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SPECTRUM GAMES

MONSTER W GA FREEPOST MANCHESTER M3 8BB

MUNCHER VADERS PLEASE RUSH ME A COPY OF

Ghosts energizers authE"“‘ arcade [Tkl (AnyMemory) (16kor 8k
and a secret escape action Monster Muncher [l ] H

Galaxy Invaders & & [i5]
Missile Attack =] [] ]

% SPECIAL OFFER THIS MONTH — SAVE ON TWOI!
SAVE £2.00 ON ANY 2 GAMES — PAY ONLY £9.0C

Any Game Just £5.50

INCLUDES V.AT. AND Ist CLASS POST AND PACKING

I enclose a cheque/P.O. for £..........coeivinnns

M) ANY FAULT, YOUR GAME
WILL BE REPLACED
COMPLETELY FREE

or please debit my Access Card.  Expiry...
ne. LITJOIOI0C000000) L"_“JE:

SPECTRUM GAMES

FREEPOST Manchester M3 888
SAME DAY CREDIT CARD SALFS

D&61-832 9143 174 hours)

DEALER ENOUIRIES INVITED

FREEPOUST —NO STA'SP MECESIARY
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28 EDITORIAL AND YOUR LETTERS: 28 days that shook the Spec[rum now shake
Oric; breaking into schizophrenia; and our cy nical view of adv ertising claims.

3 NEWS: £100 colour computer from Creativision; Texas £75 16-bit micro; losing a job
WP ‘and winning a place in our Top 20; Firth's first BBG Forth; Tomy's £160 Grandstand.
3 NEWS EXTRA U.S.A.: New micros galore. Intellivision gets brighter while a new age

dawns for Mattel with Aquarius — the only £130 colour micro with plug-in Flintstones.

3 COMPUTER CLUB: Simon Beesley — our man in the bearskin and snow-shoes —
discovers a lost tribe of Nascom owners alive and well and living in the West Midlands.

3 FIRST BYTES. If you have not passed Go with your brand-new micro go straight to
First Bytes to collect an introduction to microcomputing and perhaps win £15 of software.
ORIC V. SPECTRUM: THE SHOOT-OUT: Sinclair was bang on target with the
Spectrum last year but will the town be big enough for both now Oric is here?

44 £150 COLOUR PRINTER: Kathleen Peel reviews Tandy’s CGP-115 four-colour
SEF printer which will plug into any computer with an RS-232 or Centronics interface.

5 BBC SOFTWARE SURVEY: Blast your way out of the arcades with Rocket Raid or
¥ just calm down and admire the economy of a wnrd | processor on a chip.

M.DZART LIVES: Not only the first program to bring Wolfgang Amadeus back to life
I but also a hardware add-on which can make your Spectrum sound less like a damp sqmb

DRAG{}I\ MAGGOTS: Percy’s performing Maggots will have them writhing in the
' aisles in this brilliantly simple game of lightning reflexes for the Dragon 32.

6- ACE FOR GAMES: FORTH PAC-MAN: Forth is not just for high-speed calcu!mmm
as Ralph Hilton shows with this arcade game for the Jupiter Ace. e S

7 INCREDIBLE SHRINKING COMPUTERS: John Dawson sums up 35 years of
& & computer technology — from making noises in troughs of mercury, to silicon chips.
7 ZX-81 MACHINE-CODE EDITOR: Trevor Hill presents a user-friendly yet truly

W comprehensive monitor for the Sinclair ZX-81.

a VIC-20 POLYPHONIC HDDGIE. Adam Macielinski squeezes a h[:-nh -tonk piano
# B complete with graphics into the 3.5K of an unexpanded Vic.

SPECTRUM WORD PROCESSOR: A complete machine-code w urd pI‘OCI‘.“iS.ﬂI‘ for the
Spectrum by Stuart hlclmlls which even lets you create your own type fﬂunts

gn BBC MONITOR: Space is of the essence in the BBC and Richard Harris has managed to
fit a commercial-quality monitor into just 2K including a full disassembler.

9 BBC ASSEMBLER: The BEC Miecro has the advantage of a built-in nssn:mblcr but ﬁ_w
I _people know how to take full advantage of it. Chris Melville advises.

1“ LANGUAGE LEARNING ON THE ZX-81 AND DRAGON: The Brains show
‘how you can use a micro to help you with French — or even Welsh — homework.

1 07 'ATOM ERROR: When your desk-top ) Dalek starts screaming “Error” at you do not
panic — just change the error messages to something more helpful.

1 1 1 BASIC DICTIONARY: Tony Edwards takes us from Proc to Tab as he nears thc
end of his marathon voyage through the Basic lexicon.

. —

1 1 3 RESPONSE FRAME: Tim Hartnell tells you how you can diﬂ"crcn[mc 16K frt.‘rm

48K Spectrums, gives scrolling tips and tells you how to deal w ith large ginger cats.

115 FINGERTIPS: POCKET COMPUTERS AND CALCULATORS: David
Pringle with another selection of programs to fit your pocket.

121 SOFTWARE FILE: 10 program-packed pages full of games, tips, and serious

| | applications for the Ace, Atom, ZX-81, BBC, Vic-20, Dragon, Atari and Spectrum.
139 COMPETITION CORNER: Another exploding puzzle — Telepathic Dangers: a

winner for the Oric competition and the result of the Star Stone teaser.

W|N A LYN Just comp'ete the crossword and think of a slogan to win this
48K colo' * computer — card between pages 26 and 27.
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The ZX-PANDA is aptly named.

Not only is it an excellent 16K RAM PACK for the ZX81, but it is
uniquely expandable at any time to 32K by the addition of an
expansion module!

The IX-PANDA s contoured
ta fit perfectiy on your ZXEL
- No wobble. Ne whiteouts! The ZX-PANDA 16K
/ Expandable RAM Pack

is available through the
following retailers:

Available in the UK. at;

3 : Greens at Debenhams (all branches).
So you can start with 16K . . . and grow bigger later! Wigfalls (all branches).

ZX-PANDA gives you everything you need from a professionally Artic Computing (Hull). Microware (Leicester).
produced RAM PACK:— [}?ta-ﬁssette (London). Ehfﬁ: E[ectmnéts (Flget}.

Full 16384 bytes of extra Random Access Memory. Afdec Electronics (Basingstoke). Buffer Micro Shop (Streatham).
Elpa“dahla further to 32K h! Ell'lll:lle 'Flllg-il'l' I'I'Iﬂdlﬂ&. Fox Electronics (Eﬂﬁlﬂgﬂtﬂk&}, and other local dealers.
Custom made case contoured to fit snugly on your ZX81.

Power-on LED. e

No additional power supply needed. STONECHIP ELECTRONICS

Compatible with most expansion systems.
Detoed bk ZX-PANDRA
Fully tested and guaranteed for 1 year.

2X-PANDA is the RAM Pack to choose for your 2X81 2xpansion, 16K EXPANDABLE RAM.

because, when you want fo grow bigger than 16K . . . it couldn't be
simpler!

For burihon ixbormation, phesne wrile bo STOMECHIP [LECTROMICS, The Brock Indisivial Exlate, Deadbroch Lize,
Mdershat, Mooty Telephear 0757) 318260




THE PROGRAM THAT'S LEAPS
AHEAD OF ALLTHE REST...

THE MOST FANTASTIC
ACTION GAME FOR

THE BBC MICRO!

FAST ARCADE PLAY!

MODE 2 COLOUR GRAPHICS
AT ITS BEST!

FIVE TUNES!

INCREDIBLY ADDICTIVE!

AVAILABLE NOW

AT YOUR SOFTWARE
FOR ALL DEALER

ONLY£8.95

FROM SOFTWARE FOR ALL

SEE IT NOW AT YOUR NEAREST SOFTWARE FOR ALL DEALER!

A B &CCOMPUTERS
11 Brockstons Roag
=1 Ausiedl
Cornwall PL25 30W
Tal: O7 26 64463
BLADEN COMPUTER EYSTEMS
22 Ghynne Street
Farmworth, Bolton
Lancs BL4 DY
Ted: 0204 TH4228
BYTEWARE LTD.
Uinit 25
Handyside Arcade
Newtaste Dn Tyne
Tel: DE32 BATENY
CARLTON COMPUTERS LTD
4 Swanstons Ao
Gt Yarmauth
Norfolk NA30 3N0
Tel: 04593 58858
COMPUTERS FOR ALL
72 North Sirest
Romiond, Essex
Ted: 0708 752887
COMPUTER PLUS
47 Queens Road
Watlord
Herts WO1 2LH
Tel: 0923 33527
ESSEX COMPUTER CENTRE LTD
150 Meulsham Stresl
Chelmsiond, Essex
Tel, 0245 358T02/8T969

FAREHAM COMPUTER CENTRE
56 High Street
Fareham, Hants
Tel: D329 239191
GAMES WORKSHOP
1 Dafling Road
Hammersmith, London WE
Ted: 01741 3445
GAMES WORKSHOP
162 Marsden Wy
Arndale Canlra
Mgnchagiad
Tel: 061832 6BEI
GAMES WORKSHOP
Unit 37
Birmingham Shapping Centre
Birmingham B2
Tel: 021-632 4804
GAMES WORKSHOP
85 Tha Moor, Sheffield
Tel: 0742 750114
MANSFIELD COMPUTERE & ELEC
79 Ratcife Gate Mansheid
Notts, NGB 2)8
Tel: 0523 31202
MICROSTYLE
29 Belveders
Lansdown Road, Balh
Tel: 0225319705
RAM ELECTRONICS
106 Fheat Road
Fisat, Hants, GU1J BPA
Tal: 02514 5858

RDS ELECTRICAL LTD
157161 Kingston Road
Portsmiauth
Haniz PO? TEF
Tel: OFOS 812478

R.M.K. ELECTRONICS LTD.
Hinton House, Station Aoad
New Millon
Hants, BHZ3 6K
Ted: D425 618110

STORKROSE LTD,

44 Shrofon Street
London NW1
Tel: 01-258 0409

SUPERIOR SYSTEMS LTD,
178 Weash Strest
Sheftisia
South Yorkshire, 51 4ET
Tel: OT42 T55005

TECHMOMATICLTD
17 Barnbey Road
Lendan N 10
Tel: 01-450 1500
WATFORD ELECTROMNICS
33-35 Cardi®l Road
Watiord
Herts W1 BED

Tel: 0923 40538

Destributcr for Helland,
Balgium & Luxembourg

AACKDS0FT
Postbus 311
2301 DC Ladden
Tel: 01E60 11446

SOFTWARE

“Programs for the people”

YOUR COMPUTER, MARCH 1983
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*ATARI OWNERS 111

Now forg:
S VIC 20, L
~~COMMODORE 6
- ATARI g :

Just
”£8-50

Super Quality

* Soon for ZX SPECTRUM!

2y 2

W, for your %
7 ATARI ! P

* The POWER of the grid
iIswith YOU I

# Now available for -
ATARI 400/800 —
16/32 /148K

¥ Play the bestselling
VIC /COMMODORE 64
game onyour ATARI.

#* Discover one of the
FASTEST, MEANEST
and most compulsive

N SHOOT-EM-UP games
: ever devised !
% 100% Arcade quality

on AUTOBOOT TAPE

for ATARI quality !

* LLAMASOFT =

(DESIGNER — JEFF MINTER)

VIC 20

ABDUCTOR J
A classic new Space game! ZAF the swirling alien hordes Defore they ram you — and
abduct your humanoids! Sunave thi asaault Ios long enough and you'll gat an exira stage on
;TIE spaceship with double Frepower! Awesome unexpanded Vic Action. £6.00 + 50p

GRIDRUNNER J
Finally, true arcade guaiity on the unexpandsd VIC! Shool down the segmentled DROIDS
invading the grid. Beware of the pods and zappers! The awsome speed, sound and
graphics gives you the best blast avadable for unexpanded Vic. £6.00 + 50p PAP,

ANDES ATTACK (8K) J
Your spacecralt must aftack the descending abens and frustrate thiir evil intent. Fly your
Ramjat fighter over the Andes mountain range and protect your llamas from kidnap by
hostile UFOS, Features 5 kinds of UFO, controls include up, down, reversa, fire, thrust and
:I":-:IT bomb. Entirely in machine code. Requires Bk expansion and [oystick. £8.00 + 50p
TRAXX M/C (8K + EXPANSION) J
This ks VIC 20 cross breed between the now famed 'Packman” and the game 'Ouix’. All in
machene code, Tas! and lun with poystick controds, uses Hi-Ras calour graphscs. BK or larger
expansion needed. Only £6.00 + 50p PAP complete with instructions.

THE VERY FIRST COMMODORE 64 GAMES

ATTACK OF THE MUTANT CAMELS -
Pianet sarth nesds you! Hostile aliens have used genetic engingering 1o mutate camels
from normally harmiess beasts into 90 foot high, neutronium shielded, laser-spiting death
camels!! Can you fly your tiny, manoeuvrable fighter over the mountainous landscape o
waaken and destroy the camals belore thoy invade the human stronghoid! You must
withstand witheérning laser fire and aken UFQOs. Game action sirelches over 10 screen
langths and fealures superb scrolling, scanner, 172 player actions and unbelievablo
animation! Play this game and you'll never be able 1o visit a zoo again without getting an
itchy trigger finger! Awesome mic action! £8.50 + 50p PAP.
ROX-64
Rox k5 a challenging g-mu involving the delence of your lunar base from a doadly meteor
ghowor, Row-64 inch amanng spate graphica displays and spacy sound affects, and an
awesoma mothoarship’ display if you win the game. Top 10 scores ane tablad along with thair
names. This program shows just what can be achieved using only Commadore-64 basic,
= the H 2nd leam how 10 use spries and sound on this oulstanding machine,
£4.95 + 50p P&P,
GRIDRUNNER B4 J
The Mo. 1 bast gama for the Vic has been improved for your COMMODORE 64/ Gridrunnes
:: & smash hit in the USA. Mow &x tha ightning-fast challenge of tha gnd on tha 84,
watures 31 skl lewvels and axcellént sound and graphics. Sore tr r fir T wiilh ave
game! £8.50 + 50p PAP. e ook ol S

J = JOYSTICK CONTROL

SPECTRUM

GRAPHICS CREATOR (18K)

Mot just ancther character editor! Aliows you 1o defing nol only the 21 user definable
characters. Also aliows you to change the entire 96 character ASCI sat. Creates BYTES
files ready for you 1o load into your own programs. Includes advancad Raflect, Inves, Feld
commands ate. Complate with tull documantation. Bin the BIN statement and use Grackics
Creator with its casy on-screen cursor editing, £2.95 + 50p PAP.

BOMBER (168K)

es. & full faature version of the popular game ‘Bliiz’, supplied lor the 18K or 48K Spectrum
For only £2.95 + 50p P&P.

HEADBAMNGER {43'(;!

Colourful now game stamng Chica the headbanger who you must guide 1o riches through
&N INCreasing of heavy metal. Gain bonuses for headbanging but be sure 1o take an
aspirin whan the pain gets too much! Basic + mic to speed up action. Greal graphics, nice
animation. Wil even drive Wilkam Stuant m's volte synthasiser i produce speech
gutput. Can you attan “‘!ﬂjrldﬂ of ‘Rocker Class One’ or will you be “Barry Manilow Class
5"7 Start headbanging io-day and find outl. £4.95 NEW.
SUPERDEFLEX (48K)

Bounce ‘Sid’, the space invader, around the screen into the power pods, keapsng away of
course from the devil who chases you around the screen, Steer with your Defiex shields, but
bewara tha mines of you may ba buried alive! Supoarb %gpmcs and fanastc sound an the
4BK Spectrum only. Only £4.95 on cassetle - 50p PAP.

ATARI 400-800

TURBOFLEX

Superb ultra-fast and tpfally now ball game. Uses ATARI's ummque features 1o the full
Incosporates superd colour/sound effects and uses PlayorMissde graphics. Tables top 10
scores along with Sconér's name. £6.00 + 50p P&P.

GRAPHICS/CHARACTER CREATOR

Mow you can Sefing your own Ccustom character sels. of adi axisting seis. Resulls are fully
displayed on screen in modes 0, 1, 2. Special features include reflect, inven, save character
sets otc. Supplied on cassette with cata shee! only £8.00 + S0p P&P.

*GRIDRUNNER

machine code -supplied

towear your joysticks out!
# Don't pay ATARI prices

ZX81 LLAMASOFT
CENTIPEDE (16K) SOFTWARE
the ORIGINAL game from the ORIGINAL author 1$
This Is the identbical program to that being s0id by i__
othar companies for thres times our price. The = Depl. ¥C
game has received ecslatic reviews in the comput- " 49 Mount Pleasant,

Tadley. Hants
RG2E BAN.

Tel: OTIS6-4478
Trade enquiries
walcome.

scores and names, Why wait to pay mora? Only
E1.85 + 50p PAP.

ing press, Program has 30 speed levels and ever | 7 o Er L
increasing Centipgde hordes. Tabies top 10 h
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

TARI

400
800 s

ATARI PRICES REDUCED

We at Silica Shop are pleased 1o announce some
fantastic reductions in the prices of the Atari 400 800
personal computers. We baheve that the Atari at its
new price will become the U.K.'s most popular per

sonal computer and hove therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
ar 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-

ten games and utility programs, some are listed
balow. Complate the reply coupon and we'll send
you full datads. Alternatively give us a ring on 01-301
with 16K
with 16K £ I Ig
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages
Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
as well as details on our users club.
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:
ﬁl‘mms
Eigheries
Jerprtais
Lie Stark - Joswstack

1111 or 01-309 1111
with 32K
Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
available for the Atari 400/800. The Atari is now one of the best supported personal compulers. Send NOW for Silica Shop's catalogue and price list
L | b,
(P21

P gateiary

ADVENTURE INT
Adarmg

Mo 10 Sav Tsland 1
Mo 11 Sav Inland 7
Mo 17 Calden Wy
Argie Warmy
Dutlechany
Galscta Ermnpire
Galacye Trader
Lisndd | aruier

Maanmin Shoot
Hasrgaied

Sane Flite
Sunpry Galt

AUTOMATED
SIMULATIONS
Cruh Crumble Conp
Disbesiora of Myn
Crvapnei '
Fevmdriscen (hreem
Forarus on F el
LLE

LA TR T
Tengls of it
Ut Fracka Apy

[t L]

Hanag Fret blanyal
Comautr Al DOS
Comaute Bk At
Compuin Magare
On Rs Arses

D05 Unibigees Lim
DT el

Mline Avars Booky
Op Syasem Liting
Wity Marras

=
-.-u-g.;nm-".r

.
- --_ru..L [t iyt anlir’s Iy P

SILICA SHOP LIMITED

Dept. YCO283, 1-4 The Mews, Hatherley Road, Sidcup,

BUSINEES

Calpul Bior
Catsbane Marsge
Coacipinn Maker

G ageh -1y

imvgereng

sk kit

Mol b Losn Amngl
Hooumumad Lodiger
Pyl

Perpcral Fand Mgern
Puschase Ligger
St L Sdgee
Sty 1

Srock Control
Tekahuvk 1

Weteg e

Weewily Flannar
Wiord Propraor

'Cﬂ'f“ﬂ'ﬂ,r

Herparh The Pyren
F entmiylandg 3041
Galacnie Gutit
Hannim OF Linhay
Sty O Barn
Wanaelon

Wovkd Wae 111

o

Crhampala
Crvitas

Fosent Fire
Imerudmr Adgrn
Sargecr
Blogagrobe
Borrarg Mare
ot e
Aerug af Tha Emg
Spacd Tain

Spacd Trap

Fned Polwr
Trple Bao ke

EOUPCATION
fram APX

L Ee i

i of Canada
Cubrbey Polay
Elpmaniery Baology
Frogrrsye
Michmry Cechory
Trat Comgrig Den
Lo onace
Latteemgn
[LFS- R

Kent DATS 40X, Telephons 01-301 1111 or 01309 1111,

Sathg Tor Tos
Mgt & Prob Soreg

Plhugwalmigs

Myt Terma/Notate
Bl al Computer
My Firsy Asphueer
Pk Whal
Polycals

Proycienis OF LS
Ouiar Mlaiwes
pATRRNT

Srereg J0 Graphagy
Thees A Wath Syy
Wi Magh Fiagr
gk
ECUCATHIN
{rem ATARI

G Framgh

Corw Garmaen
Coev lealan

Cony Spamiah
Enmrgy Crar
European C & Caps
Hprgeman

Ievwin To Prosg 17270
L4

Wby Cormgsonnr

S1L
BHUE

Screm
Staten & Copilan
Touch Typing

EM SOFTWARE
Broirih Hadcage
Cribbage  Dom sory
Duarts

Eusopes Scere Jig
Haghory Dighpry

Tomr marrapn] Pl

ENTEAT, T
g

Almn Egg
Al

Artenl
Auplanighe

Bpbel

Blsch azh Canmg
Bilex i Banter
Bdoach: “Firm
Bumnper Food

l—.D*'A

Castis

s bur &5
Chracher &g
Chiness Puesie
Codecracaer
Coareply D ris
Dice Pakay

Egatgrr Front
Gatshad B Holy Orl
Fraphuryfeend

Dutims Hosetre
Prgnchasl Gamel
Prgr Bigwiing
Pt

Ao

st PR

Salrnan Run

TdT Landing Sarme
Saven Cand Stud

Lleary AchEntuhd
Saliteeie

Spae st
Space Trak
Baliars Palace
Tact Teek

Terry

Wil Gald
Wireds Reasngs

ENTERTA INMENT
frem ATARL
YL R Y

flpan eyl

Al st

Com e

Chay
Enertpnmmpnt Kt
e Comenand
P Man

Spacd | rvacsedy
Fre Hpriery
Saapirr Bromiou
Wicken Emel

O LINE 3¥ STEME
Cramtire
Fropger

diwtsida i+
Wanon Ao
LT
Threghaid
Libyssen Golden Fl
Wirard & Pringeds

Eﬂﬁmlﬂ! frIl'l-‘rl

Chal Dy reet

£ pegen Prisgery
Frogram Feoorcer
ASIIT Interface
Thacrnal Frntes
TBK Mpemary FAM
12K Marngry RAM

PEASONAL INT
trom ARX

Arke Myid Syipem
Bprrgr Cprat 4100
Bhph ik Tytpe
Doing T They Dioegn
Wy bmerd Joges
Niow i Coe Tt
Ferponsl Fioneu Pry
Piwgar Pusran
Susrchpmd

Papesd (APX)

Pilgq [ Conparmaer)
Pikan (Educator
Programming Kil

TA
m¢ nfc-lrmnm

Bty Buyirrn
Doty Lints
Graphegy Mackine
LERE
wgrafondal Sore ey

ety
Waprnerad Sorodiong

prgna

FREE LITERATURE

Nama . ...
Addrass

Postcods. ..

I am interestiad n purchasang an Atar 400800 computer and
would Ske 10 recence coples of your biochures and test reports
as woll os your price st covering all of the available Hardware
and Software

YCO283 — "I"m.u l:umpullr - Fulhnlrl-ry 1-3
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At Mem
thepoten

werealise

MEMOPAK 16K For those just setung
out on the road 1o real computing, this pack
transforms the ZX81 from a 10y toa powerful
computer. Data storage, extended programming
and complex displays become feasable.

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

The MEMOPAK 32K and the MEMOPAK
t4K offer large memones at economucal prices.

MEMOPAH 16H

T

MEMOPAK Centronics I/F

The BASIC commands LPRINT, LLIST and
COPY are used 1o print on any CENTRONICS
type printer. All ASCII characters are generated
and transhition takes place automancally within
the pack. Reverse capitals give lower case
Additional facilities allow high resolution printing.
£39.90 ===
incVAT

o

16K: £29.90
J2K: £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

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 IF converts
ZX81 character codes into ASCII and extends the print line to
the width of the printer, still using the LLIST, LPRINT and
COPY commands.

well-balanced, and to 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 Lo 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

As one example, a system with 16K of memory and
Memocalc is all that is required to perform the same
sophisticated numerical projections as a computer at 10 tumes
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 see a
cash flow, then a single print instruction to the Centronics I'F
will give a printout which is more than acceptable.

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

You can see from the diagrams how various
Memotech/Sinclair units can be combined.

T

|

rr————rre—
-+ Sinclalr 16t

—4—4-

1
]

16+ or 32Hor 64 H |

43
L

1 1
1 1

-
Zg

"

HRERE I'

- 7 =1

Heoocssmomsssm == o s el
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tial of your ZX81...

MEMOCALC The screen display behaves
a3 ‘window' on a large sheet of paper on
which a table of numbers s kaid out. The
maximum size of the able & determined by the
memory capacity, and with 1 MEMOPAK 64K
a table of up 1o 7000 numbers with up 1o 250
rows or 99 columns can be specified. Each
bocation in the table cin be either a number
which is keyed in or a formula which generates
2 mumber.

£29.90 inc VAT

Uy

.y

el alana

===
MEMOPAK HRG This pack breaks
down the constraints imposed by operating at
the ZX81 character level and allows high
definition displays 1o be generated, All 248 192
individual pixels can be controlled using simple
= o = == = e e l commands, and the built in software enables
NN SR Em NN N S O R the user to work interactively at the dot, line,
character, block and pape levels. Scrolling,
flashing and animation are all here

£39.90 incVAT

am pEn e

MEMOTECH KEYBOARD
The Memotech plug-in Keyboard plus buffer
pack takes the effort out of data entry for ZX81
users. The Keyboard has a bght ;l'?ﬁﬁﬂ]ﬂ
touch and 15 housed 1 20 elegant alumafum
cise. The simple phug-in svslem means that vou
are not obliged 1o open up your ZXE1, wsea
soldening won or invalidate vour 7XE1

warnanty
£49.95 inc VAT

KEYBOARD BUFFER PAK
The Buffer Pak performs a “howsekeeping”
| function for the Keyboard, interfacing divectly
| with the port at the back of your ZX&1.

—

b

via a light-touch keyboard, construct and label graphs, and
then copy the screen to an 80-column printer. Only 16K of
memory is shown here but with additional memory, more than
one video page can be stored. Up to 7 pages can be displayed

To: Memotech Limited, Witney, Oxon, OX8 6BX
Tel: Witney 2577, Telex B3372 Memtec G
Please send me the following Memotech products:

. o F : k 4 disal Please add £2.00
in rapid succession to give animated displays. oer item 10 cover
Looking forward, Memotech will continue to back the post and packing

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.

MEMOoTeECh

| enclose a cheque/P.O. for
or please debit my Access/Barclayeard account number

Signalture

Name and Address
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Hewson Consultants

We proudly announce our 1983 range of

SPECTRUM CASSETTES
NIGHTFLITE 16 and 48K FLIGHT SIMULATOR

NIGHTFLITE puts you atthe controlsofa
light aircraft flying at night. You can:
Climb, descend, take off,

Land, bank left or right,

MNavigate between beacons,
Raise/lower the flaps,

Raiseflower the undercarriage,

Adjust engine rpm,

Raiseflower the nose varying amounts.
Runway lights appear on approach.

5 modes including Autopilot.

Written by a qualified light aircraft pilot.

A/H - artificial horizon

ALT - altitudeinft

HDG - headingincompassdegrees
FL — flaps up/down

GR - gearup/down

VSl - wvertical speed indicator
WIND - wind direction/velocity

DME - distance measure equipment
ADF - automatic direction finder
ILS - instrumentlanding system
VOR - VHF omnidirectional range

A £595 our runaway best seller

Available through WH SMITHS and many independent micro-computer shops

COMING SOON:-

MAZE CHASE
16 and 48K

4 or B Mazes, Highest score to date,
4independent guardians, 3 lives,
Full colour, Fast machine code action.

BACKGAMMON 1k

8Levels of play from novice to expert.

Full eolour display of tables and dice.
Gamble on asingle game or a series, double or
quits. All the features ofthe ancient game.

10 YOUR COMPUTER, MARCH 1983

AIR THAFFIC CO NTRO‘L—- Puts you in command at Heathrow Airport

£5.95

All action game

£5.95

Arevyou
fast enough?

SPECVADERS 16k

Defeat each squadron of Beeple Zaps

and another appears only closer.

Cyrian mothership with ejecting Zeetle

Baps.

£5.95

Arealchallenge

£5.95

Another first

COUNTRIES
OF THE WORLD

16 and 48K on one cassette
Countries of the world is an

£5.95

H1 ECORE 1oin s

RARRE REEER

5 levels of play from Orions snails pace
to close your eyes and hope.

Real time scoring. 3 lives. Pan galactic
gargle blaster for highest score.
Descending asteriods.

TEBUNTHIER AE THE wamxn |

ARCTH DCFON

shows the position of each country and
names its capital.

educational package designed to give
an appreciation of the location of all the
main countries and some information
about them.

16K version displays a world map,

48K version; all the above plus prints
the population, size, currency, and
main languages of each country, and
statistics on largest and smallest
countries etc.



-
-

Available through Computer Bookshops
and WHSMITH.

FILOT = MODE 7 AUTOLANDING

PILOT 16K (2x8)

Fly your own aircraft.
Instruments :

Artificial Horizon,
Automatic Direction Finder,
Instrument Landing System.
Readouts:

RPM, Flaps, Heading etc.

£5.95

RETAILERS

We are continually onthe look out for new
outlets. if you are interested in stocking
the items advertised here, write to us for
our trade rates.

URGENT

We require high quality Spectrum and
Dragon software. Good royalties paid.
Send your samples today for fast
avaluation.

THE PROGRAMS

The programs advertised here are
available from computer bookshops with
a software stand, and many independent
micro-computar shops.

40 BEST MACHINE CODER
FORTHEZX SPECTRUM

By Andrew Hewson andJohn Hardman
Section A: Three chapters explaining what you
nead to know about 280 machine code on the
Spectrum.

How to load and save machine code.

How to use the system variables.

How memory is organised.,

How program lines are stored,

How to use the stack, the display, the
attribule files.

How to call ROM routines—where they are
and what they do.

The structure of 280 code - plus a valuable
glossary.

20 BEST PROGRAMS FOR THE ZX SPECTRUM

By Andrew Hewson

Program titles include:

Machine Code Editor — Write, modify, extend
and load machine code using this all-basic
program. No need to use an Assembler when
you have this program.

Index File — Learn about fixed length records,
save numeric and string information, add to,
sort, modify, delete and print yvour records.
Ideal as a computer based filing system.,
Duckshoot—Learn how to manipulate the

ZX81
BEST SELLERS

HINTS & TIPS FOR
THE ZX81

Passing data between programmes,

Calling subroutines from cassette,

Machine code programmes.

Bits, bytes, addresses and hexodecimal plus
much maore,

£3.95

Hewson Consultants
SPECTRUM BOOKS

UTINES

£5.95

Section B: 40 routines including,

@ Scroll - up, down, side to side by pixel or by
character,

@ Search andreplace, token swap, string
search.

@ Rotate character, invert character -
horizontally and vertically.

@ Line renumber-including GOSUBSs,
GOTOs, RUN etc,

This book teaches the beginner all he needs 1o
know in a simple, easy-to-learn form and its an
invaluable reference work for the expert too!

£5.95

attributes file andhave fun at the same time.
Graphix-Construct up to 210 graphics
characters with the full on-screen editing
facilities, enhance and modify them and recall
them later to build a detailed display to save on
cassette,

Spiromania- A program to stretch your artistic
talants, imagination and ingenuity. Draws a
limitless variety of curves and spirals.

Plus: FOOTBALL, DIGITISER, DIARY and many

more.

PUCKMAN 16K(zxsi) £5.95

3 Mazes.

Highest score to date.

4 Independent guardians.
Magic strawberrigs,

My Access/Barclaycard No. is -

Postto: HEWSON CONSULTANTS, 60A St Mary's Street, Wallingford, Oxon OX10 0EL.

FrF—— — ————— —— o — = — —
M PO’
| ORDERFORM K o> —rE—;|
: Quantity Product Cost
|
I h
| -2 L
I
I o) 8 = e
: Name Total
{Block Capitals Pleaso)
I Address AR e
| — L o i o s Uit s F Sl 2Ty [ S S T R g
I
|
|

Tel (D491) 36307.
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If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR.

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: Atari 400 48K.
Cash price £299, Credit terms: £29.90 down, then £29.90
per moenth for nine months. Total £299. Credit quotations
on request. This offer subject to approval which can take up
to 48 hours (APR = 0%).

THE NEW COMMODORE 64

The incredible new computer from Commodore comes
with 64K RAM fitted! Plus 16 colours hi-res graphics,
320 x 200 pixels, 40 columns by 25 lines, Z80 micro
processor can be added — that means you can run CP/M
software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated music
synthesisers. And all this at the most incredible price ever.

(AF56L) Only £339.00

DRAGON 32

by Datapost

4 Consoles Available: _
Atari 400, 16K RAM ([AF36P) £249.95 X E b o e
Atari 400, 48K RAM (AF375) £299.00 o4 | £8 AIAR 5l
Atari 800, 16K RAM (AF02C) £399.00 i - :
Atari B0OO, 48K RAM (AF55K) £440.00

* All above with BASIC & handbooks
Carriage free, delivery next day

THE AMAZING ATARI COMPUTERS

FRFTFrarenicsisene bR adqaiy

i L i bk Othar hardware:
Cassette Recorder (AF28F) £50.00
The amazing new British computer Disk Drive {AFOEG) £299.95
with a full-travel standard keyboard, Thermal Printes (AFO4E) £265.00
16-bit. micr 39K RAM Epson MXBOT Mk Il (AF3BR) £399.95
a ICroprocessor, Epson MXBOF/T Mk Il (AF40T) £447.35
fitted (expandable to 64K and later to Printer Interface for 400 (AF41U) £59.95
256K!!), 9 colours, hi-res graphics Printer Interface for 800 (AF42V) £59.95
and Microsoft extended colour Intarface Module (AF29G) £136.00
Varsawriter (AF43W) £199.95
BASIC (the very best BASIC to learn 16K RAM Module (AFOBJ) £55.00
with), It can be used with virtually 48K RAM Module for 400 (AF44X) £99.95
any ordinary cassetie recorder, it has 48K Upgrade for 400 (AF45Y) £75.00
a printer interf . Fleppy Disk (YX87U) £2.50
DFSIi;E arle a:a'l{cbelntrondlcst-l?pe}l Le Stick (AC45Y) [£24.95 T e e o N
oy : S € available and s In- Joystick Contrallers (Pair) (AC37S) £13.95 —— W R RN —.
credible value for money. Paddle Controllers (Pair) (AC30H) £13.95
{AF57M) Only £199.50. For full details ask for our hardware leaflat (XH54.J) SAE apprecistad
Lﬂts Uf new Drﬂgﬂn Snf:ware JOIN THE U.K. ATARI COMPUTER OWMNERS" CLUB
available An independent users group. Four Bsues ol the club magazine for only £3.001 Address your subscriplion to Ron

issue 1 of tha club magapne featured a tutonial on character set redefinition and contained a collection of demonstration and
games programs and lois more. ssue 2 leatured 8 tutorial on player/ messile graphics. an article about graphics on compulers. o
selection of mambers contnibubions o the program hbwary and much more

THE FINEST SELECTION OF ATARI SOFTWAHE

Tasth Yourssd! Programs Aiger W Frocesser - 1CRID-ABK-VGADY (9998 D Crnirebcce s Caw TC-ZaE-BOIYM L3756
Corvainuianat Francs BE TR VOMAN L3904 Tawt Weirae -: 326 BB 78 00 Encapsr From Wiican's e 160 KRIAF (1094
Corveinntonal Georman BC- 1R YOAEY FH 05 aholinn Wiord Procesast 13K BOORS [ id 85 Tk D400 OOM (2068
Conversatona? Spaneh BC 6K - VOAGA (3894 File.n 3 ':x A8K-BGI0L F3387 Lok 955 402K BOME (373
Coressitional Naiar S 18K YGATE £30 ba Filemanage: BOC 10 40K BOSDHF £7500 Lo 10300 EAINS L3 10 X NRITE (29 B
Tesaets Tyturg T 1R FGADD £19 DA Geaph. it I - FORIE 14 B Ak Baba B Tre &0 Treves VB A3 B TR £38 4 5010 WREIH {14 58
Seates & Capaats 10 185 YOSEL £14 94 Stataiet 1C- 16K WGS2G 14 98 # Temple O Apyhe Part 1 - e - BRss (27 VE-BE VOSSR 1498
E e Coumeas B Cagaals 1E- 18K YGETA £14 98 Mongsge B Losn Anghaa 10 180 -BOBEW [14 9% = Upper Mosches (Pan 1632 DR T £1 38 Sowor Srattie Blodaie | 1O 30 BOESY L1898
*Wasy ¥ () Progiasa PC-1EE-BGODA £11 75 =l » Bursnaess 1C-ATH-BGT 1M 10 59 wlwrn OF Ao 1Pa 3 1C-220-BOEY (138
aKa 3 i3 Prograsns 1E- 105 -BG03C 11 78 ’ D mgan & Fyw T0-E0a KR ey -

Ny Firsé Alphusbes 10320 -ROTIA L2093 Advesiurs Oaimes Crypt O The Usdesd D-A0w - ABIIL £ 20 T ‘:'; :T’;‘i :}:::

Galscte Lmpae IE-5I6 BG40 [14 85 & Errgper-p 04 TR Dhemtrrond O ADL BTG £21 8 1C 400 BGEIT L2895
R G AEmSapc: 1 P e LT, B K Mgt o Mipe 1O SD- KEIEN £30 7% 1. ABL BGTIN C18 06
Prtatn To Pogramenrg 1 1C-BLYGATW (1904 o Claday 1€ 16 BG75S £1495 . S pilatn 1C-40E- DG £14 NGB SR L 17
Pt st T Programaters 3 IC A BOAT £13 08 s Mencur & Rige 10T nu 1M L30T Neghamase 10- &0 £RIS0 £70 TH 1018 . BGREE ”.'“
Fetatcr To Programening 3 JC-BE BOERY (32 96 alPatwgtines of Myh T6-2FK - BQXTY £13 8 A aly Aderniu e 10335 @03 (1 e 1Car I'\l'J"": RS
wfavce of Amimatas TC-16K-BOS TN £14 50 o Siar Watra [l i E-Lule [27 4% §C - 24K BOO0A a Brtia |r s Mg T CEIER 28 9%
aPianes Shasea Goaghei 1C-33%- OSSP £21 2% VA 1C- 220 BOUSD {1494 4K - Bg0tE ¥ o1 ':-' . T EB3IE (2895
[, R — SC-VGE - BOSTF 1450 #ipeaienn Don 1C-24E-BO23A 171 1 A -BONC 17 8% M o et e e i P ':J_
sHorg Yerteal Scrolling TC-16K - BOST= {1480 *FS Sorceresn 048K 50260 (21 9% 245.BO0ID {1795 "_"'. o 'I"' 3 'E‘D_' rp-ﬂ
» Page Ehpgrg 1C- 10K -BOSAK [ 14 5O TCoTaK BGARW [10 98 t AK-BOOLE £17 85 ': Noikass B 1|: .‘rr:': F'ﬂ ;1;,;
*Goruradi & Muts VE- 10K - BGDME {14 B0 10 4 SIS0 (14 99 Setrrager Ciibyniiry 104N BOOEF 1T B8 : oy o sl " _-r-. a:a:'a:J nr-:;
wlraghy Tdorabs Fowi @ IC- 22K -BGEC T80 9% 10-33% il a5 Mviteny Fign bogme VG- 24K BOOEG 1798 S l-.:_---.- P ;-. l”,: £38 55
Page & 10 24K -KBZ40 £37 5O IC BIK BOBIE B mmdt OF Dooe 16245 -BOGTH £1784 ~¥ e :
V- 400 @O9TY i (bl Towre O340 BO0E) £17 848 Arppie Gamay

Bumnayy Programa 10400 SOTRC F31 T8 Sawbge nins 10-3di BO00 :l 5L Tams Rpsters TE-BL - YA (20 9%
Wi ait PO-ITE-YLISN 77994 Wity & Goloen Fleoed IO &0 BFIA 2064 Savagr luieng U 1 i BOVOL 17 L 10 AR 3N (2750

— -——_—-___—-_l'
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diars Sourd & Graphas WAJEN FB IS
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& msues] Annual Subsgnpton  GGI4E8  £9.00

fdial s oy Yo s e 50 Sheware bea Pt il
lidi &F moad of Bhe abows pesgpre

Qwdar As XHEIG liawe 3
Kay: C » Cannptte D » Dah £
{4 F Cannenes wic 85 168 shaws mansmgmr
TRy Dpga e

| Note: Order codes shown in brackers
Pricas cofriect &1 tsma of QOrRg 10 préss
| [Errars axcluded)

THE NEW

MAPSOFT CATALOGUE

48 full colour pages of Atari, Dragon
and VIC 20 hardware and software. &
A comprehensive guide to what's B¢
available. Price £1.

THE NEW
MAPLIN CATALOGUE

contains full details of all the
computers and most of the software
shown here and much more. On
sale now in all branches of WH.
Smith price £1.25. Or send £1.50 10
P.O. Box 3, Rayleigh, Essex.

VIC20 COLOUR COMPUTER I

Hardvwars ! ats Cassatie [+ 10K ST (19 9%

VICI0 Console AF4TE) F169 33 vl o Coriro] Cogsetie oB) (ACHEC) {1985

C2N Casaeite Ura AF4BC| (4895 VIC File Detk [+ 16K ACSSDI [7455

C Brinie [AF4S0] 23000 IC Writer D (4 B5) VACREE) [248%

IAFSOE] 396 00 Wl Wrier Cavtene +BX) ACHTF) (1895

By £ Edwcation [C5L & GLE 'O Leve! Revson
B AN Careridos 44 55 Al Casze1ne Based 20w regque's B eyl BE sypgogign
168 RAM Canruge (7495

Joyuischy sral Paddlsy i :";;_': iz ;;

r‘,;;ﬂ; COGAT  £099

a5 Br'.l:lllil £393

P BCOXC) (993

(g5 ]

Programmng & C 393

Super Expandar J6 AAM sna Hiies (3353

graghics Hiklaty ]

e i i Rkt Aithmetse for 91911 yeat obds £9.99

It Ky programming e Fieadirg for 3 1 wedr oy 9 8%
Maching Code Monitor Genes sl K nowiedge for § 10 11

a9y

Software (all 3K unless stated) Spellieng or 9 00 17 wear oids i3 59

Intraducissn o BASIC Canierian
Bari 1 PACS T

Fam 2 ACBAN

Howmen Programe

Al CAREILE DREED &N o © &1 wa il BE gapeny g

Games Progrens

BC 1 1% 19

& JACE G By Your e B0 BTN rsea
AT GOE] = It} 8L b as
ACETR] Hiiney Wit Do Parsanal dy BCNA0 (999
ACETS] The Robert Carveer Family Meru Planne
IACEIT) BLUGR e

WL Money M EnEger iBC16S TR
WiC Road Uines & Hghwy Code  (BC1TT {Bas
Crddpn ¥

BL I e o

IFilpt st Dieggner Bl 550
£2 BAC &sk The F amey B 20N {5 9
(2495 BBC Masistming B8 ™
£24 55 Mastermind”’ paditanal Geosd sl Knowietes
£24 95 Daea L2 |
L34 5% 8234 L
3455 L] [
I ] £
orf Castroge CACHIN] £24 8% Basrermund  addacny Soer abs Knowiedge
Omags Mece Cartigs JACBIY) 34 8 Wire & Pood BCIED F
Antithes VIC in The Wall Cassetie Mg SCTIE
ACTER Spon & Games BC7EF i
Vi€ Parc Camnnie IALTRLY Fabma & TV AcIeG i
[ bt Cassetie {ACEOE)
n Casseto =3 ACEICH Boohy Abot VIC

WIC Man Caaieite Learm Programming on ibe WIC (WA £2 80

WIE Asrerces Casiatie VIC Aewvealed £10.00
amires s Aelerence

WAIILY  fa8s

ACBIA] 2495 e, AR (g [=]s 4]

Lots of e VIC 20 software now avadlable

NIAPLIIN

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh,
Essex. Tel: Southend (0702) 5562911 ./554155.

Demonstrations at our shops NOW. See the computers in action at
159-161 King St., Hammersmith W6, Tel: 01-748 0926

284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 366 7292
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JFYOUWANT PROFESSIONAL
DEALER THERES ANEW

From now on, you won't have to look far for a totally professional home computer dealer.
Just look for the name that says it all. COMPUTERS FOR ALL

It’s the newest and most exciting network of Micro dealers in the U.K.

The ideal places to buy, browse, seek advice and after-sales

service . . . professional service!

Every COMPUTERS FOR ALL dealer is dedicated to giving you, the customer,

exactly what you have always wanted . . . a shop or store that knows about computers,
capable of helping you sort out what's right for your needs; expertise

in giving sound advice, knowledgeable in technical matters.

If you've ever bought from the usual retailer who just stocks and sells,

you'll appreciate the difference!

A COMPUTERS FOR ALL dealer is a shop where people matter . . . why not

call in at your local one today. You'll get a friendly welcome!
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OERVIGE FROMAGOMPUTER
NANE TOLOOK FOR:

FRIENDLY SERVICE AND THE WORLD’S FINEST MICROS! W
You'll find a wide range of popular Micros at a COMPUTERS FOR ALL dealer.
Atari 400 and 800, DRAGON 32, Commodore 64, Oric | (48K) and : '

BBC Micro to name a just few! Plus of course, the sort of dl:dit:r
who can (and will) explain which =
one is best for your needs! \ TSI
HARDWARE, SOFTWARE TOO! P N
A COMPUTERS FOR ALL dealer also stocks a great deal of the very best hardware N\
and software, so that you can expand into new worlds of computing. G
Everything from equipment like EPSON and SEIKOSHA printers to a fantastic new range

of ATARI software direct from the U.S.A.!

Of course, you'll also find lots of other items of interest at a COMPUTERS FOR ALL dealer.

Books, BBC Software, DRAGON 32 Software .
the list is endless!

Call now at your local shop or store.

Look for the name that says itall . . .
COMPUTERS FOR ALL

Where to find your COMPUTERS FOR ALL DEALER

-

ANIROG COMPUTERS COMPUTERS FOR ALL D. V. MARTIN LTD. STEVE'S COMPUTER CO.LTD.
26 Balcombe Gardens 72 North Street 13 Bridge Street Castle Arcade

Horley, Surrey 01-648 3471 Romford, Essex Belfast, N. Ireland Cardiff, South Glamorgan
BITS & BYTES 0708-752862 (two lines) 0232-226434 0222-41905

44 Fore Street CRYSTAL COMPUTERS MEDWAY COMPUTERS TWILLSTAR COMPUTERS
lifracombe, Devon 209 Union Street 141 New Road 17 Regina Road

0271-62801 Torquay, Devon Chatham, Kent Southall, Middlesex
CARLTON COMPUTERS 0803-22699 0634-826080 01-574 5271

4 Swanstons Road DAN EVANS (BARRY)LTD. MERCATOR COMPUTER WEYTECH COMPUTER
Great Yarmouth, Norfolk 81 Holton Road SYSTEMS SYSTEMS DIVISION
0493-58898 Barry, South Glamorgan 3 Whiteladies Road 20 St. Edmunds Street
COMPUTASOLVE 0446-734242 Clifton, Bristol Weymouth, Dorset 03057-79881
8 Central Parade EMPRISE LTD. 0272-731079 KELLY'S

St. Marks Hill 58 East Street MOBILE MICROS COMPUTERMARKET
Surbiton, Surrey Colchester, Essex 2 Castle Street 227 Dartmouth Road

01-390 5135 0206-870353 Thornbury, Bristol Sydenham, London SE26 4QY
COMPUTER CORNER EMPRISE LTD. 0454-418383 01-699 4399/6202

c¢/o0 The Wickford Video Co. 32 Baddow Road

15 The Broadway Chelmsford, Essex

Wickford, Essex 0245-356834

03744-3710 KENNETH WARD

COMPUTER SYSTEMS COMPUTERS COM PUTE RS

(TORBAY) KF&R House, London Road, =

Pump Street, Brixham, Devon Ascot, Berkshire $'°S

08045-6565/6 0990-22275

“THE SHOP WHERE PEOPLE MATTER"
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ANIROG SOFTWARE

KRAZY KONG 16K VIC 20
All the thrills of the arcade game have been brought to life
on this expanded screen, extra large characters and multi-
screen presentation. Rolling barrels, hammer etc. are
featured in the action inside King Dong's lair as you try to
rescue the boy he has abducted. K.B./J.S. £6.

ZOK'S KINGDOM 16K VIC 20
An afternoon stroll turns into a nightmare. A footslip and
you fall down the biztual hole leading to the middle earth
kingdom of ZOK. A harsh and cunning ruler by any
standards. You are challenged to a battle of wits and
endurance as the battle for survival starts in earnest.

K.B. £6

DRACULA IKVIC20
Count Dracula is asleep somewhere in his castle. He rises at
mid-night and you must find him and drive a stake through
his heart before he rises. A multi-screen graphic adventure,

K.B. £6,

HOPPER 16/ 48K SPECTRUM
SPECTRUM version of FROGGER with same features and
brilliant graphics. K.B. £6.

PHARAOH'S TOMB 16K VIC 20
A graphical adventure game set in a pyramid. Once yvou
enter, the only way out is with the aid of a key which
unlocks the mystery of the Pharao’s tomb. Beware of the
mantraps the ancient Egyptians so painstakingly built. One
false move and you will meet the same fate as befell other
tomb robbers over thousands of years.

FROGGER UNEXP. VIC 20
Popular arcade game. All machine code with brilliant colour
graphics and sound effect. Features include snakes,
crocodiles, lady frogs, turtles, cars, lorries and logs

K.B./J.5. £6
CAVERN FIGHTER UNEXP. VIC 20
Al M/C wversion of SCRAMBLE. Lasers, bombs,

continuous scoring and sound effects give all the thrills of
arcade game. Pilot your space ship through the tortugus
tunnels and caverns destroying enemy missile launchers,
fuel dumps and airborne fire saucers. Four ships to
complete mission. 10 skill levels. K.B./J.5. 6

CRAWLER UNEXP. VIC 20
Armed with a laser gun, you must destroy the centipede.
Destroy his mushroom cover and his allies mushroom
laying flea and the homing spider. Fast and furious game.

J.5.£6.

SEVEN PROGRAMS (VOL1) UNEXP. VIC 20
This exciting collection of seven games, all in Hi-Res
graphics include popular board game Othello plus Bomber,
Slalom, Bounce Out, Snake, Memory and Lunar Docker.

K.B. £6.

SEVEN PROGRAMS (VOL 2) UNEXP. VIC 20
This pack with all games in Hi-Res graphics contains
graphical adventure game Goblin’'s Gold plus Ghosts,
Breakout, Dare Devil, Minefiled, Grand Prix and Cobra,
K.B. £6.

TINY TOTS SEVEN UNEXP. VIC 20
Seven games for young children. All games are in Hi-Res
graphics with bright graphics. The games include Super
Snap, Simon, Bombs Away, Noughts and crosses, Duck
Shoot, Mad Drivers and Santa. K.B. £6

GENERQUS DEALERS DISCOUNT AVAILABLE
AREA AGENCIES AVAILABLE.
SOFTWARE WRITERS

We are looking for top class writers to join our growing software
team. If you have written a qguality game for VIC 20, SPECTRUM,
DRAGON 32, ORIC 1 or COMMODORE 64, then contact us. We pay
top royalties for accepted programmes.

ANIROG AT CO-OP CRAWLEY

Huge selection of software and Computer Books for

SPECTRUM - ZX81 — VIC 20 — DRAGON 32 -
COMMODORE 64

Most of the software and add-on's advertised in this magazine for
these computers available across the counter,

Manufacturer's appointed dealers for DRAGON 32 — VIC 20 —
COMMODORE 64 and ORIC home computers. We stock full
range of peripherals (disc drives, printers and memory expansions)
and support software. Come and see us for expert advice and
comprehensive sarvice.

MAIL ORDER

ANIROG COMPUTERS

26 BALCOMBE GARDENS
HORLEY SURREY

Payment By Cheque/
P.0./Access or Visa
CREDIT CARD SALES
HORLEY (029 34) 6083/ 2007
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BBC SPECTRUM

MICRO
INSTANT
MACHINE
CODE!

Yes, it's true. Instant machine code from a good
subset of BBC BASIC. Type your BASIC program
into your model B BBC Micro, trigger the
compiler, and your program is changed almost
instantaneously into superfast machine code.
For £34.95 you get: Cassette version of the
complete compiler (along with a version of the
compiler for use with discs, ready for when you
upgrade, the disc version being dubbed on the
cassette after the cassette version); complete
compiler listing; extensive documentation and
instructions. The compiler was written by Jeremy
Ruston.

THE BBC MICRO
REVEALED

By Jeremy Ruston

‘. . .destined to become the bible of all BBEC microcomputer
users. . ." (Personal Computing Today). If you've mastered the
manual, then this book is for you. Just £7.95

LET YOUR BBC MICRO TEACH YOU TO
PROGRAM

By Tim Hartnell

‘. . .lakes you further into the cloudy areas of the BBC machine
than anything else I've yet seen. ..’ (Computer and Video
Games). If you're just starting out in the world of programm-
ing, then this book is the one for you. Forty complete
programs, including Othello/Reversi, Piano and a host of
dramatic graphic demos. Just £6.45

Make the most of your Spectrum, with these
acclaimed books from the experts!

PROGRAMMING YOUR
ZX SPECTRUM

Tim Hartnell and Dilwyn Jones

More than 100 routines and programs, 230 pages, and value
for every Spectrum user. Learn how to make the most of
user-defined graphics (with a Pacman-like program,
DOTMAN), sound, colour, and such commands as ATTR,
SCREENS and BRIGHT. From the co-ordinator of the National
ZX Users’ Club, Tim Hartnell. Just £6.95.

THE SPECTRUM
SOFTWARE LIBRARY

60 GAMES AND APPLICATIONS FOR THE
ZX SPECTRUM!

By David Harwood

Arcade games, intelligent board games, brain games and
utility programs. They're all here in this massive collection of
60 tested programs for the Spectrum, compiled by Interface
columnist David Harwood. Just £4.95,

B o S o e B e

Dept. YC
44-46 Earls Court Road, London, W8 BEJ
Please send me:

44-48 Earls Court Road, London W8 GEJ
Pleass send me:

() PROGRAMMING YOUR ZX SPECTRUM-£6.95

{ ) INSTANT BBC MACHINE CODE-tape and book—£34.95

| ) THE SPECTRUM SOFTWARE LIBRARY-£4.95

[ ] THE BBC MICRO REVEALED-Ruston-£7.95

| ) A sample issue of INTERFACE, the monthly magazine
published by the National ZX Users’ Club—£1.00

{ ] LET YOUR BBC MICRO TEACH YOU TO PROGRAM-
Hartnall-£6.45

| anclose £

| enclose £

T s e et S A R L - N LR el S gt 0 | A B e e S e e 4, e
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Micro Computer

COMMODORE 64

64k £345.00

W ic20 5k £137.95 21k £177.90
z includes 5 Free programmes
VICCassette £44.00 VIC 1541 Disk Drive £299.95
VICPrinter £229.00 NEW 16K RAM Pack £39.95
Ideal for Commodore computers
Selkosha GP100 VC Printer £239.95
Commodore 64 Software Now in Stock

Main Commodore Dealer

fouth Londors Largert___—— SN

ATARI 400

16K
£189.95

48K
£263.50

IR \
-
L]

Less Basic

Basic Cartridge £34.90
48k Up Grade for Atari400 £73.50
Atari B0O 16K inc Atari410Cassette £49.00

basic £399.00 AtariB810 Disk
Atari 800 48K inc Drive £299.00
basic £469.95 Atari 822 Printer £199.95

Plus Daisy \Wheel and Dot Matrix printers
for the Atari range.

m Atarl 400 Typewriter keyboard. Direct easy

maze like a Pac-Man, dodge the
ghosts and find your way out!
Expanded VIC Joystick £9.95
Motorway Manlac
Accelerate towards on-coming
traffic while dodging from lane

Dodge Knnggs barrell’s as you
climb the stairs.
STDVIC, Joysticks. £6.99
Exterminatorl

Bilast the centipede while
dodging the spider amongst the

toadstools. Fast action. to lanel :

STDVIC. Joysticks £6.99 ExpandedVIC Joystick £9.95
Antl-splatter-matterl Defender on Trl

Make space invaders look like Guide your ship through the
childs play, superb graphics maze on 4 different screens.
STDVIC. nj,-'strcks £6. Fantastic colour and graphics.
Vikman Expanded VIC Joystick £9.95

Choose one to three ghosts. 100's of other programs.
STDVIC. Joysticks £6.99 Send for VIC price List.

s New 500 series, New 700 series lacementfor dar £78.95
fo.l'. Biisiress ComBItErs; replacementfor standard keyboard
New Vic Software 3-D Man Largest Stocks of Software in South London.
Krazy Kongl Brilliant! You are down in the Available on Cassette, Disk or Cartridge. Massive

ranges for:
Atari, Spectrum, ZX81, BBC and Dragon.

Printers

We carry a wide range of printers including:

Amber Dot Matrix £89.95
Seikosha GP100A £229.95
Epson MX80FT3 £389.95
Smith-Corona Daisy Wheel £549.95

Cables and interfaces for most home
micro’s in stock.

THE AMAZING ORIC -1
Colour Computer

"= % 40 Columns x 2B rows.

* Microsoft Baslic

% B Colours.

% Bulit-In Sound
Synthesiser,

' % High Res Graphics.

48K Microsoft Basic £169.95
16K Microsoft Basic Phonel
Come in for a Demonstration.

-' - ....Illhli
™ l‘ ‘Illh‘h‘."
- - l ] ll‘!-‘.lllllrl
mEREARARRNRNEN

T TE—

Sinclair Spectrum coour computer

16K £123.95
48K £173.95
We carry massive

MEEEEEEE SN
for the Spectrum. EEEEEEEE NN
Sinclair ZX81 £49.95 EEEEEEETED

16K RAM €27.95 ® B B B B R R B R
Printer £59.95 ¥

stocks of Software

DRAGON 32 £198.95

Limited stocks available. New software coming in
all the time. Come in for a demo or send for our list.

mmes always in stock.

Export
All our hardware and software is available Tax-
Free to overseas customers, please send for our

comprehensive list.

All our prices include VAT
Mail Order — send for our comprehensive list.

| 7

st range with Access/ A\
10ns ra<h Ack Barf]aycﬂrﬂ - OGS ||1;\ =
o ~Ar F
n gais Of L2 about our
Wwe offer excellent F"ﬂ“ exchange Credit g I A: f,

for your old machlne Facilities r"" S f 5

". i L PR | :.-'
3 Eden Walk Precinct, : _I_*F'&'-

vm m Kingston-on-Thames, Surrey. .
Tel: 01-546 8974

o
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@ Supplied as a flat-pack. Easily
assembled. Full instructions
provided.

® Smart teak effect finish.

® All cables can be neatly and
safely ‘hidden.'

@ Ergonomically designed.
Sliding shelf positions the
keyboard at the right distance from
the screen o suit you, Slides away
after use. Saves space,

THE IDEAL HOME
FOR YOUR
HOME (OMPUTER

The System Care Desk - made specially for
home computer systems. Designed as a neat,
smart piece of furniture for your home.

@ Easi-glide castors allow you to
maove your computer installation
where you want il

® Houses computer, disk drive /
cassette recorder and monitor, with
ample space for tapes, books etc.
Overall height - 0.83m.

Computer shelf height - 0.70m.
Width - 0.70m.

Depth (with shelf closed) - 0.38m.

and the Northern Computer Fair

And now including design features based on our discussions with home
computer users. Send for yours TODAY,

iH: | NOW AVAILABLE TO YOU
ik BY MAIL ORDER DIRECT
;. | FROM THE SUPPLIER.

s | Micro Aids, 2 Boston Close,
At home with your computer. | Culcheth, Warrington, WA3 1BR

ORDER BY FREEPOST - send the coupon or order in writing along with your cheque or postal order in an envelope
- no stamp needed. Please allow up to 28 days for delivery. And there's a 14-day money back option, in the event
that you're not fully satisfied with your purchases.

———-—---u-------—-——————————_————_.....—._—_._p..______._._—-__,__

To: Micro Aids, FREEPOST, 2 Boston Close, 0 H D E H |

Culcheth, Warrington, WA3 1BR

"""""""" aTy ITEM ITEMPRICE TOTAL
' —____ System Care Desk £49.95
— 4-Way Master Plug — £8.95
Post / Pkg £4.95

I

|

I

I

I

| enclose a cheque/postal” order payable to Micro Aids for £ I
* Pleasa delate as applicable I
I

|

I

I

|

I

tidies with every

desk ordered. :
To ensure safe Signature
rati
g PLEASE PRINT

MName: Mr/Mrs/Miss :

appearance.

” IHHIH !‘l

Address
= Tel:

— e e e e — T — e — — — — — — — — — —— — . — — —

Exhibited at the P.C.W. Show



Three out of every tour
computers going into
schools are BBC Micros.

Is there a lesson to be
learned by everyuser?

As part of the current government subsidised
scheme aimed at introduc ing micros to schools,
the Department of Industry undertook a survey of
machines available and made recommendations to
education authorities all over the country.

The BBC Micro met their priorities exactly:
it is economical yet fast and powerful.and it can
justify the i investment involved, through its capa-
bility to grow with the needs of the user and with
the ra nd changes in technology.

J[{ achers : .uui education dul horities agreed,
and today it represents over three-quarters of all
micros lu:mﬂ ordered for schools across the
country und{?r the DOI scheme.

The BBC5 choice too.

In rhummg a machine to put their name
to for their massive Computer Literacy Project.
the BBC had the same set of pr iorifies as the DOL.
The BBC Micro is now an integral part of that
project, which includes books, software, courses
amll a number of major television series, one of
which,“Making the Most of the Micro™ is now
being broadcast.

All this for only £399.

The BBC Micro is light and compact. It
generates high resolution colour graphics, and is
capable of synthesising music and speech using
its own internal speaker. The keyboard uses a
conventional layout and typew riter feel.

The most Eﬂphlbl.lcatﬁd version (called

Model B) is available for only £399. (There is also
a basic model available, the Model A, at £299))
Designed to grow.

Last year the magazine W hich Micro?” said
that the most attrac llw and exciting feature of the
BBC Microcomputer was its ‘enormous potential
for expansion.

This 1s indeed one of the
features that sets it aside from
the competition.

For example. as well as
interface sockets to allow vou
1o connect 1o a cassetle
recorder, and to your own
television. you can also use
video monitors. disc drives,
printers (dot matrix and
daisy wheel) and paddles
for games or laboratory
use.

You can also plug
in ROM cartridges con-
taining games \nth
specia lat application
programs.

The Tube. A unique feature.
The Tube, which is unique to the BBC Micro,
provides for the addition of a second processor via
a high speed data channel. The possibilities are

enormous. For example, the addition of a second




3MHz 6502 processor with 64K of RAM doubles
processing speed. While a Z80 with 64K of RAM
opens the door to a fully CP/M* compatible
sperating system, with all the benefits for business
applications.

Linking up with other computers.

The BBC ‘\hrm also offers a facility of
immense potential value to %{'lmolm mllﬁgﬂs‘ and
businesses. It% called Econet—a system which uses
telephone cable to link with other BBC Micros.

A number of machines can then share the use of
expensive disc drive and printer facilities.

Make full use of Prestel & Teletext.
With special dddptm‘b vou will not only be
able to turn your TV set into a Prestel terminal and
Teletext receiver, but you can also take data and
programs direct from these services. (The programs,
which are known as telesoftware, are already being
broadcast by BBCs Ceefax service.) This is another
first for the BBC Micro.

BASIC plus.

A sophisticated version of BASIC has been
chosen for the BBC Micro.which incorporates
features normally found only in more advanced
high level languages. However. there is also a facility
;lllumnu access thrmwh a simple command to
dilﬂtht‘l" Ianﬂuaﬂp—iur example, PASCAL,

FORTH ant.TLIEI

*lrademark of [hgital Besearch

A full ranee of software.

Applications software for the BBC Micro
already cover a very wide field. Packages covering
games, education and business applications are
available on cassette. All developed to the same high
standards set by the hardware.

The best possible back-u
Your BBC Micro comeswith the garkmg of the
BBC and an extensive dealer and service network.
Each approved dealer is able to offer advice
and carry out expansion work and repairs.

BBC Hicmﬂumputer - Model A and Model B.
2MHz 6502A Processor.

32K ROM: 16K RAM Model A, 32K RAM Model B.

Full QWERTY keyboard with 10 user-definable
function keys.

Mixed high resolution graphics and upper and lower
case text.

300 baud and 1200 baud interface for standard cassette
recorders.

Three-voice music synthesis with full envelope control
feeding internal lnudqlwakt .

Interface sockets (Model B only) - RS423, for analog
inputs centronics and user port.

6502, 280, 16032 second Processors,

Single and Dual Dise Drives with 100 and 800 K-bytes
storage.

Teletext umt

SPN!nh synthesis.

\'t*l'w{lrking fm‘ilih‘ —via Acorn Econet™

How to buy your BBC Micro.
If you are a credit card holder and would like

tobuya BBC Micro B.or if youwould like the address
of your nearest -mr:k]bL just phone 01-200 0200.

a’i]lt-rnahw*h you can hln a Model B direc lh

by sending off the order form below to: BBC Micro-

mmpuh rs,c/o Vector Marketing, Denington Estate,

Wellingborough, Northants, \NB 2R1..

All orders are despatched by fully insured

courier and come ¢ ompict e with easy to follow 500

page User Guide and Welcome cassette.
l""‘h

01-200 0200 credit card holders.

To BBC Microcomputers, ¢/o Vector Marketi

Please send me BBC Model B Micro- I

Denington Estate, Wellingborough, Northants NN8 2RL.
| g g
|

computers at £399 each. inc. VAT and delivery. I enclose
PO/cheque payable to Acorn Computers Limited |
Readers A/C or charge my credit card.
Card Number____

\mex/Diners/Visa/Access (Delete)

Name : ] ‘

Address

Postcode__

YC3
Registered No. 140 3810 VAT No. 215 400220

Signature

The BBC Microcomputer System.

Designed, produced and distributed by Acorn Computers Limited.




Let Commodore
expand

your horizons.

VIC 20 is the finest home
computer that money can buy.

And the better you get to know
it,the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly-growing
selection of programs, embracing
business systems, entertainment,
education and many applications
in the home.

Every program in the series
has been designed by experts, and
chosen for its quality angifalue
for money:

VIC business software covers
awiderange of applications, includ-
ing spread-sheet analysis, stock
control, information handling and
word-processing.

A mind-blowing range of
games including Scott Adams'
world-famous ‘Adventure’ series.

Advanced space games, includ-
ing the sophisticated ‘Omega Race’

Leamn subjects as diverse as
English Language, programming,
and biology.

