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ZX 81 Arcade Action List ZX — Spectrum Software

ZX 81 Compiler [] £56.85 Orbiter [] £5.95
Muncher (ZX 81) [[] £4.95 Ground Attack [] £5.95
Asteroids [0 £4.95 Starship Enterprise [] £5.95
Invaders [0 £3.95 Muncher [] £5.95
gtg:;?;zpﬂut % Eg gg | enclose a cheque/PO .For £

Graphic Golf [] £3.95 Please send me as indicated.

Name
Address

GENEROUS DEALER
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.
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Compatible software (rom
Abbex Abersoft Axis
Silversoft Quicksilva

New Generation bufml.n:
DK "Tronics and more !

M ZX Spectrum /ZX81

,.,:5 ,ﬂ- FOR ONE JOYSTICK AND
INTERFACE MODULE

BUILT, TESTED & READY FOR USE

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

* NO SPECIAL PROGRAMMING, Joystick | simulates
cursor movemenl keys 5 to B 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 GRAFFITT program & full instructions.
IMPORTANT: Use will not invalidate your Sinclair guararifee.

F DQM MRAR/MRS/MISS
ADDRESS

SEND CW.0. To: A.G.F HAHDW.&HE Dnn1 ZXC
‘h "-".in Guuh PI.:-:u E'l-:.--;nur Regis, West Sussax PO22 98Y

_QTY [ITEM __|ITEMPRICE _[TOTAL
JOYSTICK | 7,04

- tIle_HFﬂLE MODULE 15.96

‘ Z!",nnrrfunﬂ:.’xﬁl|:P|{-.s-:e1.{x |F'1Nﬂ|. TOTAL|

—
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EDUCATIONAL, SPECTACULAR AND LOTS OF FUN

SEND SAE FOR FULL DESCRIPTION & DETAILS OF
SPECTRUM APPLICATION SOFTWARE.

This great program s available now for £11.958 (VAT and P+P
included]. Access & Barclaycard welcome. Dealer enguiries invited
KUMA COMPUTERS LTD .11 York Road, Maidenhead, Berks
Telephone: (0628) 30822 Telex: 849462
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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 1bK!
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 Yolume, and adjust tone of sound!
Load and Save without switching leads!
Audible cue facility for tape programs!
DIN compatibility!

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

B N N N P G N I S . -
To: Stonechip Electromics, Unit 9, The Brook Industrial Estate, Deadbrook Lane
Aldershot, Hants. Telephone: (0257) 318260
Plexse torward me the following products

All prices are inclusive of VAT, Post & Packing for UK. delimenes loverseas add 15%)
Name .

STONECHIP
ELECTRONICS !

"more ways to make more of i
your computer”

. . . S S S S . - —
DEALER ENQUIRIES WELCOME  Delrvery approx 14 days

_---ﬂ
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grams submitted should be listed. a cassette of
your program alone will not be considered. All pro
grams must come complate with a full explanation
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with & cassatta of the program (which will be
returnad) as wall as the lsting

Al submissions will ba ml_'inu;twlgdgpd and any
publishad work will ba pald for at compatitive
rates. All work {or consideration should ba sent 1o
the Deputy Editor at our Charing Cross Road
addrass
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M.C. LOTHLORIEN

TYRANT OF ATHENS SAMURAI WARRIOR

a prophecy with hmdsught for all SINCLAIR owners

BEWARE THE IDES OF MARCH'

HUMAN EMPIRE The prophecy mig tlat Ip
T r anvway! Lale or nol il is never thi
allengs Roman Empire, our largest selling Spectrum game vill test
your generaiship as you build your armigs, and fight campaigns ir JI
atter conquer armies in provinces of the Roman Emg s
allenging game takes full account of troop morale, fighting eff cies
ea J|I_.|._;r-\.: |: .I alr '-'"r---- Bvels p: ay ‘| y ,.-J. r ar r } Fo r._l g f -
™ 1 r f T » zalm [ '_.'p"' f -} r: l.:': l 2
¥ ] | (=i M 8 mMere 2000 vears (00 aie’ srel 1on
L 1F P r | } re} 3

PELOPONNESIAN WAR

(ZXB1 and Spectrum) (ZX81 and Spectrum) (ZX 81 only)
WAHLDHD | GK
All games contain comprehensive pla .-'|"..;: instructions and they play differently at each leve
where applicable) and on each occasion. All ZX 81 nee 1“"'"\. [=F W Spectrum will run ©
16 or 4BK. PRICES: SPECT r*’- JM £5.50: ZX 81 £4.50 ,]HH.(B-.J-“*" £6.95
VCCESS NO HEQUES AND PO'S PLEASE \[ PAYABLE

M C. LOTHORIEN

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

Ky

NOWOTNIK PUZZLE

For either the 16K Spectrum or
l6k £XB1, this 15 an onginal
challenge for anvone. The
screen becomes the plaving
board for this addictive puzzle
Machine coded for smooth and
instant responses, it offers four
levels of difficulty. The com-
puter breaks and shuifles a
two-by-two coloured square -
have vou the skill and mental
aglity to restore n? “‘Fery
addictive” ZX Computing
Feb/March 1983

ZX SPECTRUM

KNIGHT'S QUEST

A full-blooded adventure for
the 48K Spectrum using split-
screen graphic pictures and
a scrolhing text window. You
mus! 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, maochine coded for
fast recogmition. Truly state-of-
the-art! Also available lor the
16K ZX81

Z2X81

Knight's Quest (48K) £5.95 Knight' Quest (16K) £4.95
Nowotnik Puzzle (16K) £4.95 Nowotnik Puzzle & Other Diversions (16K)  £5.00
ZXB1 Adventure Tape (3 full 16K games) £5.00

Dept F FREEPOST EM463 (No stamp rcqu:rr:d]l
99 East St, Epsom, Surrey KT17 1BR.
Telephone 03727-21215. 24hr phone service.

PHIPPS ASSOCIATES

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

SPECTRUM VALLEY

Choose your character type carefully Barbarans recover quickly but their magic doesn’'t come easidy. A
Wizard? Slow on the draw and slow to mature but live long enough and grow wise enough and your ightming
bolts are almost unstoppabile

Spectrum Valley is a real-time game of adventure and survival, You may choose one of five character types
o be your personal ‘extension of self’ 1o battle and put your wits against a number of monsters. Find treasura,
fight & Thunder-Lizard in the arnd deserts of the Valley, conquer a Kraken m the lakes surrounding tho droad
Temples of Y'Nagioth of cauternse a Wraith in the Black Tower. In factlive out the fantasies you ve only dared
dream about. BUT BEWARE. . more die than live to tell the tale!

ONLY £11.45 ALL INCLUSIVE!

LR AL Rl L L R R R N GEABEERAER AR e

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

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

A real bran twaster, 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

S0, you think chmbing mountains is all about scrambling over rocks? This superb piece of programming will
soon change all that!

You are in charge of an expedition compnsing 18 climbers, 34 Sherpas and 40 Porters, There is food, tents
and sgquipment for all, including the oxygen you'll need as you near the summit. Trouble is, it all stars 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 mambers will rétréatl 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 your skill and forward planning 1o the limit

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

R T T S R LR SEBESABARREEEES TItLLT

ADVENTURE SERIES ND 2
CELLS & SERPENTS — Approximately 11K

Muore 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 mghtmares 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 for a change. Contend with
a fluctuating economy, tax investigations, bullish opponents, impationt bank managers and CONSorTiLM
lakeovers as you try to make your first million

It s decidedly difficult and definitely compulsive. A must for all those aspiring financial wizards, both young
and old. Easy to play but harder to beat than a Dragon. Up to six players can join in 100

ONLY f6.50 ALL INCLUSIVE!
OR BOTH GAMES FOR £11.45 ALL INCLUSIVE!

FEssssBEEssdERsERERERERERREERREREEEEREEE ERERERBE RS

All tapes available for
Spectrum 48K

| Pleasesendme ......... oiuminase BEOBIBE N 50 v nranin vinm e wioa nim e v i m s |.
| ieenenananns . . .. (state which tape is required).

| | enclose my cheque/ postal Order/ International Money Order (delete as necessary)
| for B i i . . Imade payable to ASP Ltd)
| or Debit my ﬂ.cc:.*ss Bdrciavcard [deiew as rw:essaw]

|
|
|
. :
| Please use BLOCK CAPITALS l
| |
|
|
1
]
|

| Name (Mr/Ms) ...........
| Address...................

B ST R R D T s Postcode.




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 issua, there
15 the usual mix of programs for
your Spectrum, ZX81 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 expenanced Sinclair
user

Inside information

Before you start flicking through
the pages of this magazine to
savour the contents, let me first
whet your appeatite

As more of you are flexing
your programming skills on your
Spectrums, s0 more of you are
sending in your programs for
possible publication in ZX Com
puting. And I'm happy to say

that the standard set so far has
been very high. This is maore
than bormme 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 hsting of which will ap
pear in the next issue

Of course, that's not 1o say
that the quality of ZXB1 pro
grams has in any way dimini
shed. We are including some
strong programs fq‘n‘ this com
puter including Stock control, a
fine business listing written by
MNeil 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
saries on getung 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, turn to
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 vanous pieces of hard-
wara, complete with details of
opearation and ease of installa
tion. Although, it had been in
itially planned to include key
boards in this feature, there was
s0 much hardware available that
1o do the keyboards justice, we
will be looking at them in detail in
a forthcoming issue

Owur other special feature this
issua 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
50 that you can make further en-
qQuiries

Contributions

We are always on the lookout
tor good programs and articles
for future issues of ZX Com-
puting, and where better to look
than to our own readers. |f,
when reading through the
magazing, you think you can
wirite programs as well, or better
than, our prasent contnbutors,
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

yvour pocket money, get writing!
It is 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 himsell 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 £X
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 axpect 10 see once
the program is RUN (a screen
dump 1s 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...

| wish yvou many hours of enioy
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

you'd just like to supplemant

Roger Munford

ZX COMPUTING APRIL/MAY 1983




' WELCOME

s EEr i Anyone for
2@ CIM A(9) bridge?
28 FOR Z=1 TO 9 L
32 LET A=INT (RNO*91 +1 | wonder if any of your readers
A IF Z=1 THEN GOTO S@ could help me with a ZX81 pro-
S0 FOR J=1 TO Z-1 gramming problem?
8@ IF Af(JY=R THEMNM GOTO 38 | am in the process of writing
70 E-IE XT o _ a bridge program which will
. =@ LET Al =8 allow the player to bid and play a
— sound advice ‘:*E;' __"E;;;TE <5 game of bridge against the com-
s ) :::_, s T --'—‘rT Pl puter. The problem arises as
el Dear ZX Computing, L A0 :;E'-ﬁr 2=1 TO a follows.
2 rg_ “_fl'[h regard to our program, T o PR ‘ITTT‘ _F} (S : It is easy enough to instruct
:;Ipall Time-Gate, for the 4BK ZX '53@ MEXT = el g the computer that if four people
" D"; Spectrum, we have had a S0 PRINT play, say, the 2, 3, 4 and 5 of
sined number of enquiries from cus- . TAFRTIT Spades in a given trick, the 5 will
g tomers telling us that the pro- ZOS PRINT "ENTER HMNUMBER T4 REWVE  win becausa it is the highest.
qh"; gram crashes once LOADed. =SE. MOUE " .B+1 What is much harder is to
‘cglnd ;I;insmav well be a fault on the E?: ;Eg{:$ F:T 190.@; " i s Y il el
) pectrum and the way it =4 4 — i players play the Jack, Queen,
ten deals with sound in machine 215 FRINT AT 8.0: King and Ace of a certain suit
code routines, rather than any . - o - - ~— A (represented by J, Q, K and A),
busi- fault with our software. 2@ IF J<1 OR J>9 THEN GOTQ 23€  1he Ace will win the hand. In the
al, or Thus ith h § 2680 LET K=(Jd+1) = . ' g g
bt ) us, with each copy o =@ FOR =T=1 TO K language uf Sinclair, spnmnwul
5 7X Time-Gate, we are including the 20 LET A=A(Z) letters are in alphabetical order;
St following paragraph as part of =38  ET BIZ) =R (Jd+l=-2) thus, Q is greater than K, K is
ooy the instructions: SAa7 LET Bi(Jd+1-2) =A greater than J, and J is greater
. 9@ NEXT Z than A,
) e The programs should RUN SGE LET B=B+1 What is required is a machine
automatically once LOADed. If Q8 FOR =T=1 TO 9 i i i
Qe C L=1 TL 3 code routine which will re-
vital, the program LOADs then 318 TF AlT) z i
h h S 31l@ iF <! L arrange the alphabet in such a
on of crashes, then your Spectrum 2D MEWT
; = | T, way that A is greater than K, K is
FOR may be at fault and should be =35 PRINT A reater than Q, and Q is greater
what returned to Sinclair Research for A58 FRINT R tghanJ Because the 10 it;h on-
once examination. If this is the case, 8" MOUES e I d IE-"::h s dF' Sh- v I
réen the crash will usually occur im- =321 IF B=X THEN GOSUB &GO ¥ '::; t"""”' tWO digits, : '?I‘ ﬂ““'
e in mediately, but on some __\EEL ILEI-'E v THENW PRINT AT 18,8 F:?t: :ui‘::?}lg s:::jr:r?w? tet;
hi ] o ) s
tting machines, problems may only SRE IF Be=X THEN PRINT &T ©.0- "L denoteit.
very appear when they warm up. FIEST S0 g i i
- . WEST SCORE™ ;. .F$,X,1%.X% If anyone is able to help me
r to This problem will not generally ~ <=c ' ~-="g"'v THEN Gaa(E Sac with this problem, | would be
pro show up on programs written in 1_|Z—.~ ?F E:«=% THEM 1.:-E,~ INT 8T &a.é; " P '
. 337 X B« o | ! ; most grateful. There are, of
], as BASIC or small machine code _OWEST SCORE",.,..F8&. X course. many wavs around this
- Yours faithfully, L g 7 s S BT gn. B R g the alphabet, but they take up
) -;l-_g "$ E‘E.IT, EEF{EN £ @: "PRESS RANY K rather a lot of memory space —
Quicksilva, = Datils can anyone help?
: 92 Northam Road Sda AUSE 4E4 . L :
oy am Road, 341 DPRINT AT 6.6 - g Yours faithfully,
And Southampton, T 8.0 " ;
you S02 OPB. : “LET 10.8:" . R Wheen,
wter =50 PRINT ST -..E_'-G ’ @_- b London W11,
the "
 tha 360 GOTO 16
r 2;{ S@ FRINT
S5 LET X=B
S1@ PRINT "“"YOUR SCORE IS THE LC
WEST" L, "PLERSE ENTER YOUR NRME"™
S22 INPUT Fs$ -
S3@ CLS
S4@ RETURN
5880 PRINT
&1 PRINT “"YOUR SCORE IS THE sE
Extra, extra 9E RS ".F$."PLEASE ENTER YOUR NF
=
Dear ZX Computing, &2 INPUT I%
| have followed up your modi- ERD TLS L
fication ideas for the game 540G =RETURN Checkers cheating

‘Swappo’ as published in the ==
first issue of ZX Computing. The program listing of the

Here is a program listing of the  0figinal Swappe game plus .

I've only had my ZX81 for three

Mark’'s modifications

griginal program plus my modifi-
catinns

My lowest score for this game
is 6.
Yours faithfully,

Mark Colson,
Horncastle,
Lincs.

5 i [W 09 71 0P 1

weeks now, but as soon as |
bought my 16K RAM Pack |
tried your "Corner checkers’ pro-
gram in the October/November
issue of ZX Computing.

| decided to sit down and
write some additional lines to
prevent anyone cheating. Here
is an explanation of what the
program does.

883
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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
sguares,

Line 7076 — Only allows
moves of two
sguares if they
are legitimate
‘capture’ moves.

Line 7199 — Necessary to
return from the
subroutine, but
delate line 7900.

Here is my additional program.

7062 IF AlA) <> HOR AIB)
< >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)1< > 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 g

7250 GOTO 7010

Thanks for an entertaining
magazine.
Yours faithfully,

Stephen Green,
Lenwade,
Naorfolk.

Redesign required

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

I recently bought a ZXB1
and, after about a week, |
splashed out yet more cash on
what | thought was the best
looking RAM pack, the Meamo-
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

10

covered in small rapidly moving
dots. Twice | 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 sand 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 1o get one that works.
Yours faithfully,

G Shackleford,
Eastcote,
Middlesex.

® | had word with a spokesper-
son from Memotech as soon as |
received this letter and was told
that the problem with the
redesigned ZX81 and
Memotech RAM packs has now
been overcome. Memotech
would like ro offer their
apologies for the inconvenience
to any of their customers and
would suggest thar any RAM
packs in need of modification
should be sent directly to thew
offices. The address to send
vour RAM pack to, should it be
incompatible to your ZX81, is

Memortech Lid,
Witney,
Oxon OX8 68X

The bugs are
biting...

Dear ZX Computing,

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

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 laave 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.

Tha 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
or 48K ZX Spectrum respective-
ly.

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

Yours faithfully,

Line 14 should have read:
14 LETY=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 mistake in an article in the
Dec/Jan issue of ZX Computing.
On page 1086, 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:

Jef! Warrren,
Calpac Computer Software.

T132 LET AINO*(AY +B1V2) +
(A2+B212) =CODE" -

Everything else now seems to L

work OK.
Yours faithfully, Fantasy lIsland
Dear ZX Computing,

B W Youngs, ;
Stonesfield. I must inform you of my suc-
Oxford. cess! After only four days of

playing ‘Fantasy Games' lor
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 mora, |
seamed to lose the urge to get
off the island and acquired a
need to explore and map the
aréa instead. | have met the
Dwarf King and the Grand
Sorcarer, and explored the
Dwarf's underground kingdom
and the Sorcerer’'s castle (situ-
ated to the left and right of the
lake respectively). | have achiav-
ad 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

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

ZX COMPUTING APRIL/MAY 1983
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lose every tima you mova).

| 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 walcome as |
found most of the game hadto
be lparned by trial and error.

ext time, Psion, more datail

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

ZX COMPUTING APRIL/MAY 1983

names of these itams may seem
wierd and have little meaning,
but the right items are important
and the names can provide
usaful 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.

Yours faithfully,

Michael Carroll,
Wexford,
Ireland.

Printer problem

Dear ZX Computing,

Could any of your readers assist
me with a problem. Can the
ZXB1 Printer be used with a
+ 12V and + 5V supply instead
of the + 9V and + 5V supply?

My ZX81 has been much ax-
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 soma halp, 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 ZXB81 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 faithiully,

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 numbar).

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

| 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 Plotter Jotter has 100 pages of finely
printed screen grids.

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

With these at your disposal you can plan practically any graphics print-
out 10 program INto your CoOmputer,

The uthon PLOT grid shows every one of the 45 D60 phxelsi
Every one . Every one its . This

you POwWer
on in any or screen bul up

... Infact ng without the compl m_r
out of range, or wrongly positioned pixed cnlntrswhlch change ed
INK Characters!

The normail PRINT grids on the other hand will allow you to
be specific PRINT AT, TAB, PRINT OVER, SCREEMNS and INK / PAPER In
direct co-ordl With PLOT . . . yOu S every page is printed on high
quality tracing igeal to overiay on to lllustrations and ‘copy
or co-ordinate

And there's another bonus, because each page contains 24 User-
oefinable grics — 1800 per pad!

With S0 pages of PLOT grids, 50 pages at PRINT gricss 2800 user-
, @ 82t of colour pens, a printed PIXEL RULER and our
of demo programs, ITS THE BEST VALUE IN 2X CRAPHICS

definabie

DON'T BH.IEVEIT'"

Five rolis of our PRINTER will only cost you £10.95, And you will
gain a great deal moret It prints . IS not too thick. Its not too
”"“Za.- Is black — not actually through the machine!
See w.mw:m.mrsrmsmnmewwmnw

- WHERE WTEM?& e e

POSt now or call at one of our fEtﬂIIErS'

POSE 1O Print 'n’ Plotter Products, 19 Borough
High St., London SE1 9SE

Name

Address

Surface Mai

Owirseas orger pleasse agdd 25% for aggitiona

“NOW WHICH KEY DO PRESS
TO SHOOT DOWN
'I'HETIIIKSFR(H MARS ?”

E'ver 'Fnrguttm !:h key to
m:;;

ﬂn‘fl}uwﬂmp lmsl:rut ent
functions? If 0, we have just thing
A pack of Print'n'Plotter Keyboard Overlays.
Just write the function or functions under gach key you program and
keep the overlay for the next time you play the
Of course there's l0ts of more uses you will find for our OVERLAYS, user
defined characters, keyboard scanners, mathematical programs,
business uses — to name Just a few,

imwlthlmgmlw-

m:mmﬂtﬂi ~— %0 YOu can

perfectiy onto standard IX SPE M KEYBOA)
Eﬂ.‘h'ﬂ‘\‘ Tlspﬂnm:lw i CUrsor movemnent key diréctions and
there s room fOr program 14

nted with ZXE1 Graphics? Pernaps you haven't explored the
vast I!:I‘I-HIJIIIH!'!-

Why not invest in a ZX81 JOTTER, FILM and our guide “ZX81 Graphics
programming made easy 7

The JOTTER s a 100 page pad of PRINT grids and PLOT grids with all
numberéd co-ordinates. The FILM I$ a re-usable matt transparent
yester version of the grids which can be drawn-on and used again
full colour guicke will Show you how to use the JOTTER and
perfect low resolution graphics on your ZXE1!

TOU Can e and Duy mMost Of Dur prodocTs at
W H. Smith iCompuTer Store

Bufter MiCrD (Streathami

Microware (Lecegtnr

Dennyy Bookshops iLongoan ECY

Périondl Computer Services iDarmeen Lanct

Teitord Electronics & Comput
Ceorges Bookshop (Bristo

rig iShilnall
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Better

- v

A book entitled ‘Better
Programming For Your
Spectrum And ZX81' hit
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
on user-defined characters and
the use of high resolution
graphics

Program examples are pro
vided throughout and all the
techniques utiized within the
longer programs are explained
within the text. Programs are in
cluded for both the Spectrum
and the ZXB81, with a useful
chapter on converting programs
for the ZXB1 so that they will
run on the Spectrum

The following two programs
are good examples of the type of
programming matenal included
within Robert Speel’'s new book

Knight Flight has been written
for the 16K ZX Spectrum and
Alien Descender requires 2.5K
torunonaZXB81

Knight flight

This game involves a fight bet
wean two knights

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

your knight. You have 100 gold
cons to spend, which means
you cannot have the heaviast ar-
mour and lance and the best
weapons too

A mace is the strongest at
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, 3or 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 mow-
ing away from the enemy, you
can gradually recover your

strength up 1o 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
opponeant, hitting at him a few
times, than retining to recover
from your exhaustion. It is
essential that vou keep an eye
on your own strength 10 know
when to retreat. Gradually, your
maximum strength will be
depleted (and so, hopefully, will
your opponent’s) until one 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 n
the listings. All capital letters in
side quotes should be graphic
letters, e, you must go nto
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,

GOSUB start routine, buy weapons and set up

Basic ‘charge on horseback ' routine. Graphics ABC
and LKJ 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
ad (Symbol Shift O) as the point of a lance, US and

Gives a simulation of the sound of horses” hooves,
Deals with a possible crash between the two

Checks if the knights are about 10 go off screen.
Cope with what happens when the knights meet

Is the actual hit, strengths of opponents being
in armour, lance-type and

Check if a knight has fallen off at the end of a run.
Deal with turning at the end of a run when neither

Turn horses round at end of run when one man is

Moves opponent’s knight, including automatic

Enemy hits yvou. 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

If your current strength is larger than your max-
max-

If knights are a distance apart, then they can
current maximum

Start of game. You choose your weapons and ar-
mour, from list giving prices. Note improper entrnes

Enemy chooses weapons. Either enemy chooses

Lines Action
10
user-defined graphics
100-110
TU are the rest of the lance and the knight.
160
which sounds very good when amplified
170
knights
180
200-810
on horseback
200-240
calculated to take
shields
500-540 Show the left knight falling off
600-840 Show the right knight falling off.
B00-840
800-910
knight is knocked off his horse.
1000-1040
down; and dismounts other knight
1100-1430 Foot-fighting loop
1100 PRINTs two knights with correct weapons.
1120 Mowes your knight
1130
retreat when strength below 3
1200-1260 Your knight hits opponent if in range
1300-1320
1330-1340
imum strength, then let current strength
imum strength.
1400-1430
gradually recover to their
strength
4000-4010 Youdie
4500-4510 Enemy dies
7000-7280
will be ignored.
7320-74860
to have a strong attack or a strong defence.
BOOO-8500 DRAW castle in background and start fight
8000-9130

DATA for user-defined graphics used for knights,
horses and weapons.

e e e e T e T e e T T
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INT [(RND*6) —ar-=1(2a
I : LET ed=La+INT
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PRINT AT y-1,x-4;" Ts/\": BE
1,50: BEEP .1
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PRINT AT u
,28: BEEP .1,
RESTORE 91i800: FOR =0 70 1:
& T 7 READ a: POKE USR
+9 , 3 HMEXT 9 ERINT AT y

HRS$ 163, . NEXT F
e AT 4y ,X+3;

F x=xX-1: LET ex=x+9: LET
ET ah=65; LET em=em-INT I
e-8: GO TO iee
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6@ PRINT AT y

'”“fhh Jnn .1,50: BEEP .1,3
Rl : ﬂﬂIF I LJETHW 61@ PRINT AT u-

X ;" /\8": BEEP

i |
(%)
EEP 1.52 BEEP .
. i - — - - F : -
0 hnd 0 [f y @ 0 628 INK_7. RESTO
@ TO 1: FOR = T
3 KE USSR CHRS &2 +9
NT AT Y+l,x+#4+F,;C
f

o # 638 PRINT AT uy+1,

'!Qi i’ “ﬁ 1'! ;AT ¥v,x+3; " ;AT Y
: 640 LET X=x-1:

y=y~-1: LET eh

8@ IF e&h= MDD ah=1 THEN GO TU

1
QR
LG Ei@ LET x=28 LET ex=10 LET y=
Y +
8208 IF k=1 THEN LET =x=5
0 l1nruj 0 (ﬁ\ 0 a 83@ IF ah=1 THEN LET ex=2S

8480 GO TO 10206

98 PRINT AT y=1,%:" “LAT Y=
l1.28-=;" n
! 918 LET xXx=26: LET uy=1©@: LET dcC=
R u-ﬁ“i ’rl ac:: LET ac=ec: LET ec=dc: GO TO
100
: 8
You die. 100@ PRINT AT y-1,8;" “;TAE 31;°
, *: INK 7;,AT 9,0;" LKJ”, INK ©B;
Samu:ampia::uandumpsfmmlhaprayﬂm,k’m'yhrFﬁyhr. ARB 28; " REC™; INK 7.8 y+l1.6;: " 0O
NM*: INK B2;RT y+l1,28; GHI™
181@ FOR f=1 TOQ 2 PRINT AT y-f,
1 REM Knight Fight &a; * “*;AT yY=F 27; " “*: NEXT
2 REM © S.Pobert Speel 1982 F
1028 RESTORE 9eB@: FOFE fF=2 TO Z2:
18 PRAFPER A4 EORDER 4: CLS - GO FOR g=@8@ TO 7: RERAD a: FPOKE USR
S8 To00 CHRS$ (143+Ff) +9,a: NEXT @ NEXT F
i@38@ RESTORE 910G: FOR =2 70O 1=
188 IMNK ec IF eh=1 THEN PRINT : FOR 9= TO 7: RERD a. POKE USSR
AT y-1,x-1;"_us - CHRS$ (143+F) +3,a: NEXT 9 NEXT
11€¢ PRINT AT y ., .x,;"ABC ": IF x-2 F
EéET.[xf?‘ THEN PRINT AT y+l1,x;" 1240 PRINT AT 4y+1,5;"°
' _12@ IF xs2<>»INT ((xr2) THEN PRIN
' AT Y+l1,x;"GHI " 1100 PRINT INK @,;RAT y.ex;vs$;"A
l 13@ INK &ac.: IF akh=1 THEN PRINT AT Yy+l1i,ex;"™ E *,; INK 7,AT 4,x-1
RT 4=1,2%9=-x,;" TUL_ " e B, ws; AT y+i,x-1;" ol
142 PRINT AT y,28-X,;" LKJ": IF 11108 IF ex>x+2 THEM PRINT AT y,e
¥ /2=INT (%2 THEN PRINT AT 4y+l. M=1:;" ",AT Y, Xx+3;, " "
28-%X. " OMNM*" 1128 LET X=X+ (INKEY %="8") —({IMNKEY
158 IF. X/2<3>INT (Xx-2) THEN PRIN £2="5"1 4+ [ {6} —-I¥X >»25] LET X=X—(¥%>
T AT 4Yy+1i,26-%," RP" Bx -2
16@ LET x=x-1 BEEP .0€3.10: PH 11532 LET ex=2x+5SCN [(-(ex>»x+1 AND
USE 2: BEEP .083,5: PRUSE 3: BEE RND<.S) +(ex<5) —1ex>25) + (RND<¢.3)
F .03 ,E PRUSE S +(Se¢3 AND exX <251 ) : IF ex=-X2>2 TF
1708 IF xx=16 AND ec=7V THEN GD TO ENH GO TO 14028
200
18 IF x <2 THEN GO TO G082 1208 LET a$=INKEYS$: IF as$<"1" OR
ige GO ToO 1068 2%$>"4" THEN LET as=""8a"
e N T e P e S o PR e s L e T TESTR L —mm e e e e e e
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GO
TO

i

o

121@ LET ezxz=INT (RNHD¥4) +1:
{eZ THEWN LET ez=se -1

1228 IF 52 {3 THEN LET ez=0
123 IF a="@" THEN GO TO 1300
1248 LET =s=a=sa-URAL as%$: IF s5a<1 T
HEM S0 TO 4000

1256 IF UAL a$+wa+ (RNDF7) +#1>eZ +€
5+e.—1+twﬂ 1l THEN LET ep=¢mn-1
1262 IF £em<l1 THEN GO TO 452

= : LET se=s5e-eZX
310 IF ez +we +INT (RND¥3) *UARAL as
§h+ar+tua=1) THEN LET am=am-1
3

IF se

280 IF am«<l THEN =0 TD 4000
38 IF =s=a5ram THEN LET sa=amn
4@ IF s=e>em THEN LET se=em

400 PRINT AT Z8.,@;sa;"™ ",AT 20,
Q:s5e," ": IF exXx-X<3 THEN GO TO

1415 FOR f=1 TO 2: IF sa<{am THEN
LET s2a=5a+1: NEXT ¥

1420 IF se <em THEN LET se=se+l
143 GO TO 1100

4000 PRINT INK @;AT uy,x;"™ iV
,éa_“é INK 7;AT 9+1,X;" CD"; INK
48218 PRINT AT 20,0; "You die.": S

TOP

¢ﬁaa PRINT INK 7; HT ERRY pE B, W%
: “eEE Usl, N *I7ENK o; hcD

4510 PRINT AT 20,2@¢; "He dies."
STOP

T20@ PRINT "Knight Fight"~’

7059 RANDPOMIZE : LET ah=1l: LET e
ET y=1le

bt

h=1: LET x=26: L

78680 LET cash=108 LET sh=@2: LET
at=0: LET ec=7

7108 PRINT """ 1(1) Chain—-mail cost

5 40 cn:ns,“'“tEJ PlLate-mail S@.

7118 PRINT " (1) Light Lance

ost 1e" """ (2) medium Lances 2a"°"
(3} heavy Lances 3@8."

7128 PRINT “"i1) Swords cost e
(2 axes 28" """ (3) maces 3. "

Shields 28."

7138 FOR f=1 To 21: FOR g9=06 TODO 7
- READ a: POKE USSR CHRS$ (f+143) +

@,a3: NEXT g: NEXT f

7288 PRINT AT 21,0, "WUhat armourd
do you buy7": LET as=IHKREYS: IF
a%$<"1" OR a$>"2" THEN GO TC 7200
7218 BEEP .5.8: LET ar=uRAL a%. L

ET cash=cash-30-10*ar

7228 PRINT AT 21,6, “WUhat Lance d
O you buy7? ": LET as=INKEYS: IF
as<"1i"” OR as$>"3" THEN GO TO +F220
7230 BEEP .5,Q: LET La=URL a%: L
ET cash=cash-10=%1La

7248 PRINT AT 21,068, "What other w
eapon do Y4ou buy7": LET as$=INKEY
$: IF as$<"1" OR as$:>" 3" THEN GO T
a 7248

72580 BEEP .S,0: LET wa=UAL a%: L

ET w$=CHR$ (152+wa): IF cash-20-
10 (wa=3) {@ THEN GC TOD 72409

7260 LET cash=cash-10-18#iwa=3) :
IF cash«2@ THEM GG TO 7300

72780 PRINT AT 21,0, "D0 you buy a
shield? {(y.-n) ": LET as$=INKEYS

IF ag<:+"y"™ AND ags<>"n" THEN GOC

‘TO 727@
7260 BEEP .5,@: LET cash=cash-20
LET sh=fag="4")

*(ag=""u"):
7320 LET 5a=2%5: LET se=20: LET a3
BR=25: LET en=20

7368 CLS : PRINT ° oPPONEN
t Chooses: -"""

T378 GO TO 7402+INT (RND%2) #50

"YwYour

7400 PF‘IN"' "Defence: Medium armo

ors"" ‘Attack: Heavy Lance and a
mace .’

7410 LET er=2: LET es=8: LET we-=
= LET Le=3 LET v$="I" GO TO &

2aoaa

745@ PRINT "De ence: Heavwd armou
roand ‘h:ELd ‘Htta k: HMediump L
ance and sword.-

74668 LET er=2 LET es=1: LET we=
1 LET Le=2 LET vS="6CG"

S0 PRINT " {Press ENTER to st
art)”: PAUSE Bd: CLS

Eﬂiﬂ PLOT 8,128: DRAU 2580.,90: PLO
B 126: DORAU 8,30: GO0 SUB 5508
Eqﬂﬂ DRAVY O, ~20: GO SUB &500: DR
AL 2. 3a: GO SUB aSoe

Ca3e PRAW &,-19: GD SUB B5SP0: DR

A @,1i9: GO SUB BS50@
Sedd DRAW @, -59: GO SuUB B8500: DR
AY D,29:. GO SUB ESYEQ: DRAW @, -30

805&a PLOT 115,120: DRAW 6,10: DR
AW 2,0, -PI: DRAW @, -10

8868 FCR F=15 TO 230 STEP 70: PL
07T F,1238Bd: DRPW S,0: DRAW B,7: DR
AW -5,@,PI: DRAW ©,-7: NEXT r: G
O TO 9gaa

ES@@ FOR f=1 TO S: DRAW ©&,5: DRA

U S,.8: DRAU ©,-5: DRAW 5,0: NEXT
f- DRAY @,5: DRAU 5,0: DRAU O, -

= " RETURN

200ee DATA 1,10,15,23,31,59,51,33
,236,61,191,255,255 , 255, 255 , 255,

9,128,254 ,240,248, 244,243, 254

201@ DATA 3,6.56,6.4,3.0,0,255,22

?&1§s£mf3,a,a,e,192,192,112,55,5
" r : B2

o220 CATA 1,1,0,1,3,2,6,08,254,24

B,i92,128,1.2 20,254 142 64, 126
R .0,8,8

G230 DATA 128,50.240,232,248,220
. 204, 132,55, 166,253,855, 255, 455,

255 555

a@4é DATA ©,1,7,15,31,47,207,7.,1

268,1256,0,1256,192,64,96,0,127.51,

3-1'135;5¢:54:9:7:3JE:iyﬂpﬂxé:ﬂ

®,255,199,1,0.0,0,0.0,3,3,14,28,

16,32 .64 ,96

2060 DATA 120,248,112,56,40,246,

214,116,300, 31,14 ,258,20,111,187,4

3,8.8,0.8,0,0,255, 255

9190 DATA ©.9.32,63.,0,71,1280.0,3

.4,9,2%1,255,538.8, 240

491i1e'DATA 60.60,60.6@,54,34,34, 1

92,60.60.60,60, 1908 .65.686.54

5150 DATA ©.64.32,16,19.4.10,3.0

,a,4s,é12,?2,a,4,3,15,E¢,ﬁa 2401

6,8, 4,

9136 DATA ©.2.4.8,80,32,80.192,0
"@.12,14,18.16,52,192,6,24,60, 24
‘16,35 ,64,192

4146 RETURN

:
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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, controling the alien, keep it
alhve 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 notl 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 tomove left
and right respectively and 6 to
shoot at the area directly below
the alien’s feet. At the end
when your alen 15 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 alien is
under water, i1s reactions are
rather sluggish. It moves half a
second or so after you press the
movement key. I you hold
down a key too long, the alien
may well blunder onto one wall
as the

of the gorge. Naturally,

=N alien descends, the gorge gets
SERPTH s0OMB gradually narrower
CHRRGE
" — —_—— e e e s
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 1o left or right of gorge.
Beginning of main loop. Prints left side of gorge,
space length A% linitially 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
move.

PEEK at contents of squares directly under alien
and it a bomb, wall or depth charge 15 there (12, 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 1o commands.

Increases goes survived,

Occasionally decreases AS, ie, makes the gorge
narrower. Nate that the minimum size still may let
the alien through. Alter this as desired. I LEN A S 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,

It 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 AS THEN, etc

Scrolls up screen to give idea that alien is mowving
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
die 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 12a:2
2.ROBERT 3SPFPEEL
18 LET HI=0
23 LET R=18
32 LET GO=2
46 LET R%=" !
S¢ LET RSsS=02
68 LET xX=7
@ RRARND
1& FOR F=2¢a TQ 7
'%%9 PRINT AT F.F, "Mll", TAR 27-F;
122 NEXT F
13@ FOR F=8 TO ""1
%}4&1‘! FRINT BT F,
15 NEXT F
20@ FPRINT AT 21.,X; @', Rs; "
21@ LET x2x=X4+INT (RMND*31 =-1-i{Xx=15S
J (X =)
222 PRINT AT @,R, " am "",AT 1.R
"Iﬂ.l“,;ﬂT 2.0;" AT 3.A;
239 LET L=FPEFEK (FEEK 18398+256+
PEEK 16399}
E-'l-h'."*__LET L=L<+fPEEK 1(14+FPEEK 1683983
2SE4+PEEK 183949)
258 LET L=L+PEER (2+FPEEK 18398+
256+FPEEK 15823291}
200 LET L=L+PEER 3+FEER 162398+
296 xFEEK 15399}

278 IF L»@ RAND L<>2368 THEN GOTO
1909

32@ LET A=R+ (INKEYS$="R") - {INKEY

n't® ")

312 LET GO=G0s1

320 IF RND:.@25 AND LEMN A$)8 ThH
EM LET Rs=RA%i(z2 TCO )

33@ IF RNLDCK1I/LEN RA$ THEN PRINT
RT 21.,X+RNDs*LEN Ps; "Jdb

48090 IF RS»@ THEN LET RS=RS+RHNLU 4
Fd

412 LET RS=2RS+(RND¢{,1) .
H+ee I RS>LEN PA$+¥ THEN LET RS=
432 IF RS>@ THEN PRINT AT 21.RS
Sa9® SCROLL

B0 IF INKEYS$="86" THEN PRINT AT
?.H+1;”==”;HT 3,R+1l; "mmm’ ,RT A,R
+1; "™ g

61la GOTO Z2ed

1e@® FOR F=1 TO 1@

121 PRINT FIT 2.7, " = ";RT 1.A:
' “SAT_2,0; "y .
1822 PRINT QT @a,n; " “.AT 1.R;

;AT 2.9

1230 NEXT F

185@ PRINT RT 2Z@.@;
s .60
IF _GO>HI THEN

"YOUR SCORE- I
LET HI=GOD

1072 PRINT RT 21,2, "HISCORE = ";
HI
108@ FOR F=1 TO 200
1290 NE;T F

2 c o .
%%1% PRINT "ANQTHER GRME? (Y /N)
112@ IF INKEYsg="Y" THEN GOTO 2@
1120 IF INKEYS="N" THEN STOP
i21@ GOTO 1i1z2@

details of this
publication, get in touch with
Fontana Paperbacks, 14 St
James's Place, London SW1A
1PS. g

‘Better Programming For Your For further
Spectrum And ZX81°, writlen
by Robert Speel, is priced at
£2.95 for 284 pages.

ISBN O 00 636670 4
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GET THE BEST NEW PROGRAMS AND THE
_ALL-TIME GREATS, SPECTRUM OR Z2X81

AT SOFTWARE SUPERMARKET NOW

| zxsrzc'rnum 16/481{

3D TUNNEL ]

wINGED mm o
GROUND ATTACI{ “
CENTIPEDE
s T

(HHEWMUH
COSMOS

FAUST S FOLLY T e

OTHELLO

R NZX81 OWNERS!

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
BLACK CRYSTAL £7.50 GREATBRITAINLTD £4.95

Use the coupon to order. Free detailed catalogue of our best

ZX81 games with every order. Or send large SAE for catalogue only.
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48K spncmum ONLY
PIMANIA
TIMEGATE _________
THE HOBBIT f T
GREAT BBI.TMN I.-TD i
SPECCHESS =~~~
BLACK CRYSTAL "0
.'-";'-'."I'.'-I'-;;'.';"""""I

Lo L -". P I'-1 F. Howeard's Lane, London, SW15 6NU
'.J'rl-'.\ ! et .-.a.-- f afkas ot carEf G

QazL rite youd ordes out carsfully on plalr
Taale, 14 .'_'ﬂ_'. Mail Order Only

Seectrum O SEK Spacirum [}  1EE ZXE1 0D pledse ok

L B & 0 N B 0 N § § §B § &0 & _§ § § 0§ § § |
1
|
P .1 |
8 2 5 N 8 0 B 0 B 0 45 0 N 43 0 0 2 0 03 0 0§ B |

SOFTWARE SUPERMARKET
87 Howard's Lane, London SW15 6NU. 01-789 8546
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ZX81 CAME

Ailr raid

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
was happy enough to sand 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 s to hit all the enemy
ships and "planes you can within
the restricion 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 another).

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 (interms
of how many points are scored)
to destroy than "planes. The air-
craft are not aasy to hit but
there is no penalty for allowing a
‘plane to escape your fire.

After pressing the 'S’ key,
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 screan 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
harmilessly 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
quickly as their naval col-
leagues. They are not trying to
reach the landing stage, thair ob-
ject is to get betwean 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
release 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 bomb before a ship has
yet come onto the screen. But
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remember, you have anly 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:

AS{1) — "'Space, Graphic 8,
Graphic 4, Space'"
A$(2) — "Space, Graphic 8B,
Graphic 5, Space’’
A${3) — "Graphic R, Inverse

ZX COMPUTING APRIL/MAY 1983
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S-pat:a. Inversa Space, w

R y

Himmﬂmmprmhﬂv
craft and is ounprhadulthl

fano%
Bs - Gmhic ; &
Graphic 6, Gruphk: E”

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

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

C&12) — ""2 Spaces, Graphic 8,
Graphic 5, 2 Spaces''

C4(3) — "Graphic Y, Graphic 6,
Graphic Q, Graphic W, Graphic
6. Graphic T""

Cé$i{4) — ""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,
D§, is your skycraft and is
shown in line 135 as an Inverse
Dot and a Space. Line 150 is

made up of 31 Graphic As and
one Inverse Space.,

E$ and F$ are alternating

‘As and Graphic Ds en-

ding in an Inverse Space. Note
that ES and F§ run in antiphase
and alternate 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 from the
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 works.

Array V(B) — The six best
Scores.
~ Whether or nota
‘plane or ship is
SC — Player's score,
F — Flag controlling
whether or not a

Array V(3)

bomb is loaded
aboard your air-
craft,

YL - Position of
waves on the sea.

PO — Position of last

ammunition in the

dump.

- The number of
bombs left (plus
oneal.,

X — The horizontal
position of the sky-
craft.

Y — The horizontal
line of the falling
bomb.

AS — The controlling
vanable for what
will appear on the
screen next,

- Control variable
in loops.

N — Control variable
in loops.

SB — Individual score
awarded for hitting
a ship or ‘plane.

