps from the program, Knight Flight.
= Ses s

1 REM Kpnight Fight
2 REM @ 5.Robert Speel 1982
i@ PRFER 4: BORDER 4:- CLS - D
SUIE FE00
1@ INK ec: IF eh=1 THEN PRINT
AT y-1,x-1;*"_us "
112 PRINT AT y,x; "aBC “: IF x~,=o

EIHT (x 21 THEN PRINT AT U+l,=x;"
EF

12@ IF X/ /2<>INT tXx,2)Y THEM PRIN
T BT 4Y+4i,x;"GHI -

138 INK ac:
RT y-1.,29-x;"
14@ PRIMT AT g,

I$ ah=1 THEN PRINT
Lt
38-x;" LKJ": IF

X #2=INT (x.,2) THEN PRINT AT u+l,
28-x:" DMNM"

158 IF. xX-,2<>INT {(X-2) THEN PRIN
T BT 4+1i,26-x;" RaP"

15@ LET x=x-1: BEEP .@03.,16: PH
USE 2: BEEP .083,5: PAUSE 3: BEE
F .2@3,6: PAUSE S

178 IF x=16 AND ec=7 THEN GO TO

26
18@ IF x«2 THEM GG TO 508
i19@ GO TO 106

Z20@ LET ad=Le+INT (RND#6) -ar-(a
r=2-INT (RND=*6): LET ed=La+INT
(RN #4! —2;7 —({er =2} —INT {(RNDx4)
21@ IF ad<(=@ AND gd <=0 THEN GO
o 10aa

2280 IF ad:»@ AND ed>® THEN GO TO
qB@+1@Erladue'1

238 IF ad>d@ THEHN &G TO 608

2468 GO TOo S8

i

it

f

588 PRINT AT uyu-i,x-4;" T \": BE
EP .1,50: BEEP .1.,3@

Sl@ PRINT AT y-1i,x-4;" *: BEEF
-1,26: BEEP .1,

528 RESTORE Sidad FOR =0 70O 1:
FOR =6 To 7 READ a: POKE USR
CHRE 163+g9.a3: MEXT 9. PRINT AT y

+1,.X—-6+F; CHRS 163, . MNEXT F

S3@ PRINT ¢ “IAT Y,x+3; "
“LRY y,e8-x;m v

S48 LET x=x-1: LET eX=x+2: LET
Y=u-1: LET ah=8&. LET em=-em-INT |
RMD*6) -31: LET se=cse-8: GO TO ie@
c@@ PRINT AT L B 1 X AEY EEEFR
-1,5@: BEEFP .1,

6160 PRINT AT u 1 s il " B
EEP .1,5@: BEEP .1;3

628 INK 7. RESTORE 91900: FOR f=
B TO 1: FOR 9= TO 7: READ a: PO
KE USR CHR$ 162+9,a: NEXT g9: PRI
NT AT Y41,.X+4+F;CHR$ 162; . MNEXT
6?@ PRINT AT Y4+1,x-4;"

AT w,.x+3;" ",AT 4,28-X; :

648 LET x-= -3 LET ex=x+9: LET

LET
LET

Ba@@a IF eh=1 AND
Q.

eh=8: LET am=am-INT i
sa=sa-5: GO TO 100

ah=1 THENM GO TG

u=y-1:
RND x4} :

S1@ LET x=2@: LET ex=1@: LET y=
W+
82@ IF eh=1 THEN LET x=5
83@ IF 3h=1 THEN LET ex-os5
848 GO TO loee
qﬁg PRINT AT u-1,x;" AT Y-
1,28-x;
818 LET x=26: LET y=10: LET dce
2C:: LET ac=ec: LET ec=dc: GO ToO
iae
1808 PRINT AT y-1,8;" ";TAE =31; "
“; INK 7;AT 4,8; " LKJ": INK @:T
AB 28, " ABC"; INK 7;AT 4+1,.8;" O
NMT; INK ;AT u+1,28;" GHI®
1@1@ FOR f=1 TO 2! PRINT AT y-f
@ - “;AT u-F,27; " ", NEXT
F
192@ RESTORE 9@6@: FOE f=i TDO 2=-
FOR 9=@ TO 7: READ a:- POKE USP
CHRS (143+F) +9,3: MNEXT 9. NEXT f
ie36 RESTORE QiGa: FOR f=2 TO 12
FOR g=@ TO 7. RERD &. POKE UBR
CHRS$ (143+f) 3+59,3: NEXT 9: NEXT

-y

124@ PRINT 8T u+i,S; "

1168 PRINT INE D AT y,ex:v%$;"A
fﬁf U+l,ex;" E '3 INK ?;ﬁT H.x-2
B”.uﬂ$ AT l;i—.n,.‘:!.—l'"

1119 IF ex>x+2 THEM PRINT AT 4,&
XxX=-1;" "APT M MEF, ™
112@ LET xux+EINhEY$
F="S"1 + (X <81 —-(x 25} :
E“{—E‘

11532 LET ex=exX+SCN
RHD<.5) +{(ex <5} —(ex >

="8"1 - {INKREY
LET X=xX-ftx>

f-lex>x+1 AND
25! + (RND .35

+(Se<3 AND ex <2511 - IF ex-x>»>2 T#H
EN GO T3 1408
128@ LET ag$=INKEYS$: IF a$<"1" OR

2%>»"4" THEN LET as="8"

“"

14
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121@ LET ez=INT {(RND¥4) +1-:
{8Z THEWN LET ez=se2-1

i122@é IF s€43 THEN LET ez=0
1230 IF ag="@" THEN GG TOC 13200
1246 LET 5a-wa -uAl a%: IF s5a3a¢1 T
HEM GO TO 40606

1256 IF VAL afsiwa+ (RND7) +1l>ez +e
S+er-l1l+(we=1Y THEN LET ep=emn-1
i1zee IF em<«<1 THEN GO TO 4522

i130& BEEP .83.45: LET se=se-ez
12310 IF ez+we+INT (RHD*F3Y>UVAL as
*sh+ar+{wa=1) THEN LET am=am-1
132@ IF am<il THEN GO TDO 4008
¢LJB IF =53:am THEN LET sa=am

4@ IF =erem THEN LET =se=em

i4@@ PRINT AT =Z@,@&;sa;" ;AT 20,
%@aée;” ": IF ex-X<3 THEN GO TO
141@ FOR f=1 TO 2: IF sa<am THEN
LET sa=s5a3a+1: NEXT ¥

1420 IF se<em THEN LET se=se+1

IF se

i43@ GO TO 1100

4@2@ PRINT INK @;AT uy,x;" TivE

;éﬁ “"; INK T.AT y+l,xX;" CD"; INK
T g oW

421@ PRINT AT 28.,0; "You die.™ 5

TOP

4#@@ PRINT INK 7,RT 4,x;"™ B, L%

: "RAT y+l1,x; " F "; INK 8;"CDh

4510 PRINT AT 20,26; "He digs.™:

STOP

7A@ FRINT “"Kni:ght Fight"" "

7350 RANDOMITE : LET ah=1: LET e

h=1: LET x=26: LET uy=ig@

@@ LET cash=10@: LET sh=2: LET
ac=ad: LET ec=7

7108 PRINT “"il1) Chain-mail cost

2 4@ Coins ," "V (2) plLate-mail S@.

711@ PRINT “"(1) Light Lances ¢

05t 1@ """ {2} mediump t&nces =1~ S

(3} heavy Ltances 3@.°

7l2@8 PRINT “"i(1) Swords Cost 20

"2} axes 28" " (3) maces 3.

Shields 2.

7138 FOR fF=1 TGO 21: FOR g9=0 TO 7

: RERD a: PORKE USSR CHRS (fF+143) +

g.,a8: NEXT g: MNEXT f

7288 PRINT AT 21.,@;"What armour

do you buy7T": L as=IRKEY $%: IF

ag<"1" OR a$:»"2" THEN GO TC 7262

7218 BEEP .S5.@8: LET ar=ugL ag: L

ET cash=cash-38-1@=zar

7228 PRINT AT 21,6; “What Lance d

o you buyT : LET a%$=INKEY$: IF
a4%<"1" OR a%$>"3" THEN GO TO 7226
72530 BEEP .S5,0: LET La=usL a$: L
ET Ccash=cash-10xl3

724@ PRINT 8T 21,8, "What other w
eapon do YoU bUYT": LET a$=INKEY
$: IF a$<"1" OR a%>"3" THEN GO T

O 724@

7250 BEEP .5.8: LET wa=UaL a$%: L

ET ws=CHRg (152+wal): IF cash-208-
193 (wa=3) <8 THEN GCT TO 72406

7260 LET cash:cash-l@—lﬂ*(ua:al:
IF ctash«28 THEM GG TG 7300

T27A@ PRINT AT 21.,@; D0 you buy a

shield? {y.n) e LET a$=INKEY %

: IF agd>"y™ AND ags<rn” THEN GO
TG 7278

7268 BEEP .5,8: LET cash=cash-20
¥(ag="u"}.: LET sh=fas=""y4"}

7328 LET sa=25:
mn=25: LET emn=2&

LET se=28: LET a

ZX COMPUTING APRIL/MAY 1983

7368 CLS
1 choases: —
FTIVG GO TO T4@D+INT

PRINT

[T

R T
(RND x2) 58

opponen

7400 PRINT "'Defences: MediuR armo

Ur." " ""gttack: Heavy tance and a
MBCE.”

741@ LET er=2: LET es=@: LET we=
3: LET LlLe=3: LET wg="I": GO ToO &

203

7458 FRINT
r and =hieg
ance and

Heawd armou
Medium L

LET we=

"pefence:
d"’""Rttack:

ENTER to =t

: DRAU 250,8: PLO
T 2,1 ORAU ©,38: GO SUB 5500
5628 DRAV @,-20: GO SUS ES00:
AU @&,32: GO SUB sSsSee
E03@ DRAU &,-10: GO S5UB 5508
AL B,1i8: 60 SUB 5500
5040 DRAW @, -38: GO SUB 5500
AL} ©.29: GO SUS BS96G: DRAU O,
8@S@ PLOT 115,120: DRAY 0,10
', @, -PI: DRAV &, -10
fF=1S TGO 230 STEF 70: PL
DRAW B,7: DR
PI: DRAU @, -7 NEXF F: &
a

DR

DR
-3
DR

R f=1 TO G:
&g: DRAERU @, -5:

F: DRAY &,5:
S: RETURN

DRAU @,5: DRA
CRAY S5,8: NEXT
DRAW 5,0: DRAW @, -

& DQTH 1,1e.1

& [0
L0

pea [ e et R ) )

-M&“ﬁ@@ﬁ@MMEmm

F

-
o= -

0= « (f=
M & oo
e

LS

]

oo
Bk =mom

Wid- P~ 1o
=-{mmn-
mD
&
T
[(\]9)]
B LR

Ve

n aw QY 0N

LR~ -

- MEUNEE §ee
el L I

W~ LD~ =0 [
P b D

e

e

L ru-\

S5 DRTA 192

- M

B 45,112, ?E,S i 3 15 Ei EE E¢ l
6,8, 4,3

9138 DATA ©.2,4,.8.60,32,80.192,0
,@,12,14,18,16,52,192,8
,16,32,64,1592

.24 ,80,24
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Alien descender

One lonely alien survived the at-
tack on Earth and landed in the
Pacific Ocean. It began to sink
down a narrow gorge in the
depth of the sea. How long can
you, controlling the alien, keep it
alive and avoid crashing into the
rocky walls of the gorge?

The alien has one weapon
which can destroy anything
directly below its feet. But this
does not protect its ‘wings’.
Every now and again, trails of
bombs are launched from below
linverse asterisks). These can be
destroyed by the alien's
weapon, or avoided. If they hit
the alien, it is destroyed. There
are also larger depth charges,
shaped like this:

To destroy a whole depth
charge, the alien must be cen-
tred exactly above it.

The object is to survive as
long as possible,

Use keys 5 and 8 to move left
and right respectively and 6 to
shoot at the area directly below
the alien's feet. At the end,
when your alien is destroyed,
your score (number of goes sur-
vived] is given, along with the
current ‘highscore’. You are
then offered another game.

Remember that as the alienis
under water, its reactions are
rather sluggish. It moves half a
second or so after you press the
movement key. If you hold
down a key too long, the alien
may well blunder onto one wall

of the gorge. Naturally, as the

Sy 5 alien descends, the gorge gets
GE DT somME  gradually narrower.
CHAERGE
Lines Action
10-60 Variables. Hl=highscore; A=X co-ordinate of

alien; GO =goes; A% =space between walls of
gorge; RS = co-ordinate of bomb, if any; X = X co-
ordinate of left side of gorge.

Print converging walls to straight gorge, so that the
alien cannot escape to left or right of gorge.
Beginning of main loop. Prints left side of gorge,
space length A$ (initially 10 squares, gradually
decreases) then right-hand side of gorge.
Changes X by 1 or not all. This makes the gorge zig-
zag from side to side randomly.

Prints alien. Note that his arms stretch up when you
maove.

PEEK at contents of squares directly under alien
and if a bomb, wall or depth charge is there (ie, not
all spaces or newline characters) then GOTO end of
program.

Changes X co-ordinate of alien according to key
pressed. Note that putting this line here gives the
delayed reaction to commands.

Increases goes survived.

Occasionally decreases A$, ie, makes the gorge
narrower. Note that the minimum size still may let
the alien through. Alter this as desired. If LEN A% is
larger, then it is easier.

Occasionally prints depth charge on bottom line.
As the frequency depends on LEN A$, more depth
charges appear as the gorge gets narrower.
Change this line to make depth charges more or
less frequent as desired.

If there is a bomb trail, increase RS randomly and
print a new bomb. Start a new bomb trail if
RND .1. {Change this to make bombs more or
less frequent, or perhaps dependent on LEN AS%.)
If bombs too far right, stop bomb trail. If bomb trail
started, print current bomb. Note that as bombs
may be shown to the left of the gorge, some ad-
vance warning is given. If you do not wish bombs
outside the gorge, change line 430 to:

430IF RS>LEN A$ THEN, etc

Scrolls up screen to give idea that alien is moving
downwards.

If 6 key pressed, blows up anything directly
beneath feet of alien. Note that this does not pro-
tect the whole underside of the alien, just the mid-
dle squares.

Re-does main loop.

Alien destroyed, made to flash on and off, score
and ‘highscore’ printed. Screen cleared and new
game offered.

100-150
200

210
220
230-270

300

310

320

330

400-430

500
600

610
1000-1210

1 BEM RLIEM DESCENDER
2 REH COPYRIGHT 1932
2.ROBERT SPEFL
1& LET HI=@
2a LET g=1@
38 LET BoO=0
4@ LET Ry=" '
S LET RS=@2
68 LET X=7
7@ RAND
1eg FODR F=@ TO 7
“%%9 PRINT AT F.F, "Hifl"; TAR 27-F;
122 NEXT F
13@ FOR F=8 To 21
wid9 PRINT AT F.7, "B, TAB 19; "M
158 HNEXT F
293 INT AT 21,x; "8, As,; “HE-
,219 LET x—W+INT'fﬁND*31—1ifx=15
—+ b —
222 PRINT AT a,n o e = 1o il R~ 1
& ;AT 2.8; 3,A;
o LET L=PEEK [PEEh 18398 +2564
PEEK 16399}
24@ LET L=L+PEEK (1+PEEK 18398+
S25E+PEEK 18392)
258 LET L= +PEEH I2+FEEK 16398+
256 xPEEK 1E39

26@ LET L=L+PEEH i3+FEEK 16398+
296 3xFEEK 15399}
iéﬂqIF L»@ RAND L<>238 THEN GQTO

$3@g LET A=R+ (INKEY$="8") - (INKEY
312 LET GO0=G0+1

32@ IF RND:.@25 AND LEN A$>8 TH
EXY LET Rf=RA%{(2 TO }

338 IF RND<1/LEN As THEN PRINT
T 21.X+RND+LEN RS i’

422 IF RS>@ THEN LET RS=RS+RND3
7

41@ LET RS=RS+ (RND<.1)
p*2® IF RSOLEN AS$sX THEN LET RS~
439 IF RS:@ THEN PRINT AT 21,RS
502 SCROLL

g@@ IF INKEYS="6" THEN PRINT AT
?_.ﬁ-iiéj"-'::",ﬂ'r 3,R+1; "mem' i BT 3

812 coTO

16@8® FOR F=1 TO 1@

1@1@ PRINT AT @.A;
"SRAT 2,8 Jﬁ“

1822 PRINT AT @,n;
;AT 2.8

1230 NEXT F

1@s@ PRINT AT 2@.a;"vYOuR SCORE- I

T S

22

“"IRT 1,AR;
";AT 1,150

5 ”:Gh
126@ IF GO»>HI THEN LET HI=GO
1@7@ PRINT RT 21,2, "HISCDORE = ";
HT
1082 FOR F=1 TOQ 200
1299 EEET F

(=]
i%ig PRINT "ANCTHER GAME? (Y- N)"
112@ IF INKEY4$="Y" THEN GOTO 2@
1132@ IF INKEY$="N" THEN STOP
121@ GOTO 1128

=
For further details of this
publication, get in touch with
Fontana Paperbacks, 14 St
James’'s Place, London SW1A
1P5. .

‘Better Programiming For Your
Spectrum And ZX81°, written
by Robert Speel, js priced at
£2.95 for 284 pages.

ISBEN O 00 636610 4
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GET THE BEST NEW PROGRAMS AND THE
ALL-TIME GREATS, SPECTRUM OR ZX81

AT SOFTWARE SUPERMARKET NOW

We started Software Supermarket with just one idea To play all the
Spectrum and ZXB1 games we could find, to select the very best, and
to offer only those to our customers

Judging by our mail from all over the world, you're very pleased
with our free selection service. It's impartial (we produce no programs
ourselves) and it saves you £££'s on stamps and mistakes

And it's fast. We usually despatch your order within 48 hours
Here's the best of the new and the best of them all for your Spectrum
Plus some great ZX81 games. Full detailed catalogue sent free with
every order. Or send large SAE for catalogue only.

Cur atest Top 10 Programs for your Spectrum. They run an bath 16 & 48K,
3D TUNNE Brilliant NEW 3D graphic game by Malcolm
"Escape” Evans. Fly down the winding 3D

tunnel shooting bhats, spiders, frogs and rats! Demo mode: 3 speeds: traning

program far each phase. And (48K only) watch out for the Tube train!
{New Generation) £5.95

3D NEW game with stunning graphics. Shoot the
TANX enemy from your 30 tank turret. 3 play levels: accurate
oallistics: 1 or 2 players: hold feature: deme mode: training program. And
choose your own contral keys: even plays "God Save The Queen'!

(DK Tranics) £4,95

WINGED AVENGER 7755, 2
all the stages of the arcade

original.. & game to come back to " Pop:Comp:Wily. Very fast PHOENTY'

7 play levels: 3 attack waves: laser shigld- mothership with smart bambs, (Work

foree) £4.50 (16K ZXB1 version, £4.50)

‘Best Spectrum verston of
GROUND ATTACK the arcade
Very absorbing” E&C. “Extremely good” Fop:Comp: Wily ir
SCRAMELE'. Pilot your ship thro' 26 zones: up, down, brake, thrus
bombs: as you get better, it gets harder. (Silversoft) £5.95

The first - and fast - Spectrum version of
CENTIPED the famaous arcade game. Full arcade

/ement - Jeft, nght, up, down, fire - as you attack the centipede. Great

yra s, Watch out for the jumping spider! 3 lives: hald feature
(DE"Tranics) £4.95

Esc APE “One of the best and most original games we have
seen” 8 User, bvery real dinosaurs chase you round the

maze as you search for the axe to escape. Different maze e ery time. b play
levels: 9 speeds: Hall of Fame. (New Generation) £4 £

"The one cassette that [ would buy .. .an
GULPMAN exceptional program. " Pop:Comp: Whiy 15 mazes,
each with demo mode: 9 speeds: laser gun helps against 4 chasers. Program
your own contiel keys: personalise/save your very own game. (Campbell} £5 95

NEW! Fantastic graphics. Loads in 2 parts

COSMO (instruction manual first). Protect your 9 ships against
18 aliens, warp mines, asteroids. Your graphic on-board computer helps with
elabarate displays. Our favourite new game. (Abbex) £5.95

'S The first adventure we've sa
FAUST FOLLY that'sworth playing in 16K It's g
and it's got graphics! Loads in two parts: clear instructions first. Then a
smashing adventure with directions, inventory, look, score, save Amazing!
Abbex) £5.95

‘Recommended without resarve. . a superb
OTIIELLO opponent” ¥r-Gomp. The great 19th Century power
game. Surround your opponent: capture his territory. Millions of different
games: maximum B0 moves each. 1or 2 players: demo game: 9 skil levels
print. (Mal) £7.95

. ] W
Special 16K ZX81 versions of 6 of these programs are available:

WINGED AVENGER  £4.50 PIMANIA £8.00
OTHELLO £6.95 CHESS 2 £9.95
BLACE CRYSTAL £7.50 GREATBRITAINLTD £4.

Use the coupon to order. Free detailed catalogue of our best
ZX81 games with every order. Or send large SAE for catalogue only.

ZX COMPUTING APRIL/MAY 1983
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Thesa programs use nearly all the Spectrum's 48K They will not run on the 16K
Spectrum. But there are versions of Black Crystal, GB Lid, Pimania and
SpecChess for for 16K ZX81.

“The best adventure game we have reviewed”
PIMAN I S User. "An adventurs enthusiast s dream” C&V
Games. Best use of Spectrum graphics and music we've seen. A wonderfully
witty adventure - and you could win the £6,000 Golden Sundial of Pi.
(Automata) £10. (ZX81 16K version: £8)

TIME G ATE "The best graphical game [ have seen on any
micra” Interface. "Excellent graphics . one of
the best” Yr:Comp. "Fast and furious.. required piaying for any Specrrum

owner Which Micro? 5 skill levels: training program: Hold: Hall of Fame
keyboard overlay: 26-page on-screen manual: (Quicksilva) £6.95

THE HOBBIT “Superior to any other adventure game

available for the Spectrum” ¥r-Comp
Free 285-page illustrated book of The Hobbit contains clues to help solve the
adventure. 30 beautiful full-screen pictures: 500 word vocabulary: 16 page
instruction manual: save: print: pause. [t took 4 peaple 18 months to write!
{Melbourne House) £14.95

GREAT BRITAIN LTD*:>
sophisticated

management game " Pers.Comp-wid: ‘Difficult and chailenging™ ZX Comp
Even plays ‘Rule Britannia'! Choose your party and run the country. Will inflation
and unemployment come down or the rioters come out? [t's up to you_Then
watch the results on election night! (Hessell) £5.95 (16K ZX81 version, £4 95)
SPECCHESS ‘The standard for ZXChess™ ZX Comp. “The

strongest chess program " Pop: Comp: Wiy
Full graphic chessmen: 7 play levels: all legal moves: position analysis for
problem-solving: recommended move option: print game history. (Artic) £9 45
(ZX81 non-graphic 16K version £9.95)

BLACK CRYSTAL Take the adventure of your life

180K of program to unravel, on
two thrilling eassettes! You must solve each of the 6 stages to defeat the
Lards of Chaos. Real-time monster battles: 16 command keys. (Carnell) £7.50
(16K ZX81 version: Over 100K loads in 7 parts. £7.50)
'------ C L Ty
Post to: SOFTWARE SUPERMARKET, 87 Howard's Lane, London, W15 6NU

(I you do not want to cut this magezine, write your order out carefully on plain
paper and quote this number: ZX1) Mail Order Only

lowna 16K Spectrum [0 48K Spectram [ 16K ZX810 (please tick)

I enclose my Cheque/PO for£.................. payahle to Softwars Supermarket
Please use block capitals, If wie can't read it, you won't get it

IR .o e s GRS T D e e G ol ) st
Address ...
ceisaneee. POBRODAE |,

Phone, if any, in case we kave any quary ...

Program Name Computer Prica
POSTAGE UK AddS5ponly perarder E
AND EUROPE. Add 55p for each program £
PACKING OUTSIDE EUROPE. Add£1 for each-
PrOgram airmail. £
TOTALEL

SOFTWARE SUPERMARKET
87 Howard's Lane, London SW15 6NU. 01-789 8546
l- 1 P 1 A R T R R O 0 0 R R B RN T

.
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Run for cover — here comes
a smashing program from
Stephen Ormrod of Bury.

In this program, Stephen has
taken trouble to incorporate
moving graphics, simple rules
and an emphasis on strategy
rather than relying on Lady Luck.
Indeed, it took seven versions of
the program before Stephen
w?s happy enough to send it to
us!

The rules of the game are
quite simple. You begin the
game with 30 bombs for your
skycraft and you can release a
bomb by pressing the ‘0’ key.
Your aim is to hit all the enemy
ships and ‘planes you can within
the restriction of how many
bombs you have. If a ship
reaches the landing stage before
you can destroy it you will lose
one of your valuable bombs, and
you are further restricted by only
being able to fire one bomb at a
time (if there is a bomb still on-
screen, you will not be allowed
to fire ancther).

18

Plain sailing?

When you first RUN the pro-
gram, the Score Advance Table
will appear on the screen. From
this you will be able to see that
ships are more valuable (in terms
of how many points are scored)
to destroy than ‘planes. The air-
craft are not easy to hit — but
there is no penalty for allowing a
‘plane to escape your fire.

After pressing the 'S’ kay,
the score table is erased and you
should get your finger over the
‘0" key — this is the only control
key used in the game. Your am-
munition will appear as a series
of 'grated railings’ at the top of
the screen. The sea will appear
at the bottom of the screen with
a landing stage. in the bottom
right-hand corner. You are posi-
tioned in a skycraft, sited just
below your ammunition dump at

: the top of the screen.

Your skycraft slowly ‘circles’
the sea harbour — you travel
across the screen from right to
left, and when you disappear on
the left-hand side you miracu-
lously appear on the right-hand
side again. The white speck in
the centre of your skycraft in-
dicates that you have a bomb on
board.

Ships will appear on the left-
hand side of the screen and
slowly move toward the landing
stage. As you move across the
screen in your skycraft, you
must decide when to release
your bomb in order to destroy
the ship. If you manage to score
a direct hit on the ship, you will
be rewarded with the ship being
swallowed up by the mysterious
deep. However, if you miss the
ship, the bomb will explode
harmiessly in the sea and the
ship will dock at the landing
stage, its troops will disembark

unopposed and steal one of your
bombs.

Periodically, an enemy "plane
will fly across the screen from
left to right, moving twice as
gquickly as their naval col-
leagues. They are not trying to |
reach the landing stage, their ob- -
ject is to get between you and
the ships, thus blocking your
bomb. There will only ever be
one ship or one ‘plane visible on
the screen at any time, but a
‘plane and a ship may be seen
together.

A shot in the dark

One of the problems you will en-
counter is judging when to

your bombs so that they
will destroy the ships. One tactic
you could employ is the ‘shot in
the dark’ option in which you.
release a bormb before a ship has
yet come onto the screen. But

ZX COMPUTING APRIL/MAY 1983




remember, you ﬁ;s-qnly 30
bombs, so it's best to make
them count.

When you have used up your

30 bombs, the display will scroll
upwards so that the 'sea’ ends
up at the top of the screen. The
score you have achieved during
the game is then displayed,
followed by the top highest
scores of the day. The sea will
then begin rolling again and the
ZX81 will wait for you to press
‘0’ signifying that you would like
another game.

To help you decipher the pro-
gram listing, perhaps the follow-
ing would be useful. The ships
and aircraft are held in string ar-
rays, A$, BS and C$. Cruisers,
represented by A$, are gener-
ated as follows:

A$(1) — “Space, Graphic 8,

Graphic 4, Space’’
A%(2) — ""Space, Graphic 8,
Graphic 5, Space””

ZX COMPUTING APRIL/MAY 1983

Space, Invarse

following

B

A$(3] — "'Graphic R, Inverse

: ic
S nsdww_ m\'*: i
BS is used to repraamt air-
‘craft and is c;m-muiwd of the

Graphic 6, mphi{: E"

Battleships are held in C% and
are made up as below:

C$(1) — "2 Spaces, Graphic 3,
Graphic 5, 2 Spaces”’

C%(2) — "2 Spaces, Graphic 8,
Graphic 5, 2 Spaces"’

C$(3} — ""Graphic Y, Graphic 6,
Graphic Q, Graphic W, Graphic
6, Graphic T*"

C5i4) — ""Space, Graphic R, 2
Inverse ‘Spaces, Graphic E,
Space”’

The ammunition dump is gener-
ated in line 134 and comprises
30 Graphic Qs. The string array,
D4, is your skycraft and is

shown in line 135 as an Inverse

Dot and a Space. Line 150 is

Array V(3)

made up of 31 Graphic As and

~one Inverse Space.

1 "F$ are alternating
s and Graphic Ds en-
 Inverse Space. Note
nd F$ run in antiphase
and 8|IB!'I'1319 in subroutines in
lines 7000 and 7020 to make
the wave-like motion of the sea.

Lines 200-2 70 represent the
‘core’ of the program. The rest
of the listing comprises a
number of routines which are
called from time to time fromthe
main program. Try working out
what does what.

Here is a list of variables used
in the program to help you work
out how the program warks.

Array V(6) — The six best

scores,

= Whether ornota

‘plane or ship is

visible.

SC — Player's score.
F — Flag controlling

whether or not a

bomb is loaded
aboard your air-
craft,

¥U — Position of
waves on the sea.

PO — Position of last
ammunition in the
dump.

AMM — The number of
bombs left (plus
onel.

X — The horizontal
position of the sky-
craft.

Y — The horizontal
line of the falling
bomb.

AS — The controlling
variable for what
will appear on the
screen next.

L — Control variable
in loops.

N — Control variable
in loops.

SB — Individual score

awarded for hitting

a ship or ‘plane.



ZX81 GAME

i : . @ LET AtM=31 -
A0 : 3@ = ; @ SOSUE 1000 3
= PRINT AT 19,31, "4 3
o GoO3UB Fvoae =
o GOSJB 1110 -
@ IF INKEY&="@" RND F=8 THEN 5
B 1S00 - 3
23 IF INT (RND$6) =8 THEN GFO3UE 5_
2RO ; 3
=5 GEOSUB TeI0 =
— 4P FOR M=l TO 3 =
=50 IF UINI «:x& THEMN GO3UE ZoQk + E
NE2EH) 3
SES MENT ® 3
Z7@ IF F«:@ THEN GOSUE SS00 3
=TS GOTO 2006 3
1888 FRINT AT 2.0; "AMMO: Vi RMM -1 =
L2119 RETURN z
1023 FRINT AT €@.28; "SCOGRE ] 4
1238 RETURN :
T1LI@ LET xX=x-1 s
LiAES PRINWNT AT 2.86.CHRT% © 1
1123 IF wW=-1 HEN LET x==2H -
LAZ@ PRIMT AT 2.X.D4% 4
13140 RETURN . ke
LS@P LET F=Z £
1S@2 FPRINT AT 1,FP0O; <
2IR ﬁaie 15@53 LET PO=FG-1 F
- LS50S LET AMM=aMH-1 ]
SCORE RDURNCE TRBELE: 13@?7 GOSUE l1oaee 4
, 1S1@ LET Ds="N :
- S2,183,152 OR 2988 1518 LET vy=X .
-= ENEMY RIRCRAFT —- 1528 RETURN .
gtgﬂ LETq§5=IgT TREND£Z) +1 ’
2293 I S=5 AND U(ii <@ OR AS=1 «
‘ 190,208 OR 3092 AND Wi3) ¢:@ THEN RETURN .
-= BATTLESHIP -- =Z0@8% IF U{AS) =8 THEN LET UiAS1 =% i
i 2010 RETURN
2250 PRINT AT 17.U(1)-1;CHRS O;F
: g{1l)
i =290 , 499 OR Sa@ Pl -7 . q
* s TR o SRE .. =260 PRINT TAB U(1)-1;CHRS O:R§!
' E%?@ FRINT TARAB U111 -1;CHES% DiAES
Ll e =t
\ PRESS S TO START 2288 LET Uil =U(L) +
=222@ IF U(1) (29 THEM RETURN
2380 LET U(1)=0
Some sample screen dumps from the program. ;;?j:g gg%ﬁ; ﬁgﬁ 1&5?‘? " *
SZ3@ PRINT TAB 28 e
S5 GOsuUEs o0k
=Z24@ RETURN
2508 PRINT AT 10, Uiz =-2.° =2
s DT 2518 LET W(2Y =U (2] +=2
= Z2s2@ IF Li(2) <258 THEN RETURN
= 2=3@ LET U(2) =0
= 2548 PRINT AT 16 .,28;' "
v 2550 RETURN .
= é??? EEINT AT 15.Ui{5) -1;CHES &, C
=1 !
| = 2780 BPRINT TAE UiZ)-1;,CHFRS @;:C%i
. G 2770 PRINT TAE UiZ)-1,CHRS$ B,;C$(
5 ) =}
i? S7EQ PRINT TRE LIS -1, CHRET D.OE(
771 g f ; o
= 273 LET U3y =U{5 +1
iz 25@@ IF U(3) «27 THEN RETURN
13 2810 LET U(3) =0 . ”
(] 3= =520 PRINT AT 16,26
N =& FOR H=1 TO &
=c4@ PEI$TNTQB =13
2=50 HEX
| Seppp FOR L=18 TO 1 §TEP -1 =
| 3002 PRINT AT L, 51" "B, AT L+1.31
zam EXT L
‘ 5%5% ;DR L=3@ TO PO_STEF -1
| _ 2@@6 PRINT AT 1,L.:"R
us =287 NEXT L
o Z0@sS LET PO=PO-1
oo 2019 LET AMH=AMM-1
020 GOSUBE leed S =
; 2@z2g FCR L=PC+1 T4 I¢@
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ZPE3 PRINT AT 1.L;" 4" 5185 PRINTY AT 19 . U{(SY -1,1l%
3825 NEXT L S19@ PRINT AT 19.U13) .38
P26 PRINT AT 1.31 o~ 3 =203 LET SC=SC+SE
ZPZ7T FOR L=2 TO 2159 5229 GOSUBE 1220
JEM 5828 PRINT AT L.Si.‘a' L-1.%1 =225 SOQSUE TSOQ
g E23@ PRINT AT 19,L13),
ISE IA3@ NEXT L _ 25 LET F=0
T 3235 IF AMM=1 THEMN GOTO =206 43 LET L3531 =
F24® RETURN S2S@ GOTo 53539
=308 LET F=F+1 22T FOR M=1 TO Z
06 < 2585 PRINT AT F.Y ;""" FoaE@ MEXT N
F51@ PRINT AT F-1.,%¥,CHR$ @ =3@@ PRINT AT vii.C. K £=
3520 IF =10 THEN GOTC 4000 310 RETURN
530 IF F<i%@ THEN RETURN @20 PRINT BT o, 0. F %
2354@ IF U{1l) <:@ THEN GOTD 4508 050 RETURN
- =550 IF Ui3) «y@ THEMN GOTD SO000 TE@Y FOR N=1 TO 1=
s 3588 IF PO=-1 THEN GOTO S000Q TS1@ GOSUE T80l
EE@ IF F=19 THEN RETURN TE20 COSUE Tezo
- SET@ IF ¥>26 THEN FPRINT AT Z2Z0.Y- $53@ NEXT N
&: "3PLASH" __ : T54@ RETURN . s
S5E@ _IF Y <287 THEN PRINT AT 2€.Y. s5@0@ PRINT TRE 1@, ' '6lk m&ID
CSPLASHY Sg1@ PRINT TAE 10 ——'"'_—' _
3582 LET D&s="K " S@p2@ PRINT "SCORE ADVANCE TAEBLE.
3595 IF PO=-1 THEN GOTO SQ008 ~
35@a LET F=@ =330 PRINT .
381@ RETURN Z@52 PRINT B$:TAB 10;"50,108,1=C
420@ FOR N=-2 T0O 1 oRr S
401@ IF ¥=UI(Z27 +MN THEN S0TO 41008 S@34 PRINT TRE &:;"-- ENEMY AIRCF
4032@ NEXT N SFT —="
425 RETURN Sa36 PRINT
1188 PRI AT Tef iz o mmmmy 2958 PRI AR
+1l@5 sUui2y -2; e E@50 PRINT C& N
411@ PRINT AT L@.01LlZF -2 “EGoM™ S@E@ MEXT N
4132 NEXT N 3078 PRINT AT £,10; 160,288 OR =
i 4148 LET SB=INT (RMD*4+1) +50 29" -
=i 415@ PRINT AT 1@,U{(2) -2;SB:" 8@8@ PRINT AT 3.9,."-- BATTLESHIF
. 4180 LET SC=S5C+5B ==t
i== 4178 GOSUB 1020 gggg gggu: ?TTSEJEJ
_ 418 PRINT AT 10.UiZs-2;° “ = ! N= <
B & 41S5 LET U2 =@ S18@ PRINT A$ NI
g i 4190 GOTO S530 211@ NEXT N _ N
L 4502 FOR MN=-1 TO 2 géga PRINT AT 15.19:"280.400 OK
451@ IF ¥=Ui(l) +MN THEN GOTD 4E08 B
RE ¢ 4520 NEXT N £125 PRINT AT 14,7;"-- TROOPS CA
4530 GOTO S560 RRIER
4593 LET Usg=" ay glgse PRINT AT 17.,6; "PRESS 9 gu "
4510 PRINT AT 17.U(1iy-1;Us% TO" START"
4522 GOSUB 7R2¢ 814@ IF INREY$<>"S5" THEN GOTO B2
464@ PRINT AT iS,U{1) -1:A%:1} 49
45S® PRINT TABE U1 -1, A%IE] 8l5@ CLS
4660 GOSUB 5958 31i5@ RETURN
: 4578 PRINT AT 18.U{1) -1;U%§ 20@2 PRINT AT B,0; "OUT OF AMMUNI
5§ | 4580 PRINT TRE U(1) -1 A%LL) TION
485 GOSUE 655@ 2985 FOR L=1 TO 5o
490 GOSUB 7B228 Q@1@ NEXT L
45395 FRINT AT 13.,U11)-1,Us% 2915 FOR L=1 TO 20
- 4702 LET S5B=INT (RND*S+17 $Z00 2328 SCROLL
4705 PRINT AT 18.U(1):S5SB P25 NEXT L
Y. 4718 LET SC=5C+SE 9@3@ PRINT AT 3.0, "YOUR SCORE WA
i 4715 GOSUB 1820 s _";5C
. 4720 GOSUB 750D 2842 LET YU=0
L - .
‘ 4738 PRINT AT 19Uy ;" 2QB5@ FOR N=1
b 1720 LET U1) =3 gaﬁe IF SCrUIN] THEN GOTO S308
& ¢ 4750 GOTO 3528 2080 PRINT AT S5.8;“"TODAY““S sxx—
- =p@@ FOR N=-1 7O 4 OF -THE-BEST:
5218 IF ¥=UI(3)+N THEN GOTO Si68 S@9@ FOR N=1 TG &
ZAa2@ NEXT N SI@@ PRINT AT N+6,S.N,; . ",JUIN)
SQ3@ GOTO 3560 : 211@ NEXT_N = B kiR
Sled LET Us=" e . 212@ PRINT AT 14 ,.0: "PRESS e
! 5191 PRINT AT 16,0137 -i;U$ TO PLAY AIR RAID"
El1gse GOSUE Toz20 . 21320 GOSUB 7880
211 PRINT AT _17,Ui5) -1,0§{1) 214@ COSUB 7020
€115 PRINT TAE UIiS) -1, C%{27 3150 IF INKEY&$:¢:»"0" THEN GOTO St
51 =i12@ PRINT TAB UI(E1 -1,C$i5 =3
5139 GOSUE &£950 216@ FAST
S14@ PRINT AT 17.U(3S: 104 al7@ CLS
S5iS@ PRINT TAHAE U3y -1.C%i1) 1586 GEO0OTOD 406
1855 PRINT TABE LI(Z) -1, C%132) %@ FOR L=6 TO N+1 STEF -1
| S1E7 GDIUE £950 a31@ LET UIL)=U(L-1)
, S16@ GOSUE 720 2228 NEXT L
! S165 PRINT AT 18,U(3: ~1:U% 2332 LET Ui{N) =5C )
5178 PRINT TAB UI(S) -1;2%413 azd4@ PRINT AT N+6,15%; "< WELL DON
5175 GOSUB 6950 . E »" -
S188 LET SB=INT {(RND+Z+1! 100 S35@ GOTO 9050
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THE NEW SPECTRUM

NOW WITH ADDITIONAL
SWITCH-TYPE

COMPLETE your SPECTRUM with our Multi-purpose
Sound Generator and Joystick-port Board!! With one
low-cost purchase you can obtain the following
outstanding improvements to your ZX SPECTRUM:

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

® AMPLIFICATION of the standard sound output.

® TWO ports for Potentiometer Joysticks;

® ONE port for Switch-type Joystick,

F
&)
=)
©
@
=)

The ‘ADD-ON’ uses the amazing AY-3-8810 SOUND @
2
©
©
&

Chip, which gives you an enormous range of sound
effects. The output and volume of each channel can
be separately controlled, with gun shots, explosions,
drums etc., produced under the 'sound envelope’.
MOST IMPORTANT TO NOTE — the CHIP is
‘processor independent.’ This means that sounds can
continue to be produced without any noticeable
effect on the speed of your program!!

The 'ADD-ON’ contains its own speaker and amplifier
chip and is supplied with a cassette containing sound
demonstration routines and some sample sounds.
The *ADD-ON’ simply plugs straight onto the back of
your SPECTRUM. No soldering is required.

(m
COMPLETE YOUR SPECTRUM NOW!! a
&

JOYSTICKS (POTENTIOMETER-TYPE]
KIT {incl. case) each £5.35 + VAT BUILT eac

COWBOY SHOOT-OUT b
(Machine Code) £3.95 + VAT

Full feature, TWO PLAYER, cowboy shooting

game. Hide behind the cactus plants and moving 8

chuck wagons until they are shot away. Shoot [

vou set its skill from 10 levels. Excellent
colour graphics and sound.

CABMAN (Machine Code) £3.95 + VAT

You are the owner of a fleet of yellow taxis

A rival firm competes with you, trying to steal
»,ujurfaresandrunvuuoﬁtheroad,i“hev can.
Ten skill levels determine the number of opposing taxis, the
speed at which they drive and the amount you earn per complete
journey. MAXIMISE your earnings before you lose your entire
fleat. This program is FIRST CLASS

ACHINE CODE PROGRAMMERS —
ACS SOFTWARE
ASSEMBLER
DISASSEMBLER
BOOKS
LARGE RANGE FOR SPECTRUM AND ZX81

B LT NOTE: We stock |and market) PROGRAM POWER
._j SOFTWARE for the BBC, ACORN, SPECTRUM and
C/{R]{O)
oc

m
m DRAGOM 32. Send S.A.E. for appropriate catalogue @
e
: =)

....NOW ONLY £5.95 - VAT
.....NOW ONLY £4.95 - VAT

All programs are now available at all good dealers or

L-o W(E (R direct fram MICROPOWER LTD

Please add S50 [WRITTEN ANY PROGRAMS
order P& P WE FAY 20% ROYALTIES

UEEDS 157 4PE - WAT at 15% | FORDRAGON, SPECTRUM,

Tel (0632) 683186 or 636343 BAC PROGRAMS

PROERAMEBEOVUAN

Dept. ZC4
B/8a REGENT STREET
CHAPEL ALLERTOMN,

ERUBOMINOROBEATBNRPROEGRAMBO

EDUCATIONAL SOFTWARE

ZX 81 (16K) AND SPECTRUM

INTERMEDIATE ENGLISH 1
{ZX B1 and 16K Spectrum):—
Meaings 1, Mean 2, Pans of

[ IRTERMEDIATE
Ll L A —

alr

g

INTERMEDIATE ENGLISH 2
{ZX81 and 16K Spectrum):—
pposites 1

deoms, Opp

les 2

pectrum).—
on, Long Division

ey
i :
% [rrenmeare s

INTERMEDIATE MATHS
(ZX 81 and 48K Spectrum):—

Areas, Perime Simp

! "'-_-l._f.\'ﬂ-' "0" LEVEL MATHS REVISION
[ acte Sevon (2X 81):~
(" e I 1&

= led M plus two

el

“0" LEVEL FRENCH REVISION
(ZX B1):—

PRIMARY ARITHMETIC y
(ZX 81 and 16K Spectrum).—
Add, Si cl. W ly and Divide

=11 1L

Nu

YRE
Entry OF answé rsl

FRIMARY |

|..~.t:j -H“JE'." unct

£4.95 per casselte, or send sae for catalogue fo:—
ROSE CASSETTES,

148 Widney Lane, Solihull, West Midlands B91 3LH.

Programmers:- We are looking for good ZX educational software

ZX 81 & 16K

THE TOMB OF

DRAGULA!
BID HORROR aoventure came:

Occupying over 13%K of memory, a superb 3D graphics
adventure game for the ZX81 with 16K RAM, for only
£3.95! Enter Dracula’s tomb at 30 minutes to sunsent
... wander through the tomb’'s pre-mapped 300 vaults
in search of the fabled Vampire's Treasure ... pick up
valuable silver stakes and use them to defend yourself
against the lurking horrors ... ghouls, zombies, pits of
primaeval slime ... See them all on the ZX81's plan of
the tomb ... when it will let you! Take a chance on a
Mystery Vault ... if your dare! And all the time the
minutes are ticking by to sunset ... when Dracula rises
from his coffin and comes after you! EaCH of the
infinite lavels of the tomb has its own 300 vaults ... go
as deep as you like, the Prince of Darnkess will seek you
out in his blood-lust! WARNING: people of an
exceptionally nervous disposition should play this game
only during the hours of daylight! Special facility
enables a game in progress to be saved on tape so you
can continue it whenever your choose.

STOP PRESS: Colour sound version now available for
48K Spectrum £4.95 inc p&p.

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

MOVIEDROME VIDEO DEPT. ZC4
19 Leighton Avenue, Pinner HAS 3BW
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12
MEMBERSHIP INCLUDES: 20% OFF FIRST TAPE
15% OFF NEXT THREE TAPES. 10% OFF ALL FUTURE TAPES AS MEMBER
| % Special offers during membership * Forthcoming free offers _
1oN | % QOccasional very special hardware offers % Regular Newsletter and Lists
| % Only the best software by the most respected houses stocked
| ZX81. SPECTRUM - DRAGON 32 - ORIC 1. JUPITER ACE - B.B.C.
* MAIL ORDER MEMBERSHIP: £8.00 * SHOP MEMBERSHIP: £5.00 « OPTIONAL LIFE MEMBERSHIP £5.00 EXTRA
| % SPECIAL SCHEMES FOR 15-YEARS-OLD AND UNDER * 0.A.P.5s * UNEMPLOYED
| i TELEPHONE ACCESS/BARCLAYCARD/VISA ACCEPTED OR S.A.E. FOR FULL DETAILS.
| FREE DRAW FOR JUPITER ACE COMPUTER ON APRIL 30th FOR ALL MEMBERS!
1 You know us! We are genuine! Full refund of fee if not satisfied P . .
1 when membership details arrive or anytime in first six months if ) "'THE FRIENDLY TO USER’’ STORE (
genuime complaint is not resolved within 30 days. ~_  Pop-in to the shop and have a chat about
the club if you wish — no obligation. Z
At last there's a really cheap [ |
but efficient way of ironing out the e
Now A ZX81 ZX81's only real bug: its keyboard { ./",,f
The Filesixty Buttonset offers ~ = 7
—— SR T - el S m A full-travel calculator-type L |
moving keyboard for only £995 oirbrabdiih i uniig
E ] PUSH_BUTTON m Installed inseconds.The peel: T —— :
off adhesive backing means you
] |ust register into position and | E
*' KEYBOARD § e
; m Mo messy labels, dismantling . y sefl adhesive
) or soldering [
f m 3 pgroups of colour keys to 5
f FOR pick out shift, numerals and ‘ o
: newline ! I
: m Precision moulded in ABS | L——o
1 to match your ZX81, with con i
] trasting legends for maximum — —— +——
: legibility : |
Allow upto 28 days tor delivery g i
Orders to Filesixty Ltd.. FREEPOST, : |
London W 28R TR T
Cheques/P0 made payable to Filesixty Ltd —]
r | Please send me (aty.) Buttonset{s) at £995 eact
|__|-'=:_.i,rJ]|-'|!;; VAT and P&P)
| B
e e ]
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AT S . OF TN AR E REVIEWS e

software
fOr your ‘81

our intrepid
reviewer, Nick
Pearce, mspects
the new range of
software from the
Sinclair stable.

Planet Of Death,
Ship Of Doom, and
Adventure Island
Ednrtic Computing

Firstly for this month's ZX81
software review, some adven-
tures from Artic. Three of Artic’s
adventures have been given at-
tractive boxes and more in-
teresting titles (they were

24

_1BKRAM

L T
Jﬁff%ﬁrﬁr" -
— el

known formerly as Adventures
A, C and D) for marketing by
Sinclair as part of their fast ex-
panding software range.

For the benefit of readers
new to computer adventures, a
brief explanation of this type of
role playing game will not go
amiss. Anadventure isa gamein
which you explore strange new
worlds with your computer in
the comfort of your own home.
As the introduction to the Artic
games puts it, during an adven-

ture ‘the computer acts as your
puppet and controls your
senses’. Plenty of imagination,
patience, and some lateral think-
ing are necessary if you are to
succeed. An adventure is a
game with an object — toentera
castle, rescue a princess from
the clutches of an evil wizard,
and escape with her to safety,
for example.

You move from one location
to another and there are objects
along the way, some of which
should be collected as you will
need them later on. Hazards of
one sort or another abound, and
you will need to overcome them
all. Each location is described by

B HOUNTRIN
NORTIH THERE

| found very quickly. Once that
happens in an adventure | guit
and start again, making sure
from then on that | stay well
clear of the maze at all times!

In Ship of Doom (Adventure
C), your ship, whilst on a recon-
naissance flight, has been
drawn by a Graviton Beam onto
an alien cruiser. Your aim is to
free your ship by pressing the
control button in the main com-
puter room. You commence in
your ship, and begin by moving
into the airlock of the alien
cruiser. This is a long adventure
with some 40 locations — a
radio room, robot factory,
weaponry, cold room, galactic

2l STreEaly
i - -

T CANT

:"«.'.L‘s L A E i -'"—‘j"." b ik L

BET FLINT

B L —

TELL HE WH=ST TO DO

G0 MNTORTH

I CANT S0 IN THRT DIRECTION
TELL ME WHRT TO 00

A sample screen dump from Planat of Death.
T T i e A e e e ——

the computer, and you instruct it
with short phrases such as ‘Go
East’, ‘Get knife’, ‘Use torch’,
etc. The computer then provides
an appropriate response such as
a new location description, ‘I
can't’ or quite often 'l don't
understand’. It is a good idea to
make a map as you proceed to
stand any chance at all of retrac-
ing your steps to safety.

All the Artic adventures are
written in machine code and are
very fast; response to com-
mands is practically instan-
taneous. They each have anim-
pressively large vocabulary of
over 100 words. The programs
are long, and take 5% minutes
{Adventure A} to 7 minutes
(Adventure D) to LOAD.

Forbibben Planet

Planet of Death (Adventure A)
has about 20 locations and a
similar number of objects. You
are stranded on an alien planet,
and the object is to escape by
finding your space ship which
has been captured and disabled.

You really are in a strange
world of the imagination. There
are caves, a prison, a lift (but the
buttons are rather high, and
where does it go?), guards and
green men, and much more
besides. There is also a maze, a
feature common to many
adventures and which, as usual,

bar, an android conversion room
to name a few.

There are also about 40 ob-
jects including a sonic
screwdriver, infra-red spec-
tacles, even a body frozen in ice
and a beautiful android girl. |
won't go into too much detail
over what can be done with her,
suffice to say that she is pro-
grammed for satisfaction —
some parts of this adventure are
definitely for adults only.

There is the odd spelling slip
in my copy of the program, {ex-
its becomes exitw in the log
room, for example), but nothing
is seriously wrong. In some
places the program is surprising-
ly flexible, it accepts both thein-
structions “turn’ and ‘rotate’, for
example, although some other
commands have to be in-
furiatingly precise. In all the Ar-
tic adventures you can speed up
data entry, by typing ‘N’ for
Morth and "Y" for yes, for exam-
ple.

All the Artic adventures are
extremely absorbing. They can
also be very frustrating; it is
possible to spend a whole even-
ing stuck in one small area of the
game unable to solve a problem
that will allow you to move fur-
ther. However, some time later
and after giving up all hope of
completing the game, the
answer will hit you in a flash of
inspiration and you can move on
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— until you reach another seem-
ingly intractable problem a few
locations later. An adwventure
can take days to complete!

Both Adventures C and D are
very long and incorporate a
cassette routine with which a
partly completed game can be
SAVEd, and LOADed at a later
date — a very necessary
feature.

Ispy...

So absorbing were the previous
two adventures that the
deadline for this issue dawned
before | had managed to com-
plete Artic's final adventure —
Espionage Island (D), so | am
afraid much of it remains un-
charted for the present. On the
basis of the part | have so far ex-
plored, | am confident that it will
prove an excellent game.

Perhaps in another edition of
this magazine | will be able to
give away a few of its secrets.
For the present, the plot is as
follows.

The intrepid adventurer is
sent on a reconnaissance mis-
siontoobserve an enemy island;
there is a secret hidden
somewhere on this island which
must be discovered. Unfor-
tunately, your plane has to be
abandoned when one of its
engines is hit by enemy fire. The
adventure begins in the
aeroplane and leads into the
heart of the enemy stronghold,
from which you must eventually
return to safety. This is a very
difficult game, only to be at-
tempted by the experienced
adventurer. Even getting out of
the aeroplane and safely onto
the island is a problem — or at
least|founditso — and | haven't
yet managed to get much fur-
ther forward.

the shortest, with the fewest
locations and objects but will
nevertheless provide many
hours of enjoyment. The quality
of software for the ZX81 is con-
stantly improving, and at the
same time prices are, if
anything, falling. Some readers
might feel these Artic cassettes
are still a little expensive;
however, there can be little
doubt that they are very good
adventures indeed.

Artic Adventures A, C and D
cost £5, £7 and £8 respective-
ly, and are available from Artic
Computing Ltd, 396 James
Reckitt Avenue, Hull, HUS 0JA,
or through Sinclair Research Ltd
see below).

Reversi
— Mine of
Information

Reversi is a late nineteenth cen-
tury board game. Mine of Infor-
mation’s computer version also
goes under the name “Othello’
(as readers of the letter pages of
this magazine will no doubt
recall).

It is a game of skill between
two players using a draught
board. Counters, black on one
side and white on the other, are
used. A move is made by placing
a counter on a vacant square
next to an opponent’s counter,
and each move must result in
the ‘capture’ of an opponent’s
piece — a capture is made by
trapping a counter showing the
oppenent’s colour (or a line of
such counters) between the
new counter and one showing
your own colour already on the
board. The game ends when
neither player can make a cap-
ture. The winner is the player
with the largest number of

I A IN AN RIRCRAFT
THERE NO OBUIOUS EXITS

¥ ALSD SEE
A PARACHUTE
a4 DoO=2 LEUFER

WITH A CORD

TELL ME WH&ET 70 DO

BET PARARACHUTE

DK

TELL HME WHAT TO ©OQ

OPEM DOCH e
THE DOOR CREHS, FULLING Wou LUl
WHITH A BUsSH O2F RIR

YO FLUNGE THROUGH TH =IR

AHD MAKE = LARCE RED MESS

YO RARE DERD:

o0 ¥YOu WIS

AMNSHER

A sample screen dump from .Espfnnﬂg Istand.

All the Artic adventures seem
to be from the same original
master program, but | don't
think that once you've mastered
one, the others will be a doddle.
Each is original in content, and
challenging. Planet of Death is

counters showing their colour.

Now to MOI's game. After
LOADingthe cassette, amenuis
displayed and you can choose to
play a game against an oppo-
nent, a game against the com-
puter, a ‘'sample’ game, or to

i1 Mof exaun

change the start position. Using
this latter facility you can select
for yourself a few advantageous
positions — the corners, for ex-
ample — to give yourself a
chance against the computer!
For the novice, the sample game
is very useful for gaining
familiarity with the rules and
learning something of the
strategy behind the game. You
can go forwards and backwards
through the sample game so
that the effect of each move can
be clearly seen.

The board is displayed on the
screen with the square co-
ordinates (A to H on the horizon-
tal axis, 1 to 8 on the vertical
scale), displayed along the
board edges. White and black
pieces are denoted by 'O’ and
‘inverse 0" respectively. The
display includes the current
score and the co-ordinates of
the last move. After each move,
the computer ‘flashes’ the
pieces captured for a few
seconds — a nice touch.

No Cheating!

The computer checks that the
chosen moves are valid. Each
time it is your turn to move, you
can call up various game options
— change level of play, replay
last move, change sides, pass,
or return to BASIC. There are
nine levels of play, the response
atlevels 1 and 2 is practically in-
stantaneous; levels 4, 5 and 6
take about three, 10 and 40
seconds respectively, up tolevel

9 which takes a very long time
indeed. Harder levels of play
take longer as the computer
looks further ahead and so has
more possibilities to evaluate. |
was somewhat disconcerted
when | first tried level 9, the
screen goes blank and after
waiting for a while nothing hap-
pened and | thought the program
had crashed. It would be nice if
the board was displayed,
perhaps with some reassuring
message such as ‘wait please, |
am thinking', whilst the com-
puter evaluates its next move.
At least you can then ponder
your following move.

The hardest levels really take
far too long between moves for
a sensible game to be played. In
any case, levels 1, 2 and 3 are
hard enough for even a good
player. If you can beat it at level
4 you must have played this
game before, to beat it at level
you must be very good indeed!

The cassette is recorded on
both sides, and the game takes
about three minutes to load. Itis
written almost entirely in
machine code. Well-written in-
structions, complete with some
hints on tactics and strategy, are
included in the package. Reversi
is a very sophisticated program,
easy to use and enjoyable to
play. It is probably the best
‘Othello’ program for the ZX81
on the market, and will certainly
improve the play of both begin-
ners and more experienced
players alike.
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Super Glooper
— Psion

| am sure readers will not need
reminding that six Psion soft-
ware cassettes were reviewed
in the Oct/Nov 1982 issue of
this magazine. Super Glooper is
acassette from the same stable,
and like the other Psion software
is also marketed by Sinclair.

The cassette contains two
games and on the A side is the ti-
tle game, Super Glooper. It is, |
suppose, really a 'Pac-Man’
type game in reverse, Instead of
rushing around a maze eating
food pills or whatever, in this
one you ‘paint” each square of
the maze as you go over it.

o m

)

[

& @

I

o

B

& D EF G H
o 0 Q9 L
I M oF oo T
O U@ CcC@GC 6
E 2 CEEOI=
B oo o @™o 4
2 0 2 0 0O a 3
2 0 a0 9 0 2
c oo o@Eo 2
CDEFGH

shield you get 50 points. It is
profitable to chase the aliens —
once you have a shield, of
course — since you get an in-
credible 1,600 points if you
catch all four aliens with one
shield. Of course, shields do not
last for long, and catching more
than even one alien is not an
easy task.

Hang on...

A nice feature of this game is a
pause facility. If you get in a
fluster — with an alien close by,
you might suddenly be unable to
find the right keys to get away
from him — you can pause, or
freeze, the game while you com-
pose yourself. However, | found

G

S

The score board for the Frogs game.

There are, of course, four
aliens who roam the maze, and
the object is to paint the whole
maze before they catch and
destroy you. You have fourlives
per game. In each of the four
corners of the maze is a shield,
and if you can reach one of these
you may catch one, or more, of
the aliens.

For each square in the maze
that is painted, a score of 10
points is given, and for each

Psion's choice of control keys
rather difficult to get used to.
Keys 1 to 5 move you up, for ex-
ample, whereas | would rather
be able to use any of the keys in
the top row for up. This is, of
course, very much a matter of
personal preference, other
players might well by quite con-
tent with Psion's layout.

If you manage to completely
paint a maze, more difficult
mazes appear. If you find the

slowest speed to easy, there are
fivelevels of play to choose from
and these can be selected at the
start of each game.

Super Glooper is written in
machine code. It is a short pro-
gram and takes only 80 seconds
to load. If you have already got
one of the many versions of Pac-
Man now on the market far your
ZX81, you will procbably not be
very interested in this game. If
not, you may well find it a useful
addition to your library of
games. Not a particularly in-
spired game, but competent and
well-written, and quite good
fun.

Jump to it

| also found Frogs, on the B side,
an enjoyable game. It is similar
to ‘Frogger’, the basic idea being
simple but quite effective.

The screen displays a river
with two banks, one at the top
of the screen and the other at the
bottom. On the river are nine
lanes of boats, with boats in ad-
jacent lanes travelling in op-
posite directions, left to right
and right to left across the
screen. (The screen looks rather
like a bird's eye view down on a
very busy motorway).