And 'home’ software ranges
from IQ tests to Robert Carrier
.Menus.

In addition, there is a range
of VIC software, like programmers’
aids and graphics packages-

to add to your understanding and
enjoyment of computers and
computing.

There’s even a special ‘VicSoft’
Club for VIC 20 enthusiasts,
with many advantages including
special offers to club members.
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VIC SOftW arc W]l]. E:}[palld YOllI‘ [_ For more information, a catalogue of VIC software
h 0 nz Ons 5 d Y our I‘I’ll n d and details of your local retailers or dealers, please phone or

PRICES RANGE FROM £4.99 to £24.95 INC. VAT

r commociore

~ VIC20

| complete the coupon and send to:
The Commodore Information Centre,
| 675 Ajax Avenue, Slough, Berkshire SL1 4BG.
Telephone: Slough (0753) 79292.
| MName
| (| MR./MRS./MIS5]

Address -

Postcode

e —




For the best hardware,
the best software.

The BBC Microcomputer system is
generally regarded to be the best micro in its
pnw range you can lay your hands on. So,if
you're llunkmgj r of hmm;q one or already own
one,you'll want to know about the software that’s
been specially designed for it.

Not Eurpnqmﬂh its made by Acornsoft,
the software division of Acorn Cumputvrq Ltd.,
who designed and built the BBC Microc .nmputer
So naturally you can expect the highest quality
software with the built-in mr_f-nmt'o, to fully
exploit the BBC Micros potential.

Further education for everyone.

Creative Graphics,which includes the book
‘Creative Graphics on the BBC Microcomputer’
(price £1745). provides 36 programs on cassette
producing a spectacular range of pictures and
patterns in full colour, including animated
pictures, recursively-defined curves and three
dimensional shapes.

Word Sequencing (price £11.90) contains
three word sequencing programs on cassette.
Each program presents a series of Jumb]ed

words which must be arranged on screen to form

either a pruverh, nursery rhvme title or a
sensible sentence.
| Learn more lallgu_agti;.
LISP (price £24.35) is the fundamental
language of artificial intﬁlligﬂn{-e research.

-

icrocomputer Model B
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It consists of 5.5K of machine code interpreter.
plus 3K of initialised LISP work-space
containing utilities and constants. It comes
complete “lth a book that introduces you to
prﬂ"ldf[l“]ln” In ] [gltIl ds “'l"“ ds sOIe
fascinating applications.

FORTH (price £24.35) is a complete
implementation of the FORTH language
to the 1979 standard specification for the
BBCMicrocomputer Model B.Thismuch
acclaimed programming language is
also ac companied by a -pf‘ualh
written book Ehplﬂlll] ng : all you need
to know.

Mind-boggling games.

Philosophers Quest (price

£9.95) is an advanced adventure

in which you tell the ¢ omputer
what you want to do and it

e e e e e




Phllosopher's

Quest Snapper

for thas BBC Microoomputer Modsl B

for the BEC Microcomputer Model B

B i - a3

TAEG S0 P 3 . &

describes back in pluin English your progress
through a fascinating “urld of fiendish puzzles
to be solved.

Snapper (price £9.95) is a colourful game
where you guide your ‘snapper’ through the
maze, mlmﬂ dots and fruit and awudmu the
creatures thﬂt chase you. Complete mth full
sound effects.score and a ladder of h]gh sCores.

Rocket Raid (price £9.95) sends you on a
mission to raid a heavily guarded Martian fuel
depot. You must fly your rocket over mountains
and through caverns,avoiding enemy missiles
and dodging convoys uf{imdh fizzers.

Increase your business acumen.

Desk Diary (price £9.95) is an indispens-
able program that can hold a file of several
hundred names, addresses and telephone
numbers.

And View, a program that enables your
machine, together with a printer, to operate as a

fully operational word processor.(The programis
in ROM, but can easily be fitted to most BBC
Micros by your local dealer.) You can find out

more by qendm o forour
free ¢ ata]ngue

Rocket Raid

for the BBC Microcomputer Moded B

How to get
Acornsolt programs.

i youre a eredit
card holder and would
like to buy cassettes of
the programs shown in
this advertisement, or
if you would like to

B now the address of
your nearest stockist, just phnnf‘ 01-200 0200.

Alternatively, you can buy the cassettes
directly by se n{iln" off
the order form lwiuw to:
Acornsolt, ¢/o Vector
Marketing, Denington
Estate, We lllufrhumwrh
Northants .‘4\8 ?!{L
Also use this form if you
would like to receive
the current free
Acornsoft catalogue.

Please allow 28
days for delivery.

DeskDiary

for the BEC Microcomputer Models Aand B

| Wellingborough, Northa ﬁl.-t NNS :ﬁ"i[ "

Please send me the following:- {Code

Acornzoft

PROGRAM PRICE  QUANTITY | TOTAI use only)
Creative Gra :hlf'\ £1745 (SBXO1/SBDO1)
Word Se quene |r1v ill W) (SBEOG)
LIS (S B 1 (SBLOZ/SBD0Y)
I FORTH £24.35 SBLO1/SBDO3)
Ph!ll,)\-plh rs Lhpest ,‘a_"l'lr - 1:~|Tl,| 1
Snappe r !;‘“h. 1"~|ﬁ_lm
Rocket Haid E_*J.“:n (SBCOS)
Desk |J'|.'|n__ £0.05 =1 (SBBO1)
TOTAI

| enclose PO/cheque pavable to Acornsoft Ltd. Or charge
my credit card.

Card Number______ 4

Amex/ Diners/Visa/Aceess | [.hlulzb
Please send me the Acornsoft brochure. [

Address

Posteode

|
|
|
|
| Name =
|
l
|

Signature. o — R~
VAT No.215 8123 85

Registered No. 1524763

ACORNSSFT
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ZX Spectrum

SOFTWARE

y GORFIAN
GORFIAN INVADERS, A Superb 4 screen
machine code program with Invaders,
Galaxians, Firebird and Flagship.

Multicoloured Hi-Resolution graphics and
Sound Effects.

For the 4BK Spectrum, price £5.00

KRAZY
KONG

KRAZY KONG, Another 100% machine
code program, featuring 3 Screens of Hi-
Res Gorilla, Barrels, Fireballs, Lifts and a
Running and Jumping man who must

rescue his girlfriend from the enraged
KONG! For the Spectrum, price £5.00

B8 BRR

CENTIPEDE

CENTIPEDE AND PAINTER

By the time you read this our latest release for the
Spectrum should be available . . . . ...

Centipede is a full colour machine code arcade game
where the object is to defend yourself with your Laser
against a fast moving centipade which weeves in and
out of the mushroom patch. There are ather versions
of this game but we think you'll prefer ours because
we always strive for an extra dimension of realism,
which makes all the difference!

Painter, is another well loved Arcade game here you
must paint in betwean the numbers on a
multicoloured screen before you have to overlap.
Price for SPECTRUM is £5.00.

FROGGER AND SPECMAN, two excellent games for tha pricé of onel
SPECMAN is probably the best version of it's type with great machine
code graphics and sound effects with 3 to 5 ghosts, power pills and a
real munchie man who munches away in all directions unlike cheaper
versions!

Frogger, is a 2 screen superb representation of this arcade classic and
has full colour Hi-Res Frogs, Cars, Roads, Logs, Turtles and Riverbank.
Plus Super sound effects.

Both on one cassette for the Spectrum, price £5.00.

HOW AND WHERE TO GET C+« Tech Software PRODUCTS

There are three ways to get the tape that you require, firstly you can go to one of
around fifty retailers in the UK anpd some more overseas, there is at least one in every
town and several in major cities.

Secondly vou can ring our Telesales on 061-366 8223 and Alison or Shirley will take
yvour order and tell you of any other games you might be interested in.

Last the most popular way is to simply clip the coupon and send it to us at:

C  Tech, 184 Market St, HYDE, CHESHIRE. SK14 1EX.

PLEASE SEND ME THE FOLLOWANG

WY NAME AND ADORESS IS

1 INCLOSE L
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DAMS OFFICE EQUIPMENT

Not Simply a Computer Dealer

VIC 20/
COMMODORE
64 IEEE 488
CARTRIDGE

e £49.95

VIC/64 users. The DAMS IEEE

is a simple, plug-in

Cartridge interface which slots

into the back of your VIC/64 + VAT'

and links it to disk drives, (Price including VAT. £57.44).
language packs, printers

and other peripherals.
Run several VIC/64’s, |
from one disk drive. |

p:

VIC 20
RAM'N ROM BOARD

Doubles the memory capacity of your VIC and gives you the
facility to fit extra functions (VIC AID, VIC MON etc).
Comes complete with specially designed cover.

£22.95 + var (Price inc. VAT, £26.39).

Technical leaflets available on all products.

'0 i DAMS OFFICE |
b $* EQUIPMENT LTD.
GORES ROAD, I
a KIRKEY INDUSTRIAL ESTATE,
CREDIT CARD TELEPHONE ORDERS I
WELCOME (Normal Office Hours). =i m
& e Lo
 DEALER ENQUIRES WELCOME |
Send your business card, and receive our dealer

E&ROE

KIRKBY, NEAR LIVERPOOL. 133 7UA..
“fact pack’ NOW! '

¥ TEL: 051-548 7111
12 months parts & labour guarantee on all products.

‘CLEAR-VIEW
ANTI-GLARE SCREEN

This exciting new product from DAMS is the answer to eye
fatigue, headaches and migraine - symptoms regularly .
encountered by VDU operators. The 'Clear-View' ¢l
screen can be fitted in seconds to most leading

brands of computer
monitors or
microcomputer
screens, and
immediately
reduces unwanted

a minimum.
Suitable for use
with mono or
colour displays.

\

S—— ._‘i‘ -3
up to 122£19.99 + VAT, rrice inc var 209

Suitable for Commodore 4032, 8032, elc.

131020 E2 295 + VAT, (rice inc var £2869).

20" and larger by special order.
version available on

VIC AID ===

Vic Aid is a chip which slots easily into the DAMS
RAM'N ROM Board, and offers two sets of Utilities in one for
the keen programmer:

Programmers Tool Kit

Gives extra commands: Auto, Number, Help,

Delete, Change, Trace, Step, Light Pen, Break etc.

Machine Code Monitor

Gives Save, Memory. Display, Load, Verify etc.

(similar to TIM on PEI).

£19.95 +var (Price inc. VAT, £22.94).
Commodore 64
version available on
disk or cassette

Another fine product to enhance the machine - code

capabilities of the VIC, VICMON is the ultimate programming
aid, incorporating: Assembler, Dissassembler, Fill, Re-Locate,
Identify, Printing, Display Status Register, Display Memory
with pause facility, Full Screen Assembly Edit, Software re-set
from loops, Single step with variable speed etc. Slots into the
DAMS RAM'N ROM board or similar.

If similar please state type.

£19.95 + VAT, (Price inc VAT £22.04).

Please send me the following items

|

I

| enclose cheque/P.O. OR please debit my: '
Access No. '
|

|

Barclaycard No. 3 -
Name
Address

{Prices inc. pap)

— — — — — — — | — — — — — —
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YOUR LETTERS.

SCHIZOPHRENIA: DIVIDED VIEWS

was rather surprised at the pompous and totally unhelpful

reply to Bradd France in Response Frame in January’s issue of
Your Computer. Coming from a magazine that publishes
advertising for a computer known not to be available for months
on end, that is, the Spectrum, a high moral tone does not seem
entirely appropriate.

What right has Tim Hartnell to assume that someone wanting to
stop an auto-run machine-code program must be also wanting to
contravene copyright? There have been a couple of occasions
when I have unthinkingly made a machine-code program with a
bug in it an auto-run version, and then Saved it 1o be safe. A lot of
typing would have been avoided by having an ability 1o stop
execution and rescue the item. Secondly [ have found it a very
valuable way of learning programming technigques in machine
code. I do hope that Tim Hartnell is not proposing to have the
copyright laws changed to make even study illegal.

If the user of a stopper program does in fact intend to infringe
copyright, then what business is it of yours anyway? However, if
you do feel that “it would be highly irresponsible to publish” a
program intended to break into machine code then perhaps you
would care to explain why you did publish one in the December
Software File? Gino Gracin’s very useful “list self starter” was just
what Mr France needs, but as | imagine that your curiously-mixed
morals will prevent you publishing this to let him know then I can
only hope that he found it for himself.

While I am at it can I suggest that your contributor to Response
Frame sticks to answering questions about computing — which he
is evidently competent to deal with. I have in past issues seen some
entertaining replies to TV and tape recorder queries.

A Jagues, Urmston, Manchester.

.Stewart’s listing; address

BUG SPOTTER

only do it to annoy, because
you know it teases! All those
errors in published machine-code
programs. Three recent corrections,
which may be helpful 1o your other
readers, are as follows: first, Hopper,
January 1983, addresses 16854 10 7
were left out and should be
22 D3 40. 16974 should contain B3,
and 16975,6 should read 20 FB.

Second, 3Snake, February 1983
Software File, addresses 16574 10
16581 omitted, putting all sub-
sequent addresses ourt by eight bytes.
These addresses should contain 01
121311 01 00 18 16.

Third Maze Chase as listed, also
February Software File, gives a set of
bars but no maze. Address 16564
should contain 00. All the above
codes are hexadecimal numbers. [
know it is pood for us to debug
machine-code programs, but this can
take longer than entering them.

TR G Nash,
Botlgy,
Oxfordshire.

RAM WRINKLE

n the BBC Basic conversion
board is finted to an Acorn
Atom, it disables the Atom’s bus
buffers for addresses in the range
4000-7FFF. This is sensible when in
BBC maode, as this arca of memory is
then used for 1/O, the utility ROM,
and the graphics RAM. But when in
Atom Basic mode, this area could
otherwise be used by external RAM
to extend the text space.
Luckily, a simple modification 1o
the BBC Basic conversion board will
enable the bus buffers for this

28 YOUR COMPUTER, MARCH 1983

address range when in Atom mode.
It involves bending pin 11 of IC14
up 50 that it no longer makes contact
with the socket, then connecting this
pin to pin 12 of IC 12.

Readers may also be interested to
note that with the extra 2K bytes of
RAM provided on the BBC Basic
conversion board, the total RAM in
the system becomes in the BEC
mode:

8K from 0000 to 1FFF
BK (graphics) 4000 to 57FF
and in the Atom mode
1K from 0000 to 03FF
7K from 2000 10 3BFF
6K (graphics) 8000 to 97FF
Mike Lovd,
Basildon,
Essex.

FAST SLIDE

ewnrt Stallworthy obviously
went 1o a great deal of trouble 1o
prepare the Z-80 Slide Show code —
Software File, January 1983, The
essence of the job can be done with
the single instruction LDir, and

roughly three times faster, as
follows:
Code Assembly Comment

21 A4 9C LD HL 40100 first byte of
saved
display, the
same as the
published
example,

110040 LD DE, 16384 first byte of
display fite
proper

Mo0i1B LD BC.BM2 byte count

ED BO LDIR block
transfer until

BC=0
ca RET

12 bytes of code, versus Stewart's
48, and relocatable! The whole thing
really does operate with astonishing
speed; it rakes about six milliseconds
1o execute the whole routine once on
my Spectrum. Try alternating
berween two Saved displays — it is
enough to make your eyes water!
Incidentally, I detected a bug in
40029
should contain 239, not 238 as
shown. Fortunately it does not
matter; the JR points to the last byte
of LD HL,nn at 40010 which
decodes as LD B,B.
D W Albery
Fleer,
Hampshire.

BUZZING

X-81 users may be interested to

know that ome reason for
loading problems may be the close
proximity of TV set and tape
recorder. Check by running the
recorder on play without a cassetie
or with a blank tape and with the
volume turned up high, When
placed near a working TV ser,
particularly at ecither side, a harsh
buzz will be heard. If a ZX-81 set to
Load is then connected, a pattern of
bright bands reminiscent of correct
loading but closer and narrower wall
be seen even though no program is
being played. Previous to this
discovery [ had to strike a balance
between too lirtle volume and too
much. Too much volume was really
interference from the scan coil in the
TV. Now with a cassette player two
to three feet distant, [ can use full
volume and get perfect loading.

A second discovery is that an edge
connector  with the trade mark
UECL has a contact design which 1
consider gives much more positive

board. 1 have also carefully removed
the thick layer of solder from the
ZX-8] contacts. 1 can now deliber-
ately rock my home-made memory
board back and forth without losing
memory; previously even a slight
vibration could cause a maddening
crash.

Could 1 suggest that computer
reviews be aimed rather more
towards the user like myself who has
little interest in games. For example,
a computer without Arc Sine and
Arc Cos is an anachronism to me.
Accuracy of working can be of
interest since 8 figures is sometimes
insufficient for one of my interests,
astronomical calculations. A point
which 1 have never seen mentioned
is the resetting of variables — that is,
data to zero — if & program line is
altered. This is most frustrating
when debugging a program, but
with my ZX-81 I can go along
happily editing and restarting at the
corrected line.

B Manmning,
Stakenbridge,

Worcestershire.

1K CHESS

he code presented for the three

articles on chess is correct. If
you are having problems then I'm
afraid an incorrect number has been
typed in and you are finding out
first-hand the pleasures of machine-
code programming,

I did omit to tell you of two Pokes
prior to saving the 1K working game
which provide the moved King or
Queen's pawn. Prior to typing
RAND USR 18542 type

POKE 172410

POKE 17252,53
These move the King's
forward then

pawn

contact with

the ZX-81 circunt RAND USR 18542

STRANGE DISSERTATION

"imc is envisaged by some thinkers as particulate. That is to
say, time is composed of discrete particles. These particles are
known as chronons, and being particles they must have mass.
Since they have mass it follows that they must occupy space.

The rate of flow of time is demonstrably the same in all parts of
the universe — except when very high speeds are considered — so
much is common knowledge.

I am convinced that this state of affairs does not apply to the
space in the vicinity of microcomputers and their associated
paraphernalia. My theory is that microcomputers interfere with
the space-time continuum in such a way that the density per unit
area of chronons in the vicinity of these objects is very much
reduced: it can be seen that in a volume of space where there are
few chronons, the amount or quantity of time will be less than in a
normal volume of space.

A few minutes near a microcomputer may be equivalent to an
hour or more in a normal atmosphere, so that when your
wife/husband/girlfriend/boyfriend calls you away from your
computer, and you reply, “five more minutes”, is it surprising that
an hour or more of normal time passes?

This theory also explains the 28 days phenomenon. For
example, it is not widely known that Clive Sinclair is convinced
that the whole world is playing an immense practical joke on him
— he believes that all his computers were delivered within 28 days.
What he is unaware of is that the 28 days were measured in the
rarified chronon atmosphere surrounding his computer factory.

Dominic Purdue, North Jesmond, Newcastle-upon-Tyne.




and Save this on 10 tape or tvpe
POKE 17242128
POKE 1725353
moves Queen’s pawn forward.
hese Pokes move Queen's pawn
forward then;
RAND USRH 18542
and Save on to tape
still would like

can probably obtain a

If you give up, but

the game, you

1K chess by either Artic or Sinclair
from wvour local supplier. Il in

difficulties write 1o me enclosing L3
and 1 will return a tape of

Piaying program.

the

Deavid Horne,
Crotehorough,

SMILEX.

CREEPY LIFE

ome errors crept into my £X-81
Slj!'l.' program in the furm.:ulj. 1983
issue of Yowr Computer. In the
machine-code list, figure 1, the code
at location 16603 should read 6,32
Also in the Basic listing, line 135
should read Goto 40

Chobham,
Surrey

ZX RAND
rhf Rand statement on the ZX-81

and the ZX Spectrum is very
usefill. It 15 used to call a lot of
machine-code routines in the form:
20 RAND USR 16514
However, the Rand statement can
be used for a lot more. When Rand is
used; the number following the
Rand statement is placed in locations
16434 and 16435 — see page 178 in
the ZX-8]1 manual. On the XZ-8]
these locations can be used to pass
numbers to machine-code routines
or for a quick conversion routine.
Suppose vou wanted to Poke N
into locations 16514 and 16515,
normally the program
10 REM XX
20 INPUT N
30 POKE 16514, N-INTIN/ 256)" 256
40 POKE 168515, INTI(N/256)
would be used, using Rand
following could be:
10 REM XX
20 INPUT N
30 RAND N
40 POKE 16514, PEEK 16434
50 POKE 16515, PEEK 16435
This saves 13 bytes on the original
and takes about half the rime o
execute. One word of warning.
Having N=0 will not work as
unpredictable results will be put into
locations 16434 and 16435. The
same technique can be used on the
Spectrum but the locations that

Randomise sets will need 1o be

the

looked up.

Finally a four-line program to sei
RAMtop. The RAM size is held in
N that is N=1 for 1K
10 RAND 1024°(16 + NI
20 POKE 16388, PEEK 16434
30 POKE 16389, PEEK 16435
40 NEW
Each line can be entered as a direct
command.

Tim Griffirh,
Coveniry,

Wareickshire, .

WHEN THE finely-worded comparison tables of the
micro-makers trawl for new buyers, only the
computing-wise slip through the net. They make
sure. that when they are eventually caught it is
because they wanted to be: they know how to read
between the lines. The rest of us swim blindly into
those grids which compare the features offered by
the new wonder micro with its competition.
Maturally, only the advertised machine has a tick in
every box.

Qccasionally we may wonder about the
importance of the green plastic securing screws
which the table tells us only the touted micro can
boast. But usually we swallow claims for speed,
memory and resolution hook, line and sinker.

Of course, these claims are rarely untrue, but
they are often only relative facts and depend largely
on the knowledge of the would-be buyer for correct
interpretation. You might not be hugely impressed
by a car whose adverts major on the fact that it
features a complete internal combustion engine. On
the other hand, a total newcomer o computing
might be awed by the promise of a silicon-wafer
central processor.,

Sometimes the glossy brochures can be unhelp-
fully obscure. Just how many beginners really
needed to know that the ZX-81 offered a full 26
For-Next loops?

Against that, facts which are genuinely useful are
frequently omitted. The amount of RAM remain-
ing after the operating system and high-resolution
graphics have helped themselves is the kind of
information that can sway a buying decision.

This is because it is the type of fact that can
reduce the 48K Lynx 1o an 11K machine, and the
32K BBC Micro to an 8K one. The £50 Microdrive

EDITORIAL

promised in the Spectrum adverts seems to offer
mass storage at a micro price, but for the last six
months there has been no reference to the £30
interface you will need to drive ir.

The modern buyer must also be a student of
relativity to be able to understand the “high” in
high resolution, the “low” in low cost, or the
“*fast”” without which Basic would no longer seem
complete.

Although “advanced” in the context of graphics
presumably means user-defined; a smattering of
semantics comes in handy when trying to decide
what “professional” means when applied 1o a
plastic-capped rubber keyboard. Descriptions of
sound and colour facilities contain the same sort of
ambiguities — ambiguous, at least, for the beginner.
One of the solutions to these problems is increased
computer literacy. With a buying public as well
informed as in the car market, the home-computer
manufacturers will be obliged to be even more
precise in their publicity machinery. It will also
mean that the buyer will recognise which features
are commeon to all micros and which are specific 1o
the one advertised. Being told that Basic is resident
in ROM does not have guite the same glamour if
you know that this is the rule rather than the
ﬂ.'.‘{h._'!:l‘.l[l“l'l.

After years of complaints about the misleading
claims of motor companies for their cars’ petrol
consumption, legislation was needed belore
independently-assessed mileage figures were intro-
duced.

Unless the industry can come up with a set of
mutually acceptable standards by which micros can
be judged, it may find similar measures forced
upon It

How to write for Your Computer

We called this magazine Your Computer precisely because we welcome your
views, tips and hints and even your criticism of machines and software in general.
If you would like to see your name in print, whether on a Software File program or
a full-blooded article, here is how to go about it. Ideally, all articles should be
typed double-spaced on one side only of uniform sheets of paper. If listings can
be dumped directly from a printer — you can always use a friend's or user group’s

— this minimises the risk of error. In a perfect world a cassette would
accompany the article. That considerably speeds up the checking process. Not
only do you get to air your own discoveries and opinions, but we will even pay
you for the privilege. We pay £35 per published page — that’s as it appears in the

magazine and includes illustrations.
Why not give it a try? You have nothing to lose but your postage.
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£99 Creativision is one

up on rival computers

CoLoUr, SouND, and 16K for £99 is
rapidly becoming an industry
standard, but the Creativision goes
one better — literally — it has 17K of
RAM.

Although the standard Personal
Computer unit looks more like a
video game than a home micro, the
unit contains a 6502 processor as
found in the BBC Micro, the Vic
and the Oric and is capable of being
expanded 1o 64K RAM. Resolution
15 256 by 192 with 16 colours three
sound channels and a noise channel.
The 12K ROM includes a Microsoft
Basic.

The standard kevboard combines
the idiosyncratic layout of the MZ-
80K with the feel of a ZX-81 with
the cunning innovation of a half-
inch gap splitting the board in half
so that the two joysticks can be lifted
off the front panel.

The optional keyboard — illus-
trated — is at normal typewriter
pitch but it still lacks a full-size
spacebar. The screen display is 28
columns of 24 characters cach com-
posed from a five-by-seven fount.

A purpose-built cassette recorder,

YOUR
COMPU

TOP 20

Game Company Machina
MHobbit  Melbourne
House Spectrum
WBlack Carnell
Crystal Software ZX-81
W Spectral
Invaders Bug Byte Spectrum
WKazy Softwars
Kong City Vic-20
BFrogger DJL
ZX-81
EMoons of
Jupiter Romit Vic-20
W Orbiter Silversoft Spectrum
B Martian

Raiders  Audiogenic Vie-20

B Defender  Atari Atari
W Jelly
Maonsters Commo-
dore Vic-20
BTimegate Quicksilva  Spectrum
W Filight
Simulation Psien ZX-81
W Star
Raiders  Atari Atari
W Ground
Artack Silversoft  Spectrum

B Penetrator Melhoume
House Spectrum
WGauntler  Colour-

matic ZX-81
maD
Defender J K Groye ZX-81
WSpaca
Piratos Bug Byte BBC
W Planctoids Acomsoft BEC
B Hoppit Cammao-
dore Vic-20
30 YOUR COMPUTER, MARCH 1983
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memory expansion units and Cen-
tronics and RS-232 interfaces can be
plugged into the side of the standard

unit. Every 16K of additional
memory costs £39 as does cach
intertace.

A Modem and a disc drive will also
be available when the machine goes

on sale in June, along with printers
and acoustic couplers.

ROM cartridges will offer
Extended Microsoft Basic and games
ranging from old arcade standards
such as Sonic Invader and Crazy
Chicken 1o the intriguingly named
Police Jump.

Forth of Firth
first for BBC

R Q ForTH, written by Roger Q
Firth for Level 9 Computing, is a
Forth compiler for the BBC Micro.
It fits into the model A's 16K,
leaving space for about 200 lines of
user program. Major features
include a2 full screen editor, 260
predefined Forth words, and an
unusual provision for using
recursion.

Firth Forth programs run up to 10
times faster than BEC Basic — ttsell
probably the fastest version of Basic
on any home micro.

The compiler comes on cassetie
together with a 70-page manual and
costs £15 inclusive. To go with it,
Level 9 Computing supplies a Forth
toolkit which adds a further 200 new
functions and includes such utilities
as a 6502 assembler, wrtle graphics
and five decompiler routines. This
too is accompanied by a full manual
and costs £10.

Light at the end of the Tunnel for
Evans the Top 20 games wrlter

WITH MORE AND MORE of the sales of
home computer games concentrated
in the hands of a few large software
companies it 15 unusual to find a
highly successful company run by a
staff of two. Malcolm Evans writes
the programs for New Generation
Software and, assisted by his wife,
alse handles production and
marketing.

All his games have sold in large
numbers and he has even had the
distinction of having two hit
programs in Your Computer’s Top
Twenty at the same time. 14,000
people have bought his Spectrum
program, Escape, and his latest
release, 3D Tunnel, looks set 1o have
the same success; already WH Smith
has ordered 10,000 copies of the
game.

He wrote his programs for the
ZX-81 — 3D Defender, 3D Monster
Maze and Full Screen Breakout —
for ] K Greyve Software. At the time
he was employed by Sperry in
Bristol as head of the Micro-
processor Applications Group.
When Sperry offered him the choice
of moving elsewhere or redundancy
he decided 1o strike out on his own

with New Generation Software.
3D Tunnel took Malcolm Evans

three months to complete. He
developed the program on a Sharp
MZ-B0E before downloading the
machine code inmo the Spectrum.
Like Escape, 3D Tunnel follows
an original idea and is not just

another version of an arcade
favourite. The player has 1o pass
through five stages, destroying bats,
rats, toads and spiders before
meeting the final obstacle, 2 London
underground train. The game costs
£5.95 and will run on both the 16K
and 48K Spectrums.
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Texas T1-99/2:
a new frontier

TEXAS INSTRUMENTS has now
released details of the TI-99/2
described in last month’s news item.
It will be launched in Seprember for
around £75. The screen display is
monochrome but with the same text
format and pixel resolution as the
TI-99/4A = thar is, 24 by 32 and 192
by 256.

In addition Texas is introducing
new low-cost peripherals and sofft-
ware for the TI[-99/2 that will also
work with the TI-99/4A. These will
be on the market in May this year
and include a four-colour
printer/plotter for £150 and a £120
digital tape drive with a data transfer
rate of 8,000 baud.

Most peripherals for the new
system will plug into a Hex-bus, a
peripheral interface connector, m
the back of the machine. Al the
initial launch 20 programs will be
available.

This £700 silver ring — the [irst
prize along with E1566 worth of
Acorn hardware and soffware in
the Your Computer/Acornsoft
Castle of Riddles competition — is
st looking for an owner. Early-
bird's received their cassettes in the
post on the morning of February
16. Acornsollt's managing director
claims that the Castle of Riddles
adventure game s extremely
difficult and thar people entering
the competition a few weeks after
the opening date would probably
stilf be in the running. A winner
must be found by March 31.

e S

NEWS.

Tomy the toy-maker’s 16-bit micro

bl T —m

is not just a Japanese p

Quicksilva fast to spot
new software talent

QUICKSILVA 15 AMAZED at the | author's next release,

number of new programmers out
there just waiting to be discovered.
A series of advertisements for new
talent drew such a good response
that it was able to commission new

programs for the whole range of

home computers.

As a result new Vic and Asar
games have now been released along
with new titles for the Spectrum and
£ZX-81. Coming shortly are games
for the Dragon, BBC Micro and
Lytix.

Quicksilva has also taken on the
marketing of the Pixel range of
games for the Vie-20 and ZX-81.
Production director, Mark Evyles,
says that the company seems to be
turning into more of a publishing
house than a software company:.

He added that Quacksilva felt that
Programmers were Very important
and should be given the same credit
for their programs, in advertise-
ments and on the packaging, as
authors receive for their books.
Enthusiasts who enjoy a particular
program could then look out for the

Quicksilva now has distributors all
round the world. Mark Eyles jokes
that if the company continues to
expand at its present rate it would
achieve multinarional status and *“we
will all be tax exiles before long."”

laything

Toy Tows has already moved into
games machines and is now heading
in 10 home computer land. Tomy,
the Japanese toy manufacturer, is
launching the 16-bit Grandstand
Computer with 16K ROM and 16K
RAM for around £170.

The standard machine offers only
i9 Basic commands and its main
strength lies in its graphics facilities.
A built-in character generator allows
the user to define a character on an
eight-by-cight grid in the lower part
of the screen and then position the
character with the cursor in the main
display.

16 colours are available in 2
resolution of 256 by 192, Up to four
sprites can also be designed and
moved by program commands or
under joystick control.

Games cartridges can be plugged
in and there is provision for further
ROM cartridges 1o extend the Basic
and to handle a printer and a floppy
disc, The Grandstand Computer has
a full 56-key keyboard and will be
supplied with two games paddles.

£49 Modem
widens net

MiIcrRONET 500, the Prestel darabase
for personmal computers, was tech-
nically opened on February 21.
Networking interfaces are being
offered to the first 10,000 sub-
scribers for £49. These include all
the hardware and software needed 1o
link the computer up to Prestel via
the public relephone sysiem — an
acoustic Modem, powerpack, cables
and the necessary software

Adaptors are now ready for the
BBC, and Tandy Colour Computer
with the necessary software supplied
on tape or disc. The Spectrum and
Dragon adaprors which should be
released in March will be in the form
of plug-in cartridges and contain the
software in ROM.

The Spectrum Desk Console is designed to house 8 Spectrum and all its
peripherals. There is room for a printer, a cassetle recorder and the power
unit as well as an RS-232 interface and up to two Microdrives. Made from
heavy-gauge ABS plastic. it is avaidable from Traffic Technology, PO Box
2 Warminster, Wiltshire, BATZ 70X, for £42.18 inclusive.

. ——
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Buying software for your computer is a gamble. Apart from
the occasional review and, perhaps, a recommendation from
a friend, you have precious little information upon which to
base your purchasing decision.

\ij

Advertisements and clever packaging can make the the
worst programs appear tremendous. It is not until you have
‘gambled’ your money that you discover how good they
really are. Some are only slightly different to others you
may already own; many are not as good as you would be
entitled to expect; and others are just a complete waste of
money. Of course, there are some excellent programs
around, and many more appear month. Now there is a safe
way of finding out about them.

- free membership -

THE MICROCOMPUTER SOFTWARE CLUB was started
to make software purchasing easier, cheaper, and less risky.
Membership is completely free of charge, as is the monthly
Newsletter. Every month members receive full details on
the best and latest programs available for their computer
and, simply and confidently, are able to order any of the
programs they choose at substantially less than normal
prices.

PUter SOFL
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large savings
on top software

All programs are, at least, 10% cheaper than normal and,
each month, the best of the most recent software is made

available to members at 20% less than normal. Postage and
packing is free on orders of two or more programs for
delivery within the UK; ordering and payment are simple,
and quality is guaranteed.

— no obligation —

Members are not obliged to buy a fixed number of programs
from The Club. They buy what they want when they want.
Whether it is one program in a year or one a month, they
know that when they buy from THE MICROCOMPUTER
SOFTWARE CLUB they are buying the best programs at
the best prices.

— free Newsletter —

Our latest Newsletter offers prograins from most leading
suppliers - and from a few that, perhaps, you do not yet
know. A program has to be good, very good, before it is
recommended to members. It also has to be reliable and,
even before the members” discount, it has to be good value
for money. Subject coverage includes adventure, arcade,
education, strategy games, household applications, family
games, business, utilities and programming aids.

Remember, membership is completely free of charge and
you are under no obligation to buy anything from The Club
unless you really want to. If you own or use a ZX81(16K),
Spectrum(16K or 48K), BBC (A or B), Dragon 32, or VIC
(expanded or unexpanded), you should join THE CLUB.

JOINRGO DAY

THE MICROCOMPUTER SOFTWARE CLUB
P.0.Box 166, Oxford, OX2 9BJ, England.

Free membership application

Please acu;‘:r_t mg application and enrol me as a
member of The Immcurnﬁlulcr Software Club. 1
understand that membership is free of charge.

NAME | |

As a member [ will rcceive the Club Newsletter
free of charge and will be entitled to benefit
from any savings offered to members on selected
programs for mlcrnmmpulcrs I may cancel my
membership at any time.

ADDRESS ||

cary |l

When completed, return form to:-

THE MICROCOMPUTER SOFTWARE CLUB
P.O.Box 166, Oxford, OX2 9BJ, England.
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NEWS EXTRA US.A.

Mattel’s new age dawns with

Aquarius — the 16-colour micro

AT LAST the big American games- |
|

1

|

1

|

|

machine makers have realised that
people prefer to play games on
proper computers that they can use
for other purposes. Mattel — which
makes the Intellivision — is no
exception. Not only has the com-
pany now launched the Aguarius
computer in the States — Britain
will have to wait until September — |
but it has also launched an upgrade |
kit for the Intellivision.

At less than £100 the 4K,
16-colour Aquarius will be a strong
rival to the Timex 2000 in America
but the planned £120 British price
tag will not frighten Sinclair or Oric.
The rubber keyboard does not have a
full-size spacebar but a keyboard
overlay allows you 10 make use of a
single-key entry option.

The British version will probably
have three sound channels and the
screen will have 320 by 192 resolu-
tion. The Z-80A based machine will
run Microsoft Basic.

In America an extra £150 will buy
you a tape recorder, thermal printer, |
joysticks and an expander. A similar
package will be available here
though the price will be higher.

A built-in RS-232 should en-
courage Aquarius buyers 1o consider
the Modems and floppy disc drives
which Manel will also be supplying.
Matrel claims that the Aquarius will
be able 1o run CP/M.

Meanwhile, anyone who thinks

their Intellivision is not too bright

will welcome the Intellivision
Computer Adapror. This plug-in
keyboard also boosts the machine’s
memory by 2K and makes Microsoft
Extended Basic available along with
a six-channel sound generator. The
price will be around £80. An £80

piano-style 49-key keyboard in-
Corporating a !n._'\'llfhl.'\l.\:ci also piugﬁ
into the adaptor.

Both the Aquarius and the
brighter Intellivisions will be able to
run @ Logo cartridee, a Basic teach-
ing package, and games based on
Scooby-Doo and the Flintstones.

Texas boldly

| goes to school

CoMPUTER literacy is big business in
the United States and the new Texas
TI-99/2 is aimed squarely ar rhis
market. No colour, no sound. but a
16-bit computer whose programs
and peripherals are compatible with
the established TI-99/4A.

It comes with 4.2K of RAM and
24K ROM and is available in the
States for around £60 — for UK.
details see page 31. Expandable 10
32k RAM with a rubber keyboard
and full-sized spacebar, this 15 a very
real competitor to the American ZX-
81, the Timex 1000.

Japan’s JR steps in for Panasonic
and NEC launches PC-6001

THE JAPANESE have entered the U.S.

micro arena. Fanasonic's 4150
machine boasts 32K of RAM and

16K of ROM, with 2K separate
video RAM and 2K character RAM.
It has a fullsize spaccbar and

—
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Low U.S. price
for Spectrum

THE TIMEX Sinclair 2000 — alias the
American Spectrum — sells over
there at around £95 for the 16K
version and £125 for 48K. Air vents
on the back, a different ROM, a
three-voice sound chip and provision
for two joysticks are new features,
plus a more rugged printer. Do the
U.S. prices hint at future UK.
prices?

separate cursor control keys. The
CPLU 15 a Panasonic chip — the MN-
1800A — which is equivalent to the
6802, not a chip that many will be
familiar with.

The JR-2000U, which employs its
own brand of Microsoft-type Basic,
has a choice of eight colours, RGB
and TV outputs. Where Panasonic’s
new baby may be at & disadvantage is
in its relatively low resolution of 64
by 48 in the graphics mode,

NEC has also launched iis
PC-6001 which sells for around
£200. It has a rubber keyboard, 16K
EAM, 16K ROM, and can be ex-
panded up to 48K, Nine colours are
usable and text and graphics can be
frecly mixed.

Spectra Video's new micro —
below — costs around £250 and
cfaims to be CP/YM compatible. It
has 32K RAM and 32K ROM,
offers 16 colours, sprite graphics
and pixel-addressable colour.
RAM can be expanded to 144K
ROM to 96K. It has rubber keys,
full spacebar and a joystick on the
console.
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PENETRATORIs the mostamazing and
sophisticated arcade game yet devised for
the 48K Spectrum. Features include training
mode, unique customizing, superior
graphics, excellent sound and more!
wCassette £6.95.

GREAT =2
d GAMES! §

CONVERT YOURVICINTO AN ARCADE
MACHINE

Amazing arcade action for the standard VIC 20

with 5 new exciting games from Clifford

Ramshaw: ALIEN BLITZ} INVADERS? GROUND

ATTACK, STORM and SPACE ROCKS* (games

marked * contain machine code). You must
have the VIC GAMES PACK cassette-only $5.95.

A
RESCUE A VIC PRINCESS

A multi-part adventure for the standard VIC 20!
All you have todois find the castle, defeat
the dragon, find your way through the
labyrinth, kill the wizard and rescue the
Princess. And that's not half of it! THE WIZARD
& THE PRINCESS cassetteoniy £5.95.

THE HOBBIT ISHERE! &

Experience the fantasy of J. R. Tolkien’s
“"HOBBIT"” on your 48K Spectrum. Danger,
adventure and excitementarealipartofitin
words and graphics, butitis you who must
solve the problems. Special features never
seen before. THE HOBBITIs the program
everyone s talking about £14.95.

MELBOURNE HOUSE PUBLISHERS SV

. ]
a MELBOURNE HOUSE PUBLISHERS Orders to: 131 Trafalgar Road, gm%wmmlg :.;:utu-gi. Trade enquiries
i Greenwich, London SE10 el welcome. u
= IH'E':::: I:;I:‘I:I&I?'Il your free catalogue. , 2
B Books ' ZXe Cassettes 48K SPECTRUM |
B SPECTRUM [ Machine uage Made Sim 16K SPECTRUM ) Penetrator £695 W
B O Understanding Your Spectrum £7.95 for the ZX80 & 2X81 ~ OverTheSpectrumMo.1 £595 . TheHobbit £1a95 o
g o Spectrumm Language C1 NotOnly 30 Programs _ OverThesSpectrumMo.2 £595 STANDARDVIC 20 =

For The Absolute Beglnner £6.95 | Understanding Your Tl OverTheSpectrumMo.3  £595 O yicinnovative Cassette1 £5.95
B [ Over The Spectrum £695 _ IX81ROM o rams from Spectrum ] VICInnovative Cassette2 £595 B
m VIC20 el i e 2 MachinelangusgeBook  £595 () vicinnovativeCassette3 £3.35
L N ' VIC Games Pack

B O VICinnovative Computing £6.95 [ pasicCoursecassettes = TheWizard & The Princess £5.95 B
B DRAGON _] Complete Sinclalr IX81 Rom ]
@ O Enter The Dragon £5.95 Disassembly PartA& S All prices Include VAT where applicable g
[ All Melbourne House cassette softwarels Uﬁwmliﬂ‘ guﬂﬂﬂtﬂﬂ ag:h:t malfunction. £ "
: Access orders can be telephoned through on our 24-hour ansafone (01) 8587397 E please add 80p for postandpack £ -80 :
@ |enclose my cheque/money order for £ TOTAL £ n
B Please debit my Access card No. Expiry date Ei
: Signature Name :
g Address =
] : Postcode




THE FULLER BOX ...

A NEW DIMENSION IN
SPECTRUM CAPABILITY

It's easy to see why the ZX Spectrum is outselling all the other small
colour computers, it really is a marvel of new technoiogy.
Equally marvellous is the new ‘Fuller Box' for your Spectrum.
Sound Quality is improved enormously with the built in Audio
Amplifier which works with all Spectrum programs. The Sound
Synthesiser will make any sound you want to design: explosions,
laser blasts, trains, bm:is etc. It's based on the popular

,  G1-AY-3-8912 chip, and is supplied with a demo program.

.. Finally, the Joystick Port enables you to use any low-priced
Atari/Commodore joysticks with your programs.

The Fuller Box fits neatly on to the back of your ZX Spectrum,and does not
‘interfere with any peripherais, PRICE (INC. VAT)

inluding the new Spectrum microdives. £29.95 + 80p p&p

But the story doesn't end there! The Fuller Box has been designed to perform many other functions,
and extra, expanded versions are already available,

The Fuller Orator twmsthe Fuller Sound Amplifier Box, including
Spectrum sound effects into speech! Audio Amplifier (non-expandable) £6.95 + 80p p&p
It plugs easily into the Fuller Box, and can say Fuller Orator upgrade kit -

anything typed on the keyboard or from your

it insi (postage free, does not
programs, via the ALLOPHONE synthesiser. tofitinside Fuller Box £94 95 '

include Fuller box)

Complete with Demo cassette: Fuller ‘Master Unit’ -
including Orator, synthesiser, amplifier
£39.95 + 80p p&p and Joystick port in Fuller Box £ 54 O5 + 80p p&p

Our new advanced keyboard has the same, fine

This famous, best selling specifications as the FD42 system, but with a new,

product immediately re-designed case, space bar and double-sized shift
converts your ZX and enter keys. A must for the discerning ZX81 or
Computer into a sturdy, Spectrum user.

attractive and professional unit, "
it full sEze fyriewilier keyboard A SPECIAL LOW PRICE £39.95 (inc. van + £2.50 pap.

tough plastic case encloses the
keyboard, P.C.B. and power supply. It has
~ 42 keys including all the ZX81/Spectrum graphic
characters printed on them. The full travel ke;y su;mches
have gold plated contacts and guaranteed life of 108 F
opera?mns? TS SO EASY TO INSTALL! You simply 16K Spectrum owners - upgrade to 48 K with a Fuller
unscrew the ZX PCB from its case, screw it to the FD Spectrum Upgrade Pack - Complete with full assembly
case, and plug in the keyboard. No soldering or technical  Instructions. Model 2 or 3 only.£34 .95 (inc.vaT) p&p FREE!
knowledge required

NOW ALL ONE PRICE! £29.95 (inc. vaT) +£2.50p8p  Contact us for a Special Fuller Introductory Pack.

16K Expansion. Fits onto back of case or inside using  We are looking for dealers throughout the U.K'!
a RAM Adaptor Board. £9.75extra.

r-—-————-——-——q
Fiease Piease supply the foliowing items: ]
MICRO I — ITEM JQUANTITY] PRICE |POSIAGE TOTAL I
SYSTEMS i §
l | enclose cheque/po. O '
Or, please deoit.my Access/Barclaycard Mo
I Mame '
| Address '

Mail to: FULLER MICRO SYSTEMS, g i
The ZX Centre, Sweeting Street, Liverpool 2. Please send me further details, | enclose SAE. O
Telephone: 051-236 6109 yC3a

e = L----------_--J
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0006 MICRO @
Model £326.00
Model A (32K) £349. '”
Model B £399.00
Memory Upgrade £26.00
Full Upgrade £76.00 l o
Joysticks (pair) £13.00
Single Disk Drive £265.00
Disk Interface ifitted) £115.00 @
14inch Colour Monitor £309.00
20inch Colour Monitos £343.85
ACORNSOFT PROGRAMS (phone for availability) | -
ACORN ATOM
Single Disk Drive (incl. FREE butfer kit) £343.85 p
ATOMCALC ROM £39.10 C
WORK PROCESSOR ROM £29.90
FLOATING POINT ROM £23.00 | g
ROM Selector Board £22.40
BECBASIC Board £49.96
Programmar's TOOLBOX £20.10 a
SUPERTOOQLBOX £16.60
M/CCODEMONITOR/DISASSEMBLER £16.60
PRINTERS G
EPSONMXBOF/T I £399.00
EPSONMXBOTIN £349.00
STARDPS8480 £279.00 g
SEIKOSHA GP 1004 £229.00
Printer Leads (RBC/ATOM/DRAGON) £15.50
*SPACIOUS SHOWROOM Eun:-; : pipn. s s
ssembly Language Programming for the BBC Micro ! e
OPEN MON. to SAT. BBC Micro~stant Maching Code o795 (=
*FRIENDLY AND HELPFUL STAFF B6CMcroRwosed o Gl
asic Programming on the iero g
*EXPERT ASSISTAN CE Let Your BBC Micro Teach You to Program £6.45
ALWAYS ON HAND L'.IFC'.!JHPourBﬂSIE' £5.95
ractical Frograms tor the BBC Micro and Acom Atom £5.96
*GOOD RANGE OF CDM FUTEH BOGKS G‘ﬂ‘“l-nﬂ quuﬂint“with YOur Acorn Atom m_‘.ﬁ
*AFTER SALES TECHNICAL 39 Tested Programs {or the Acorn Atom £6.45
A i
BACK-UP and SUPPORT S g o @
The Colourful @

DRAGON 3,

ey
"

THE FAMILY COMPUTER TO FIRE

YOUR IMAGINATION

KEY FEATURES s
**32K RAM as Standard, Expandable to 64K §
**Display:

9 colours available.

5 different resolutions from 16 x 32

to 266 x 192.
**Extended MICROSOFT Colour Basic

as Standard.

Advanced graphics commands.

Advanced Sound

Full Editing—insert, delete, amend.
**Professional Typewriter Keyboard
**FREE 160 page ‘BASIC’ training manual.
**Connections for Joysticks, Printer,

Cartridges and Cassette.

PRICE onwy£199.50inc.vaT,

THINK DRAGON !!

THINK MICRO POWER!!
Carriage FREE on
cashl/cheque

orders over £100
Al prices inchsive of VAT,

Dragon Selaction 1
Dragon Selection 2
Quest

Graphic Animator
Computavoice
Calixto Island
Black Sanctum
Dragon Mountain

CARTRIDGES

Chess
Ghost Attack

L2485

NOW only

Astroblast
Metaoroids

Starship Chameleon
Cave Hunter

MICRO POWER LTD.
Dept. YC3

B8a REGENT STREET.
CHAPEL ALLERTON,
LEEDS LS7 4PE

Tel: (0532) 683186

or696343 |

PROCERAMBATOOMIDOROB®OWAD
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COMPUTER CLUB

Computer Club is here to encourage you to start your own local computer club or, if one already
exists, to join it and become involved. We would like to hear of anything which has made your
club a success, or of any projects or programs you are developing.

Simon Beesley encounters
the micro generation gap
and a naked Nascom at
the West Midlands
Amateur Computer Club.

A NEWCOMER TO computing who wandered
mto one of the West Midlands Amateur
Computer Club meetings would probably be
struck by the number of machines present
which have long since been out of the
spotlight. In this respect the West Midlands
Club is typical of most computer clubs of
scveral vears' standing.

Until recently the Nascom and other kit-
based computers such as the UK101 held
sway in computer clubland. Although the
Nascom was, and is still, available ready-
assembled, most owners preferred o build it
up from a kit. In the process they needed to
develop a greater level of " hardware and
sofiware expertise than is required if you buy,
say, a Vic across the counter. The Nascom is
designed for expansion and dedicated owners
often end up running CP/M and twin disc
drives on their machine.

When the ZX-80 appeared, as the Model T
of home computing it introduced a new type
of enthusiast to computer clubs. Whereas the
kit builder had to be prepared to wield a
soldering iron, a Vic or Spectrum owner is
unlikely to want to dabble inside the machine.

A fully-fledged Nascom, circuit boards and
wiring exposed to view, can be an unnerving
sight 1o the owner of a sealed and packaged
mass-produced micro. Many of the new
members at computer clubs are now more
interested in software than hardware and

particularly in games.

Nostalgia versus the
new microcomputers

Both camps are well represented at the
WMACC. The club has been running for five

years and has over 150 members. These
include 40 Nascom owners as well as a host of
Vic, Spectrum and ZX-81 owners. A further 35
members own DPets. As treasurer Malcolm
Sparrow explained, the club rarely organises
talks or- demonstrations but prefers to let
members follow their own pursuits.

Naturally interests and activities are diverse.
Chris Kitson moved from Nascoms | and 2 to
a Gemini board. He has written programs to
display fast-moving three-dimensional per-
spective views at 512 by 512 resolution by
linking the Gemini up with a graphics-display
processor.

In common with most clubs many of the

members are interested in exchanging and
copving programs, One of the hazards of
visiting computer clubs for a magazine is that
the visitor is confronted with the magazine's
readers. David Hardwick made a vehement
but good-humoured attack on computer
magazines in general for publishing error-
ridden listings. He appeared to be pacified
however by the news that Your Computer is
setting up an even more rigorous checking
procedure.

The club meets twice a month on the second
and fourth Tuesdays at Elmfield School, Love
Lane, Stourbridge. Full membership costs £4 a
year and as an unusual facility, members are
offered cheap insurance rates on eguipment
brought along to meetings.

Local society news

London Computer Fair

THE ASSOCIATION of London Computer
Clubs promises fun for all the family at its 4th
London Computer Fair on April 14-16. After
three years at the North London Polytechnic,
the Fair has now moved to Central Hall
Westminster. The admission fee is £1.50 for
adults and 75p for children. Bargain hunters
should attend the bring-and-buy sale held on
Sarurday only.

Gravesend computing
GRAVESEND Computer Club meets on the
first and third Tuesday of every month at
7.30pm in the School Room of the Extra
Tuition Centre, 39 The Terrace, Gravesend.
Kent. For more details ring Steve Janday on
0474-50677.

BBCs in Wales

WaLES, first BBC Microcomputer club has

been formed in Cardifl. Meetings are held on
alternate Wednesdays in the Applied Science
Lecture Theatre of University College,
MNewport Road, Cardiff. Available facilities
include four 24in. elevated monitors and full
audio-visual equipment. The club has more
than 60 members and also runs a Beginner's
Corner. Further information from Geoff
Barker on Penarth 701023.

The New Mills boom

IN JUST three months the New Mills and
District Personal Computer Club has
outgrown its existing premises at the New
Mills Youth Centre and now meets at New
Mills school on the fourth Monday of the
month. Members’ machines include most
makes of home computer. Games enthusiasts
are well catered for and competitions are held
to develop programming skills. Further details
from John Eary on New Mills 43870, Wi
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Starting out in home computing? First Bytes is for you.
Just write to Your Computer with any hardware or
software problems, no matter how small or simple.

QUESTIONS

What is machine code?

‘Can you tell me the
difference between machine
code, assembly language
and Basic?’

AT THE HEART of every microcomputer is a
microprocessor, which is really a computer
inside the computer. The only language the
microprocessor understands 15 machine code
instructions. Each instruction takes up one
byte — a set of eight bits of ones or zeros.
Since a machine-code program just consists of
a list of numbers, writing a program in
machine code itself is tedious.

Assemblers are designed to make the pro-
grammer's task easier by allowing you to enter
mnemonics rather than the numbers
themselves. A mnemonic both stands for a
machine code instruction and serves to
indicate what it does. For example the code
248 in 6502 machine code tells the processor
to increase one of its storage locations, the Y
register, by one; the mnemonic for this in
assembly language is INY.

Disassemblers convert machine code 1o
mnemonics and can be used if you want 10
examine a machine code program already in
the computer.

Whereas assembly and machine code are low
level languages Basic is a high level language
and needs to be converted to machine code by
a Basic interpreter or compiler. Most micros

BEATIN

use an interpreter which is itself an 8 or 16K
machine code program usually in ROM.
When a Basic program is run the interpreter
translates each Basic statement to the
equivalent machine code instructions.

Converting Basic to machine code line by
line is both inefficient and time consuming
which is why Basic programs run so much
more slowly than programs written directly in
machine code.

Which computer

‘Should | buy a computer
with a large memory, and
which is the best micro
for games?’

IT IS DIFFICULT to give any one feature
priority over another without knowing your
interests. Obviously, if you are interested in
graphics you will rate a high screen resolution
above an extensive version of Basic or a power-
ful sound generator. Like cars, some home
computers undoubtedly offer better per-
formance all round but cost proportionately
more.

As a beginner it is unlikely that you will

THE B

HOW 1O CHEC

FEw PEOPLE can key in a long program
without making any errors. Run the program
after an hour.or two's hard typing and it
invariably crashes. However, you can save
yourself a good deal of frustration if you
interpret the error messages correctly.

Although the message indicates an error at a
particular line usually the fault hies ¢lsewhere
in the program. One of the most common
error reports occurs when a variable has not
been assigned a value. The exact wording of
the message varies from computer to computer
but it will probably read something like
“undefined variable™.

The problem here is that you cannot use a
variable without having given it a value

38 YOUR COMPUTER, MARCH 1283

beforehand. If, for example, a line such as
100 LET A=8B
throws up an error report it means that B has
not been set earlier. Look through the listing
and check that you have correctly typed in
every occurrence of B in the rest of the
program.
Another likely message 15
OUT OF DATA
which will be reported at a line with a Read
statement in it. Again the error is usually to be
found somewhere else in the program. [
indicates that the computer has not found
enough items in a data statement. Either you
have left out an item or you have missed a
comma between them.

FIRST BYTES

SIRING

THOSE DOLLAR sSIGNS which litter Basic
programs represent strings. A string is a line of
characters which the computer will treatr as

need more than 16,000 bytes of memory —
16K RAM — unless you want to store a large
amount of data. Most of the best games
programs fit into 16K. But figures for the
amount of memory a computer offers can be
deceptive. An advertised 16K of RAM rarely
means thar 16K is available for programs.
Every home computer has an operating
system. This is the machine code program
which — as the term suggesis — co-ordinates
and runs operations such as printing to the
screen, or reading in instructions from the
keyboard. Although the operating system is
permanently embedded in ROM it needs van-
ables in RAM to keep track of what is
happening. Consequently it reserves space in

ERRORS

Syntax errors are not difficult to spot.
Sinclair owners are fortunate thar the
computer checks each line for syntax as it is
entered: on other machines it is usually
sufficient to retype the line checking for
missed colons or spaces. Most Basics will
accept a program line without any spaces but
there are a few exceptions and, of course,
spaces greatly improve the legibility of a
listing.

These are just some of the most frequent
problems. Other bugs are more subtle and
harder to detect. But if you understand the
cause of an error message it is usually possible
to track down the error without poring over
the entire listing line by line.




FIRST BYTES

S AND THINGS

single unit, or string, unless it is told
otherwise. If you input
A$="FIRST BYTES"
and then ask it to print A$ it will print
FIRST BYTES

Many useful things can be done with strings,
but string manipulation often results in knotty
problems for the novice, so here is a quick
explanation of string functions and their uses.

LEN(AS) gives the length — number of
characters — in a string. This is useful when
you need to look at each part of a string in turn
by means of a

FORN=1TO LENIAS):NEXT N
loop, or want to add something to the end of
the string.

VAL(AS) converts the character represent-
ing a number into that number, that is, it
converts a string into a numeric variable. This
is particularly useful when INKEY$ has been

| need?

RAM and uses it as its own storage area.
On the BBC the OIS rakes up 3.5K RAM

and even the unexpanded ZX-81 has to

surrender a hundred bytes to the O/S.

The screen memory also consumes RAM.
Most: computers map the display on to a
section of RAM. Generally there is a trade-off
between RAM and resolution: the greater the
graphics resolution and the more colours on
screen, the less memory available.

A 16K RAMpack for the ZX-81 does indeed
offer a full 16K user RAM but the ZX-81 does
not provide high-resolution graphics.

The best computers for games at the
moment are probably the Atari and the BBC
Model B. Features like graphics and sound
make some computers more suitable for games
programs than others. But just as important a
factor is how long the machine has been
around and how much software has been
developed for it.

Neither the Spectrum nor the Vic can match
the BBC or the Arari in their hardware
specifications, yet the games for these
machines are almost as good and far more
varied.

It takes programmers time to discover how
to make the best use of a computer — the
quality of software for the ZX-B1 is still
improving.

The Dragon 32 arrived shortly after the
Spectrum but there is a flood of programs
being produced for the Spectrum and only a
trickle, as yer, for the Dragon. One of the
reasons for this is that it was easy for the
software houses which had been concentrating
on the ZX-81 to move on to the Spectrum,
since it uses the same processor — Z-80 — and
was assured of a large marker.

Most home computers are suitable for play-
ing games on, but buyers of new machines
should expect to wait some months before the
appropriate software appears.

used for input, as INKEYS always produces a
string. Note the VAL of anything other than a
number is 0.
10 A% = INKEY$:IF AS=""THEN 10
20 A=VAL{A%):IF A<1 THEN 10

This rejects anything other than a number
from one to nine. ASC(AS) gives the ASCII
code of the first character in the string, This
can be used to select a group of adjacent
characters, such as the numbers one to five,

20 A=ASCI(AS):IF A<49 OR A>53THEN 10

STRINGS(N,A) forms a string of length N
made up entirely of character A. A may be the
ASCII code for a character or the character
itself in quotes. Both STRINGS$(10,65) and
STRINGS$(10,"A") will form a string made
up of 10 letter As.

String slicing is carried out by three
functions: LEFT$AS,N) gives the first N
characters, RIGHTS(AS,N) gives the last N

| could
do that....

Travel agents’ windows often feature a
moving advertising display. First Byters
can win £15 by sending us a program
maoving up to 10 characters across and
down the screen, starting at the top,
passing left to right, feeding into the line
below, then serolling backwards and up
to the top. We are looking for simplicity
and elegance.

characters, and MIDHAS.M,N) gives the
middle N characters, starting from character
number M. If
AS="THIS IS A LONG STRING"
then LEFT$(A$,4)=“THIS"”, RIGHTS
(A$,4) = “RING”, and MID$ (AS,11,4) =
“LONG". The line
FOR N=1TO LEN(A%):B% = MID$(AS.N,1):
NEXT N

will make B$ = each character of A$ in turn.

When adding strings the second string is
always put after the first string.

A$="LONG":B$="STRING":C$=B%+ A
will make C§="STRINGLONG" and not
“LONGSTRING”. Note that when adding
strings you often need to add spaces as well.

Csé+A8+""+B&
gives “LONG STRING”,

STRS(A) is used to convert a numeric vari-
able into a string which can then be added like
any other string.

A=1:05=5TR%$(A)+C$
gives “1 LONG STRING".

To insert into a string it must first be
divided into left and right portions at the
appropriate point, and the various pieces
added back together in the correct order.

E$ = “VERY':F$ = LEFT$(D$,2) 4
E$+* "+ RIGHTS$(DS,11)

will now give “1 VERY LONG STRING".
This type of string manipulation is important
in text editing, and also often in sound and
graphic functions which are handled as
SIrings.

String searching is carried out by
INSTR(N,A%,B5) which will secarch A% for
B$, starting from character N. If B$ is not
found the result is 0, otherwise the position at
which B$ starts is returned.

One of the most straightforward uses of
INSTR is in checking for valid entries. All
valid keys are included in GS, and ecach
INKEYS value is compared with this.

10 G&="ABCDEFG"
20 HS = INKEY$:IF INSTRI1,G3$,H$) =1 THEN 10

At TS

EVERY CHARACTER on the keyboard is repr-
esented by a code and when the computer
stores a character, it stores the code in a single
byte. Almost all computers adopt the same set
of codes — the ASCII set — pronounced
askey, as in Arthur Askey. A notable exception
is the ZX-81, which uses its own ser of Sinclair
codes.

Since one byte can hold a number from 0 to
255 the set can contain up to 256 codes but
only those for the keyboard characters are
standard. The other codes are usually specific
to each computer and could be used for user-
defined characters or predefined graphic
characters or as control codes.

If you type in and run the program you can
see which codes stand for which characters, on
your computer. The Basic keyword CHRS
generates a character from its numerical code,

10 FOR N=32 TO 2585
20 PRINT M, CHRS{N)
30 NEXT N

You will notice that the For-Next loop starts

at 32. This is because codes 0 to 31 are usually

reserved for control characters. When the
computer encounters one of these instead of
printing a character it carries out an
instruction. Control codes can be used to tell
the computer to do such things as move the
cursor up, clear the screen or change the
colour.

Using CHR$ with control codes can be very
useful for printing a number of characters to
the screen quickly — enabling you 1o speed up
games written in Basic considerably. For
example, if 8 is the code for cursor left and 9
the code for cursor down,

PRINT “EE";CHR#%{9);CHRS(8);E"
would print one “E” on top of the other. But
it is more useful to insert control codes in a
siring first, as in:

A% ="E" + CHR$(9) + CHR$(8) + "E"
followed by PRINT AS.

This is a rather simple example. To discover
what further uses control codes can be put to
look them up in the ASCII table in your
manual and try experimenting with FRINT
and CHRS.
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EARLY ORICS
display. Now the problem has been solved
with an Astec modulator but the Oric’s
picture is still not as good as the Spectrum’s.

Both machines exhibit dot-crawl. The Oric
has two modes of operation. Text, which
allows the user more of the 16K for Basic
programs — 12,288 bytes — and Hires — 5,120
bytes. Actual bytes free for Basic programs are
calculated by reference to the Oric memory
map.

The Spectrum only has 8,846 bytes free but
can mix text with Hires without resorting to
calling ASCII codes. The Oric picture always
retains a black border and this can be a

disadvantage.

Ink and Paper

If you wish to provide the effect of a green
plaving surface, the Spectrum permits a green
or any other colour border. Both systems use
Ink and Paper commands, although the global
effect on Spectrum is only achieved after a CLS
command. The colour resolution of the Oric, in
Hires, is greater than the Spectrum.

The Oric uses a six-by-eight character cell
size which produces noticeably lower character
definition on a television display; the Spectrum
has a eight-by-eight character cell.

The Spectrum Beep command has always

were plagued with a shaky |

been limited in use within a Basic program,
being a single channel. The Oric uses the
AY-3-8912 sound chip which provides three
channels capable of producing a multitude of

Spectrurn on left. Oric on rght.

Test 1. Array loading.
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Spectrum : 31.2s, Oric : 11.3s.

Spm:trum : 4.51s. Oric : 6.1s.

Unfortunately the QOric “‘circles” are 6.14 wide
by 4.87 high.

SPEED

LI0P
4 B i 'l 0 FOEf e
e MEXT FRIMTELA)
& GOSLUEZRPRINT dd NEHI
7 a ¥, 5] FH
B FORAS]T0%S @ O-EiA)
F IFBLAIVECAC] ITHEN GOSUE3R 1 -BrAI=BiAT]
:H f I B !
11 IFCORTHEN GOTO? 33 L
12 . GOSUBZE 14 F
Oric
Time to load array : 15s.
Time to sort array - 300s.

Space occupied by program : 225 bytes
space occupied by varables: 5,036 bytes

Spectrum

Time to load array : 13s.

Time to sort array 285.6s.

Space accupied by program : 339 bytes
Space occupied by vanables : 5,037 bytes

| HIRES:CLRSETIIN, 108, !
2 FORA=8RTOZSTER-2

| HIRES I
T CLRSETZ, 2,

i FORA=2I2T0845T
4 DEAUA, B, | DRALD,
fALD, (B2-R), |

5 MEXTA

EP-4

A=-BR03; | 1DRALZ-A,R; 1D
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ORIC

Even ice-cool Clive Sinclair
Is feeling the nail-biting
tension. Kathleen Peel asks
whether the proven virtues
of the Spectrum and
massive availability of
software will be enough to
stave off the challenge of
the Oric which
appears to offer
more for

£25
less.

different sounds, plus white noise. The oddity
of it all is that the Spectrum is rather quiet and
the Oric’s built-in commands of Zap, Ping,
Shoot and Explode are rather noisy.

Both keyboards have a calculator feel. The
Spectrum keys are reasonably large and the

“feel” can be improved by typing Poke
23609,50. This provides audio indication of a
key being pressed. The Oric keys are much
smaller and spaced slightly closer together,
but at least the Oric has a full-size spacebar.
The keyboard plays a more important part in
using the Oric as almost all words must be
typed in full and therefore, require the user to
be accurate in typing commands.