AMM



COSHRRTE VAR TGOS e Gl ey R

SMMO - . L=S® LET AMM=31 -
225 : iG® SOSUB 1000 =
as PRINT AT 19.351 o =
Q0 GoO3SUB 7@opR =
210 GO3UB 1110 o
220 IF IMKEYs5="0" AND F=0 THEW -
JEUB 1500 _ A
=AY IF INT (RND#E) =0 THEN G30SUE 3
=000 : 5
=TR GOSUB TESzO =
-— =40 FOR N=1 TO 3 =
ZS@ IF UI(N 1@ THEN GOSUE Z0008 + 3
i+ 250) =
= e s rd 5
270 IF F«:;®@ THEN GOSUE 3IS00 E
=75 GOTO 200 3
L2@3 FRINT AT 2,0;: "AMMC =1 B =
L2120 RETURN 2
| L0280 FRINT /T @.20 SCORE oS0 4
i 1932 RETURN A
' L1118 LET X=X-1 :
L1315 PRINT AT 2.0.CHRS O -
120 IF ¥X=-1 THEN LET X=2F :
LiZ%20 PRIMT AT 2 . N:Dg -
Ladd RETURN H
1S08 LET F=Z2 :
| 1S@2 FRINT AT 1.FOD d
| SIR BA8ID 1503 LET PO=FO-1 :
_ 1505 LET AMM=AMM-1 ‘
SCORE RADUVRNCE TRBELE: Lz?; UE$UE 1eaa :
i5 LE £=" ' i
-—r ma i1da,15e OR =88 1515 LET Y=X ‘
- ENEMY AIRCRAFT -—- LS20 RETURN ‘
;ggg LET RS=INT (RND#3) +1 !
=dds LF Fi:-..,_- AND Ull1) <>D sS=
| 109,200 OR EBB "AND Ui3) <>@ THEN RETUFh OR AS :
-- BATTLESH - =285 IF U[ﬁ"_'l =@ THEN LET UilRAS) =X .
| 221 RETURN
§;§? PRINT AT 17.U(1: =1;CHRS O; & i
299,490 OR S99 2260 PR y oo . ; ;
* - Tﬂﬂép'ﬁ CRARRIER -- Z1 INT TARB U':,l,‘ 1','L'Hn,i B“Rs,':
. 2272 FRINT TRB U (1) -1:CHR$ O.AS
FPRES3 "&" TO START éggg !Eﬁ-.— U £4Y st EX3 +
22§ V1) <29 THEMN RETURN
§_.';-BG LET U(tl1) =0
Some sample screen dumps from the program Efég EE%:}; $Fi5 lééEE h "
=23230 PRINT TAB 28. " "
=238 GOsSUB 22006
=24@ RETURN
. 2500 FPRINT AT 10,uiz2)y -2 BE%
5@ DIM = 210 LET UI(2) =U(2) +2
=i ol 2520 IF LU(2) ¢29 THEN RETURHN
=0 DIM U(L3) 2533 LET U((2) =0
E0 LET vU=220 254@ PRINT AT 12,28;"
T ET SC=0 2550 RETURN
S8 LET F=0 27SQ@ PRINT AT 16.U{i3) -1.CHRS Q.:C
55 DIM AE(S . 47 $11)
30 LET AEIii=" = 2760 PRINT TAE UIZ) -1,CHRS ©:Cs$t{
| ZE LET Agisi= 2)
16 LET ;5133=;;£hr' 2770 PRINT TRE UI(Z)-1,CHRS O,;Cs(
i1@= LET 5% e =
112 DIM Cst4 .57 STED PRINT TRE U(3) -1;CHRS% O,C¥%(
11= LET Cstil=" s 4} -
a .._E-r L—:s { -_r -t wi _'-;' ':_-_.I.'_-'L. :.....E— i {5'1 :ui:‘; = 1
125 LeT C$:§-="'*-"_' 2300 IF JIT;E"_;H-.:'_E THEN RETURN
13@ LET Csf4)=" ) 2210 LET U(3) =C
. 153 GOsSUBE 5220 o =520 PRINT AT_16.26,;
T34 PRINT AT 1.0; " deededdeldelaede - - =0 Fof =1 TO =
i 2240 PRINT TRB =26,
135 LET D%= 2259 HEXT M s =
$136 LET PO=293 2@ FOR L=15 TO 1 STEFP -1 = _
A3Y GOSUE 1828 3002 PRINT AT L,31,."B", AT L+l.o5<
140 LET mR=a% - e
e £l Ly THENM PRINT AT O, = o IEYT
f‘j‘dE*iF't:.%; “ I Lf‘%"‘-é% EE:‘E' LL;_—'H"E’P T8 FO_STER -1
“1s@ PRINT AT 21 .0 AR 3006 FPRINT AT 1.L:"RH
O e A . i 3 20T NEXT L
e LET = lcdtheitietholiunliblhnll - Z555 [ET BOaBD - .
S T8 2019 LET AMM=A
'1 = C: | ET F nniliihl‘iqi"ﬁaﬂt“ haﬁ.a.hﬂh'ﬁﬂ- A I‘nmf:"“ﬂ? ;L:S E G | lu-D frasy | U E‘ .1. B aa E & =
R A022 FCR L=PC+1 TO &0
20 : ” ZX COMPUTING APRILMAY 1983
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e b= PRINT AT 212.L:" &
332 NMEXT L
202 FRINT AT 1.3i1i. """
Rz FOR L=2 TO 15
32 PRINT AT L,31;"#":AT7T L-1,.531
A30 NEXT L ~
a3 IF AMM=1 THEN GOTO S200
" 8 RETURMN
= LET F=F+1
5@ PRINT BT F.¥Y,;"."
=51 PRINT RT F-=1,%,CHRS @
S2 IF F=1® THEN GOTG 40006
=3 IF F<19 THEN RETURN
54 IF L(l) <« »® THEN GOTOD 4A=Z00
=55 IF UWi31 <& THEN GOTO S60006
55 IF PO=-1 THEN GOTO 9000
56 IF F=192 THEHN RETURN
A IF vw268 THEN FREINT AT Z208.%Y -
“SPLASH"
iF ¥ <¢27 THEN PRINT AT 2€.%v.
ASH"Y
LET Ds="H§ "
IF PO==1 THEHN GOTDO SQ0{
LET F=0
RETURN
FOR N==2 TO 1
IF ¥=U(Z21 +H THEN GOTD 4100
NEXT N
RETURHN
SRTnY AT 023 -
106,02 =2; " g
FRINT AT 10, ulZ: -2; "ECOM™
NEXT N
LET SB=INT (RND=x22+17 250
PRINT AT 1@,U(2) -2,5B. * "

LET SC=SC+SB

GOSUB 1020

PRINT AT 10.,U{(Z) -2;" K
LET U(2) =0

GOTOC 3590

FOR N=-1 TO 2

IF Y=U(1) +«MN THEN GOTD 4E8D
NEXT N

GOTC 3560

LET Ug=" "

FRINT AT A7. U1y =1 US
GOasuep Te2o

PRINT RT iS,U{IJ—15ﬁi}l}
PRINT TARAE U1 -1.RA%(2)
GOSUE 6950

sJhim S O O O O R O e e 3 e e e o o s e e £ 13 G 3 CRCVCN A O

~Jo AN ANE GO0 SUNEONEEQLDEEEOPONN-JOAENEQONL@000 ORGS0 S =000 Tm

PRINT AT _18.U1(1) -1.US$
PRINT TRAB U1 -1:RA&(1)
GOSUE B5950

GOSUE 7020

FRINT AT 19.U0(1) -1,US
LET SE=INT (RND*S+1) 200
PRINT AT 1 Uil) : SB

a,
LET SC=SC+SE
GOSUEB 1820
GOSUB 7500 :
PRINT AT 19,U(1);
LET U(1) =@
LET F=0
GOTO 3520
FOR N=-1 TO 4
IF v=U(3) +N THEN GOTO S100
NEXT N
GOTO SS60
LET Us=" ol
FRINT AT 16.U(3) -
GOSIJE 7020
PRINT AT 17.
FRINT TAE U
PRINT TAE U
SOSUB 6250
PRINT AT 17,
PRINT TRE U
PRINT TRE U
GO0SUB B69E0
GOSUB 7020
PRINT AT 15, U(3) -1;Us
PRINT TAB U3 -1,C8%41)

GOSUB 6980
LET S5B=INT (RND*Z+17 +100
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PRINT AT 19 .U{(Z -3

19 . ULZY

-

PRINT RT v ,<,F &
RETURN
FOR N=1 T
GOSUB Teo
GOSUE Ve
NEXT N
RETUEN
PRINT
PRINT
PRINT

PRINT
PRINT

20
PRINT
PRINT
FOR N=1 ToO 4

PRINT C& (NJ

NEXT N

PRINT AT £.10; "100,280

PRIMT AT
PEINT AT 12 .0,

FOR N=1 TO &

PRINT RA$ (N}

NEXT N

PRINT AT 13.10."220.400 OFK
PHIﬂT AT 14,7, "=-- TROOPS CH
HT 1?;6; "pHEEE 1 "5""
IF INKEYS$<¢>"5" THEN GOTO 81
@ CLS

i5@ RETURN

ﬁ“PHIHT AT 5,0; "0UT OF AHNMUNI
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GOTO 40
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NEXT L
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THE NEW SPECTRUM

‘ADD-ON’

NOW WITH ADDITIONAL
SWITCH-TYPE

JOYSTICK PORT IPTH

A M W W -

D50
~\ _

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 1o your X SFECTQLJM

® THREE CHANNEL sound effects. PROGRAM three
indepéndeant sounds with music, gun shots,
explosions etc

® AMPLIFICATION of the standard sound output

® TWO ports for Potentiometer Joysticks

® ONE port for Switch-type Joystick

The "ADD-ON’ uses the amazing AY-3-8910 SOUND
Chip, which gives you an enaormous 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 amplifiar
chip and 15 suppled with a cassette containing sound
demonstrabion routines and some 'S.d"'l[_lnlt," S:I'}I._Jﬂdﬁ
The "ADD-ON’ simply plugs straight onto the back of
your SPECTRUM. No soldering is required

COMPLETE YOUR SPECTRUM NOW!!

JQ‘I'STTCKS [POTENTIOMETER-TYPE)
KIT (in ase) mach £5 35 + VAT BU

coweoy SHOOT OuUT
IMachine Code) £3.95 « VAT
Full feature, TWO PL )‘IV{'—H cowlbdy shooting

game. Hida behind the cactus plants and mawving
chuck wagons until thaéy arg shot away Shaot
youT opponent and avoid getting i you =
Tha second player can be the compater, but
fr e

LT each £6.75 - VAT

yiou Sl ils Sx
clour graphics and sound

CABMAN (Machine Code) £3.95 - VAT

You are the owr of a fleat of vellow taxis
A rrval firm g4 with you, trying 1o steal
your laresandr Ir|]. i off the road, if they can
Ten skill levaels determing the number of opposing 1axis, the
spoed ot which they drive and the amount you gam per completed
j iy '\\.ULII’,'HS[ your earmings bafore you lose your entire
Naat. This program is FIRST CLASS

10 levels. Excellant

]ﬂ@ﬂiiﬂﬂ@@@@@@@ﬂGEBGF

(©)R C.

MACHINE CODE PROGRAMMERS —

M

ACS SOFTWARE
ASSEMBLER NOW ONLY £5.95 - VAT
DISASSEMBLER NOW ONLY £4 95 - VAT
a BOOKS
LARGE RANGE FOR SPECTRUM AND ZX81
P s m—
PN e
J |sc BBC. AC g
1Mr"l C! Edo A AE T Ul

Jrama ang now available at all good daalers or

wn MICROPOWERLTD
S50 |WRITTEN ANY PR
WE PAY 20% F

4 Ba :4:_.-!"" STREFT

CHAPEL ,_..nf“\, .

B 1*, - VAT at
~¢] BE or GO6343

@@@@@@@DG

oamc

L

e TS L ]

EDUCATIONAL SOFTWARE
ZX 81 (16K) AND SPECTRUM

INTERMEDIATE ENGLISH 1
e (ZX 81 and 16K Spectrum):—

INTERMEDIATE ENGLISH 2
(ZXB1 and 16K Specirum):—

INTERMEDIATE MATHS 1
(ZX 81 and 4BK Spectrum)

LT
Mol D 1 [Py

INTERMEDIATE MATHS 2
(ZX 81 and 48K Spectrum):—

0" LEVEL MATHS REVISION
(ZX B1):—

LEvEL

- i
uul.m; REVIBION

0" LEVEL FRENCH REVISION

(ZX B1):—
PRIMARY ARITHMETIC
(ZX 81 and 16K Spectium):
RN Ay

; ) LT
EDUCATIONAL QUIZ
(ZX B1)

t-= 95 per asselfa send sae for calal 1ue Mo

ROSE CASSETTES

148 Widney Lane, Solihull, West Midlands B91 3LH

ZX 81 & 16K

THE TOMB OF

DRACULA!
@:]) HORROR ADVENTURE GAME|

Occupying over 13 15X o memory, s supers 30 grsphics
adventure game for the ZXB1 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 ZXB1's plan of
the tomb when 1t will let you! Take a chance on a
Mystery Vault ... if yvour darel And all the time the
minutes are ticking by to sunset ... when Dracula rises
from his cotfin and comes after you! EaCH of the
infinite levels of the tomb has its own 300 vaulis 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 1o be saved on tape so you
can continue it whenever your choose

STOP PRESS: Colour sound version now available for
pectrum £4.95 inc p&g

48K 5

Price of only £3.96 includes ready-to-load cassette with
library case and inlay, full instructions, postage and
packing. Order today! Money refunded if not delighted!
Send cash, P.0O. or cheque to:

MUVIEDHGME \’IDEG DEPT. ZC4

9 Le ghton Avenu ar HAS 3BW
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- 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

* (Occasional 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.
TWO SCHEMES

* 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.s * UNEMPLOYED
TELEPHONE ACCESS/BARCLAYCARD/ViSA ACCEPTED OR S.A.E. FOR FULL DETAILS

FHEE DRAW FOR JUPITER ACE COMPUTER ON APHIL 3[lih FOR ALL MEM BEHS'

ow us! We PF“rrEfIJI 1e! Fu refund of | “'E"I r_ﬂ atistied . : : vl
v nen membpership deta <-, or anytime in first six months it /:I THE ]:FlllEHi:”.I"II Tﬂ USER STOHE \ =
genuisecomplain i ot resoved within 30 days =~ Pop-in to the shop and have a chat about [
f 5 ST. PETERS LANE, LEICESTER. TEL: 0533 29023 2 the club if you wish — no Dhllgatmn '
. . A, e e 2, O

NOW.A Zx81l [ e

M
KEYBOARD [t ;
MNo messy labels, dismanthing
: o . . (—'., —~—
ARS :
- i
=1l =SiXTY
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sinclair
software

fOor your ‘81

Our intrepid
reviewer, Nick
Pearce, inspects
the new range of
software from the
Sinclair stable.

Planet Of Death,
Ship Of Doom, and
Adventure island
—;dnrtic Computing
L

Firstly for this month's ZXB1
software review, some adven-
tures from Artic. Three of Artic's
adventures have been given at-
tractive boxes and more in-
teresting titles (they ware

T e e e —————E—
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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. An adventure is agame in
which you explore strange new
worlds with your computer in
the comfort of your own homa.
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 anobject — toentera
castle, rescue a princess from
the clutches of an evil wizard,
and escape with her 1o 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 nead to overcome them
all. Each location is described by

| 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 mam 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

T e e T e T e M, T ——

L AN ON 8 HMOUNTAIN S &reESig

™2 THHE MNQORTH THERE Is 8 CLIFF

i -,y - — - o ey

=T ITa =mERE DOLWN, . ERZET : ==
CANM RLSC SEE

} PIECE OF SHRRP FLIN

—— N " N - o - -

ELL e 3 L

ITK UF [

I CRNT

Bl PBE | ST T2 DO

sET FLIMT

DK . :

ELL § I T TGS DO

2 NORTH

I CAan G0 IN THART DIRECTION
EiLL ME WHARAT TO OO

A sample screan dump from FPlanaet of Death.
e e e T T —

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
8 new iocation description, "
can't’ or quite often '| 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 1o com-
mands is practically instan-
taneous. They each have an im-
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 bacomes exitw in the log
room, for example), but nothing
is seriously wrong. In some
places the program is surprising-
Iy flaxible, 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
North and 'Y’ for yes, for exam-
pla.

All the Artic adventures are
extremely absorbing. They can
also be wvery frustrating; it is
possible to spend a whole aven-
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

ZX COMPUTING APRIL/MAY 1983
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until you reach another seem-
ingly intractabie problem a few
locations later. An adventure
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
deadiine for this issue dawned
before | had managed to com-
plate 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-
gion to observe anenemy island;
there is a secrat 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
aseroplane and leads into the
heart of the enemy stronghold,
from which you must eventually
return to safety. This is a very
difficuit game, only to be at-
tempted by the experienced
adventurer. Even getting out of
the aeroplane and safely onto
the island 15 a problem — or at
least | found it so — and | haven't
yet managed to get much fur-
ther forward.

I AM IN AN

the shortest, with the fewest
locations and objects but will
nevertheless provide many
hours of enjoyment. The quality
of software for the ZXB1 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 Lid
(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 1o 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
opponent’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

HIRCRAFT

THERE ND QBUTIOUS EXITS

IM ALS0D SEE

A PARACHUTE WITH R CoORO

R DDOR LELER

TELL ™E WH&ET TO DO

GET PRRACHUTE

jr\ I

TELL HE UHAT T2 OO0

QFEM DDOOR .
THE DOOGR CPREHS, FPLULLING wWaou U7
LMITH A RUSH OF RIR

guly) LUNGE THROUGH THE BIR
SHO MAKE S5 LAPCE RED MESS
rOU RRE DERD:

"-1_:1 YD} WISH TO TRY RGAINT
A sample umu dump from Eﬂ' Island.

Allthe 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

ZX COMPUTING APRILMAY 1983

counters showing their colour.

MNow to MOI's game. After
LOADing the 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

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
scalel, displayed along the
board edges. White and black
pieces are denoted by 0" and
‘inverse O 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 1s your turn to move, you
can call up various game options
— change level ot play, replay
last move, change sides. pass,
or return to BASIC. There are
nine levels of play, the response
at levels 1 and 2 is practically in-
stantaneous; levels 4, 5 and 6
take about three, 10 and 40
seconds respectively, up to level

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 1o 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. It is
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
a cassette from the same stable,
and like the other Psion software
is also marketed by Sinclair.

The cassette contains two
games and on the A sideis 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.

The score board for the Frogs game.

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

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 four lives
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
five levels 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 for your
ZX81, you will probably 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
mare difficult: thera 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
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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 manocauver-
ing is sometimes necessary 10
get to 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. All the
cassettes featuredin this review
are marketed by Sinciair
Research and are avaiabile 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
penpheral 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
ot tned to cover all the devices

Adding on
Spectrum

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

currently 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, thesa have been covered in
some detail whereas RAM
packs are fairly standard and 50
have only been briefly touched
on. Also included in this section
are a number of quite specialised
add-ons ke sound units and a
digital tracer

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

realise the potential you hold in
vour hands. Over the next few
pages you will hopefully 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 1o be added
The imerface is built solidly but
is not completely closed off. The
connection 1o the read edge
connector 1S good, and can be
easily removed withoul 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 Spectrum inoper-
ative excepting the 2, W, S5, 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

mscent 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 1o use when moving the
stick and always fired when you
wanted it to

The joystick imerface 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 prograims for use with
their joysticks.

The cost of one joystick and
interface moduleis £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 10 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-B910 chip from
General Instruments. This
sound generator allows you 10
control sound, accessing
various sound effects by the use
of BASIC withinthe 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 gquite 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 inmo the MIC socket at the
back of the Spectrum to amplify
the output of the computer’'s
BEEP commands.

Vit H"‘ﬁﬁ
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The Spectrum Add.on from
Micro Power — connected in the
phaotograph to ampiify 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 1o 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,
B/BA 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 reguired, and a

The joystick board from
Intarcaptor Micro's offering
facilities for two Atari-style
foysticks

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

Imterceptor Micro’s offer any
users their help with converting
any software that you may
already own 5o 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 |
Micro'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

Urgu s
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The solid-looking Compeatition

posedly for left or right handed
players (Heaven forbid that soft-
ware games become 50 com
plex that you have to choose
between the type of laser you
blast the aliens withl)

The joystick comes complete
with 8 boxed interface which
easily plugs in and out of the rear
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. A1
the time of writing,
the Kemp )

The Analogue input device
complete with foystick from
Midwich Computer Company

gton joystick was compatible
with at least five games on the
market, including those from
Quicksiiva, 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 MK4 2 8BL

pro-foystick from Kempston
Micro Efectronics

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-
moved. The Midwich interface
hes honzontal 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
wobble syndrome” happening all
over agarn.

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

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

wlions were made. Removing the
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joysticks from the board in-
volved some fairly vigourous
manoeuvering 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
floppy, but they nevertheless
worked adequately. The firing
button, emphasised in brigh
red, operated whenever it was

n g W

=

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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SPECTRUM HARDWARE

Big Ears
— William Stuart
Systems

Originally designed for the
UK 101 and Superboard, the Big
Ears speach 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 equipment, 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 7EH.

Chatterbox
— William Stuart
Systems

Chatterbox uses a novel 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 itselfl is anice
solid box with a speaker unit
built into the front. The output
from the speaker is clear and set
at areasonable 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
from William Stuart
Systems.

hardware to be added on.

The speech output from the
unitis 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 10 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 1o
utihse the device within your
programs

The Chatterbox is priced at
E49 or £39 as a DIY kit. For fur
ther details contact William
Stuart Systems Ltd, 44 Bedford
Gardens, London WE 7EH

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

— Bi-Pak
Semiconductors

Originally designed for the
ZXB1, Bi-Pak have now releas-
ed an adaptor so that the
ZONX-81 can now be utihsed
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
is5 a manual control for the
volume, the sound produced be
ing clear and within a reasonable
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-
nél plus noise chip housed
within the unit. Thus, depending
on varous statements within a
program, the pitches and
volumes of three channels and
overall attack/decay envelope
can be manipulated. And what
that means i1s that you can get
quite realistic sound of explo
sions, helicopters, bells, atc

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

- !
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Complete with a very com
prehensive manual with tnied
and tested software examples,
the ZONX is priced at £32.75.
For more information contact Bi
Pak Semiconductors, The Malt-
ings, 63A 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’ (which is 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 ROMs and
just need 1o be allowed for in
your programming for inclusion
in a new program. These Word
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 5-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 Lid, 2 Station Close,
Lingwood, Norwich NR13 4AX
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The ZONX-81 speech
pack complate with
interface for use on
the ZX Spectrum from
Bi-Pak Semiconductors

T AL

The 5-Pack from DCP
Microdevelopments

The Digital Tracer unit from RD
Laboratorias

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
gcreen. 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 10
use. As you draw using the
tracer, a crosshair target comes
up on the screen, and by skillful
manipulation, very accurate
drawing can be accomphshed.
However, when you start trying
to fill in areas of the screen, or
adding fine detail to your draw
ing. 1t does get a bit awkward.
Since the software is written in
BASIC, rather than machine
code, it would seem tair to lay
the blame for any of the tracer’s
shortcomings at the software’s
door

Other programs on the
casselle include a co-ordinates
program which can be used 10
move an origin and x and v co
ordinates around the screen.
Another program allows you to
draw at a fast speed with the
tracer, with the computer plot
ling the points at a slower rate.
And the last program is used to
define user characters, butisnot
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.

I




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

graded to 4BK using a RAM
board which is fitted inside the
Spectrum. Installation 15 easily
done and requires no soldenng,
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 4BK machine

Perhaps a better way of
upgrading can be done as in the
method employed in the second
issue of the Spectrum. Hera 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
ICs as shown in the accompany
ing documentation. Once fitted,
the Spectrum can be put back
together again and you have a
4 8BK machine

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

The 32K RAM board for the
first issue £X 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 Interspecis

a BUS connector which has all
the necessary data, power and
decoded address lines to add
maore 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 apph
cations from DCP Micro
developments Lid, 2 Station
Close, Lingwood, Norwich
NR13 4AX

The ali-purpose
Intaerspec
interface from
DcP
Microdevelop-
menis

The 12 ICs which make the
second issue 16K Spectrum up
to @ 48K device from JRS
Software

ZX SPec triury

The RAM board which
transforms the first issue 16K
Spectrum to a 48K machine
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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 iNnto a very
smart looking system

Lonstructed durable
ABS workstation
would certainly stand up to a fair
amount of punishment. The
Spectrum fits into the slot built
into the front of the unit andthe
trailing wires (to the TV, PSU,
printer, etc! are 1o be slotted
| through small holes cut into the
plastic frame. This operation 1S
ac difficult than it
may at first seem, especially as
you are required to do some
quite tncky solderning to attach
the spegaker connections 1o the
Spectrum. (The speaker is
| available as an extra for £3.50.)

from
plastic, the

d

y more

Two switches can be
attached to the unit (although
only one switch s shown in the
review sample an onfoff
switch for the Spectrum and a
LOAD/SAVE switch catering for
the bizarre switching leads
situation on the Sr_lL';t'L.'f'H
These are both counted as ex
tras and are priced at £3.00
each, but are extreamery
necessary for best operation. An
alloy base 15 also available tor
the unit, at the additional price of
£3.50, which comes complete
with rubber feet for grip

The PSU is hidden inside the
main body of the umit above
which sits the TV of manitor
The plinth is raised slnqml:.r 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 1o over
come this problem). A matching
stackable unit for the ZX Micro
drives will soon also be available
to match this unit

v
'|'l,II

AR

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
Fl_.‘rlung Products, Unit F, South
Coast Road Industrial Estate
Peacehaven, East Sussex BNS
BNA

Spectrum custom
case
— Computex Cases

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

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

Full fo bursting!
The Spectrum
custom case from
Computex Cases

has been designed to allow for
all that yvou 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 connacted up
under the foam for good connec
Lon

Should you have the oppor
tunity to power up your Spec
trum *_-,'.,-5'[1-"-”1 Yo can '!-'\.Irl1[_:l|"q-'
unhinge the hd of the custom
case and begin work. The top of
the hd 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 ~
USERS'
CLUB

Make the most of your Spectrum or ZX81 by
joining the country’s strongest and most
enthusiastic users’ club-tha National ZX Users'
Club.

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 walue-packed club magazine
INTERFACE.

Inside INTERFACE as well as at least six programs for your
ZXB1 or Spectrum, you'll find letters from meambers as they
share tips and ideas, and sound off on a variety of subjects
[such as you-know-who's appalling dalivery times record), &
list of local ZX clubs, and special offers from software houses
and book publishers-special offers just for members

W you're having problems with your computer, we have
experts on tap to try and halp you. if you want to start & local
usars’ club, we'll giva you publicity, and let you buy books at a
special discount for your club mambers

i you're not a club membaer, you're missing out on making the
maoast of your micro (and try saying that ten times quickly!)
Come on in and join us, the water's fine. t'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 Z2X Usars’ Club is a resource
just waiting to be tapped. Come on and start tapping.

MNational ZX Users' Club,
Dept. ZC -

44-46 Earls Count Road,
London, WB BEJ

0K, Tim, yvou've convinced me ki

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

{ ) Just send me a sample of INTERFACE. | enclose £1.00

lhave | ) a ZXB1 { )} @8 Spectrum

Name ..

Address

Post 1o
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— e
p——————
T
_—
e
B ——
—

..'l.*il .,rn-]l:.|"-|-| k of HF-.

2586 & 192 (] L

Hi res display lile ingdeper

§ '

Very last and poweriu gre

SLOW

I Sinclawr basig

all éxlandad 1o N res

oy y

Siviish case his neatly bet

Suw

ar maor

wdent of old display hile

ipMics commands as exlensions

FAST CLS COPY PRINT PLOT

114 PLOT modes including

Points and various line types

Textured triangle fill i
Absolute and relatlive co-ordinates

Line drawing to points off screen

Mixed text and graphics including PRINT at graphics

Cursor.

User defined graphics for space invaders elc

Screen COPY to printer

Extensive manual excellent

full guarantiae

TFL (77X B1)

Arcade games avalatie soon!

Motting Dale Technology Centre (Lid)

189 Freston Road *

London W10 6TH (01-969 8942)

Please sand ma
+ £4 BD VAT plus 75p PAP

| encliose Cheque/P Q. for

boardis) « £32 00 each

Or | wish to pay by Access/barclay Card/Visa

Card Number

Name and Address (PRINT)

MName

Addrass

Credit card nolder's signaiure
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SOFTWARE

Pragons Lair

and Joust

MONSTERS IN HELL

I 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 | 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 & 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 & part of her, the rest of her just kept on coming®
But | was faster, she wouldn't get to me... just then
Sid the Spider appeared causing me to swerve and losc
my aim. And what's this!?? Scorpl the Scorplon dive
bombing me with her indestructable fleas which leave
more of those blasted mushrocms to spoil my aim!

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

COSMIC SWARM

OK, | accept that I'm to blame. | 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 [ fire, they break open
revealling strange alicn 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 lo
appear. Any ZX Spectrum.

ALL GAMES £5 95

BOFTWARE

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 £X Spectrum! In this amazing new arcade
game you ride an ostrich and Joust with the Dark
Lords on their buzzards in a fantasy land where
anything can happen - and it usually does. You
control vour mounts ulnﬂ*fi.ap and direction of
flight in this fast and furious game of wits.

Any £X Iq|11'n|."l‘t’|.1"!‘| -

Available 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 1. for he was there all right waiting for me,
and that imp which followed me everywhere with
no other SCCMINE pUrposc than to steal my cOompass
without which | 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 Sofmon
Disassembler, our Sofsem Assembler and our unigque
Sofkits 1 & 2 utility and graphics kits. You'll be
amazed, they are inovative and easily the best available!

329 CROXTED ROAD LONDON
SE 29
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ZX81 CAME

Sheepdoy
trial

Round up your sheep with this
program for your 16K ZX81 from
Guy Morgan of Mid-Glamorgan.

;WJ."___

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 veary time

consuming as they keep

- «"%

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, S0 that it
will move directly away from the
dog. However, if you move 100
close tothe :~.h95};'l_ vou may find
that the sheep will panic and are
hable to move in an unpredic

table cirection

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 moves have
been completed. At any stage of

the game
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 pravious
positions of the characters are
blanked by POKEing with zero
The POKE numbers are calcu

neither the dog or

36
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ZX81 GAME

log or
p the

‘OKEd
Wious
s are

Iero.
calcu-

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-

i

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 15 also

REF xS H

EEPDOG TRIRL =% #%
REM ###RULES+4%3*
__}G PRINT AT 0.1Q; "SHEEPCOG TRI
.—II_

2@ PRINT RT 2.Q."YOU HAY CHOOS
E HDW MANY SHEEP TO"; "ROLUND UP.
NO MORE THAMN &. IF","YOU GET TOC

CLOSE TO B SHEEP IT " "WILL FAM
IC AND IF wOU ARE TOO" ,"FAR AWARY
SHEEFP WILL WAMDER AT " .,."RRANDOM.

25 FRINT HGUE COG WITH THE CuU
RS50R KEYS." ., "TO USE A TURN _WITHG
JT MOUING™ ,"THE DOG PRESS ANY OT
HER KEY .

S0 PRINT AT 12.,@; “"PRESS ANY KE

TO PLAY ."

4@ IF INKEY S="" THEM GcGOTO 40

S8 CLS

@ GOTO S00

102 REM ##%CONV. TO CO=-0RDS%2%2%

118 LET wS=INT (Z-23)+1

120 LET XE=17T-(wS-1) %33)

13@ RETURN

14@ REM +##+0D0G CO-0ORDS %% %

1i5@ LET YD=INT I0.,33) 31

168 LET xD:tD—E?Dﬁlﬂ*BJJ

170 RETURM

180 REM £ #sRANDOM MOUE s+ =%

190 LET XS=XS+1=INMT (RMD#3)

200 LET YESE=YS4+1-INT I(RND#3)

219 GOTO S8S&S

=228 REM #+##CONUV. TO POKE NO. #%+%

230 LET UE=XS+32z(¥5-1)

240 RETURM

200 REM *#+##NO. OF SHEEPxxx

S1@ PRINT "HOW MANY SHEEFP DO YO
U UANT " ,."TO ROUND UP2"

315 INPUT NS
qz%a IF NS:@ AND NS<7 THEN GOTO

328 PRINT ,."SORRY, MORE THAN @

AMND LESS" . "THAN 7

332 GOTO Z=AS

240 PRINT . ,HNS;" IS 0ORAY."

245 FOR N=1 TO 108

S48 NEXT N

oo CLS

355 REH ##INITIALIZEx=*>+*

268 DIM S {NS)

21 REHM *%#*PENz=x=

420 PRINT AT 9.,13;° l- —

430 PRINT AT 1@,13,

44@ PRIMNT AT 1_..‘.'.3,."

4580 PRINT AT 12,13;°

460 REM +#%2*FEMNCEa#*=%

470 FOR N=O0 TO 31
48@ PRINT AT @.N; 'S AT 21.N;".

490 NEXT W

S92 FOR N=©® TO 21
”519 PRINT AT N,®;".",AT N,31.".

530 NMEXT M

S30 REM *#*GEMNERRTE SHEEP x*#
qggg LET W=FEEK 186396 +2S&*PEEK 1
- L

S48 FOR H=1 TO NS

258 LET UWS=INT (RNDa*724)

Egg IF PEEK (LI+WS) :>@& THEN GOTOC

570 PDKE W+WS .20

S6@ LET S (Nl =UWS

=3=1) MEKT Pk

&S00 REM +++FPLACE LDOG#x=+=x

510 LET UWD=INT (RND=x724)

820 IF PEEX :(UD+W) <20 THEN GOTLC

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

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, SINS).

The timear, which is initialised

510D
550 POKE uWuD+W.8
540 LET D=uWD
TO0 REM ##*#*STAHRT %=
+B7 LET S5=8
’BS POKE 168436 . 255
TS POKE 184327 ,2585
T1@ FOR N=1 TO 3
715 LET DA=D
T2 IF IMKEEY $="" THEN GOTCO 726
730 IF INKEYS$="8" THEMN LET D=D+
‘?4@ IF INKEY $S="8" THEMN LET D=D-
758 IF INKEYS="6 THEN LET D=D+
fEG IF INKEY $="7 THEN LET D=D-
;; IF FPEEK (W+LDd <c2@ THEN LET LC
=1.."‘
TEG® POKE W+D1.0
TS99 POKE W+D .5
SO0 NEXT N
210 REM #+##*#MOUVE SHEEFRPx+=%
815 GOSUE 140
E28 FOR N=1 TO NS
830 LET Z=INT (S (M)}
235 GO3SUB 100
84Q@ IF ABS (XS-x0) >3 OR ABS (YS
=¥D) »3 THEN GOTO 18@
E42 IF ABS (XS5 -X[D) <2 RAND ARABS (¥
S=YD) <2 THEN GOTO 13&
245 IF X5 :XD THEN LET xX&5=X5+1
8528 IF XS ¢XD THEN LET XS8=X5-1
855 IF ¥5:D THEN LET ¥YS5=Y5+1
860 IF YwS<YD THEN LET ¥Y&=YS-1l
S65 GOSUE 220
870 IF PEERKR (W+WS) <>»@d THEN GOTO
200
875 POKE L+S(N) .2
S50 POKE W+WS ,2@
EE LET S (N)=LS
20 NEXT N
19 REM #+xALL IM PEM7#x:%
15 LET FP=0
20 FOR MN=345 TO 347
25 IF FEEK (W+M) =28 THEM LET F
=F+1
3@ IF FPEEK (LU+N+33 =20 THEN LE
T P=P+1
385 IF P=NS THEN GOTO 1030
d@ NEXT N
43 GOSUE 2010
d5 GOTO 718
1202 REHM ##+END OF GAME+*=*
19210 GOSUE 2010
122 GOTODO 1040
1025 REM #%+#00G IM GATET+x%
1238 IF PEEK (L+3213)=8 THEN GOTUC
gaa
-

i
]
0
o
(m)

Ti@
42 LET TH=INT
4S5 LET TS=INT

el sl
00REAO-BLUGEH S900LA0000WYLINY 1 TDWOWIDW

POEQL+E-IMM

PRINT "S",
b et o T

= e

S-FEEK 1645

“SHEEPDOME"
GOTOD 1

W P o =g

'1983
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SinclairZX Spect

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

ZX Spectrum

graphics...
From only

£125!

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

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

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

Professional power-
personal computer price!

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

You have accesstoarange of 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
to 48K of RAM) or amassive 4BK of RAM

Yet the price of the Spectrum 16K
isanamazing £125! Even the popular
4BK version costs only £175!

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

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassetle 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 beginnar or a competent
programmer, you'll find them both ofim-
mense help. Depending on your computer
expernence, you ll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing

There's no need to stop there, The
ZX Printer-available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board

Key features of the
Sinclair ZX Spectrum

® Full colour -8 colours each for
foreground, background and border;
plus flashing and brightness-intens
control

| ® Sound - BEEP command with vari
pitch and duration

® Massive RAM=16K or 48K,

® Full-size moving-key keyboard - all
keys at normal typewriter pitch, with 8¢
repeat facility on each key

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

|
@ ASCI| character set —with upper-and
lower-case characters

® Teletext-compatible —user software §
can generate 40 characters perline
orather settings.

® High speed LOAD & SAVE-16Kin 1
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
i report codes.




ZX Spectrum software on

m ssettes —available now
" The Spectrum software library is
border Browing every day Suhjems-nclydu
ntensity %.educatlurj.arumusmesn-
sehold management. Flight
mulation...Chess. . Planetoids

variable §Mistory. .. Inventions.. VU-CALC.. VU-3D

i..ClubRecord Controller. . there is

something for everyone And they all

make full use of the Spectrum’s colour,
d-all Sound, and graphics capabilities. You'll
h,with Freceive a detailed catalogue with your

Spectrum

ich ZXExpansion Module
ue high- This module incorporates the three
functions of Microdrive controller, local

er-and Bareanetwork, and RS232 interface
iConnect it to your Spectrum and you can
fcontrol up to eight Microdnves
tware communicate with other computers, and
iline drive a wide range of printers
The potential is enormous, and the
Lin100 §module will be available in the early part
UFy& Pof1983foraround £30
irate
Sirrl=i
L =sinci=mir

ind Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.

_*ll Tel: 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
3Eree0NINOML IR DRI Bbeharac
ters per second, with 32 characters
perline and 9 lines pervertical 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
full instructions. 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
byles using a single interchangeable
Hmrage medium
secd i, WARNIRPLPBAACLELETRTE o1
3.5seconds. And you'll be able to connect
up to B Microdrives to your Spectrum via
the ZX Expansion Module

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

—— —— -

— |

J

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,

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

| Qty tem Code itemPrice Total [
£ E
| Sinclair ZX Spectrum - 16K RAM version 100 12500 !
| Sinclair ZX Spectrum -48K RAM version 101 175.00 1
i Sinclair ZX Printer 27 50.95 |
Printer paper (pack of Srolls) 16 11.95
! Postage and packing: orders under £100 28 295 |
! orders over £100 29 4.95 |
Total £
I Please tick if you require a VAT receipt |
] *l enclose a cheque/postal order payable to Sinclair Research Ltd for £ |
J *Please charge to my Access/Barclaycard/Trustcard account no |
*Please delete/complete

| asapplicable |
| |Signature |
i PLEASE PRINT

I Name: Mr/Mrs/Miss ’
.i Address |
| |
I |
| ZXAC 904 I
I__FREEPOST— no stamp needed. Prices apply toUKonly. Export prices on applic nﬂun._J|
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Machine /) [\ 0
code
tutor

This program is aimed at those
who, hke myself, get tired of
writing out strings of 1s and Os
in order to work out the affect
of certain machine code in
structions. The program is
menu driven and covers 25 in
structions. Thase ara:

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

ADCAX CPL RRCA
ADD A X DAA SLAA
SBC AX RLA SRAA
AUB A, X RRA SRLA
AND X RLCA NEG
OR X RRCA RLD
XOR X RLA RRD
DEC A RR A

INC A RLC A

Inputs can be made in binary,
decimal and Hex: outputs are
axpressed 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 1o be "executed

Using it

Once yvou have the machine
code tuter (MCT) program up
and running, the menu is
printed on the screen. Then,
enter the lettér corresponding
to the instruction you would
like to see. When the next pro
mpt, A=, appears, enter any
number between O and 2556
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 16614 1EQ00Q LD E.OO0 Numbear to be converted is
manual for a list of the legal Hex 0608 LD B,O8 POKEd into 16515
numbers). Binary numbers may CB13 LOOP AL E Rotate number to left

be any combination of 1s and 3804 JRC+4 f left most bit is ‘1 |
Os; it should be noted that only JE1C LD A, “0" ELSE

the first eight digits of these will 1802 JR +2

be used by the program, ie BO1 3E1D LD A, 1"

will equate to Q0000001 and D7 RST 10 PRINT CHR$ held in a register |
BOOOOOO00D1 will equate to 10F3 DJNZ LOOP |
00000000 c9 RET i
gra:nhir::gssf ﬁliiiggfn e The mucmnl_e code Nsting for decimal to binary N 1
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Sign.

5
7 o 165632 2A1040 LD HL, (VARS)
Not used.
3EA7 LD A, 71d (71 = Bl
AT o RS EDB1 CPIR Look for BS
N - 't;“'" g EO RET PO if not found
c e 7E LD A, (HL) get length of string
wils FEOB CPO8
To get the program running, 3802 JRC + 2 _
simply enter and RUN the 3EO8 LD A,08 IFLENBS > 8, ignore B$(9 TO)
loader program. Then, delete 47 LD B.A
ines 10-130 (high numbers &5F LDE, A
first) and enter line 10 of MCT. 23 INC HL
In line 10 is not listed in Com 23 INC HL Move to start of string
mand mode, try the following: ES PUSH HL Save it
7E LOOP LD A, (HL)
LIST 10 DE1C SUB 28d Strip ZX “0" (try PRINT BS§
POKE 1641910 77 LD (HL)LA after binary input)
23 INC HL
and then CONTINUE. 10F9 DJNZ LOOP From 1st eight (or less) CHR#$
The variables used in the E1l POP HL Get start of string
programs are: 43 LD B.E 1st eight CHR% of B% are now
05 DEC B CHR$ O or CHR$ 1
AS — Input land decimal 7E LD A,(HL)
output) string. 17 LOOP 2 RLA Move these ‘bits’ into
BS Is equal 1o A% (2 TO) if 23 INC HL a register
A$ is binary 86 ADD A, (HL)
C# — Hex codes of machine 10FB DJNZ LOOP 2
code instructions. 4F LD C.A B= 0)
E$ Hex codes of second co RET

byte of two byte
INStruchions.

1% Mnemonic for C$
and/or ES.

Qs Hex output string.

2% =« TRS of the last output

A VAL AS

DF — Start of the display file.

L Menu number (code
AS 37) of the current
INStruchon.

W — Pointer (to find 15 in
the display file).

Here is a list of addresses which
can be PEEKed

PEEK 16507 — (HL)
PEEK 16508 — Flags
register.

PEEK 165679 — First byte of

a machine code

instruction.
Second byte

of a machine

code instruction

(or second

operand —

X, (HL)).

PEEK 16578

Accumulator.
VAL AS

(decimal to

binary).

Here is a list of the entry points

to the various routings:

PEEK 16580

PEEK 16515

The machine code listing for binary to decimal.

16570 217C40 LD HL,165 08
4E LD C.{HL) Get flags from last result
c5 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 = 16580
F5 PUSH AF
C1 POP BC
23 INC HL
71 LD (HL).C Save flags for next time
48 LDC.B
0600 LD B.0O
c9o RET

The machine code listing for instruction.

16589 210840 LD HL,16600 Start of B$ in lpader program
7E LOOP LD A,(HL) Get character
FEFF CP FF If "COPY"
Cs RETZ then return
D7 RST10 glse PRINT CHR$
23 INC HL
18FB JR LOOP

16600 INSTRUCTIONS ARE ........c0nvene

The machine code listing for print

USR 16514 Decimal to

binary Lines 190-200 Binary input, | 1 REM 317 CHR$,PEEK 16830 = CODE OF LAST CHR$
USR 16532 Binary to Lines 300-430 Print menu 10 LET X= 16514

decimal. input choice. | 20 LET A$= " 1E00 0608 CB13 3804 3EIC 1802 3E1D
USR 16570 — Carry out Lines 380-400 Get D7 10F3 C9 2A1040 3E47 EDB1 EO7E FEOB 3802

instruction. mnemonic. 3E08 475F 2323 E5 7EDB1C 77 23 10F9 E1 43 05
USR 16589 Print menu.

Lines 480-660 Input
operands and | 30

7E 17 23 86 10FB 4F C9"

And finally, here is a break- LET A$= AS + "217C40 4E C5 F1 2B 3EQ0O 00

down of the MCT program

print them. 00FS C1 23 71 48 0600 C9 21D8 40 7E FEFF C8 D7
Lines 100-290 Input Carry out 23 18F8"
subroutine. instructions 33 PREMLEN AS=172
Lines 110-150 Idiot proofing. and printsthe | 40 FORF= 1 to LEN A$-1 STEP 2 "
Line 170 Hex input. result. 50 POKE X, 16 » CODE A$(F) + CODE A$(F+1) — 476

T e T e e e S e P e ———
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TR EEY, (L CHINE 000 SR e

120 IF AS= "5" THEN LET AS$ = 2§

130 IFAS < "A" AND A% (LEN AS) < "A" THEN GOTO
100 + 120 = (VAL A% <= 2586

140 IFAS (1) <> "H" AND A%{1) < > "B" THEN GOTO
100

1580 IFLEN A3 < 30ORAS%$ (1+(LENAS > 2)) = "F" OR
AS (LEN AS) > "F" THEN GOTO 100

160 IF AS « "H” THEN GOTO 190

170 LET A= 16 % CODE AS (2) + CODE A5 (3) - 476

180 GOTO 230

190 LETBS= A% (2 TO)

200 LET A= USR 16532

210 GO TO 230

220 LET A= VAL AS

230 LET AS$= STRSA

240 LET Q5 = CHRS$ (INTIA/16) + 28) + CHRS (A 16 =
INT (A/16)+28) + "[H]"

250 LET AS$= "00" (TO{A < 10) + (A < 100)) + A%

260 POKE 16515, A

270 RAND USR 16514

280 PRINT "=": AS%: " Q%

290 RETURN

300 LET DF= PEEK 16396 + 2506 » PEEK 16337

310 LET ES$ 171IFOQO7 OF 27 2F 3F 44 6F 67"

320 RAND USR 16589

325 PRINT,, ' ENTER A

330 INPUT AS

340 IFAS <« "A”" OR AS > "Y" THEN GOTO 330

350 LET L= CODE A% 37

360 LETW= 1 + | 13 » (A5 > "M")

370 LETDF=DF + 3 + 33 « W + 10 % (A% > "M")

380 FORF 1 TO LEN IS

390 LET 15 = CHRS PEEK (DF + F 11

400 NEXT F

410 LETW=L # 2 i

420 IFAS > "0" THEN LET E$ = E$ (W IDTOW

29)
430 CLS
440 PRINTIS: " . X" (TO2 » (A% < "E")): © " CS (W
= TOW &« 1);E$(TO2 » (A% > "0")); " [H]
It can take the genius of Pythagorus, and the patience of Job, to 450 POKE 16578, 16 » CODE C3(W) + CODEC% (W 4
succeed with machine code. 1) 476
460 POKE 16580, 116 » CODEE$ + CODE ES (2] 476)
# [A§ > "0%)

470 PRINT AT 15, O; "TO USE LAST RESULT ENTER S " ,"
START BINARY WITH B/HEX WITH H”
480 PRINT AT 4, 2: "A ="

. X 4 490 GOSUB 100
?g ::Exh i 500 POKE 16578, A
80 LET BS= "INSTRUCTIONS ARE: % % AJADC A.X 510 IFL > 7 THEN GOTO 550
N)JRLCA % B) ADD A.X OJRRCA » C) SBC 520 PRINT * X
AX PRL A xDSUB AX QRR AxeE 530 GOSUB 100
AND X RIRLC A% FIOR X S) 540 POKE 16580, A
RAC A« G XOR X TISLA A H) DEC 550 IFL < 24 THEN GOTO 5390
A U) SRA Ax )INC A V) S60 PRINT " (HL)="
SARL A s J) CPL W) NEG » K) DAA 570 GOSUB 100
X) RLD # L) RLA Y) RRD & M) 580 POKE 16507, A
RRA COPY" 590 LET A= USR 16570
88 REM LEN BS = 231 600 PRINT AT 7, 0; “[JA
90 FORF= 1TOLEN BS 610 GOSUB 230
100 POKE X, CODE B$ (F) 620 LET Z$= AS
110 IFB$ (Fl= “ » " THEN POKE X, 118 630 IFL 24 THEN GOTO 665
120 LET X=X + 1 640 LET A= PEEK 16507
130 NEXTF 650 PRINT " (HL)
660 GOSUB 230
Machine code loader program 665 PRINT,, "FLAGS 5Z - H - PNC”
670 PRINT :
675 POKE 168515, PEEK 16508
00 REM DO NOT CHANGE PRINT STATEMENTS 680 RAND USR 16514
280/480/520/560 685 IF PEEK 16508 > = 128 THEN PRINT " (A="; VAL
10 DIM 15(5) 25 — 256; ")'
20 LETZ$="0" 690 PRINT AT 19, O; “ANY KEY TO CONTINUE”, “£ TO
30 LETC$= "CEC6 DE D6 E6 F6 EE 3D 3C 2F 27 17 IF STOP”
07 OF CB CB CB CB CB CB CB ED ED ED" 695 IF INKEY$ = "~ THEN GOTO 695
35 POKE 16508, 0 700 CLS
40 GO TO 300 705 GOTO 300
100 INPUT A%
110 IF AS < "0 THEN GOTO 100 Machine code tutor (MCT) program.