Eight frogs wait on the lower
bank and the object is to help
them each in turn across the
river to five jetties on the upper
bank. They must jump from boat
to boat, if any land in the river or
miss a jetty they are lost. Points
are scored for each frog that
successfully crosses the river.
Two factors make this game
more difficult: there is a time
limit for each game (100
seconds); and once a jetty has
been reached by a frog, that jet-
ty cannot be used again in that
game. Whilst the jetties
‘downstream’ of the last lane of
boats are relatively easy to
reach, those farthest upstream
are much more difficult to land
on.

26

As well as jumping forwards
across the river, frogs can jump
backwards and left and right
along the top of the boats
(although they cannot jump
from the back of one boat to the
front of another coming along
behind). Apart from the last
frogs, where some manoceuver-
ing is sometimes necessary to
getto a still vacant jetty, | found|
tended to use the forward keys
only.

Again, this is a machine code
game and the program is quite
short taking about 1% minutes
to load. Movement is smooth
and the game is pretty well idiot
proof. There are nine levels of
play, harder games having
faster moving boats. A league
table that can record the scores
of up to eight players is
displayed at the end of each
game, so a competition bet-
ween players can be held.

This is the sort of game that
requires a lot of concentration. It
would probably make a very
good alternative to the
breathaliser test — a drink or
two and | would imagine that it
would become well nigh im-
possible to get any frogs across
as the moving boats just form a
blurr in front of your eyes.

Frogs is not a complicated
game, but it is well-written,
works well and is enjoyable. At
£4.95 for the two games, this
cassette represents reasonable
value for money.

Reversi costs £7.95 and Super
Glooper costs £4.95. Al the
cassettes featuredin this review
are marketed by Sinclair
Research and are available from:
Sinclair Research Ltd, Stanhope
Road, Camberley, Surrey and
selected branches of WH Smith
Lrd.
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Now that the ZX Spectrum has
well and truly established itself
on the micro market, it is amply
supported by a wealth of hard-
ware add-ons. Most of these
peripheral devices have been
manufactured by the people
who supported the ZX81, but
just as the Spectrum has at-
tracted new users with its pro-
wess, 50 too has it attracted a
new following from the add-on
manufacturers.

In this brief guide, we have
not tried to cover all the devices

Joysticks

Acdding on
Spectrum

Our review team take a
brief look at some of the
hardware add-ons for
the ZX Spectrum.

currentiy available on the
market but rather give you a
flavour of the technology you
can add on to your Spectrum. As
joysticks are an obvious favour-
ite, these have been covered in
some detail whereas RAM
packs are fairly standard and so
have only been briefly touched
on. Also included in this section
are anumber of quite specialised
add-ons like sound units and a
digital tracer.

If yvou own a Spectrum, you
will no doubt have begun to

realise the potential you hold in
yvour hands. Over the next few
pages you will hapefully see fur-
ther applications for you and
your computer to explore.

Joystick interface
module
— AGF Hardware

The AGF joystick interface, a
version of which is also available
for the ZX81, has been de-
signed to connect to the back of
the Spectrum via the rear edge
connector. There is also an ex-
tension edge connector allow-
ing further devices to be added.
The interface is built solidly but
is not completely closed off. The
connection to the read edge
connector is good, and can be
easily removed without too
much worry of it falling apart in
your hands.

The special feature of the
AGF interface is that it includes
an enable switch which makes
the keys of the Spectruminoper-
ative excepting the 2, W, §, Z,
9, 0, L and Symbol Shift keys.
There is room for two joysticks,
and the positions for the
joysticks are both clearly mark-
ed.

Moving onto the joysticks
thamselves, they are very remi-

niscent of those employed by
the Atari computer. As can be
seen in the photograph, they are
very solid with an easy-to-grip
stick made of hard rubber-like
substance. The joysticks at first
seemed a little stiff, but with use
could be manipulated with preci-
sion. The red firing button was
easy to use when moving the
stick and always fired when you
wanted it to.

The joystick interface and
joysticks come complete with
instructions and a short piece on
using the joysticks in your own
programs. The hardware is also
covered by a three month
guarantee for the joystick and
12 months cover for the inter-
face.

The first commercial pro-
gram written for two players
using the AGF joystick arrange-
ment is soon to be available from
Silversoft. AGF are also selec-
ting other programs far use with
their joysticks.

The cost of one joystick and
interface module is £23.50 and
comes complete with a free de-
monstration program, Video
Graffiti. Extra joysticks are
priced at £7.45 each. For fur-
ther details of these devices
contact AGF Hardware, 26 Van
Gogh Place, Bognor Regis, West
Sussex PO22 9BY.

The joystick interface module from
AGF Hardware, complete with Atari-style

Joysticks.
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The Spectrum
Add-on
— Micro Power

The Micro Power Add-on is a
board which fits onto the edge
connector at the rear of the ZX
Spectrum. This connection is
good and solid, but when you
want to remove it you get the
feeling that you are going to pull
off some of the components as
welll (However, it must be said
that the Add-on board remained
intact throughout the review.)

The Add-on board is claimed
to give users three advantages.
Looking at them in order, the
first is that it provides three
channel sound effects via the
popular AY-3-8910 chip from
General Instruments. This
sound generator allows you to
control sound, accessing
various sound effects by the use
of BASIC within the program. By
this method, you can easily in-
troduce simple effects suchas a
gun-shot within a program —
the presence of the speaker on
the board makes this quite ef-
fective.

Utilising the 2W amplifier and
loudspeaker built into the Add-
on is easily done by plugging the
attached jack plug into the ear-
phone socket of the Add-on to
amplify the output of the sound
chip. You can also plug the jack
plug into the MIC socket at the
back of the Spectrum to amplify
the output of the computer's
BEEP commands.

The Spectrum Add-on from
Micro Power — connectad in the
photograph to amplify the
computer’'s BEEP commands,

Provision is made for two joy-
sticks to be fitted to the Add-on
and are available from Micro
Power as kits. The joysticks,
once constructed, are easy to
hold and the stick is easy to
manipulate. Connection to the
Add-on is via a quite flimsy con-
nection, but this seemed to hold
up reasonably well during the
review period.

The cost of the Add-on board
is £19.50 + VAT and comes
complete with full instructions
for use. The joystick kits are
priced at £3.95 + VAT. For fur-
ther details of these products
get in touch with Micro Power,
8/8A Regent Street, Chapel
Allerton, Leeds LS7 4PE.

Joystick board
— Intercepter
Micro's

This interface board is designed
to connect a standard Atari-type
joystick to the ZX Spectrum.
The board itself is not boxed
and felt very fragile when plug-
ged into the back of the Spec-
trum. There is also room at the
rear of the board to interface fur-
ther add-ons should you so
desire. Two positions are avail-
able for you to insert joysticks,
and although the connection did
not seem at all strong, the joy-
sticks worked adequately.
Instructions are provided for
the user to check that the inter-
face board is working up to the
standards required, and a

The joystick board from
Interceptor Micro’s offering
facilities for two Atari-styfe
Jjoysticks.

demonstration cassette is in-
cluded in the package for
demonstration of the joystick,
once connected. The supplied
software demonstrates various
programming methods includ-
ing machine code and control
over sound and screen move-
ment.

Interceptor Micro's offer any
users their help with converting
any software that you may
already own so that it will
operate with the joystick board,
and are currently offering to
market any software produced
written using the board.

The cost of the joystick is
£15.95. For further details of
this product write to Interceptor

Micre's. Lindon House, The
Green, Tadley, Hants.

Competition
pro-joystick

— Kempston Micro
Electronics

The Kempston joystick is a very
solid looking device. Housed in
black plastic, the joystick has a
thick stick with a bulbous handle
which makes it very easy to grip.
There are two firing buttons,
each brightly coloured red, sup-
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The solid-looking Compatition
pro-joystick from Kempston
Micro Electronics.

Once you have completed its
manufacture, there are also a
number of programming sug-
gestions which can be utilised to
test the unit. Provision is made
for two joysticks, and although
the DIN plugs are used for agood
connection, the board did not
feel very safe whilst the connec-

Rfions were made. Removing the
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posedly for left or right handed
players (Heaven forbid that soft-
ware games become so com-
plex that you have to choose
between the type of laser you
blast the aliens with!).

The joystick comes complete
with a boxed interface which
easily plugs in and out of therear
edge connector of the Spec-
trum. It does not, however,
have any facility for any other
add-on to be fitted once the joy-
stick is in position.

The joystick operation is eas-
ily programmed for in BASIC or
machine code, and full instruc-
tions plus a number of demon-
stration programs are provided
for you to get the hang of it. At
the time of writing,
the Kemp-

The Analogue input device
complete with joystick from

ston joystick was compatible
with at least five games on the
market, including those from
Quicksilva, Softek, Abbex and
New Generation.

Operation of the joystick was
a bit stiff at first, but once you
get used to it, skillful manipula-
tion was possible.

The cost of the Kempston
joystick is £25. Further details
on this device are available from
Kempston Micro Electronics,
180A Bedford Road, Kemp-
ston, Bedford MK42 8BL.

Midwich Computer Company.

Analogue input
device

— Midwich
This interface is once again not
boxed. Good connections are
made when the board is plugged
into the Spectrum, but there
were fears (unfounded as it hap-
pens}) when it had to be re-
maved. The Midwich interface

lies horizontal out of
the back of

the Spectrum, rather than ver-
tical like the rest of the review
samples, and there were the
nagging fears of the ‘RAM pack
waobble syndrome’ happening all
over again.

The interface board is avail-
able from Midwich as a kit, and
as such comes complete with
full instructions for assembly.

joysticks from the board in-
volved some fairly vigourous
manaeuvering as well, which
did not feel very confident.

The joysticks supplied with
the sample were fairly sturdy
and held up well in operation.
The feel of them was a little
tloppy, but they nevertheless
worked adequately. The firing
button, emphasised in bright
red, operated whenever it was

e B 4

(=

eeded without any worries.

The cost of the analogue in-
put interface is £22.95 and
each joystick is priced at £7.99.
For further details of Midwich
products contact Midwich
Computer Company Ltd, Rick-
inghall House, Rickinghall, Suf-
folk IP22 1HH. ’
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Big Ears
— William Stuart
Systems

Originally designed for the
UK101 and Superboard, the Big
Ears speech recognition system
is now available for most leading
micros including the ZX Spec-
trum.

Housed in a sturdy box, the
Big Ears system consists of a
microphone, pre-amplifier,
analogue frequency filters and
digital interface. You are also
supplied with a software
package allowing you to
become acquainted with what
you soon find is a very complex
piece of technology. The pro-
gram with the system has four
modes, Learn, Test, Demo or
Save. All the modes are fairly
self-explanatory, and the demo
explains all should you require
comprehensive details.

Using the egquipment, you
can allow the Spectrum to learn
a word, you can then test that
the computer understands and
recognizes that word, and then
save the program together with
it new expanded vocabulary.

During the review period, we
had the Big Ears programmed to
recognise nearly everyone's
name in the office. And this it did
quite successfully, except for
the name 'Helen’ which it seem-
ed to ‘recognize’ every time it
wasn't quite sure!

Complete with full instruc-
tions for use, the Big Ears
speech recognition system is
priced at £49. For further details
of this device, contact William

Stuart Systems Ltd, 44 Bedford
Gardens, London W8 TEH.

Chatterbox
— William Stuart
Systems

Chatterbox uses anovel method
of forming speech — it does not
contain a fixed vocabulary, but
rather depends on the building
up of individual sounds lor
phonemes) under program con-
trol.

The Chatterbox itself isanice
solid box with a speaker unit
built into the front. The output
from the speaker is clear and set
at a reasonable volume. There is
also a speaker output at the back
of the unit, as well as an audio
output which could be played
through your hi-fi. The Chatter-
box is connected to the rear
edge connector of the Spectrum
and provides room for additional

The Chatterbox
speach synthasis unit
Ffrom William Stuwart
Systems.

hardware to be added on.

The speech output from the
unit is of quite high standard and
is certainly fun to play with. By
POKEing wvarious codes, it is
possible to build up words by

their basic sounds. It sounds
fairly easy, but it can take quite
some time to find exactly the
right sounds you need before
anyone can recognise what you
are trying to say. It is a trium-
phant moment though, when
your Chatterbox finally puts
together its first word.

The unit comes complete
with alist of codes with which to
experiment with and use as
building blocks, as well as some
program examples of how to
utilise the device within your
programs.

The Chatterbox is priced at
£49 or £39 as a DIY kit. For fur-
ther details contact William
Stuart Systems Ltd, 44 Bedford
Gardens, London W8 7EH.

The Big Ears speech recognition
system interface from William
Stuart Systems.

— Bi-Pak
semiconductors

Originally designed for the
ZX81, Bi-Pak have now releas-
ed an adaptor so that the
ZONX-81 can now be utilised
with the Spectrum.

Self-contained in a strong
plastic box, the unit easily plugs
into the rear of the Spectrum for-
ming a good connection. There
is a manual control for the
volume, the sound produced be-
ing clear and within areasonable
volume range.

Using the unit, via simple
BASIC commands included
within a piece of software, a
wide range of sound effects can
be produced by the three chan-
nel plus noise chip housed
within the unit. Thus, depending
on various statements within a
program, the pitches and
volumes of three channels and
overall attack/decay envelope
can be manipulated. And what
that means is that you can get
quite realistic sound of explo-
sions, helicopters, bells, etc.

There is an interface at the
rear of the device which means
that you could add other devices
on the back of the Spectrum at
the same time as your ZONX.

ZX COMPUTING APRIL/MAY 1983
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Complete with a very com-
prehensive manual with tried
and tested software examples,
the ZONX is priced at £32.75.
For more information contact Bi-
Pak Semiconductors, The Malt-
ings, 6B3A High Street, Ware,
Herts SG12 9AG.

S-Pack
— DCP Micro-
developments

This is another product which
first cut its teeth on the ZX81.
Plugging this unit into the back
of the Spectrum, you can make
the S-Pack work wonders in
seconds. With a few simple key
presses, it announces ‘This is
Digitalker' (whichis what it used
to be called!).

The unit comes supplied with
a total vocabulary of 71
phrases, numbers or letters.
They at first sight do not seem
very inspiring, but at closer in-
spection, they all seem to be
fairly useful. Should you get
bored with these sounds, DCP
have three other Word Packs
which are supplied as ROMSs and
just need to be allowed for in
your programming for inclusion
in a new program. These Ward
Packs are priced at £14.95
each, so check out that you are
interested in the complete voc-
abulary before looking too
closely at the unit.

The S-Pack is housed in a
black box with a good edge con
nector and an expansion con-
nector should you wish to hang
anything else on the back.

The S-Pack, complete with
Word Pack 1, is priced at
£49.95. Further details are
available from DCP Microdevel-
opments Ltd, 2 Station Close,
Lingwood, Norwich NR13 4AX.
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The ZONX-817 speech
pack complate with
interface for use on

the ZX Spectrum fram
Bi-Pak Semiconductors.

The §-Pack from DCP
Microdevelopments.

The Digital Tracer unit from RD
Laboratories.

Digital tracer
— RD Laboratories

The device from RD
Laboratories must be singled out
as special if only for its cheap
price — this sort of technology
has normally only been available
for up-market computers.

The Digital Tracer comes
complete with an instruction
booklet, a tracing sheet and a
template which is used for align-
ment. The cassette supplied
with the package includes four
programs which can be used in-
dividually or MERGEd and used
together. Using the programs
you can plot individual points,
draw lines, alter the background
and foreground colours, shading
areas enclosed by the tracer,
printing and editing of text on
screen. Thus, you could, using
the Digital Tracer, transfer a pic-
ture or diagram to the screen,
further develop it using the
editing facilities, and then SAVE
the screen to tape.

In practice, however, the
digital tracer is a little tricky to
use. As you draw using the
tracer, a crosshair target comes
up on the screen, and by skillful
manipulation, wvery accurate
drawing can be accomplished.
However, when you start trying
to fill in areas of the screen, or
adding fine detail to your draw-
ing, it does get a bit awkward.
Since the software is written in
BASIC, rather than machine
code, it would seem fair to lay
the blame for any of the tracer’s
shortcomings at the software’s
doar.

Other programs on the
cassette include a co-ordinates
program which can be used to
maove an origin and x and y co-
ordinates around the screen.|.
Another program allows you to
draw at a fast speed with the
tracer, with the computer plot-
ting the points at a slower rate.
And the last program is used to
define user characters, but is not
intended for use with the tracer.

All in all, a useful device
which faithfully reproduces the
drawing action on screen. The
Digital Tracer is available at
£49.95. For more details on this
product contact RD Laborator-
ies, Unit 20, Court Road In-
dustrial Estate, Cum Barn,
Gwent NP44 3AS,
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EXtra,

extra

32K RAM
— JRS Software

The 32K RAM option for the
16K Spectrum is offered in two
forms, one for each issue of the
ZX Spectrum.

The first issue can be up-
graded to 48K using a RAM
board which is fitted inside the
Spectrum. Installation is easily
done and requires no soldering,
just some very careful fitting.
The retaining screws in the base
of the Spectrum are undone
and, by carefully lifting up the
cover, the board can be placed
over and firmly pushed into the
place indicated in the instruc-
tions that come with the RAM
board. Once in place, the Spec-
trum is closed up and operates
as a 48K machine.

Perhaps a better way of
upgrading can be done as in the
method employed in the second
issue of the Spectrum. Here you
are supplied with 12 ICs, all
clearly marked with a letter, A,
B, C, D or E. Using the diagram
supplied, you carefully undo
your Spectrum and position the
|Cs as shown in the accompany -
ing documentation. Once fitted,
the Spectrum can be put back
together again and you have a
48K machine.

Both methods of upgrading
were easy to accomplish and
both proved effective during the
period they were tested for
review.

The 32K RAM board for the
first issue ZX Spectrum is priced
at £42.50 and the 32K ICs for
the second issue Spectrum cost
£42.50. For further details con-
tact JRS Software, 19 Wayside
Avenue, Worthing BN13 3JU.

Interspec
— DCP Micro-
developments

This one unit provides virtually
the complete interface package
that anyone would want on their
computer,

For the dedicated program-
mer, you'll find an eight-bit TTL
input port, an eight-bit TTL out
put port, an eight channel
analogue to digital converter,
four high current relay outputs
and four switch inputs. Also, fit-
ted to the rear of the Interspec is

a BUS connector which has all
the necessary data, power and
decoded address lines to add
more peripherals.

Cased in a smart looking unit,
the Interspec package comes
complete with detailed instruc-
tions on how to get the most out
of the unit, backed with hard-
ware and software examples.

Priced at £39.95, you can
find out more about the Inter-
spec unit and its control appli-
cations from DCP Micro-
developments Ltd, 2 Station
Close, Lingwood, Norwich
NR13 4AX.

<X sl:’ﬂ'f_"r,u,”

The RAM board which
transforms the first issue 76K
Spectrum to a 48K machine.
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The all-purpose
Interspec
interface from
DCcP
Microdevelop-
ments.

The 12 ICs which make the
second issue 16K Spectrum ug
to a 48K device from JRS
Software.
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SPECTRUM HARDWARE

rpose
rom

lop-

settling
cdown?

Spectrum
workstation

— Peter Furiong
Products

If you're going to settle down
with your Spectrum and you
want security, then this may be
what you're looking for — it
makes the Spectrum into a very
smart looking system.
Constructed from durable
ABS plastic, the workstation
would certainly stand up to a fair
amount of punishment. The
Spectrum fits into the slot built
into the front of the unit, and the
trailing wires (to the TV, PSU,
printer, etc) are to be slotted
through small holes cut into the
plastic frame. This operation is
actually more difficult than it
may at first seem, especially as
you are required to do some
quite tricky soldering to attach
the speaker connections to the
Spectrum. (The speaker is
available as an extra for £3.50.)

]

Two switches can be
attached to the unit {although
only one switch is shown in the
review sample), an on/off
switch for the Spectrum and a
LOAD/SAVE switch catering for
the bizarre switching leads
situation on the Spectrum.
These are both counted as ex-
tras and are priced at £3.00
each, but are extremery
necessary for best operation. An
alloy base is also available for
the unit, at the additional price of
£3.50, which comes complete
with rubber feet for grip.

The P3SU is hidden inside the
main body of the unit above
which sits the TV or mo_nilor.
The plinth is raised slightly pro-
viding a good angle of view for
the user. {Should the TV over-
hang the workstation, Peter
Furlong Products are working on
an extention bracket to over-
come this problem). A matching
stackable unit for the ZX Micro-
drives will soon also be available
to match this unit,

WO WO

The Spectrum
workstation from
Peter Furlong
Products in action.

The cost of the Spectrum
workstation is £16.00 plus
£2.00 postage. Further infor-
mation is obtainable from Peter
Furlong Products, Unit F, South
Coast Road Industrial Estate,
Peacehaven, East Sussex BN9
BNA.

Spectrum custom
case
— Computex Cases

And if you have settled down to
just using a Spectrum, how
about a case to carry all your
computing bits and pieces
around town in.

Aimed at the business user
with the typical business-
person’s case, the custom case

Full to bursting!
The Spectrum
custom case from
Computex Cases.

has been designed to allow for
all that you would need to carry
around with you, including room
for the much heralded ZX
Microdrives. Each piece of
equipment is held securely in
shock absorbant foam, with the
individual devices connected up
under the foam for good connec
tion.

Should you have the oppor-
tunity to power up your Spec-
trum system, you can simply
unhinge the lid of the custom
case and begin work. The top of
the lid includes a number of
wallets for papers and books,
with smaller compartments for
pens, cassettes, etc. Con-
structed from ABS plastic, the
cases are certainly strongly built
and provide a very useful, if lux-
urious, addition to the family of
Spectrum peripherals.

The Spectrum custom case
cost £34.95, For further details
contact Computex Cases, Stan-
hope Road, Camberley, Surrey
GU15 3PS.
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JOIN

THE
SERS’

CLUB

Make the most of your Spectrum or ZX81 by

joining the country’s strongest and most

Et'ltlh'lusiastlc users’ club—the National ZX Users’
up.

When you join us, we'll send you our ‘new members welcome
pack’ with 30 programs (15 for the ZX81, 15 for the Spectrum),
plus the first issue of our value-packed club magazine
INTERFACE.

Inside INTERFACE as well as at least six programs for your
ZX81 or Spectrum, you'll find letters from members as they
share tips and ideas, and sound off on a variety of subjects
(such as you-know-who's appalling delivery times record), a
list of local ZX clubs, and special offers from software houses
and book publishers—special offers just for members.

If you're having problems with your computer, we have
expearts on tap to try and help you. if you want to start a local
users’ club, we'll give you publicity, and let you buy bocks at a
special discount for your club members.

Ifyou're not a club member, you're missing out on making the
maost of your micro (and try saying that ten times quickly!)
Come on in and join us, the water's fine. it's £9.50 for a year's
INTERFACE, and we'll send you a sample issue for £1.00

Run by Tim Hartnell, the National ZX Users’ Club is a resource
just waiting to be tapped. Come on and start tapping.

National ZX Users’ Club,
Dept. ZC

44-48 Earls Court Road,
London, W8 GEJ

OK, Tim, you've convinced me:

[ ) Send me my ‘new members’ welcome pack’ plus my first
issue of INTERFACE and keep those INTERFACES coming
for the next year. | enclose £9.50 (UK), £12.50 (Europe)

[} Just send me a sample of INTERFACE. | enclose £1.00
| have ( ) a ZXB1 [ )& Spectrum

Address ..o

Stylish case fits neatly between ~ : "

ZX%81 and Ram pack of 8K or more
256 x 192 piels
Hi res display file independent of old display file

Very fast and powerful graphics commands as extensions
of Sinclair basic. SLOW [ FAST CLS COPY PRINT PLOT
all extended to hi res

114 PLOT modes including: |

Points and various line types
Textured triangle fill

Absolute and relative co-ordinates
Line drawing to points off screen

Mixed text and graphics including PRINT at graphics
cursor,

User defined graphics for space invaders etc
Screen COPY to printer

Extensive manual excellent for school and home use, and
full guarantee

Arcade games available soon!

Post to - Notting Dale Technology Centre (Ltd)
TFL (ZX B1)
189 Freston Road
London W10 6TH (01-969 B242)
Please send me board(s) «» £3200 each
+ £4 BO VAT plus 75p P&P
| enclose Cheque/P.O. for
Or | wish to pay by Access/barclay Card/Visa

Card Number

MNarme and Address (PRINT)
Mame

Address

Credit card holder's signature
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MONSTERS IN HELL

If it wasn"t actually a nightmare, then it certainly
seemed like one... trapped in Hell with the all -
consuming flames below me being chased by vampire
monsters through a mad maze of ladders and platforms.
But I had Holy Power on my side, and a hammer which
could magically create holes - the only way to kill
these crazy monsters seemed to be to make them fall

to a lower level! But just then, the Mad Monk sent

his Ghouls after me.., Any ZX Spectrum,

MILLIPEDE

Milli the Millipede seemed indestructable; as soon as .]
shot a part of her, the rest of her just kr:pt_on coming!
But I was faster, she wouldn't get to me... just then
5id the Spider a.ppea.'rr!l;t causing me to swerve anr_] lose
my aim. And what's this!?? Scorpi the Seorpion dive
I:nombing_ me with her indestructable fleas which leave
more of those blasted mushrocms te spoil my aim!

Quite the most delectable version of the arcade favourite
for any ZX Spectrum.

COSMIC SWARM

OK, I accept that I'm to blame. I was warned against
entering the Proxima Centauri Sector without an escort,
And now I'm in the midst of a swarm of alien egg-like
forms, collision seeming imminent I fire, they break open
revealling strange alien types which fly wildly around.

I fire again as if my life depended upon it - then two
of the forms fuse into a single mutant which chases me!
One of the most original shoot-em-up space games to
appear. Any ZX Spectrum.

ALL GAMES £5 g5

329 CROXTED ROAD LONDON

BOFTWARE

SOFTWARE

Pragons Lair

and Joust
MONSTERS IN HELL

JUST THREE OF THE AMAZING NEW MACHINE CODE GAMES FROM SOFTEK
FOR THE ZX SPECTRUM

Joust

Its taken America by storm - now its available

for your ZX Spectrum! In this amazing new arcade
game you ride an estrich and Joust with the Dark
Lords on their buzzards in a fantasy land where
anything can happen - and it usually does. You
control your mounts wing-flap and direction of
flight in this fast and furious game of wits,

Any ZX Spectrum - Awvailable very soon!

Bragons Lair

I thought it would be easy... explore the Dragon's
Lair, find the legendary Crystal of power and be
gone before he knew of what was happening. More
fool I, for he was there all right waiting for me,
and that imp which followed me everywhere with
no other seeming purpose than to steal my compass
without which I was well and truely lost!

The ultimate Maze-Adventure game for the 48K Spectrum.)

FIREBIRDS

They swoop, they dive, they turn figures of eight.
The most amazing Hi-Res shoot-em-up arcade type
game to come out in ages! Can you survive? Any
ZX Spectrum.

SOFSYS

We're not only famous for our games... Write

for Details of Sofsys, consisting of a User Definable
Key program, our Sofcom Compiler, our Sefmon
Disassembler, our Sofsem Assembler and our unigue
Sofkits 1 & 2 utility and graphics kits. You'll be
amazed, they are inovative and easily the best available!

SE 29
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The object of this game is to
round up a number of sheep in
the shortest possible time. You
are given the choice of how
many sheep (between one and
six) you would like to round up:
one sheep is fairly easy, but if
you choose to round up six
sheep you will find it very time
consuming as they keep

36

Guy Mor

wandering out of the pen as
others are being rounded up.
You move the sheep by plac-
ing the dog near to the sheep
using the cursor keys, so that it
will move directly away from the
dog. However, if you move too
close to the sheep, you may find
that the sheep will panic and are
liable to move in an unpredic-

Sheepdoy
trial

Round up your sheep with this
program for your 16K zX81 from
gan of Mid-Glamorgan.

table direction.

The dog is allowed three
moves between sheep moves;
this can be increased if required
by changing line 710. The game
ends when the dog has rounded
up the sheep and is standing
guard at the gate of the pen and
the dog's three mowves have
been completed, At any stage of

the game, neither the dog or
sheep are allowed to jump the
fence or wall of the pen.

It's a dog’s life

The dog and sheep are POKEd
onto the screen and the previous
positions of the characters are
blanked by POKEing with zera.
The POKE numbers are calcu-
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ZX81 GAME

log or
p the

OKEd
Vious
s are
| ZEro.
calcu-

1983

lated as offsets using the
number held in the system
variable D-FILE as a base point.

The checks on the relation-
ship between sheep and dog are
made in terms of x and y co-

ordinates, so routines to convert
to these are included; they are
located at the beginning of the
program to speed up the opera-
tion. The routine to generate
random sheep moves is also

placed at the beginning of the
program for the same reason.
The positions of the sheep in
terms of the POKE offsets are
held in the array, S(NS).

The timer, which is initialised

inlines 707 to 709 and updated
by the subroutine at line 2010,
makes use of the FRAMES
system wvariable. Lines 9000
and 9010 are the usual ZX81
self-RUN routine.

e e e e e e e e T S

l REM #xxSHEEPDOG

2 REM #¥#RULES+#*=%

}B PRINT AT @,1@; "
L.

28 PHINT AT 2.&.
E HOUW MANY SHEEP T

TRIALxx*%
SHEEPLOG TRTI

nU HMRY CHOOS
"ROLUIND UP.

2

A

NG MORE THHN 6. IF",; YDU GET TOCG
CLOSE TO A SHEEP IT "L "WILL PAr
i€ AND IF ¥YOUW ARE TOO",“"FAR AWAY
LSHEEP WILL WANDER BT 7., "RANDOM.

25 PRIHT"‘HDUE Lok WITH THE CU

R50R KEYS. TO USE A TURN WITHG

UT HDUING”J”THE oG PRESS ANY OT
HER KEY."

2@ PRINT AT 13,@; "PRESS ANY KE
Y TO PLAY .

4@ IF INKEY &="'" THEN E0TCO 408

gE@ CLsS

sg@ GOTO 00

18@ REM #2CONUV. TO CO-0ORDSx*%
1l1@ LET wS=INT (Z-33)+1

120 LET XSE=(Z-1t¥vS-1) £33)

i13@ RETURN

14@ REM #*#D0G CO-0ORDSx%#

1S@ LET YD=INT (D~33) +3

16@ LET XD =i(D=-(¥D=1} %33)

17@ RETURNM

180 REM #+:RANDOM MOUE %%+

198 LET XS5=xX5+1-INT (RMDx*3)

2@@ LET YS=¥S5+1-INT (RND£3)

21@ GOTO S65

228 REM ¥ #*CONUV. TO POKE NO. %%
232 LET WS=XS+32%(vS-1)

240 RETURM

0@ REM #+#NO. OF SHEEP xxx

- 31@ PRINT_ "HOW MANY SHEEF DO YO
U WANT " ."“"TO ROUND up?"

315 INPUT NE&

Azg@ IF NS:®& AND MNS<7 THEN GOTO
t

325 PRINT ,.,."SORRY ., HMORE THAM &
AND LESS*™ ,“THAN 7"

338 GOTO Zis

34@ PRINT . .,NS; " IS DOEARY."

34S FOR HN=1 TO 18

48 NEXT N

352 CLS

355 REM *#*INITIALIZEx=¥

388 DIM S iNS}

41@& REM $x3PENzx=s

420 PRINT AT §,13; "j== =

430 PRINT AT 1@.,13; " i

442 PRINT AT 12.,33;" 25

458 PRINT AT 1=2,13;" s

160 REM ***FENCE=#*x3%

470 FOR N=@ TO 31

4882 PRINT AT Q@.NMN;".";RT 21.N;".
439@ HNEXT N

588 FOR N=0 TO 21

910 PRINT AT N,@; ".";AT N.31;".
S20 NEXT N

S350 REM #**GEMERRTE SHEEP*##
qgg% LET W=FEEK 16395+2SE& *PEEHK 1
S54@ FOR N=1 TO NS

S5@ LET WS=INT (RMND*724)

Egg IF PEEK (W+WS}Y <>@ THEN GOTCO
S7@ POKE W+WS .20

386@ LET S i{Ni1 =LIS

S2@ NEXT N

S00 REM™M $+#%#PLACE DOG#x=x

510 LET WD=INT (RND*724)

820 IF PEER ({(LID+W) >0 THEN GOTC

ZX COMPUTING APRIL/MAY 1983
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1l

POKE WD+W.,5

LET D=LlD

REM ###STARTx%%
LET 5=

FPORKE 1E4236 255
POKE 168437 2858
FOR N=1 TO 3
LET Dil=D

IF IMMEY$="" THEMNM GOTO 720

IF INKEY &="8" THEN LET D=D+
IF IMNKEY &="5" THE®WN LET D=D-
IF INKEYS&="6" THEN LET D=D+
IF INKEY $="7 THEMN LET D=D-
IF PEER (W+Di «2@ THEN LET -

POHKE W+D1,0

POKE i+l . &

NEXT M

REM *+*MOUVE SHEEPRPxx%
GOSUE 140

FOR M=1 TO NS
LET Z=INT (S (R}
GOSUE 120

IF ABS {({XS&S-XxC1 3 OR AaBs (¥YS
*»3 THEN GOTO 13@

ABS (XS5 =XD) {2 AND ABS (v
THEN GOTO 13@

845 IF XS:XD THEN LET XxXS5=X5+1
o5@ IF X5 <«<XD THEN LET X&5=xX&5-1
5% IF ¥Sr¥YD THEN LET ¥Y5=¥S5S+1
S60@ IF ¥S5S<v¥D THEN LET ¥5=v5-1
S65S GOSUEBE 220

ggg IF PEEK (W+WS) «>@ THEN GOTO
3785 POKE W+SIN) @&

S50 POKE WH+W5,20

S65 LET S (N} =4S

FEO NEXT N

310 REM xxxALL IMN PEMN7=%3#

218 LET PFP=0Q

920 FOR N=345 TO 347

225 IF FEEK (W+M)Y=2@ THEM LET F
2 IF FEEK ({L+MN+331 =20 THEN LE

| S Sl

DOQRO-QUINEGE (EEEE kGO E GG WD

PREGLD+E-IMON- NEEOQUIONFEEEERONTO +

DO TEAOANH8NGNEENNEENWENN O
D

AL o =g e

n

m

+

IF P=N5 THEN GOTCO 1230
NEXT M
GOSUE 2010
GOTOD 710
REM %+ +END
GOSUE 2010
GOTO 1040

OF GRAMEx*#

REM #%+D00G TN GATETx2x s
BIF FPEEK {(W+313) =8 THERN GDTu
1 GOTO Ti@e
1 LET TH=INT {36801}
o LET TE=INT I(S-THx80)
i PRINT AT 18,1;M5;" SHEEP IpMN
Myt OMINYG
i IF TMc¢31 THEN PRINT "S";
i PRINT AT 18.18;" AND ";Ts.:®

RETURMN
S5/UVE “SHEEPDOE"
GOTO 1




~ SindlairZX Spect,

16K or48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

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

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

Professional power-
personal computer price!

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

You have access toarange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
10 48K of RAM) or a massive 48K of RAM.

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

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

%
[

= ZX Spectrum

ee

g

£OIT CAPS LOCK

TRUE VIDED
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-
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Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptorand all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner ora competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's no need to stop there. The
ZX Printer-available now— is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an R5232 /network interface board.

Key features of the
Sinclair ZX Spectrum

@ Full colour-8 colours each for
foreground, background and border,
plus flashing and brightness-intensit)
control.

® Sound-BEEP command with variabldis:
pitch and duration. i

® Massive RAM-16K or48K.

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

® High-resolution- 256 dots 7Y
horizontally x 192 vertically, each =
individually addressable for true hight
resolution graphics. i

® ASCIl character set—with upper-and
lower-case characters.

® Teletext-compatible —user software sp
can generate 40 characters perline §r
or other settings.

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

® Sinclair 16K extended BASIC- —
incorporating unique ‘'one-touch’ |
keyword entry, syntax check,and  8i
report codes. j o




assettes —available now

m

. . TheSpectrum software library is

border, (@rowingevery day. Subjects include

ntensity games, education, and business/
thousehold management. Flight

: Bimulation...Chess...Planetoids...

variable $History...Inventions.. VU- CALC..VUGD
..ClubRecord Controller. . there is
samething for everyone. And they all
imake full use of the Spectrum’s colour,

d- all sound, and graphics capabilities. You'll

h,with Sreceive a detailed catalogue with your
opectrum,

oh X Expansion Module

Ue high- This module incorporates the three
functions of Microdrive controller, local

er-and Jareanetwork, and RS232interface.
Connect it to your Spectrum and you can
control up to eight Microdrives,

':;“""i': communicate with other computers, and

drive a wide range of printers
¥ Thepotentialis enormous, and the
Kin100 §module will be available in the early part

FY &  of1983 foraround £30:
irate
Ll =
N — ==
Ind

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

The ZX Printer-
available now

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

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the nPed 1 furL_Erm' e

ters persecond W|th 32 characters
perline and 9lines per vertical inch.

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

—

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

.‘:uCL.L]-IrIIS), I&ﬂﬂﬂﬁ'ﬁéﬁdﬁé%%éﬂaﬂ?é or
3.5seconds. And you'll be able to connect
up to 8 Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthroughata
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

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

Oty Item

Access or Trustcard.

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

Code ItemPHce Tota'l_
£

Sinclair ZX Spectrum-16KRAMversion 100 12500
_ Sinclair ZX Spectrum -48K RAM version 101 175.00

Sinclair ZX Printer _.'_a‘_?__ 5995 i -
Printer paper (pack of 5r olls} 16 1195 A
Postage and packing: orders under £100 28 295
orders over £100 49 495 T A
Totai£

Please tickif you require a VAT receipt|

*Please delete/complete
as applicable

|Signature

PLEASE PRINT

|[Name: Mr/Mrs/Miss |

|\Address |

e 1] | ~ 1 i ! 1 | i W =i}

| |
| =
| 4
| I
| l
| |
| *lenclose a cheque/postal order payable to Sinclair Research Ltdfor£ |
l *Please charge to my Access/Barclaycard/Trustcard account no I
! g
| ¥
| I
l I
| I |
| |
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code
tutor

This program is aimed at those
who, like myself, get tired of
writing out strings of 1s and Os
in order to work out the effect
of certain machine code in-
structions. The program is
menu driven and covers 25 in-
structions. These are:

ADC A, X CPL RRCA
ADD A, X DAA SLA A
SBC A.X RLA SRAA
AUB A, X RRA SRL A
AND X RLCA NEG
OR X RRCA RLD
XOR X RL A RRD
DEC A RR A

INC A ALC A

Inputs can be made in binary,
decimal and Hex; outputs are
expressed in the same way.
The program shows all flags
(some instructions do not af-
fect certain flags, hence the in-
clusion of both RRCA and RRC
A, etc). The results of the last
instruction may be carried for-
ward to the next instruction,
and the flags register is saved
and restored between instruc-
tions allowing the sequence of
instructions to be ‘executed’.

Using it

Once you have the machine
code tutor (MCT) program up
and running, the menu is
printed on the screen. Then,
enter the letter corresponding
to the instruction you would
like to see. When the next pro-
mpt, A=, appears, enter any
number between O and 255.
The same applies for the pro-
mpts, X= and (HL)=.

For binary and Hex inputs,
the input strings should start
with a ‘B’ or an "H’ respectively
followed by at least two digits
(see Appendix A of the Sinclair
manual for a list of the legal Hex
numbers). Binary numbers may
be any combination of 1s and
Os; it should be rioted that only
the first eight digits of these will
be used by the program, ie BO1
will equate to 00000001 and
BOOOOO0O001 will equate to
00000000.

The flags used in the pro-
gram are as follows:

B

59 0 £ 19 & O o R
EF O G 08 o £ Ol Ol B Y

06 0 09 1 01 "6 OB TR

Samowommeame

. Join Mark Wenham
of County Kilkenny
as he shows us an
easy way to make
sense of certain

machine code
instructions.

16514

1EQO LD E, 00
0608 LD B,08
CB13 LOOP RL E

3804 JRC+4
3E1C LD A, "Q"
1802 JR +2
3E1D LD A, " 1"
D7 RST 10
10F3 DJNZ LOOP
ca RET

PRINT CHR$ held in a register

Number to be converted is
POKEd into 16515
Rotate number to left

if left most bit is “1°

ELSE

The machine code listing for decimal to binary.
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— Sign.

— Zero.

- Mot used.

— Half carry.
Parity/overflow
— Subtract,

— Carry.

OZ10I | MNW
|

To get the program running,
simply enter and RUN the
loader program. Then, delete
lines 10-130 (high numbers
first) and enter line 10 of MCT.
Inline 10 is not listed in Com-
mand mode, try the following:

LIST 10
POKE 16413,10

and then CONTINUE.
The wvariables used in the
programs are:

AS — Input {and decimal
output) string.

B$ — Isequal to A% (2 TO) if

$ is binary.

C$ — Hex codes of machine
code instructions.

E$ — Hex codes of second
byte of two byte
instructions.

I$  — Mnemonic for C$
and/or ES,

Q% — Hex output string.

Z% =~ TR$ of the last output

A — VAL AS.

DF — Start of the display file.

L — Menu number (code
A$ — 37) of the current
instruction.

W — Pointer (to find 1% in
the display file).

Here is a list of addresses which
can be PEEKed.

PEEK 16507 — (HL).

PEEK 18508 Flags
register.

PEEK 16579 — First byte of

a machine code
instruction.

— Second byte
of a machine
code instruction
lor second
operand —

X, (HL)}.

PEEK 16580

PEEK 16578
Accumulator.

— VAL AS
(decimal to
binaryl.

Here is a list of the entry points
to the various routines:

PEEK 16515

USR 16514 — Decimal to
binary.

USR 16532 — Binary to
decimal.

USR 16570 — Carry out
instruction.

USR 16589 — Print menu.

And finally, here is a break-
down of the MCT program.
Lines 100-290 Input

subroutine.
Lines 110-150 Idiot proofing.
Line 170 Hex input.
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PEL— MACHINE CODE |

16632 2A1040 LD HL, (VARS)
3E47 LD A, 71d (71 = B$)
EDB1 CPIR Look for BS
EOQ RET PO if not found
7E LD A, (HL) get length of string
FEOB CPO8
3802 JRC + 2
3E08 LD A,08 IF LEN B$ = 8, ignore B$(9 TQ)
47 LD B,A
5F LD E A
23 INC HL
23 INC HL Move to start of string
EE PUSH HL Save it
7E LOOP LD A, (HL)
D&81C SUB 28d Strip ZX "0" (try PRINT B$
77 LD (HL),A after binary input)
23 INC HL
10F3 DJNZ LOOP From 1st eight (or less) CHRS
E1l POP HL Get start of string
43 LD B,E 1st eight CHR$ of B$ are now
05 DEC B CHR$ O or CHRS$ 1
71E LD A,(HL)
i LOOP 2 RLA Move these ‘bits’ into
23 INC HL a register
86 ADD A {HL)
10FB DJNZ LOOP 2
4F LD C.A (B= 0)
ce RET
The machine code listing for binary to decimal,
16570 217C40 LD HL,165 08
4E LD C,(HL) Get flags from last result
C5H PUSH BC and
F1 POP AF put them in the flags register
2B DEC HL (16507 = "(HL}")
3EQO LD A,00 -— 16578
00 NOP -— 16579
00 NOP = 18580
F5 PUSH AF
Ci1 POP BC
23 INC HL
71 LD (HL),C Save flags for next time
48 LD C,B
0600 LD B.0O
c9 RET
The machine code listing for instruction.
16589 21D840 LD HL,18600 Start of B$ in loader program
7E LOOP LD A, (HL) Get character
FEFF CPFF If “COPY"
CB RETZ then return
D7 RST10 else PRINT CHR$
23 INC HL
18F8 JR LOOP
16600  INSTRUCTIONS ARE ......

The machine code listing for print.

Lines 190-200 Binary input.

Lines 300-430 Print menu —
input choice.

Lines 3B0-400 Get
mnemonic.

Lines 480-660 Input
operands and
print them.
Carry out
instructions
and prints the
result.

REM 317 CHR$,PEEK 16830=CODE OF LAST CHR$
LET X= 16514

LET As= "1E00 0608 CB13 3804 3EIC 1802 3E1D
D7 10F3 C9 2A1040 3E47 EDB1 EO7E FEQ8 3802
3EO8 475F 2323 E5 7TED6G1C 77 23 10F9 E1 43 06
JE 17 23 86 10FB 4F C9"

LET A$= A$ + "217C40 4E C5 F1 2B 3E00 00

OOF5 C1 23 71 48 0600 C9 21D8 40 7E FEFF C8 D7
23 18F8”

REM LEN A$ =172 g
FORF= 1to LEN A%-1 STEP 2 ’
POKE X, 16 + CODE A$(F) + CODE A$(F+1) — 476




Wl

It can take the genius of Pythagorus, and the patience of Job, to
succeed with machine code.

*

60
70
80

110
120
130

LET X= X +1
NEXT F
LET B$ = "INSTRUCTIONS  ARE: % # AJADC AX
NIRLCA « B} ADD AX OJRRCA & C) SBC
AX PIRL A %« DISUB AX QIRR Ax E)
AND X RIRLC A% FIOR X
RRC Ay G) XOR X T) SLA
A U) SRA Ax Il INC A
SRL A« J)CPL W) NEG x K) DAA
X) RLD # L) RLA ¥) RRD % M)
RRA COPY”
REM LEN B% = 231

FORF= 1 TO LEN BS

FOKE X, CODE BS (F)

IFB$ (Fl= “ % " THEN POKE X, 118
LET X=X + 1

NEXT F

Sl
A x H) DEC
W)

Machine code loader program.

0o

10
20
30

35
40
100

REM DO NOT CHANGE PRINT STATEMENTS:
280/480/520/560

DIM 1$(5)

LET Z$ = 0"

LET C$ = "CE C6 DE D6 E6 F6 EE 3D 3C 2F 27 17 IF
07 OF CB CB CB CB CB CB CB ED ED ED"

POKE 16508, 0

GO TO 300

INPUT A$

180
200
210
220
230
240

280
260
270
280
290
300
310
320
325
330
340
3580
360
370
380
380
400
410
420

430
440

450
460
470

480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
665
670
675
680
685

690
685

700
705

IF A$= "5" THEN LET A% = 7%

IFAS < “A" AND A% (LEN A$) < "A" THEN GOTO
100 + 120 % (VAL AS < 2586)
IF A% (1) <> "H" AND As(1) <
100

IFLEN A% < 30R A$ (1+(LEN AS = 2)) = "F" OR
A% (LEN AS) = "F" THEN GOTO 100

IFAS < "H" THEN GOTO 190

LET A= 16 % CODE A% (2) + CODE AS (3) -
GOTO 230

LET B$= A% (2 TO)

LET A= USR 16532

GO TO 230

LET A= VAL As

LET A% = STRSA

LET Q% = CHR$ (INT(A/16) + 28} + CHRS (A
INT (A/16)+28) + "[H]"

LET A$= "00" (TO (A < 10) + (A = 1000 + AS
POKE 16515, A

RAND USR 16514

PRINT " ="; AS; " =". Q%

RETURMN

LET DF = PEEK 16396 + 256 x PEEK 16397
LETE$= “17IF O7 OF 27 2F 3F 44 GF 67"

RAND USR 16589

PRINT,, * ENTER A — Y~

INPUT AS

IFAS < "A" DR A% > "Y" THEN GOTO 330

LET L= CODE A3 a7

LETW=1+L - 13 % (AS = M)

LETDF=DF + 3 + 33 x« W + 10 * (A% = "M")
FORF = 1 TO LEN I1%

LET I1$ = CHR$ PEEK (DF + F
MNEXT F

LETW=L % 2 - 1

= "B" THEN GOTO

476

16 =

1}

IF AS > "O" THEN LETES$ = E$ (W — 30 TO W —
29)

CLS

PRINT I$; “. X" (TO 2 % (A% < "E"); “ = ": C& W

TOW + 1), E$ (TO 2 % (A$ > “0")); ~ [H]
POKE 16579, 16 % CODE C$(W) + CODE C$ (W +
1) — 476

POKE 16580, (16 % CODE E$ + CODE E$ (2) — 476)
% (A% > "0")

PRINT AT 15, O; "TO USE LAST RESULT ENTER S * "
START BINARY WITH B/HEX WITH H”

PRINT AT 4, 2; "A ="

GOSUB 100

POKE 16578, A

IFL > 7 THEN GOTO 550

PRINT “ X = ~.

GOSUB 100

POKE 16580, A

IFL < 24 THEN GOTO 590

PRINT * {HL} =" :

GOSUB 100

POKE 16507, A

LET A= USR 16570

PRINT AT 7, 0; "[JA =" )
GOSUB 230

LETZ$= AS

IFL 24 THEN GOTO 665

LET A= PEEK 16507
PRINT * (HL} = " :

GOSUB 230

PRINT,, "FLAGS SZ — H
PRINT ~ =,

POKE 16515, PEEK 16508

RAND USR 16514

IF PEEK 16508 > = 128 THEN PRINT " (A=": VAL
2% - 258, ")"

PRINT AT 19, 0; " ANY KEY TO CONTINUE”, " £ TO
STOP*

IF INKEY$ = " " THEN GOTO 695

CLS

GOTO 300

- PNC*

110 IF A$ < "0" THEN GOTO 100 Machine code tutor (MCT) program.
42
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48K SPECTRUM
Super
Spy

An exciting espionage adveniure
I which you follow the wllain's trail

through complex puzzies, coded messages
and 3-D mazes, \With different solutions every
game Super Spy will keep you entertained for
weeks! Full ‘save’ routine.  £6.50

48K SPECTRUM
Everest Ascent

Stake your claim to the Top of the \World in this gripping vertical adventure
I which you aim to conguer the 29. 141" summit of the world's highest
peak

struggie fram base camp to base camp in defiance of all the obstacles
which man and nature can thraw at youl Survive intense cold as you
walch out for avalanches, thin ice and, of course, aborninabile snowmen!
Cope with wayward Sherpas and cross bottomiless crevasses but
[EMEMBET [0 Walch your oxygen supplyl A game of skill, cunring, bravery
and daring for thase with a head for heights! £6.50,

48K SPECTRUM
Transylvanian Tower

A spine-chilling adventure with spectacular 3-D graphics
Can you rid the world of Count Dracula before he
infroduces you to the dark world of the lving dead? Horror
film addicts will know maost of the moves, but we've also
added a few of our ownl Can you discover the miystery of
[NE TWmet and escape with its treasures?

Enter via the dungeons and work your way up 1o the ter-
nfing topl Find objects to help you whilst exploring the
500 rooms - all in exciting 3-D detail — but watch out for the
bats.

Give your Spectrum a bite of the action now!
Includes full save routine for use during the daylight
hours!  £6.50

MNowe available from selected branches of
W H. Smith & Son Lid

16K SPECTRUM

Ship of the Line

An Adventurous Management Game

Command a 17th Century sailing ship ... win victories for Britain
Jugaie vour supplies, manpower and ammuniton _ .

fearlessly battle your way up the ranks . . . and finally achieve
promonion to First Sea Lord, but beware . . it won't be easy!
Encounter and engage enemy fieets _ . . sunave sunstroke,
fever and famine . . endure fire, fog and thirst. .. then
when you think you've done well . . . rush back to Port

for promoticn ! With full colour, ship graphics and

sound E4.95

For credit card orders
please ring 0628 21107.
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48K SPECTRUM

Ship of the Line

48K version features the chance to send out boarding parmes, to buid up
prnze money, o take intelligence tests and to brbe your way up the
admiralty ladderl This greatly extended version of Shp of the Line really
makes the maost of your extra memory, E6.50

16K ZXB1

Bargain Bytes Cassette One

Deep Sea Adventure * Bank Account * Uinderground Adventure *
Depthcharge * Hangman * Loan Calculator * Codebrea g
Currency Calculator, A genuine bargain!

Eight interesung programs for just £5.00
16K ZX81

Bargain Bytes Cassette Two

Stock Market Game * Seafaring Adventure * Jackpot * OXO * Financial
Maodel * Ski Run * General Knowledge Quiz * Copycat

Too many programs o desnbe for only £5.00
Ideal a5 3 ZX81 Starter Pack!

48K SPECTRUM
Multi Function Cash Controller

If you want to make your machine work for you, this is an ideal
program . .

Cash Cantroller has four basic functions; it keeps your Bank Accournt in
order, it looks after your Home Budgeting, it calculates loan interest
and repayments, and finally it checks your mortgage for you. In
addition, it only lets you into the program by means of your own secret
password which you personally choose. Once you've allocated
budget headings, any transactions put through the Bank
Account will automatically be taken into account on your
budgets.

Using a Sinclair printer, hard copy statements can be
produced running from any date to any date; much
more versatile than your regular bank staterment! This
program has been carefully crash-proofed to

prevent a miner error from scrambling the existing
data, and comes with clear on-screen
instructions plus full printed notes to help you
on your way. Finally, it holds up to 200 bank
transactions and fills up most of the
memory of your 48K Spectrum.  £10.00

Despatch within 48 Hours
Guaranteed.

All tapes despatched by
First Class Post.

L
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This program was written to
provide as realistic a simulation
as possible of football's biggest
annual spectacle.

The 124 teams entering the
competition are allotted classes
from one to six; one being for
Division One, two for Division
Two, and so on; classes five and
six are reserved for amateurs.
The 92 football league teams
are compulsory fof the competi-
tion, but the amateur teams may
be chosen by the user.

On the ball

The teams, together with their
classes, can be typedin once the

Get 6n the ro:

whole program has been enter-
ed into the computer by typing
RUN B8000. Lines 8000 to
9140 comprise the team input
routine; the user is asked to IN-
PUT the team names, followed
by the class of the team. It must
be noted that the First Division
teams must be typed in first,
followed by the Division Two
teams, and so on.

Once all the teams have been
typed in, lines 8000 to 9140
can be deleted and the program
SAVEd. For this, try typing in
SAVE “‘f.a. cup” LINE 40; this
will allow the program to RUN
automatically without obliterat-
ing the names of all the teams

: t d to Wembley
with this football simulation
written by GL Maynard.

and their respective classes.

When the game has been
successfully LOADed, the pro-
gram will stop to allow the user
to type RAND, followed by
GOTO 50. This ensures that the
same draws do not crop up
again and again (which tends to
happen if RAND is incorporated
into the program).

Match of the day

The rounds are drawn, displayed
and played one by one. Lines
150 to 210 ensure that First
and Second Division teams are
excluded from the first two
rounds of the competition, while

c — Array;

line 245 admits these 44 teams
to round three.

Lines 450 to 510 make sure
that the results of the games
reflect the classes of the teams.
The draws for each round are
made in lines 266 to 300. Lines
550 to 750 comprise the
routine which checks for
replays, and then plays them.

Below is a list of the variables
used in the program and a brief
explanation of their function.

a Loop variable.

a$ —Array; dimensioned
1124, 14) — Team names
of up to 14 characters.

dimensioned
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B SUre
ames
2EMS,
d are
Lines
- the
 for
M.

ables
brief
n.

ned
mes

ned

{124) — Team classes, r —The round number.

one to six. 5 —The number of teams
d ~ Array; dimensioned in a round.

(124) — If d is equal to u —Loop variable.

zero then the team is out  t
orexcluded; ifdis equal to to zero then there are no
one then the team is replays.

through or admittedtothe home —The possible magni-
next round; and if d js tude of the home team’s
equal to two then the score as read from the
game must be replayed. DATA in line 475.

e —Array; dimensioned away —The possible magni-
1124) — Selected ran- tude of the away team'’s
domly in the draw. Also score as read from the
allows the draw to be DATA inline 475,
made.

f —The away team score.

—If the value of tis equal

When the program is in use, the

df —The difference in player will have to wait for a few
classes of the two teams  seconds while the draw is made
playing. at the beginning of each round.

diff —The difference in Then, asthe user presses Enter,
classes as read from the anew score will be displayed on
DATA In line 475. the screen.

1@ REM F.R. CUP GAME
38 REM pireliminaries
48 CLS : PRINT RT 18.6;"
AND then GOTO S8 ETEUQ
S@& POKE 23603 .68: BORDER 4: IN
K 7: PARAPER 2: BRIGHT @
15@ REH exclude divs. 1-2
ig8 CLS : FOR a=1 TO 124
19@ LET 4dta) =a
208 IF Cc{(al=d OR cCc(alx=5 OR cCc(ail
=6 THEN LET di{al})=1
218 NEXT =&

type R

215 REM main gawke Loop

22¢ FOR r=1 TO B8

221 BORDER INT (RNLD%8): INK INT
iRND #8) : PRPER 9

222 BEEP .1.3: BEEP .2.,2: BEEP
.2,1: BEEP .2,8

224 IF =8 THEN PRINT FLRSH 1;

v (RHND*8) ;. PAPER 9, AT 17,3

: "Theg fFinali draw is about to be
GO TO 258

285 PRINT FLRASH 1; IMK INT {RMNE

¥8). PRPER 9;AT 17.8;"The drawm F

of round ";r,“ iz Sbout tobe mad

;_
.
[
%,
L 1
-

238 IF =1 OR ;=2 THEN LET ==asg
235 IF 72 THEN LET ==64 .- (2% (5 -

2460 3IF
242 REH

THEN GO TO 266
it 1zt & 2nd div. te

TO 44

Nm

LET dia) =1:

T (RND#124) +1
®@ THEN GO TO 27@

315 IF =8 THEN PRINT
AU": GO TO 34@
320 PRINT "Drfauw Ffor round “;r-
338 REM printout of diaw
35@ FOR a=1 TO s-1 STEP 2
398 PRINT INK INT (RNDaS); PAPE
R S:a%k(e(al) ;"™ ¥ “:as(a(as+ld)
395 BEEP .B5.2.45
4881 NEXT a
418 PRUSE asg
i38 &

IF r=8 THEN PRINT "F.A. CuUp
SEINHL : AT UEMBLEY ™ - *: G0 TO 4

“"FINRL DR
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SPECTRUM GAME

438 PRINT "Round ;-

435 BEEP .2.,4: BEEP .15,1

44@ REHM =COofg&s & Scorfe printout
FroUutine

dS@g FOR 2=1 TO s5-1 STEP 2

455 BEEP .1.-1: BEEP .,1,-3

46@ IMNPUT INK 7; PRPER 2., FLRAsSH
1$"EHTER fFor next resuit™; | INE
478 LET dif=C {2 {3 -C{ie {a+1d i
475 DRATH -5,89.1,1.6,-4,7.2,2.85
23,6.2,2.45,-2,4.7,3.1,-1,4.3%5,
3.585,8,4.535,4.%1,1,4,4,.2,2,5.5,4.
432 S.2.5.05.4.3.85,5.2.5.2,.8=. 7
4280 RESTORE 47S

450 FOR u=1 TQ 11: REBD Jdiff.ho
i 2 QHEE

Sle IF 2iff=dif THEN LET & =INT
'FR'NE'i-h::\mEJ.' LET F=INT (RND¥*awayl
;GO TEI S&.

S&6G IF d {EP i.}i‘i_l-:-,
b=y ia =2 THEN RETU
L8908 PRINT astetalije;" " aste (a
%

610 IF &>F THEN LET dieial))=1
EZ@ IF F:2 THEN LET 4d4i2fas+i1)} =23
63@ IF e=Ff THEN LET dietal) =2
E4@ NEX =

658 LET =8

668 FOR a=1 TGO s-1 STEP 2

670 IF 4diefa2ll==2 THEN LET t=t+1
BE&56BG HNEXT a

E9@2 IF 1=08 THEN GO TO 354

89S FPRUSE 1S&

Tae CcLse

TiI8 PRINT Repiaus"

Fi2 BEEFRP .15, -2 BEEFP .1:.0

715 BEEPR .2,2: BEEFP .35.,31: BEEFR
-15,.2.4

7268 FOR a=1 TO =2-1 3TEFR 2

Fa3B@ IF dietallr <2 THEWM GO TO A1
&

TEB IF diefal) =2 THEN GO 3LB 48
758 IF die [a]]:Q THEHN PRINT 3%
gla+dll  F;" "iagte(adrir;" ",e: BE
EP .B65,3: BEEFP .1,-5.45

TES REM =2t fiLags after match
‘?gﬁl LET digialiy=2: LET diEi1zs*ily
FEB@ IF e:f THEWM LET die(al)l=1
28 IF fFxe THEN LET J4dieifa+l) =31
EB@ IF f=2 THEN LET digfal) =2
&1l8@ HNEXT a

820 IF t:<:a@ THEN PRUSE 128

248 GO TO &SR

842 PALISE 158

843 CLES

8§58 BEEFP .1.,2: BEEP .2,-5S: HEXT
p=

6@ FOR 2=-28 TO 36: BEEFP .082,a
: NEXT a

B87@ FOR a
a: NEXT a

=3 TO -25: BEEP L2115,
S88 INFPUT FLASH 1, "ENTER fOr ne-
W game . LIME 1g%: GO TO 4@

Fa@® REM team and class input o

utine
S0 DIM 2%{(124 .14 DIM cilil24) :
DIM d(124): DIM £ (1241

Stae FOR a=1 TG iz24

SB7Ee CLs

aQ@ase PRINT 87T @
g9@9E INPUT AT 2
14 CHRRBCTERS",;
FidR2 CLS

B8 "TERM ", a

L85 "HNO MORE THAN
» LINE asia)
B

98116 PRINT AT B ;“E‘I'L'E_ CLASS 1-
B*; AT 2.8;"1-2 : DIUV.XY’ 'f;'"'? N E'-°
.E"". ‘ : DI T e DIV,

I = AMATEUR"
Q126 F'RINT AT 16,7:a%ial

91368 INFUT cial
9148 NEXT 3
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MEMOPAK 16K For those just serting
out o the road 1o real computing, this pack
transforms the ZX81 from a toy to a powerful
computer, Datastorage, extended programming
and complex tisplays become feasible.