Oric Basic enables the user to use inregers
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and does mean that the Oric memory require-
ments are smaller and that more can be
packaged into a Basic program. I suggest you
look at the program listings carefully; if you
are new to home computing, the fact that the

Spectrum spaces the text for easy interpre-
tation with an excellent line syntax checker

| may be crucial. If, however, you have already
| mastered the fundamentals of programming,
| then you may prefer the additional potential of

the Oric.
Relatively bug-free

It is worth bearing in mind that Spectrum
Basic was developed on the ZX-80 and is now
relatively bug-free. Even the IBM Personal
Computer had some errors. The Oric may
suffer in so far as it is a substantial step away

from Microtan Basic, Tangerine's old Basic.

The Oric limits the length of a line of Basic
code to 77 characters. At 75 characters, the
first of three warning Pings is emitted, on the
78th character the line is deleted. There is no
line-length limit on the Spectrum.

Oric's editor is worse than the Spectrum's.
Edit X brings line X to the bortom of the
screen. Typing Control A over characters in
the line writes the characters into a duplicate
line which on pressing return replaces the
original line. Cursor keys delete characters,
while typing a character then backspace cursor
inserts characters. Unfortunately the amended
line is not visible while changes are being
made.

Saving and loading

Saving and loading is not without problems.
The Spectrum has a printer which is a low-
quality, low-cost machine and will produce
screen dumps and listings very quickly.

The Oric uses a Centronics interface which
operates with Strobe and Acknowledge only.
This should allow you to use a wide range of
printers but it has not provided satisfactory
results with the printer | used.

The Sinclair manuals have been gradually
refined and are now very good. The latest Oric
manual is a vast improvement on the
provisional offerings sent out in December
and January but is still not as comprehensive
as the Spectrum manual.

Last summer some micro enthusiasts had to
wait 20 weeks before the Spectrums they had
ordered were delivered. It is early days yet but
if demand is high as Oric has stated, [ wonder
what delivery time scales will be achieved.

CONCLUSIONS

B When comparing machines, it is
always assumed that any innovative or
exceptional function of one machine
shows up as an inadeguacy in the
other. This is not the case, both of
these machines are or will be excellerit
value for money. If you have £125 to
spend, then the Spectrum is perhaps

has outgrown his ZX-81 or ZX-80 and
wants a machine now. The Oric is
likely to be of more use to somebody

ideal for the beginner or someone who °

who already knows a little about
computing and who will be able to
break the syntax barrier.

B There appear to be many problems still
remaining with the Oric's ROM, and
perhaps the interface control. It is oo
early to talk about an extended version
of Oric Basic when this particular ROM
has not yet been fully debugged. Itisa
great pity as the potential of the Oric is
far greater than that of the Spectrum,
and this will obviously appeal to the
more technically adventurous micro
enthusiast.

B Missing commands include ACS —
Arcosine — and ASN — Arcsine. Tlte,',!
can be evaluated using Cos Sin and
Arctan. Other useful commands not
implemented include Copy, qnfq.' d
Merge, Flash and Double: these can be
simulated using control characters.
There are no disc file-handling
commands which may mean a naw
ROM required & la BBC.

M It is important the Oric replaces the
EFPROMs in the early machines
delivered as soon as possible and free
of charge. [ B
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TANDY'S NEW four-pen Colour Graphic
Printer could have the same dramaric effect on
printing as the change from black and white to
colour screen displays has had on computing.
It is a direct descendent of the CE-150 2.25in.
colour printer produced by Sharp for the
PC-1500.

The printer, complete with R5-232 and
Centronics interfaces, costs £149 including
VAT but not including any connecting cables.
It comes with a power supply, operation
manual, three black pens, one each of blue,
green and red, and a roll of plain paper 4.5in.
wide and 180f1. long. The machine is a healthy
8.5in. square by 3in. high and weighs 1.75lb.
It is coloured silver-grey, with a black top
cover which is raised to gain access to the pens
and their holders.

The printer can print either 80 or 40
characters per line. The ASCII character set
from code 32 to code 127 is implemented,
although unfortunately there is no pound sign.
A switch marked special characters provides
for Japanese script.

The characters are not produced by a do
mairix or burnt into aluminised paper. In
either case, present technology would not
permit 80 characters within a space of a little
over 3.75in. The characters are formed in the
machine’s internal ROM and written on to the
paper using ink pens. The effect is similar to
high-quality type-written text. Except for the
lack of proportional spacing of characters, and
paper width, the p-erfbrm:nce is as good as
many professional printers.
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The printer has two modes of operation, text
and graphics. The Graphics mode permits
character size to be varied from 80 characters
per line to one character per line, in 63 steps
retained on return to text mode. Characters
can also be rotated in 90° steps. Also available
is the facility to draw 15 different types of
dashed line. Colour can be changed and a
return to text initiated with very simple
commands.

Axes are specified in terms of X or Y with a
defined step and interval. The step is a
multiple of 0.008in. between 1 and 999,
positive and negative, and the interval, the
number of repetitions of the step, is between 1
and 255.

The effective X-axis resolution of 480 steps
and equivalent wvertical resolution draws
convincing circles, without annoying steps on
the edge.

The printing speed is a slow 12 characters
per second. At present screen dumps of
graphics are not possible.

The machine is opened by undoing five
screws in the base and releasing four locking
tabs to release rhe top moulding. The base
holds the print and feed mechanism at the
front. The paper drive is friction-fed by a full-
length rubber compound roller and side
pressure rollers which also prick the edge of
the paper at 0.156in. steps. This gives the
effect of tractor drive and has the advantage of
providing the Y axis with a quoted accuracy of
one percent coupled, with a repetition
accuracy of 0.008in.

o gl

i e

PEN CHANGE SW D

The PCB is screened from interference and
the major integrated circuit components are
encased in a screened box shaped around the
parallel input/output socket — very pro-
fessional. There is a large heat sink down the
right-hand side art the rear,

The top moulding of the unit houses the
power switch, serial input/output socket, and &
power socket at the rear. A small PCB -
houses the power indicator lamp, the
paper-feed and colour-select push
buttons. Finally, housed under 4
the mechanism cover is the
manual pen-change switch.
The top cover lifts 1o
exposeinstruction
labels, one
concerning
pen




replacement and the other noting how to look
after your printer.
The 50-page manual is well laid out and

lf ?DUT Ilstlngs are |lStIESE clear, but there are some omussions. The

2 appendices provide some Basic programs
and your printouts are which produce pie charts, sine and cosine

plain, the CGP-115 s,

It is surprising that there 15 no indication of
could be what YOU  the connections on the four-way DIN socket
are |ggking for. masquerading as an RS-232 interface. Only

Kathleen Peel pins 2, 3 and 4 are wired. Table 1 gives the

connections. The serial interface operates at
ChECkS It 600 baud with no par:ly and two stop bits.

The parallel imerface is via a Centronics-
ivpe plug bui the only connections used are
busy — Pin 11, strobe — Pin 1 acknowledge —
Pin 10 and the data lines.

Loading the paper was initially a bit of a
problem. A protrusion in the centre prevented
the paper from being entered into its loading
slot completely, and so take up, by pressing
the paper-feed burton, could not take place.
The answer was 1o cu a strip of paper 6in.
long by lin. wide and load this into the slot
close to one edge, such that it could be fed
through by hand. The strip was then slid
across into a central position and the full paper
width loaded over the top of the strip. As soon
as take up was established the strip was
removed. I only used this procedure twice as,
whatever the obstruction was, 1t disappeared.
Loading the pens was straightforward if a little
fiddly. Neither operation is likely 1o be
required very often.

{cantinued on page 45}

(OUR

10 LFRINT RES, - 2007 /MEN (WKE ROON
&8 LFRINT*1" 1in
0 LPRIMT X2, 10, 181251 UERT AN]E A .
BB LPRINT HX] . 73, 10" /REN HORIT AXIS l Pin Function
78 LPRINTS2” (RER CHAWR EITE
73 LPRINTSCI” i2ER 1M RED ] 1 Not connected

T : ST vARr YT BB LPRINTIGI %R WITE LEFT SIE 2 Busy

'-_-IE)__ |-_.- I rlzlr\ﬂ-l_] | :I___L]!_I 11 : 1 hkmfﬂr"'-.ﬂ,:lll.ﬁﬂ Pn‘-.ﬂﬂ 3 Eﬂrth
52 LPRINT-FSALE" (REN MRITE VER] 4 Data

I 94 LPRINTMI®, -40” REN FOS PEN
Centronics Intertface 0 LPRINTOB" :BEN MRITE RIGWT WY

e 97 LPRINT-CIT iREN [H OREEN
\ 1 T fi// 58 LPRINT"P 19877 :REN TITLE Table 1. Four-pin socket terminations.

[ ] B LPRINT*CE
1&" 2 178 LPRINT M, 8"
198 LPRINT"O29, 3"
TR M0 LPRINT*D3G, 30"
218 LPRINTTD10®, |09~ Printout
58 LPRINT CO"
758 LPRINT-58° Length/E S5q. ft./E
288 LPRINTTE,Ca
201 FORX=]TDB WL PRINTL :SENTH
202 LLIST Sinclair 27.2 9.1
284 END

Amber 129.4 24.3
CGP-115 112.8 423

Ll
e |
(% Table 3. Paper usage running costs.
SPEEDBLOC CABLE RS 467-289 |
MOUNTING SOCKET 28-wAT 1983 1@ REM LINE SAMPLE PROGRAMN
Above: samp-ﬁ'.' Drrm CGP-115 printout. Above: typical 8)-character printout. 20 PRINT,CHR$(18)
38PRINT, "L3"
2UH$XR? ()X%+,-.-,0123456789: ; (=) PRABCNEFG 40PRINT, "J488,8"
HI JKLMNOPQRSTUVUWXYZ([N]1~_tabcde fohi jk Imno SBPRINT, "A"
paqrstiuvvuxyz{ }~RH 68 END
Auto-test character set, Sample BBC/CGP-115 printout.
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uter
Challenge

16 colours
professional keyboard
full graphics
realsound

Superb styling
Chmce of 16K RAM or massive 48K RAM
B Ergonomic keyboard with 57 moving keys
) 28 rows x 40 characters high resolution
Teletext/viewdata compatable graphlcs*___ 3
6 octaves of real sound plus Hi-Fi output
| tronics printer interface and cassette port
Comprehensive user manual

JONAL MODEM OFFERS COMPUTER PHONE LINK FOR:
EI..ECTROHIC MAIL ® TELESOFTWARE @ PRESTEL

NG SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER y ;

"FOR HOME: The ORIC-1 is the professional alternative for home computing.
orb Iy styled, the 57 key layout is based upon computers costing many times more 4
the ORIC, and will help the whole family to learn and understand computing, F
firom day one. The ORIC incorporates an improved version of Basic

$ase of programming and use. For the enthusiasts the computer has laser
explosions, etc. pre-programmed for games use, with Hi-Fi
it for incredible effect. The communications Modem will
are, message sending, and Prestel use.

R BUSINESS: The ORIC-1 is the answer to many
ayr problems, Software is becoming available for
oll ar:counts stock-control, and many more systems
}four day to day business organising and control.
' dition, the ORIC COMMUNICATIONS MODEM will
jou to access up to 200,000 pages of Prestel
ation, to send and receive ‘electronic mail,

0 ok hotels, and thht_-; (and pay for them) and to
; the latest stack~ ket and share indexes.
1 short the OF Es a must for all businesses

!

-.FJ =1 = B

. WTO ORDER YOUR ORIC-1: By phone:
Justringour telesales number Ascot (0990) 27641.
By p@st: You can pay by cheque, postal order _Zd
ACCESS BARCLAYCARD — AMEX — DINERS. 4
(Please alloW 28 days for delivery). y

Monf:}f back ot satisfied.
& Copyright ORIC 1=1de{&; TS INTERNATIONAL 1982




(eontinued from page 45)

When the printer is switched on, the pen
carrier traverses to the left-hand edge and
rotates the pens to ensure that holder number
one is in the top working position. The printer
then draws four boxes produced sequentially
by the pens in holders 1, 2, 3 and 4. This is to
ensure that the user is aware of any dried-up
pens.

Pressing the paper-feed button at switch on
sets in motion a self-test procedure that also
prints the character set in the four loaded pen
colours.

FARALLEL uD

CONCLUSIONS Table 2. Comparison of machines. - T
Characters Paper = — Accessories
will transform data I 1 = — 1 |Printer| Basic ! T R
.Tmﬁt:t?;p;inn;a;"nw the computer Colours| line sac | Type | Width| Length| Size | Cost | Paper| Rib- | life
: o £
to interpret results fully, for ease of =t - L] L\ | o
reading, varying colour, indentation, ars e 5.5 s |
int si necessa inclair ata 3 .
i p"nt e &4 Printer 1 32 50 ised 4 65 2.9 59,95 far
M The graphics capability provides for .. 5
considerably better resolution that 1.9
available to the majority of fnim-ps._Tha 53
lack of a screen-dump facility is likely Amber * 340 | 200 | 3=
to be temporary as users will soon 2400 1 24 17 | Plain | 225 | 88 6.3 |89.70| for |Ribbon| 88f.
develop software to produce screen x 5 rolls
dumps in colour. 31
8.4
M This high-quality printer can only be 80 to : 309 | 1.69 |25k
faulted on paper width, and slow Tandy 4 lin. 12 |Plain | 45 | 150 | 86 | 149 | ftor for | each
speed which may make it unsuitable CGP-115 63 ¢ 3 3 pen
for word processing. " sleps 3 pens

NEW
SPECTRUM

SOFTWARE

TRANSYLVANIAN TOWER

In this spine chilling adventure vou explore Count Dracula’s dark
tower from the dismal dungeons to the terrifving top! Discover his 500
room maxze with its incredibly spectacular moving three dimensional
graphics. Watch oul for the swooping vampire bats as you try 1o rid
the world of this Transylvanian terror! Combines an adventure with a
maze with a [ast moving graphic action game! A new maze evervtime!
With a full ‘save’ routine for use during the davlight hours! 48K
SPECTRUM only £6.50

EVEREST ASCENT

Stake vour claim to the top of the world in this demanding vertical
adventure in which you aim to reach the summit of the world's
highest peak. A complex game ol strategy and survival

For 16 or 48K Spectrum (For the 16K Spectrum we have divided
Everest Ascent inlo exciling parts lo give you an adventure as
complex as the 48K version)

16 & 48K SPECTRLUM £6.50

Richard Shepherd
- Software

FREEPOST (No stamp required),
Maidenhead, Berks SL6 5BY.
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Promotion's the name of the game in

‘SHIP OF THE LINE' - An adventurous management game.
Fearlessly battle vour way up the ranks... encounter enemy fleets...
survive mutiny, fever and famine... endure fog, fire and thirst... then...
when you think you've done well... rush home to Port for promotion!
16K SPECTRUM £4.95 48K SPECTRUM £6.50

MULTI FUNCTION CASH CONTROLLER

Takes care of your Home Budgeting, Bank Account, Standing Orders,
Loan and Mur!ga;.?: Repayments. Complete security ensured by
secrel password. A budgeting bargain for only £10. 48K SPECTRUM

SUPER SPY

A complex adventure for the 48K Spectrum incorporating a full 3-D
maze. The many sections of this game ensure that you are entertained
for hours if not days. Full ‘save’ facility.

Only £6.50 48K SPECTRUM

4Ak Fvervsd Ascenl

16K Everest Ascimi

K Transyhvanian Tower
16K Ship of the Line'
48K Ship of te Line
HHK Super Spy

|

I

|

I

|

|

|

{ By First Class Post
I 48K Mudtifunction Cash Controllor
I

|

|

|

I

|

|

|

I

I

I

On Quality TDK

£ Cassettes

| enclose my cheque/Postal Order for

payable to Fichard Shepherd

MName

Addross
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I LT LS T veCRO (A &E) 8
LPACE ADVENTURE (Mode |} Kb Code - (I2H) =3
Our Bt wiiong game for (5e Alom now resrities snd enhasced fos the B EL
Imtregueng mawiure of Sosce lrvaden, Waie srd Adwventure Al o qame iw
MIDDLE KINGDOA [Mode T) Baver & Machone Code
Owigimal vaal 1srig podviripudd wilh ovdd 300 soaww (0 Tend dndd maplase. Foght [or svoed )
g Ay B rgmt -'Lllq % and ritiabew tha 10 liessere ol Hyleer Chaoose brom &
different chursctens and Loena ol i
SPACE INVADERS (Mode 3} Mjchine Code
¥ aid sction . buillealure woeid ol S plisati ETS SRk e R R i
o aphay phay yourd (1]
REVERS! aned GOMOFE [Wode 5] Machine Coae
Relfonig thme undts one tecond Tof e Rt 3 devel. Wany Peatunes o iud-ng gnaph
board, problem sobvng, &ic. Both damis soe ey 3 Infi§ bhd « BalEAGang in
GAMES TAPE | (Mode 5] Mach .
Morving Wall Brephout, Snake ez 1] ey i Iem er,  Cobps ey
THree Quatity Ga™mas 108 INE 4 O Ly (5]
MIC RO MAN [Mads 2] Mathne Code - (12K)
Faal moving, excellen] colour graghcs wilh sound
* NEW * Word processor package only C1595
wWistten i maihang code Tor wpeed and waaloily Ly 10 uis wil®™ "0l oA-aireen #dteng
wnd wintifcation (more ysefd pngd powerdul thas & el edilor), onaeel, deiebe moee
oy, varable Lk wihng, maign phel ey more feilured Compieis with muouri o
marnasl S A& E. los further detaly
All programd Jupphied on guality CT-15 caswetbe Al P are whflurbord, MD @ TLES
Buy ey two casettes s deduct L) from total 54 T Catalogee
SoPtware M0 pvplilie  Space Adveniure, Sia imsaibpry,  Air Stedor Oinly D6 esch
SAE for detuh of owr full tenge

PRO SOFTWARE

CEEODNMEENMEEWERL
OO0 ERIEEmOICCIC
E]E']EIEEIEUII.@.[?E

THE VERY BEST IN MACHINE CODE
FOR THE ZXSPECTRUM & ZX81

n:'1ur|r|]'l“ ek ly "‘n "hl 1k you will agree. £5.95

bPEf TRUM 48K MAST[EF:FILE

¢ with exampie file g page manual, l'_'l_;")"'l

SPECTRUM 16K SPDE

other Z2X professionals, and we used it to develop the above. £5.95

Disassembler and Editor, as used by

ZX%8116-48K THE FAST ONE

ASTERFILE and & s all over the wld now. Specific
VASTERFILE. £12.00

» GULPMAN.

aty by refirn

CAMPBELL SYSTEMS
{Dept. YC)

15 ROUS ROAD
BUCKHURST HILL
ESSEX IG96BL
ENGLAND 01-504-0589

PRICE BREAK-THROUGH ON
EXTRA MEMORY FOR ZX81 !

The NEW EconoTech 166 BAM PACHK

adds 16-times more memory to your ZX81 at a budget pricel

Fully assembled, tested and
guaranteed - neat and compact.
fits snugly to eliminate wobble.
Compatable with ZX Printer.

| H

ONLY £19.95§

plus £1.50 post & packing
to anywhere In the world

H'
Full refund if not fully satistied - simply return within

14 days of purchase. Allow up to 28 days for delivery.
Fill in the coupon below and send with cheque or P.Q.

To:

EconoTech, 30 Brockenhurst Way, London SW18 4UD
Please send me .... 16K RAM Packs @ £19.85 each,
plus £1.50 post and packing.

Name .......... iy TR e o s

MI'-I e e L R L L L LR LR Ll Ll Ll b

T R R T T Ty ey r e r e rnr e SR R A R A R R R R R R R R b

T T T T T S L LR aEm

& makes your computing easier, faster,
more reliable, less exhausting and simply
more enjoyable.

® angles your computer neatly to the
correct E[gﬂl‘lﬂ-ﬂﬂ(‘ p-l}&lllﬂl'l- for Ih!j‘ most
efficient keyboard aopeération

ZX81

SPECTRUM

VIC20

TRS80

& siyled for '83, adds that professional look NEW BF{P"I‘N
10 your set up JUPITER ACE

® precision injection moulded in quality Etﬂ
ABS, non scratch - non shp base

& provides extra ventilation for hot ZX81's
and Spectrums

@ instantly apphed

Sl —— T ——— 1 ——— i 3 — & e | ey —

HI-STAK set(s) (at £3.95 per

Order form. Please send me
sat). | enclose cheque/P.0O. fog

Name

Addross

Post code

To: Warp Factor Eight, Dept. YC.
6 Pelham Road, Braughing, Ware, Herts. SG11 20U
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SOFI'WARE FOR the BRC Micro is still pouring
down like invading aliens in a video game,
Most of it is improving rapidly in
presentation, if not originality. Nearly all the
games reviewed here have good graphics and
sound, and nearly all are the close relatives of a
standard arcade game. Like racehorses, arcade

games produce many offspring; “by Defender |

out of Invaders”.
these pames are thoroughbreds.

Superior Software has produced several
games, all based on old favourites. The most
interesting on offer is Centipede, apparently
the only available version of this popular
game. You have to try and destroy a fast-
moving and very unfriendly centipede which
snakes down from the top of the screen. There
are other hostile creepy-crawlies, including a
spider which menacingly bounces up and
down above or on you. Visually this game
compares well with the arcade version, being
colourful and clear. Unfortunately, it is not
possible to fire as rapidly and this can lead 1o
many an untimely death.

Invaders and Galaxians are also produced by
superior Software. These two games, as their
names suggest, are standard issue.  Both,
though, are well-produced, with colourful
graphics, responsive controls and the usual
bunch of extra-terrestrials.

Unfortunately not all of |

If you are all at sea when it comes to choosing
programs for your BBC Micro don’t gamble —
consult Peter Connor’s software guide.

Space Fighter, from the same company, is |

adverused as a mixture of Defender and
Scramble. However, it 1s not as exciting or as

complex as either of these games. There is a

curious effect to the display; vou seem to be
underwarter spearing fish rather than blasting
baryons and mutants in the lonely sky.

Alien Dropout, again, from Superior
Software, has nothing 1w do with spaced-out
hippies. Instead, in another variation of the
Invaders and Galaxians theme, vou are
attacked by killer moths. Do not be fooled by
their placid purple appearance — these moths
are oul to get more than the clothes in your
wardrobe.

Alien Dropout is not as fast or as furious as
Invaders or Galaxians, but it does
have a certain homely charm.

]
4
[
5
L]
3
2
i
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The last program under review
from Superior Software is Fruit
Machine. This gives you a fruit
machine on your screen. You can
nudge or hold, collect or gamble.
It is just like the real thing —
except, of course, that there is
ne money. The program gener-
ously gives you a credit of 20 to
begin, and when it has cleaned you
out you can start all over again. It
is difficult ro image who this
program will appeal to; are there
fruit machine addicts who play for
the sheer fun of it? If so. then this
is their program. The graphics are

N Re e Ne

&

very good and with a little imagination you

| might be able to convince yourself you are in

L.as Vegas. Perhaps it will help 1o wean
compulsive gamblers,

From Program Power come Alien Destroyer
and Laser. Both have good, colourful graphics
and a range of skill levels. The first is an
Invader-sivle game with a variety of bombs
and attackers. An engaging detail is the hile
yellow man who leads yvou back to the starting
position when you have been destroyed.
Another bonus for connoisseurs 1s the Battle
Report you receive after each game;
percentage of hits, number of torpedoes fired,
and so on. Laser is a version of Missile

Command, and guite a good one. All the
familiar features are there and the player has a

LN




SURVEY

VVARE

wide range of options — perhaps too many
unless vou are as familiar with the kevboard a3
a touch-typist.

The new wversion of Chess by Program
Power is a great improvement, mainly because
it is now in colour. The board 15 very Clear —
in bright red and green — and the pieces are
well-defined. It plays a vigorous attacking

game at level 2 and makes its moves very |

quickly. It 1s prone 1o commit a computer’s
version of human error — that is, losing s
queen — but obviously plays a more thought-
ful game at the higher levels.

In contrast to games of death and
destruction, BBC Software have produced a
tape called Games of Strategy. IT there’s

i

anything left of your brain after a few hours of |

Cralaxians vou might hke to try Cralaxy,
Gomoku, Masterbrain or Reversi.

In Masterbrain you have to discover a four-
figure digit the computer 1s “thinking™ ol, and
it has o discover vours, Reversi and Gomoku
are both well-known territorial possession
board games. Galaxy 15 another territorial
game, pitting you — on board the starship
Endeavour — dgainst the invading Kryons. By
plotting co-ordinates on the screen you can
destroy the invaders by firing phasers and
photon torpedoes. None of these games is
particularly interesting graphically, but that's
not the point. If you like board games or
logical games, you might enjoy them.

Acornsoft’s version of Galaxians is called
Arcadians and is written by someone calling
himsell’ Orlando. Perhaps he really is called
Orlando. Pseudonymously or not, Orlando
has written a very good program; defimitely
the best available Galaxians-style game for the
BBC. A jolly little tune announces the begin-
ning, after which vou are rapidly destroyed.
But you soon get the hang of it, and the game
improves as you proceed through the pages.

Although not written by Orlando, Acorn-
soft’s Super Invaders 1s also the best of its kind
for the BBC. It has three levels of difficulty.
The first two, A Mild Encounter and An

|

Uncomfortable Situation, are in the
tradirional mould with the invaders
and their missiles encroaching more
quickly on your position. In the
third level, rather exapgeratedly
called A Ternfying Experience, the
invaders’ bombs float down and
home in on you. They do not often
miss. This is an exciting and well-
executed version of a game which
had almost lost its interest.

Better than both these games,
though, is Rocket Raid,
Acornsoft’s answer to Scramble.
You must pilot your ship over jagged land-
scape, bombing the fuel dumps and blasting
the rockets. The controls are similar 1o the
ones used in Delender but are more
conventently positioned on the keyvhoard. This
first stage 15 decepuively simple.

No sooner have you successfully negotiated
these paltry obstacles than you are confronted
by one of the most awesome sights in home
computer games; the cavern. Grown men have
screamed in anguish as, time after time, their
ships has been destroyed by the viciously
oscillating green yo-vos called phizzers.
Eventually of course, you get through, only to
be confronted by the meteorites — approach-
ing at different altitudes, they cannot be
destroyed but must be avoided. With vour

™1

prege o

SOuUND 1 1

21® :13

7R .58

‘¥2e Ffﬁ;_-'- :i!!
me

| merves shot to picces by the ordeal of the

Cavern you do not last long here. So vou go
back, 1o the beginning, to the Cavern and the
phizzers and . . . When you have flown
dbout a hundred missions yvou mght get
through to the skyscrapers, or the maze, or
cven the fabled deserted cuy. Then vou can
start all over agmn.

All three games have excellent graphics and
sound quality and are probably worth the extra
money as they are definitely the best on the
market.

Level 9 have produced rwo adventure
games; Adventure Quest and Dungeon
Adventure. These two programs seem to be an
attempt to exploit the vogue for fantasy and
role-playing games such as Dungeons and
Dragons. Add a3 touch of Tolkien and just 3
hint of Conan The Barbarian and you have the
scenario; quaintly-velept wizards and knights
encounter evil and violence — but no sex — n
stcamung primeval forests and war-ravaged
wastelands.

Beneath the odd vocabulary and exotic
props they are, of course, ordinary adventure
games: As such, they are as good as any other.
You are an apprentice wizard who, in order to
save Middle Earth has to seek out and destroy
| the evil Lord Agaliarept in his dark rower.
| When T was an appremtice wizard 1 was
guickly eaten by ravenous wolves but the
program kindly resurrected me and 1 received
the blessing of Typo, God of Adventures. It

fcontinued on page 53)

YOUR COMPUTER, MARCH 1983 =R




IS your 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 today, this comprehensive library of
software will allow you to maximise the entire range of vour Spectrum's impressive
capabilities. If you demand the best from your Spectrum, cut out and mail the coupon

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

holding you back.
mme 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, each ROM routine is completely
disassembled and its function clearly explained. Great care is also taken o ensura
the reader understands how all the routines within the ROM interact with each other.
The book also explains every aspect of the Spectrum's sofiware operation in detail
and makes all functions and entry points available for usain your own programs and
routines. £9.95

Spectrum Hardware Manual
An essential aid for every Spectrum user, giving an easy to
follow explanation of how this sophisticated micro computer
really works, written by Adrian Dickens.
Backed up with a complete rundown on each component’'s
function and full circuit diagrams, the book reveals many
features of the Spectrum system not mentioned in the Sinclair
Manual.
The book also includes practical hardware projects and tips
enabling you to take full advantage of the system's hardware
potential. £5.95

y k. -
e Py P
A 3.._...-»‘. Ecked by Williarm Tars

e .

Understanding Your Spectrum Over the Spectrum %ﬁurﬂmm Machine Language For
A completo overview of Spectrum 30 exciting programs and garmes e Absolule Beginner

software sysiems explaining both BASIC 1otest you and your Spectrum Everything the firs! time user noeds
and machine languags programming plus many programming hints 1o know about 5 pectrum Maching
£7.85 and lipsloo £6.95 language. £6.95

L Orders to: 131 Trafalgar Road, correspondence to: Glebe Cottage, Tradeenquiries W
" MELBOURNE HOUSE PUBLISHERS  Qrdersto.131maaigar& CErorRoas Cneaangton 0" Warcome** 3
m . Pleasesendme your freecatalogue. i bl s, =
Please send me: ZX 81 VIC 20
B Books Machine Language Made Simple VIC Innovative Computing £695 4BKSPECTRUM | ]
B T o L R T
Understanding Your Spectrum £7.95 T Only rograms 4, -
B [ spectrumMachineLanguage Understanding Your Cassettes STANDARD VIC 20 -~
B ror The Absolute Beginner £6.95 IXB1ROM fg9s 16K SPECTRUM . ViCInnovative Cassette1 £5.95 | |
B | Over The Spectrum £6.95 Complete Sinclair Basic Over The SpectrumNo.1  £595 - e innovative Cassette2 ¢595 M
@ ) TheCompiete Spectrum ROM Course £17.50 | OQverTheSpectrumMNo.2  £595 | yicinnovativeCassette3 £595
. S e icCwmagens Gw gommimmmil SN 0w edRac . GBS
-5 |:]| ::eé ;:‘ mHardwareManual £5.95 _ Disassembly Part A4 B £9.95 Machine Language Book  £5.95 The wizard & The Princess £5.95 =
B [ enter The Dragon i858 !r?':m Outsof the Timex o All prices Include VAT where applicable g
B i melbourne House cassette software Is unconditionally guaranteed against malfunction. £ S
: Access orders can be telephoned through on our 24-hour ansafone (01) 8587397 m Please add 80p for postandpack £ -80 :
m !enclosemy cheque/money order for £ TOTAL £ -
B Please debit my Accesscard No. e = i _Expirydate ____ | 1]
[ | | |
ST e o R S e = ST Name o
i =
R e e e it Eres TE0 S e . —_—
o PN S T BT S HA Postcode ey R,
EEEE NSNS EE NS EEEEE NSNS NN EEEE NN NN R RN EE e
= ——
LW |
LVL 4




feontinued from page 51)
did not do me much good, and for all I know
the Middle Earth is still waiting to be saved by
a brave and ingenious adventure game fan.
Dungeon Adventure is related two the
previous game; now you must find the dead
demon lord’s treasure in his black tower. Both
these programs have a Save facility and come
with an explanatory booklet. Enclosed is a
stamped addressed envelope which entitles
you to one clue from Level 9.
" It was encouraging to see that software

houses are now producing more programs of a |

practical or educational intent. Program
Power offer Constellation, which enables the
user to view the stars from any point on the

Earth’s surface, on any date and at any time. |

You enter latitude and longitude, date and
time and telescope elevation; and, behold, on
the screen is displayed a map of the heavens!

You can zoom in or out, thus allowing vou
to have a close-up of one particular constel-
lation or a broad view ol the whole area. This
program will probably appeal mainly to
budding astronomers as an easy method of
finding their way about the stars before going
on to the real thing.

If you are more interested in money than the
mysteries of the cosmos, then Compute-a-
draw from Davansoft will be more to your
raste. Its manufacturers claim that by using it
carefully you can predict draws with about
20-30 percent more success than picking them
with a pin. They do not promise you a
fortune; only the opportunity of winning
several smaller dividends each season.

This program comes in two parts; the pre-
diction program, £4.95, and the database,
£13.50. The latter is, obviously, essential and
the work that has gone into it jusufies the
price. It contains the results from abour 6,650
matches over the last three seasons, up to
January 15 of this year. If you do buy this
program, then you will have to be prepared for
a fair amount of work; adding information to
the database, running the program before
making selections, reading the copious
explanatory notes.

Perhaps the most difficult commands to
master in the BBC Micro's repertoire are the
Sound and Envelope commands with their 18
parameters. Davansoft's Sound Editor is
designed to make them easier to use. It draws
the graphs of the pitch and amplitude
envelopes over the same axes; the parameters

are printed below and can be easily entered by
moving the cursor. When you alter one of
them the program enables you to discover the
effect by redrawing the envelope shape and
producing the new sound.

BBC Software has produced two programs
exploiting the graphic capabilities of the BBC
computer; Painting and Drawing, both by
Brian Smith of the Roval College of Art.
Although the controls for these two programs
are rather complex, they both come with clear
cxplanatory booklets. In Painting you have a
good variety of colours 1o choose from. There
is also a choice between brush and airbrush —
which “paints” in a cluster of dots. Other

options are to vary the width of brush, use
hatching or vary background colours. Draw-
ing allows you to create circles, polygons and
other shapes with different sizes and effects. In
both of these programs brush or line
movement is controlled by the cursor keys: it
is thus rather difficult 1o draw, for instance, a
curve. If you want to explore the BBC's
graphics these programs could be uscful. If
you want to learn how to draw then you
should buy pencil and paper.

Anyvone who is interested in making the
most of the BBC Micro’s graphics might be
better advised 10 take a look at Acornsoft’s
Creative Graphics. Best described as a
compendium of graphics techniques and ideas,
the rape contains 36 Basic programs which
produce a variety of pictures and patterns.
These include rotating 3D shapes, animated
pictures and elaborate and constantly-
changing designs.

One of the most impressive things about this
collection is how short the programs are. Few
of them would take long to key in; vet they
achieve the sort of effects that are only
available with machine code, if at all, on most

Company Software Price Company Software Price
BBC Software, Games of Strategy £10 Acornsoft, Rocket Raid £9.95
BBC Publications, Painting E10  4a Market Hill, Arcadians £9.95
PO Box 234, Drawing £10 Cambridge CB2 3NJ. Super Invaders £9.95
London SE1 3TH. Tree of Knowledge £9.95
meaI 9 Computing, Adventure Quest  £9.90 Creative Graphics £9.95

Hughenden . -
Road, Dungeon Adventure £9.90 Superior Software,  Centipede £6.50
High Wypombe 89 Leeds Road, Galaxians £6.50

; H Bramhopea, Invaders £6.50
Buckinghamshire ;

Leeds. . Alien Dropout £6.50

Program Power, Chess £6.95 Space Fighter £6.50
Dept YC2, Alien Destroyer £6.95 Fruit Machi £6.50
8/8a Regent Street, Laser £6.95 B Pe :
Chapel Allerton, Consteliation £5.95 Concepts. Wordwise F45
Leeds LS7 4PE. &;",ﬂ{ o
Davansoft, Compute-a-draw £4.95 16 Wayside,
1 Delapoer Drive, Sound Editor £5.95 Chipperfield,
Haverfordwest, Hertfordshire
Dyfed SAB1 THX, WD4 a4,

other home micros. This reflects both on the
scope of the BBC Basic and the ingenuity of
the author, John Cownie.

To extract maximum benefit from these
programs the aspiring computer artist should
buy the Creative Graphics book, which is
available separately for £7.50.

Acornsoft’s Tree of Knowledge is an
educational game in two parts. The first,
Fruit, is intended for children of primary
school age. Either they ask the computer, or
the computer asks them, questions whose aim
is to discover the fruit thought of. The
computer might ask “is it a citrus fruit?”’ and
if the children do not know what this is they
will find out, thus placing citrus fruits on the
Tree of Knowledge. This idea of classification
and connection is continued in the second
program, Class, which is meant to increase a
knowledge and understanding of the classifi-
cation of living creatures. You think of an
organism and the computer asks “is it green
and multicellular?”" From your answer to this
and succeeding questions the computer
consigns your organism to a kingdom, a sub-
kingdom, and so on until it has identified it
When it has found vour creature it gives a
smug “‘Ho-ho". This program is specifically
aimed at A-level biology students — a point
driven home to me when I was asked if my
organism was diploblastic, coelomate and had
anotocord. For them it will be very useful as a
means of learning why creatures are classified
in their particular groups. Both Fruit and
Class, although having no sound and few
graphics, are enjoyable and worthwhile
educational games.

Wordwise, a word processor on a ROM chip
from Computer Concepts, is considerably
more sophisticated than most of the word
processors available on tape.

The advantage of having software in ROM
is that it can occupy the memory space that
would otherwise be filled by the Basic
interpreter and so does not take up any user
RAM. This means that there is room for
24,560 characters to be stored — about 4,500
words. Wordwise, incidentally, keeps a count
of the number of words typed in, which it
displays in a status line ar the top of the screen.

Another bonus is that a program in ROM is
instantly accessible. To switch from Basic to
Wordwise you simply type in *Wordwise, and
* Basic to switch back.

On some word processors the screen can be
horizontally scrolled over a much wider page
of text. With Wordwise text must be entered
and edited in Teletext mode. It can then be
viewed in a formatted state at 80 characters 1o
the line.

There is an extensive range of editing
facilities most of which are casy to use.
Sections of text can be readily deleted, shifted
and copied; previously-Saved text can also be
inserted from tape or disc. A search option
allows vou to replace every occurrence of
specified string of characters by an alternative
SIring.

These are just some of the features
Wordwise offers. Ar the moment it is probably
the most useful word processor on the market
and is the only one on a chip.. It will be
interesting to see how Acornsoft’s View —
which will also be in ROM — compares. [}
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Y OU CAN COMPOSE instant Mozart with a little
known opus called the Dice Waltz. In effect,
this was an automatic generator of minuets.
This claim holds true in spite of the fact that
Woifgang Amadeus never heard most of the
theoretically possible 4.6E16 variations! It was
constructed in this manner: Mozart assembled
176 musical bars of two types, suitable for the
two parts into which each “minuet” would be
divided. The two groups of 88 bars were
arranged into tables of eight columns and 11
rows, each element of a column representing a
single, three-cight bar.

In each column the bars were written or
selected such that any bar in one column could
be played after any bar taken from the column
to its left, and before any bar taken from the
column to its right. In the first table, a
sequence of bars selected in order from the
first to the eighth columns would combine to
form a minuet beginning in the key of the
tonic, and modulating by the last bar 1o the
dominant — for example C to G. Providing
the normal symmetry, though not that of the
traditional AABA minuet, the second table
contributes bars opening on the dominant and
working their way back to the tonic. Each half
would of course be repeated, giving a total of
32 bars per minuet.

As the title of Mozart's work suggests, the
bars 1o be played were chosen by throwing a
pair of dice. The range of numbers possible
from a pair of dice is two 1o 12, and so the
rows of the two tables were labelled
accordingly, 16 throws in all generating the
required bars in a hopefully random fashion.
Loaded dice would definitely have been a dis-
advantage in this context.

In practice, Mozart compiled three tables.
The first two were organised in the manner
just described, each cell containing a number
from one to 176, pointing to one of the bars
written out on full double staves in the third
table. One cannot help feeling that he
conceived the whole thing with computers in
mind; the manuscript table of the bars was a
serial table, and so presumably, if a sequence

Figure 6. Sample stave.
HIMUETZ
PART 1
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was to be played through on the piano or
clavichord with any comfort, the bars would
have to be transcribed in full on to a separate
sheer of manuscript.

Our program awempts to preserve the
flavour of the original. The user actually
throws the dice, which tumble across the
screen to reveal the desired numbers on their
teo faces. And to complete the charade,
appropriate numbers appear on the other
two visible faces. A count of the number
of throws made is displayed, and on
completing 16 throws, a tabular record
of the dice numbers is provided.
MNext, the manuscript of the
music generated by the dice
sequence may be printed on the
screen in two sections, repre-
senting parts onc and two of the
munuet. After cach part is printed,
like the original, in three voices
and on two staves, the option is
given (o Save the manuscript.
This will be as hard copy if
a printer is connected, or on
tape as a named Screen if not.
Then, after prompts for
volume and tempo, and in one
of two keys, the music will
be played through in three-
part harmony, and of course,
may be repeated if desired.
Other refinements are included
such as the ability to fix the dice,
and so generate a predetermined
sequence of bars.

By now the astute reader will have
realised the raison d'%érre of the hardware
Valiant though it is, the Spectrum beeper
cannot cope with more than one voice at a
time. A General Instruments chip, the
AY-3-8910 provides not only the three sound
channels needed for our purpose, but also two
entirely independent and bi-directional /O
ports, each of eight birs. Moreover, the chip is
simplicity itself to program for most purposes,
either in machine code or Basic, and equally
convenient to drive in hardware terms. The
spare appearance of the PSGIO board —
Programmable Sound Generator and
Input/Output — will bear the latter out.

Having said that the Spectrum beeper is not
man enough to handle full-blooded, three-part
Mozart, some readers will no doubt be
relieved to hear that the software can be
largely proved using the beeper before any
hardware is actually connected. In fact, the
program will automatically detect the lack of
the interface and default to beeper. It must be
stressed however, that the beeper routine gives
only a very crude foretaste of the real thing.

The circuit of the PSGIO board is very
straightforward, using only the AY-3-8910,
two cheap 14-pin LS TTL integrated circuits,
a common eight-pin audio amplifier chip and a
small handful of discrete components.

It lays out naturally on 0.lin. pitch Vero
board, with very little in the way of track-
cutting or wiring involved. A ZX-81 type
connector should be used, since this allows the
simultancous use of a ZX Printer. This
connector has 23 pins per side, as opposed to
the 28 boasted by the Spectrum; the shell of
the printer extender will only admit a 23-way




Roll those dice and
set Mozart spinning
in his grave. Rod
Hopkins applies the
power of a
Spectrum to the
Dice Waltz to
compose millions of
genuine Mozart
minuets that the

maestro. ngyer
heard.

connector. Taking this course also has the
advantage that the board might be used with a
ZX-81.

It is recommended that the connector be
mounted on the board itself, and the whole
plugged directly on to the Spectrum or printer
connector without intervening wiring. The
Spectrum is frustratingly sensitive to the
loading caused by even the shortest of cables.

All of the components used in the circuit are
readily available from the majority of suppliers
advernising in the electronics monthlies.

Communication with the PSG is register-

orientated. In practice, this means that the
programmer first tells the chip which register
he wishes to alter or read, and then sends or
retrieves the relevant data to or from the
register specified. All functions are controlled
internally by the PSG, and may persist thus
while the controlling program is busy with
other matters. To perform these functions, the
’'SG makes use of the data programmed into
its register array, numbered 0-15. Table 1
summarises the signal requirements of the two
control pins of the 8910 that are used.

Tabfe T.
BDIR BC1
0 0 Inactive
0 1  Read from PSG
1 0  Write to PSG
1 1  Latch PSG Register Address

They are met by decoding two I/0 addresses
— thart is, eight-bit addresses combined with
the CFU -;ignai IORQ — to talk to the chip,
namely 221 and 223. The former address plays
a dual role: OUT 221,X will prepare the PSG
for a data transfer involving register X. On the
other hand, IN 221 will have as its result the
contents of the register last pointed to by an
OuUT 221 instruction: for example, PRINT IN
221 will print those contents. The other /O
address used, 223, is the ourput data
destination address, if you like. QUT 223.Y
writes the value Y into the register last
referred to by an OUT 221 instruction.

All of the PSG registers are cight-bit
registers, although some of them are handled
as pairs. Note that Bit 0 is the least significant
bit — LSB — while Bit 7 is the most
significant — MSB. If two registers are
combined, the register with the higher address
— number — constitutes the most significant
byte, the summed value of their contents being
the low-register value plus 256 rimes the high-
register value,

The value of each register bit, of course, can
only be either a logic | or a logic 0; but, in
their proper positions, the bits collectively
form a binary number whose decimal

SPECTRUM

equivalent can be calculated by adding
together the weighted values of any bits set to
l, thus:

BIT BIT BIT BIT BIT BIT BIT BIT
386 4 =3 o7 1) 0

1 1 1 111 1 1 1
1128/ 64| 22116/ 8| 4| 2| 1|=55
I L L U L T L 179
128] 0 |32(16]0] 0] 2]|1]|"

ii:, for instance, a register ccmain?:q_:i_zcrn, all
bits would be reset, thar is logic zero. And, to
set a particular bit to logic 1, simply write into
the register the decimal value of that bit, plus
those of any other bits required set.
Conversely, if a register were to contain 255,
that is, all bits set to 1, and the need were to

reset to zero bits 0,1 and 2, it would be
necessary to write into the register:
(265-4-2-1) =248

Now 10 move on to the PSG registers.
Remember first of all that the chip has three
sound channels, referred to as A,B and C; and
note further that the two highest registers, 14
and 15, are used to transmit and receive data
via the two /O ports available. The PSG
registers are utilised as follows:

Register

? } Set Channel A Tone Period
; } Set Channel B Tone Period

3
?, ;' Set Channel C Tone Period

6 Set random noise period on all
channels.

7 Enable noise and/or tone on all
channels. Control direction of 1/0
transfers for both pors.

8 Set Channel A amplitude

9 Set Channel B amplitude

10 Set Channel C amplitude

1

121 Set Envelope period and shape

13 } according to same pafttern,

14  |/O Port A data

15 |/O Port B data

Channel tones are set by writing values into
registers 0-5, each voice using two registers.
(continued on page 57}

Figure 1. The Basic program.
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Hardware

Econotech 16K RAM juncased)
JRS 16K RAM -
JRS 69K RAM

Only £20.95
Only £26.50
Only £62.95

16K ECONOPAK

Software

Programmess Toolkit [16K] Only €495
Graphics Toolkit [ 16K) Only £595
Last [sland |: .‘I:'1k:i DT‘IY E-:i 95
Games Tape Il |1 6K) Only £4.95
Battieshaps | 16K) Only £495

SPECTRUM

A full range of software and hardware are available. Tick the
coupon below for your free 1983 catalogue and enclose a large
stamped addressed envelope

[
5 o I wiash to order the follow ng
g E | 6K Budget Pak with Battieships Only E27.75
v = 1 6K Budger Pak with Games Tape I Only E27.75
4 = Econotech 16K RAM Only £20.95
a 7 JRS 16K RAM Only £26.50
- o IRS 64K RAM Only £62.95
e : Programmers Toolkit [16K) Only £4.95
Graphics Toplkit 116K Only £595
Lost Island (16K) Only £4.95
Games Tape [l | 16K) Cnly E4.95
Battlesnips | 16k) Cnly E4.95
16K ECONOTECH RAM AND GRAPHICS TOOLKIT 1983 JRS Catalogue Free
pll..ls either LOST ISLAND or GAMES TAPE I Tick as applicable Fotal [Including VAT & PEP) |

SAVE £7.35! Total package price only £24.50

Mame : : Age

Address

Post to: JRS SOFTWARE, Department vC3

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691 19 Wayside Avenue, Werthing, Sussex BN13 3JU

Please send me

Oty

[ ] The Warking
Spectrum
at £5.95 each

| The Warking

Dragon 32
at £5.95 each
Best of Popular
Computing Weekly
at £4 .45 each
Cruising
(on Broadway)
at £4 95 each

C :‘?U!S‘ /N €

A LBRARY OF PRACTICAL
SURRCLITINES AND PROCGR AMS

DAVIDLAWRENCE =

The Working
Spectrum

{228 page book)

The first well-
documented collection of
serious programs for the
ZX Spectrum. Programs
inciude a Basic
Renumber which can
handile Gotos and
Gosubs, acharacter
dictionary. a file-handler
several ulihty programs
and a few games. Each
proaram s built up out of
re-usable subroubines

£5.95

The Working
Dragon 32

This is a companion
volume to The Warking
Spectrum and includes
several new features
such as a Text Editor and
a Music Composer and
Editor Other programs
help you use the Dragon
32 as an accountant. for
maore advanced high
resolution graphics, as a
home tutor for education
and for playing games
Each of the programs and
subroutines is explamned
line by line 1o help develop
YO OwWn programming
skills

£5.95

Best of Popular
Computing Weekly
Cassette

Four of the lop Spectrum
and ZX81 games from
Popular Computing
Weekly are recorded on
this one cassetle. The
games are Laserchase
for the 16K & 48K
Spectrum. Kong's
Revenge for the 16K &
48K Spectrum. Robot
Control for The 16K ZX81
and Alien Aitack, a Space
Invaders type game for
the 1K ZX81

£4.45

A New Range From Sunshine Books Ltd

IIll.I.I-II

Cruising

(on Broadway)
casselle

Play Cruising. a new. fast.
machine code game of
skill for the 16K or 48K ZX
Spectrum computer. You
won't be able tobeat it -
the mora you practice the
faster it gets. Cash prizes
are being offered for the

B | enclose a cheque/
B postal order for

.

B payable to

19 Whitcomb Street,
London WC2 7THF

highest recorded scores . MName
See Popular Computing
Weekly every Thursday & Address
for details B
£4.95 o

|

. Signed

l We can normally
deliver in four 1o five
days

B Sunshine Books Ltd.
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fcontinued from previous page)
dice numbers into equivalent bar numbers,

Lines 9916-9925 draw the blank
manuscript, and lines 8530-8775 — see figure
6 — actually print out the music. Each voice is
printed out in full before moving on to the
next voice. The appropriate data is fetched
from the bar table by the machine-code
routine Notesort. Lines 8771-8775 actually
print the notes, U being a flag to determine the
direction in which the tails are drawn, Z being
another flag indicating whether leger lines are
required,

Line 9900 is a subroutine to print out the
record of dice numbers.

Lines 9800-9835 play the music. The PSG
is initialised in Basic before calling the
machine code which actually outputs the
music. The first entry point to the subroutine
is at line 9830, the routine re-entering itself
from line 9800 if a repeat is desired. Which
machine-code routines are called depends on
whether a PSGIO board is connected. If it is
then Playmain is called, which in turn uses
Playslot and Out. If no soundboard is detected
then Musicbox is called, which simulates a
musical box playing through the top voice
only; even the clicks of the wards are included.
Seriously though, the Musicbox routines —
including Part and Beepout — are really only
intended to verify the software as a whole if
you have not yet got hold of a PSGIO board,
and though fun, is no substitute for the real,
three-voice original. On the PSGIO board, an
output socket is provided to allow you to plug
into the Aux input of your amplifier: this
arrangement really does justice to the music.

Lines 207-253 call the manuscript drawing
and play subroutines when required, and
handle Saving of manuscript, as well as setting
up volume and tempo variables.

Line 253 changes key each cycle, according
1o the factor KY.

Finally, a note on I/O: the two registers, 14
and 15 in the PSG give 16 bits of TTL-
compatible I/Q capability to the PSGIO
circuit. As pointed out earlier, the ports can be
driven completely independently of the sound
generation; while sound is being output, /O
operations can be performed. The ports are
bidirectional. Bits 6 and 7 of register 7 are
used 1o dictate which direction is operational
for each port; if either is set to one then the
corresponding port is in output mode, if a zero
setting, then the port is in input mode. The
possibilities are endless.

There is nothing ro stop anyone substituuing
his own bars for the Mozart using the
information given in the text, and with the
limirtations that with the current arrangement
only triple-time music can be accommodated.

Those familiar with machine code should
find it relatively easy to cope with duple times
by changing the number of slots and the cycle
counters which handle them.

Some programmers will be unwilling or
unable to deal with the effort of punching in
the whole of Minuet2, or building the
programmable sound generator and input/
output board. If they wish, they may write to
Rod Hopkins at 5 Greenside, Leslie, Fife KY6
3DD for a copy of the program at £3.25, or the
fullv-built PSGIO board together with the
program for £19.75. Both prices include
postage and packing.
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(listing continued from previous page)

DJ4TT G0 211 231 4B 197 6
Jg403 1 16 254 201
HUSICBOX (&% BYTES)

A48T © = 197 62 225 167
22493 214 B 16 Eﬁg 50 a5
32499 136 205 i27 183 16
32E05S 239 62 RO9 B0 2% 1RG

32511 201

PART (22 BYTES)

3251? 33 59 186 34 201 239
198 208 23 187

32524 & 2858 16 254 285 23

32538 127 2235 54 & 281

BEEPOUT (38 BYTES)

12T & 485 197
SESad nag 3“3 s& 28 47 D

1
kil 5 P
ISP agﬁ i 45 205 248
32565 Eﬂs 193 16 2236 a1

SYURR_OSTHe THE EofLoUTNG HouT=
g H CRSE THE STHRT
g E!S S THE FIRST ADDRESS
N FOR THAT DUHP

g

INPUT “NUMBER OF HYTI& ﬂ ]
"START

B: INPUT ADDRESS
FOR NaS TO S+B-1 Srer a PR
INT M,

FOR Ke=@ TO 5
YMPUT “HEXT BYTE 7 “:A: POK
E MN+K.A: PRINT TAB 5+r.u,-f-1;.- IF
N+K=S:B_-1 THEN GO TO 1@
B HEXT K: PRINT @ HEXT N
18 ATULP

o &

Figure 4.
HACHINE CODE DISSASSEMBLY
HOTCEMATN
IHKOFF LO(ATT-T) , @
LD HL,DATAL
LD A ILHDICEMD
LD B;DICE COLNT
MXTLICE  PUSH BG
PUSH HL
PUSH RAF
ERTOPFACE CALL PRTDOTS
LD DE,PFACESTER
POP AF
POP HL
ADD HL .DE
PUSH HL
LD DE.DATRAZ2-2
UALIDHUHN INC D

INC EE

oDEC

SJRHIZ WAL TONUM
LD ﬁ,tn::

DE
PRTLHFRACE ¢ELL FRTDOTS
P DE

INC DE
LD R, (D

E
PRTRHFACE CALL PRTDOTS
POF DE

+ DE

LD A, IRHDICENO
POP BC

DJMZ MNXTDICE
CRALUCUBES LD HL , RHPLOTCORDS

LE (PLOTXY ) , HL

EALL “DRAUD EE

LD hL,LHPLGTtbﬂ&&

LD (PLOTXY)

CALL “BRAUD $CE
INKON LD (ATT-T),7

LD HL,ATTIFILE

LD BC,SCRNSIZE
NXTPOSN LD @, (HL)

L
DONET oCcC

"DRAUDICE"
SAVERET

CobRex
0D 0 MM
be 4
I
r

E.,SIDECDUNT
DATARS

HXTSIDE C

LD €, (HL)

UNSTHRRET

“"PRTDOTS"™
GETHUN

GETDOTPAT

ZOD00LCD
mo

&

HATLCOT

QIVCOD0C
ru% 0
I-

PRTDOT

ooBoIC
Rk

ﬂEIﬂmrﬂﬂHTHPﬂ‘DFﬂHHIFFI?F
X
H
:

“MOTESORT "
LD DE,UOICESTO
UsH DE
‘ tg HL . RNOTRBLE
NXTBAR PUSH BC
LD B, (HL)
INC HL

PUSH DE
LD HL,BARTABLE-18
LD DE |BARSTER
RDD HL
Eunng&ruﬂn
LD B,SLO0TCOUNT
LD R, (HL)
INC HL
INC HL
INE HL
LD (DE).A
INC DE
DJNT HXTSLOT
POP HL
POP BC
DJNZ HXTBAR
POP HL
LD B,BARS#SLOTS
NYETSLOT PUSH &G
bp B TORNOTE

LHRZ HATEQUIW

DJHE HOTET

L A,B

SR Bilafey or
ATERUIW LE DE,NATTRABLE -1
NAT INC DE

GETBAR

HXTSLOT

NOTET

:
-
g
;

"PLATYHRAIN™

REPEAT PUSH

HXTEAR PUS

CALCBAR EED
o3

LD B, & 8FcounT

PH BC
LL PLAYSLOT
LD B,COUNT1
LD C.COUNTZ2
bEC &
DONZ LOOES

& s
POP BC
DJHZE NXTSLOT
POP DE

POP BC
DUNZ  HXTEBRR
LOOPS tg c:EBuNTS
LOOP& DEC C
JRMHZ LODOP4

HXTESLOT

LOoOPa
LOOP2

EAT
[ HL , RANDTABPOINT
L (EEI;PHHT POINT

PrOP

DJHE REPEARTZ

h (ML} ,FART APOINT
REPERATZ2

“PLAYSLOT™

R
PUEH
U; HEGHQBR 2]

HYXTUDICE

HIOUT
LD B, tHL)




LD DE, MOTETRELE-Z RET ZBH Figure 5.
CALCHMOTE INC DE DEFE
IHE DE DEFE RAM ALLOCATIONS RBOUE RAMTOFP
Eﬁ ﬁJ%gE?"nTE DE;E 2PE930-31413 BARTADLE
INC DE DEFE 31414-31317 NOTETRHELE
CRALL OUT CEFB J1=T18-31653 CICETRABLES
LD A, (DE) CEFB 31694 -31997 CRAVD ICECATRA
HIOUT CALL OuUT POP HL 31993-3299%9 DICEMAIM
INC HL LD A, (HL) 3J21e0-22120 DRAUCICE
FOP AF IHE W AZ1ED-321%8 PRTDOTS
CP & P MOMOTE 32150-32160 DICEMOSTO
RET Z JRNZ MNOTE 32161-32208 VOICESTO
«JR NXTUOICE LD RA,HOHOTE 32209-2E224 RHLTRE
32225-32275 MHATTRBLE
" = NOTE PUSH HL AZZTE-ARI4AS HOTESORT
P CALL STHACC ADISB-IS426 PLATHAIN
LD B, COUNT CALL ROHBEER SEDa7-_3P4A64 PLAYSLOT
LODPA DJHNZ LODP1 POP HL 32465 -324886 ouT
ouUT 223.A PopR BC 32487-32511 MUS ICBOX
LD B,COUNT DJNZ NXTSLOT BoS12-32524 PART
LOOP2 DJHZ  LOoOP2 RET ASSEAS-OPETR BEEFOLT
POF BC
POF AF
INC B21.A ==
BUSH AE (= Jars Circuit diagram
e ey : for the sound-
LOOR3 gg¥z LOOP3 generator board.

HXTPFART

A

GETPRART SuUB &8
DJNZ GETPART
LD (RMNDTABLDY R
CALL PART
POPRP BC
ODJHZ NXTPRART
LE(E&E#EIEEJ A -
L s
HET O

EEEER
BRERE

Rt

“PRART™

LD HL ,HNOTESORTEND
LD (HU} ,RET
PUSH HL
CALL HNOTESORT
CALL BEEFPOUT
LD B,COUNT
LOOF1 DuJNZ LOOPY
EELL BEEFOUT

D HLY , “LD, B '
L F bl F i
RET i

r

[k 1.

2%
0

+

| %
@T@Jﬁ
| T3

“"BEEPOUT™
[N DICESTOD
L oTsS
HNXTSLOT g

Fruit \

Compulsive, addictive, fruit machine. Using your skill
with the holds, turn your £5 stake into £10 and beat
the system. Hi-res graphics and sound.

£4.95 inc pé&p fids - )
I =
/ B = o
_ R e
T 7

oo @ DRAGON and ORIC “JUNIPER" word processor,

= comprehensive edit facilities, menu and cursor driven
o £25.00inc.p&p

___________ = ﬂﬂ}é,ff

- . . . T . . S S S S S S S S S
| QUARK DATA P.O. BOX 61, Swindon, Wilts. Tel. (0793) 40661. |
£6.50incpép flPleaaewpply............................... ..... |
Using your skill, locate the airstrip with the radar i e e T O e R e ) 1
scanner, fly your aircraft through hazardous j Cheque for total amountenciosed . .................... i
crosswinds and air pockets to land safely. Watch your gName..............oor i i
fuel; watch your artificial horizon; be sure you are LT AR e LN S O L W SN B i
level on final approach. Full colour, hi-res graphics, I 1

3D and sound.
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SOFT WARE +

PAINTER SPECTRUM 48K £7.00*

LAIR SIRIUS SPECTRU
WOLVY NOOWVIJ 088

GON ATOM SINC
SNINIS ¥IVIDNI

SPECTRUM 48K BBC
ATOM Pairitar Model ‘A
Torpedo Run Frogger £7.00 Tower of Alos £6.90
Cylon Attack Model ‘B’
Space Panic £6.90 ; Tower of Alos £6.90
Painter : glqnes
Zodiac DRAGON el £8.00
Death Satellite Pharoh's Tomb ;
Deadwood £6.90 Frogger

AEREBTEFEFFAHREEEEERFERREFRFEFRAEE R SRR RS ERRERREEENE R R R FEEEEFEESEESEEREEE S TS

Price £8.00 PLANES BBC 32K
New Release Arcade Game
2 2 22T 2SS R SRR E X R EEFRBERFEFERBEPEFRAR R R R F R E R R IR R R ER RN T I R R R RN ER R

ATOM ‘TOOLKIT' EPROM ADD 4 or 6 EPROMS
22 Extra Commands and Five features including 1200 Band 10 YOUR ATOM WITH OUR ‘ADDA’ BOARDS
Cass. Operating System £18.50 6-Way ‘Adda’ board £28.75

—_— e e e e e e e e L e e e e e e e e — — — —— ——

5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON
| (Quote ‘830/ 1" for discount on telephone orders)

AR = 2O - e PLEASE SEND ME:
| ADDRESS _

I Please note prices include post & packing
| You may also telephone (24 hrs) with credit card order

o S e S SN S SR S S S S S S S S S e S S S i Sl i . S s S S i S S s et i S S E—— S m—" a— i

830 HYDE ROAD MANCHESTER M18 7JD
061-223 6206 (24 hrs) Telex 667461 (AHNn A&F)

7S WOLV NOSWVYA D88 WNYLDIdS SNIIIS AV
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16k Ram Pack

16k Expandable internally by
plug-in module to full 32k

Expansion module

British made, high quality,
add-on memory at affordable
prices. Fully guaranteed.

£28-95

£29:95
£17-95

RAM PACKS

ZX99 Automatic Tape
Controller for Sinclair ZX81

ZX99

TAPE CONTROL

S LT R R R R L L

£49 '95plus £2.95 P&P

O DATA PROCESSING - software control of up to four
tape recorders

ORS232C INTERFACE - allowing connection with
any such printer using the full ASCII character code

OAUTOMATIC TAPE COPY - copy a data file
regardless of your memory capacity

O TAPE BLOCK SKIP - without destroying the contents
of RAM

0ZX99 SOFTWARE AVAILABLE

Contact us for detaiis of
all personal computing

ORDER FOR

Computer Cassettes

High quality, AGFA tape, screw assembled cassettes
with library boxes

c5-37p c10-39p c12-40p
c15-41p ¢c20-43p c25-45p
c30-46p

Cassette Leads

BBC1 Tpinto2x3:-5mm, 1x2:-5mm £2
BBC2 Tpinto 5pin & 1x2-5mm £2-50
DRAGON 5pinto2x3-5mm,1x2:5mm £2

Cassette Workshop

EB01 FIXOTAPE - Semi-automatic,

frees twisted tape in seconds £1-99
E612 Index cards 50pfor 12
ECO1 Blank white labels 40pfor 19
ECO2 ~ =~ ontractor paper £3°-99for 100
CSS1 Revolving storage rack

(holds 32 tapes or 20 in cases) £2-99
CSS? Double revolving storage rack

(holds 64 tapes or 40 in cases) £5-99

Dept. CY1 Data- Assette

44 Shroton Street, London NW1

(ITEM

NO. | PRICE | TOTAL |

accessories and a full range

of software including Quantec I

Distributors of KAYDE products

data-assrettes

' Ezg!

Charge my Access/Visa no: |

P&P 10% (min. charge £1.50)

ol

Signed Name
44, Shroton Street Address
London NW1
Telephone (01)258 0409
jix—=—a| [T o e
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1@ REM MAGGOTE (C> M.PERCY JAM'83
20 CLERR 2000'X=128'Yag9€6: =128 (0=96
3@ SM=RND(4):SC=0:ML=10

42 CLS:PRIMTRZRO. "magsots"

5@ INPUT "FAST OR SLOWC(F/S)>";SH

6@ IF SE="F" THEM POKE &HFFD7.0@

78 CLS'PRIMT"RERDY! 1",

5@ REM DRAW SCREEN

112 DRAW"BME,6,:C4;R2430180AL243.1188"
120 PRINT(B.@2.4.,4

130 GOSUB 15@'GOTO ZZ0

14@ REM PUT FOOD IN RAMDOM POSITION
150 R=RNDC 240 >+8: D=RMD" 178 )+8

160 FOR M=1 TO RND{4)

170 IF PPOINTCR+M,D+M>=4 THEM 1350
182 PSETC(R+M.D+M., 1>

190 SOUND 10@.,1

2008 NEXT M

210 RETURM

220 REM MOVEMENT

230 OM SM GOTO 290,360,430, 500

80 PLAY"VY3BTI1B03LECL3N2GGLZEELICC" : CLS
102 PMODELl., 1 'SCREENL.@:PCLSZ2:COLORS., 2

Fast and tricky, M Percy’s |
Maggots will scon have
you wriggling at the
keyboard.

THIS ADDICTIVE high-resolution game for the |
Dragon 32 does wonders for the reflexes and |
gets away from the era of laborious games with |
a ready-set maze. '

Due 1o the amazing speed with which the
Dragon works in Basic, this game — in which
a red maggot runs around the screen and
searches for food — can be very hard. A speed
option is offered: this is done by setting the
internal timer to a running speed of 1.8 MHz
instead of the default of 0.9 MHz.

The idea is to move the maggot — which |
starts off in a random direction, but always |
from the centre position — round the screen,
to the clumps of food which are represented by
green dots. Movement is achieved by the use
of the arrow keys. When a clump of food is
eaten the maggot increases by a length or two. |

Turning should be kept to a minimum
because the maggot sloughs its skin. If the |
maggot hits this or the border then the game is |
lost. As more and more corners are turned the
screen fills up with red lines. The bigger the
maggot the longer the barricade of dead skin
will be.

When the maggot has reached a length of 40
the game stops for five seconds. The screen
then clears and play starts again, but instead of
starting off 10 segments long, it starts with
two so that more epithelia will be descarded,
making the game harder than before. When
three sets have been cleared the internal timer
is set to Fast mode so that the game, if started |
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in Slow, will now be fast. The game then
continues with a new set appearing each time
the maggot attains a length of 40 units.

Due to the way the end of the maggot is
preset to keep it at the length specified by ML
and the wvariables I and O a skin or
skin segment immediately behind the maggot
may disappear. This will only happen when
turning and may be used to an advantage to
reach food which was inaccessible — but be
careful that the food is not erased as well.