P L T o T T T R e e e L e —
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48K SPECTRUM
Super

Ch Yo

I ".l:|. CONTRNER DTS S
ard 3 n rrazet With different solubdns sesny
Jame Super Spy wall keep you entetained o

we' routme.  E6.50

s Ll T -
(P L 0

wmesheg ] Figll

-iﬁi SPECTRUM

Everest Ascent

Stake your claim o the Tog of the Workd in this ariDoina vertical achse e

1 weuCh yOu 20m 10 CONGUEr the 29, 14 17 summit of the world's highest

-

sirucgie from Dase camp o b
TiaMN aNd Nalure Ca3N o 4 Yol Sundive intense Codd as vyl
L it for avalanches thin ice and. of courte abom
Cope with wayward Sherpas and cnoss boltomiess crevasses but
rermemiber [0 walch your Oxygen supDivl A game of sk

i danng for those with a head for heghts! £6.50.

48K SPECTRUM
Transylvanian Tower
A spine-chillng adventune with spectacular 3-D graphics “ﬂ""‘

Can you nd the word of Count Diacula before he

IS yO the dark world of the

} T
acl? Horto
ficrad St OfF the moves, But weve also

3 L nf FFape (e i ¥
an yOU CiSCOVEr [N iy Sieny Of

fLTet And SSCaDe Wath it treasures )

EMMET via INS GuNGgeons and Work yOur wary U

LAl ¥ L YRS

.:'.- rr oy 105 g J
ol

MV YOUI Specirum a bite of the achion now
ACILCes TUll save Moutine for Lke dunifig the

POLrs| iﬁsn
Now available from selected brane e of

W H. Smith & Son Lid

16K SPECTRUM

Ship of the Line

Ay Arkoerit ol Maracerment Garme

Commimiand a |7ih Centuny sailng siip  winacion
WO T LIDONES, Mo an armrnursd

e £ YO Wy L A fingity
o ) s First 5ea Witk
Erw cayripms 0 eNGa0e en LT
femomr 3 FArTiers s ¥ e
wher vou thirnk vy ve dione wesll rusF f:.lL' | # Por
for prarmotion) With full colour ship qragh At

ound . E4.95

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

Ship of the Line

YHK v ATLi ENg Ol DOANTHING Darmies, 10Dy

e money to take inieligence feats and fo Bobe vour way up the
14 1 Ty "

awlrmralny lacicker! Ti Jreathy exter v of The

Pakine the thioes ity & Cnainnor, 6 80

16K ZXB1
Bargain Bytes Cassette One

Deep Sea Adventure * Bank Account * Underground Adventur -

Deptheharge * Hangman * Loan Calcudator * Codetyeier *

16K ZX81

Bargain Bytes Cassette Two
Sock Market Game ® Sealann j Adventunie * Jackpor *OX0 * F
Moded * Ski Run * General Knowiedge Quiz * C

[D0 many programs [0 desnbe for only £5.00

jeal 4% a FXB | Stater Pack
48K SPECTRUM

Multi Function Cash Controller

It you want to make your machine work for you, this i an ideal
program

Cash Controlier has four Dasic funchons; it keeps your Bank Account 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 wiiuch you personally choose. Once you 've allocated
budget headings, any transactions you put through the Barik
Account will automancailly De (aken inNto ACCoUNt on your
¥

Using a Sinclair pnnter, hard copy statements can be
produced running from any date to any date; much

more versatike than your regular bank statement! This
program has been carefully crash-proofed to
prevent a minor ermor from scrambhng the existing
data, and comes with cléar an-screen
instructions pius full printed Notes o help you
on your way. Finally, it holds up to 200 bank
transactions and Nils up most of the
memaory of your 48K Spectrum. £10.00

Despatch within 48 Hours
Guaranteed.

All tapes despatched by
First Class Post.

!;_
R
L T f § & F 8 0 R ORI N N N B 0 B B RN B B OB B _ B B 0 § |

r
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SPECTRUM CAME | e

d

"

| Get On the road to Wembley
with this football simulation
. written by GL Maynard.

This program was written to whole program has been anter and their respective classes line 245 admits these 44 teams
provige as realistic a simulatnon ed into the computer by typing When the game has been 10 round three
ootball' s iggest RUN 8000. Lines 8000 to successtully LOUADed, the pro Lines 450 to 51
annual spectacle 9140 comprise the team input gram wil

]r'n_' 1 31: teams antenna the

e ¥ |
da PSS ble o

| stop to allow the user that the results of

routineg: the user is asked to IN to type RAND, followed by reflect the classes of th

competition are allotted classes PUT the team names, followed GOTO 50. This ensures thatthe The draws for each
; from one to six; one being for by the class of the team. It must same draws do not crop up madeinlings 266 to 300. Line
Division One. two for Division be noted that the First Division again and again i(whichtendsto 550 to 750 comprise the
wo, and so on: classes five and teams must be typed in first happen if RAND is incorporated routine which checks for
six are resarved for amateurs followed by the Division Two  into the program) replays, and then plays them
The 92 football league teams teams, and so on

Below is a st of the vanables
are compulsory 1of the compeat

Once all the teams have baan used In the program and a bnel
ton, but the amateur teams may type :I in |||:|'::-. ;‘:':i(if-i_‘.-{_f' to 5':-‘”_" Match DF the da? explanation of their function

can be deleted and the program  The rounds
SAVEd. For this, try typing in and played one by one. Lings a Loop variable
On the ball SAVE ""f.a. cup”’ LINE 40; this 150 10 ;;;1.;;: ensure that First a$ "-"["'f"'t r::r'1r'r'.-.--_':|-.':?
will allow the program to RUN and Second Division teams are (124, 14) — Team names
T he teams _‘-..|.]|-.P'-,,.. with their automat allv without obliterat excluded from the ..”'fw--. twWo af up to 4
classeas, can be typedinonce the

3 Arawwim s wiesr]
ire grawn, .!:.1| Wl el

4 characters
|Ii::1' the names of all the Teams rounos '._-"'_ht'r':-"‘II":F'[|'.|:_I:". wihine i Arr &y dimensioneéd
[ = e e N T e e o e e o o e e S e e R
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438 PRINT "Round *.r -

BEEF

(124) — Team classes, r — The round number. 435 BEEP .2.,4: BEEP _iS o1
one 1o six. s The number of teams 440 REHM sScoreés & sSCore printout
d Array; dimensioned in a round. rouvtine
{(124) — If d is equal to u —Loop variable. 456 FOR a2a=1 TO s5-1 STEP 2
zero then the team is out 1 —If the value of tis equal 455 BEEP .1.-1: BEEP .1,-3
or excluded; if dis equal to to zero then there are no 460 INPUT INK 7, PAPER 2; FLASH
one then the team is replays. 1; "ENTER forf next jesultl™; L INE
through or admittedtothe home —The possible magni- _
next round: and if d is tude of the home team’s 478 LET dif=<C{afali-Cc(a(as+il:
equal to two then the score as read from the 475 DATA -5, S.1,1.6,-4.,7.2,2.088
game must be replayed. DATA in line 475. L"?éﬁaedeaéﬁ 2;4.7,3 f’%ﬁ ;1:-’4 S,
B Array; dimensioned away —The possible magni- i'g . é édgéd‘ilgléi’i"ﬁ*E'S‘Eé"‘l;
1124) Selected ran- tude of the away team’'s R A rr R, D8, .-2.05
domly in the draw. Also score as read from the " 43@ RESTORE 475
allu:.rs the draw to be DATA Inline 475, 4S@ FOR uwu=1 TO 11: RERBD Jdifr.bhD
made. me . awa
f —~The away team score.  When the program is in use, the SHe 2 di Ff=diF THEN LET e=INT
dif The difference in player will have to wait for a few ‘RNﬂ*hDNEIJ LET f=INT (RND%a3way)
classes of the two teams seconds while the draw is made - Eﬁg EE 15_5'3
playing at the beginning of each round. 553 FEEE{I u Lays
dff —The difference in Then, asthe user presses Enter, S&868 TIF d'{EF y 4=
classes as read from the anew score willbe displayedon oo SR INTE :_;; {; ?E ! THEN RETURN
DATA inline 475. the screen. 333 ;" all:e,;’ ragle(a
62@ IF f»2 THEN LET diefa+l1l} =31
g'jg EIE $_=F THERN LET dietal) =2
M F.A. CUpP & 1 A =
%g EEH prELiHina?TEE 650 LET 1=0
= ve e FOR a=1 TO s5-1 STEP 2
ﬁﬂéatg‘g; éc;gIg';"ﬁTE%gﬁa e & 670 IF dfie(all=2 THEN LET 1=1+1
S0 POKE 23609.68: SORDER <¢: IN 888 NEXT 3 _ . 6o To sso
K 7: PAPER 2: BRIGHT @ 89S PRAUSE 158 ol Gl
152 REM exclude divs. 1-2 200 CLS
1@ CLE : FOR a=1 TO 124 k- hh‘hT Rep Laus ™
19@ LET d(a) =8 _.flf.\ PRIN Rep L rE= - 4 il
20@ IF c(a)=4 OR c(a)=5 OR c(al 712 BEEPR S,-2: BEE . 31
&

=6 THEN LET dial=1 Fd
2168 HNEXT a .%5,2.4
-

. 20 FOR a=1 TO s5-1 STEP 2
gég ﬁgﬁ ?i;nTga;E il 130 IF Jdiefx)) <22 THEW GO TO 381
y . & |l -
221 BORDER INT (RND#8): INK INT P, 1o ,(cia)1=2 THEN GO SUB 46
- : e o
222 BEEP .1.3: BEEP .2.2: BEEP “Lop 1r 4(e(3)) =2 THEN PRINT 33!
‘224 IF r=8 THEN PRINT FLASH 1; Sla+di),;f;’ AgLetadl, ™ Tie: B8
IHE, IWT (RHD *8) FRPCR E- RT 1?;@ EgSéEEEE; E?ETE.;}:I_E;TEF match
["The fina3l Jdram _is about to be e IR (AT o LT diaten
d made™ . GO TO 230 7B LET dieiali)=E: LET 4d1E13+1}
: - Y=
225 PRINT FLASH 1. INK INT (RND :
207 PRRER SUAT a3lelMEDANNY 782 IF 920 TNEN LET diHiiiia
25’“””“ ¢T;" is5 aboul tobe BMad E@@ IF f=¢ THEN LET dfef(a)) =2
-, 810 HNEXT a
;333 IF r=1 OR r=2 THEN LET =80 go@ IF t<(:a& THEN PAUSE 100
8490 GO TOD &SA
n 3?:}35 IF i»2 THEN LET s5=64-7(2%(r - 2342 EHLE_:EE 1S58
4 843 CL
24 IF r<¢>3 THEN GO TO 2656 ; =
aE‘E REM admit 15t & 2nd div. 1le ?sm BERP 3.1 BEER oRy=8s MRV
s
- 860 FOR a=-20 TO 3@: BEEP .02,a
ol 266 FOR a=1 TO = W R £
270 LET e (a)=INT (RND3124) +1 AT L oL R EnaER FRL NE
® sure 280 IF die(a))=0 THEN GO TO 279 S_Za8e_. LoNE i3%: «O TO 48
: : X = utine
;?i 325 EEET = EB%B DIM 2%(124,14): DIM cl124):
Lines 315 IF r=8_THEN PRINT “FINAL DR SDIRW gfti=4): ?é"léiizil
| the AU": GO TO 340 = .=
i for 328 PRINT “"Draw fOor round ",r - S@76@ CLS
. 330 REM printout of draw 2080 PRINT AT 0,0, TEAM ",a
Abisa 35@ FOR a=1 TO s-1 STEP 2 990G INPUT AT 2.8 "NO MORE THAN
briaf 390 PRINT INK INT (RND#8). PAPE 14 CHRRRCTERS™; LINE asia)
= R S:ags(e(al)) ;" v ",as(ectas+l)) Q1@ CLS
: 395 BEEP .@5.2.45 9110 PRINT AT O, ﬂb“EIvE CLASS 1-
488 NEXT a 6";AT 2.,8;"1-2 Iv.1"" ;"3 : [
410 PAUSE 989 L Qrrassieg A EIU.S"' s - DIV.4
mned 428 CLS messnmg - AMATEURT
imes 425 IF r=8 THEN PRINT "F.A. cup 2120 PRINT AT 16,7;a3%(a)
Is. FINAL : AT WEMBLEY" " ““: G0 7D 4 9138 INPUT ci(a)
ned 35 Q14@ NEXT &
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werealise thep

[16K: £29.90]
|32K: £49.95|

64K: £79.00

| inclusive of VAT

Itall adds up to an efficient,
modular computer system

The Memotech approach to microcomputing is to take
the well-proven and popular ZX81 as the heart of a modular
system. This small computer houses the powerful Z80A
processing unit and acts as the central processor module
through which the Memopaks operate.

Memotech has a reputation for professional quality,
producing units which are designed to fit perfectly, to look
well-balanced, and 1o work efficiently and reliably.

The modular approach gives ZX81 owners the freedom to

design the system they really need. Furthermore, the
intercompatibility of the modules ensures that later additions
will click straight in, to give you a system that grows with your
ambitions and abilities.

To ensure that your expectations are realised, care is taken

at every stage 1o design features into the system to anticipate
vour needs. For example:
1) Memories are cumulative e.g. 16K and 32K can be added

How it all fits together Jociisiietn o

Additional facilities allow hugh resolubon phating

to the Memopak 16K or even to the Sinclair 16K RAM pack’
2) The HRG firmware allows commonly used constructions
(such as scrolling, shading and labelling graphs), to be called
by a few simple commands. 3) The Centronics I/F converts |
ZX81 character codes into ASCII and extends the print line 1o}
the width of the printer, still using the LLIST, LPRINT and3
COPY commands. .

As one example, a system with 16K of memory and l
Memocalc is all that is required to perform the same |
sophisticated numerical projections as a computer at 10 tumes 1
the price. The problem may be as complicated as a cash flow
or production schedule, or as simple as household accounts or’
pocket money budgeting. If your bank manager wants to seed
cash flow, then a single print instruction to the Centronics LF
will give a printout which is more than acceptable.

The example system which is shown, on the other hand,
would sausfy the needs of someone who wanted to enter data

At Menc
otert

Pp———
MEMOPAK 16K .« 1hune o sernng
Jl 0 the Fodd 10 feal compiting, pack .
transforms the ZX81 from a tov 10 a powerful l
computer. Duta storage, eviended programmung I
i compden Weplavs become leaabic
For even greater capacity, memory packs can '
he added together (16+ 16K or 16+ 12K [ | zxm
The MEMOPAK 32K and the MEMOPAK
el oitfer lange memonies ot economical prices '- L -*- o
. -“*---P==
1
i
MEMOPAK Centronics I/F i!
The BASIC commands LPRINT, LLIST and it
COPY are wied to prent of any CENTRONICS M I
tvpe prnier. All ASCH characien ant peaéniied =
and tramdatos 1akes place sutomatcally within ‘ - - - e -
the pack. Reverse capitals give lower case 1T 5 5 7 1 - -




tial of your ZX81...

MEMOCALC The wreen duplay behave
5 3 ‘window on 2 large sheet of paper on
which 4 table of mumbers 1 tud oar. The
mumim e of the table 1 determuned by the
memary capacy. and wath MEMOPAK 84K
a table of ap to 7000 pambers with up 1o I
pows of 99 colamns can be specified. Each
locatson in the table can be erther 3 number
whuch 1% keved i or g formula which penerates
& number

£26.90 inc VAT

R i

e |
MEMOPAK HRG 11 pack breaks
down the comirant impowed by operating
the Z381 characier level and allows hugh
dehnition duplavi 1o be penerated. All 248 « 19
individhual pivehs can be controlled wang umple
comumands, and the built in sofrware enabies
the wser o work imleractively ot the dot, hine
character, block and page levels. Scrolling,
fhshing and anmmation are all here

£39.90 incVAT]|

-_ ..

MEMOTECH KEYBOARD

The Memotech plug-in Keyboard plus buffer
pack takes the effort out of data enry for L8
wiers. The Reviaatd b i bkt professonal
touch and i howed 0 an clegant alumanzam
cae. The umple plug-in sysiem means that yoo
are not obliged o open up vour ZXB1, use 3
wosdenag oo of mvahdate vour X%l

WAITERAY

£49.95 inc VAT

KEYBOARD BUFFER PAK

mes The Buffer Pak performs o “howsckeepmg ™
[ functson for the Kevboard, mierfacing directly
s Or with the port at the back of your ZXKI
5CC a ! ; . B : .
s UF via a light-touch keyboard, construct and label graphs, and
[ then copy the screen to an 80-column printer. Only 16K of
memory 15 shown here but with addinonal memory, more than
ind, ol : g
\ara 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
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James Walsh studies the
new software package
from Microl for your 2X

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
(it 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.

| 1/48K 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 yvou can expand upon these
if you have a 4BK 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 a8
yellow 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 ane 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 ———————— T T A e —
CIGITAL PUFFBRLLS

~E s r~UE
m =0 e
BOoWm
-1
e #2322 Qe
0 a

0 N
m WCwL doMO

Time

£ Ww~+nNC Mon3d
& nIS8

(o
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run them over 1if
numerical order,

Crossing Your oOwn
is very

the electiric

ital puffballs have )
from the bio-engineering
ry. You must destroy
quickly as you

cCana.

you hit
HND

short

FENCE .+«

S==:8=]:7=1: ==

Choose difficulty Level (1 to 9]
COUNTDOUN Sa3 GAME 1
bt
a 1
-+
=1
gt el 1
Lt
!
5
B e e ]

An sxplosive end to the gamea. Puffball,

Though the programs on the
cassette are not world beating,
in that you would not expect 10
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 encrmous
numbers,

Clock shows the time on the
screen. Boring on its own, but
could be integrated into another
program and serves well as a
demonstration.
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SOFTWARE REVIEW

This is5s a4 fandom pi1& Chart
8 2
1 ites T 21
2 item B =2
3 items B 3
4 item B 4
S itelm B S
E item 8 6
ra itewm & 7
= item B B
i+
_ This is a random bajqr chart
DR 2320909090900 ]
itlem oo 2
item 8 3
item 8 4
iten B S
ilena B S
item B8 7
item & B
r T T T L] T L] L 3 -
-5 1] 3

Two random charts from the Graph Drawing Routines program
e s e e e ———

Computer Terms Glossary holds
the explanations for a range of
the most-used computer terms.
It is easy to use and particularly
useful to the newcomer
Tapefile is a very simple
Database-type of pragram
which can be used to catalogue
any kind of cassette

Puffball is a simple but fairly ad
dictive game in which you have
o race against time to destroy
the nine 'digital puffballs’ in the
correct order

use in your own programs, and
with the built-in timing routine
you can compare their different
speeds

Binsearch is a good binary
search routine.

Text Editor allows you to
manipulate text on the screen
gither 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

[ This

o

| ?:E ; ;
o %;f WA

L.

A random graph from the Graph Drawing Routines program.

is a random graph

g

n

Ll
[ -
'-“—h._'
—
-—
—————
———
e pr—

i —

axis

Tank is again simple, but is far
from easy and is particularly ad
dictive.

Sorts is comprised of three dif
ferent types of sorting programs
which have been arranged for

around before the computer
turns it into a finished PRINT
statement

Workbox is a useful program to
aid the design of user defined
characters, which is likely 1o be

Workboy
This program assumes 1Thatlt dyou
zre familiar with the Concept

OF user-defined aArapnics I(see
chapier 14 OoFfF LThe manuall.
HOrkboX drawvs 8 9r:d which youw
Use 10 desi4an 4HJowud owWwn suymbOoOlLs .
A cursor - % - canh be mCcved
sround the 9¢fid. To blLack in a
square, press @ (WhicCh has the

¥ nrfd BLACK abovel. To whiten 2a
squUare, press 7. T move the
CUrsor, use I (upl), M4 (downl , J
(LefFt) , and K (rightlt}). To end
editltina, press SPRCE.

Bress any keu when Yyou are read.
10 StaArftla.asoe

HOUVE: I=up HM=down J=left K=right
EDIT: 7=white @=hLack SPRCE=end
r | - - - bt g - = r 4 = . -

e B¢ & & & & B¢ I & & & & &
OaTA =2490,16,32,81,138,244 ,10,17

Making ‘ZX' into a user-defined graphic, the Workbox way
e e . e e —— e e r——

useful for any program in which
you are going to use UDGs. This
program is ofteninvaluable 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 1o be useful and not on
ly within the confines of com
puter programming.

Memory 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
mamory used by the BASIC is
working OK

Addictive Addition is a program
to test your basic arthmetic
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 i1s
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
meassage. Not the most axciting
game, but the large vocabulary
makes up for it

Conclusion

Use And Leamn 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
gither 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
Burleigh Street, Cambridge CB1
1DG
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Push your Sinclair tothe limit

UTILITIES

A TooLKIT
n MHine poweriul new lunctions for
, -.\1'!,\" your ZXB1 (including re-numiber

ZX81/SPECTRUM

ARCADE GAMES

¥ =r  lines a0l Qosubl program mangs

B AN string finding and replacemant. £5.85 4
SPEC BUG

A 20 in 1 machinge cooe 1001 and disassambiles
fout wonar ZX Spectrum . £8.95

X BUG

A 30 in 1 maching code ool and disassemblar

tor your ZXB1. £E6.95

GAMES
& ONLY £5.95 for ZX81
and £6.95 for SPECTRUM
INCA CURSE aaventue &

n a jungle cleanng you Come across an
ancien! Inca temple. Your mission (o enter
collect the treasure and escape alive, Bul
beware' Includas a casselle save rouling

SHIP OF DOOM (aaventune

Improve your machine

code programs with this

new 48K Spectrum
Assembler

Just released by Artic, this new prolessional
Quality assembler is also available for 16K
ZXR1 and leatures

* Word-procassor-like text editor. « High
apead, versall e two-pass memonic
assembler with labeis and detailed aror
trapping. Will assemble to any address

+ Essential support facilities such as

Can you reach tha control room and free
yoursel!? Or will they gel you first? Includes
acasselie save rouling

ESPIONAGE ISLAND (aaventure o

loses control and you are lorced o land

hidden sacret?

You find yoursaif stranded on an inhabited
alien planat. Can you reach your ship and
escape’?

NEW LOW PRICE »
P hDvENTURE &

You are unavoidably drawn 10 an allan crulser

While on a reconnaisance MISSion your plane

Can you sundive and escape with the island s

PLANET OF DEATH iacveniue &) 16/4BK

mamoany-adil, register inapactmodily and
saarch for de-bugging. = Full oulput 10
X-printor, « Memony.status

s Prarneiy.. et o S5 EOES
ZX81& SPECTRUM

SPECTRUM

MICRO CHESS

The orly Cheas progiam fof & 168 o 48K Specirum

Alicws all legal moves, casiriing, #n-pasns

e DT POl i

e b0 play black/or white Sets
e N e

ZX FORTH

‘ ! (ZXB1)
the menacing allen ship
These exciting high
incarporate hi-resolutiongraphics and
ey SPEC FROG HEHOWDOWN
:r_,--"’f road avoiding the lethal cars,
cacti and wagons. Features include
arcade game with four Supplied on casset

—
"Ei_—’____r- Use your skill to lire through
”/.-’-’ £3.95
E\N SPEC INVADERS
sound 1o bning you the best in arcade
(16/48K)
then lorries. Go back to the
western music, £4.85
‘_9.4-""#- saparate groups of attackers

______,..--\'j\l ZX INVASION FORCE

the energy band to destroy
N SPEC GOBBLEMAN

Spead classic games

action at only £4.95 each (16/48K)

Hop across the dangerous
wild west for a gunfight battle amongst
,.-""""" NAMTIR HMDEfI.S_I?.EBN

W High speed, quick action
£3.85

combinas (he simplicity of basic with tha

Gobbleman also available for XA ad 388

THE LLTIMATE ADVENTURE FOR THE q\
SPECTRLUM | ZXE1 for only £9. 95

A -
GREAT ""}i -
CHESS

GAME FOR
YOUR ZX81

LA Dy

ZX CHESSI
Viery popularmaching code program, wilth Si
lor ZX81. £6.50
ZX CHESS |
lime, seven levels of Dlay, ANalySsis option and
addition a recommended move option. £0.85

£ZX 1K CHESS —

An incradible game

Yot et oanEng fathar
ras et yoru £ 00 000 in his wifl 0 order o Claim youur
wand el you musl soive baelve Cluss and gair

I access 10 @ bhank gccoun! i which (he money has
]

aciually been deposited Ba the lial o ciack ihe @ T Sl 4 a9 9 <97 Chrl FIUIV | | - &

pDurrie and Ha Dide i yours" PLus yOus Wi r i ¥y, SPEL‘_TF{LIM

tiekats 1o the city of the secrat KRR T ™. ault

" DICE CHESS
telephone numbe’ will De supDiied ¥0 vou have Ihe

ifi 1K fof ORIy E295 ———
Fey Yy

it Gt ust Ml mLch Cd win

" DON'T MISS
YOUR CHANCE TO WIN

SPECTRUM CHESS now only £9.45

A FORTUNE!
A N S . . e - .-
ALWAYS AHEAD WITH ZX81/SPECTRUM SOF TWARE _ 0 i e, v aa et Avense

Cheques A P e a A [ 3 03 Dealed e _ Pelr P I Pamsd Lunily
Please siate whether your ofoed o for ZXBY of Spectrum Send S AE (i e I B8 O VERA I
—

[ﬂ ARTIC COMPUTING LTD. !

: 7} 396 JAMES RECKITT AVENUE,
(O U U HULL N. HUMBERSIDE,

2X4
N N - - O . .. .-

wilh editor cassetite
user manuals and keyboard overlay. ZX Forth

speed of machine coge IO !' 14 g5

HESS 48K

OR SPECTRUM' seecraum |
I
1

)
t
)
:

lewails of play and an analysis oplion. Available

A now improved version, wilh a laster response

T T T Ty T T T YT YT T Iy Y Y Y YYY YT YY
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TR P TRUM DOMESTIC

1 -
e 1.‘.“ t:
- A ol

= __
| e
L ' C C \

. L ;'fﬁﬂﬂ 3 REM "TIME®
\qzz 26 rET boo
30 LET c=
- a =0
H Yoy'“ never be late_W|th g% Egiﬂgzé-r 11,32;e;":"idy€i™
this program by thirteen % er o5ea
year old Ben Rimmer of P Rl e Semk

1@ IF b=6 AND a=0 THEM LET c¢=c

Eye, Suffolk. +1: LET b=@

! 11@ IF C=1@ THEM LET d=d+1. LET
This program has been written the PAUSE instruction, as they Eﬁg IF d=6 AND Cc=0 THEN LET & =&
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 =13 THEN LET e&=1
will not operate on a ZXB1 or should be accurate to within 155 PRAUSE 46.5
ZXBO, even if you do remove one second an hour 162 GO TO B2

A TOTALLY NEW AND ORIGINAL GAME XB
TOP CONSOLE FORZXSPECTRUM/ZXB1
FROM SOFTWARE FARM DESKTOPC
FOR1EK ZXB1
- - =
Ay &
YOUR MISSION PriA
To penetrate the Witches Dafences, Enter o -
her Cavern and Destroy her wicked Heart Dpli:;nﬂ':l —
THE WITCHES DEFENCES
STALAGMITES AND STALACTITES
'-.'DL{Z;‘I.hGE.S t
VAMPIRE BATS 1
L;.ﬁ'u'E INS oty Descriplion Item Tolal
r 1 Price
THE NEARER
*1 or 2 Players T
*Written entirely in Machine Code  * Mystery Score positions to bomb
*Hall of Fame *5 Skill Livvals T el
DESTINED TO BECOME A CLASSIC! ¢0MPUTEH’-§C§-
2 Wychperry Road,
AND ONLY £5.95 Haywards Heath,
THE SOFTWARE FARM LY West Sussex RH16 1HJ
CRAIGO FARM, BOTANY BAY, TINTERN, GWENT F | Telephone: (0444) 451986
i
—
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SincCiair

SPECTRUM

ZXBI1 ATOM

LYNX ORIC-1
DRAGON SHARP
ATARI NEW BRAIN
‘m B B E A/B

MINIMUM 5/ZE COMPUTER REQUIRED ONLY

Wb,

S5P: STATUTORY SICK PAY
SPECTRUM, APPLE Il. CP/M

w If not, you need . . .
(1) THE MICROCOMPUTER USER'S BOOK OF SPECTRUM SOFTWARE (48K)

TAPE RECORDING by Hilderbay Ltd.
CONTENTS

(2) TEST AND ALIGNMENT CASSETTE: £4.90

(3) LOADING AID: £5.95

(4) TAPE RECORDER £22 + £2 postage
SPECIAL TAPE OFFER!
inment cassette + loadi  £11.90

HILDERBAY LTD
Prolessional Software Since 1979
B8/10 Parkway, Regents Park, London N'W1 7TAA
Tel: 01-485 1059 Telex: 22870

2 CASCADE |sornr casserre s
g SOFTWARE || oo o

B CASCADES HOUSE
B BARGAN'S LANE
LLANDOGO
. GWENT
S.WALES NP54PA

Do your programs load from tape
first time, every time?

L

r_.I.r ';
Y
i A

fa
[ A

a
-
[

(TAPE RECORDER ONLY)
PLEASE PHONE TO CHECK
AVAILABILITY

PAYROLL £25

STOCK CONTROL

C.P.A. (Critical Path Analysis)
£15.00

MORTGAGE »
| LOAN £8.00

OPTIMAKX 40
PAYROLL E25

BEAMSCAN £25

TIME LEDGER £15

STOCK CONTROL £25
CRITICAL PATH ANALYSIS £15
BUDGET £15

GOLD £6

GAMES
GOLD (16K Zx81 €6 £8

FINANCIAL PACK 1 €8

EVOLTUION -

¢ ‘ £4 55 + S0p pap
TEEMING JUNGLE & 1 Y t
KB £3.95 + S0p pap

Free MORTGAGE programme (specily computer) with orders of £22
of over posl marked belore 318t March
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SINCLAIR NEWS

Spec frum launch
n the Staotes

mex, ihe company that in cartndges, games or othenwvise
manutactures the TS1000 (Z2X81 in the States, it is thought that
o you and mel are soon 1o the TS2000 will also ncorporate a
unch the American eguivalent port which will accept 4K 2K
o the ZX Spectrum ROM l_.ir:fl':!l.]l"

Designated the TS2000, it is The price of the new machines
Dasscally ar ||[]r_;r.|r1|- of the British are 1o be ';r_lrrrr_-'..*.-ht-r-_- in the
machine, 2 with some of the region of $150 and $200 for the
bugs ironed The ROM 16K and 48K models respectively
n the TS2000 s The TS1000 has also heen

iz the one we have all reduced n pnce recently so tha

4

e 10 Know and love, but .'lu-l":\. 1 Nnow compares 1o the Hr'fl"_‘r'l

been adapted for a8 number of

price for the machine

zhanges to Sinclair BASIC. For Incidentally, reports are that the
ce, it 15 reputed that the TS1000 I'm. cormnerad over a
ommands, ATTMN, ACS and gquarter of the USA’s home
ASN have been removed, and ar ( :'.-"le"l'r market
AUTO line numbering, & The T

) is also 1o be

RENUMbering and line deletion launc f-“ | with the TS2040, a
function, and other editing new, larger printer which also
I+‘-.1" INes Naye bheen inserted 1o

utilises a tharmal prnnt
repdace tham mechanism
R

Uue @ popularity of plug

Shopping for
o Spectrum

With sales of the ZX Spectrumn Managing Directod We have
now approaching 200,000 sold nearly 200,000, mail order
Sinclair Research have decided 1 and retal. Spectrums in o last
name a number of new mne months, and by Easter

distnbutors f

ar thedr computer

Reports of WH Smi

- | e rEIO SEVEra OLSar Lu | IO N 3
levices a week have sponsored H ase 1 s procduct
Sinclar into nominating Boots hgures are n the regron of 50.(
Curry's Debenhams and thair Spactrums Deing manutactured
. Jahn ° :

subsichanes, and Vienzies as each month and 60 000 ZX

main distributon Smaller retailers This 15 matched by sales figures
such as John Lews. House Of for the £ZX81 bewng around 30 000
i . o = o i 1y nar marth i th k thic T F
For all of yvou who have trouble 12 hours of hands-on Fraser, Rank Zerox 'rl"' ; B e the UK ol s
Ly i © Mo 1k s Py i g pepacted 10 e over tha
coping with the complexities af programming The lecturer. Harry o' & uppled with spect by y BX[ | ) TS Wil i

€0 : Pricrm M A 1t T I CHTUNC i ns
the Sinclair BASIC manual, there Siddall, has been teaching for 20 Prism Micro Products, Sinclair's J Sedderhnchs

AT tribitare Divarall we balhavun we -
has been sel up mming  years, several of which have been OV CrstTauioy Jverall, we Deseve we car
. . r his move has o 3R nairnlair 3 Bl volume share of

waskand 0 the i tha nvalved in computing dogrie
Severn Valley Emphasis for the cours 5 ! 383's mu .

The com puter courses are held placed on learming through SDec Ol . o e 5 Jige

» oy o il i B iarles
&l the u..lll:‘-....'lrl ugh House enjoyment, and one look at the I_':'”\n”hllr market. Sawd Nigel eark
| el seanrehs

Howel and can accommaocdate a hotel's facilities will certain v echo Searle, Sinclair Research's

- a ) . T " _— - 3 . e
maomum of 20 people. The the enjoyment theme. The cost of P —
sessions are based on the ZXB1 the course is £55.00, which
and assume No previous ncludes all Tood, accommodation i
knowledge of ting and VAT, The weekend
.ﬁ.ir!“'{_:-u"_ih imed at people over 16 programiming courses are Clive S,_r-.; lair has been up i oot share
years of age, children can attend sCheduied 10 run thoroughout some hinancial "'wheeler dealing Last year, sswnclar Research
85 long as they are accompanied Apnl and May of late which has made him £13.6 showed a profit of more than
by ther parents For more gdetans, contact the villlign the ncher Dossitly EB.B milbon on a tumover of

5"“ ning at 6.45 on the Managing Director of allowing him 1o furthes s alectnc | mulion. This year Lin the
;rlﬂa'p Evening, the course runs Lamnsborough House Hote car project year ending on March 31st). 1t 15
nght the way through to Sunday Bewdiey Hill, Kidderminster, The 400 I.I)U gshares (10% of expected that the company will
JHE"'I".M.I"I ".-_JI,_IT:‘ q this penod you W"H'I'f_“ﬁh‘fhl!"l' DY 11 6BS or -.'._ via's 950 -:-i|j|l-|j were soid i announcea | rofits of around £14
should be able to saqueaze in over phone lwm on 0562 754041 large hinancal institutions at t 34 aallTelal
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HARDWARE NEWS

LOO" ing sna"p |5pectrum
i

Upgrodes |

I you re tired of looking at the which can be used for getimng H'Pf'l- and resides between the
graphics available or vour ZX81 vouf own characters (which can RAM Pack and the computer If you own an lssue 2 Spectrum
then the new High Resolution be any size and shape), drawing there 5 no need for any which you can easily identify by
Graphics Pack from Digital lines, plotting complex functins additional power pack or the large chup in a socket in hne
Integration may be just what anda a |,|JIII[|!4'Fr' IOWer case soldenng tor operation with the '9 Key . wisibie in the res i
you ve been looking for character set for word The umit 15 priced at £38.95 expanson ci i), you may hke
This new accessory gives your processing .gI'_hu;u_]r-. there s the opportunity 0 know thal you can ..;--._J*.:-.1r-
ZXB1 a full 256 by 192 pixel The pack is fully compatible for schools to arrange for a vour 16K memory 1o 48K for as L
display, with full dynamic contro with the ZXB1 Pnnter. and comes isc 1. For more detals get in Ttk s £24.50 b
of every |_rl5l:r'| ir H-I-*I:.L;l[- .-:i. ?K with a ||I."'|I'|"l_'||r'r|!.|'..-_- handbook touch v Iinteqra 1 5'.:!' inds 100 good 10 De true
EPROM contains the Hi-Res iustrating how you can get the 22 Ash ad, Ast but that's something you'l {
BASIC monitor offering a range miost out of the device. The Hi Aldershot. Hants GU12 6LX have to take up with Fountain d
of powerful commands, such as Res Graphics Pack is housed in a Computers Lid, Darvill Road i
PAGE, PLOT and SCROLL, shm case | 150mm by 80mm by Ropley, Alresford, Hants S024 {
08w 1
Should YOU 8nouire for further {
details of the 37K upgrade kit I

yvou might also like to to ask
about their instructional sheet
concerning the display of the ZX

rum. both 16K and 48K

y Ad sheot pnced at £1.0X

provicdes instructions for

the display quality «

the Spectrum, simply

ols. Such
ines. the
Venatian blind” effect and

wobbling characters are geait

[} ' | -
dUiTS a5 Y H-"-l"'ur Li

with, complate with detailed
ilustrations

The nstructions arg VETY
comprehensive and should inspire

_n:l.'l‘:|1|'r'-\. 2 N even the most

nEnous user who might want i

D
delve inside their Spectrum. Of
course, should you decide 1o find
aut more about ther upgrade kit
and eventually buy ane. then
- they |l give you these display

hints frea!

If you're forever ( hasing your and shipment takes approximately
£ZX81 across the table as you type five weeks

m your latest programming Further infarmation is
mastlerpece here's a I'?'I-""-';F and obtainable from Stream

effective way of pinning the Cor sters, PO Box 113, Ajax
compular down nt y L1S 3C5, Canada

The Stabilizer Pad from
Stream Computers, although
designed for the TS/ 1000 -
accommodates tha ZX81
perfectly. Made of a strong
rubbery substance, the Stabilizer
F’.il! eliminates '-.|I-'T:r'||'_; anicl
movement and, by ."-':|I:1|.’1|._] the
RAM Pack securely, also prevents
program ss The computer 1s
also held v a8 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
iwhich includes tirst class

postagel, the round thp of order
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HARDWARE NEWS
14}

» Between th '
= nnes '

K
ce A paraliel Centronics interface, ZX  the standards of professiona interace; commands are u i mma do not need extra
i as LPRINT, is now available for us word processing switch off the Sinclar character software, all that s nee 115 e
with the ZX Spectrum The umit itself, measunng sat at imes when you wi | nterface plugged into t
Tue Flugging directly into the rear J0mm by B5mm by 25mm. can utilise the capabilities of the COMPpuUter
{ the Spectrum, the onvert the output 1o produce printer's Tull character set Priced a1 around £30.00 il
4:" .;";'. "1..' ransiates L pni!\i]’ sinclar okens, e l.'s":HFFN":' .‘j‘i (I:L]H\f cOommand whll |!-|"|| an hind out further '|":=r""=3'”"'
| and LLIST output into paralle RANDOMIZE, etc. Pnnters which the complete screen to a high n this product from Euroele
)24 Lemtromics format. This means require special control character: resolution graphics printer: COPY ronics, £hin House, Oakheld
t any number of characters from the range 128 to 256 to software to go with the interface Street, Cheltenham, Glos GLSU
irther Iwithin the capatihities of the access some of ther functions 5 supphied on a separale 2UJ
t ter used) ca printed 1« can also be used with this new cassette. (LPRINT and LLIST

Bpire

Mo
O

y hind
& kit

our desk

s Dea for thio ‘-]'lv DOWer supply stacking ::I”.I.". and a soft PVC .':-._" 18 and i available from
wn TTL which w OMN/OFF_ LED indicator for the dust cover are also available from Traff Technoloay Lid. PO

Box
0 % A ryal (= | .
g you should need PSU are also included in the ITL 2, Warminster, Wiltshire BA12

nost of your device. Optional extras such as The desk console is prniced at 70X

ed from strong ABS

i has a daetachable
on-shp feet The

bkg an

CCOmMmodate a power supply
clair Printer, an RS232

nieérface, joystick control, two

"p"ll'_rrvaﬂ' ves 4 cassetie recorder
and a selecthion of cassettes
pencils, etc. There is a switch aik
panel with a three-positon shde L L T T i
swiich for SAVE/RUN
LIST/LOAD VERIFY (earthing
unused mputs to cassatie

recorcer and computer A switch

FEesmessseew
SEssswsesuww
--Lq_-_._‘.-“

»

ZX COMPUTING APRIL/MAY 1983



Quicksilva have released a new
range of games for the ZX81
and ZX Spectrum

Six new i}ﬂl,.kél”r"-. are
available for the 16K ZXB1
three of which are Quicksilva
onginal 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 attach
Waves,

The sacond new gamea is

calied Muchees and (yes, you've

guessed it) it is a version of the
pill-eating game featunng
ghosts, power pills, side doors,
fruit and, of course, the lovable
munchees. The third package is
called Galaxians, but also
includes a garme
The main program on this
cassette, Galaxians, is an
implementation of the classic
arcade game, with two different
types of Galaxian. Howey
perhaps the best part of this
game s that you are able to
tailor the game to suit your own
particular tastes in terms of
spead, finng rate and the
number of Galaxians. (Now vou
nead not spend your first 30
games of Galaxian trying to beat
10 pointsl)

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
ZXB1. Now re-packaged with
new covers, the titles have been

af

Good healith

A series of six cassettes
designed 10 educate and
|:Il:j"-"li‘_':1‘ on a '?.J:‘T';"I’_""![-_'!"hn..-[-_'
range ol medical topics is now
available for the 16K ZXB1

The six cassettes cover the
tollowing range of subjects
Basic Medicine, Mainly for
Women, Mainly for Men, A
About Children, How Healthy
Are You/! A Home
Screening Program, and 101
Home r‘-.ll.-."_-tl."ll_:; T ps Each
cassette contains an average
of 18 individual programs,
each paceked with advice and
information hsted by sympton
or health topic. According to
how the user responds to
each question, vanous advice
IS given as o possible

56

OAKA-CRAWLA
EE-E"I GAMES FROM

QUICKSILVA

doubled up or added to so that
they fit in with Quicksilva's
prnicing structure

,-'.J-,r'l'||,-1||_,| the new Uuicksilva
née Pixel) software is Trader
which s now supphed in a box
with a comprehansive booklet
descnbing the background 1o
the game and an onginal Trader
story from Mark Evies: Sub
Space Striker and Zor; and
Star-Quest and Encounter
Trader, Sub 5;1,—“ e 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-Out
With not an alen in sight
Mined-Out features nine levels
of minafield to struggle across
with vanous damsels in distress
1o worry over and other weird
and wonderful things, such as
Bill the Worm, Trncky Mine
Bugs and the Mine Spreaders
Mined-Out is availlable at the
price of £4.95

On a more serious note,
under the proud boast ‘Now the
sun never sets on Quicksihva®, it
seams they have established
distributors throughout most of
the world (and the bits thay
naven t yet ted up should be s0
i T.hi_' rear f|j=|_|re a5 '.hl'_".
assure me). So, if you're
reading this in a foreign clime
and fancy gething 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

Spectrum

An interpreter for the artificia
e x = intelligence research language,
. \\ =l LISP, is now available for the
= £% & = ZX Spectrum. Suitable for
students learning LISP, the
package should also be of
interest to hobbyists eager 10
learn 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

HOME DOCTOR
SERIES
I. Basic Medicine

J o # Serimy

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

diagnosis, the urgency with
which the user should seek
medical help and, where
appropriate, the form of home
treatment to be employed

MU

ZX-81 GAMES FR

QUICKSILVA

SALaxiang g
ZX-81 GAMES FRo

[
OB The LX-81 WiITH 18 Rapm

LISPing on your

code subroutines

NCOrporates
16-bit signed integer arithmeatic;
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 propeany
ist. Ideally requinng 48K of
memaory, the program will run in
16K

Complete with a
demonstration program and a
programmer's manual, the LISP
nterpreter is priced at £15.00
To learn more about the
nterpreter. send for details from
Senous Softwhre, 7 Woodside
Road Bickley, Bromiey, Kent

BR1 2ES
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For the under 8's

Rose Cassettes have released a
new cassette aimed at teaching
the basics of anthmetic to the
under B's

Called Arithmetic for the
under 8's, the program is
designed 10 be run on a 16K
LAB1. The package comprises
four programs: Add, Subitract,
Multiply and Divide, Each
program (except Divida) allows
for the entry of units in a strict
orger, all numbers being printed
in a large size so that children
can easily recognise them

Each program has three
evels of difficulty: units only
Bns and units, and hundreds
tens and units. Obviously, as
the child becomes more
confident with numbers, you
can progress through these
evels. Appropnate questions

IX COMPUTING APRIL/MAY 1983

throughout the program are
asked, such as 'Do you need 1o
borrow one?’ and "What shall |
bring forward?’, 1o aid the user
In decisions

F-c_|r aach sum c orrecty
answerad, the featuras of a
balloon face are built up; N
much the same way, if a sum is
incorrectly answered a feature
of the balloon's face 15 erased
When all the features of the
face are complete, the balloon
takes off (with the help of a
rn.'ﬁ_hurw 1,:{}-1'_!1:' routme or :‘-.‘vr_‘.'l_

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.