For even greater capacity, memory packs can
be sdded together (16+ 16K or 16+ 32K).

The MEMOPAK 32K and the MEMOPAK
4K offer large memaories at economical prices.

ZXs81
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MEMOPAK Centronics I/F i
The BASIC commands LPRINT, LLIST and 1!
COPY are used to print on any CENTRONICS !
e T tvpe printer. All ASCII characters are generated | Y 3
and translation takes place automatically within | mmm=- - :
1 6K= 229_90 the pack. Reverse capitals give lower case 1y 7 _p ]

Additional facilities allow hugh resolution printing.
i

32K: £49.95
64K: £79.00

inclusive of VAT

It all adds up to an efficient,
modular computer system

The Memotech approach to microcomputing is to take to the Memopak 16K or even to the Sinclair 16K RAM pack.
the well-proven and popular ZX81 as the heart of a modular 2) The HRG firmware allows commonly used constructions

system. This small computer houses the powerful Z80A (such as scrolling, shading and labelling graphs), to be called
processing unit and acts as the central processor module by a few simple commands. 3) The Centronics I/F converts
through which the Memopaks operate. 7X81 character codes into ASCII and extends the print line o}
Memotech has a reputation for professional quality, the width of the printer, still using the LLIST, LPRINT and
producing units which are designed to fit perfectly, to look COPY commands.
well-balanced, and to work efficiently and reliably. As one example, a system with 16K of memory and
The modular approach gives ZX81 owners the freedom to Memocale is all that is required to perform the same ‘
design the system they really need. Furthermore, the sophisticated numerical projections as a computer at 10 times
intercompatibility of the modules ensures that later additions  the price. The problem may be as complicated as a cash flow
will click straight in, to give you a system that grows with your or production schedule, or as simple as household accountsors L

ambitions and abilities. pocket money budgeting. If your bank manager wants to seedi

To ensure that your expectations are realised, care is taken cash flow, then a single print instruction to the Centronics IEE
at every stage to design features into the system to anticipate will give a printout which is more than acceptable. |
vour needs. For example: The example system which is shown, on the other hand, '

1) Memories are cumulative e.g. 16K and 32K can be added would satisfy the needs of someone who wanted to enter data

How it all fits together s i cnn |
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MEMOCALC The screen display behaves
25 2 ‘window’ on a large sheet of paper on
which a table of numbers is laid out. The
maximum size of the table is determined by the
memory capacity, and with  MEMOPAR 64K
a 1able of up to 7000 numbers with up to 150
rows or %9 columns can be specified. Fach
Jocation in the table can be either 2 number
which 15 keved in or a formula which generates
a number

£29.90 inc VAT

Bl

MEMOPAK HRG Tt pack breaks
down the constraints imposed by operating at
the ZX81 character level and allows high
definition displays to be generated. All 248 x 192
individual pixels can be controlled using simple
comemands, and the built in software enables
the user to work interactively at the dot, line,
character, block and page levels. Serolling,
{lashing and animation are all here.

£39.90 incVAT

]

MEMOTECH KEYBOARD

The Memotech plug-in Keyboard plus buffer
pack takes the effort out of data entry for ZX81
users. The Keyboard has a light professional
touch and is housed in an elegant aluminium
case. The simple plug-in svstem means that vou
are not obliged to open up your ZXB1, use a
stldering iron or invalidare vour ZX8]
wartanty,

£49.95 inc VAT

KEYBOARD BUFFER PAK
The Buffer Pak performs a “housckeeping”
function for the Keyboard, interfacing directly

with the port at the back of your ZX&1.

via a light-touch keyboard, construct and label graphs, and

then copy the screen to an 80-column printer. Only 16K of
memory is shown here but with additional memory, more than
one video page can be stored. Up to 7 pages can be displayed
in rapid succession to give animated displays.

Looking forward, Memotech will continue to back the
ZX81 through 1983 with fast storage devices, pressure sensitive
electronic drawing boards and more software packs including a
Wordprocessor, an RS232 Interface and a Z80 Assembler.

MEMOTECH PRODUCTS ARE
AVAILABLE FROM MAJOR BRANCHES
OF W.H.SMITH AND JOHN MENZIES




SOFTWARE REVIEW Iy ey Py

The
learning
Process

James Walsh studies the
new software package
from Microl for your ZX

Spectrum.

Within a matter of months of the
launch of the Spectrum the
market had been invaded by
books on BASIC programming,
written by everyone from soft-
ware houses to large publishing
companies. It is not for me to
comment disfavourably on the
content of these books, partly
as | cannot profess to having
read them all, and because there
have been no signs that they are
not doing their job. But what
has, up until now, been forgot-
ten is that not everybody just
wants to know how to write pro-
grams on the Spectrum, and yet
they would probably soon get
bored with only playing games.
So this is what the Use And
Learn book and tape from Microl
is trying to remedy.

The 25 BASIC programs in
Use And Learn from Microl have
been designed to demonstrate
the wide ranging potential of the
Spectrum, and in conjunction

with the manual attempts to im-
prove your programming skills
(if that is what you want to do).
The Microl package is an ex-
cellent way of introducing so-
meone to computers without
necessarily baffling them with
jargon. For each of the programs
there are three sections in the
manual:

The instructions — which con-
tain clear and precise directions
for the use of the programs.
The discussion — which takes
you through the structure and
interesting points of the pro-
gram, without actually trying to
teach you to be able to copy the
program line by line. Any jargon
that is used is very carefully and
clearly explained. This is
something that a lot of books fail
to do.

The listing — is also included, so
that if you want to look more
closely at the program, you can.

16/4BK. CASSETTE SYSTEM

Selling a cassette with a book is
not completely new (though
very few people have done it)
and it is a great asset to most
users, as the idea of typing long
programs in is often daunting
and mistakes can easily occur.
Quite surprisingly the so-called
‘manual’ could quite easily be
sold on its own as a complete
book because of the compre-
hensive way in which' it is set
out.

Here are a couple of impor-
tant examples of just how
thorough Microl have been
when preparing this package.
Because many of the programs
use data as part of the program,
instructions have been given so
that you can expand upon these
if you have a 48K machine.
Also, where information is
stored in arrays, they have ar-
ranged for the arrays to be auto-
matically dimensioned to suit
the memory size of the Spec-
trum in use.

One by one

Music allows you to compose
and play your own tunes using
the screen as a piece of
manuscript paper. Positioning of
the note is done by moving a
yvellow cursor up and down the
stave. Other operations can also
be done via the keyboard and are
displayed on the screen. A cou-
ple of limitations are that no note
shorter than a quaver is allowed,
and there is only one length of
rest, but apart from that it is
great fun to use.

Sentences can only be describ-
ed as a ‘fun’ program which
generates random sentences on
the screen from an internal
grammar and vocabulary.

Atlas draws three maps on the
screen: the British Isles, Europe
and the World. Though this is
quite fun, they are far from ac-
curate.

Star Atlas holds 26 constella-
tions on file, which you can

T A T R ST A T e T T
CIGITRAL PUFFBRLLS

Mine digital puffballs have

z2scaped from the bio-engineering
Laboratory. You must destroy
them as quickly as Yoo can.

¥You can run them over if you hit
them in numerical order, AND
without crossing Your own
tracks. Time is wery shorti

Beware the eleciric

FTEMICE « «

S=¢=:6=1: 7=t :B==

Choose difficulty Lewvel

COUNTDOUN Sa3

{1 to S}
GAME 1

e
°
i

=

-
T .
v

B o e e
An explosive end to the game, Puffball.

Though the programs on the
cassette are not world beating,
in that you would not expect to
buy them individually, due to the
way in which they have been
structured and the things that
they do, they are not only in-
teresting for a newcomer but
also likely to be re-used as time
goes on in conjunction with
other programs, and to aid pro-
grammers in other projects. To
do justice to each individual pro-
gram rather than the book as a
whole, | shall give a brief
description of each one.

either call up as you would doin
a reference book, or it can
display an unnamed constella-
tion for you to identify.
Convert converts numbers bet-
ween decimal, binary and hexi-
decimal. This is a well-designed
and useful program though it
gets rather inaccurate when you
try to convert really enormous
numbers.

Clock shows the time on the
screen. Boring on its own, but
could be integrated into another
program and serves well as a
demaonstration.
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g Two random charts fram the Graph Drawing Routines program.
Computer Terms Glossary holds  use in your own programs, and
t the explanations for a range of  with the built-in timing routine

the most-used computer terms,
Itis easy to use and particularly
useful to the newcomer.
Tapefile is a very simple
Database-type of program
which can be used to catalogue
any kind of cassette.
3 Puffball is a simple but fairly ad-
dictive game in which you have
to race against time to destroy
the nine “digital puffballs’ in the
correct order.

A
i

Yyou can compare their different
speeds.

Binsearch is a good binary
search routine,

Text Editor allows you to
manipulate text on the screen
either by keyboard instruction or
via a string which has already
been entered into the program.
Screen Designer allows you to
make screen layout easily onto
the screen and juggle them

%'Th1q is a random graph
+

i

al i %

“f ! !
= if Jﬁ 2a
in 5 |
3N \ ; \f {
a- % Jl ! i
- | TN i
- E !
’ﬁ - X axis k
10 A random graph from the Graph Drawing Routines program.

IS

Tank is again simple, but is far  around before the computer
e from easy and is particularly ad- turns it into a finished PRINT
it dictive. statement.

18 Sorts is comprised of three dif- Workbox is a useful program to
a ferent types of sorting programs ~ aid the design of user defined

which have been arranged for
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characters, which is likely to be

Uorkbox
This prOogram assumes that you
are familiar witlh the Cconcept
OFf User—-definegd araphics (see
Chapler 14 Of the manuall.
HWOrkboX draws a g9rid Which You
Use 10 design 4Gour oWn sSyYmbOoLs.
B} Curser - % - Ccan be moved
aroUnd the grid. To black in a
Z5dare; press @ (which has the
2o rd BLACK abovel! . T whiten a
EQuUare, prezs 7. TG mGave the
CUrsof, use I (Upl), M (downl, dJ
tieft), and K {(rigaht?). To end
€diling, press SPRCE.
B2ress anyg key when you are ready
I0o Start,...

! {
i
i

HMOUE : I=up M=down Jd=left K=right
EDIT: 7=white @G=black SPRACE=end
Ze & & B B & oK K T ok K & K B¢ &
DRTH =48, in,JE 81, 1?q 244, 1@, 7

Making ‘ZX" into a user-defined graphic. the Workbox way.

R TS S P S L D AT 0 . e s P

useful for any program in which
you are going to use UDGs. This
program is often invaluable as an
aid to better graphics work.
Graph Drawing Routines com-
prises three programs which
have the same general struc-
ture; they are: Pie Chart, Bar
Chart and Graph. These are
another three programs which
are likely to be useful and not on-
ly within the confines of com-
puter programming.

Mermory Map Monitor is only
really a one-line program which
allows you to test to see how
much memory you have left.
Through this is an easy routine
for a resonably experienced pro-
grammer to write, it would not
be so for the beginner.

RAM Test checks that all the
memory used by the BASIC is
working OK,

Addictive Addition is a program
to test your basic arithmetic
skills; not really that addictive,
but what do you expect from
maths?

Parachute is a simple game
designed to appeal to the
younger age group. The idea is
to jump out of an aeroplane and
open your parachute at the right
time to hit the target. . . Fun!
Codebreaker is a game in which
you have to decipher a encoded
message. Not the most exciting
game, but the large vocabulary
makes up for it.

Conclusion

Use And Learn is a very profes-
sionally produced package. It
does the job set out very well
and is fantastic value for money,
especially for somebody who
either wants to further their pro-
gramming or just wants to know
what a computer can do and not
necessarily how.

At £9.95, this is very highly
recommended indeed. It is
available from: TEMPUS, 38
Bu:léa-igh Street, Cambridge CB1
1D




Push your Sinclair tothe limit

UTILITIES

TOOLKIT
Nine powerful new functions for
your ZXB1 (including re-number
lines (goto, gosub), program merge,
string finding and replacement. £5.95
SPEC BUG
A30in 1 machine code tool and disassembler
for your ZX Spectrum. E6.95
ZX BUG
A.30n 1 machine code tool and disassembler
for your ZXB1. £6.95

ZX81/SPECTRUM
ARCADE GAMES

ZX INVASION FORCE
(£X81)
Use your skill to fire through
the energy band to destroy
the menacing alien ship —
£3.95
SPEC INVADERS
SPEC GOBBLEMAN
_,.,/ These exciting high-
speed classic games
incarporate hi-resolutiongraphics and
sound to bring you the best in arcade
action at only £4.95 each (16/48K)
SPEC FROG 5/SHOWDOWN
\N (16/48K)
NE. Hop across the dangerous
_.‘-—-""""' road avoiding the lethal cars,
then lorries. Go back to the
wild west for a gunfight battle amongst
cacti and wagons. Features include
western music. £4.95

-‘_____..--“ NAMTIR RAIDERS ( ZX81)
High speed, quick action

NE arcade game with four
____.--'—"'" separate groups of attackers,

£3.95

e

2

Improve your machine

code programs with this

new 48K Spectrum
Assembler

Just released by Artic, this new professional
quality assembler is also available for 16K
ZX81 and features, —

* Word-processor-like text editor. « High-
speed, versalile two-pass mnemonic
assembler with labels and detailed error-
trapping, Will assemble to any address.

= Essantial support faciiities such as
memory-edit, register inspectimodify and
search for de-bugging. = Full output to
ZX-printer. « Memory-status

eportand comprenensive. o1y £9,95
ZX81& SPECTRUM

SPECTRUM

MICRO CHESS

The only Chess program for a 18K or 48K Spectrum
Allows all legal moves, casielling; en-passant
and pawn promotion

Optlons te play blackior white, Sets

Gobbleman also avallabie for ZX81 at £3.95

THE ULTIMATE ADVENTURE FOR THE
SPECTRUM | ZX81 for only £9.95

board in any position. Full colour
and graphics display
OMLY

RULES
AVAILABLE
FROM ARTIC

Your accentric 1athar
nas laft you £10,000in his will, In order o claim your
windfail you must solve twelve clees and gain
access to a bank account in which the money has
actually been deposited. Be the first 1o crack the
puzzie and tha prize is yours! Plus you will win two
tickets to the city of 1he secret KREKIT™waun
location. The Prize mongy 15 increased weekly. &
telephone number will be supplied 5o you have the
oppartunity 1o find out just how much you could win

DON'T MISS
YOUR CHANCE TO WIN
A FORTUNE!

ALWAYS AHEAD WITH ZXBT;’SPECTHUM SOFTWARE

& popular arcade game for 16K or 48K Spectrum

Firgs through the force Teld to destroy the
manacing alien ship. Sounds easy?? Two levels of
play — normal or suicidal. Full colour. Sound and
hi-res. graphics

NOW ONLY 24.95

Cheques & P.0O. made payable to: Artic Computing Limiled. Deabler enquinies wetcome

e
Please state whether your order is for ZX81 or Spectrum, Send S AE (Bin x 3in} lof catalogue m- o o I

- ARTIC COMPUTING LTD. |

: 396 JAMES RECKITT AVENUE,
(L)

HULL, N. HUMBERSIDE,

50

NEW LOW PRICE =

3+ wDVENTU,

PO Games &

tx  ONLY £5.95 for ZX81
and £6.95 for SPECTRUM

INCA CURSE adventure B)

In a jungle clearing you coOme across an
ancient Inca temple. Your mission 1o enter,
collect the treasure and escape alive. But
beware! Includes a cassette save routine.

SHIP OF DOOM iasveniure )

‘fou are unavoidably drawn 10 an alien cruiser,
Can you reach the control room and free
yoursell? Or will they get you first? Includes
a cassetle save routine.

ESPIONAGE |5LﬁN D (adventure D)
While on a reconnaisance mission your plane
loses control and you are forced to land.
Can you survive and escape with the island's
hidden secret?

PLANET OF DEATH (adventure a) 16/48K
You find yourself stranded on an inhabited
alien planet. Can you reach your ship and
escape?

ZX FORTH

Supplied on cassetie
with editor cassette,
user manuals and keyboard overlay. ZX Forth
combinas the simplicity of basic with the
speed of machine code

A

GREAT =
CHESS :
GAME FOR
YOUR ZX81
OR SPECTRUM"  -seectaum

CHESS 48K
ZX CHESSI

Very popularmachine code program, with six
levels of play and an analysis option, Available
forZXB81. £6.50

ZX CHESS I

A new improved version, with afaster response
time, seven levels of play, analysis optionandin
addition a recommended move option. £9.95

ZX 1K CHESS

R
Aningrediblegame pc -;._nt-l_’.'.,-i'."‘-:_l\-:_'l_-[.__
iniK toronlyE295 ——
AMAAAAAMS

FY vy

e VOICE CHESS

< offered at the Christmas offer price of £9.95
TYYYYYYYYr YV YT YYYYYYYYYYYYYTYYY

SPECTRUM CHESS now only £9.45
- S S S . ..

To: Artic Computing Lid., 396 James Reckiit Avenue
Hull, N, Humberside, HUS 0JA

Please supply

Chegue for 1otal amouni enclosed
Mame

Address

Z%4
NN NN B S . - . -

I
I
I
I
I
-
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SPECTRUM DOMESTIC

\q . L 2RE™ "T%ME A
T 28 LET b-®
—_— 3 LE

- = 40 e
YO!.I II “ever be Iate.WIth gg lﬁg;n-?_éh- 1i.12;e; " "id;c2™
this program by thirteen "% e .00

8@ IF = = :
year O|d Ben lemer OF iag IF :a & AND a=0 THEN LET ’
= = = E=c

Eye, Suffolk. *1io 5F 2280 vimn LET dsgez: LET
This program has been written  the PAUSE instruction, as they i;g IF d=6 BND c=0 THEMN LET e=¢
for the ZX Spectrum and simu-  do not work fast enough. +1: LET d=0
lates a digital clock. The listing The digital clock produced 150 IF ©2=13 THEN LET &=1
will not operate on a ZX81 or should be accurate to within 155 PRUSE 46.5
ZX80, even if you do remove one second an hour. 16 GO TO &

A TOTALLY NEW AND ORIGINAL GAME
FROM SOFTWARE FARM

DESKTOP CONSOLE FOR ZXSPECTRUM/ZX81
FOR 16K ZX81 e f

TV/Monitor stand removable for access to add-ons, wiring elc.

Professional desktop console for the ZX Spectrum/ ZX81. It raises
and tilts the T ce ine
Z¥ pnnter, RAM p wer supply
YOUR MISSION ”,(.EMEI_ 7% Micra es most of the wiring. Pr
To penetrate the Witches Defences, Entar 1
her Cavern and Destroy her wicked Heart
THE WITCHES DEFENCES
STALAGMITES AND STALACTITES which grow across yo o AN ADDRES ., )
Blast a way through with your Lazer ( f MO ADL
15 in store fore you!
VOLCANOES 10 get past alive
amount of white-hat Larva to avoid
&avern
VAMPIRE BATS that cling to your ship, ma
end finally [if you are not carefull dragging vou down
destruction
CAVE-INS should vou hit the side Lazer Cannar aty Description Item Total
or Bomb, pa Price
andslices to
THE NEARER Consoie lor ZX Spectrum,/ ZX81
she will theg highly
unlikely] i being Power Switch far Tape Recorder 0l
turned to sto y ér spells while attempting to des rwicked o
Heartl, Power Switch for ZX Spectrum, ZX81 £3.00 J
*1 or 2 Players 7
*Written entirely in Machine Code " Mystery Score positions to bomb ) e Sub Tofz
* Hall of Fame *5 Skill Levels o IEGURS T A% TR DHYEDE:0 Posi & Packing T
DESTINED TO BECOME A CLASSIC! co PhUTE'*LOCK‘ e
AN ; 2 Wychperry Road, Tatal Due
D ONLY £5.95 Haywards Heath,
THE SOFTWARE FARM LY West Sussex RH16 1HJ A
L CRAIGD FARM, BOTANY BAY, TINTERN, GWENT f Telephone: (0444) 451986 Alle 5 1
_J
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Book

SPECTRLUM

ra.¢:1 ATOM
LYNX ORICA1
DRAGON SHARP
ATARI NEW BRAIN

®orrlc 1 0@k

MINIMUM SIZE COMPUTER REQUIRED ONLY

SSP: STATUTORY SICK PAY
SPECTRUM, APPLE Il, CP/M

DONTMISS THIS INCREDIBLE OFFER! /A&

50 GAMES £9-95

CASSETTE 50 FOR YOUR MICRO

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

1) THE MICROCOMPUTER USER'S BOOK OF
TAPE RECORDING by Hilderbay Ltd.

CONTENTS

(4) TAPE RECORDER

SPECIAL TAPE OFFER!

+ alignment cassette + loading aid for £11.90!

(3) LOADING AID:

HILDERBAY LTD

Professional Software Since 1979

-, N o
. E a g'.: QG’ E SUPPLY CASSETTE 50 FOR COMPUTER
B SOFTWARE | encose cheuer PO
B CASCADES HOUSE

B BARGAN'S LANE
@ LLANDOGO P
@ GWENT
S.WALES NP54PA ZXC/H

I PO
: M
%

2@ vy
4 p'ﬁf:_ ¥
i}gi-f“gz:‘ﬁ’-l 14

5

¢t

P

RINES I. I
AlINCH Bt
b1

(TAPE RECORDER ONLY)
PLEASE PHONE TO CHECK
AVAILABILITY_

SPECTRUM SOFTWARE (48K)
PAYROLL 528

STOCK,

(2) TEST AND ALIGNMENT CASSETTE: £4.90

 £5.95

£22 + £2 postage

8/10 Parkway, Regents Park, London NW1 TAA

Tel: 01-485 1059

Telex: 22870

C.P.A. (Critical Path Analysis) Enlera
gk ¢ Al and Cosis ¢

aclivities edit gurahons

k of ower 1 _';|'|j
£15.00

MORTGAGE & very useful programime yave or are seeking a
mortgage! Together with LOAN £8.00
BEAMSCAN £25 OPTIMAX  £40
TIME LEDGER  £15 PAYROLL £25
STOCK CONTROL £25

CRITICAL PATH ANALYSIS £15

BUDGET £15 FINAMCIAL PACK 1 £8
GOLD €6

GAMES

GOLD (16K ZxB1,£6 16 rrum E8

Crygr best seling adveniur

EVOLT n The newly-1ormed
Earth. c i you've et cond nans gel out of hand

: ‘ ¥ £4.95 + 50p p&p
TEEMING JUNGLE A two player game of skill based on Conways LIFE
ZXB1 only £3.95 + 50p p&p

Free MORTGAGE programme (specily computer) with orders of £22
or over post marked before 31st March.
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SINCLAIR NEWS

Timex, the company that
manufactures the TS1000 (ZX81
{0 you and mel are soon to
launch the American equivalent
to the ZX Spectrum.

Designated the TS2000, it is
basically an upgrade of the British
machine, ie with some of the
bugs ironed out! The ROM
incorporated in the TS2000 is
similar to the one we have all
come 1o know and love, but has
been adapted for a number of
changes to Sinclair BASIC. For
instance, it is reputed that the
commands, ATTN, ACS and
ASN have been removed, and an
AUTO line numbering, a
RENUMbering and line deletion
function, and other editing
features have been inserted to
replace them.

Due to the popularity of plug-

in cartridges, games or otherwise,

in the States, it is thought that

the TS52000 will also incorporate a
port which will accept 4K — 32K

ROM cartridges,

The price of the new machines

are to be somewhere in the
region of $150 and $200 for the

16K and 48K models respectively.

The TS1000 has also been

reduced in price recently so that

it now compares to the British
price for the machine.
Incidentally, reports are that the
TS1000 has cornered over a
quarter of the USA’s home
computer market,

The TS2000 is also to be
launched with the TS2040, a
new, larger printer which also
utilises a thermal print
mechanism.

Spec trum lavnch
In the States

with o

view

For all of you who have trouble
coping with the complexities of
the Sinclair BASIC manual, there
has been set up a programming
weekend in the wilds of the
Severn Valley.

The computer courses are held
at the Gainsborough House
Hotel, and can accommodate a
maximum of 20 people. The
sessions are based on the ZX81
and assume no previous
knowledge of computing.
Although aimed at people over 16
years of age, children can atiend
85 long as they are accompanied
by their parents,

Beginning at 6.45 on the
Friday evening, the course runs
fight the way through to Sunday
afternoon. During this period you
should be able to squeeze in over

12 hours of hands-on

programming. The lecturer, Harry

Siddall, has been teaching for 20

years, several of which have been

invalved in computing science.
Emphasis for the courses is

placed on learning through

enjoyment, and one look at the

hotel’s facilities will certainly echo
the enjoyment theme. The cost of

the course is £565.00, which
includes all food, accommodation
and VAT. The weekend
programming courses are
scheduled to run thoroughout
April and May.

For more details, contact the
Managing Director of
Gainsborough House Hotel,
Bewdiey Hill, Kidderminster,
Worcestershire DY 11 6BS or
‘phone him on 0562 754041,

Shopping for
o Spectrum

With sales of the ZX Spectrum
now approaching 200,000,
Sinclair Research have decided to
name a number of new
distributors for their computer,

Reports of WH Smiths selling
in the region of several thousand
devices a week have sponsored
Sinclair into nominating Boots,
Curry's, Debenhams and their
subsidiaries, and John Menzies as
main distributars. Smaller retailers
such as John Lewis, House of
Fraser, Rank Zerox and others
will be supplied with Spectrum by
Prism Micro Products, Sinclair's
own distributors.

This move has obviously been
approved to consolidate the
Spectrum’s position in the home
computer market. Said Nigel
Searle, Sinclair Research's

Managing Director, "“We have
sold nearly 200,000, mail order
and retail, Spectrums in the last
nine months, and by Easter
expect to be selling 12,000-15,000
Spectrums per week''

Current reports from Sinclair
Research suggest tht production
figures are in the region of 50,000
Spectrums being manufactured
each month and 60,000 ZX81s.
This is matched by sales figures
for the ZX81 being around 30,000
per month in the UK; this figure
15 expected to rise over the
coming months.

“Overall, we believe we can
maintain a 60% wvolume share of
1983's much enlarged (home
computer] market” added Nigel
Searle.

For sale

Clive Sinclair has been up to
some financial ‘wheeler dealing’
of late which has made him £13.6
million the richer — possibly
allowing him to further his electric
car project.

The 400,000 shares (10% of
Clive's 95% holding) were sold to
large financial institutions at £34

per share.

Last year, Sinclair Research
showed a profit of more than
£8.8 million on a turnover of
£27.62 million, This year {in the
year ending on March 31st), it is
expected that the company will
announce profits of around £14
rmillian.
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HARDWARE NEWS

Looking sharp

If you're tired of looking at the
graphics available on your ZX81,
then the new High Resolution
Graphics Pack from Digital
Integration may be just what
you've been looking for.

This new accessory gives your
ZX81 a full 256 by 192 pixel
display, with full dynamic contral
of every pixel in BASIC. A 2K
EPROM contains the Hi-Res
BASIC monitor offering a range
of powerful commands, such as
PAGE, PLOT and SCROLL,

which can be used for defining
your own characters (which can
be any size and shape), drawing
lines, plotting complex functins,
and a complete lower case
character set for word
processing.

The pack is fully compatible

with the ZX81 Printer, and comes discount. For more details get in

with a comprehensive handbook
illustrating how you can get the
most out of the device. The Hi-
Res Graphics Pack is housed in a
shim case (150mm by 80mm by

22mm) and resides between the
RAM Pack and the computer;
there is no need for any
additional power pack or
soldering for operation.

The unit is priced at £38.95,
although there is the opportunity
for schools to arrange for a

touch with Digital Integration,
22 Ash Church Road, Ash,
Aldershot, Hants GU12 6LX.

Loosing
your grip

If you're forever chasing your
ZX81 across the table as you type
in your latest programming
masterpiece, here’s a cheap and
effective way of pinning the
computer down.

The Stabilizer Pad from
Stream Computers, although
designed for the TS /1000,
accommodates the ZX81
perfectly. Made of a strong
rubbery substance, the Stabilizer
Pad eliminates sliding and
maovemnent and, by holding the
RAM Pack securely, also prevents
program loss. The computer is
also held in a forward position
making typing much easier.

Its manufacturers are currently
trying to find a UK distributor,
but until they do you can still
order one direct from Stream
Computers. Priced at £4.50
{which includes first class
postage), the round trip of order

and shipment takes approximately

five weeks.

Further information is
obtainable from Stream
Computers, PO Box 113, Ajax,
Ontario L1S 3C5, Canada.

Spectrum
Upgroades

If you own an Issue 2 Spectrum
{which you can easily identify by
the large chip in a socket in line
with the ‘9" key, visible in the rear
expansion cutout), you may like
to know that you can upgrade
your 16K memory to 48K for as
little as £24.50.

Sounds too good to be true
— but that's something you’ll
have to take up with Fountain
Computers Ltd, Darvill Road,
Ropley, Alresford, Hants S024
oBwW

Should you enquire for further
details of the 32K upgrade kit,
you might also like to to ask
about their instructional sheet
concerning the display of the ZX
Spectrum, both 16K and 48K
models,

The A4 sheet, priced at £1.00,
provides instructions for
optimising the display quality of
the Spectrum, simply by
adjusting internal controls. Such
faults as yellowish whites, the
“Venetian blind’ effect and
wobbling characters are dealt
with, complete with detailed
illustrations.

The instructions are very
comprehensive and should inspire
confidence in even the most
nervous user who might want to
delve inside their Spectrum, Of
course, should you decide to find
out more about their upgrade kit
and eventually buy one, then
they'll give you these display
hints free!

ZX COMPUTING APRIL/MAY 1983
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A parallel Centronics interface, ZX
LPRINT, is now available for use
with the ZX Spectrum.

Plugging directly into the rear
connector of the Spectrum, the
ZX LPRINT translates LPRINT
and LLIST cutput into parallel
Centronics format. This means
that any number of characters
Iwithin the capabilities of the
printer used) can be printed to

the standards of professional
word processing.

The unit itself, measuring
70mm by 65mm by 25mm, can
convert the output to produce
Sinclair tokens, ie SCREEN &,

RANDOMIZE, etc. Printers which

require special control characters
from the range 128 to 255 to
access some of their functions
can also be used with this new

HARDWARE NEWS

Between the
nes

interface; commands are used to
switch off the Sinclair character
set at times when you wish to
utilise the capabilities of the
printer's full character set.

A COPY command will dump
the complete screen to a high
resolution graphics printer; COPY
software to go with the interface
is supplied on a separate
cassette, (LPRINT and LLIST

commands do not need extra
software, all that is needed is the
interface plugged into the
computer.)

Priced at around £30.00, vou
can find out further information
on this product from Euroelec
tronics, Zlin House, Qakfield
Street, Cheltenham, Glos GL50
2U4.

On your desk

A desk console has been
announced from TTL which will
hold everything you should need
1o make the most of your
Spectrum.

Constructed from strong ABS
plastic, the unit has a detachable
base cover and non-slip feet. The
console weighs 1.5kg and
measures 555mm by 370mm by
50mm.

Provision is made for the unit
1o accommodate a power supply,
a Sinclair Printer, an RS232
interface, joystick control, two
Microdrives, a cassette recorder
and a selection of cassettes,
pencils, etc. There is a switch
panel with a three-position slide
switch for SAVE/RUN -
LIST/LOAD VERIFY (earthing
unused inputs to cassette
recarder and computer). A switch

ZX COMPUTING APRIL/MAY 1983

for the 9V power supply
ON/QOFF, LED indicator for the
PSU are also included in the

device. Optional extras such as

stacking pillars and a soft PVC

£42.18 and is available from

dust cover are also available from Traffic Technology Ltd, PO Box
TTL.
The desk console is priced at

2, Warminster, Wiltshire BA12
70X




SOFTWARE NEWS

Quicksilva have released a new
range of games for the ZX81
and ZX Spectrum.

Six new packages are
available for the 16K ZX81,
three of which are Quicksilva
original games. The first is
called Croaka Crawla and is a
version of the famous frog
hopping game with special
features such as flies,
crocodiles, sinking turtles, logs
and progressively difficult attack
waves,

The second new game is
called Muchees and (yes, you've
guessed it} it is a version of the
pill-eating game featuring
ghosts, power pills, side doors,
fruit and, of course, the lovable
munchees. The third package is
called Galaxians, but alsa
includes a game called Gloops.,
The main program on this
cassette, Galaxians, is an
implementation of the classic
arcade game, with two different
types of Galaxian. However,
perhaps the best part of this
game is that you are able to
tailor the game to suit your own
particular tastes in terms of
speed, firing rate and the
number of Galaxians, (Now you
need not spend your first 30
games of Galaxian trying to beat
10 paints!)

Croaka Crawla, Munchees,
and Galaxians are priced at
£3.95, £3.95 and £4.95
respectively.

Quicksilva have also taken
over the marketing of the range
of Pixel games for the 16K
ZX81. Now re-packaged with
new covers, the titles have been

A series of six cassettes
designed to educate and
advise on a comprehensive
range of medical topics is now
available for the 16K ZX81.

The six cassettes cover the
following range of subjects:
Basic Medicine, Mainly for
Women, Mainly for Men, All
About Children, How Healthy
Are You? — A Home
Screening Program, and 101
Home Nursing Tips. Each
cassette contains an average
of 18 individual programs,
each packed with advice and
information listed by sympton
or health topic. According to
how the user responds to
each question, various advice
is given as to possible

Good heailth

doubled up or added to so that
they fit in with Quicksilva's
pricing structure,

Among the new Quicksilva
{née Pixel] software is Trader,
which is now supplied in a box
with a comprehensive booklet
describing the background to
the game and an original Trader
story from Mark Eyles: Sub-
Space Striker and Zor: and
Star-Quest and Encounter.
Trader, Sub-Space Striker and
Zor, and Star-Quest and
Encounter are priced at £9.95,
£3.95 and £3.95 respectively.

For the 48K Spectrum comes

a new game called Mined-Qut
With not an alien in sight,
Mined-Out features nine levels
of minefield to struggle across,
with various damsels in distress
to worry over and other weird
and wonderful things, such as
Bill the Worm, Tricky Mine,
Bugs and the Mine Spreaders,
Mined-Out is available at the
price of £4.95.

On a more serious note,
under the proud boast ‘Now the
sun never sets on Quicksilva’, it
seems they have established
distributors throughout most of
the world (and the bits they
haven't yet tied up should be so
in the near future, so they
assure me). So, if vou're
reading this in a foreign clime
and fancy getting your ‘gaming
fingers’ around the latest
Quicksilva software, write to
them at 92 Northam Road,
Southampton S02 OPB.
Telephone enquiries can be
made on 0703 20169,

. HOME DOCTOR
SERIES
l. Basic Medicine

Text by Or. Vorsen Coloman i
Frograms by Eastmead Computers

ZX 8'[ HOME DOCTOR SERIES (0
1. Basic Medicine 30
The IX 81 Mome Docter Sorles

diagnosis, the urgency with
which the user should seek
medical help and, where
appropriate, the form of home
treatment to be employed.

ROAKA-CR
EK-B'I GAMES

FOR THE ZX-B81 WITH 16K RAM

MINED-OUT

SPECTRUM GAMES FROM

QUICKSILVA

; #

Spectrum

An interpreter for the artificial
intelligence research language,
LISP, is now available for the
ZX Spectrum, Suitable for
students learning LISP, the
package should also be of
interest to hobbyists eager to
lzarn an alternative language to
BASIC and gain an insight into
artificial intelligence.

The LISP interpreter features
over 50 pre-defined functions: it
allows iteration via PROGN and
WHILE functions: incorporates
LOAD, SAVE and VERIFY
functions as well as an LPRINT
function to output to the
printer. The interpreter also
allows a variable number of
parameters to user-defined
functions; supports machine

LISPIing on your

FOR THE TH-E1 WITH 16K RAM

SALAMIAN

Q

FOR THE ZX-81 WITH 18k Bam

code subroutines; incorporates
16-bit signed integer arithmetic;
has full error checking,
compacting garbage collector
and full property list
implementation.

The LISP package includes a
4.5K machine code interpreter
and a 2.6K initialised property
list. Ideally requiring 48K of
memaory, the program will run in
16K.

Complete with a
demonstration program and a
programmer's manual, the LISP
interpreter is priced at £15.00.
To learn more about the
interpreter, send for details from
Serious Software, 7 Woodside
Road, Bickley, Bromley, Kent
BR1 2ES.
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B Eanes e

UICKSIL\A




es
tic:

ar

25 a

ty

nin

om

281 16K GAME
I'N TH!?_FE P_gpn

SUBSPACE
STRIKE

STARQUEST

ZX81 16K GAME

A vewage of A

Aose Cassettes have released a
new cassette aimed at teaching
the basics of arithmetic to the
under 8's.

Called Arithmetic for the
under 8's, the program is
designed to be run on a 16K
ZXB1. The package comprises
four programs: Add, Subtract,
Multiply and Divide. Each
program (except Divide) allows
for the entry of units in a strict
order, all numbers being printed
in a large size so that children
can easily recognise them.

Each program has three
levels of difficulty: units only,
tens and units, and hundreds,
tens and units. Obviously, as
the child becomes more
confident with numbers, you
can progress through these
levels. Appropriate questions

IX COMPUTING APRIL/MAY 1983

For the under 8's

throughout the program are
asked, such as ‘Do you need to
borrow one?’ and "What shall |
bring forward?’, to aid the user
in decisions.

For each sum correctly
answered, the features of a
balloon face are built up: in
much the same way, if a sum is
incorrectly answered a feature
of the balloon’s face is erased.
When all the features of the
face are complete, the balloon
takes off (with the help of a
machine code routine or two!).

The maths package is priced
at £4.50. For more details of this
and the rest of their large range
of educational software, get in
touch with Rose Cassettes, 148
Widney Lane, Solihull, West
Midlands B91 3LH.

Holdco have announced an
adventure-game package
called The Secret of
Tamwaorth Manor in which you
get the chance to win
£1,000.

The story so far is that
William Tamwaorth buried the
Tamworth fortune somewhere
near Tamworth Manor during
the English Civil War. After
Tamwaorth Manor was razed to
the ground and William met
with a particularly horrible
death, only Charles Tamworth,
an elderly descendent,
suspects that the money is
still in its original burial place.
So, after much research into
the family archives, he solves
the secret and as he has no
need of the money (7} decides
to leave it to whoever can
solve the two riddles he has
left.

The first pan of the
cassette adventure is available
now, and the second part of
the puzzle will be sent out to

The ‘X’
A new software package is
now available from C.C.S. for
the 16K ZX81 and Spectrum
called Modeller X.

Modeller X is a user friendly
financial modeller program
which could prove a valuable
assett to a small business
concern. The program is menu
driven and allows the user to
assess the sensitivity of
changes in the market forces
to the effectiveness of
salespeople and advertising in
relation to the elasticity of
demand and pricing policy.

all those who have the first
part after May 31, 1983,
Designed to operate on the
16K ZXB1, Holdco claim that
the first cassette of clues will
be more than enough to keep
you busy until May.

Somewhere in your travels
to solve the puzzle (yes, you
do actually have to get out of
doors for this one) you may
find & number of clues or
unexpected help to aid you in
your quest.

It's no use asking Holdco
for any information about the
money (all they'll tell you is
that the treasure is buried
somewhere in the Home
Counties) but they will
certainly be happy to tell you
more about the package.

So, for more details on The
Secret of Tamworth Manor,
contact Holdco Ltd, 14 Britton
Street, London EC1M 5NQ or
‘phone 01-251 3090. The
price of the package is
£14.95.

factor

Thus, the user is able to
optimise the decisions to be
made concerning the business.

Priced at £8.00, further
information can be obtained
from C.C.5., 14 Langton
Way, London SE3 7TL. You
could also ask about the new
range of financial modellers
currently being developed
which are planned to assist in
estimating cash flow, credit
control and the more detailed
aspects of marketing and
production.




If you run, or are a member of,

a user club which caters for the
Sinclair user, why not get your

group on the map by writing to
us at:

Club Corner,

ZX Computing,

145 Charing Cross Road,
London WC2H OEE.

All you have to do is to send us
a letter with details of your club
(times of meetings, addresses
of who to contact, etcl and
we'll do the rest. If you publish
a newsletter or club magazine,
we'd very much like to see that
too.

And if vou don't see a club
in your area, why not start one
up by writing to ZX Computing
and seeing if any like-minded
enthusiasts wish to join you.

Belgian National

Sinclair Club

Dear ZX Computing,
From January 1, 1983, the
Sinclair Club of Belgium
becomes a national club,
Thanks to the help of some
handicapped members, we are
able to publish a multi-language
club magazine. Indeed, in
Belgium, it is difficult to find a
job unless you have a working
knowledge of Flemish, French,
English and, if possible,
German. So, members of our
club not only learn all about the
Sinclair computers, but are also
maotivated to learn foreign
languages!

The club is very much a
non-profit organisation, with
positive social aims. For the
record, the correct title for the
club is: ASBL 'B.D.M.A." VZW,
The Belgian National Sinclair
Club

Should any of your readers
require further information,
they may contact me at the
address given below.

Yours faithfully,

P Glenisson, The Swansea Computer
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CLUB NEWS

Chairman,

Rue Abbe De L'Epeestraat, 14,
1200 Brussels,

Belgium

Aylesbury ZX

computer Club

Dear ZX Computing,

| have enclosed the latest issue
of our club magazine, and am
writing to remind your readers
who live in our local area that
they would be more than
welcome at our club.

We have weekly meetings
at Quarrendon School every
Friday at 7.30pm, and we also
have a monthly meeting on the
first Wednesday of each month
at 7.30pm at Aylesbury
College. For further details of
these meetings, you could
always "‘phone me on
Aylesbury 630867,

The club membership fee is
£5.00 per annum, and each
member receives a copy of our
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Club meets every Tuesday
night from 6.00pm at the
Three Lamps, top floor, Castle
Square, Swansea. For further
details of the club’s activities,
you can write to me at the
address given below or ‘phone
me on Swansea 203811,
Yours faithfully,

SC Marris,
Acting Secretary,
9 ¥r Gorlan,
Killay,

Swansea.

Lambeth

Computer Club

Dear ZX Computing,

Our club is being formed from
the local inhabitants of
Lambeth. Its aim is to promote
the use of computers in
Lambeth by the home, school

or business user. Within this
scope, all kinds of people are
welcome — whether you want
to play games, write
educational software, or simply
indulge an interest in the
subject.

The initial plan is to see if
there is sufficient interest (1
hawve every confidence that
there will be!) to take the idea
forward. If there is the
response, an inaugral meeting
will be arranged, and we will
hopefully get ourselves
affiliated to the Association of
London Computer Clubs.

So, if anyone is interested in
helping to get the club
together, contact me at the
address given below,
¥ ours faithfully,

Robert Baker,

54 Brixton Road, |
London SW9 8BS

The club magazines of

monthly newsletter,
Yours faithfully,

David Nowotnik,
Aylesbury ZX Computer Club.

Swansea

Computer Club

Dear ZX Computing,

The Swansea Computer Club
has now been in existance for
about six months and
considering how young the
club is, we have had a very
encouraging response.
(Perhaps you saw our stand at
the January Microshow in
Swansea.)

An aim of the club is to
organise lessons for beginners
in BASIC, and we hope to start
this course in the near future.
Anybody with an interest in
computing will be welcomed to
our club, although you do not
have to own your own micro to
be a memeber.

|~
P

Computer Club and the
Belgian National Sinclair

the Aylesbury ZX
\ Cilub.

ZX Spectrum
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SPECTRUM

ANDREW HEWSONS BOOKS
ST PROGRAMS

Mr HELPLINE — the man
who answers your ZX
queries in his column in
Sindair User, the author of
HINTS & TIPS FOR THE
ZX80 and HINTS & TIPS

FOR THE Z2XB1 now
presents;

vou to load into your
Spectrum.

fram.

* 20 great programs to

N ETT variable length records,
" PRICE binary searches, bubble
vt 595 sorts, graphic displays

AMBAEW HEWSON -

Program titles include:

Machine Code Editor — Write, modify, extend and load machine
code using this all-basic program. No need to use an Assembler
when you have this program.

Index File — Learn about fixed length records, save numeric and
string information, add to, sort, modify, delete and print your
records. Ideal as a3 computer based filing systemn.

Duckshoot — Learn how to manipulate the attributes file and have
fun at the mme time.

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

and ingenuity. Draws a limitless variety of curves and spirals.
Plus: FOOTBALL, DIGITISER, DIARY and many more,
Awvailable through Computer Bookshops and W.H. SMITH.

* 20 original programs far

& 20 interesting programs
for you to enjoy and learn

teach you about fixed and

and much, much more . .

FOR THE SPECTRUM

40 BEST MACHINE CODE ROUTINES FOR THE
ZX SPECTRUM £5.95

by Andrew Hewson and John Hardman,

Section A: Three chapters explaining what you need to know about
Z30 machine code on the Spectrum.

* How to load and save machine code.,

* How to use the system variables,

* How memory is organised.

* How program lines are stored,

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

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

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

Section B: 40 routines including,

# Scroll — up, down, side to side by pixel or by character,

* Search and replace, token swap, string search.

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

All routines are relocatable (except ‘line remember’)

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

Spiromania — A prograrm to stretch your artistic talents, imagination

NIGHTFLITE FOR ZX SPECTRUM £5.95

sl

| s |
FugiL
—l

RPH

WiND * 3%0/0 &rO

280 OP CODES £1.45 RETAILERS

A must for i%e Segirdee gnd the NENCED Drogrammas

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

Fly vour cwn asreratt from take off to landing via
navigational beacons, over Mountains and using a fubly
detaled derection finding and instrurment ia nding Sys1em
"You arg the Pilot af a hight aircratt fiying at night. *You
BT wse wour skill and judgment to fly pour sircrafi
accurately over radio bescons and then land sately on the
munway “Hazards are Mouniaing and Croes winds
“Instruments: Artficaal Horizan, Non Ditectional Beacan

URGENT

PILOT ZX81

Essentially the same as Mightflite but

without the hi res graphics. evaluation,

We require high quality Spectrum and
£5 .05 Dragon software, Good royalties paid.
Send your samples today for fast

WHF Omnidirectional Range, Instrumant Landing System
*Reavouts: Gear, Flap, Air Speew, Distance Measuning
Equspmant, Vertical Speed, RPM and heawing *Visual
disglay of runway on approach *5 Maces from Take off
0 Autopilet * Happy landings *

-—---------—----—-----—---—----------—-—---------b-

PUCKMAN ZX81

Available by direct mail arder or through
tomputer bookshops and W.H, Smith.

THE PROGRAMS

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

MNAME

Iblock capitals phease
ADDRESS

Signed
TEL (0431} 36307

o — - -

£5.95 QLANTITY PRODUCT COST
All action display. Best score to date,
scour the maze for food, dodge the +
ghost, eat a strawberry and attack the
ghosts. -
HINTS & TIPS FOR THE ZX81 ToTAL
£395 MAKE CHEQUES' PO 5 PAYABLE TO: HEWSON CONSULTANTS, /%

My Access Barclaycard No. is

Fost o HEWSON CONSULTANTS, DEPT 604 St MARY'S STREET, WALLINGFORD, OXON OX10 0EL.




SPECTRUM GAME

Battleships

command your
own fleet with
this program by
Jeff Hamilton
of Gillingham.

Photograph courtesy of CIC Ltd.

This program has been written
to allow users to challenge their
Spectrum computer to the age-
old classroom game of Battle-
ships.

When you have the game
RUNning, you will be asked to
INPUT the direction of your
ships and the starting square.
The Spectrum will automatically
set your ships on the grid. Once,
a battleship (four squares), two
cruisers (three sqguares) and
three destroyers (two squares)
have been set up, the Spectrum
decides who should begin the
game.

The Spectrum’s moves are
calculated in lines 1000 to
1080; a random square is
chosen to fire at unless the
Spectrum has just scored a hit
on your fleet. If it has just
achieved damage to one of your
ships, it will continue to fire at
the surrounding squaraes until it
has sunk the vessel.

in the navy

Once the Spectrum has selected
a square to fire at, it is up to the
user to respond with eithera "M’
for a miss or an '"H’ for a direct
hit. There is no routine in the
program to counteract the user
lying to the computer, but there
is no reason why a simple |
routine could not be written to §
stop any ‘innocent’ cheating.
When it is the user's tum,
simply INPUT the co-ordinates,
for example, ‘F7' for the grid
reference F7, and the result wil
be displayed on the screen as a
miss or as a hit with accompany-
ing BEEP. It might be an idea to
make a mental note as to which
squares you have already fired
at, as the computer will not tell
you if you have already had a go_

at a certain grid reference.

ZX COMPUTING APRIL/MAY 1983
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Itﬁ::?é & E@ GO SUBR 6000 : REM #3% RULES = é%ﬁ_’_gﬂgg D$: IF LEN D%$<>2 THEN
mple ie® GO su t=1" 3 i
B 13F URRIRBEES 22 REM 3 INITIAL 2}-‘15 LET Bg=0%(1): LET C=UfL Ds$ 1
9. 112 CLS : GO SUB S3@@2: REM 33 = 720 LET D=CODF Bs-64
turn, ET UP RORRD =# 725 IF (C«@ OR C>9) OR (D<¢1 OR
ates, i28 GO 3UB 5S2@a: REM *¥ SET UP L>1@d) THEN GO TO 718
 grid 3RD SQUARE =+ Z23@ LET U=D: LET N=C+1
1t will :aa'sn SUBR 540@8: REM 23 HIDE sH ;gg %ETH}I-:H I‘N,Ui
# N,UW) ¢>143 THEN LET HIT
ks 135 LET Z=INT (RND#2): IF Z=1 T S=HITS4+1
ba 10 HEN GO TO iSa 778 PRINT INK 2;AT C,D;, CHRS J:
b hich is® G0 TO 700 REM 23 PLAYER GC IF J>16@ THEN LET J=d-1a@
fired g 775 BEEP .@S5,./-42
gl i858 c0 TO leed: REM 23 SPECTRUN 788 IF HITS=16 THEN &0 TO 4220
oo GO #3 798 GO TO 1S@

70@ PRINT g‘]‘ 14,14, PAPER 1; IN 1200 IF LB=0 AND LC=@ AND LD=2 T’

R 7;“YOUR o HEN GO SUBR i1Sea
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% OR LC=1 OR LD=1 THE
1 ORrR LC>1 THEN GO SUE
H

: IF NOT H$="H" RANL
NOT HMs$="M" THEN GO TCO 10830
1d4@ IF Hs="H" THEN GO SUB 155@
;@82 IF HMH$="H" THEN GO SUB 15806
1088 PRINT INK s AT X-4 ,¥+9, CHR=

J: JIFE 100 THEN LET Jd=Jd-180

18681 IF J<¢108@ THEN LET JJd=u
: PR5¥T H INUERSE 1; INK 1; F

[
&
o

L ASH : X+7,Y -2, CHRS .

1863 IF J>i1e@ THEN PRINT ; _INUER
SE @; INK 1, FLASH @, AT X37,Y-3;
CHR$

idtd BEEP .@5,JJ-4@

1068 LET L (X,Y) =

1070 IF HATS=18 THEN GO TO 4020
1080 GO TO 149

1S8@ LET X=INT (RND21®)+4: LET Y
=INT (RND#18) +4

1818 IF L (X,¥)<>48 THEN GO TO 1S
1818 IF L (X+1,Y) <>46 AND L (X,Y-1
Y4246 AND L (X—-1,¥) <>48 RAND L IX,¥
31) <348 THEN GO TO i1S@@

18208 LET YA=Y+61

1538 PRINT AT 14,14; PAPER 2; IN
K 7; "MY GO ";BHRE YA; X-4

1s3&8 PRINT ; BRIGHT 1; INK 1; FL
ASH 1,AT X+7,v-3;"2"

1540 RETURN

1SS0 LET J=143

1860 IF LR=1 OR LC=1 OR LD=1 THE
N LET LZ=lLZ+1

1578 RETURN _
1S80 PRINT AT 16,14; PAPER &4; IN
K ?;"B,C OR D?"

1588 INPUT N$: FOR N=1 TO 9: PRI
NT AT A6,N+13; PAPER 7, INK 7;CH
RS 32;: NEXT N

168088 LET HATS=HATS+1

161@ IF N$="B" THEN GO SuUB 17%e
i&2@ IF N$="C" THEN GO SUR 17@e
1638 IF N$="D" THEN GO SUB 1650
184@ RETURN

1880 LET J=CODE "D"

1660 LET LD=LD+1

187@ IF LD=2 THEN LET LZ=0@

168@ IF LD=2 THEN LET LD=0

168@ RETURN

17@8@ LET J=CODE “C”

171@ LET LC=LC+1

i7284 IF LC=3 THEN LET LZ=@: LET
LY =d

i73a@ IF LC=3 THEN LET LC=@

i74@ RETURN

178@ LET J=CODE “B"

178@ LET LB=LR+1

i%7@ IF LB=4 THEN LET LZ=0: LET
tv=P: LET LR=

i73@ IF LB=4 THEN LET LB=@

1790 RETURN

&350 JF (LEBEB=1 OR LC=1) RAND LIZI=
THEN IF {Lix-2,%) {>48 AND L IX+1.
¥1¢23dB8) DR L (X-1,¥)<>486 AND L iX
+2.¥YY 1486 THEMN LET ¥=Y-1: LET L
Z=2: GO TO 1979

ig1@ IF (LEB=1 OR LC=1) AND LZ=1
THEN IF L (X+3,¥) {>48 THEN LET X=
Ygd, LET v=v-i: LET LZ=2: GO TO
185@ IF LZ=2 THEN GO TO 1890
3360 IF LZ=1 THEN GO TO 1938
ia7@ IF L7=2 THEN GO TO 196S
idaa IF LZ=3 THEN GO TO 138§
igod LET X=x-1

i08@ IF LIX,Y)<>46 THEN GO TO 1¢
o

104@ LET LZD=1: GO TO 199@

igD@d LET LZ=LZ31

123@ LET X=X232

ig4e IF Li%x,¥) <>46 THEN GO TO 18

|
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(' lTaliviisl=TTsT)s Felle}
PRANLSODIBY D
=oQrrr
g 1

PORIRY PO P PO D bk o e b () e ot e 2
ek TepQegLeSsen
] zaaagaao;soaasnmsmem L1
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W Mg Joea
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MeHC CHOH HDM

B i)

Dro~JMoears -

F
RETLU
F

Ao e DTN =4 x;
WD R I

g '

(TR KT KD

$peNeDw

W
W MNeZOWHS -
n a9

RETURN
@ IF Li(X,Y)=468 THEN LET LR=1:
URN

ﬂ%

NeZQ

pIe 59 9

;0 W T A
7]

ETURN
IF L(X,Y) =468 THEN LET LR=1:
PRINT AT 16,14, "YOU WON": G

TO Skad

AN
598 LGN
WY DUNER
ne® ~JASeS

: ET :
=@7@ LET LX=0: LET LY=@: LET XX-=
2: LET LR= J
S@a8d FOR X=1 TO 3: FOR Y=1 TO 3

e ———— e e

ZD=2: GO TO 1598 :
Z=LZ+1 -
=%-1: LET ¥=vY-1

X,Y)<¢>»46 THEN GO TO 1%

ZD=3: GO TO 1490 !

1

=v+2: LET LZD=4 !
suUB 1520 .
URN ;
LZD=1 THEN GO SUB 2058

LZD=2 THEN LET X=X3+1 j
LZD=2 THEN GO SUB 2888 |
LZD=4 THEN LET ¥Y=v+1

sSUR 1520: RETURN

LB=2 OR LC=2 THEN GO SUE

LB=3 THEN GO SUB 230@
OR LC=2 THEN GO 3UB
THEN GO TO 24020

2 OR LC=2' AND (Y¥=1
+3: RETURHN

L

cC<Fr ~xrr
N
n
r
N
+

HE
m MOMNWN
r ~Cr rc
- X Xrnm mDw
nZ
wn

Y

nmZn

ol

mmm
—
x
b
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1

HEN GO TO 21S5@

1=486 THEN LET LY¥-=LY
TURN

IF LB=2 OR LC=2 THEN LET X=
RETURN

IF (LEB=2 OR LC=2) AND LY=1
LET ¥=Y+3: RETURN

LET v=v-1

IF ¥Y=3 THEN GO TO 2208 .
1 héx,va=4a THEN LET LY¥Y=LY
IF LR=2 OR LC=2 THEN LET Y=
RETURN

IF LR=1 THEN LET X=X+4: RET

LET X=xX-1
IF X=2 THEN LET X=X+4: RETU

IF LiX,¥)<>46 THEN LET X=X+

b anl]

s

IF LR=1 THEN LET Y=Y+4: RET

LET ¥=vy-1
IF ¥Y=3 THEN LET Y=Y+4: RETU

IF L(X,Y)<>46 THEN LET Y=Y+

4244
PRINT AT 16.,14;" I WON ": G
4040
PRINT AT 18,14; "AGAIN? (YN
INPUT

Y
IF NOT $$=“Y“ THEN GO TO 4@

IF Y$="Y" THEN RUN
PRINT AT 21,14;"0K BYE"™: GO

REM 33 INITIALISE =3
POKE 23609, 100
DIH L(16,16)

|
0
b
Z
"
[y
o
Ok
]

LET HITS=@: LET HATS=0
LET LBR=@: LET LC=@: LET LD=
LZ=@: LET LRA=G: LET LZD=@
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LB

Eaga LET L(X,Y)=106:
S100 FOR X=4 TO 13:

FOR ¥=4 TO 1

=
8110 LET L (X,Y) =46 :
S120 FOR X=14 TO 16-

MEXT Y: HE-=«
FOR ¥Y=14 T.