Lines 20-30 clear room for the strings and
set all necessary variables; lines 50-60
determine speed; and lines 70-120 set display.

In line 130, the Gosub moves to the food
routine: the Goto is for starting the game.

Lines 150-200 place a clump of food in a
random position with line 170 checking to see

| if the point is already set to read, and if so

starts the routine again. Up to four blocks of
food may appear in one clump or as little as
one — variable M determines this. Line 150
places the food in the yellow area of the screen
only. Line 230 starts the maggot moving in the
appropriate random direction by the variable
SM, and goes to the appropriate line number;
lines 240-280 send control to the appropriate
line number, and line 290 checks to see if any
of the arrow keys have been depressed.

If none has been depressed or if the reverse
key has been pressed, then the maggot
carries on moving in the same
direction or else goes




back to lines 240-280 for the next direction.
Line 300 checks to see if the next point to be
PSet is red and if so moves the losing routine

at 580, Line 310 checks 10 see if the next point
is food and if so goes to the appropriate routine. 240 IF BM=CHR®C(54> THEN 250

; . 250 IF Be=CHR®C( 18> THEN 368

Lines 330-350 subtract the length of the 260 IF BS=CHRE(8)> THEN 430

270 IF Bs=CHR®(S)> THEN 500

280 GOTO 248

250 Be=]NKEYS ' IF BS=CHRS( 18> OR Bs="" THEN Y=Y-2 ELSE 240
?lau‘slit back down. Lines 790-850 search for g?g %:: ;:gi:;é i:$ ;:T ;I:E: ESSUE 280

ood in an area of three by three around the | | 328 PSETCX,Y,4)

maggot's head and for each little block found | | 238 I=X:0mY+ML'IF 0>184 THEN O=184
five points are added to the score. Line 840 | | 340 PRESET(I,0)

then presets these points so that no food is left } 3%@ GOTO 290

in I}?M area. Line 860 goes 1o the routine for 36520 BE=INKEYS' IF BS=CHR2(S4> DR B#="" THEN Y=Y+2 ELSE 240
placing some more food in another random | | 370 IF PPOINTCX,Y )=4 THEN S8@
PﬂSiTiﬂﬂ. Line 870 adds two to the 1tng'[h of EEB IF PPOINTCX,Y =1 THEHW EDEUB ‘?EB
the maggot. Line 880 checks to see if it is 40 in 390 PSET(X,Y,4)
length and if so goes to the routine at 900. 400 I=X: 0mY-ML ' IF O<8 THEN O=8
Lines 900-950 clear the screen and add 1 to 418 PRESETCI.O)
the amount of sets cleared. Line 940 makes the 420 GOTO 360

game fast if a fourth set is reached. Line 950 | | 439 BywINKEY®: IF BS=CHREC(9) OR BE="" THEN X=X-2 ELSE 248
gives the maggot a length of two and continues 440 IF PPOINT(X,Y)=4 THEN 580
the game. Variable ML can be changed in line 450 IF PPOINTC(X.Y)=1 THEN GOSUB 788
880 ro make the game 468 PSET(¥,Y.4)
easier or harder. 470 IwX+ML:OwY:IF I>242 THEN I=242
488 PREBETCI.O>
458 GOTOD 438
S22 Be=]NKEYS:'IF BS=CHRS(E8) DR Be="" THEN X=X+2 ELSE 24P
512 IF PPOINTCM,Y )=4 THEN 580
520 IF PPOINTC(X.Y>=1 THEN GOSUB 7850
538 PSET(X.Y.4)
540 I=X-ML:O=Y:IF I<8 THEMN I=8
558 PRESETCI.0O>
56@ GOTO See
57@ REM PRINT SCORES
580 FOR 2=0 TO 25@:MNEXTZ
590 POKE LHFFDE.®@
€22 FOR C=1 TO 4
619 PLAY"Y31T20001CDECDECDE"
€20 DRAW"C"+STREC(C>
630 DRAW"BM120. 100,88, RSUSLSUSRS"
642 DRAW"BM137.,10@,;88)U10RSDSLS"
658 DRAW"BM152.108@;S8S8;NRSULO"
660 DRAW"BM166, 100, S8 U1BRSD1GOUSLS"
678 DPRAW"BM180, 100,58, BRSUIONLSRS"
6808 NEXT C
658 SOUND 1,20
708 POKE &LHFFDE.O
710 FOR Z= @ TO 108:'NEXTZ
720 CLS'PRINT"YOUR BODY WRS" ML, "CMS LONG."
738 PRINT"AND YOU SCORED":S)"POINTS."
748 PRINT"AND CLERRED")SC;"SETS"
758 INPUT"AMOTHER GO{Y-/N>";B®
76@ IF B®="N" THEN END
770 RUN
782 REM SERARCH FOR FOOD
790 FOR Bw~Z2 TO 2
B2@ FOR Y==2 TO 2
81@ IF PPOINT(B+X.V+Y)=1 THEN 820 ELSE 8350
820 SOUND 239, 1
E=S+5
PRESETC(B+¥.V+Y.2)
MEXT ¥.B
GOSUE 135@
ML=ML+2
IF ML=40 THEN 500
RETURH
FOR Z=@ TO 6B8:'NEXT Z
CLS'PRINT"RNOTHER SET COMING UP"
PLAY"Y3101DDPDO2COEFGO2CDEFG"
SC=SC+1
IF SC=3 THEN POKE &HFFD7.92
ML=2:GOTO 10@ a

(continued from facing page)

maggot from the PSet position and preset
these points so that the maggot does not
appear as one continuous line.

Line 590 speeds the routine up and 700
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Every computer needs a

CHA TTERBOX '

' OK Spock, you w win I‘his time..

= =+ B T i

7.}(31
SPECTRUM

NASCOM, VIC, PET,
BBC, APPLE, TRSB0,
IBM, CRAY, ETC.
(Please stale)
At last! Genuine phonetic synthesis at a sensible
price. Gives your computer an unlimited vocabulary
(nothing more to buy!). Self contained speaker/
amplifier, Sinclair connector etc, PLUS Expansion
socket for BIG EARS AND Monitor socket for Music
Board. Full instructions, technical notes and
programme examples supplied with this outstanding

educational unit.
OR COMPLETE D.LY KIT £39
DEALER ENQUIRIES WELCOME

As seen on BBC TV “Computer Programme"

*BIG EARS * "*’“ofo«sf“

SPEECH
INPUT

FOR ANY
COMPUTER

Hugely successiul Speech Recognition System
complete with microphomne, software and full instructions.

BUILT TESTED & GUARANTEED ONLY £4 g
PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASCOM2,
Vie 20, Micron, ZX80/81, PET, TRS80, MZBOK, APPLE Il, BBC MICRD

NEW: FAST MACHINE CODE FOR ZX SPECTRUM

W

S

BBC Micro SOFTWARE

FROM

FERNLEAF

| MICROSYSTEMS |

L ¢

. WORD-EDITOR £12.50 hr'-! p inc) model B

4 pages of text to write, delete, save, load, nsert, draw tables, print e1c
Package includes Manual, ldeal for almost 8l writing needs. Drives any printer
for fnlled printing & special formatming by embedding ASCIl codes in text, 1o
peinTes

HOME-FINANCE £12.50 tp+ p inc) model B

Another must for the BBC micro owner. Package manipulates 10 separate
sccounts; handies direct debit, standing orders, financial forecasts plus printouts,
includes manual.

3. SKY-BIRD £9.00 (p+ p inc) model B
Incredidie in fast real lm graphecs, exciing sounds & mult Coloured
graphics. Guide the fight of the sky-bird behind mountaing, vwoid the azer hawk
but watch out for unknewn dangers behind the hills. Employs skill and retums

wntold enjcyment fue all

4. SCPEEN-DUMP £6.00 (p+ p inc) models A+ B
Superfast macns.. <8 program. Auto adpusts 1o any mods of user's scresn
display and dumps screen in 3 selectable sizes with colour discrimination
Includes instruchons to use any printor,

x

Orders to:

We offer quality software to
compliment the quality of this micro.
We also write software to order.
Enguire in writing.

Enclose SAE.

FERNLEAF MICROSYSTEMS
SILVERGROVE INNHAMS WOOD
CROWBOROUGH, SUSSEX TNE 1TE
Tel: Brighton 565303

or Brighton 603191

Retail dealers
offared big
discounts

ZX81/SPECTRUM

MUSIC SYNTHESISER (STEREO)
+ 16 LINE CONTROL PORT

Piay 3-parl music, sound effects,

drums etc. Full control of attack, decay
and frequency. InputQutput lines provide
control and monilor facility for Home Security, Robot Control,
Modal Railway alc. etc. Works with or without 16K RAM.

Add keyboard to make a live performance polyphonic synthesisar!

Full instructions/software included.
£1 9 " 50 (KIT)

£25.50 (BUILT)

AMAZING VALUE AT ONLY
Extra 23 way connectors at £2.60

THE COMPOSER

Music Programme for above synthesiser.
Enter and play 3 part harmony.

Includes demonstration tunes. Recommended £7.40
COLOUR MODULATOR KIT €15
RGB in, PAL/UHF out (not for ZX) BUILT £20
SPECIAL OFFER I.C. £18
SPEECH OUTPUT CHIP SX-01

Phoneme Speech Processor DATA £0.60

Pleasa add VAT at 15% to all prices.
Barclay/Access orders accepted by telephone

All anguirias
S.AE. please

WIL L IANM

STUART Kensington, London WE ?EH
SYSTEMS Ltd Tel: 01-221 1131 (Sorry -

44 Bedford Gardens,

no callers)
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repr

If you are interested in a particular article/special
feature or advertiserment in this journal

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to your
promotional material. (Minimum order 250 copies).

Telephone Michael Rogers on 01-661 3036 or
complete and return the form below.

— e S—— — —

———

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS.

| aminterestedin ....... S copies of article/advert.

.............................. featured in this
issue dated

journal on pages

Please send me full details of your reprint service by
return of post.




VOLCARIC DUNGEODN
CHAMPIONSHIP *&r=

WIN A FABULOUS ‘WINGS’
HOLIDAY FOR 2 TO FLORIDA.

VISIT THE AMAZING NEW
EPCOT CENTRE

Volcanic Dungeon, the addictive adventure. People have
been known to venture intoits maze of caverns torescue 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 World and
Epcot. So what do you have to do for all this? Just be the
best Volcanic Dungeon player in the UK, that's all! Ten
finalists will battle it out in the championship at the London
Computer Fair, Earl's Court. in Juna 1%3 But first you
must prove you are worthy.

Spectmm and Dragorxﬂz, Af .f."_
every game. (An§o > aric
aversion can *b‘? senr.!lng a: EAE for an ent form:)

PaR.; ﬂ)&omﬂ!i‘lﬂblnﬂgm gﬂ”ﬂd i‘nl-_d’rmmmputar stores.

P nrd rhe:rra!‘&mes. are quuakﬁed‘ fromentry. A copy of the
nhﬁe# of the Vol¢anic rDﬂﬂgEﬂn cfmmpmnshrp will be
Supplied w:‘r.-':r the éntry form, . :

.\-f"’ .-e'

. i

Order .y !( NOW from CARNELL SOFTWARE, 4
Staﬁi‘lt oad, Slough, Berks. Only £5.00 including



WiITH FORTH now available for home
computers and the release of the Jupiter Ace,
users suddenly have a machine and a language
ideally structured to games that are fast,
involved and without the relative complexity
of machine code. Forth’s compact program-

ming means one can develop and test each of

the elements of the whole program as one
builds it up.

The disadvantage of not being able to code
from the top down, as in Basic, is overcome
easily by either flowcharting the proposed
program or doing a simple logical list of its
component parts.

The Jupiter Ace I used for this program has
an actual memory availability for user Forth
words of less than 1K. This may seem very
little but it gives one sufficient space to create
versions of popular arcade games that contain
the main features of the originals and run very
close to their speeds. In fact, I found that
Pac-Man written in Forth actually runs faster
than the game played at the local amusement
centre. As it is one of the more popular games
and contains many of the building blocks one
would use in other games I chose it as the
cxample for this article.

I have included all the main points of the
arcade version, except for the power pills
which would take up an extra 500 bytes at a
rough estimate,

I have assumed that you understand the
basic words used in the Ace but include an
explanation of the specific techniques
involved. To conserve memory the variables
and words used have short names but I
comment on each separately.

The sequence for the game is as follows. |

First, the graphics used for the man, ghosts,
dots and wall are defined and the screen
created. Next the variables are initialised and
the man and ghosts placed in their starting
positions.

The way the man moves is broken down
into the following steps. First, a check to see if
an appropriate key has been pressed, and the
program continues with this sequence if it has.

The Inkey function on the Ace returns to
the stack the ASCII value of the key pressed.

ORI A

This has to be converted into a number giving
the change in position in the display file. The
Ace display file 15 laid out in 24 rows of 32

columns, each at addresses 9216 to 9984, An |

up or down movement changes the memory
location by 32 and a left or right movement
changes it by 1. I have used these numbers to
give the new location of the man.

Next the program checks to make sure the
man does not bump into a wall and continues
only if there is no nisk of this.

Then a space is put in the man's last
position, and the new position is checked to
see whether or not it contains a dot. If it does,
the score is incremented. If this score means
that all the available dots have been eaten, the
screen is refilled.

Now the man is moved to his new position
which is stored in the appropriate variable.
The ghost-moving section comes aexi. ! found
that this was most easily done by having a
separate variable for each ghost's position
which is put into the wvariable used by the
subroutine as each ghost is moved.

The sequence for each ghost starts by
checking whether the ghost should move up or
down or neither according to the relative
position of the man, and then makes sure that
it does not hit a wall. A random generator is
used to allow the ghost only limited movement
— the game would be impossible if the ghost
was always correct, and boring if its movement
were fully predictable. When a ghost moves,
the space it leaves is replaced with a space or
dot as appropriate. This is done by a method
which is explained fully in the actual coding.
The same procedure is used for left and right
movement of the ghost. If the man now
occupies the same position as one of the ghosts
the game ends.

Obviously all these procedures need
additional subroutines to generate the random

The maze display: snappers and guipers thrive in this sort of enviromnment,
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Ralph Hilton gets his——
teeth into Forth games. "
Have an Ace munch. __ *

numbers and refill the screen with dots when
required.

The game 15 loaded in three sections 1o make
full use of the memory but no reloading is
necessary to replay.

First, the graphics section is prepared. I
have assigned user graphics for the wall and
dots as this makes it far. easier to type in the
screen itself. The graphics are placed into a
section of RAM which is calculated as starting
at 11264 plus the ASCII code of the character
one is defining multiplied by 8. As typing in a
list of binary digits is tedious 1 have converted
all the values to decimal.

Here is the listing for the graphics section:

: NM 36 126 219 90 126 255 126 36 ;

This word puts the values used for the ghost
on to the stack. It is a separate word because il
1s needed several times.
: GRE"® 11263 + DUP

B+

DO

iCl-1

+LOOP ;
This word takes nine numbers from the stack;
the first eight define the character and the
ninth is the ASCII value of the character. It
makes a loop, using as its limits the sections of
memory at the beginning and end of the space
we want to fill. It then puts each of the
numbers into its appropriate place. It is taken
from the Ace manual.

- ABS 17085 1708517085 1701 GR Wall
C 002424 00 O02GR Dot
28 20 B127 B8 2034 653 GR Man
NM 5 GR
NM 35 GR ;

When you have typed this in, A will run the
routine and store the characters appropriately.
This section should then be saved on tape by
starting the tape player then entering

SAVE GRAPHICS




You can then verify it as explained in the

manual and delete it from memory using
FORGET NM

to leave space for the next section, the game
itself.
For this section first enter the variables;

0 variable A  The score.

0 variable X  The man's position.

0 variable W  Used for the position of the
ghost being moved. ¥ and 2
are moved to W as needed.

Owvariable ¥  The positions of the two

0 variabla 7 ghosts.

Only two ghosts have been used — a third

would fit in the memory but with the speed at

which the program runs would make it almost
impossible to win.

0 variable SD This holds the random number,

0 variable K This sets the difficulty level.

The subroutines used by the main words need

to go in next so that the compiler recognises

them when called from the upper words.

: B This fills the screen with dots wherever
there is no wall and is used whenever the
dots are all eaten,

8856 9216
DO Sets a loop to go over the whole
screon,
ic@ 1 = 0 = Checks that the space does
not contain a wall.
IF
2ic! Puts a dot there if it does not.
THEN

LOCP

EY @ cl 52 @ c! Puts the ghosts back on

the screen.

Y@Z@ = IF8Y @ c! THEN

When a ghost leaves a position then 3 is

subtracted from the ASCII wvalue of the |
character so that it is left as it was; dots use 2 |

and spaces 32 so the ghost is given values 5
and 35, and 3 is added to the ASCII when the
ghost is moved there. Here if the rwo ghosts

are in the same place when all the dots are
eaten then 2 + 3 + 3 has to go in that space
giving a dot when they both leave.
K @ DUP 2 > IF 1- THEN K ! Increases the
difficulty level if it is not at maximum;
: RND This is taken from the Ace manual and

covered there.

SD@7Bu" 750D+

OVER OVER u< 1

Dup SOOI

u* SWAP DROP ;

: CPS

| This is used to add 3 to the position that the

ghost moves into and add 253 when it leaves,
Adding 253 achieves the same as taking away 3
a5 one is using a single byte.
SWAP OVER c@ + SWAP ¢l ;

Next the main routines are typed in. M is the
routine for moving the man complete with
associated checks and score changing. The
comments could be typed into the machine
but would take up valuable memory and so
should be omitted.

M
INKEY DUP DUP
52 >SWAP 57 <AND
This checks that the key is one of the cursor
control keys 5 to 8; these have ASCIl values 53

through 56.
IF
52 - DUP Puts the number into the range 1
104

4MOD 1> 31 * 1+ MOD gives the
remainder after dividing by the preceding
number so cursor keys 6 and 7 will leave
32 on the stack while keys 5 and 8 leave 1
on the stack.

SWAP 3 < -2 * 14+ * This multiplies the 32
or 1 obtained by -1 if
keys 5 or 6 were
pressed,

X @ + DUP c@ DUP Leaves on the stack

the new value of X and two copies of
what X currently contains.

1=0=
IF Continue only if one will not collide with a
wall,
32 X @ c! Put a space in the old position
of the man.
2 =

IF Check if the man is eating a dot.
A@1+ DUPDUP A 1210 AT .
326 MOD 0= |F B THEN Add 1 1o the
score: print the score: check whether all
the dots have been eaten and refill
screen if more left.

THEN
3 OVER c! X | Put the man in the new
position and store the value
of X,
99 40 BEEP
ELSE
DROP DROFP Removes unused numbers
from stack.
THEN
ELSE
DROP
THEN :

The routines G and H are used together. H is
used twice by G to actually move the ghost. H
should be typed in before G.

FORGAMES

:GW (@ DUP X @ 16 - <32 * Compares
the values of X and W to see whether or
not the ghost should mave down. It puts
32 on the stack if it should.

SWAPX @16 + >-32"* + Hputs - 32
on the stack il the ghost should move
up, and then uses H 10 move it appro-
priately.

W@32MODX@32MOD>-2"1+H
Puts 1 or -1 on the stack atter comparing
the horizontal positions of X and W to
move ghost left or right.

:HW@ + DUP c@ Finds the new position

of the ghost.

1 = 0 = Makes sure that it is not in-a wall,

K @ RND 0= AND Uses the difficulty

variable K and RND 1o
limit the probability of
the ghost's movement

IF

253 W @ CPS Puts a space or dot where
the ghost was
3 OVER CPS Puts the ghost on the
screen.
W | Stores the new position of the ghost
ELSE
DROP

THEN ;

The routines are now linked together by the

program word which is Run.

: RUN FAST
9249 X 1 9339 Y | 9479 Z | Sets initial

positions of man and ghosts.

0 A | Zeros score. B K | Sets initial difficulty

B Fills the screen with dots.

3 9249 ¢! Puts the man on the screen. B
:B puts on the ghosts.
BEGIN The main control loop.
L] Move man.
Z@W!IGWwW@Z! Movesthe ghost Zby

putting its value into W which is used by H.
YaWwWIGW@Y! Doesthesamefor.
X@DUPY@ = SWAPZ@ = OR

UNTIL Compares X to Z and Y. If either
equal X then the procedure ends
otherwise it goes back to Begin.

SLOW

999 099 BEEP :
The game is stored entering

SAVE RUN
The screen is created and, then saved as a

| series of bytes. Enter

: Z INVIS CLS."

leaving enough space between the CLS and ."
50 that there is only one space left at the end of
the line. Use Shift 9 to put the Ace in graphics
mode then, using A for the wall and B for the
dots, type in the 20 lines of screen per the
attached diagram. On the next line type ™ ;

Entering £ will now give you the screen in
the correct position and it can be saved on to
tape by entering

8192 768 BSAVE screen
Start the tape and press enter.
Clear the memory with
FORGET 2

The program is now loaded with
LOAD GRAPHICS
A

| FORGET NM

Enter these three together and then start the
tape. Stop the tape when you see the cursor.
INVIS LOAD RUN 0 0 BLOAD SCREEN
Enter this and then restart the tape. Stop it
when the screen is full. You can now play the

game by entering Run.

If vou have queries about the program I can
answer them. Write to me with stamped,
addressed envelope at 23 Grimston Avenue,
Folkestone, Kent.

YOUR COMPUTER, MARCH 1983 68



IF YOU ARE buying an Oric 1 computer, you |
are acquiring a piece of microelectronic equip- i
ment that is the state of the art in home
computers. Inside the Oric case is a 65024
central processor unit, CPU; two 2764 read-
only memory — ROM chips;a 6522
versatile interface adaptor, VIA; and eight
4164 dynmamic random access memory —
RAM — chips as well as a number of other
integrated circuits.

All these circuits are mounted on a printed-
circuit board and there are inputs and outpurs
to connect the computer to the outside world.
That hardware specification produces a
computer that will calculate using one or more
high-level languages, control a printer or some
other peripheral piece of equipment, interface
with a Modem for communicating via British
Telecom telephone lines or store and retrieve
information from a mass-storage unit called a
floppy disc. The Oric computer must contain
nearly one million transistors and uses perhaps
five watts of power.

You may be forgiven for having a blasé
attitude towards “the chip”. Although home
computers continue to develop at breakneck
pace, a number of small machines with a built-
in Basic interpreter have been available for
three or four years in this country.

Bur compare, for a moment, the Oric with
the Mark | computer built at Manchester
University in 1948. Like the Oric the Mark |
used dynamic memory. Flip-flops, the elec-
tronic circuit at the heart of static memory

INCREDIBLE

devices, had 10 be constructed outr of EF-50
pentode valves and the quantities that would
have been necessary were simply not a
practical proposition.

So Professor Williams, the head of the
development team, invented a way of storing
binary numbers using a 12in. diameter
cathode ray tude, CRT, roughly similar to the
tube in a portable television. He found that it
was possible to detect the presence or absence
of a pulse by the charge generated in a plate
held against the front of the CRT — where the
picture would normally be displayed. The
charge decayed in about 0.2 seconds but if it
was refreshed within that time, it was possible
to store 2,048 bits for a period of several
hours.

The memory for a stored-program electronic
compurter was the most troublesome problem
at that time. Other groups worked on the
development of memory storage using
mercury delay lines in which a vibration, or
sound wave, was put into one end of a trough
of mercury and recovered some time later at
the other end.

This technique was also dynamic because

Figure 3. Memory circuits ger cheaper.
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Figure 2. The first computer program.
v |

the impulse had to be recirculated constantly if
the information was not to be lost. One
advantage of the Williams tube over the
mercury delay line was thart it allowed random
access, while the mercury store was a serial
device where one bit chased another down the
trough.

The Mark 1 computer had a 32-bit word
length compared to the eight-bit bytes that are
now standard in the Oric and other home
computers. The main store of the machine
consisted of a single Williams tube storing 32
words, and — as far as one can make any
comparison — that is matched by the 438,000
bytes available in the full Oric.

Ol
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The arithmetic logic unit, ALU, simply a
part of the CPU in the Oric, consisted of a
subtractor built from wvalves and an
accumulator and was made — once again 1o
save cost — out of a Williams tube. The Mark
1 took 1.2ms. to carry out each instruction —
about 800 instructions per second.

Figure 1 is taken from History of Manchester
Computers, National Computing Centre, and
shows the instruction set for the Manchester
Mark 1 — the world’s first stored-program
electronic computer. Figure 2, from the same
publication, shows a revised version of the
first computer program, the first program
actually ran in June 1948.

Some 18 months later an enlarged version of
the Mark 1 was doing useful work for the
University and IBM was negotiating for the
use of the Williams tube under licence in its
701 series computer.

Left: an QOric 1

A‘_ \ clearly displaying
fts 65024 CPU. Far
\ laft: the first
\ Mark T
'\ program.

John Dawson fixes the micro-
- scope on the market that grows as
its commodites get smaller and cheaper
—thanks to less costly integrated circuits.

COMPUTERS

Magnetic drums were built 1o increase the
quantity of information that could be stored
during a program's execution, and Ferranti
marketed its Mark 1 computer, based on the
Manchester design, with a drum backing store
that would hold 3,750 words. The drum store
could be cxlended to hold 15,000 words.

Remember that this was a computer that
was sold both in this country and abroad and
which provided a “computing power far in
excess of the University’s own requirements”.
Hardware was an accurate term for these
machines. The weight of the valves and other
components meant that rigid metal frames
were required to support the circuit boards.

As one small part of the whole machine, a
computer of the late sixties using a ferrite core
store with a capacity of 4,000 bits would have
a frame about the size of a single-bed mattress
with driver amplifiers and read circuits to
store and recover the state of each core in the
small block in the centre of the chassis.
Contrast also the 25 kilowatts consumed by
the early Manchester computers with the
power requirements of the Oric.

Later, in 1959, Manchester started the
design and construction of Atlas, which was to
be the world's largest computer. The
Manchester Atlas was formally brought into
service in December 1962. The machine had a
48-bit word, 16K of main store and 8K of
read-only store. Interrupt handling, which you

now lake for granted, was a notable fearure of
the machine and allowed the connection of up
to 512 peripherals. An Atlas computer was
used at the SRC laboratory at Chilton until
1974.

The development of the transistor around
1947 took some time to percolate through into
the design and construction of computers.
Early point-contact transistors certainly saved
power when compared to valves, but had
rather unstable operating characteristics.
Nevertheless computers were the ideal market
for transistors and for the solid-state integrated
circuits that followed.

The reason for the success of the transistor
in computer circuits is that digital designs
require large numbers of active devices in
comparison to the analogue designs used for
communications equipment and the entertain-
ment market. A six-transistor radio was an
advanced piece of equipment in the early
sixties and if it had a radio-frequency amplifier
employing another transistor, it was definitely
upmarket and advertised as such.

On the other had, a central processor unit
such as the 8085, marketed by Intel uses about
6,200 transistors and that takes no account of
the memory for the computer or the other
control circuits.

It would be comforting to think that the
development of microelectronics for the

{continued on page 73)
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feontinued fram page 77)

computer market came about because of the
opportunities for enhancing the lives of
individuals or even for commercial reasons.
Not s0 — microelectronics was spawned by
missile and satellite programs and promoted
by military and space agencies in the United
States.

Integrared circuits became possible only
after someone conceived that transistors,
resistors, diodes, and so on, could be separated
by insulation on the same piece of silicon
rather than the physical separation which
previously had been the rule. In 1964, Gordon
Moore, the director of research at Fairchild,
predicted that integrated circuits would
continue to double in complexity every year.
In 1977 some circuits that were commercially
available contained more than 260,000 ele-
ments and Moore’s law has continued to hoid
true.

The cost of integrated circuits has declined
consistently. Figure 3 illustrates the down-
ward trend for memory circuits. Changes in
technology have helped to keep the trend
running according to Moore’s prediction.
X-ray lithography is a form of contact
lithography which allows the production of
integrated circuits with finer “‘wires” — strips
of metal that connect one circuit element to
another — than was possible with ultraviolet
or visible light lithography. Gallium arsenide
offers much higher switching speeds than
silicon and the Josephson Junction, operating
at temperatures close to absolute zero, may be
the fundamental component of the future.

We may have swapped the expensive, heavy,

Decimal value An early Modern

of function bits notation mneamonic
0 5, C JMP S

i c+s, C JRP S

2 -5, A LDN S

3 a5 5TO S
dorb a-s, A SUB S

B Tast CMP

7 Stop STP

Figure 1. The Manchester Mark 1 instruction sef.

Explanation of operation

Absolute indirect unconditional jump: set
the control register equal to the contents of
address 5.

Relative indirect unconditional jump: add
the contents of address 5 to the control
register.

Load negative: set the accumulator equal
to the negated contents of address S.
Store: copy the contents of the accumu-
lator to address S.

Subtract: set the new value of the
accumulator equal to the former contents
minus the contents of address S,
Compare against zero: the value in the
accumulator is tested. If it is less than zero,
one is added to the control register thus
causing the next sequential instruction 1o
be skipped.

Stop: cease automatic mode, and await
manual commands from the operator's
keyboard.

power-consuming, air conditioning of the past
for a similar refrigeration plant in the future to
allow a few cubic inches of silicon to run at
BIPS speeds. BIPS? — billions of instructions
per second, of course. A few cubic inches?
Well, the speed of light starts to slow a
computer down when different parts of the
machine are some distance apart. Josephson
Junction machines will operate most
efficiently if the computer can be kept within a
total dimension of a few inches in any
direction so that electrical impulses do not
have to travel even a few metres from one part
of the micro 1o another.

How does all of this reflect on the little Oric

— the state-of-the-art machine? The Oric uses
essentially the same architecture as the first
Manchester machine. John von Neumann set
out the principle of a computer in which the
instructions are combined with the data, the
Harvard architecture separated the two.

The beginners’ all-purpose symbolic in-
struction code — Basic — high-level language
supplied with the Oric is beyond the dreams of
the first pioneers in the North of England.
After all, it was those connecred with the
earliest computers who thought, as they gazed
at the machine in almost religious awe, that
four computers would be sufficient for the
world’s computing needs.

block operations. Uha-fast editing.

flexibility with a simple but powerful witem.

Interpretive immediate execution available

ZX81 MACHINE CODE?

ZX . ASZMIC rom transforms ZX81 into an
Assembly Language programming unit

s POWERFUL DEBUG

All the usual dump, modify, fill & copy commands; plus bréakpolnts, sngle stepping, context
cantrol, the convenience of interpretive execution mode, full wse of the names in your program,
Command Macros, autodump, and full operating system interface.

o HI~RES GRAPHICS

255 * 144 resolution under program control to give you truly convincing graphics. With the power &
flexibility of assembler you can really wve this high definition

@ MUCH,MUCH MORE

Repeat function on all kevs. Double height & fine pitch on printer. Cassette catalogue. 120 page
“ASIMIC GOLD' manual with training exercises, discussion chapters, sample programs,
documenied monitor routines & muoch reference information. Communicate with Basic via cassétte
(skeleton programs with machine code in REM) or via memory using the optional software switchable
dual ROM board available from Capital Computers Lid (£9+ vat). ASZMIC redefines the ZX81
hardware to give you an integrated development system with professional facifities which rival even

s FULL-SCREEN EDITOR

Siateen shift keys take you into a world with a word processor feel. A blink cursor moves al your
command (o control insertion, rubout, line or string deletion, atuoscroll & page flip up or down, Text

& MULTI-FILE SYSTEM

Declare as many files as you like, with any names vou like, & they are automatically handled by the
Operating Syitem. Merge them, delete them, print, save & load them, & edit them by name. Superb

o TOTAL ASSEMBLER

Full Z80 macmonics, unlimited length labels, ORG & EQU directives, proper assembly lstings with
errors flagged on'screen or printer, Relocatable object code & options to faciliatate cross-assembly.
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LOAD AND GO WITH YOUR DRAGON

32 PROGRAMS FOR YOUR DRAGON 32

L3

Games Pairs
Pontoon
Snakes and Ladders
Ski Run
Castle Walls
Homework helpers
Sums Tester
Vocabulary tester
* (Graphics section
Full explanation of all Graphics
commands with worked examples
Hints and Tips
How to debug programs

7

*

AND MUCH MORE

128 pages £5.50
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PHIPPS ASSOCIATE

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £1.70) per item.

Dept A FREEPOST EM463 (No stamp required)
99 East St, Epsom, Surrey KT17 1BR. et
Telephone 03727-21215. 24hr phone service. —

Access and Barclaycard accepted

THE SPECTRUM POCKET BOOK

“"£6.50

Programs

® Castle walls; boiling oil and lovely slurping
noises

® Great Fire of London; try and change the
course of history

® Chase; outwit the pursuing robots and lead
them to their doom

® Truly amazing; generate a new maze puzzle
every go

® Reversi: the classic oriental strategy game
with board screen display

® 3D Maze; race against time and three
dimensions to escape.

Also Available zx81 Pocket Book 138pp £5.95
ZX80 Pocket Book 128pp £4.95
Atom Business 110pp £7.50

Trevor Toms, best selling author of the ZX81 Pocket Book and the Sinclair
Learning Lab, turns his attention to the ZX Spectrum — the book you have been
waiting for! All the material in the book is totally new.

Hints & Tips

Discover new ways of using PRINT; INSTR functions,
VAL, PRINT USING, hexadecimal conversion, upper
case conversion, load and save arrays. BEEP with sliding
tones, automatic scroll and how to use all the machine
features within machine code.

Machine Code

All the tools you need to write machine code effectively.
Graphics tool kit — debug monitor — symbol assembler
(with labels, all ED commands, ORG statements, forward
and relative jumps) — disassembler (with label assign-
ment); now vou can really dig into the Sinclair ROM!
This section alone would be stupendous value for money!

Cassettes Spectrum games as opposite £5.00
Spectrum machine code as above £5.00
1 Nowotnik Puzzle, Demolition & Tenpin £5.00
for ZX8 3 -kdtcmurcf- Greedy Guich,
Prices Magic Mountain, Pharaohs Tomb
include VAT ZX8I Pockct Book Cassette

£5.00
£5.00

PHIPPS ASSOCIATE

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item.
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Trevor Hill |
sets out a more
comprehensive

and user-friendly !

machine-code £eeo/ \ ) - 4

monitor for the
Sinclair ZX-81.

MANY machine-code routines suffer, in my
opinion, from some deficiency, typically not
disassembling all Z-80 instructions; not
dealing correctly with RST 08 and RST 28
instructions; not easily allowing the loading of
other programs while the routines are in
memory; not providing facilities for expan-
sion; not being particularly user-friendly.

These routines have been written in an
attempt to overcome these difficulties. The
first three routines and operating system
occupy just under 2K of memory and present
a formidable task to input and get working in
one go. I would therefore suggest that the
program is broken down into several stages.

The machine-code utility program is
intended to provide routines that are
particularly user-friendly. The routines are
tucked away in memory so that their presence
is not noticed until they are actually required.

Figure 1 details the Basic program which is
loaded into the computer in the normal
manner. Once loaded the program runs auto-
matically placing the machine-code routines —
initially held in a string in the variables area —
at the top end of RAM. A reduced value for
RAMrtop is then automatically set and the
program commits hari-kari by executing New.
This brings into operation the revised value of
RAMIuop so protecting the machine code, and
wipes out the loading program, giving what
appears to be a completely empry RAM.

Any other program on which you may want
to use the routines can then be loaded in the
normal way. To access the routines the
following lines of Basic are added to the
program: 9996 STOP

9997 POKE 16417, 0
09998 RAND USER 32598
9999 GOTO 9996

The menu is displayed by Run 9999, You will |
see from figure 2 that the menu has been |

designed to accommodate up o 16 routines.
The program now waits for you to select a
particular routine by input of the appropriate
hexadecimal digit. The digit is displayed and
once checked the routine may be executed by
Newline.

This first routine is a disassembler routine
which deals correctly with all the Z-80 instruc-
tions as used on the ZX-81. In particular it
recognises that the instruction RST 08 is
required to be followed by one data byte and
that RST 28 may be followed by any number
of data bytes terminated by 34. When

executed you are asked for the start address, |
finish address and dump details, one to printer |

— any other hexadecimal digit to screen.
Figure 3 illustrates the format used when-
ever input is required: a prompt message
followed by a question mark.
The routines have been designed to protect
the user as far as possible. For example if the
routine is requesting an address it will only

accept hex digits and these have to be of
exactly the right length.

Once you have input the darta, the question
mark will remain until you confirm it is
correct by typing Newline. Should you make a
typing error this may be corrected, as in Basic,
by using the Rubout key — Shifi 0.

In this, and any of the other routines, when-
ever input is being requested the routine may
be terminated by using the Break key.

The bottom section, figure 5, is a typical
output from the disassembler. The first
column gives the start address of the instruc-
tions, the second the instruction code and
third the mnemonic.

Since this is a one-pass disassembler, labels
are not included, therefore all jump-relative
instructions give, as part of the mnemonic, the
absolute jump address,

If the output is to the screen then Screen Fill
will generate the usual message — report code
5. Display may be continued, as in Basic, by
use of Cont.

The features detailed for the previous
routine apply to the Print Data routine. The
output is now dara rather than instructions.

This Write routine enables code or data to
be Input. The start address is requested and

| then code or data may be input. It is intended

that each line of input should correspond to

foale
i

one instruction so0 the maximum number of |

bytes that will be accepted is 4. The program
knows that each byte occupies two hex digits,
s0 it will not allow an odd number of digits to
be input,

Figure 4 lists a suitable Hex loader. Run 100
to list code, Run 300 to write code, and Run
500 to execute code.

As it stands the code in the line 1 Rem state-
ment — figure 5 — will wipe out the Loader
program so the following modification is
necessary during development.

Change byte 40A7 to C9. This is the Rex
instruction code and will stop the routine
executing New, Now while you are developing
the program you will have to manually set the
reduced value for RAMiop each time the
computer is switched on and before loading
the partially completed program. This can be
done by direct commands:

POKE 16389, 116

NEW.
The menu operating system, first three
routines and data occupy just under 2K of
memory and the string variable has been set 1o
make the top 3K of RAM available. Therefore
IK is spare for further routines. but the
program may be easilv modified to make more
memory available if necessary.

The machine-code listings have been taken
directly from the program using the dis-
assembler and therefore should contain no
errors but be careful not to confuse 8,B 6,5
and so on.

If you do not relish writing such a large
machine-code program then I can supply a
tape and full loading instructions for £3.
They may be obtained from Trevor Hill, |
Highcroft Close, Yardley Gobion, Northants.

(for listings, see page 77)
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HOW TO GROW UP TOAREAL GOMPUTER

If you'ne enthusiastic about microcomputing, sooner or later you'll ask Look at the choice you have:
voursell the question . . . “wheme do 1go from hee?” PERSONA X

S IS pamiculay rue Ifvou own a MICRO togrow e
How BASICARE bulld Into a : MINIMA P MAOING CEve [0 extend e oy e o e
MUCIo AN irmiled expansio e g y ARG OG0 E0EXTENd [NC SCOCTSS 5000 0 N
complete computing package, bmgidofiod f.‘._ s FXE| Fom &K Dyes ;

PERICCN ~ bl i el et RAMODE — Ao WA
plugs Into the 28| ek A v

DO for 1/ 0, i iy - RAM 16— &K Add onime
NOW yOUT (UESTION Car RAM &4 — ATRUE MK Add o
DE arSwWered in thee DROM — Litra lovww ponever mes
) shomwords volatile storage of progr
BASICARE MICRD Tf)(_}Ll{r!' -
SYSTEMS EPROMY/ROM =
BASICARE are the PERICON a— A general purpose, user programmabie detice prowding 24 Tines
inventons, developers and ' : '

manufactiure .

Uk 1o enabie an ORGAS

C X

A mocule fully socketed [0 Take up 1o 8K yes of utiit

Of INpUt/ CuRpUt
FERICON b — 24 lines of heayy duty output [0 access and control the outsige
LIDCra0E SySIEm Centromcs type paraliel me
st USERFONT option — |
for RAM 08, DROM and T
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2 wWhiole rar e afrm ogramimet F
Tiply [and nmily| stack together BASICARE isthe s
confused . donthe . vouonh have to think of it in terms of WHEN YOU grosa and remember wihien vou
e way' Hi-Fi equipmment has e - change your micro, yol
» a PERSONA unilt 10 SUIt your new equipment!
' i . And when you warnt in short, BASICARE will serve you | howny T
more . ol add mored forever. .. no matter -r""EMEE.EngW
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(continued from page 75) 7883 SRCEIe  chaLn 7are 38 UBS LB MR REREE 0 RR A
Machine-code listing. 7858 1833 @8 o i3° 7382 380 g?’ e VSR £y 8288, 8 Xfers
OO0 ATASASAR DEFR 7333 SERTT SR .. e e O MFF E3 5888 X %4hi.ee
7CO4 ADBICORG DEFS || (838 Sgece (57 desnn 23 8., B, $p0 - 1 SR R 7 L
7008 RECINSIN DEFR || |38 5me 8 moeoz RBEIFE g, e oR¢ 8835T Mw 56
FCBC 43011@48 DEFR || (353, H° e BB fhe AN 7 o e R .
ZE10 QAEPE?CO DEFD || |88 ceise sh: i Reg G341 A Iivece *a;g B0%0.a if A TSEL.
rol4 CECIC@e2 DEFR || |Héds £ 05, B8 B o, B 8. R
FCIS AS4SAS47 DEFB ||| it L MWIES 2R E g0 HLISETTV R g B b
POIC DS49D647 DEFB || |2353 1888 8" "Zas g7 5jeem R T Wee B8 See Lp 6
o292 AS42R822 DEFEB S5t Tair dn  zggnes 382 S2e97R gL Jhee ;g%i 1 o B Tn
T4 2852838 DEF2 3880 PEDD T *oEG fnsera AL Falo 1995 13 NG gg
?c.gg gigggggg gg;g iam% fEs 2F Ted™™  Z3E2 BRee JE"E g;m 35 &% Foon .c:'“

P ot = joed ases | Jm fgme IS 8L 5 aee t iEue:  :B. Cike
;o3 S0SESEAS DECB || Rl ¢ mmal BeAl O BE B
s = ;235 PEa: &8 eiC Bes f83a77 SRt TRAl, 7813 ZBecve LA Z8ec
TFoa38 anﬂﬂnnﬁb DEFB Ia37e zsec gh  Z.oese jars corava CALL 7A7d p1A 23 §ue ML
TORC DRIBIB7IN DEFB ||| cees 8% o2 EA Il W& Thee i %gu s UETL
fo4@ B24B8D2f LEFR 3238 358%e (2 TE%a).n  237E 2Basze  SADL THes 818 33 iz 2
7044 BECDSaAR DEFBR || |3 3 mes Ei%ers B marec iR io  pm e
"S4S Sans3AdA DEFA || (dRE B IR ZRGHE RS B8 B,
f'::'%g génggggg oEFR A5 . BT AEA B < %az it % S
T8 808 COTE? CRLL 7A7E NiD C8 e i Ea Lhocon Séac
558 BE3S854RS EErg ||| HB ol Bl 3 Mg V8.  BEHLT G2 AF
POSC orogBgRF DEFS || |EHEE. AL cER Gga o gt A 0 GRRD S g
88 BS3SQD3EZ DEFEB e3s SEie e L ia A28 EBAZYr Bl TRAO. i §§“ Eﬁﬂ Ré>

Pk s = TBag Skas Ve i b B EE B 7 cn.F €, 10Er
josc Ssinmser BECS ||\ EGE. B iR S & o HER K

> - 398 3¢47° LB AMEvn M e BB omoem BN O
?E;E oR4SDAS® DEFB Ina3 JaFa7F Lo K, iTRAS) 7A33 38ae CES iy .es BiE Shorvm  Ghut gc.
?‘:‘-?5 Baia"-igi QEFE ::g-‘i- E: = :;‘: ELi a _2;; g.“,,. EEE CHIL ) , _l?:g:t g: tEC LA

b Bt B CDRCFCF DEFB _ﬁgg ZGA9TR ChuL ThAeg ™ . e 5 55-:5 §gm;a alL ESHA
TCA2 [WCFIR2@ DEFB JEBF f8ee AES Sow, 238 30ES., LR oPUhER R CBRR%F A RS
*O24 S@3@33BF DEFB ci e, LD AR oS IATTIR L2 BT Tmer ce sus 8%
O3 BF33A3R2] DEFB 3Es 2008, A, YR~ R iR oke oE o 7838 Foceaias BB S ixvemu
FoaC 3ISB8435A/”R7 DEFE JBEE COMPTM  LALL TR4F TRAY SETTTR A e TBSC EpiBIBAS LD  BE, fewan:
7024 49RACT7CY DEFR i28 58 sutn & . L 7894 315830, B BE[1%6%m
a3 :}ggégﬁgg BEes 2828 3688 R nflzeee RS 3 LB &8 zeg8 s p  Rib
FoSC 2 ECC 880 5B WP oes MBS Ede e MSa 7838 0 . B2, Sl
7oAV C727=2EB9 DEFA 7888 ovaom  Emu DA43 Zaga o ERER 1871 Eemmstle B3V TMilvaen
7CH4 Sgggg E% gE;g TR Shay. L NE Meam  RER ;i LE. Byn A sER i 3%
TCAS BORRANAC BEem || (RT3 BTl Gmsgie 8% A0l e B

P Bt = | B To@% CLI47A CRLL TAl4 SRy C9 RET SpEe CW@ EET

rof@ B3REXSCT DEFR i338 iicase Lp  or.ec.  Jask cisase e - 7838 7881 Foheeor L BEIIFFEE)
P Bt 81t Bioied co o T Y ool Eup;' sn = 1Tnn'ls AR Eh1e m 1"

- = ™ fRElae 3A83 LG fHL) B M r : THRE @7 E:-..Eg

PCRC cDCDCcDCD DEFB ;Eia E2E8o1ce FEv Larin A78 BATEIE.. LR Bk:ISER. Imar 82 Aich

?L-L-E g%ggéggg EE;E RIC cAmAoR  CaLL NI, eA3A aza i3 me o ol 3991 87 FLE

;'*:‘: ?gén Ebrt_‘.‘u ChLL TBFD e re Lo "o . e Lo

;Sc8 Gecradoe oers || HHEEE SIED- mf e f T AnmRE
FOLC 30 Sitmds - pi . 8% Mae - KBy T4 ma: I8 B B e
ropo ESEQE@E® DEFB ||| R HIT i BUS aenT B K FETT g

’ 738 Rei7m pLl TBA&1 raaa Esor ar BAT AT L
7COS B7S880AE DEFB ||| 33 He B L g S8 & e DRBE ¢ Ll
R 7343 Lo8a7s  Emi Teait a3 fAme ‘aas 33 fhe
7SEL E2083489 pEFR || T AT asgé e o e B e
e : 333 35380 LB 84%%mes  2aF 581 ft%vaon  73%% 2&r  SEr LA
FoF4 Di2pesal DEFR ||| %5'. R g ST A e f g0 e, & Hepe
FOED BR4S2BA7 DEFB ||| fifsn Brot.. AMan b Blan B o

Pl B . WOT CONSPF T *AaA 201 HE . TACA 7écp 3500 IR WG TEOT
7000 SFASCSES DEFB ||| 4 i, EES' S8 ':EEE 88 i e BB ¥ i
7084 REBBSDEE DEFB ||| 331 8800 B o't 814, 2B % 3388 e ™
7D@8 CER0B1E DEFE 324 Egsgza?r £8 19%8e) oe ;%g i3t ﬁr ngj:‘ 1855 Fgoseoo (X [Boses o
TS S055%eac DErn ||(Mid. B M. EE EHT B e
;‘-ﬂ 14 15282791 DEFE wae dESL o Efz;““ 58% 4380on WAL oAEE BES 5 o Lo i |
7012 SPR3RESF BEER |||B M P ME B oo EE B de
T03C 25F3Fore pers |||dBEn, B W, St o oo BB 2 GG
7024 91518860 DEFB Rz 3680 (B BOLE oxE g T “er: S8 3" Bz
Tn28 BRFSTESAR DEFS 3eA 3dza Lo L.7A AEE 82 R Tors 3e O A T
s02C 7escAivs DEFB |||ififjn megh,, Mute B mmgr, 2 0
FD38@ R4ARADFC DEFS i gé A i 22 §§ %g LI skt Ar
T = -:!'I T L HL, | TR e :
?Egg E?E_Egg';‘g EEEE _53,2,5,5%“ Eg ug® RO8 IGIET SR BARE™ (hsting continued on next page)
7D3C B51R1EATF DEFE
TD40@ BFB®SSC27 DEFE 7054 3ABS2BRE DEFB TDES SFC7?FR17 DEFB
“ndd4d S529883537 DEFB sDE8 2B6A91RCI DEFB TDEL BREG1TIS DEFE
7048 B137B72R DEFEB 7DSC 38BS26RB DEFB TD78 TRASOOSR DEFS
7D4C BD31RAS26 DEFE 7060 1RESZEBS DEFE TD74 CSO@FS559 DEFB
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TEavE
TD7C
TDEBR
TD 54
TDB5
Theo
ToSE
TDSs4
TD95
TDSC
TEARG
T R4
TDASs
TEARC
voBB
TDB4
TDES
TDBEC
TRED
ToCA
TDCEB
Do
TDDo
T4
T DS
. TbhDC
| TDE®

TDEA
| TDES
| TREL
TDF@
TRrEaA
TDFS
TOFLC

feontinued from previous page)

SE1LS??7HR
450032CS
SESS4515
158RCSSR
13724586
TBE2ZCS8 7
8EFFESS2
57CES625C
2F 95556
TF46VES 1
GBFRSESS
TRASE6392
CSEAFFSKE
SA7TASESE
92CS6R/7F
465 7VES23E
CFaI2087R
R12F&5R/CS
eavARR4A2F
SRCSVBB7H
A72F BRCS
D8TAS3S8O
Sz2Ccs5/Rs52
S2ARBACS
oB50E21S
ASCS1S5R
4511139/
C5131100
ERASEEBGFR
EE6EETFELC
C4A5TDSES
E1D7BCEZ
DTYFR1S806
DS3T1I36R

Gﬂﬂﬁﬂﬁaﬁ

2RA2gRR21
2R3 2726
IJZS2B=21
B722@a3a
=2R283723
RD=23@ald7
2A353126
23RR24 2
2723RA32292
23342918
253ea68e
273a2898e
223az2p32
zBaasasa

S12ES22E
ES373435A
591D03332R
50353826
S73960626
2929373R
SE3SE86G26
ZESS2ESS
206610606
263437850
S5372E3S
3892R37506
25752879
53792376
237823785
23782378
23782378
237682375
237862375
237523786

DEFSE
DEFE
DEFE
DEFE
DEFE
DEFSE
DEFS
CEFE
DEFE
DEFE
DEFE
DEFBE
DEFE

TEF@A i1s81A =3 [T
fiisting continued from previous pagel J288 S%...0 FET . Less ;30 CoBave  SAl ::ﬁ
::h! os BUSH OE ;:;H Eng ﬁf ;i‘;:‘éi :!Fg E; =;; {ﬂ
.ng Eg gl.l'.l:'r Bo ::52 FERTHLR LB M, (ABTB) :pm = | H"ET
4 VEH i a8 E9 4B (L] FAT JEGL LD  A.81
M3 R340 | = i, 4835 TFAL 218087TE L HL , TEQS =T ATTI4D e A1l A
JE2E Em PSRN L PE4 @Bl4 LD w1 TFRA RLEGTF LD HL , TFED
';; E?\I-E-JII.U’ g F': fapEm) TFAS IEGI L B FAD SEDF LEL THLT B
g Ei L TFGA J33Ri48 LB IAMELY M TERF aTE ERLL TFLC
-F;E E‘ig PLism ‘C TR LIKLAQ L& 1 i TEE2 %IW Ll TEE
: FkIC '-:F&-E DoarE 7B [ &F TERE FETS (= Tl
TFIE EC4E fi =T J-II. nc 7EFL COHE3ITE Efil.i. FTARI FEFAT EZD1D sl HE, TFCD
i N N T o | L M S T S
TEIZ AL e -'-’ sEra COIRTE EfLL. THaR SFRC SBFA I z.TFBE
TFP34 aoFi ] T, TPRT THTC TR DEC ML TERE 3G0@ LD (ML), B
';5? Eéﬂb'ﬂf = EL E&HD IEID TE (=] R, THL] ‘_:I*LII- 3 IHNC I
T3 - FTE DELC sus _ic FC1 223870 LD (Jo3E) ML
—:5: :E FD‘ B THL D el AT (=) n.N _tF'CI. COBs3TEe LRLL =L =1
=] ML *ERL BT BLEN FC7 28 BEC  HL
“F3L 1 o BC TSR arF [ -] LA FEFCE C9 RET
TF3ID D1 eosr oE rroa 26TF Lo T >FCce FETT (=] g
TFIE FE7S (= ] bl ! AL T7E L N, THL) *FCE ZB0D w0 NI, TFDBe
TFi8 cB GeT “FER 23 iNc WO TFCD 3EEQ L Ed
TFal FETT c™ *7 IFET BO LE H, THLY TECE BD (=] =
2743 E# HET z TEARE BF Lo L.l TEFDe SE08 <R = T AT
"Fdd A1 cP [ 14 FaY KBS PSS HL FOZ COAETE chALL YrpeE
__._"FI-H- F30E [ H:_'."JF'I-D! *FEA CE ¥ Eﬁ TFLS 28 DEC L.
Tri4s CoIAOA CALL DRI FFea CoOaReA ChRLL Fil Fodé 180T B TEAD
TrA cr ST an TERE 3 [T T TrFpR TT LD PML )} (A
;"F‘ [+ [ oEre TEEF JEES L A._Fa DS T8 L= + B
TR ST . D clene TGN 18 Stenn s B
Ira3 582 Sa  mEsreas S8 3lieve LB MCzess  ITSE 330 R "Sene
Table 1. Memory map showing main roulines only.
‘ E
Address Mnﬂmumc | Comments
07BD y _Del:pde | Finds keyboard character code; ROM. R |
DAZA Cls | Clears screen; ROM. 5 3 T
| DBGB Print Stré | Prints mnemaoanic string: ROM
0COE = s Scroll _| _Moves display up on line; ROM. i
4021 Flag Y Bit D-change print position; Bit 1-Print Newline Bit 2- dump
. 1o printer; Bit 7-change restart address.
4078 |  Restarn Contains restart address following full screen and cont
s command. =
7400 ] Spare
7822 bytes 2
7823 | Routine0 | Disassernbler
JT8E7 Spare
TBFC bytes T e e TR
18FD Start/finish Print request for mpu., .am::l th-en call input address
e addresses routine. |
7802 A addresses Print request for the number of addresses specified by .
e -~ | register A then call input address. |
Fis. b Check printer | Sets Bit 1 of FLAGS — 4001 - it printer requued
| 7920 _ Routine 1 Prints data. 9 &5 i = u
7953 Routing 2 Write. = | f e
7983 DEFB | prints data as&orlatcd with RST 08 and i RSt 28 msnucmns
79C7 Data Calculates absolute address for JR instructions and adds
number and addresses 10 mMNemonic. |
TA14 Input address | Input oneé address and store in memaory. |
TAZE Initial Sers data at commencement of disassembling each i
e ! e _rnstructlon
| TA3D | MNext address Prints next address in He:
| 7A4F Octal Converts binary number to octal. a
| 7A62 Cont RST Called if screen full during c:'-ec:;a;tmg_nf Fl‘iT 08 or RST 28
TAT2 MNext byte prints a byte of instruction.
FA9D 2 | Ofsets | Various routines to find mrwmar'-rr: data. Called irmn control,
7AD4 _| _ Control __Master routine in disassembler.
7B0B Transfer | Moves data around memory. -
7B53 Print string | Main print routine. o= |
7B81 Check finish Used 10 determine End of routine. |
7893 i
7B9E. Data for input pmmpt messages.
TBIF Add String 1 A numba'r of mutlnes to built up MReEMmonIc.
7C00 Dats §
ICFF ata for mnemonics.
7000 ;
7DFF Data and data pointers for disassembler.
TEEF Print data for menu and routines
TFOO A :
TFIF ddresses of routines
7F20 keyboard Reads keyboard, 3 =
JF56 menu
TFAS input string heart of all input routines,
;:;EE :::2;‘0“": holds instruction mnemonic as it 1s bult up.
TFFO Spare
TFF7 bytas. - =
JFF8 next Contains next address for routine.
TEEA finish Contains finish address for routine.
TFFC | Spare
TFFF | bytes
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SPECTACULAR GAMES AND UTILITIES
— FEATURING FULL COLOUR AND SOUND

SPECTRU M 16k

TRACK-N-ATTACK

Shoot down the enemy carrier based helicopters using your
laser beams. Complete with on-screen scoring and full graphics.

SUPERSCRIPT M.P.F.

Enhance your programmes with this magnified print facility.
(MPF). Features full positioning and character size selection,

BLACKJACK

The classic card game (21s/Pontoon). Full colour on screen
presentation of bets, wins and debts — with your Spectrum as the
croupier,

CHAR-WALLAH

Over 40 ready defined characters for you to liven up your own
programmes. Includes — Airplanes, Helicopters, Space-Ships,
Faces and Card-Suites.

KEYWORD SOFTWARE
31 AVENUE ROAD

N. HAYLING ISLAND
HANTS

e

ALL THESE ON ONE QUALITY CASSETTE FOR ONLY £4.95 INC PE&P

T TR

P O TAORRO O POARPREREN RN DR CRRRTRRRTRORARRRRRER R RO

=1l
Ml

b |

BRINGS YOU
THE PICK OF THE
GAMES!

GAMES - GAMES - GAMES! More and more computer games hit
the market every month, BUT THEY CAN'T ALL BE GOOD. So- let
LEISUREMAIL short list the VERY BEST for you. Send 50p NOW/ for
our big "BEST OF THE BUNCH' catalogue. \We select TOP
QUALITY SOFTWARE FOR YOUR ZxX81 - SPECTRUM - BBC
MICRO - GENIE 2 - VIC 20 - DRAGON 32 - ATARI etc.

SPECIAL THIS MONTH

New Generation ESCAPE for 16K Spectrum - voted by Sinclair
User as "best and most original game yet seen for Spectrum! Only
£4.95 post paid. Simply amazing graphics. Also fabulous new
release - 3D TUNNEL- 16K and 48K versions for Spectrum on one
tape - £5.95.

To:- LEISUREMAIL [YC), 69, Long Lane, London ECIA9EJ.

Please rush me your BUMPER CATALOGUE of TOP FLIGHT
| GAMES. | endose 50p [refundable first order). I

lenclosek ... ... .for.. . .ESCAPEand/or...... 3D TUNNEL, plus
free catalogue. OR debit my ACCESS/DINERS/AMEX
accountnumber. . .............

DRAGON
PROGRAMS

—THE BEST VALUE ON THE MARKET—

COMMENTS ON FAMILY PROGRAMS

M H af Boltan
“Wary enjoyable, excellent quality”

“Excollont™ -
- £ G of Colchester

FAMILY PROGRAMS: Eight fulllength, ofiginal games, utifities and education
programs to test your goneral knowledge, memory, reations, mental anthmetbc,
cunning, dexterity, musical knowledge and more.

LOOK AND LEARN INEWI):: Six enormous educational programs for older children
and sdulis. Cver 100K of inswuctions and quizres on roo ansmals, British TorevrEs, clinet
survival, music making and incheding a tutorial on high resolution graphics

FUN AND GAMES: Ten exciting gamaes for young and old, single plavers or parties.
Include MNoughts, Brain, Gold, Anagrams, Snap, Dice, Donkey, Circles. Artist and
Muzical

8 por cassotio [(£10 for two cassettes, £14 for all throell
FULL COLOUR, SOUND AND GRAPHICS

Send cheque/ PO to SHARDS SOFTWARE., 10 park Vale Court. Vine Way,
Brantwood Essex Cm14 4UR.

GENEROUS DEALER DISCOUNTS

STOPPRESS................ JUST RELEASED .-.. CITY DEFENCE Wit bbo
weanneeTEY, CoOlOUr, Bction missile command game £5.......... Ne on A t, South Devon TQ13 9BB.
Tel: 0626-832617
— -

I Cassette-Based Business Software by Andrew Drane

for

EPSON HX-20 PORTABLE
NEW from MST CONSULTANTS

STOCK CONTROL PACKAGE
£25.00 fully inclusive

You will wonder how you ever managed without this simple-to-operate,
salf-contained, functional, stock-control system. Features includa
*Hard copy on integral printer
*Ready access to all stock records
*Date and time recordings of printer listings
*Ability 10 store thousands of stock items on microcassette files
*Menu-based options displayed on integral LCD screen Software Menu
Options include:
Add/Amend stock, stock search, delete stock, reorder report, stock
evaluation, stock list, amend stock levels, file exchange.
Also EPSON HX-20 DATABASE., SUPER-CAPACITY card index system.
Choose your own headings. Facilities include sorts, searches, field totals
etc. £25 inclusive.

DRAGON 32 PACKAGES — available NOW
MST DATA — Card Index filing system. £19.95 inclusive.

MST INVOICES and STATEMENTS — Prints excellent and
detailed documents, etc. £19.95 inclusive. I
MST STOCK CONTROL — Stock lists, stock evaluation, Reorder
reports, etc. £19.95 inclusive.

MST BUSINESS ACCOUNTS — Debtor/Creditor details and
summaries, etc. on printout. £19.95 inclusive.

MST MAILER — Dedicated database for formatted address
labels etc. £19.95 inclusive.

Each program comes with descriptive leaflet, operator notes, etc.
Each customer will receive details of our hot-line link.
Cheques and Postal Orders should be made payable to MST
Consultants. Fully-inclusive prices include VAT and postage costs.

Send your remittance 1o
THADE INQUIRIES WELCOME VAT REG ND: 365-8505.07

MST CONSULTANTS
Newton Road, Bovey Tracey,
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GET THE BEST NEW PROGRAMS AND THE
_ALL-TIME GREATS, SPECTRUM OR Z2X81

AT SOFTWARE SUPERMARKET NOW

We started Software Supermarket with just one idea. Toplayallthe
Spectrum and ZX81 games we could find, to select the very best, and
to offer only those to our customers

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

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

SPECTRUM: 16/48K

Our latest Top iﬂ Programs for your Spectrum. They run on both 16 & 48K

3D TUNNEL Brilliant NEW 3D graphic game by Malcolm
‘Escape” Evans. Fly down the winding 3D
tunnel shooting bats, spiders, frogs and rats! Demo mode: 3 speeds: training
program for each phase. And (48X only) watch out for the Tube train!
(New Generation) £4.95
3D T ANx NEW game with stunning graphics Shoot the
enemy from your 3D tank tumret. 3 play levels: accurate

ballistics: 1 or 2 players: hold feature: demo mode lamm:; program. And
choose your own control keys: even plays ‘God Save The Cueen
(DK Tronics) £4.95

WINGED AVENGER .. s
all the stages of Er']fd'n_d &
orfginal ..a game to come back to.” Pop. Comp: Wiiy. Very fast ‘PHOENIX'

7 play levels: 3 attack waves: laser shield: mothership with smart bombs. (Work
force) £4.50 (16K ZXB1 version, £4.50)

GROUND ATTACK ..o
the arcade game” Yr:Comp
“Very absorbing” E&C: "Extramaly good” Pop:Comp.: Whly. Thrilling

SCRAMBLE". Pilot your ship thro" 26 zones: up, down, braks, thrust: smart
bombs: as you get better, it gets harder. [Silversoft) £5.95

c ENTIPE DE The first - and fast - Spectrum version of
the famous arcade game. Full arcade
ovement - left, right. up, down, fire - as you attack the centipede Great

g,a,fmcs Watch out for the jumping spider! 3 lives: hold feature
(DK’ Tronics) £4.95

Esc APE One of the bast and most original games we have
seen” § User, 5 very real dinosaurs chase you 1 ".uur:_'. the

maze as you search for the axe to escape. Different maze every time. 5 play
levals: Qs:reeds Hall of Fame. (New Geaneration) £4.95

G PMAN “The ane cassette that [ would buy...an
UII exceptional program. " Pop: Comp: Whkiy 16 mazes
each with demo mode: 9 speeds: laser gun helps against 4 chasers. Program
your own contiol keys pers:mau_e /save your Very own :;amﬂ (Camphell) £5.95
W! Fantastic graphics. Loads in 2 parts

COSMDS [instruction manual first). Protect your 9 ships against
1B aliens, warp mines, asteroids. Your graphic on-board computer helps with
elaborate displays. Our favourite new game. (Abbex) £4.95

] The first al:wewt'ue we've sean
FAUST s FOLLY that's worth playing in 16K. It'sgreat
and it's got graphics! Loads in two parnts: clear instructions first. Then a

smashing adventure with directions, inventory, look, score, save. Amazing!
Abbex) £4.95

“Recommended without reserve...a superh
OTEIELLO opponent” Yr.Comp. The great 18th Century power
game. Surround your opponent: capture his temitory. Millions of different
games: maximum 60 moves each. 1 or 2 players; demo game: 9 skill levels

print. (Mol) £7.95

spedallﬁltnﬂinrdumnfﬁuﬂhmpmurmmanﬂ-hh

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 SPECTRUM ONLY

'f hese programs use nearly all the Spectrum's 48K. They will not run on the 16K
Spectrum. But there are versions of Black Crystal. GB Lid, Pimania and
SpecChess for for 16K ZX81
P “The best adventure game we have reviewsd”
IMANIA S.User. “An adventure enthusiast’s dream” C&V
Games. Best use of Spectrum graphics and music we've seen. A wonderfully
witty adventure - and you could win the £6.000 Golden Sundial of Pi
(Automata) £10. (ZX81 16K version: £8)
TIMEG “The bast graphical game [ have seen on any
ATE micro” Interface. "Excellent graphics...one of
:r'!e b-'“'" Yr:Comp: "Fast and furious. . required playing for any Spectrum
1™ Which Micro? & skill levels: training program: Hold: Hall of Fame
P"t\.-a’h overlay. 26-page on-screen manual: (Quicksiva) £6.95

TIE H 0 “Superior to any other adventure game
BBIT .-lt“H;'-’ﬁ.':u'F' for the Spectrum” Yr-Comp
Free 285-page tllustrated book of The Hobbit contains clues to help solve the
adventure. 30 beautiful full-screen pictures: 500 word vocabulary: 16 page

instruction manual; save: print: pause. It took 4 pecple 18 months to write!
(Melbourne House) £14.95

GREAT BRITAIN LTD -2
sophisticated

management game” Pers:Comp wid: "Difficult and challenging”™ ZX G.:mp
Eue plays ‘Rule Eritann fa'! Choose your party and runthe country. Will inflation
and unemployment come down ot the rioters come out? [t's up to you. Then
walch the results on election night! (Hessell) £5 95 (16K ZXB1 version, £4.95)

s "The standard for ZXChess™ ZX Comp: "The
PECCI-IESS strongest chess program” Pop:Comp: Wiy,
Full graphic chessmen: 7 play levels: all lagal moves: position analysis for
problem-solving: reccmmended move option: print game history. (Artic) £9.45
(ZX81 non-graphic 16K version £9.95)

Take the adventure of your life
BLACK CRYSTAL 1B0K of program to unravel, on
two double-sided cassettes! You must solve each of the 55 tages to defeat the
Lords of Chaos. Real-time monster battles: 16 command keys. (Carnell) £7.50
(16K ZXB1 version: Owver 100K loads in 7 pants. £7.50)
'-------------------1

Post to: SOFTWARE SUPERMARKET, 87 Howard's Lane, Londan, SW15 ENU

{If you do not want to cut this magazine, write your order out carefully on plain
paper and quote this number: YC7 )

1 own a 16K Spectrum/48K Spectrum/16K ZX81

| enclose my Cheque/PO for £............ made payable to Software Supermarket,
Please useé block capitals. If we can’t read it. you won't get it.