A grand program

Holdco have announced an
adventure-game package
called The Secret of

Famworth Manor in which vou

get the
£1.000
The story sO tar 15 that
William Tamwarth buried the
Tamwaorth fortune somewhere
near Tamworth Manor dunng
the Enghsh Ciwvil War. After

chance 1o win

Tamworth Manor was razed to

the ground and William me1
with a particularly hornble
death, only Charles Tamworth
an elderly descendent
sSuspects that the money 15
still w0 1ts onginal bunal place
So, after much research into
the i.jr!lll-, archives, he sglves
the secret and as he has no
need of the money (7) decides
o leave Il 1o whoever can
solve the two nddles he has
left

The first pan of the
casselle adveniure 15 avalabie
now, and the secona par of
the puzzle will be sent out 1o

The ‘X’
A new software package is
now available from C.C.S. for
the 16K ZXB1 and Spectrum
called Modeller X
Maodeller X

financial II'|1}I:]|,-"|||-'F program

a3 user 'rll'r'-|1|'.

which Could prov 1 valuabile
assett 1o a '1r1IL|I| Dusiness
concern. The program 1S menu
dnven 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
e more than enougn 10 Keep
YOu DUSY uni "ﬁ.n,-

Somewhere in your travels
10 solve the puzzle (yes, you
do actually have to get out of
doors for this one \,..!;.. may
find a number of clues or
unexpected help to aid vou in
Your queast

t's no use asking Holdco
tar any information about the
mongy (all they'll tell you 1s
that the treasure 15 buned
cOomewnare \n 1ne Momea
Counties) but thay will
certainly be happy to tell you
moreé about the package

So, for more details on The
Tamworth Manor
~ontact Holdco Ltd, 14 Britto
t. London "1 1M SNQ or
we 01-251 3090, The
I‘f' & of the package 15

% ur_,

fuctor

lhus, the user is able
optimise the decisions 1-_1 be
made concermng the business

Priced at £8.00, further
information can be obtained
from C.C ‘.'-5 14 Langton
nSE3 7TL. You
could .||1-.| ask about the new
range of tinancial modellers
currently being developed
which are planned to assist in
estimating cash flow, credit
controd and the more detailed
aspects of marketing and
production

':';-I'R. et Of

ol

Way, Lomn




f 4

auser club w aters Tor the

Sinclair

T r r 1l rian | AT 7 1
qQroug [ ¢ 0 DY W ]
15 at

Club Corner,

ZX Computing,

145 Charing Cross Road
London WC2H OEE

Al Y nave 1 1 i yENO LS
a letter with details W Our L
I lpal:

o Who I«

M

J"'u'

I WOLT Zaire |

up oy Writing T

; et
and seemnqg

I a3daI0L 1 A 3 ¥ I (et !
enthusiasts wis } N YOou

Belgian National

Sinclair Club

Deaar ZX Con puting
From January
Sinclair Club of B

oecn

alzl: M 4 ¥ i i1
mMeas a national ciut

nanks [ S0orme

y ThéE NelD O
'..Il’llf!l_._i',"l;‘.--l_'l: members, we areg

language

able to publis!
ClUub mMagazing

Belgium, it is difficult to find a

rking

a muiit

Indeed, in

) Uniess you nave a w
knowledge of Flemish, Fren:
English and, if possible
German. So, members of our
club not only learn all about the

Sinclair « omputers, but are alsq
Toregn

edrmn

positive social aims. Fo
record. the ¢
club i1s: ASBL

T o A
1 - W ¥
| e SeElgan

arrect title for the
B.D.MA.VIW
Jational Sinclair
|:_,':,.’.
o
require further information
ntact me at the
address given below
Yours faithifull

ould any of you

ir readers
‘_rl.l'.II '1'l‘|"r' i

¥

P Glenisson

De L'E

Aylesbury ZX

Computer Club

Dear ZX Computing
have enclosed the latest issue
o ir CIUD magaZiing, and am

remind Yyour reagers
3 that

thar

" Our iocCal arg
o BE maore

weekly meetings
sndon School every

30pm, and we also

srithilv rreetin
thiy meaeat
aNesday ]
st A ek ir

17 B’ el i

ws Fowr fiirthe il f
B4 i T ar fetails o

these meetings, you ot

iways phoneg me on

Aylesbury 63086 /

he club membership fee is
£5.00 per annum, and aact
meamber reCgiveés a OpY Of oLir

monthly newsletter

Y ours Taithfully

Lomputer L ub

Swansea

Computer Club

Dear ZX Computing.
The Swansea Computer Club

has been in existance Tor

WY
about six months and

0 how

onsicenn VOLING THE

ub 15, weé n

ave nad a very
encouragqing response
Perhaps you saw our stand at
the January Microsk
Swansea.)

An aim of the club is to

WY N

e
n BASIC
this course in the near future
Anvbody with an interest i
computing will be welcomed to

our club, although you do not

nse lessons for beginners

1

and we hope 10 start

nave 10 own Yyour own micro i«

memeber
The Swansea Computer

W rw OB OF OB (B EB TR 8 W
N oo (Y G B O OB T TR .
AaNOe ROl e

Slub meets every Tuesday or business user. Within this
night from 6.00pm at the scope, all kinas ire
Three Lamps, top floor, Castle wWalcomi Wi ] want
.l'.1"|.| ireg \.‘:"1‘-..1"""~|l'.l i [ olay games, wnie
ietails of the club’s educational nware, or simply
you can wnté 1o mi dulge an interest n thea
address given below or "phong subject
me on Swansea 203811 The initial plan is to see i
Yours faithf y thare i iff ent interest
dVE BVEery ".'!"
SC Morr there w 4T o take thi lea
Acting Secretary forward. If there is the
9 ¥Yr Gorlan esponse, an inaugral meetng
Eillay vill De arr INng we w
Swansea hopatully IS5 5
affibated 1o the Ass T f
London Computer Clubs
= i anvone is interested n
Fe g 1o get the clul
togethi 1 1t me at the
addr liven below
Dear ZX Computing Yours faithfully
:_.J iIr b 15 beng Tormed ron
il innabitan i

Larmi

Robert Baker

Its aim 15 L« promote 1 Brixton Road
o e il P

W

the home, SChoo

The club magazines of

the Aylasbury ZX
Computer Club and the
Balgearn National Sinclar
Ciub

P 1
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ANDREW HEWSONS BOOKS
m'r PROGRAMS FOR THE SPECTRUM

« for the 40 BEST MACHINE CODE ROUTINES FOR THE
SPEGTH“M Mr HELPLINE - the man | ZX SPECTRUM £5.95
rh who anawers your ZX by A iy
v Andrew Hewson and John Hardman
HLIﬂlHITUHTTEIT quéeries in his column in
- Sindair User, the author of Section A Throe chaptors explaining what you need 1o know about
HINTS & TIPS FOR THE ZB0 machine code an the Spectrum
ZXBO and HINTS & TIPS * How 1o load and save machine code
FOR THE ZXB1 now * How to use the system variables
prasents & How memory 15 arganised,
« 20 original programs for * How program lines are stored
you to load into your # How to use the stack, the display, the attribute files,
Spectrum * How to call ROM routings — where they are and what they do,
£ * The structure of ZBO code — plus a valuable glossary.
. # 20 interesting programs
I
i for you 1o enjoy and learn Section B: 40 routines including.
vant from. * Serall — up, down, side to side by pixel or by character,
# 20 great programs 1o # Search and replace, token swap, siring search
mnhy teach you about fixed and # Hotate character, invert character — horizantally and vertically.
| variable length records, * Line remember — including GOSUBs, GOTOs, RUN etc
arche bl i "
binary ssarches, bubble All routines are relocatable (except “line remember”’)
if sarts, graphic displays
| and much, much more This book teaches the beginner all he needs to know in a simple,
II a Ii 1 h ]
Program titles include eagy -to-learn form and its an invaluable reference work for the
oa expert too!
Machine Code Editor — Write, modily, extend and load machine
ng code using this all-basic program, No nesd 1o use an Assembler
i when you have this program NIGHTFLITE FOR ZX SPECTRUM  £5.96
Index File — Learn about fixed length records, save numeric and
of string information, add to, sort, modify, delete and print your n. . f - il
records, ldeal as a computer based filing system Y e -
W in BT .
Duckshoot Léarn how 1o marnpulate the attributes lile and have i o
fun at the same time. . " .
Graphix — Construct up to 210 graphics characters with the full AsS1 A/H A oF & &
on-screen editing Tacilities, enhance and modity them and recall - r
them later to build a detailed display to save on cassette Ak - FugL
Sp A . o | i (-1
Iromania program to strétch your artistic talents, imaginatiion "REM
and ingenuity. Draws a limitless variety of curves and spirals “da |  — |
Plug: FOOTBALL, DIGITISER, DIARY and many mare DhE
FL O WwikD * %070 "2 - |
Available through Computer Bookshops and W.H, SMITH
s of
' ZX Fiy wour own grpeatt trgee takg oM 1o lengeng via
the RETAILERS 8 rial DOBCONS DvBT MOUTTEING Bral uling B Tuly
18 e o g S snatrEmant lndkng Tyatem
~lair IED DP CGDES £1.45 We are continually on the look out for "Wl B T :.” ol §i '.;:r..a:.q fhsrg ,m,ia i W
- $43 Iha Enpehanind proguemmes vtz |f | wrad puigrment 1o My wour sircreft
ferdy ._,.. & v smaily ieghaesl bats ofl SO0 pius BN new outlets. If you are interested in e e o e T S T
rEYE sl G TR A T I b g stocking the mems advertised hﬂ‘f'ﬂ, write ArE Moun BN BN CrOSE wnUs
— S i i eiratatn i beas sacrg b to us lor our trode rates. Artitical Horiron. Non Durectonsl Beacon
. whis gn Rangs_ instrumant Landng Svatem
Gear Fap. A= Spesd. Datance Messurng
UHG ENT Eowpmani Verncel Spesu, RPAW sng mesg g " ekl
gy of rgn ~ rgaCh *5 Mogas from T ad
PILOT ZX81 We require high quality Spectrum and R T et AT
(S 05 Dragon software. Good royalties paid.
Essentially the same as Mightf lite but Send your samples today for fast
without the hi res graphics, evaluation

PUCKMAN ZX81 g i
£595

All action display. Best score to date,
scour the maze for food, dodge the
ghost, aat a strawberry and attack the
ghosts

HINTS & TIPS FOR THE ZX81

£395
Available by direct mail order or through
momputer bookshops and W.H, Smith

THE PROGRAMS

The programs advertised here are
dvdilable from computer bookshops with
2 soltware stand, and many ndependent
micra-computer shops

O —————————————

———— 1

| Mvecrieoctpph FRNS —

Post 1o HEWSON CONSULTANTS. DEPT
TEL (057} 36307

b e
I
£

BOA St MARY S STREET WALLINSFORD. OXON OX10 DEL




Photograph courtesy of CIC Ltd.

M  SPECTRUM GAME

Battieships

command your
own fleet with
this program by
Jeff Hamilton
of Gillingham.

60

This program has been written
to allow users to challenge their
Spectrum computar 1o the age
old classroom game of Battle
r-.r'.l[j-r'.

When you have the game
RUNning, you will be asked to
INPUT the direction of vyour
ships and the starting square
The Spectrum will automatically
set your ships on the grid. Once
a battleship (four squaras), two
cruisars (three squares) and
three destroyers (two Squares
have been set up, the Spectrum
decides who should begin the
game

The Spectrum’s moves ar
calculated in lines 1000 t
1080; a random square i
chosen to fire at unless th
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 squares until it
has sunk the vessel

In the navy

Once the Spectrum has selected
a square to fire at, it is up 1o the
user to respond with either a ‘M
for a miss or an 'H" for a direct
hit. There is no routing in the
program to counteract the user
|'-|.'II"'|r_] to the computer, but ther
i5 no reason why a simple
routineg could not be written o
stop any ‘innocent’ cheating

When it is the user's tum
simply INPUT the co-ordinates
for example, ‘F7° for the grd
reference F7. and the result w
be displayed on the screen as a
mMiss 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 tefll
you if you have already had a go
at a certain grid reference

(-
5
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Photograph of HMS Ajax courtesy of the Royal Navy.
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SPECTRUM CAME I

ntten
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lattle-

game
ed 1o
your
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and
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strum
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a hit

just
"wour
ire at
ntil it

scted
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Jirect
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user
there
mple
En to
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turn,
ates,
| grid
It wwill
a5 a
yany-
ea 1o
vhich
fired
it tell
lago

RBCDEFGHIJ

You have two grids fo the leff,
the computer has a grid on the
right. In this example, the
player has just entered a battle
ship and a cruiser onto the grd

cpqwtn.ru*ﬂh.ihy.iﬁuﬁi.
]

R

B2 GO sSuUB sod0:

: REH 2% RULES 2
18@ GO 3SUB SO0V : REM 33 INITIAL
IEE UHEIRHLES F3

DBD SuUB S300:

BoAR
3&8'5‘:0 EUB BEBB
1“ GD SUB 51-39
IPS

135 LET Z=wINT

REM %% SET UP

REM 23 HIDE 3SH
(RND22): IF Z=1 T

HEN GO TO 150

ﬂl GO TO 70@: REM 23 PLAYER GO

%0“ GO TO 1000: REM 33 SPECTRUM

700 FR‘IHT AT 14 ,14;

PRPER 1, IN
K 7;"YOUR GO"

IX COMPUTING APRIL/MAY 1983

REH 23 =

ABCDEFGHIJ

YOUR GO

The game is well under way!
Your shots are displayed on the
top left grid, the computer's on
the top right grid. Oh. by the
way. the Spectrum’s just hit
yvour battleship

@ INPUT Ds$: IF LEN Ds<>2 THEN
TO 71

a
LET DBe=Ds(1): LET C=URL Ds$1

® LET D=CODE BAs-64
S IF (C«®@ OR C>9) OR
g] THEN GO TO 710
o
e

ET J=M(N,W)
IF HIN,U) ¢3143 THEN LET HIT

ITS+1

278 PRINT INK 2;RAT C,D,CHRS J:
IF J>»1é@& THEN LET J=Jd-12@
AS,J-40
780 IF HITS=16 THEN GO TO 4200
798 GO TO 1S5e@

1022 IF LB=0 AND LC=0 AND LD=2 T
HEN GO Sup 15e@

4

L

O N
I NNNY =GN

h |
0
i
2
;13 iD¢<1 OR
a3
4
1
H
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1818 IF LB=l1 OR LC=1 OR LD=1 THE
N GO SuRr 1802
1220 IF LR>1 OR LC>1 THEN GO SUE

2000
1832 INPUT HM$: IF NOT Hs="H" ANL
NOT HMs$="HM" THEN GO TO 10830

THEN GO SUB 1SSe@

124Q IF HMs$="H"
THEN GO SUB A1S80

i0806 IF n#:”H“
1B§ﬁ PRI INK s AT X -4 ,Y+9,CHR=

J: IF J>1090 THEN LET Jld=Jd=-1aD
1881 IF J<¢12Q THEN LET JdJd=J

1062 PRINT , INUERSE 1; INK 1; F
LASH & AT X+ ,Y -2, CHRSs .

;BBG IF J>»1@0 THEN PRINT ; INUFE
SE @, INK 1, FLASH @,RAT X+7.¥Y-3;

CHRS
id64 25, JJ-42
X,Y) =d

Lt
ATS=16 THEN GO TO 4020
(RND21@) +4: LET Y

Eﬂﬂﬂﬂ
SAd0 9-0660
H=FoHrFoo
S
iy
L L)
...l
2
1)
=]
-l
0
=
3

NUAR A ASN-HNSSS
M= wis b
D=+
bt b R
<0 +DiI~

PRAPER 2., IN
h;x-4
‘1, INK 1; PL

B T e e G e e e

I DIRMOR
LD P

60 IF LB=1 OR LC=1 OR LD=1 THE
LZIm| Z+1

PRINT AT 16,14, PRPER 4, IN
"B,C OR D?"
INPUT N$: FOR N=1 TO 9: PRI
18 ,N+13;

PAPER 7, INK 7.CH
s NEXT

- N
LET HATSmHATS+1
IiF Hi:"ﬂ" THEN GO SusB

X s Z
M A ™
ﬁﬂﬂga

7

c

bi]

Zz

3

&ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂgﬂﬂhﬂ

IF Ns$="C" THEN GO SuBm
IF N$="D" THEN GO 5UB
RETURN

LET JU=CQDE *“D*

LET LD=LD+1

IF LD=2 THEN LET LZ=0&
IF LD=2 THEN LET LD=@&
RETURN

LET JU=CODE *"C"

LET LC=LC+1

IF LC=030 THEN LET LZ=0: LET

P NESYANOAPINLE

L9958 - Z8-<.ZRGHLLL595 0

IF LC=3 THEN LET
RETURN
LET J=CQODE “B"
LET LB=LEB+1
IF LB=4 THEN LET LZI=0.
r LET LR=n
IF LB=4 THEN LET LAB=@®
RETURN

RND

o L
IF ¥)¢x48 RND L (
(=1,Y) ¢ >48 AND

L

L

LC=@

VA EESEVENERN RV RN T 1o 1o Do o Jo 1o Lo To 1o 10

OR LC=1)

~1D

-
i
x i

V]
M

46)
) LET ¥=Y-1: LE

LC=1) AND ia)
248 THEN LFEFT x=
LET LZ=2: GO TO

THEN GO TO 18S@
THEN GO TO 1930
THEN GO TO 196%S
THEN GO TO 198S
) «»46 THEN GO TO 1@

GO TO 1990

=
r -..4[]”:)‘4—. -
hxm
| A OIr |
~Jm
e O0Z
-7

e | B T [y o e e e e e e e e e el s Lt 4
i

T

« XUOMNES <<+ -

[ -
T M
..{
r rrrr
~XMNMNN <<FO~-2rr
<

XAmnnmn

pae QIDBJRANMERDs AMSUONdDNEW

o9
rr
qm

+
xr

Xn NN

SIDOOIDSIDOWO DR+ Tm -~
- XD

0 o e o 1) B e it e

7

LZD-E:iﬁD TO 19598

3
r
N
n
r
N
+

LET LZD=4
SuB 1S52e
URN
LZD=1 THEN GO SuUB 2052
LID=w2 THEN LET X=X+1
LZD=3 THEN GO SUBR 2080
LZD=4 THEN LET Y=Y+1
SUBR 1520: RETLURN
LB=2 0OR LC=2 THEN GO SUE

IF LB=3 THEN GO SUB 2300
RETURN
OR LC=2 THEN GO 3LEB

L

L X=xX-1: LET ¥Y=yY-=1

I L(X,Y)<>46 THEN GO TO 1%
L LZD=3: GO TO 19490

L LZ=lLZ+1

Y¥=Y+2:

G

(=

E Q?Q?quﬂqq n

MR POPIPUMITORD o o o o o (D oo o2 2 bo
s

IF LRB=2

IF LB=e2 THEN GO TO 2400
RETURN

IF (LE=2 QR LC=2' AND LYy=1
LET X=X+3: RETURHN

LET X=4A-1

IF =2 THEN GO TCO 2150

IF Lix,¥Y)=4868 THEN LET LY=LY
RETURN

IF LE=2 0OR LC= THEN LET X=
RETURM

U

WZIDWs+ s IR+ e TGOSV DDIDSOIDPDY
a50 ZeoOMooOES9SSSNeASU SRS

]

D

wmqnmwg-#um MUY ALLRDLIVOIRN IO

S POFoma =4 R0 Bga O e

@ IF (LB=2 0OR LC=2) RAND L¥Y=1
N LET ¥=Y+2: RETURN
@ LET vY=¥-=1
@ IF ¥=3 THEN GO TO 2280
@ IF Li(X,Y)=468 THEN LET LY=LY
: RETURNMN
@ IF LE=2 OR LC=2 THEN LET Y¥-=
v+ RETURN
? EB IF LR=1 THEN LET X=X+4: RET
=210 LET X=xX-1
E 20 IF X=3 THEN LET X=X+4: RETU
338 JIF LiX,Y)«>46 THEN LET X=X+ |
= RETURHN
2340 IF LIX.¥Y)=46 THEN LET LR=1:
RETURN
Egaa IF LR=1 THEN LET Y¥Y=Y+4: RET
LRN
2418 LET ¥Yey-1
Eﬁ&ﬂ IF ¥Y=3 THEN LET Y=Y+4: RETLU |
=420 IF LIi(X,Y)«c>»48 THEN LET Y=Y+
=: RETURN
=440 IF LiX,Y) =48 THEN LET LR=1:
SETURN
42002 PRINT AT 16,14, "YOU WON":@ €
O TO 4Q4Q -
42208 PRINT AT 16,14;" I WDON ": G
DO TD 4040
d-@-tﬁ PRINT AT 18,14 "AGAIN? (Y N
4258 INPUT Y$ 3
%gss IF NHOT ¥Ys$="%Y" THEN GO TO 40
4260 IF Ys$="Y" THEN RUN
4970 PRINT AT 21,14, "0K BYE": GO
TO Sadd
S0 RFM 33 INITIALISE 33
S010 POKE 23609, 100
Zo2d DIH LI(16,16)
S@2% DIM M(10,12) .
EBE? FOR N=1 TO 12: FOR W=1 TO 1
S928 LET HiIN,U) =143
TO2Q NEXT L: NEXT N
S35 RANDOMIZE
S040 LET HITS=@: LET HATS=0
S5 LET LE=: LET LC=R: LET LD-=
@: LET LZ=0: LET LA=0: LET LZD=0
SOV LET LX=90: LET LY=20: LET XX=
&: LET LR=O .
S88@2 FOR X=1 TO 3: FOR Y=1 TO 3
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JE

Je

r

=X
"

rs

r+

G

N

L

FL
N

R

SO0OQ LET L(X,Y)=100: NEXT Y. NEX

2109 FOR X=4 TO A3

O Ry [ ]
2 59

FOR A=@d
PRINT IHK 1

l'l'l‘l"ii. i‘

L

I

“
T TMOOVZ D

SONee--1 09 -
= DOJIDM

-
-
-

M ORI
MWEROWW TIVGWWGE s
o PATEWDIM D@ XIEN) -

L]

£360 PLOT &' G
sa%e PLOT 164,95

5395 DRAW INK 2,79,

phpEn 2;"

=
NT INK 1;°
o Bl

FDOR ¥=4 TO 1

LET L(X,Y)=46: NEXT Y HE =

FOR X=14 TO 16: FOR Y=14 7.
Eﬁx.¥}-1ﬂﬂ: NEXT Y: NhE>*
REM #3& SET UP BORRD &

PAPER E INE

Tl

WICINK 4; PARE

ABCDEFGHIJ &

DRALW INK =

RB 79 DHHU INK 2; -79,0: DRAW IN

RETURN

=¢n6 ﬁen ##+ HIDE SHIPS 3

410 LET ABR=6:
P=1 TO 4 " i

Sup See@: FOR

c420 LET I“HHGHI =CODE *“B*

3}35 jrle ﬁUH E#E
442 FOR E=1

5450 LET HB-? GD

NEXT P
Sup Scee:. G0 &

B S870: IF A=1 EHEH GO TO S4B

5460 FOR P=1 TO

E470 LET HiIN,W) =CODE "C"
ﬁﬁtﬂ:

S480 GO _3uUB
£45@ FOR E=1 TO 3
SEe@ LET AR=8&: GO

NEXT P: NEXT E
=eaf: GO =

sSul
UB S70@: IF A=l EHEH GO TO sSae

%10 FOR P=1 TO
5520 LET M (N
5530 GO SUB 5640
ES4d RETURN

E800 LET A=0: LET
5610 IF AA=& THEN
$AB) +1: LFT W=INT
5620 IF AR=1 THEN
$1@8) +1: LET W=INT
SEA@ RETURN

5640 IF AA=0 THEN
5858 IF AR=1 THEN
E66@ RETURN

56720 IF AR=0 THEN
OR MIN+1,W) {2143
432 THEN LET A=1
S680 IF AA=1 THEN
OR MIN,W+1) ¢ 2142
43 THEN LET A=1
E702 IF AR=2 THEN
OR MiIN+1,W) ¢>142
=710 IF AA=1 THEN
OR MIN,W+1) £3>143
=720 URN
=20 =.1. TO 7:
N=1
8102
2,.8;"
110
2,5,
E12@
4,8,
£130
5.5,
5140
6,5;
E1S@
_B8,8,
u;ag
'l
e1%e

J) =CODE_ *"D"

NEXT P: NEXT E

AA=INT (RNDa22)
LET N=INT (RND
{RND$1@) 41
LET N=INT (RND
(RND2RB) +1

LET N=N+1

LET Usl+1

IF MIN,W) ¢>143
DR MINI2,W)<¢>1
IF MIN,W) <>143
OR MIN W+2) ¢>1
IF MIN, W) ¢>142
THEN LET A=l
IF M(N $>142
ThEN LET a1

EORDER Y: FOF

BEEP .EEE N+Y

PHF NK
] H MK

NK
NK

*,

6 ﬁn!ﬂ? EHEE! !, 2 H N+2; AT
a an E NK N+2; AT

CERE
% 80 4 5. ol e

@ NEXT N: NEXT Y

@ PRUSE 6@

@ PRINT ; FPAPER 1, INK 7, FLAK
1, AT 16,0, "ALUWAYS ENTER LETTE
ND NUMBER b THEN PRESS

a PAUSE 6@: GO SUR 6400

@ PAUSE 4F4: GO SUP 6410

@ PRINT , PAPER 2, INK &; FLA

;AT 16,08, FIRST "sET ‘ULP
SOUARE BY INPUTTING ONE

TTLESHIP (4 SQUARES) TWO CR

S) AND THREE DESTROY

= =]

2 .
PRUSE 60: GO SuUR s400

PRUSE 4E4: GO SUB 6410
PRINT , PAPER 1, INK 7.AT 1
WHEN IT IS YOUR GO (TOP LE
INPUT YOUR GUESS

ON THE SPECTRUMS GO (TOP R
} INPUT -M~-IF HMISS; -H-IF HIT:1I
. YOU WILL BE ASKED WHICH &
PRUSE 6@: GO _SUB 6400
PRUSE 4E4: GO SUB 68410: RET

mmm

HPHPH
Hﬂ\

DR O
5 I
D ey

WA MDA T
ﬂ

~ URNDHBPD IR

“RIRJNAKDT e

m¢113 MhppOrMC

pog DM
(=11 q

@ PRINT . FLASH A,AT 21.8.,"PE
ENTER" RETURN
PRINT FLASH @,AT 21.,8,;,"

" RETURN
SET_UP_ J3RD SQUARE 3
‘BATTLESHIP (41"

LET J=66
GO sSuB &700
"CRUISER (3)*"
LET J=B7: LET X=X

GO SUBR &7aa

STnoven (2)"
LET JU=68:' LET X=2
nNGD sSuB 6700:

1?,16 “:AT 1
.HT S

+ 6.13;“
RETURN

IF BR=1 THEN LET C=C+1

IF BR=2 THEN LET D=D=+1

RETURN

PRINT AT 14,17, INK_3; " INPU
éiﬁt ‘A FOR N/s8S", AT 16,10

INPUT BR: IF BR«1 OR BR>2 T
20 TO 6710
IF BR=1 THEN LET DD=DF: LET

IF BR=2 THEN LET DD=S: LET

© PRINT AT 14,17; INK &; "ENTE
AT 15,15,"5TH§TINE “"AT 168,15
1§9¥§ne AT A7, A8, “FORY, AT 1
5750 INPUT AS$: IF LEN A$<>2 THEN
GO TO 6752

thimon 1

th
unbuu

POYOMALNES g ZRIDDI
< D NeDNe 1 Ta =

-
m
-
S -
BCOXCDX XD X %
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wn

sy Dy
' wd9 A

D@ N =
FCE

3

=]

AN AN NI ChCh
GQCEEEEEQGGGE =]

[
D
<
(o
ﬂ
I-l
ﬂ

--4 |_‘h 1;r ".:.ﬂ I'J‘H'Il
~Jp D

5 DOSSs9

0 2 14

DBnG
T

toJM~JT=dM=J

~puummzumhﬂﬁﬁuu

DA Ik

hip-

-

??EB LET Bs=AsS(1): LET C=URAL RAS$!
&77@ LET D=CODE B$-65

EEE“ IF C<® OR C>DD THEN GO TO £
ﬁgg@ IF D<&® OR D>DE THEWN GO TO &
808 GO SUB 8&00

£81@2 FOR F=1 TO X

ES28 PRINT BT C+212.Ds1; INK 2.CH
=T IR

AR3@ GO SUR 6630: NEXT F: RETURN

o
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ur Spectrum
olding back?

Unlock all the secrets of your Spectrum with the
most complete Spectrum Software Library available.

- Written by the sharpest minds in micro technology (oday, this comprehensive hbiary of
software will allow you to maximise the entire ran e of your um s impressive
capabihities Il you demand the best from your Specirum, ¢ and mail the coupon

today, because once you've unlocked all the secrels of your Spectrum - there'll be no

\ holding you back
MMTM Complete Spectrum ROM Disassembly

This is the book for the serious programmer who wants to get right to the heart of the
Spectrum system; its 16K ROM control program
Written by Dr. lan Logan and Dr. Frank O'Hara, eaach 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
.'.I and makes all lunctions and entry points avalable lor use in your own programs and
\ 1 routines. £9.95
\ [- CETEETT XS ASpectrum Hardware Manual

Anessential aid for every Spactrum user, giving an easy 1o
iollow explanation af how this sophisticated micra Compuler
really works, written by Adnan Dickens

Backed up with a '_-.'1'-[;a2r-r1- rundown on each componant s

lunctian and | -
Inchion a 1 Tull

=

sit diagrams, the b

clrum systaem Not mantioned n tha Sinclair

ok reveals many

leatures of the Spa
Manual
The bo

)k also includes practical hardware projects and tips
enabling you to take full advantage of the system's hardware
poientiai. £5.95 - —
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a

- Piease send me your free catalogue LIINTEDN SUBIRIT, WS LU T TR -
[ ] - ViC 20 | |

Please send me ZX81 e tve e - £6.9%
. Booki Mac e Lan i aAge Made Simple e S e ‘s“ 5PEtTnU“ .
B SPECTRUM tor the 2X80 & IxE1 fags Castettes Penetrator (695 W
. Underyt anai Your En-ﬂ‘l‘rum £78% Mot DI‘I|" 10 Hﬂqr.}ﬂ"ﬂ 495 15“ sFE:Tiu“ The Hobbit £14.9% .
- Spec trum Machine Language Understanding Your Over TheSpectrumMo. 1 £59% STANDARD VIC 20 s
For The Abtoiute Beginner £6.95 g“" ROM g " fB95 Over TheSpectrumMo 2 £595 VIC Innovative Cassette 1  £595
- Over The Spactrum (6.9 CI?H::‘::".‘ b £17.50 E:;;r;:t\sﬁ;‘mn;;:?m: el VIC innovative Cassette 2 f: :: .
The Com rum ' innovative Cassette §
g g Basic Course casseftes  £2 50 Machine Language Book €595 e g i tses B
: Spectrum Hardware Manual £% 9% E}m::;:\;::lliﬂ; Rom i DRAGCON T2 The Wizard & The Princess 595 :
Enter The Dragon
- D!E:.:rﬂt:' o e ins and Outs of the IX&1 £5 95 Super (;,,55,,,."?:'_1, £59% Al prices include VAT where applicable g
Enter The Dragon
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ZX81/SPECTRUM DOMESTIC

with this

splendid program

written by
Neil Streeter
of Hastings.

This program for the 16K ZX81
allows the handling of stock
control files

Each file set up will deal with
up to 100 stock items and wil
tell you which items require re
ordering. The program itself is
menu drnven and offers nine
main oplions: you may enter or
gelete stock, enter the amount
re-ordéred; delete files or enter
new items; save the file; or print
out a list of all stock items and
supphers via the printer

The subroutine for each op
tion appears starting at line
number 1000 multiplied by the
option number. These are called
inkine 390by GOTO 1000 % 1,
where | 1s the option chosen

The option to save a file
under a file name allows the
facility to run several files
where egach 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

Faor
if yvou enter a code

sub-code of another item
example
food, and there already exists a
code of this name, the computer
will return the first found
However, 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 sell ex-
planatory, and can be converted
to run on the ZX Spectrum with
minimal alterations

First, alter the number in ine
100 to 50 for the 16K Spec
trum and 2 50 for the 4 BK Spec
trum. Then, delete all the lines
with FAST or SLOW in them
Finally, you may wish to change
all the upper case messages 10
lower case, but this 15 not ab
solutely necessary

12 SAVE "sSTOoC@”
aa LET
ENCE CODE."™
188 LET NO=100
119 ©IM A% I(ND .32
112 DIM S i(NOD,SZ
115 DIM A(100.,4)
280 SLOW
=21@
S THB 9, °

e2@ PRINT
230 PRINT

240 PRINT TRE 2;
TOCK ITEM."

250 PRINT TRB 2;
DETAILS, ™

268 PRINT TAB 2;
STOCK ITEM. "

278 PRINT TAB 2
ED STOCK . "

280 PRINT TARAE 2
ON ORDER. "

290 PRINT TRE 2;

RECEIVED. "

LX COMPUTING APRIL/MAY 1983

Ze="ENTER PRODUCT REFER

)
i

PRINT TRE 2. "STOCK COMNTROL .
5 — "
“OPTIONS: ="

“*1. ENTER NEW S
<. PRINT ITEM
"3. DELETE OLD
4. ENTER REHOWV
‘'S. ENTER S5TOCK
"&. ENTER  STOCK

300 PRINT TARE 2, "7. PRINT ITEHS
TO0 RE-ORDER."™

%&E E"HIHT TAB 2;"8. SAVE STOCH
315 PRINT TAB 2;"9. PRINT ALL W
EF. CODES", TRE S, "AND SUPPLIFRS.
32"?.! PRINT .., "CHOOEE OPTIOHM (1-2
_éﬂﬂ FRINT TRHRE 9, " esss—m"
340 IF IHKEYS$<:<>"" THEN GOTO 3540
358 IF IMNKEYs$s="" THEN GOGTO 350
360 LET Os=INKEYS

%7@ éF O%<"1" OR OS$:9 THEHN GO
i Sd

583 LET I=UAL O%

39 GOTO 1000=*x1

1la@@ CLS

1918 PRINT Z%
i92a INPUT B%

1828 FAST

1838 FOR I=1 TO MO

65




2X81/SPECTRUM DOMESTIC

& &
Lld4@ IF A$(TI, TO LEN E$) = T 2178 PRINT S$(I)
530TC 1080 $)=BE$ THEN 35182 PRINT ,,"PRESS ““C"" FOR CO
19850 IF A$(I.,.1 TO 4 = THEM =Y, ANY OTHER HEY FOR MEMNU. "
ggtn 11_!:-'\ 219@ IF INKEY$<:"" THEN GOTO 21¢
JEE =L o 2288 IF INKEYS$="" THEN GOTO 2280
L2738 PRINT . "NO MEMORY LEFT.:® =218 IF_ TINKEY$="C" THEN COPY
12875 PRINT ,.,"PRESS ANY KEY TD F 2220 CLS
féggN ;0 HEHU. il %ggg EEEU 200
: I INKEY $ ¢ » THEN GOTO 1@7 3010 PRINT =%
1277 IF_TNKEY$="" THEN GOTO 1077 3958 pAcy' B*
1278 cLs o~ 3938 FOR _I=1 TO NO
e EL&M = 1@ﬁ$GIFEggiI TO LEN Bs$) =B$ THEN
L1288 PRINT ,,"STOCK ITEM ALLRERL 3050 NEXT I
¢ _EXTATS, ™ 1255 SLOW
1099 GOTO 107S 360 GOTO 2070
L1800 SLO0OW @7 SLOW
1192 PRINT E 3282 PRINT_,,“"PRESS ““D"“ TO DFL
111@ LET ﬁﬁ{I}-Es STE. ANY OTHER KEY TO RETURH TO
1120 PRINT , ."ENTER AMOUNT IMN %T THE HENU.,®
QCK.™" *A8L IF THEKEYS$<«:"" THEN GOTO 3Z8C
113@ INPUT AL(I.,1) L
114® IF RAII, 11<a THEN GOTO 1130@ 1032 IF INKEY $="" THEN GOTD 3258z
115@ PRINT . 13 3@83 IF INKEY s— " THEN GOTO 305 |
11488 PRINT ., ENTER AMDUNT ON DR = i
DER."' i@84 CLS
1170 INPUT AI(I,2) 3085 GOTO =200
1188 IF A(I,2) E THEN GGTG 117@® 88 FAET
1338 FRINT BT 2858 [2% 23iolaloNe |
NT ENT ! REs A= HE (J=-1) =A% {J) I
12ae ’ ER.RE ORDER LEV 2038 LET D%i4-1)=8%(W |
1850 6 A aArid 158 LET R(S=2oKT |
1228 I,3) <0 THEN GOTO 1210 tiek = Rid=1.R} =R (J,K)
1230 PRIMNT "ﬁ{ (= 'i-’:“__? 138 MNEXLT K
1249 PRINT ., ENTER RE-ORDER GUE -14@ NEXT J
MNTITY. 2158 HNEXT K
12%@ INPUT AC(I,4) 3160 PRINT ,,"PRODUCT CELETED."
1280 IF ALI, ¢:\a THEN GOTO 1250 165 SLOW
1328 ERINT . 0(TeY) ide8 01O 1078
’ NTER Sup <
T835e:, T B 45 e 2
1 NPUT S&$(I) 1d2c¢
1380 IF S T =" v . 48530 IF B%="" THEN GOTO 4050
5070 129’ I+ TO & THEN 3835 FasT I
131@ PRINT S&(I) 194@ FOR I=1 TO NO
1328 PRINT .."ANY FURTHER NEW IT 4952 IF A$(I, TO LEN B$)=5% THEN
EME (Y OR MI7* . GOTO 4096
i330 IF INKEY$<:>"" THEN GOTO 133 <069 NEXT I
P 43685 SLOW
1340 IF INKEYS$="" THEN GOTO 134@ 407@ GOTO 2070
B =|| LRl D L ='|1. (1] __':_l.ﬂ o
%as e * ¢gg% PRINT TD%HL STOCK="; ALI,1)
1360 IF Y&="Y" THEN GOTO 1008 +A(I.,2)
1370 IF Y:-_-"N” THEN GOTO 200 3395 PRINT "ENTER AMOUNT REMOV
1360 GOTO 135350 EC FROM STOEK.®
300 CLS 4128 INPUT A
2010 PRINT Z¢ 411®@ IF RA:® THEN GOTD 4100
2929 INPUT BS 4111 IF AiX.1) -A«@ THEN PRINT ,,
2030 IF B$="" THEN GOTO 20220 THAT QUANTITY OF
2035 FAST STOCK_IS NOT YET AUAILABLE."
204@ FOR TI=1 TO NO €112 IF @A HtI,lJ AND A(I,2) 8 TH
29S8 IF AS$(I, TO LEN E$)=B$ THEN =N PRIMNT "AURTIT ING DELIVERY -oF
SOTO 2060 .
2888 NEXT I 4113 IF AI{I. 1) +A(I.2) «ii THEN PRI
=@a885 ELOW MHT L. ORDER “;ABS (ALI,.l1Y+ALY .2
2@7@ PRINT ,,"PRODUCT DOES NOT E _nq; % gF. -
=275 30T 167S 1115 TFA(IIi) %A% THEN coTo 414
= G i r -1 4119 1IF =R
! 2283 CLS 2 .
= 2085 SLOW 4120 LET A(I_ 1) =A(I,1)-A
' 2092 PRINT "PRODUCT DETAILS: -" 1130 PRINT ; A
2100 PRINT JASLI) 4142 PRINT TANY FURTHER STOCK
211@ PRINT ,,"PHYSICAL STOCK SEMDUED (v /M) 2%
GRITL 2153 IF INKEYS$<>"" THEN GOTO 415
2120 PRINT "OUANTITY ON ORDER:“: =
S1{I,2) 418@ IF INKEY$="" THEN GOTO 4160
2130 PRINT "TOTAL STOCK e 4170 IF INKEYS$="v" THEN GOTO 4060
B(I,1)+A(I,2) - 2
21492 PRINT "RE-ORDER LEVEL il 4178 LS
Q(I,3) - 4182 GOTO 200
2158 PRINT “RE-ORDER QUANTITY:™; —-3o06 ci&
A(I,4) =Q108 PRINT 2%
2186 PRINT “SUPPLIER: — 32@8 INPUT B
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L b s

par’ l'_“

"

= THER GOTO SO30D

I=1 TOC HNO
(I, TO LENM E$I =E$ THEN
o

J
(|
o
o
=T T
mmonm
po it

B3
"EMTER AMOLMNT OM OF

INPLUT A

IF _F:0 THEN GOTO S130
PRINT

LET A(I, ab_ntI,¢J+n

PRINT ,."ANY MORE STOCHK ON
E IY.'N'J'.’"
IF INKEY$<:>"" THEMN GOTO SiE

IF INKEY $="" THEN GOTO S15¢
IF IMHRKEY $="%" THEN GOTO S0&

CLS

GOTO 200

s580a8 CLS

E01@ PRINT Z%

Sa2a INPUT BS%

od3@ IF B+="" THEN GOTO &E0Z6
604 FRAST

2388 TP Ascr, TP

B8 3 . TO LEH EB%) =B THEH
_Z0TO 6100 " . o
5070 NEXT I
5888 SLOW

8090 GOTO 20706
5108 FPRINT , ,.B%

nlll?.l PRIMT ++» '"ENTER AHOUNT RECEI

T e M L

G0 o <Jon (R & G I 0 e
o8 oMessot. Gf

0 N e O NS QR S g e
fii ==

o n
MU=
]

(I,1) +8
=
THEN LET ALX,.=

DEG
r
m
-

‘:l o2 PRIMNT "FEY " H
2l70 PRINT .., "ANY
RECEIVED (v . M3 ™
5180 IF THKEY & ¢:' THEN SOTO &18

5199 IF IMNKEYS$="" THEN GOTO BL1S0
o F IHKEY$="%" THEM GOTO &0

FURTHER STOCHK

iJ
o
&
-]
)

PPQI}ULTS FEQUIRING
RE - DRDER LG, s
7310 LPRINT
W R v S a0 ST,

B e e S PSS SRR
7038 FOR 129

OR I=1 TO NO
7030 IF FAH(T, y =
il e

Al{I.A = =

N GOTO 72806 S o
845 LET fA=1
7050 LPRINT
7060 LPRINT "PRODUCT: -
7079 LPRINT As$(I)
7088 LPRINT “SUPPLIER: -
7289@ LPRINT S&(I)

7182 LPRINT “RE-ORDER @TY. “;A(I
2110 LPRINT

THE
THE

7885 IF A=0 THEN LPRINT "NONE."

2a
g WEBRINT TAE 8. “SAUVE =TOCHK FIL
E—
3828 PRINT , ,"ENTER FILE HAME.®

S830 INPUT EBS

ZX COMPUTING APRILUMAY 1983

240 IF E!i:”” THEH SOTO 5030
5045 PRINT "HE ° n‘f‘

8860 PRINT . '5Th TAPE REORDER
AND PRESS ANYKEY TO SAUE FILE."™
AD7@ IF INKEY$<¢>"" THEN GOTO 807

A
3032 IF INKEYs$="" THEN GOTO 8680

%agn anUE B
“FILE “,B$

F'HD'D"JL'J
DO
in-
-0
o
®
(o

7
=
Z
-

"STOCK SUPPLIERS LIS

- N@BMGE

OO G
1

o W =D

|

1 o
1, TGO &) =" * THE

e |

f*
HeE4d4-la~n
I

QOOZCCI T

cCOoOpE."v

- —

- Y =
T
m : .
& LI LN

e EEME QDN e
Jo o)

SNEEOECONI
arrmooonnnt 1o ko

Iﬁ-' H'L“L.. Il: |lu L] b
MANSOSoOE
QA DVD DT
O AWpeEHARND

)
o)
<)

~Tulh CONTROL .
OPTIONS: -

=

ENTER HMEU STOCHK I1TEM.
PRINT ITEHM DETRILS.
CELETE OLD STOCK ITEM.
ENTER REMOUVED STOCK.
ENTER STOCK ON ORDER.
ENTER STOCK RECEIUED.
PRIMT ITEMS TQ RE-ORDER.
SAYE STOCK FILE.