18

1002 LET LIX,Y) =1@@: NEXT ¥.: NE>

lode REVTY ser e somRD 51
* ¥ RRC 3x

531@ FOR A=@d TO 9

5320 PRINT INK 159' PAPER E :I:NL

_E\llulllllllltl 3 F'IE?IPI:F{ ?. ! =

HPER 5: IIOIII-"-I.; IH 1; :‘H)—;

E PR

E33@ NEXT A

5340 PRINT INK 1;" ABCDEFGHIJ =

BCDEFGHIJU

5360 FOR A=B TO O

sasa PRINT INK 1; iR pngzn &, INF
537B PLOT B;E GD SUER =Xaga

388 PLOT 8 GO SUS =

S39@ PLOT 164 a6 GO SUR S3es: &

5395 DRAU INK 2;79,2: DRAW INK =

8,72 DRAL_INK 2;.79,8: DRAW TN

k3 -79: RETURN

S4pb° REN ## HIDE SHIPS 33

E&%BTEET AB=6: GO SUR SE&ad: =np

=

5420 LET M(N,VW) =CODE "B"

Ei3@ GO SUB é54n NEXT P

£440 FOR E=1 2

S450 LET AB=7: Cch sus sSeea: GO =
: IF ﬂ;é EHEN GO TO =458

SE@@ LET AB=8: GO SUR X&@d: GO =
: IF A=l THEN GO TO XSaa

SS10 FOR P=1 TO 2

S520 LET M (N u:-cnoz “p

530 GO SUB 564 NEXT P: NEXT E

E60@ LET A=0: LET AA=INT (RNDz22)
S81@ IF AA=0 THEN LET N=INT (RND
FAB) +1: iRND 1) 41
S620 IF ARA=1 THEN LET N=INT (RND
(RND*RBR) 31

5642 IF AAR=0 THEN LET N=N:+1
5650 IF RA=1 THEN LET W=W+i

5672 IF RA=0 THEN IF HIN,U) ¢>143
OR HIN+1,W) 21483 DR MHiNI2, W) ¢>1
43 THEN LET A=1

688 IF PARA=1 THEN IF MIiN,W) {3143
OR MiN,W+1) ¢>140 OR MIN,W+2) ¢>1
43 THEN LET A=1

B72@ IF RA=2 THEN IF HMI(N Wil {>»145
OR MIN+1,U) <>142 THEN LET A=l
S7i@d IF HR 1 THEN IF M(N,W) ¢»14>=
OR MIN,W+1) ¢>143 THEN LET A=1
5720 RETURN

%000 FOR Y=1 TO 7: BORDER ¥Y: FOE
N=1 ToO : EEEP - QA ,N+Y

4:
E-:I.BEIlPRIHT PAPER N, iNK N+2; AT
Eiia EHT P R NK N+2; AT
3,5:"B B . BB :

813@° PRINT PAPER N; INK

Ggég PM‘I‘ H

p PAZER N, NK N+2;AT
sz%g;gnr i BonBer N 2; AT
6158’ PR ; _PAPER N; ;AT
51é§f9n ) N+2; AT

'

N+2,; AT

ZX COMPUTING APRIL/MAY 1983

NEXT ¥: NEXx

m

Dn oo

THEN

R
36 PAUSE 60: GO SUR 6400
4@ PAUSE 4E4: GO SUB 6410
S@ PRINT ; PAPER 3; INK 6; FLA
% ST “sET

PRESS

@;RT 16.,8,"° uP
SQUARE BY INPUTTING ONE

ATTLESHIP (4 SQUARES) TWwO CR

SERS (2 qDSJIHND THREE DESTROY

(2 %951
GO SUR s408

=82 PQPER 1, INK 7;AT 1
@, " HHEN IT IS YOUR GO (TOP LE
3 INPUT YOUR GUESS

ON THE SPECTRUMS GO (TOP R
IGHT ! INPUT -M-IF MISS;, -H-IF HIT: I
F_HIT YOU WILL BE ASKED WHICH =

HIP T
GO SUB 6402

292 PRAUSE &0
EGEB PRUSE 4E4: GO SUB 641@: RET

MAARDMC LA InIIA  hCh
L

~ DN D@D I

. FLR3H 1,AT 21.8,"FF
" RETURN

£41@ PRINT FLASH @;:AT 21.,8;"
"+ RETURN
REM 3% “ET UP 3R> SaURARE =
LET Xg="BATTLESHIP (41"
DF=6: LET J=66

GO sSuB E?BB
"CRUISER (3)°

LET DF=7: LET J=67- LET X=
GO SUB E”Bﬁ GO SupR E?ﬁi‘-
LET X%=' DESTRDYER (2)"

LET DF=8: LET J=68: LET X==2
GO SuUuB 6708: GO SUB B700:
E 670@: RETURN

pHINT RAT 14 17. i AT

AT 15 s
;AT 17,18;" Ak 10; "

@ RETURMN

@ IF BR=1 THEN LET C=C+1
@ IF BR=2 THEN LET D=D+1
@ RETURN
a
"

r
m
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XX
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nu#ul

Lol Lol
r
51

g o L L L B D 0 DR B
s ln BN Ee 1) P T T
ra

b

AChCumeh i chmchcnhichich
mGCGGBQ

~
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< T him
~JOip
PANL QL

PRINT AT 14,17; INK 3; "INPU
é 5;"1 FOR Ns8"; AT 16,18

IF BR<1 OR BR>2 T

(= INPUT BR:
i g TO 6710

AT

F

ec

@ IF BR=1THEN LET DD=DF: LET
g_IF BR=2 THEN LET DD=S: LFT
@ PRINT AT 14,17; INK 4,; "ENTE
“iAT 15,185; "STARTING ", AT 16,1S
gggﬁns AT A7,18; "FOR";AT 1
2 INPUT R$: IF LEN A$<>2 THEN
LET B$=A%$(1): LET C=VAL A%

TD 6750
LET D=CODE Bs$-6&6
IF C«<@ OR C:»DD THEN GO TO &
IF D<2 OR D>DE THEN GO TO &
GO sSuB &&00
FOR F=1 TO X
PRINT AT C+11,D+1;

GO SUBR 663@&: NEXT F:

-
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IS your Spectrum
holding back?

Unlock all the secrets of your Spectrum with the
most complete Spectrum Software Library available.

Written by the sharpest minds in micro technology today, this comprehensive library of
\ software will allow you to maximise the entire range of your Spectrum's impressive

capabilities. If you demand the best from your Spectrum, cut out and mail the coupon

today, because once you've unlocked all the secrets of your Spectrum - there'll be no

- - \ holding you back.
o w“ \[ﬂ}ﬂfﬁﬁﬂ}rm Complete Spectrum ROM Disassembly

This is the book for the serious programmer who wants to getright to the heart of the
\ Spectrum system; its 16K ROM control program.
\ Written by Dr. lan Logan and Dr. Frank O'Hara, each ROM routine is completely

* disassembled and its function clearly explained. Great care is also taken to ensure
. the reader understands how all the routines within the ROM interact with each other.
\ The book also explains every aspect of the Spectrum’s software operation in detail
\ and makes all functions and entry points available for use in your own programs and
b, /\ routines. £9.9
; m&mmum Hardware Manual

An essential aid for every Spectrum user, giving an easy to
follow explanation of how this sophisticated micro computer
really works, written by Adrian Dickens.

Backed up with a complete rundown on each component’s
function and full circuit diagrams, the book reveals many
features of the Spectrum system not mentioned in the Sinclair
Manual.

The book also includes practical hardware projects and tips
enabling you totake full advantage of the system’s hardware

cirum trum Machine Language Far
grams and games e Absolute Beginner

5 im Ewvmrything the irsl lime uses negds
1o kAow about Spectrum Maching
language £6.95

A complate averyiaw of
sotiware system ih BASIC
and maching language programming
£7.95

] Orders to: 131 Trafalgar Road, Correspondendce to- Glebe Cottage, Trade enguiries W
= MELBOURNE HOUSE PUBLISHERS Greenwich, London ?E-m Station Road. Cheddington, welcome. .
- m"“smnd e your fret Ctalogue et Vic 20 Lelghton Buzzard, BEDS LUT THA s
ase send me: Ing £6.95
B Books maching Laniuage Made simpie mm"m“ Computing 48K SPECTRUM | ]
B SPECTRUM for the Zx80 & 281 £8,95 Penetrator £695 W
B  Understanding Your Spectrum £7.95 Mot Only 30 Programs £495 16K SPECTRUM The Hobbit £1495 o
spectrum Machine Language Understanding Your Owver The SpectrumMo.1  £595 STANDARD VIC 20 B
B cor The Absolute Beginner £6.95 IN81ROM £8.55 Over TheSpectrumiNo. 2 £5.95 VICInnovative Cassette1 £5.95
| | Over The Spectrum £6.95 Egﬂ;ﬂeteslncrzlr Basic oy Ev:fr;l::?g:f“ﬂ:;:cmi £5.95 VICInnovative Cassette2 £595 W
a o : 4 VIC Innov tte3 £595
! W O ThecompleteSpectrumfOM g | BasicCoursecassettes  £250  MachineLanguageBook £595 yiccames T £5.95 :
B ) spectrumHarawareManual  £5.95 CompietaSinclalr IX81 fom . DRAGON 52 The Wizard & The Princess  £5.95
B ppAGON DHassembly : TIEnter The Dragon L)
! . Ing and Outs of the ZX81 £59% Super Cassette A £5.95 Allpricesinclude VAT where applicable g
Enter The Dragon £5.95 [IEnter The Dragon : =
B 4 Meibourne House cassette software is unconditionally guaranteed Super Cassette £5 95 : =
u against maifunction. Access orders can be telephoned through on our 24-hour Please add BOp for post and pack £ BC'_
B ansatonei01) 8587397 E AL & [ ]
B ienclose my cheque/money order for £ S = | |
' B Please debit my Accesscard Mo - — 3 e SEes = Expiry date 5 | ]
i : signature S - Hame PN - = :
! g AMddress EC—— N S S e e e
e = = s Postcode
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESESEEEEESEEEEEEEEEEEN —=
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ZX81/SPECTRUM DOMESTIC

with this

splendid program

written by
Neil Streeter
of Hastings.

fost s S e i =]

This program for the 16K ZX81
dlows the handling of stock
control files.

Each file set up will deal with
up to 100 stock iterns and will
tell you which items require re-
ordering. The program itself is
menu driven and offers nine
main options: you may enter or
delete stock; enter the amount
re-ordered; delete files or enter
new items; save the file; or print
out a list of all stock items and
suppliers via the printer,

The subroutine for each op-
tion appears starting at line
number 1000 multiplied by the
option number. These are called
inline 390 by GOTO 1000 % 1,
where | is the option chosen.

The option to save a file
under a file name allows the
facility to run several files,
where each file contains stock

of a certain kind. For example,
one file could deal with food
stock, another with sundries,
and a further file could deal with
stock for the office. In this way,
it would be possible to have as
many stock items as you wish
on file. A further program could
then be written, by the more en-
thusiastic of you, to index the
files and what they contain.

As a last note, the product
reference code should be unique
to each item and should not be a

Stock control

Keep efficient control
of your stock

sub-code of another item. For
example, if you enter a code,
food, and there already exists a
code of this name, the computer
will return the first found.
Howewver, the entry of the new
items routine will tell you if a

code already exists, so this
should not cause any problem.

Spectrum
conversion

The program is fairly straightfor

ward and the listing self ex-
planatory, and can be converted
to run on the ZX Spectrum with
minimal alterations.

First, alter the number in line
100 to 50 for the 16K Spec
trumand 250 for the 48K Spec-
trum. Then, delete all the lines
with FAST or SLOW in them.
Finally, you may wish to change
all the upper case messages to
lower case, but this is not ab-
solutely necessary.

1@ sSAUE "sSTOCE"
a@ LET

ENCE CODE."

1080 LET NO=100

Zs="ENTER PRODUCT REFER

110 DIM A% (NO,.32)

112 DIM S$ (NG, 32

115 DIM A{1GG ., 4)

288 sSLOuW

218 PRINT THRE 2 "STOCHK CONTROL.
".RTHE g.; = e L1

228 PRINT "OFPFTIONS: -

230 PRINT

240 PRINT TRE 2;"1. ENTER NEW S
TOCK ITEM.™

258 PRINT TAB 2;"Z. FRINT ITEM
DSEEIIEE-."

i RINT TRAE 2;"3. DELETE

: R T TREB 2; 4.

S . ENTER REMOU
288 PRINT TRE 2;"S. ENTEBR B
aN ORDER. ™ =R
288 PRINT TRE 2; "6. ENTER’ STOCK
RECEIVED .

3@@ PRINT TAE 2;"7. PRINT M5
TQ RE-ORDER." EES
:-'%l.‘:g PRINT TRBE 2;"8. SAUVE STOCHK

315 PRINT TARAB 2;

EF. COPES™;TRB

PRINT

iIF Of<¢™1™
Q

GOTO
CcLS
FRINT Z&
INPUT B4%
FAST

"9. PRINT ALL H

S: "AND SUPFPLIERS.
s« "CHOGEE OPTIOH

t1-2

PRINT TRE 9; ' me—

IF IMNKEY&$<>""
IF TITMHREY $=""

LET O%=INKEY %
OR G&:"5"

LET I=URL o%
180661

THEN GOTO 540
THEN GOTOD S50

THEMN GO

FOR I=1 TO NO

>

h.‘

X COMPUTING APRIL/MAY 1983

65




NS e e

1d4@d IF A$(I,

TO LEN Es$) =E THEN
SO0TO 1080 *

1350 IF A$(I,1 To 4)=" HEN
3atn" 1Ln2 O 43 THE

LOnsS SLOW

L2T@ ERINT MO MEMORY LEFT.:

1875 FRINT "PFIESS ANY KEY TO F

ETURN_TO_MEN

1976 IF INKEVE<:>"" THEN GOTO 107

z

1277 IF_TNKEY$="" THEN GOTO 1077

178 CLS

i379 50TO 210

La5@ SLOL

1288 PRINT .. "STOCK ITEM ALLRERD

v EXISTS.:

1959 GOTO 1875

1109 SLau

1102 PRINT "EN ".B$

1118 LET A%(I) =E%

1128 PRINT ., "ENTER AMOUNT IN $T

1138 INPUT A(I,1

1148 IF A(I,1) %@ THEN GOTO 1130

1158 PRT " “"aRET, 1}

1158 PRINT .. ENTER AMODUNT ON OR

117@ INPUT RI(I,2)

1188 IF A(I,3) <@ THEN GOTO 117@

“"SRA(Y.,2)
+ + '"ENTER RE-ORDER LEU

1218 INPUT ARII,53)
iz28 IF RLI,3) \.Q 1Z21@
1230 PRIHT i ] AL T,
1242 FPRINT .2 ENTER &E -ORDER SUE
NT ITY

2S® INPUT A(I.A4
1EEB IF Fl(I 4) 4

THEM _ GDTf'

B_EHEN GOTO 1250

1288 PRINT ENI . SuP
a R UpPpP
TAILS . "™ F E LIEFI'.S DE

1298 INPUT S&(I)

13900 IF S$<(I, TO 41=" "

Z0TO 1290 THEN
131@ PRINT S&(I)

i3aad PRINT .."ANY FURTHER NEW IT

SHE (Y OR Mi7

1330 IF INKEY&$<>"*" THEN SOTO 133
134@ IF INKEYS$="" THEN GOTG 1340
1350 LET Y&=INKEYS

1388 IF ¥g="¥" OR Y&="N" THEN CL
i38d IF Yé="v" THEN GOTO 1000
137@ IF Y&="N" THEN GOTO 200
136686 GOTO 1530

>30@ CLS

2310 PRINT %

2229 INPUT

29383 IF Bg="" THEN GOTO 2228
2035 FAST

Z@4® FOR I=1 TGO NO

2058 IF A$(I. TO LEN E$) =B% THEN
S0TO 2086

S@Ea NEXT I

ZQES SLOW

207@ PRINT ., PRODUCT DOES NOT E
<IST ON FILE.,®

2@75 GOTO 187S

2238 CLS

20885 5L0W

2@9a PRINT "PRODUCT DETAILS: -
2100 PRINT ..AS(I)

%l}?_P?IHT . . "PHYSICAL STOCK

CakRLUL . 1 2

gl%ﬁ PRINT "@QUANTITY ON ORDER:*“
= 1 2)

2138 BPRINT "TOTAL STOCK Lo
BLT:iY+Ritl.D)

g%;BG?RINT "RE -ORDER LEVEL .%o
= &

E}?B‘?RINT “RE-ORDER QUANTITY:™;

r
2164 P “SUPPLIER: —

|..|

)

183 PRINT ,,"PRESS ““C"" FOR CO
=%, AMY aTHER REY FOR MENU, ™
219@ IF INKEY$%<:>"" THEN GOTO 21%

(%3]

==@@ IF INRKREY%="" THEN GOTO 2286

2218 IF INRKEY$="C" THEN COPY
2228 CLS

22380 GOTOD Z006

3004 CLS

IWIG PRINT 7%

3IP2@ IMPUT B%

IP2S FAST

32308 FOR I=1 TO NO

048 IF A$(I, TO LEN B%) =B% THEN
SO0TO S070

2858 NEXT I

IASS SLOW

FAEQ GOTO 2070

3A70 SLOW

3388 PRINT . ,"PRESS ““p““ TGO

SYE, ANY OTHER KEY TO RETURN Tﬂ
THE HEMO." ]
2A81 IF IHKEY$<:"" THEN COTO 38
332 IF INKEY$="" THEN GOTD 388Z
3283 IF INKEY$="D" THEN GOTO 505

%

2084 CLS

3@8Es GOTO Zaa

@88 FAOsST

@83 FOR J=T+1 TO MO

SSe@ LET REILJ-1! =A% iJ)

219@ LET S5 (J-131 ==& (J3

1 FOR =21 TO 4

S12@ LET Aid-1.Kl=R(Jd.K)

S13@ NEXT K

214@ MEXT .

1S5S0 MNEXT K

3160 PRINT ,,"PRODUCT DELETED."

F165 ESLOL)

3170 GOTO 1875

i908 CLS

4+A1® FPRINT ZI%

4920 INFUT EB&

4838 IF Cs="" THEN GOTO 4850

4385 FAST

4@4@d FOR I=1 TO NO

450 IF A$I1LI, TO LEN B%1=E% THEN
. GOTO 40408

1360 NEXT I

4@BS SLOW

170 GOTO =2070

41294 SLQW

4991 FRINT ,.EB%

4%3% E?INT “TOTAL STOCH=",i/iT,1}
+A (I, 2)

39S PRINT ,. ENTER RHDUN’T REHMOV

EC FROM STOCK.®

412® INPUT A

411® IF A:® THEN GOTD 4100

4111 IF G(I.1) -A@ THEN PRINT ,,
NSNS THAT OQUANTITY OF
STOCK IS5 NDT YET AVAILABLE."

+1l2 IF A:AR(I,1)y AND ALT,.Z)Y :»® TH

SN PRINT | L "ALDATITING DELIVERY o

4113 IF &i{TI.1) +A(I.3) <t THEN PRI

NT L, "ORDER ";ABS {(R{I,1) +81L,3!
-AY ;" QF: ="

4114 PRINT . ,A%(I)

4119 IF A(I,.1)-A«@ THEN GOTO 414

.‘:_"

4120 LET A( 11 --FH.I 1) -F&

130 PRINMNT *

4148 PRINT 'F!N"t' FURTHER STOGCH
SEMOUE Y - NJ

215@ IF INKEY&<:"" THEN GOTO 415
418@ IF INKEY $%="" THEN GOTO 4168
4170 IF INEEY $="v" THEM GOGTO 488
ﬂ

4178 CLS

11830 COTO 200

=39@ CLS
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E

e o R
oooar

(]

THEN GOTO Soo

338 IF Ef=" THERNR GOTD S250
=848 FARST
585@ FOR I=1 TO NO -
S8E@ IF A$(I, TO LEN E$:=E¢ THEN
_Z0TD S100
2078 NEXT I
089 SLOu
s2s@ GOTO Ze7
S1d@ SLOou
clla ERIMNT L.
:‘-556 PRINT . ."ENTER AMOUNT 0OM 05
S13@ INPUT A
3140 IF A:@ THEN GOTOD 5150
5156 PRINT BB “. A
3160 LET RA(I,.2)=A(I,2) +A
5178 PRINT , . "“ANY MORE STGCH ]
ORDER _ (¥ -N) 29
3180 IF INKEY&$<¢:"" THEN GOTO EilE
5198 IF IMKEY®="" THEN GOTD Sioa
S2A2 IF IMNREY$=y"
=2i@ CLS3

22288 GOTO =00

3802@ CLS

G218 PRINT =4

S22a IMPUT E¢

5838 IF B&="" THEN GOTO &858
E24@ FAST

3058 FOR I=1 TO NO

5888 IF A$(I., TO LEN E$) =B¢ THEMN
ZO0TO 6104

5072 NEXT I

5858 SLoL

5090 GOTO 2676

5182 FRINT ,.B%

f:'léia PRINT . ,"ENTER AMOUNT RECETI

JED .

81208 INPUT A

213@ LET A(I.1)=A(I.1} +A

8148 LET A(I.Zi=A(T.,Z) -A~

S1%@ IF R(I.2) <@ THEN LET AiT.D
=5

cléd PRINT P9 A

2178 PRINT ., GNY FURTHER STOCH
RECEIVED (v . N3 ™

5180 IF IMKEV$<:"" THEN GOTO &1i8
]

3198 IF INKEY$="" THEN GOTO 51950
52838 IF INKEY&="v¥" THEN GOTO &00
210

220 =Jolel

S LBPRINT "PRODUCTS REGUISING
RE-ORDER ING . '
TR T S

7015 LET A=0
7628 FOR T=1 TO NO

FBIG IF AS(I, TO &) => . THE
N GOTO ?53@

7240 TIF RIT.1) +R(I, A RBLT, 5%

THE
N GOTO 7E26e
7845 LET A=1
7AS0 LPRINT :
7068 LPRINT "PRODUCT: -
7870 LPRINT A$(I)
fA8@ LPRINT “SUPPLIER: -
?09@ LPRINT S&(I)
71828 | PRINT “RE-ORDER &TY. - AT

g
7110 LPRINT o

7885 IF A=a THEN LPRINT “NONE.®"
7528 GOTO 200

CLs
S3LID DRINT TAR & “CERUVE

£ ETOCK., FIL
L e T
TeRES—

3828 PRINT ., ,"ENTER FILE HAME ,
2230 INFUT B
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Z2489 IF Bg="" THEE GOTO 5036
5845 PRINT "E ".GBs%
. . "START TAPE REORDER

RAND PRESS ANYKEY TO SAUE FILE."
2378 IF INKEY$<>"" THEN GOTOD 887

THEN GOTO 8@s80

A
3@3@ IF INKEY&=""
3932 SAVE B

“"FILE “.B%

x
o

UPFLIERS LIS

L. GG
LINN i
pal

02 AHHHHHUD
e
._f
M :h

CODE."

NT

GQOOZT I rraqm
=AM DODDDN

arrmuonnm

(i}
[
=

O £3 =" “ THE

=L h CONTROL .
TR . A
CPTIONS: -

ENTER MEU STOCK ITEM.
PRINT ITEM DETRAILS.
DELETE OLD STOCK ITENM.
ENTER REMOUED STOCK.
ENTER STOCK ON ORDER.
ENTER STOCK RECEINVED .
FRINT ITEMS TO RE-OROER.
SAYE STOCK FILE.

PRINT ALL REF. CODES
AND SUPPL IERS.

CHOOSE QPTION (1-9).
fameselbe L BSES S

CHTER FRODUCT REFEREMCE capE .
Bl FooDoSTOCK OR3eR

W =S M G =

ENTER AMOQUNT IN STOCK.

M| 23
ENTER AMOUNT ON ORDER.
@ 3

ZHTER RE-QROER QUAMTITY.
£
CHTER SUPPLIERS DETARILS.
S5. BRARTOMN. LTLCD.
Sy FURTHER MEW ITEMS (v OR M} 7

~RODUCT DETAILS: -
FOOD/STOCHK CoZ0D

PHYSICRAL STOCK H
FUBNTITY oM ORDER:
TOTAL STOCK :
E-ORCER LEUEL 5
E-ORDER GUANTITY:

ol
(DR
el Iele]

5. BARTON. LTD.

PRESS “C“ FOR COPY, ANY OTHER
KREY FOR MENY.

SRODUCTS REQUIRING RE -gRP ING
Example outputs from the program,
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Sumlan 10 bt e o THOArtof
oo s e vious) introduces the RAM, the Proqramn““g The
ROM, the MPU and with clear 16K ZX81
examples describes therelation- — SN Gee and
P t - k c - t k l Ship between them. Subse- Mjones
a r'C aln a es a ong| quent chapters take task with

hard look at the latest
publications for your ZX

library.

Introducing
Spectrum Machine
Code .

— lan Sinclair

If you have only recently un-
packed your Spectrum then take
heed; enjoy what you are doing
and the power a command of
BASIC gives you, and for a while
steer clear of machine code. On
the other hand, if you are already
familiar with Spectrum BASIC
and are seeking to increase the
power and speed of your
machine by programming
directly in machine code then
‘Introducing Spectrum Machine

Code’ by lan Sinclair is a handy

companion to have.

The 135 pages and seven
appendices set out togive anex-
tensive, if not always detailed,
introduction to machine code
and the operations and func
tions of the bits that lie below
the keyboard. The book will not,
and does not attempt to, turn
the reader into a competant
machine code programmer, but
that is not a shortcoming, it is
designed to introduce machine
code to beginners (such is the
nature and extent of the subject
that no one book is sufficient to
offer complete knowledge).

binary and hexadecimal nota-
tion, introduce assembly
language and examine the use of
registers. Each section is fully
highlighted by worked examples
that require and assume minimal
previous knowledge. Finally,
through the introduction of flow
diagrams, simple machine code
routines are developed.

Throughout, the book is,
where possible, jargon free, the
text is always conscious that it
is aimed at newcomers and its
strengthis that it never attempts
to go too far into this confusing
subject too soon. However,
where it is deficient is in the
number of final machine code
program examples that are in-
cluded; but since a number of
recommendations for further
reading are made this is not such
a great problem.

Whether it is your intention to
become a master of machine
code or simply to make some
sense of more advanced BASIC
programs, if you are well ac-
gquanted with BASIC then this
book will make your understan-
ding of the Spectrum, and most
other micros, far deeper.

Published by Granada
Fublishing, Introducing Spec-
trum Machine Code is written by
fan Sinclair and costs £7.95,
ISBN O 246 120827

Adding memory to a computer
adds to the power and potential
of the computer. Efficient use of
the new potential often requires
more advanced approaches to
programming. M James and SM
Gee, authors of "The Art Of Pro-
gramming the 1K ZX81', have
written a follow-on book, not
surprisingly called ‘The Art Of
Programming The 18K ZX81",
which looks at the enlarged
scope of the '81 with a RAM
pack and at programming
techniques beyond those re-
quired for the unexpanded
machine.

Although the ZXB1 has
many functions available, its
capability is greatly hampered
by its lack of memory. Similarly,
if your only user experience has
been with a 1K machine, your
own programming ability may
be equally restricted. The
authors have attempted to in- |
crease the reader’s skill in pro-
gramming now that the extra §
memory has provided the oppor- |
tunity, a task which | think they §
have successfully met in this |
pocket-sized edition. !
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Chapter one is an unnec-
essary justification for writing
the book and a wishy washy
commentary on the printer and
RAM pack. Chapter two looks at
what extra memory the RAM
pack gives, what is stored
where and how to manipulate
these memory locations for bet-
tereffect, Three utility programs
Memory Use, Variable Use and
Line Remember are included in
the following chapter to provide
the necessary knowledge and
assistance in putting larger pro-
grams together and subse-
quently into operation. In the
fourth chapter, there is an in-
terlude from the more serious
applications providing four good
quality games programs. 'Depth
Charge” a missile and target
game exemplifies practical
methods for moving graphics
characters around the screen.
The others draw to notice
techniques like screen PEEKing
and POKEing, scrolling and pag-
ed graphics, with simple ex-
planations of where they might
be put to good use. Understan-
ding fancy techniques may be
fine, butitis certainly of little use
unless you know how to incor-
porate them into your own pro-
grams. Thankfully, this wide
ranging little book has taken this
100 into consideration and later
pages deal with designing larger

- programs.

Equally well dealt with is stor-
ing and recalling data from tape
and methods for improving the
range of the printer. Finally, to
whet your appetite further after
putting the RAM pack to good
use, there is a chapter that in-
treduces machine code. The in-
formation about formatting
machine code routines is small
but as a guide to just what is
Capable with machine code on a
ZX81,itis complete.

The Art Of Programming The
16K ZX81 is published by Ber-
nard Babani, written by SM Gee
and M Jones, costs £2.50 and
as & guide to the larger '81 it is
an excellent compliment.

ISBV 0 85934 089 9

The Art Of
Programming The
1K 2X81

— Mike James and
SM Gee

Areview by James
Waish

Finding it difficult to do anything
worthwhile in 1K RAM? Could
this be the answer (well, it is
cheaper than a 16K RAM pack)

—at £1.95 what have you got
1o lose?
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0K, how about starting from
the beginning, ‘The Art of Pro-
gramming the 1K ZX81' is writ-
ten by M James and SM Gee,
and published by Bernard Babani
Ltd. It is a thin volume of about
85 pages with a printer listing on
the front and the preface written
on the back! The first thing you
come to inside the book is an ex-
panded version of what is writ-
ten on the back cover. The con-
tents of the book are split up into
eight chapter headings: Making
the most of your ZX81 (I seem
to have heard that phrase
somewhere before); Random-
ness; Graphics; Moving
graphics; PEEK and POKE: A
Sense of Time; Strings and
Words; and finally, Hints and
tips.

It is basically aimed at the
owners of XZ81s who have
mastered the basic operations
of plugging it in and turning it on,
but have had limited success
with the manual itself. A
frightened yelp from the dog as
he hurriedly ducked to avoid a
hurtling copy of the ZX manual
reminded me of the ideal person
to read the book, (no, not the
dog, he's more into Hi-res
graphics) — my younger brother
who had always been keen to
learn but had found the Sinclair
manual the major stumbling
block. Well, | thought, at least
this book is a little thinner and
less likely to knock the dog un-
concious, so how about giving it
a try. After some long, quiet
evenings and many a mile of
printer paper with 'BMX’ printed

e o
NEXT 1
PRINT

INPUT
LET
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g :
PRINT ZE*TD LEN Aas

LET H=pg
AT 3,0;“GuEss

K:g’

on it, there were a number of in-
teresting observations he came
up with.

Though the book was written
for the complete novice, rather
much was presumed as far as
previous experience was con-
cerned. Though some of the
functions such as RAND were
well explained, some functions
were not looked into in enough
detail, and gave cause for con-
cern when it came to the pro-
grams themselves.

Though the programs were
quite good, they were in some
ways too good and lost the
reader, leaving him with major
doubts. Poor explanations were
given for some of the programs,
which meant that the reader
was often left with the feeling
that they did not, in fact, work!

| was quite amused by one
comment in the first chapter ex-
plaining how the ZX81 is the
successor to Sinclair's first
hand-held computer, the ZX80.
| have heard the Sinclair ZX80
being called many a name, but
never ‘hand-held’!!!

Though the book sets out
quite admirably, it leaves some
gaps, and, in fact, goes too far
too fast. Maybe with a little
more time and twice as many
pages, it could turn out to be a
better book. But time is
something that we do have, as
already they have lost much of
their market in Britain with the
introduction of the Spectrum.

All things considered if
money is short and the manual is
used in conjunction with this
book, then it would make a quite
reasonable combination. JW

The Art Of Programming The 1K
ZX81, published by Bernard
Babari, is written by M James
and SM Gee and is priced at
£1.95.

ISBN O 85934 084 8

The Spectrum
Companion
— Bob Maunder

'The ZX Spectrum Companion’
by Bob Maunder is in design
similar to many other games
books published for the
Spectrum. Many attempt to
offer both exciting and
educational games that make
full use of the Spectrum’s
capabilities and at the same time
aim to teach by a proliferation of
methods the art of program
writing. Boasts that are fulfilled
to wvarying degrees! With Mr
Maunder’s background as an
educationalist, it is natural that
his book should lean more to
instruction.

The book begins by laying
down a ‘good programming
practice’ for designing Spect-
rum games that takes the reader
step by step from conceiving or
translating an idea to a final
listing. To a beginner, any
lessons on program writing by a
senior lecturer in Computer
Science has got to be worthy of
notice. Has he been able to
translate his undoubted
knowledge effectively to print?
Bob Maunder and | both feel
that he has. From his early
enquiries about what the
qualities of a good game are to
methods for translating the final
ideas into BASIC, the
description at each methodical
stage is detailed and clear.
Crystalising the idea — how the
game will start, what the play is
axpected to do, what will the
screen look like; stepwise
refinement of the program
method and writing the basic
program are planned at each
stage before approaching the
computer — better for getting
rid of bugs than D.D.T. Not then
too great a surprise to discover
that each of the 2 1 programs are
well structured, mindful of
memory and an example to all of
us of the way programs ought to
be written.

To be found with each of the
programs is an account of its
purpose, an entry of the method
used to create it and notes of
explanation; indeed each
includes an example of the’
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guideline laid down at the
beginning of the book.

Where unfortunately the pro-
grams have not followed the ex-
ample of the guidelines has been
in observing the qualities of a
good game. | found few of the
programs in the book to be par-
ticularly good ones. Seven
categories of games are to be
found, number games, word
games, board, simulation, dice,
card and grid games. None of
these, with perhaps the excep-
tion of the simulation games,
seemed to make much of the
scope that the graphics on board
the Spectrum provide. While
both the sound and graphics
were used in nearly all of the
games, their effect or applica-
tion was not terribly impressive
and certainly not utilised to their
full. The screen images and
sounds produced appeared to
me to be more of an after-
thought used because it was ex-
pected, and not integral to the
programs themselves.

The essence of many of the
games seemed to be number
manipulation, like the type
which were available on
previous generation computers,
before the development of user
graphics. ‘Money Match' is one
of this type, based on the
American casino game Keno, it
requires the player to guess
eight numbers from a series of

20, randomly selected between
one and 80. The player is given
£20 pounds and has to bet this
on his choice. The game con-
tinues until the player runs out of
money or dies of boredom. In
fairness ‘Sink the Ship’, ‘Simon’
and ‘Dead Ducks’ are worthy of
mention. Of the others, the best
were those games which had
been adapted from favourites
such as 'Blackjack’, 'Solitaire’
and ‘'Concentration’; unfor-
tunately they have gained
nothing in their translation to
computer, and frankly | would
rather play the originals
anytime.

As a teaching manual on how to
write games programs, The
Spectrum Games Companion is
published by Linsac, written by
Bob Maunder and costs £5.95.
ISBN O 907211 02 X

The Spectrum
Book Of Games

— M James, SM Gee
and K Ewbank

‘The Spectrum Book Of
Games’, a clearly printed well
labelled compendium of game
programs by three authors, M
James, SM Gee and Kay
Ewbank, is a witness to the un-

fortunate truth that good com-
puter programmers were not
necessarily good inventors of
games. Why else with so many
game programs produced
should ‘Invaders’, ‘Asteroids’
and their variants still be as
popular?

Each of the 21 programs are
well written and while lengthy
are still within the range of the
16K Spectrum. Each too has
been dumped from PRINT to en-
sure no listing errors, and by
substituting for the ZX printer a
clearly legible printout has been
attained.

Accompanying texts include
a structure of the subroutines
used, typing tips, each of which
remind the user to look out for
the same things and equally
worthless suggestions for
future developments. ‘Save the
Whale', for example, a program
running to four pages in length
might be altered by "'adding a
waterspout to the whale that
was printed at every other
move'’, personally | preferred to
‘Save the Effort’.

Of the games themselves, |
enjoyed ‘Mighty Missiles’ and
‘Bobsleigh’, both variations on
old favourites, and a new one
called ‘Guideline’, a develop-
ment of the game in which a

e e
BOOK REVIEWS

metal hook is guided along &
wire without allowing them to
come into contact and hence
cause a buzzer to sound. ‘Spec-
trum Invaders’ was repetitive
and tame, with no battlements
to defend or hide behind and no
bonus points on offer. Of the
others, "Mirror Tile', a tile puzzle
with an infinite number of solu-
tions and ‘Captive The Quark'
have been transformed suc
cessfully to Spectrum and were
probably the best,

Throughout, the graphics
were of a good standard and the
sound is used to great effect, no
more so than in ‘Spectrum
Ledger’ — a simulation horse
race that starts with the com-
puter playing the tune Camp-
town Races. Unfortunately, the
game deteriorates somewhat
after this with the player asked
to bet on a race of five horses.
The result is totally random and |
requires no skill. For enterta-
nent value the game, like the
player, is a loser,

The Spectrum Book Of Gamesis
written by Mike Jarmes, S M Gee |
and Kay Ewbank, published by
Granada Publishing, contains
21 programs and costs £5. 95,
ISBN O 246 12047 39



Microchips With
Everything

— Edited by Paul
Sieghart

As the user of a microcomputer,
you are in contact with the latest
technology. Growing side by
side with the microcomputer is
something infinitely larger. Both
owe their existence to the
microchip. Coupled to the
advancements in communica-
tions, the microchip is responsi-
ble for Information Technology
ILT.). I.T. is so significant that
the Government called 1982
the Year of Information
Technology, it prompted en-
quiries and discussions from all
comers of Great Britain. |.T. is so
significant that it will sooner
rather than later affect you. It is
also the subject of a new book
published to question I.T.
'Micro-Chips With Every-
thing' is not a book of detail or in-
struction, rather it is one of
discussion. More accurately of
five discussions that took place
during |.T. year at the invitation
of the Institute of Contemporary
Arts. The subject discussed at
gach of the meetings was I.T.'s
consequences: The Social and
Palitical Implications of Informa-
tion Technology, and in the

manner of true discussion the
views of many sides of society
were represented. Each of the
meetings had specific subjects
to debate: *.T. Doom or Boom',
‘The Third World’, ‘Indepen-
dance or Dependance’, "Work
and/or Leisure?’, ‘Privacy: A
Free or Secret State?’, 'The
Mass Media: Diversity or Stan-
dardization?’; each is given a
chapter of the book. Those of-
fering the views reflect a variety
of interests; Shirley Williams
and Christopher Price, both
M.P.s; Mike Cooley and Clive
Jenkins, both Trade Unionists.
Alsoincluded were Brenda Mad-
dox representing economists
and Dr John Dawson represen-
ting the medical profession.
David Fairbairn and Jonathan
Gershinny from the field of
science and others who were
considered or consider
themselves to be concerned suf-
ficiently to voice their opinion
are also represented. And, as
the books preface rightly points
out, I.T. is the concern of
everyone and not the preserve
of those in power or those at
play with user ports behind dark
doors.

Of course, politicians can be
relied upon to give their political
play, conservationalists can be
expected to cry wolf and scien-

tists to welcome their newfound
baby: but the consequences of
I.T. are so far reaching that the
views of all of the contributors
are worth taking notice of.

Is it as it is claimed to be ‘an
unusually powerful opportunity
to reduce the gap between the
developed . . . and the develop-
ing world’ or will it ‘increase in-
equalities between the First and
Third World Countries?’ Can we
‘use it for welfare to create jobs’
orwillit ‘deny human beings any
form of self expression and
reduce them to an appendage of
the machine?’, In answering the
many questions that continue to

be asked of I.T., the speakers
bring a depth of understanding
beyond most of us, a wealth of
specialist knowledge and a deal
of forethought. Those questions
will remain unanswered well in-
to the future but that is no
reason for not asking them in
the first place. I.T. is likely to,
whatever you do, affect you; it
is worthy of your concern.

Micro-Chips With Everything, is
edited by Paul Sieghart, publish-
ed by Comedia and costs
£3.95.

I1SBN 0 3068890 32 2

ZX Computing Software

Ifyou're tired of typing, why not
give your fingers a rest and let
ASP Software take the strain.

ASP Software now proudly
boast two software packages
selected from within the pages
of ZX Computing.

2X Games 1

Spectrum Breakout — You have
five chances to demolish the
multi-coloured wall.

Defending Your Spectrum —
Defend the Earth from the in-
vading aliens.

Drainpipes — A Spectrum adap-
tation of the classic mechanical
arcade game,

Spectrum Maze — All you have
todois to get out of the maze as
guickly as you can. Sounds
gasy..,

ZXCOMPUTING APRIL/MAY 1983

ZX Utility 1

Spectramon — A Spectrum
maonitor for the 48K Spectrum.
This program will print or display
the contents of ROM or RAM in
numeric, character or assembly
language form. Addresses may
be entered in decimal or hexa-
decimal, and the user may select
the base used for output.

Each tape is tried and tested,
and would be a welcome addi-
tion to your software library,

Both tapes are now available
at £5.99 each inclusive of VAT
and postage and packing. To ob-
tain one of these tapes, simply
fill in the form and return it to the
following address:

ASP Software,
ASP Ltd,
145 Charing Cross Road,
London WC2H OEE.

se send me...........copy(s)
of ZX Games 1.

| am enclosing my (delete as necessary)
’ cheque/postal order/International Money

ping Traumas?

Plea

Please send me........... ccpvtsﬂ

of ZX Utility 1.

Order fOFE.............o............. e
(made payable to ASP Ltd) e
on BANCLAYCARD
Debit my Access/Barclaycard * T
(*delete as necessary)
T T T
B [ | 1 | | i I [

ADDRESS

|
I
|
|
’ NAME (Mr/Ms)
|
|
|

Signature . . .. ... ..., ..

|
|
I
|
Please use BLOCK CAPITALS and include post codes. 1
|
|
|
l
I

s seesne  POSTCADE L sih v

— e — — e —— e e e e ]




Now your Spectrum becomes a word processor with
TASWORD. All the features of the 2XB1 Tasword plus many
extras. Designed to fully utilise the capacity and capabilities of
your 48K Spectrum. More than 6K of machine code, a Basic
program, and a manual, to give you a usable and powerful
package.

Use TASWORD to produce your letters, essays, papers,
records, lists, and for almost any task that requires the written
word.

Whether you have serious applications or simply want to
learn about word processing, TASWORD makes it easy and
enjoyable.

TASWORD TUTOR

“an eloguent demonstration of Tasword's uses”

We send you a manual and a cassette. The cassette contains
TASWORD and TASWORD TUTOR. This teaches you word
processing using TASWORD.

£7.95 fully inclusive mail order price.

MAKE AMAZING SOUND E!
WITH YOUR ZX 81, '
TIMEX Sinclair 1000
or SPECTRUM

THE ZON X
2 £25.95

FFECTS

| pEp & VAT

& Py

FULL instruciions with many examples of how to obtain effects and
the programmes, supplied. Fully guaranteed. British Made.

weelrum, you need the Specirum Exiension Board

PRICE £6.80 inc. VAT.

Access & VISA occepled
Ring 0920 3182 for
Immadiote despaich

Degpt 2 PO, Box B,
H.PAK W =

T2

TASWO R D THE WORD PROCESSOR

“Very good value and great fun to use.”
“Unreservedly recommended. ”
Popular Computing Weekly 19/8/82 - ZX81 Tasward

£1 DEMONSTRATION CASSETTE

See for yourself what TASWORD can do. Send just £1 for a
demonstration cassette. This cassette contains the TASWORD
program (with some facilities inhibited) and a text file which
describes and demonstrates the performance and features of
TASWORD. A voucher is included which gives you 50p off the
price of Tasword.

TASMAN SOFTWARE
17 HARTLEY CRESCENT LEEDS LS62LL

ZX81 TASWORD

Tasword for the ZX81 (16K) is still available at £6-50. No
demonstration cassette available but send 50p (refundable
against your subsequent purchase of ZX81 Tasword) for a
copy of the manual

Frosm Scotiand's Capilal comes guality softwane for 1ha

Destroyers 16 & 48K X

Mew and original arcade game in real Fime, Writ in high
speed machine code with hi=res graphics, full ¢ ur and
sound sflects. Test you kill against LT & ang
varying firepower of the different waove the

Destroyers, High score saved. £ &6-50

Spectrum

X TREK
48K ZX Spectrum

First guality stas rrek game in real time with hi=resg
graphics plus constont on screen disploy of galaxy map
long range scon, and statuas report,

Over twenty comands with full colovr and
sound §Hecrs,

This game pravides a real challenge

for the IX Spectrum gome player

£ 6-50

IMPACT SOFTWARE
7O REDFORD A

EDIMBURGH

DESTROYERS O £4-50
O E6"50
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AMUST FOR
Z§0%1EA§T3NF;I;\F‘¥\&§5E ANYONE INTERESTED

The following cassettes are now available for the 16K ZX81 INHW'NE CWE'

nnmng : i bl s . The finest range of utility programs for ZX Computers.
et Aol s §ime pravides sl the fun of the pub onginal wih Used by professionals. Very useful

: i for beginners
DR.\IUGHTS

MISSFLE aTTACK

EDUCﬁTIUNhL CASSETTES {IBK}

TAPE 1 I:Sunanle fordto 5 ;e-av olds)

t,mullf-“" u'il
u-‘*“” AR

Ta_ple 2 (Suitable 1or 5 1o & year olds) 1
€ et f mat g.n':ui"

5 DNLY

£150

Tape 3 (Suitable for 6 to 7 year olds) ginits and BGI e
i . 30 p2d

,'anaS“r:u.‘? Rradkpd
anile Wi I;‘:‘:- oné casset®

" u_ 115\\?"'0"

"WANTED *  To¢ '--.;.::'

To: EASTERN SOFTWARE, DEPT ZXC, P.O. BOX 169,
HIGHWDRTH swmnou SN6 7ES. '
F “Eastern Software” P & P 40p {or each ordas |
All Four Games Only £4.95 Tick Box D '
All Three Educationa Packages Only £4.95 Tick Box [ |

!—I1em Price PE_
__—_ L ETES ] | NAME _ !
: : ADDRESS . :
Frui ¥ |
| v s BT - T -
e —= | B - =3 sE‘NDCHEuUE o " ont BRA 98
| ._ . Rt [ £2,43 ___d = — — | é‘;l“ig:{&‘ﬂﬁm WB“ -n..'.::..'.?'a"'"l"'d"“;‘ o jzﬁngﬂE{:ni F

(=

Fpactium Saftware available fram: Bular Micen Swsatham, Micrawars Laicastar Educationad suppliers: Grifin & Gasrga

Linsac’'s ZX Companion series has received excellent press
rEVIEWS

1 ONLY
% E.E “Far and away the best” — Your Computer

Thoughtfully written, detailed and illustrated with
meaningful programs ... outstandingly useful”’ EZUG

‘The Spectrum Games Companion’ is the latest addition
to the series and 15 aimed at the games player and
programmer alike. Twenty-one games designed specifically
for the ZX Spectrum are included, with clear instructions on
entry and play. Each program is explained fully with
complete details on how it is designed and written,
Introductory chapters show how to set up and use the
Spectrum and how to create your own games. Later
sections cover number garmes, word games, board games,
simulation games, dice games, card games and grid games.
If you want to enjoy your ZX Spectrum and learn its secrets
at the same time then this is the book for you!

Bob Maunder is co-author of “The ZXB0 Companion’ and author of
The ZX81 Companion’. He s a Senior Lecturer in Computer
Science at Teesside Polytechnic, holds an MSc degree in Computer
Science, and is 3 Member of the British Computer Sociaty,

The Spectrum Games Companion is available from good
book shops, or send £5.95 ta:

LINSAC.( )68 Barker Road, Middlesbrough,
Cleveland TS5 5ES

Postage is free wathin the UK. add £ for Europe or £2 50
outside Furope

ISBN 0 907211 02 X
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Robert Erskine shows you how

SPECTRUM UTILITY

Machine code
colour graphics

to speed up your colour
graphics on the ZX Spectrum.

Although Spectrum BASIC is
fairly fast, there are many occa-
sions when it is not nearly fast
enough; particularly when you
need to print large or multiple im-
ages to the screen.

The most efficient way of
solving this problem is to use
machine code routines to do the
job, for the speed of the Spec-
trum's microprocessor is such
that several graphics, or even
the entire screen, can be printed
in a small fraction of a second.
Although there is a routine in the
ROM which enables you to do
this (using an RST 10 instruc-
tion) the process can be rather
long winded uniess each
character in the graphic follows
the previous one on the screen.
Furthermore, since this routine
draws its graphics symbols from
existing memory, you will
always be confined to using the
standard character set and user
defined graphics.

What would be ideal would
be a program which enables you
to ‘read’ every byte of your most
complex graphic masterpieces
and store them away in RAM for
instant recall to any position on
the screen. The two programsin
this article, Grafcode and Graf-
print, are designed to do exactly
that.

Dynamic duo

Grafprint is a machine code pro-
gram which builds up a graphic
image on the screen, including
attributes, from a data file heldin
memory. It can either be called
from within a BASIC program or
incorporated in a larger machine
code program where it can be
used to greater effect in
generating laser fire or swoop-
ing aliens.

The Demo program illus-
trates Grafprint at work, printing
a large green moon lander at the
top left of the screen. By altering
lines 20 and 30 which hold the
low and high byte values of the
first attribute position on the
screen, you will see that the im-

age can be printed anywhere, in
spite of the peculiar design of
the Sinclair display file.

Line 90 of Demo holds the
machine code data of Grafprint
and line 100 holds the data for
the graphic.

The Grafprint program is
desigred to be loaded from ad-
dress 32300 to address 32411
and therefore RAMtop should be
at 32299 or less. The first eight

You will then be asked to input
each of the displacements bet-
ween the characters. These
refer to attribute file displace-
ments so that one square to the
right = 1, one square below =
32, and so on. You may then sit
back and hum a little tune for a
few seconds whilst Grafcode
translates your handiwork into a
sequential data file which can be
accessed by Grafprint.

bytes are used as temporary
pigeon holes by the main pro-
gram, which starts at 32308.
Although Grafprint can be mov-
ed elsewhere in memory, it con-
tains references to these first
eight bytes and these would
therefore have to be changed.

Grafcode is a BASIC program
which generates data files of
graphics for Grafprint. Touseit,
first create your graphic image
lor text] anywhere on the
screen, preferably from the top
left-hand corner where you can
find the start address easily. The
image may be created in the nor-
mal way, using BASIC colour
commands, user defined
graphics and so on. Then, when
it is ready, activate Grafcode by
entering the command GO TO
9600. On no account RUN the
program or your splendid new
handiwork will disappear
without trace.

What's in store?

You will then be prompted toin-
put the address from which you
want the graphics data to be
stored, the first attribute ad-
dress currently occupied by the
graphic and the number of
character squaresin the graphic.

Having loaded Grafprint and
prepared your data file, the next
step is to load the start address
of the data file into 32302/3
and the attribute address of the
chosen screen location into
32300/1. Obviously in a mov-
ing graphics program, this
would be done in machine code.
To print the graphic to the
screen, simply enter the com-
mand RANDOMIZE USR
32308.

Grafprint works by moving a
pointer around the attributes file
of the Spectrum and loading the
attributes of the current
character into an address,
followed by the corresponding
eight display file bytes for each
character. The data file which it
reads is formatted so that each
character is represented by 10
bytes. The first byte holds the
displacement between the cur-
rent character and the one
before, the second holds the at-
tributes code and the remaining
eight hold the graphic image.
The data for the first character in
a graphic also uses 10 bytes but
instead of starting with a
displacement value, it holds the
total number of charactersin the
graphic.

The program incorporates a
routing which calculates which |
of the three screen zones the
current character will occupy |
and selects the corresponding
display addresses accordingly. |
This ensures that if the graphic
crosses a border between zones
then the relative positions of the
characters are maintained.

The sky's the limit

There is no limit to the size of the
data file which can be used by
Grafprint, other than the size of
your machine’s memory, and if
files are built up section by sec-
tion, there is no limit to the dif-
ferent shapes you can store.
Having used 21 user defined
graphics in a picture you can
convert it to data using Graf-
code, store it temporarily on
tape and continue with a new
set of graphics, bringing the
whole lot together in one file
when you have finished.
Graphics involving circles and
other shapes can equally be
stored.

If you intend to move
graphics rapidly around the
screen using Grafprint, it will be
necessary to erase each
preceding image before printing
the next. One way of doing this
is to use a machine code
equivalent of PRINT OVER, say
by holding a blank graphic of the
same size and shape as the
original and using Grafprint to
print it over the top. In some
cases, it will be sufficient to
clear the screen between each
printing because the speed of
machine code is such that the -
lusion of continuous action will
be maintained. Screen clearing
can be achieved by filling all the
display file addresses with zeros
and all the attribute addresses
with an appropriate code. If the
background to your moving
graphics is complex and you
don't wish to clear it between
moves, you can store a com
plete copy of the screen above
RAMtop using a block move
routine in machine code and
reprint it to the screen between
moves by means of a similar
routine. Since this technique
uses up nearly seven thousand
bytes of RAM it is hardly worth
contemplating on a 16K Spec-
trum, unless the rest of your pro-
gram is entirely inmachine code.
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SPECTRUM UTILITY

R

Enter as a direct command:

RANDOMIZE USR 323065 )
The moon lander graphic printed when the Dema program is RUN.

1 REHM DEHMO

13 CLEFAR 322949

2@ PORE 32303,0

30 POKE 323801,558

40 POKE 32302, 156

50 POKE 32303, 126

6@ FOR x=32328 TO 32451

70 READ bute: POKE x,byte
b4

5,
53;125;235,33,255.33.1 ? O;E::
26,11,42,50,126,17,0,24,167,4585
62,24 ,32,237,91,50,126,33, 045, 84
1167,237,82,56,11,42,50, 126 . 1% 6
17,187,237 8 9,42,5@, 126 .17
2,110,167 ,257,82,%04,14,6:8 256 1
19,6,40,4,36,19,54,247, 42 50 156
:58,48,126,6,1,144.200.50 45 156
119,26,6,0,78,4, 04 163

100 DATA 4.66,63, 455 205,255,085
5,127,63,31,1,60,252, 484, 135 568
;255,254 , 2825, 548,51, 60,1 , 24,48,
354955,128,128,128,1,66,240,54. 1
2,6,25%,1,4,1

118 PRINT AT 2@,@; “Enter as a o
itect command: ;AT 21,0; "RANDOMT

IE USR 323ea8"
The listing of the Demno program.

1 REHM GRAFCODE
96@@ PRINT AT 21,@; "Enter data =
arw"

5605 INPUT data: LET dat=data
9618 PRINT AT 21,@; "Enter first
att address™
S815 INPUT att
- 9620 PRINT AT E-'.‘_:,Ec,}“How many cha
racters in graphics?"
3825 INPUT char: DIM di(i): IF ch
THEN DIM dtchar-i)

LET data=da

ar»1
?63? POKE data,char :

a+

9832 IF char=1 THEHN GO TO asss

9535 FOR x=1 TO char-1
9637 PRINT AT 21,0;"™,

964@ PRINT AT 21,08; "Displacement
I-l—xnlll-_; 1]

9645 INPUT d (x)
3650 NEXT x
9658 FOR x=1 TO char

9560 POKE data,PEEK att
gBES IF att«<22784+ THEN cO TOD ago

EE?B IF at1t:2324@ THEN GD TO 268

9875 LET byte=zatt-256a
3680 GO TO 97@e

9685 LET byte=3tt-4352

83599 GO TO o7ed

9895 LET byte=att-65144

5780 LET count=@

9785 LET data=data+1

9718 POKE data,PEEK bute
9715 LET count=count+1

8720 IF count=3 THEN GO To 9735
9725 LET bgég;ggte-rasﬁ

9738 &0 TO

9735 LET data=data+1
8740 IF x<char THEN POKE data.d

Zl

8745 IF x<char THEN LET att=attas
dix)

8?80 LET data=data+il

9755 NEXT x .
3?53 FRINT AT 21,0; "Done-from L
at

9768 s5TOP
The listing of the Grafcode program.
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JE2C

FEZD 58
JE2E ac
7E2F 7E
7E30  opo
7E33 00 00
7E34 2A2E
7E37 EBZ ¢k
7E38 2A2
7E3B 1A CHE
JE3C 323
7E3F 13 eE

7E40 1A
7E41 77
7E42 D5

JE43 22327
/E46 EB E
7E47  21gf

JE4A A7 o

7E4B ED5
7E4D 3803
7E4F 2A327E
JE52 110018
7E55 A7
7E5B ED52
7EB8 1820

7E54 ED5B327E
7ESE 21FF59
7EB1 A7

/EB2  Epg
7E64 3ED§
7E66  2A327F
7E69 110011
7E6C A7
7EBD ED52
7E6F 1809

7E71  2A327f
7E74 110004
7E77 A7

7E78
TET7A 5?52
7C 0
7E7E 1,:6\08
JE7F 77
7EBO 05
7E81 2804
7E83 24
7E84 13
7EB5 18F7

7EB7 2A327E
7EBA 3A307E

JEBD 0601
7EBF 90
7EQ0 c8
7E91 32307
7Eg4 13 07E
7E95 1A
7E9H 060
7E98 4F ¢
7E99 09
7ESA  1ga3

7ESC  0138FQ

Control Bytesg

Grafprint disass
Addr ggx code

embled
Mneumonic
- HL, (7E2€h
EX DEHL —
LD HL,(7E2Ch)
B A, (DE)
(7E30h
INC DE tofd
LD A, IDE)
LD (HL),A
PUSH DE
LD (7E32h), HL
fg DE,HL
HL,58F
AND A‘As Fh
SBC HL,DE
JR C, +0Bh
LD HL,(7E32h
LD DE, 1800h
AND ALA
SBC HL,DE
JR + 20h
LLS Ef.éysszm
.59F
AN A 9FFh
SBC HL,DE
JR C, +0Bh
LLS EﬂE_.r?Eszm
110
AND ALA Of
SBC HL,DE
JR +09h
'[g SL’E?ESEM
E.0A
QND X 00h
BC HL,DE
POP DE'D
INC DE
LD B.08h
LD A,(DE)
LD {HL), A
DEC B
JR Z.+0
INC T4k
INC DE
o ~08h
LB HL,(7E32h)
LD A,(7E30h)
LD B,01h
suB AB
RET Z
LD (7E30h
INC pE A
LD A.(DE)
o B.00h
LD C.A
ADD HL,BC
JR - 5Dh
LD BC.FO38h
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I SOF TWARE REVIEW

The Hobbit

Phil Garratt, after a brief
sojourn in Middile Earth,
takes time off to tell us
what he found there.

The Hobbit
— Melbourne
House

Once upon a time, a young pro-
fessor, bored to distraction with
marking School Certificate ex-
am papers, wrote on a blank
sheet of paper ‘In a hole in the
ground there lived a hobbit'.
That was over fifty years ago,
and at the time neither the pro-
fessor, J RR Tolkien, nor anyone
else had any idea what a hobbit
was. Eventually the story was
told, and ever since, The Hobbit
has been one of the most
popular and best loved
children’s books. Its popularity
and that of The Lord of the Rings
which followed, is matched only
by the seriousness with which

some Tolkein fans dissect the
books for allegorical meaning,
never intended by the author. So
it takes a brave group of people
to set out on an 18 month
adventure to re-write The Hob-
bit as a computer game.
Fortunately for 48K Spectrum
owners, the team at Melbourne
House have managed it, and in
pretty good style too.

You may wonder how it
could have taken 18 months,
when the Spectrum has been
available for less than a year.
The answer is that the program
was originally being developed
onaT TRS-80, but was converted
tothe Spectrum in order to make
use of high resolution colour
graphics. The plot of the adven-
ture has been designed to follow
the original book as closely as

possible, in fact to such an ex-
tent that a copy of the book is
supplied with the program in
arder to provide additional clues.
Also part of the package isa 16
page book of instructions,
although if you find the prospect
of digesting them not to your lik-
ing, there's nothing to stop you
rushing headlong into the enter-
prise. After all, that's what Bilba
did! The instruction book is well-
structured and clearly laid out,
although disappointingly lacking
in hints!

Enter the dragon

The game is set in Middle Earth
during its Third Age, when it
was inhabited by all manner of
creatures, long before the world
was overrun by Man. You take
the role of Bilbo, the hobbit of
the title, and your task is to steal
treasure from a dragon, 'a most
specially greedy, strong and
wicked worm called Smaug’. In
the book, Bilbo has 13 dwarves
to help him get there and (hope-
fully) back again, but in the pro-
gram you have just one compa-
nion, Thorin Oakenshield. He is
an ‘enormously important
dwarf’ not least because we are
warned that if he gets killed,
Bilbo is most unlikely to survive.
Along the way you will meet
elves, wolves and orcs as well as

\\1 .v..r S

the famous wizard, Gandalf the |
Grey, who is usually not far

away.

The program is written in
40K of machine code and data,
50 it takes about four minutes to
load. While you are waiting, you
have an impressive picture to
look at of Smaug and the Lonely
Mountain which contains his
lair. The program starts by draw-
ing a colour picture of Bilbo's
nice bright hobbit-hole, com:
plete with round green door and
wooden chest waiting to be
filled with dragon’s plunder.

The use of graphics is one of
the features which makes The
Hobbit special. The adventurg
contains something like 80 loc-
ations, of which no less than 30
are illustrated. The graphics are
based on drawings commis-
sioned from the artist Kent Rees,
and while none of them are quite
as elaborate as the picture of
Smaug, they do contain a re-
markable amount of detail. By
using special techniques, each
picture is stored in only
3.000-4,000 bytes. The
outline is drawn very quickly,
but the filling in with colour is
done line by line and so does
take a few seconds. It can be
slightly tédious when the same
picture keeps being re-drawn,
but this is only a minor drawback
as the addition of graphics as

A,
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Photograph courtesy of United Artists.

good as these adds a whole new
dimension to the adventure.

Picture this

Once you have admired the pret-
ty picture, pressing any key
gives the written description of
the location. This also has some
special features. Firstly, the
screen is split into two ‘win-
dows’, the top 17 lines being
used for the illustrations, the
narrative descriptions and res-
ponses from the wvarious char-
acters. Thisisin upper and lower
case, and by redefining the char-
acter set, the output is displayed
with 42 characters per line. The
bottom 5 lines make up the

* ZX COMPUTING APRIL/MAY 1983

Some sample screen Mustrations from the program, The Hobbit,

‘communication window’ in
which you type your commands
and if the computer doesn’t
understand or cannot carry out
your request, a message is dis-
played here. The lower display is
made up of standard 32 char-
acters per line capitals. Some
keys have special meanings —
'?" means repeat the command,
5, B, 7 and 8 can be used to
move West, South, North and
East, O deletes the last character
entered and Shift O deletes the
whole line.

Commands are entered using
what the authors have named
Inglish, which they claim is the
most sophisticated natural
language recognition program

LOOK

yet developed on any micro.
You can enter guite long
sentences, such as 'Attack the
warg carefully with the knife’
and ‘Pick up the rope and
sword'. More than one sentence
can even be entered, up to a
maximum of 128 characters.
The authors claim a vocabulary
of more than 500 words, which
is extraordinarily large. Yet,
despite the size it is very quick,
although the system is not
perfect. For example ‘light’ is a
command common to many
adventures, and is accepted in
The Hobbit, although nathing
happens and the curious
message ‘You light' is
displayed. Similarly, if you at-

tempt to cross the enchanted
river by saying 'Cross’, the pro-
gram says ‘You cross’, but
when you look around you find
that you are, in fact, still stuck
on the original side,

Cries for help...