Name
Address e e =B L R L

Fostcode
Phone, if any, in case we have any query

Program Name Computar Prica

POSTAGE UK. Add 55p cnly perordar
AND EUROPE. Add §5p for sach program
PACKING QUTSIDE EUROPE. Add £1 for each program airmail

P&PE

TOTALE

SOFTWARE SUPERMARKET 8
87 Howard's Lane, London SW15 6NU. 01-789 8546




The first demonstration program.

a

1
i

WO R

16 DIMC(4,4),04,4>
28

21
22
23

24
29
26
27
28
29
38 FORA=1TO4
31
32 FORC=1TO4

33 POKE36874,C(A.,CO
34

35

36 NEXTC.B.A
48 POKE36873,8:PRINT"4 THE VIC BOOGIE"

28 FRINT" S
660 PRINT"MMBY :":PRINT"NMIEH. MACIELINSKI" : PRINT"

GOSUEB46

DATR225,231,239;: 248,
202,219,225,232,225,231.,235,
248,215, 223,228, 235 RESTORE
FORAR=1TO4

FORB=1TO4

READB(A., B>

NEXTB. R

POKE36878, 15

DATA195.215, 195,219,195,
221,195,219
DATAR282, 225,289,228, 289,
229,289,228
DATA195.,215,195,2159.1935,

221,195,213
DATA17S5.,261, 175,267,173,
289,175,267

RE Mo o o
FORA=1T04

FORB=1TO4
RERDC<A.E>,D{A.B>
NEXTE.H

DEL=228

FORB=1TO2

FOKE36875., DCA, C) : POKE36876.
BCA, IMTCRNDCTI >%4+150 : GOSUE @
FORD=1TODEL :HEXT : POKE36874.,
@:FOKE36875.8

GOTOSE

4 Ww e " :RETURN These driving barrelhouse
71 IFC=1THENPRINT" eXUBL LS xBissl Sewmi | | " ; boogies, penned by Adam
72 IFC=2THEMPRINT" 'E Id = xEEi =aEEL \"; Macielinski, take you for a
72 IFC=3THENPRINT" ® IR SN ) stomp through the Vic’s
- (1] - le %

e E.’;:‘}H?I”Em”mﬁ";,..f“ I3 = NS = three music channels and
76 IFC=1THENPRINT" oMENL-d = x3EN 3 = xEESL “<EENI " show you how to
77 IFC=2THENPRINT" ¥ENI @ XNEENI |2 = :EEENI 3 = NEEi| | " orchestrate a full
78 IFC=3THENPRINT" oMiNL-d = xBENl 4 = EEL JWENl " Wohers d :
79 IFC=4THENPRINT" X8BI @ XENEEI |2 = X NEEI = = XEEEI| |" polyphonic sound to suit

80 RETURN your musical tastes.

PLAY THAI BOOGIE

THE VIC has three sound generators: one bass, | 10 HEs e SOME. OF THE ORARHICS FHD COMTRIX. in a Dim statement. To make the left-hand less
one tenor, and one soprano. Each generator | CHARACTERS USED IN THE PROGRAM boring and monotonous three different keys
can be used independently or together. Most ! gy S/ Ot DO have been used, but the chord played is still
of the time, only one, or even two generators ::: = CURSOR LR[{_.E-;" the same. Therefore a total of 12 different
are used. One good example of two sound X - CURSOR HOME notes will be stored. In the first demonstration

generators working together is in Bug-Byte's
Vicmen.

Here we shall delve in to the art of using
three sound generators at the same time

set up a fixed left-hand section of the keyboard

= CLR

"8 - REVERSE ON (CTRL » KEWS)
— REVERSE OFF (CTRL + KEV®) [

- WHITE CCTRL + 2 i

= BLACK (CTRL + 1)

- GREEN (CTRL + &>

YELLOW (CTRL + 8)»

program which includes a humorous ani-
mation — the set of chords is played rwice and
the third chord is in the same key as the first
chord.

;i..}"."l'!

are as follows — the right-hand column gives

ﬁ&gggg;ggggxgu;zaamggu

i ir iscords . wi " ¢ - COMMODORE LOGO + KEY A Tirh m 17 ol £ H e
ulth_uut creating discords. People with a = 2 COMODORE LOGO + KEV D With each key played, four notes may be
musical ear should understand the method ‘Ir"' - E.GWDWE + EEV L played to accompany the left-hand chords. In

. i " : . = COMMODDRE + KEY M o a : .
used very clearly. The method adopted is to "= - COMMODORE + KEY T the key of C-major the notes for the right-hand

“w" = COMMODORE + KEY O

using the bass and tenor sound generators.
The notes for the lefi-hand voices are stored

SHIFT + M the value in the Vie manual.
feontinued on next page)
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feantinued from previous page)

The second demonstration program.

Note Value
g %g? 1 DIMAC4,4),B¢4,8),C¢4,8>
= o 2 DATA22S,231,235,248,2089, 219,225,232, 225,231, 235, 248. 215,223, 228.
235
topC 240 3 FORA=1T04

In both demonstration programs the right- 4 FORE=1TO4
hand notes are handled by a Dim statement 5 READACA. B)
and are played randomly by using 6 NEXTE.RA
INTIRNDIT*4) +1 7 FORAR=1TO04
The T1 ensures that a totally random number 8 FORB=1TO8

is produced. This method then produces a 10 NEXTB, A

9 READECA.B).C(A.B>

totally random tune together with the main | | 14 payry95,215, 195,215, 8,283, 8,207, @, 215, 0,215,8, 203, 8. 267
lefi-hand chords, using all three sound | | 15> pATR2@9,225,209,225.8,217.8,219,8,225,8,225,0,217,0,219
Eenerators. 13 DATAL195.215.195,215.68,203,0,207,0,215.,0,215,8.263. 0. 297

The second demonstration program uses a | | 14 DATA175.2@1,175,201.0,187,8,191,0,201,0,201,0,187,0, 151
more complicated set of chords which | | 20 POKE36879,8:PRINT" ] VIC BOOGIE II"™:PRINT"

produces a mixture of two or three sound

e e
21 PRINT"XNBY : " :PRINT"MalR. MACIEL INSKI" : PUI{EESE?SJIE DEL‘*iEB
22 PRINT " Sduiniuteinlatn DI ar

geﬂtratﬂ[ﬁ gﬂing on at once. Th1$ iS bf{:auﬁﬁ 23 FRIHT. m...»ﬂﬂ n.m|= |
the first four notes in the left-hand Dim | | 54 PRINT " esiaisisisaiigsep R BBRBERREBSBA |72 1731 {71781 170 17N Al
statement were all more than 0, whereas the 29 PRIHT“WW\III (4B Wi (=W (=M1 (TTTHE RREAS =R "

rest of the Dim contained half 0s and half | | 26 PRINT" =
proper notes. This creates an interesting effect | | 3@ FORA=1T04

.| | 31 FORB=1T02
and the contrast between two-part harmony 32 FORC=1TOS

DD R R BRI T RASH B IN

Hnd ThrEE'pﬂn harmun}' ShﬂWS WE" a3 PDKESSB?4!B(HJ C)
With a lot of experimentation — unless you 24 POKE36875.C(R,C)
have a piano or a similar instrument — you | | 35 POKE36876,RA(A, INT(RNDCTI)#4+1)) : GOSUB4@
could produce your own tunes and left-hand | | 36 FORF=1TODEL : NEXT
chords. Perhaps you could even add a little | | 37 POKE36874,8:POKE36875.0

; ; R - 38 HEXTC.E.A
\':’h_l[l'.‘ nmsc_tc.r the tune 1o give it an alien, 35 GOTO36
Rt quaiity. 40 PRINT" SOO0OOICOITdBERRNBI" ;

I would advise against turning up the | | 44 TFC=1ORC=STHENPRINT" @ . XENENENI 3 & EEEENMI | *
volume too far: quite apart from the 42 IFC=20RC=6THENPRINT"s _ FENBENIY = BEENI. - "
neighbours, the faithful old TV cannot stand | | 43 IFC=30RC=FTHENPRINT" @ . MENNERI & = XIENEEI | "
the wear and tear that multi-harmony tunes | | 44 IFC=40RC=8THENFRINT" o |MISNNEI 2 SrFJIENREG -~

can produce. So just remember to play it cool. 45 RETURN

Battle of Britain

By Microgame Simulations for the Spectrum

One day in summer, 1940, Reports are coming in of enemy
bomber squadrons erossing the English coast; target unknown,

How are you to deploy the ning fighter squandrons under your
command 10 intercept the incoming threat!

_ British and enemy squadron movements are plotted on a superb
high resolution secreen map of south east England with
communications signals presented both wvisually and in morse
code.

Features variable difficulty levels, full control of sguadron
movements, randomly selected targets and bomber routes for
each game, intelligence reports, refuelling etc.

A tense game of strategy for one player.

48K Strategic
Wargame

only £5.95
(inc. p&p)

73 The Broadway, Grantc-l;ester. Cmridga CB3aNOQ
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SOFTWARE FOR BBC
TRS-80 AND GENIE
from DAVANSOFT

Win the Foola?

With the latest version of D 5 Peckett's well-known Pools Prediction progeam. Now
available for BEC Micro Ineeds 37K memory) as well is the TRS-80 (LI} and Video
Gende,

Program and instructions £4.95
Database tapo loptional, but £13.50
holds data on over GO0 matches)

Program and DB woegther £17.50

baby PILOT

-to-use, frendly and very fast version of this important teaching language.
Normal PILOT commands PLUS arithmatic, graphics, loops and other extra festues.
baby PILOT ITRS-B0 and VG only) £3.95

TRS-80/VG Shitt-Lock

Avold the eritation of holding-down the shift iy to enter lowa-case, Adds 2 new
commands to Level Il BASIC 1o make the keyvbosrd work Bke n typewriter, or switch
back to normal,
Shift-Lock (must have I'case h'wara) E3.95

BBC Disasssmbler
Now — A full 6502 disassemblér, with sutomatic labelling, and with the ability 1o avoid
data aress. Optional dumps to printer and/or tape for later study, modification and

£5.96

BBC Character Bullder

Makes it sasy to re-define charscters for the Beeb's VDU 23, command. Create
characters on the screen and save them directly as lines of program — essential to the
koan BBC programmer.
Character builder £4.95

BBC Tape-Copy
Wormed that you cannot make safety copes of valuable BEC maching-oods tapes?
This program will back-up any standard format machine-code tape, complato with start

sddress, oic.
Tope-Copy (32K only) £7.50

All these prices ane fully inclusive and are for cassetie-based programs only.

DAVANSOFT

1 Delapoer Drive, Haverfordwest,
Dyfed, SAB1 THX

We are ahways looking for high-guality programs for TRS-80, VG and BBC computers,
and will pay up 1o 0% royalties for suable material, Pleass conldct us with your
proposals or for dotails of our requiremants.




much more

of your computer!

More memory for your ZX81!

ZX-PANDA.

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

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

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

SO L (Lo

More sound from your ZX Spectrum!
Echo

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

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

No additional power supply needed! _
Attractively cased — looks good

— SOUNDS GOOD!

Only £23.50

More memory for your Jupiter Ace
Pacer | L @ ,:f'm N
The uniquely expandable —

16K RAM pack e PACKEL |

Similar concept to ZX-PANDA but for St ————

the incredible Jupiter Ace.

Attractive, solidly built 16K RAM pack
with the facility of expanding to 32K
by plug-in module.

For more power to faster FORTH . . .
you need a PACER! =
16K Expandable RAM . . ... £29.95 &ififfiarm
16K Expansion Module. . . . . £19.95

e s

Vixen RAM Cartridge for the VIC-20

Switchable between 16K or 8K + 3K.

Gives you the option of full 16K RAM or 8K and 3K RAM in one
package. When added to a Standard ViC-20 :.
gives 16384 bytes of extra memory in
memory blocks 1 and 2 or
3092 bytes of extra memory
into the 3K memory block AND g
8192 bytes of extra memory
switchable between memory
blocks 1 and 3.

Fully compatible with available motherboards/modules.

Simply plugs into the rear expansion port of computer.

No re-addressing of existing BASIC programs needed. Only £44.95

Tandem

Expandable Expansion System for the VIC-20
Gives 4 expansion slots for VIC-20 cartridges.
Custom-designed case. Plugs directly into
computer. Further expanded
by using TANDEM System!
ROM socket for expansion.

No extra power supply needed.
Only £34.95

I N I N S . | I N ___ |
To: Stonechip Electronics, Unit 9, The Brook Industrial Estate, Deadbrook Lane, l
ratvot, Hants, Teiephone: (0252 318260, 2

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

B Al prices are inclusive of VAT, Post & Packing lor UK. deliveries [overseas add 15%)

l A AR I R e e e U S S e e e B T I
DR e o e e iy m ) i m  ma omh cTa  w m  F a I

1 STONECHIP |
| ELECTRONICS |

I “more ways to make more of i
your computer Y

I N I N S S S
DEALER ENQUIRIES WELCOME  Delivery approx 14 days
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Figure 1. A listing of routines used in the
rmachine code with the Start addresses. The
machine code is in the form of a decimal
dump in blocks of six bytes with the Start
address of each block given.

Start

address Routine.

29666 Check and accept 0-255 and Print
keys pressed in Input lines.

29859 Pause until key pressed. Uses Halt
command.

29871 Check last key press.

29900 Check number selected with menu
options 1, 3 and 6.

29951 Main typewriter calls for un-shifted
and single shifted keys.

29971 Double-shifted key calls.

29973 Print 8 x and 1 x size redefined
characters.

30076 Print Spectrum and “new" redefin-
ed characters.

3057 Print “decimal-number” prompt.

30182 Print screen format for Redefine
Maode.

30364 Print instructions routines.

30774 Data for sub-menu.

30821 Restore character mode in use.

30831 Print sub-menu.

30855 Data for menu.

309686 Print menu.

31013 Set screen and input lines bright.

31027 Erase-a-page start.

31038 Next page.

31067 Data for double-shift alternative
character set.

31083 Store character mode in use.

31097 Normal and single-shifted key calls

3177 double-shifted key check and calls,

31214 Justify.

31242 Erase part of a page.

31203 Find cursor.

31316 Rubout.

31350 Justify subroutine.,

31493/4/5 Spare.

31496 Data for Justify.

31500 Insert/delete.

316599 Spare.

31600 Find page.

31624 Erase a complete page.

31636 Print a page.

31664 Squeek,

31684 Buzz.

31710/11 Spare.

31712 New character set codes.

32481 Set parameters of page to be
printed and call print page.

32489 Spare.

32490 Tap.

32500 Check character to be plotted.

32534 Plot character.

32573 Set Spectrum character mode,

32580 Set new character mode

32587-91 Spare.

32592 Set Over 1 for cursor.

32600 Plot cursor,

32651 Data for cursor position X.,Y top left
= 1,1.

32663 Cursor handling for MNewline,
Space, and put character plotted in-
to x5 array.

32692

32767 Cursor keys check and move as re-
quired. Uses In function to read
keys being pressed instead of Peek-
ing Last Key 23560.

Data

31616 Page number in use.

32601 Character code of key to be Plotted.

31529 MNumber of characters to be inserted

or deleted.

THi1S PROGRAM for the 16K Spectrum started
out as a straightforward typewriter program in
Basic with approximately 30 bytes of machine
code to plot characters on to the screen in such
a way as to give 42 characters per line. But the
program was slow and used too much RAM,
leaving little free for dara storage.

The solution was to convert all the routines
into machine code and maintain a minimum of
four pages of data with 42 characters per line,
this being the equivalent of five and a quarter
pages of text if the normal 32 characters per
line were used.

Up to this point I had been using the
Spectrum character set, but the upper-case
letters were touching each other and making
the text illegible. I added a new character set
with all the characters redefined on a six-by-
eight pixel format. This created the option of
using the Spectrum set or the new typewriter-
mode set.

The program starts with the main Menu,
which has six options.

The Start option takes you into the type-
writer mode. It begins by asking for the page
required and printing the selected page. This
is done to avoid accidental overtyping of an
existing page of text. A cursor is placed in the
first character position at the top left of the
screen, and can be moved to any position by
means of Caps Shift and cursor controls: keys
5-8.

The cursor always indicates the position of
the next character to be typed. If the cursor is
moved over existing typing the character will
change to white Ink and show through the
cursor. If a character is overtyped, then it will
be printed on top of the existing character, but
the last character typed is held in the memory
of the computer.

All Spectrum characters are available, using
Shift keys as necessary, and all but the double-
Shifted ones are auto-repeat.

Incorrect entries can be quickly erased by
the use of Caps Shift and Delete. This will
erase the character behind the cursor and
backspace the cursor over the deleted

character. At the start of a line it will erase the
last character on the previous line and
backspace on to that line. This function is also
auto-repeat.

A Newline is obtained by pressing Enter,
and this function will also auto-repeat. If the
cursor is on line 22 then Enter will move the
cursor to the end of line 22 where it is split
into two, bracketing the last line, to indicate
that the end of the page has been reached.

This method is used to erase the last
character on a page, the cursor being in effect
after the last character. There are several
options available in this mode and, as a guide,
these are indicated on line 24, with the keys
necessary for each option shown in inverse
video. The next options require both Shift
keys to be pressed before the option letter.
First, n{ext) will scroll the page off the screen
and replace it with a copy of the next page.
This can be used after finishing typing a page
or to read through the pages. If you are on
page 4 then the next page will be page 1.
Second, m{enu) will take you back to the main
Menu. Third, z is the copy key and, as it
suggests it will copy the page on the screen o
the printer.

A further facility is the Edit mode. This is
accessed by Caps Shift and Edit, and when
selected will give you five options. These will
be printed on line 24 of the screen with the key
presses for each option shown in inverse,

Insert — when selecting this option the
cursor must be over the first character in the
block to be Shifted right. You will be asked
how many characters you require 1o be
inserted; this must be in the range 0-255. The
decimal number can be entered cither with
leading zeros like 032 or 006, in which case the
Spectrum will atuomatically accept the
number without the need for Enter, or as a
“normal’” number, that is, 32 or 6, in which
case, if it is less than 100, the use of Enter is
required. Each key press is checked, a buzz
will sound if the entry is not valid and three
guestionmarks will be printed. A zero entry
will skip this routine.
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The maximum number of characters that

can be inserted is one less than the number of

characters from the cursor to the end of the
page if this is less than 255.

Any character pushed off the page by this
routine will be lost. After a number has been
accepted the page will scroll off the screen and
be replaced instantly with the modified page
and the cursor, still in its original position, 50
that the required information can be typed in.

Delete — this option is similar to Insert in
that the cursor is placed over the first
character in the block to be deleted, and you
will be asked how many characters you require
deleting before the page is scrolled off the
screen and reprinted with the correction made.

The Erase option will erase part of a page
reaching from the end of the page to the line
below the cursor. So the cursor must be placed
on the last line of typing that you wish to keep

before this option is called. The erased part of

the page will scroll up and off the screen; the
retained part stays in position.

Justify — there are two Justify options, with
both you have a further choice of justifying the
whole page or the cursor line only. So if only
the cursor line is required, be sure to place the
cursor anywhere on the required line before
this mode 1s selected. Justfy left will scroll the

- SPECTRUM

page off the screen and reprint it with the line
or page shifted to the lefi-hand margin. Justify
left/right will scroll the page off the screen and
reprint it with the line or page shifted left and
the space between words padded out so that
the last letter of the last word in each line is at
the right-hand margin.

These last options can be skipped if the Edit
mode is accidentally selected by pressing any
other key. The Edit mode cannot be selected
with the cursor at the end of the page.

The Stop command stops the program with
the usual report and a message that **Continue
will restart at Menu”. If the program is
broken then Goto 9000 will also restart at the
menu. If Run is used then all existing typing
will be erased.

Now'’s the time to
tackle that long-
deferred oeuvre
with Stuart
Nicholls’

fast machine-
code word
processor

Figure 2.

- 0,0,0.0.9.0,0.0
f = 16,.16.16,16,0.,16,0.0
" om 3“;3@-3,9-0.9‘9.0
% = 0,40,124,40,184 ,40,0.,0,
s = 16.56.00.56.20,120.16.0.
“ = @,100.104,16,44,76.0,0,
A = dx.00,32.64,7.52.0.08.,

= 16,.16,0.9,9,0,0.,0,
¢ = 8,48, ,1816 368,08 @
) & JR,16,10.16,10,32,0.,0,
+ = 0,49,18,184 16 30 0.0,
: B,10,16,184,10,16.9.8,
, = 9.@B,0,0.8,.8,18.8
I m 0,00 184.0.0.,0.0.;
s 2 2,0,0.90,.16,.16.0..0
s = @4, B,18,38,684,0,06.
@ » BE, 78,81 B4 100,560 0.
a« = 186.48,1¢,16,16,56,9.,9,
¥ a BE . BBR,B.16,0B,184.0.0,;
3 om And.4,.56,4.4,.1530,0.6,
4 = 6G4,72,.7R,124,.8,8,0,0,
S om 1R4 04,1520 .4.,4,1230,0.0,
& = 55.64-l35aﬁﬂgﬁﬂa5h.ﬂ,ﬁa
7 = 1G4 . 4.4,8.16.02,0.0,
8 = 56.88.56.688,65.45¢6 0.0,
9 = 56,.08,.68.00.4,56.6.0,

5 0,15,16.9,10,;16,0.0;

= @.16.16. 018,186,320,

= 9,16,32.64,38,16, 0.9,
= = P,0,124.9,124.98,0,0,
» = @,16,8.4.8,16,8.9,

= EG6,.88,8,16.2,16,0,0,
' EA .70 . BL,98,.64,56 .0 0
A o~ 56,60 ,60,184,66,68,0,06,
£ =« 120,658,150, 56 64, 150 0.0
C u BG.60,064,04,60,56,0,0,
O = 1g0,60,66,66,68,180. 0.0,
E 124 64,120 .64 ,64, 154,0,0,
F 124 64 120,64 .64 .04, 0,0,
G = 56,68,.61,92,66,36.0,0,
{ = EE,EE,134.E¥.EE-E$qQ.u-

S6,16,.1¢,16.,18.00.,0.0,

] ﬂ.b_.-“_ﬁ.ﬂl.!:l.?ﬁ.d-b.ul.u.
¥ TR.89,9C,00,7VR.00,0,0
L a Bd;Bd,6d,0d,0d,134,0,0,
f o= 68,1068,04,60,08,.008,0,0,
Now 68,100,804, 76,68 .80.0.0,

0 = S6,60,60, 60,60 ,56,0.0,
P = im0, 80,50,120,64,64.0.0.
o = 56,58,60,68,84,.56,4.0.
B = 1z0,86.88 150,72.68,.0.0.
5 = HE, 84,58,4,68,58,0,8,
T igd 16,16 e 18 .i6.0.0,
y 55,53,5c,ée.ée.ue.m,n.
) = EBL.EA.ER.E6,40.16.0.0.
U o= G0.00.84.04.100,40,0,0.
X = 60,40,16.16.40.68,0,6,

= BB,40,16,16,16.,16.,.9.,.8
z = 194,8.16.32.84.124.0,0.
[ = 48, 52,32,30,32.48.0.0.,
;1 83°8:3%08:804a04°"
t = 16.586. 84,1616 16/ 0. 0.
_ = D.0,0.0,0,0,08, 582,
E = B4,06,02,112,02_.32.,.184.9,
a2 = @.%A 4. CO.CO 8@ 0.0,
b = BG4 1BV o8, . 68, 068 138,90,
E = @,60,84,.84.54,680.0.,0,
d = 4.60,608,.68.60,.6Q,0,0
t = 9.58.,60.120,64,56,6,6
I = 24,056,038, 120,35 ,98.,6,6.
5 = ©,98,8B,6B,60,50,4.56
o= 84,100, 68,608 688,68,0.0,
P = dg.D,4b8 18 ,16,56. 9,0,
Jd 15,0 . 48 18 16,16 .80 .38 .,
E = Bad.6d.752,142 92 . &8,6 0.
| = G464 64 .84, b0, E6,0,0,
B ow D40, 04 B4, b4, bl 0,0,
now 0,120,.80.86,60,.88,0,0.,
¢ = 0,568,608 .60,60,56,0,0
P o= B 120,606,668, 68, 120,64,64,
9 = Q.80.88,.60,.60,.60.4.4,
F o= 0,SA.BA,84,.84,64,.0,0,
3 = B.568,64,56,4,120,08,0,

- 357 150,45 ,.52.36.84.0.0.
[ = B, e0,.00,68,88.80,0.9,
C m RLEALED,ER.40.16.0.0,
i = B,04 54 .84, 84 40,080,090,
: = B,808,40.186 40,680,080
Yy = B,.BB.6B.EB . Em.E0,.4,56,
T s @.124,B.16 .92 124,00
t = 4B, 0p,08,64,35.02.a48,06,
| = 16.16.18.16,1¢ 15,3,6,
3 = E*é“gg*** 66624

L F -
g - 212:35¢%242: 260" Eﬁa 196,118,

o Dear sfrfnw.m
* . _Please fing

The Erase-a-page option will ask which page
is to be deleted. Any choice other than 1-4 will
take you back to the menu, The page selected
will be instantly erased.

Pages can be Loaded and Saved on tape with
appropriate options. You will be asked to
name the pages when Loading and Saving; the
usual rule of 10 characters maximum applies.

The Change-typeface option will give you
three options: Normal, New and Redefine.

Normal gives typing with the Spectrum
characters, but because of the squashed look of
the eight-by-eight pixel format, certain
characters will look odd.

MNew: because of the problems outlined
above, a new keyboard has been defined to
give a six-by-ecight character set. When rhis

mode is selected, all typing on the Spectrum
will use the new characters, the program
listing may be shown in the new characters,
but instructions and menus will still use the
Spectrum set.

Redefine: any character in the new set can
be redefined with this option. The Spectrum
will require the character to be redefined and
the decimal number of lines 1-8 of the new
character. A display will be given showing the
Spectrum character sclected with the new
character beside it; above this will be a grid
with lines 1 1o 8 and columns a to findicated.
As each decimal number is entered the
character will be shown magnified on this grid
and the actual size character will alter its shape
accordingly.

The character grid is in two colours, yellow
and green; the yellow area indicates six
columns a to f, and any redefined character
should stay within this area as it is only this
part of the character that is plotted on the
sCTeen.

With this routine the whole keyboard could
be redefined to suit your needs. If you want to
retain your redefined keyboard then the word
processor program will need to be reSaved
with the command Goto 9900,

The Spectrum will either buzz if an

{continued on page 88)
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“dKironics

ZXKEYBOARD FOR USE WITH 80/81 SPECTRUM

Cur new cased keyboard has 52 keys. 12 of these are used for the numeric pad. The numeric pad offers some useful features, you can cursor with
one hand and it wall be a boon for anyone who enters a ot of numeric data. The pad is a repeat of the 1-9 keys plus it has a full stop and a shiftkey. The
numeric pad keys are coloured in red, the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive. The
case measures 15 x 9 x 22 The computer (ether 8B0/8| or spectrum) fits neatly inside. You will have (o remove the computer from its onginal case, itis
then screwed to the base of the case. The case had all the bosses already fitted and the screw holes are marked. Also fitted inside the case is a mother
board (8] model only] which allows 16K, 32K and 64K 1o be fitted in the case. All the connections are at the rear of the case 1.e. Power, Mic, Ear, T.V
and the expansion port. The case s large enough for other add ons also
10 be htted nside. One of these could be the power supply, then you
could very quickly fit 2 mains switch, or a switch on the 9V line. This
means you have a very smart self-contained unit. This case does not
Stop you from using any other add-ons that you may have e.q. Printer
elc. We are convinced that ths is the best keyboard available at
present, it offers more keys and features than any other keyboard in its

price range

NOTE

I'he case can be purchased separatehy: wath the keyboard aperture
uricut, soif you have one of our early uncased keyboards. or in fact any
other supphers” keyboards, these coukd be ftted. The keyboard is
connected Lo your computer Dy a nbbon cable and this Nas connectons
fitted which simply push into the Snclair connectors. It i a simpée bwo
minute job and requires NO electronic skills. This keyboard does not
need any soldenng, Please specify onorder whether you require the Zx
8l or Spectrumcase

SPECTRUM MODEL

This is supphed wath spectrum legends. and a shightly different base
for fiting the spectrum inside, again all the connectors are at the rear of
the case and there 5 plenty of room for the power supply (and other
add-ons). Should you want o change, we ¢an supply both the

Spectrum legends and details of updating your case which will enable Y D - Qi
=3 e 4 .
modification from the 2X Bl {0 specirum, PLEASE specify on your order — K E BOAR

whether you require J:“ﬁ: 8l or Bi-‘t‘t";;u-"-'? case (SPEC‘I’RUMIB" v

! e | .
o (e ™™ | | SPECTRUM LIGHT PEN SPECTRI
S == I 1 16K Memory Exp:
el =] el The 16K uses 4116 £
The pen enables Static Ram and occL
, a3 you to produce high using the Static Rarr
E B =] . resolution ¢ cl.’awulrf.qs fp{*vﬁ low pawer R:
on your own elevi- the computer. All t
Internal fi xlng for SI0N SeL. saving a vast which comes to yot

E\_‘FDOE amount of me over where, Position in r
ZX81 k i rdcase. using basic program

ming statements, such
as Piot, Draw etc. You
can erase, m;_}-:_]l.‘y and
save dravvings and i
Comeas compiete with
software  program

64K Memory Expi
All the above inforn
! I advantage lies in the

L6K of usable memc
the use of other adc
B192-65536.The Blo

el T ]
OSSR N

LIIC SUPED SOPIt pen s ~ \ Spectrum Memory

| = available from DK = —_\ & Upgrade your Spectr

Internal fixing for tronics it is simply slipped ins

spectr keyboard £ 19 9 5 =2, = are supplied, and th

i = time. The fitting req

L% same as Sinclair’s up
- ———— i
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ZX 80~-81 Specirum
HARDWARE

SPECTRUM/81 TOOLKIT

Ths is the toolkit which won acclaim in the feature in the August
1982 issue [pages 2% and 30) of Sinclair User. "It is the most impressive
program, fast in execution with clear and full instructions....it stands out
from the rest of the field.” The ZXED is a powerful editor for use on the
expanded ZX81 . Itis intended for use by the senous BASIC programmer
and offers several useful and time saving features most heipful during all
stages of program development. The faciliies provided are as follows:
ALTER, BYTES, COPY, DELETE. FIND, HELP, INSERT, KEEP. MIOVE,
RENUMBER AND VERIFY, The Soectrum Toolkit contains most of the

T e N v b s e

features above ;.uLn SUTCHINE NUMDerer and "}"'}f'r"i't.'f_'ﬁ:"‘ri'i VWil TLIN i1 the

16K and 48K spectrum.

Both at
only £6.95

4K GRAPHICSROM £24.95

The DK Graphic module is our latest ZX 8l accessory. This module
unlike most other accessones fits neatly inside your computer under the
keyboard. The module comes ready built, fully tested and complete
with a 4K graphic ROM. This will give you an unbelievable 448 extra
pre-programmed graphics. your normal graphic set contains only &4
This means that you now have 512 graphics and with their inverse
1024. This now tums the 81 into a very powerful computer with a
graphic set rarely found on larger more expensive machines. In the
ROM are lower case letters, bombs. bullets, rockets, tanks, a complete
set of invaders graphics and that only accounts for about 50 of them,
there are still about 400 left [that may give you anidea as to the scope of
the new ROM). However, the module does notfinishthere, it alsohasa.
spare holder on the board which will accept a further 4K of ROM/RAM
This holder can be fitted with a TK/2ZK/RAM and can be used for user
definable graphics S0 yOu can create your own cuslom character sets

WHY WAIT?
ORDER TODAY FOR FAST DELIVERY

FLEXIBLE
RIBBON
CONNECTOR

If you have ever had whiteouts
or systemn crashes this could be
the answer. It stops the move-
ment between the computer and
the RAM expansion, it is supplied
with a nbbon., 6 inches long. with
4 male connector at one end and

a female at the other._at only

16/64 MEMORY /.
FOR ZX 81 ldi

16K Memory £22.95
16K [uncased) E19.95
LA Memory £52.95

LA (uncased) £49.95

£10 o
b

UM MEMORY

ansion £22.95

Jynamic Ram Chips. We use the dynamic as they are much denserthan
Jpy less space. They are also much cheaper than the equivalent product
n. The Ram is manufactured with high quality matenals, and uses high
ams. It is supplied ready-built and only needs to be plugged into the rear of
the components are fitted into holders. This massive add-on memory
iu fully assembled and tested is the cheapest 16K memory available any-
memory from 16384 to 32768. (Same as the Sinclair memory

16K [UNCASED) £E19.95
ransion £52.95
mation on the 16K also applies to the 64K Memory Expansion, but the
1e 64K giving nearly FOUR times the memory. This advanced model has
ory. In addition. the block from 8K to 16K can be switched out to enable
d-ons. The graphics ROM is to be used in this area. Position in Memaory:
ock From 8192-16384 is switchable. 64K [UNCASED) £49.95
y Expansion £35.00
trum to 48K of user Ram. The Spectrum memory expansion is simple to fit,
15ide the case, and then only requires plugging in. Full fitting instructons
e only tool you will need is a screwdniver and just two minutes of your
juires No electronic skills. Position in memory from 32768 to 65536. (The
pgrade to 48K

Pleasesendme............ DT o) et s e s 7a e fatiar el
Pleasesendme. ......c.ccnue.. o ot I Y e B, L R |
Please add on £1.25 for PIP [
in enclose cheque/P.O. payable to DK Tronicstotale . ..........
ordebitmy AccessiBarclaycard [ T [ [ [ [ [ [ [ [ [T [ [ []] |
Sagrumure E B |
R T e T g
Agdness I
Send to DK Tronics, 23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk. '
Tel. Gt. Yarmouth (0493) 602453

MCS |
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is

d calls. For example, line

jumps, an

LD A, (23580)

CP “n"
JR NZ NEXT

CALL 31038
JR LINE 50

NEXT CP“m"
JR LINE 60

RET Z
be | The only time a Ret to Basic would be made

and lines 50 to 780 and 8000 to 8040 could
then be deleted. This would also have the
the typewriter mode which can be annoying if

benefit of making the Break key inoperable in
Caps Shift and Space are pressed by mistake.

1000 RANDOMIZE USR "START ADDRESS' :

when the Menu option is chosen, so line 1000
GOTOm

necessary
230:
would become;

input

inting can

29666 shows how to

MAE R R TR L E T

PRINT # x
can be replaced by Open Channel and Print

ine starting at

If any section of the program fails to run
then, using the list of routines and addresses,
you should be able to check the machine code.

The rout
clear the Input lines 23 and 24 and which
routine to clear the input lines, and the Basic
a straightforward case of checking which keys
are being pressed by Peeking the variable Last
Key at address 23560 and making the

Inkey$ can be replaced by a call to the ROM
String ROM calls. The rest of option 1 is then

1 and option 6 to machine code.
displayed on these lines. The Basic

I have purposely kept some of the program in
channel to open so that pr

Basic so that you may follow it more easily. It

to appear on the screen will be the main menu.
would be a simple task to convert all of option

ic,

the

In

Typewriter mode a key tap will sound with

each key press.

ing it.

Il then load the Bas

i5 wi

diately after the Basic program using
SAVE “spc.”CODE 29666,3102

and Verify.

Enter your favourite machine-code loader,

Clear 29665 and enter the machine code. Save
Rewind to the start of the Basic program and

To load the program Enter the Basic
Lmd “[}’m!:‘ Th

program and Save it by Goto 9900; this will
auto-run the program when complete. Stop
the tape at the second Start tape prompt and

Verify the Basic before New

15 Imme

prompt, or skip the routine being called. A
squeak will sound each time a menu option is

chosen and valid entry made.
the machine code and auto-run. The first thing

th

incorrect option is chosen, or repeat the

fcontinued from page 85)
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MONITOR

If you want to make the most of your BBC you will
have to do battle with machine code. Richard Harris's
monitor which tucks into just 2K of RAM yet includes a
full disassembler should even up the odds.

WHY MIGHT you need a machine-code
monitor? It could be that you want to
investigate the machine-operating system, to
see how programs and data are stored, or to
test and change machine-code programs.
Perhaps you wish to investigate screen layout,
or even to recover corrupted Basic programs.

Whether you want to explore the workings
of the BBC Micro or develop your own
machine-code programs, this BBC monitor
will fit most of the features of a good monitor
into less than 2K, including a disassembler
which — since it is written in machine code —
runs a lot faster than some of the BBC
disassemblers available commercially.

Six facilities

The monitor offers six facilities. It allows
you to: display and change the contents of
memory; display a block of memory; move a
block of memory; run a section of machine
code; disassemble code; and set the values of
6502 registers, run a subroutine and display
the values of the registers on exit.

The published listing contains the assembly
program which assembles the machine code
for the monitor. It is not necessary, of course,
to type in the comments and the preceding
backslash.

Before running the program you must
decide where you want the machine code to be
assembled. Two of the most useful locations
are below Page or above Himem. The version
given here takes the first option and locates the
monitor at 3600 — E10 in hex. To prevent it

overwriting the assembly program, you need
to move the start of the Basic program area.
Once you have saved the program as listed,
type in:
PAGE = 81500
NEW
LOAD “MONITOR"
RUMN
You can now enter the monitor with
CALL &E10
If you prefer to store the
monitor above Himem in Mode
7, set P% in line 30 to &6000
and type
HIMEM = &5FFF
LOAD “MONITOR"
RUN
CALL &6000
After the assembly program has
been run the machine code can be saved
as follows:
*SAVE “MON1" E10 1500 or *SAVE “"MON1"
6000 6700
and loaded wirh
*LOAD *MONT*

Once in the monitor the screen should show

0000 FF 255 '§
hex hex and decimal prompt
address wvalues

How to command

The monitor accepts the following com-

mands: pressing the space bar increases the
current address by one, and Return decreases
it by one.

Entering two hex digits alters the value of

the current
address; and
a full stop followed by four
hexadecimal digits changes the current
address. Entering the letter G displays an
eight-by-eight block of data and addresses;
entering R runs machine code from the
current address; £ returns o Basic; and P
enters the disassembler with the option of
printer output. Press the space bar to continue
disassembly and Return to leave it.

M moves a block of machine code. It expects
three addresses in the form of four hex digits
each — the Start and End address of the block
to be moved, and the Start of the new block.

1BREM MOMITOR by R.H.Hirris. I8P {LBGBR > ~ {f "P* pun machine code freom CA
Z20FDRM= | TO2 360, n CHPFRLAD

Jarx=LEID FEM set base address of code ITRBME 41

4Pdatal=PEi 200 dataZePk+1110 data3epPis 1265 I00IMP mese % {Ff "M" mouwr block of data t5 new addresal
TR s mPiL ] 420 MY mess=Pie L% Press=Pie |70 790,41 CHP #L=0

EQdatad=Pi+ |EF%  aptabePis] 745 ‘REM set base addresses of data A@RENE a7

TOLOPTE 410JMF diss “ if "P" gats dissassembler

Ba  of bute value,as used by screen, ete 429.92 CrP WL33

o0 “~ binary is actual bute value AFPEHE o

100 “ mab is bits 4=7 lab is bits B3 448 4P subr “ if "8 gato subroutine set-—up

i@  ALHY P refer to 3802 refisters 453 .0 JER check “ {f mone of above.check hex key Press
129.start LDA W0 ASBCPH B2:BEQ a w iFf mot Set new ey Presa

132STA LA STA &A1 :5TA LB2 ~ initialize variables, set current ATAISR ubper % {Ff hew =anvert &5 mab

1428L0DR #iP@:STA LED “ address (CAY o LOBAA 400 ST Qet w St second Rew keyw Press

1S3L0A #125TA LBA A9RIER lower ~ cotwert to lab, combine with mab in A
1SaL0A wi2 =0ELDY 8

ir@JsR LFFEE “ clear screen S1e8TA (L8R ). Y % chamde value in CA

188.7F JER newlin “ peentry For most routines.CR.LF =20 0mP B ke reenbry

190.v8 JSR eotalprint S Print CA and value in hex dnd decimal N30, ndde “ routine to chande CA

708.a JER LFFER “~ get ASCI] value of key Presa =40LDY 82

Z10CHF #LZE 93Q.aa JER kewsin ~ get and disPlay Z key Presssa for high
ZZRBEQ wddr % if "." chande CA SEA5TA LOATF.Y ~ byte,and Z For low and atore as CA
ZIDCHP 832 STRDEY
2AQBEDQ naxt S AF "sapace” increment CA ABERME s
2EACHP 813 =SRBER ©F

2608EQ back % if "return” decrement CA 580, nrxt “ routine to increment CA by 1
ZToCHP . LA S10INC LB

2O0BME 1 E20BHE £

Z9ORTE % if "Z* return to BASIC S301IMC LB % inc. hioh bwte when low LFF ~ LDQ
290, 1 CHP #L47 43P 1

JLAENE m E3BDEC LBO

2P block S AF "G disPlay black of hew values EEBLDA LBd

.~ CAP WLES2 ETRCHE BLFF

24Q0ME 1 E8AENE ©F

a0 YOuUR COMPUTER, MARCH 1983



After the first Two

addresses have been entered,
the monitor prints a greater-than
symbol as a prompt character. Entering S
allows a subroutine, starting at the current

address, to be tested — so long as it ends in
RTS. It requires the A, X and Y registers to be
set and provides the option of setting the

feontinued on page 94)

ES2DEC 181

o e

T10. o0t

TZOJIR LFFED
TIIBR chaci
TARCPY #2

TSADED Qet

TEERTS

Tre.uPPer

TESCT™ SLIA

TEBCC cc

gooseC =7

Bl@.ce SECSBC #L3D
E2ansL ARASL R'AREL A'ASL
BIXCTR LE2

BApRTE

B30, louwer

BSBCHP #L3A

erencc bb

BENSEC A7

B90.bb SEC:SBC &L3D
apalLCADC B2
a1pRTS

a29.block

a3aLDA a8

S405TR LBZ

o=aLDY a@

SE8.cd LDX =B
SFRESTH LB

ORISR neulin

93 IER addrfr
1088.6c LDA CLEA). Y
1818ISR Print
18Z8LDY 82

=]

de=. high byte when 1ou L@@ = LFF
Gets hex kew Press

T P

if not hex St anobther

iF v return:. values in A
with "lower® converta hex to binary

« subtract T if LA-LF

subtract L3I0 B=F and LA-LF

« FAtIte o mib

ivd dEve

convert hex to lsb
add to miab: return with value in A

. disklay BB block of b

with address at starkt of sach line

1@38I5R abace
1IN4BINT LD
109@BNE ab
1BSAINC LB1
1878, ab DEC LED
1PBBANE be
10900EC LB2
11008ME cd
11180 £
1120. nove
1138LDY A&

1148 ISR neulin
1198.9h JSR kevsin
11688TR LODE2,Y

| 1BRBED de

1 19BCPY B4
IZ2000HE of
1218L0R SA2C

1 Z20JSR AFFEE
1298, & CPY B2
1 24PENE oh
1238L07 MIE
12605 LFFEE
1Z72.MP ok
1288, de¢ JER sacafe
1Z290INC £8T
130BBHE b
1JBINC LBE

1520.tw LDA LED:2TA L8R

1338L0R LA4STA LB1
1 24B0EM

1730.¢d LDA (W87 . M)
13EBSTA (LB3. XY
13ITBINC LA
1380ENE km
1392INT LE4
1420, km IMNC LET
141BBMNE ki
14Z23INC 488
1438.ni LDFA 87
{44BCHP LET
14388ME td
1458.0R LBD
147BCMT L85
1499BNE o
1490809 1
17989, addepr
1518L0A Lol
15298 JER print
1530LDA LoD
154BJER Print
15SaLDyY =2
12€8IER aPace RTS
1570. check
19808LDX 8
199@CHE ML
1ED0BCC »
1618CHP aL3A
1E288CC F
163BCHP WL ]
1E428CC o
1ES3THP WL4AT
16E£00BCS ¢
1670.7 LDX =]
1E80. ¢ RTS
1692, totalPrint
17TECLDA w13
1710J5F LFFEE
1720058 addePr
ITILDR (40D Y
{74B3ICR Print
17E0LDY Bl
1TERIER sbace
177ELDA CLBEY Y
1TERISE dec
1790LDY &4
18280ISR aPace
1810LDA WL3F
{EER SR LWFFEE
1838RTS

4. print

| AT

1060AND ALFQ

IBTELER ALSR RA:/(LER A:LER A™_rotats bo Iab

1880 MR prout
1E9ETHA

1920AND BLF
1913J5R Prout
1928RTE

19938, Prout
194ACHP BLA
199@apCC x
196ACLC RDC a7
197a.x ADC L3P
158@ SR LFFEE
1993RTS
2000.aPace
201BLDA 32
2020.x JIR LFFEE
202a0EY

TR4PENE ¥
207097

2050 . dec

SOTELDM 82:8TM LBC
2089, kx LDY #L32
20590.ky CHMP &89, X
Z180BCC kx
211018y

Z129S8C W89, X
Z2130BCS kv
214@.kx CPY #0302
21TBBMNE kw
Z1E0CPX LBC
Z1TOEME kuw
218aLDY #3232
219aDEC LBC
22080, ku PHR
2218TYA

2220.J3R LFFEE

'

~ if none

in=. CH

routine to move block of data

Qet 12 ke Presses,. store as start and
end addresasrs of block and start af
vl Bl ock

ProaPt uith "."

BraaPt aitkl "3
MMM, WYY Y IZTZE diah | aved
0% ko Frocesd?

inc. end of block, elas lask bvte missed
start of neu block = new CR

M= 1 on ewxit of JSH sacaPe
do v

% Preimk CA {in Rex

~ + 2 ifl:!;
T iatvalue in A hax

&

ie ASCII &3

% ie RECII A-F
S iF yes, M= 1, IF no, M= @
% Printas -

~ CR
~ CR

% ey value In CA
o4 aPEces

Y% decimal value in CA

W T Pronbt

“ Print binary value In A 28 hex
“ save value in M
magk mab

Print

restore value
mask lab
Print

P S

comverts binary inm A

i

* ko e
S~ and BPrints

“ Prints sPaces

“ number in Y on entre

“ Prints binary In A as decimal

“ flag for "0* or leadir® Blank Printed

% count nunber of 100°s and 10's

~ 109 o 10 subtracted froma A: count in Y
“ Print "2 or blank

“ elar save rendinder

“ and Print count
flisting continued on page 33)
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a2

NEW SPECTRUM AND
ZX81 SOFTWARE

“WINGED AVENGER"
F st and lundus. SPECTRUM verson has SOUND and USER GRAPHICS. 7 LEVELS,
3 WAVES, MOTHER SHIP, MIGH SCORE, RE-FUELLING, RAPID FIRE, SMART
BOMBS and LASER SHIELD. PCW “"ONE OF THE BEST SINCLAIR GAMES YET™
Only £4.50. All SPECTAUM + 18K ZX81

“SPECTRUM SCRAMBLE"

MORE M/CODE ARCADE ACTION. 50 GOOD THE REVIEWERS DIDNT REACH
THE FINAL STAGE" (NOT BAD EHII). NO LESS THAN 8 DIRECTIONAL KEYS lor &
SMOOTH MOVE. Full ARCADE features including, LASERS, BOMBS, INSTANT
RESPONSE, CONTINUOUS SCORING, ROCKETS, SOUND, FUEL DUMPS, RED
METEORS, DEFENDER CRAFT and HIKGH SCORE. Bewars CONDITION RED. With
ihaa one you MOVE, FIRE and BOMB AT THE SAME TIME. RELEASE PRICE ol
C4.95 18K of 48K SPECTRUM

“DO NOT PASS GO"

NOW THE 48K SPECTRUM VERSION IS READY

A COMPLETE SIMULATION of the BEST SELLING BOARD GAME , you know PARK
LANE and af that. Up 1o SiX PLAYERS can compele with the MICRO doing sll (he
WORE. Acts as DICE THROWER, BOARD, RENT COLLECTOR, UMPIRE, BANK,
AULE BOOK, ACCOUNTANT and PROPERTY RECORD. SUPER GRAPHICS by
Gary Kennedy (thanks mate). GAME SAVE with winnes 8o lar report. COMPLETE with
IMSTRUCTION BOOKLET. The ULTIMATE s FAMILY GAMES. Don't MONOPOLISE
YOUR MICAD. AMAZE all your friends and lamdy. (Can you sea your GRANNY on 8
MICROT) ONLY £6.85, 16K ZX81 VERSION ALSO 06,95,

“BASE INVADERS"
The ONLY ARCADE GAME EVEATOULDY SHOULD HAVE. The SCREENS ths
sama, THE INVADERS are the same, BUT you get a SHIELD and a CHOICE of
THAEE SPEEDS, (O.K., FAST or INCREDIBLE). GOOD SOUND, a HARD GAME,
and GREAT GRAPHICS. COMPLETE your soltware collection for just £4.50. 16K and
48K SPECTRUM onty

“AUDIO SONICS"

WINNER of WIZZ KID 82, For the SPECTRUM. A_S. wriles sound alfects lof your own
programs. 26 PRE-SELECTED SOUND EFFECTS include TELEPHONE, POLICE
SIREN, FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO into MODIFY and
you are presenied wiih a display ol SLIDER CONTROLS to adjust PITCH, RISE, FALL,
BRISKNESS, DECEL, ACCELL, TONE., REPEAT RATE, STUTTER and DELAY
ADJUST tha SUIDERS than INSTANTLY hear tha SOUND CREATED. Call “THE
SOUND ONE™ and a program line will appear that is ready 10r iNsertion imo your own
programs. Hours of EXPLORATION. YOU WILL BE AMAZED what BEEP can DO. We
wre proud o offer this at ©4 69, 16K or 48K SPECTRUM.

“SPECTRUM RENUMBER DELETE"
Al MWCODE RENUMBERS ALL NOT PART. “YOU WONT BUY A BETTER
RENUMBER PROGRAM FOR THE SPECTRUM™ JUST 600 BYTES. Al £4.95. ALSO
ZX81 VERSION

"HIGH NOON"
When YOUVE SAVED the GALAXY. SCRAMBLED or whatever eise you do on your
MICRO, whal aboul & GUNFIGHT? Play the SPECTRUM or YOUR PALS. THREE
LEVELS. FULL FEATURES. CACTI, COFFINS, WAGONS, FAPID or SIMGLE
SHOTS. SUPERB GRAPHICS, GOOD SOUND including DEATH MARCH. ESCAP.
ISM on TAPE for JUST £4.50

"DISPLAY™

Takes over whon BIN and the DEMO tape left off. How would you lia 273 gilerent user
datined GRAPHICS on a 18K SPECTRUM or a GRAND 336 for & 485 All of ihate can
be displayed on tha screen al the SAME TIME. UDGa are siored as PAGES and any
TWO PAGES may ba sxchanged in memory. FILES can be LOADED FROM or
SAVED TO TAPE. LOAD into any page locabon. TURN a UDG Y turn, Ve turn, FLIP &
SHAPE over, AEVERSE a SHAPE, EXPAND Y ol o CHARACTER w0 a ful
character, UP, DOWNMN, LEFT or RIGHT by ona PIXEL. 5 SHAPE FILES are included on
TAPE. INCLUDING a 64 CHARACTERS per LINE DISPLAY, COMPLETE with DEMO
PROGHRAM and INSTRUCTIONS. JUST RELEASED a1 £7.00. 48K or 18K SPEC-
TRUM only

"TRaceON"
BASED on a FILM (GUESS WHICH). TRaceON is a REAL TIME ADVENTURE for
thase ol you who canl handle ARCADE GAMES Your TASK i o COMPLETE a
TRWOGY of GAMES succesilully. A poor PERFORMANCE wil result in a RESTART
as may CHEATING. MASTER the D1SKS and YOU get 10 nde a LIGHT BIKE and then
RUN the CORRIDORS ol DEATH 1o resch the MASTER CONTROL. REALLY GODOD
FRAUSTRATING FUN. 48K SPECTRUM £4.50 (16K coming soon.)

“MATCALC"
For BUSINESS and PROFESSIONAL usa. idaal lor WHAT IF siuations, CASH FLOW
FOREC S5TS and analysing RELATED hgures. 64 character casplay opticn. FORMU-
LA may ba MATHEMATICAL or LOGICAL. MENU of FUNCTIONS, SAVE and LOAD
DATA 1o TAPE. FULL mnstructions included. LITERALLY HUNDREDS of USES. BOTH
48K and 16K SPECTRUM PROGARAMS on ONE TAPE. JUST £7.00. EXCELLENT

VALLE

"PROGRAMMERS DREAM"
A SPECTRAUM TOOLKIT. Positken indapendent and just 1450 BYTES. Faciltes
RENUMBER knos or biocks any increment or stan, BLOCK OR LINE MOVE including’
a AENUMBEA o place i requeed BLOCK OR LINE ERASE. CHANGE SELECTED
STRINGS (MAMES OR CONTENTS). DUMP vanable names and values (usable in a
oop). ISPLAY PROGRAM o PROGRAM plus VARIABLE SIZE INSTANT and
CLEAN. JUST £6 95 wilh aaphcil snstiuctions.

WORK FORCE

140 WILSDEN AVENUE, LUTON, BEDS, ENGLAND
ALSD AVAILABLE AT BUFFER, MICROWARE AND SOFTWARE SUPERMARKET.
REM WORK FORCE WORKS HARDER.
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Microcomputers

VAT included where applicable

QUALITY DISK DRIVES

Single drive 40 track single sided 1= 100%. .. ............
Dual drive 40 track singbo sided 23 100k .. ..............
Dual drive 40 track double sided 2 =« 200k .
Dual drive B0 vack double sided 2400k .............
All drives are cosed with own PSU for reliability,
and include connecting :abl-es and utilives disk.
Delivery £4.00,

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the first implementation on the
BEC Micro of the popular arcade game. (32
MAZE MAN an authentic version of the popular
arcade gama. (32K) . :
BALLOONS a highly ari nnal game that soon becomes
compulsive playing. { f
DISSASSEMBLER thae m.e-rrbon,l dump rf.n.Ltmu mciudu
a scrolling back in memorny facility. (16K) . .
MFSSILE CONTROL, MAZE MAN & BALLOONS
use the Keyboard or Joysticks for control

30+ PROGRAMS FOR
THE BBC MICROCOMPUTER

This Book contiens program Estings, wath explanations B
tips on using the BBC Micro
GAMES UTILITIES GRAPHICS & MUSIC
Most programs will run on Model's A & B
Edited by C.J. Evans, various Authors.
A pakt of casseties with all the programs is svailable,

BOOK £5.00
BOK & CASSETTE SET £9.00

LEADS

The BBC Micro comes without a cassette laad
7P Dinto 2 % 3.5mm & 1 x 2. Bmmminijacks . . ...........E
?ﬁnﬂinmﬁﬁbln&?&mmlmﬂck e P
TPin Dn 1o 7P Din
TPin Din PLUGS .
6Fin Din PLUGS 1lq-r HGB :'.m:ketj
SPin Din PLUGS (360" for RS232)
RS423 TO RS4Z3 (BBC Micro 1o BBC Micro)
Two matre cable £4.00 Four metre cable £5.00

TELEVISION/MONITOR LEADS
full range available
Phono plug to Co-ax with high quality cable 3 Metres
BNC Plug to BNC Plug

BNC Plug to Phono Plug
{i.e. BBC Micro o Rsdiffusion TVRAM)

PRINTER CABLES

BBC w0 36 way Cantronics Type connector ere
BBC o025 way D Type (Forusewith RS232) .. ............
BBC 1o 40 woy adge connector (Centranics 7380 .. ........
TORCH to 36 way Centronics Type connector.

BLANK C30 COMPUTER CASSETTES
Ten for £4.50

15 Way D Typa Plug with Cover £2.75
Computer graphics design pads 100 shests £4.00

BBC UPGRADE KITS

AAM UPGRADE ( 1Wﬂs|

KIT A Printer & 1/0 Port .
KITEAnslogue PO . . ...oovveiinninnins
KIT C Sorial 1/O & RGB

KiT D Expansion Bus/ Tube .

BE38EE

All components full specification

STAR DP8480 PRINTER
FROM £250.00 INC VAT

80 CPS : B0/96/132 COLS
BIDIRECTINAL LOGIC SEEKING
TRACTOR WITH FRICTION FEED
£217.39 4+ £32.61 VAT = £250.00
E235.00 + £35.25 VAT = E270.25
High Ros Gr.ﬁphn..s Du.!m 10 aliow BBC Screen dumps
£15.00/ £20.00
(24HR SECURICOR DELIVERY FOR PRINTERS £8.00/

VAT included where applicable

Send SAE for full Price List of our large range of accessonios
POSTAGE Add 50p per order or a5 stated
L.J.E.

IMiCrOCOMPUIErS WYsUsseane A (osoed o7




ifisting continued from page 81)

2418L0K #2'RTS
2429.4923 LDX #1:RTS
2430, . naulin

440 SR LFFET ISR LFFET RTS
2450, kewain
24ER)SR ut
247390 LFFEE
2480 SR urPer
2450 ER St
ZINVJER LFFEE
210 SR lower
TI2OmTS

Z93.diss

ZI40.ER newlin
>eLDy il
2968L0¢ ®13

SE402TRA a8l
26T0.40 "J?! LFFET

ZETOLDA CLBB).Y
26020 MLIT
PETD.E CMP datald. ¥
ZTOBRED 97

ZTEOBNE 76
Z7INIER addrpr
ZTADLDA CLEBR). Y
ZTIRIER Print
STERLDY #1@
ZTTO ISR sPace
ZTEOLDY B191
ETOOLDY 1D
2800 ISR mesasde
2810.99 INC LBD
2FZ20BHE 98

FAIIER meinade
040 P £
2o%8.47 LDA data2: ¥
ZF960STRA L4
29TOLDA datal.X

Lo

IOBPLDA datad, M
SCI0ETR LBE
2RISR adarpr
FEIVLDA CLBB Y. Y
A0SR Print
2QTPLDN LDS
DOCDBED w2
23078, w3 INC LBQ
ICEPEHE w4

3¢9V INC 81
3. ud LDA #32
3118.)2R ALFFEE
JIZOLDA LEDD, Y
AL MWETA 187 K
J14@5TX LBT
ISR print
I{EBLDN LBT

AGPBNE w3

J199LDN LBS

3200. w2 LDY aptab+l X
3zi@ )R g.l“

.WE LDA datad,¥
IIBBED w7
SXZRCHP A1
I3NOET w7
TI4PCHP BLFE
IFIGONE w8
FCRLDN 509
IFTRBED LB
IIsOIMP 49
I390.u9 P a8
T

A41BLDA LB, M
J4Z0)SR BPrint

b

% uhen units left convert o hew and Print

FrF

,rF

> F

£ r

FAF

£ LRPF

e

]

-

&

]

A

R

restors remainder

Frints “messade”

¥ holds starting dPoint in “messade dita”

¥ holds len@th

et alther "Y" (yad)
ar "H® {nd) key Presd

if no. e B, iF veir ¥Me §
does T CRAF

fets and diablavs 2 hex kev Presies

comwerts to binard. in A on exit
dissasambler =-starts at CR

T outPut ta Printer

if wes initialize Printer
values 9iven for Microline B2
counter for lines of asutbut

ost value in CA

check 1T ofcode
if is.branch

if not -
Print CA

amd contents

18 aPaces

HOT OPCODE measade

increment CA

refert i1l retuired number of lindd
Set kv Press

if “space” continue dissassembly
if “return® exit Lo monitor

turning of® Printer

if value is ofcode. M is Pointer to
et Polinter to "name”™ in messite dits
fet Pointer to “address tybe™ data

use this Pointer
ta St rusber of BWtes Fros

"addreds tyPe” data
Erint CR

and contents
reito~e “nusber of bytes”

increment CAH

Print sPace

et and Print and store value in new A

refeat for number of bwtes

et number of sPaces from table
and Print to keeP cutPut alidned

PFrint ofcode name

and shace

address tube Polimter

branch I "relative”

skiP "no. of bytes” data "
et bwbte From "address tyPe dakap”

eranch (T 9 o~ 1

iF "FE" return for next of Code

avolding inc. CA IFf vas “relative”
i data @ o | then Print
high or low bute of address Tield

4IVIMY
A44PENE S
2450.48 1SR LFFEE “~ if not B.1.FE Print RECII eduiv
SAERTMY
J4TOBMNE Wb * next bete of “address twPe data”
3409.U7 LDR LBD “ relative branching sums
2490TRX “ branch valur in X and A
a=B0IHC LEBR
I NBNE el
IP20INC 181 ~ {ncremant CA
3330.#1 CLC
JI340°0C LoD % add branch valur to lou bwte CA
INAETA LB
IENLDY Ol “ 9t high bute In Y
IATOTER ~ rettore branch vilue
ITSLEFL #2 % T Branch +ve or —ve
25928CE #2
SE00DEY
3510.87 BCC =3
IEZVINY ~ inc, or dec. Y If over Pade boumndary
363082 BTY LG s and atore s neU high bute
ISABLDY W7 “~ return to Print out as if
IEVPBNE b abzolute addressind
3860.a2 8T LED % save X
AETREJER kevaln “ Get and Print 2 key Predars
2EBVLDM LBT % restors M
AEMPETA LED. M w save binary valus For Y.M.A
ATERDEX
ATIRDEY
ATIOBHE 4l
I7I.sub~ * sybroutine set-upr
ITALIER neulin
ITIALDY %33
IFEM DY &3
a7Te.al LDA ¥¥mess=-1.% “ ot data For nessate
ATERBER a2 S branch iFf B8 €3 cimes) Ffor indut
IrMISR LFFEE “ #lae Print ASCIT equiv
ILRRDEY
IVIVBHE &l
IE2VSTY L4 “~ st Flag to B
I9IOISR YorM * "yes or no" to set atabtus redfuest
INADDED «J
newlin
IVERLDY B4
2ATEETY LB4 * if yes rsase Flad

2080, ad LDR Presa-1.Y ~ Print Pw
I990ISR AFFEE

91 08BMNE a4
IAMIDIER Hevsin % Pat kew Press InPut
FFIESTA LBT » save binary

I9=pSTA 47E ~ Put P spcode belsce CR
IFEL IR eEcaPe ~ 0¥ ta Procesd?

A990LDY LAT ot M.Y with stored veluss
A% | BPHA “ mave value For A

ARIVBED a3 “OAF Flag set
4B4PLDA LET “ oet valus for P

ApERPLP ~ aet P ouls satack
4878.a7 PLA ~ gt A without affecting status P
4088158 LIQ7TT ~ da subroitine ak CH

414BSTRA LED “oaave M.¥.A.P on return

4138LDY X2

A16BLDX 83

417026 LDA MYmeas=1,¥ “ Frint Aessade =branch iFf data = @
A1BBDER aT

41905k LFFEE

4Z1BCPY #13

A22QBNE af

4Z300LDY #3

AZAD. AR LDA Pmess-1.Y Print "Pe" messsfe
AZINIER LFFEE

AZTOENE 2B

4200 DR LB

AZTRIER Print “ Print hex of P

AIPD P % rebturn Lo monltes

4210247 LDA L89, W

AZIZESTY LBD

AFIDIER Primt “ Set and Print M.Y.A In turn
S340L DX LB

0K to Procesd routine

i
a
h
-
-
£
>

IBR wariil %
A4BDLDY B21Q:LDM a7

44125 messafe “* Print mesaate

A4ZD ISR YorM % et wes or ™o resPonas

A4 TRENE Ll “ iFf no return to monitor

AAADELR - PLA “ correcting stack for 1 subroutine

AATH P

4450, v4 BTS % 4f yes. Procesd

AATR] MEXT ™

2409 REM

Fresl REM DATA STATEMENTS

4300 REM datad= “address tyFe” data
datals pointer to ditad

4510 REM dataZe pointer to sessdde data

4520 REM datad= akcods sedrch tablé

ATITVP meaam =f =

ATaR

ATIONNYREss= " TH-Y sutat? tef "+CHRBLBM" = “+CHAB Q)+" =¥
HHCHRD B e ENe

45ER

ASTEMETSR= " DNACDAL SRS FE | HEDERENBCYESVECCESCAT | BYPCHPCPMCOLC ILCC
LCVLCROEYEDMEDCED YN I CHI NN I PM RS MO KDL YDL RSLPONARDRHPAL PPHmE_R
RORLORBTRI TRCES®

4W'Hmmm:mm THAY RETHIRF
4390F0R =1 TO12  RERDS flisting continued on next page)
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fcantinued from page 91)

status register. On return from the subroutine
it displays the contents of the registers. This is
very useful in exploring *FX and other
operating systemn calls.

The program listing is well annotated which
should make it relatively easy ro follow for
those who want o undersiand exactly how it
functions. One improvement they could try is
to insert a routine into the disassembler to
print. out the ASCII characters for each
bytes.

To put the monitor through its paces, you
might like to try the following procedures.
Enter the monitor with Call &E10 and then
change the current address to &E10 by
pressing the full stop key and typing 0E10.

Viewing versions

Remember that the monitor only accepts
four-figure hexadecimal entries. If you now
press P you will see the same disassembled
version of the monitor that you keyed in
carlier.

Press M and then enter OEL0, 1500 and
4000. This will copy the monitor to &4000
and if you press R it will call itself.

Finally you could try the facility for testing a
subroutine by calling OSASCI. This is the
operating system routine which writes a
character from the Accumulator to the screen.

First change the current address 1o &FFE3
and press S. Set the X and Y registers to zero
and the A register to 72, the ASCII code in
hex for lower-case R. When run OSASCI will
print a’lower-case letter R to the screen in fromt
of a display of the contents of the X register.