FRINT RALL REF. CODES

AND SUPPLIERS.

CHOOSE OPTION (1-9).

B e -
NMTER FRODUCT REFERENCE CODE.
Faolh 3TOCK Ccz3en

AMOUNT IN STOCK.

TRl (TR R TV

!

-

AMOUNT oM ORDER .

i B i
vl OD

4 4
=M oem oM

RE-ORLCER LEUVEL.

ﬂi::

|

=
m
i

RE-QROER QUAMTITY .

n

=iTER

= 2UFFLIERS DETRILS.

« BRRTOM. LTD.
AiNY FURTHER MEW ITEHMS (v OR M}7?

RODUCT DPETRILS
00D /s/STOCK C2356D

PHYSICAL STOCHK
RUUANTITY DELI DHD'ER

-i

oC

4

D

I*

in

4

1)
[I.Jl-*illv‘-[ﬂ
QReel

R
&. BARTON. LTD.

PRESS “C™ FOR COPY, ANY OTHER
KEY FOR MENLU.

SRODUCTS REQUIRING RE*DHEEEEEEl

Example outputs from the program.
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Bookshelf

Patrick Cain takes a long,
hard look at the latest
publications for your ZX

library.

Introducing
Spectrum Machine
Code

— lan Sinclair

If viou have walit Fﬂ-.'_'n_'-nTI'-,- 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 yvou are already
familiar with Spectrum BASIC
and are seeking to increase the
power and speed of vour
machine by programming
directly in machine code then
introducing Spectrum Machine
Code’ by lan Sinclair is a handy
compamon to have

The 135 pages and seven
appendices set oul 10 give an ex
tensive, if not always detailed
introduction o machine I"-!:'lil"
and the operations and func
tions of the bits that lie below
the keyboard. The book will not,
and does not attempt 1o, turn
the reader into a ompetant
machine code programmer, but
that i1s not a shortcoming, It I1s
designed to ntroduce machina
code to beginners (such is the
nature and extent of the subject
that no one book is sufficient to
offer complete knowledgel

In the early chapters, Mr
Sinclair (no relation to the ob
vious) introduces the RAM, the
ROM, the MPU and with clear
axamples describes the relation
ship between them. Subse
quent chapters take task with
binary and hexadecimal nota
tion, introduce assembliy
language and examine the use of
registers. Each section is fully
highlighted by worked examples
that require and assume minimail
previous knowledge. Finally
through the introduction of flow
diagrams ~,.|'|1|;1|r- maching code
routines are developed

Throughout, the book is
where possible, jargon free, the
text 15 always conscious that it
is aimed at newcomers and its
strengthis that it never attempts
to go too far into this confusing
subject 100 soon. However
where s deficient 15 in the
number of final machine code
program examples that are n
E.II.‘#I';I":" but since a number of
recommeandations for further
reading are made this is not such
a great problem

Whether it is yvour intention 1o

.

become a master of machine
I'I'_I[jl'_' ar ?.IT'I'II'I"\' 10 make some
sense of more advanced BASIC
programs, if you are well ac
quanted with BASIC then this
DOookK will make your understan
ding of the Spectrum, and mMost
other micros, far deeper

Published by Granada
.IUr.Ilern'_"-.f.‘.'r‘;I!"l'. Introducing Spec-
trum Machine Code s written by
fan Sinclair and costs £7.95
ISBN O 246 12082
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The Art Of
Programming The
16K ZX81

— SM Gee and

M Jones

Adding memory to a computer
adds to the power and potentia
of the computer. Efficient use of
the new potential often requires
more advanced approaches 1o
programming. M James and SM
Gee, authors of “The Art Of Pro
gramming the 1K ZXB1', have
wiritten a follow-on book, not
surprisingly called ‘“The Art Of
Programming The 16K ZX81
which looks at the enlarged
scope of the 'B1 with a RAM
pack and at programming
techniques beyond those re
quired for the unexpandec
machine

.-"nl:'r-.-_',-,u.-h the .?:':51 nas
many functions awvailable, its
capability greatly hampered
by its lack of memory. Similarly
if vour only user axpearnience has
been with a 1K machine, your
own programming ability may
be equally restricted. The
authors have attempted to n
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 n this

pocketl-sized edition
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Chapter one is an unnec-
essary justification for writing
the book and a wishy washy
tommentary 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 mamory locations for bet
ter effect. Three utility programs
Memory Use, Variable Use and
Line Remeamber are included in
the following chapter to provide
the necessary knowledge and
assistance i putting larger pro-
grams together and subse-
guently 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-
éd graphics, with simple ex
planations of where they might
be put to good use. Understan-
ding fancy techniques may be
fine, but it is certainly of little use
unless you know how to incor-
porate them into your own pro-
grams. Thankfully, this wide
fanging little book has taken this
100 into consideration and later
pages deal with designing larger
programs

Equally well dealt withis 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-
troduces machine code. The in
formation about formatting
machine code routines is small
but as a guide to just what is
tapable with machine code on a
ZX8B1, it is complete.

The Art Of Programmming The
16K ZX81 is published by Ber-
nard Babani, written by SM Gee
and M Jones, costs £2.50 and
85 8 guide to the larger "81 it is
an excellent compliment.

ISBN 0 85934 089 9

The Art Of
Programming The
1K ZX81

— 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)
= ot £1.95 what have you got
tolose?

" IXCOMPUTING APRILUMAY 1983

OK. 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 upinto
eight chapter headings: Making
the most of your ZX81 (|l seem
to have heard that phrase
somewhere befora); 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, 50 how about giving il
a try. After some long. quiet
evenings and many a mile of
printer paper with ‘BM X’ printed

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 expernence was Ccon-
cerned. Though some of the
functions such as RAND were
well explained, some functions
were not looked into i enough
detail, and gave cause for con-
cem when it came to the pro
grams themselves.

Though the programs were
guite 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 ZXB1 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.
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All things considered if
money is short and tha manual is
used in conjunction with this
book, then it would make a guite
reasonable combination, JW

The Art Of Programming The TK
2X871, published by Bernard
Babarni, 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 1o
offer both exciting and
educational games that make
full use of the Spectrum’s
capabilities and at the same timea
aim to teach by a proliferation of
methods the art of program
writing. Boasts that are fulfilled
to varying degrees! With Mr
Maunder's background as an
educationalist, it is natural that
his book should lean more to
mstruction

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 Computar
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 10
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
expected to do, what will the
screen look like: stepwise
refinement of the program
method and writing the basic
pragram are planned at each
stage before approaching the
computer better for getting
rid of bugs than D.D.T. Not then
too greal a surprise to discover
that each of the 21 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’

69
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guideline laid down at the
beginning of the book.

Whaere 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
wWerg used in nearly al
games, their effect or applica
tion was not terribly impressive
and certainly not utihsed to their
full. The screen images and
sounds produced appeared to
me to be more of
thought used because it was ex
pected, and not integral to the
programs themselves

of the

an after

The essence of many of the
games seemeéd 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
Amearican casino game Keno, it
requires the player 10 guess
gight numbers from a senes of

20, randomly selected betweean
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 EJr_'._r-' I. [_:'!.ll KS are wi |r:|"\.- of
mention. Of the others, the best
were those games which had

been adapted from favourntes
such as 'Blackjack’, ‘Solitaire
and ‘Concentration unfor

tunately they have gained
their translation to
and frankly | would

ratner Dlay ‘."r?

noth ng in
computer
originals

anytime

As a teaching manual on how o
programs, The
Spectrum Games Companion is
published Dy Linsac, written by

wrile games

Bob Maunder and costs £5.95

02 X

fSBN O 807211

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 '-."-."f'.\..-.nluu with 20 many

game programs produced
gshould ‘Invaders’, ‘Asteroids
and their vanants stll 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
bean dumped from PRINT to en
sure no listing errors, and by
substituting for the ZX printer a
clearly legible printout has been
attamneq

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 ahltered 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 varnations on
old favourites, and a new one
called "Guideline’, a develop
meant

of the game in which a

metal hook 15 guidea along a
wire without allowing them to
come and hence
cause a buzzer to sound. ‘Spec
trum Invaders’ was repetitive
and tame, with no battlemeants
to defend or hige behing and nd
bonus points on offer. OF the
others, "Mirror Tile’, a tile puzzie
with an infinite number of soly
tions and ‘Captive The Quark'
have been transformed suc:
cessfully 1o Spectrum and wern
probably the best

lhroughout, 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 detenorates somewhnal
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, 1s a loser

INto contact

The Spectrum Book Of Gamesa
written by Mike James, S M Ges
and Kay Ewbank, published by
Granada Publishing, contains
2 1 programs and costs £5.95
ISBN O 246 12047 9
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Microchips With
Everything

— Edited by Paul
Sieghart

As the user of a microcomputer,
youare 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 N communica-
tons, the microchip is responsi-
ble for Information Technology
(l.T.).. LT, is so significant that
the Government called 1982
the Year of Information
Technology, it prompted en-
guiries and discussions from all
corners of Great Britain. . T.isso
significant that it will sooner
rather than later affect you. It is
aiso the subject of a new book
published to question I.T.
‘Micro-Chips With Every-
thing' is not a book of detail orin
struction, rather it is one of
dscussion. More accurately of
five discussions that took place
guring |.T. year at the invitation
of the Institute of Contemparary
Ans, The subject discussed at
each of the meeatings was |.T. s
consequences: The Social and
Political Implications of Informa-
ten Technology, and in the

manner of true discussion the
views of many sides of society
wera represented. Each of the
meetings had specific subjects
to debate: ‘I.T. Doom or Boom’,
‘The Third World’, ‘Indepen
dance or Dependance’, "Work
and/or Leisure?’, ‘Privacy: A
Free or Secrat 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 wvoice their opinion
are also represented. And, as
the books preface rightly points
out, I.T. is the concern ol
everyona 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 contnibutors
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’
or will it “deny human beings any
form of self expression and
reduce them to an appendage of
the machine?’. In answering the
many guestions that continue to

.
be asked of |.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. |.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.

ISBN O 906890 32 2

ZX Computing Software

ping Trauvmas?

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
stlected from within the pages
ol ZX Computing.

ZX 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

Dreinpipes — A Spectrum adap
tation of the classic mechanical
arcade game

Spectrum Maze — All you have
lodois to get out of the maze as

guickly as you can. Sounds
sasy. ..

" IXCOMPUTING APRIL/MAY 1983

ZX Utility 1

Spectramon — A Spectrum
monitor 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 softwara 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 1o the
following address

ASP Software,
ASP Ltd,

145 Charing Cross Road,
London WC2H OEE.

— i
Please send me...........copyls] Please send me...........copy(s)
| of ZX Games 1. of ZX Utility 1.

1 am @enclosing my (delete as necessary) !
| cheque/postal order/international Money |
] imade payable to ASP Ltd) e

or
Debit my Access/Barclaycord * |
i*delete os necessary) i_;::ﬂ J

Please use BLOCK CAPITALS and include post codes

ADDRESS

|

|

| NAME (Mr/Ms)
|

| Signature

Date

POSTCODE




TASWORD THE WORD PROCESSOR

“Very good value and great fun to use.”
“Unreservedly recommended.”

Popular Computing Weekly 19882 - ZX81 Tasword

Now wyour Spectrum becomes a word processor with
TASWORD. All the features of the ZX81 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, 1o 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

Whethar you have serious applications or simply want to
learn about word processing, TASWORD makes it sasy 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 EFFECTS
WITH YOUR ZX 81 o

TIMEX Sinclair 1000 '

or SPECTRUM

THE ZON X

Y i
.
FULL instructions with many sxamples of how lo oblain eitects and
the programmaes, supplied. Fully guaranieed. Britlish Made
B PRICE £6.80 ingc. VAT
'h I

Dapl 7x PO Boa @,
63a, Sreet
e Y

£1 DEMONSTRATION CASSETTE

See for yourselt what TASWORD can do. Send just £1 for a
demaonstration cassette. This cassette comtains the TASWORD
program (with some facilities inhibited) and a text fila 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 ZXB81 (16K) is still available at £6-50. No
demonstration cassette available but send 50p (refundable
agamst your subsequent purchase of ZX81 Tasword) for a
copy of the manual

ZC

WMPACT SOFTWEAR-

Fs Scotd B Capdis cormes pusity s ers b e

Destroyers 16 & 48K IX

New and original arcode gome in real lime, Writien i high
speed machine code with hi=res graphics, full wr and
sound ellects. Teal your skl againl the owae & and
varying lirepower of the diHerent woves ol ! he

ﬂﬂl‘rnr.r;_ ""*‘ icore savad. 'E- &-50

Spectirum

48K ZX Spectrum

First gualily via: tiek game in fraal time with hi=res
','-hu‘ plul gonilant an screen diaploy ™ g_p':lu-.‘. map

leng remge sten, and rleluvas reporl,
Ovar Iwenly cemands with full tolows
stound €Mecrs,

Thisx gams pravides o real chollangs

for the IX Spesctrum gome player,

£ 650

EDINE

In TREK £ac50

X b - . i
IMPACT SOFTWARE
70 REDFO & ; DESTROYERS £&-50
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ZX 81 SOFTWARE

FROM EASTERN SOFTWARE

FRUIT MACHINE

DRAUGHTS

MISSILE ATTACK

EDUCATIONAL CASSETTES (16K)

"_:.p[ 1 [Suitable lar 4 16 & year olds
Tape 2 {Suitable lor 5106 year olds)

Tape 3 (Switable for § 10 7 year olds)

WANTED

To: EASTERN SOFTWARE, DEPT ZXC, P.O. BOX 169,

HIGHWORTH, SWINDON SNG6 TES

Eastern Soltware
All Four Games Only £4.95 Tick Box

All Three Educationa Packages Only £4.95 Tick Box [J

."-'!"T' Price Nu ]

il l d | | MNAME

A +— ADDRESS
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5 Far and away the Dest
£59

on senes has recenved axcellent [Iress

G
Yor COmpurer

Thoughtifully wntten, detaded and illustrated with
neaningtul programs putstandingly usetul EZUG

The Spactrum Games Companion’ is the latest additon
o the senes and s amed at tha games player and
programmer alike [ﬂ_un:‘. ong games designed sped fically
g LA SPECIrun t My Joesn wWilr ear MSIrUCHIONS OF
xpdaned fully aath

gesigned anc wntier
% Show hiow 10 S8l up and uss the

ow 10 create your own games, Later

clons cover number games, word games, board games
simulation games, dice games ard games and grd games.

If you want 10 enjoy your £ specirum and learn iIls secrets

Baolsy M auniie

Socwence at Teesside Polybechr hokts an MSe deaghes

he Britsh @

The Spectrum Games Companion 15 available from good

|.-H,.__r_:.__ F ri--:|I--

LINSAC.{ )68 Barker Road, Mlddlesbrough
Cleveland TS5 5ES

id £} for Europe or 2 N

ISBN 09072711 02 X
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SPECTRUM UTILITY s s

Robert Erskine shows you how

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 da 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 @ small fraction of a second.
Although there is a routinein the
ROM which enables you to do
this (using an RST 10 instruc-
tion) the process can be rather
long winded unless 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 programs in
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 held in
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-

74

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
desigried 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 nput
gach of the displacements bat
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 handiwaork 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
egight bytes and these would
therefore have to be changed.

Grafcodeis a BASIC program
which generates data files of
graphics for Grafprint. To use it,
first create your graphic image
for text) anywhere on the
screen, preferably from the top
left-hand cormer 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 characters in 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 maintaned.

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 Gral-
code, store it temporarly on
tape and continue with a new
set of graphics, bringing tha
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 1o 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 i-
lusion of continuous action wil
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 abové
RAMtop using a block move
routing in machine code and
reprint it to the screen between
moves by means of a similar
routing. Since this technique
uses up nearly seven thousand
bytes of RAM it is hardly worth
contemplating on a 16K Spec-
trumn, unless the rest of your pro-
g_ram|:'.er'|nrr__*l'l,-'|nrﬂachlnECDd\‘!.
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SPECTRUM UTILITY

R

Enter as a direct command:

RANDOMIZE USR 323e8B .
The moon lander graphic printed when the Demo program is RUN.

REM DEMO
18 EhEen 52,
@ POK ’
%ﬂ POKE 32301,88
40 POKE 32302, 156
5@ POKE 323&36126

228,255,285
135 EEE
é J'

o
[
n
~J
m
)
]
b
Ll
~ =
HJ'-

2@ DATA 42é45 126, 235642,¢¢ ,12

82,24,32.237,91.50. 2284

65 S0
9,5 4ai4.35 i ié* 247, ¢2 sa 55
&
ta.a1£ 616
ZF USR 323@8"
“"Enter data =
tart ™

LET dat=data

6@ FOR x=32308& TO 32451
70 READ buyte: POKE x,bgyte
B0 NEXT x

6,26,50,48,126,19,26,1198,213, 534,

5¢,126 , 205,233,255, sa 157 237,82,

56,11, 42, sé 126,17, i éza?.

181i857a88 48 4142 20,38, 00

18 e, 167,26 éaé é

,E 44 ,200,50,43, 126
63 iz%a
ém 552 554
128 240,
255, 1 i
{16 PRENT AT 2e ;"Enter as d
:re:t cCommand : 'ﬁT 1.8; “HFINDDHI
The listing of the Demo program.
i1 REHM GRAFCODE
SERd PRINT AT =21,8;
9605 INPUT data -

9618 PRINT AT 21.,0; "Enter first

alt address™

S81S INPUT att

9620 PRINT AT 21,@, "How many cha
racters in graph:c""

29625 INPUT char: DIM di(1): IF ch
ar>1 THEN DIM d(char-1)

?ﬁ:‘:r? POKE data,char: LET data=da
d+

89632 IF char=1 THEN GO TO 965S

9635 FOR x=1 TO thar -1

9637 PRINT AT 21.,0; ",

954125 PRINT AT 21, @, "Displacement
..x.IJ?

9645 INPUT dix)

S650 NEXT x

9655 FOR x=1 TO char

89660 POKE data,PEEK att
9665 IF att<227a4 THEM GO TO SBo

S
9575 IF a1t <2324@ THEN GO TO 9686

957'* LET bytesatt-2560
S680 GO TO 97ee

9665 LET byte=att-43S2
896990 GO TO 9700

9895 LET byte=att-6144
5788 LET count=0@

97085 LET data=data+1
9718 POKE data,PEEX bite
9715 LET count=count

9720 IF count=8 THEN GO TO 9735
9725 LET byte=byte +256

S73@ GO TO S7@&s5

97385 LET data=data+1
9740 IF x:char THEN POKE data.,di

%)
8745 IF x«char THEN LET att=atts+

9780 LET data=data+i
9788 NEXT x

3??3 PRINT AT 21,0
4

9768 STOP
The isting of the Grafcode program.

; '"Done-Ffrom i
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Control Bytes

f:ﬂafprint dlsassembled
r mon
e Hex code Mneu ie
TEZD 58
7E2E  gC
JEZF TE
7E30 00000
;533 00 e
34 2A2E7
;S; TN JEE SE'FZEEEEH
;EBB EEEC?E tg HL,(7E2Ch)
E3C 32307 et
;Efg 32307¢ ILIE:E S:EEEDMA
7E4( ;? LD A, (DE)
;Egg D5 ESSH EELLA
22327
7JE46 B * EE BEEBEM'HL
;E.ﬂ 21FF58 LD HL 26
4A A7 AND 7 e
7E4B  ED5o SBC i
;E:E 3808 JR ngDcfEh
7E4F fﬂaz?E LD HL,(7E32h)
7E 10018 LD DE.
55 A7 AND o
7656  EDB2 SBC 3'A
;EEB 1820 JR EEE
?55? ED5B327E LD DEq;Ea
7 21FF59 LD HL. o
E61 A7 AND e
7E62  ED52 SBC S'A
gggg 3808 JR cLIth
e B i
7E6C A7 AND DETTDGh
7E6D  Eps2 SBC HL
;E?f 1809 JR +ngE
7€71 f?sz?e LD HL,(7E32h
000A LD }
7E77 A7 AND DEQAGGh
7E78  ED52 SBC
7E7A D1 POP HL -
7E78 13 INC gE
;E;E 0608 LD E%Eh
TETE ;? LD A (DE)
;EE-:TJ 05 [L:Ec i[aHU'A
2804
7EB3 24 ;ﬂE i
7EB4 13 INC g
;Eg? 18F7 JR %Bh
2A327E
7EBA  3A307F fg EL;?ESEM
7EBD 0601 LD i
7EBF  gp SUB it
7E90 cCg RET ? ©
;EBI 32307E LD (7E3
?Egg 13 INC DE oA
7€95 1A LD A, (DE)
0600 LD |
;Egg 4F LD (E: gﬂh
09
JE9QA 18A3 fﬂpn oy
7E9C  0138F0 LD scsggaan
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SOFTWARE REVIEW

The Hobbit

Phil Garratt, after a brief
sojourn in Middle 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, JR R Tolkien, noranyone
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 seriocusness with which

gome 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
ona TRS-BO, but was converted
to the 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
order to provide additional clues.
Also part of the packageis a 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 Bilbo
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

. L - AP

the famous wizard, Gandalf the
Grey, who is usually not far
away,

The program is written in
40K of machine code and data,
so it takes about four minutes to
load. While you are waiting, you
have an impressive picture 1o
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 adventure
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 quita
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
outling is drawn wvery quickly,
but the filling in with colour is
done line by line and so does
take a few seconds. It can be

slightly tedious when the same
picture keeps being re-drawn,
but this is only a minor drawback
as the addition of graphics as

TS
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Photograph courtesy of United Artists

SIS T Y ARE PR B R e e

Some sample screen ilustrations from the program, The Hobbit

good as these adds a whole new
gmension to the adventure

Picture this

Once you have admired the pret
Iy picture, pressing any key
gives the written description of
the location. This also has some
Specia Firstly, the
scréen 5 sphit Into two "win
gows’', the top 17 lines being
used for the illustrations, the
narrative descnptions and res
ponses from the wvarious char
pcters. Thisis in upper and lower
case, and by redefining the char
acter set, the output is displayed
with 4 2 characters per line. The
bottom 5 lines make up the

wures

communication window" in
which you type your commands
and if the computer doesn’t
understand or cannot carry out
your request, a message 1s dis
plaved here. The lower display is
made up of standard 32 char
acters per line capitals. Some
kKeys have special meanings
7" means repeat the command
b, B, 7 and B can be used 1o
move West, South, North and
East, O deletes the last character
entered and shift O deletes the
WNoe hine

Commands are entered using
what the authors have named
Inghsh, which they claim is the
most sophisticated natural
language recognition program

Yolr afe 4if a a
Rills ahesd
3 o

) |

yet developed on any micro
You can enter quite long
santences, 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
§ extraordinarily large. Yet
despite the size it is very quick
although the system is not
parfect. For example ‘light’ is a
command common to many
adventures, and 1s accepted n
The Hobbit, although nothing
happens and the curious
message You light 1§
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 origina side

Cries for help...

Several special commands are
also available. 'Print’ copies
everything in the upper, nar
rative window 1o the printer.
rl‘.r" -:_1[‘.1;”1!('_‘; I'Ilh[_'l!.i-]\,'h are not
coped, wich s perhaps just as
well as it would slow down the
game if they were, and also the
black and white result wouldn

do justice to the colourful

designs. Your

commands are

X COMPUTING APRIL/MAY 1983
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not sent to the printer, S0 you dras / | : : /L ctenstic [ (=1 £ that the staff on the Sinclai
canno C anly use the oyt killing me off and s 3y, sontinually giv anc stand | gn not seling hun
put to an earlier path : o the start. 'Help’ / th g - 0 ap i rums) have :
Still, Bilbo is meant to be f | useful command, and will : ) g :
rT'r-il--'1r1 and re C I ‘"No 3 8 hir t ‘ f wait, e ; Hurry up’ o obb ar than
|:-r|r| turns the pnnter ) ) ir late weaic | start :..lrlv.]lr' i | g ! 1} of other

§ - .t " [hlrf‘”'[-" at r,—ir." . -

that the aut 3 By .
f are “Anin A W|zard game [ :

The first & S ot! s certainly a marvel
yvou to gak to anyvone present Despite having only explored game, which should set the
so, for z e, vou can enter littl more than an eighth of standard for future Spectrum
‘Say to orin “‘examine the Wilde ave Seen nine entures, However, in spite

» 3 Nt graphic Mg

-br-,jm,- \ 3 I 0 \ A55L | have some [‘munl:uynq | feel that £14.95is

1'[Lr1,1|r1r_] and his mood. "Animaction’ refers to rr_u_u,.- vel found : a rather huigh price for a [.. ogram

that all the animals and ay into the ts of the r-.ﬂl.;..!\- which ( to sel
far into s [} als have ( Mountains, but | hope | will as |
the ads -+'r1!ur1* ¥ ave delved, character and ul|| 1'-* mow rni greatly look forward to the riddle
based on the parcentac the around and making £ o ntest with Gollum (inciden
n, without waiting for tally the riddles are different to
o do anything. So far about the ones in the book, not surpri
’ ' ) animaction | have singlyl). At : uple of recent
unidentified creature witnessed is Gandalf beh: n.lr‘u] micro exhibitions | have noticed
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¥ ou begin this game with £E100

ih vour pocket, and each time
yvou make a bet on a horse, your
stake money is set at £10. I
your horse is not first past the
post, yvou lose your money.
However, if vou're lucky and
your choice wins, you will be
credited with a random amount

up to £50.
Should you run out of cash,
wmcn horse Wi“ 40 PRINT "HORSING

the game will halt and you will be
’ ABOUT
> 50 PRINY

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 better?

told how many races you bet on
The program will also ask you if
- -
| win the racein
{ this program f

60 FOR!=1TODS

70 PRINT

BO NEXT |

g0 LET I =100

100 PRIMNT "HITN/LTO
PR'JCEED"

110 LFE-TK=K+1

120 I'NPUT A%

130 CLS

140 IFM < 10 THEN GO
1O 320

160 LET Z=RNDIB)

180 PRINT "WHICH HORSE
DO YOU WANT TO
BETON(1 TOG)"

170 PRINT “¥YOU HAVE
£ :M

180 INPUTS

190 IFS=1ANDZ=1
THEN GO TO 270

200 FS=2ANDZ=2
THEN GO TO 270

210 IFS=3ANDZ=3
THEN GO TO 270

220 IFS=4ANDZ= g
THEN GO TO 270

230 IFS=5AND,Z -5
THEN G TO 270

240 FS=BANDZ =6
THEN GO TO 270

250 LETM=M-10

260 GOTO 100

270 PRINT “YOU WON"

280 LET G=RNDI(50)

290 LETM=M+G

300 PRINT YOU HAVE
£ M

310 GOTO 100

220 PRINT " YOU HAVE NO
MORE MOMNEY "

330 PRINT " YOU HAVE
LOSTIN “:K:"BETS"”

340 PRINT ~ AGAIN?~

350 INPUT AS

360 CLS

370 IF A% ="¥YES" THEN
GOTO 10

380 STOP

your ZX80 writte
by Andrew Hasle
of Walsall.

.." Phatograph courtesy of Transcontinentai
& Film Productions (London) Ltd
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VOLCADNIC DHNGEON
CHAMPIONSHIP *%&=

o
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 ventura into its maze of caverns to rescue the
Princess Edora again and again. If 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 Waorld 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 _pn the 36K ZX-87, 48K
Spectrum and Dragon 32. Anantoyform is supplied with
every game. (Anyongiwho already owns fheé“enginal ZX
version can enter by sending a SAE for an entryfom.)
v Order vu%mw NOW from CARNELL SOFTWARE, 4
Staunton Road, Slough, Berks. Only £5.00 including

J l"hy Judgas decision is final and no correspondence will be
‘v.-,;rﬂared into. All business associates of Carnell Software,
and their relatives, are disqualified from entry. A copy of the

\\\ rufes of the Volcanic 'Dungeon championship will be
\ - supplied with the entry form.;

/ J i\ paron 32 F*FJF‘ Also available from good microcomputer stores.
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competition

ipetition

Win a complete library
for your ZX Spectrum.

Thinking caps off, it's time to
relax and enjoy this easy-to-
enter compaetition in which you
could win a complete library of
books for your ZX Spectrum.

No doubt, you've all seen
wordsquares before, but for the
sake of anyone who has not, all
you have to do s to find the
missing words in amongst the
pmble 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<POVWSOMIPrZONO-Mp
ZOo-Hr—Izmuygz——HI>ZN
roTrs<zcozmuoOro-H>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.

NWOoOOrMEITpIPp<ZMr—Arz

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
Speactrum...

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.

NOCIPrX—OIrnZrood»
4T VZrO<—ZPOArZO-H"

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.

Mo 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 1o:

ZX Competition,

145 Charing Cross Road,
London WC2H OEE.

N<Z2TIDIMMOOrdI0Z2"00>2
I PS—HNOTVr 1T O0Z0-100Z0C
H0P<ITINAHPSIM<OSHND

PETITION
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ZX Workstations..

for Spectrum&ZX81

prices (£'s, incvar)

Spec trum 15
IJ-DE.'! age 2‘-.

mwﬂ' switch
Speaker

These stylish plinths,
in tough moulded ABS, will raise and tilt the TV for better
viewing, and an?le the computer for easier typing,

Thgduower Su s fixed underneath. The printer can be
used with the trum version, the RAM with the "81°

and the cassette player with both. Full details from
Peter Furiong Products. Unit 5S¢, South Coast Rd Ind. Estate,
Tel (07914 ) B1637

Peacehaven, Sussex BN9 BNA

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 ‘-E‘h CE F’HﬂN* 01-769 2887
WITH ACCESS/VISA (24hr Ansafone)
| orsend 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

az

Great games
for your - \;,
Spectrum "

from ‘f”

MIRGULEN = Ky

Sorcefer's I:astl

Takes you into a world of magic and

mystery, Graphical position and a host
of options with this exciting adventure £5 50

game for the 48K Spectrum

Scramble

High-speed arcade game - the fastest
available. Thrust, altitude, fire and bomb
controls. For 16K or 48K Spectrum EE-E“

Masterchess

Ten levels of play + change sides or
level in mid-game + set board to any
position + scrolling history + displays
your moves and compulers + copy
display & history to printer any time

+ save game al any pount + recommend
move option + plays all legal moves

+ indicates illegal moves + Chess Clock
on reverse. A powerful, adventurous and
enoyable 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)

-.',..:,:.-r._-.r!;_j-.|1|-!'.||"5,. the Mikro-Gen range of programs and add-ons
available from local stockists or direct from the "1.1r-_|*.1|.'._.rrr'f..:[."-'.15-- mans
heques'PO s payab o Mikro-Gen and add 40p post & pack

uJLSJU CEN

ept ZX ."-'n. Agar Crescent Bracknel
-I' H ACKNa 03 i -."."'.'.'

£6.95

Barks RG
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Into the
fourth

Areview of the new 4-D
adventure from
Quicksilva, with Phil
Carratt at the helm.

2 H 1P 5

THE SHIPS
InTo FOurR

1. . THE

conTARODODLLS

INSTRAURENT ARE DIviOEO
SECTIONS.

LONG RANOE EORMNER

.
PROGE:TINE-ORTE -
ﬂé::nnn HOLL I 5= = =

DU ICHSILYA B 1]
igaa ] =

SHDES THE

iéa SECTIRE.

ANO THEIR CONTENTS.
A OROSS SHOWS A PLANET.
A SHOARTY LINE SHORS 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
dmension, time itself. We are
toid that the two thousand year
oid 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-
cide 1o overthrow the Squarm,
but instead of doing the decent
thing and fighting it out man to
man (or rather man to reptile),
they hit on a sneaky trick. They
dig out the two thousand year
oid 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

sectors, one of which contains
the Time-Gate which your ship
will automatically pass through
provided there are no enemy
shipsin 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 nto 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 1o 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

Gand 7 forleftandright, Band 8
for up and down. Zero fires the
lasers. The program comes with
a little keyboard overlay to help
yvou reamember 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, 15
shown as a cross. The display is
very small indeed, and some
people with ropey TVs (or
ayesight!) 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 honzontal 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 scatterad 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 & 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. Tojump to a different sec
tar, you prass ‘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 1o a sector with a planet
and knock out any aliens. Then
pressing ‘P’ causes a landing,
also accompamed by very In
genious graphics. All your
systems are then restored o
‘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’ restarts 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 playedon 5
levels, and at the higher levels
the time steps get smaller, and
as each earlier galaxy has more
and more ahens, the game gets
progressively harder

Is that all!!

The biggest faull 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, i@ 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
& for the jump to the next sector
and putting off repairs for as
long as possible

The program comes in two
J4K parts. The first gives you
the scenario 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 s given about sconng,
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 (4BK Spec-
trum only), another winner for
Quicksilva

Time-gave is avaiable from
Quicksiva, 92 Northam Road,
Southampton, Hants S02 OFB
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PROGRAMMING SKILLS

Adding interest
to 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
easy to get some sort of pro
gram up and running, It 1$ not
s0 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 "8 key
{moving in the direction of the
arrows on those keys).

Although there is no time
limit on this program (50, 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. Youcan, as | mentioned
a few moments ago. move
yourself back and forth using
the ‘5" 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 nse
MNote., by the way, that |
have deliberately used explici
names for the vanables within
this program. That is, the
varnable name for the score is
'SCORE’: for shots left it is
'SHOTS': for your position
down the screen, ‘DOWN’




and for your position across
the screen, the variable name
s ‘ACROSS’. Even though it
takes a little longer to type long
variable names into a program
and (of course) they use up
more memory than do shorter
names, running out of memaory
i rarely & problem on the ZX
Spectrum, and the advantages
ofusing explicit names to keep
the purpose of various parts of
the listing 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
pinted slightly further down
the screen, you would not
have to search through the
program 10 work out which
variable held your ‘down’ co-
ordinate. If you have used ex-
plicit names 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-
son on it. Note the Caps Lock
must be engaged, as INKEY$
i searching for an input of a
capital 'F' to fire.

Line 40 defines the string
vanable, A%, as along series of
ketters and spaces. The letters
tan be anything you like; don’t
feel you need to copy mine.
Theimportant thing, however,
i 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
— you get the words above the
keys by pressing down both
Caps Shift and Symbol Shift at
once, then touching the key).
¥ your string is the correct
length, PRINT LEN AS, follow-
od by Enter will give you the
angwer 32,

The appearance of move-
ment which is given to the
ducks is created by use of
Sinclair BASIC's string-
handling commands, which
#low for a technique called
‘shcing’. The vital line for the
movement is line 130, which
resets A S equal to all of the str-
ing without its first character
= thatis, LETAS = AS(2TO)
= and then adds to the very
end of it the character of the
8tring which was at the begin-

- )
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ning, A$(1). The string is re-
printed, over and over again,
as the program RUNs by line
70} in the same position at 7,0
leight lines down and starting
hard in the left-hand margin).
Because the string is, 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,
A%(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.

&

X

Look at line 80, When the
computer coOmes across an
IF/'THEN statement, it checks
to see if it finds that it is not
true, then it moves alongto 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 90, 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-
KEYS = "'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 I[F/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
lactually, as you seein line BO,
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
AS(ACROSS) lies directly
above you.

If line 90 discovers that
AS{ACROSS)is anythingbut a
space, you have hit a duck, so
the computer continues work-
ing through the line. The
variabla, 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 (line 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.

‘A l'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-
gramonthe 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
whita,

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" isused to

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 to
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
more 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. Thisis
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-
RUNning 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,
area) 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.

v
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Line 25 is a loop, using ‘G
as the control vanable. The
loop runs from one to 20, and
each value of G is used in the
second part of line 25 tocreate
a tone, which because G is
increasing — rises rapidly. The
duration parameter is set at
008 which 15 about the
shortest sound |'ve found can
be heard clearly. Line 35 pro
duces another loop, this time
counting downwards. You'll
discover that different STEP
sizes produce quite different
types of loop effects, and you
may well wish to change the
STEP size in both this line and
inlineg 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 computér uses to
refer to the character being
printed, so PRINT CHRS 65
produces the letter "A’, whose
CODE is 65) of the first ele-
ment of the string AS (that is
the element which s the fur
thast 10 the left) and creates a
tone from this. The effect of
thiss to produce a short "beep’
just before a duck disappears
off the screen to tha left

You'll see another BEEP
command at the end of line 80
This one is sounded avery 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-

a6

gram and hold your finger on
d o 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
ASisnotequalto aspace), 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 n the line, s
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 aduck has been shot. And
if yvou're not quick in taking
your 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 very 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
yOour programs

| will be introducing two
new and updated versions of
the Duck shoot program,
which will include user-defined
graphics as well as more than
one line of ducks! Join me next
ISSUe8
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1@ REM DUCK SHOOT Program |
2@ LET SCORE=0
2@ LET SHOTS=1S
4@ LET As="ZAR DK SL DF G
FD FGG G oy
5@ LET ACROSS=1S5
58 LET DOWUN=l4

v PRINT AT 7,0;RA%
8@ PRINT AT D N,ACROSS-1; " X

9@ IF INKEY$="F" THEN LET SHOT
S=SHOTS-1: IF A%$(ACRDSS) ¢ ™ Tk
EESE?T'ﬁcnnE =SCORE+5S7: LET ﬁstﬁt
1908 PRINT AT @.@; "SCORE: ,scon
E,."“"SHOTS LEFT: *;SHOTS;*“ X i
11@ IF SHOTS <1 THEN PRINT AT 10
S THAT 'S THE END OF THE GARM
E*: STOP l
120 LET HGHDSS=HCR055+[INKEY$=*

37) — (INKEY$="5")

132 LET A$=A%$(2 TO ) +A$ (1)

14@ GO TO 7@

1@ REM DUCK SHOOT Program 1

15 PAPER 7: BRIGHT 1: CLS : IN
X &

2@ LET SCORE=@

3@ LET SHOTS=15S

4@ LET A$="ZAB DK SL DF G :
FO_FGG__ G " -

S@ LET ACROSS=15

60 LET DOUN=14 :

7@ PRINT AT 7,@; INK RND#6;AS$

8@ PRINT AT D’DHN ACROSS-1, INK
2," X

Q@ IF INKEYS$="F" THEN LET SHOT
S=SHOTS-1: IF RAS$(ACROSS)<>" *“ TH
ENSLéET SCORE=SCORE+57: LET ASI(AC
Rﬂ -'.‘__.1-! L1}

188 PRINT AT ©®,@; INVERSE 1. "5C
ORE: "; FLASH 1;SCORE; FLASH @.,"
SHOTS LEFT: "; FLASH 1; SHOTS; ﬁ.
H5H &;"°

110 IF SHOTS«<«1 THEN PRINT AT 1@
:,él_E.l_. 'ETD;HHT S THE END OF THE GAM
“12@ LET ACROSS=ACROSS+ (INKEYS$="
85") ={INKEY$="5")

13@ LET AS$=AS$I(2 TO ) +As$(1)
l4@ GO TO Ve
1@ REM DUCK SHOOQOT Program 3
2 iS PAPER 7: BRIGHT 1: CLS : IN
[ =
2@ LET SCORE=0
25 FOR G=1 TO 2@: BEEFP .003,6G:
NEXT G
<@ LET SHOTS=1%5

328 FOR G=5@ TO 2@ STEP -2:. BEE

P .005,G6: NEXT G

4@ LET Rs$="ZAbE DK SL OF G
D FGG G b

5@ LET ACROSS=1S

6@ LET DOUWUN=14

7@ PRINT AT 7.,@; INK RND36;AS:
BEEF .008, (CODE RS) 72

se PﬁINT AT DOWUN,RCROSS-1; INK
2, “: BEEP .E‘BE RCROSS
5 =T IF INKEY$="F" THEN LET SHOT
=2=5HOTS-1: BEEP .@S,33%5HOTS: IF
A% (ACROSS) <> *“ THEN LET SCORE=3
CORE+S57: BEEP .05,50-5HOTS: LET
A% (ACROSS) =" ": BORDER RND¥7: BO
RDEFI RND%#7: BORDER RND3#7: BORDER

15@ PRINT AT @,@; INUERSE 1;"SC
ORE: ", FLASH 1, SCORE, FLASH ©,"
EEET; LEFT: ", FLASH 1;SHOTS; fL
11@ IF_ _SHOTS<1 THEN PRINT AT 1@
,@; " THAT ‘S THE END OF THE GAM
E“: STOP
_12@ LET HDRDEE ACROSS+ (INKEY $="
‘) = (INKEY $="5"
T13@ LET Ftr-TFis{E TO ) +AS (1) -
14@ GO TO 7@
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HAVEN HARDWARE
K - - — N ]
OT SAE for details. 4 Asby Road, Asby, Workington £ umbria CA14 4RR
TH Prices include VAT and P & F
AL Some of the products are also available from the following agents
oR I THE BUFFER SHOP, 374A STREATHAM HIGH ROAD LONDON SW16
10 MICROWARE, 5 ST PETER'S LANE, LEICESTER
A
——2 ZX80 & ZX81 HARDWARE ZX SPECTRUM SOFTWARE CASSETTES
m 2. 3 T o renresents :
[N Repeating Key Module B N e T
|-l:| "._ |'| I']n,_.._ :..'.1"‘ ekl Gt GAMBLE s :
[As reviewed by Popular Computing Weakly) Solitaire
Inverse Video Module Alpha-Numeric move entry
KIT £295 BUILT £4.50
b As reviewed by Popular Computing Weekly) I':"a’lience
A Keyboard Beeper Module N - e
3T KITE695 BUILT £8.50 Mancala
l:"r_-_ Kerhuard Eniry Module he-Alf
5C PTGt R REPULSER
= Input/Qutput Port Repel the alien invasior
L KIT€1095 BUILT £14.9
L Can used with 16K RAM and printer without NE"H JUPITER ACE INPUT/OUTPUT PORT
bl motherboard KIT £1495 BUILT £19 95
' Programmable Character Generator
H'I'-:--.-._I:_ Ei-._-il - A
k. IK Mnmur-,- Expansion
3 BUILT for only £12.0C BOOKS
N The most reliable memory expansion availabls Cambridge Collection
! Full Size Keyboard with Flapent I{ﬁ'_ur— he first of its REARY Frogremines). 3.9
t Suilt version plugs in. KIT £1¢ BUILT £24 9 Cambridge Colour Collection
i = X Edge Conneciur <0 Spectrum Programmes) 6.9
23-Way Long gold plated pins £2.95 Cassette for Spectrum Programmes
g 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.
| o8 We will also make offers for secondhand computers and hardware.
T WE ALSO STOCKA LARGE RANGE OF RESISTORS, CAPACITORS,ETC.
= g tenw
b Access Card Orders Accepted -~
P Ring 094 686 627
C
: (24 hr. ANSAPHONE) HORRRRE
L
e e T L . T
e 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)
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SPECTRUM UTILITY

Simon _
Goodwin
of

Hereford

unveils an

excellent
program

for the 48K
Spectrum.

If you've ever wondered how
your 2X Spectrum works, Spec
tramon (the Spectrum monitor)
will make it easy for yvou to find
out. This program will print or
display the contents of ROM or
RAM in numeric, charactler or
assembly language form. Ad
drasses may be entered in
decimal or hexadecimal, and the
user may select the base used
for output

Spectramon will run on a
4 8K Spectrum with or without a
printer. The disassembler option
has been wntten with the fail
ings of ZXBO and ZXB1 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 ZB0 processor us
ad in the Spectrum

Z80 instructions

The Z80 instruction set is the
most complicated of any B-bit
microcomputer. The ZBO pro-
cessor was designed by a group
of people who left Intel, the firm
which makes the B0OBO pro-
cessor, to set up Zilog. The 280
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 ZB0 without changes. New
programs could then be written
using the added facilities of the
Z80. That was how many early
280 programs were produced.
The BASIC interpreter used on
the TRS-B0, for instance, is
substantially an 8080 program
even though the TRS-BO has a
Z2B0 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 ZBO
processor. Zilog added instruc
tions to handle fast moving and
searching of tables in memaory,
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 (8
bits) to store the instrucltion-
numbers for the 8080, 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 wvalues) 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 B-bit computer!

If you consult Fig. 5, you wil
see the standard £Z80 mnem
onics listed. The prefix byte 203
15 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 mstruction is an
8080 one, which would use
register pair HL but must now
use register |A Instead
Likewise, the prefix, 253, in
dicates that 1Y should replace HL
in the next instruction. If HL was
in brackets in the old BOBO in
struction {as in LD a, (HL)) then
the ZBO version allows an offset
to be applied to |X or IY before
use — this is specifiad in an extra
byte after the end of the 8080
instruction. Finally, the prefix
237 is usad 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 yvou've probably realis
ed why a monitor is a useful pro-
gram Spectramon will aute
matically convert sequences hikg
‘EDH 7BH 3DH 5CH’ into the
mnemonic, LD SP, (23613l
The EDH told Spectramon thatit
was a miscellaneous Z80 add-
on instruction (EDH is 23]
decimal). The 7BH corresponds
to LD SP, (some address], and
the 3DH 5CH corresponds 10
the value 23613. To
that, convert 3DH and 5CH ta
decimal then add the Tirst resut
to the second [(multiplied by
256). It's an awful lot simpler @0
let the computer puzzle that oul
than it is to work it out for every
instruction by hand.