Several special commands are
also available. 'Print’ copies
gverything in the upper, nar-
rative window to the printer.
The graphics displays are not
copied, which is perhaps just as
well as it would slow down the
game if they were, and also the
black and white result wouldn't
do justice to the colourful

designs. Your commands are'

7




: OFTWARE REV

not sent to the printer, so you
cannot necessarily use the out-
put to follow an earlier path.
Still, Bilbo is meant to be fond of
making and reading maps! ‘No-
print’ turns the printer off.
‘Save’ saves your current posi-
tion on tape; just the necessary
data is saved, so it only takes 30
seconds. The program doesn't
use the standard ROM routine,
and | found that the tape posi-
tion was important as starting
too early gave a tape loading er
ror. The data saved can also be
varified before continuing, and
is reentered with ‘Load”’.
'Score’ tells you how far into
the adventure you have delved,
based on the percentage of the
locations you have discovered. |
never managed to get very far at
all before a troll, warg, or some
other unidentified creature

drastically rewrate the book by
kiling me off and sending me
back to the start. ‘Help’ is a very
useful command, and will quite
often give a hint as to the way
out of your latest predicament.
Two other features of The
Hobhit that the authors very
proud of are ‘Animtalk” and
‘Animaction’. The first allows
you to speak to anyone present
so, for example, you can enter
‘Say to Thorin "'ex
map’’’, and he will
pond or say 'No’, depending on
his mood. ‘Animaction’ refers to
the fact that all the animals and
individuals have an independent
character and will be maoving
around and making decisions on
their own, without waiting for
you to do anything. So far about
the only animaction | have
witnessed is Gandalf behaving

\l?; o

T .

uncharacteristically indecisive-
ly, by continually giving and
then taking back a curious map.
Also, Thorin seems to either
wait, enter, say 'Hurry up' or
start singing about gold, ap-
parently at random.

A wizard game

Despite having only explored
little more than an ei
‘Wilderland’, | have ¢

graphic locations and pi

which | assume will have some
purpose. | haven't yet found a
way into the roots of the Misty
Mountains, but | hope | will as |
greatly look forward to the riddle
contest with Gollum (inciden-
tally the riddles are different to
the ones in the book, not surpri-
singly!). At a couple of recent
micro exhibitions | have noticed

b

that the staff on the Sinclair
stand (when not selling hun-
dreds of Spectrums) have been
deeply engrossed in playing The
Hobbit rather than any of the
dozens of other programs
available on their stand. The fact
that they had neither solved nor
tired of this program says quite a
lot! It is certainly a marvellous
game, whjch should set the
standard for future Spectrum
adventures. However, in spite
of the excellent graphics and
packaging, | feel that £14.951is
a rather high price for a program
which is clearly going to sel
many thousands of copies.

The Hobbit is available from
Melbourne House, 131
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Trafalgar Road, London SE10°

and branches of WH Smith.
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post, you lose your money,
However, if you're lucky and
your choice wins, you will be

ZX80 CAME
credited with a random amount

You begin this game with £ 100
I your pocket, and each time
You make a bet on a horse, your
stake money is set at £10. If
your horse is not first past the
up to £50,

Should you run out of cash,
the game will halt and you will be
told how rmany races you bet on.
The program will also ask you if
you would like to have another
game,

For some idea of how many
races you can bet on, Andrew
managed 60 races before he ran
out of cash. Can you do bettar?

Bet you can't guess

which horse wiill 40 FRINToRSING

win the race in S -
his program fo 60 FORI=1705

your Z2X80 writte 70 PRNT

90 LETtM=100
\ 100 PRIMNT "HIT N/L TO
| PR'OCEED"
i 110 LEETK=K +1
* h 120 |'HF'UT AS
130 CLs
140 IFM < 10 THEN GO
TO 320
150 LET Z=RND(B)
180 PRINT “WHICH HORsSE
DO YOU WANT TO
BETON (1 TO B)"
170 PRINT "YOU HAVE
; £":M
180 INPUTS
190 IFS=1ANDZ=1
THEN GO TO 270
200 IFS=2 ANDZ=2
THEN GO TO 270
210 FS=3ANDZ=3
THEN GO TO 270
220 IFS=4 ANDZ= 4
THEN GO TO 79
230 IFS=5AN) 75
THEN G, 70 270
240 FF5='BANDZ=5
THEN GO TO 270
250 LETM=mM- 10
260 GO TO 100
270 PRINT ~vou WON"
280 LET G=RND(50)
290 LETM=M+G
300 PRINT YOU HAVE
£ :M

310 GO TO 100

320 PRINT " YOU HAVE NO
MORE MONEY "

330 PRINT " YOU HAVE
LOST IN ”;K;"BETS" /

340 PRINT " AGAIN?~

350 INPUT A ’

360 CLS ;

370 IFAS="YES" THEN 4
GO TO 10 '

380 STop ]

by Andrew Hasle
of Walsall.

Photograph courtesy of United Artists.

:_' Phatograph courtesy of Transcontinentai
* Film Productions (London) Ltd,
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VOLCANIC DHNGES

e o V.;:
CHAMPIONSHIP e

°-
WIN A FABULOUS WINgs
HOLIDAY FOR 2 TO FLORIDA.

VISIT THE AMAZING NEW
EPCOT CENTRE

Volcanic Dungeon, the addictive adventure. People have
been known to venture into its maze of caverns to rescue the
Princess Edora again and again. H you are one of them, or
wish to be, then you could find yourself lying on a sun-
drenched beach in Miami for a week. Followed by a
further week at Orlando, visiting Disney World and
Epcot. So what do you have to do for all this? Just be the
best Volcanic Dungeon player in the UK, that's all! Ten
finalists will battle it out in the championship at the London
Computer Fair, Earl's Court, in June 7983, But first you
must prove you are worthy.

Volcanic Dungeon is available_on the 16K ZX-81, 48K
Spectrum and Dragon 32. An entoyform is supplied with
every game. (Anyongiwho already owns tHé ariginal ZX
‘wersion can entér by sending a SAE for an entryform.}
Order your copy NOW from CARNELL SOFTWARE, 4
Staunton Road, Slough, Berks. Only £5.00 including
PEP, Also available from good microcomputer stores,

The 'Judges’ decisian is final and no correspendence will be
entered into. All business associates of Carnelf Software,
“and their relatives, are disqualified from entry. A copy of the

rufes of the Voleanic Dungeon championship will be

supplied with the entry form.
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COMPETITION

competition

Win a complete library
for your ZX Spectrum.

Thinking caps off, it's time to
relax and enjoy this easy-to-
enter competition in which you
could win a complete library of
books for your ZX Spectrum.

No doubt, you've all seen
wordsgquares before, but for the
sake of anyone who has not, all
you have to do is to find the
missing words in amongst the
jumble of letters. Sounds easy...
until you try it that is| The words
hidden in this wordsquare are
the names of the authors (and
editor} of the books to be given
away as the prize.

A<PONSOMIBrZOO—M
Zo-r—IzmIgz——HI>ZN
FroTrs<zcozmuero->m

Once you have found the
missing names, draw a circle
around them and fill in the form
below with your name and ad-
dress. Before you package the
letter off to the address given,
please count the number of
shared letters, ie a letter which
appears in at least two names,
and write this number on the
back of the envelope.

The winner of the competi-
tion will be the first correctly
completed wordsquare picked
at random from a hat.

NMONrMWEZrIp<ZMr—Hrz
QOmmgm-cl-m}:n—lmg—H:a
PSVZIO0OICTAZVNZ0ONIO
OI—AARIrSESr—MUOPmMQO

The prize

The winner will receive the
following titles to add to their
library:

Spectrum Machine Language
For The Absolute Beginner...
Edited by William Tang.
Games ZX Computers Play...
Tim Hartnell.

The Spectrum Pocket Book...
Trevor Toms.

Games To Play On Your
Spectrum...

Martin Wren-Hilton.
Programming Your ZX
Spectrum...

Tim Hartnell and Dilwyn Jones.
The Spectrum Programmer...
S M Gee.

Learning To Use The ZX
Spectrum Computer...

Robin Bradbeer.
Understanding Your
Spectrum...

Dr lan Logan.

60 Games And Applications
For The ZX Spectrum...
David Harwood.

The Spectrum Handbook...
Tim Langdell.

Exploring Spectrum BASIC...
Mike Lord.

The ZX Spectrum Explored...
Tim Hartnell.

OCI>»PrX-HOIxrnzraony
WO~ ZPO0RC 20—

T

Rules
This competition is open to all
UK and Northern Ireland readers
of ZX Computing except
employees of Argus Specialist
Publications Ltd, their printers
and distributors, employees of
the publishers of the books to be
awarded as the prize, or anyone
else associated with the com-
petition.

As long as the correct coupon is
used for each entry, there is no
limit to the number of entries.
All entries must have the
number of shared letters written
on the outer flap of the envel-
ope. Entries without this
number will not be accepted.
All entries must be postmarked
before May 31, 1983.

The prize will be awarded to the
first correct entry picked at ran-
dom.

No correspondence will be
entered into with regard to the
results and it is a condition of en-
try that the Deputy Editor's deci-
sion is accepted as final.

The winner will be notified by
post and the results will be pub-
lished in a future issue of ZX
Computing.

Address your answers to:

ZX Competition,

145 Charing Cross Road,
London WC2H OEE.
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ZX Workstations..

for Spectrum&ZX81

prices(£'s inc

VAT)
25pectrum 16

Postage >
Extras

POwer swit
alloy baseI ch
Speaker

3
3.5
3.5

These stylish plinths, .

in tough moulded ABS, will raise and tilt the TV for better
viewing, and angle the computer for easier typing.

The power su%ply is fixed underneath. The printer canbe
used with the Spectrum version, the RAM with the '81°,
and the cassette player with both. Full details from :
Peter Furlong Products, Unit5¢, South Coast Rd Ind. Estate.,
Peacehaven, Sussex BN BNA . Tel (07914 ) 81637
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ZX8I-ZX SPECTRUM-
DRAGON 32-VIC-20-BBC
The very best mail order items available

“‘over the counter”’

Games, Keyboards, Serious Programs, Rams,
Books, Peripherals and much, much more!

FAST MAIL ORDER SERVICE PHONE 01-769 2887
WITH ACCESS/VISA (24hr Ansafone)
or send large S.A.E. for catalogue (state which computer)

Open 10.30 — 5.30 Tues. to Sat. (closed Mondays)

310 STREATHAM HIGH ROAD, LONDON SW16
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Great games .}
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Sorcerer’'s Castle
Takes you into a world of magic and
mystery. Graphical position and a host “

of options with this exciting adventure
game for the 48K Spectrum

Scramble

High-speed arcade game - the fastest
available. Thrust, altitude, fire and bomb
controls. For 16K or 48K Spectrum.

Masterchess

Ten levels of play + change sides or
level in mid-game + set board to any
position + scrolling history + displays
your moves and computer's + copy
display & history to printer any time

+ save game at any point + recommend
move option + plays all legal moves

+ indicates illegal moves + Chess Clock
on reverse. A powerful, adventurous and
enjoyable 48K program

And for your ZX81:

Scramble * Frogs  PaintMaze & ZX Chess * Breakout
# Space Invaders % Asteroids * Tempest & 1K Games-
pack & Debug

All supplied on cassette with library case £3.95 (ZX Chess £6.50)

Write for full details of the Mikro-Gen range of programs and add-ons,
available from local stockists or direct from the manufacturers (please make
chegues/PO's payable to Mikro-Gen and add 40p post & packing)

Supphkers of Software 1o Sinclas

MINGUTEN

Dept ZX, 24 Agar Crescent Bracknell Berks RG12 2BK
Tel: Bracknell {0344) 27317

£5.50

£6.95

e
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SOFTWARE REVIEW

into the
fourth
dimension

A review of the new 4-D
adventure from
Quicksilva, with Phil
Garratt at the helm.
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SHONS THE 18 SECTORSG.

-AND THEIR CONTENTS.

A CGROSS SHOWS A PLANET.

A SHOATY LINE SHONSE ALIEN CRART .

“

Three dimensions were not
enough for the latest addition to
Quicksilva’s long line of
machine code arcade games.
Time-Gate involves travelling
backwards through the fourth
dimension, time itself. We are
told that the two thousand year
old interstellar Empire founded
by Earth was happily going the
way of all empires, that is into
decline, when the Squarm
tumed up. They are a race of in-
sectoid reptiles, and before long
they had taken over the entire
Empire, except for a few planets
centred on the Earth,

The Temporal Brotherhod de-
tide to overthrow the Squarm,
but instead of doing the decent
thing and fighting it out man to
man lor rather man to reptile),
they hit on a sneaky trick. They
dig out the two thousand year
old Void-Runner 1, a trans-dim-
ensional space ship, and give
you the mission of travelling
back through time via the Time-
Gate until you can destroy the
Squarm’s home planet before
they ever left it.

The Empire strikes
back

The galaxy is made up of 18
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sectors, one of which contains
the Time-Gate which your ship
will automatically pass through
provided there are no enemy
ships in the sector. Knocking out
the enemy ships is the central
part of the game which all the
rest has been tacked onto. The
top two thirds of the TV display
are used for the three

dimensional view of space, and
as you steer your craft, the stars
swirl round according to your
movement.

When ships appear they
weave in every direction, diving
nearer and further away, all the
time firing pot shots at you. You
have to manoeuvre your craft
until the enemy is in line with
your two lasers, which fire from
either side converging into the
centre. | found it best to try to
line up the alien along one or
other of the beams rather than
try to hit it at the narrow point
where the beams meet. Unless
you get a lucky shot, it will
usually take four hits to knock
out the opposition, and you can
tell when a hit has registered
because the enemy ship
changes colour.

An unusual arrangement of
keys are used for movement —

6 and 7 forleftandright, 8and 9
for up and down. Zero fires the
lasers. The program comes with
a little keyboard overlay to help
you remember them, but before
long the keys are memorised
and then the overlay tends to get
in the way rather than help.

The bottom third of the TV
display is your instrument panel.
To the left is the long range
scanner which shows all 18 sec-
tors. Alien ships are marked as a
short line, and a planet, where
you can have repairs done, is
shown as a cross. The display is
very small indeed, and some
people with ropey TVs lor
eyesight!) may have some diffi-
culty. In the centre of the con-
sole display is the message
system, which flashes up details
about damage sustained and
other information as the game
progresses. To the right is the
target computer display, which
consists of four horizontal lines
each with a marker on it and is
only active when there are
enemy ships in the area. The
first two lines are the vertical
and haorizontal tracking in-
dicators and when you have
steered Void-Runner 1 so that
the markers are in the middle,
you are right behind the
‘baddie’. The third indicator
gives the closing speed and the
fourth, the distance between
you and the target. The enemy
are scattered randomly within
the sector, and you can have
quite a long wait before they ap-
pear on the upper display.

set the controls...

The last console instruments are
the status indicators for shields,
weapons, engines, etc. They
start off green and go steadily
darker as the systems are
damaged, until they turn blue
which means that that function
is knocked out. When you take a
hit, the damage seems to be
allocated randomly to one of the
various systems, so if you're
unlucky all the damage may be
done to just one system, and if it
takes another hit after the in
dicator has turned blue, your
ship is destroyed.

The rest of the control keys
are as follows — 1 to 6 control
your warp speed, and you can
tell when you go faster because
the stars rush by, and the
engines, which make a constant
hissing sound, go to a higher
pitch. To jump to a different sec-
tor, you press ‘L’ until the
flashing indicator on the long
range scanner is over the sector
you require, and then press *J’,
You then make your jump, ac-
companied by some impressive
sound and visual effects. To

carry out repairs, you have to
jump to a sector with a planet
and knock out any aliens. Then
pressing ‘P' causes a landing,
also accompanied by very in
genious graphics. All your
systems are then restored to
‘green’ status; however, this
does result in the unfortunate
planet’'s destruction. Perhaps
they would have been better off
under the Squarm! ‘H’ suspends
the game and 'S’ restants it, and
'Shift Space’ aborts the current
run.

The game progresses by
knocking out as many aliens as
possible, finding the Time-
Gates, stepping back through
time to year zero, then finding
the Squarm home planet and fir-
ing your Meson Ram to destroy
it. The game can be played on &
levels, and at the higher levels
the time steps get smaller, and
as each earlier galaxy has more
and more aliens, the game gets
progressively harder.

Is that all!!

The biggest fault with Time-
Gate is undoubtedly the scoring
system. Several times | battled
my way through hordes of
aliens, eventually to destroy the
Squarm home base, to find | had
scored between 10 and 40
points! | queried this with Quick-
silva, and they said that the
score is based more on your skill
factor, ie how quickly and effi-
ciently you knock out the aliens,
rather than how many. | was
told that the best tactics were to
stay at warp 1 (the slowest)
while in a sector chasing and
fighting aliens, only using warp
5 for the jump to the next sector,
and putting off repairs for as
long as possible,

The program comes in two
34K parts. The first gives you
the scenaric and rules, and goes
through the cockpit display and
function keys. The program has
provision for the use of a Kemp
ston joystick, and has informa-
tion about how to link in other
makes. The second lot of 34K is
the program proper. The docu
mentation is rather lacking —
you have to note down the con-
trol keys yourself, no infor-
mation is given about scoring,
and nowhere is it mentioned
that you can LOAD the second
part (the game proper) without
going through the instructions.
Still, graphics are what arcade
games are all about, and Time-
Gate certainly has great
graphics. At £6.95 (48K Spec-
trum only), another winner for
Quicksilva.

Time-gave is available from

Quicksilva, 92 Northam Road,
Southampton, Hants 502 OFB.
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PROGRAMMING SKILLS

Adding interest
€O yOur programs
— part one

In this two-part feature, Tim

Hartnell describes the genesis
of a simple idea for a program

through to a full-blown,
arcade-style game on your ZX

Spectrum.

Once you've been using your
Spectrum for a while, you may
find that while it is relatively
gasy to get some sort of pro-
gram up and running, it is not
so simple to turn that program
into something you'd be proud
to show your friends. In this ar-
ticle (to be continued in the
next issue of ZX Computing),
I'll explain how a simple
framework can be ‘dressed up’
with sound, colour and user-
defined graphics.

Out for a duck

We're going to take a simple
program — Duck shoot — and
gradually elaborate it, showing
how adding things such as
sound and colour, border
flashes and user-defined
graphics can add a great deal
of interest to your programs.
At the end of this two-part
feature, I'll give you four more
suggestions to apply if you
wish to keep improving and
elaborating the program | am
going outline.

The program we're going to
use as the core of our develop-
ment work is a fairly standard
‘Duck shoot’ listing, in which
little objects fly across the
screen, and you have totry and
shoot them down. In the first
version of the program, the lit-
tle objects are letters chosen at
random and you are the letter
‘X'. You fire at the ‘ducks’ by

pressing the ‘F* key and you
move yourself left using the ‘5’
key and right using the 'B' key
{moving in the direction of the
arrows on those keys).

Although there is no time
limit on this program (so, you
don't have to shoot the ducks
in a specified time) there is a
limit on the number of shots
you can fire. In all the versions
of this game in this part of the
article, you'll see the program
starts with a limit of 15 shots.
In the last, most complex ver-
sion, you will have 50 shots.
The number of shots is
deliberately kept low in the
first version, so you are not
able to get a high score just by
leaving your finger on the ‘F'
key and waiting for the ducks
to fly into the line of fire. Look
now at Program 1. Type it
carefully into your Spectrum
and type RUN, then press
Enter and you should get the
game underway.

You'll see the letters which
are held in A% (see line 40)
moving across near the top of
the screen. You (the "X'} will
be in about the middle of the
screen when the program
starts. You can, as | mentioned
a few moments ago, move
yourself back and forth using
the 'S5’ and '8" keys to get
yourself into the position
which you think gives you the
best possible chance. When
you judge a "duck’ is directly

overhead, press the 'F’ key to
fire your patented anti-duck
missile. The number after the
words ‘SHOTS LEFT' (in the
top right-hand corner of the
screen) will drop, and if you
have been accurate, the
number after the word
‘SCORE’ in the top left-hand
corner of the screen will rise.
Mote, by the way, that |
have deliberately used explicit
names for the variables within
this program. That is, the
variable name for the score is
'SCORE’; for shots left it is
‘'SHOTS"; for your position
down the screen, ‘DOWN’;
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and for your position across
the screen, the variable name
is "ACROSS’. Even though it
takes alittle longer to type long
variable names into a program
and {of course) they use up
more memory than do shorter
names, running out of memory
is rarely & problem on the ZX
Spectrum, and the advantages
ofusing explicit names to keep
the purpose of various parts of
thelisting clear way outweighs
the extra time it takes to type
them in. If, for example, you
were writing a program like
this and you decided that it
would be better if the ‘X’ was
printed slightly further down
the screen, you would not
have to search through the
program to work out which
variable held your ‘down’ co-
ordinate. If you have used ex-
plicitnames as in this case, you
would find it very easy to
locate the variable you were
looking for.

Disappearing
ducks?

RUN the program a few times,
then return to this magazine
for the first part of our discus-
sion on it. Note the Caps Lock
must be engaged, as INKEY %
is searching for an input of a
capital 'F' to fire.

Line 40 defines the string
variable, A$, as along series of
letters and spaces. The letters
tan be anything you like; don't
ieel you need to copy mine.
Theimportant thing, however,
is that the string is 32
tharacters long. You can
theck this by RUNning the pro-
gram briefly, stopping it with
Break, then typing in as a direct
command;

PRINT LEN A%

lyou'll find LEN in green above
the K key, and — as you know
= Youget the words above the
keys by pressing down both
Caps Shift and Symbol Shift at
once, then touching the key).
If your string is the correct
length, PRINT LEN A $, follow-
ed by Enter will give you the
answer 32,

The appearance of move-
ment which is given to the
ducks is created by use of
Sinclair BASIC's string-
handling commands, which
alow for a technique called
‘slicing’. The vital line for the
movement is line 130, which
resets A% equal to all of the str-
ing without its first character
—thatis, LET AS = A$(2TO)
= and then adds to the very
end of it the character of the
string which was at the begin-
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ning, A$(1). The string is re-
printed, over and over again,
as the program RUNSs by line
70) in the same position at 7,0
(eight lines down and starting
hard in the left-hand margin).
Because the stringis, in effect,
being ‘shifted along’ one
character at a time before it is
re-printed, the elements in the
string appear to move
smoothly along. Using strings
in this way is one of the
simplest ways there is to
create smoothly moving
graphics on the Spectrum.

The string handling also
makes it very simple to cause
the shot duck to disappear
from the sky. As the string is
32 characters long, each
character ‘slot’ can be reffer-
red to by following A% with a
number in brackets. That is,
AS%(1) is the first element of
the string, A$(2) is the second
one, and so on, until A% (32)
is the very last spot within
the string.

75

X

Look at line 90. When the
computer comes across an
IF/THEN statement, it checks
to see if it finds that it is not
true, then it moves along to the
next line in the program,
without bothering to carry out
any further instructions which
may be on the same line. If the
computer finds, at the start of
line 80, that INKEY $ does not
equal 'F’ (that is, you are not
pressing the 'F' key) then it
proceeds to line 100, missing
all the information and instruc-
tions which follow the IF IN-
KEY$ = "'F" line. If, however,
you are pressing ‘F' when the
Spectrum gets to line 90, it
continues working through the
line and decrements the
variable, SHOTS, by one.
Then, it hits another IF/THEN
condition, which makes use of
the ability of the Sinclair BASIC
to isolate any element of a str-
ing instantly. It looks as
AS{ACROSS). The ‘X’ which
is you is printed at ACROSS
(actually, as you seein line 80,
a three-element string, with a
space either side of the 'X’, is
printed at ACROSS minus one,
which has the effect of printing
the "X’ at the position referred
to by the variable ACROSS, so
A$[ACROSS) lies directly
above you.

If line 90 discovers that
AS|ACROSS)is anything buta
space, you have hit a duck, so
the computer continues work-
ing through the line. The
variable, SCORE, is in-
crementd by 57, and finally in
line 90, that element of A% is
set to a blank, so the ’duck’
disappears.

Now all this takes some
time to explain, but you'll find
the computer does it apparent-
ly instantaneously. You press
‘F', the score increases by 57
{if you're a good shot), the
number of shots left drops by
one, and the duck disappears.
You'll see iline 110) that the
program continues until you
run out of shots; the game then
terminates. Take a note of
your score at this point, and
see if you can beat it in subse-
quent runs.

‘Al'orange?

Once you have this program
running to your satisfaction,
and you have a pretty good
idea of how it works, modify it
to read like Program 2. (You do
not have to NEW the com-
puter). Just compare the pro-
gram you have in your Spec-
trum, line by line, with the
listing of Program 2 and make
any changes you need to (ad-
ding a complete new line 15,
and modifying certain others).

When you RUN this, you'll
see an immediate and quite
striking improvement. Colour
certainly adds a lot to any pro-
gram on the Spectrum. Line 15
sets the PAPER (that is, the
background) colour to white
(PAPER colour 7); turns the
BRIGHT control {which af-
fects, in this case, the entire
screen); clears the screen so
that the PAPER and BRIGHT
are activated (you could not
see them over all the screen
unless you had included the
CLS command); and finally,
sets the INK colour (the colour
in which the computer prints
on the PAPER) to red {INK col-
our 2).

Even if we did not take the
program any further, we
would still have a significant
improvement on the first ver-
sion. You would have the
score, shots left, ducks and
the "X all printed in red on a
bright white background,
which is far more interesting
than just plain old black and
white.

However, we want to add
two more commands to the
program which will alter the
display for the better. These
are in lines 70 and 100. In line
70, the ' INK RND* 6" isusedto

choose a colour at random bet-
ween black and yellow, so that
each time A$ (the ducks) is
reprinted, it will occur in a dif-
ferent colour! As you'll see
when the program is RUNning,
the change occurs so rapidly
the ducks appear 1o
shimmer.Though it takes the
Spectrum an appreciable
number of nanoseconds to
generate a random number,
the effect on the speed of the
program appears to be nil. (You
are probably aware that, in
moving graphics programs,
everything you get the com-
puter to do — from making an
IF/THEN decision, adding two
numbers together, or raising
one to the power of the other,
to generating a random
number — takes time, and the
mare you get the computer to
do before each subsequent
frame of a moving graphics
program is printed, the more
slowly the graphics will move,
and the more jerky they will ap-
pear.)

The last change we've
made is in line 100, where
FLASH is used to make sure
the actual number of the score,
and the number of shots
left, flash off and on, but the
rest of the line does not. This is
why there are so many FLASH
0 and FLASH 1 commands in
that line. Leave any one of
them out and the effect is ruin-
ed, as you can easily see by
deleting one of them and re-
RUNnRing the program.

Looping the loop

Apart from the colour changes
we've discussed, the program
is the same as the first listing.
However, you can see that the
few changes we have in-
troduced have improved it
considerably. We'll now con-
tinue with the improvements,
by adding some sound, and
getting the BORDER (the area
around the picture, or PAPER,
areal to flash when a duck is
shot.

Enter Program 3, RUN it to
decimate a few flocks of
ducks, then return to the
magazine for a discussion on
the program.

The new lines are 25 and
35 which use the BEEP com-
mand to create two ‘loops’ of
sound before the program gets
underway. As you know, the
BEEP command has two
parameters (and parameters
are the numbers, or
‘arguments’ which follow a
command to set its limits). The
first number after BEEP defines
the duration of the sound, and
the second one its pitch.
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Line 25 is a loop, using ‘G’
as the control variable. The
loop runs from one to 20, and
each value of G is used in the
second part of line 25 to create
a tone, which — because G is
increasing — rises rapidly. The
duration parameter is set at
.008 which is about the
shortest sound I've found can
be heard clearly. Line 35 pro-
duces another loop, this time
counting downwards, You'll
discover that differant STEP
sizes produce quite different
types of loop effects, and you
may well wish to change the
STEP size in both this line and
in line 25,

These two loops, however,
are little more than ‘window
dressing’, designed to produce
a good starting effect. The
other BEEPs used, by contrast,
are related to other things hap-
pening within the program
when it is RUNning. You'll see
that a BEEP line has been add-
ed at the end of line 70. This
takes the CODE (the number
which the computer uses to
refer to the character being
printed, so PRINT CHR% 65
produces the letter 'A’, whose
CODE is 65) of the first ele-
ment of the string A$ (that is
the element which is the fur-
thest to the left) and creates a
tone from this. The effect of
this is to produce a short "beep’
just before a duck disappears
off the screen to the left.

You'll see another BEEP
command at the end of line 80.
This one is sounded every time
the program cycles and,
because as the wvariable
ACROSS gets bigger the pitch
of the note gets higher, you’ll
find that moving your ‘X'
across the screen to the right
will produce a constantly
higher tone; moving it to the
left will lower the tone.

Trigger happy

Perhaps the most interesting
sounds are in line 90, Firstly,
you get a BEEP, which is
related to the number of shots
you have left, every time you
touch ‘F', whether you hit
anything or not. RUN the pro-
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gram and hold your finger on
F you'll hear the tone
steadily decrease till the
‘THAT'S THE END OF THE
GAME' message appears.
The next part of line 90, as
you know, checks to see if
your shot has hit anything
(that is, it checks to see if that
particular element of the string
A% isnotequaltoaspace), and
if it finds that it is not a space
(that is, that a ‘duck’ is there
and had just that instant been
shot), the computer — as well
as increasing your score by 57
— BEEPs again, with a tone
which, although different to
the first one in the line, is
related to the number of shots

left. This means that if you
have a successful shot, you'll
hear first the tone (which falls
with each shot fired) from the
first part of line 90, followed
by a tone (which rises as the
SHOTS variable is
decremented] which signals
that a duck has been shot. And
if you're not quick in taking
yvour finger off the ‘trigger’,
you'll hear a third one, or even
more.

The final part of line 90,
which changes the BORDER
colour four times, is — of
course — only triggered if
you've downed a duck. It has
the effect of the BORDER
flashing wvery quickly in ran-
domly chosen colours, then
reverting to white. The delay
caused by including this flash
is very short, and gives good
visual feedback to back up the
feedback fromthe BEEP to tell
you that you've bagged
another duck.

What's for
seconds?

In the second part of this
feature, | will be introducing
the concept of the user-
defined graphic and how to
simply incorporate them into
your programs.

| will be introducing two
new and updated versions of
the Duck shoot program,
which willinclude user-defined
graphics as well as more than
one line of ducks! Join me next
issue . . .

Program 1.

1@ REM DUCK SHOOT
2a LET SCORE=08
3@ LET SHOTS=1S5
4@ LET As="ZRAB

FbD FGu G "

Séa LET
6@ LET
7@ PRINT AT 7,8:RA% |
8@ PRINT AT DGI.-JN ACROSS-1; " X |

Q@ IF INKEY§="F" THEN LET SHOT
$=SHOTS-1: IF_A$(ACROSS) ¢(>" " TH
EN_LET SCORE=SCORE+S7: LET A$(AC

_19@ PRINT AT @,@; SCORE: [ SCOR

“SHOTS LEFT: '™ OTS; s

“ile IF SHOTS:1 THEN PRINT AT 10
s THAT 'S THE END OF THE GAN
E": STOP .
120 LET ACROSS=ACROSS+ (INKEY §="
S7) -~ (INKEY $="5")
) +AS (1)

LET As=R%(2 TO
i4®d 50O TG 7a

1@ REM DUCK 3SHQOT
PAPER 7: BRIGHT 1:

SCORE=0@
SHOTS=15
R $="ZAB

HCROSS 15

ET DOKLN=1l4

T@ PRINT AT 7.,@; INK RNDX6; :Fl!
(=1 F’RINT AT DBUH ACROSS-1. MK

2@ IF INKEYS$="F" THEN LET .E\HDT
5=SHOTS-1: IF A%$IACROSS) <> “ TH
EN LET SCORE=SCORE+5S7: LET ASIAC

DK SL DF G

ACROSS =185
DDWN=14

e

1

Program 1

CLS : IN

LET

is

a

%B LET
&

4 DK SL

DF G

RDSS) ="

1@@ PRINT AT @,8; INVERSE 1;"SC
QRE: "; FLRASH 1,.5CCIFIE, FLASH @,"
SHGTS LEFT *; FLASH 1;S5HOTS, FL
S35H

11@ IF SHOTS <1 THEN PRINT AT 1@

,@;" ~ THAT'S THE END OF THE GAM
E": STOP

12@ LET ACROSS=ACROSS+ (INKEYS$="
87) - (INKEY$="5")

130 LET R$-A% (2 TO ) +AS (1)

1@ GO TO 7e

1@ REM _DUCK SHOOT _Program 3
, 1S PAPER 7. BRIGHT 1: CLS : IN
" =

20 LET SCORE=@

25 FOR G=1 TO 2@: BEEF .0@8,E:
NEXT G

3@ LET SHOTS=15

IS FOR G=S@ TO 2@ STEP -2: BEE
2 .005,.G: NEXT G

4@ LET A$="ZAE DK SL DF @&
=D _FGG__ G &

S® LET ACRDSS=15

6@ LET DOUN=14

7@ PRINT AT 7,@; INK RND3%6;RAS:
BEEP _ .8@3, (CODE A%$) s2

SB PRINT AT DOWUN.. RCRDS5-1; INK
2;" X “: BEEFP .B@B RCROSS

Se IF INKEY $="F*" THEN LET SHOT
=2=5HOTS-1: BEEFP .0G,3%5HOTS: IF
A% (RCROSS) ¢»>™ " THEN LET SCORE=S
CORE+57: BEEP .05,50-5SHOTS: LET
A% (ACROSS)Y = . BORDER RNDx7: BO
RDER RND*#7: BORDER RND=x7: BORDER

'J.'BE- PRINT AT @,.@; IMNUERSE 1;"SC
ORE: ", FLASH 1;SCORE; FLASH ©.,"
EQETB LEFT: ", FLFI'SH 1; 8HOTS, FL

i1l@ IF SHOTS<1 THEN PRINT AT 1@
Ja; THAT 'S THE ENL OF THE GRH
E": STOP

iz@ LET ACROSS=ACROSS+ (INKEY%$="
@) —{INKEY %="5")

13@ LET As=RA%${2 TO Y+ARA%(1)

ide@ GO TO e
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' TRADE ENQUIRIES WELCOME

HAVEN HARDWARE
ZX PRODUCTS & JUPITER ACE

SAE for details. 4 Asby Road, Asby, Workington, Cumbria CA14 4RR.
Prices include VAT and P & P.
Some of the products are also available from the following agents:
THE BUFFER SHOP, 374A STREATHAM HIGH ROAD, LONDON SW16
MICROWARE, 5 ST PETER'S LANE, LEICESTER,

ZX80 & ZX81 HARDWARE ZX SPECTRUM SOFTWARE CASSETTES

Fruit Machine Colour graphic representations of fruits
Repeating Key Module e b :
KIT£395 BUILT £5 95 Including HOLD and GAMBLE, £4.95

[As reviewed by Popular Computing Weskly)

Solitaire
Inverse Video Module Alpha-Numeric move entry. £4.95
KIT £2.95 BUILT £4.50
(As reviewed by Popular Computing Weekly) Patience

The popular card game (cheat proof). €595
Keyboard Beeper Module

KITE695 BUILT £8.50

Mancala
Keyboard Entry Module The Alrican Logo Game. £5.95
KIT £2. ILT £4
I 295 BUILT £4.95 REPULSER
Input/Output Port Repel the alien invasion. £4.95
KITE10.95 BUILT £1405
{Can be used with 16K RAM and printer without NEW JUPITER ACE INPUT/QUTPUT PORT
motherboard) KIT£1495 BUILT £19.95
Programmable Character Generator
KITE£17.95 BUILT £24.95
I 3K Memory Expansion
BUILT for only £12.00 BOOKS
The mast reliable memary expansion available Cambridge Collection

{30 7 al =T=1 A g5
Full-Size Keyboard with Repeat Key - The first of itsking o0 £X81 Programmes) £4.95
Built version plugs in. KIT £19.95 BUILT £24 .95 Cambridge Colour Collection

(20 Spectrum Prog es) £6.95
ZX Edge Connector (20 Spectrum Programmes) £8.9
23-Way Long gold plated pins £2.95 Cassette for Spectrum Programmes
ZX Spectrum version £3.50 £2.05

Fed up with your ZX81 Programmes? We will pay £2.00 for any ARTIC, BUG-BYTE, QUICKSILVA Programmes.
NB. These MUST be the original cassettes with instructions.
We will also make offers for secondhand computers and hardware.

WE ALSO STOCK ALARGE RANGE OF RESISTORS, CAPACITORS,ETC.

E Access Card Orders Accepted —
| Ring 094 686 627

(24 hr. ANSAPHONE) m

STOP PRESS!! “JUPITER ACE £8995
ZX SPECTRUM input/output port. The kit £11.95. Built £15.95. Plugs onto the back of the

spectrum doesn't require motherboard. (Uses BASIC in and out commands).

ZX COMPUTING APRIL/MAY 1983 ' 87




SPECTRUM UTILITY

Simon _
Goodwin
of
Hereford
unveils an
excellent
program

for the 48K
Spectrum.

If you've ever wondered how
your ZX Spectrum works, Spec-
tramon (the Spectrum monitor)
will make it easy for you to find
out. This program will print or
display the contents of ROM or
RAM in numeric, character or
assembly language form. Ad-
dresses may be entered in
decimal or hexadecimal, and the
user may select the base used
for output.

Spectramon will run on a
48K Spectrum with or without a
printer. The disassembler option
has been written with the fail-
ings of ZXB0 and ZX81 pro-
grams in mind — unlike other
published listings it will handle
all 694 standard Z80 instruc-
tion codes, using the standard
mnemonic names and formats
devised by Zilog, the firm which
designed the Z80 processor us-
ed in the Spectrum.

280 instructions

The Z8O instruction set is the
most complicated of any 8-bit
microcomputer. The Z80 pro-
cessor was designed by a group
of people who left Intel, the firm
which makes the 8080 pro-
cessor, to set up Zilog, The Z80
will execute any of the instruc-
tions of an BOBO, plus a large
number of extra ones ‘tacked
on’ by Zilog. This approach

meant that programs written to
run on an 8080 would also run
on a Z80 without changes. New
programs could then be written
using the added facilities of the
ZB0. That was how many early
ZB0O programs were produced.
The BASIC interpreter used on
the TRS-80, for instance, is
substantially an BOB0 program
even though the TRS-80 has a
ZB0 processor. Only the display
and keyboard routines contain
Z80 instructions since they
were the last to be written.
Sinclair BASIC is written us-
ing the full features of the Z80
processor. Zilog added instruc-
tions to handle fast moving and
searching of tables in memory,
extra registers (internal storage)
and instructions to icnrease the
number of things that could be
done with the original 8080
registers. They wanted to more
than double the number of
possible instructions, but there
was a problem — Intel had
decided to use a single byte (B
bits] to store the instruction-
numbers for the B080, and
most of the 256 possible
numbers were already in use.
Zilog got around this by giv-
ing four instruction numbers
special meanings — instructions
with one of those numbers
would carry out a certain ‘class’
of operation, and the next byte

would explain the operation re-
quired in detail. In theory, that
gave Zilog plenty of possible
numbers — 252 (using the re-
maining one-byte values) plus
1,024 (4 * 256) if they were to
use all of the possible two-byte
instructions. In practice, they
only used 694 of the 1,276
possibilities, but that's still a
very large number of instruc-
tions for an 8-bit computer!

If you consult Fig. 5, you will
see the standard Z80 mnem-
onics listed. The prefix byte 203
is used to generate add-on in-
structions for 'bitwise’ opera-
tions — instructions which
manipulate or test binary digits.
The prefix byte, 221, indicates
that the next instruction is an
8080 one, which would use
register pair HL but must now
use register |X instead.
Likewise, the prefix, 253, in-
dicates that |'Y should replace HL
in the next instruction. If HL was
in brackets in the old 8080 in-
struction (as in LD a, (HL)) then
the Z80 version allows an offset
to be applied to |X or IY before
use — this is specified in an extra
byte after the end of the BOBO
instruction. Finally, the prefix
237 is used to indicate that the
instruction following is one of a
group of miscellaneous Z80
add-ons.

Spectramon

— part one

Monitoring the
situation

If all this sounds wvery com-§
plicated you've probably realis- §
ed why a monitor is a useful pro-
gram — Spectramon will auto-
matically convert sequences like
‘EDH 7BH 3DH 5CH’ into the
mnemonic, LD SP, (23613
The EDH told Spectramon thatit
was a miscellanecus Z80 add-
on instruction (EDH is 237
decimall. The 7BH corresponds
to LD SP, (some address], and
the 3DH 5CH corresponds to
the value 23613, To check
that, convert 3DH and 5CH to
decimal then add the first resuit
to the second (multiplied by
258). It's an awful lot simplerto -
let the computer puzzle that out
than it is to work it out for every
instruction by hand.

Of course, you may think
that LD SP, (23613), is justas
baffling as EDH 7BH 3DH 5CH

~ in which case, you'll have to
learn a little about Z80 maching
code before Spectramon
becomes useful to you. Before
you can investigate the ROM of
a computer, you do need t0
understand the computer
language in which it was written
— assembler, in most cases. LD
SP, (2361 3) is an assembler [or
‘assembly language’ of
‘machine code’) command. If
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you don't understand
assembler, please don't throw
this article away! It will take you
no longer to learn assembier
than it did to learn BASIC (it
should be just as much fun too)
and you can come back to Spec-
tramon when you know more.

Infact, the instruction LD SP,
[23613) has a very simple pur-
pose — it tells the computer to
put the number in address
23613 into the register called
'SF'. If you consult the Spec-
trum manual you will find out
that 23613 is the ‘address of
item on machine stack to be us-
ed as error return’, which tells
you that the instruction is part of
the ROM error-handler, Using a
disassembled listing and the
table of 'System wvariables’ in
chapter 25 of the manual, you
tan trace your way through the
ROM, finding out what each
section does.,

Using the program

Spectramon takes about 15
seconds to set itself up when
first RUN. During this time, it is
building a table of instruction
codes for the disassembler, and
once that is complete, the menu
of commands will appear. Figure
1 shows this display.

To quit from the monitor,
type Q" followed by Enter. This
returns you to ZX BASIC. If you
wish to disassemble a program
inRAM or ROM, then you should
type ‘D’ followed immediately
by the address at which you
want to start. Addresses may be
entered to Spectramon in
decimal or Hex — if you want to
disassemble from address 126
{decimall, you could type D126
or DOO7EH or DVEH — leading
zeros are optional — and if you
enter more than four Hex digits,
only the last four will be con-

—

1
INSTRUCTION
. . | DECCDE
e [
=" | CPU

3 CONTROL
CPLAND #
SYSTEM
CONTROL
SIGNALS

e CPY

F LY
F.
A SEBT H———
AR INTERNAL DAT A BUS T4 aLu
— REG — —2
= J1]

" CONTRM

{’\I!H.sﬂ
{‘ ?

| | DATA BUS

DaTa BUS
CONTROL

L
P RS

35 Bus
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@ Ret

Riadd
P Pri
5 Bas

urn to =ZX BASIC.

D<address) Disassemble Program.
M{address > Numeric dump memory

BavE
au3dl
agdaz
2as83
2085
86
Qagag
2289
avanA
2RA3B
2AG0D
2928F
209@
2391
2094
2295
2096
oag7
[adu b=t
2096
aaqCc

GHa6H
Ga9EH
2EAEH
SRREH
RABEH
SABEH
auCeH
SACEH
2AADEH
2ADEH

Fig. 3. The first screenfull output to the printer from N150.

ress> ASCII mem. displau.
nter optiaon (Now OMN3
e Selection (now HEX?
Fig. 1. The various options offered by Spectramon.
21DOFE LD HL . FED@H
o DEC C
c8 RET £
FE18 CcP 19H
= RET
FEL1S cP i18H
i CCF
D8 RET
23 INC HU
FE16 [ =) 16H
3821 JR C.29290H
23 INC HL.
SCF
225D5C LD (5CSDH) ,HL
cg RET
BF CP =]
52 iD D.D
4 E LD C. (HL)
Cad494E CALL MNZ,4E49H
45 LG C;E
45 LD B.L
Fig. 2. The first screanfull of data you get, should you type in D126,
52 4E C4 49 4F 4B A5 5
A4 S@ C2 468 CF S 4F 449
4E D4 &3 43 52 45 45 4FE
R4 41 B4 =4 2 41 D4 54
41 C2 S6 41 4C A4 43 4AF
44 CS 55 41 O 40 45 poF
S3 49 CE 43 4F D3 =S4 41
CE 41 S3 CE 41 43 D3 41
=4 CE 4C CE 45 58 DG 49
4E D4 53 51 D2 S3 47 CE
41 42 D3 58 45 45 B 49
CE S5 5§53 D2 53 54 52 a4
43 48 52 A4 4E 4F D4 42
49 CE 4F D2 41 4F O aC
B> 3E BD 3C BE 4C 49 4FE
CS S4 48 45 CE 54 COF 53
54 45 D@ 44 45 45 2 45
CE 423 31 D& 48 4F s 4D
+1 D4 4D 4F S6 O 45 s52-
41 53 TS5 4dF 52 45 4E 2@
H3 43 4C 4F 53 45 2@ A3

mo
I

AHOHYRERREGEHH
o e o o o o o
IIIIIXIIITIXIIL

&
OO DO INN S IR

~ORADNTN DD MAD D

5 -9
-
-

5

=]

RMNDINKEY SPTFNREOI
NTSCREENSATTRATT
ABVARAL $CODEVALLEN
SINCOSTANASHACSA
THLNEXFPINTSORSGEN
AESPEER INUSRSTR%
CHR&NOTEINORAMND ¢
=3={>LINETHENTOS
TEPDEF FNCATFORHMH
ATHOUVEERASEQREHN

HCLOSE #MERGEUER
IFYBEEFCIRCLE INK
PAPERFLASHBRIGHT
INUVERSEQUERQUTLP
RINTLLISTSTOPRER
DLATARESTORENEIIS
ORDERCONT INUED IM
REMFORGD TOGO sSU
EINPUTLGRADLISTLE
TPRAUSENEXTRPDOKERPR
INTPLOTRUNSAUVERRS

e output from the first page of data from the command,
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sidered. If a meaningless ad- ED
dress is typed (such as D, DFF, ZB0 Assembler — after CB — after ED ZB0 Assembler — after CB — after
D123456 orD-1) thenthe com- q{il nop : rlc b 44 Id c.d it 1.d adc hibc
mand will be ignored. (0] Id be, NN flc o 48 dce bit 1.e Id be, (NN)
The disassembler displays o2 Id (beha rle d 4ac Id c.h bit 1.h
the contents of memory ane a3 ng be rc e 4D id el bit 1.1 reti
screenfull (21 lines) at a time. 04 inc b ric h 4E Id c.thi} bit * (hl)
Figure 2 shows a disassembly of 25 dec b ric | 4F d c.a bit 1.a ldra
the first screenfull of the SDEC' (675} Id b, rlc {hl} BB ddb it 2.b nd,(c)
trum ROM. The left-hand col- o7 rica flc a &1 iddc bit 2.¢ out (c).d
umn shows the address of the i) ex af af e b 52 Id d.d bit 2.d sbc hl,de
instruction. It is followed on the 09 add hl,bc {1 53 Id d.e bit 2.& Id (NN).de
same line by a hexadecimal DA Id a,lbc) med 54 Id d.h bit 2.h
representation of the instruc- o8 dec bc e e 95 Iddl bit 2.1
tion, and then the assembly ac ine © rrc h 56 Id d, {hl) bit 2.{hi) im 1
language text. After 21 lines aD dec ¢ rrc | &7 Id d.a bit 2.a Id ai
have been displayed, the pro- QE Id c.N i (hi) 58 Id eb bit 3,b in e.lc)
mpt ‘More? (Enter = No)’ will ap- QF rrca e a 59 Id e,c bt 3¢ out {c).e
pear. Press any alphabetic or 10 djnz DIS fhh B Id e.d bit 3.d adc hl.de
numeric key and the listing will 1 Id de, NN e 5B Idee bit 3.e Id de, (NN}
continue on a new screen, Press 12 Id {de).a nd 5C Id e.h bit 3.h
the Enter key to return to the 13 inc de e 5D Id e, bit 3.1
menu. 14 nec d fh 5E Id &.lhl) bit 3.(hi im 2
After each line is displayed, 15 dec d i 5F Id e.a bit 3.3 Id a,r
the program checks to see 16 Id d,N rl (hi) 60 Id h.b bit 4.b in h.fc)
whether or not a key has been 7 rla fa 51 Id h.c bit 4.c out (clh
press_ed. The Space I-;e»,r pauses 18 ir DIS mo 62 Id h,d bit 4,d sbc hi.hl
the display, which will continue 19 add hl.de i 63 Id h.e bit 4.8 Id {NM,hi
when any alphanumeric key is 1A Id a,(del rrd 64 Id h.h bit 4.h
pressed. The Enter key causes 1B dec de e 65 id hl bit 4 |
dlsass_emlg-lv to cease and the 1 nc e rrh 66 Id h{hl) bit 4,(h}
menu is d|5p1a'f'ed. 1D dec e ol 67 Id h.a bit 4.3 rrd
. 1E Id e.N rr (Rl 68 id Lk bit 5.b in il
Maglc numbers? 1F rra ma B9 d I bit 5.c out (ch
The third option allows displa 20 ir nz.DI5 slab A Id I.d bit 5,d adc hi.hl
of the nufneric cunten‘tsp o\; 21 ld hil,NN slac 68 Idf I bit 5.e Id bl INM)
e (NN, bl slad BC Id I,k bit 5.h
memory. Although the dis 22 I .
assembler does this, it only lists %3 inc hi slla ﬁ 6D Id 11 bit 5.1
between one and four bytes per i =8 6E Id 1,{hi} bit 5.(hi)
line (depending upon the in- 25 dheh dal BF Id la bit 5.2 rid
struction), The N command 26 Id h.N sla '?h” 70 Id (hil.b bit B.b in f.lcl
allows eight bytes to belisted on 7 daa 5l & 71 id (hil.c bit 6.c
each line of the display. A start 28 ir 2.DIS srab 72 id (hi).d bit 6,d sbc hl.sp
address may be specified in Hex 29 add hl.hl e 73 Id (hi).e bit 6.8 Id [NN),sp
or decimal, just as for the D com- 27 Id hLINN) srad 74 id (hi).h bit 6.h
mand. 28 dec hl sra & 76 Id (b)) bit 6,
The N command is useful for 2C inc | sra h 76 halt bit 6.(hl)
displaying the contents of tables 20 dec | sra | 77 Id (hl).a bit 6.2
used by a program or the ROM. 2E Id LN sra {hi} 78 Id a,b bit 7.b in a,ic)
Type ‘N150° to see the Spec- 2F cpl ) sra a 79 Id a.c bit 7.¢ out (cl.a
trum reserved-word table. That 30 i nc,DIS 7A d ad bit 7.d adc hl.sp
is where ZX BASIC stores the 3 Id sp.NN 78 dae bit 7.2 Id sp.INN)
spellings of words such as 3z Id (NN).a 7C Id a,h bit 7.h
PRINT and RETURN. The words 33 nc sp 70 Id a.l bit 7.1
are stored in a modified version 34 ine (hil 7E Id a.(hi) bit 7.ihl)
of ASCll code — thelast letter of 35 dac (hl) IF Id a3 bit 7.a
each '.fvord has 128 (80H) add- 36 id (hi),N 80 add ab tes O.b
ed to it, to make it easy for the a7 scf 81 add ac res 0.0
ROM routine which displays 38 jrc.0Is srl b g2 add a.d res 0.d
words to find where each one 39 add hl,sp srl ¢ 83 add a.e res B e
starts and ends. _ 34 Id a.[NN) srl d B4 add a.h res 0.h
If you found the numeric 3B dec sp srl e g5 add al ras @
representation of the BASIC ac T srl h 86 add a (hl res @.hl}
words rather hard to follow, you D dec 3 sl | a7 P S
can use the command A150 to IE Id aN st (hi) a8 Sty ]
display the reserved word table aF ot sl a 89 e ‘i T
in character form. The com- ; §
: 40 Id bb bit @.b n b.lch 8A adc ad res 1.d
mand uses 7-bit ASCIl values, . 2 S
; 41 Id b.c bit 0.c out lclb BB adc ae res 1.e
so that letters with 128 added
: . ; 42 Id b.d bit 0.d sbc hl.bc BC adc a,h res 1,h
to their code Sltl” print out cor- 43 i be bit 0.6 Id (NNJ.bc 8p A% i)
rectly. To avoid changing col- i i bh Lit @ h i 8E ad . 2D res 1.1h)
ours or moving the cursor unex- ; : 4 CR y
45 Id bl bit @ retn aF adc a,a res 1,a
pectedly, the ASCIl output : b
routine displays control 46 Id b.ihi) it @,ihl] im @ 90 sub b res 2.b
characters (those with a code 4 id b.a bit 8. i ia 21 sub ¢ res 2,
less than 32) as full stops. 48 d c.b bit 1.b in ¢.{c) 92 sub d res 2.d
You can use the Space and 49 Id ¢.c bit 1.¢ out (cl.c 93 sub e res 2.e

Enter keys to control listings
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Z80 Assemblar — after CB  — after ED Hex Z80 Assembler — after CB  — after ED
94 sub b res 2,h Do ret nc set 2.b
95 sub | res 2.1 D1 pop de sel 2.c
96 sub thi) res 2,(hl) D2 g nc, Nl setl 2.d
97 sub a res 2.a D3 out [M).a set Z.e
98 shc a.b res 3.b D4 call ne, NN set 2,h
93 sbe a.c res 3.c Ds push de set 2.1
94 she a,d res 3.d D& sub N sat 2, (hl)
9B sbc ae res 3.e 7 rst 16 sel 2,3
ac sbe a,h res 3.h D8 ret c set 3.b
9D sbec al res 3, D9 exx set 3.c
9 sbe a,(nl) res 3,(hl) DA e o, NN set 3.d
9F she a.a res 3,3 LB in aiN| set J.e
AD and b res 4.b Idi DC call ¢ NN set Ak
Al and c res 4.¢ coi (n]8] prafixes instruc- set 3,
AZ and d res 4.d ini Lons usINg Ix
A3 and res 4. out DE sbe a,M set 3 {hl)
Ad and h res 4,h DF rst 24 set 3.a
A5 and | res 4| EQ ret pao set 4.b
AG and (hi) res 4,(hl) E1 pop hi set 4,c
AT and a res 4.3 E2 ip po NN setdd
AR xor b res 5.b Idd E3 ex (splhl sat d.e
A9 nOF ¢ res 5.¢ cpd E4 call po. NN set 4.n
Al xor d res §.d nd ES push hi set 4|
AB KO £ res 5.e outd EG and M set 4.(hl)
AC x0f h res 5.h E? rst 32 sel 4.3
AD xor | res 5 E8 el pe set 5.b
AE xor (hl) res 5 {hl) EY jp (i) sel B.c
AF XOr a res 5.3 EA P pe,NN set 5.d
B0 of b res 6.b Idir EB ex de hl sot G e
B1 ore res B.c cpit EC call pe. NN set 5.h
B2 or d res 6.d e ED set 5.l
B3 ore e e otie EE xar N set 5,(hl}
B4 or h res B.h EF rst 40 set 5.a
BS or res B F@ retp set B.b
86 or (hi} res 6,ihl) F1 pop af set B.c
a7 or a res 6.a F2 P pNN set 6,d
B8 epb res 7.b iddr F3 di setl G.e
B9 cpe res 7.c codr F4 call p.NN set B,h
BA cp d res 7.d indr F& push af sat 6|
BB op e fes 7@ otdr F& or N sat 6.(hi)
BC cp h res 7.h F7 rst 48 set 6,a
BD cp | res 7, F8 ret m set 7.b
BE cp (R res 7.(hl} Fa Id sp,hl set 7.c
BF cpa res 7.a Fa Ip m, NN set 7.d
co ret nz set 0b FB8 =11 selt 7e
C1 pap be st O.¢ FC call m NN set 7.h
C2 ip nz, NN set O.d F prefixes instruc- set 7.
ca P NN set e tions using iy
C4 cal! nz, NN set O.h FE cp N set 7,ihl)
s push bc set | FF rst 56 set 7.a
Ca add a, N set 0.(hi)
c7? rst @ set 0.a
Ce ret z set 1.b
C9 ret sat 1.c
ca pz,NN sat 1.d Fig. 5. The complate Spectrum Hex codes with
CB setl e their cqrrespandﬂ_'lg as_sembh:- language
o call NN A mnamaonics. {fls certain 280 instructions are com-
b sl sy pounds starting with CBh or EDh, the two right-
call NI set 1.1 hand columns give these. These tables have been
CE adc a.N set 1.(hl) reprinted from Appendix A of the Sinclair Spec-
CF rs1 8 set 1.a trum manual,

output by commands N and A,
just as you would for a
disassembly, Every 21 lines the
‘More? (Enter=No)' message
will appear before a new screen
15 started,

The final two commands

don’'t output anything
themselves, but they do change
the output which the others
generate. When vou first RUN
Spectramon, the message ‘P
Printer -option (Now ON)’ ap-
pears. Type the command ‘P

. IXCOMPUTING APRIL/MAY 1983

fs

followed by Enter and the
message will become ‘P Printer
option (Now ON)’. If you then
display memory contents (using
A, N or D) the information will be
sent to the printer as well as the
television. Once you've finished
printing, press Enter to stop the
display and then use the com-
mand P to switch the printer op-
tion off again.

Notice that the printer routine
does not output any lines until
an entire screen-full has been

SPECTRUM UTILITY

generated. In fact, it deliberately
avoids using the LPRINT state-
ment to send each line to the
printer. Instead it uses COPY,
the ZX BASIC command which
sends all of the text on the
screen to the printer. That's
because it is almost twice as
fast to build up a full screenfull of
data and then print it using
COPY than it is to use LPRINT
for each line as it is generated.
The printer can’t stop and
start very quickly and conse-

quently the LPRINT statement is
much slower than COPY — the
printer must rev up and slow
down 21 times (once for each
line) instead of just once. In fact,
the printer always outputs the
last line of a group at half speed,
to make sure that everything
falls in the correct place when it
stops. As far as it is concerned
each LPRINT is the last line of a
group (when there's less than
33 characters being printed).

Base choice

The final option allows the user
to select the base in which
numbers are output by the pro-
gram. Sometimes it is useful to
have numbers printed in decimal
(for example, when refering to
addresses mentioned in the
Spectrum manual) and some-
times hexadecimal is more con-
venient (when displaying ad-
dress tables or working out jump
offsets). Type the command ‘B’
to change the output base.
When you first run Spectramon
it will be Hex (hence the display
‘B Base selection (Now = HEX)')
but you can switch it to decimal
with the B command. If you
wish to re-select Hex output
later you can 'toggle’ back by
typing ‘B again.

If an unknown command is
entered, Spectramon will ignore
it. If it is called upon to show the
contents of non-existent
memory (past address 65535)
it will display the message ‘End
of Memory'. If the end of
memory is encountered while
the program is half-way through
processing a line of numbers or
ASCII characters, it will fill the
rest of the line with zeros or
spaces.

If you have to stop the
monitor for any reason by typing
Break (perhaps because your
desk has melted from under the
computer or the ZX printer is
strangling itself) you can re-start
Spectramon by entering GO TO
200 after the panic is over. So
long as you've not typed LOAD,
CLEAR or NEW in the meantime,
the menu will appear immediate-
ly (without the 15 second wait
for table set-up) and the current
base (Hex or decimal) will be
preserved.

The next byte. . .

The second part of this article,
complete with program listing
for Spectramon, will be publish-
ed in the June/July issue of ZX
Computing. In the meantime, if
you can’t wait to try out Spec-
tramon for yourself, a tape of
the program is now available
from ASP Software priced at
£5.99. For more details, check
out the advertisement
elsewhere in this issue.

L}




2X81 GAME

—

Target

When RUN, this program
displays a target and a ran
domly placed star near the cen-
tre of the screen. You must
then, using the ‘N’ key to maove
left and the ‘M’ key to move
right, position the target so that
the star is in the middle of it.
Pressing the 'X' key will then
fire at the star.

Confirmation of a hit on the

star is given by the star turning
to inverse video. The program
ends if you fail to hit a star.

You set the difficulty of the
game yourself at the beginning
of the game; if you input a
value below 15, the game is
very hard indeed! The difficulty
is calculated in the FOR...TO
loop in line 50.

Missile launcher

In this program, you control a

ground-based missile launcher
with which you can fire missiles
at oncoming alien attackers.

You can move your missile
launcher using the ‘N’ key to go
right and the "M’ key to go left.
The ‘Z' key is used to launch
the missile. You can cheat by
holding the ‘2" key down all the
time as you move, but this will
show up at the end of the game
when the number of shots you
took is displayed.

Fifteen year old Timothy
Parnell of Ipswich has
contributed two great
programs for the
unexpanded ZX81.