CASSETTE 13- HYPERDRIVE

(listing continued from previous page)

ABEEMESBESMESSRLCHREC 2 ) NEMT

*slm!“l IJ“J 1?2?! L-EE- l.-E?.- ::3

LEPOTERSRSMESER+ " TH-Y KD"

4A8I0Emes s ~MEDTE

4548

SEIOFOR. =] TOI ' READSX

AESOSF LabT  XeEY | MEXT

AETEDRATMIO.T7. 4

aspe

AESRFOR.M=ATOES  READSX

ATBBAALAAT ) X=8Y NEXT

A71GDATAL. 1.423.4L26, 9, FE, 2,026,091 .LFE, 2,426, 0, 1, 42C, 498, 4FE. 2,426, 0, 1 ,L2C., LS9
J‘FEJ IrlHi'JhFElllLEE!@J‘EC!‘?B

ATZODATALFE. 1. 826, 0, 02C, 439, 4FE, 1. 420, 42K, 8. 429, 42C  L39,LFE, 1 . 828, L26. 0., L2C. LSA
yRESWFE. 2, L20.L25, 0, 1 . 429, LFE. 2. 441, LFE. 8., 4FE

4738

AT4BFOR =1 TD191 « RERDS

ATIBAAtA] T MeEY  HNEXT

ATERDATRET . 45, 29.25,87,1,64,6,6,0.41,.29,29,67,108,11.11.6,49,2%,25.259.67,1,64,6,
6,65.0,41,29.29,67,18,11.,11

ATTODATAGT . 40.2%.29.67,1.64,6,6.,6.0,41 ,29,29.67.,108.11,11.67.49.2%5.2%,67.1,64,57|
(5:6,0:.841.,29.,29,67,10,11.,11.,49,25.23,.25,67,67.,6,6,6,0,41,29,29,353,67,18,67,11 |
47TORDATAL.49.1,29.2%,.2%9.67,1.67.6.6.6,0,41,29,29, 2.67,18.67,11,11.,18.1.,49.,29.2
5. 25.67,1,67.6,6.6,0.,41,29,29.67,18,11,11,1,49,25,25.25.57,1,67.,6,6.:6,0,41,29,29
,E67,18:11,11

avag@

4BPRFOR.Jxw 1 TO1T1 ' READSY

A818dataZT =Sk NEXT

48ZODATALZ, 185,195, 9, 114,183, 9. 103,9, 15, 193,183, 9,537,105, 183, 9.87.3,39,3, 123 11
7.3,123,29.3,1223,10,3.3.123,144.3.3

48300ATALZ23, 123,63, 63,599,100, 63,99,84,63,99.27.63.63,99,54,63,63.99, 126,6,6, 129
2111.6,120,84,6.120,30.6.6, 120, 147,56, 56,129

4840DATAL41, 138,141, 135,66, 176,130,141, 133,32, 141,130, 141,139, 162,141,168, 141,9
£.99,93,96,99,93.1%9.92, 153,96,92,93,3€6, 90, 96,90, 93, 60,99, 165,95, 99,93
4OUODATA4Z . 48,42, 408, 72,75, 48,69,42,40,72.24,.48,48,72,%1,48, 48, 72,43, 132,45, 132,
78,81.132,102,45.192,78.21.132, 132, 78. 1%, 132,132, 78

4BED

ABTROFOR P=1TO1%] ' RERDSN

ABBBda taIT =Sk  NEXT

AB9R0ATRAD, 1.5,6,8, 9, 0R,L 20 LE LI, 11 RIS LIS 16, L1910, L1E, 820, L2] . 124, 825,82
6,528,429, L2A, L2C, L2320, A2E, L30, L31 . 43T, L3S, 438, L35, LID. L3E

ATPRDATALAE, B41 ., 845, L46, 048, L49, L4, L4CT, L4D, L4E, L3530 , £91 , 55, 156, 458, 59, 5D, &5SE
y LED, L], LES, LEE,LEA, LES, LER, LEC, LED, LEE. AT . L7 A TS . A7E  L7A, AT A7D. LT7E

49 10DATARLEL , B4, LAY, L.AS, LE8, LBA, LAC, LBD. LBE, 498, L91 , 194, L9, 496, .38, 499, L5A, LD
(AAR.LAL, LA2, LR4 . LRAT, LAG. LAB, LAZ, LA, LAC, LAD . LRE
49200DATALED , LP1 . .B%, LBT,. 405, LPB, LPT,. LBA, LBC . LBD . LEE
+BCA, ACC, LCD ACE., £DO . LD 1 . DS, ALDE, .08 DS, ADD . ADE
AS30DATALED . LE] . LEA . LES, LES, LES, LES. LER, LEC. LED, LEE . LF . AF 1 , AFS, LFE. LFB, LF9, LFD
+&FE

 ACR,ACT , 804, LCT, LOE, LCE. LCH

IJK Software

A FANTASTIC RANGE OF

® LATEST CASSETTES @

CASSETTE 14 - STRATCECMBER

A new, very addictive machine code arcade
game. Guide your laser tanks around the
network of passages destroying the drone
Aliens - but beware, evil OTTO lies in wait!

Only £5.95 inc. Model B (or A+32K)

Another new highly colourful machine code

arcade game. Can you keep the enemy fleet
at bay long enough to destroy the nuclear
reactor of the rogue Star Ship before it
destroys your home planet? Superb Graphics.
Only £6.95 inc. Model B {or A+32K)

FOR MODELS AANDB

ONE: STAR TREK (8x28 Galaxy, Klingons, Phasers efc) and
CANDY FLOSS, the lreméndous néw game éveryona is talking
about!
Only £5.95 inc
TWO: HANGMAN., KRYPTOGRAM,. DICE., BEETLE, GRAND
NATIONAL and MUSIC
Only £3.95 inc.
THREE: MUTANT INVADERS (arcade game). Can you destroy the
Mutants befors thay destroy you with their radioactivity.
BREAKOUT {arcace game) Superh version, & skill levels, 1 or 2
playars
Only £5.95 inc.
EIGHT: Mode! A invaders. A superd full leature maching code
teletext colouwr graphics version of the popular arcade game
Cnly £4.95 inc.

FOR MODEL B ONLY [A+32K)
FOUR: BEEP-BEEB. Excollont version o! the popular “Simon’
gameé. Very much enjoyed by children, greal fun at parties!
Includes the chaice of the number of colours and sounds
Only £3.95 For model B (or A+32K)
I FIVE: BEEBMUNCH (arcade gama) Our version of thi "‘Pacman’

Gameg '"]'ﬁ'lﬂ'ﬁﬂ{}l.!& VBTSN I:".DI'IT-',II'\II'I*] I'I'Iu'”l"qr'lﬂ.ﬁ'li I{I'I'I‘Infll'\ﬂ
fruits, superpoints, screams etc.
Oniy £5.95 inc.

IJK Software
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SiX: SUPER HANGMAN. The special feature is the high-
resolution animated man. Marvel at the detail of his clothing and
wilfgss hig impatience! Conlaing many calégones

Only £3.95 inc.

SEVEN: 3D MAZE. Battle agains! the clock to escape from (he
maze, with the computer showing your view in 3-D sach step you
laka"

Only £3.95 inc.

MNINE: Conlains Model B invaders. A superb full feature adaptation
of the arcade 'Space Invadars’ game. Play normal game of chooss

trom the many options CASETTE NINE
Omiy £6.96 Inc. Actual Screen
TEN: Wordpro. Cassetie based word processor for Epson or

Setkosha printers. Fealures right hand justification. alter, delete, Photo

insefl &l alc CU-T"IUH![F.-WI':“'I'I'I:!I'I-H.‘H -e - MY Wmine LE

Only £9.95 inc.

ELEVEN: ATLANTIS The suporb fast action underwaler arcade

game. This gamé features all the usual Atlantis/Scramble features
guide your submaring Nautilus along the undersea landscape 1o

reach your ultimate goal - Atlantis

Only £6.85 inc.

TWELVE: FLAGS. Thiz model B (or A+32K) program uses hires

colour graphics 1o display world flags and tests your geography atl

the same time! Have fun whila lsaming

Only £3.95 inc.
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SINCLAIR OWNERS
READ THIS FROM

You've probably heard about MACHINE CODED
PROGRAMS and thought “'so what! How can they help me?”

Well now you can find out and [aste the very real
difference by purchasing our latest MACHINE CODED
applicaton program. This emulates features of the most
modem professional computers (12 years writing machine
coded programs for IBM, ICL. UNIVAC and Sinclair means
we know what we're talking about|

Just read the specfication and you'll see what vwe mean

ADDRESS MANAGER.....

Woaorks on the 16K and 48K Spectrum, in 48K it will store, lile,

select and retrieve over 400 full addresses jover 1500

individual names}. Dynamic Memory Management and

compression techmgues makes all this possible and there’s a

ot more

* FULL SCREEN INPUT and EDITING — see it a5 a
page as it happens with insert, delete and TAB

Commands.
* MULTIPLE INDEXING — 3 way userdefined index |
%)
[

The sole SINCLAIR agent for

the Arab World — now also

agent for JUPITER ACE and
APPLE!

We are interested in
software, publications, add-
ons etc.

De not miss this opportunity —
sand samph:.-s of a1r you have 10:

enables you to define, (amli_r_h;ue select and print entres as
needed, (essenual for the more sophisticated applications.)
* INSTANT RESPONSE — yes, this program is very very
fast
* SUPER FRIENDLY — crash-proof, extremely easy 1o
use and efficient in a way that BASIC can never be.

MANY USES
* AT HOME — [storing addresses, printing out Xmas Card

P.O. Box 147, Jeddah,
\ Saudi Arabia, Tel: 6604212,
Telex 402 276 Autoram S.J.

lists etc.)
s - - ; * AT WORK — for mail-order work, mtemnal telephone
We e ‘-i"ﬁ""""il:::;‘m":"’a‘gl;‘;;: ;"“:‘:‘;Er'f{fg‘ﬂum - directory, sorung customers iNto types, areas, size you
_'m“f““'“r, o o choose ]
s TLUBS — pimitrolt members iikt, sort different ca Ffj{‘:nﬁﬁ I
etc

This program contains over 3000 MACHINE CODE
nstructions, yet uses little valuable memory space a veny
powerful recommendation

OR IF YOU WANT TO WRITE YOUR OWN
MACHINE CODE PROGRAM

MACHINE CODE TEST TOOL

The ultimate professional tutor and de-bug program, we
wrole this 10 help us wrile our own programs.

* TEST and display machine code instructions as they're
witten .
IDEAL for both the nowice and the expert.

FULLY documented with a 32 page tutonal
HEX:DECIMAL conversion as standard.
CHARACTER GENERATOR — of unbelievable
qualitylll supplied free with the Specirum version

Available for the 16K ZX81 and 16/48K Spectrum. If
you're looking to write machine code this is THE program.
WE Know we use it oursehves.

THE ;:t:nﬁ:nr ]@ ((l\
DRACULA! -

B HORRQOR aovenTure Game:

Occupying over 13 % K of memory, a superb 3D graphics
adventure game for the ZX81 with 16K RAM, for only
£3.95! Enter Dracula’s tomb at 30 minutes to sunset

. wander through the tomb’s pre-mapped 300 vaults
in search of the fabled Vampire's Treasure ... pick up
valuable silver stakes and use them to defend yourself
against the lurking horrors ... ghouls, zombies, pits of
primaeval slime ... See them all on the ZX81's plan of
the tomb ... when it will let you! Take a chance on a
Mystery Vault ... if your dare! And all the time the
minutes are ticking by to sunset ... when Dracula rises
from his coffin and comes after you! Each of the
infinite levels of the tomb has its own 300 vaults ... go
2s deep as you like, the Prince of Darkness will seek you
out in his blood-lust! WARNING: people of an
exceptionally nervous disposition should play this game
only during the hours of daylight! Special facility
enables a game in progress to be saved on tape so you
can continue it whenever you choose.

MACHINE CODE..IT MAKES
ALL THE DIFFERENCE.....

Post order to: Cford Computer Publishing Lid, P.O. Box 99, Caford
Piease rush me: ADDRESS MANAGER at £8.95 each. [ Specirum oniy
MACHINE CODE TEST TODL -at £9.95 each

Price of only £3.95 includes ready-to-load cassette with Tick bax for edbon requred: Lzxgl Dlspecoum
library case and inlay, full instructions, postage and Send chsque, postal order or ACCESS NG, 10 above address. OF [Bepinone oroer
wath ACCESS No. to (0735) 888856 (Ansaphone available) YC3

packing. Order today! Money refunded if not delighted!
Send cash, P.O. or cheque to:

STOP PRESS W
Colour, Sound version now available for 48K Spectrum ADDRESS
£4.95 inc. P&P.

POSTCODE

MOVIEDROME VIDEO (DEPT. YCs8)
19 Leighton Avenue, Pinner, HAS5 3BW.

E ACCESS Card No
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

GSC
SUPERKIT

= £19.90

Learn the wonders of
digital electronics!

[romD — — = v = — 1)
R
o L.
£ 2y
1l
l|
I

This practical kit for
w Ly r - -
e beginners comes complete

with an instruction

manual, components, and

EXP300 breadboard to teach you all the basics of
digital electronics. The course needs no soldering
iron; the only extra you need to buy is a 43V
battery.

Using the same board you can construct
millions of different ecircuits.

The course teaches boolean logic, gating, R-5 and
|-K flipflops, shift registers, ripple counters, and
half-adders.

It is supported by our theory courses

DIGITAL COMPUTER LOGIC
& ELECTRONICS £6.00

which covers: basic computer logic; logical circuit
elements; the design of circuits to carry oul
logical functions; flipflops and registers; and

DIGITAL COMPUTER
DESIGN £8.50

Our latest, most up-to-date course on the design of
digital computers, both from their individual logic
elements and from integrated circuits. You are
first shown the way in which simple logic circuils
operate and then, through a series of exercises,
arrive at a design for a working machine.

literally

SPECIAL OFFER! All
December will be
extra charge.
GUARANTEE Mo risk 1o you. 1f you are not completely
satisfied, your money will be refunded upon return of
the item 1n good condition within 28 days of recelpt.

CAMBRIDGE LEARNIMG LIMITED, UNIT a2 RIVERMILL SITE.
FREEPOST, ST IVES, CAMBS, PEL7 4BR, ENGLAND.
TELEPHONE: ST IVES (04B0) 67446 VAT Mo 313026022

All prices include worldwide postage (airmail is extra -
please ask for prepayment invoice). Giro Afc No 2789159.
Please allow 28 days for delivery in UK.

Z5th
Class post at no

orders received before
sent by 1st

s:::::2UPERKITIS) @ £19.90
...... DIGITAL COMPUTER DESIGN(S) @ EB.50
...... DIGITAL COMPUTER LOGIC AND ELECTRONICS @ E£6.00

| enclose a “cheque/P payable to Cambridge Learning Lid
Tor Lii=sdiici [*delete where applicablel

Please charge my!

*hccess S American E.u;.-rr-ﬁ Rarclaycard J Diners Club

Furocard / Visa / Mastercharge / Trustcard

Fapiry Dolfciccciiceee: CGredil Capd Ho covvcaviirassanannes
SLANANUPE, coissa s s snsnsanannnrn

Telephone orders. from card holders accepted on 0480 bILib
Uverseas custoners Ding luding Eirel slhiould send a bank dralt
111 w.1rr||.n_|,_: drawn on a London bank, or guole credit card
miimbier .

Mamgr. .oieiissarsasissssdssnasrnmnnm

ADAreAN. s o s nasssmascsssiaaiataai s ne s hearppRRssnasananmnn mhaew

CAMEL PRODUCTS

MEMIC-81.2 Faster than a Floppy. Easier than an EPROM.

A 4K CMOS memory and Lithium battery unit. Saves
programmes upto 10 years without external power. Plug it into the
ZX8] and flick a switch and your program is ready for retrieval. A
simplc PRINT USR . . . entry loads your program into RAM,
Resides in 8-12K but can be moved to 12-16K. Comprehensive
notes + examples. £10.95

CRAMIC 81.2 l
Banish the Whir, Click and Try |
again of ZX81 Systems

16K CMOS RAM and Lithium |
battery in cabled ABS case, with |
expansion adaptor.

Powers off the ZX8! when
running. Resides in 16-32K. Can

be used like an ordinary 16K but | s
can also retain program upto 10
years. Ingenious hardware/ |
software allows swopping of
RAMs from program £79.95

ROM-81 L

-

Provides two 24 pin sockets for up_-:;-a 8K df ]E]"Ib‘.'};;-‘l= t:;!r:mury in

the 8-16K area. Eproms are permanent memory which require
programmers (se¢ below) to write to them. Can use 2516/32 or
2716/32

£14.95

PIO-81

An B+8 line parallel Input/Output card which lets the ZXE8I1
communicate with external systems, Rugged TTL chips used.
Connections on two 8 pin sockets. £13.00

DREAM-81 A 64K with extras

Full 16K Rampack with link options to disable 0-8-16K. Plus a 28
pin EPROM socket for 2716/2721/2764 and even the latest 27128
from Intel. Fast/slow Eprom option. Professionally built and
tested. In an ABS case with an LED indicator. £69.95

NEW CAMEL PACK NEW

Finally, from a prestigious consultancy . . . A compactly built &

tested 16K RAM for the ZX81. But WOW! Look at the price
£17.35

NEW PROMER-81 NEW
At last! A low cost reliable programmer for 2516732, 2716/32
EPROMS. This is the solution to using EPROMSs instead of tape.
Requires 4 x PP3 batteries for a regulated 25 volts. Remarkably
priced at £19.95
NEW BLOPROM-B1 NEW
A highly sophisticated Eprom programmer for the 25XX, 27XX
single supply families. Yes, even the 27128 from Intel. Check,
Read, Program + Verify all or part of Eprom.

S0 immensely user friendly you'll hardly need the manual.
Designed for the beginner but includes a single key entry route for
the professional. Supplied as firmware, the m/c driver routine
alone is worth more than the price of BLOPROM-81. No
Personality Cards or other additions, just a ZX81. Several inbuilt
safety features. On-board Vpp generation. 28 pin ZIF socket.
Cabled connector and extender plug. ABS case. Note: Can provide
up to 36 inputs or 40 outputs as an 17O £79.95

OTHER CAMEL PRODUCTS

MEMIC L Two kilobyte battery backed CMOS RAM unit for
2716732 socket in any system £26.05

MEMIC L.2 four kB version of above £35.95
APPLE PAD 12" Rainbow cabled connector for Apple slmés =

PPS Cased, switched PSU. +5, +12, -12V, @ 3, 1, 0.25A
£44.95

PS5 Standard printer stands for
OKI, Epson etc. 15" x 12" % 4.5"
P+P£3.50 £16.95

PSL Large model 17" % 14.5"" x
3.75"" P+ P£3.50 £19.95
POT Printer Output Tray for
11" fanfold paper P+ P £3.50

£16.95

. 4 | UK, VAT extra. No VAT on exports P+ P UK, Free
| Europe + 5% — QOverseas + 10%.

UK & Worldwide dealerships available.
ambnge  Meroslectronees (g, One - Maon B9, Camivadoe

€
i
-
L}
i

GSCUInGt81

Cambridge Learming Lyminedd, UNIT 82 Kowvermill hate, FREEPUST,
1 bves, Hunbingdon, Cambs, PREIT SHE, England, [Kegistered
in kngland Mo 1J28762).

YC3 J
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BBC

In MORE ADVANCED assemblers we expect to
see a wide range of pseudo-ops that could be
used in our programs at assembly time. Figure
1 gives examples,

One should remember that all pseudo-ops
are merely instructions to the assembler and in
no way affect the machine code produced
when it is evenrually run,

The BBC assembler is part and parcel of the
BBC Basic interpreter. As such it has access to
the expression evaluator used in BBC Basic
which means that almost any sensible
expression that is walid in BBC Basic,
providing it has a numerical result can be used
inside an assembly language program. This in
turn means that a lot of the funcarions and
variables available in Basic can be used,
including your own as defined by Def Fn, as
long as the results they produce are
compatible with where they are used. For
example, all of the following would assemble
as the same thing:

LDA# SIN(RADI(SO})* 30 + &

LDA# 35

LDA# &§23

LDA#® ASCY# ™

LDA# A%

# has the ASCII value 35, A% has previously
been assigned as 35 and ampersand indicates
hexadecimal value in BBC Basic.

Any expression resulting in a floating point
result will merely be truncated to the next
lowest integer.

The Basic interpreter is suspended and the
assembler brought in at any time by using the
Basic statement [. Similarly the assembler
returns control immediately to the interpreter
on encountering]. Upon leaving the assembler,
executing some Basic and then returning
again to assembler, all assembly pointers
such as the location pointer remain
unchanged. This facility allows Basic and
assembly language to be freely mixed and we
will shortly see that mixing the odd Basic
statement with the assembly language can
provide a simple way of implementing all of
the properties/pseudo-ops given in figure 1.

It is important to remember that when the
assembler is called by [, all that happens is the
conversion of the mnemonics into absolute
binary machine code which is sequentially
stored. The routines will not actually be
executed until you call them using the Basic
statements Call and Usr. This is shown simply
in figure 2.

The Dim statement in BBC Basic will look
for a continuous block of free memory, the

amount depending on its argument, and |

return the address of the start of this block into
a variable. To reserve a block of 200 bytes and
assign the starting address to the wvariable
startTe use Dim start% 199,

This should be used, before entering the

————— =i

You can always tell a good
assembler by its range of pseudo-
op codes. Chris Melville looks at
the BBC's resident assembier.

ASSEMBLER

assembiler, to bag some memory space for your

assembled program unless you want it to be

placed at some particular address onwards,

which is fine if you are not bothered about it

working across the Tube. So if your program

15 nn bytes long — or less — then you need:
DIM space% n : P% = space%

forward reference occurred would have their
address ficlds pointing to themselves. This
two-pass process does not occur automatically
on the BBC computer. It is necessary to force
language section in a For-To-MNext loop which
will be done twice. O course this is
unnecessary when there are no forward
references in the program,

The choice of value of control variable in the
loop is determined by what you want the
assembler to output and how you want it to

| react to the presence of errors caused by

forward referencing. This is explained now as
we deal with the BBC assembler’s only
pseudo-op, OPT.

The usual state of affairs is that we require

| different assembler output on each pass of the

confused with Dim space%(n) which would |

declare an integer array called space®,n
clements long.

The BBC assembler supports the use of
labels in assembly language programs and
these are handled as if they were Basic
variables. Therefore they must start with a
letter and not a reserved word. When labels
are first defined they must be preceded with a
full stop, and finish with RTS. When they are
referred to, the full stop can be omitted, and
needless to say they should not be multiply
defined.

Since the assembler starts off at the
beginning of an assembly language program
and proceeds sequentially through it,
problems arise when program segments
include instructions referring 1o a label ahead
before it is defined to the assembler.

This problem is overcome by making the
assembler pass through the program twice,
firstly taking note of all the labels and their
values, which are stored in the Basic variable
space in RAM and performing crude assembly
of the mnemonics, translating the op-code and
addressing mode, but not the address unless it
is known, and substituting in any addresses it
failed to find first time. If the assembly listing
were examined in between these two passes, it
would be secen that any instructions where

This 15rm 6FAhe Din stotethets i ot to e assembler, and the most common occurs like

this. On Pass 1, assembler errors are sup-
pressed so that the process is not interrupted
should forward references be present. There
will be no assembly listing since the process
will not be complete. On Pass 2, assembler
errors are given — there are no unresolved for-
ward references for this pass so we wish to be
informed if any real errors are present.

We either see no listing at all or a full
assembly listing of locations, hex code,
mnemonics and labels.

We control this by using the “OPT n”
pseudo-op straight after the opening square
bracket. The possibilities are OPT 0 for error
supression and no listing, OPT 1 for errm
supression and a listing, OPT 2 for error
reporting and no listing OPT 3 for error
reporting and a listing. This is incorporated
into the For-Next loop of the last section.
For pass% = a To b step b-a
| opt pass%

l
Next pass%

The “a” is the OPT value required in the
first pass and b is the one for the second.
Normally, a=0, b=2 or 3. The OPT pseudo-
op obviously generates no machine code of its
own.

The resident integer variable P% is the

location pointer for the BBC assembler, that
feontinued on next page)

ADC add with carry INY inc.y Table 1. The 6502 instruction set.

AND logical and JMP  jump TXA transfer x to a

ASL arthmetic shift left ~ JSR call subroutine TXS transfer x to sp

BBC branch if carry clear LDA load accumulator TYA transfer y to acc

BCS branch if carry set LDX load x The 8502 registers:

BEQ branch if equal LDY load y Scaunidsior (A} 8 bits

BIT test bit LSR logical shift right v et opistars (V1 8 bits

BMI  branch if minus NOP no-operation el mggm L

BNE b. not equal gﬁ: logical or : 8 bits

BPL b. if plus push accumulator !

BREK break PHP push processor status :;:cg;apr;mngﬂl:iéﬁ bits

BVC b. overflow clear PLA pull into accumulator B i i e

BVS b. b. overflow set PLP pull processor status 9

CLC clear carry ROL rotate left MName Example

CLD clear decimal mode ROR rotate right Immediate LDX # 23

CLI  clear interrupt disable RTl  return from interrupt Zero page LDY &32

CLV clear overflow RTS return from subroutine  Absolute JMP &FFF3

CMP compare to SBC subtract with carry Accumulator ASL A
accumulator SEC set camy Relative BEQ &23E3

CPX compare to x SED set decimal Indirect LDA (&2345)

CPY compare to y SEl  set interrupt disable Implied PHA

DEC decrement memory STA store accumulator Zero page x STA 55,x

DEX decrement x STX store x Absolute x JMP & FF00,x

DEY decrement y STY storey Pre-indexed direct LDA (9,x)

EOR exclusive or TAX transfer a to x Post indexed direct LDA (34),y

INC increment memory  TAY transfer a toy Zero page withy  STA 22,y

INX inc. x TSX transfer sp to x index
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(continued from previous page)
is, it always holds the value of the address
where the next encountered assembly

instruction will be assembled to. Thus if we
wanted a particular program to be assembled
starting at location &A00 we would put,
immediately after the For-To loop start;
P% =&A00.

Alternatively, with the memory allocating
system as previously described;

DIM space% PROGRAMSIZE
P% =space%

If one wants to leave a few spare bytes in
memory in the middle of the machine code
program, say for workspace or constant
storage, then another alternative to the Dim
method described earlier would be to leave the
assembler and increment P% by the number
of bytes you want. You could also use the byte
indirection operators to initialise this memory,
e.g., ?P%o=. Then record the starting address
of for example spare bytes, room=P% before
you increment P%. Re-enter assembler and
continue, using instructions such as LDA
room to access your bytes. Issue I
Basic/assembler does not allow the assembly of
numerical constants straight into memory.
To place constants in memory one should
therefore use one of the methods already
described. Issue I1 Basic/assembler does have
the necessary pseudo-ops. These are EQUB,
EQUW, EQUS and EQUD.

These all take a single argument and put its
value into the assembly code.

.message EQUS “hello™

would store at ASCII code of “‘h™ at message,
“e at message +1 and so on.

Unfortunately, there is no casy way that
macros can be implemented with the
assembler contained in Issue [ Basic.
However, the EQUS pscudo-op present in the
Issue II Basic assembler can be used along
with the Def Fn statement to implement
macros of sorts.

A subroutine call to location &FFF4 in the
operating system is known as an OSByte call.
This call uses the processors X,Y,Acc registers
to pass information to the operating system;
Acc defines the operation to be carried out
such as clear input buffer or alter flash rate or
anything else that can be done as an FX call.
X.Y contain the parameters. We could set up a
macro which would take these three guantities
as parameters, load them into the respective
processor registers and call the OSByte
routine. The macro itself would be defined in
Basic as a function:

DEF FNOSBYTE (A, X.Y)

IF A>127 THEN [ OPT pass% : LDY £ Y]
[OPT pass%: LDX # X :LDA# A: SR &8FFF4 :]
(dummy null string result)

Only OSByte calls with numbers over 12
need a Y parameter. Then, when writing an
assembly program if we wanted to do an
OSByte call we would do the following:
EQUS FNOSBYTE (&87,5.5) reads the

character at text (5,5)

EQUE FNOSBYTE (2,1,0) gets characters
from RS423
Whenever the assembler encounters the

Diagram summarising assembly process Figure 2.
USER L Calling routines.
SEMI- ERROR ASSEMBLY
m LISTING REPORT LISTING 10 PRINT "helle*
o o s> A 20 PRINT “now
INTERMEDSATE CODE mgnltjﬂ;'::gp gﬁa&fﬂrgblar“
7 5 S sty 40 enter assembler
oy I U ey ) cone poaman| | 50 .start PHA:TAX:
ey ™ L CMP# &33 imore
e arbitrary assembly
— language)
< ¥ mhlnm-dhl:ll:—: - 100 RTS:
iy R 110 PRINT “back in
wnd mot Basicu
“ormars fheskied™ BASIC 120 CALL start

above syntax the result will be the normal
OSByte code sequence inserted into the
assembly process, no string is actually inserted
anywhere as the EQUS is fed with a null
string by the function FNOSByte which also
manages to do a little assembling before it
gives this null result.

The ability to freely alternate between Basic
and assembler makes conditional assembly a
simple problem to solve. First leave Basic, use
the control structures of Basic to examine the
condition use If-Then-Else, On-
Goto/Gosub, and assemble the appropriate
sections of code upon the result. If you want
the assembler to choose between keyboard or
joystick input in pseudo-Basic:
assemble ...... | ; IF joystickconnected
THEN PROCassemblejoystickcode ELSE
PROCassemblekeycode | :......assembler
The two given procedures do exactly what
they say.

Repeated assembly is easy to achieve
because of the casy interaction between the
assembler and the Basic interpreter proper.
There are two kinds of loops into which we
can put the assembly language that we want
copying.

Deterministic loops continue copying out
the instructions until some condition is
satisfied. We would use a repeat-until loop in
the Basic part:
assemble] : REPEAT

[ : linsert whatever is 1o be repeated here.
it may involve the control variable, and

there should be an OPT to control
assembler output.) : |

There could be some Basic instructions

here which would effect the loep control

condition.

UNTIL condition

[: OPT pass% :......assemble.

MNon-deterministic loops repeat the assembly

mnemonics a fixed number of times. For this
we would use a For-To loop:

...lassembler}] : FOR 1% = startno. TO finishno.
[ : OPT pass®% : ......... assembly
instructions, could involve the control
variable 1% if required. ....... !

NEXT 1%
[ : OPT pass% :.........(back to assambler]

Figure 1. Properties and pseudo-operating
instructions.

WM The ability to reserve blocks of memory
space for data, or even the program itself.

B The allowing of symbolic labels and a
multi-pass system, usually two occasionally
three. This includes the automatic calculation
of relative jumps.

M The ability 1o reference the location pointer,
a pointer to the next byte that will store

that it is possible to use relative jumps in
programs. For instance:

JMP . -5
allows you to jump back to the instruction five
bytes further back in memory. The full point
indicates the value of the location pointer.
The location in memory where the next
instruction is 1o be assembled can be specified
by a statement such as:

=3200

B User output — an assembly listing should
be given, in both hex and mnemonics, errors
should be reported and — preferably — there
should be a symbol table output.

machine code produced by the assembler, so.

B The assembler should be able 1o assemble
numerical constants, or the result of a
numerical expression, directly into memory,
as well as mnemonics. For example:
label 32
label + 1 19-5
should result in the constant 32 stored in the
location given by label, and 14 stored in
label+ 1
W1t should also be able to evaluate simple
numerical expressions elsewhere, so that
LDA# 7°2-2/2
would assemble as
LDA# 13
B There should be a facility for the creation
and use of macros. A macro is a ser of
instructions that does a particular job, similar
to a subroutine in that respect, and given a
specific name. Then, whenever the assembler
comes across that name in a program it
substitutes it with the set of instructions to
which the name refers. Some assemblers allow
MAacros 10 use parameter-passing also.
B Conditional assembly — this facility allows
the assembler to choose one of several

program segments to assemble depending on
the result of some specified test which is
specified by the programmer and carried out
at assembly time.

M Repeated assembly — if a group of assembly
language instructions are listed over and over
in a program then it would be handy if it was
necessary to write them only once and tell the
assembler how many times to repeat them in a
row. This is repeated assembly, for example:

REPEAT 10 LDA 0
ENDREPEAT STA somewhere

This might rell the assembler to write out the
two instructions 10 times in a row and then
assemble them. In some cases it might be
possible for the wvalues somevalue and
somewhere to change each time the instruction
pair is copied. Also, it may be possible for the
number of copies to depend upon some
condition rather than a fixed number, the
difference between a For-To loop and a
Repeat-Until loop in Basic illustrates this.

B The assembler should recognise all 6502
mnemonics and addressing modes. &
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DOWNSWAY

ELECTRONICS (UK) LTD. / /

MEMORIES
FOR THE
ZX81

The Downsway B4K Memory* slots directly on to the
computer, without needing an additional power supply, or
adding any extra load to the internal 5v regulator. Trade in
yourold 16K RAM Pack (any make, any age, any condition)
for £12.50 against a Downsway 64K Memory to bring the
price down to only £47.45 plus p & p. Without trade-in, it
costs just £59.95 plus p & p — still incredible value!

If you only want 16K of memory for your ZX81, the
Downsway 16K RAM Pack offers the same benefits of high
quality and low price at only £24.95 plus p & p.

Both memories measure only 2% x 1% x 1lin. and are
supplied with a foam cushion strip to provide added
mechanical stability.

* Reviewed in ZX Computing Aug/Sept 1982 and Popular
Computing Weekly 22/7/82.

. — —— — — . S—— S — —— —— S —— — — —

DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M, DOWNSWAY HOUSE, EPSOM ROAD, ASHTEAD, SURREY.

Please send me

Oty Item Price Total
32K RAM Board (Issue 1 Spectrum) £42.50
42K RAM Kit 1[453uu 2 Spectrum) E32.50
54K Memory for ZX81 at trade-in price  £47.45
64K at normal price £50.95
16K RAM £24.95
Post & packing £2.00
Total £

——————— S S e S S e S —

MORE MEMORY FOR YOUR
ZX81 OR SPECTRUM!

NEW! 32K RAM FOR SPECTRUM

A full 48K of memory for the 16K Spectrum — simple D.LY.
installation by just undoing 5 screws and plugging in!
For Issue One machines (with light grey keys) — a RAM
board of advanced design, using “state-of-the-art” technology
— only £42.50 plus p & p.

For Issue Two machines (with dark grey keys) — a simple
plug-in kit of I.C.s which fit straight in to the sockets
already provided.only £32.50 plus p & p.

Both come with fully detailed, illustrated instructions.

Naturally Downsway add-on memories are fully tested and guaranteed,
but should you be dissatisfied for any reason, just return the
memory within 14 days for a full refund {and your old 16K RAM
pack, where appropriate),

Please allow up to 28 days lor delivery.

My cheque/P.OJ/Money Order is enclosed
Flease debit my Barclaycard No
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ONCE UPON a time when most people still
thought that a microprocessor was some fancy
kitchen gadger, breakfast was continually
disturbed by the rhythmic chant of children
trying to learn their French vocabulary for
school that morning. When we acquired a
ZX-81 we therefore set about using this so that
our ‘snap, crackle and pop’ would not be
disturbed.

The very limited memory of the basic 1K
unit was a severe problem, but with care 20
words — each 12 characters long, in each of
two languages, could be stored for knowledge
testing. Two separate programs needed to be
used. The Word-loader program dimensions
three arrays and requests 20 consecutive word
inputs in each language. These are stored in
arrays A and B.

When all words have been entered this
program must be altered to the Word-testing
program before Saving on to cassette by
Goto200. Of course, the ZX-81 saves variables
with the program but, whatever you do, you
must not Run this program, as this will clear
the arrays. When the program is reloaded it
automatically starts, and when all words have
been tested the program begins again.

It is essential that C$ is dimensioned — so

that its length is fixed at 12 characters — the |

same as B3(N), as otherwise it will be

Pause is used instead of a For-Next timing
loop and the program entirely fills 1K.

Only 20 words could be included in this
initial program, bur different versions could be
made containing different words. For storage
of more words more memory is essential —
hence the development of the Vocab 16K
program which not only stores 220 words or
phrases, each 25 characters long, but also
includes a range of useful options: adding
words, testing yourself, learning and
dictionary. One of the most perplexing
problems was arranging for the facility to swap
the two languages around, whilst ensuring that
the arrays did not become garbled.

To initialise the program when it

that the swap status is always indicated. If
Add-words is selected the screen 1s cleared at
line 3000 and the word select subroutine at
line 6000 called. This asks where in the main
arrays to start and end addition, prompting
you with the current start and end numbers.
To delete words simply overwrite them.
Lines 6010-6040 and 6080-6100 reject
anything other than numbers. As the numbers
often exceed nine this has to be done via string
slicing, and the final strings must therefore be
converted to simple variables by the Val
function — 6050 and 6110. This subroutine is
used by both Add-word and Test routines. On
return the word display routine is called —

is first used, Run 8000 which Dims
the arrays and sets up the other
variables, before requesting the
languages to be used. This was |\
not included in the menu to
avoid disastrous accidents to filled
arrays. Do not forget you must
never Run the program if you use
Break to stop it. To save the program,
plus variables, at any point Goto 9000. A
The user-friendly menu at line 20
first prints the selected languages, in

g,

the order entered, and then the options
available.

AR

. + 5 ~ ) - A ¥ T ey

impossible for it to be equai o BS(N). If you want to reverse the language YA AL Ay
Score is kept as X, which is incremented | order you simply input X, which leads |}’ | TR TR R \

when line 150 is true. To conserve memory | 1o the language-swap subroutine at 4000, ). T R T

only the top two lines of the screen are used to

This swaps M$ and N$ via dummy variables

N )

display: KS$ and LS. At the same time the CE——— - —
TEST WORD SCORE language-swap status variable, T, is -
YOUR TRY ANSWER swapped between 0 and 1 so —
oT S0E0 LET xXA=UAL X
The 16K ZX-81 language program. o o L 989 BRINT i.r 5,.52;: xR
2130 PRINT AT 10,1; AKIN)
s REM VOCAB COFYRIGHT £ + 2 C 2138 TR Lo " ThEN 86208 1100 8958 TRR. M=) TO LEN_X§
BAIN o1 ax 2140 SLOW E_ﬂﬁﬂ IF COb XEIMN) 38 OR CODE X%
,§ 55 e 3133 fg5hgr o o0 $1ehelron 000 8078
28 FPRINT HS . HE, "JYOCABULARY" zigg GDTD Z0eD S11@ LET YA=VAL Ks
33 PRIMNT AT =5.6;"To TEST YOuR: 2000 cLS =136 PRINT AT 11,.22:VA
ELF INPUT “"T " ;AT 7.@;"TO CONS Ia10 SUB G228 2130 RETURM
ULT DICTIONARY INPUT ““D ““.AT 8 aa%u E s SoPe 5999 REH LEARN
.@; "TO ALD WORDE INPUT ""A""" AT Ap39 IF T=0 THEN GOMUD a4lde TeRe cLs
11,0, "TO LEARN IHPUT - L u- I049 RAETURN 7OL@ LET xXud
Pral ST 0.0 JEMSSCEEIMES 3933 REM LANGURGE SUAR 7038 LET Xxmxxe1'
- o - " v
3§y gy cooecTion 1318 LEF RECO 1 L LG ST
& =
B0 Ir BEa Tr THEN GOTO 1080 1038 LET ME=K TOSE NEXT N BRiens
70 IF Gga’D” THEH GOTO 2000 4048 LET TaF “a7a INPUT O
20 IF @s="A" THEH GOTO 3080 4088 L P TAB0 GOTO 19
S0 IF Os="L" THEN GOTO 7000 EN- 13 LET F=@ Tawd IMNPUT O
124 IF ﬂ:—".‘(" THEN GaOSULE 42800 4n7 LET =T Til@ LET NMm=
118 I QE="X" THEN [ - | £ 321" ] H‘E'I'U M T1i@ CL
L2¢ GOTOo S 40909 REM ARRAY SUAP T80 HEXT H
i99 REM TEST 1106 LET Sgil) =A% LN 7898 BREM IMITIALIEE
i818 ERInT - 1138 LET E§T£ ity 2010 OIN B8 sse 85
= . 3
L3298 PRINT "B "FOR RANDOHR WO ngﬁ LET ByiM)aCgii) et OIM CEol =%
RDE INPUT “"R="A BT 7 @ “FOR PAR 4148 RETUR SBIE LIM DEizs)
1355 REn"RANGON OR PART ICULAR 5080 FOR_Naxf 1o vh 3 o e AP S e
iE3@ INPUT P EBid IFf Ted THEN GOSUB 4109 S04 HPUT M
idi@ IF Pgm= .3- THEN COSUR 6280 5088 aLs - e A 2028 PRINT AT T.%:hs
1088 IF P3--R- THEW 06TO 1180 5838 REn TEST BABWCE 1 et e R sl e
1070 GOTO_i@40 s5040 IF O “AS THE A& P
118@ PRINT AT ©,@; "HOU MANY UORD  SOS8 INPUT BaiNy ' 00TO sesce 2088 AEINT BT 11,8ins
el A EE-- PRINT AT 7,188 (M) ;AT 10,=; 3982 LET 1I:9
1182 FOR M=1 TO LEN us A9 REM TEST BRANC 1] r Pa
HA253" TRER"UASNL {13 OF OO0F Us SRS R op < inN THEN Boro sisa  3i3g LET &lo
1148 NEXT N 5890 BRINT AT A2,1:As (N 2138 LET va1
{138 BRInEThP oV $138 fed,gr To 68 1338 567071
1168 REM RANDOM START Ei20 LET ¥wvA 5008 SAUE ‘OocAm 1e@
1178 LET H=INT (RND#V) +1 5128 gOTO Si75 #0108 GOT g
1179 REM UALID START ELSE HALUVE E13@ INPUT CHl1)
s Ir nadhy roed ber Aind 8348 RINF A 1. aicucnriar ae,a vas vose vossen srocnan
1288 Cex"iAan " ST 188 t3m roe o 00 48 837 shiseLin)
igig %g;g?g;:;ﬂ-l 512n REM CHECK 110 FOR N=1 TO =0
R D e iy S178 IF C8(1) =AS(N) THEN LET ZaZ jag cis
200D CLS 4 517% IF T=@ THEN GOSUE ¢109 143 PAINT AR M)
o R S T 188 HPTYa Tuen oo 10 188 2007 510
et $
2 =199 REM SCORE o 2 178 Bause ide
2030 IF Om(1) ="X" THEN GOSUB 400 5200 PRINT AT 20,5 "HEEER = “.Z e
1 5210 FOR M=l TO ORD TESTING PROGRAH
2040 IF DS(1) =" X" THEN GOTO FVOO 5230 MExr zMe b e
2086 IF CE(l)s” * THEM GOTD i 5 FOR M=1 TO 20
2OSS ERINT AT T.1:p 5959 AEn UGRD SELECT 138 o=
SEES REN SERRCH RAREY 6208 BRINT AT 8,8 START UORD NU 139 SRINT Ag (.
=078 FOR _MN=X _TO Y MBERT?-AT 1 i R 14@ INBUT CEI1L - o (2) comg )
2080 IF T=0 THEN GOSUB 4188 “iAY 168, " 15@ LET X=X+HOT OB (1) C22s N sa i)
20 * Da=Bg(N) THEN GOTO 2130 i Y 158 PAINT CE3) ;X5 CORue-wks
SO0 I PR s s ihe EO1D INPUT X& 78 PAUSE 1@¢
2190 HEXT M B03@ FOR M=1 TOD L Xl S0 HMEXT N
2109 REFEH HO HATCH ?a??S%FTEE:Ex {M) (28 0OR CODE X® ]_g. E UE 1'.'%“"
e e L A340 HEXT N 238 2070 1e0
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5000. This is also used by both Add and Test
routines, but with different branches. It cycles
through the arrays from the selected start to
the selected end — 5000, after checking the
status — T — of the languages M$ and N§ —
this is done at line 5010.

If these have been swapped then the word-
swap subroutine at 4100 is next called. This
swaps AS(IN) and B§(N) via dummy variables.
The first language is printed and, if Add was
selected — Q3="A"" — an input — B§(N) — is
requested and printed, followed by the second
language, and a second input request —
AS(N). After a delay — 5100 — the word end
counter, Y, is reset to the new end-word
number — 5120, and if the languages have
been reversed from their original order, then

' YOUR
NGU

Keith and Steven Brain’s
ZX-81 and uragon routines
help you and your micro
become multilingual.

A3(N) and BS({N) are swapped back — 5175.
When all words have been added the program
returns to the menu.

If T'est is now selected the choice subroutine

- 1000 — allows selection of particular or
random words. If particular words are
required, the appropriate Start and End
number are selected as before — 6000. The
random option asks the number of words
required, W, and selects a random start
position H at line 1170. If H+W is greater
than the total number of words currently in
the array, Y, then H is halved — 1180 — and
this is repeated — 1190 — until H+ W is less
than Y, when the program passes to the word-
display routine — 5000. Whether random or
particular words are selected this subroutine
operates as for adding words, except that the
sequence is: Print first language, line 5030;
Print AS(N); Input C¥(1), Print C$(1), print
A3(N), the correct answer, line 5140. If your
try was correct the score — Z — s
incremented — 5170 — and when all words
have been tested your final score is displayed.

The Learn subroutine at line 7000 prints the
first seven pairs of words and then waits for an
input. If there were only seven words or less in
the file then any input leads back to the menu.
If there were more than seven words any input
displays the next seven pairs of words.

The final option is the Dictionary, line
2000, which prints the languages and requests
input of the unknown word. Languages can be
swapped by X as before and Newline alone
returns to the menu. When an unknown word
is entered, it is compared with the contents of
the appropriate array. If a match is found the

matching word is printed, otherwise the
“word not found” message comes up. This
subroutine is run in Fast mode to speed it up
but, if you prefer waiting a little longer to
watching the screen flash then delete lines
2065 and 2140.

This 16K ZX-81 program is obviously more
useful than the 1K version, and any additional
memory available can be utilised simply by
changing the Dim statements in lines 8000
and 8010.

When a Dragon 32 was purchased and con-
version of the ZX-81 program was considered,
it was soon apparent that the Dragon had a
number of distinct advantages in this learning

A new cassette Load-Save routine is
included — Line 8000. Selection of Save —
8010 — requests File-name, Start and End
positions. The cassette motor is wurned on 1o
allow you to position the data tape and when

you are ready a data file is opened and the °

languages (M$, N$), swap status (T) and array
contents saved. Selection of Load also requests
filename, Start and End positions. These peed
not be the same as those used when rthese
words were Saved, but can be offset so that
words can be moved around the arrays.
Languages — M3 and N§ — swap status, T,
and words are then read in 8030.

The Audio routines — 9000 — allow Saving
and Loading of both data and voice, 9030. If
Save is selected a dara file is opened and loaded
as before, line 9060, When Saving is complete,
instructions are given to alter the cassette
leads at line 9080. Each selected word is now
displayed — Line 9100 — and, when a tone
sounds, the recorder is automatically turned
on and you speak the word. After a short
delay, the next word is displayed and the
cycle continues until all selected words
have been dealt with. In this way, a
spoken-word file follows immediately
behind the word data file. When Play is

selected, the dawa file is read back —
line 9120 — and speech playback only,
or speech and display can then be

chosen.
If the display and speech option is
y chosen, the first langpage and first
word are displayed, and the

recorder automatically plays the

application. The first of these was the ability
to store data files on cassette separate from the
program, so that the relatively short master
program could be used for any number of
different data files containing different words
or languages,

The second difference was in the Basic
array-handling routines. Whereas in the
ZX-81, array elements must be of fixed length,
Microsoft supports variable length array
elements. In practice, this means that memory
is saved as space is not wasted on blanks
completing unused array points. This allowed
the program to be more flexible and the length
of phrases to be up to 255 characters.

The third point was the ability to control a
cassette recorder and TV sound with the
Motor and Audio commands, making in-
clusion of a speech track possible. The fourth
point was the high-resolution graphics which
allowed display of non-standard characters
such as accents.

Finally, multiple-statement lines make com-
plex programming easier and sound and
colour can be used to liven up the proceedings.

The same outline skeleton was used, but
with certain additions. As the data is loaded
separately, the program always initialises the
arrays and other variables and requests the
languages — line 11000. The menu, line 1030,
is left via Inkey$, line 1050, rather than Input,
and the ASC value of Inkey$ is used to sound
a note to remind you of your choice. Where
lower-case letters, which are inverse on-screen
are used, unsightly gaps between words are
avoided by using BLS5, which is ser to
CHRS3(128), instead of a space between words.

first spoken word through the
TV speaker.

The program as described so far is excellent
as long as neither of the languages uses
accents, but even this difficulty can be solved
if the characters are drawn on the hi-res screen
instead of being printed — see Your Computer,
February 1983,

This approach requires addition of
appropriate character-drawing lines — 31-90
— and handling routines. The little-used
upper case #, 3, %, and & have been replaced
by,%* and ¢, for French text but any keys can
be modified in this way. We have stuck labels
on to the front edge of these keys to show their
new functions.

Line 20 checks that a character is valid and,
if so, line 30 selects the appropriate Draw
subroutine. Two different types of the hi-res
display are needed — 100 — according to
whether an existing string is to be read or an
Input is to be made. These are indicated as
MD=] and MD=2.

If MD=2, line 300, a string — RS — is
simply sliced and each character drawn in
turn. If an Input is required, life is more
difficult. Only Inkey$ can be used without
losing the hi-res display. If the Inkey$
character is Enter and any character has
already been loaded, this is read as the same as
a normal Enter and Inpur mode is left. If
Inkey$ is not backspace — left cursor — the
equivalent character is displayed, and then
added on to the end of TMS — a temporary
storage string.

If backspace is used, the previous character
is erased from the screen. Once the handling

(continued on page 103}
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QUICKSILVA

Lo
V 4 ) are proud to announce they
L are now marketing

from PIXEL GAMES

J.K.GREYE SOFTWARE LTD

“Without question the finest machine code games available
today"...... J.N. ROWLAND Product Manager for W.H. SMITH TRADER

A trllﬂg}f ﬁf !{.FF prﬂqr ammes that cnmhmt tu give

= Bramm SN
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[ GAMESTAPE 1 for 1K

(=1
10 Games incl. ASTERDIDS, UFO, CODE. BOMBER,
GUILLOTINE, KALEIDESCOPE, atc.

PROBABL

¥ THE BEST VALUE 1k TAPE AVAILABLE.

yuu deal with some very hrzarrc Lm,[u
\Will you live to tell the tale i

We've done in 1k, games which some of our competitors A LD ST
requirs 16k to dol -

GAMEETAPE 2 for 18K onty [1.96
*STARFPGHTER Supert machine code Space Battle, Set
epairat o backpround of twinkling stars, with stunning
enplogions — i you can hit the snesryl

PYRAMID Can you mowve the Pyramid? Make a mistake and
it wall collapsa] A Thinkers game.,

ARTIET The ulimate Graphic Designers aid. 8 Divections, 10
Memories. SAVE. COPY, RUBOUT, CLS, ate.

only [4.98
*CATACOMBE A Multi-Level Graphics Adventurs, Each
lovel can contain up to 9 Rooms, B Passages, 7 Monsters,
Food, Gold, Traps, Phantoms, an Exit (to the next hevel),
and thera's an infinite number of lovels,

NOTE. Thia is NOT one of the necessarly limited text
Acveritures ns sold elsowhers,
Hn-x:mrmmnmmmmm You amused
| for hours, . . . . COMPUTER & VIDED GAMES.

| _bc-r.-:nnl.-

GAMESTAPE 4 for 10K £4.96
*3D MONSTER MAZE The Game to Top All Others.
Unbelisvable Graphics! Can you find your way through the
Maze? The EXIT = there somewhens, but then so s a T.REX,
and it after YOUI AR in 3D (the T.REX will actuslly run
towards you in full perspactivall, you've never seen anything

s L T

like this betora!
30 MONSTER MAZE iz the best game | have sean for the

Zx8re . COMPUTER & VIDEO GAMES 3
i | had to ehooss just ONe DrOQIAmme 10 iMpreis an audhe th the capabdites of

the ZXBY, then J.K. Greye's 30 MONSTER MAZE would be the one without doubt™ SUBSPACE STRIKER STARQUEST

coo s EX COMPUTING.  “Snlliant, ballant, brillent!™.... POPLULAR COMPUTING WEEKL Y With ynur rjeadty ﬁrllm‘m w,m .Lhu Iu-lp Uf }cur on-

GAMEBTAPE § for 18K _ only (i.06 |
*3D DEFENDER The Ulumate Spece Game. Super fast
Machine Code ID version of the Arcade favourite. You have
10 save your home plarst from the marswding Alen Spacecrah.
This is all in 30, your viewscresn shows you the view out
of your fightars cockpit window. Tha backdrop moves when
you turn, of fly up or down (B fight directions), just as if you
werg really fhng itl But then YOU ARE! The Enemy Saucers

in the Federation f"pac‘"ﬂ”t' S A habitable planet amidst the
an;_:i uy f“} dive bagl_:sic the  perils of deep space.
e ke~ 1 ENCOUNTER — In this

robots. Fight for survival in  @dventure, you are snatched

will actually zoom towards you in 3D, and shoot you if you ket theml Your display this Ium-pa(:km St.rﬂtvegy off the Earth and the space
includes Score, Shiskd Strength, Altitude, Proximity, Forward Radar and your viewscieon, me. iraders play YOUI
which shows your rotating home planel, backdrop of Stars, Meteors, Explosions ga

Plaarra Blasts, Photon Beams, 4 Enamy S and of d in
full 301 R i i g sregedhoSntie e PIXEL POWER A graphics workshop packed with useful

“Another 30 winner”, e e SINCLAIR USER features like Create, Amend, Save, View Set
GAMESTAPE 8 for 1K only £1.96 HARVESTER A cut-throat strategy game Ior 2 1o 4 players.

BRAINSTORM Can you get our three space explorers across
*BREAKOUT 5 Fast Full i ; : i
i st e b 3:..:" Display 'E:::M:W* 8 A river of nasty goo without blowing their minds.
you can win and watch the pounds convert to Dollars, AN i : " .
in Maching Code for Fast Action mmcj smor ] H-nusbu e : : SUFFLIED ON CASSETTE
and three angles of rebound! The best BREAKOUT sround ; Mr to: QUICKSILVA, DEPT SPD.

and at this price you can’t go wrongl
\-‘_‘TMI bestofitskind” ................. WHICH MICRO & SOFTWARE HEWEI_":I'/

| ROAD, SCIIII'I-IAMF‘I'DM SO20PB

J.K. GREYE SOFTWARE LIMITED has no connectlon with NEW GEMERATION
SOFTWARE or J.K. GREYE ENTERPRISES which are the businesses of the repective
directors.

ZX-81 GAMES =
Trader 2Bl + 16KRAM  E995 [
Subspace Striker + Zor ZX-81 + 16KRAM  £395 O
| Starquest + Encounter ZX-81 + I6KRAM  £395 [
VIC20 GAMES _
Trader VIC20+ 16K RAM E14.95 O
| Subspace Striker + Zor VIC20 + 16KRAM £7.95 O
Starquest + Encounter VIC20 + 16K RAM  E£7.95 E
[

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and LK. P. & P,
{Add appropriate Postage on Foreign Orders). Cheques/P.0O.s 10

J.K.GREYE SOFTWARELTD

Dept Y€, 16 Brendon Close, Oldland Common, Bristol BS15 6QE

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY
TEL: 01-630-9232 (9 am - 7 pm)

Pixel Power VIC20 + 16K RAM  E7.95
[ Harvester + Brainstorm VIC20 + 16K RAM  £7.95

Please send me the games as ticked.
I you prafer 1o see bafore buying, our range of GAMESTAPES
are stocked by the following slonos.

I Total cheque/PO. enclosed........... i |
BUFFER MICROSHOP T4A SUHM H Hd Lm SWE:
GAMER 24

Cheque payable to QUICKSILVA

. 29 Balvedero, I Name |
SCREENSCENE 1448t Geor - ﬁmmmm" Glos
- 1. - . :
WHEMITH_______ Over mm’,;,,, Branches; PP B || i R e e e

ZEDXTRA 5 School Lane, Kinson, Bourmesmouth, Dorset:
TRADE & EXPORT ENQUIRIES WELCOME
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fcontinued from page 101) The modifications have the following form: length (zero) at the appropriate point on the

routines have been set up, those program lines | Select mode: {if MD =2 then fill RS); set Screen | screen. Addition of this accent facility

which are 1o display accented words must be | position: GOSUB100 and repeat. considerably enhances the value of the

modified. Screen position is set by drawing a line of | program. |
Vocab 32.

39 ° INTRODUCTIOH

1889 CLSD.PRINTETS. "VOCRR 12‘! PRINTELD. "R VERSATILE LAMCUACE-LERENING®
230, "PROCRAN FOR THE DRPCONT ) ' PRINTEISE 'm:w K L & EPRIN 189183~
1 FORN= L TOSSSSTEFS - SOUMDN, § I‘ﬁﬂ' SCREEND. 8 GOTO] 1000

1099 “LANGURGE SuRP

1818 SOUMDRSCC 08 1, 2 KBshE  LB=Nl  MBsL® HE=B TeF Fef Fof: E=T - RETLEN

1019 "RRRAY SuAF

ig E:I'H)FHI'IHF'IHI"-H’F'WH"'II-'“’CHJ"CI‘:I!'ﬂtm

1838 CLS ' PRINTME, ME:PRINTR42. "vocabu lary ™ 'PRINTEM. 10 TEST YOURSELF PRESS 'T°"
PRINTRIGS, "TD CONSULT DICTIONARY PRESS “0° " PRINTRZZE. "TO A0 WORDS PRESS "A°" P
tIIﬂ'mi Tl} LEARN PRESS L~ PRINTE4ER, "to LS “reverse™ BLE. "landustes” BLE; ~

s
I.III H:IH‘fmTq':D SAVE-LOAD PRESS "5° " PRINTRM10."TO USE MUDI0 TAPE PRESS 'U°"

PEINTE
SRR

1843 “REMU
1059 CA=]MCEYS: [FOSe™T* THENZROREL SE [FO8a [~ THENIBSBEL S8 IF0W= "A" THEMI BRMEL BF [ FOS=
E.Ill-;ﬂTl[L"ml!!.ﬂ TFO8e™ 5" THENGODOEL SEFORn" 11" THENSDODEL 3E IFOwe =) " THENCOSURL D1 GOT

1999 'TEST

00 SOUMOASOY 08 ), % CLE2 PRINTRLY, "teat™)
-FIIIITIISI.."I'M PRAETICLULAR WORDS PREST ‘P
P9 CRAMDOM DR FARTICULAR

2810 PesIMCEYS : IFPR="B*THEMPR INTRISD. “HOU MANY WORDST =
G0 Bl - GO -ELBEZBLD

2819 "RANEDON g7

(PR INTENS, CFOR RANDOM LORDS PRESS R°)
') | SCREEND. 1

- IHPUTH  ELSE[FPR="P"THE

;
L3
m
"
#
-

Y THEM Meblod
1Y THEM 20BELEE IFH I THEN Het
+irRmblei= 1 CLSY  GOTOI022

[

HJ-.-!- CLED PRINTHE. b PRINTEPL .. "dict lonpry® | (PRINTERASY. "For® LA, "
Fress” (BLB "enter ™ PRINTRIEE, "INPUT BaCNOMM HOSD= : PRINTEIZM. ") INP
"milﬂl.ﬂlrh- W* THERGOSUB1 210 - COTOZ008

¥ IFTe@THENGOEUR 1 P2DEL SE [FDawES H 1 THENIITREL 55 [F Te@THEMGOSURT 222
ITHENIMSOEL SE | FTaRTHERGDILE Q22

i
522;“-5%‘??

3
3
g

 Surprd ™ ) LB ot LB “Tound® ) COTODSER

o el ) 0 TR T @ THIENCOEUR | 20
1800 HEXT  COTOIMRD

0 b 3 CLER GOTUBERSD  COBUBDIRRRD - 1F T=aTHENCISUR1 220

313

iai

T
3
Ea

i

SFLAY
TO YR:CLE: IFT=@THENGOSUBLRZR

FOE ) A" THENDAZBELSEPR INTHSS, == ) « INPUTEBIN
PRINTRZIS. N9

A" THENIMBELSEPR INTRESE. =) « INPUTAB. N ) PRINTRZ6H. AR N ) FORM ] TOSAR N

o
=
2

3
:

T
L
il

5%y [MPUTCE: PRINTEZSA . RSN Y0 FORMe | TOSE  MEXT  IFCR=AB K I THEN Tuls

-
i“
-

-

é
|

-

“A°THEMGOTO 1 EYSEL SEPR INTHIQ, "score & * T FORMe | TOSR NEXTH: Ind

:
i

fistiy
5
st

CT
+*FILE EMDS AT=.Y:[HPUT*ETART WORD MUMBER® MR [HFUT END WORD MUMBE

2
3

= =

SN s TP eETH

85,5 CLBE Oisl  FORNaY TO ¥ sdwidis] . PRINTAB(N ).
« [HPUTOR GOTO 1208
HEXTHGOTOIR3R

WTES. wth'lui'lllt'lﬂ.ll‘rhllm I PRINTRD. =
"L”'J ‘PRINTRES. “TO SAVE LORD FILE PRESS '§'"

1 THEMNBEPMEL BE I FCPie " 5~ THENBRIBELEEDD1R
:l..'im'l-l'l'tn'l'll.“ *FILE WAME": : [NFUTLS PRI
i

"
z%g

1
;
!
:
:

o
4
i
A

3
5

,“START LORD WMl

gTART 15 illh H}H‘!ﬁ? ":.ql.t - PRINTEZSS, “EHD WO
NTRI2E . "CURRENT EWD 1 PRINTEDIA, == ¢

(FRINTEISA, = mmm!ﬂ'_ "EMTER" ") : [ | MOTORDFE « INPUTZE

L THPUTE=1 . US. ME, HEL T FORN=FS TO FE: IFEQF =] 'THENBR4REL SE IHPUTE=1 .

1 YSFEPRINTIMDS, 1 o™ BL8 “ Loaded™  + SOUNDD, 30 veFE GOTO1020

P "aave” i PRINTRIGE, "FILE NAME®; « INPUTUS: PRINTEZID. "START LORD NUMB
II’II.- *CURREMT START IS5 =:X: 'PRINTRZ3D. ="« INFUTFE: (PRINTRZS, “END W

MTRIDE, "CUMRENT EMD 15 “iY: ?ﬂ'lrﬂ‘ﬂli ==} + JHPUTFE
-mm-mmwmmﬂ :mm:m
=1 U0 PRINTE=1. 0., M8, T FORNFS TO FE- Fﬂ'lh’l’.‘i.ﬂﬂl.‘!.ﬂﬂ«l'ﬂ HEXTH - CLD
" aaved” i SOUMDEER. D0 COTOLRIR

08 7,3 CLEP PRINTES. “audio® ) BLE; "routing™ PRINTEGY . “THIS EMABLES YO
M RDID TRACK WITH THE PROGRAM® )
NTR32. " Mﬂmmu.m § P PRINTRTZ, "TO THE RECORDER=:

!IITIMG,'TQ RECORD PRESS "R° " PRINTEIZT."TO PLRY PRESS "P'",
MR IF 20" R = THEMNBRAQELSE | F29="F= THEND ] | BELSEMOD
EECORT]

1 WG

INTEE. "sudio® | LS “recordind™ i (COSUB] DOOR

(PRINTEDS . “MHEM TRPE AT CORRECT POINT®) (PRINTETE. "PRESS "ENTER" ") IN
FOTOROEK « PR INTRST . “PRESS *RECOSD" THEW “ENTER'*; - [NOUTIS
"0 0=1, "MID10" FRINTE=1.20,M0. N0, T R, RS FORNeRS TO AE PRINTE=1. R8N,
3o HEXTH CLOSER=1 - PRINTENR, “word™ :BLE; =7 i le=  BLE | "g e g™
.'HH :l!lﬂlﬂ! SVOICE TRASK Ol NOW BE ADDED "  PRINTEAN). "HHEN BORDY PRESS " ENTE
. mm
nﬂ (L84 PRINTEX. "UHPLLG MICROPHONE LERD" . PRINTEEL. “AiD REPLACE MITH H

(PRIWTRIEE, "EACH WORD WILL BE DISPLAMYVED®  PRINTEISP. D THE SCREEN 1IN
*ml:-n:mw » "MMEN TONE SOLMDS SPERY WORD®, nturmﬂu STRET PRESE “ENTE
P5 ) INBUTER
S065 ‘WORD DISFLAY
SR FORMN=AE TO RE CLEZ: IF TeBTHEHGS=RASC b HEL SECH=ES 1 )

SR
i
‘l‘ =

s-ga

i
i

L
ﬁ'aza‘

:
=
p

iIH PRINTRISS, CF PRINTRITE, " « SOUNDIDRD, 2+ HOTOROH « FIORN= 1 TO OGS HEXNTH - ROTOROFF P
IIH"I'H?E.-“J-ll‘J-:'lH-P’l‘IHTHZS-'I'I'I‘-H.i “aprds® (BLE ) "entered” ) | SOUNDZRQ. 10 COTO1O
L

#1089 "AUDID PLAYBACK

118 CLSJ:PRINTER. "audic® ﬁ.ll'l"l-irbiﬂ" | GUSL P0nY

129 PRINTESS . "D PEADY PFRL EMTER =, « THPUTSS  OPER™ = . 8=1 . "ADLI0"  1iPUTEe=1.2
LT, ™0 RE [FEI:Fr‘ 1 FTHENS | 380 [NPUTE=1 , ASOH 3 BSOM 30 MEXTH  PRINT

AE . RS FOEx=RY
. "worg ™ BLE, "Fila": ﬂ;ll‘lulﬂ!d' it
PN SN TR o vt o o o e 13

'!I.ﬂ R.H P‘ItIH‘F!tEE.'FI!F SOUND TEACK OMLY INPUT “5°": PRINTEISZ. “FOR SOLMD + SCR
EEM INPUT “B°™  [NPUTIZ®

190 CLSd FOFveMA TO Wi CLT4 [FTef THENGDTUE 1 020
alee Hﬂ?‘lmﬂ';hﬂ‘mtﬂ'.su =to=.FLe "ptor" *taba® . PETRTRII.MS: [FI6="
BT TR M

T FI:I'I'I!EH RUC 100 « PEINTEDS, =~ « INPUTIZS  BOTOROSE - AUO 1 O0FF « PR TNTRESE . el i PRINT
MPUTCR ) PRIMTR 204 . Rl N FOEMe ] TOSSE ) MEXTI . [FOSeRS 8 I THENTOUMDON . IFL7F

imLs;

PRINTEI 04, =

10000 PEINTRIGA. "STAPT WOPD JMBED® , PELNTELSE, *FILE STAPT 1T = %
i PRIMNTEE, =

« THRUTAS : PRINTRZEQ. "END HOBD (UNBER=; -PRIMNTE2S2.*FILE BMD 15 =¥

«"HHEW BERDY |

3 IHPUTRE  RETURM
1HH *INITIALISE

12000 PCLEARA (O1MAS: B3 ) DIFES. 580 ) DIMNCH {1 DIHDE . Fal Pel m) Yel  BLescHRe |20
ﬁﬂ*ﬂllﬂl‘u Swmber® B landuates” BLE. “to” BLE; “be™ 1 BLA, "-,nu-r FRINT®!ZS. "
Il'l‘lﬂ l..,mm 5+ INITR SOUMDER.,. 1 PRINTEZE4, "TECOMD LAPGLAGE" | [HP T 294D An

Additional lines for accent capabifity.

| CLEA ) FOLT

S ¢ NP DRFU POUTIHES

1@ I:HHD!.WE

1¥ “VALID CHARRCTER?

i E‘:'H‘H-TCE'? I'i"l:ii'."-'l-.“l:‘f-f P THEMRE TURM

EC

GOSUBR2Z ., 3 M. 7535, 07, 30 39, 40,41 . 40,43, 44, 45, 46, 4T .48, 45,90, 31 . 32,
T8 90, 60,61, 62,6 . 64.63,66 . 6T .60, 62. 70, TL.T&.T3: T4, 7). 15, T7. 78, T2
+ B 8586, BT . B8, 85, 3 RFETUEMN

3}
I
é%%%%s%%:;:‘

5

."F‘."t'?"?