Of course, you may think l
that LD SP, (23613), is just as
baffling as EDH 7BH 3DH 5CH

in which case, you' |l have 10
learn a little about 280 maching
code before Spectramon
becomes useful to you. Befom
you can investigate the ROM of
a computer, you 4o need 1
understand the computel
language in which it was wniten

assembler, in most cases. LD
SP, 12361 3) is an assembiler jof
‘assembly language of
machine code’) command. i

chacx

ZX COMPUTING APRIL/MAY 1983




SPECTRUM UTILITY

lis-
ro-

ke

3).
tit
id-
7
ds
nd
1o

1o
Jht

to
ut

h L

SYROSNELISECIE

you

assembler, please don't throw

this article away! It will take you
no longer to learn assembler
than it did to learn BASIC (it
should be just as much fun toa)
and you can come back to Spec-
tramon when you know more.

In fact, the instruction LD SP,
{2361 3) has a very simple pur-
pose — it tells the computer to
put the number in address
23613 into the register called
'SP, If you consult the Spec-
tum manual you will find out
that 23613 is the ‘address of
nem 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 wariables’ in
thapter 25 of the manual, you
can trace your way through the
ROM, finding out what each
section does

don’t understand Using the program

Spectramon takes about
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
in RAM or ROM, then you should
type ‘D’ followed immediately
by the address at which you
want to start. Addresses may be
entered to Spectramon
decimal or Hex — if you want to
disassemble from address 126
|decimal), you could type D126
or DOO7EH or D7EH
Zeros are optional -
enter more than four Hex digits,
only the last four will be con

-
4
TELLL

I.‘ 11"';-1.

COMMANDS
@ Return to ZX BARASIC.

D<address) Disassemble Proaram.

Mcaddress > NUmeric dUump memndoryd

A:address» RASCII1I mem. displad.

P Printer option (now ON)

B Base SelLection (Nnow HEX)
Fig. 1. The various options offered by Spectramon

Q@7E 21D0OFE LD HL .FED®H
@881 @D DEC C

@982 CB RET 2

Qa83 FE1e@ cP 1aH

2285 DB RET C

2086 FEL18 cP i8H

ae88 3F CCF

f2@289 DB RET C

@8R 23 INC HL

2238 FEl6 cCF 16H

@280 3801 JR C.eg9H
Q@3F 23 INC HL

agg9e 37 2CF

291 225D5C LD (SCSDH) ,HL
2894 C9 RET

ae9s BF CcP A

2996 52 LD D.D

2a97 4E LD G, THL)
2088 C4494E CRLL NZ,4E439H
299E 4B Le e

2a9C 45 LD B.L

Fig. 2. The first screenfull of data you get, shouwld you type in D126. |
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APOBEH S22 4E C4 49 4E 4B 45 £9
GASEH Ad S C9 48 CE S 4F 449
2aReH 4dE Dd E3 43 52 45 45 4E
AAREH Rd 41 5S4 S54 D2 41 D4 =4
AABEH 4l C2 56 41 4C R4 43 4F
DAABEH 44 CS 55 49 Ci: 4A4C 45 CE
OACEH E3 49 CE 43 475 D2 54 41
SACEH iE 41 S3 CE 41 42 D3 41
AADaH E4d CE 4C CE 45 58 DG 49
SaDEH 4E D4 S3 851 02 53 47 CE
SBESH 431 42 D3 S@ 45 45 CB 49
AAEEH CE 5§55 53 D2 532 54 52 A4
DAFSH 43 48 52 A4 4E 4F D4 42
QAFEH 49 CE 4F D2 41 4F C4 3C
2166H 0 3E BD 32C BE 4C 49 4E
DILOEH CE B4 48 45 CE 54 CF 53
BlisH S4 45 DD 44 45 45 20 486
B1iEH CE 403 41 4 468 4F S2 40
Bl=6H 41 D4 4D 4F S6 CS5 485 52
12EH 41 S3 5 4F S53 45 4E 2@
D136H A3 43 4C 4F 53 45 29 A3

Fig. 3. The first screenfull output fo the printer from NT50.

S
]
{11
o
I

RHNHDINKEYSPIFHNFOI
TSCREENRSATTRATT
REBURL $SCODEVRLLERN
SINCDETFIHQSHF-'IE_‘. =1 =1
THLHEXPINTSQRISGEN
ABSPEEK INUSRSTRS
CHE£NOTHRTHNOEOND ¢
=2x={ LINETHENTOS
TEPDEF FNCLATFOEM
ATHOUVEERASEGRPEHR
#CLOSE BHMERGEUER
IFYBEEFCIRCLEINK
PAPERFLASHBRIGHT
INVERSEQUERCQUTLP
RINTLLISTSTOPRERA
DPODRTRRESTORENELIE
ORDERCONT INUEDIM
REMFORGDO TOGO SU
BINPUTLORDLISTLE
TRAUSENEXTPOKEPR
INTPLOTRUNSRVUERRA
& output from the first page of data from the command,
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I SPECTRUM UTILITY

sidered. If a meaningless ad-
dress is typed (such as D, DFF, Hax Z80 Assembler — after CB — after ED Hax ZB0 Assembiler I1I'l!ll' cae after ED
D123456 orD-1) then the com- 00 nop fic b A id c.d ot 1.d B0C o
mand will be ignored. L‘.: Id be NN rl 48 i c.e bt 1.e kd b iNN) I
The disassembler displays 0z Id (be).a fic d ac id c.h it 1.h |
the contents of memory one 03 nc b e e 40 id c,| bt 1.1 ret: ’
screenfull (21 lines) at a time. 04 nc t e h 4E id ¢.(hi) ot 3.l :
F|g|_|ﬂ:_|- 2 ghnws a dFSHSSEmbI}’ Qf Lo} dec | T 4F id [ e | et 1.8 idra
the first screenfull of the Spec- 06 I BN ric thi 50 iddb bt 2b n d.icl
trum ROM. The left-hand col- Q7 rica ric a 51 id d.c bit 2. out (c).d
umn shows the address of the [412] ex af al rrc b 62 iddd bat 2.d sbe hlde
instruction, It is followed on the 09 scdd 1l b i 53 idde bt 2.e Id (NN).de
same line by a hexadecimal Qi id a.ibc) rred 54 iddh bit 2.h
representation of the instruc- o8 dec b e e 55 Id d.l ba 2.1
tion, and then the assembly ocC ing rrc b 56 Id d,(hl] bit 2.(hi) im 1
language text, After 21 lines oD dec | rrc | 57 id d.a bit 2.a Id ai
have been displayed, the pro- QF Id e N rec (h) 58 ideb bt 3.b in &,c)
mpt ‘More? (Enter = No)' will ap- OF rra frc a 59 id e.c bat 3. out lcl.e
pear. Press any alphabetic or 0 dinz DIS b oA ided it 3.d adc hl,de
numeric key and the listing will 11 d de NN r 58 id een bt 3.0 Id de, (MN)
continue on a new screen, Prass y d (del.a nd 5C id e.h it 3.0
the Enter key to return to the 13 nc de il & 5D id el bit 3.
menu 14 ne o i h GE id a.(hl) it 3,1k} im 2
After each line is displayed, 15 dec d i 5F idea bt 3.a id ar
the program checks to see 16 d d.N il (hl) &0 id h.b it 4.b in h.lc)
whether or not a key has been 17 ria fa 61 id e bit 4.¢ oul chh
pressed. The Space key pauses 18 v DIS mh 62 id h,d bit 4.d sbe hi
the display, which will continue 19 sid bl de rr g3 Id h.e hit 4.8 id (NM),hi
when any alphanumeric key is id a,(de) rrd 64 id hh tat 4.h
pressed. The Enter key causes 1B dec de e &5 id h bt 4.
disassembly to cease and the 1 ne o rrh B6 id h.(hi) it & (hil
meanu Is dlSWE‘,"Ed 10 dar @ i | E”! id h.a i da rirck
TE Id &N re (Rlb GA id I.b bit 5.b in I,le)
Magic numbers? 1F tra " £ id 1.6 bit 5. out (¢l
The third option allows dIS-pIE'l," 20 jr nz DS sla b BA id |.d it 5.d adc hihi
‘. . 31 id HLNN sla ¢ i1 5.8 hi,INNJ
of the numeric contents of - 68 id e bit ! Id
memory. Although the dis- 22 Id (NN R sla d 6C id Lh bit 5.h
assembler does this, it only lists g et pae D id 1.} bit fnh
between one and four bytes per e L i 6E id 1, (ki) bit 5. (hi)
line (depending upon the in- ;E. Ir;n i :4-: I¢+-|' 6F id 1.a b Z.; -.l-:i1 -
struction). The N command - ek a id (hil.b ba 6.b i fle
allows eight bytes to be listed on 27 G ok il id (hil.c bit 6,
each line of the display, A stan 28 ir 2.015 sfa b 72 id (hi).d bit B.d she h.sp
address may be specified in Hex 29 add hi.h sfac 73 id (hi).e bit 6.0 id (NN).sp
or decimal, just as for the D com- 2A Id hl.INN) sfad 74 id (hi).h bit 6.0
mand. 28 dec hl sfa e 75 id (i1 bit 6.1
The N command is useful for 2C nc | sra 76 halt bit 6, (hi}
displaying the contents of tables 20 dec sra | 77 id (hi),a bit 6.2
used by a program or the ROM 2t id LN sra (i) 78 id ab bit 7.b in a.(c)
Type 'N150" to see the Spec 2F cpl Sfd a 79 Id a.c bit 7.c oul (cla
trum reserved-word table. That o ir nc.DIS TA id ad bit 7.d adc hl,sp
is where ZX BASIC stores the 31 Id sp.NN 78 id a.e bt 7. id sp,(NN)
spellings of words such as a2 Id (NN a c id a.h bit 7.h
PRINT and RETURN. The words 33 nc sp 0 o al bit 7.1
are stored in a modified version (! g {hi) 7E Id & (hi) it 7.0R11
of ASCIl code — thelast letter of 15 dec (hi) 7F Id a.a bit 7.a
each word has 128 (BOH) add- 6 Id (RN a0 add a.b res 0b
ed to it, to make it easy for the 37 scl a1 acld 2.p res 0.c
ROM routine which displays 38 it 0I5 srl b 87 add a.d tas O0.d
words to find where each one 39 add hl.sp sl a3 add a.e res 0.8
starts and ends. 34 id a INN) srl d A4 adel a1 tos B h
If you found the numeric I8 dec sp sl @ 85 it al il
representation of the BASIC 20 S 1l b ﬁé dd a-'r-.' ,F_',Hc.,,
words rather hard to follow, you D s & &l | a7 add 23 i
can use the command A150 to 3E id a.N o B e aj: : -ll -H: d
display the reserved word table 3 el srl @ Eg '“1:' & res 1 ¢
in character form. The com- 40 id b.b bit 0.b a b ah b iR
- i ! adc ad a5 1.4
mand uses 7-bit ASCIl values, a id Big bit B.c out {cl b a8 S5 W
so that letters with 128 added a2 id b.d bit B d sbc hi be ac jj:: ;: ..;L' ' b
to their code still print out cor- a3 id b.e bit O.e Id (NN), b 8D adc a.l res 1.1

rectly. To avoid changing col-
Ours or moving the cursor unex-
pectedly, the ASCIlI output
routine displays control
characters (those with a code
less than 32) as full stops.

You can use the Space and
Enter keys to control listings

44 i b.h b B.h neg BE adc a.(hl) res 1,(nll
a5 id bl bat @1 ratn BF adc a.a res 1.a
46 id b.ihi) bt .0 im @ 90 sub b es 2.b
47 id b.a bt @.a Id 1a 91 sub © ras 2.¢
48 id c.b bit 1.b n c,lc 92 sub d res 2.d
idec.c bit 1.c oul (¢ 93 sub & fas 2@
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quently the LPRINT statement is
much slower than COPY — the
printér must rev up and slow
down 21 times (once for each
line) instead of just once. In fact,
the printer always outputs the

atter CB

fes Z2.h

280 Assembler
Subh f

sub ¥
sub (ki res 2.(hi)

— after ED ZB0 Assembler — after CB — after ED

res 2.1 pop de

o nc, NN

out INl.a

sSub a res 2
sbc a.b res 3
sOC 4 c res
sbe ad res

Lin)

L G L

o2

sbhc ah

L L

shc a
sbc a.lhl
She aa
and b
and c
and d
and o
.pr'..j h
and |
and (i)

‘_,.
B bbb W

and a

x0f b

LN B B b b

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
i started,

The final two commands
don’'t output anything
themselves, but they do change
the output which the others
generate. When you first RUN
Spectramon, the message ‘P
Printer -option (Now ON)° ap-
pears. Type the command ‘P

IXCOMPUTING APRIL/MAY 1983

call nc. NN

BPUs

wiily P
S N

——

o

pop bl

B L &

and N

MMM momomom Mmoo
o O R il

I

call m .",h

h de

i po. NN
ex {spl.h
call po,|

push h

L

B L

i B b b b b B R

pretines nsiruc

,

cp N
rst 56

g 1y

Fig. 5. The complete Spectrum Hex codes with

their

corresponding assembly language

mnaamonics. As certain £80 instructions are com-
pounds starting with CBh or EDh, the tweo right-
hand columns give these. These tablas have been
reprinted from Appendix A of the Sinclair Spec-

trum manual.

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

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
COFPY than it is to use LPRINT
for each line as it is generated.

The printer can't stop and
start very quickly and conse-

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. Sometimaes it is useful to
have numbers printed in decimal
(for example, when refering to
addressas 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
ASCIl 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 appearimmeadiate-
Iy [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.
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Z2X81 GAME

T AT T R

Target

When RUN, this program
displays a target and a ran
domly placed star near the cen-
tre of the screen. You musi
then, using the "N’ key to move
left and the ‘M’ key to move
nght, 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 15 given Dy 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
s calculated in the FOR...TO
loop in hne 50

Missile launcher

In this program, you control a

ground-based missile launcher
with which yvou 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 ‘2" key i5 used to launch
the missile. You can cheat by
holding the ‘Z" key down all the
nme as you move, but thus 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 fasta
rate. This is done by changing
line 150 to read:
=19 THEN LET

150 IF B-

B=8-2

If you make this change, you
should also alter line 70 to read

70 IF B< =0 THEN LET

B=20

ZX COMPUTING APRIL/MAY 1983




7¥3T CAME T

S LET S5=0 S PRINT “INPUT DIFFICULTY"

190 LET X=15 6 INPUT D

20 LET Z=0© 7 CLS

3@ LET Y=0 1@ LET S5=0

40 LET B=20 20 LET X=10

S@ PRINT AT B,X; "I 30 LET v=1a

88 PRINT AT B2+1,X: E?f- 4@ LET U=INT (RND#28)

78 IF B=2 THEM LET =2 S® FOR T=1 TD D )
8@ PRINT AT Y,Z-1; "2y 60 PRINT AT X.Y."” I “,AT X+4.,Y
=15 LET z—z+1 s e e MAEE YIR.YER:" = "IAT X*R,Y
12 Z=31 THEN LET Y=Y3S -2;" =

110 IF Z=31 THEN LET Z-=@ , 1@@ LET Y=Y+ (INKEYS$="M") - (INKEY

120 IF INKEYS$="WN" THEN LET K= S="N") .

120 IF INKEYS$="X" RAND Y+2=U+1l T

138 IF INKEYS$="M" THEN LET ¥=¥X+ | HEN GOTO 1689
1
=)

4
¥
13@ PRINT AT 12,u; " %
149 IF INKEY S$="ZI" THENMN LET B
b=}

=192| 14@ NEXT T .
145 IF INKEYS$="Z" THEN LET 5=3+| 1S@ PRINT AT 8,18, "YOU HIT ";S

4 155 STOPF
1@ IF B<=19 THEN LET B=B-1 16@ PRINT AT 12,y; "B~
is@ IF =28 AND Z=X THEN GOTO 2 1708 LET 5=5+1
30 18® PRAUSE S@
_'_173 IF X=Z AND B+l1l=Y THEN GOTO 185 CLS
J0e 19@ GOTO 20O
1880 CLS
1980 GOTO Sa
LgagEgﬁINT AT 1%,5, PRLIEMNS HRUE Ywiou HIT S
298 STOP
300 PRINT AT 10.@." YOU HIT TH
E ALIEN IN ";5;" SHOTS"
s g
1
- - ¥
A sample screen dump from J- A sample screen dump from
the program, Missile launcher the program, Target. 1
| A FOMNTANA ORIGINAL G

SPECTRUM

AND ZX8]I

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
Available from all good bookshops as well as from
) Venus, Asteroid Belt and Fontana Books, Cash Sales Dept., G.PO. 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

SR S PECTRUM CARAE PR O

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 your
peace is shattered by a swarm of
asteroids beanng 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 10
deflect asteronds vou cannot
avoid, but beware of running out
of energy the energy field has
only a himited 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 dunng thein
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 presant in line 50, but you
may lhke to study the less
popular conditional GOTO used
in line 4056, 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,yv) 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 gquotes
in lines 62, 100 and 400 are
user defined graphics and as
such should be entéred in
Graphics mode

The program is also equipped
with a routine 1o give your Scorn
and the best achieved
and best-avel
score

scCore

there 15 also a
with the mitials of the

player who managed to build up

that score. To operate the best

ever score option, enter

LET &= O

as a command

usIng

GOTO 430

The program, when LOADed

will GOTO hine 1 and execute

itself, complete with variables

and then SAVE

AR WYY Afals Miiesaw Demaliieting

94
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SPECTRUM CAME

1 BORDER 1: PAPER 1: CLS : IN 3t Score=",b°’ "’ Best ever Scoy
K 7: PRINT AT 0,8, FLASH 1; "ASTE &=, PRINT FLASH 1.€e. by Nn%
ROIDS AMHEAD!™: PALISE 120: PRINT FOR n=1 TO_1S@: NEXT n: FRIN
FLASH @, " '" Steer your spacecrars T FLHEﬁ Q. FPress P_}u play ag

- L thrnugh the swarm ofF asterc: 491D 3 1p _zave -
ds““ “"“"Press S for Left or B for f to_finish”: PAUSE @: U
Right."’"“"Press @ to activate yo TO_(S AND INKEY$="p") +(43@ AND I
Ur craft'sEnergy Screen to des%r NKEYS="5S") » 1452 AND INRET$="1
oy astercids S$OU cCannot a 430 SAVE "asteroids' LINE 1
void" - "But BEWARE - the SCreen 45@ PRINT S Thank you for
has onlya short range and vyou ha PFPlLaYing. Bye
vE OnLly S energy vnits Left"- " 460 GO TO 46@ .
TOUFr craft will disintegrate 9AP2@ RESTORE 9@7@: FOR mwm=1 TO 21
after S hits (wings=1,body=2) Q33@ RERAD pS
HOLW LONG CAN YOU SURUIVE?": AA4A FOR n=@ TO 7

GO SuUB <2000: PRINT b Fre o=@ READ a: POKE USSR p$+n,a
$s 8 to start’ PAUSE @: LET b=@ g906@ NEXT n: NEXT m: RETURN

10 INK @: CLS : LET t=2: LET p QBDE BECORDER 1: PAPER 1: CLS3 I
=5: LET L=15S: LET tl=l: LET f=6 K GO TO =2 B

5@ FOKE ESEEE,ESS LET L=L+(IN ﬂ@?ﬂ DATA "a",62,33,255,129.,129,
FEY$="8" RAND {Eg)-[INHEvsz”E” R 65,37 ,26
ND L>0) IF INBEY $="0" THEWN LET QBEB DHTH B".,112,; 146,156,665, 123
f=f=1: IF f>@ THEN PRINT AT 8, 1L, 129,94, 22

INK &, "PEGR": GO TO 64 cnaqa DATA "c¢". R, A, 2¢.368,.36.56., 0,

62 IF INKEYS$="@" THEN LET f=§f-
1 IEDf;E THEN PRINT AT 3,1, INA glaa DATA “d",0,0,48,402,458,32.,0,
ﬁ_l = R“

64 IF ATTR (8,L+2}=3S OR ATTR 911 DATA “e€",0,24,40,49,16,0,0,
(B,L'=1% THEN LET p=p-1 i B o

66 IF ATTR (8, 1+1) =15 THEN LET 8120 DATA “i ,112,136,1356,68,40,

p=p-2 45,0,d
67 IF p<1 THEN GO TO 400 91530 LATA "9".,0.,0.0,56,44,16,02.,0
1900 PRINT AT 2,L1, " “"JAT 21,0 9140 DATA "h".92,0,30,18.34.,84.,23
1;"": PRINT PRINT AT 7,L; INK 2,0
6,"8", INVERSE 1,p, INUVERSE @."T 915@ DATA ,94,4177.,139,228,34,
' LET t=t+1: LET lA=l: PRINT AT &5,66,69
21,AND#31; INK 7,CHR$ (RND#11+1 9160 DARTA "J",0,.B62,B5,66,34.,17,21
44} ,AT 21.RND*31,CHR$ (RND*11+14¢ 4.0 =
4. GO TO So 9170 DATA "k",968,144,144,118,10.
400 FOR n=1 TO 3: PRINT AT 6,l1 43,65, 126
e "SAT TLLl; INK 2;" M ;AT & 9188 DATA "L",62,65,242,9,247,13
(Mt 6. h0B0 BT 7, Liith R BE. 3156°0a%
; ; oeu*; 2. B "3 *,145,82,16,7.,244.,8,
8,1, "PAR": PAUSE 2: NEXT n: FOR 91??;%“*“ W S T gy :
n;gTTﬁ 8: PRINT AT n,\l1;" e 9200 DATA "n",100,24,198,0,222,@
24,102
'-Hit-::: CLS : 1IF b<t-13 THEN LET b= 3219 paTrTa "2",2,4,34,18,1,62,50,
-173 2
423 INK 7: IF e<b THEN LET e=b: 9220 DATAR '"p"'",9,50,68,1,18,34.,4,
PRINT AT 6.8, "You have beaten t O
he best ever score. Enter the 9230 DATA "9".,@,8,17@,42,73,65.1
HALL OF FAME" " "Press the two le 37,137
tters of vour initials"”:. LET n Q24@ ORT " ,3i44,78,34,128,72,6
$="": FOR Nn=1 TO 2: PAUSE @: LET 2,52,
Nn$=ns+INKEY S+ .": NEXT n: CLS 925@ DATA "s".,@,3,15,15,120,200,
405 PRINT ™ e=",1-13,"Be 255,56
- 226& DATAH "1".,@,102,240,242,30.,1
| 3,255, 28
AN az27?a DATH ,@,32,68,72,125,36,
76,144

An exampie of the graphics from the
program.

e

. IXCOMPUTING APRIL/MAY 1983




HILTON COMPUTER |
SERVICES LIMITED

The renowned PERSONAL BANKING
SYSTEM is now available for
ZXSIBZXSPECTRUM BDRAGON 32

Maintain permanent records and fully detailed
statéements of vour hnances inc |L|\1|1'n_.}
® ALL L'hL'l.!'LlL' book transactions and bank rl._'u_'|pl\
* ALL standing order payments
AUTOMATICALLY PROCESSED (monthly
quarterly, six-monthly or annually AND for set
number of pavments)
In addition the ability 1o search. locate, delete or correct
previous entries. List by category facility is included
Additional BANK RECONCILIATION module
available, (Dragon version soon) Lo automatically
match vour Bank Statement to vour PERSONALI
BANKING SYSTEM account
Full instructions included and GUARANTEED after
sales maintenance provided
PBS ZXB1E8.95(16K) M ZX SPECTRUM £9.95
(48K) M DRAGON £9.95(32K)
REC (for use with above) £5.00

JRDER (specitying for which maching) by POST from

Hilton Computer Services Limited Dept | zx

14 Avalon Road, Orpington, Kant BRE SAX
OR at the POST OFFICE using TRANSCASH ACCOUNT 302 9557

#YOURPBSISNEVEROUT OF DATE =

V &H COMPUTER SERVICES
PRESENTS

SPECTRUM SPECTACULAR
50 Programs for the Sinclair Spectrun

SPECTR L.IM SPECTACU LA Rt

SPECTACULAH '-JALUE AT £4.95

WHAT CAN | DO WITH 1K (ZX81)........... £4.95
WHAT CAN | DO WITH 16K? (ZX81) ....... £4.95
DRAGON EXTRAVAGANZA (Dragon 32) . £4.95

V&HCOMPUTER SERVICES
182c KINGSTON ROAD,
STAINES, MIDDX.

TEL: STAINES 58041

Business users please nole:

The affordabfe FGRTH

FDFTH At
HI[ ,,,,,,,,,,,,, i
[19 a5
, T -
% . CHESS i | !I
; l muDEHS ry

WITN
7R\ -
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MAZEMAN: A fast act p——
i Juces ihe Spir o1 § ' Zxe1
s o e i ended : " 4.45

ADVENTURE 1:

ADBEROU

= =

7 MAES AFALLEN, BOW ST, DYFED,SY24 SBA I
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SPECTRUM
16/48

AWARI

* The ancent Afncan game of logic. It takes 2 minutes to
leamn the rules but far longer to master the actics

w Select the "CGoat-herd” level of play and it's an addicove # No random elements - you will need skill, cunning and a
game for children (8+ ) that exercses their minds - not sense of humour as vou explore caves, forest and castles
'[J".{.:IF laser hngers

* Evade ruthless pursuers and overcome a host of obstacles

* Sclect the “Witch-doctor” level and it’s a threat to your 3 1
sanity. We haven't beaten it and we wrote it! * Muluple word commands and single letter abbrevianons!

£1000 IN PRIZES

FANTASTIC VOYAGE i I;w_; Il?mlt.-ﬁ;w::u; u;[td A-L‘iwnmn; .-tmd enier
the ‘Folkade Challenge’ competinon
(ZX81 16K ONLY)

Detaals with cassette or send SAE,

This real-time graphics simulaton set inside the human i ) ) kR =
body was wrnitten by a lecturer in anatomy. You are imjected -"I.LI GAMES £h'9.5 ,I"‘""“.H‘ ._l*‘UR {j’;&h
into the blood stream in vour miniature submarine. Navi- 3 FOR £13.95 (ANY MIX) INCLUSIVE

gate the artenies, veins and heart 1o the brain, where a blood

clot must be destroyved. Features a real vascular map. You FO' LKADE LTD
will be attacked by lvmphocytes which must be destroved

using arcade game tvpe graphics. Evervthing vou do uses DEPT ZX1

up precious encrgy. [hree 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 lvmphocytes BRISTOL BS17 4UQ

Y 4% q 16K ZX81
7090070 MANAGEMENT GAMES SPBctrum

DALLAS AIRLINE

AUTOCHEF PRINT SHOP

L,
ﬂrnnmrn
e |
PHICES IMA._lL L'JHU-EH:I > SF

TO ORCER DEPS. X..CASES COMPUTER SIMULATIONS, 14 LANGTON WAY. LONDONSE37TL.
RETAIL STOCKISTS

MANCHESTER
BOURNEMODUTHM HEWBURY
BRIGHTON HEW ELTHAM

DAVENTRY HORAFDLE
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ZX81 UTILITY

user charoacter

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 acharacter setofupto
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

98

with the prompt:

NOW ENTER THE CODES FOR
THE SPECTRUM CHARACTER
SET

Simply type in the codes given
for the lower case characters
llike 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 1o 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 asin
verse video will actually be
printed as normal wvideo
numbers, whereas 1f any

numbers are entered as normal

video, they will be printed as the
extra characters which have
been defined for them

Extraextra

If you have entered your own
characters, having answereo
¥ 1o the prompt

DD YOU WANT TO ENTER
YOUR OWN USER-DEFINED
CHARACTERS? (Y 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 characters
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
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

them 5

POKE 16389,124
NEW

in order to reserve space above
RAMtop for the LPRINT routing
which is copied out from the
ROM in lines 10 to 50

Here follows a brnef break
down of the structure of the pro
gram

Lines 100 to 170 copy from the
ROM into the array S, all the
codes for Sinclair's characters
from ‘0" to 'Z’ (normal video)
Lines 200 to 270 copy from the
ROM into the array U, all the ex-
tra Sinclair symbols, suchas ™"’
etc. 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 lowes
case characters into the array U
(These codes are shown in Fig
1). Every other line of this prn
tout has the codes to be antenad,
separated by /" to represent
Newline, and above each set ol
codes 1s the number that shoukd
appear at the top of the screen

ZX COMPUTING APRIL/MAY 1983




ZX81 UTILITY

in- when these codes are to be 99901t09999). Whenallthear- @,/3./84 34 784 734 748 -'a.!.»'61
be entered (and represent the rays have been entered, lines O /0 ./63. /40 18 4. EE"- ~B62
eo todes’ positions in the array U).  100t0 500 canbe deleted.Line @ .,Q /66 ‘56 'SE . E'r:. Dt." '683
ny Lines 400 to 4B0 allow youto 1 should then be changed to @@ <12 S 1532, ::q_ =,
nal define your own graphics read 1 SAVE “'Characters’’ Fig. 1. The codes for the lower case characters - fo be entered into the
he | characters, and enter them in Connect up your cassette, start  array. U
Ve delnmmal fﬂrm_ it rE‘Eﬂ’d'“g. th&n anter GDTD 1 —“
Lines 500 to 700 allow you to  as adirect command. Do not use L 5':”;'E CHARMACTENVS
enter whatever you wish to be AUN or the arrays will be wiped. S FAST - o
printed using the new character Make sure that all DIM state %g SBEE I:?_..IE"* % 1EEEH (2153 ¢TI
vn set, and then looks up the codes ments have been erased. The XT s e - #a.
ed tor these characters in the ap- program, when LOADed, will Eg EEKE IlEﬂE &S5
propriate arrays, mapping them begin straight away. which S@ POKE 5195—- Z@1
nto the array A, for LPRINTing avoids the danger of the user 199 OIM =176 0
ER using the subroutine from typing RUN instead of GOTO to 11&d LET X=T58%
D Sinclair's printer manual (lines begin. =2 FCOo M- To =B
T e o s g g e A AR L 130 FOR FE=1 TO &
14@ LET S(N.PI =PEER [X+F3
4 b 152 IEXT s
- 25500 /0,0 8,070 7 1 L X=X+
es S s 17@ NEXT N
es16-16 s s o iM LSS, E)
i 235 E5L Aziitio s
53 S,18S,1SA84 082 Ne 27
ar!- EB:‘D& 153,18 16851 846 ggg FE-? P=1 TO EEE e
ﬂf’iE PAI26 2B /2R.CA2E AR SR . L HiIiN.FPI = | S 1
u | - 258 NEXTE s
16 /56 88,146,186 /16 718156~ (=X +
i » 352 5557 oo
AR AR 2 CAB AR TR
s 34 b 30@ PRINT AT @.@: " :NOU ENTER TH
se H -’d.Bf 2/ SR, TESATE2S4L 00 E CODES FOR THE SPECTRUM CHAR
18- ACTER SET™
n- B/B;E 16 "D A A A 318 FOR N==B TO &3
s i E1ee 338 EoaE-To g
/126 /38 38,328,208 30
A E ‘ 388 ERANT HTteS
8O/66 1S3 161.,3R1 . CASAEE BN
- as 36@ NEXT P
0/0/8@,2/82 /86,820 379 NEXT N
gg 1?2 EIRF%HT *DD YOU WANT TD ENTE
/64,64 4124 768 BB 124D =
g 40 - . R YOUR OUN USER-DEFINED CHARACT
n- /0,50 04 04 B8 /B0 ERT?T Y OR MY ™
e 4 420 INPUT AS
N- Br2/,2,/,62,66.766.7682 78N 42S IF FR$="NN" THEN GLTC EDD
n- 42 430 FIOR W=l TO 1@
/0/60/,66.7124.764 62 .7 44 PRINT AT S5.08.H
43 450 FOR F=) TG &
0/12/16/56/16/16/,16/0 7 460 PRINT AT 4,8.7
id 465 IMNPUT UiM.F
/R /6B /66 /6662, 2,60. 47@ MEXT F
4s 450 NEXT M
e 0/64 /64 1120 /66/6B-6E.78.~ See CLS
: ¥ g?g glﬁ%rﬂ ENTEER TENXNT TO EE LFFH
B/16 /84616 #1656 /8.7 i J EXT
47 ’ ‘ INTED USING MNEU CHARRARCTER SET: ™
K- 8/4/8/12/4 /4 /68,56~ 20 INPUT X§
o- 48 == S
R/32,/40 /45 A 4D . 56,0 . ST Il ’Re3z2, 9
49 S30 FUR X=1 TO LEMm :F
e Br32,32/,32,/32r/32,24,8 S42 IF K$iN:=" " ThHEN GUTO 70O
| 4 50 SS® 1F LOUE Xz IX) »i27 THEN GOTO
5 B/Brs1@4 /Bl /B FEL VEL 2B X 50
S1 S6@ FOR Y=1 TO &
/0,120 7EE rEE rEE EBE Q2 .~ S7@ LET RIX.Y)=UACODE XEiNF . Y7
e 53 S8 NEXT ¥
3 /0,56 ,-66., 656 EE.SE DB~ S90 GOTO 7@ac_
' 53 E@0 FCR Y=2 TO &
> R/0/120,632 683,120 °84 .04 E }Iﬂ LET A'X.Y=S{CODE $ixN) -15E
S4
/060 BB/ ERC/BRACAAS 620 NE~T v
ar 55 700 NEXT X
8 /as28 /32 /32722 AL IV 99299 FOR J=1 TO 3=
- & 3331 £ERe 38 R o cumur.n
] /0,60 64 /S5 412000 S b= ODORE SZEZS5SS+rn+E#8i0-17 . L
) 57 g Rt 9993 NEXT K
4 8/92,/112,32 /32,3224 9994 NEXT J
i, sa 9995 FOR H=8 TO F1i
B R/0/68 /68/62,68/S6 0~ 9996 POKE 16444 ¢ri. .4
o 59 9997 NEXT h
d 0/0 /68, 68 /4N AN IR 9998 LET HPRINT=USR 31744
n 6@ GOTO S0
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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 cneque/money oraer for

£59.44

for your Security Unit

s

IN YORKSHIRE

COME ON IN! TRY OUR SELECTION
OF COMPUTERS - CURRENTLY ZX81,
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 L S6 2AD

Telephone Leeds (0532) 758474

PERSONAL COMPUTERS FOR
BUSINESS AND HOME

Xs3=s

Serious Application Software for your
16K Z)(-BUSPECTHUM 16K or 48K

MATHS
SALES LEDGER

s £10.00

PURCHASE LEDGER
INDEX/RETRIEVAL SYSTEM
BRIDGE

£6.50

MORTGAGE

RETAIL ACCOUNTING
SHARE PORTFOLIO

K .!.'5.50
INCOME TAX
orihs. £6.50

DX SAS 225Newouad]
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SAVE £4.25 by receiving

o II:I!EE magazine binder
when vou * >
subscribe to "! N e
e e ——
COMPUNLING

Its true, by subscribing to 2X
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.

Cut out and SEND TO : SPECIAL OFFER
)\ M ) G e R e it

COMBUTING B il

513, LONDON ROAD,

THORNTON HEATH, Please use BLOCK CAPITALS and it
SURREY, CR4 6AR Name (Mr/ Mrs/ Misa)
ENGLAND.
Please send my free binder and Address
commence my personal subscription
with the Issue

£13.60 for G Issues "

k a OVErseas surface Signature
£24 40 for & Issues
Alr Mall Date

_H______*_____-______ﬂ
'
g
- %
g
|
]
i
K
B
i
n
i
W
i
I
i

S — e e — — — — — — — — — — ——— —— — —— — — — — — — — — — —— — — —— ———— — — — — —
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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 1o 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.

Dffice:

The Software Bank /’/\\ |
35 Alexandra Road

Stoneygate SVB

Leicester < -4

LE2 2BB e H
£ - - -
1RGSR
MICROSPHERE (_(JJ"'”L TER SERVICES LTD
72 ROSEBERY ROAD -LONDONMNIO 21LA
TELEFPHONE 01-B83 941 |
EVOLUTION (48K Spectrumi
Can you Trace the course of evolution?
=lart with primaeval soup & end up with man
Survive the odd major disaster
Should be easy alter all it"s been done belore
6 ¢
DMNIC#LC 48K Spectrum
The best spr shog nalysis program you can buy |
apectrum. Uses ing !i financial planning, home budgels &
Features 99 -:’--'ﬂr'-.& or 250 rows
Fully prompted input
Extensive repaat facilities
Conditional H-Lrﬂsa ons and RN
Totalling and sub-tolalling
Comprehensivé manua
£a
ZX-SIDEPRINT (For ."-"ul:r'-"l':.l'l s ZXB1
Print sideways on the ZX-Printer to give proper BO/132
sl charactar prnt lings
E—.-L'x'..' to add to existir g programs
Routings to take print lines direct |
Lower case lel evenona ZX8
-5;,-,;.. version reg'd) £4.95
CnEvﬂSSE & HGTFUGT 16K Spectrun
iginal games from Mic i
Can you make across the wce-cap whils 'h.!:;"m opaén and
close a .|r.,--,.n.;:~
Help tha rabbil get to lields full of carrols - bul remember tha
umper the rabbil, the grea 1 f
E |
J
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THE COBRA

UANTUM

" %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.

T

SOFTWARE AVAILABLE £4.50

COMPLETE KIT £ 3 0 00

INCLUDING MANUAL -

uitable for use with Sinclair ZX81 or Spectrum
(Specify when ordering)

COBRA Technology Ltd., 378 Caledonian Rd.,
Manufacturers of Quality Micro Technology Peripherals
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N, SPECTRUM EDUCATION _

ZX-CESIL 2 - partone

John Miller has taken a quick
break from his A-levels to
prepare us a splendid
implementation of the
educational computer language

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)l 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
icarefullyf) and then enter the
command:

RUN 1

Two pages of introduction will
be displayed, then you will see
the prompt:

Which mode (1 or 2)7

In reply, enter 1 or 2.

Mode 1 means output 10
screan only and mode Z2 means
output to both screen and
printer. The Spectrum’s screen
BORDER state depends upon
the current mode:

Green for Maode 1
Yellow for Mode 2

When the message 'C?’ is out-
put, you are required to enter a
CESIL command:

COMMAND NOTES

bag Execute the CESIL

- program

Change a CESIL line
Delete a CESIL limna

cha

dal

lis List the CESIL pro
qgram

Re-initiate program
same as stopping the
program and entenng
HUN 1

fer Stop the interpreter
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 |11 to0 199 and
store locations are designated
al to a99 (positive constants
do not require * + '). Please note
that ‘I’ means ‘label’.

for your zZX Spectrum.

Types of argument

a The argument réquired is l

(il Space, any whole
number between
— 32768 and + 32768.
or lii) Space, a ; any integer
between 1 and 99,
eg (i) loa -2

(i) add a5
b The argument required is:
Space, ‘I’ , any integer

to 99,

eqg jiz 110
c The argument required is:

Space, quote, any alpha-
numeric text of length 1
to 22, close quote.

eg pri "'Hello there!”’

2
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INSTRUCTION PURPOSE

add

Qi

Addition
Division
Halt execution
Input from

aata
Nege ALY
ITerd

Jump it
~SLUHTID if

Jump

Input from keyhbd

Start new line
Load a number
Multiplication
Uutput
Print
C:-'i]f“
..-r L
'“-:-'hl'wnh

clion

The argument
':‘Nl| ice, a8, any

) 99 (integer
y aBB

required is
number 1

o e

@ The argument requ
Any alpha numeric text
of length 1 10 23

&g : This is a comment

f No argument required

Allinstructions are standard, ex
"I which i1s the same as
NPUT number. The in
n 15 the same as
LB F“F.-':\U All arithmetic is

alculated solely

-.]‘.:-"".] e ac
mulator
In order to exit from CESIL 2

entry, enter

A5 ahne, yvou will then be asked
o enter the data s in the
form

nl.nZ. n3 nx. %

f tem 1

na em 2

fx =iast itam
eg.1,2,3,5,7,9, %

Note the commma before the %*

JUst enfer an

only the first 2(

it be accepted
To change the data for
another RUN the same pro

gram

PROMPT ENTER
C? *

Data? jata string

Also, if after entering and ex
gcuting a CESIL program, entry
mode is again initiated and the
knes will be added to the end of
the previous lines. The number
of program lines available is 100
ithat s my hirmat not the Spec

trum s

T '.hr_'
number of lines

maximurm
make the

0 change

X COMPUTING APRILMAY 1983

el

yard

following changes to the BASIC
program (X the number in
stead of 100 — maximum value

255)

-

20 DIM p$

X.25
1'1HU FOR x=1
*JUFLJP.‘

.
X

TO &
VALi$ +

3710 It last In<(X+1)

THEN GO TO
3750
4180 FORc=1TO X

During
CESIL2

CESILZ2 exed

|:~_-.T|'|".::| s ;

ution or
command

CAPS L0

TRUE ViDED

mode may be achieved by press vil  lllegal use of argument
ing the space key as long as it |-rr'.:,.r
s unshifted! Wil Space missing error
% Wil Label missing error
Labe"ed "nES ix} lllegal operand
. Number out of range
(1} Labels 11018 arror
The format is|, n, Space, Space =) Location missing.
instruction + argument xil) nvahd location
eq !l i xiil} Missing quote error
. M ihid text arnor
Also, arguments should be Y What?
preceded Dy a single space, in il Statement as command
turn preceded by the NStrud error
tion xvii) No more program room
ToSAVE the ZX-CESIL 2 pro xvilil Data invalid
gram, type in ” L -"- IWIng xix} First 20 items of data
only accepted
l.:}.:".".lf‘ CES | :'_i .1..'4--.-\_, K ".“_ hal nstruction
L Last e reached or hal
The program, with all variables axecuted
1ses approximately 1BK. With xxiil Called label does not
the screen. printer buffer. et Galat
this expands to 25.9K wxiiil Arithmetic overflow
Errors
ZX-CESIL2 generates error part twn-.. |
messages 1or vanous user er

Due to the leng |"1--T s hsting, it

rors. The possible error/repon b
messages are Wias o 1o rur . tha article
over two 1ssues he second

Data all used nart of this feature will contait

(ni} List complete the remainder of the listing, as

1T | ||':]|I' label error well as some screen Ij”””:.‘

i Instruct 1085 NOT eX the program n action Our
151 ipologies for the inconveanienc

vl Command as statement and our hope that vou find it
errofr worth the wait

WY VICED

=3




S SPECTRUM EDUCATION

i@ REM nRSet up vVasriables etc. 5E5@ CLS : PRIHT “The commands s
28 OIM allEE 2l DIM csi{28,.3): uggﬂrtld are:

DIH ds(20,2): DIM 4 $(31): DIM k ®@ PRINT " beg,cha,del,lis, new
$i(25): DIM lliQQ} DIM prlil0dd.25 ster,#x(st rt |
Y DIM C B} ; DIH L2 580 PRINT “program entry. " ter’

2@ DATA ""'add" .i110@,"beg .1, ch returns ou to ASICY ™ |
a",200.,"del" . 201, . "div" ., 1101, "hal S99 PRI ‘“The statemenis supp
“riﬂﬂﬂa“;n ”,1335,“Jin“,1333,“9i orted are;" . )

" 1301, "5uRT" 1302, "kin" ,1004 . "1 62@ PRINT " add.div,hal,in,Jjin,
in",lﬁﬂé,“laﬁ“,1,“Lﬂ3“-11@2,“hul Jiz JUI kin,

,JlﬁSJ"neu" ”nut“,ihﬂﬂ,“pri', i ' Lin, Loa,mul ,out,pri
1402, sto", 1éaa. ‘sub™, 1194 ;ltﬂ;thaa"

4@ FOR c=1 TD 2© Be280 FPRINT CoOmment mBarker) ™
S@ RERD cs$i(c).c(c) 6E3@ FRINT -“""See text for explan
&R MEMXT ¢ ation of all these & rules ¢t
70 LET bs=" LET Xxpos =2 o bhe obegyed. ™

75 FGR c€=1 Tu 2. RERAD L(c). N 64@ PRINT "“AlLL numbers are int
EXT egers between-32767 and +32767 |

BE FOR ¢=1 TO g99; LET LSicx=CH nciltusive) . "

RSQE.LE$MEEE & 550 PRISE '“?tore tocatign% aig

! = 5 a Ee abel are

198 bET.Aose= f5oe: 6 : i

L4150.,.2120,1980, 760 60 PRINT “"*"10© CESIL Lines may
iaia.san,1949,1999,1559,93a.9?u. be stored."