The game can be altered so
that the missile rises at a faster
rate. This is done by changing
line 150 to read:

150 IFB< =19 THEN LET
B=B-2

If you make this change, you
should also alter line 70 to read:

70 IFB< =0 THEN LET
B=20

ZX COMPUTING APRIL/MAY 1983




| ZX81GAME

S LET s=0 S PRINT "INPUT DIFFICULTY"
18 LET X%X=1%5 & INPUT D
20 LET Z=9 7 CLS
38 LET y=@ 1@ LET 5=02
40 LET B=20 20 LET X=1®©
5@ PRINT AT B, X; "} 38 LET yv=18
5@ PRINT AT a+1,z;“g?" 4@ LET U=INT (RND:23)
78 IF B=8 THEM LET B=p@ S@ FOR T=1 TO B
8@ PRINT AT YJZ—l;“fIE" 6@ PRINT AT X.¥Y: " I “;AT X+d,Y
98 LET Z=F+1 D MAIAT XE2.¥Y¥2." - YIAT X+2,Y
1@@ IF Z=31 THEN LET Y=¥35 -2 T

1l1@ IF Z=31 THEN LET Z-=2 @@ LET Y=Y+ {INKEY%$="M") - (INKEY
128 IF INKEY$="N" THEN LET X=X- HFE="N")

1 120 IF INKEYS$="X" RAND Y+2=U+1 T

113& IF INKEYS$="M" THEM LET ¥=X+| HEN GOTO 160

13@ PRINT AT 12,w; "=&"
14@ IF IMNKEYS$="Z" THENMN LET B=19 148 NEXT 7T

(145 IF INKEYS$="Z" THEN LET 5=53| 158 PRINT AT @,1@; “YOU HIT “;S
S5TOR

i5@ IF B<=19 THEN LET B=B-1 168 PRINT AT 12.4; "B~
16@ IF Y=2@ AND Z=X THEN cOTO 2 17@ LET S5=5+1

182 PAUSE Se

170 IF X=Z AND B+1l=Y THEN cOTO 185 CLS

l19@ GOTO =a
18@ CLsS

il8@ GOTO Sa
22@ PRINT AT 1@.8; "RLIEMNS HRALUE

LANDED ¥YOU HIT =
298 STOP

320 PRINT AT 18.8;" You HIT TH
E ALIEN IN ";3; " SHOTs"

S
I
= - *

A sample screen dump from -i. A sample screen dump from

the program, Missile launcher. the program, Target. 1

A FONTAMNA ORIGINAL

BETTER PROGRAMMING FOR YOUR

SPECTRUM
AND ZX8lI

S. ROBERT SPEEL
Consultant Editor:Tim Hartnell

* Over 40 programs, ranging *k Special features include PEEK

from the simple to the complex. and POKE, String Arrays and Low
and High-resolution Graphics.

* Includes highly original new
games such as Hero Maker, *Only £2.95
Alien Descender, Vapours on

H Available from all good bookshops as well as from
Venus"‘ Astermd Belt and Fontana Books, Cash Sales Dept.,G.P0.Box 29,
3-D Maze. Douglas, Isle of Man, British Isles. (Add 10p for

postage in UK.)
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MCMLXXIX Walt Disney Productions

TR G PECTRUM CAMIE MR e

Asteroids ahead

Steer your spacecraft clear of
the asteriods in this exciting
game from Mr Bish of Exeter.

There you are, a lonely
spaceship floating through
space, when suddenly wyour
peace is shattered by a swarm of
asteroids bearing down on you
at a great rate of knots. You can
manoeuver your craft left using
the ‘5" key or right with the ‘8’
key. You also possess an energy
field which you can use to
deflect asteroids you cannot
avoid, but beware of running out
of energy — the energy field has
only a limited strength and a
short range.

User defined graphics have been

used in this program for the
asteroids, the energy screen,
the spacecraft and the explo-
sions. They are set during the in-
itial display, thus not causing an
embarrassing pause during the
game.

Logic lines have been used
within the program. The most
well-known example of these
are present in line 50, but you
may like to study the less
popular conditional GOTO used
in line 405, Also, the use of
ATTR to detect the presence of
a white asteroid in the path of

the yellow spacecraft should be
noted; SCREEN $ (x,y) would
not work with user defined
graphics.

Line 460, which goes to
itself, is used to prevent a STOP
message from spoiling the ap-
pearance of the screen. Press
the Break key to stop the vicious
circle,

It should also be noted that
the capital letters within quotes
in lines 62, 100 and 400 are
user defined graphics and as
such should be entered in
Graphics mode.

The program is also equipped
with a routine to give your score
and the best score achieved,
and there is also a best-ever
score with the initials of the
player who managed to build up
that score. To operate the best-
ever score option, enter:

LETe=0

as a command, and then SAVE
using:

GOTO 430

The program, when LOADed,
will GOTO line 1 and execute
itself, complete with variables.
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P SPECTRUM GAME |

1 BORDER 1: PRPER 1:
FRINT AT @,8;
S AHEAD!".
H G;Jflf
3
t
£

CLS : IM
FLASH 1; "AsTFE
PRLISE 186: PRINT

Steer
the swarm ofF

oy astavaad
voxd" " ""But BEWMARE
a
u

o

CHrrEnd

has onluya short

BEId~m LMo
s ln
Nog-~2m
CRNMOA e
W -

SEMGm

S g
=

-
m

i<m :

B B

)
D
C
o
mEm

r
m
~ P mum o224

~5 Com ITol
W+ ~m

1@ INK ©: CLS
=5: LET l=15: LET

s

m
<~ s

“Zun+
Iz

«Mi~n~Herm
~= Ml

L

L L
5@ FOKE 23692 ,255: LET
KEY$="58" AND | <29) — [INKE
HE L@ : IF INKEYS$="8" TH
r=f-1: IF F:>@ THEN PRINT A

INK 6; "PRR": GO TO 64

62 IF INKEY$="PR" THEMN LET F=F -
1: IF f:8 THEH PRINT a7 B,i; It
&, "PGR"

64 IF ATTR (8, Ll+21=315 OR” ATTR
(B,1=15 THEMN LFT p=p -1

(=13 EF ATTR (8,L+1)=15 THEN LET
P=p -

87 IF p<1 THEN &0 TGO 428

19@ PRINT AT AP e “SRAT 21,2
1;"": PRINT : PRINT AT Z,L, INK
B;"3", INUVERSE 1;p; INUERSE @:"T
": LET t=t+1: LET li=l: PRINT AT
21.RMND*31; INK 7;,CHR$% (RND$11+1
44} AT 21.RND*31;CHR$ (RMDx11+14%
41 . GO TO So

40@ FOR n=1 TO 3: PRINT AT E,L1
"aRAT TPLLll; INK 2;" M “"JRAT 8
oL “; PAUSE 2: PRINT AT 6,1
1; INK &6;"0ORU";AT 7.,L1;"N N"; AT
B.\L1; "PRR": PRUSE 2: NEXT n: FOR
n=6 TO &: PRINT AT n, ti;" Rl

NEXT n
IF bit-13 THEM LET b=

i@2 CLS
IF e<b THEN LET e=k:

t-13
403 INK 7
PRINT AT 6.8, "You have beaten

485 PRINT ;™

L 9
he best ever score. Enter the
HALL OF FRQHE" - " "Dress the itwn Le
tters of your initials": LET n
$="": FOR n=1 TO 2: PAUSE @&: L T
NE=N$+INKEYS®+".": NEXT n: S

=

5t ScOre=";p*'*" EBest ever Scor
e=",: PRINT FLASH 1.e." by Mains
“Y: FOR n=1 TO 150: MNEXT n PRIM
T FLASH @, " Fress p to plLay ag
= o o R R 5= 1o zave
if to finish": PRUSE @ (R

TO 1S PAND INKEYS$="p") + (4320 QWD X
NMEEY$S="5") » 1453 AND INRESTY$S="T")
4d3@ SHUE "asteroids" LIME 1

458 PRINT -~ 77 ° " Thank you for
rlavying. ‘Bye’

460 GO &ea

Q33@ READ ps
AA24A FOR n=@d TO 7
350 RERD a: POKE USSR ps$s+n.,a

306@ NEXT n: NEXT m: RETURN
30565 BORDER 1: PAPER 1. CLS InN
K 7: g0 TO 2

2@7@_DATA "a".62.33,255,1293,129,
65,37 .26 B ) i
9988 LATA "b",112,14E8,138,65, 123
, 129,994,532 T

9090 DATA “c”.@.@,2¢4,35,36,. 56,0,
élﬂ@ DATA "d",0.0,48,40,45,32,0,
L

2110 DATA "e",0,24,40,42,16.0,@,
%]

9120 DRATA "7~ ,113,136,135,52,40,
15, @,

9132 DATA “9",0.0.0,.56,44,16.0.0
214@ DATA “h".@,@,30,18,34,84,23
5.0

915@ DATA ~i™,94,177,133,233,34.,
eSS, 66,80

916@ DATA ",j".B.BZ,B65,66,54,17,1
4.0 B
917@ DATA "k",95,144,144,116,10.
43,65, 1236

91&02 DATA "L",62,65,242,9,247,13
&, 148 3¢ -

219@ DATA "m",145,82,16.7.244,8.
T4, 1ET

Q282 DATA “n",100,24,198,0, 222, 0
=4 ,182

9210 DATA "2",0,4,34,15,1,.62.50,
=1

322@ DATA "p",9,5@,68,1,18,34,4,
ey |

923@ DATA "q9".@.8,17@,42,73,65,1
2204@ ORTA M, A4, TS, 34,108, 70,6
.02, 8

825@ DATA "s".@,3,15,15, 120,200,
255,86

Q268@ DATH "t",d,192,240,240,230, 1
3,255.28

927@ DATA “u",@,32,68,72, 188,36,
75,144

An axample of the graphics from the
program.




HILTON COMPUTER
SERVICES LIMITED

The renowned PERSONAL BANKING
SYSTEM is now available for
ZX 81 B ZX SPECTRUM B DRAGON 32

Maintain permanent records and fully detailed
statements of your finances including:
# ALL cheque book transactions and bank receipts
# ALL standing order payments
AUTOMATICALLY PROCESSED (monthly,
quarterly, six-monthly or annually AND for set
number of payments)

previous entries. List by category facility is included.
Additional BANK RECONCILIATION module
available, (Dragon version soon) to automatically
match your Bank Statement to your PERSONAL
BANKING SYSTEM account.

Full instructions included and GUARANTEED after
sales maintenance provided,

PBS ZX381£8.95(16K) @ ZX SPECTRUM £9.95
(48K) @ DRAGON £9.95 (32K)

REC (for use with above) £5.00

TRDER (specilying for which machine) by POST from

Hilton Computer Services Limited pept | zx )

14 Avalon Road, Orpur}?{cn Kent BRE 9AX.
OR at the POST OFFICE using TRANSCASH ACCOUNT 302 3557

# YOUR PBS ISNEVER OUT OF DATE #

In addition the ability to search, locate, delete or correct

-

V & H COMPUTER SERVICES
PRESENTS

SPECTRUM SPECTACULAR

(50 Programs for the Sinclair Spectrum)

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

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

By the same author—

WHAT CAN | DO WITH 1K (ZX81)........... £4.95
WHAT CAN | DO WITH 16K? (ZX81) ....... £4.95
DRAGON EXTRAVAGANZA (Dragon 32) . £4.95

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

TEL: STAINES 58041

Business users please note 'hn
TRU

a'\.‘rHULL [,n JFarm 1S5 now
availabl *fﬂ Z%B1 ‘P I O

rite for details ¢

£2 .00 for cor nrh nsiv

W

anual

%&CTM
1003 mzs’ M

KT\
AR\

96

Ihmﬂhmmbﬂmﬂl

FORTH:

A full implementation of this very fast running
language. Ideal for writing ""l""( .-Irl g arcade 1\;.:\.. games
Allows the full colour and ¢ cur11 acilities of the Spectrurmn | 19.95,
'., be used. Fulure Microdrive enhancements will be made

vajlable 48K Spectrum ¢ 'm

CHESS 1.4: 10 Levels m/c. Graphic screen display 8.95
16K ZX81 only .
INVADERS: Very fast m/c action. Includes mysiery
ship and increasingly difficult screens. 16K ZX81 only

MAZEMAN: A fast action m/c gar
produces the spirit of the ['-r ginal. T ZX81
version includes exc W graphics
v 16K ZXB1 & 16/48K Spectrum 4.45
ADVENTURE 1: Based on the origina game
by C & 5 me was 1 start of the
Ar r Userlss.2 |ZX81
ealures Save G: |I| e as the game can | g.gs 9.95
i literally take months to complete. 16K ZX81 &

48K Spectrum

ABERSOFT

7 MAES AFALLEN,BOW ST, DYFED,SY24 SBA
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SPECTRUM

16/48
AWARI ADVENTURE

* The ancient African game of logic. It takes 2 minutes to * Over 200 places to explore in this machine code game
learn the rules but far longer to master the tactics.

using advanced data compression technigues.

* Select the *Goat-herd” level of play and it's an addictive * No random elements - you will need skill, cunning and a
game for children (8+ ) that exercises their minds - not sense of humour as you explore caves, forest and castles.
their laser fingers.

* Evade ruthless pursuers and overcome a host of obstacles.

* Select the ‘Witch-doctor’ level and it’s a threat your , . ooy
sanity. We haven't beaten it and we wrote it! * Multiple word commands and single letter abbreviations!

£1000 IN PRIZES

FANTASTIC VOYAGE *k Buy both Awan and Adventure and enter
(zxaul 16K ONLY) the “Foilkade Challenge’ competition.

Details with cassett= or send SAE.

I'his real-time graphics simulaton set inside the human

body was written by a lecturer in anatomy. You are injected ALL GAMES £5.95 EACH, 2 FOR £9.95,
into the blood stream in your miniarure submarine, Navi- 3 FOR £13.95 (ANY MIX) INCLUSIVE

gate the arteries, veins and heart to the brain, where a blood

Wik be ko’ i TR s S e L FOILKADE LTD

using arcade game type graphics. Everything you do uses DEPT ZX1
up precious energy. Three display formats—a lateral and
frontal body scan plus blood vessel name, a close-up scan 66 LITTLEDEAN, YATE

and a laser-sight for fighting lymphocytes. BRISTOL BS17 4UQ

k.

16K  ZX81
Spectrum

b | Y
.S, VMANAGEMENT GAMES

DALLAS - AIRLINE
AUTOCHEF _ PRINT SHOP
FﬂﬁME.R
IPFII.CES.“ - f-'“'-_""LG“.'?E_F” %

IMAIL ORDER) Please state computer type and send -:;-h,e‘ que to
TO ORDER DEPS.X., CASES COMPUTER SIMULATIONS, 14 LANGTON WAY, LONDON SE3 7TL.

RETAIL STOCKISTS

LONDON LEEDS
v LEICESTER

: MANCHESTER
BATH
BOURNEMOUTH x ‘ NEWBURY
BRIGHTON NEW ELTHAM
DAVENTRY i i NORFOLK
IPSWIGH i
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ZX81 UTILITY I

-User character

set

Print upper and lower case
characters with your ZX81 with
this clever program written by
David Mold of Cheshunt.

Similar in nature to the user
definable graphics program by
Chris Callender which appeared
in the August/September issue
of ZX Computing, this program
is rather more flexible in that it
will store a character set of upto
99 characters and enable them
to be LPRINTed simply by enter-
ing a string (X$).

Once you have entered the
program, you will be greeted

a8

with the prompt:

NOW ENTER THE CODES FOR
THE SPECTRUM CHARACTER
SET

Simply type in the codes given
for the lower case characters
(like on the Spectrum), and
these will be placed in the
array, U.

You will now be given the

prompt:

ENTER TEXT TO BE LPRINTED
USING NEW CHARACTER SET

At this stage, you simply enter
what you would like to be
printed in upper and lower case.

Any letters you enter as nor-
mal video will be printed in lower
case. Any letters entered as in-
verse video will be printed as up-

per case. Numbers entered as in-
verse video will actually be
printed as normal video
numbers, whereas if any
numbers are entered as normal
video, they will be printed as the
extra characters which have
been defined for them.

Extra,extra

If you have entered your own
characters, having answered
“¥' to the prompt:

DO YOU WANT TO ENTER
¥YOUR OWN USER-DEFINED
CHARACTERS? (¥ OR N)

then they can be obtained by

typing in the graphics cor-|
responding to the Sinclair codes |
1 to 10 (for details check out |

Appendix A of the Sinclair ZX81

manual). For example, CHR$ 1 |
corresponds to the first user- |

definable graphic.

Character definition should
only be attempted if you under-
stand the way that a characteris
made up from binary numbers
(eight for each character). These
numbers must then be trans-
lated into decimal to be typedin-
to the program. The extra
graphics characters, along with
the number that has to be
entered to produce them is
shown in Fig. 1.

Line by line

Before typing in or re-LOADing
this program from tape, it is im-
portant that you enter the
following two lines (each follow-
ed by Newline) as direct com-
mands:

POKE 16389,124
NEW

in order to reserve space above
RAMtop for the LPRINT routine
which is copied out from the
ROM in lines 10 to 50.

Here follows a brief break-
down of the structure of the pro-
gram.

Lines 100 to 170 copy fromthe

ROM into the array S, all the |

codes for Sinclair's characters,
from ‘0" to ‘2" (normal video).
Lines 200 to 270 copy fromthe
ROM into the array U, all the ex-
tra Sinclair symbols, suchas "',
‘' gte. These will then be ob-
tainable directly when the pro-
gram is in use.

Lines 300 to 370 allow the user
to enter the codes for the lower
case characters into the array U.
[These codes are shown in Fig.
1). Every other line of this prin-
tout has the codes to be entered,
separated by ‘/' to represent
Newline, and above each set of.
codes is the number that should
appear at the top of the screen
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P 2X81 UTILITY |

in- when these codes are to be 99390to9999). When all the ar- 2/8-84 34 -84 784,950 3,61
be entered (and represent the rays have been entered, lines @ /@ ./ 63 4B 16  ER. SR 2 62
o codes’ positions in the array U), 100 to 500 can be deleted. Line BrOA 6B 56 'SE B2 25063
ny Lines 400 to 480 allow youto 1 should then be changed to @@ <123 "2 .18 32, =300
nal define your own graphics read 1 SAVE “‘Characters’, Fig. 1. The codes for the lower case characters — to be entered inta the
he characters, and enter them in Connect up your cassette, start  array, U.
ve decimal forrn. it recording, then enter GOTO 1 *‘
Lines 500 to 700 allow you to  as a direct command. Do not use 1 SAVE "CHARACTEVS
enter whatever you wish to be  AUN or the arrays will be wiped. = FE‘-"T -2 T -
printed using the new character Make sure that all DIM state- ég guﬁEI:i"‘d‘E %lgEEH {2362 ¢T3
vl set, and then looks up the codes  ments have been erased. The pd E T ‘; ) kg = gk
ed for these characters in the ap- program, when LOADed, will 2,3 gDKE 3183@ &3
propriate arrays, mapping them begin straight away, which S@ POKE =
into the array A, for LPRINTing avoids the danger of the user 198 OIM = ios
ER using the subroutine from typing RUN instead of GOTO to 118 LET X=7g587
=D Sinclair's printer manual (lines begin. 1= FCH N=-4 TO =o
130 FOR F=3% TQ 5
X o 188 LEYTxExe
r- 255008006, 8. 8, X=X+
o8 39 " ’ e 17e NEXT N
- B AE B @ DIM UISS.6)
;.!lt géiﬁ 16716 716 B 1E B, S?g LEE Nt??é:i:'
y B ABS. S,AS3084 53, FD MN=11 o =27
E: E? 2=1-Fa L= 18S-1688 0158, (=1 B <3 gga FOR P=1 Tg =
i CABRSDR RS R @ LET UIN. P =PEEK (N7
L géasrigﬁ B35-3I 26 .38 R 240 NEXT P .
15/55,33 148,168 16,18 15 2508 LET X=X+
: : o 258 N5YT Yoo
' B- SR IR 2 CAB SRR TR, @ GOTO S
4 N2 SR
se prs RS TE TS E, . s T
S- 25 Bitdmasait. rn ARCTER SET™
n- B/B/B/1E D R 31@ FOR N=2F5 7O &3
3 332 FEE T8 N
; 2/126 /36 36 /36,3836 i 1 TO
J e 388 AN ELSeS
- SO /BE /ISR IRICARA FASA SRS SER N
o ag 36@ NEXT P
B/8/58 2 /G2 88,62 W 37@ NEXT N
gg :gg ch%hﬂ‘ DO YOU URNT TO ENTE
/BL /B4 124 BB BB IR R
g 40 . R YOUR OUN USER-DEFINED CHARACT
n- B/B,58 5L BE S BBk A ER? (v OFR HY*™
e 41 42 INPLT HE
- Br2,2/,62 /6666 /82.70.7 4235 IF F[A%="N" THEN GLCTC =P
n- 42 450 FOR WN=1 TO 10
B/0/60 /667124 B ED. R 448 PRINT AT 5.8:4HN
43 AS5% FOR F=% T &
3/12/16155#15115315.'9.' 468 PRINT 7T 4.,
i4 4685 INPUT UifMH.E:
/@/60 /66 /66, 62,268 . 472 MENT F
45 450 HNEXT M
e 8/64 /64 /12065 68, 65.7 0.~ S@PP CLS
:: Vi E?E SL%LJ ENT TE LP
es 4B 16 7167568 Q PRIMNT v ER EXNT TG EE )
R resad etk INTED SING NEL CHARERCTER S
3 R/4/B/12/4 /4 /68567 529 INPUT XNs
D- 48 —=2= FRIT
B/32/40 /45 /A5 4B . 56,8 S=T CTIit /5:32,5!
49 530 FUR X=1 TO LEfs X F
e B/32/32/-32,/,52,52 24,8, 5408 IF H&iX:=" " THEN GUT O Teo
e =12 SS8® 1F LOULE X:iX) »187 THEN GOTO
B/8/104 B4 /B4 Bl Bh o3 - =1 1"
5. 51 SEQ FOR Y=1 T &
B/R/120 65 EE EE BE B S7@ LET RIN.Y) =ULCODE N$iN? . %7
e -] S80 MNEXT Y
k- B/8/56. 66,65 E6.SE .5 S98 GOTa vae_
s 553 6@C FCR Y= 7O 5
D- B/ 120,63 ,682 120 B4 Bd 5;.13 LET AWN.Y) =S {CODE N$EIN) -1I55
2~ 54
B/B/6D BB/ BRA B &4 620 NEXT
- 55 700 NEXT X
o /R 28,32, -'1.= S b= =0T « T 9929 FOR J=1 TQ 3=
g 3355 PO%e5EIER :
3 e, P 2 HE SE2ESS+n+B€fJ-17 Ftd N3
:_ R 8-6@-6 Eb S A 9933 NEXT &
1 /32,112,232 32,32 D4R 9994 NEXT J
A, 53 soEEsE 9995 FOR H=8 TO 51
i E/BIEBxEBzﬁE.—*ﬁBxSE\‘-'B; 9996 POKE 1E4s4i¢n.n
Q 7 ]
géa/EE,'EE\.-'-!-B.-'C-BA-'JE.-'B.-' 9998 =35k 351744
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HOME SECURITY UNIT

Every 90 seconds a home is broken into

NOW USE YOUR ZX81
AS A BURGLAR ALARM

Everything you need:— Includes
Sensors, pressure pads, program,
home security board, and full
instructions.

Simple and easy to install. Fully
assembled.

No television needed to run.
Fully expandable.

Less than the cost of a conven-
tional non-computerised system.

HOME SECURITY UNIT

£49.95 plus VAT plus £2.00 p&p

FOR FURTHER DETAILS WRITE TO:

LOVEDAY COMPUTERS
LTD
Tremadart Close, Duloe,
Liskeard, Cornwall.
or Telephone: 05036 3170

or send cheque/money order for

£59.44

for your Security Unit

N

IN YORKSHIRE

COME ON IN! TRY OUR SELECTION
OF COMPUTERS - CURRENTLY Z£X81,
SPECTRUM AND VIC 20 -; BROWSE
THROUGH OUR WIDE RANGE OF
SOFTWARE FROM ALL THE MAJOR
PUBLISHERS; PICK UP YOUR RAM
PACKS AND PRINTERS HERE

MAGAZINES, BOOKS, - WHATEVER
YOU WANT FOR YOUR COMPUTER
CALL IN AND LOOK AROUND. WE
LOOK FORWARD TO SEEING YOU.

REMEMBER. YOU'RE BETTER OFF
AT A PROPER COMPUTERSHOP

flexiwords

computershop
18 Otley Road, Leeds LS6 2AD
Telephone Leeds (0532) 758474

PERSONAL COMPUTERS FOR
BUSINESS AND HOME

X s3=

Serious Application Software for your
16K ZX-BHSPECTHllJM 16K or 48K

MATHS

SALES LEDGER
e
P_UHCHASE LEDGER

5, remittance up 1o 200 accounts. £10.00

INDEK!RETHIEVAL SYSTEM e
5ING SEars rdd of part of word. £4.
BFIIDGE

day-Dooks, statemants e1c for up 10 200

% and prints full scoreboard, totals for 5
and all r-.,;.:...l_. Eli 50

MDRTGAGE

FIETAIL ACCDUNTING e
SHAHE PUHTFDLIO e

PAL analysle et £8.80
INCQME TAI :

""--.-r':|f= NErEase

' ula el pay calculation for fulure
nths EEEID

42 /45 New Broad St, London EC2M10QY

Zx SAS -S:Aqf; 1-r:|"|r<,~'&: ULCJIJ.
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SAVE £4.25 by receiving

¢t FREE muguzme bmder
when vyou

subscribe to

ICOMPUTING]

Its true, by subscribing to zX
Computing you will not only receive
your personal copy direct to your door
for a whole year but also have a
superb AS.P. magazine binder in
which to keep your copies AND ITS
FREE!

All you have to do to receive your FREE
binder is book a new subscription or
renew an existing subscription to

ZX Computing before 30th April 1983.
What could be simpler? Normally
priced at £4.25, these attractive
binders will hold approximately 12
issues of ZX Computing.

Not for you any longer the chore of
having to track down dogeared copies
of your favourite magazine, instead
you will merely go to your bookshelf
and they will be waiting for you in
pristine condition.

Don't miss out on this outstanding
offer — subscribe today and receive
your FREE binder within 14 days of
your order being received.

SUBSCRIPTION E'::E.W foreélssues

RATES E13.60 for 6 Issues

[ ————— e ——— e —————————————————
| ,

| SPECIAL OFFER

I J ; ) I am enclosing my (delete as necessary)

| Cheque/Pastal Order/International Money

| Order for £

| (made payable to ASP Lid}
AAH CR

| Debit my Access/Barclaycard *

! @@m u TI N (‘delete as necessary)

I 513. LONDON ROHD luurlwdne-l_l | [ [ | | ] I ] ' ] ] J

| THORNTON HEATH, Please use BLOCK CAPITALS and inciude post codes

I SUREHI'%;;L CH]; GAR Name Ul'lr.' Mu.' Min]

| Please send my free binder and ﬁd&m“_, B i i m e v e mans
| commence my personal subscription

| with the Bge 000000 FESrbemsassnesce- .o

|

I hek O] as overseas surface Signature ..o

| spipeoptiale £24.40 for 6 Issues

I Alr Mall Date: coivinsmmmninsmnessaiiasaimss

T e e s S . . e e S s o — — — — — S — — —— —— ———— o —

IX COMPUTING APRIL/MAY 1983




from

J.K. GREYE SOFTWARE LTD

PLEASE NOTE

As from March 31st the ZX81 Games

currently available from this company

will be marketed solely by two
Separate companies as follows:

Gamestape 1 — 10 Games for 1k

Gamestape 2 — Starfighter, Artist
Pyramid

Gamestape 3 — Catacombs

from J.K. GREYE ENTERPRISES
16 PARK STREET
BATH

Gamestape 4 — 3D Monster Maze

Gamestape 5 — 3D Defender

Gamestape 6 — Full screen break-
out for 1K

from NEW GENERATION
SOFTWARE
16 BRENDON CLOSE
OLDLAND COMMON
BRISTOL

ANy enquiries concerning

the above games should be

made to the respective
companies.

THE SOFTWARE BANK

NOW IS YOUR CHANCE
TO TRY OUT PROGRAMS BEFORE YOU BUY

Join us and get immediate access to a wealth of
software by exchanging tapes ‘on a temporary or
permanent basis' with our members.

FAST RELIABLE SERVICE
ALL TAPES CHECKED BEFORE DESPATCH

COMPUTERS REPRESENTED:
ZX81 SPECTRUM BBC VIC20
DRAGON 32

(ENQUIRIES WELCOME FOR OTHER COMPUTERS)
Only 50p per tape exchange plus p&p. Send £5
Annual Membership Fee on full money-back

approval and we will supply you with our information
sheet and order form. Please send SAE for details.
Stoneygate

Dffice:
The Software Bank
SVB
Leicester
LE2 2BB : ;

35 Alexandra Road

Y
- g e s - -
!/} ’:l’l-”. IDLICIDNS
FEINCINGI 0T 1IN
MICROSPHERE COMPUTER SERVICES LTD
72 ROSEBERY ROAD -LONDON MIO2LA
TELEPHONE 01-883 941 |
EVOLUTION {48K Spectrum
Can you: Trace the course of evolution?
Start with primaeval soup & end up with man?
Survive the odd major disaster?
Should be easy after all it's been done before!
Only £6.95
OMNICALC (48K Spectrum)
The best spreadsheal analysis program you can buy for the
Spectrum. Uses include financial plan ning, home budgets etc
Features: 99 columns or 250 rows
Fully prompted input
Extensive repeat facilities
Conditional expressions and BND
Totalling and sub-totalling
Comprehensive manual
£9.95
ZX-SIDEPRINT (For Spectrum or ZX81)
Print sideways on the ZX-Printer to give proper 80/132
efc.character print lines
Easy to add to existing programs
Routines to take print lines direc from screen
Lower case letlers even on a ZX81!
{State version req'd) £4.95
CREVASSE & HOTFOOT 16K Spectrum)
2 original games from Microsphere
Can you make it across the ice-cap whilst chasms apen and
close all around?
Help the rabbit get to fields tull of carrats - but remember: the
plumper the rabbit, the greater the danger
Excellent value £4.95

102
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THE COBRA

"£26.85

INCLUSIVE VAT

Why pay more when you can use
your Sinclair*to tie into a
mainframe and/or networks with

the COBRA RS 232
COMMUNICATION INTERFACE.

AT

COMPLETE KIT

INCLUDING MANUAL £ 30 m 00

SOFTWARE AVAILABLE £ 4. 5 0

uitable for use with Sinclair ZX8 or Spectrum §

(Spec

ify when ordering)

R T R
COBRA Technology Ltd., 378 Caledonian Rd., Islington, LondonN11DR

Manufacturers of Quality Micro Technology Peripherals

.

Sy




N SPECTRUM EDUCATION

ZX-CESIL 2 - part one

John Miller has taken a quick
break from his A-levels to
prepare us a splendid
implementation of the
educational computer language
for your ZX Spectrum.

Those people studying for 'O’
level or ‘CSE’ Computer Studies
at school, more than likely have
to learn the language CESIL
(Computer Education in Schools
Interactive Language) which
supports 14 program
statements as standard and a
handful of commands. The
language | chose to implement
CESIL in was ZX Spectrum
BASIC — with 48K RAM. (The
use of a ZX Printer is optional.}

Type in the program
(carefullyl) and then enter the
command:

RUN 1

Two pages of introduction will
be displayed, then you will see
the prompt:

104

Which mode (1 or 2)7

In reply, enter 1 or 2.

Mode 1 means output to
screen only and mode 2 means
output to both screen and
printer. The Spectrum’s screen
BORDER state depends upon
the current mode:

Green for Mode 1
Yellow for Mode 2

When the message ‘C?’ is out-
put, you are required to enter a
CESIL command:

COMMAND NOTES

beg Execute the CESIL
program.

cha Change a CESIL line.

del Delete a CESIL line.

lis List the CESIL pro
gram.

new Re-initiate program
same as stopping the
program and entering
RUMN 1.

ter Stop the interprater

terminate.
* Start CESIL entry.

When using ‘cha’ or ‘del’, the
first parameter is the line to be
edited (del followed by Enter
followed by 5 followed by
Enter, will delete the fifth line).

When *?' is output, you are
required to enter a CESIL line.
Labelled lines are |1 to 199 and
store locations are designated
al to a99 (positive constants
do not require ' + '). Please note
that ‘I’ means ‘label’.

Types of argument

a The argument required is:
li) Space, any whole
number between

— 32768 and + 32768

or lii) Space, a ; any integer
between 1 and 99.

eg (i) loa -2

(i) add ab
b - The argument required is:
Space, ‘I' , any integer 1

to 99,

eg jizl10
¢ — The argument required is:

Space, quote, any alpha-
numeric text of length 1
to 22, close quote,

eg pri "‘Hello there!"’
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INSTRUCTION PURPOSE ARGUMENT TYPE
add Addition a
div Division a
hal Halt execution n
in Input from data n
jin Jump if negative b
jiz Jump if zero b
jum Jump b
kin Input from keyboard n
lin Start new line n
loa Load a number a
mul Multiplication a
out Output n
pri Print c
sto Store d
sub Subtraction a
- Comments e

d - The argument required is:
Space, a, any number 1
to 99 (integer),

eg sto aB6

& — The argument required is;
Any alpha numeric text
of length 1 to 23,
eg ; This is a comment

N — Mo argument required.

Allinstructions are standard, ex-
cept ‘kin’, which is the same as
BASIC's INPUT number. The in-
Struction ‘in’ is the same as
BASIC’s READ. All arithmetic is
calculated solely using the ac
cumulator.

In order to exit from CESIL 2
entry, enter;

%
Asaline, you will then be asked

to enter the data string in the
farm:

nl,n2, n3,.. nx, *
nl=item 1

n2=item 2 .

nx = last item

e0.1,2,3,6,7,9, %
iNote the comma before the %

For no data, just enter an
asterisk. (Also, only the first 20
items will be accepted.)

To change the data for
another RUN of the same pro-
gram:;

PROMPT  ENTER
c? #*
? %
Data?  data string

Also, if after entering and ex-
ecuting a CESIL program, entry
mode is again initiated and the
lines will be added to the end of
the previous lines. The number
uf program lines available is 100
[that's my limit — not the Spac-
trum’s).

To change the maximum
number of lines, make the

ZCOMPUTING APRIL/MAY 1 983

following changes to the BASIC
program (X= the number in-
stead of 100 — maximum value
= 255},
20...: DIM p$ (%.25):
1380 FORx=1TO*%
20 30FOR z=VALi$ 4
1TOR
3710 i last In< (% + 1)
THEN GO TO
3750
4180 FORc=1TO X
During CESILZ execution or
CESIL2 listing {lis), command

mode may be achieved by press-
ing the space key — as long as it
is unshifted!

Labelled lines

li) Labels — 1 to 19
The formatis |, n, Space, Space,
instruction + argument.

egll lin

Also, arguments should be
preceded by a single space, in
turn preceded by the instruc-
tion.

ToSAVE the ZX-CESIL 2 pro-
gram, type in the following:

SAVE ““cesil’’ LINE 4450

The program, with all variables,
uses approximately 18K. With
the screen, printer buffer, etc,
this expands to 25.9K

Errors

ZX-CESIL2 generates error
messages for various user er
rors. The possible error/report
messages are;

1]
fii)
{iii)

Data all used.
List complete,
lllegal label error.

livl  Instruction does not ex-
ist.

vl  Command as statement
error,

(vil  lllegal use of argument
error.

(vii)  Space missing error.

(viii) Label missing error,

lix)  lilegal operand.

(x}  Number out of range
error,

Ixi)  Location missing.

{xii)  Invalid location.

(xiii) Missing quote error,

(xiv] Invalid text error.

{xv) What?

(xvil Statement as command
error,

{xvii} No more program room.

Ixviii] Data invalid.

{xix] First 20 items of data
only accepted.

(xx) No hal instruction.

(xxi) Last line reached or hal
executed.

(xxii} Called label does not
exist,

{xxiii) Arithmetic overflow.

Part two...

Due to the length of this listing, it
was decided to run the article
over two issues. The second
part of this feature will contain
the remainder of the listing, as
well as some screen dumps of
the program in action. Our
apologies for the inconvenience
and our hope that you find it
worth the wait.




SPECTRUM EDUCATION

i@ REM anset up v

ariabtes etc.
2 oI asig9. .22 oIM LSS5, 3);
oI d:taa 2): DIM JEI31): DIM K
$i(25): DIM t:iQQ}. CIM pili0Rd,25
- DIH C(Eﬂﬂ DIH L2
28 DARTAH add ,1133,"b29",1,“ch
",EBB,"det“.Eai "divw",l1l@1l,."hal
"nlRRR2."in .1@33,'J1n“,133m,“g;
z",A301,."5uRnt 1302, Ckin® 10804, 1
in”,12@5."1is " 6, "lpa".11@2, "BUL
L1133, “new” ?,“out”,iﬁﬁﬁ,“pti“a
1400."st0" , 1500, "sub™. 1104
49 FDR c=1 0o 22
S@ READ c%i{c)r.c(cy
B@& MEXT ¢
7@ LET b%="": LET xpos=R
7S FOR c=1 TD 2e;: RERD L(cy: N
EXT ¢
8@ FOR =1 TO 89a; LET LS tcy =CH
RS @: ME¥T ¢
9@ LET acc=@
138 bATa"S38 4
AR 72 415@.2120, 1980, 760
iBlB 830 194, la0@ . ls60, 930,870,
¢gsgslmlé 1058, 1006, 11160, 1150 15
A2@& LET uwg=
13@ LET cn=
14@ LET cline=
15@& LET dp-=
16&@ LET ="
17@ LET r%=CHR% 13
178 REM Line nunbesrs for subs.
18@ LET labelfn=4370
199 LET textprint=533@
208 LET cmode =3460
21@ LET incheci=322g
220 LET fetchno=3a78
238 LET oveErfiliow =312
24@ LET next=43208
258 LET break=3308
8@ LET syncheck =2260
278 LET error =320
288 LET input=3410
ES® LET xx=2
295 REM Flaas
208 LET wvalid=@
21@ LET bad=@2
22@& LET lLab=@
325 REM General variablas
232 LET z=@
248 LET n=2
S5 LET =02
Q26® LET » =1
Q72 LET ig=""
33 LET n§=""
398 LET Lastin=21
+@2@d LET item=0@
41@ LET Litm=2
428 LET tH=""
430 LET b=0
448 REM HBHENRd initialisation
Lgsa BORDER 2: INK B: FARPER 7: D
46@ PRINT INK 2; IR~
", INK @; “GEqIL"' INH ;a2
_47@ PRIN e TR

488 PRINT '“This Program altows
the vuser to*

49@ PRINT "'“speak the computl
er in ", INK 1,“DE51L“‘ INK @, .

E8@ PRINT

"“"The version of CESTIT
L used is*™

S18@ PRINT - INK 2; "ZX—"; INK @&;
"CESIL": INK i;"2.4" INK B &
is vnigque o the"

SEB PHINT
m with BK™
532 PRINT

K RAM.
S4@ PRINT AT 21, l@: FLASH 1: IN

Kk _1i"Press an
b 1 THEN GO TO SER

""8incltair ZX Spectru
""“BRSIC in ROM and 48

ke
F INKEYS$="*"

1086

B8@ CLS : PRINT

uggorted are:" )
@ PRINT " beg,cha,del,lis, new

ster,sistart"”

582 PRINT “program entrdy. ter’

returns pu to ASIC)Y ™

598 PRI ‘“The statements supp
ortedparex

[=Y~.1".] RINT ™ add,div,hal,in,din;
" lin,loca,mul ,out,pri

“"The commands s

Oomment markerl*
text for expl
hese & rules

mbers are int
and +32767 |

an
L

shclusive
25 PRINT ""&
a% to al38 & |\

i

560 PRINT ** Lines may
DE stored."’
850 PRINT AT 21, 1@; FLASH 1;

IN

K 1;"Press an '
55D IF INKEY THEN GO TO 650
to ZX-"; INK

& CLS
INK @;" &

Locations are
L1 to 9

- AN

20

A0 PRINT
‘CESIL*;
1ler“
GO TO cmode
REM Lines 720-Z225@ are the
1mpLementat;on SsRs
REHM ugad
GO0 3UB retchnﬂ I

“Welcome
INK A; "5

-
-

A

ﬂd'ﬁﬂ&ﬂ

oy
mﬂ“

LET acc=acc+2

GO TO overfiow

REM H8diw

G0 3SUB retchno

IF MNOT z THEN GO TO 3196
LET acc=INWT laccrzx)

GO TO next

REM f#8Bhal

cO TO 4
REM ##
a4 IF

r

R R R LY RN ENENEN

b T G0 O 0 O 0] 4 L3
NELGALEARSAR

)

5

-

V8
o
Eﬁﬁ- i

H ™

THEN GO
atl 3
rint

Domom A
moxw
M e
- &4 Ywp

m
-+

Ly
]
3

]
[Ty}
N DF e ceIJ0)

m

{cdp, 11 #2285

w=MOCE
[#1}

=Jpn M
ﬂ

HEN LET z=z=8C

m
o3
“

[

-

T o~y
re

-

*

W-d IO &N s
CRREORRGD
]

o
o
[

LR AR TN

pﬁﬁﬁ@ﬁ@ﬂ@@mw
I =23

tprint

1@A2 GO SuR
: LET ac
}@4@ GO T

GO SUB fﬁtchnu

LLET acc=acc+«

GO TO GVEFFLGN

REM #B3Bnew

RUM 18

REH #Bout

LET w%=" "“35TR% acc+"

G0 SUB textprint

G0 TO next

H~EM BHpri

REM Faind tE

culputrt a1t

].
=

LTI I P o TP o
KN XMB I XTI

- o e

ks
mo
Z
#D
=3
BOn
C

o o o e
o b e e e
MOGEEEGE0GHE

M UORNE o0

o

ispolate and
g.3 TO )

LET wS=p% n
HEMN LET wH=wi§l

tcL
FOR c=1 TG &
IF w&lci=yrgs T
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™

L

g £ % DR

A3
&l

£

TO ¢
11ia3d IF LEM WwE=¢ THEHM GO TO 121&
1200 NEXT ¢
L21l@ LET ws=w$i TO LEN w$-1)
1229 GO SUB textprint
123 G0 TO pewt
1249 REM Bitsto
1z25@ LET z=CDDE psSi(ciline .3}
126l LET ascc2=acc
1=27@ IF acc2<@ THEMN LET acca2=acg
2+65538
136? LET ag$(z.i)=CHR% INT iaccasr
255
129& LET asi(z.2) =CHR% INT taccz2-
256 TNT lacc2-256811))
1308 GO TO next
13i@ REM ftttsub
132@ GO SUB rfetchno
133®@ LET acc=acc-z
i34 GO TO overflow
Start a new age
1360 LET xpos=p k
1370 CLS
133@ FOR x=1 TO 186
i3a@ IF $i(x .22 £2"," THEN GO TO
143@: RE Nt a cobment?
iiad LET WE=P SN +rF
141@ GO SUB textprint
ld2é@ GO TD 179@
143@ IF pg(x_.1)Y=" " THEM GQ TO 1
460: REM A Labelted Line?
144 LET WE="L"+5TRs CODE ps(x1
1458 GO suB textprint
146@ IF x=Lastln THEN GO TO 1810
: REM End of program?
1488 REM UWork ou instruction

1478 LET n=c (CODE $i(x,.2))
148@ LET n=INT (IN? fn-(INT
E3) #1e3) ) £108)

1402 LET xpos=4

i5@@ LET w$=c$ (CODE PS(x.2))
151e GO suB textprint

152@ IF mn:»>4 THEN GO TO 161@
1528 REM Is pri.

153& LET iS=p$ix,3 TO )

15"_@ L.ET “s_____u L T

155@ FOR z=1_ TO 23

156@ IF ig(z)=rg THEN LET is(z)=

157@ NEXT =z

(ins1

158a LET WHE=RE+i S+ S

1588 GO SUB textprint

18660 GO0 TO 1799

161@ IF n«<»® THEN GO TO i65@

1615 REM Is ha%,in_.kin,lin or
ouvt.

16200 LET wgs=rs

1633 GO SUB textprint

1848 GO TO 17a@

165@ IF n<»1 THEN GO TO 172@

1655 REM 1Is adg,div,lna,mul or

Sub.

i66@ LET WE=p % (x_,3)

1EQ?LET T=CODE pgix.4) 32568+CODFE
.5

: IF 2332767 THEN LET z=2z-655

“"+WE+STRE T+ %
tprint

GO To 1766
JLHiZ OF jum.
* TR$ CODE p$ix.
r
@ GO SUB textprint
2 0 TO 179a
E@ IF n¢rS THEN GO TEo AV98

1765 REM Is sto.

%??a LET ws$s=" a"“+5TRg CODE PEix,
S+ h

1760 GO SUB textprint

1794 GO SUB bkresy
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1208 NHEXT x
18898 REM OQutput datas string.

1310 LET wS=1%4+r$s+r 4

igdzex GO SUR textprint

18380 LET wsgs="List complete " +r%
18342 GO 3UB textprint

i650 GO TO cmode

156G REM Siium

: IF CGDE
ET L%(z)=CHR% O

1a?a GO SUE Labelfn
183@ LET cline=xz-1
1828 GO TO npext
1920 REM #Bngiz
191& 60 SUB Label fn
1g2@ IF acc=00 THEN LET cCltine=xr-1
1930 GO TO next
194 REH #®#2.in
195& GO SUE Labkelfn
196@ IF acc+<@ THEN LET cline=z7-1
197@ GO TO next
19838 REM #indel )
199@ LET ws$="Which Line?"+r4
@@ GO SUB textprint
2818 G0 SUB input
28z2® IF URL i%$<1 OR UJAL 1%$>Llastl
o THEN GO TO 2@id
2225 REM Shift all Lipnes Follow -
ing that deleted down h
2@3Q FOR z=URL i%$+1 TO 1@@
Z224@ LET psiz-1)=psiz)
25Aa MEXT 7
2860 LET lastin=lastin-1
=@E6S REM RdJust Label dictionary
2873 FOR z=1 To 9a
pgrtin S(xl=URL i% THEN L
2898 IF CODE L%(z) >UAL 1% THEMN L
ET L&%(z)=CHRS$ (CODE L$(z)-1)
2180 NEXT =z
£211@ GO TO cmode
21298 REM fiticha
2138 LET w%="Change Line7?" " +r%
2140 GO SUB textprint
218@& GO SUB input
2169 IF URAL i%$:1 OR UAL i%>lastt
n THEN GO TO 21se ;
217@ LET w%="Change Lline YHim+
tQ 7"+
213 GO SUB textprint
219@ INPUT LINE J%
223a LET x=UAL is$
2218 GO SUB suncheck
2228 IF bad THEN GO TO 2170
2230 LET p%(xX)=X%$: REM ?FDEE new
ap &
224@ IF Lab THEN LET Ls(lab)=CHR
X: REM Lab=1 means labelled

Line.

GO TO cmode
REM HBH#suncheck
DIM k& (25)
REM Reset
LET bad=@
LET Lab=0
IF LEN JE%43 THEM GO TO 2460
2325 REM _If Line has a valid Lak
el then 2336

231@ IF jstix="L" aND j
In i (2) ¢="8" AND (%

(3) <="9" OR Js(3)

M GO Tg ?333

232@ G 0O 23906

2338 LET

fFlLags

MU R R3RITG I 1
A PRI RGN 1
Ip=JJ oo
LAl el el o

A
]
-]

To be continued...

The remainder of this listing will be included in the June/July issue of
ZX Computing.




ZX81 GAME

Your number’s up with up with

this program from Mark

Burke from County

Wexford, Ireland.

)
'\_\
SO
"

Number
tumbler

Written for the unexpanded
ZX 81, this program is a version
of the old favourite ‘Fruit
machine’. However, in this pro-
gram, instead of designs, bars,
apples, etc, you use numbers.

At the beginning of the
game, you have 10 points in
credit. These are displayed on a
small score table on the screen.
When you touch any key, the
game starts and three numbers
are displayed. If you get any
two numbers the same beside
each other, you are awarded
three points; if you get all three
numbers the same you will be
awarded the maximum of six
points. Should you get the
number & in the first position,
you get a bonus score of two
points.

The number of credit points
you have decreases by one
point for each turn. The game
ends when vyour credit rating
reaches zero. As there is limited
memory left over, | was unable
to include a ‘hold’ feature, but
I'm sure that those of you with
extra memory will be able to
write a quick routing to make
up for my omission.

LET CR=VAL" 10"
35 LET CR=CR-VAL"1
37 PRINT "SCORE TABLE"

38 PRINT
40 PRINT "5 - =
POINTS”

50 PRINT "2 EQUAL
NUMBERS TOGETHER
= 3 POINTS"

60 PRINT " ALL THREE THE
SAME = 6 POINTS”

80 PRINT

85 F‘RLNT " CREDITS =

,CR

86 LET)( INT{RND % VAL

"10")

87 LET Y=INT(RND x VAL
10"

88 LET Z=INT(RND VAL
)

90 PRNT"HHEEENER
EEENENEE’

94 PRINT "H " X;"HR "Y,
L

96 PRINT EEEEEEEN
EEEEEEEE’

98 IF X=VAL "5" AND
Y < >X THEN LET
CR=CR+VAL"2"

99 IFX=YANDY=Z
THEN LET
CR=CR+VAL"G6"

100 IFX=Y AND Z< >X OR
X< >Y AND Y =Z THEN
LET CR=CR+ VAL" 3"

105 IF CR=Pl — Pl THEN
GOTO VAL" 130"

107 PRINT “TOUCH ANY

KEY"

10 PAUSE 4E4

15 CLS

20 GOTO VAL" 35"

30 PRINT "FINISHED — NO

CREDITS LEFT"

MNote that the message ‘SCORE
TABLE' inline 37 should beinin-
verse video for maximum effect.
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Manchester Home Computer Show
MIDLAND HOTEL
April 21/22/23

Your diary dates are: Sponsored jointly by:
Brighton Personal Computing Today
_ ZX Computing

Nottingham . . . . Computing Today
Newcastle . . . . . il Home Computing Weekiy
Personal Software

At the Home Computer Shows will be a complete cross section of the
hardware and software available to the home user. The emphasis is on the
lower end of the price bracket with computers from £50-£400.

If you are interested in computers and what they can do for you then come
along to our COMPUTER ADVICE CENTRE: experts will be on hand to
give you impartial advice on equipment available,

Try out the machines in our own demonstration area and see programs
running covering educational, games and small business applications.

There is a COMPETITION at every show to:

WIN TWO COMPUTERS.

Win a computer for yourself as well as one for the school of your choice:
free entry form with advance tickets. Also available at the show with the
show catalogue. P
ADMISSION £2.00 (CHILDREN UNDER 8§ & O.A.P’s FREE) e

AND IF YOU'RE A PARTY OF 20 OR MORE, THERE'S A 257 /
DISCOUNT

i
v

Thursday 21 April '83 (2am-7pm) & &
Friday 22 April 83 (10am-6pm) > &
Saturday 23 April ’83 (10am-6pm) c@l XS

N
®

S
The Manchester Home Computer Show 6" O’
Midland Hotel. (Opposite Town Hall). ?S\‘ AAS

S
For advance tickets send cheque/postal order to: Y? @
ASP Exhibitions A :
Argus Specialist Publications / N o
145 Charing Cross Rd, P & B
London WC2H OEE P S
Tel: 01-437-1002 S &
# <
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ZX SPECTRUM & ZX81 }
EDUCATIONAL SOFTWARE

Spectrum Junior Education £5.50

Use your Spectrum to help your children with their school work,
This cassette contains eight attractive, easy-to-use programs for
the 7 to 11 age group.

Topics include English comprehension, spellings, homophones,
junior science, maths and history.

# Entering your own questions and answers allows you to adapt
two of these programs for exerzises in any subject area.

* Moving colour graphics and sound are extensively used to
improve motivation,

* Use the "draw” program to produce pictures, maps and
diagrams.

Suitable for the 16K or 48K Spectrum. Program notes are

supplied.

0O-Lavel Chamistry (C1) £6.60

This cassatte contains four clearly presented revision/tutorial
programs. The subject matter has been carefully structured to cover
the most important aspects of:

* Elements, compounds and mixtures.

* Structure, bonding and properties.

* Redox, electrolysis and the activity series.
* Acids, bases and salts.

4BK Spectrum and 16K ZXB1 versions of the cassette are available.
Plgase specify which you require.

Professional Computer Assisted Learning materials from:

CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

Overseas orders: £6.50 ($11.60) per cassette; includes AIRMAIL

\_Postege.

<

EXPLORING SPECTRUM BASIC
Complements the Sinclair manual by
explanations of BASIC programming
technigues supported by over 50 full games
& serious programs. 191 pages. £4.95

THE EXPLORERS GUIDE TO THE ZX81
The book for the ZX81 enthusiast. 152 pages
of games, application and utility programs plus
much useful information on machine language
and hardware. “Immediate and lasting value”
(P.C.W.). £495

Available from l|eading bookshops and
computer stores, or direct from Timedata (U.K.
P&P free, overseas customers add £1.50 per
item for surface mail).

TIMEDATA Ltd. Dept. G
16 Hemmells, Laindon, Baslidon, Essex. 5515 6ED
Tel.: (0268) 418121 -

uilllEDAT

N\NN\RIRIRR/T

\

-
-
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AVAILABLE NOW FOR SPECTRUM*

Aniversity Software
LIBRARY OF ADVANCED MATH/STAT/ECON

TAPE 1 :MATRIX OPERATIONS SPECTRUM E£6.95, ZN81 £5.95
Sice A |nwversion, multiplication, addition, subfraction and scalar multiplication of
matrices and vectars within one single program. Ay autpet can in tum be used as the input
of the next operation without re-typing

Side B: Determinants of square matrices

TAPE 2: POLYNOMIALS SPECTRUM £8.85 ZX81 £5.95
Side A : Includes quadratic equations (as degree 2 polynamials) and Newton-Raphson and
half-interval search meihods for higher degree polynomiats. Computes the rools with 8
digits of precision

Side B: You can plot palynomials in any interval and examine their roots, extremum poknts,
TAPE 3: INTEGRATION SPECTRAUM £6.85, ZX81 £5.85
Side A: Integration of functions by Simpson's and trapezoidal rules. Alss compules the
area anclosed by twd luncliGng

Side B: Plot of integrals. Integration can ba visualised on tha screan.

TAPE 4: REGRESSION SPECTRUM ET7.65, ZX81 £6.05
Sidde A A highly developed multvariate regression program leaturing Log/Ln option an
each variable (1hus allowing exponential and geomelne regressions), standard armors, 1
slalistics, F-siatistic, degrees of freedom, Durbén-Watson statistic, inlerpolation.

Side B: Plot of bivariate regressions. You can see how your computer draws a best-ftting
line on & sat of numbered data points.

TAPE 5: LINEAR PROGRAMMING SPECTRUM £7.95, ZX81 £6.98
Side A: A user friendly optimisation program capable of handling all sorts of linsar
programming problemslany combination of €. =, >, constraintsand x> xi€0,-a < xj<a
sign constraints). Fealures the cannonical equivalent of the primal, velues of siack
wariables and the dual

Side B Solutions of simultaneous eguations

® PLEASE SEND US S.A.E. FOR THE WIDE RANGE OF
SCIENTIFIC SOFTWARE"® AVAILABLE TO ORDER

® Cheques payable to:
UNIVERSITY SOFTWARE
45/c Sloane Street
London SW1X aLU

® All (ncl pricas for first class P&P

® Dalivery within a week of receipt

® Tapes 1 - § Spectrum £35

* 16K or 48K Spectrum, 16K ZX81 ZXB1 E£30

DONTMISSTHIS
INCREDIBLE OFFER!

.

VES, 50 GAMES! ;5

TTack SLEM,

ATARI VIC 20

SHARP
ORIC-1

NEW BRAIN
ZX81 LYNX

F.O, Box 96
HARROGATE
NORTH YORKSHIRE
HG3 2UZ

PLEASE SEND ME
CHEQUE ENCLOSED, WALUE
NAME
ADDORESS

FOSTCODE _
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SPECTRUM DOMESTIC

Here's a program from GL
Maynard of Gosport for those of
you who fancy a spot of
electronic circuit training.

This incredible program will
allow Spectrum users to make
full use of their machine’s high
resolution graphics to form
diagrams of electronic ap-
paratus and either SAVE the
results on tape or PRINT them
out on the ZX Printer. An exam-
ple of the resolution possible
with this listing is shown in Fig.
1, an outdated radio circuit.

Drawing on
experience

When RUN, the user will be ask-
ed to type in the numbers corres
ponding to the INK and PAPER
colours required. An initial point
will also be asked for; this is the
point from which the sketchis to
begin from.

The drawing of the circuit
can then begin. To draw the
components, the key corres-
ponding to the first letter of the
component should be pressed.
The following represents a list of
components included in the pro-
gram;

Non-polarised capacitor
Variable capacitor
Electrolytic capacitor
Fixedresistor

Variable resistor

PNP transistor

Diode

Inductor

Switch

Battery - ‘b’
Fuse —

Y - e N 2 )

Other components could easily
be added should you require
them.

Once you have pressed a cer-
tain key, the computer requires
other information as to the
nature of the component. For

11
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N SPECTRUM DOMESTIC

example, information must be
given as to whether it is to be
drawn vertically or horizontally;
whether it should be drawn from
the positive or negative end;
whether a resistor is variable or
fixed, etc. Once a component
has been drawn, you can draw
the interlinking lines using the
cursor keys, ‘6%, '6’, ‘7" and ‘8’
to draw a line left, down, up or
right respectively. The com-
puter will automatically allow
you to start drawing from the
other side of the component, or
in the case of a transistor, from
the collector.

Going up.

Components may be drawn
horizontally or vertically (except
the transistor), but the following
rules must be noted:

1 — Horizontal components are
drawn left to right.

2 —Vertical components are
drawn from the bottom to
the top.

3 — If you are drawing from left
to right, the component
must be horizontal.

4 —~ Transistors are drawn
horizontal, beginning at the
base and ending up at the
collector.

5 - Variable components are
drawn from the central ar-

row position and terminate
at the right or top end.

The current plotting position is
always displayed; if youwant to
draw accurately or PRINT in
component numbers or values
at a later stage, you would be
wise to note down the position
of each component.

You may not draw off the
screen; you will be stopped by
the contents of line 64.
However, you are allowed to
change the plotting position by
pressing the 'p’ key and stating
the co-ordinates of the new
position, The variable screen is
set to zero if further drawing will
result in the line going off the
screen.

Once the circuit has been
completed, you can press the
Break key and, using PRINT,
mark in any additional script on-
ta the diagram. Should you wish
to SAVE the program, try using
the following:

SAVE "circuits’’ LINE 2

This will allow the program to
RUN automatically when re-
LOADed.

Should the thought of play-
ing around with electronic cir-
cuits scare you to death, try us-
ing it as a simple sketchpad.

Ri R2 ’UR‘L oS - gy

Fig. 1. An example of the resolution available with this program. This circuit
sketch is of an outdated radio circuit.