L]
I * &

i
EEEEE

“B-1 *mﬂl- o ] E'I‘LI:H

‘WI-—!EIHFI- i

"B =1F 1= BETURHN
#QETEMT , 43 BE TN
+BL ST
=1 B, += TN

i

4
? :
:
o

FEFEERIEE T
agig;’gzj” :
éfgi 3
1ii
i

1

5 :

fHiH
I

z?ﬁ i é
B

AAHINICRNRARIN2RORURNTNNARERLRS SR ENRER NN,
FHH

SEERIRIRR2BIEY

a
o
g
:

el ROuUT
200 COMeIMMEYE IFCCE= " = THENZODEL SE I FCCBaCiied |3 DL ENG Tre ) baTHENeE TURMEL SE IFCCR
thm! !mhr-emm Tl THBCO0  COTOD0) | ELSEDNSA = C 1 BM=8, +£111 S00S5BS0 | S ARl
1 . =]
290 LAB=RICHTE TFS. | b LA=ASCOLAS ) - IFLACISORN LA IS THENTRS=LEF TS TR, LERN THE »=1
GOTOZR@ ELSE THe=LEFTS THE. LEW THE =2} GOTOZMS
29 "RERD STRIMG
08 FORJL=]TOLEMC B8 ) COBMIDE RS, J] . | 3 GOSB20  HEXT RETURN

#==pl CRAICENLE, 107 - COPUE1 A0 Pae" NETIW

¥R s P‘!Eﬁ'!- HEHL THE® DRF"BR4R, 189" COSUP1 8D Re
;;:I:";ﬂ' " DT e, 607 | GOSUBLED MD= 1 DEMITENSR, 907 WMIH‘ De=THE

m trmm?-tarmmmgz:rfnﬂc;!wmmr e =
FORM=R DEE JPTEL o]
3000 IFLe=Be NI THENIOSREL TE I F Te@THENGDSUE 1 B20

UORD MOT FOUMD® DEFISBNSD, 1 207  GOSUB1 00 | GOTOIDNED
21 REus N DEATBE, 120 GOSUBIER  IFT=0 THENGOSLEL 02D

igg;

o
h-‘%um'rm L2 GOSUSI00: TR0 3 R THESRZREL SEND= 1 - DS Bron
MO DR DRALICEMI0, 100" GOTUB 100 PReEB N  DRAITBIEN, 407  COSU0|08
'ﬂ':\'?'ﬂ*fwml DEFLI"BED . 1207 COSLURIOD Al H =THE  THEB="*  FORMN=1T0

£435a288 3K
FEE

+38

1 DEA B0, 120 COSURT B0 | Cle THE - THE= == MlmD  Dfefig b Mﬂ-l B0 1€0°  GOS
mej:‘_'m;n !I'h"l' IFCWilr HOTHEN TeZel S0UMD] %0, | ELSESDUNG] , S

ABER MEXTH! lm-'i'iiﬂmﬂfblrﬂhﬂmﬂ DA BISD . 187 P 200PE = “+2TRes 2% 008
LR 10 FOPHM= | TOT0S  HENT « 2l «COTOI &30

&9 LEREN

TOB0 SOUMDATCO 08 1, 5 PELE - 000md  FORMe TO ¥ MO LINED 10000 1000 10, X010 ), PRESET
FR=FS N LOSUB100 L IHES 10, 3042001 18, H*N PEESET (Foalde 1 ) COSUR L 00  0ei00e 30 IF
W] SATHENTD | DEL SEMEXTH

TS O=ITMCEYS [Fide® =THENTDSEL SE 1 800

TR Oe=NKEYE: [FOS=""THENTO] RELSE=0 POLE  HEXTH  COTO18M

0a% ‘WORh DIRMLAY

2050 FOPH=AT TO AE-PLLS IFT=OTHENCE=ASS M ELSEGR=B 4

Sl D2 PEeGE ) DPPL" R0, 42 W‘.ﬂlﬂﬂ‘ SOUNDIRR . 3 ROTDR - FDRMe ] TO] D09 HETI: NOT
OPOFF HESTH PE="RLL WOPDS EMTERED® DRAW"BMA0. 1607 GOTUETAY SOUMOI00. 10 GOTOIAMD

F143 "RIOTD « WORD DISPLAY

D% FORM=AS TO M POLS - TFTaBTHEHGOIUE 020

150 MOeF PAs"PRERS ENTER TO STOP TRAPE™ DESN"BMIN. 18~ GOSUE 1) Beeil (e B 0. 3
2" GHSLB1AG: [FI%e"R" THERTRabe 1 DRFEIEN10. =8 COSURIB0

BT FOTORON  AUDTOO0M  Z20= [ ETS  IFII0" " THEHS] TREL SEMOTOROFE - IUD [OOFE - Mkl | [WPAL
“BE10, 100"  GOSIML0R MO ] DR EMTIS 120 COTURIGD CaaTHe THE=" " M=  Peafell N | ER
HUERIN, 150" GOSURT A0 FOkTie | TOBY  HEXTH  [FC 8= 1O THONSOIINZON. 1ELSES0MD] .8

1
L

YOUR COMPUTER, MARCH 1983

103



M.C. LOTHLORIEN

Fed up with Space Invaders? Fed up with moving N.S.E.W. in seem-
ingly endless Adventure games? — then why not try our exciting range of
challenging war games for the SPECTRUM/ 16K Z2X81/DRAGON 32

1. TYRANT OF ATHENS
Can you survive long enough to turn Athens into the most feared state in the
Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek States and the vast
Persian Empire. Many more features in this very addictive game.
Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM £5.50
2. ROMAN EMPIRE
Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels
of play.
Price: ZX81 £4.50 Spectrum £5.50
3. PELOPONNESIAN WAR
Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and
military force before you even stand a chance. 3 levels of play.
Prica 2X81 only £4.50
4. SAMURAI WARRIORS
How would you have fared as a Samurai in 13th Century Japan? Face challenges from
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide? 7 levels of play, a most fascinating
game.
Price: DRAGON £6.95 ZX81 £4.50 Spectrum £5.50
5. WARLORD
A challenging game of analytical skill set in 13th century Japan. You control a village and must meet
attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make

raids for gold or slaves and feed your village. I
Price: ZX81 £4.50 Dragon 32 £6.95

Cheques and PC’s please, made payable to: M.C. LOTHLORIEN
4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS

16K BUDGET PAK | EX =

JRS 16K RAM AND FREE ALIEN ATTACK plus either Pl ot e 56 %0

BATTLESHIPS or GAMES TAPE Il JRS 64K RAM . . Only £62.95

SAVE £8.65! Total package price only £27.75 Software

- Programmers TOQIKIT [16K] i COnly £4.52
Graphics Toolkit | 1 6K) ; ; Only £595
Lost Istand (15K) e : : Only E4.95
Games Tape |l (16K) s s Cnly £4.95
Bartleships (16K] Only E4.95

SPECTRUM

A full range of software and hardware are available. Tick the
coupen below for your free 1983 catalogue and enclose a large
stamped addressed envelope

| wish to order the following

16K Budget Pak with Battiesnips . Only £27 75
1 6K Budget Pak with Games Tape Il v | Only £27.75
C] 64K Budget Pak with Lost Island Only £64.90

O 64K Budget Pak with Battleships Only £64.90
O Econotech 16K RAM Only £20.95
! JRS 16K RAM Oniy £26 50
JRS 64K RAM B . . Only £62.95
Programmers Toolkit |1 6K) Only E£.95

L Graphics Toolkit [16K] ... : Only £5.95
_ Lost Island [ 6K} Only £4.95
] Games Tape Il [16K] Only £4.95

: C Bartleships | 16k) Only £4.95
JRS 64K RAM AND FREE ALIEN ATTACK plus either LOST O 1983 JRS Catalogue Free

ISLAND or BATTLESHIPS Tick as applicable  Total (Including VAT &P&P)L_______ |
SAVE £7.95! Total package price only £64.90

MName Age

Address

m Post to: JRS SOFTWARE, Department YC

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691 19 Wayside Avenue, Worthing, Sussex BN13 3JU
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ATTENTION ALL DRAGON OWNERS!

FED YOUR DRAGON LATELY?

THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORsSELS From Active Software! "Lfi 5 -
our poLicy Is 100% customer saTisraction — TRY US!

ﬁ CHALLENGING GAMES ON ONE CASSETTE — EACH GAME INCORPORATING THE

specTacuLAR FEATURES oF THE DRAGON 32:—
*IMPRESSIVE HI-RES GRAPHICSs

«BRILLIANT COLOUR»

1) Interplanetary Trader — 20k +!

The year 2283. Occupation: - - Space Trader. Tour the Solar
System in this real time game. Very chall en?Ing and

feature pac

3) WumPus Mansion — 20k +!
Incredible Fun!! Outwit the Wumpus (if you can..
raid the treasures of the Mansion. But don't !rigger the

; — TIME BOMB! —
5)Hi~Lo — 20K +!
Is it skill or is it luck?? Turn £50 into £1,000,000 with
this simple, yet highly entertaining game. Super sound.

?) Atﬂ'm Hl..lﬂ t Brilliant colour, and graphics.

Full colour, sound, and graphics add to the excitement of
this addictive game of deduction. Features:- 1to4
players: individual scores and ratings.

* All 8 programs supplied for the realistic price of just: —
* All 8 programs double recorded on our own quality tape.

*EXCITING SOUND EFFECTS»

2) Execution —20k+! "
A hangman style game with a difference. Play the
computer oran opponent. Lots of exira features. Good

3 graphics and sound.
4) Wipeout

Compulsive, exciting, challenging game of fast reaction.
Begins easy but gets progressively harder. With sound

p and graphics.
6) Snail Pace
Announcing: - SNAIL DERBY-! Supe: entertainment!
Computer calculated odds and form. 2 - 8 snails per
race, Beat the bookie! Full Graphics.

8) Air Assault

Blast the skyscrapers with ultra-high explosive bombs
and clear a space to land your crippled aircraft before

crashing. Hi-res graphics and sound.

* No-quibble replacement guarantee. * 48 hour dispatch.
SEﬂd Chq.f PO. to: Active Software, Temple House, 43 -48 New St., Birmingham B2 4LH.

Probably the widest selection

of software available by mail order.

All the top manufacturers including Acorn Soft, 1JK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon.

— —— HERE IS A SELECTION S
Pk Clrpas sos | |BBC models A & B in stock: |
Junior Maths Pack 684 |
Phiosopher's Ques 9.8 A-£299 B-£399 |
Planetoid 995 | l—
Meteors 0.95 DISK DRIVES FOR BBC —
Arcadians 9,95 HHL l{ﬁkSLn;chrhc{Rmm e discs (a)) Iﬁs.ﬂl}
Swoop 7.99 TORCH Z80 800K Disc pack includes ZB80 proc’r
Chess Model B 1.99 + 64K (b) 897.00
Space Invaders Model B Thebest 6.95 BBC/LVL 200K Twin Drive (a) 397.00
Atlantis — Superbfast Action 32K 6.95 TEAC 200K Single Drive (a) 304.75
| Hyperdrive 32K 5.95 | TEAC400K Twin Drive (a) ggz%g |
| | TEAC400K Single Drive(b) ;
| Sﬂril:ubombcr- Send SAE for fall list 6.95 2 TEAC B0OOK Twin Drive(b) 711.85 |
Connecting cable for TEAC drives 17.25
T HARDWARE EXPANSION — (2) SCOTCH Single sided disvcs Boxof 10 28.75
| Sound pick-of f module (simple 1o fit) 6.95 {bJ$LOTCH | Double sided discs Boxof 10 39,80 }
| Amplifier and loudspeaker suitable for above 37.50 : ——BBC UPGRADES E—
Light pen 34.50 Full upgrade kit (fitting £31.,00) 69.00
L X-Y digitiser 80.00 | | Discinterface (fitting £15.00) 109.25
{—SUPER ACCESSORIES o _—l The sbowe prices st VAT inchusive. Add 11,00 plp For ordern Siderw £100.00 and 10,00
Cover Polyester Cotton 397 | (Securicor Selivery) for ceders abeve L0000, 4 ;
Cover Soft PVC 4-’15 Aoy ind Barclaycand sorpied o ol Bee cspept BBC compimi
Carrying Case for Computer, Cables, Cassette/ §5.20 ELTEC COMPUTERS i
i ; ; 217 Manningham Lane, Bradford, BD8 7THH.
Carrying Case a soft su rted nylon version ' L]
ofabove PR 23.00 Tel (0274) 722512.

YOUR COMPUTER, MARCH 1983 105



Software for the BBC microcomputer

Mode 2 graphics a machine code
game much like the ‘Galaxians
found inthe arcades — very fast and
also works with joysticks

£7.80 +VAT

High speed and high resolution
graphics are combined in this game
to produce an exciting game —
almost identical to the original
arcade varsion

£7.80 +VAT

The word processor for the BBC
machine

This ROM based word processor
has received superb reviews.
Supplied with full spiral bound
manual and cassette containing an

example document This is available
from stock now — any quantity

£39.00 + £1.50 p&p +VAT

We give very generous
trade discounts

T e e 'h : Our tapes are guaranteed to
S SONLIGOR S QDRGSR work on all Operating Systems.
thousands of skill levels — more

featuresthan any other chess game compu l ER |
e~

£10.00 + VAT. TR
PLUS MANY MORE™===254/53/
16 Wayside, Chipperfield, Herts, WD4 9J)).tel (09277)69727

Another game that has received High
very favourable reviews — Fast and
addictive

£7.80 +VAT

TOP QUALITY MACHINE-CODE i
PROGRAMS 606

DISC-BASED SOFTWARE TR sree
AVAILABLE NOW! SIIIIIsiis

e I S S
S e e
At last | . high gquality software is available on disc for the B.B.C. W
microcomputer now!

Qur programs are ready for despatch on quality 5.26" discs at only £9.90 for
each program.

ﬁllﬁrna:ivﬂlv_ all six programs (together with a 5p1;-:;'1.:|l menu-type salaction
program can be supplied on one disc for just £49.80.

CENTIPEDE (32K) £6.50 {on cassatta)/ £9.90 {on disc)

Incredible arcade type game featuring mushrooms, fhies, snails, spiders,
and the centipodes of course. Excellent graphics and sound. B skill levels,
hi-soore, r-}r1l|.1r'.|;|-h._ bonuses, snd necraasng di”icuhlr- as tha speders
becoame more active and the mushrooms increase.

SPACE FIGHTER({32K) £6.50 (on cassettel/ £9.90 (on disc)
Arcade-style game based upon features from DEFENDER and
SCRAMBLE. 5 types of menacing alian fire at you and may attempt 1o ram
vou., Separate attasck phases, fusl dumps, astergids, repeating laser
cannon, smark bombs, hi-score, ranking, 6 skill levels, bonuses

FRUIT MACHINE (32K) £6.50 (on cassettel/ £9.90 (on disc)

Probably the best fruit machine implementation on the market. This
program has it all . . . HOLD, NUDGE, GAMBLE, moving reeis, realistic
fruits and sound effects, multiple winning lines. This is THE fruit machine
program to buy.

GALAXIANS (32K) £6.50 (on cassettell £9.90 (on disc)

Fast action version of the popular archade gama. 4 types of Galaxian {in 3
initial screen formations) swoop down individually or in groups of two orf
three. & skill levels, hi-score, ranking, bonus faser bases, increasing
difficulty, suparb graphics and sound

INVADERS (32K] £6.50 {on cassettell £9.90 (on disc)

Superior version of the old classic arcade game ncluding a few axtras. 48
marching invaders drop bombs that erode your defences, and 2 types of
spaceship fly over releasing large bombs that panetrate through your
defences, Hi-score, incroasing difficulty, superb sound effects and
graphics.

ALIEN DROPOUT (32K) £6.50 lon cassettel! £9.90 (on discl

Based upon the arcade game of ZYGON, but our version improves upon
the original arcade game itself. You have to shoot the aliens out of their
“boxes” before the “bowes” fill up. Once ful, the abens fly down
relentiessly, sxploding as they hit the ground. Suitable for use with
keyboard or joystick.

SUPERIOR

SOFTWAR E Telaphone: (532-842714

Dept. YC5, 69 Leads Road, Bramhope, Lesds.
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Please add 50p per order for PEP + 15% V.A.T

We pay 25% royalties for high quality programs.
Dealer enguiries walcomea.




FASY AIOM CODES

if your Atom seems hostile
about giving away
information, Vincent
Fojut’s error-
message handler
might not
exterminate all
errors — but should
certainly

help you
correct them.

PUTTING IT KINDLY, the error codes
provided by the Acorn Atom's
standard error handler can be rather

need g littie more encouragemen

if they are not to be pur off by
their inevitable mistakes. Even the
more experienced Atom user can
save himself the frustration of
checking on the meanings of the less
frequent error codes.

The short machine-code program —
listing 2 — alleviates the problem by
providing an English language error-message
handler in place of the standard error routine.
For maximum utility, the normal error codes
and Basic line number references are still
provided. Total memory requirements, for the
machine code and error-message data table, are
in the order of 1.25K, though this will very

depending on the length and number of the |

error messages stored.

Before we can print the English messages
for each error, we first need a convenient
means of entering them into the machine. The
Basic program in listing 1 facilitates the

required data entry. As you can se¢ from the |

short sample run in figure 1, the eniry
program prompis the user for an error code,
which must be between 0 and 255 inclusive,
and then its associated error message is
requested.

As a helpful starting point, a list of all the |

operating system errors, and their respective
translations into English, can be found in the
Atom manual, Atomic Theory and
Practice, on pages 205 to 209. The meaning of
each error can be typed in verbatim, if desired.
There is, however, nothing to stop you
modifying these messages — shortened
lengthened, rephrased or typed in Swahili —
to suilt your own particular requirements.

To terminate data entry, type 999 in
response 10 the Error number? prompt.
Alternatively, the program will terminate
automatically if there is insufficient memory to
store another error message — see lines 340 to
360, listing 1.

user

When data entry is completed, the program |

helpful at times. Just what § (—\\\\m 'mmw
el T & | \\\\\\\\\\\\\\\\\\\\\\ % W

LA

5 2
. returns the number of messages stored, and

prints a suitable COS command to save the
entire message table for future use. The lazier
ones amongst you, who wish to avoid
retyping, can enter this command by using the |
cursor-control and Copy keys.

Once the data table has been created and
stored, the Basic program is no longer
required. It can safely be overwritten by your
current program or application. Remember
that if you wish to use mode 4, the highest
resolution graphics, you will need to store the
machine-code routine and the data rable in
lower text space, say, at # 3700 onwards, as in
the program examples. If mode 4 is not
required, then anywhere in the upper 3K of
graphics RAM — # 8C00 1o # 97FF
used.

Figure

can be |

2 shows how the messages are stored

| in the data table. Each entry consists of an

error number, followed by a message in
ASCII. Both upper- and lower-case ASCII
characters are permitted. Note, however, that
the byte containing the first character in each
ASCII string has its top bit set to 1. This gives
the new error routine a convenient means of
detecting the end of any message string — it
need only look for a byte with a negative value.

The end of the message table is marked by
two consecutive bytes of value zero. You may
perhaps wonder why two bytes were
necessary, as opposed to Just one, since there 1s
no Basic error with a number of 0. The reason
is that the value zero could itself be a valid
error code — as could any eight-bit value — if
the routine were 1o be used by machine-code
programs. Since no restriction has been placed

il “.

on the order of error numbers during data
entry, it follows tha) an error code of zero
could occur anywhere in the message table. A
double-byte end-of-table marker avoids any
such potential confusion.

Listing 2 details the modified error-handling
routine. The Break vector at # 202, # 203 is
modified so that whenever a 6502 BREK
instruction is executed — for example during
the normal trapping of a Basic error —
processing is rerouted via this program. The
routine scans through the user-defined error
message table until a match is found for the
current error number stored on the processor
stack. As soon as a match is found, the
appropriate message string is printed. This 15

| followed by the standard Atom error output,

so that you can isolate the offending Basic line.

If no match for the error code can be found,
the program jumps straight into the normal
Arom error routine.

In testing this routine, I hit upon whart
appears to be a little-known fact about the
Acorn Atom. The BRK vector — BREVEC at
#202,# 203 — unlike the other operating
system vectors, cannot be changed by Basic in
direct mode, To demonstrate this, try entering
the following directly — that is, without line
numbers:

?# 204=# AB;?# 205= # CD change IRQ
vecior

P.&?# 204 &7 # 205 should give AB,CD —
that is, vector changed

Press Break to restore the IRQ vector's

original contents, # A000. However:

7% 202= 4 AB:?# 203= 4 CD change BRK
vector

fcontinued on page 109)
1883
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ZX Spectruzs

iET ERCEPTOR
SQFTWAEE

FROG

panded VIC 20, With diving turtles and plenty

of vehicles 1o run you down, Fast action and high
resolution graphics, Joystix or Keyboard control

OYSTlx ! VIC 20 sorrware

FROM l NTERCEPTOR
MICRO'S

At last, the ultimate in ZX add-ons has arrived. The unique
board has been designed to take Atari® type or Commodore *
type joystix. The board will take two joysticks+ which are
software programable using the in statement on your
Spectrum. Just add a few simple lines to your programs for
true arcade action. Supplied with full instructions and
demonstration cassette for only

£15.95
TRADE ENCUIRIES WELCOME

FOREIGN DISTRIBUTORS REQUIRED

SOFTWARE FOR THE UNEXPANDED VIC 20

ALIEN ATTACK

1< . ALIEN ATTACK — MACHINE CODE
{_:E\ "r-_,-i.‘ You are under attack from an immense farce. T his
: -(} =~ program has various ways for you to battle against

giving an extra-térrestrial éxperiénce for any adven—
turous human being

....£4.00 / ....£6.00
FL.ICI{MZAH PUCKMAN — MACHINE CODE VIC RESCUE — MACHINE CODE
The old favourite back again, Joystix or key- Your Planet is under attack by a fourth diman-
.l board contrel. Fast action, High resolution sion and your anly escape 1s by H:ﬂﬂf pod 10 the
r colour graphics on the unexpanded VIC 20 mather ship, However you must first dodge your
® way through the Astroid bal and onto the land-
ing pad before returning home, Keyboard or
+.E6.00 Joystix contral, high resolution colour graphics
....EB.00
,.Im“m PENNY SLOT
| ALy This program is designed around a penny Skl GALAXZ*I_DN S GALAXZIONS = MACHINE CODE
L machine and gives true to life animated action e 55 | This is the most amazing alien game ever seen on
AR Try your luck 1o win a lortune. For Vic 20. With s B, P } 4 the VIC 20, Galaxzions swarming in attack form.
i hold and nudge features for only d ;i f ation to destroy your planet. The nearest program
e " M . tothe real arcade game for the unexpanded VIC 20
& e P - 3 . .
CH [ -
H..-|£4.5“ “‘% r i £? m
5 VIC BOMBER SPACE BUGS
. “_‘;'.?_: 3 An estremaly last action Bomber game for the i EECE 5{"’-1?5 = ""N:;':;:i ﬁg:in g
- =23 . tuth colaur | ) i you defend your [ =
e sl s el e orilarengloiag ¥ ion. The Marauding bugs are swarming in for the
Yo aten the enemy oty ba : “#4  kill. S0 keep on your toss, joystix or keyboard
....£3.00 . '
P | ....£4.00
= tr .
f — —1 WORDHANGER ATARI 400 BOO 164
Mr. Mrs, Miss T TR S T I P ] T [ T G R S TR O il PR 1 WORDHANGER
Address PUMS | (S e (LR [y IR ol N T RET N N O [ T QR Ll A mghly educational hangman game whith
I vocabutary and 2 player or play against
Quantity Item Unit Price Toual the computer option
Joystix Board (Spectrum) {595
Galaxzions Vic 20 £7.00 ..£5.00
Space Bugs Vic 20 £4.00
Frog Vic 20 £4.00
Alien Attack Vie 20 £5.00
I Bomber Wie 20 £3.00 COH.NG 500"
Puckman Vic 20 £6.00
| Spece wave) Vic 29 £5.08 CRAZY KONG
Vic Rescue: Vic 20 £5.00
Penny SlotVic 20 £4.50 Unexpanded VIC 20
Wordhanger Atari £5.00
I Postage & Packing = | S0P FQNTAZ|A
TOTAL Unexpanded Vic 20
Send order 1o: Interceptor Micro's. Lindon House, Miease add PaP
| L il i : WATCH THIS SPACE
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(continued from page 107) address # 0091, as in Sample run A. If the Listi
ezl : : e ; isting 2.
*P.&7# 202,674 203 still gives D8,C9 — that is, | byte is # or greater, then the addition will set
- HlLs e i e LA LE AR L LT E)
vector not changed the processor’s overflow flag. When such an 3 M DeRCE> DROR rRCLIR FOR CORN AT
3 : . N oRDn ARLEE STAOART DRRDR COOCT TO B PEECEDSD @Y A
As far as our new routine is concerned, the | overflow occurs, a suitable error message can 4 R VSDESIPLIE DRI (ORI OTHOR) UGN :
effects of this are twofold. Firstly, any | be displayed by invoking the new error o8 W CCh V. Pan. e, NP
program which uses the new error handler | handler via a BRK instruction — see Sample e
must immediately alter the BRK vector to the | run B. WAAR IO e LiblEe L
new start address. Secondly, the new messages The value of the error code generated by any R :m e L
will not be displayed for Basic errors caused | BRK instruction is calculated by adding 2 1o SELP L0
by a direct-mode line, unless the same Basic | the BRK instruction’s address, and shedding | | i@uesmz = e
line redirects the BRK vector first. In practice, | the high byte of the result. In the example in | | 1% a2
this second point is no real problem. Any | figure 4, the BRK will be located at #3614, | |3 fam e
direct-mode error will obviously be due to the | which generates an error number of | | " Yeine.
line just entered and should, therefore, be | #3614+2=# 3616=alowbyte of # 16 0r 22 | | 28  ir98  “istisiiee v,
relatively easy to identify. decimal. If a suitable error message is added to | | 252 5% Nisax (e wtler
Now that you have entered or loaded your the message table for this error number, then | | Bgt? B0 b1 o M o . strine
message table and modified error routine, how | it will be displayed whenever the overflow | [ ZHI o e
do you use it? Figure 3 shows a simple Basic | occurs. e R e e
program which causes the new error handler Note that, like its Basic counterpart, the | |55 8. Se
to be executed. Note that the very first thing | machine-code program firstly redirects the | |2, 2™ ueie
the program does is to change the BRK vector | BRK vector. This must always be done, v GG
— we assume that the machine code has been | unless the machine code is being called from a gl AR A R Sy
stored at address # 3700 onwards. Basic program which itself modifies the | | S5 o wre wcras
Once this is done, you may enter your Basic | vector. o el
program as normal. You have the added The more adventurous may like to modify | | 3% 5e srre Seme o™ Mt
assurance that when run, your program will be | the data-entry program so that control | |38 5. 2. ,
able to identify any errors in as precise and as | characters may be easily embedded within the St o o e i
meaningful a way as you choose — see the | error-message strings. This could for example | | ucwnz oo
sample run in figure 3. enable you to clear the screen before | |3 iz "
Machine-code programs may also use the | displaying certain error messages. -
error handler to good effect. As an example, | In addition, the size of the message table E TR anare
consider the program in figure 4. The routine | could be reduced to some extent through the o “::.'“’“'
adds #40 to the value stored at address | use of text compression techniques, with rext o I: : w:;
# 0090. If the byte at this address is # 3F or | expansion routine in the new error handler. £ BELY  table
less, then the sum of the addition is stored at | Concise message phrasing also helps. i SR LR LA LY. St veni char
£33
. T HENT W
Figure 2. rit gel
il 43 CPSHIC Plaabinbeiedl prer menkeer L’sm'g r _.;3;:_:05!" * (FMET RN T T
WMrocERAAENdROORDNANEOERT :Ew‘hmﬁmrmm i
X BM STORES AN RSBICIATED METRACE FOR DACH ERROR D004 EWTERED -
BT~ 15 inechise Dade eeree maer - ey Fikers &) &8 BER (3 V. FOUAT. I9RL. ure 1.
ot LA ELRLELE LA T & 5 patecrios s RN
R T 80 PR 20 FOLLOMD Y i MICCINIES ERWOR ESSAGE OF ©
P $0 PRINT "vOLR CHOICE. il WHEM PROMPTED, ENTER AM ERROR
NI (BMIE e maber EE:.;’;: ::m"’""“' :"’ *‘“:::":n”’ NO. . FOLLOWED g AN %;&m
i b e 0 DU NN % TS Ao TO TERHINATE, ENTER AN ERROR NO.
Wme-mERGEATNGENEnTREDS il AN . OF DAMIES oF ‘999
WS 3 8 (Lad o e saker ion * paiur START RDDRESS OF MESSACE TRBLE (HEX) 783802
W o
Figure 4. 208 UL (> WD ECZS6) 08 E30D ERROR HUMBER?69
10 DIN LLC1) R et e O A iwm oxc pmms | | SNTER MESOACE
20 FOR Ne@ T0 11 LLCND=1) NEXT N . - L i e e
TOLLD LDA B0 “aet w - RN ENCREMENT M0, OF DNTRIES ﬁ1m$“|mlc cvers Low
68  STR 8282 “vector o i e Rl
Te LDA @#37 “for meu - g r._*!gl BIT OF LegT ERROR HUMBERTS1
ae STA #2023 “err. routine F+ Oy e s ENTER MESSAGE
| x :i:t-ll‘t dddress E 1F WPEERZCMM T PRINT* Ef_‘gf e Mo hexadecinal number after “8°
1 #3TER assumed) LTy 1K, g - TR
118 LDA #30 iy g i e e ERROR NUMBER?999
128 M TR |m=g; DM ExD OF TEELE WRRNXER
133 ADC @wsd E55m1m:rmm‘;-;q NUMBER OF ENTRIES = 3
142 BYS LLI  overflow? i TR e B0
:x m 51 N 0o YSAVE"ERRTRE" 3000 3854
170:LL1 BRK “IRR to err, Figure 3.
180 “handler. ; ek
gfg] R 10 7#202=0; TH203=#37, REM SET UP VECTOR FOR MEW ERR. ROUTINE
I'!HI d
=== { “RUN" to assemble machine code ) --- 20 REM (START ADDRESS OF #3700 ASSUMED)
| = SamPle run A = (no error) 30 A=k7F
YIH9043F 40 B=#T . REM THIS MONTH’S DELIBERATE MISTRAKE!
| ALINKN3ERR 50 C=R+B
| aPATESL | 68 PRINT C
7F 78 END
- Sample run B - Coverflow)
YTHIRwRIR RUN
HLINKNISR2 $
Signed arithmetic overilow Ho hexadecimal number after "#"
ERROR 22 ERROR 91 LINE 40
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110

/ X
' SPECTRUM |
omplete wieh
Sylish interface unit

Srrnpfy prulg in for
\\ 'ﬂ‘st;nt arnde
\\ action,

L
I}

" AA
Outstanding Features | 40" I

® Super strong nylon and steel construction, built to last.

® A total of B directions plus 2 large fire buttons.

® Arcade proven moulded leaf switches ensure incredible reliability.

¢ Complete with self contained boxed interface which simply plugs
into the Spectrum expansion port (with or without printer),

® Easily programmed in BASIC or M/C.

These arcade games, designed exclusively for the Joystick by leading

software houses, are now available for Spectrum:

.

3D-Tunnel M/C | 6/48K £4.95
Gulp Man M/C 16K £4.95
Time Gate M/IC 48K £6.95
Meteroids M/C 16K £5.95
Spooky Man M/C 16K £4.95

Watch this space for more software!

HEMPTON

| 80a Bedford Road, Kempston, Bedford MK42 8BL

#—___—_———-

| wish 1o order:

Quantity ltem Price

£1.00
Post & Packing

|

|

I

I

' Total (VAT inclusive)

I Cheques/Postal orders should be made payable to
l

|

|

\

Kempston (Micro) Electronics

MName

Address

Post to Kempston (Micro) Electronics, Dept vc4
| 80a Bedford Road, Kempston, Bedford MK42 8BL

s — — — —— S— — — — —

T — — — — S— — — — —— —
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on the

= LX8]

| -durnaml | Fifty high-quality progrems to turn your ZX81
 utherities | or Spectrum into a powerful educational tool.

_______—-—" And you Son'l #wen Aeed o KAow programmng.
prm— Thars are clear Ingiructions and plenly of lips
h 4 sdvice. Desigred o gobayond drill & pracilice
HUM the promale lesrning ihrough inlevaction d discovary.
SEES Inchides -

Educare's TORTOISE
A simplified
varsion of tha
famous Turtle
programmae

Creative use ol
graphics
Many innovative |1K PROGRAMSE Combines the

ideas fun of arcade

for
PRIMARY gemes with
Fully documented learning

Includes many EORCATION £5 95 only

'.m.’ paparback 110 pages
plus Spectrum supplement
Geaph-plotter @ Hstogram @ Simon-spell @ Sketchbuard @ Times-table @ Ssts
Series-quiz @ XY-coorcinates @ Count @ Equations @ Areas @ Guess-a-Volume
Angles @ Upstairs -Downstairs @ Music-notes @ See - saw @ Wipe-out @ Spell
Temperature @ Clock @ Money @ Snake A
Mastermind @ Number - shoot @ + 26 more EDUC RE

Please send me ... copies Educare's EFI

To:
EDUCARE || | chegue, tal order for £ ...
19 Bhane Bilhara e ]

London i R

Lot your child benefit early - Send now

rqFORTH [1[[H

“p g FORTH"™ runs on 10K or 32K Level 9 Computing are pleased

BBC micror and costs E19, It: to announce a néw toolkit for

= follows the FORTH=79 STANDARD || “r g FORTH" on 32K 88 micros.
and has fig-FORTH facilities; || It costs only E10 and adds the
provides 260 FORTH words; following facilities to FORTH:
is infinitely extensible; # a 6502 assembler, providing
has a full-sereen editor: machine-code within FORTH;
allows full use of the M.0.5; ||« turtle graphics, giving you
permits use of all graphic gasy-to-use colour graphics;
modeés, even 0-2 { just!); « decoempiler routines, allowing
provides recursion easily; the versatile examination of
rung faster than BBC BASIC; your compiled FORTH programs;
needs no added hardware; w the full double-number set;
includes a 7O page technical * an example FORTH program:and
manval and a summary card; demonstrations of graphics;
has hundrgds of ysers, * other useful routines.

nn’com Asteroids c...... mic,g ET.00

Galasy Invaders . m/c,g ES.00
Extension Basic . E157E30 ROM Missile Defence . m/c,g ET.090
Adds 30 new keywords to BASIC Super Gulp £4.00
Compression Assembler 2 . E12 S-games cassette . misc E5.90

Small source + high speed \FULL RANGE IN CATALOGUE)

aooentures=al
Spectrum L] AQsCOM

1) COLOSSAL ADVENTURE: The classic mainframe game “Adventure”
with all the original treasures & creatures + 70 sxtra rooms.

2) ADVENTURE OUEST: Through forest, deseért, mountains, caves,
water, Tire, moorland and swamp on an epic Quest vs Tyranny.

3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have
survived His fall. Can you get to their treasures first?

Every Level 8§ adventure has over 200 individually described
locations and is packed with puzzles - a game can easily take
months to complete. Only scphisticated compression techniques
can sgueeze s$o0 much inl Each game needs 32K and costs £0.90

ALL PRICES INCLUDE PEP AND VAT - THERE ARE MO EXTRAS, Please
send order or SAE for catalogue, describing your micro, to:

LEVEL 9 COMPUTING

Dept Y, 220 Hughenden Road, High Wycombe, Bucks. HP13 5pPG




BASIC DICTIONARY

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as
used in popular machines, enabling you to work out your own machine’s equivalent. A useful
complement to our recent series on Basic dialect translation.

M

PROC A reserved word which starts a user-
declared numeric procedure on the BBC
Micro.

PTR An unusual statement pair used by the
EBBC Microcomputer to allow selection of
the next byte to be transferred between
program and file, giving random rtype
access.

R

R. The TRS-80, level 1, and Palo Tiny
Basic abbreviation for the RUN command.

RAD A function which converts degrees to
radians.

RANDOM A statement which resets the
seed to be used for the random number
generator, Its use — usually without
argument — allows different pseudo-
random series to be generated each run.

RANDOMISE The standard ANSI word
— though little used — for the RANDOM
functions.

REA The PDP-80E abbriviation for READ.
The same abbreviation followed by a full
stop is used in TRS-80 level 1 and Palo
Alto Tiny Basic.

READ A standard ANSI statement which
causes data to be read from a Data line
elsewhere in the program. The read data
are assigned to variables.

RECALL The Apple I1 function which
causes the computer to input data from a
cassette drive.

RENAME The statement used to rename a
current file. It requires two arguments, the
old name and the new name.

REM A standard ANSI word used rto
indicate that the interpreter should ignore
the following line or part of a line.

REMARK The same statement as REM.

RENUM The Microsoft abbreviation for
RENUMBER.

RENUMBER The command which re-
numbers the lines of a resident Basic
program and simultaneously adjusts the
addresses to Jump commands to maintain
program logic.

REPEAT . . . . UNTIL A BBC Micro
statement. It produces a loop which is
repeated until the specified condition is
true. A single REPEAT may have multiple
UNTILs. This statement is not often
available in Basic but can be simulated —
see Your Computer, June 1982 page 44.

RES The PDP-8E abbreviation for
RESTORE.

RESET The TRS-80 statement
switches off a specified pixel.

which

—

BASIC DICTIONARY

REST. The TRS-80, level 1, abbreviation
for RESTORE.

RESTORE A standard ANSI word which
causes the DATA pointer to be reset. This
has the effect of causing the next READ
statement (o operate on the first of a
program’s data. In some machines a partial
RESTORE is possible.

RESUME The statement used as a target of
an ON ERROR GOTO routine, It directs
the computer to continue execution from
the line named in the argument.

RET The PDP-S8E abbreviation for the
RETURN statement. The TRS-80 level 1
and Palo Alto Tiny Basic use the same
abbreviation followed by a full stop.

RETURN The standard ANSI statement
used to complete a GOSUB routine.

RIGHT- A function which 1solates a
specified number of string characters
starting from the right-most character. [t is
sometimes used with a “$" appended.

RND A standard ANSI function which
returns a random number. Its use is non-
standard in some Basics and details are
given in Your Compurer, August 1982,
page 59. The statement RND (-X) when
used on the Apple II is equivalent to
RANDOM.

RU An abbreviation for RUN.

RUN A command which causes a compurter
to start executing the program resident in
its memory.

S

S. The TRS-80 level 1 and Palo Alto Tiny
Basic abbreviation for STEP.

SAVE A widely-used command which
causes a program, resident in the memory,
to be copied on to a cassette, or in some
cases on to disc.

SCRN A special function used on the Apple
II which returns a value identifying the
colour of a specified graphics block.

SET The statement used in TRS-80 Micro-
soft Basic which turns on a graphics block
specified by its arguments.

SGN A logical function which returns -1,0
or +1 depending respectively on the
argument being negative, zero or positive.

SIN An ANSI standard function which
returns the sine of its argument. The
argument should usually be started in
radians.

SLEEP A statement used to cause the
suspension of program execution for the
number of tenths of a second specified by
the argument.

el

BAS;

SPACE A function used to print a number
of spaces in an output. The number being
specified by the argument. Sometimes a $
is appended to this word.

SPC Similar function to SPACE. In the case
of the BBC Micro the number of spaces
inserted is argument module 256.

SQR The ANSI standard word for the
function which returns the square root of a
positive number,

SQRT The same as SQR.

ST An abbreviation for the STEP function.

8T. The TRS-80 level |1 abbreviation for
STOP.

STEP A standard ANSI word used as part
of a FOR . . TO .. STEP function which
indicates the size of the increment by its
argument which can usually be positive,
negative, or non-integer.

STO An abbreviation for STOP.

STOP A statement which halts the
execution of a program and puts the
computer in the ready mode. A standard
ANSI word.

STRS A useful function which converts a
numerical value into its string equivalent.

STRINGS A function which prints a ASCII
character a specific number of times, The
character code and the number of repeats
being the arguments. In some computers
the actual character, in quotes, can be the
argument.

STUFF A statement used on Opus 1 and 2
machines to place integer values between 0
and 256 in specified memory addresses,

SYS An abbreviation for SYSTEM.

SYSTEM A command and a statement
which places the computer into the
monitor mode to handle machine-language
programs directly.

T

T. This abbreviation is used in TRS-80 level
1 Basic to mean both THEN or TAB. The
interpreter recognises the TAB meaning if
it is followed by a numeral in parenthesis.
For example,

T.010)
means
TAR 10
and
T.10
means
THEN 10

TAB A standard ANSI word which is used
in conjunction with PRINT statements. it
causes the cursor, or printer carriage, to
move to a position corresponding to the
number used as an argument from the lefi-
hand edge of the line.
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Due to the incredible demand for the Alpha Conundrum Program, we are able to provide a £100 prize for every month of its availability. Entries
will be accepted for two more months leaving soma eight weeks to solve the problem. All entries should also contain a brief description of an
original idea fora future Conundrim. The entries which contain the correct solutions together with.the most elegant idea for a future puzzle as

judged by the company's Software Managet, will receivecash prizes of £100. All Conundrum Programs will be fun in their own right even if you
do not solve the problem in time. Entry solutions should be sobmitted on a postéerd in & sealed snvelopa with your name and address clearly

stated. These competitions are not open to employees of the company or to any person directly or indirectly associated with its activities
No correspondence can be entered into and the decisions of the company’s Software Manager regarding all matte rs relating to these competitions
will be final. Winners will be notified by post and entry impliss acceptance of these rules
Only individual purchasers of programs will be eligible to enter:

OMEDL SoFTARE

Please send me an Alpha Conundrum Program for O ZX81 16K-£6.50 O Spectrum 16K-£6.50 [ Vie 20-£6.50 = BBC B-£6.50

for which 1 enclose my cheque/postalorderfor£  made payable to Cambridge Research.
Name = 4. it Cambridge Research
Address - BEate TINLT Chesterton Mill, French’s Road

CAMBRIDGE CB4 3NP England

e —— —

DONTMISS THISINCREDIBLE OFFER!

50 GAMES £9: 95 I

ZIR spectrum Cazrette=F (“ﬁrFLgJ

»

A GALACTIC ATTACK  MAZEEATER SUBMARINES

.
0 :;Jf’“’ﬂgg SPACE MISSION ORBITTER ROCKET LAUNCH
e F 7\ LUMNAR LAMDER :‘r?gﬂ“:}'t‘fn PLANETS
| PLASMA.BOLT QRACE-FIEL BLACK HOLE
% lﬁ%ﬂﬁ 1"& RADAR CA TUNNEL ESC e L
ot RADAR LANDING UNNEL ESCAPE DO YOUR sums I
g 6 ‘ﬁ&ﬁlﬁﬁ@ | ATTACKER 1 BARREL JUMP :};ngl?rb.;}.q?n 3
ﬁﬁlﬁ \ | GALACTIC DOGFIGHT CANNONBALLBATTLE SpACE SEARCH
= IVASIVE ACTION SITTING TARGET RATS
(4]
\
|t
-

| :
|

= NSABAIE ALTT bl i UNIVERSE
0x0 SMASH THE WINDOWS  TANKER o B o
BOGGLES SPACE-SHIP PARACHUTE e b
= PONTOON JET FLIGHT JETMOBILE ¥z 2 . v
K JUMP PHASER HIGH RISE e e f

HANGMAN INTRUDER THE FORCE

e dme sl SDFTWAFIE
ALSO AVAILABLE For VIC= JM St .o
OP PRED2 /oy

50 PROGRAMS- GAMES EDUCATIOMNAL BUSINESS HOME e'%
V7 mk A o B
i e 8 %

com ing soon games

ORDER FORM &R ’w,u w“*

[ ¥ § & ¥ § ¥ §F N N O O RN O ONFY

A ----------h\{ﬂ-"‘__"l
POSTAGE FREE TO U.K. VIC 20 [ ] SPECTRUM T

ORDER DIRECT TO:
CASCADES HOUSE PLEASE SEND ME

(‘q;f—' | g

b

BARGAN'S LANE CHEQUE [NCLDSED_.'.-'AL UE
LLANDOGO MAME.
BBB GWENT ADDRESS. . ...
S.WALES o
ATOM DRAGON32 NP54PA SU 111 ST ION
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RESPONSE FRAME

Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them “Response

Frame”'.
SPLIT SCREEN

B wish to write a program on
my Spectrum, part of which
involves scrolling the top half of
the sereen up and down, and the
top left-hand and right-hand
quarters of the screen to left and
right individually. Please could
you explain how this could be
done?

Peter Runey,

Luton,

Bedfordshire,
THE EASIEST WAY 1o do this is 1o hold
the contents of each segment of the
screen in a long string, You then
print the string in segments, using
Print At. For example, to print the
left-hand corner, yvou could use a
soygucnce such as:
PRINT AT 0,0; As{ TO 7);AT 1,0; AS(8
TO 16); AT 2,0; AS (17 TO 25)
and so on.

SOLDER JOY

M Following the article in Your
Computer on converting Atari
joysticks for use on a Sinclair
ZX-81, | would like to know if
machine-code programs which
use the arrow keys for move-
ment will automatically run
using the joystick. Also, is it
worth the trouble of soldering
the chips, or would I be better off
buying a ready-made Sinclair
joystick?

S Ray,

Ipswoich,

Suffolk.
UxFORTUNATELY, machine pro-
grams using the cursor kevs will not
automatically run using joystick.
Programs have o be rtailored very
carefully 1o the actual joystick used.
Whether or not is it worth making
conversions for yourself, for joy-
sticks or other peripherals, depends
largely on your confidence in work-
ing with electrical components. If
you have any doubts, I would
suggest you would be better off
buying a unit ready-made.

MOD TROUBLE

B1 have come across a program
in a book which uses the Mod
command. Could you tell me
how to make this program run
on my computer, which does not
have Mod?
Martin Fames,
Notrirg Hill,
London Wil
Davip LIEN'S Basic Handbook,
published by Compusofi, California,
points our thar the Mod command
which prints the remainder of a
division — Print 23 Mod 4 will give
3, the remainder when 23 15 divided

by 4 — can be emulated as follows.
The form of the command generally
is X Mod Y. To make A equal 1o X
Med Y, when vour computer does
not have Mod, include the line

A = INT{Y*L/YD + 000
You will find that Lien's book is an
invaluable aid when trying rto
convert programs from foreign
Basics into the dialect used by your
OWn computer.

CAT PEOPLE

M1 have been the proud owner of
a large ginger cat for over four
months. I realise the limitations
of my cat, but | was wondering if
you could help me with one
particular problem. I also own a

| ZX-81 which has been damaged

by my ginger cat, who pushed it
off the edge of the table. The
computer will now no longer
load programs which 1 once
taped, and if 1 try to save
programs, there is a fluctuating
whistle with a wvery much
reduced program signal. I would
be very grateful if you could tell
me what the fault is, and how it
can be corrected.
F Floor,
Hampron,
Middlesex.
I musT admit I was not sure what
you were going 1o ask when you
started talking about your, cat, but
once vou mentioned the computer
being knocked to the floor 1 realised
the letter was not a joke, as I had at
first feared. Despite all that, 1 am
afraid [ can not help you. Diagnosis
of hardware fauits by letter 13 a
notoriously thankless task. [ am
afraid you will have to send vour
computer back w Sinclair Research
for repair. It is very unlikely that
Sinclair will also be able 1o do
something about vour cat.

PERICLES RULES

Bl am waiting delivery of my
BBC model A. In the meantime,
I am writing some programs for
it. I would be pleased if you
could tell me if the following
statement, in immediate mode,
MODE 7. PRINT CHRS
(130);"PERICLES";CHR#$(132);
“PERICLES™

will print the name in two

different colours? That is, is it

possible to have more than one

foreground colour in the same
line?

P ¥ Isahageas,

Atrica,

Crreece.

THERE 15 NO restriction on the use of

different foreground colours on a

single line mode 7 on the BBC

computer, except for the fact that
each colour control character — that
is, the CHR${130) or whatever —
takes up a single space, so a blank
appears every lime there is a control

| character. If blanks do not bother

you, vou could have the different
letters of your name chosen
randomly. The following program
would do this.

10 GOSUEB 100

20 PRINT"P”;:GOSUB 100

30 PRINT'E";:GOSUB 100

80 GOTO 10

100 PRINT CHR%{128 - RMNDIB));

110 RETURN

TIME BOMB

Recently I acquired a copy of a
certain program from a friend.
When I list the program, there is
a line 6411 in between lines 877
and 1010. It reads
6411 cursor STRUCTIONS
in inverse. When I run the pro-
gram, and try and input
something, 1 obtain error code
Ci/6411. I wonder if you could tell
me why this happens — it runs
on my friend’s computer.
Stephen Richards,
Billingshursi,
West Sussex.
Ix THE FIRST place, copying
commercial software is robbing the
programmer of his or her royalties,
50 [ am afraid I can have linle
sympathy for you if you have copied
a program which your friend
bought. It is quite possible that the
company which made the software
has set a time bomb such as you
describe to stop illegal copies from
running. The way to remove the odd
line is to Poke the exact address
where the line is held. Determining
such an address is not easy to do. If
the program you are copying is not a
commercial program, it scems that
either your computer has corrupted
the program, or it was corrupted by
vour friend’s computer when Saving
it. Sometimes an electrical discharge,
like an electrical appliance starting
up in the house during the Saving
process, can put a corrupting “blip”
on the program, producing similar
results to those you describe.

KEY FEELINGS

BI am considering buying an
Atari 400 computer because of
the wvast amount of software
available for it. [ was wondering
if you could tell me of an easy
way to put a real keyboard on
the Atari when I receive it.
Andrew Knote,
Edinburgh.
FIRST, | wOULD suggest vou do not
judge the Atari 400 kevboard too
harshiy until you have tried i, After
the frustration of working on
membrane kevboards like the ZX-81,
you could be forgiven for believeing
the Atari 400 would also be
annoying [0 program, but you may
not find it so. I find the 400 a
pleasant  computer to work with,
because the keys have little raised
edges, which make for a much more
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positive feel than the smooth
membrane keyboards like the ZX-81.
As well as this, the keyboard gives a
positive bleep every time you hit a
key, and this audio feedback makes
typing casy. There is at least one
company selling add-on keyvboards
for the 400, bur 1 would work with
the computer before deciding that
one of these is viral.

THE STORK TEST

Is there any way of checking that
my Sinclair Spectrum 48K is, in
fact, a 48K model? There seems
to be mo external distinguishing
feature to identify the two dif-
ferent models.
C Brosmming,
Hampron,
Middlesex.
IF you Look through the hole in the
back of the computer, where the
Printer plugs in, you will see a
number of circular brown objects on
a 48K model. These are not present

on the 16K version. If you enter
DIM A%i40,000)

as a direct command on your
computer, and you obtain an out-of-
memory report code, you havea 16K
machine.

SHOP AROUND

BAs a new reader, in need of
some advice, I wish to buy a
home computer, mainly for
good quality education and
games program. | am contem-
plating buying a Dragon 32, as it
seems to have some good
specification at a budget price.
Could you tell me if I would be
restricted to buying only the
software supplied by the manu-
facturer of the computer? I am
very keen to buy sorne Acornsoft
items, such as Snapper,
Monsters and Defender, and [
need to know whether or not
these would be compatible. Also,
would I need to buy any
accessories, such as a tape unit
extended RAM, or whatever?
P Wilson,
Lancaster Road,
Londen W1,
ALTHOUGH YOU are not restricted to
software produced by the manu-
facturer or distributor of the
particular computer you buy, vou
are restricted to software which is
written for the computer which you
have bought. Acorn software,
whether for the Atom or the BBC
Microcomputer, will not run on the
Dragon. If you like this software so
much, it may be well worth
considering buying an Acorn
computer. Unless you buy a disc
unit for your computer — and many
of the cheaper compurers do not, asa
rule, support discs — you will have
to obtain a cassette tape player to be
able 1o load software into your
computer. Exceptions to this include
the Texas TI-99/4A which accepts
plug-in cartridges for programs. You
cannot, however, save your own
programs on to cartridges. A tape or
disc unit is needed for this.
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ZX81 AND SPECTRUM
HARDWARE

ZX81 KEYBOARD

FULLY BUILT!

e Full size keyboard
| w® Plug in — No soldering
& Full Repeat on all keys

A |
y\/\/\/\\‘q
e Single keys for RUBOUT, EDIT, FUNCTION and CURSORS

# Large space and newline keys
® 2 Shift kays.

We also are stockist for Redditch Electronics.
See their Ad in this issue and Feb 83 page 86.
Our prices are 10% less for all their products.

Metal case to hold our keyboard, RAM pack, ZX81, PSU and
strong enough to put TV on top. £26.

Postage 40p under £4. Export (surface) £2.
Send SAE or 20p for catalogue,
Cash with order or ACCESS.

HARRIS & LOCKYER ASSOCIATES
33 Pedmore Close, Woodrow South,
Redditch, Worcs B97 7XB

[ ReriFehm L7

ZX Business Software.
FOR SMALL BUSINESSES AND THE SELF EMPLOYED

Business Bank Account: this program enables you to
make debits under 11 subheadings. Statements include
totals of all subheadings. £8.75

Sales Day Book: for all your invoices, this program will
enable you to prepare statements of outstanding
invoices. Program will also calculate VAT. £8.75

Purchase Day Book: keeps a complete record of all
your purchases under 11 subheadings. The program
will also calculate and deduct VAT. £8.75

Quarterly Analysls: quarterly totals from Bank
Account, Purchase and Sales programs can be
analysed with this program. £4.75

All the programs have full search facilities and will
enable you toc prepare quarterly accounts for your VAT
returns and annual accounts for your accountant.
These programs can also be used by companies not
req. for VAT,

Business Pack: incl.
Purchase programs. £25

Bank Account, Sales and

Please specify memory size when ordering for your
ZX81 and ZX Spectrum.

All prices include VAT, Post & Packaging. For details
send S.A.E. to:

TRANSFORM LTD,,

41 Keals Ho., Porchester Mead, Beckenham, Kent.

Tel: 01-658 1661

.
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OAKLEAF COMPUTERS 1o

Education Hobbyist & Small Busineas Computers

BIBIC/

£399.00*
100K Single Disk £265.00*
100K Twin Disk £389.00*

OAKTREE WORKSTATION
Teak £24.95 ~ white £22.95
ELECTRON — rox peran

Acorn Atom & BBC Twin User
Joystick Interfaces £13.95

{Free Carriage — Please state model)
All Prices include *L£8.00 Carriage
V.A.T.

Model B

BBC NETWORKING
SOFTWARE & & EDUCATION
ASSESSORIES SPECIALISTS

STOCK

. Plaase send your 121 DUDLEY ROAD, GRANTHAM,
rerrittance to:—  LINCS NGI1 9AD Tel: (0476) 76994 |

ACORN

SPECIALISTS

| VIEWPOINT

Draw complex 3-dimensional objects, View them after rota-
tion in any or all of 3 dimensions
Features

1) Rotation in 3 dimensions about a single point

2] Rotation about a line between hwo points

3) Generation of stereo pairs .

4] View from one point towards anoather point
Objects can be stored separately on tape and copied tothe ZX
printer
Written in BASIC for you to modily to your own requine
ments.
Ideal lor camputer modalling, molecular modalling, CAD etc

THE PROGRAM THAT
YOUR ZX SPECTRUM HAS
BEEN WAITING FOR

with full instruction and examples
£6.50

Viewpaoint -

offer

".'I.-u ks anlirgly in decimal
struclions n:"rr a558
nstructions EQU ..}"-{-,JI'I"I,_...

no hex problems); all Z80 in
ke suppoaris the pseudo
e ORGs allowed], DEFB, DEFW
and DEFS L'.:n:h- can be assembled at one location and then re

located; allows aiphanumeanc labels of any length full list ngs
of assembied code and mnemonics can be output 1o the
printer; full @fror trapping with faulty instruction clearly inds-
cated, comments can be included inihe source file
The ideal complement to Ultraviolet Infrared - an easy-io
1 l':I ISASSe H] &
E\'_'l now there IS Nno nesd 1o be 1 mii lu'l_"l.”:l'\. maching oo
with Uliravialet and Infrared if d's play' Buy tham from
the machine code specialists - Af b ‘:nt ftware

ULTRAVIOLET - £7.50 INFRARED - £6.75

if Spoctium programs wil '.'u"k r :;l'.:‘ 16K ang 48K
wdels Please send sae for deta tZXB) programs

ACS SOFTWARE /. Lidgelt Crescon!
Roundh
Leeds LS8 1HN




any of your ideas. Your Computer pays £6 for
each of your contributions published.

Tue rFirsT program this month
comes from Albert Ball of
Warrington, for his CBM PR-100.
The program performs the basics of
Boolean Algebra and is intnguingin
being the first calculator program I
have seen to do this. Boolean algebra
refers to the logical combination of
binary codes and can be used in
some up-marker calculators.
Applications of the work are seen
not only in computing but digital
electromics.

The following sequences can be
used 1o evaluate logical expressions.
The two logical values are assumed
stored . M1 and M2 but any
memaories can of course be used.

AND MR 1 X MR 2

G steps
OR MR 1 + MR 2 X
FINT 9steps
INVERT MR 1 & +# 1

O steps
EXCLUSIWVEOR MR 1 + MR 2
+ 2 x F FRAC 2 12 steps

These seguences can be chained
together, to compute results for more
complex expressions. For example,
the expression (A.B) + (C.D) gives
the following sequence:

1A in MO, B in M1, Cin M2Zand D in

M3 MR O x (MR T + /- + 1) + ({MR
2+ + 1x MR 3) + + 1 =
FINT R/S.

A further program is useful for pre.
selling memory contents prior 1o
evaluating expressions when estab-
lishing rtruth rtables. Memory
contents can be set manually, of
course, but this becomes tedious if
many variables are involved, or if
many states have 10 be analysed as
for truth tables.

A decimal pumber is entered
manually and the program runs as
many times as there are memories (o
be set. The effect 15 to load the
memories 1o be set, in other words
load the memories with binary digits
corresponding to the decimal num-
ber entered. The most significant
digit is in MO, the next in M1 and so
on for as many digits as are needed
— up [o'a maximum of nine,

For example, to generate a truth
table for the expression ' quoted
earlier, enter the program shown in
locations 0-21 inclusive, and enter
the key sequence also shown earlier
from location 22 onwards.

Enter 0 — the first decimal
number, Goto 00 then press RIS
four times — allowing the program
to stop between presses. This loads
MO to M3 inclusive with zeros. Run
the expression evaluation program

FINGERTIPS

Fingertips is our regular calculator column
covering calculator news, programming hints |
and examples of unusual applications. The
column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of

|
| result. comtinuing in this way up 1o
| decimal number 15 generates a truth

from 22, and the result is given. For

| the next value, enter 1, Gowo 00
again press R/S four times. Now MO
o M2 contain zeros and M3
contains 1. Run from 22 for the next

table,
DECNO. A B C D RESULT
(MO0 ERAT M2 EMEZ)

0 g 0 0 D0 1

1 0 0.6 1 0

2 g 0 1 0 1

E g D 1 1 1

4 g 3 a0 1

5 i} 1 0 1 i)

B g .2 9 8 1

7 0 1 1 1 1

8 i 0 0 D 1

9 R R 1

1 I ' [ 1

11 T 0 3 1

12 1 1 g 0 1

1 1 1 o 0

14 1 1 1 0 1

15 1 1 1 1 1
The memory loading sequence

shown uses a feature of the CBM
PR-100 which is not described in the
manual, that is

Fx<>MFaMm
This has the effect of cycling the
contents of zall memories. MO
contents go 1o M1, M1 10 M2 and so
on, M9 contepts go into the x
register — the display — and the x
register contents go into MO,
Memaory Loading Program.

(i} 1 2
0 - M 0
1 2 0 0
2 R/S
3 M F
4 9 X<>M
b F F
fi FRAC SMm
7 X F
8 2 INT
9 GOTO

LEHN

STO @ a8
o (531

RS a8z

sTO B3

)
=
£

STO
O a5

R/S 513
STO 3 ar
o ag

RS

STO 4

ZND LBC 1
0 12

RA/S 13
STO S 14

O 15
R/S 16
STO & L
SBR 2 18
RCL 4 19
STO 2 26
RCL S 21
5TO 3 22
RCL & 23

STO 4

32 8
a8
81
32 1
32 2
510
81
32 3
aa
81
32 4
g6 1
aa
81
32
als) 2

0
L
B @ OAON P e OOy

Area by co-ordinates program for the Ti-57.

GOTO1

2nd LEBC
RCL @

INY SUM
RCL &

INY
RCL 2
ZND
RCL 3
s ¥
INY
LEC 4
RCL 1
STO &
SBR 2

o

2HD THY
5

X>T

SUM

RS
RST

ZND 1x1

25 ¥ O
2 26 g6 2
27 33 @
3 <48 =34 3
23 33 6
2 3@ 34 2
| 33 2
3 32 39 3
33 33 3
24 34 7
35 -61
36 86 4
37 33 1
28 32 6
39 6l 2
4@ @z
T -39 7
42 aa
43 22
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Bent Bollerup, of Denmark, has a
Jackpot program for the PC-1211
that has kept his friends occupied for
hours, he savs.

In Def mode vou press Shift A.
You are asked for an initial number
between 0 and 7 — up to ten digits.
Enter this, and you are shown the
wheels one by one, then the
winnings and vour total. On pres-
sing Enter yvou are asked for Hold?
(0-1).

010 ENTER
means hold the middle wheel. If you
do not want to hold, just press Enter
again and the next game 15 in play.

You will not be asked for Hold
after winning. Hold cannot be used
in two succeeding plays. Every game
costs you two coins — H in line 20 —
and vou can win from two 1o 40
coins — L1 1n line 60L

The priority of the signs is from
the lowest:

i ¢ " O

If you want 10 proceed from the last
game, rather than from scratch, start
on Shift 'B next rime vou wurn the
computer on. About the program:
line S and sub-routine lines 190-220
generate the first random number.
The random gencrator — lines
200-220 — 15 10 be found in Response
Frame, March 1982,

Lines 22 to 55 calculate the next
random numbers, pick the corres-
ponding sign, and show the wheels.
Line 60 calculates the winnings —
this can be adjusted by changing the
fraction 8/7. Lines 70 and 90 hm._p 1
for every wo coing you win and
prine the three wheels, your
winnings and your total number of
coins, plus or minus. Lines 100 1o
170 handle the Hold function
tegether with lines 250 and 260 and,
to be specific, lines 24 and 26.

For space in the listing 1 have used
a dot. Two dots mean two spaces.

Jackpat pragram for PC-1217
5 “A"H=0: GOSUB 190

10 "B" As="1-B% i
W=0

2 "C"H=H-2

2 FORX=1TO 3

24 IF As{¥)=""." GOTO 28

26 GOTO 55

28 GOSsUB 200

30 A +11)0

35 GOTO (J+41)

A1 A% (M) =™ GOTO 50

42 A% (X) * GOTO 50

43 A5 IX) +" GOTO 50

44 A% (X L GOTO 5D

45 AS 1X) " GOTO 50

46 AS (X) =¥ GOTO S0

47 A (X)="¥Y" GOTO 50

48 A% (X)="5" GOTO 50

80 PAUSE “...."; AS; BS: Cs

55 NEXT X

60 G o INTHL = M} M= NI*

{6+ M*2)+ (L= M)+ (M= NI
2+ M B/
M H=H+G: BEEP G/2
S0CPRINT ... A% B% C%:
G "..TOT..': H
100 IF W<>0 LET W=0: GOTO “B”
10 IF G GOTO "B”
M5 K=0
120 INPUT™. . HOLD.?7.{0-1).""; K
126 W=K: IF K=0GOTO "B"
130 FOR X =3 TO 1 STEP 1
140 GOSUB 250
150 IF P=0 LET AS(X)
{continued an next pagel
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{contnued from previous pagel

160 NEXT X
170 GOTO “C"
190 INPUT “INIT. NUMBER
0. TONL":P: Z=(P+Z)/2

200 =(Z+n)li5
210 2=Z-INT Z
X0 J=INTIZ*B): RETURN
2590 P=K-INTIK/10/*10
260 K =INT(K/10): RETURN

Mark Vince of Halesowen has
written an intriguing little program
which output exactly the
factorial of any number between 1!
and 237!. [ awair the flood of lemers

will

informing me of a quicker method.

Mark uses a Casio fx-602P.

This program calculates all digits
of n! for any n between | and 237.
The program calculates all digits and
displays the firs
successive presses of Exe then
display blocks of seven digits at a
time. When all digits are exhausted
the letter E is displayed to signifly
End. Long execution times must be
expected for large values of n.

Finally a program for the TI-57
from B Maddocks of Sheffield. It
will calculate the area of any

few digits; |

polygonal shape
ment on Simpson’s

a great improve-
Rule. This

program will give the area of any |

shape or cross-section from the co-
ordinates of that shape based on:
XNYa+1=-Yi-1))

N (g
o
jm2 2

wihen Yo+ 1=71

See figure 1.