I5@,1210,1050,1090,1110, 1150, 1% 67@ PRINT AT 21,1@; FLASH 1, 1IN

. 10,1310 K 1;"Press an rey*

| A2@ LET mE=""" 686G IF INKEY$="""THEN GO TOD 688
13&d LET cnh=@2 a9 CLS

| 140 LET cline=0 70@ PRINT “UWelcome to ZX-": INK
1S@® LET dp=02 @; "CESIL"™; INK 1;"2"; INK B;" £

168 LET ys="" J.HMi LLer*™

i17@ LET rs=CHRs$s 13 1@ GO TO cmode

175 REM Line nunbers foOor subs. 715 REM Lines 720-Z250 are the

188 LET labelfn=453702 implementation S-Rs

180 LET textprint=3330 728 REM #unadd

200 LET ctmode =23460 7580 GO 5UB fetchno

Z21@ LET ancheck =3220 4@ LET &acCc=accC+Z

228 LET fetchno=3270 TS50 GO TO overflow
238 LET oveErfyLown=31c@& @ REM 8841V

248 LET nex1 =431 778 GO SUB fetchno

=258 LET break=33008 784 IF HNOT z THEN G0 TO 2190

=60 LET syncheck =226 790 LET acc=INWT lacc/Z)

278 LET error=0020 S8 GO TO next

280 LET input=3410 11 REH #shal

E9® LET xx=0 A28 GO TO 4340

=29% REM FlLaas 30 REM BN

A0@ LET valaid=@ 348 IF dpetitem+l THEN GO 1{1 bl

A1 LET Lad=0 50 LET ws="Data alLl used."+rs

22@ LET lLab=0@2 S50 G0 SUB textprint

I2S REM Ganeral variablaes A&70 GO TD cmode o

223@a LET z =0 83@ LET z=COCE d$(dp.,1) #256+C0D

248 LET n=wv E dgidp . 2)

Q=8 LET c=22 A4 IF z2»32767 THEHWH LET 2=x-68E85

2A6@ LET = =0 38

Q78 LET .i;—-" g a0 LET acc=z2

289 LET ns="" 18 LET dp=dp+1

4898 LET LastLln=1 AZ@ GO0 TO next

400 LET item=0 93BG REH nukin

416 LET Litm=@ 4t GO SUER input

420 LET 1%="" GG LET acc=UAL i %

438 LET b=0 260 GO TO next

448 REM RBHENnd initialisation QA7a REH ttuiLan

45® BORDER Z2: INK B: PRPER 7: C agg LET mg=rs
LS aqad G0 su textprint
362 PRINT INK 2; ZX - 124@@ GO TO next

s INK @; CEEIL"' INH i; 2" i91&d REH BHlLOa

470 PRINT C—— 250 GO SUB feLChIHO

1038 LET acc==xz
480 PRINT 'jTh;E Prog9sas allows LO4@ GO TO next

the user tc_.\‘ 19589 REM gaomul

) 49@ PRINT “speak to the compul 106 GO SUE fetchno
er in ", INK 1, "CESIL", INK B,". 1070 LET acc=accsz

' : - 1080 GO TO overflLow

s PRINT "“"The ver=ion of CES1I 1090 REM 8new
L used is*™ L1@d RUN 1@

S1@ PRINT ° INK 2;"ZX-* s INK @; 111& REH s#ROULTL
:‘E‘-EEIL",; IHK 1. "2.4%", INK B." & 112& LET wu%=" "3$5TR% scCcC+
is vnigue to the" 1130 GO SUB textprint

. S2@ PRINT “"Sinclair ZX Spectru 1140 GO TO next
B with 16K"™ 115 REM g8Bpri

S3® PRINT °“"BARSIC in ROHM and 46 (155 REM Find text,izolate and
K RAH.*" output it.

(S4@ PRINT AT 21,1@; FLASH 1; IN 116@ LET wH=p$icline,3 TO !}

1;"Press any key" ' 1170 FOR c¢=1 TO &5 _ )
&8 IF INKEYS=""UTHEN GO TO SE@ 1158 IF w$(c)=r$ THEN LET we=wsl
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SPECTRUM EDUCATION

e

@ ZC O/ e

LD P

TO ¢
1ia3d IF LEM ws=¢ THEN GO TO i121dé
1200 NEXT ¢
L1 LET wS=ws( TO LEN w$-1)
1220 GO SUB textprint
iedd GO TO next
124@& REIt s to
125 LET z=CODE p$i(cline 3)
126 LET acc2=acc
127@ IF acc2<¢<@ THEN LET accZ=acc
2+B5536
}‘éit? LET as$i(z,31)'=CHRS INT facc2rs
1298 LET as(z.z2)=CHR$ INT (acca-
12596 #INT (acc2-,258681))
1300 GO TO next
131@ REM 8R=ULDb
1228 GO SUB retchno
1330 LET acc=acc-z
1348 GD TO overflLow
1355 REM Sisr1
oo Ttart a
1360 LET xpos =0 e s
1270 CLS
isag FOR x=1 TO 1@@
o9 irF $ix . 2Yc>»™;"™ THEN GO TO
1330 REﬁ Nol a comnment?
1402 LET wS=ps$ix) +7$
141@ GO SUB textprint
1429 GO TO 1799
143@ IF pS(x.1)Y=" " THEN GO TO 1
1380 CEV Ual2P8iled,'ing2
: WE="1"4+5 (X1
1458 GO 5u; textprint i
14608 IF x=lLastin THEN GO TO 1810
: REM End of pro%ral?
1465 REM Work au instruction
147@ LET n=c (CODE gilx;ﬂl!
14838 LET n=INT (IN (iN=(INT (Nhr1

e 2x1e3)) y100)

l149@
isea
151@
1520

LET xXpos=4
LET ws=c$(CODE p$(x,2))
GO SUB textprint

1525 REM Is pri.

153@ LET is=ps$(xx,d TO )

154@ LET uwg="" ="

1§S@ FOR z=1 TO 23

lﬁ?ﬂ IF is(Zz)=rs HEN LET i$s(z)m=

1566 LET ws

saa E WE=wS+i S+ S

1892 GO SUB textprint

1608 GO TO 1790

161@ IF n«<>@ THEN GO TO 16502

1615 REM Is ha},in.hin,lin or
ouvt.

1620 LET ws$=rs

1638 GO SUB textprint

16408 GO TO 179@

165@ IF n<»1 THEN GO TO 1720

16SS REM 1s adg,diw,lﬂa,WUL or

iy Sub.

1662 LET ws=p%(x_,3)

IE;?KL%T Z2=CODE ps(x_.4) 3256+CODE

1632 IF z>32767 THEN LET z=2z-6585

&

1690 LET ws=" "3WS+STRS Z+r S

GO SUB textprint

Jin,jiz or jum.

L"+5TR$ CODE p$(x.

2 +r %

1740
1750
\VEB

1765
1770

GO SUB textprint
GO TO 1790
IF n¢:S THEH GO TD A79D

REM I= sto.
LET ws=" a"+5TRs CODE ps$ix.

3 +r %

1760
1790

- DI COMPUTING APRIL/MAY 1983

GO SUB textpraint
GO SUB brealk

HEXT x
REM Output data silrang.

LET wS%=tS%S+r$+7r 4
GO SuUB textprint

LET wg="List complete" " +rs
GO SUBR texXxtprint

NN Wh 00
GeoEo% DUD

)~

o
MM
(s

=

=i

PeG
or
cim
-4
-
oM
b
el B

s

Im
me~
=
r
m
-

cLane=xz-1

Lfn
EN LET cline=z-1

PRI A D
e IS e O e D
IFr=MaI N T~ WX LNXMmW
P T 0ATDXT n;ﬂ =l
m ¥

8300000 0ORCOLWEHHNLD W Qi
-

T TI0 T o e e s i e e e o o o o ot o e o o o i e o
W=QOW~JToAe Omes

S00C0982C068G
(]
n
w
al

3
-
p4
m
<
.
o
-
o

=

REM Sha
ing
FOR z=u
LET ps%si
MEXT 2
LET
REM Rd.J
FOR z=1
a8 IF CODE
ET Ls(z)=CHRS%
284908 IF COCE
ET Lsi(z)=CHRS%

2225

bt R S ol
e~ ~0n

n-1
dictaionary

is$ THEN L

)>UARL is THEMN L
DE L$s(z)-=1)

Erm NI =
— =it~
-#eOpl~2
oM ;lﬁu—r-

T

2180 NEXT =z

2112 GO0 TO cmode

2122 REM nBcha

2138 LET wS="Change Line7?"+rs%
2140 GO SUBR textprint

21%5@ GO SUB input

2169 IF UAL i1%$<1 OR VAL i1%>LlLastl
n THEN GO TO 2150

2170 LET ws$="Change Lline "“"+i$+"
to?"+r $

213838 GO SUB textprint

2190 INPUT LINE J$

2284 LET x=UAL i%

2210 GO SUB sJyncheck

2220 IF bad THEN GO TO 2170
2230 LET psi(x)=k%: REH ?tDrE new
iNE .

2242 IF Lak THEMN LET Ls(lLab)=CHR
$ x REM t?gzi means LlLabelled

2 .
2250 GO TO cmode
=e26@ REM B#B8syYncheck
227@ DIM k% (25)
2275 REM Reset flags
2280 LET bad=0@
2290 LET Lab=@
22328 IF LEN .i%<3 THEN GO TO 2460
220S REHM If Line has a valid Lab
el then 233@a
231ia IF S{ixr="L" AMND is(2i1)="@"
AND J$i2) <="9" AND tgll&lb-“ﬂ“
AND J%(3) <="9" OR Js(3)=""") THE
M GO g ?33B
2320 G O 23906
2338 LET Lab=UAL .is(2 TO 3)
234@ IF Lab<¢l1 OR Lab>»39 THEN GO
TO 23808: REM Label invalid
235@ LET k%(1) =CHRS$ LlLab
236@ LET . S$=_ %(5 TO )
2378 GO TO 2398

To be continued...

The remainder of this listing will be included in the June/July issue of
ZX Computing




2X81 CAME

Your number s up with
this program from Mark
Burke from County
Wexford IrEIa%
S

SW

Written for the unexpanded
ZX81, this program is a version
of the old favourite ‘Fruit
machine . Howewver, in this pro

gram, instead of designs, bars,

apples, e1c, you use numbers
At the beginning of the

game, you have 'IG'[}-:;;':-'..L. n

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
two numbers the same beside
each other, you are awarded
three points; if you get all three
numbers the same '~..-;-.. will be
awarded the maximum of six
points. Should you get the
number 5 in the first position
you get a bonus score of two
points

The number of
You gecreases LDy one
point for each turn. The game
ends when your credit rating
reaches zero. As there s limited
memory left over, | was unable
‘hold” feature, but
I'm sure that those of vou with
extra memory will be able to
wrile a QuiCk routine to make
:. fl'.lr my Omission

¥ LA '5_:]""{ ary

credit points
have

to include a

Number
tumbler

' LET CR=VAL" 10"

35 LETCR=CR-VAL"1

37 PRINT "SCORE TABLE’

38 PRINT

40 PRINT "5 2
POINTS

50 PRINT 2 EQUAL

NUMBERS TOGETHER
3 POINTS™
60 PRINT " ALL THREE THE

SAME 6 POINTS

BO PRINT

85 PRINT " CREDITS
CR

B6 LET X=INTIRND & VAL
10")

B7 LET ¥ =INTIRND % VA
*10")

BB LET Z=INT(RND % VAL
"10")

90 PRINT " HEEEEEER
EEEEEEEE

94 PRINT"H ":X:"H "Y:
‘W 2R

96 PRINT"HEEEERER
EEEEEEER

98 IF X=VAL "5" AND
Y< > X THEN LET
CR=CR+VAL" 2

99 IFX=YANDY=2

THEM LET

CR=CR+VAL" B’

IF X=Y ANDZ< >X OR

X< >¥Y AND Y =2 THEN

LET CR=CR+VAL"3"

105 IF CR=PI Pl THEN
GOTO VAL" 130

107 PRINT "TOUCH ANY
KEY'

110 PAUSE 4E4

115 CLS

120 GOTO VAL" 35"

130 PRINT “FINISHED - NO
CREDITS LEFT®

Note that the message SCORE|
TABLE inline 37 should beinin
verse video for maximum effect

108
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Manchester Home Computer Show
MIDLAND HOTEL
April 21/22/23

Your diary dates are: Sponsored jointly by:
Brighton May  Personal Computing Today
Birmingham ........June ZX Computing
Nottingham . . . . September Computing Today
Home Computing Weekliy

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.

: ADMISSION £2.00 (CHILDREN UNDER 8 & O.A.P’s FREE)
J AND IF YOU'RE A PARTY OF 20 OR MORE, THERE'S A 25%
DISCOUNT

Thursday 21 April ’83 (12am-7pm) {«'3' RS
} Friday 22 April ’83 (10am-6pm) O &

2
. q »
| Saturday 23 April ’83 (10am-6pm) & &
- -
| & K\ a@
The Manchester Home Computer Show ‘LC-V QO .;:i'
Midland Hotel. (Opposite Town Hall). PAAS
QY &Y
For advance tickets send cheque/postal order to: Q 4,3':
ASP Exhibitions | o .C‘ .
Argus Specialist Publications oy S
145 Charing Cross Rd, - & P
] London WC2H OEE y ‘ » v
Tel: 01-437-1002 - &
- -




ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

L

Spectrum Junior Education £5.50
Use yvour Spectrum to help your children with ther school work
This cassette contains eight attractive, easy-lo-use programs for
the 7 to 11 age group

Topics include English comprehansion, spallings. homophones,
junior science, maths and history

& Entering your own questions and answers allows you to adapt
two of these programs for axercises in any subject area

* Moving colour graphics and sound are extensively used to
mprove motivation

* Use the “draw” program to produce pictures, maps and
diagrams

Suitable for the 16K or 48K Spectrum. Program notes are

supplied

O-Level Chamistry (C1) £6.60

This cassette contains four clearly presented revision/tutorial
programs. The subject matter has been carefully structured 1o cover
the most important aspecis of

* Elements, compounds and mixtures

* Structure, bonding and properties

* Redox, electrolysis and the activity series
* Acids, bases and salts

48K Spectrum and 16K ZXB1 versions of the cassette are available
Plaasa spacity which you reguire

Professional Computer Assisted Learning materials from.
CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

Oversasas orders: £6.50 (511 680} per cassette; includes AIRMAIL
postags.

%

/

EXPLORING SPECTRUM BASIC
Complements the Sinclair manual by
explanations ol BASIC programming
techniques supported by over 50 full games
& serious programs. 191 pages. £4.95

THE EXPLORERS GUIDE TO THE ZXB1
The book for the ZXB1 enthusiast. 152 pages
of games, application and utility programs plus
much useful information on machine language
and hardware. “"Immediate and lasting value"
(P.CW.). £495

Available from leading bookshops and
computer stores, or direct from Timedata (U K
P&P free, overseas customers add £1.50 per
item for surface mail)

TIMEDATA Lid. Dept. G
16 Hemmells, Laindon, Basiidon, Essex. 5515 6ED
Tel.: (0268) 418121 -

villlEDAT

N\NN\RRIRR/T

\
7,

=
-
=]

27011

71/

————

AVAILABLE NOWFOR SPECTRUM*
University Software

LIBRARY OF ADVANCED MATH/STAT/ECON

TAPE 1 :MATRIX DPERATIONS SPECTRAUM C8.05, IXA) C8.05

Siche A Irversion, mulliphcation, addition subdraction and scalar multiplication of
P EFRCES B v IO0m Wt har Ol Sghe DroK Ay ouTpesl car em Lurm be used Ba tha input
{ the neal oparation without re-tyg

Sude B Determsnants of sguate malmnces

TAPE 2: POLYNOMIALS SPECTRUM £8.05, IXB1 ©5.08
Bicke A inpaeh -

Aclyehes raadral s egu & |88 Oagres 2 potynomials) and Mewton-Raghson and
R TR BEEFCN methods for Raghe GEgres POAnOmIas. Compules the roots st B
digits of precisson
Side B . ¥ou can plot potynomials in iy crderesl Gnd essmaens theif roots. edtremum poinis
TAPE 3: INTEGRATION SPECTRUM [6.83, IXB1 C3.95
Sige A integration of tunctions by SImpeon s end irapelcidel rules Ak mputes the
ares #nclosed by Iwo functions
Sise B Plol of inlagrals Inlegralion can bé visuahasd on 1ha BCreaT

TAPE 4: REGRESSION SPECTRUM CT.95, INAT C8.03

Side A& : A Pughly devweloped multvariate regrésson program heaturng LogLn oplan of

oach vanable (thus sliowing saxponential and geomein. regretsany, standard eror
sintistica, F-slatatic, degress of fresdom, Durter Watson statistic, inlespolaton

Side B . Piol of bivarialo regresi-ont Y ou CaN B8 hiow youl Computen doaews & besd-Nthing
e 0N & 88t of numbered data podnta

TAPE 5: LINEAR PROGRAMMING SPECTRUM E7.85, IXA1 ©6.88
Subs A A uler lnendly oplimeaalion program capable o handhag all sora of Lnaar
DIOGTEITIT g DS M | Py COmEs Rt g = % conglramtaand s> €0 ~adics
=GN matraenisd. Featured the cannonical sguivalent of tha primal valuss of siack
vAnELeE S and the dud

Sids B Sodulond of AEMUNERSOUR Sgult

® PLEASE SEND US S.A.E. FOR THE WIDE RANGE OF
SCIENTIFIC SOFTWARE® AVAILABLE TO ORDER

® Chegues payable 1o @ Al incl prices for lirst class PP

UNIVERSITY SOFTWARE

45/c Sloans Strae!

Landon SW1xX LU

® Delivery within a weak of receipt

® Tapes ! = 5 Spactrum £35
* 16K or 48K Spectrum, 16K ZXB1 ZXB1 €30

DONTMISSTHIS
INCREDIBLE OFFER!

50 GAMES

T
’

i

YEEF 50 EAMEE' oncassette orall

the folkowing

sincl=sir
SPELTRUM

@orpia
ACORNATOM
00600
DRAGON
ATARI VIC )
ORIC1

NEW BRAIN
WTH ¥a ZXB1 LYNX
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SPECTRUM DOMESTIC

Circuit

sketch

Here's a program from GL
Maynard of Gosport for those of
you who fancy a spot of
electronic circuit training.

X COMPUTING APRIL/MAY 1983

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 of PRINT them
out on the £2X Printer. An exam
ple of the resolution possible
with this listing 1s shown in Fig
1, an outdated radio circuit

Drawing on
experience

When RUN, the user will be ask
aed totype inthe numbers cormes
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 cormes
ponding to the first letter of the
component should be pressed
The following represents a list of
components included in the pro
gram

MNon-polarised capacitor
Variable capacitor
Electrolytic capacitor C
Fixed resistor r
Varnable resistor

PMNFP transistor t
Diode ‘d’
Inductor "l
Switch g
Battery b
Fuse

Other components could easily
be added should yvou require
tham

Once you have pressed a cer
tain key, the computer requires
other information as to the
nature of the componeant. For
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axample, information must be
given as to whether it is to be
drawn vertically or honzontally;
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, ‘5", '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
hornizontally or vertically lexcept
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 night, 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 you want 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
pasition. The variable screen is
set to zero if further drawing will
result in the line going off the
screaen,

Once the circuit has been
completed, you can press the
Break key and. using PRINT,
mark in any additional script on-
to the diagram. Should you wish
to SAVE the program, try using
the following:

SAVE "“circuits’’ LINE 2

This will allow the program to
RUMN 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

R1 R2 “R1 oS - QU
le“ '-‘”-!]
'| rd
il =51

3
TS .
ks 8
Tra
9
S N1
QI g L

Fig. 1. An example of the resolution available with this program. This circut
skaerch is of an outdated radio circunt

1 REH GIRGUIT_QIHGRRH SHETEH
8 INPUT TEAPRT 2T EARRL; Tink TY
iink: INPUT nT 2, initial plot
position” _.w_.' Y= Yy
3 GO SUB EEIE!EI
4 FPRFPER paper: CLS INK. ink
S PLOT x.u4
& LET =s=creen=1 ) "
8 PRINT BT a,@:@;" , . @
12 LE¥ mﬁ-;;HEVs
is L mE= p
A IF mE>="%" Hg} gg$="8' THEN
RESTCRE (URL m$-3) ¥ e
48 IF mg:»="S5 AND m$<="8 THEN
GO TO &0 :
S@ RESTORE S§S: FOR_z=1 TO 106:
RERD us,u: IF us=m$ THEN GO TO v
52 NEXT =z G -
S5 DATA "f",65@@,"b",55008,"s",
gaea,"i" ,asee,"p",1002,"", 10, "C
,2#@@,"r”,25§m,"t".aaam, d” ,4000
5B RERD a3
EE iF screen=8 THEN GO Eg E4E
= IF ==25S AND ms="8" O X
HH§¢E$='5 =GR y=1i75 AND m$="7" o
£ uy=0 RND ms="3" THEN LET screen
=@a: 0 T 1
&5 LET "=‘-‘+i
57 LET u=y+ :
?.-5 FRINT OUER @;RT @,
53 PRINT OQUER QAT ©0,0;x;" .
s
72 DRAW a.b
78 LET screen=1
@ <O TO 1@
200 DATA -1,0
Séda DRATH a, =1
4¢3 LAaTh a,1
s@e DATA 1.0 ° .
1800 INPUT “X - co-Ordinate7?".Xx
iGas INFUT MY -céa;grgénate“;g
121@ PLOT x,Y9: =
Sads INPUT "h or vV, k%: GO SuUB e
oas
2887 INFUT “electrolutic? (Y N}"
=%s. GO SUBR Soee: IF zs="y" THEN
GO TO 2186
sala INPUT "variable? (Y~/N) .28
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GO SUB . .

A2 s geae: IF z$="y" THEN GO 1@: DRAW 1,0

sRlS IF__k‘:llhn T é : 4 . DRHU m‘ _1 e
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T P —= £ - I T — = - Ll 4 .
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< T E“'—E‘ "?"JZI; -

2110 1% sohl® OF neg first?“;z 018 INPUT AT @,0; " co suE
DRnuIE K$="v" AND - = r_anode (a} f.r;?;.‘ﬂthndz (c) o
ORAU 18 8. "RAY ND Z§="Pos- THEN daZa 1F irst?kg: G0 SUB &
. ;@ DRA > 3: @ IF zs&=
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0 T 8212 pRauY . $4%% 240 o % ORAU @ -i2. DRAW 7,6 I
2@ ik . H - . o 2. o > S o ML e, ' 19,5 F
J?E:nggguaéa: Dﬁﬂﬁ -?éaﬁ.nﬂnu ie =0 TO 1%‘ CRAW 8,8 LET x=%a7:
+9: GO TO :3: DRAW 8.0 DRAWU @

2is@ IF t,iﬁh_ >  LET w=y égia iF zg="v =121

—l | . -1—\:" 4 ? K =""C -
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SOFTWARE REVIEWS [

it'salla
ame...

James Walsh looks at
some of the latest and
greatest software for
your Spectrum. .

114

Games form the major portion of
the software available for the
Spectrum, 50 there is likely to be
a pretty good cheoice 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
more 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 now coming
into the markst with néw 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 naw 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 1o
phone home abowut!

Back to the sarious stuff now
and as the old saying goes
When yvou have seen one Pac
Man, you have seen "em all, As
far as Gobbleman is concemed
this view holds true. Visually, it
i5 very similar ndeed to
onginal, with the same features
such as pills, etc, but a slightly
better maze, in that it is bigger
Overall, it is guite a pleasing
display, except for two annoy
ing points: the words “ARTIC
Computing' pulsating at you all
the time you are playing certain
iy does become witating, 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 par
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 thare 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, so0 they are
rather ditficult to catch up with
at umes, which seems rather
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 15 1N that IS
totally unadventurous. For ex
ample, the Acornsoft version for

by
g
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the BBC adds extra functions,
and Gulpman from Campbell
Systems Ltd actually expands
on the game with variable
speeds and tempo, and an enor-
mous number of different
mazes, plus a new laser feature.
So, if you are looking for a near
perfect copy of the original Pac-
Man then Gobbleman is definite-
ly worth considering, but for
something more challenging |
would recommend Gulpman.

Gobbleman is available ar
£4.95 from Artic Computing,
396 James Reckitt Avenue,
Hull HU8 OJA.

Gulpman is available at £5.95
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
smazing 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 quietly 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 wonder
whether the software can
possibly be as good as it claims,
but in this case, they may well
be justified. Imagine can be
guoted as saying that they have
only one real aim — to be the
BESTII! At the moment they
seem 10 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 is 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

Dl COMPUTING APRILMAY 1983

SOFTWARE REVIEWS

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
viry 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 keyson
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 nto 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

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 fréee
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 onit), 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 Arcadia is 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 guite
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 4BK machire, whilst Ar-
cadia will run in the 16K or
48K . . . afeat in itsalf,

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 L2 3PN

Derby Day —
Computer Rentals

| have to admit that when | first
saw the title of this program |
didn’t exactly jump for joy; in
fact, 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
screan 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 all! The first screen of the
game asks you what sort of
punteryouare . . . out forfunto
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-dimensional still
came over very well. A nice
extra touch is a horse trotting
across the top of the screen just
above ‘honest Clive’, (I wonder
what Uncle Clive would think?).
When everybody has placed
their bets (the game can
accomodate anything from 1 to
b players) the race begins. .
instead of just having the
horses galloping across the
screen, which they do do very
well, the race course is 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 50
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
cbviously 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
Lrd, 140 Whitechapel Road,
London E1.
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HIGH QUALITY PROGRAMS TO HELP et Soia
YDUR CHILD LEARN i ,E;'|-,I,L‘ av ‘ ;I.L'jl'ft' T'1”|'I'IT. 'nxr { HmMpu :I s~

F S jrrently testing a new senes ol educational software and
st prograrms are now avaiabie or sal 1o un on Commodor FLEXIBLE FLAT RIBBON CABLE
e H et i .. -H|*,_- ” L 5 way or 8 way o suil Zx81 & Speclru
aged 7=11 in the | Wing subjects g F‘;[".'"' '.'r' L rglr :

T-SHIRTS £3.50 SWEATSHIRTS £7.50. Blacy wi

Verbal Reasoning
H|-,.-|-1I r|.:] .1|I‘:] q:‘ll:‘- IH_:
plbe o o - .

[ i aho £ 3| probhk
1 pecially design nighly qua -
" 15 and wrilter Hessiona
SRR ZX LOADING AID tor /¥E
a nor iled tha rogra y ; poripesclibiArigh
4 3 - siasm a y helg o rea
aCa o of gre: paren '
leachers for normal, advanced and remedial Lr.:!lr"n"-_:' and also for ' i . o £1 50 exira
those preparing children for Common Entrance/| DENT HDAHD ELEEPER 1
D I xaminat 1151 KE" O Oy
S plea 1e 1 FLa ad b it
A4 1 par 1&a iy % i
BCls =14

PROGRAMS FOR LEﬁ.RNlNG,. * All prices include P&P * Send s.a.e. lor lurther delails *
Dept. ZX,
4 Stanley Road, FULCRUM PHODUCTS DEPT.B
East Sheen, 14 Steep Lane, Findon, West Sussex BN14 OUF
London SW14 7DZ. Tel: Findon (090 671) 2750
Tel: 01-878 6498

THE CHEAPEST KNOWN RAMPACKS

IN THE WORLD

64 K RAMPACK 16 K RAMPACK
£44.75 £19.75

{ f A il a sares SImply O stra 1 | o [ &
[ ] £ - 3 & (5 3 L i1ed 10 "
* 5 l 00D e e 5f as S S

Pr:ce mcludes UAT and P&P
nally 14 days. Send Cheque/PO i

CHEETAH MARKETING”LTD

359 The Strand, London WC?2 Tel: 01-836 1 Tx: 8954958
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Mastering machine

cocde on your SDECtI'I.II‘I'I
— 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 ina 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 your own
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 vour intelligence with
maze games and mastermind
puzzles, After all what alse
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
larty 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 metoa
new concept. Maybe com
puters have a purpose in life
beyond simple sport and
science. Surely computers like

the ZX81 (for this was a long
time agol 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
so then most of the programs
we sae 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

switch the blue gun off, 1
switch the red gun off,
switch the green gun off, 1
switch the note generator to LOW potential

gram which goes with it

This 1s called Cathy’s Pro-
gram the ornginal wversion of
which appeared in my book
Mastering Machine Code On
Your ZX81 and was written for
the Sinclair ZX81. This new up
dated version, however, 15 writ
ten for the ZX Spectrum
Although its basic structure is
the same, the mndividual parts
have needed to be entirely re
written

The purpose of the program
i5 to tum the Spectrum key
board into a musical one, 50 that
each key produces a different
note, and continues to produce
it for as long as the key 15 held
down. The diagram in Fig 2a
shows which key produces
which note; there are two oOC
taves, with the lower two rows
producing notes from middle C
-.1;}'.'\.-¢1rr1~_-.. and the upper two
rmows the naxt octave abowve
this. The program s entirely in
machine code and once set in
motion will continue to run wntil
you break out by pressing EH.-.‘.H-
(Caps Shift and Space) as nor
mal

New wave music

A small amount of explanationis
required before the listing wil
make sense, and so the first
thing | ought to do 15 explamn the
principle by which notes are pro
duced on the Spectrum. The
most important mstruction is
OUT (FE),A. The Spectrum can
only produce one type of sound

that is, one type of waveform

essentially, a square wave of
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 ba at an inter
mediate potential

Here s what the instruction

OUT (FE),A does: suppose A
contains the (binary)l number
‘xxxnxgrb; (each letter repre

sents a binary digit). The xs are

switch the blue gun on
= gwitch the red gun on
switch the green gun on

4

1 switch the note generator to HIGH potential

Fig. 1. A breakdown of tha individual

latters of A in the instruction, OUT (FE)A.

ZX COMPUTING APRIL/MAY 1983




p WSS HIE (0D e AR

for our purposes effectively
meaningless, but the other let
ters:n, g, r and 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
screan. (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/OUT (FE), xx
*Txxxx/short delay/OUT (FE),
xxxOxxxx/repeat for as many
cycles as required’. Note that
doing this will automatically
change the BORDER colour. H
vou 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’
whera bbb représents the cur
rent BORDER colour number in
binary

On that note...

Before we look at the finished
program, I'd like 1o introduce
you to one of the subroutines in
the ROM. The subroutine is call-
Fig. 2a. Which key ] [ l [ ] L | l ] o I l A* ! l I I ed KEY __SCAN, and its effect is
on the Spectrum to determine which keys, if any
produces which note? are currently depressed. You
There a two oclaves.

canuse the subroutine simply by
wwoemwverows ] () ][O DD DO e ineiruction. et
middle C and the fop KEY_SCAN (CDBEOZ2). The
two rows producing the machine code registers will all be
nexi octave above that 1- ] [ c* ] [ o ] [ ] [ F* ] [ i J AF [ l ’ ] ’ ] wipéd out by the subrouting S0
(Nate thar the if you wish to preserve them,
sharp ( M notes vou must PUSH them onto the
are indicated wilth [I—] [ ] [ | ] [ " ] E—_‘l [_'] m stack and then F'CIP them on
an asterisk. | | ; x g ] | return. Register DE will contain
the final output of the
subroutine as shown in Fig. 3

= ] [ : I [ o ] { = ] o I [ = ] I 2 j I i ] I = J 1 J Fig. 2b. The codes. Also, in the case of two or more

: and how they are  keys being pressed simultan

allocatedonthe oo, cly  the zero flag will be

keysofthe RESET. |n all other cases, the
DEOEOEEEEE 5 e

The key codes mentioned in

the above description are in all

DjEm e Y ES KR A e e

ed for each key. The codes

[ l [ = I I = I [ o ] [ == I = m (_'I r'"_] m themselves are listed in Fig. 2b

| I 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

g

F- 3. The contents of the register, DE to make before we can turn the
SITUATION VALUE OF DE Spectrum into a musical instru
3 8 things called Inter

No k 1] ment. Little thing
Ca sﬂg::"raﬂni :;E';F? rupts. Fifty times a second, the
Sﬁ'ahﬂl :"'ihlfl -cl:lnl‘,,r FF1B Spectrum hardware sends a it
le ) y D
Ky by et S - Cacactel 15 $is T80 O,
| Any key without Shift FFaa, where aa is the key code of the key concernad When this happens, one of the
. Any key with Caps Shift 27aa, where aa is the key code of the key concerned. following sequence.s of Ihmgf;
i Any key with Symbol Shift 1Baa, where aa is the key code of the key concerned. will hapben depending upon a
Any two keys together aabb, where aa and bb are the key codes concerned previously sihaned of flag called

the (IFF1 Interrupt Flip/Flop one) ’
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N MACHINE CODE _‘

9E93464B
0050A9B4
BAB13D42
5C5600C
78003539
6962CFDD
70003200
0070ECFD
00000000
00000000

00 SOUND

00
00
10FB
D3FE
c9

call here
3A4B5C

IF
1F
IF
EGO7
F610

4F
F3

C5 LOOP

CDBEO2
c1
212027

AT
EDS2

281B

78

3C

28EF

AF

57

21 notes
19

46

B8

2BES

79

Ch
CDsound
C1

EGBO7
CDsound
18D8
FB EXIT
ca

Fig. 4. Cathy’s program

NOTES

START

F+ F# F
Ad A4

F+ # KeysB.H, Yand 6

Keys5, T.Gand V

G+ #Keys N, J, Uand 7

Keys 4 R, FandC.

B+ A+ #KeysM, K, landB.

+ D+ D& D
+ = C+ +

G
A
D+ #E+ E
B
C
C
- C+ C# C

NOP

NOP

NOP

DJNZ SOUND
OuUT (FE)LA
RET

LD A.(BORDCR

RRA
RRA
RRA
AND O7
OR10

LD C.A

Di

PUSH BC

CALL KEY_SCAN
POP BC
LDHL.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 LOOF
LD A,C

PUSH BC
CALL SOUND
POP BC

AND O7
CALL SOUND
JR LOOP

El

RET

Keys 3, E, Dand X

Keys Symbol Shift, L, Dand 9
Keys 2, W, Sand Z

Keys Space, Enter, P and O
Keys 1, Q. A and Caps Shift

This subroutine causes g

very short delay the exact
timing of which is determined
by ‘B’, before sounding

a pulse.

Bits 5, 4 and 3 contain the
BEORDER 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 lignoring 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
Rastore the value of B

A: BORDER colour (bit 4: O]
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 = O 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 wvanable
FRAMES;

scan the keyboard, updating the
system variables 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 1o music, it means the ax
act timing we require in order to
produce square waves of the
right wavelength will be totally
wrong since we shall have no
idea as to whether or when the
interrupt routing will be carred
out inany given cycle. Inorderto
overcome this problem, it is
necessary to reset IFF1 to zero
s0 that the above sequence of
evants will not be carned out
The instruction DI (Disable Inter-
rupts) is equivalent to saying
LET IFF1 =0, and so this, then
i5 the instruction we neaed

When the Spectrum, in nor-
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 ,IFE) instruc
tions, or by CALLing
KEY__SCAN, not by examining
K__STATE or LAST__K.

Figure 4, then, is the final
result: Cathys 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.
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VST,

_T_HE VERY BEST IN MACHINE CODE

FDH THE ZXSPECTRUM & ZXB81

AT i recoroed and marked
Tar iidasa l'rn. " de VAT an

for 48K Spactium \1 AS’]‘FR Fl LE..- bansinessdrsnastic filing

and reporting System flexible that it s equally usable 8 your m

e, stock control. texi extracis apphcatons are endleis Fulll,' el

2K per file. Comes .\.:rh.--..n ple Lile and 22 page manual

EW \lfl.’ﬁt{l' 1 l(iﬁl‘} fiewr 'IE..I'Z. &::L trum owner

It has I'I'Il'r'it of |:hr ru1urn of h-q Mﬁ&uTE AFILE, with 7 pre-defined report

nats and 6 pre-defined helds e.g. name, address, etc., and we have Tound a
1 4500 bytes of file wace. MASTERFILE and MASTERFILE 16 are fully

| be-compatible” and will happily ¢ w3 each other's files, so that 16K owners

whio upgrade to 48K can use their old liles immediately. Complete with 12 page

manual, priced at L8 95

PLEASE REMEMBER TO STATE CLEARLY WHICH VERSION OF

MASTERFILE YOU HEutH

o 6K "

Spectium

deimg mode choste

coniral An exirac rivved Borm Allan for

Papular Comput ing Weekly. We think yvou will agree. £5 05

2
6K ZX81 amost wdentca spec 1o GULPMAN E4. 715

vexze  THE FASTONE

MASTERFILE and i in wse all ower the world now 'S¢
o MASTERFILE. £12.00

Campbell Systems, Dept.( Zx ),
15, Rous Road, Buckhurst Hill,
Essex, 1G9 6BL, England.

| Telephone: 01-504-0589

Battle of Britain

A strategic Wargame for the 48K Spectrum

only £5.95
(inc. p&p)

73 The Broadway, Grantchester, Cambridge CB3 9NQ
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QUICKSILVA

are proud to announce they
are now marketing

PIXEL GAMES

TRADER
A trilogy of 16K programmes that combune to give
an epic 48K graphic adventure. As a galactic trader,
you deal with some very bizarre customers indeed

Will you live to tell the tale ?

F:F-Tﬁ

PIXEL POWER A graphics workshop packed with usefu
'J'_r'_ jres ke O feate '-I.l".l'l-; T T TR

HARVESTER ~ i strategy game for 2 to 4
amwsmnm an you get our three space expior
| ar 5ty gOO WIthout Diowang their m S

L ZX-81 GAMES
[racer £X-81 + 16K KAM £995
Si I['.l._lI e '.,jnkfa:- B _."_ T ..-"‘.\ Kl <+ i.','r |.E_AI*.L_' E ¥ | -._;-'_ .
Starquest + Encounter  ZX-81 + 16K RAM £ 39 |
|
VIC20 GAMES
Iracer VI K RAM £14.95
[ Subspace Striker + Zor  VIC20 + 16K RAM  EJ95
"w[.'-'lfl.'iinr"-r & E W OILIATer __.-IE _.-;- i ”._h .‘_,ﬁ,'-l_-il [ ':_;lll
P “J| i_' PR W !l’ Zl " i.-',r I.-'.-'!._‘,..‘I - .' '_.I|.|
Harmester + Brainstornm VIC 20 + 15K l.'-‘n.f'..-‘: E 7 o5
|
Fiease SE W TNE QA KT
| ot e ? |
g A
W T
|
f Fi
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N SOF TWARE 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 yvou will find vourself
floundering is a sea of software
tities.

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

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 vou 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 1o updating this
feature for inclusion in a future
issue, we will be able to include
your software fitles.

ZX81 software

1K Chess G At 1K £2.9%
1K Fun Learming £ & Fars 1E £3.95
1K Games Pack } Art 1K £E6.0
1K Maths E Mr Purve 1K R 6B(
1K Supéar Tno g 3 ware M i [ L -1
16K Fun Learning : A. Parsor GE £4.98
16K Games G Senous 5W 1 6K £5.9¢
16K Maths E Mr Purve BK £3.50
1-0 Dafender G JK Ty K {4 95
3-D Labyrinth G Ak tror 1K t3.90
3-D Monster Maze G | K Gray G £4.95
S50 1K Programs 1 | Ex WE L £5.0¢
ADVEMNT { Work F 6K £5.9¢
,Cn COUnts ':" Persana r'- W T E

Sy . HE £4.95
Boe e Gamess G A Parso Rk L4 95
Adventure Folk g 1 6K Es
Adven 3 Abaisolt 1 Gk i
Advaniura ( anglo Amear Ak k
Adventure A { Art (=1 L]
Adveniuie B i Bt AK i
Adventura C { Art 16K £5 8¢
Adventure s Abarsof Gk £3.3¢5
Adventure 1 ka D J Moody 51, Lo LN
Adventura 2 D J Moody 1 8K £S04
Adventure 3 3 C Acsculy 16K £5.0
Adventure 4 ] D J Moody 16X E5.0H
Adventure Im Time €] WWork Force 16K £EB.O
Aarhne 1 1 Computer

Simulatior 1 6K £5.00
Angle E AVE Software 16K £3.00
Aladdin E Bryants S'W 16K £1.87
Alen Dropout G Silversolt 18K £9.95
AM-AZON U Amarsham Software 16K £8.00
AM-ZXEDIT ] Amarsham Soltware 16K {4 .00

AM-IXFILE

AM-ZXMON

4
=
1

= = 3

At b i

die f
Agter ol
Agtare
Agtaroid
:k_lr Y I
Astro lnvaders
At Li

I‘Il 1
Ao B
A ar

Sy ar

Barttle of Bratair
Beam Analysr
Beamscar

Baarings
Bio O3 Y 1
Biology &
F!Ii-.gl_-. 1
Braak

ﬂl.-.-.l.. T}

Bri _-! ae

Bomber

Budget B Address Bool

Budget Programs (2
|

Burmpat

Bank Ack

Invaders
Galaxy Invaders
Snakabite
Fungalonds

Life

an 7 Tac Toe

Cassette G

Feat Maties ( nvar sk

Rings Round Saturn

Secrat Code
Mind Bogghng
Silvalte

Memory (Educ

i,

16K

16K

16H

1 BK

16K

ik

Juich W 1 G
Mikro Gar 1 Gk
Sulyersolt K

The Software Farn 6K

Arcadia 1 6K
John Prince 1 GE
AVC Solvware 16K

Lases Lomputer

Simulations 1 G

Abacus Electronics 16K
Folk aie 1 6K
Understanding 16K
Cambell Sysiems 1K
Trans{orm 1R

Richard Shepherd 16K
Bichard Shapherd 1 Bk
Vv BH Computer 1 6K

Bulfer 16K
Hildertay 16K
Hulderiay 16K
Bryant S5'W 16k
ANVD Software 1 GK
AVC IE\ il s A i 1 BE
Anglo Americar 16K
Bug Byta 1K

J K Graye 1K

bvkro Gar 16H
R & R Software 16K
ZX SAS 16K
Mikra Gt 16K
M Purves 16K
Hilderbay 16K
Software Masters 1K

Tiansiorm 16K

Cases Computer

Simulations i Bk
'r.Jl"-."\-\.-'" I',I-l
Automata 16K
Drwin Software 1K

Orwin Softwara 1K

Drwin Software 16K
Drwin Softwara 16K
P 16E

PR PR e e

Foll=

ittt il
Lad LS fi
F

L4.50
£25.00
! _____
E1.8B7
£3.00
10
£3.50

£4.85

ﬁ
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o
irreney Comeersion
Ca LSttt e ::1.1
; Down Under

15 i P

& Doodhng With Graphscs

19 !

]-1

W il

I t

Laberyimth
L] Drop & Brck

Continanlal [Edu

Lo} Galatc Invasaon

ey into Danger

I'.J
=+ 1T R
iylghnt Robbery
'
L[ .
T
T
wer of A i
e i = i
SOCKINg the Spaceshp
o

Tower of

war Tl

1_. i 4
Cassatte
Clrwe
Lassarte (51 2
Ferilo Swiam(
SO E PO TaLe]
Lassamta a1 3

0000 ToO000O~NO000

o000 000

-
Latacombs

Catalo G

Psign 1 BE

Paigun (51,
[, Au
Py =1

P 16K

J K Graye 4
Hryants S/'W 16K
Liamasalt
K Eromecs 16K
dK Tramncs 16K
Rose Casseties 16K

Hard & Soft 1K
Mukcro Gar 16K
Hard B Soft 1K
Abersolt 16K
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£4.95

F4.05
La. B5
LG6.30
£5.85
& a5
L& 7k
£31.85%

T

- b

B L Oh L 8 B B

1

a5
a7
a5
a5
85
50
a5
50
a5
a5

{

(

Condimon Red
Conflict

Crag of Doon
Crntical Path Analys
Croaka Crawla
Crystal Ball

LU SO APt

Daltas

Damsal & the Beast
Damsa! & the Beast
Database

Data Base

Data Base

Data File. Grapt
Death Isle

Daath Star Attack
Debug

Delender

Deflax

Dactatos

Dictator

Diggles Kitcher
Diggles Kitchen Vo
E-""I":il-'-".- Kilchén Vi
Diggles Kitchen
L gare 5 Wine Cellar
Do Not Pass Go
Louble Breakout
Dragon Maze/Life
Educational Quir

Electricily

Eleciromnics
Encounter
Expionage Islandg

oy age

Fantastic
ast Lile
|_1"-:'1" Pilont
imancial Manages
cotball Manager
oothall Pools
aotball Records
II:F"‘

S8 i bl 11

orth Compaler

Fartress/Pontoon

i
F
i
F
E
f
F
F
F

Fortune Telling
Frnch

Frogs

Frogger

GB Lid

GCE Maths
Galactic Patrol
Galaxian
Galaxians

B

=Relnle

12098

Brta
Macronics
Bryants S/W

Sdlyorsoflt

. -
ANVL Soltware

Luicks
Hard £ Soft

Sernous S'W

16K
1 GE
16K
1 GK
1 GE
1 6K

16K

Personal Soltware

Samulations
Anglo Amarncan
B ':l'vl"'

v ey
Cluscksdw i
1K Thore
Anaglo America

Bug Byte
Micro (
Micro Ci
Micro (
MWicro C©

(W r 4 -
i oLt e

Work Force
Budfer

Sottwaie Masters
Rose Casseties
AVC Software
Spactre

Ping

Brtic

Foilkade

K "t

;_:--._ur-n Integration
Hidderbay
Addictive Gamias

Micromaor
AYL Soltware
AVEL soltware
A g

VEH Computer
Bulromics

AVC Software
Mikro Gen

DJL Software

S W Hessel
Rose Casse
Computor Rentals

es

Artic
Quicksilva

16K
16K
'||_-'|h
16K
16K
16K
16K

Gx
16K
16K
16K
16K
168K
18K

16K

16K
16K
16K

16K

18K

O

| 4 '_;::
(] ‘-u.-\'
B.2Q
7.50
0.00
0.00
2.50
4 50
5.00
3.98
5.50
3.95
8.0

9.00
4,99
4.99
499
4.99
4.99
B O

O

N

TR -
L

2

n g

O
45
oo
a5
a5
89
00
00




S SOF TWARE CHECKLIST

Lalany Lonthct

Galaxny Warnoi 'Star Trek
Game OFf Cr
Games
Games

Gomes Pack

1

Games Pack
Games Tape

Gamestaps 1

La@rm:

Ganat sl Knowladg
Geography

i Se——,
Geography

Ghost Hunt

Gold
Gobbilemar

Ginhblars
LiDhiers

Lrapix £

atest Gamas Vi

Hangman
Hedgehog B Co
High Aes Graphics
Doctor 1
Doctor 2
s Doctor 3
Home Doc
Hame Do tor S
Home Doctor B

Horas Rac ing

Incoma
Index Aetneval System
Ik

nce
Integration

Imtermadiate BEng

in wdiate Maths |
ntermadiate Maths 2
Mvaders

Invaders

Invaders

nvaders

nwvason Force
nwanlons beforg 185

} Arcades

] LOF EF;, e
LI I-_l'.-__] sh |
Junior Maths

124

D
O
D

]

. Aftech Lhamag
!Jlif TEC

MBlikro Ger

ystal Comput

ye

J K Greye

A Parsong
Ps T Lp!