- § ?EE CIRCUIT OITACGRAM SKETOH
L= UT “paper?";paper; “ink®"
;ink: INPUT AT 2,@; “initial plot
rosition? x niXa Y- "“;y
3 GO SuUE Saga
4 FRPER paper: CLS INK. iRk
S PLOT X,y
& LET screen=1 "
8 PRINT AT @Q.,@:@;" . ., @
s LET m§=;;hEY5
is :-Euﬂl = 4
aa IF mfa;;5"$ﬁﬁ? ggé="ﬂ“ THEN
RESTGER Vsl mE-31 %
46 IF m$>="5S" AND m$<="8" THEN
G TO 6@

Sp RESTORE SS: FOR _z=1 TO ie:
BREAD us,u: IF us=m% THEN GO TO U
52 NEXT z o

S5 DATA “f",552@2,"b",55@@,"s",
ﬁ@@aJ”i“,Sﬁa@J"p',iaaa, “.10,"C
L2, r ", 2508, "1, 3008, 4" ,4000

&8 RERD 2:b e =

62 1IF screen=a THEN GO TO 64

&4 IF ==255 8ND ms="8" 0OR xfﬂ
AND mE="8" 0OR g:i“s AND ms="7" 0
R ow=> ABND mE="5" THEN LET scCreen
=@ ; 20 T4 ig

a5 LET :=x+b

67 LET u=y+

£Ea BRINT DUER @:RAT @.a;°

&2 PRINT CUER @;RAT @,@;x;" , "
P
T 7R pRAW a.b

PE LET sc¢reen=1

&@ S0 To 1@

2082 pATA -1,@

S&a batAe @, -1

4@ ATAH 8,1

EGE DAETA 1.,e '

1@&v@ INPUT "X - co-ordinate?",x
igas INPUT Y - cu—ord:natE";H
119 PLOT x.,y: GO TO 1@
S@AS INPUT "h of ¥";k%: GO SUB B
S
2e@7 INPUT _“electrolutic? (YsN*
(T H: 2 SUE Séee: IF z$="'y4" THEN
o0 TO 2ied
2ald INPUT “wvar te? (YrsHNY",Z§:
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SPECTRUM DOMESTIC

=1 =1n) buB 8 A :a = | w ' ‘; = n Dnntl a. ni'
a - - 1 - D

531§@§E i.@
S kg="h" @,3: ’
dhog.TaelTLED xixye: LET Glglet 213 DRau 2i7&: BRAY 34:¢: BRAY
3 (BT ol da.UERY_8418: DRAW @, -8: @,1: DRAU @,2. DRAV g3 73 LBRAY
So20 IP Ré=tv" THER DRAU tie: LET y=y+d: GO - X=X
Batl 1B, 0 LEY uyiuss: LET xoiek:® 3322 INPUT "h or v“;zs: GO s
PLOT x.,y: DRAW -16,0: x=x+a; e . ¢ G0 BUB £
2@5@ IF k$="h" THEHN PLDO o L@, FI DHF} —_— l:;@:_ =
: DRAU 14 16: DRAW LOT X —4,y-8 3° Dﬂﬂu -2, @: Pl T
o, 28 = & - ==l = .,,“ 12 - o
seee Yo ?sihvu " X,9 Auoe,7. plﬁ DEQ THEN_DRAW @,2: PR
DRAW i&,14: QRHEN BLOT x-6,y-4 2 o E*Rl:i 2, - b 9._; -Z2: DRAEWL B
a _‘DRI:H.J @ _2_' AL -2 .8 QRH‘:. 2 E‘JE LET 4 = LRAL ‘B‘:’pI Dﬁ. i
e BROU B0 DRAD a7a” eLBT v 1888 INeuPTYiTor VBZ4H0 ““
] ;iigozgﬁgTaégas OF neg First7V;z ERTe I AT @, B TE oo muR
; DRAW &, 0° poau D Z$="pos" THEN aon Do @) fi irdth e 80 sob 2
} DREL 15, a@- -i6.@: DRA i@-@ IF = '
i = s DRAW @, -3: H a.3: =& i TE="HT &k R
1. DRAn -9z@: DRAU 1E;B€ngﬁﬁig+ Ban EJEE_DRQHHE';EEk$5q5“ THEN D
B e T TR BReu’75a: SRk 6124, PREY Cf e
| 31z CE ¥ O TO AL S R & A 3 i LET x=X+7:
it Egsgulg45$:5;“ AND z$="neg" T ggEBwIF zE="h" AND k$="a° -
DRAL 18 @: bRoy af;@: DRAW HEN o0 @.6- DRAU @,-12 =.8" THEN D
= PLOT x.Y+E: DJ 2,1: DRAU -16.0 SaL ~7.8: DRAU 7, -5: DRAL Lo e
.%3: "DRAW G- DRAL -34°a. ROy £8 Ga rhoig o ThoR &,6: LET xsfa7:
1G a.3 -i5,@: DRAW @ T
+%: G0 To 1@ DRAW &,&: LET .
213@ IF k&="h' : U=y S@d4@_ IF zZs= - i
| ] = - =MD e -
EEHH &,&: I’RHHHED Z$="pos" THEN E_aki E;Q‘_, DRAL _11"21: EK E:JR‘_E'I THEN I»
JLORAU @316 “nRay t3tg PRAY 2.0 AU -6, 7: DRAUE 13.0: DRAN -6, -7
38 DRAW @,&: EE@”xE§?Q Dggu”afi EACO.ID TS=-v" AND K$=a" THEN [
z - T0'1 RSW &6.-7 DRAW -12,2: DRAU &.7. I
=j;4guIF' K$="h" AND z$="neg" . t’;;i‘lﬁigf@ L"L“Eh‘ -&,7: E:EE:: C-E T
E7h 2,5° DRAU ©,-16: DRAW b= GC TO 1@ AW -E.@: LET y=u+7
LPRAY @,10: oRAY B DR a s 2SR AHPUT Tk o i e
16 DRAG S 4. BRAN @,5: DRAV @ o 2ae ' FUiZ®: GO SUB &
8. DRAW 3.@: gRHu @,16: DRAW = h-ag INPUT “pos or neg firs o
‘9: Go To i@ o 0.-8! LET x=x 5528 IF zge0e by
€222 INPUT “h orf ¥?",k$: GO SUB aanggpa?:@' bgﬁﬁ”%4fg?"§iﬁ; THEN
2505 INFUT = 3o DRAM 5.8 DhbM &, @: Bray A2
' G0 SUR saan. 1eble T (YsNIvize SE3@ IF DaciyiCpns 12 P
2SQE IF z$="y" THEN © - DRAW =, 8. Dhau N2 k$="neg" THEN
2510 IF K8="B" THEN BoAuCe-42° DRAY 17,2: DRAU io ot 0T s
AL 12.8: DRAL THEN DRRW @,4: pp =i LET G mi R RAW_14,@: CRAaL*Y3S
DRAN @, 4 : Dﬁﬁuaé—ﬁ BRAY 232 PR SSa@ IF zS8c Lt AND k3o ~Ay
DRAW @.4: LET .-4: DRAW 1&,0: DRAU @,?_'DRRUH-= KE="pos" THEN
2528 IF F;"”V“ _I‘,x'l‘j.s G0 TO 1@ u: Diaif \?"-'.':‘- Dqﬁaa—id; PLOT x+3
AY @,1i5: DrAW HEN DRAW 4,08: DR sc=t5t = T B8 B, -5: DRAW &, 3
DRAN &, @ fhn, -o.e. DREAY @, -1&: Ss85@ IF zs;;nﬁﬂggg i £ 3
E?gg 4,@: LET yog:9. DhRAU_Q,18: ,Sgﬁgueia;_sﬁem'éf-£¥="953“ THEN
TP R8SThoTTHEN DREY 3,57 D 25 b=T &, 7. DEAU‘G 14: DrAL 6.
BE“” 475 BRAY 2%:.37%: BRAW &,5. W INPUT “h OF w3vok =
PRAU @ 1&: "DRAW : §: DRAL E.a: 222 ¥I"ik$: GO SUB
= =Y +T LET — = 2.,@: c2iad IF k& =t M T
r2a ool EExeD - = L F="h THEN i
U I 9553 Tpis [Enmenglein G gl
B a- DRSO T =T FEFH.J _é =" ET gy= i S 28l 7 i4
BRAN 3%, DRAY -16.2: DRAW @)&: Y+14: PLOT x,y: GO TO -
LET x=x348. DRay @.- —E DRAL + & 55‘5@ INPUT "h OrvT";k&%:
(B Sagu T "Pne 7 nen23? 68 o S R
z " = 5. ¢ ,@: DRAW 5
:af%mt.ﬂi xigr DEHENEC‘%F%E et S e
(3o °Ban,®y 80 Badl 318 BRAL S xoxidd. Bani®i8, 0" ERal " o5s. "L
:. X Y ETe & : RH wE 1] '
,21: DRAW -i.8: B”““ @,1: Dnnu“a bseaaIF K= THEN DRAW 4,
4,4: DRAW @,2: - 1.8 ODRAW Uoai. RAL @.,1: DRAW @: DR
{id PoRl o7 ofATNeNI0 L BFVLT Malel oREDe Mo 8 B
| ZE="on5" THEN .-12: DRA DRAL -3.2. DRAL
i * SR
. CIRCLE X +6 Zg+is; ED“TE %g DRAW 4,0 LET

Ea
n
¥4: DRAW Z.@: D lJ
L8 RA
& DRAU 1.8 DRHI&I‘ g ﬁa{hﬂ FOR z=1 TQ ¥: NEXT z: RETUR

«
o
fl
mn
F
i}
o'

ihl
b D)

,5: DRAW @&,




SOFTWARE REVIEWS

it's all a
game...

James Walsh looks at

some of the latest and
greatest software for
your Spectrum.

Photograph courtesy of Enterprise Pictures Lid.
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Games form the major portion of
the software available for the
Spectrum, so there is likely to be
a pretty good choice available.
But as with any market, there is
the good and the bad. Though it
is not difficult to differentiate
when you're playing them on a
computer, when they are star-
ing at you from the pages of a
glossy computer magazine, or
sitting on the shelves of W.H,
Smiths, then the choice is far
maore difficult. There are now the
established producers of top
quality software, such as
Quicksilva and Artic, who can
be relied upon to bring out good
software. However, various
new companies are Nnow coming
into the market with new and
often exciting programs, some
of them having the financial
backing to compete with the
Quicksilvas of this world and the
market is definitely opening up
at an alarming rate. For these
reasons | am delighted to have
new packages from one of my
favourites, Artic, a new com-
pany, Imagine, and Computer
Rental Limited.

Gobbleman —
Artic Computing

Have you guessed what this title
really means? Yes, it is Artic’s
version of the well-known ‘Pac-
Man" game. Pac-Man is so well
known now, that in a few years
time it will probably be thought
of as part of computer heritage:
. . . In the beginning there were
Space Invaders and Pac-Man,
but the poor boys and girls
couldn’t afford 20p a game, so

they invented the home com-
puter. . . But we all know that
that is wrong . . . E.T. invented
them, that's what he wanted to
phone home about!

Back to the serious stuff now
and as the old saying goes:
When you have seen one Pac-
Man, you have seen ‘em all, As
far as Gobbleman is concerned,
this view holds true. Visually, it
is very similar indeed to the
original, with the same features
such as pills, etc, but a slightly
better maze, in that it is bigger.
Overall, it is quite a pleasing
display, except for two annoy-
ing points: the words "ARTIC
Computing” pulsating at you all
the time you are playing certain-
ly does become irritating, and
also when the ghosts eat you,
instead of a decent explosion or
a picture of a Gobbled Man (get
it?}), it simply runs through part
of the character set at that point
— surely they could not have
been that short of memory? The
speed of the response is very
good, and the tempo of the
game has been well-selected —
it has to be when there is only
one level of play! The ghosts are
highly intelligent, and actually
remember to run away from you
when you have just eaten a pill.
Unfortunately, they are the
same speed as you, so they are
rather difficult to catch up with
at times, which seems rather il-
logical.

As far as being a Pac-Man
copy it is good, so it is great for
the Pac-Man enthusiast. But
where it loses out is in that it is
totally unadventurous. For ex-
ample, the Acornsoft version for
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1- the BBC adds extra functions,
3t and Gulpman from Campbell
d Systems Ltd actually expands
o] on the game with variable

speeds and tempo, and an enor-
v mous number of different
H mazes, plus a new laser feature.
- So, if you are looking for a near
s perfect copy of the original Pac-
’ Man then Gobbleman is definite-

't ly worth considering, but for
e something more challenging |
g would recommend Gulpman.

Gobblerman is available at
£4.95 from Artic Computing,
- 396 James Reckitt Avenue,
3] Hull HU& OJA.

- Gulpman is available at £5.95
1 from Campbell Systems Ltd, 15
Rous Road, Buckhurst Hill,
Essex.

Arcadia
— Imagine
Software

If you had told me back in late
November that a company call-
ed Imagine had come up with an
amazing new game, then my
reaction would probably have
been ‘Who?". By the time that
this review is published, Imagine
should be competing more than
favourably with giants such as
Quicksilva for the title of
creators of the 'ultimate game’.
The three wise men of Imagine,
DH Lawson, Eugene Evans and
Mark Butler, obviously don't
believe in coming guietly onto
the market — but with the
advertising campaign that they
have recently launched, they
can only be described as having
exploded onto the market!
Sometimes when you see areal-
ly amazing advert, you waonder
whether the software can
possibly be as good as it claims,
but in this case, they may well
be justified. Imagine can be
quoted as saying that they have
only one real aim — to be the
BEST!I! At the moment they
seem to be going about it in ex-
actly the right way.

To describe accurately a
game which relies on some of
the best two-dimensional
graphics around is far from easy,
but the wording used in the
advert s quite apt: ‘The fastest,
meanest, most addictive shoot
‘em up game you've ever
desired!” Arcadia, which is writ-
ten totally in machine code, and
will fit in both the 16K and 48K
versions of the Spectrum, is, if
you break it down, really a third
generation invaders. The basic
idea is the same in that you gain
points by killing off the aliens,
but you can also blast yourself
off from the bottom of the
screen and then let yourself

e W ©F s 5% W % T WS 9 %W ™ M. -
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glide back down again when you
release the pressure. You also
have two Plasma Disruptors in-
stead of the one meagre gun
that is found in more basic ver-
sions. The functions of the
keyboard have been laid out
very nicely — on the bottom row
each key is either move left or
right; all the keys on the second
row are thrust and all the keys on
the third row are fire, whilst
pressing a key on the top row
causes the game to HOLD.

The first thing that happensis
that a high-resolution picture of
the Imagine logo drifts down the
screen before the name Arcadia
is drawn. It will then ask you to
press any key to start and you
are then thrust straight into the
game itself. The idea of the
game is to survive the particular
race of aliens long enough for
the counter in the top left of the
screen to reach zero. This usual-
ly entails killing off just enough
to keep yourself safe when the

SOFTWARE REVIEWS

instructions could have been
mildly improved upon. But at
only £5.50, it is fantastic value
for money. Imagine also offer an
unconditional lifetime guarantee
— if an Imagine software
product ever fails to load first
time, simply return to Imagine
for an immediate free
replacement. Can't say fairer
than that, can you? Imagine also
publicise the fact they they will
normally depatch all orders by
first class post within 24 hours
of receipt.

Though this may not be the
ultimate game (they may be still
working on it}, it makes nearly all
other invaders type ‘shoot ‘em
up’ games look like mere childs-
play. Arcadia must rank in the
top three arcade games on the
market for the Spectrum.

All | say to the arcade games
fansis that Arcadiais well worth
the £5.50 (I'd buy it just to
watch the graphics), and
beware their next game. ..

counter gets near zero and the
aliens become suicidal. If you kill
them all off, a new wave of the
same race appears, whilst if you
survive long enough a new race
of aliens attacks you. The dif-
ferent sets of alien are quite
bizarre and amazing. They range
from defender-like characters,
to seagulls, to little space men,
to pulsating blobs and
asteroids. . . the list goes on.
The graphics are amazingly
smooth and precise, with an ex-
tensive use of colour and sound.
The game has a highest score
display though you can't type
your own name in, which is a
shame. But remember that most
of the really amazing games,
such as Time-Gate, only fit into
the 48K machire, whilst Ar-
cadia will run in the 16K or
4BK . . . afeatin itself.

Arcade addict

Arcadia is highly addictive and
very well presented, though the

Schizoids. Though at the time of
writing | have not seen a copy, |
have been assured that we will
be more than a little surprised by
its contents,

‘Arcadia’ is available from
Imagine Software, Mason Build-
ings, Exchange Street East,
Liverpool, Merseyside L 2 3PN,

Derby Day —
Computer Rentals

| have to admit that when | first
saw the title of this program |
didn’t exactly jump for joy; in
tact, the thought of looking at
another horse race program
decidedly made my heart sink.
Surely anybody can make three
blobs race from one side of the
screen to the other?

When | had recovered, |
decided to take a risk and load it
up. Derby Day takes well over
the standard 16K of memory, so
it took a little while to load,

though it did load, and first go
and alll The first screen of the
game asks you what sort of
punteryouare . . . outforfunto
deadly serious. Having pressed
the key | was pleasantly
surprised to see a well designed
and colourful display fold out on
to the screen. It included a very
good picture of ‘honest Clive’,
the bookmaker, which, though
it is not three-dimensicnal still
came over very well. A nice
extra touch is a horse trotting
across the top of the screen just
above ‘honest Clive’, (| wonder
what Uncle Clive would think?).
When everybody has placed
their bets (the game can
accomodate anything from 1 to
5 players) the race begins . . .
Instead of just having the
horses galloping across the
screen, which they do do very
well, therace courseis also seen
to be moving past them, hence
making the track rather longer.
One of the many nice touches is
the fact that you can see little
people standing at the side of
the track, and when you come
near to the finish the grandstand
comes into view. The graphics,
though not particularly fast or
record-breaking, are well
designed and nicely arranged.
Sound has also been used
reasonably well. Though this
game seems to have been writ-
ten almost entirely in BASIC, it

| has been structured to allow for
| reasonably good speed. Who

wants race horses that are so
fast that you can't see them
anyway? It might have been a
little more exciting if there had
been fences so that the horses
might fall, but it is still great fun.
When the programis running the
display is so arranged that it is
difficult to miss.

Computer Rentals Ltd seem
to be relatively new to the home
computer software market, but
obviously have reasonably good
financial backing to place their
good sized adverts. They also
supply a program called Galactic
Patrol for the 16K ZX81, some
other games for the Spectrum,
plus a few for the Dragon 32. If
their other games are as good as
Derby Day then they would
definitely be worth thinking
about.

So, to conclude, it can be said
that the programmer has done a
good job, especially considering
the subject matter, and they
have come up with a pretty good
value-for-money cassette for
the person who wants a quieter
life than defending the world
from aliens.

‘Derby Day” is available at
£6.95 from Computer Rentals
Lid, 140 Whitechapel Road,
London ET.



IN YOUR HIGH
STREET Sllill"y

NOW

,3 E‘ Addictive Games
o, SPECTRUM 48K |
AND ZX81 16K .

SPECTRUM
pa——_ | {111
This superb game is mow available from branches of
W.H. SMITH and BOOTS THE CHEMIST.
Manage your own team in this exciting game aof skill which
vividly captures the drama and excitement of real football,

FEATURES INCLUDE:
% 4 DIVISIONS « FA CUP + PROMOTION & RELEGATION

* TRANSFER MARKET + TEAM SELECTION
* SAVE GAME FACILITY &+« AND MUCH MORE! %+ »

WHAT THE PRESS SAY ABOUT IT:—
twam, FOOTBALL

.I'.F FOU have slways o a
MANAGER, from Addictive Games, is for you — Tha game is ideal for
# foothal fanatic but the most intersating thimg for U3 was the 1-0
graphics uied fo create the gosimouth action — the game is a winner.
SINCLAIR USER FEBRUARY 1383

.Ihﬁnﬂgﬁl m no great fooiball fan, | reaily eryoyed plsping this game

— excellent use is made of colow and user-defined graphics. The gama
in wary logically oot togather, 20 that the development of strategy and
tactics has a real effect. For axample, one of my teams got through o
the fourth rownd of the F.A. Cup where it was beaten by & second
division side. This upset morale and masnt that sur promotion bid
Failwd. Parhaps | should have given up the F.A. Cup ren and heid some
good playars back — the possibiities are endless. Brisn Clough hag
Batter watch outl

ZX COMPUTING FEB/MARCH 1383

From Warp
Factor Eight

Lift-off into
83with H|-STAK

® makes your computing easier, faster
more reliable, less exhausting and simply
more enjoyable

® angles your computer neatly 1o the
correct ergonomic position for the most
efficient keyboard operation

ZX81
SPECTRUM
VIC20
TRS80

NEW BRAIN
JUPITER ACE
Etc.

® provides extra ventilation for hot ZXB1's
and Spectrums

@ instantly applied

® styled for 'B3, adds that protessional look
10 your set up

® precsion injection moulded in quality
ABS, non scratch - non ship base

— = - - - - % —

Order form. Please send me HI-STAK set|s) (at £3.95 per
set). | enclose cheque/P.Q. for

Name

Address

Post code

To: Warp Factor Eight, Dept. ZXC.
6 Pelham Road, Braughing, Ware, Herts. SG11 2QU.

SUPERB SPECTRUM SOFTWARE
QUALITY THAT LEADS THE FIELD!

e DERBY DAY for the 48K Spectrum ...
Gambling on any horse in the tield up ta 5 players can lay bets with
Honest Clive Spectrum the bookmaker as the horses circle in the
parade ring. Will Clive keep that smile? Watch the race begin as the
tape lifis and marvel at the amazingly realistic 3D perspective
animation as the riders jockey for position. See the horses and
riders in full flight as they pass Spectators (no pun intended) and
into the home straight past the stands. Hold your breath at the slow
motion finish. Sound and Colour is used to it's fullest in this 44K ot
superb programming. Not recommended for  compulsive
gambiers

RESCUE for the 48K SPECTRUM ............ OMLY £5.95
How we Summarize in a short ad, an adventure game that
neads a Special Program to detail its Rules! Very, VERY simply, you

must find the Map and Radio then plot your route and monitor
.Ja‘roaaa they '”"L|'a-'L‘,"n;]|""0'4L_."‘ [
you ha lipment Secret territory in

search of 1
find it and gain entra
manage o find the Pr
Utilises all the Spectrum

d the impr If you manage 10
wa there are rnd'w trails and tesis. If \Fn
55 you must stll return 10 Dase

s facilities and takes hours 1o play

. ONLY £5.95 inc P&P

ALL PF{ICES INCLUDE VAT & P&P.

THE ORB for the 48K SPECTRUM ...ccvvieiinnnnees OMLY £5.95
Quite simply THE ORB brings the world of [ J ingeons and Dragons
o your Spec, rum. You must findthe Orband it's BEISI: al""'l Studs so
that the Kingdom can bloom again \.,hu-!)*?.r'
Mercenary or Philosopher etc. With a rminad [ Ce
sound and graphics, real time battles and a complex and evil land
which will only give up the orb after hours or most likely days, of
enthralling play. Save facility provided for Survivors needing food

JACKPOT for the 48K SPECTRUM .........
A complete simulation of a

. OMNLY £4.95
popular ru|| m dl“hll'l" using definable
graphics to the fullest. It contains a complete introduction 1o the

rules of it's HOLD, NUDGE, GAMBLE and FEATdF‘!E BOX with
animated demo [\.’ern'_:ur}-' mapped reels, simul eous revolution
staggered stop, animated bet and payoul, payoul board and
realistic sound effec! recreate the original. A must and a wallel
saver for any Fruit machine buff

DEALER ENQUIRIES WELCOME

MAIL ORDER FROM: COMPUTER RENTALS LTD.,
140 WHITECHAPEL RD., LONDON E1.

Tel: 01-247 9004
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P.F. L.

HIGH QUALITY PROGRAMS TO HELP
YOUR CHILD LEARN

PFL is currently testing a new series of educational software and
the first programs are now available for sale to run on Commodore
and Sinclair micro computers. The software is specifically
designed to provide controlled drill and practice in graded
exercises for children aged 7-11 in the following subjects

English

Arthmetic

Verbal Reasoning

Reading and Speliing

(with special consideration for remedial problems)
Each program has been especially designed by highly qualified,
experienced educationalists and written by professional pro-
grammers. Trials have demonstrated that these programs really
stimulate children’s enthusiasm and do help them to realise their
academic potential. They will be of greal value to parents and
teachers for normal, advanced and remedial training and also for
those preparing children for Common Entrance/ Independent
School Entry examinations.

For further details please write to PFL at the address below. slating
whether you are a parent ar teacher, the type of computer &V&Il’i:lh,
and in which subjects you are interested,

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

Tel: 01-878 6498

SPECTRUM DUST COVERS

High quality — Washable £1.95
* Also available for other Computers *

FLEXIBLE FLAT RIBBON CABLE

5 way or 8 way to suit ZX81 & Spectrum
* Specity length required *

T-SHIRTS £3.50 SWEATSHIRTS £7.50. Elack with red "SINCLAIR ZXB1
ar whita with black “ZX SPECTRUM” + rainbow
mulli-coloured designs TM A MICRO ADDICT ar

d airbrushas
\ HF’LJTFF% TAKE YO NTO ANOTHER WORLD agamst
space scena T-shirts £4 50, sweatshirts £9 00
Specify size required. 24 o 44
ZX LOADING AID for ZX80. ZXB1 ZX Spectrum (please specify)
Hemoves guesswork from adjusting volume plugs in between computer &
lape recorder: red + green LEDs on — optimum volum i-red LED (oniy)
ar — wol |T't" too low; yellow LED on — volume 100 h ncludes
nstruction |"..5I" butto n to reset 'K cursor £1 extra. Earphone & SKT 1o
maniar \-,ce Overs” £1.50 extra
Zxa KE‘I’BO#RD BLEEPER provides feedback missing from louch
3 — eas) n. All 210 characters bleep in
lug-in. Fits

)

a r ZXR1 F‘ [! "'JL'I r']unq
ailable tor 2481 £9 95 include

* All prices include P&P » Send s.a.e. for further details »

FULCRUM PRODUCTS ceer.s

14 Steep Lane, Findon, West Sussex BN14 OUF
Tel: Findon (090 671) 2750

64 K RAMPACK
£44.75

THE CHEAPEST KNOWN RAMPACKS
IN THE WORLD

16 K RAMPACK
£19.75

Delivery normally 1

359 The Strand, London WC2

Fully compatible with ZX81 and all accessories — simply plug straight into user port at
rear of computer.
® Fully cased. tested and guaranteed ® Gold plated Edge Connector coated for extra
long life ® Secure no wobble design ® Same sleek case for both versions
Prlce includes VAT and P&P
4 days. Send Cheque/PQO payable to:

CHEETAH MARKETING LTD

Tel: 01-836 1401

Tx: 8954958
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P M ACHINE CODE ﬁ

Mastering machine

code on your Spectrum 5
— part 4

Following in her

series, Toni Baker,

author of

‘Mastering
Machine Code on
your ZX81’,
transforms your
Spectruminto a
musical machine.

Long, long ago in a galaxy far, far
away, great battles were waged
between the humanoids and the
space invaders, the spaceships
and the asteroids. This world
was brought to your attention
with the coming of the video age

first in arcades, and now in
home computers like the Spec-
trum. In the comfort of yourown
home you can gently soothe
away all your frustrations by kill-
ing untold millions of malevolent
aliens, fighting with mystical
dragons to rescue beautiful
princes from evil wizards, or
testing your intelligence with
maze games and mastermind
puzzles. After all — what else
are computers for?

In another sector of the
galaxy lay-accountants and
businessfolk ponder over the
strings of figures being reeled

118

off by the ZX Printer telling them
to the nearest penny how much
tax they can fiddle before they
get caught, or staring for hours
at the bland bar-charts and
friendly graphs plotting current
profit returns against the popu-
larity of ‘Crossroads’. After all,
computers weren 't designed for
playing games or were they?

Strumming your
Spectrum

Then one day, as | sat drinking
coffee and chatting away to my
fellow compatriots, wishing |
could play the guitar as well as
they, a friend introduced me to a
new concept. Maybe com-
puters have a purpose in life
beyond simple sport and
science. Surely computers like

(i

the ZX81 (for this was a long
time ago) had meaning in the
fields of art and music and
culture. A program, it was sug-
gested, could be viewed as a
work of art, with the program-
mer being the artist. If this were
s0 then most of the programs
we see around us are functional
— analagous to chairs or tables
— they were not, in general,
beautiful — analagous to a pain-
ting or a piece of music. It is to
this friend that | dedicate this ar-
ticle and, in particular, the pro-

gram which goes with it.

This is called Cathy's Pro-
gram, the original version of
which appeared in my book
Mastering Machine Code On
Your ZX81 and was written for
the Sinclair ZX8 1. This new up-
dated version, however, is writ-
ten for the ZX Spectrum.
Although its basic structure is
the same, the individual parts
have needed to be entirely re-
written.

The purpose of the program
is to turn the Spectrum key-
board into a musical one, so that
each key produces a different
note, and continues to produce
it for as long as the key is held
down. The diagram in Fig. 2a
shows which key produces
which note; there are two oc-
taves, with the lower two rows
producing notes from middle C
upwards, and the upper two
rows the next octave above
this. The program is entirely in
machine code and once set in
motion will continue to run until
you break out by pressing Break
(Caps Shift and Space) as nor-
mal.

New wave music

A small amount of explanationis
required before the listing will
make sense, and so the first
thing | ought to do is explain the
principle by which notes are pro-
duced on the Spectrum. The
most important instruction is
QUT (FE),A. The Spectrum can
only produce one type of sound
— that is, one type of waveform
— essentially, a square wave or
a rectangular wave. A square
wave is a wave which at any ins-
tant in time may be either at
HIGH potential or at LOW poten-
tial; it may never be at an inter-
mediate potential.

Here's what the instruction
OUT (FE),A does: suppose A
contains the (binary) number
‘wxxnxgrb; (each letter repre-
sents a binary digit). The xs are

switch the blue gun off, 1 = switch the blue gun on.
switch the red gun off, 1 = switch the red gun on.
switch the green gun off, 1 = switch the green gun on,

b: Q=

rm Q=

g O=

n: O = switch the note generator to LOW potential.
1 2

= switch the note generator to HIGH potential.
Fig. 1. A breakdown of the individual

letters of A in the instruction, OUT (FE)A.
P SRS P S e e T B e e U SR
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1

Fig. 2a. Which key
on the Spectrum
produces which note?
There a two octaves,
the bottom two rows
producing notes above
middle C and the top
two rows producing the
next octave above that
{Note that the
sharp ( & notes
are indicated with
an asterisk.)

OOOOEE G|
OO0 ODoEoEEO
OOOCOOoEEDOOO
OO0 n@@
DOODEEEEEEE e
DEHOEOOEDOEE e
Binoloiololol oo

DOOEEEEEEE

Spactrum.

Fig. 3. The contents of the register, DE.

SITUATION VALUE OF DE
No key at all FFFF
Caps Shift only FF27
Symbeol Shift only FF18
Both Shifts together 2718

Any key without Shift

Any key with Caps Shift
Any key with Symbol Shift
Any two keys together

FFaa, where aa is the key code of the key concerned.
27aa, where aa is the key code of the key concerned.
18aa, where aa is the key code of the key concerned.
aabb, where aa and bb are the key codes concerned.

IX COMPUTING APRIL/MAY 1983
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for our purposes effectively
meaningless, but the other let-
ters:n, g, rand b are quite impor-
tant. They switch hardware
devices on and off (see Fig. 1).

Bits 2, 1 and O then control
the overall colour output to the
screen. (In practice it is only the
BORDER colours which may be
changed in this way — the
screen colours are controlled by
the attribute bytes).

The principle of creating
music then is to create a square
wave. The procedure for doing
this is ‘short delay/QUT (FE), xx
x 1xxxx/short delay/QUT (FE),
xxxOxxxx/repeat for as many
cycles as required’. Note that
doing this will automatically
change the BORDER colour. If
you wish to avoid this then you
must slightly modify the pro-
cedure to ‘short delay/OUT
(FE),xxxOxbbb/short delay/
OUT (FE),xxxOxbbb/repeat for
as many cycles as required’
where bbb represents the cur-
rent BORDER colour number in
binary.

On that note...

Before we look at the finished
program, I'd like to introduce
you to one of the subroutines in
the ROM. The subroutine is call-
ed KEY_SCAN, andits effectis
to determine which keys, if any,
are currently depressed. You
canuse the subroutine simply by
the instruction CALL
KEY_SCAN (CDSEO2). The
machine code registers will allbe
wiped out by the subroutine so,
if you wish to preserve them,
you must PUSH them onto the
stack and then POP them on
return. Register DE will contain
the final output of the
subroutine as shown in Fig. 3.

Also, in the case of two or more
keys being pressed simultan-
eously, the zero flag will be
RESET. In all other cases, the
zero flag will be SET.

The key codes mentioned in
the above description are in all
cases a number between 00 and
27. Adifferent number is return-
ed for each key. The codes
themselves are listed in Fig. 2b
you can see for yourselves that
the keys are covered in what at
first glance seems to be a very
strange order.

There is one final point | have
to make before we can turn the
Spectrum into a musical instru-
ment. Little things called Inter-
rupts. Fifty times a second, the
Spectrum hardware sends a lit-
tle pulse down one of the pins
connected to the ZBO chip.
When this happens, one of the
following sequences of things
will happen, depending upon a
previously unheard of flag called
the (IFF1 Interrupt Flip/Flop one)
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ISR, A CHINE CO0E e s

9E93464B
0050A9B4
8AB13D42
5C5600C1
78003539
6962CFDD
70003200
O070ECFD
00000000
00000000

NOTES

00 SOUND

00
00
10FB
D3FE
ce

call here:

3A485C START
1F

1F

1F

EBO7

F610

4F

F3

C5 LOOP
CD8EOQ2

C1

212027

AT
EDG2

281B
7B

3c

28EF
AF

57

21 notes
19

FB EXIT

Fig. 4. Cathy's pragram.
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G G# G+
= F+ F#
A A# A+
D -
B B+
C+ D+ D#

— C+ C#

NOP

NOP

NOP

DJNZ SOUND
QUT (FE),A
RET

LD A,(BORDCR

RRA
RRA
RRA
AND 07
OR10

LDC.A
Dl
PUSH BC

F+ #KeysB, H, Y and 6.

F

Keys 5, T, Gand V.

G+ #KeysN, J, Uand 7.

E

Keys 4 R, Fand C.

A+ #Keys M, K, | and B,

D

C++-

C

CALL KEY__SCAN

POPBC
LD HL,2720

AND A
SBC HL,DE

JRZ, EXIT
LD AE

INC A

JR Z,LOOP
XOR A

LD DA

LD HL,NOTES
ADD HL,DE
LD B.(HL)
CPB

JR Z,LOOP
LD AC

PUSH BC
CALL SOUND
POP BC

AND O7
CALL SOUND
JR LOOP

El

RET

Keys 3, E, D and X.

Keys Symbaol Shift, L, O and 9.

Keys 2, W, Sand Z.
Keys Space, Enter, P and O.
Keys 1, Q, A and Caps Shift.

This subroutine causes a

very short delay — the exact
timing of which is determined
by ‘B’, before sounding

a pulse.

Bits 5, 4 and 3 contain the
BORDER colour.

A: BORDER colour.

A: BORDER colour but with
bit 4 set,

C: BORDER colour + bit 4 set.
Disable Interrupts.

Preserve the value of C.
Scan the keyboard.

Restore the value of C.

HL: the key value for 'Caps
Shift Space’.

Reset carry flag.

Compare key pressed [if any)
with ‘Caps Shift Space’.

Exit program if desired.

A:= key code (ignoring Shifts).

Loop if no key pressed.
A: zero.
DE: key code ignoring Shifts.

Point HL to note value in table.
B: note value.

Compare B with zero.

Loop if no note on that key.
A: border colour (bit 4: 1).
Preserve the value of B.
Generate first half cycle.
Restore the value of B.

A: BORDER colour (bit 4: Q).
Generate second half cycle.
Repeat sequence.

Enable Interrupts.

End of routine.

{The people who name these
things must have some sense of
humour!}:

If IFF1 =0 then: do nothing.

If IFF1=1 then: Stack all
registers onto the machine
stack;

CALL 0038 is executed — this
does the following:

increment the system variable
FRAMES;

scan the keyboard, updating the
system wvariables KSTATE and
LAST_K.

POP all registers from the stack
and carry on as before.

The normal state of the flat IFF1
is one, so that all programs,
machine code or BASIC, are
slowed down because the sub-
routine at 0038 is executed 50
times a second without our
knowledge or consent. With
regard to music, it means the ex
act timing we require in order to
produce sguare waves of the
right wavelength will be totally
wrong since we shall have no
idea as to whether or when the
interrupt routine will be carried
out inany given cycle. In order to
overcome this problem, it is
necessary to reset IFF1 to zero
so that the above sequence of
events will not be carried out
The instruction DI (Disable Inter-
rupts) is equivalent to saying
LET IFF1 =0, and so this, then,
is the instruction we need.

When the Spectrum, in nof-
mal use, waits for a key to be
pressed, what is really happen-
ing is that it is waiting for
K__STATE to change. Note that
this can only happen if IFF1 =1,
for otherwise the subroutine at
0038 will never be called and
the Spectrum will just sit there
waiting forever, while the poor
old user can do nothing but
gnash teeth and throw bricks at
the television. In order to pre-
vent this from happening El,
(Enable Interrupts or LET
IFF1=1) must be executed
before returning to BASIC. Any
machine code program which
runs while the interrupts are
disabled may only scan the key-
board by using IN ,(FE) instruc-
tions, or by CALLing
KEY_SCAN, not by examining
K_STATE or LAST__K.

Figure 4, then, is the final
result: Cathy's Program for the
Spectrum. Despite its lengthy
appearance, it is actually quite
short and doesn't take very long
to feed in at all. To all musicians
out there — behold your new in-
strument!

In my next article | shall con-
tinue on the theme of creativity,
but with attention turned
toward the visual, rather than
the audial.

e T e e e e P e e e e e o)
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QUICKSILVA

are proud to announce they
are now marketing

PIXEL GAMES

THE VERY BEST IN MAFHINE{ ODE
R THE ZXSPECTRUM & ZKB1

RS

within

| - 48K Specim \lASTFRFlLE

TRADER
A trilogy of 16K p amimes that combine tc
an epic 48K graphic adventure. As a g
you deal with some very bizarre cus
Will you live to tell the tale

mmediately

0 STATE CLEARLY WHICH WVERSION OF

ing Week

KZXa w! almoast wdentica

wewzxe  THE FASTONE

TERFILE and is in use all over the world no
1w MASTERFILE. £12.00

Campbell Systems, Dept.| Zx),
15, Rous Road, Buckhurst Hill,
Essex, IG9 6BL, England.
Telephme 01 504 0589

Battle of Britain

A strategic Wargame for the 48K Spectrum

PIXEL POWER A grap"urs workshop packed with useful
features like Create, Amend, Save, View Set

HARVESTER A cut-throat strateqy game for 2 to 4 players.
BRAINSTORM Can you get our three space explorers across
a river of nasty goo without blowing their minds

— o e — e

ZX-81 GAMES i

Trader ZX-81 + 16K RAM  EF95 [J
e Subspace Striker + Zor  ZX%-81 + 16K RAM  E395 [
48K Strategic | Starquest + Encounter 2X81 + 16KRAM  £395 [ I
Wargama VIC20 GAMES

Trader VIC20 + 16K RAM  E1495 [ "
‘ Subspace Striker + Zor  VIC20+ 16K RAM  £795 O |
Starquest + Encounter  VIC20+ 16K RAM  £795 O
only £5.95 Pixel Power VIC20 + 16K RAM  £795 |
- 4 §_ L= 1
(inc. p&p) | Harvester + Brainstorm VIC20 + 16K RAM ~ £7.95 | ‘

Please send me the games as ticked

|  Total cheque/PO. enclosed — |
Cheque payable to CLICKSILVA,

| MName..aiin. T TP PR 1

M S Address T —

73 The Broadway, Grantchester, Ca mbridge CB3 9NQ
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SOFTWARE CHECKLIST

Software

selection

If you're looking for
software for your
Sinclair computer, check
out our comprehensive
checklists first!

The trouble withowninga ZX81
computer is that you are in-
variably spoilt for choice when it
comes to software. Look
through any computer magazine
and you will find vourself
floundering is a sea of software
titles.

In this special feature, we
have gathered together a com-
prehensive selection of titles
currently available on the
market. To help you further, you
will also find the type of pro-
gram, either game (G), business
(B), Domestic (D), Utility (U}, or
Educational (E), the company
you should contact and the price
of the cassette. At the back of

the listings, you will find a list of
all the companies mentioned,
complete with an address at
which further enquiries may be
made.

Happy hunting!

Apologies

If you supply software cassettes
and you do not find your pro-
ducts mentioned in these lists,
please write to ZX Computing,
marked for the special attention
of the Deputy Editor, and when
it comes round to updating this
feature for inclusion in a future
issue, we will be able to include
your software titles,

AM-ZXFILE
AM-ZXMON
Arithmatic Teasers
Around Europe in 80hrs
Art & Fun
Assemblar

Asset Stripper
Asteraids
Asteroids
Asteroids
Astaroids

Astro Sled

Astro Invaders
Atoms

Autochef

Avenger

Avvari

Awvar

Bagatelle

Bank Account

Bargain Bytes 1

Bargain Bytes 2
Battleships/Kami-Kazi Drive

aOHOEoOOO oOmMapooOoocoaomMec

Amersham Software
Amersham Software

Hard & Soft

S W Hessel

A Parsons

Artic

Buffer

Quicksilva

Mikro Gen

Silversoft

The Software Farm

Arcadia

John Prince

AVC Software

Cases Computer
Simulations

Abacus Electronics

Foilkade

Understanding

Cambell Systems

Transfarm

Richard Shephard

Richard Shepherd

VEH Computer

16K
16K
3K

16K
18K
16K
16K
16K
16K
16K
16K
16K
18K
16K

16K
16K
16K
16K
1K

16K
16K
16K
16K

£4.00
£6.00
£3.95
£4.25
£4.95
£6.95
£4.50
£6.560
E£3.95
£3.95
£5.95
£1.99
E3. 65
£3.00

£5.00
£4.95
£5.95
£5.95
£4.00
£8.75
£5.00
£5.00
£3.50

z Battle of Britain G Buffer 16K £4.50
Beam Analysis B Hilderbay 16K £25.00
xs 1 SOFtwa re Beamscan B Hilderbay 16K £25.00
Bearings E Bryant S/W 16K £1.87
D e e, I 3 AVC Software 16K £3.00
1K Chass G Artic 1K £2.895 Biology 2 E AVC Software 16K £3.00
1K Fun Learing E A Parsons 1K £3.95 Breakout G Anglo Amernican 16K £4.50
1K Games Pack G Artic 1K E6.00  Breakout G Bug Byte 1K £3.50
1K Maths E Mr Purves 1K E3.50 Breakout G J K Greye 1K £1.95
1K Super Trio G Software Masters 1K £E7.95 Breakout G Mikro Gen 16K EJ.85
16K Fun Learning E A, Parsons 16K £4.95 Brick-Stop G R & R Software 16K £3.75
16K Games G Serious 5W 16K £5.95 Bridge G ZX SAS 16K EB.50
16K Maths E Mr Purves 16K £3.50 Bomber G Mikro Gen 16K £3.95
3-D Defender G J K Greye 16K £4 .95 Budget & Address Book D Mr Purves 16K £4.00
3-D Labyrinth G dK "tronics 16K £3.95  Budget Programs (2} B Hilderbay 16K E17.00
3-D Manster Maze G J K Greye 16K f4.95 Bumper 7 G Software Mastars 1K £4.95
50 1K Programs G/E Educare 1K £5.95  Business Bank Account B Transform 16K £8.75
ADV.ENT G Waork Force 16K £65.95  Business Model Modeller X D Cases Computer
Accounts D Personal Software Simulations 16K £8.00
Sarvices 16K £4.95  Business Pack B Transform 16K £25.00
Action Games G A Parsons 16K £4.95 Can Of Worms G Automata 16K £5.00
Adventura G Faoilk ade 16K £5.95 Cassette 1 G Orwin Software 1K £3.80
Adventure G Abarsoft 16K £8.95 Cassette 2 G Qrwin Software 1K £5.00
Adventure G Anglo American 16K E6.00 Cassette 3 G Qrwin Software 16K £5.00
Adventure A G Artic 16K £5.95 Cassette 4 G Orwin Software 16K £5.00
Adventure B G Artic 16K £5.95 ZX-Scramble
Adventure C G Artic 16K £5.95 Gunfight
Adventure 1 G Abersoft 16K £9.95 Invaders
Adventure 1 G D J Moody 16K £5.00 Galaxy Invaders
Adventure 2 G D J Mocdy 186K £5.00 Snakebite
Adventure 3 G D J Moody 16K £5.00 Fungaloids
Adventure 4 G D J Moody 16K E5.00 Life
Adventure In Time G Woaork Force 16K E8.00 30 Tic Tac Toa
Airling G Cases Computer Cassette G2 G Psion 16K £4.95
Simulations 16K £5.00 Feat/Metres Conversion
Angle E AVC Software 16K £3.00 Rings Round Saturn
Aladdin E Bryants S/W 16K £1.87 Secret Code
Alien Dropout G Silversoft 16K £3.95 Mind Boggling -
AM-AZON u Amersham Software 16K £8.00 Silvehe
AM-ZXEDIT u Amersham Software 16K £4.00 Memory (Educ)
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Cassette G3
Train Race
Challenge
Secret Message
Mind That Meteor
Character Doodle
Currency Conversion
Cassette G4
Down Under
Submarines
Dagdling With Graphics
Inwizsible Invader
Reactions
Petral Conversion
Cassette G5
Martain Knockout
Graffiti
Find the Mate
Labryinth
Drop a Brck
Continental (Educ)
Caszsette G6&
Galatic Invasion
Journey into Danger
Create
Nine Hole Golf
Solitaire
Daylight Robbery
Cassette G7
Race Track
Chase
Mim
Tower of Hanoi
Docking the Spaceship
Golf
Fascinating Tower of
Hanoi (prablem|
Cassette GB
Tower Trail
Blank
Cassette G9
Big-Rhythms
Your Bio-Rhythms
Cassette G10
Backgammaon
Cassette G11
Chess
Cassette G12
Perilous Swamp
Sorceror's Island
Cassene G13
Space Raiders
Bomber
Cassette G14
Flight Simulation

Catacombs
Catalogue

Centipede

Centipede

Centipede (Graphics)
Champions Quiz
Character Predictor
Chess

Chess Board

Chess 1.4

G

Gofomooomo

Psion

Psian

Psion

Fsion

Fsion

Psian

Psion

Psion
Psion

Psion

Psion

Psion

J K Graye
Bryants S/'W
Liamasoft

4K trenics
dk'tronics
Rose Cassettes
Hard & Soft
Mikero Gen
Hard & Soft
Abarsoft

IX COMPUTING APRIL/MAY 1983

SOFTWARE CHECKLIST

16K

16K

16K

16K

16K

16K

BK

TEK

16K
16K
16K
16K
16K
16K
1K

16K
1K

16K

£4.95

£4.95

£4.95

£4.95

£4.95

£4.95

E6.85

E5.95
£6.95

F4.75

£3.95

£5.95

£4.95
£1.87
£1.95
£4.95
£4.95
£4.50
£3.95
£6.50
£3.95
£8.95

Chess Il Special
City

Claws

Compiler
Compound
Compulile
Computerwine
Computer Count ZX
Condition Red
Conflict
Constellation
Counter

Crag of Doom
Critical Path Analysis
Croaka Crawla
Crystal Ball

Cursor Input

DCoder
Dallas

Damseal & the Beast
Damsel & the Beast
Database

Data Base

Data Base

Data File/ Graphics
Death Isle

Death Star Attack
Debug

Defender

Deflex

Dictator

Dictator

Diggles Kitchen
Diggles Kitchen Vol 1
Diggles Kitchen Val 2
Diggles Kitchen Val 3
Diggle's Wine Cellar
Da Not Pass Go
Double Breakout
Dragon Maze/Life
Educational Quiz
Electricity
Electronics
Encountar
Espionage lsland
Fantastic Voyage
Fast Life

Fighter Pilot
Financial Manager
Football Manager
Football Pools
Football Records
Forces

Farensic

Farth Campiler
Fartress/Pontoon
Fortune Telling
Franch

Frogs

Frogger

GB Ltd

GCE Maths
Galactic Patrol
Galaxian

Galaxians

coouDOOoDomoomMCcmam
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Artic 16K £45.00
Macronics 16K £5.95
Bryants 5w 16K £1.87
Silwersoft 16K £5.96
AVC Software 16K £3.00
Jaysoft 16K £4.95
Computerwine 16K E7.95
Buffer 16K E7.95
Work Force 16K £3.95
Martech Games 16K £9.80
Anglo American 16K £8.00
Buffer 16K £5.50
Micromar 16K £4.99
Hilderbay 16K £15.00
Quicksilva 16K E3.95
Hard & Soft 1K £3.85
Serious S/'W 1K £2.95

Personal Software

Services 16K £5.95
Cases Computer

Simulations 16K £5.00
Anglo American 16K £6.50
Big Byte 16K EE.50
Geamini 16K £7.50
Mr Purves 16K £10.00
Cambell Systems 16K £10.00
WEH Computer 16K £2.50
Buffer 16K £4.50
Palantir 16K £5.00
Mikro Gen 16K £3.95
Quicksilva 16K £5.50
dk tromics 16K £3.95
Anglo American 16K £9.00
Bug Byte 16K £9.00
Micre Computer 18K £4.99
Micro Computer 16K £4.99
Micro Computer 16K £4.99
Micro Computer 16K £4.99
Micra Computer 16K £4.99
Work Force 16K £6.95
Buffer iLS £6.00
Software Masters 16K £6.95
Rose Cassettes 16K £4.50
AVC Software 16K £3.00
Spectre 16K EE.95
Pixel 16K £5.50
Artic 16K E£5.95
Foilkade 16K E£5.95
dK'tronics 16K £3.95
Digital Integration 16K f4.45
Hilderbay 16K £3.00
Addictive Games 16K E£7.95
Hartland 16K £5.95
Micromor 16K £4.99
AVC Software 16K £3.00
AVC Software 16K £3.00
Artic 16K £35.00
V&H Computer 16K £3.50
Butronics 16K £5.00
AVC Software 16K £3.00
Mikra Gen 16K £3.95
DJL Software 16K £5.95
S W Hessel 16K £5.25
Rose Cassettes 16K £4.50
Computer Rentals 16K £4.95
Artic 16K E3.95
Quicksilva 16K £4.95
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Galaxy Conflict
Galaxy Warrior/Star Trek
Game Of Cricket
Games

Games 1

Games Pack
Games Pack 1
Games Tape
Gamestape 1
Gamestape 2
General Knowledge
Geography
Geography

Ghost Hunt

DmMmMPOOOOOOOO00

Gold

Gobbleman

Gobblers

Grail

Graph

Graphic Golf

Golf

Gospel Stories
Grapix 2

Greatest Games V|
Greedy Gulch

Gulp

Gulp 2

Hangman

Hedgehog & Co

High Res Graphics
History

Home Doctar 1

Home Doctor 2
Home Doctor 3
Home Doctor 4
Homa Doctor 5
Home Doctor 6
Horse Racing

House of Gnomes
Human Biology 1
Human Biology 2
Hunt

Inca Curse

Income Tax
Index/Retrieval System
Inheritance
Integratian
Intermediate English 1
Intermeadiate English 2
Intermediate Maths 1
Intermediate Maths 2
Invaders

Invaders

Invaders

Invaders

Invaders

Invasion Force
Inventions before 1850
JD Arcades

Junior English |
Juniar English 11
Junior Maths |

Junior Maths 2
Kingdom of Nam
Knockout Whist
KRAKIT

)
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Martech Games

Artic

Micromaor

Artic

C Tech

Mikro Gen

Silversoft

Crystal Computing

J K Greye

J K Greye

A Parsons

Psion

AVC Software

Personal Software
Services

Hilderbay

Artic

The Software Farm

Severn Software

ANC Software

Silversoft

R & A Software

Bryants S/'W

Mick Godwin

Work Force

Phipps Associates

Cambell Systems

Cambell Systems

Nick Godwin

Buffer

Macronics

Psion

Eastmead

Eastmead

Eastmead

Eastmead

Eastmead

Eastmead

Butronics

Anglo American

AVC Software

AVC Software

Amba

Artic

IX SAS

ZX SAS

5 W Hessel

University Software

Rose Cassettes

Rose Cassettes

Rose Cassettes

Rose Cassettes

Silversoft

Anglo American

Bug Byte

CQuicksilva

Abersoft

Artic

Psion

Computer Rentals

Rose Cassettes

Rase Cassettes

Rose Cassettes

Rose Cassettes

Buffer

Anglc American

Artic

16K

16K
16K
16K
16K
1K

16K
16K
16K
16K
16K
16K
16K

16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K
16K

SOFTWARE CHECKLIST

£9.50
£6.50
£4.00
E6.00
£5.00
£3.95
£3.95
£4.85
E£3.85
£3.95
£4.95
£E6.95
E£3.00

£3.95
£6.00
£3.95
£5.95
£4.45
£3.00
£3.95
£3.75
£1.87
£6.99
£5.00
£5.00
£4.00
£4.75
£2.989
£3.00
£4.00
£6.95
E6.75
£6.75
£6.75
£6.75
£6.75
£8.75
£12.00
£7.00
£3.00
E3.00
£4.85
£5.85
£6.50
£4.50
£4.25
£5.95
£4.50
£4.50
£4.650
£4.50
£3.95
£4.00
£4.00
E5.50
E4.45
£3.95
£6.95
£4.95
£4.50
£4.50
£4.50
£4.50
£4.50
£4.00
£8.95

Passwords Giltrole 16K £3.895
124 ' b

Krazy Kong

Labryinth

Labryinth

language Dictionary
Life

Line Renumber
Linear Programming
Love and Death
MCoader

Machine Code Monitor
Disassembler
Machine Code Test Tool

Madame ZX81
Magic Cube
Magic Mountain
Man Page
Master Maths |V
Master Maths v
Master Mind
Mathematics
Maths

Maths

Maths Pack
Matrix Operations
Matrix Planner
Maze Drag Race

Mazeman

Mazogs

Merchant of Venus

Minefield

Mines of Maria

Mines of Saturn

Mini Space Invadears

Mission Impossible

Maonitor And Disassembler

Mortgage

Multifile

Munchees

Muncher

Music B Composers

Music/Breakout/Invaders

MNamitar Raiders

Nasty Invaders

MNasty Mountain

Maval Blockade

MNight Gunner

Mightmare Park

Nowvelists B Authors

Nowaotnik, Demalition
& Tenpin

Numerics

Numerology

Odd One Out

Office

O Level Chamistry

O Lewvel French

0 Level Maths Revision

On Your Marks

Optimax

Oracle's Cove

Paintmaze

G Parsonal Software

Services 16K E£3.95
G Axis 16K £5.95
G Software Mastars 16K £E5.95
u Hewson 16K £3.75
G Artic 2K £3.00
u Hewson 16K £4.85
E University Software 16K £6.95
G Automata 1K £5.00
u Personal Software

Services 16K E£7.95
U Mikro Gen 16K £3.95
U Oxford Computer

Publishing 16K £9.85
] AVC Software 16K £3.00
G Cambell Systems 16K E4.00
G Phipps Associates 16K £5.00
G Newsoft 16K £4.00
E Buffer 16K E5.00
E Buffer 16K £5.00
G Hard & Soft 3K £3.95
E Psion 16K £6.95
E A Parsons 16K E4.895
E ZX SAS 16K £8.00
E Artic 4K £11.00
E UNiversity Software 16K £5.95
B Buffer 16K £6.00
G Personal Software

Services 16K £3.96
G Abersoft 16K £4.45
G Bug Byte 16K E10.00
G Crystal Computing 16K £6.95
G R & R Software 16K £3.75
G Severn Software 16K £4.95
G Saturn Developments 18K £7.50
G Hewson 1K £3.95
G Buffer 16K £4.50
u Crystal Computing 16K £8.95
D ZX SAS 16K E5.00
u Anglo American 16K E17.60
G Quicksilva 16K £3.95
G Silversoft 16K £4.95
E Psion 16K £6.95
G Macrenics 1K ET.95
G Artic 16K £3.95
G Giltrale 16K £4.95
G Giltrole 16K £4.95
G Hewson 16K £6.95
G Digital Integration 16K £4.95
G Software Masters 16K £6.95
E Psion 16K £6.95
G Phipps Associates 16K £5.00
E Spectre 16K EB.G5
G Carnell 16K £4.50
G Nick Godwin 16K E£1.50
B Nick Godwin 16K £4.99
E Calpac 16K £5.50
E Rose Cassettes 16K £4.50
E Rose Cassettes 16K £4.50
E Computatutor 16K £3.895
B Hilderbay 16K £40.00
G Buffer 16K E6.95
G Mikra Gen 16K £3.95
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Payroll

Payroll

Fayroll/Coin Analysis

Peloponnenasian War

Personal Accounting
Uility Ledger

Personal Banking System

Personnel Record System

PE-P

Pharach's Tomb

Phipps Adventures 1

Phys Prob

Pilot

Pimania

Planet Defender

Planet Lander

Planet of Death

Plotter

Poets & Playwrites

Polynomial

Primary Arithmetic

Print Shot

Privateer
Program Merge
Program Pack |
Program Pack |
Program Pack Il
Program Pack ||
Program Pack I
Program Pack IV
Program Pack V
Program Pack IV
Program Store
Program Store Toolkit
Programmer’s Toolkit
Puckman
Purchase Day Book
Purchase Ledger
Purchase Ledger
Purchase Ledger
QS Asteroids

05 Defenders

Q5 Invaders

Q5 Scramble
Quartery Analysis
Regression
Renumber Delete
Retail Accounting
Return To Earth
Revamped Chess
Reversi

Reversi

Revise Chemistry
Revise Maths
Revise Physics
Roman Empire
Sales Day Book
Sales Ledger
Sales Ledger
Sales Ledger
Samurai Warriors
Sargon Chess
Scramble
Scramble

cregnkit 1

Secret Valley
Secret of Tenworth Manar
Share Portfolio
Ship Of Doom
Shop Window
Similes

Snap

Snapper
Sorcerer's Castle
Sorcery

Space Fighter
Space Intruders
Space Invaders
Space Invaders
Space Invaders
Space Invaders
Space Invaders/Planetoids
Space Trek

Space Trek
Spallbound
Spelling
Star Fighter

Commm
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Hilderbay

V&H Computer
VEH Computer
MC Lothlorian

Jaysoft

Hilton

Computatar

R & R Software

Phipps Associates

Phipps Associates

ANVC Software

Hewson

Automata

Jahn Prince S/W

Hewson

Artic

Nick Godwin

Psion

University Software

Rose Cassettes

Casaes Computer
Simulations

MC Lothlarian

ACS

Bug Byte

Angle Ameancan

Bug Byte

Angla American

Bug Byte

Bug Byte

Bug Byte

Bug Byte

ACS

ACS

Hewson

Hewson

Transform

ZX 5A5

Transform

Transform

Quicksilva

Quicksilva

Quicksilva

Quicksilva

Transform

Urniversity Software

Work Force

ZX SAS

Saturn Developments

Micro Gen

Abersoft

Sinclair Research

Buffar

Buffer

Buffer

MC Lathlorian

Transform

ZX SAS

Transfarm

Transform

MC Lathlorian

Hilderbay

Mikro Gen

Quicksilva

Picturesque

Mewsoft

Hilderbay

ZX SAS

Artic

Cambell Systems

AVC Software

Hard & Soft

Severn Software

Micro Gen

Saxon

Arcadia

Hewson

Mikro Gen

Macronics

Macrenics

di."tronics

Software Masters

Work Force

Buffer

Transform

Psion

R & R Software

SOFTWARE CHECKLIST

16K
16K
16K
16K

16K
16K
16K
4K

16K
16K
16K
18K
16K
16K

16K

16K

E25.00
£11.50
E12.85

£4.50

£4.95
£8.95
£9.95
£5.856
£5.00
£5.00
£3.00
£5.95
£8.00
£3.65

Star Quest
Starquest/Encountar
Star Socker
Startrak

Startrek

Star Trek

Star Trek

Star Trek

Star Trek

Star Trok

Statistics

Statistics

Stock Book

Stock Contraol
Stockraker
Subspace Striker/Zor
Super Breakout
Super Glooper/Frogs
Super Invasicn

cooEeERMEOoooOOoOOhaomn
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FOR THE ZX81 WITH 18K BARM

G
G

Super Invasion
Super Mumpus
Super Programs |
Pints/Litres Conversion
Invasion from Jupiter
Skittles
Magic Square
Doodle
Kim
Liguid Capacity
Super Scramble
Super Wumpus
SZX-TSA
SZX-DBEMS
Tables
Tables Test
Taipen
Tarot
Tasword
Tempest
Ten Exciting Games
Test Pack
The Bible
The Collector’s Pack
The Fast One
The Plug Record Recorder
The War Game
Thra' the wall/Scramble
Time Bandits
Time Ledger
Tomb Of Dracula
Toolkit
Toolkit
Trader
Trader Jack
Trap
Tyrant Of Athens
UFD
YVary Next Mountain
Video Index
Video-add
Videograph
Videomap
Wideoplan
Videoview
Volcanic Dungean
Vucalc
Vufile

mEooDEMMOODOOOOOOCCOROOO0moODOmMOOOmMaOmMmMeEcC o0

Buffer
Quicksilva
Watson

Gemini Software
Silwersoft

Buffer

Bug Byte
Macronics
Silversoft
Abersoft
Hewson

Severn Software
A Parsons
Hilderbay

D C Roberts
Quicksilva
Essential S/W
Sinclair Research
Buffer

VU-FILE

AN

LRy EASTT

»

Essential 5/'W
Silversoft

Psiomn

The Software Farm
Silversoft

Saxon

Saxon

AVC Software
Bryants S/W
Jaysoft

VEH Computer
Tasman

Mikro Gen
Buffer

Mr Purves
Automata

Fsion

Cambell Systems
Psion

ANVE Saftware
Sinclair Research
Newsoft
Hilderbay
Moviedrome
Artic

Sinclair Research
Quicksilva

Work Force
Amba

MC Lothlorian
Amba

Gilrole

Video Software
Video Software
Video Software
Video Software
Video Software
Video Software
Carnell

Psion

Psion

et |

1K
16K

16K

£5.50
£3.95
£5.95
£4.95
£3.95
£4.50
£5.00
£3.95
£3.95
£4.95
£3.75
E6.456
£9.95
£25.00
£6.50
£3.95
£6.00
£4.95
£6.00

£6.00
£3.95

£4.95
£5.95
£3.95
£6.95
£4.95
£3.00
£1.87
£4.95
£2.50
£6.50
£3.95
£6.00
£7.50
£5.00
£9.95
£12.00
£9.85
£3.00
£4.85
£4.50
E15.00
£3.95
£5.95
£5.95
£9.95
£5.95
£4.95
£4.50
£4.95
£6.95
£9.95
£5.85
£5.95
£5.95
£5.95
£5.95
£4.50
E7.95
£7.85




SOFTWARE CHECKLIST

Warlord G MC Lothorian 16K f4 50 Business Bank Aceount B Transform 16/4BK £8.75
What can | do with 1K D VEH Computer 1K £4.95  Business Model Modeller X B Cases Computar
Winged Avenger G Wark Force 16K F4.50 Simulations 16K £B.00
Wordfit G RAM Writer 16K E5.00 Business Pack B Transfarm 16/48K  £25.00
Wordfix u Mick Godwin 16K E2.50 Breaker G Wizard 48K £3.60
Wordpack E Wida Software 16K £19.00 Cabman G Micro Power 16K £3.85
Wordsearch/Clock Calendar D VE&H Computer 16K £3.50 Centipede G dK "tronics 16/4BK £4.95
X-Men G Amba 16K £4.95 Chess G Artic 48K £9.45
ZX Bombaer G Micro Gen 16K £3.95 City G Dacimodus 48K £8.00
ZX Breakout G Micro Gen 16K £3.95 Club Record Collectar o ICL 48K £9.95
ZX Bug G Artic 16K £6.95 Collector's Pack [} ICL 48K £9.95
ZX Chess G Artic 1K £2.95 Colossal Adventure G Level 9 48K £9.90
Z¥ Chess G Mikro Gen 16K £3.95 Commercial Accounts D Gemini 16/4BK  £19.85
ZX Chess | G Artic 16K E6.50 Compiler u Softek 48K £14.95
ZX Chess I G Artie 16K £13.00 Compufile D Jaysoft 16/48K  £4.95
ZX Forth u Artic 16K £35.00 Conflict G Martech Games 48K £9.50
ZX Graphical Chess G Artic 16K £13.00 Cosmos G Abbex Electionics 16K £4.95
ZX Othello G Buffer 16K £6.95 Count-down E AVC Sottware 16K £3.00
ZX Remload u Picturesque 16K £E.95 Crevasse/Hotfoot G Microsphere 16K £4.95
ZX Scramble G Micro Gen 16K £3.95 Dallas G Cases Computer
ZX Sideprint u Micrasphere 16K F4.95 Simulations 16K £5.00
ZX Space Invaders G Micro Gen 16K £3.95 Database o Buffer 1 6K £4. 50
ZX Taal Kit u Bug Byte 16K £6.00 DataBase u Gemini 16/48K £19.85
ZXB1 Chess G Software Masters 16K £6.90 Derby Day G Computer Rentals 48K £5,95
ZAAS B Bug Byte 16K £5.00 Digital X-Word Compilar G N Darwood 16K £6.00
ZX08 B Bug Byte 16K £6.50 Dragon Adventure G Level 9 48K £9.80
ZXMC B Picturesque 16K £6.50  Editor/Assembler u Ficturesque 16/4BK  £B.50
Zac-Man G Macronics 16K £3.95  Educational Quiz E Rose Cassettes 48K £4.50
Zombie/Sword of Peace G Artic 16K £6.50  Electronics E Spactre 48K £65.95
Zombies G R & R Software 16K E£3.75  English Literature E ICL 16K £6.95
Z0R G Pizzel 16K EE.B0  Escape G New Generation S/W 16K £4.95
ZOR G Pixel 16K E5.,60 Espionage Island G Artic 48K £6.95
Zuckman G DJL Software 16K £65.95 ETX G Abbex Electronics 16K £5.95
Everast Ascent G Richard Shepherd 16/48K £6.50
Evolution G Microsphera 48K £6.95
Faust's Folly G Abbex Electronics 16K £5.95
Figaro Il D Saxon 4BK £14.95
Football Manager G Addictive Games 4BK £7.95
Football Paols G Hartland 48K £5.95
Fortune D AWC Software 16K £3.00
French E AVC Software 16K £3.00
Galaxian G Artic 16K E£3.95
Frog/Showdawn G Artic 16/48K £4.95
Frogaer G AEF Software 48K £7.00
Fruita G Wizard 4BK £6.50
Galaxy Conflict G Martech Gamas 4BK £9.50
Galleans G Wizard 48K £5.00
Game of Logic E N Darwood 16K £8.00

3D Mazenture G Softek 48K £3.05
3D Tanx G dK trenics 168/4BK £4.95
3D Tunnel G New Generation 16/4BK £4.95
Adventure G Foilkade 16/48K £5.95
Adventure G Abersoft 48K £9.95
Adventure 1 G D J Moody 16K £5.00
Adventure 2 G D J Moody 16K E£5.00
Adventure 3 G D J Moody 16K £E5.00
Adventure 4 G D J Moody 16K £5.00
Adventure Quest G Level 9 48K £9.90
Airling G Cases Computer
Simulations 16K £5.00
Alien G Spectre Soft 16K £3.95
Alien Command G Microware 16K £4.75
Angles E AVC Software 16K £3.00
Arcade Pack 1 G Ohmega Electranics 16K £4.82
Arcadia G Imagine Software 16/48K E5.50 -
Aspect Assemblar u Bug-Byie 16/48K £9.00
Assembler u Artic 16K £9 .95
Assembler/Disassembler u Hewson 16/48K £8.95
Associative Database Games 4 G ICL 16K £4.85
System D Docimodus 16K £15.00 Games Pack 1 G Abacus Electronics 16K 4. 85
Agteraids G Abbex Electronics 16K £5.85 Geography 1 E ICL 16K £6.95
Astro Scramble G C Tech 16/4BK £2.95 Gobbleman G Artic 16K £3.95
Atoms G Comhill 16K £5.50 Gold G Hilderbay 48K £8.00
Audio Sonics U Waork Force 16/48K £4.99  Golf G RE&R Software 16K £3.75
Autochef o Cases Computer Gorfian G C Tech 16/48K £5.00
Simulations 16K E5.00  Grail G Severn Softwara 16/48K £4.95
Avenger G Abadus Electronics 16K £4.95  Graph E AVC Software 16K £3.00
Awari G Foilkade 16/4BK E5.95  Graph u Spectre Soft 16K £4.95
Backgammon G Microware 18K E6.00 Graphics Creator U Llamasoft 16K £2.85
Battle Of Britain G M5 48K £5.95  Great Britain Ltd G S W Hessel 48K £14.39
Bit, Byte Rotation u Cornhill 16K £4.50  Ground Attack G Silversoft 16/48K  £5.95
Biorhythms D ICL 16K £6.95  Ground Farce Zera G Titan 16/48K £5.00
Black Crystal G Carnell Software 48K £7.50  Gulpman G Cambell Systems 16K £5.95 =
Bridge G ZX S5AS 16/48K £6.50 Hangman G Spectre Soft 16K £4.95
Bomber G Llamasaft 16K £2.95  Hangperson E AVC Software 16K £3.00
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Harrier

Headbanger

High Noon

Histary 1

Home Accounts

Horace Goes Skiing

Hungry Horace

Inca Curse

Income Tax

Index /Retrieval System

Infrared

Inheritance

Imtermediate English 1

Intermediate English 2

Intermediate Maths 1

Intermediate Maths 2

Invaders

Invasion

Inventions 1

Jackpot

Jackpot Fruit Machine/
Submarine Attack

Junior Education

KAAKIT

Krazy Kong/Panic Island

L-Game

Learming

Machine Code Test Tool

Magic Cards

Mailing List

Masterchess

Masterfile

Maths

Mazing

Mazeman

Metear Starm

Meteroids

Meteroids

Mined-out

Mines Of Moria

Mines Of Saturn/Return
To Earth

Manitar

Manitor and Disassembler

Mortgage

Multi Function Cash
Contraller

Muncher

Music 1

Night Flight

Numerics

O-Level Chemistry

Omnicalc

Orb

Orbiter

Namitar Raiders

Over The Spectrum No. 1

Over The Spectrum No. 2

Parity

Pascal 4

Pastimes 2

Payroll
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Abbex Electronics
Llamasaft

Abbex Electronics
ICL

Gemini

Psion

Psion

Artic

¥ 5AS5

Z¥ SAS

ALCS Software

S W Hessal S/W
Rose Casselles
Rose Cassettes
Rose Cassettes
Rose Cassettes
Artic

Abbex Electronics
ICL

Computer Rentals

Richard Shepperd
Calpac

Artic

C Tech
Quicksilva

AVC Software

Oxford Computer
Fublishing

Cornhill

Gamini

Mikro Gen

Cambell Systems

ZX SAS

Spectre Soft

Abersoft

Quicksilva

Softek

dk tronics

Quicksilva

Severn Software

Saturn Developments
Picturesgue

Crystal Computing
ZX SAS5

Richard Shepherd
Silversoft

ICL

Hewson

Spectre

Calpac
Microsphere
Impact Software
Silvarsoft

Artic

Melbourne House
Melbourne House
N Darwood
Hisoft

ICL

Hilderbay

16K
48K
16K
16K

16/48K
16/48K

16/48K
48K
16/48K
16/4BK
16/48K
48K
16K
4BK
48K
48K
16/4BK
16K
16K
48K

48K
16/4BK
-1
16/48K
16K
16K

16/
48K
16K
16/48K
48K
48K
16/48K
16K
16K
16K
16/48K
16/48K
48K
48K

48K

16/48K
16/48K
16/48K

48K
16/48K
16K
16/48K
48K
48K
48K
48K
16/48K
16K
16K
16K
16K
48K
16K
48K

£5. 85
£4.95
£5.95
£6.85
£E158.95
5.95
£5.95
£6.95
£6.50
E4.50
£6.75
£5.85
£4.50
£4.60
£4.50
£E4.50
£4.95
£5.95
£6.95
£5.85

£4.95
£5.50
£8.85
£5.00
£3.85
£3.00

£9.95
£3.50
£19.95
£6.95
£15.00
E8.00
£4.95
£4.95
£4.95
£4.95
£4.95
f£4.95
£5.95

£7.50
£7.50
£8.95
£5.00

£10.00
£5.95
£6.95
£5.95
£5.95
£5.50
£9.85
£6.00
£5.95
£3.85
£5.95
£5.85
£6.00
£25
£4.95
E25

Penetrator

Personal Accounting Utility
Ledger

Personal Banking System

Phantasmagraphics

Pharoah's Tomb

Physprob

Pilat

Pimania

Planet Of Death

Primary Arithmetic

Print Shot

Programmer's Dream

Programmer’'s Toolkit

Programs From Spectrum
Machine Language Book

Purchase Day Book

Purchase Ledger

Quarterly Analysis

Renumber Dalete

Rescue

Retail Accounting

Reversi

Reversi

Roman Empire

Raox 11l

Sales Day Book

Sales Ledger

Samurai Warriors

Schizaids

Scramble

Scramble

Shaken But Not Stirred

Ship Of Doom

Ship Of The Line

Snackman

Softtima

Sorcerar’'s Castle

Space Intruders

Space Raiders

SPOE

Speakeasy

Spec Bug

Spectral Invaders

Spectrec

Spectres

Spectrum Games

amoaoOOmMOhooo o
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Melbourne House

Jaysaft

Hilton

Saxon

Software For All

ANVC Software

Hewson

Automata

Artic

Ross Cassettes

Cases Computer
Simulations

Work Force

JRS Software

Melbourne House
Transform

ZX SAS
Transform

Waork Force
Computer Rentals
ZX SAS

Sinclair Research
Snectre Soft

M C Lothlonan
Liamasoft
Transform

ZX SAS

M C Lothlorian
Imagine Software
Wark Farce
Mikro Gen
Richard Shepherd
Artic

Richard Shepherd
Amba Software
Softek

Mikro Gen
Quicksilva

Psion

Cambell Systems
Quicksilva

Artic

Bug Byta

Palantir

Bug-Byte

JRS Sottware

48K
16
48K
48K
16/48K
48K
16K
16K
48K
16/48K
4BK

16K
16/48K
16/48K

16K
16/4BK
16/4BK
16/4BK
16/4BK
48K
16/4BK
16K
16K
16/4BK
16K
16/48K
16/4BK
16/48K
16/48K
16/48K
16/4 8K
48K
4BK
16/48K
16K
16/4BK
ABK
16K
16/48K
16K
48K
16/48K
16K
48K
16/48K
16K

£6.85

£EB.85
£9.95
E£6.95
£6.95
£3.00
E£5.95
£10.00
£6.95
£4.50

E5.00
£6.95
£5.95

£5.95
£8.75
£10.00
£4.75
£4.85
£5.85
£10.00
£7.85
£4.85
£5.50
£2.85
EB.75
£10.00
£5.50
£5.50
£4.95
£5.50
E6.50
E6.95
E£6.50
E4.95
£3.95
£5.60
£4.85
£4.85
£65.85
£4.95
£6.95
£5.00
£5.00
£8.00
£4.95
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Spectrum Zap/

ZX Reactor
Spectsound
Spookyman
Starfighter
Starship Enterprise
Startrek

Star Trek

Star Trek

Star Trek

Statistics

Stock Contral

Stock Contral
Storm-Fighters

Sub Track
Superdeflex

Super Glooper/Frogs
Superpack 1
Superplan

Tables

Taipen

Tasword

The Chess Player
The Habbit

The Orb

The Quest

The Valley

The Zolan Adventure
Thro' the wall/Scramble
Time-Gate

Teoolkit
Transylvanian Tower
Treasure Hurt
Triplet

Turtle
Tyrant of Athens

Ultraviclet

User-Detined Graphics
Video Pack

Wu 3-D
Viewpoint

Voice Chess
Vu-Calc

Winged Avenger
Wordpracass
Zeus Assembler
ZX Forth

ZX Games 1

2% Sideprint

ZX Utility 1

128
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ASP Software
PDQ Software
Abbex Electronics
Impact Software
Silversoft

Gemini Software
Fuller Micro
Impact Software
RER Software
Severn Software
Gemini

Hilderbay

Jobin Prince
Amba Software
Liamasoft
Sinclair Research
Video Software
Video Software
AVC Software
Jaysoft

Tasman
Quicksilva
Melbourne House
Computer Rentals
Impact Software
ASP Software
Softek

Sinclair Research
Quicksilva
Sinclair Research
Richard Shepherd
Amba Software
Wizard

AVC Software
M C Lathlorian

ACS Software

Cornhill
C Tech

Sinclair Research
ACS Software

Artic
Psion

Work Force
Spectre Soft
Crystal Computing
Artic

ASP Software
Microsphere

ASP Software

16K

16K
16K
48K
48K
16K
16K
48K
16/48K
16/48K
4BK
16/48K
16K
48K
16K
48K
48K
16K
16/48K
48K
48K
48K
48K
48K
48K

16K
48K
16K
48K
16K
48K

£3.00

£5.50

£7.50
£1.50

£5.00
£8.95

£6.50

R
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DEFENDER

ACS Software,

7 Lidgett Crescent
Roundhay,

Leeds

ABF Software

10 Wilpshire Avanue
Longsight,
Manchester.

ASP Software,

ASP Ltd,

145 Cnarmg Cross Foad
London WC2H DEE.

AVC Software,
PO Box 415,
Harborne,
Barmingham
B17 3TT.

Abacus Electronics,
186 St Helen's Avenue,
Swansea,

Wast Glamorgan

Abbax Electronics
20 Ashley Court,
Great Morthway
Lomdon NWa

4”]4&.” U‘ ‘J:"u.l

Abersoft,

7 Maes Atfallen,
Bow Straat
Dyfed,

SY 24 bEA.

Addictive Games,
PO Box 278,
Conmiburrow,
Milton Kevnes,
ME T4 THE.

Amba Software,
Freepost
Cambridge,

LB3 7BR

Amersham Soffware
Long Roofl,

tlarvines Road
Amersham,

Bucks,

HPE 5HS

Anglo American Software,
138a Stratford Court
Sparkhil

Birmingham,

Arcadia Soltware,
Freepost,
Swansea,
SA34TT.

Artic Computing,

396 James Reckitt Avenue
Hull,

HLUB OJa

Aytomata Lid,
&ba Osborne Road

Axis,

71 Brockheld Avenue
Loughborough,
Leicester,

LE11 3LMN

Bryants Softwane
1 The Holligs,
Chalcroft Lane,
MNorth Berstead,
Bognor Regis,
West Susasx,
PO21 55X

Buffer Micro Shop
310 Streatham High Road,
London SW16

ZX COMPUTING APRIL/MAY 1983




Bug Byte

SE-100 The Albany,
Oid Hall Street
nrpoal

Butranics
4446 Ear
London W8 6EJ

. Road

C Tegh,

184 Market Street,
Hyda,

Cheshire

Calpac Computer Software,
108 Har
51 Johns,
Waking,
Surrey,
GU21 TUF

Camball Systems
Rous Road,
Buckhuwrst Hill
Essen,

G2 6BL

Carnall Software,
4 Sraunton Road
Slough

SL2 INT

Cages Computer Simy
14 Langtan Way
Lenden SE3 7TL

Computatutor,
3 Thalias €
Greenw
SETD 4MA

Computarsine,

8 Laburnam Way
w

Derby

Computéer Rentals Lid,
140 Whit el Aoad,
Londan E1.

Cornhill Services,
2 Penrith Way,
Bylasbury,

ucks,
HPF21 TJZ.

Crystal Comp

50 Chartes Clos
Wiroxham,

ZX COMPUTING APRIL/MAY 1983

age Woods Crescent,
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DL Software,
9 Tweed Close,
Swindon,
Wiltg,

SN2 3PU

M Darwood,

Hampshire

Digital Intagration,
22 Ast urcih Road
Agh

Aldershot

Hants,

GUTZ BLY

di tromics,
23 Sussex Road

161 Walmarsiey Road,
Bury,

Lancashire,

BL3 GDE

Computer Syst
House

ey,
GU16 SEZ.
Educare

138a Sloane Street
London SW1X SAY

5 oftware,
47 Brunswick Centre,
Londan WC 1.

Foilkade Lid
66 Littladean,
Yate

Micro Systems,
The ZX Centre
Sweeting Street,
Livarpood 2

rtan Road,

L

Functional Software Specialists,

- SOFTWARE CHECKLIST

Gemin fiwware,
36 Badminton Road

Warks,

Cw21 4DH

Mick Godwan,

4 Hurkur Crascaent
Evemouth
Berwickshire,
TD14 BAF

JKE Gr Software,

16P Str
Bath,

Avon

B&1 2TE

Hard & Soft
85 Snowden Avenue

F wgdan,
Middlesex
UB10 OSE

Hartland Software
B Pegnzande Place
London W11 4PA.

5 Hessel Software
15 Lytham Court
Cardwell Cre
Sunrnghil
Barkshira

Hewson Consultants
7 Graham Close,
Blewlury

Dxon,

ay,

London NW1 TAA.

Hilton Comps
14 Avalon Road
Orpington,
Kent,

BREG AKX

Hisoft,

&0 Hallam Moor,
Lidan,

Swwimicl i
Wiltshare

Imagine Software
Masons Building
Exchange Streel East
LIVErpo
Merseyside
L2 3PN

Impact Softwara,
70 Redford Avenus
Edinburgh,

EH13 OBW

Jaysoft

22 Dane Acres,
Bishop's Startford,
Hares

JAS Safvwara,

19 Wayside Avanua
Warthing,

Sussex,

BN13 3JU

Lavel 9 Computing.
229 Hughe Road,
Wycombe,

Liamasoft Software.
Mount Pleasant

MC Lothlorian

4 Granby Road,
Cheadie Hume
Cheadie,

Chashire

5KEB BLS

MS

73 The Broadway,
Granichaster
Camhbridge,

CB3 GNO

Macronics.

26 Spiers Close,
Knowle

Solihul,

Wast Midlands
BO93 9ES

Martech Gamas,

A Dillingbarough Road,
1hourne

at Sussex,

BN20 BLY

129
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Melbourne House Publishers,
131 Trafalgar Road,
Greenwich,

London SETD

Micro Computer Software
Unit D&,

Pear Industrial Estate,
ckport Road,

Lower Bredoury
Stackpart

SKE 2BP

Micro Power

Micromaor

1 Elizabeth Close
Ynystorgan,
Swansea,

SAG BRW

Microsphere Computer Serveces,
72 Roseberry Road
London N10 Z2LA

Mikro Gen.

24 Agar Crescent,
Bracknell,

Berks

0J Moaody,

1 Starnhill Cottages,
Granby Lane,
Bingham

M

Moviedromae Widao,
13 Lesghton Avenue,
Pinner

HAE 3BW.

Mew Generation Software
Freepost,

Qidlarnd Common,
Bristol,
B515 GBR

Mewsalt Products,

12 Whitebroom Road,
Hemeal Hempstead,
Harts

Ohmega Electronics,
37 Chichester Square
Carrickiergus,
Country AnTrm,
BT38 BJU

Orwin Soltware,
26 Brownlow Road
Willesden,

Lomdon NW 10

Oxford Computer Publishers,
PO Box 93
Oxford

POQ Software,
Parsley Fye,
Hilders Lane
Edenbridge
kEent,

TNB 6JU

Palantir Programs
Brockham,

Hyde Lane,
Danbury,

Essen

A Parsons,

23 Coxhill Gardens
River,

Dover,

Kent

Personal Software Services,
452 Stonay Stanton Road,
Coventry

I R a——
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Phipps Associates,
99 East Sir

Epsom,
Surrey,
KT17 1EA.

Picturesgue,

B Corkscrew Hill,
West Wickham,
Kent,

BR4 3EB.

Pinel Productions,
39 Ripley Gardens,
London W14 BHF

Jokn Prince,

29 Brook Avenue
Levenshirg
Manchester M18.

Psion Lid,

2 Huntsworth Mews
Gloucester Place,
London NW1 DD

J Purves,

12 Stobhill Road,
Gorabridge,
Midiathian,
EH23 4PL.

Quicksilva,
92 Northam Road,
Southampton 502 0P8

RE&A Software
34 Bowrton Road,
Gloucestar,

GL4 DLE

FA&M Writer,

3 Wumba House,
2 Cedar Gardens,
Sutton

Surrey

SM2 508

vy
b & 8
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DC Roberis,

107a Royal George Road,
Burgess Hill,

Sussex

Rose Casseties,
148 Widney Lane
Sohihull,

Waest Midlands,
BS1 3LH

Saturn Developments
37 Haol Dulais,
Birchgrowe

Swansea,

SAT OLT

Sawan Computing,

3 5t Catherines Driva
Leconfiekd
Bawverlay,
Humberside.

Senious Sollware,
7 Woodside Road
Bickley,

\- =
12X SPECTRUM

Severn Software,
5 School Crescent,
Lydnay.

Glos,

GL15 BTA,

Richard Shepherd Soltware,
Freepost,

Maidenheaad,

Berks

SLE B8y

Sil 1
20 Orange Street,
Lomdon WC2H JED

Simclar Research,
Stanhope Road,
Camberley,
Surray,

GU1E 3PS

Softek,
329 Croxtad Road,
London SE24.

Sofrware For All,
72 North Street,
Romford,

Essex

Softears Masters,
30 Lincoln Road,
Diton,
Birmingham.

Spectie,

2 Mull Close.
Diak ey
Basingstoke,
Hants.

Spectre Soft,
Dunetm Cottage,
Maltmans Lane
Gerrards Cross,
SL9 BRS

Tasman

17 Hartley Crescent,
Leeds

LS6 2LL

Thie Software Farm
Craigo Farm
Bowny Bay,
Tintern,

Gwent

Titan Programs,
The Computer Pj
46 Market Place,
Chipperton,
Wilts

SN1E 3HU

Transform Lid
41 Keats House,
Porchester Maad
Beckenham,
Kent

Understanding Lid,
The Prosduction Village,
100 Cricklawood Lane
London NW2 206,

Umivarsity Software
45C Sloane Streat,
London SW1X SLU.

1 Services,

VEH Compu
182C Kingsto
Stares,
Middlesax

Video Software
Stone Lane,
Kinver,
Stourbridge,
West Midlands

Watsons Software Services,
1 vy Cottages,

Long Road West,

Dedham,

Essax,

CO7 BEL

Wida Soltware,
2 Nicholas Gardens,
Landon W5 SHY

Wizard Sofiware,
PO Box 23
Duntermhng,

Fife

KY11 SRW.

Morkiorce Force,

140 Wilsden Avenue,
Lutom,

Beds

LU 5HR

2% SAS5,
4 2/45 New Broad Streert,
London EC2ZM 1QY
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SP80

64K Memory extension

wIrsg massve BOK|

'£so

SP48

32K Memory extension

of 4BK. Upgraceable to SPEC)

£25

Igiving total

£10

Ths supers prece of software enables your Spectrum to LOAD programs from ZXB1 Lapes
and automatically cormeerts therm 1o “Specirumese” réady 1of normal Spectium SAVEINg

1 ¢ 1o FREE cailogue 1o East London Roboncs, Gate 11, Roy

Bgarme Adrfdraian AAdens,

EAST LONDON ROBOTICS — THE OPTIMUM SOLUTION

EDUCATIONAL COMPUTING

on the

No comparape
collectign
offers g Much

strongly for sa | ttle

recommended b'.l Z X8]
educational | Fifty high-quality programs to turn your ZX81
| Authorities | or Spectrum into a powerful educational tool.

_._._'_._____,_._-—-—'- And you don'! #ven need fo know programming.

amE Thara ara clear Insiruchions and glenty of lips
aurnost ﬂ‘g‘:‘:‘%‘e & mlca Designed 1o go bayond drill & praciice
wor!

“ tha promale learning through inlecsciion & discovery.
HU Includes -
e

TORTOISE

A smplufned
version of the
famous Turtle
programme

CODED MISSILE
Combinas the
fun of arcade
games with
learning

£5:95 only

paperback 110 pages
plus Spectrum supplement

Graph-plotter @ Hisiogram @ Simon-spell ® Sketchboard @ Times-1able @ Sats
Series-quiz @ XY-coordinates @ Count @ Equations @ Areas @ Guess.a-Volume
f Angles @ Upstairs -Downstars @ Muysic-notes @ See - saw @ Wipe-out ® Spell
Temperature @ Clock @ Money ® Snake ED CARE
Mastermind ® Mumber -shoo! @ + 26 more U
S — — — —— — — — —— —

Please send me . ..copies Educare’'s 5.-I
|1 enclose chegque pos.ml order for £,
Name

Educare’s

50

1K PROGRAMS

fowr
PRIMARY
EDUCATION

fit 1K
Creative use of
graphics
Many innovative
ideas
Fully documented

includes many
games

® EDUCARE
139a Sloane St
I London
SWIX gAY

ZX COMPUTING APRIL/MAY 1983

ZX
SP
ECTRUM.
stylisk Interface yni

SMply plug in for
INSEANE arcade
Action

Qutstanding Features
® Super strong nylon and steel construction, built to last

A total of 8 directions plus 2 large fire buttons.

Arcade proven moulded leaf switches ensure incredible reliability.
Complete with self contained boxed interface which simply plugs
into the Spectrum expansion port (with or without printer)

® Easily programmed in BASIC er M/C.

These arcade games, designed exclusively for the Joystick by leading
software houses, are now available for Spectrum:

LI

Time Game M/iC 48K £6.95
Meteroids MIC 16K £4.95
Spocky Man M/IC 16K £4.95
Cosmos MAC |6K £4.95

WWarch this space for new software!

REMPTON

180a Bedford Road, Kempston, Bedford MK42 8BL

— — — — — — — — — — —

| wish to order:

Quantity ltem

— e

|

Post & Packing | |

]

|

Total (VAT inclusive) L I

Cheques/Postal orders should be made payable to |
Kempston (Micra) Electronics

— |

I

)

MName

Address

Post to Kempston (Micro) Electronics, Dept ZXC2
180a Bedford Road. Kempston, Bedford MK42 BEL

T — — — — — — — — — — —

— — — — — — — — — —

J
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N NI SADATDZIOD e o meme
W surrurars P

N s . S e Wikat lies in the dapthi of the tunme?? Flapping bats

-_-"vt ¥} BUTIW AT F] beapinsg toads, scurrying crawling spiders, all appear
ive in the 30 TUINNEL weaves aboui We leave the
Last object 1o your maginetion. (Mot in 16K vermon)
Price E5.95, special introdusctory offer o1 £4.95 uniil
February 281h,

NF\ : alﬂ...n‘ ﬂ;_ﬂ.ii’-lﬂ'-lu 30 TUNNEL 118K & 88K Vermons on one fape]

REW RUFTRE AT O
. %

Safsrir s

8. FOR THE
SPECTRUM

ESCAPE [ requires onty 16K

Cam you sascape from the dinosaur infested maze? 30
prandstand verw provides denossurs with the oppOranity
to hide behind the hadges or 1o soar ower them to eoop
down on you, i the best and moit original

gamas we have sen foar the Spectrum o fae™ P = o
SINCLAIR USER. Price £4.85 GE Ebﬁ-SPEL I‘rl"?i]_'lfl‘;l

For instant CREDIT CARD Sales by phone only ring
01-930-9232

Orders to: NEW GENERATION SOFTWARE dept EX8
FREEPOST (BS 3433) (no stamp required in UK)
OLDLAND COMMON, BRISTOL BS15 6BR

Please send s.a.e. with all enquires and for lists of stock-
ists. TRADE ENQUIRIES WELCOME AT ADDRESS
ABOVE.

860BBLERS

PUCKMAN FOR 16K ZX81

BEAT THAT HIGH SCORE!
GOBBLE THOSE DOTS
BEFORE THOSE MEANIES
GOBBLE YOU! YOUR ONLY
AIDES ARE FOUR "POWER
PILLS" WHICH MAKE THE
MEAMIES EDIBLE. BUT
NOT FOR LONG!

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

®ON SCREEN SCORING

®HIGH SCORE WITH "ENTER NAME" FACILITY
®UP TO 4 PLAYERS

AN ANNDYINGLY FRUSTRATING GAME!FOR ONLY £5.95

@R57 eROIDS =

STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING ROCKS
SCORE BY SHOOTING THEM — WHICH ALSO CAUSES THEM TO BREAK INTO LOTS
OF LITTLE BITS AND MAKES LIFE EVEN WORSE!

® MACHINE CODED FOR ®EXTRA SHIP FOR 1000 PTS ® FIRES INALL B
FAST ACTION INOT AS EASY AS IT DIRECTIONS
® 0nd SCAEEN SCORING SOUNDSI| ® INCAEASING NUMBER
W HIGH SCORE WITH ®EHIP MOVES JUST LIKE OF ASTERDIDS
'ENTEA NAME" FACILITY _ ARCADE VERSION ®THREE ASTERDID 5IZES
® P TO 4 PLAYERS ®ROTATE LEFT/ROTATE W NASTY ALIEN SPACE
RIGHT/THRUST SHIP IFIRES BACK!}

THIS GAME IS JUST AS BAD! - AND DNLY £5.85
AN OFFER FOR REAL MASOCHISTS -BOTH TAPES FOR £9.95
MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO

THE SOFTWARE FARM DEPT A
CRAIGO FARM, BOTANY BAY. TINTERN, GWENT

: THE «FRIENDLY THE FIRST MIDLANDS REGION SHOP

: SPECIALISING IN SINCLAIR COMPUTER

: To USER STORE" ACCESSORIES AND HOME
COMPUTING GENERALLY.

STOCKING: SINCLAIR ZX81 and SPECTRUM, DRAGON 32, ORIC 1 and
JUPITER ACE. FULL RANGE OF HARDWARE and SOFTWARE.

Possibly the widest range of software available in the Midlands.

BBC software now available!

SPECIAL MICROWARE'S OWN SOFTWARE FOR THE ZX SPECTRUM,
ALIEN COMMAND 16/48K SPECTRUM ONLY £4.75

BACKGAMMON 16/48K SPECTRUM ONLY £4.50

YAHTZEE 16/ 48K SPECTRUM ONLY £4.50

Please include 50p post & packaging with software orders.
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5 ST. PETERS LANE
LEICESTER

TEL: 0533 29023
Open 9.30-5.30
closed Monday

SENDS.AE
FOR FURTHER DETAILS
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MACHINE

SPECIFICATIONS

ZX80

Dimensions

Width 174mm (6.85 in)
Depth 218mm (8.58 in)
Height 38 mm (1.5in )
Weight 300g (10.50z)

Microprocessor/Memory

Z80A 3.25 MHz clock

ROM: 4K bytes containing BASIC

RAM: 1K bytes internal, externally expandable to 16K bytes.

Display

Requires an ordinary domestic black and white colour TV. The
lead supplied connects between the ZX80 and your TV's aerial
socket. The display organisation is 24 lines of 32 characters
per line showing black characters on a white screen. The ZX80
does not connect to a printer.

Programming

Programs can be entered on the keyboard or loaded from
cassette. The ZXBO has automatic “wrap round” so lines of
program can be any length but not multi-statement lines,
Syntax check

The syntax of the entered line is checked character by char-
acter. A syntax error cursor marks the first place the syntax
breaks down if there is an error. Once any errors have been
edited out the syntax error gursor disappears. Only syntax
error-free lines of code are accepted by the ZX80.

Graphics

Total of 22 graphics symbols giving 48 x 64 pixels resolution
consisting of 10 symbols plus space and inverses. Includes
symbols for drawing bar charts. Under control of your BASIC
program any character can be printed in reverse field.

Editing

The line edit allows you to edit any line of program or input
including statement numbers. The edit and cursor control
keys are EDIT, RUBOUT, HOME.,

Arithmetic

Arithmetic operators +,—,x, + exponentiate. Relational oper-
ators <, >, =, vyielding 0 or — 1. Logical operators AND QR
NOT yielding boolean result. Relational operators also apply to
strings. ZX80 BASIC wuses 16 bit two's complement
arithmetic { * 32767 ).

Variables

Numeric variable names may be any length, must begin with a
letter and consist of alphanumerics. Every character in the name
is compared thus an infinity of unique names is available.

String variables may be assigned to or from, shortened but not
concatenated. String variable names are A3 — 2$. Strings do not
require a dimension statement and can be any length,

Arrays have a maximum dimension of 255 (256 elements) each.
Array names consist of a single letter A—Z.

Control variable names in FOR. . . NEXT loops consist of a
single letter A—Z.

Expression evaluator

The full expression evaluator is called whenever a constant or
variable is encountered during program execution. This allows
you to use expressions in place of constants especially useful in
GOTOs, GOSUBs, FOR. .. NEXT etc.

Immediate mode

The ZX80 will function in the "calculator mode” by immed-
iately executing a statement if it'is not preceded with a line
number,

Cassette interface

Works with most domestic cassette recorders. The transfer rate
is 250 baud using a unique tape-recording format. Other
systems are not compatible with the ZX80%. The ZXB80 also
SAVEs the variables as well as the program on cassette. There-
fore you can save the data for updating next time the program
is executed. The ZX80 does not support separate data files. The
lead supplied with the ZX80 is fitted with 3.5mm jack plugs.
Expansion bus

At the rear has 8 data, 16 address, 13 control lines from the
processor and Ov, 5v, 9-11v, @ and internal memory control
line. These signals enable you to interface the ZX80 to your
own electronics, PIO, CTC, SIO if you want I/O ports etc.
Power supply

The ZXBO requires approximately 400mA from 7—11v DC. It
has its own internal 5v regulator.

TV standard

The ZXBO is designed to work with UHF TVs (channel 36)and
is the version required for use in the United Kingdom. The
Z2X80 USA is designed to work with a VHF TV(American
channel 2. European channel 3) and is the version required for
the American TV system, also for countries without UHF.

ZX81

Dimensions

Width 167mm (6.32 in)
Depth 175mm (6.80 in)
Height 40 mm (1.57 in)
Weight 350 gms (12.15 oz)

Microprocessor/Memory

ZB0A 3.25 MHz clock

ROM: Containing 8K BASIC interpreter

RAM: 1K bytes internal, externally expandable to 16K bytes.

Keyboard

40 key touch-sensitive membrane. Using function mode and
single press key-word system, this gives the equivalent of 91
keys and also graphics mode allows an additional 20 graphical
and 54 inverse video characters to be entered directly.

Display

Requires an ordinary domestic black and white or colour TV.
The aerial lead supplied connects the ZXB81 to the TV aerial
socket. The display is organised as 24 lines of 32 characters
with black characters on a white background.,

Two mode speeds

The ZXB1 can operate in two software-selectable modes - FAST
and NORMAL. FAST is ideal for really high-speed computing.
In NORMAL mode however the ZX81 allows continuously:
moving, flicker-free animated displays.

Printer

The 8K ROM will permit instructions (LPRINT, LLIST and
COPY) to drive the Sinclair ZX Printer.

Programming

Programs can be entered via the keyboard or loaded from cass-
ette. Programs and data can be saved onto cassette so that they

h‘
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are not lost when the ZX81 is turned off.

Syntax check

The syntax of a line of program is checked on entry. A syntax
error cursor marks the first place the syntax breaks down if
there is an error. The syntax error cursor disappears when errors
have been corrected. Only lines free from syntax errors will be
entered into the program.,

Graphics

Apart from the 20 graphics characters, space and its inverse, the
display may also be divided into 64 x 44 pixels, each of which
may be ‘blacked’ in or 'whited’ out under program control.
Editing

A line editor allows you to edit any line of program or input,
including program line numbers. Lines may be deleted, in
creased or decreased in size.

Arithmetic

Arithmetic operators +, —, x, -, exponentiate. Relational oper-
ators =, < >, >, < ,< =.>= may compare string and arithmetic
variables to yeild O (False) or 1(True). Logical operators AND,
OR, NOT yield boolean results.

Floating-point numbers

MNumbers are stored in 5 bytes in floating-point binary form
giving a range of * 3 x 10 “**t0 * 7 x 10 **accurate to 9%
decimal digits.

Scientific functions

Natural logs/antilogs; SIN, COS, TAN and their inverses SQR:
Bx,

Variables

Numerical: any letter followed by alphanumerics

String: Af to Z¢

FOR-NEXT loops: A—Z (loops may be nested to any
depth.

Numerical arrays: A-Z

String arrays: Af to Z¢

Dimensions

Width 233 mm

Depth 144 mm

Height 30 mm

CPU/Memory

ZBOA microprocessor running at 3.5 MHz. 16K-byte ROM con-
taining BASIC interpreter and operating system.

16K-byte RAM (plus optional 32K-byte RAM on internal expan-
sion board) or 48K-byte RAM.

Keyboard

40-key keyboard with upper and lower case with capitals lock
feature. AllBASIC words obtained by single keys, plus 16 graphics
characters, 22 colour control codes and 21 user-definable
graphics characters, All keys have auto repeat.

Display

Memory-mapped display of 256 pixels x 192 pixels; plus one at-
tributes byte per character square, defining one of eight
foreground colours, one of eight background colours, normal or ex-
tra brightness and flashing or steady. Screen border colour also
settable to one of eight colours. Will drive a PAL UHF colour TV set,
g:ﬁblack and white set (which will give a scale of grey), on channel

Sound

Internal loudspeaker can be operated over more than 10 octaves
(actually 130 semitones) via basic BEEP command. Jack sockets
at the rear of computer allow connections to external amplifier/
speaker.

Graphics
Point, line, circle and arc drawing commands in high-resolution
graphics.
16 pre-defined graphics characters plus 21 user-definable

134

SPECIFICATIONS

Arrays
Arrays may be multi-dimensional with subscripts starting at 1.

Expression evaluator

The full expression evaluator is called whenever an expression,
constant or variable is encountered during program execution.
This powerful feature allows use of expressions in place of
constants and is especially useful in GOTO, GOSUB etc,
Command made

The ZX81 will execute statements immediately, enabling it to
perform like a calculator,

Cassette interface

Works using domestic cassette recorders. The transfer rate is
250 baud and uses a unigque recording format not compatible
with other systems. The ZX81 will save the data as well as
the program to avoid the need to re-enter the data when the
program is next loaded.,

ZX81 will search through a tape for the required program).
The cassette leads supplied have 3.5 mm jack plugs.

Expansion port

At the rear, this has the full data, address and control buses
from the ZBOA CPU as well as OV, +5V, +9V, @ and the mem-
ory select lines. These signals enable you to interface the ZX81
to the Sinclair 16K RAM pack and ZX printer.

Power supply

The ZX81 requires approximately 420maA at 7—11V DC. It has
its own internal 5V regulator. The ready assembled ZX81 comes
complete with a power supply. The ZX81 kit does not include
a power supply.

TV standard
The ZX81 is designed to work with UHF TVs (channel 36) 625
lines.

graphics characters. Also functions to yield character at a given
position, attribute at a given position (colours, brightness and
flash) and whether a given pixel is set. Text may be written on the
screen on 24 lines of 32 characters. Text and graphics may be
freely mixed.

Colours

Foreground and background colours, brightness and flashing are
set by BASIC INK, PAPER, BRIGHT and FLASH commands. OVER
may also be set, which performs an exclusive — or operation to
overwrite any printing or plotting that is already on the screen. IN-
VERSE will give inverse video printing. These six commands may
be set globally to cover all further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands to cover only the
results of that command. They may also be set locally to cover text
printed by an INPUT statement. Colour-control codes, which may
be accessed from the keyboard, may be inserted into text or pro-
gram listing, and when displayed will override the globally set col-
ours until another control code is encountered. Brightness and
flashing codes may be inserted into program or text, similarly.
Colour-control codes in a program listing have no effect on its ex-
ecution. Border colour is set by a BORDER command. The eight
colours available are black, blue, red, magneta, green, cyan,
yellow and white. All eight colours may be present on the screen at
once, with some areas flashing and others steady, and any area
may be highlighted extra bright.

Screen

The screen is divided into two sections. The top section — normal-
ly the first 22 lines — displays the program listing or the results of
program or command execution. The bottom section — normally
the last 2 lines — shows the command or program line currently be-
ing entered, or the program line currently being edited. It also
shows the report messages. Full editing facilities of cursor left,
cursor right, insert and delete (with auto-repeat facility) are
available over this line, The bottom section will expand to accepta -
current line of up to 22 lines.
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SPECIFICATIONS

X Spectrum

CTRH

Y DED oo

CAPS LOCK  TRUE WDED

(10

Mathematical Operations And Functions

Arithmetic operations of +, —, %, +, and raise to a power.
Mathematical functions of sine, cosine, tangent and their inverses;
natural logs and exponentials; sign function, absolute value func-
tion, and integer function; square root function, random number
generation, and pi.

Mumbers are stored as five bytes of floating point binary — giving a
range of + 3 x 107 2% to + 7 x 10*® accurate to 9% decimal digits.
Binary numbers may be entered directly with the BIN function. =,
>, <, »>=, <= and <> may be used to compare string or
arithmetic values or variables to yield O (false) or 1 (true). Logical
operators AND, OR and NOT yield boolean results but will accept 0
(false) and any number (true).

User-definable functions are defined using DEF FN, and called us-
ing FN, They may take up to 26 numeric and 26 string arguments,
and may yield string or numeric results.

There is a full DATA mechanism, using the commands READ,
DATA and RESTORE.

A real-time clock is obtainable.

String Operations And Functions

Strings can be concatenated with +. String variables or values

may be compared with =, >, <, > =, < =, < > to give boolean

results. String functions are VAL, VAL$, STR$ and LEN. CHR$

and CODE convert numbers to characters and vice versa, using the

?SC? code. A string slicing mechanism exists, using the forma$ (x
¥l

Variable Names

Numeric — any string starting with a letter ([upper and lower case
are not distinguished between, and spaces are ignored).

String — A$ to Z§.

FOR-NEXT loops — A-Z.

Numeric arrays — A-Z.

String arrays — ASto Z$5.

Simple variables and arrays with the same name are allowed and
distinguished between.

Arrays

Arrays may be multi-dimensional, with subscripts starting at 1.
String arrays, technically character arrays, may have their last
subscript omitted, yielding a string.

TELLOW

o
-

DT

AP

Ty
< =

Expression Evaluator

A full expression evaluator is called during program execution
whenever an expression, constant or variable is encountered. This
allows the use of expressions as arguments to GOTO, GOSUB,
etc.

It also operates on commands allowing the ZX Spectrum to
operate as a calculator.

Cassette Interface

A tone leader is recorded before the information to overcome the
automatic recording level fluctuations of some tape recorders, and
a Schmitt trigger is used to remove noise on playback.

All saved information is started with a header containing informa-
tion as to its type, title, length and address information. Program,
screens, blocks of memory, string and character arrays may all be
saved separately.

Programs, blocks of memory and arrays may be verified after sav-
ing.

F‘rgograms and arrays may be merged from tape to combine them
with the existing contents of memory. Where two line numbers or
variables names coincide, the old one is overwritten.

Programs may be saved with a line number, where execution will
start immediately on loading.

The cassette interface runs at 1500 baud, through two 3.5 mm
jack plugs.

Expansion Port

This has the full data, address and control busses from the ZBOA,
and is used to interface to the ZX Printer, the RS2 32 and NET inter-
faces and the ZX Microdrives. IN and OUT commands give the |/
port equivalents of PEEK and POKE.

ZX81 Compatibility

ZX81 BASIC is essentially a subset of ZX Spectrum BASIC. The
differences are as follows.

FAST and SLOW: the ZX Spectrum operates at the speed of the
ZXB1 in FAST mode with the steady display of SLOW mode, and
does not include these commands.

SCROLL: - the ZX Spectrum scrolls automatically, asking the
operator “'scroll?’’ every time a screen is filled.

UNPLOT: the ZX Spectrum can unplot a pixel using PLOT OVER,
and thus achieves unplot,

Character set: the ZX Spectrum uses the ASCII character set, as
opposed to the ZX81 non-standard set.

ZX COMPUTING APRIL/MAY 1983
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The Century Computer
pu Programming Course
The complete guide to programming in Sinclair BASIC

CENTURY
using ZX81 and Spectrum Microcomputers

PETER MORSE IAN ADAMSON BEN ANREP BRIAN HANCOCK

Sinclair have sold over 600,000 ZX81's
and Spectrums, which means that
somewhere out there are 600,000+
potential programmers.

There are enough books and collections
of programs on the market to help you get
beyond the user manual. The Century
Computer Programming Course aims to
transform any Sinclair owner into a
serious programmer — whether they own
a Spectrum or a ZX81, whether they are
totally new to computing or simply have
ideas in advance of their current
expertise.

Beginning with the elements of BASIC
syntax, The Century Computer
Programming Course takes you right
through to the creation of sophisticated
applications programs. More than 500
pages and 200 programs and routines
makes this a monumental project.
Without it Sinclair owners are likely to
remain games players for the rest of
their computing lives...

lllustrated with line drawings 544pp
£9.95 (paperback) £14.95 (hardback)
Available through your local bookshop

ORDER FORM

To: Department CCl I enclose my cheque/postal orderfor€. . ..........
George Philip Services Ltd (Please make your cheque/postal order payable to
Arndale Road Wick George Philip)
Littlehampton
West Sussex BN17 7EN Na: e e s e

Address
PISNRG SN0 M 5 o e COPWICORIMBOETHE | ... .. i iomieateeossto s e i et

CENTURY COMPUTER PREGRAWINING 00 0o e a0 e e e
COURSE at £11.50 per copy (post paid).
(£13.50 post paid for overseas addresses) Please allow up to 28 days for delivery

it CENTURY
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ADVERTISEMENT RATES
SEMI — DISPLAY or2. LINEAGE

30p per word. (minimum 15

e
.

{min 2 cm) £7.25 per cm words)
4-11 insertions £6.75 per cm Box Numbers £2.50
12 + insertions £6.25 per cm

Closing date for the next issue is 21st. 2nd. 1983,

All advertisements in this section must be prepaid.

Advertisements are accepted subject to the terms and conditions printed
an the advertisement rate card {available on request)

Send your requirements to: ADVERTISING DEPT., ZX COMPUTING,
145 CHARING CROSS ROAD, LONDON WC2H OEE.

WORLD INFO a database of inlormation FOOTBALL POOLS PROGRAM

about the modern world. Use your Spectrum « Lists out, in order of preference, the 16 most likely score draws: also the 16 most likely
as a reference book. Wars, polential wars, 1op id aways

men, human rights, types of regime, alliance 5 on the bookmakers' FIXED ODDS coupons that have been given
and much more. [t's a datafile for Campbell dds Calculates your expected profitl
Systermns’ Masterfile for 48& £5 or SAE for

: o 2 e * Allows the user to update the tables week by week as the results come in.
details Fllao PHONE ACCOUNT, a pro

gramme to keep track o | phane charges for This program is available on the ZX81 (16K) and ZX SPECTRUM (48K only)
several pecple. ©4. Wimsoft, 20 Brookside

Fora copy of the program on a guality cassette, plus an informaticn leaflet giving a brie
explanation of the theory send £5.95 fo

48K SPECTRUM MAILIST HARTLAND SOFTWARE

(DEPT. Z), 8 PENZANCE PLACE, LONDON W11 4PA.

Road, Wimborne, Dorset BH21 2BL

120 entries: name, addrass and other informa

| lor added
= .I

i M 16K 48K
ndividua all ZX81 REPAIR SERVICE SPEC HU ﬁ“c ,,f,. i

excellent human factors. £4.50 inc p. & p. AT LAST NO NEED TO WAIT FOR WEEKS
M.D.R. e : : ALL CASSETTES Now GREATLY ENHANCED.

i| Price Over, Complon House, Farnham GUS BBW.

A : ! . CASSETTE 1 B Run.  Aste ids, “'rb£1§|n
i 51 MLY £5.
:?N” £15, ?5 iu:ly guaranteud- £I1 .50 p&p CASSETTE 5 gla;r"s“;u
A ZX81 16K pase :laie tha nalur ,' 54 1 ngs. Ma IS 2
SJTE,NT::?: SP?GFEQE::LERSE‘& r|5 2:?0 pastal o CA&SETTEJ f 1Hood. Punkman, Align, Wipe Oul
royalties Send SAE for full details to, William BB H :&I'E‘.‘tt;l; CEE?‘EQLALF.EHSJEQTEEZE:UDR b el el AL
Young, 4 Kilmartin Lane. Carluke, Scotland = 2 * : WHY PAY MORE FOR LESS?
MLE ﬁF!-‘ SPECIAL OFFER AN 3 tapes (that's 18 programs) at
LD o | OMNLY £14.95.
e e ZX81-16K Adult users only. Free: complete Send to: R. BHATTACHARA, DEPT (ZXC),
flf?;f:EE?fE!N:‘EHTEEIEOEdL”ig:'”] i’hi?:' personal financial analysis program. Tele- 3 Wensley Close, Harpenden, Herts ALS 1RZ
-fegases s SEVE! ¥sS Snharg

I shone Upper Warlingham 2280 (Ansaphone)
characters on solid black background phane UgperWarlingham 2280 {Ansap i
Screen kit £4, built £5 includes VAT and P&P

B e FIREWORK MUSIC SPECT-A-DRAW

Cheshire WA4 2HS. * e : he original Pools F‘vr"u n Program for the ’

ZX80/81 NANOS
“Quick Reference” Cards
18 and frustration strugaling with
k! s card has it all. "There is nothing
like it in the world™, Send £3.50 per card (o
ELKAN ELECTRONICS (DEPT ZX)

FREEPOST, 11 Bury New Road, Prestwich, " ZxE. just E12.00 ) Ll H-]r- N
N SOFTWARE COTTAGE B.S. MCALLEY, DEPT ZX,
— other Sinclair items also available — -] 19 Wesilield Drive, Loughborough, Leies LE11 3G 1 COWLEAZE, CHINNOR, OXON OX9 4TD.
5 Tereme Adveriize nationally in these columns o over 100,000 readers for only 30p
: 2 3 per word [minimum charge 15 words). Simply print your message in the
- . and send with your cheque or postal order made payable fo Argus
4 5. 6 Spt:lllll! Publications Lid to:
CLASSIFIED DEPT. ZX COMPUTING
7. 8. 9. 145 Charing Cross Rd, London WC2H 0EE. .
10. 11. 12 Tel: 01-337 1002 rl
3 14 e R e e L e
13. 14,
e = 15. LR PTG TG S R R e /.
............ 7
......... i ¥
FalNo DY o
Plaase place my advertin ZX Computingfor  months Please indicate number of insertions required 4
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WANTED URGENTLY high quality
Spectrurn programs. Up to 60% royalties
Sand ette and instructic ns fo R
charga, Depl ZXC(C), 3 Wensley
Close, Harpenden, Herts*ALS 1RZ

rZX81 VIDSWITCH™ ™

INVERSE VIDEO MODULE
The Original and still the Best
*whd p whi c characters on -',rJ'1|:IE31.-'.=i

M le is built

y black
wnd an

b Swit |,\|||q switching
Eas ,tJJI.r-' £3.95B0Uil1 £4.95

NEW MINI KEYBOARD NEW
41 real moving keys which give audible |fl.'LJ
255 lall alter peel-

{0 Bxlfa cass nesdes CE finigfed o mat o
=Ky E22.50 sHult 2595
REPEAT KEY TWO TONE KEYBOARD
SIMILAR 'ru spscmuu BLEEPER

SPECTHUM BEEP BOOSTER
Plug-in £6.9

ZX81 16K SOFTWARE
£4.95 F . E385

B A READER, Dept C, 45 Alrred Street
Kings heath, Birmingham B14 THG.

SAVE ‘TAX' WITH YOUR ZX81
TIRED OF GAMES?

Put your 16K invesiment to practical use with 2
comprahensive

INCOME TAX CALCULATION PROGRAM

£6.95 Annua

50

rvice, Orc

ECONOMIC SOFTWARE

16A Broadwater Down, Tunbridge Wells, Kent.

ZX81 18K + full size keyboard, casseltes
including Invaders, Chess, Flight Simulation
and many more, All for €110, Tel: 01-254
29352 (evenings)

DJS ENTERPRISES shortly opening retail
Micro Computer Centre in South West
rec:_ures additional hardware and software
agencies. Box Bo ZX213, Argus Specialist
Publications, 145 Channg Cross Road,
London WC2 OEE

SPECTRUM Machine Code Program Copier
(makes duplicales of any tape) €7.50 screen
toolkit £3.50 Basic toolkit £ ) Power Filter
£3.50. M. Lamb, 6 Park Sireet, Scarborough

Addictive Games .. sanay
Adaptors and Ellmlnalors
Audio Computers

Campbell Systems

Century Publishing
Computerlock ...............cccceneene.
Cascade Software ...........
Carnell Software

Cheetah Marketing

Computer Rentals

Easternsoft

East London Robotics.............
Educare

Fulcrum

Fosberry AG

Peter Furlong

Foilkade
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SPECTRUM 32K RAM £24.50

sde your 16K Spectrum 10 48K with cur

1hy i wnes, ientitied by
in line with the 9" key
nsion :LI;;L,I The

o needes
£24 50 Il'll:l VAT and P&P

M * - - * - * - * o

HAPPY WITH YOUR DISPLAY?

Che
L]
- Qlour [hike
L]
(Some c : : yund 1o exist, but it

can be redu
We have prepared instr
Spectrum 1o give the be
adjusting mlernal controls
Send E1 plus 5.AE.

{Sent free it you order the RAM)

FOUNTAIN COMPUTERSLTD
Darvill Road, Ropley,
ALRESFORD 5024 0BW.

ns oo allow any
ossible results, by

COUR SES AVAILABLE

Week-g "|t1 lln 585 In SINC
Fe

GAINSBOROUGH HOUSE HOTEL

Bewdley Hill, Kidderminster. (0562) 754041,

AD INDEX

File Sixty
Gibbon JP
FIEWEON..........cconisninrasars

HIHOEDAN s inm i na i dwmry
Impact...........

Linsac

Lovejoy

Micropower

McLotharian

Melbourne House.....................
Moviedrome Video

Memotech ...

Microware

Microsphere

Micro Game Simulations

ZX81 (16K) SPECTRUM

POOLS |
PREDICTION

win the pools Tesl your

THE DATA

L]
.
L]
L]
I

= £7.50 Sy 1ape £12.50 -
SELEC SOFTwnRE

37 Counciller Lane, Cheadle, Cheshire.

TELEPHONE: 061-428-7425

REG

DIRECTORY OF 700 SUPPLIERS
of items for the ZX 80/81

. al I\
YOUNG'S COMPUTER PUBLICATIONS
2 Woodland Way, Gosfield, Halstead, Essex CO9 1TH

PRICE £3.95
INCLUDING NEW SUPPLEMENT

ZX81 & SPECTRUM -

CI‘I!G OF DGOII

5 L .-. [

FODTBN.I. REEQ‘RDB KEEp 8 PEG]
any Sed s

S.AE. far & 10 date sk
MICROMOR
1 Elizabeth Cioss, Ynyslorgan, Swansea SAE GAW.

MNottingdale.............ccccovvinivnnnns
Print & Plotter

Picturesque
Phipps......ccococininnnnnsn,
Quicksilva

Richard Shepherd

Rose Cassettes

Softek ..

Sal‘tware Bank

Stonechip

Silversoft

Software Farm

Software Supermarket

Sinclair Research................
Tasword 3
Timeala . e
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WHAT IS SO
SPECIAL ABOUT
THE
SPECIAL RAMPACK?

NEW:
THE X-ROMCARD

FOR YOUR ZX81

WHAT I5 SO SPECIAL ABOUT AUDIO'S 16K SPECIAL RAM PACK? THE BEST GUARANTEE
S e, THAT YOUR ZX81 WON'T BE
. Munteck, Dbt and OBSOLETE FOR ONLY:

THE SPECIAL RAM PACK (16K 1s the latest design of its kind, following ar leass a dozen
the good points of s pre essors, incloding packs m tured by Sinclair Resear
Econotech 1o cite & few of the best known

With the experience we have gained with memories both for the ZX 81 and a wide range of other Micros, we are also able 1o 95
offer some exclusive new features
THE CASE: The SPECIAL RAM PACK has been designed 1o overcome the infamous *wobbling’ problem assocuated

with many other packs, and does o1 resort 1o lemporary solutions such as Velero, Blutak, adbesive strp or & huge, unsightly
case. It clamps positively to the ZX 81 by means of a special built in ridge asded by a resilient spring effect in the connection
wocket (ser figure |

EXPANSIBILITY: The SPECIAL RAM PACK is not only compatible with all software and hardware produced for the
ZX B, such as the ZX printer, but it also has the edge over otber packs with its expansibility. You will Gnd it imeresting tha
the keyboard sounder option is already included in the SPECIAL RAM PACK. It also has expansion pins, ready to recerve ||1~.‘ludiilg VAT
— in the same case — the mos advanced add-on ever designed for the ZX 81 — the X ROM CARD {see figure 2 -

WHAT DOES THE X-ROM CARD OFFER?

1. The X-ROM CARD has a bailt in autostart ROM. Programs can be run automatically every time the ZX 81 s swarched
om. This will result in a huge increase factor for ROM based software, since all software houses are currently very aware of
copvright piracy problems
2. The X-ROM CARD has a buill in printer interface, necessary if vou wish to use a printer of her than the X& pronter. This
is invaluable for any serious applications, including werd processing. where careful presensation is of the wimes:
importance
5, The X-ROM CARD has s built in EPROM burner. This means that you can save Basic of Machine code programs onio
sihoon chaps and play them hack a1 any time
4. Youmay of course buy the X-ROM CARD to use with other Ram Packs such a5 1he Sinclair Ram Pack, However, when
vou purchase the X-ROM CARD with the SPECIAL RAM PACK, you will have the advaniage of lower cosl, grealer
reliabiliiy and nesiness, s abe system is nicely housed within a singhe case

IN CONCLUSION e SPECIAL RAM PACK, is the best immediate investment for your £X 1. The avalubabiny of
the X-ROM CARD o the way 1o new software development such as languages programming and is the guarantee that
vour svstem will never be obsolete

TECHNICAL SPECIFICATIONS:

® SPECIAL RAMPACK:
® Memory capacity: 16K bvies.
® Maximum speed: 200 ns access ume.
® Power requirement: Use exclusively Sinclair PSU.
® X-ROMCARD:
® Autostart ROM: 4K bvie, exchange for 8K bytes and sofiware switch possible.
Displays memory size, checks for byte 00" (identifies ZX basic) (v 2000H
Loads program if found, checks for byte **C3" and jumps (2000H) if found.
Checks for presence of ROM in socket n.3 and ROM catalog, displays catalog
if found. Contains also machine code monitor and printer utility
® Preprogrammed ROM: Catalog available on request. Use only 2732 or 2764 ROM/EPROM
@ Blank EPROM: Use only 2764 — 8K bytes per device — in socket n.3. 3 » 9V, PP3 size batteries
are needed 1o burn EPROM
@ Printer connection: 16 pin DIL output, use standard 1DC ribbon cable. Outputs include
DO to D7, Strobe, Reset, Inputs include No-fault and Busy
® Documentation: Schematic diagram included, full listings of Autostart ROM exira
only for X-ROMCARD user, £1.50 + large SAE)

AUDIO-COMPUTERS

87 BOURNEMOUTH PARK ROAD,
SOUTHEND ON SEA _ ESSEX 555 2JJ




WHO ON EARTH

COULD HAVE CONCEIVED

THE UNBELIEVABLE BPAI:E."TIME
ADVENTURE FROM as!
HLgh speed graphics combined with electrify-
ng space adventure ‘'make TIME- GATE the
game of all games
Fail the ruling aliens by travelling back through

time and biasting out their home D|c‘IF1Lt Fight-

3D space battles on your journey, seeking the
time gates that .lead to year zero and the
salvation of the human race.

Featurés: 40 — High speed graphics —
versatile scanning — status and battle comi-
puters — land & take-off from many planets
— time-travel , — B skill levels — score &
rating plus free training program.

alafaln
fl

QUICKSILVA SOFTWARE?

TORNADO...
by Chartec
ONLY AVAILABLE FROM Gs!

Your ship js a Tofnado. A craft specially de
signed for use over-the Bed Planet able to
manoeuvre fast and effectively in the thin
atmosphere. Now the end of Colony Wars is in
sight, a final pocket of seething hate has
been.located and is about to be eradicated,
the last clan will shortly fall . . . If the mission
15 successful

Features: Full Coleur High Res Graphics
Sound — Scoring — Ships Attacking — 3
Types of Ground Base — 2 Player Option —
Increasing Speed — High Score Pro-

: Er'ssswa Difficulty — Hﬂndom Landscapes —

xplosions.