AT . .
Y >0l lware

The Soft
Severn Sof
AVC Software
Silversoft

H & R Software
Bryants 5'W
Mick Godwar

rk Fo

[0S ASSDCIATES

T

Cambell Systems

Lamoeail ‘;.,'.'1 ms

-
Wil O Wniin
Buffer
Macronics
Py

Eastr ad
Eastmasd
Eastmead
Eastmead
Eastmead

Butronics

5 W Haessal

Jriversity Software

Silversofi

ﬁll:li 3 A MErICar
Bug Byt
Cuicksilva

HETIL]

Computer Rent
Rose Cassettes

Rose Cassalles

Rosa C
Bufllgr
p-'lul'l:j- ;-.'1'-_-" A

F-Tg 1T

16K
1BE
16K
1K
1 6%
1k

16K
16K

Gk
16K
BE
16K
16K

£5.00
5. 00
L4 .00
Fd T8
£d. 99
L300
4 oD

£6.7

EG.T5
£6.75
£6.75

i
(4 50
£4.00
£g gE

Limé Hen

Tlatlat g
Limdar Pr
Love and Lea

MCoder

Madame ZXB1

Magic Cube

Magic Mountamn
Man Page
Master Maths IV

er Maths v

i hind
Mathematics
Maths

Matnx Upaerations
Matnx Plannar
Mare Drag Race

T ¥ e
viines of Mona
Mines of Saturn

MAirii ﬁ;l e Invacars
Impos

Mormitor And Diss

Viorigage

Chees

Muncher
Nusic B Composars
.-‘. b

Mamitar Ravders

MNasty Invader
MNas ¥ Mountmin

Naval Blockade

Might Gunner

".‘l._;" ErTN N i".-‘.l.-.

Novaelists B Authors

Nowoatnk, Damobticr
B Tanpin

M urmenc s

MLimeerd oy

Odd One Out

Offica

L Lével Chamigtry
O Lavel French
O Level M Rev

Optimas

JEiC Braakout/Invaders

B £3.85
{ B £ 5 g¢
L3 16K i 95
1 18K £37e
1 =TT .-. K £ 3. LA
H w5 O 16K {
E Umiversity Soltware =1, |
G Automata 1K LS
u Personal Software
SEfvicns 16K £ 795
] 16K £3.95
u
lp_.h_ 5 §F

LIyELS

dick G
L N]
Wl

1
'I-..|||.|_.‘_.I|J 1I|h
T SAS 1

1 6K L4 00
16K LS
1 6K £4.00

8K

=19

BT b B

vl 16K
16K
16K

e NMasters 16K

1 18K r
A 16K {
1 BK {5 80
16K

-
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Payrol B Hlder bay
gyt E nputer
Payr H vErH I E Ut
Pyl y MC Lothiona
Pa
1 Ay Tt
P-E-F | A & R Softwane
Bharsnh T i 1 18
= Adventu 1 1
Phigs Proal ~ AV ' P
! | [ HewLi
(=N area Ly Automata
Planat Dafs Ff [ ol Prince WY
L t Lande j Hew
= e ¥ Dhnmi rd By
.. = g 11 L L
Po#ts B Playwrite E o
i v Aritt s y
iy -
1 Hrivatear 3 LT Lot il
' Program Merge £ ACS
i =t fam FPack Bug Byt
¥ Program Pack B & P i
[ Bug Byt
] Frogram Pack Anglo Amad B
' r jf BT FACk Bug Byie
| Program Pack Iy Bug Byie
E Jram Pack W tug Byle
i 3 3 arm Fack Dy By le
3f ar O ) AG
i " R ST06e T kit r A _i
1 R AT T | kit He v son
iy
1 Puckma L3 alibcy 1wl
] cha B " L Transi .
] 196 Ledge C ZX SAS
) Furchase Ladge B lranstom
I r fiase Ledger Transion
| ST 15 l ksslva
I D bl i Chusch v
' 2 WA 1 hd k Wil
S35 ST e 1 Qusc ki filva
' o Bl D Transiorm
! E varsity Softwir
| Work
! aturn Davelopim
1 .r- T
[
ch
| Iy il fe
J i A i
: { Bufis
' i MAC thioria
| . ] Transiorn
| Transiore
| i Teansl
] g o MC Lot ria
! b i Hilderbay
5 bl Mikro G
- f Ii hEilva
i Seraarkit 1 i T e T’
' sacrat Valley
Secrat of Tenworth M r [
| [ =3 & F 1 IX SACL
\ Shig Of s
| Sk W o = 1 € yStem
| Samaie { T T
! Snag it
Sn i Seven 5
SO LA %116 ] hcr L]
Sorc [
;_'.'- & Fighles A (i LT
Spac e Howso
ZT'.-: (1] o Tm L) Al Ly #r
Sracs oy Macr
Snace il Mace
l opace ycler ik 1
| 50 vadears/ Flanat Software M 5
I space Trik Work Force
- S " - Bufler
5 : Transtorm
i E F
P LT A B R Soltware

Bk
fom
K
16K
AW
18K
i
16K
Ax
i

Fin
1 Bl
1 BK
BE
(5],
[
AE
186E
GE
1K
1 Bk
BE

Fil
BE
1R
a1
16K
16K
16E
1 BK
i1 BK
s
N
HHE
LE
¥ B
1B
(5],
(31,
16K
168K
w
16K
16E
1 RE
16K
16K
1 B
(21
16E
1EK
1Bk

1 BE
1 BE
| RE
18K
16
Ak
JK
1 BE
1 6K
HE
1 BE
an
1 6K
1 ALK
| &
RE
K
16K
1 B
BE
1R
K

1
HE
3k

3. o

-

& 00

1 00

4. 100
{ QE
1 TR
3.9%
1 g5
1.99
4

4 95
i GE
4. 95
6. 85

Sinrtrak

Star Trak [
star Trek

ear T !
Sratistics B
Statist t

Gs SCRAMBLE
ZXH1 QAMES F

QUICKSILVA

PO Tl Y VTR VR AR

BT X
TR gl
Ten Exciting Game
Test Pack L

The Collector's Pack ¥]
Ihe East On B
{ Barorodar I

Thro® tha wall’'Scramble
Jits

Jin

Video lndex I
Video- sdd B
Vi apt P
Viddeormag F
Videoplan B
T T e L
Volearie Dungaon 3
Y uUCa B

i |

g T
=]

E

Macr o
Silversolt

’
Ei A W
ol it
he Software Farm
Sihvaisolt
Sax
Sax
A
AV E v i
A TR
Hyants oy
1

TiuTE
LY i

ey ETEr

avL 5 =
Sir h
[ a i

sl 3y

Movw ednoma

Work Force
Amba
ML Lothlorian

Armiba

Gilroli

Wida Ttware
Video Software
Video Dot ware
Vildao SOTlvwans
Vide Fl LA L
Video oftware

Carmell

16K
16K

=

Gk
15k
1K

16K

1K
BE
1 EK
[

a
bE
16K

16K
16K
16K
1BE
16K
16K
16K
1 GE
BK
16K
=11
16K
16K
16K

- -

4
1
1

- -

= e

o W U
-

on I

35
4.95

a5
45
4 4
3.95
4,97
3. 75
6.45
9.95
5.00

6.00
4 95
B

L D e
[is
LF

" B I
w o
=

o

5
4

5.85
4. 50
7.85
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Bartle Of Britmin
Bit, Byte Rotat

Biorhythms

) o e

0 O WD L G

=
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T T T R Tl W W N e W

(=R R R =R N R R SR R L

Harrees
F l||_|.'|r'|1|r1_-|;|r
High Noon

Higtary 1

Home Accounts

Horace Goes Skiing

ntermadiate Englist

ermeduate Englist

ntgrmadiate Maths

At T Aaths

iy e s

wentions 1
BCR DO

Jackpot Fruit Machs

ALt

il

Submanne Attachk

Jurigs Educ ation
KRAKIT

Erary Kong/ Panic lslamn:

L-Lamaea

wRarning

Machune Code Test

Magsc Cards
Mailing List

Masterchess
Masierlile
Marhs

Magir i |

Mazeman

ieteor S1omm

B

Matpeoids

Men O Saturn/Return
o 'Eartt
Marstar

Monator and Disassembler

Mortgage
Miulti Fur
Contro
Mur C v
Music 1

Might Fhght

MNumencs

O-Level Chemistry
Omnecal

url

Oriwtnr

Warmit
3 o Rmdders
P

var The Spectrum
Parity
Pascal 4
Pastimes 2
Payrol
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Abbas Elecironics
| lamasaft

Abbex Electronics
ICL

I'ir'r'- n

Puion

Peson

At

IX SAS

ZX SAS

ALCS Sottware

S W Heassal S'W
Rose Casseties
Rosa {
Rose
Rosa C
Artic

Abbex Electronics

Computer Rentals

Hichard Shapperd

L aload

Brtir
T s
LA 51V
-y 20 ware

Bikro G

Cambell Systems
ZX SAS

Spactrg Soflt

Abersait
N N R ]
Sottak

di tromnics
WU ESHwA

Savern Softwara

Saturn Developments

Picturesgue

Lomputing

Richard Shephard
Sulwaranft

L

HHewson

Specire

phers
impact Soltware
Siversoft

Ari

MoLrme House
Yvielbourng Howsa
N Darwood
Hisolt

IC1

Hildertay

SOFTWARE CHECKLIST

16/48K £6.75
4 HK £5.85
16K L4 .50
4BK £4.60
aHK £4 50
LBE £4.50
16/48K £4.95
BK [5.95
16K £E6.95
48K (5 85
48K £4.9¢
16/48K £5.50 Penetraton ] Melbourme Houss 48K LE. 95
1 6K a Personal Accountmg Utility 16
16 48K i[5 Liseiey D Jaysolt a8k £B.95
16K £3 Personal Banking Systen D Hulton AHK £9.95
16K £3 Phantasmagraphics o S xon 16/4BK £6.95

Sales Ledger L ZX SAS 16/48K i
Samural Warriors G M C Lothlorian 1 6/4BK L
( Imagne Soltware 16/48K i r
'I::r {9 a5 L] Wark, Force 16/48K I
16K £3 50 G Mikro Gen 1 BrARK 5
16/48K [19.95 - Not Stire G Richard Shepherd 48K I A
48K (695 2P uro0n s e N :
48K f1sog weOf The Line G Richar 1 Shepherd 1 48K f
18/48K £B.00 -:_L|'1-.-|~..,-- G __3.“,...“.1 Solftware .1_h i f
1 BK £d Softtime D Saltek ; | B/ARK i :
1 6K ; 4 3 Sorcerer 5 Castle G Mikra Gen 48K o :-":1
16K £4.9E Space lntiuders G Quicksitva 1._..K a4 :"'.‘.'-
1 B 4 BK £d ,”: Space Raders G Psion . 16/48K 1.-.1 a5
1€ -'-;-'L. £4 :!é. !?PL‘.'E o LBt Dyutems th s 9
48K £4.95 Speakagsy U 0 nailva .E.!_-:x_ § .! =]
48K Fs g =Pet Bug U Arti 6/48K £6 g
spectral Invaderns G Bug Byte 16K £5.0

Spectred G Fatarr 48K LSO
48K £7.50 . 5’y (P =
1 B/4BK "_ '-'||"| Spectia i Biig !"'1""' &/ 4BK 8.0
¥/ B Ll .2 o " =
16/48K CH O apectrum Garmes G JRS Soltware 16K £4.95
16:48K £5.00

48K
16/48K
1 6K
16/48K

r=

£S5

Pharosh’s Tomi L Saftware For All 48K £6.9¢
Physprob E AVC Software 16K £3.00
Pikot G Howson 16K E5.85
Pimana 3 Automats A8K 10.00
Planet Of Daatt G Artit 16 48K {6.95
Primary Anthrmatie E RBoss Cass 5 a4 BK £4. 50
Print Shot G Cosas Compurted
Simulatons 16K £5.00
Programmer's Dream U Work Force 16/48K £6.95
Programmaet's Toolkit U JIRS Software 16/ 48K £5.85
Programs From Spectrum
v Language Book G Melbourna Housa 18K £L5.86
P Hase Day Book 8 Transiorm 16/4BK f8.75
Purchase Ledgoer L ZX SAS 16/48K 10.00
iy % i Transform 16/ 48K £4.756
L L Work Force 16/48K E4.895
LE Computar Rentals 48K £5.85
Retml Accounting ) ZX SAS 16/48K 10.00
Revers G sinClasr Hesaarch 16K £7.95
L r Solt 16K
Aoman Empire G yikloriar 16/4BK

“._.'\. ]}

Sales Day Book

Llamasoft

Transiorm

16K
16/48K

NeR=R=R -8R :

A HK £5.85
4HK £5.50
48K £9.95
48K £5.00 ’

16/48K

1 BK 3.85 )
16K £5.95

1 GK £5.95

16K £6.00

48K £E25 Y

16K £a

48K




N S O F TWARE CHECKLIST

Spectrum Fap
LX Reactosr
Spectsound
Spookyman
Starfightar
Starship Enterprise
Startrok
Star Trek
Star Trek
Srar Trok
Statistics
Stock Contial
Stock Control
Storm-Fighters
Sub Track
'S'.Jl.lt'fllt'”l.'l.

Super Glooper Frogs

'l

Superpack 1
Superplan
Tables
Taipen
Tasword
The Chess Player
The Hobkbit

The Orb

The Quest

The Valley

The Zolan Adventure
Thro' the wall 'Scramble

Time-Gate
Toolkit

Transylvanian Tower

Treasure Hunt
Triphet

Turtle
Tytant of Athens

Ltr@vialet

User-Dalrmad IT:r.||_.r| CE

Vidieo Pack

Vu 3-D

Viewpoint
Voaics Chess
Yu-Calc

Winged Avenger
Wordprocess
Zous Agsambler
ZX Farth

ZX Gamas 1

ZX Sideprint

2X Utility 1

128

Gy &y G

]

L

~

ASP Software

Sbbax Electronics

'!".'.- TR
Gemurn Software
Fuller Mlicro
Impact Software
RBA Sofvware
Severn Software
Lagmur

Hilderbay

Jobin Prince
amba Software
Liamasoft
Sinclmir Resasrch
Video Saftware
Video Softwara
AVE Sofvware
Jaysoft

Tasman
Quicksilva
Melbourne House
Computer Rentals
impact Software
ASP Soltware
5:-.11'_-,|‘

Sinclair Resaarch
Quick silva

Sinclair Research
Aichard Shephard
Amba Software
Wizard

AVEC Software

M T Lothlonan

ALS Sohvware

C Tach

Sl Resdanch

ACS Soltws

#rtic
Psion

Work Force

Spectre Soft

Crystal Computing

Artic
ASP Softwarne

WViicrosphere

ASP Sottware

16K
16K
16K
16K
48K
48K
16K
16K
48K
16/'48K
16/48K
4BK
16/48K
16K
48K
16K
48K
48K

N

oo B 00 B Oh O

= x = *
i
o
-

i B
o 00 OB C

ro

~

s

o= L e
o oh o ;&
= =

16K
16

4BK
18

ABEKE
16K
18

4 8K
48K
g

ARK
16

48K
16

48K
16K
16K
48K
48K
1 8K
1 BK
SAK

L B =

b=

..‘.r.r...-l.?.-\-.

& QW W o
on

Dombsb@

e P
o B R

50

oD og
Mo

oo

0w o
=T

5}

L=

0o WO w0

un
o

w0 W D W W oD
o O D oY O R D O

P—— Ape soft )

wi
- - l_+
h

DEFENDER PO Box 278,

¥ =z a1 TEn

ACS Software

! Lidgett Crascent
R ANy

Lends

ABF Soltware

10 'Weilpshas Avenus

Abacus Electronics
1 B6 5t Helen's Avenue
Swanses

Wast Glamorgan

Abbex Electronics

20 Ashlay Court
Great Nocthway

L Im MW a

44“ng U‘ I_JE.;J

'/ﬁ . p :

j' \ West Sussas
P 1 5EX

|
Wl
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SPECTRUM
NEWS FROM

SP48 SP80
32K I"I'JTE‘_F:I']:E}-";.,-' extension 64K ha’!.ﬂjr_nu_rla,r .ijtt*r 1SI0N

_£25 £50

S ) Qoo

A

EAST LONDON ROBOTICS —THE OPTIMUM SOLUTION

EDUCATIONAL COMPUTING

on Thi

k recommended by

sducaliona Fifty high-quality programs o turn your ZX81

authorities | or Spectrum into a powerful educational tool.
= And pou don'l #ven need (o Anow programmng
— FThare sre cless ingivruciions and plwnty of Hips
& sdvice Cwsigned [0 go bayond drill B pracrice

No comparabie
collet tion
0ffers 50 my

b uch
or g0 firtle

pmost 8l prog

work on 1 e promols Barning Hhrough Bisaciion B discoverry.
SPECTHU‘._‘_ Includes -
—— Educares

TORTOISE

A swmphfied
version of the
famous Turtle
programume
CODED MISSILE
Combines the

AN programs f ]
fit 1K 55 )
Creative use of
graphics I"» -—

1K PROGRAMS

Many innovalive

ideas fow fun of arcade
PRIMARY games with
Fully documented e learming
‘- L B R -

includes many P £5-95onl
games paperback 110 pages
pus Spectrum supgolement

Graph-piotter @ Histogram @& Semon-spell @ Sketchboard @ Times-rable @ Seis
Seres-quiz @ XY-coordinates ® Lount @ Equatons @ Areas @ Guess -a-Volume
Angles @ Upstans Downstars @ Mysic-notes @ See.san @ Wine-put ® Spell
Temperature @ Clock @ Maney @ Snake

Mastermind ® Number -thool @ + 26 more E D UCARE

To Please sand mia copies Educare’s 50
EDUCARE || enclose cheque postal order for §
139 Sloane St | Name |
| London Iﬁndru-...t. I

SWIX gAY
I O P T T

Lot your child benshil sarly - Send now

ZX COMPUTING APRIL/MAY 1983

C Dmiplete wich
siyhgh nterface

[ SPECTRUM |

1 Liry 4 g I
.I". 114, Py F""\-E i f-'nr

INENT arcade

Outstanding Features

® Super strong nylon and steel construction, built to tast

® 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
nto the Spectrum expansion port (with or without printer)

] E_u..al:,- programmed in BASIC ar M/C

These arcade games, desipned exclusively for the Joystick by leading

software houses, are now available for Spectrum

Time Game MC 48K £6.95
Meteroids MIC | 6K £4.95
Spooky Man MiC 16K £4.95
Cosmos MIC 16K £495

¥Watch this space for new software!

E MICRO I ELECTRON;CS
| B0a Bedford Road, Kempston, Bedford MK42 8BL

— — —— — e s e s S

| wish to order

OQuantity e Price

100
Post & Packng | " i

Totwal (VAT inclusive ] I
Chegues/Postal orders should be made payable to I
Kempston (Micro) Electromics

Mame

Address

Post to Kempston (Micro) Electronics, Dept ZXC2
180a Bediord Aoad, Kempston, Bedford MK42 BBL

T — — e e e e e e — — —

S e — — — —— —  — — —

-
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PUCKMAN FOR 16K ZX81

VRN WAL ST — = — —I —/— o —
el (- ORR| SRS

BEAT THAT HIGH SCORE!
GOBBLE THOSE DOTS
BEFORE THOSE MEANIES
GOBBLE YOU! YOUR ONLY
AIDES ARE FOUR "POWER
_ll PILLS WHICH MAKE THE
MEANIES EDIBLE. BUT

NOT FOR LONGI

® MACHINE CODED FOR FAST ACTION
SEXTRA "GOBBLER” FOR 10,000 POINTS
® 0N SCREEN SCORING

W HIGH SCORE WITH "ENTER NAME” FACILITY |
SUPTO 4 PLAYERS

AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95

ﬂ/%gﬁ_gﬂ%@)ll DS =

N OPEMN SPACE FILLED WITH F G ROL
HALSD CALISES THEM TD BREAK -,,1. OTs
EN WORSE!

g o BCREEN SEORNG SN DA ' :*'.'-:ml:---. w LIS
For instant CREDIT CARD Sales by phone only ring HiGH SCORE WiTw SHIP MOVES JUST Lik

P _1|. a;wn-:'-n:m_ X
01-930-9232 TS MR UTY g Avars Larim o

TATE W NARTY ALIEM SFACE

B T TR T EsaF (MY ALK
Orders to: NEW GENERATION SOFTWARE dept EX8 THIS GAME IS JUST AS BAD! - AND ONLY £5.95
FREEPOST (BS 3433) (no stamp required in UK) AN OFFER FOR REAL MASOCHISTS -BOTH TAPES FOR £9.95
OLDLAND COMMON, BRISTOL BS15 6BR

MAIL ORDER OMNLY-PLEASE MAKE CHEQUE/PO PAYABLE TO

Please send s.a.e. with all enquires and for lists of stock-

: THE SOFTWARE FARM DEPT A
ists. TRADE ENQUIRIES WELCOME AT ADDRESS CRAIGD FARM, BOTANY BAY. TINTERN, GWENT
ABOVE.

THE «FR'ENDLY 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 wdest raﬂge of software available in the Midlands.

L BBC software now available!
* "\, SPECIAL MICROWARE'S OWN SOFTWARE FOR THE ZX SPECTRUM.

we \ ALIEN COMMAND 16/ 48K SPECTRUN ONLY £4.75
’/§ fﬂ/v 4 fyfﬁfﬁf’ﬁ{g BACKGAMMON 16/48K SPECTRUM ONLY £4.50
/ 518 fr’m VAHTZEE 16/48K SPECTRUM ONLY £4.50

ﬂ{ it
TCI :Fr. Lﬁfm;f)ﬁﬁgfg 50p post & packaging with 5

& 5 ST PETEHS LANE
LEICESTER
TEL: 0533 29023

» Open 9.30-5.30
. closed I'e'lunda',r

T |
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SPECIFICATIONS §

SPECIFICATIONS

ZX80

Dimensions

Width 174dmm (6.B5 in)
Depth 218mm (8.58 in)
Height 38 mm (1.5 in )
Weight 300g (10.50z)

Microprocessor/Memory

Z2B0A 3.25 MHz clock

ROM: 4K bytes containing BASIC

RAM: 1K bytes internal, externally expandable to 16K bytes,

Display

Requires an ordinary domestic black and white colour TV. The
lead supplied connects between the ZX80 and your TV's aerial
socket. The display organisation is 24 lines of 32 characters
per line showing black characters on a white screen. The ZX80
does not connect to a printer.

Programming

Programs can be entered on the keyboard or loaded from
cassette. The ZXBO has automatic “wrap round’ so lines of
program can be any length but not multi-statement lines.
Syntax check

The syntax of the entered line is checked character by char-
acter., A syntax error cursor marks the first place the syntax
breaks down if there is an error. Once any errors have been
edited out the syntax error cursor disappears. Only syntax
error-free lines of code are accepted by the ZXB0.

Graphics

Total of 22 graphics symbols giving 48 x 64 pixels resolution
consisting of 10 symbols plus space and inverses. Includes
symbols for drawing bar charts. Under control of your BASIC
program any character can be printed in reverse field.

Editing

The line edit allows you to edit any line of program or input
including statement numbers. The edit and cursor control
keys are EDIT, RUBOUT, HOME.

Arithmetic

Arithmetic operators +,—,x, + exponentiate. Relational oper-
ators <, >, = , yielding 0 or — 1. Logical operators AND OR
NOT vyielding boolean result. Relational operators also apply to
strings. ZXBO BASIC 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 — Z3%. Strings do not
require a dimension statement and can be any length.

Arrays have a maximum dimension of 255 (256 elements) each.
Array names consist of a single letter A—2.

Control variable names in FOR. . . NEXT loops consist of a
single letter A—-Z.

Expression evaluator

The full expression evaluator is called whenever a constant or
variable is encountered during program execution. This allows
you to use expressions in place of constants especially useful in
GOTOs, GOSUBs, FOR. . . NEXT etc.

- »
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Immediate mode

The ZXBO 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 ZXB0's. The ZX80 also
SAVEs the variables as well as the program on cassette. There-
fore you can save the data for updating next time the program
is executed. The ZXB0 does not support separate data files. The
lead supplied with the ZX80 is fitted with 3.5mm jack plugs.
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 ZX80 requires approximately 400mA from 7-11v DC. It
has its own internal 5v regulator.

TV standard

The ZXB80 is designed to work with UHF TVs (channel 36)and
is the version required for use in the United Kingdom. The
ZXB0 USA is designed to work with a VHF TV(American
channel 2. European channel 3) and is the version required for
the American TV system, also for countries without UHF,

ZX81

Dimensions

Width 167mm (6.32 in)
Depth 175mm (6.80 in)
Height 40 mm (1.57 in)
Weight 350 gms (12.15 oz)

Microprocessor/Memory

ZB0A 3.25 MHz clock

ROM: Containing BK BASIC interpreter

RAM: 1K bytes internal, externally expandable to 16K bytes

Keyboard

40 key touch-sensitive membrane. Using function mode and
single press key-word system, this gives the equivalent of 91
keys and also graphics mode allows an additional 20 graphical
and 54 inverse video characters to be entered directly.

Display

Requires an ordinary domestic black and white or colour TV,
The aerial lead supplied connects the ZXB1 to the TV aerial
socket. The display is organised as 24 lines of 32 characters
with black characters on a white background.

Two mode speeds

The ZX81 can operate in two software-selectable modes - FAST
and NORMAL. FAST is ideal for really high-speed computing
In NORMAL mode however the ZXB1 allows continuously
moving, flicker-free animated displays

Printer

The BK ROM will permit instructions (LPRINT, LLIST and
COPY) to drive the Sinclair ZX Printer

Programming

Programs can be entered via the keyboard or loaded from cass-
ette. Programs and data can be saved onto cassette so that they
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are not lost when the ZX81 is turned off.

Syntax check

The syntax of a line of program is checked on entry, A syntax
error cursor marks the first place the syntax breaks down if
there is an error. The syntax error cursor disappears when errors
have been corrected. Only lines free from syntax errors will be
entered into the program,

Graphics

Apart from the 20 graphics characters, space and its inverse, the
display may also be divided into 64 x 44 pixels, each of which
may be *blacked’ in or ‘whited’ out under program control
Editing

A line editor allows you to edit any line of program or input,
including program line numbers. Lines may be deleted, in
creased or decreased in size

Arithmetic
Arithmetic operators +, —, x, +, exponentiate. Relational oper
ators =, < >, = > = may compare string and arithmetic

variables to yeild O (False) or 1({True). Logical operators AND,
OR, NOT vield boolean results.

Floating-point numbers

Numbers are stored in 5 bytes in 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:SQOR;
B

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 encourmered during program execution,
This powerful feature allows use of expressions in place of
constants and 15 especially useful in GOTO, GOSUB etc.
Command mode

The Z2X81 will execute statements immediately, enabling it to
perform like a calculator

Cassette interface

Waorks using domestic cassette recorders. The transfer rate is
250 baud and uses a unique recording format not compatible
with other systems. The ZXB1 will save the data as well as
the program to avoid the need to re-enter the data when the
program 5 next loaded.

ZXB1 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, +6V, +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 ZXB1 requires approximately 420mA at 7-11V DC. It has
its own internal 5V regulator. The ready assembled ZXB1 comes

Variables complete with a power supply. The ZXB81 kit does not include
Numerical any letter followed by alphanumerics a power supply
String: Af to 73
FOR-NEXT loops: A—Z (loops may be nested to any TV standard

depth. The Z2X81 is designed to work with UHF TVs (channel 36) 625
Mumerical arrays: A—2Z lines,
String arrays Af to 23
Dimensions graphics characters. Also functions to yield character at a given
Width 233 mm position, attribute at a given position (colours, brightness and

Depth 144 mm
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 4BK-byte RAM.

Keybhoard

40-key keyboard with upper and lower case with capitals lock
feature. All BASIC words obtained by single keys, plus 16 graphics
characters, 22 colour control codes and 21 user-definable
graphics characters. All keys have auto repeat.

Display

Memory-mapped display of 256 pixels x 192 pixels; plus one at-
tributes byte per character square, defining one of eight
foreground colours, one of eight background colours, normal or ex-
tra brightness and flashing or steady. Screen border colour also
settable to one of eight colours. Will drive a PAL UHF colour TV set,
grﬁblack and white set (which will give a scale of grey), on channel

Sound

Internal loudspeaker can be operated over more than 10 octaves
(actually 130 semitones) via basic BEEP command. Jack sockets
at the rear of computer allow connections to external amplifier/
speaker.

Graphics
Point, line, circle and arc drawing commands in high-resolution
graphics.

16 pre-defined graphics characters plus 21 user-definable
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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
frealy 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,
vellow and white. All eight colours may be present on the screen at
once, with some areas flashing and others steady, and any area
may be highlighted extra bright.

Screen

The screen is divided into two sections. The top section — normal-
ly the first 22 lines — displays the program listing or the results of
program or command execution, The bottom section — normally
the last 2 lines — shows the command or program line currently be-
ing entered, or the program line currently being edited. It also
shows the report messages. Full editing facilities of cursor left,
cursor right, insert and delete (with auto-repeat facility) are
available over this line. The bottom section will expand to accept a
current line of up to 22 lines.
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I SPECIFICATIONS |

CAPS LOCE  Yews woey -y X
L ie] iy

Mathamatical Operations And Functions

Arithmetic operations of +, —, =, +, and raise t0 a power.
Mathematical functions of sine, cosine, tangent and theirinverses;
natural logs and exponentials; sign function, absolute value func-
tion, and integer function; square root function, random number
generation, and pi.

Numbers are stored as five bn,rtesol floating point binary — giving a
range of + 3 x 10" %% to + 7 x 10°® accurate to 9% decimal digits
Binary numbers may be entered directly with the BIN function.

>, <, >=_ <= and <> may be used to compare stnng or
arithmetic values or variables to yield O (false) or 1 (true). Logical
operators AND, OR and NOT vield boolean results but will accept O
(false} and any number {true).

User-definable functions are defined using DEF FN, and called us-
ing FN. They may take up to 26 numeric and 26 string arguments,
and may yield string or numeric results.

There is a full DATA mechanism, using the commands READ,
DATA and RESTORE

A real-time clock is obtainable.

String Operations And Functions

Strings can be concatenated with + Stnng variables or values
may be compared with =, >, < , < > to give boolean
results. String functions are "-.I'AL VAL‘S« STRS and LEN. CHRS
and CODE convert numbers to characters and vice versa, using the
ASCIl code. A string slicing mechanism exists, using the forma$ (x
TO y).

Variabla Namas

Numeric — any string starting with a letter (upper and lower case
are not distinguished between, and spaces are ignored).

String — AS$to Z5%.

FOR-NEXT loops — A-Z.

Numeric arrays — A-Z.

String arrays — ASto 2%,

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

‘I'|. e

Expression Evaluator

A full expression evaluator is called during program execution
whenever an expression, constant or variable is encountered. This
allows the use of expressions as arguments to GOTO,. GOSUB,
etc.

It also operates on commands allowing the ZX Spectrum to
operate as a calculator

Cassette Interface

A tone leader is recorded before the information to overcome the
automatic recording level fluctuations of some tape recorders, and
a Schmitt trigger is used to remove noise on playback.

All saved information is started with a header containing informa-
tion as to its type, title, length and address information. Program,
screens, blocks of memory, string and character arrays may all be
saved separately.

Programs, blocks of memory and arrays may be verified after sav-
Ing.

Programs and arrays may be merged from tape to combine them
with the existing contents of memory. Where two line numbers or
variables names coincide, the old one is ovarwritten.

Programs may be saved with a line number, where execution will
start immediately on loading

The cassette interface runs at 1500 baud, through two 3.5 mm
jack plugs.

Expansion Port

This has the full data, address and control busses from the Z80A,
and is used to interface to the ZX Printer, the RS232 and NET inter-
faces and the ZX Microdrives. IN and OUT commands give the /O
port equivalents of PEEK and POKE

ZX81 Compatibility

ZXB1 BASIC is essentially a subset of ZX Spectrum BASIC. The
differences are as follows,

FAST and SLOW: the ZX Spectrum operates at the speed of the
ZXB1 in FAST mode with the steady display of SLOW mode, and
does not include thesa 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 ASCIl character set, as
opposed to the ZX81 non-standard set.

IX COMPUTING APRIL/MAY 1983

136




CPmonal The Century Computer
\ P uter Programming Course
CENTURY . inq In Sinclai
CENTURY The complete guide to programming in Sinclair BASIC
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 CCI | enclose my cheque/postal order for £
George Philip Services Ltd (Please make your cheque'postal order payable to
Arndale Road Wick George Philip)
Littlehampton
West Sussex BN17 7EN Name

Address .
Please send me . copy copies of THE

CENTURY COMPUTER PROGRAMMING
COURSE at £11.50 per copy (post paid).
(£13.50 post paid for overseas addresses) Please allow up to 28 days for delivery

CENTURY
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ADVERTISEMENT RATES
SEMI — DISPLAY or2. LINEAGE

J.'.'|: per word. (minimum

-
-

(min 2 cmy) Li do percm words)
4-11 insertions £6.75 par cm Box Mumbers £2 .50
12 + insertions £6.25 per cm

Closing date for the next issue is 21st. 2nd. 1883

All advertisements in this section must ba prepaid

Advertisements are accepted subject to the terms and conditions printed
on the advertisemeant raté card (available on requesl)

Send your requirements 1o: ADVERTISING DEPT., ZX COMPUTING
145 CHARING CROSS ROAD, LONDON WC2H OEE

p O ity
i J o 1 [ | L]

womo meo o dasiess o vomainl | | FOOTBALL POOLS PROGRAM

cé book Wars, polential wars. 10} F l WS ang away
Tgle & Picks out the resulls on the hookmakers’ FIXED ODDS oons that hayve beer

temseet et :. o A ol g This |.:rrngra1.'n Is available on the ZX8 (16K) and ZX SPECTRUM (48K only)
HARTLAND SOFTWARE
[ 48K SPECTRUM MAILIST (DEPT. Z), 8 PENZANCE PLACE, LONDON W11 4PA.

[SPECTRUM 16K/48K

1 £l

g tossionally Sacined ZX81 REPAIR SERVICE
1 human tact £4.50 q AT LAST NO NEED TO WAIT FOR WEEKS . ‘
M.D.R. e . ALL CASSETTES NOW GREATLY ENHANCED
Price Over, Compion Houss, Farnham GUS BEAW. ¥ ¥ 4 I ' EEAESEI'TE 1 i " i
ONLY E15.85 fully guaranteed < £1.50 p&p CASSETTE 3 G_N“r_ “'Is_n
ATTENTION PROGRAMMERS. /X581 16k .. e L I o c-ssr_nt.a 8 Syt .“m
JETES. DIOQFNNE Qe = 2e NEXT COMPUTER SYSTEMS : or ONLY £5.50
roya 5. '—-,' . . Qe '-"\-I . ! 88 Harvest Ad_, Englefield Green, Surrey TW2000R. WHY PAY MORE FOR LESS?
R SET S ' b i SPECIAL OFFER A1 1 tapes (thal
- OMNLY £14.95
e _ ZX81-16K Adull user: y. Fret mplet Send to: A. BHATTACHARA, DEPT (ZXC),
;IIE_1I'J.J.DEI'.,"]I INVEFITlEIH saves you -_I-,I- 5.1 personal financial analysis program Tele 3 Wensley Close, Harpenden, Herts ALS 1RZ
3 aarhy ool ot it ey e phonae Upper Warlingham 228 (Ansaphong
] 5 3 L . - In
ZX80/81 NANOS ; . i ; ot Whose. nievesiad in. wineing v y
“Quick Reference” Cards : T & displa : ; 2 ; s il
it risgra : Ay £4.95
ke it In the wor | £3.50 ' o £8.50 wer 6000 matchy £13.50
ELKAN ELECTRONICS (DEPT ZX) t uca ’ ot B ; tabate 1ogett £17.50
FREEPOST, 11 Bury New Road, Prestwich, £12.00 B SAE FOR DETA
— ather EiMIJifﬁit::':':Lu vl 18 Wesifield Drive, Loughborough, Lelcs LE11 30J 1 COWLEAZE, CHINNOR, OXON OX84TD
| ZX COMPUTING — CLASSIFIED ADVERTISEMENT — ORDER FORM
P = T e e = - [ Advertise nationally in thess columns to over 100,000 readers lor only Xp |
1 2 3 B e T e A vl s hareata o Arpas |
4 = ) | Speciatist Publications L1d 1o
= === 3 CLASSIFIED DEPT. ZX COMPUTING
i — = 8 |9 145 Charing Cross Rd, London WC2H 0EE
s = : i =1 Nama
1—3- - —'—'-4- -1 3 —t  Address "
L ——— — .
e e o — 7
A i Tel. No.(Dayl
Please place my advert in ZX Computing for  months Please indicate number of insartions required ¢
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WANTED URGENTLY ) Juality

“**ZX81 VIDSWITCH ™"
INVERSE VIDEO MODULE
The Original and still the Best

F ey bl K1 £3.96 Bult £4.98
NEW MIHI KETBDAHD NEW

-

. L32.50 . 2595

REPEAT KEY TWD TONE KEYBOARD
SIMILAR TO SPECTRUM BLEEPER
€695

.95
SPECTRUM BEEP BOOSTER L
£6.95
2131 16K SDFTWAFIE

[49% L3195
E4.95 495
495

SPECTRUM SOFTWARE

£5.95
£5.50
£5.9°

B ED. TS

B A HEADEH Dept C, 45 All'md Slrmﬂ
Kings heath, Birmingham B14 THG.

SAVE ‘'TAX' WITH YOUR ZX81
TIRED OF GAMES?

INCOME TAX CALCULATION PROGRAM

{ﬁ 85

E C-‘JNOM}{: SEFTWAHE

16A Broadwater Down, Tunbridge Wells, Kent

ZX81 16K + |

DJS ENTERPRISES shorlly opening relal

SPECTRUM 1/

THE K luphcales of any lapé) &
toolkit £3

Artic..

Add:clwe Gamﬂ e i
Adaptors and Eliminators.........
Audio Computers.....
Buffer.....

Bi Pak

C.C.5..

Campbell Eystems

Century Publishing..
Computerlock

Cascade Software ..............c.....
Carnell Software

Cheetah Marketing ...
Computer Rentals ....
Easternsoft ..

East London Rnbotics
EdUCEre.....c.cicommmmivaninnss
Fulcrum........... -

Fosberry AG

Peter Furlong

Foilkade

138

SPECTRUM 32K RAM £24.50

£24.50 incl. VAT and P&P

™ " 5 - & - - -

HAPPY WITH YOUR DISPLAY?

Eand £1 ntui 5- ﬁ E

FOUNTAIN CDMPUTEHS LTD
Darvill Road, Ropley,

ALRESFORD SO24 0BW.

COURSES AVAILABLE

GAINSBOROUGH HOUSE HOTEL
Bewdiey Hiil, Kidderminater. (0562) 754041

AD INDEX

File Sixty

Gibbon JP......

Hewson....

RN v s o e e m T i e
Hilderbray .......cccccosamisssnsnsnnns
J. K. Greye ...

Kuma.......

Linsac

Lovejoy

Micropower .......

McLotharian A el W T
Melbourne House ...................
Moviedrome Video

Memotech ...........

Microware .

Mir_:rosphere ;
Micro Game EII'I‘Iulaﬂol'Il
Mikrogen.

Nimrod. -
MNew Generation So!tware et 4

: i _liz o
REGHSKE
DIRECTORY OF 700 SUPPLIERS

of items for the ZX B0/B1

ZX81 (16K) SPECTRUM

POOLS
PREDICTION

THE DATA . ...

£7.50 £1250 A

SELEC SOFTWARE

47 Counciller Lane, Cheadle, Cheshire.
TELEPHONE: 061-428-7425

YOUNG'S COMPUTER PUBLICATIONS
7 Woodisnd Way, Goutieid, Haliiead, Exses CO9 1TH

PRICE £3.95
INCLUDING NEW SUPPLEMENT

ZX81 & SPECTRUM

GAME OF CRICRET

CHAD OF DOOW

FOOTRALL BECOADSE -
LIMITED OVERS
EFICTRUM §OUND LEPANDER

B AL b vl io dale Bal
MICROMOR

1 Epases Cigss Taywlogsn Sesnses SAL GAW

MNottingdale

Print & Plotter.................
Picturesque
Phipps..
Quicksiiva...............o00neen.. 1407121
Richard Shepherd R
Rose Cassettes ..... cnrans
S A e R O -
Software Bank . 102
Stonechip............. = .
Silversoft..........cocoonvviiiiiiiiiinnns &
Software Farm ...... .. 51/132
Software Supermarket

Sinclair Research ..........

Tasword .... SR
Timedala..........ccovneee-. -

uTs..

Uniuermty Cumpuiers

V&H..

Warp Fac‘lnr B
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NEW:
THE X-ROMCARD

FOR YOUR ZXs1

WHAT IS SO SPECIAL ABOUT AUDIO'S 16K SPECIAL RAM PACK?

THE SPECIAL RAM PACK (16K ) s the latew desegnn of it kimd, (ollowing ai leaid & dosen wimlar piondiscis It has mamy ol
the good penis of vy predecessorn, mcluding pecks manufsorured by Sinclair Ressarch, Memotech, Bygbyte and
Ecoaotech 1o cite 4 few of the bewt known
With the exprricncr we have guned &ith memaries both tor the FX B and 5 wile range of otber Micros, wr are also abie 1o
anffer somc saclasive new features

THE CASE: The SPECIAL RAM PACK has been desagned 1o overcomne 1he mfamous “wobbliag” problem ssocsaied
w gtk rmany of e packs, amd does ol resort o lemporary selutioms. such as YVeloro, Blutak, adbesive stng o 8 huge, ansghi by
v, |t clampm positivedy (o the X 81 by mesm of 8 ypecial buil s ridge ssded by 5 resilest spring efect m 1 he commection
ket (wee fgure |

EXPANSIBILITY: The SPECIAL RAM PACKE & noi oaly compatiksle wih all weliware amd hardware produoed for the
IX 81, ssch an the ZX primter, but it also has the edge over other packs with s expansdbility. Y ou will find o imveresting thae
1be heyboard sounder opton i already included in the SPECIAL RAM PACK [ also has nsnm- rl. ready jo receive
— i Uhe same ©ase the most sdvancond sdd-on ever designed for the #X &) e X ROM CARD (see figure [

WHAT DOES THE X-ROM CARD OFFER?

1. The X-:ROM CARD has 2 buill in suiosigrt ROM . Programs can be run sutomstslly every (ime the £X B o vl Chad
ot T had will pesialt i @ buge b iease facior lor ROM hased software, siiice all soliware houses aré Curfentlv very aware ol
copyright parscy problems
2 The X-ROM CARD bhas a buill i printer interface, necrssary if you wish to use a prenter odbeer than the X2 pravier. This
i invalusble for any serous applications, including werd processing. where cancful prosensanon o of the wimaoss
HEPr T AN
I The X-ROM CARD hss & buikt in EPROM barnar. This mesns that vou can s Bases or Machane code progeams omts
vilicon chaps and play them back at any time
4 Youmay of coure bay the X-ROM CARLD 1o use with oiber Ram Packs vuch o5 (he Sinclair Ram Pack, Howsever, when
voir purchese the X:ROM CARD wih the SPECIAL REAM PACK, vou wmill have the sdvantage of lower cosi, greaier
rebabshiny andd nestnev, unce the whobe vwstem s neocly housed woban @ unghe case

IN CONCLUSION, The SPECIAL RAM PACK , i ihe best imimediats investmont lof voud ZX 81 The avaalabaloy of
the X-ROM CARD opein the way 1o new st ware development woh o langeages programming snd o the guasantee (hat
vold svslerm will pever e obmiolee

TECHNICAL SPECIFICATIONS:

WHAT IS 50
SPECIAL ABOUT
THE
SPECIAL RAMPACK?

THE BEST GUARANTEE
THAT YOUR ZX81 WON'T BE
OBSOLETE FOR ONLY:

19°

including VAT

® SPECIAL RAMPACK:
® Memory capacity: 6K bytes.
® Maximum speed: 200 ns access nme
® Power requirement: Use exclusively Sinclair PSU
® X-ROMCARD:
® Autostart ROM: 4K byie, exchange for 8K bytes and software switch possible
Displays memory size, checks for byte *00™ Oidentifies £X bhaxic) @ 2000H
Loads program if found, checks for byre “*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 — BK byies per device — insocket n.3, 3 » 9V, PP size batieries
are needed 1o burn EPROM ‘
@ Printer connection: 16 pin DIL owtput, use standard [DC nibbon cable. Outputs include
DO 1o D7, Strobe, Reset, [nputs 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

B7 BOURNEMOUTH PARK ROAD,
SOUTHEND ON SEA - ESSEX 555 244




WHO ON EARTH

COULD HAVE CONCEIVED
- QUICKSILVA SOFTWARE?

- J. H ® ¥ »
THE UNBELIEVABLE SPACE/TIME
ADVENTURE FROM GSs!

High speed graphics combined with electrify-

mg space adventure make TIME-GATE the
amea af all games :

Gil the ruling aliens by travelling back through
time and blasting out their home planet. Fight
30 space battles on your journey, seeking the
time gates that .lead to year zero and the
salvation of the human race
Featurés: 4D — High speed graphice —
versatile scanning — status and battie comi-
puters — land & take-off fropm many planets

«" TORNADO...

by Chartec

. " ONLY AVAILABLE FROM GS!

Your ship .ijs a Tofnado. A craft specially de-
signed for use over-the HBeda Planet able to
manoeuvre fast and effectivaly in the thid
atmosphere. Now the end of Colony Wars is in
sight, a fihal pocket of seething hate has
been.located and is about to ba eradicated,
the last glan will shortly fall If the mission
iIs successful

Features: Full Colour High Res Graphics
Sound — Scoring Ships Attacking — 3
Types of Ground Base — 2 Player Option

|HEF‘EEEII'IS Speed — High Score — Pro-
Sive

— time-travel — 5 skill levels — score 3 _gr ifficulty — Random Landscapes —
rating plus free training program. L9l v, %
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