DISPLAY

PRESS RST 0
4 4
RIS 0
3 3
R/S ]
1 1
R/S 0
2 2

a | 2
R/S 0
3 3

- a
RIS 1]
2 z

+ >
R/S 0
5 ]
RIS 1]
SBR 4 1

Mark Vince's factorial program
MODE.&7 HODE 2

LEL]
GOTO
LEL2

Z GOTD 3

LEL4
LELE

M+ 3F
IHD HRG® MRIF 1@

GOTDE “E*

FOS8 =" MAC+ -MINGD | HING1 MIN3F 7 18 HIN IF
LELO I HIN 4F OMINF LELS OMIMZ2F
1 M+F [IHD MRF X MEOO+. = + MRZF = [HD MINF = ME1F=sxa0

IHD HRF = HEIF = INT MIN F=xMRIF=IND MINF
LEL3 MRF-MR4F=x OH+4F MR4F-MRZF=x 0 GOTO 4 GOTO S

152 GOTOD MR3F MIH 8@ IND MR®O LOG INT MIN iF
FRAC IHD MIN 88 =
HEB@=IND MINSR 1 M-1F MRIF ¥ @ GOTO & & MIMIF ".;"* HLT""

GOTO 1

"i8" MRIF 10 = IHD

.-
DEE

FINGERTIPS

|

|

Figure 1. Area by co-ordingies
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long life

FULLY COMPATIBLE WITH ZX8! AND
ACCESSORIES —SIMPLY PLUG STRAIGHT
INTO USER PORT AT REAR OF COMPUTER

® Fully cased tested and guaranteed
® Gold plated edge connector coated for extra

The Cheapest Known Rampacks In The World |

16K RAMPACK
~ £19.75

ALL

® Secure no wobble design
® Same sleek case size for both versions

PRICE INCLUDES VAT & P&PoeLiveRy NORMALLY 14 DAYS

Send cheque/P.0. payable to:

CHEETAH MARKETING LTD.

359, The Strand, London WC2. Tel: 01-240 7939

64K RAMPACK
£44.75
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SinclairZXSpecti

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

graphics...
From only

£125!

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

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

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

Professional power-
personal computer price!

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

You have accesstoarangeof 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 a massive 48K of RAM.

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

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

ZX Spectrum

HED
EDIT CAPS LODCK

TRUE VIDED

vEL 1|:IJ'-

I .fIL‘ll: ¢ ]

Ready to use today,
easy to expand tomorrow

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

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

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

Key features of the
Sinclair ZX Spectrum

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

® Sound -BEEP command with variable
pitch and duration.

@ Massive RAM - 16K ar 48K

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

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

| @ ASCIl character set-with upper- and

lower-case characters.

@ Teletext-compatible —user software
can generate 40 characters perline
or other settings.

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

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




The ZX Printer- The ZX Microdrive -

available now coming soon
Designed exclusively for use with the The new Microdrives, designed
Sinclair ZX range of computers, the especially for the ZX Spectrum, are set to
printer offers ZX Spectrum owners the full change the face of personal computing
ASCli character set=including lower-case by providing mass on-line storage.
characters and high-resolution graphics. Each Microdrive can hold up to 100K
A special feature is COPY which bytes using a single interchangeable
prints out exactly whatisonthewhole TV storage medium
screen without the need for further The transfer rate is 16K bytes per
instructions. Printing speed is S0 charac- second, with an average access time of
ters per second, with 32 characters 3.5seconds.And you'll be able to connect
per line and 9 lines per vertical inch. up to 8 Microdrives to your Spectrum via
The ZX Printer connects to therearof the ZX Expansion Module.
your ZX Spectrum. A roll of paper (65ft A remarkable breakthrough at a

long and 4in wide) is supplied, along with remarkable price. The Microdrives will be
full instructions. Further supplies of paper available in the early part of 1983 for
are available in packs of five rolls. around £50.

How to order your ZX Spectrum
BY PHONE-Access, Barclaycardor  Access or Trustcard.
- aro Trustcard holders can call 01-200 0200 for EITHER WAY-please allow up to 28
num soi e on : .
X %pert ims “i h‘:'a _" Of personal attention 24 hours a day, every days for delivery. And there's a 14-day
cassettes —available now day. BY FREEPOST -use the no-stamp money-back option, of course. We want
: ; needed coupon below. You can pay by you to be satisfied beyond doubt-and we
The Spectrum software library is :

growing every day. Subjects include cheque, postal order, Barclaycard, have no doubt that you will be.
games, education, and business/ e e T — — e e
g?%‘ﬁg;%ﬁ mé:igzmg:ﬂ;g?ég ’_To Sinclair Research, FREEPOST, Camberiey, Surrey, GUI5 3BR. Drde_l
History...Inventions.. VU-CALC.. VU-3D Qty Item Code ItemPrice Total

£ £

Sinclair ZX Spectrum-16K RAMversion 100 125.00
_Sinclair ZX Spectrum -48K RAM version 101 175.00

...Club Record Controller...thereis
something for everyone. And they all
make full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll

receive a detailed catalogue with your _Sinclair £X Printer 27 59.95
Spectrum. Printer paper {pack of 5rﬂ|ls} 16 11.95
g 2 Postage and packing: orders under £100 28 295
ZX Expansion Module orders over £100 29 495
This module incorporates the three Total £

functions of Microdrive controller, local
area network, and RS232 interface.
Connect it to your Spectrum and you can
control up to eight Microdrives,

|

|

|

|

|

|

|

| *| enclose a cheque/postal order payable to Sinclair Research Ltd for £ _
communicate with other computers, and ]| *Please delete/complete 5 0 O i I

|

|

|

|

|

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

drive a wide range of printers. as applicable

|
|
|
|
|
|
Please tick if you require a VAT receipt|_ f=ig T g I
|
|
|
|
|

The potential is enormous, and the |Signature |
module will be available in theear'}f part PLEASEPR'NT = = T
of1983 for around £30. Name: Mr/Mrs/Miss N 1 S P 3 e TGN e T O

- - Lot 1. S Y GO Y S 0 Y Y I |5 I B R T S
El”:IE"— ] T A O R a0 A M T
S 50 I S Y 5 (R T T R ) [ O O 0 W S B S T |

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS. ‘_FFIEEPOST* nostamp needed. PricesapplytoUKonly. Exportpricesonap pli:aﬂnu
Tel: Camberley (0276) 685311. T, SRS AT e N L SRS S BSOS S R T T



Sinclair ZX Spectrum-technical data.

Dimensions

Width 233 mm
Depth 144 mm
Height 30 mm

CPU/ memory

ZB0A microprocessor running at 3.5MHz.
16K -byte ROM containing BASIC interpreter and
operating system.,

16K -byte RAM ( plus optional 32K-byte RAM on
internal expansion board) or 48K-byte RAM

Keyboard

40-moving-key keyboard with full upper and
lower case with capitals lock feature. All BASIC
words oblained by single keys, plus 16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have aulo
repaat.

Display

Memory-mapped display of 256 pixels x
192 pixels; plus one attributes byte per character
square, defining one of eight foreground colours,
oné of eight background colours, normal orextra
brightness and lashing or sleady. Screen border
colour also settable to one of eight colours. Will
drive a PAL UHF colour TV sel, or black and white
set (which will give a scale of grey), on channel 36.

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 graphics characters. Also functionsto
yield character at a given position, attribute at a
given position (colours, brightness and Hash) and
whether a given pixel is set. Text may be wrilten on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixad,

Colours

Foreground and background colours, bright-
ness and flashing are set by BASIC INK, PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which pedorms an exclusive-or operation
to overwrite any prinling or plotting that is already
on the screen. INVERSE 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 program listing, and when
displdyed will override the globally set colours
until another control code is encountered, Bright-
ness and flashing codes may be inserted into
program or text, similarly. Colour-control codesin
a program listing have no effect on its execution.
Border colouris set by aBORDER command. The
eight colours available are black, blue, red,

magenta, green, cyan, yellow and white. All eight
colours may be present on the screen at once,
with some areas flashing and others steady, and
any area may be highlighted extra bright.

Screen .

The screen is divided inlo two sections. The
top section - normally 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 being entered, or the
program line currently being edited. It also shows
the report messages. Full editing facilities of
cursor left, cursorright, insert and delete (with
auto-repeat facility) are available over thisline.
The bottom section will expand to accept a
current lineof up to 22 linas.

Mathematical operations and functions

Arnthmetic operations of +, =, X, =+ and raise
to a power. Mathematical functions of sine,
cosine, tangent and their inverses; natural logs
and exponentials; sign funclion, absolute value
function, and integer function; square root
lunction, random number generator, and pi.

Numbers are stored as five bytes of floating
point binary - giving arange of +3 X 10** 1o
+7 % 10*® accurate to 92 decimal digits

Binary numbers may be entered directly with
the BIN function, =, > < >= <=and <> may be
used to compare string or arithmetic values or
variables to yield 0 (false) or 1 (true). Logical
operalors AND, OR and NOT yield boolean results
but will accept 0 (false) and any number (true).

User-definable functions are defined using
DEFFM, and called using FM. They may take up to
26 numeric and 26 string argumants, and may
yield string or numeric results.

There is afull DATA mechanism, using the
commands READ, DATA and RESTORE.

A real-time clock is obtainable.

String operations and functions

Strings can be concatenated with +. String
variables or values may be compared with =, >, <,
S e <2 {0 give boolean results. String func-
tions are VAL, VALS, STRS and LEN. CHRS and
CODE convert numbers (o characters and vice
versa, using the ASCI code.

A very powerlul string slicing mechanism
exists, using the form as (x TO y).

Variable names

Numeric - any string starting with a letter
{upper and lower case are not distinguished
between, and spaces are ignored).
String-AStoZ%
FOR-MNEXT loops =A-Z.
Mumeric armays - A-L.
String arrays - AS toZS.

Simple variables and arrays with the same
name are allowed and distinguished between,

Arrays

Arrays may be multi-dimensional, with sub-
scripts starting at 1. String arrays, technically
character arrays, may have their last subscript
omitted, yielding a string

=irci=ir-
ZX Spectrum

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

Expression evaluator

A tull expression evaluator is called during
program execution whenever an expression,
constant or variable is encounterad. This allows
the use of expressions as arguments to GOTO,
GOSUBE, etc.

It also operates on commands allowing the
Z¥ Spectrum to operate as a calculator

Cassette interface

The ZX Spectrum incorporates an advanced
cassette interface. A tone leaderis recorded
before the information to overcome the automatic
recording level fluctuations of some lape
recorders, and a Schmitt trigger is used to remove
noise on playback.

All saved information is started with a header
containing information astoits type, title, leangth
and address information. Program, screens,
blocks of memaory, string and character arrays
may all be saved separately.

Programs, blocks of memory and arrays
may be verified after saving 1o confirm successiul
saving.

Programs and arrays may be merged from
tape to combine them with the exisling contents
of memory. Where two line numbers or variables
names coincide, the old one is overwritlen.

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 interfaces and
the ZX Microdrives.

IN and OUT commands give the /'O port
equivalents of PEEK and POKE.

ZX 81 compatibility

2681 BASIC is essentially a subset of
ZX Spectrum BASIC. The diferences are as
follows.

FAST and SLOW: the ZX Spectrum operates at
the speed of the ZX81 in FAST mode with the
steady display of SLOW mode, and does not
include these commands.

SCROLL: the ZX Spectrum scrolis automatic-
ally, asking the operalor “scroll?” every lime a
screen isfilled.

UNPLOT: the Z2X Spectrum can unplot a pixal
using PLOT OVER, and thus achieves unplot.

Character set: the ZX Spectrum uses the
ASCH character sel, as opposed 1o the ZX81
non-standard set.

ZX81 programs may be typed into the
ZX Spectrum with vary little change, but may
of course now be considerably improved. The
ZX Spectrum is fully compatible with the
ZX Printar, which can now print out afull upper and
lower case character set, and the high resolution
graphics; using LLIST, LPRINT and COPY.

ZX 81 software casseties and the ZX 16K RAM
pack will not operate with the ZX Spectrum.




Software File gives you the opportunity to have your programs,
ideas and discoveries published. We will accept contributions for
any home computer provided they are submitted to Your Computer
exclusively. Please double-check your programs and specify the
memory they require before sending them, preferably on cassette.
We pay between £6 and £36 for contributions published.

Turbo

David Green, TN
Ashford, LK==
Kent.
HERE 1S A machine-code arcade-type game
written for the 16K ZX-81. It will not work on
a computer will less than 3.5K as the down-
scroll routine, adapted from Munir Zaman's
program in the January 1983 Your Computer,
crashes if used with a minimum display file.
The game uself is relatively simple involving
the player controlling a car driving along a
road avoiding the edges of the road and any
other cars, but the incredible speed of machine
code makes it enjoyable and challenging.

To enter the program, first type in a Rem
statement containing 305 characters, made up
of nine full lines plus 17, as the first line of the
program. If vou then use the direct command
Poke 16510,0. This will give the first line a
line number of 0, so that you cannot
accidentally erase it. Next type in and run this
now well-known hexadecimal loader:

1 REM . . .305 characters. .

10 LET X = 16524

20 LET As=""'

30 IF A% = A"" THEN INPUT A%

40 SCROLL

50 PRINT X,A$(TO 2)

80 POKE X,16"CODE A% + CODE AS$(2)-478
JOLET X=X +1

80 LET A% = AS{3 TO)

Turbo: machine-code listing

16524; IEE0: 7€ ED 4B 84 40
0108 00 2A B8 40 FE 00 89

ED 43 B4 40 3E EF CzaFr a1 4F

] DB FE 3E 26 CD F5 08
CD F5 08 F5 o7 3E 2D

ci CB 47 16636 B7

3E B0 2007 ED 4B 84 40 16757
D7 ol oc 2A B 40
AF 7c JA344) EDSBES A
D7 FE 00 CB 47 BA

D7 20m 28 02 16 00

D7 2a oD e

o7 F1 oD ic

D7 CB 4F M B5
3E 80 2007 FE FF CA AF 41
D7 24 200 1B
L 7C oC A

78 FE 15 FE 1A B3

FE 16 200 2001 20 F5

20 E9 Pl oD 22 86 40
210E15 228840 ED 43 84 40 16787
2282 40 16638 COF508 2A 8840
210005 2A0C40  3EBO0 2B
22 86 40 oiBaoz D7 Ic

2100 14 09 AF 85
28840 ES D7 20 F8
210000 012100 o7 24 BA 40
2Z28A%0 D7 23

16578, EB D7 22 8A 40
EDAB B2 40 E1 D7 cic24

3EF? 01 B5 G2 3E 80 16799
DB FE ED B8 D7 01 OO 40
CB &7 28 0C 40 16730 36 3D
20 06 20 34 34 40 (e
oD afF EG 07 78
3E EF ) FE O7 36 BD
DB FE 77 2012 B1
ces7 10 FC AA 3540 20 F7
20m ED 4B 82 40 E6 03 01 FF FF
oc COF508 3C ca
ED 43 82 40 2A 0E 40 16815
01 00 00
Cc9
end 16818

Turbo: Basre fisting

0 REM . . .imachine code). .
10 CLS
20 PRINT TAB 10;"TURBO; TAB 10;
- -

30 PRINT TAB 8:"(CID.GREEN"

40 PRINT

50 PRINT “YDU HAVE TO DRIVE YOUR
CAR ALONG THE ROAD AS FAR
AS POSSIBLE IN A LIMITED
AMOUNT OF TIME, AVOIDING
THE ROADSIDES AND ANY
OTHER CARS THAT YOU MAY
COME ACROSS."

60 PRINT

SOFTWARE FILE -

80 GOTO 30

Motice that the actual program in machine
code starts at 16524, the first 10 bytes being
dara.

Enter the hexadecimal numbers shown in
the machine-code listing: if you do not
understand machine code, then these are
numbers in base 16 which allow you 1o
represent any number from 0 1o 255 in just
two digits — see the Sinclair manual. This
loader allows you to enter as many codes as
vou like before pressing Newline. If you think
that you have made a mistake then type § and
Newline, and when the error repont 350
appears then type Let X=an address which
you know is correct, followed by Goto 20,

When you have entered the last code €9 ai
16818 type S to swp, and then enter the
second Basic program which prints the
instructions and activates the machine code.
Save the resulting program on tape as any
error in the machine code could cause a system
| crash and thL loss ni your program.

70 PHINT ‘THE FASTER YOU GO, THE
GREATER THE DISTANCE THAT
YOU CAN TRAVEL IN THE TIME.”
B0 PRINT

90 PRINT “CONTROLS ARE:"

100 PRINT ““{5}-MOVE LEFT", "{8)-MOVE
RIGHT™, “i0)-ACCELERATE",
“{9)-DECELERATE"

110 FOR N-1T0O 200

120 NEXT N

130 PRINT AT 20,2:

“ PRESS ANY KEY TO START
{inverse video)

140 PRINT AT 20.2:"PRESS ANY KEY TO
START"

150 IF INKEYS - """ THEN GOTO 130

1680 CLS

170 LET X = JSR 16524

180 IF X THEN PRINT AT 1.8:YOU HAVE
CRASHED"

190 IF NOT X THEN PRINT AT 1,12;"TIME
up*

200 PRINT AT 3.12:"SCORE:":PEEK
16522 + 256° PEEK 16523

210 IF INKEYS<>""" THEN GOTO 210

220 IF INKEYS - " THEN GOTO 220

230 GOTO 180

240 SAVE “TURBO"

250 RUN

Corridors of fear

Colin Carruthers,
Edinburgh. ..f J“; IJM

THE THREE-DIMENSIONAL view that confronts
you when you play this game shows the
corridors within a maze from which you must
escape within a given time. Your current x-y
co-ordinate is displayed along with your
orientation and the x-y co-ordinate of the way
out.

Movement around the mazc is by means of

the cursor control keys: 7 moves one space
forward — unless there is a wall directly in
front — and 5 and 8 wrn the player through
90° to the left or right.

At the end of the game, a plan of the maze is
drawn so the player can see where he took the
wrong turning. The game consists of a short
machine-code routine and a larger Basic
program.

The machine-code routine clears the first 22
columns of the display file and is best entered
using the short Basic program. Run it, save it
on tape and test the routine by typing

LET x=USR 23760
Assuming all is well, delete lines 1040 by
| typing their line numbers. Type in the main
program, using;

LIST 2

| mstead of just List to avoid listing the
machine-code. The graphics characters in line
5025 are graphic ABCD and the inverse
characters in 5786 say “Hit any key to being™,
Each maze used in random, generated from
four out of eight possible segments, cach five
by five units giving a final maze of 10 by 10
units.

1 REM aasadadadddddaddadddiaiaa
AAAAHAASD

i e TR Bty
&u ﬂnn:z:?gzzfn FATHL

S:RANCONIZIE BORDER & PRPER
I Ea

-]

10 5 ERINT AT S, 7:"M A T E
Ca AT EEJEJ“QIFaLmn Carruthars ;8
T 1a,8; "1%82

a0 Gb UL sopo

d:?*?n SUB 3I0@0: PRINT AT 21,83

mo
-

=2 G uB

&9 L Z$=INKEY

61 LET U=INT {(2C06=PEER 23673+
PEEK Z3872) .50}

B85 INK ©: PLOT 4@, lise-1+8: b
BAL) 7,0: DRAW ©.1: DRAN -7.8: DR
AU D.l: DRAW T,2: INK T

B3 JF toaymiime THEN LET #: TI
= EP T FOR 2=210 TDO =18 g -
- EEP . E.w HEXT & GO TD FTaDd

B4 JF ZHE(>"E" AMD ZE<TH™
TP FTTT THEN GO TO &

e ¥ -

qE="FREE ! GO TOQO 7000

67 IF zg="7" THEN LET ypsypsly
a AND nsihp YBl EFE cr )
88 !p FEax o yp i1 THEN LET
qt- FPE GO TD =il
78 Ir ::ﬂ”E" THEH CD ‘UE GDBB
EG Ir -] GO S e
GO SUB JBBB PHIHT AT 31 &£ 3
,d;lf)
@ GO TO 50
1068 LET x=xp LET y=yp: LET 4ra
¥ =200
ADiAE D sSuB 3000
1919 LET q=u=ER 2a7ad. SRINT AT 2
1.9 xp;"."iup

feontinued on next page)
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oo SOFTWARE FILE =

! f 251D FHhT $3.93: DRAN =4, =4 DR SQ00 oOVER 1
EﬂﬂﬂﬂuﬁjﬂﬂﬂiﬂMUMUSﬂayﬂ 4 D.=3: DRAEWD 4,-4: DRAWV D,11 E@QEd FOR y=ymax TO 1 STEFP =-1: FO
1920 IF s&ix }iL) = e™ THEH GO = 2=1) RETURMN B xml TO xmax: FOR del TO 4
L draw o TH 1630 2520 PLOT B&.B9: DRGU 2.8 DLAW B30 IF msix.yl (d)a"s™ THEN PRIN
1025 IF mSix,.¥) L) a"e” THEM GO T Do =3 DRAU -%,0- DREUY D5 T AT 15—¥Ju+¢,g;4aa
o 1gan %21 RETUR 03 HEXT 4
1825 IF ASIX YA Y+X ) (Fla"w"™ THE ?330 PLOT BE.E6ES: DRAU 4.0 DRAU GO3I8 IF s=gx AHD u=ay THEH EFRINT
H GO SUR. draw el gé;g ngﬁu ;ing PE?HQH* R oo L I?;Q-J+4,;ﬁ; oy T?H?ﬂtprluﬁ
i Ir /] e - 20, DR - * 3T X X WEYe 1
ugzgra-hisfxﬁﬂ +5 ledn bl b v Q,=3: DRAU 2.0: RETUAN =T 1“'“*‘*¢-dgl"

1832 IF Egix.y) iria~"g™ THEMN GO T 00D IF yaml THEN LET f=1: LET | Bo4d MEXT x, MHEXT W
j0i8 ' Tr "EQQL§; Foee h$TEH" ET 3333 EE$EHE
MEIK WA W= E) (F) = W™ T y =1 THEM LET = L 50 7
| N GO SUB drawred o i e tm3: LET ras: BETURN - 7000 IF q$i1)="F" THEN BEEP .5,1
l@4d IF Iz(l E)ir}-“v“ THEHN GO & 2020 IF wawml THEN LET =3 LET L D: BEEF .5.15
UB draw+ao. TURN wl: LET rsd: RETURN TOOS LET 9=USR 23760: PRINT AT 1
AB4E IF mgix,wl (fim™a™ THEN RETL 3040 LET (=2 LET L=4: LET rsl Si THUERSE 1.94
R"H FETURM Gila co sus A
135& tET 1-153416 E;uy;séga; LET ‘EEHJIFR am=1 THEN LET wpa=d: LET f?}fqﬁEIHT AT AT,3;"+ = atast peo
3w raw & ¥ L - y =
gang P&g; néézﬁ. gfnuﬂaa,ag¢ﬁnﬂn iﬁaﬁlxrnggaéﬂrneu LET yaw®: LET T@LE PAUSE 100: BEEP .3, -7: BEEP
= ; - = Xim=1: 5 B a ' .
2010 PLOT 17=,175: DRAL -S4, —24-: 4020 IF xa=l THEN LET xas@®: LET 7aaa FRINT AT 21.0,%"Another Go
DRAL 0, -137. DRALD 24, -24° RETUR ga=l  RETUART e : i T
M 1040 LET xas0® LET yam-i: RETURN 230 IE INKEVS=a"n" OR INKEY§="N
ggg: EEEL 54’%5;: EEEH lf;ﬁao &108 IF - Iy AEEN'$T93|EJ5=“u~ OF IHFMEEVYEs"Y
Za=2 DRAL ﬂii:g : r a1 RETORN TN LET wawh: LET ) L R ST
2025 RETURH dlI30 IFE4J-1 THEM LET wa=9: LET = o P
2830 FPLOT ©,151: DRAW 24,0: DRAW Xxasl: RETURH BOO0IDATA MM 8 veNe MW W e
B, —187: DRI -4, 4130 IF xawmi THEN LET xam®: LET 5010 DRETA ™ we ww ww e
2@55 ARETURN gam=1: RETURN S030 DATA * w wue " w oW .
2040 FLOT 175,151 DRAY =8¢, 0: dl4® L Xa=Dd: LET wa=l: RETURN E04@ DATHA “we W ™ ] L)
RAU O, -127. DARAU 24,0 RETUAN S000 DIM meild, L0, 47 LET Xmax=l S0S0 DATA " we we o T - -
21 £ 0T 4,15%51: DRAWY 34, -3 9 LET umax=10 2100 DATA “"wee uwW wW o v .
RAW @, =-78: DRAY -24.,-2d =008 LET de="f¢rv™ A11® DATAH ¥ WM W W Nw EY W
2101 bRAY @,137: RETURMN EQ10 POKE USSR “a" ,255: POKE VAR D120 DATA “ww T ™ S T T B
2iie oT 181,11 DRAU -4, -34 R T = G130 DRATA " ¥ ® & e Y¥ we o
AL ~78: DRAL =4, -Sé So1% FOR xml TO 7: PORE USR “a"+ D140 DATA “ ww w e W W
2111 DRAW B,127: RETURN £,.0: P Syt =1, S2DD CATA “w  we W Wh W e T
2129 PLOT 4& 127: DRAWY . 79.8: DRA 5625 FOR x=0 TO 7: POKE UsSR "“b™# G218 DATA “wwe L Now Mo
U R,-79:; DRAU -72.8: DRAW B,75 X, 1Z6: POKE USSR "c™+x,1: x BaIB oL MO e
2126 RETUR =425 DIM §EL4T . LET gha- - S230 DATA ww W W W v w e
2138 PLOT 24.127: DRAWY 24.0. DRA S100 PLOT 239.7: DRAL 9.0 AU s s N NN v JORR L PRE L i
WOB, —FE Al -24,0: RETUR DL A8 DRAY -5,6: DaAu a1 Saep T WE WERY v e W
21486 PLOT 1%1.1277 DRAL -24,0: O =500 FOR xwa2® TO 1 STEP —1: PRIM £310 DATA “we o W WY e
RAL B, = Al S4,0: BETURMN T AT X.35: ARER 3,% & T 5320 DATA 1" W MY W W [*1%]
2200 PLOT 46,127: DRAW 16, -16: D EO-x: ME BIS0 DATA ™ we wWe ww ® we e
BAU B, -47: DRAW 1B, -18: DRAU &, £520% PRINT AT 20,.2%;"time E340 DATA “ W wWe_ » uw ww w *
7a: RETURN $398 LET xa-i. LET uam Ei00 DATH = W we ®u ¥ sewsue
221 PLOT 187, 157: DRALW =16, -16:; ST LET ysel®: LET xs=1: LET = E41Q DATH “we e B W @ L 2
DRAL 0. 47 DEAU 18, -16: DRAU O (RHD> . 49) »100: REATORE BOOG+z: & JA2D DATA ™ ww ww U] - - o
.75:. RETURN o SUE EBRAH 6430 DATA " W N W we Wy Fyw"
220 PLOT B4,111: DRAU 1.8 $T10 LET x5=6: LET Z=iRND:.45) #1 8440 DATA “wW wu W ¥ we W
SRRL DA B, =47 DRAUT 4258 DRA 99. RESTORE Ba0G+z: GO SUB E80e gggg Eﬂ;ﬂ AT R M
2254 AETuRM RND: - £2) s160: RESTOLE Sievss: oo E520 DRTA “ ¥ v we N »w we v ~ |
| 2230 PLOT 48,111: DRAU 1E&.D; DRA SUB SHOO AE30 DATA “wie wWe W W W W |
L@, -47: DORAME -1€.8 S0 LET xsw8: LET zaifNDs.49) #1 SE40 DATA " W W ¥ e we W
2251 RETURN 2B: REATORE agﬂn+z. GO SUB SS506 ZEDD DATA " Wiw W W W OEE WW
2940 PLOT 127.111: DRAY -16.D0: D 5Tas LE; = BEidy DATA "w wWw we W oL
A0 @, -47: DREU 18,0 5740 L EgelElZ .03 $105(F>.67) BESD DATA Wi W WM e e |
a1 EETURM 5745 IF NST ye THEM LET ye=INT BAZD DATA "Wl ¥ & W w wWe we — |
BAS0oTiSL S3.AML0R00, 1Al o BNBSAL'R. . on yeaso tmew Lev x 5386 AFR b w"H Y MDY ¥ ue
s = 3 M = .- » e= - HEM L 7 =% i
47, RETURM ez INT (RHG 3101 +1. G0 TO 5778 @ §732 paTA U™ LD L LR s
310 PLOT 1131, 111: DRAD =11,.=11 TED LET Nésl+lDe (BND.45) ) DATA * we W o W we W
DEAW g+-25 bRrRAL 11,-11: DRAL & E370 IF xawl THEN LET BSixe,ued ( AP0 CATA — W ™ LI 1 T
;47 RETLIRN Rista®:. GO TO S780 A740 DATA "w W WENY we W ww'
2320 PLOT 75,100: DRAV B5.0: DRA STTE_IF xe=10 THEN LET ssixe,uye)
We,~-25: DRAU -25.8: DRAW 0,25 (3)m"¢t™: GO TO BE7BO = T
<25 RETURN 5774 IF aw-l THEHN LET msixe wal 4
2330 PLOT 64.100: DRAU 11.0: DRA 4l m“a": B0 To 578 g
4 ?, -2%: DRAW =11,0: RETUOERM 2776 LET muixe ., ye) tily="g" A EXET
2346 PLOT 111,100 DRAU -11.00: D B7BE LET ypmil-ye: LET xp=1i-xa A L2 E)
AU 0. 328. DRAU 11,0. RETURNK B786 LET SxakpP: LET Susup: B i 5,1,
F4OB PLOT 75,109 b 7, =7: DRA s . =10: PRINT AT Zi,1." N -
W B, -11: DRAL =7, =7: DR - = T é; : ;
2516 PLOT 190,100: DRAY -7, -7. D Riw YR B aBina e rue B > #
nggfﬂﬁﬁiij DRAW 7, -7: DRAW &,55: 2500 LET timemiSa;: LET T=®: POKE
BIGTL . D: PORE 2367 o
2420 PLOT 82,93: DRAU 11,0: oRAU 22,8 T e
@B, =-11: DRAL -11,8: DRAUV ©,11 a8 pRINT AT 1 L3@; INK & e .
451 AETURM = 5799 RETURN
#4380 PLOT 7E,23: DRAU 7.8 DRAW S500 FOR ysy3s TO Ys-4 STEP -] —
9,-11: DR LT RETURN sSA10 REGD =
2440 PLOT 10@,53: ~7,®: DRRA ER30 FOR xo) TO S -
o, -3d: DRAW T8 HETURN BEB3I0 LET m@iXeXs =1 .Y =ZGild4en=3 T J
2500 PLOT 82,93: 4. —4: DRAL S Lex) ’ .
2. -3 o T g i S840 NEXT X MEXT u 4 et time |
2501 RETLEN SAS0 RETURHN ’ 8,5 ™ P
R OC ket Comm an d vou are equipped with a device which causes The program takes only 1,922 byies so vou

Gareth Rowfand, ;
Stockbridge, K
Sheffiald.

You, A pOT roughly in the screen centre, have
to try and protect all four cities at the bottom
of the screen from incoming bombs from outer

space. Each time one of the bombs hits a city,

a dot appears underneath the foremost lefi
city. When all cities have a dot underneath
them, the game ends. To protect your cities

:PRINTE192, "LEVEL

=0 BASE=0 : SCORE=3S
6@ F=33:G=0:T=128:0=0
7@ PCLS

1@ REM MISSILE COMMAMD EY GARETH ROWLAMD,S JAM.
20 CLS2:FRINTES, "MISSILE COMMAMD";  PRINTRAEA, "$3 s v s s ey sty

the space-bombs 1o detonare prematurely. | can always modify it. Note: il vou wish to Save
When you move the base and push the fire | it or Load it, you must first press the reser
button an explosion will occur round your | button.

base. I a bomb is in the vicinity, it will stop, | 25 IF I>9 OR <1 THEN RUN

leaving its smoke trail, and another will appear | 115 DRAW “C8:BM 118,255, E10;F10”

at the top.

To move your base, a joystick is required.
The movement of the base is controlled

550 FORR=1TOI+2

555 LINE (130,150)-(x2 y21, PSET
556 LINE (130,150)-(x2,yv2),PRESET
560 CIRCLE {x2,y2).R.7

between lines 340-410. The wvariables are 570 NEXT R
Score for score, Base for number of bases 575 IF PPOINT (x,y) = 7 THEN SCORE

blown up, x,y and x1,yl for
x2,¥2 for your base.

the bombs and SCORE -« 5.
REMNUM.

OF DIFFICULTY<1 TO 1@>";:IHPUT I 11@
38 FOR D=1 TO 1@@:SOUND D, 1:MEXMT [ 120
48 PMODE 3.1:SCREEN 1,1:PCLS 138

148
15@
166

8@ LIMEC 48, 150>-(48,154), PSET.EF 178
28 LIMEC81.,150) ~(89,154).PSET.,BF 1g@
128 LINEC164,1580-(172,154),PSET.BF 190

LINEC212, 158> 220, 154 2, FSET ., BF
LIMECL1, 156 2>-( 249, 1653, PSET . BF
H=RNDC 251 2 Y=0

Al1=RHNDC 251 >:Y1=0

we=100:Y2=180

E=RMND €144 2:RA=RNDC2)

POKE &HFFD7.@
Y1i=Y1+1:kl=Kl-2:Y=Y+] : K=xX+1

IF SCORE>38 THEM 208 ELSE 220
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208 F=F+1:G=G+3 390
218 PSET(F.G. &2 4008
"228 PSET (X.¥Y,6):PSET(X1,Y1,6) 418
238 IF SCORE>E6 THEM 242 ELSEZEA 20
248 T=T+1:[d=01+4 438
258 PSETC(T.Q,62 44a
268 IF ¥=151 OR Y¥1=151 THEHM &8 4358
278 IF x1<4 THEN ¥1=X1 +2 450
280 IF G=1528 THEM BASE=BASE+1 472
298 IF G=153 THEM €8 48@
308 IF =148 THEM BRSE=BRSE+1 428
218 IF G=152 THEH &a S0a
328 IF R=1 THEH X1=¥1+2 351@
338 IF A=Z THEN ¥=x-2 oza
248 J=JOYSTEC@A > : JJ=J0YSTEC 1 3 iG]
358 PREBETCW2,Y¥22 =40
368 P=PEEK{&5Z8a> 558
378 PRESETCF.GJ:PRESET(T. .03 b5
388 IFJC1@ THEM X2=x2~3 57
598 IF PPQINTCX.,Y =7 THEM

IF PPOIMTC K.Y »=7 THEN SCORE=SCORE+S

SOUND 5.18:IF PPOINT (X.¥ =7 THEN Y=8:

IFJ>58 THEM KZ2=¥2+3

IF JJ*58 THEH Y2=Y2+3

IF JJ<18 THEMW Y2=Y2-3

IF ¥Y2=2>145 THEM Y2Z=Y2-3

IF #2=43 THEM X2=K¥Z2Z+3

IF »2=3 THEM PSET{X2.¥2.5>

IF Y2=143 THEM PSETC(X2.Y2.52
IF ¥2=<{3 THEMN Y2Z2=Y2+3

IF Y2=3 THEM PSET({X2.Y2,5>
FSET(RX2,.Y2,7)

IF BRSE>=1 THEN PSETC44.174.7 >
IF BRASE >=2 THEM PSET(8%5,174.7>

IF BRSE »=3 THEN PSET{168.174,7)
IF BRSE »=4 THEM PSET(216.,174,7)
IF BERSE=<4 THEHM GOTO 738

IF P=126 THEN 550 ELSE &9@
FOR R=1 TO I+Z
CIRCLE (¥2.YZ3,R.7
NEXT R

=598 IF PPOIMTEF.G?»=7 OR PPOINTLT.R)=¥ THEH SCORE =SCORE+1@
680 IF FPOINTC(F.G»>7? GR PFOINTCT.R>=7? THEWM SOUNMD 15.1 I
18 IF PRPOINTCT.Q =7 THEM T=128:IF T=122 THEN (=08 f
t28 IF PPOIMTCF.GX»=? THEN F=33: IF F=33 THEN G=@ '
&30 IF FPOIMTCXI Y1 =7 THEM SCORE=SCORE+S !
A48 IF PPOINTC®1.%12>=7 THEM SO0UMD 22,18
&50 IF FPPOIMT <¥1.%1>=¥V THEM ¥Y1=08
668 FOR Q= 1 TO I+2
678 CIRCLECXZ.YZ22,8,5
688 HEXT &
98 IF PPOIMTCX¥:Y )>=8 OR PPOINTCX¥1.%Y1 =8 THEM BRSE=BRSE+1
A GOTO 168
710 FOR D=1 TO G5: C=RHDI S >
720 CLSC:SOUND D.2:HEXT D
730 CLS4:PRIMNTERIZ. "end of Qame"
748 PRIMTR44, "SCORE="; SCORE;
758 PRIMTRZS9G, "AMOTHERLY OR N> : INPUT A%
768 IF R&E="Y" THEHW RLN:EHND
: Poke 646,12 then use Print. To use this mode | 10000 - 10100 YOU LOSE ROUTINE

Tank klller for graphics, Poke the colour memory map ﬁm 303? SKILL LEVEL ROUTINE

— - with 12 for the position of vour object. To i vanables
Peter Wales, VICEY. HT achieve hurizunt:ﬂ bars in the gmpll'lics use | P ROSITIONOF JET
Hereford. =i Poke 36878,16. To turn them ofl use Poke T8 POSITIONOF TANK

36878,0. This is the volume location. This is ?—ﬂm & :ggmg: g,’: fﬂ?ﬁhﬂ!&?LE

UsinG Ml'l.'l'l(:}l‘}l.ﬂl 'R mode graphics on thlu.* used 10 flash the plane and create good graphic | g 5 SOUND LOCATION
unexpanded Vic-20, you can create this | eyslasions in the game. VN - VOLUME, GRAPHICS LOCATION
bombing game. The objective 15 to blow up a i _ SK - SKILL LEVEL
tank by dropping a bomb from your super- | M8in program lines Gs TIME
sonic jet while avoiding the tank’s return of | 3:)3 _ gﬁ Il"ur:g:'?léﬁ;;g]LleNE | A$ = KEYBOARD INPUT
!'lrr:. There are 10 skill levels Iin the game. | 5000 - 5090 YOUR SHOT ROUTINE To make the game more difficult change line
These determine the rate at which the tank’s 8000 - 8135 YOUR WIN ROUTINE : 5075 1o
missiles home in on vou and the speed of the | 8140 8440 TITLE INSTRUCTIONS 5075 IF PEEK (H+22+1) = 30 THEN 8000
tank. 9000 - 9080 ROUTINE TO ANIMATE TANK | Now you have to hit the tank in the dead
To obtain multicolour graphics for text, 89910 - 8970 | ‘centre,

3 REM wcl; FETEF WRLES »
£ FEN # A THD TONE &
T FEN » CRRFRICC OAME e
£ FEH evswsedasddasdainar

19 PRINT™ON . CHRF(8) FORESGETS, 14 PONEZSETS. |3 FOFESTD. 255 POFELZS. 0 R1f="323375

20 FORM=g12ETOE2Te POSEN. 32 NELT
0 GOTO148

40 TIf="0220d0" FOKES4E. 18 FRINT"I" TE=INTIRMDI])eiE
¥ EeTiiledd

HEBEETE SME=sTd

300 PEM
W1 POREVN, FL PONESN,F/35
302 FLe1E=FL GETAS

TANK-SHOOTING ROUTINE

220 IFAS="W " THENP=F-22

330 IFAE="Z"THENP=F+23

33 IFPCTTR2THENP=P+ 23

T34 IFPL80) | THENPaP-22

2 IFRT="F"RIDF-2THENGOEUEIO2) COTO3SS
T4l PRINTMOITIME @, TIS
3T [FFs ) TRERGOSURTON
L GIIURRODR

TS CPeIRad0+F-TH53

356 POKECP, 12 POKECP=1.1
368 POKEP. €2 POKEP-1.60
359 POKEP-3, 32 POREF-25, 52° POKEP+ 15,32 PORER+41,32'POKEP-47, 32° POKEP+21. 33 | FOKEP

=233

& POKECP=2. 10 POFECP=24, 10 POKECF+20. 19
FPOMEP=2, 2% POKEF=-24, 77 POREF-20. 73

4%

feantinued on next page)
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2050 POKEVH, @ FORT=1TO180 HEXT
233 HEXT

B10@ PRINT-HABELL DOHE °

B110 PRINT"MNFEIN W7, 08" FEECONDE"
£120 FORT=)TOLON HEXT

3177 FORT=1TOZ800 MEXT

Bl4@ [4=" MOToogE

Bid] PRINT-7oE &

g142 PRINT" 3 =EOME R
E143 PRINT" Fi

244
Brag
147

fore

LB
v

POKES4E . 14
Fe=R TF=@
FEINT" OODOouey (. RUST BOME THE ThRkC®

8278 FRIKTTRECAY.™ B2~

130 [FOEHISTRENFRINT ERETHAT WAS A G000 RUN" HIt=08

L3
FRINT "M TEEST TIME w.HI® PRINT L) FETER WALES 1982TY

FRINT"MUSING YOUR SUPER JET.”

Z210 PRINTHHYOU MAY DeLY DROF OKE DOME AT A TIFE. " PRINT RSATCH OUT FOR THE TRN
{ i

EZ2D PRINT®IT SHOOTS TO0i"

23 PRINTY EElsUPE Al«[OUNE JuF«=F[RE®" POVESLE. 12

2R FOFF=QTOLT

B260 PRINTDS. TRBIAY, " °

fcontinued fram previous pagel 8280 FRINTTRECAD,* /*
£299 FORN=1TD100 FOKEYH. @7 POKEW, 16 CETRE " [FAl=""THEMMEXTH  KREXTA
3531 IFTF=1THEMIFPEES S TH )32 THEN | ODa2 B30 PRINTIN,
35 PeF=1 PEEM, 8 HT0RN 8400 PRINT"IENLOULD YOU LIKE TO FLAY™ FRINT" GOBMRBITEONE A"
=300 [FFs)THENS3D S40% PRINTNE @ AY /NI
=RIR [FF=3THENF =]  HsP 841D GETAE [FRE=""THENS4 10
=030 POREM. PR POKEH+38400-TE8, 12 PONEH-22-1,22 POREM-23-1.32 B4 IFAE="Y"ORAS~"F " THENIDDOA
FEL HeHEZIr D IFHG TG0 SOATRONF Gmal (=9 GOTOSRGT 430 LFRS="H"THEWFRINT" 0K BYE. BYE." 'END
03T [FHTEER=200THENFIn]T Lo, 3 GOTOZRST 8437 GOTOB410
T Pil=d Im) 8440 END
7 REN F FEM TRNEK
78 [FHBLBSTHENF »  FOKEM-Z2-], 32 FOM) POKEE4E. |2 PRINT " SOOCEOeCnQOuCORoeer . TRECTE) i " T« " "IEIEE ses -
W73 IFPEER(H+1 1 O22THEHEN0D 9218 TTeP-2E0Q: TD=INT{{P-PE6Q)/22) ' TR=TT-(TDN22)
=030 RETURN 9019 POKEVN. 15 POKESH, 128+ (4WTED
2000 CE=Tls FORF=]TOIZ FORM=1TOLS - FOREISETI, N HEATH:P 3020 [FTBCTATHENTP=TE+5K  THeTH=Sx
B3] PO:EG4E, 14 PRINT " DOSOOOOOOOOEEOIGRE” | TAECTZ) - * testIERRIGHHoe ~ S050 [FTESTATHENT BsTE=SK ( THaTH=2K
ER0T POREH-22. 32 4035 POKESH, R
S05 Fedd TFed 040 [FTRCATHEHTE=18
8218 FORN=]I0TOZ40 FOMESN. N FORY=IRTORSTEF =2 POREYH: ¥ ST IFTECIGTHENTE= PR INT " AOsemDoie OO aane” . TREC 171" e =
B0 HEXTY. N S0E0 IFTF=1THENF2LG
§A32 FRINT™T" POKEG4E.14 5073 IF TF=RANDRNDCL ). STHENSS1D
040 PRINT WELL [OME * 5050 RETURN
£0%0 PRINT*MMIN “.08;" SECOMDS® 9918 [FIF@THENTF=1 TSl 00+TE
Secd FORN=1TOL1Q 2913 FOKETH. 30 POKETH+22720. 14
8070 POKEWH, 12 FORT=1TOL30 MEAT 2P0 Th=Tn-22

¥R

37 GOTOME

18020 FORN=Z2ATOIZBITER-2
1208% POXEIEETS. N=116
18010 FORESH, K

18220 FORV=1TOI0 FOFEVH. Y NELT |

10000 HEXTH

1024 FRINT “TRIROOMMTO0 FAD!
PR FRINT "wEXaeBiOU OOT HITI™
1368 PRINT™ DOMDGMT [HE T .T1%

1020 POEEM. 0 POKESH.0

1258 PRINT HNoda  PRESS A KEY®

1838% POKELDE. @
10233 WRITLSE, 1 CETRY
10108 COTGEL41
WeDD FRINT"DA

WO FMREINT N [HPUTR
D0 [FRODORA 1 OTHEHZRER2
004S SKE=INTIRM/ 1D

INBED DOTO4S

IFTRCTTRITHENTF =8 ' POKETH+Z2, 32 ' REMPORETR-21 . 32 ' PONETH=-23, 32
SREQ POMETM+L4, 32 PONETH-42. 32 ' FOKETH=43. 32

A EONE Fun B
HDRID PRINT"WEE  WWRT SHILL LEVEL® FREINGTNK

0 T 100 EASY-HARD"

Psychic asteroids_

J P Riggs,
Gosport,
Hampshire.

495

WRITING GAMES on 2 home computer can
pose many problems, the main one being
where do I start? You can start designing
things like the layout of the screen, special
characters and sound effects. If the game is of
the type where you are plaving the computer
the program must contain the logic 1o handle
this. Once the program has been written you
will want to improve it by speeding it up and
having better presentation and 4 more exciting
game,

In this program the ship can be rotated and
the relevant positions must be calculared many
times a second to give the effect of the craft
spinming, therefore sine and cosine tables are
sct up before the games commences. Other
ways of speeding up are a program to remove
any routines which are wasting time, spaces
and superfluous text. Simplifving the
equations before the computer evaluates them
can save a great deal of 1ime.

If vou have moving graphics vou need them
o move smoothly across the screen without
disturbing [eatures such as the scores and
visual information. This can be achieved on
the BBC by setting up separate graphics and
text windows, using VDU24 for graphics
window and VIDU2E [or ext windows — see
page 386 of the manual,

To make the game more exciting, better
graphics and sounds can be developed. The
graphics are fairly easy to achieve using the
wide variety of commands such as Move,
Drraw and Plot available on the BBC. The
sounds are not so ecasy fo create because the

1ad YOUR COMPUTER, MARCH 1983

Envelope command takes time 1o master. The
sounds in this program were created using the
Envelope-defining program published in the
November 1982 issue of Your Computer.

The program is a space asteroids game with
a difference. Where normal asteroids just
amble across the screen these contain homing
devices and high explosives.” Just dodging

them is not enough: you have to blow them
out of the ether using quick reflexes and vour
laser cannon. Your craft can be moved
through 360 and propelled using the
thruster. :

The control keys are: FO left turn; F1 right
turn; F2 a quick 180° turn; F3, F4, F5
hyperspace; F6 thrust; F7 fire.

i\L-l
1 REM BY J.P.RIBGBS 1983

2 REH GOSPORT , HANTS

19 DNERROR RUM

26 MODET:PROCof f:oFX1&,0

30 DIANSI (99}, CO(9@) : FORAL=OTOIHOSTEFA:FRINTTARBIL1Z
IH{AX 4 =S INRAD (AYL) : DO (AY/4) =COSRAD (AX) : NEXTAX

49 SKEY19"DLDIHRUMIH"™

y 6F, GO0 NUS=" “+CHRI2Z4:+F 116,00
&0 PRINTCHRS1IZETAB (O, 0) ISTRINGS (40, "= =) 1 TAB{O, 1)~
ROIDS =" iTAB(O,2):STRINGS (40, “e"): sFX15,8
78 PRINT®"""Do you want background nolmes (Y/N}
B& OMERRDOR GOTOL&O
S
16
1o
129
b, 78,14,.7,0,06,0,-80, 80,80
130 ENVELOFES,1,1,2,0,0,123,1,-110,6,-1,-20,125,70
1,1,-1.-1,126,124
130 XEEL=RAND{70) s 4 STE=640:RTE=512s AS="W"; YOL=RTZ: X
150 SCORE=O:NOLEFT=X: JJ%=20: PROCastini t: s TVISS, 2
1460 HODEA:VDULT,0,1,8,0,0: PROCscore: PROCcal c: PROCs
17¢G VDUZ4, 00, Lo0, Lo6, LD, BFF , ko4 LBa, 103

17
0.1

%.c)lzIF RND{(Zi=1 GOTOZ206

RND(Zy=] GOTOZ21d
220
238
4@
et
260

oi1d
Z7e
280

@) MOD 3609 XI=(XXE+213) MOD 35@: X3={XXL+1435) MOD 360

IFAK=148 DR AX=Z4T% OR AX=Z44; IF RND{(Ji=1 MNIEF
IFAX=150 ORBE=]156 AMD FEMND(1) 0. 3% PROCH:stance

ENDFROC

e
3o IF STEZ1289 STA=S:RTXL=(1024=RTX} ELSE [F STX{@

50 PROCof4:1VDUZS, 224,24, 24, 60, 60, 126, 126,231, 231,23, 225,60, 69, 183, 145, 145, 153

ENVELOPEL, 1,19, 18, 1900, 206, 10, 200, 120, - 100, ~4, -1, 129, 127: #F%10,5
FORX=130TO128: SOUND1 , 1, X, 1: SOUND2, 1, (255X} , 1z NEXT: XsINKEY (20)

HIGHSCORE =556 HIGHECORERS=" 1. RIGGS" t A%=" * HE=SS0:HF=1.5

ENVELOPEL, &, =8, =3, 1 22,227, 245, 194, 123, =74, ~1, —&, 126, 1261 ENVELOPEZ, 12,2, 4,

1B0 REPEAT PROCcontrol:PROCasteroid:UNTIL MOLEFT<=0: FROCend: GOTO140
DEFFROCcontrol : REM Change 7234 TO 7215 AND DELETE BX=7237 and ORBX= for OS5

200 AL=TITH:EN=TIIV: IFAL=160 OR Bi=1&40: XXE=XXL+BeRND{2) : PROCdram: PROCtest (a¥, b
2190 AL=T723&4: IFAL=241 OR BE=241:1 XXU=XXX~B=RND (2} : PROCdraw: PROCtest (a¥,b%,c): IF
IFAX=242 ORBYE=242 XXU=XX¥+1B86:PROCHrav: PROCtest {a¥ b, c) s PROCasteroid

IFA%X=245 DRBX=245:FROCdistance: IF JJX>(25ec) PROCthrust (70) :PROCasteroid
IFA%=148 OR AY=243 DR A%=244 At="HYPERSPALCE":PROCdraw: PROCtest (a%,bX,.c)

DEFPROCcalc: XA%= (3404 (XXX 0) wABS (XXX~ (XYL 0) sABS (XXX} ) HOD 340:Xi=(XX%+18

299 IF RTLX945 RTU=3:STY={1280-5T¥%) ELSE IF RT¥<{& RTUL=940:STX=(12800-5TX):B0TO3

310 YU=S](XAX/4)eZB+RTL:YDE=S1( (XI)/4) #A2+RTL: YTH=BI{ (X2) /4) #42+RTXL
320 XE=CO{XXC/A)el@8+ 5T XIN=CO( (X3} 7/4) eaZ2+STH: XTA=CO( (X2} /4) »qT+5TE

« A2V B INT {({Z50-AXL) F 361" "jtS

s PEYCHIC ASTE

1ggg=GET: =FX1%7,3

tENVELDFES,1,12,1,3,1,2,12,~ 1
1Z=STH 1

tars (408) : FROCAr av

T=NOLEFT-1: VDU7: FROCscore
: IF JJE>APROCS i re: PROCaster

BTE=1275:1RTE= { 1824-RTX)

feantinued on page 129)




ORBITER

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

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

F:‘.JI.’_[’!HT.I!*:_';IHIL:TIh[.f—‘I't]{"..'-':F.rr‘ll;_].'r'-'d.r_’{_”T"l|"|{;r".|r'|n|_:j‘
creaturecrunchingghostchasingfastamazing
Muncher! Fast machine code, maze, race

and chase i__L“"I[".'

i &

ZX 81 Arcade Action List ZX — Spectrum Software

Soar through the stars in this exciting new
space ﬁr'llll} simulation. Tk ns new, advanced ver-
sion of Startrek uses the full colour and sound
facilities of the SIJ!H:E."UTT' microcomputer

ZX 81 Compiler =l £5.85 Orbiter ] £5.98
Muncher (ZX 81) [EP£4.95 Ground Attack [] £5.85
Asteroids ] £4.95 Starship Enterprise | £5:85
Invaders [] £3.95 Muncher @S ESES
A en dropaut ]£3.55 GENEROUS DEALER
S B DISCOUNTS AVAILABLE
Graphic Golf [ £3.85
Send to:

Super Wumpus [Hs £3:95
G S aat 4 £3 95 SILVERSOFT

i eck Sgke 20 Orange Street, London WC2
Please send me as indicated. | enclose a cheque/PO for£___

NAME. = _ ADDRESS e L

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



BUG-BYTE SOFTWARE, MORE THAN A GAMI

All about me was darkness. Tens of thousands The minds paused to take stock. They clustered
of screens stared blankly into space. Minds drifted  round the screens, their nimble fingers excitedly
aimlessly, dulled by lack of stimulation. The world ~ flicking the controls back and forth. At last they

was grey, drab, lacking . . . had found a challenge . . . action and adventure
Then suddenly it happened. First one, then with cunning tests of dexterity and reaction.

another, then tens, hundreds, thousands of tired Everywhere, conversation was of Asteroids,

screens felt a surge of power and flickered back Mazogs, Panic, Another Vic in the Wall.

into life. They were much as | had seen on my Unable to resist, | too had a closer look. There

own planet’s microcomputers — the ZX 81, before me was vivid colour, high resolution

ZX Spectrum, Vic 20, BBC Micro and ORIC-1. graphics. | could practically feel the spine-tingling



...IT'S A DOOR TO ANOTHER DIMENSION !

sound effects as whole battle fleets of Cosmiads
swarmed out of nowhere and attacked. | should
have known. As my fingers raced over the
controls, and | prepared to stand and fight with
only a single laser bolt for protection, | realised
| was trapped!

Too late now, | remembered this was no
ordinary software. I'd been warned, as | now
warn anyone buying from Laskys, W.H. Smith,
Currys Micro C, Spectrum and E:::rger

branches of Boots, and a nationwide network of
dealers stocking Bug-Byte. Because Bug-Byte is

- more than a game, it's a door to another

dimension. One that | had opened.

SOFTWAREG

100 The Albany, Old Hall Street, Liverpool L3 3AB

]|

Hil l
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The amazing HX-20.

How Epson beats
the competition.

The most complete portable computer available today.

The HX-20 is a portable computer with a full size typewriter
keyboard, LCD Virtual Screen, printer and microcassette facility
actudally built in. A computer with a rechargeable power source that's
large enough for writing programs and manipulating data virtually
anywhere, yet small enough te carry in a briefcase.

But don't lal the size focl you. The HX-20 is not a gimmicky toy or an excuse for a
calculater. s a precision machine using a full extended version of Microsoft BASIC
with 16k RAM. aptionclly expandable to 32k and 32k ROM axpandable (o 64k
BS-EQZC and Serial mfn:h:f:es The ASCI I:T!.;l'll.\-‘!l!ﬂl ki.‘.':rhl":-'::lll:i -::|r.l:‘1 {ive Pn}zm.”::'.n'l.u-b]n
kays brings ten separate program functions to your fingerlips
Power to your elbow,

The HX-20 rans on its own power supply for over 50 hours and can be easily
mecharged overnight, or whilsi in use, with the ability 1o relain its memory in RAM
aven whoen switched off

Keeping you in the picture.
'ﬁw LCD scroen is unique - showing sny 20 characters
by 4 linoes ol o ime — enabling you fo camry out word
arocesring or data entry as if you are using a lorge screen j— pr—

HX-20

PORTABLE COMPUTER

Print Out Built In.

The 24 column dot motrix impact microprinter mHL-:'!. 42 LPM in @ crisp, precise
5 x 7T matdx for pn"ir ol b copios. Every time, And you can choose from o wide
range of peripherals from bar code readers to acoustic couplers for total capability.
Epson. Reliability through Research.

You'll find our name on a highly suceessiul range of I:.'U]"l])...‘i." printers. So you
can bo assured of the same quality and reliability throegh an extensive research
programme prior to the louneh of o any I—-F et ,.jr.}-'lu.-:1

Write or call us for hurther details and the nome of your local stockist (becouse
SO EITIE :t\-.'JL:-,' 13 |:.11_=:.1|r\-'.:|1i}.

Just tcke a glonce at the competiten and you'll soon realise that the HX-20 15
!J'l!_'l moRt ].":-f?rT-\.:I‘rl:l‘ compuler ava |i|:E1|n '..':u:ir:l',‘
Epson (UK) Limited

Freepost, Wembley, Middlesex HAS GBR
Froefone: 2730. Telex: BH14169

Extraordinary product.
Exceptional gquality.
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349
3156
R
ITe
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A
419
420
450
40
459
4560
AT
480
459
S
Sl
52e
530
549
550
Sé9
MLI%D 5=
379
580
579

{continued from page 124}

CX¥=CO((X1) /4)®1 1+8TH: CYR=51 ¢ {X1) /4=l 1+RTE: ENDPROC

DEFPROCAraw: IF RND(3)=1 AND A%< > "HYPERSPACE" FPROCasteroid

HOVE XD Y2 PLOT?, XI1%, YOX: PLOTT , CXX, CYX: PLOTT , XTK, YTL: PLOTT, XO0%K, Y&

IF As="HYPERSPACE" RTE=RND (950} :STA=RND(1280) : XXX=sRND (260

AS="y " PROCcal c: MOVEXDY, YL DRAWX [ X, YOL: DRAKWCX Y, CYE: DRAWXTE, YTE: DRAWKDX, ¥z

ENDFROC

DEFFROCthrust (BOX) : SOUND®, =15, 190, B:RTU=RTE+SI (XXK/ 4 #BOE: STE=GTE+CD (X XES 4
PROCdr awz ENDFROC
DEFPROCFire: SOUNDL . 1,1, 1@ VDUS
FYZaYE+SI (XL 45 #1I%: FRE=00 (XX%/4) aJI%+XO%
FORMN=OTOL : GCOLO, 1 : MOVEXOYR, Y DRAWF XX, FYE: PLOTO, 0, 16: FRINTCHR$225
GCOL®, @: MOVEXDY, Y DRAWF XX, FYX: FLOT®, 9, 16: FRINTCHR$22S5
MNEXT:VDUS : PROCo# # : BCOL®, 12 IF SOR(FXE-a¥) 2+ (FY¥-bX) “2){25sc PROCastdest
ENDFROC
DEFPROCasteroid: IF RND(3)=1 PROCdif+f
IF ggg=8% AND RND(3}=1 SOUNDRND(3),3,RND(255),2
PROCteont2: alsa+k T rbinbi+JTEscocaMF i MF =1 /HMF: MOVE (aX-19%c) , (bX=1@#c)
DRAW {aXZ+20ec]) , (bi-S%c): DRAW {aX+258c) , (hL+25ec ) : DRAW{aX+Sec) | (b +30ec )
DRAM (aX=1@8c) , (bX=108c) 1 PROCtest (a¥,b¥%,c)
IFak>128® OR bX>1024 OR a¥<@ OR b¥<{@¢ PROCtest2:PROCastinit
ENDFROC
DEFFROCstars {(NO}
FORX=9TO MO:JEL=RND{1Z89) : KX=RND({19Z4) : MOVEJL, KX: PLOTAT, J¥, KL NEXT : ENDFROC
DEFPROCscore: PFROCof f : IFSCORE >HS HSsSCORE

IF NOLEFT<® ENDFROC

FRINTCHRE®39; " SCORE=";i;SCORE; ™ HIGH SCORE="iHSiTAB(ZS5, 1) i STRINGS (NOLEFT,
ENDFRDC

DEFPROCdestroy:VDUL?, €, 0,0,0, 0: NOLEF T=NOLEFT- 1 : PROCscore: 8FX 15,8

SOUND®, —153,5, 50: FORSYE=1TOG: FORXPRE=1TOZ29 STEFZ: D=INKEY (2): VDUZI§ 13, XPRX, &j

IR :NEXT:: FORXFRE=ZO TOOSTEF-Z:D=INKEY (2) s VDUIZ3; 13, XFRE, @ 0§95 s NEXT, : A= "HYFERSF
ACE" 1 PROCAr aw: SOUNDS, =15, &, 121 Ad=" " VDU1TF, &, 1,0,d, 8 ENDFROC

[ ele] DEFFROCend: SOUNDZ, &, 6,0

(S L] VDUS: HOVEISZ, S25: PRINT"G A M E O E R™:VDUA:zsFYX1%, 0

520 QO=INKEY {1900} : #FX15, @

LHT0 VDUZ2, 7:PRINT" """ "Your score is "j5SCORE:" points™""

foE L] PRINT"High score is "jHIGHSCORE: " points by"iCHR&129:HIGHSCORERS " *

A58 IF SCORE *MHIBHSCDRE HIGHBCORE=SCORE: FRINT"Yours is the highest score”":IN
FUT"Please enter initials *,HIGHSCORERS""®

s HIGHSCORERS$=LEF T# (HIGHSGCORERS , 4] : INFUT"PRESS RETURN"#A:HE=HIGHSCORE : ENDFR
oc

&Te DEFFROCastini t: RANDDM=RND{-TIHME)

PR EL] cm (RNDIIO) +10) 8 (IE-2)

& REFEAT: Fosi=RND{4) : a=RND{I1ZB@) = {-]) » (Pos¥=2 OR Fosi=4)-12080« (Fos¥=3)

Toa bi=RND (F4d)® (=1} & (Fosi=1 DR Fosi=3)-950& (Posi=2) :UNTILABS (STEL=-aX) >4&

1@ FROCd A § f 1 ENDFROC

72e DEFFROCA1 ff:DIFFx = (ST =a¥%) : DIFFy = (RTE=bX) : IFDIFFy¥E=0 OR DIFFx¥Y=9& ENDPR
oC

739 DY=DIFF=x X/ ABS (DIFF«X) : DY=DIFFyX/ABS (DIFF i)

Taa IF ABS(DIFF=X) >2¢ KTi=(RND(S)+B)esDX: JTE=DIFFyX/DIFFxXakTL: ENDPROC

758 IF ABS(DIFFyX) >26 JTL=(RND(5)+8)#DY: KTE=DIFFx%/DIFFy%eJTiL: ENDFROC

TR KTE=18#DX:JTE=10sDY: ENDFROC

7Ta DEFFROCastdest : PROCtest2: SC=INT{ (SCORE+ 150~ INT(SO=c )} /10l =1d

7BG PROCextra: SCORE=SC: PROCscore: PROCexplosion{a¥, b¥, 65, 2. 2) :PROCastini t:PRO
Casteroid: ENDPROC

i) DEFFROCtestZ:MOVE (aX—-10#c) , (bE-10#c) : PLOTT, (a%+20%c) , (bX-5*c) : PLOTY, (ak+
258c) , (bL+286e)

Bo9 PLOT?, {aX+5ec) , (bi+Joec) :PLOTT, {a¥—10=c) , (bi—10%c) : ENDPROC

Bla DEFPROCdistance: [F RND{3)=1 FF=2 ELSE FF=1

BZa JPE=8S0R{ {a¥—-XOL) 2+ (bE~YE) "2} IF JPE{S0& THEN JJE=JFPE/FF ELSE JJ¥E=JFP%/2

B3a ENDFROC -

B4 DEFFROCexplosion (XXX, YYY , IZZ, WWW) : IF c<@.7 VDUL1S, 1,15, 0.8, 6,19,0,11,0,6,
@1 JEK=4T ELBE JEK=&%F

BIe FORD=-ZZ TO @:IF D>-44 FFL=D0/3 ELSE FPFYX=-15

B SOUND®, PR, 6, 131 T=0150+D) #WWW: FLOTIEE  RND( T} =T/ 2+ XXX RNDI{TI =T/ 2+YYYINEX
T:vVDULIF,9,1,0,0,0,179,1,7,0,0,0: ENDPFROC

B7a DEFPROCex tra: BP={(5C DIV S506d)«5000: [F SCORE >=0F ENDFROC ELSE NOLEFT=NDLE
FT+1:VDU7: ENDFROC

BES DEFPROCtest (G, W,E)

2] FROCdi stance: IF JPL<48 PROCdestroy: PROCtest2:PROCastini t:PROCasteroid

gLt ENDPROC

F18 DEFPROCoFf:VDUZ23, 17005 0; 01 : ENDFROC: REM Change to VDUZI, BZ02;010310: for
8gs 9.1

This program is specifically for the BBC model B bur could be squeezed into a model A with a few
changes: in line 160 change Moded to Mode5; in line 170 change the VOU24 1o accommodate the
new Mode; in line 560 the printing will have ro be changed to make it neat; as there are four
colours in Mode5 rather than two in Moded vou can be more adventurous with the colours.

RE FILE .

Interrupt-intercept

Siman Liston,

Walthamstow, :f'ﬁ jg:-ﬁa?wj

London.

THE ZX SPECTRUM produces an interrupt
every 0.02 seconds. The Spectrum ROM uses
this interrupt to increment the Frames system
variable and also to see if any keys are being
pressed. This short machine-code program
causes the micro to Call address 63479 on each
of these interrupts. I have written a real-time
clock to illustrate one possible use of this
facility.

First, reserve some memory; type Clear
63400. Next, Poke the 23 bhytes of the
interrupt-intercept into locations 65040-65062.
Now, Poke the machine code for the real-time
clock into locations 63479-63665. Check what
you have Poked with the listing, then Save the
code you have entered. Next, Enter Rand
USR 65040,

You should now have a random time dis-
played in the top right-hand corner of the
screen. Hours, minutes and seconds are stored
in packed-bed formar. Their respective
addresses are: 63667, 63668 and 63669,

Setting the time, for example, 11:44:13 is
done as follows:

POKE 63667, 1*16+ 1
POKE 63668, 4*16 + 4
POKE 63669, 1"16+3

Note that vou must have a self-contained
machine-code program at locations
63479-64760, that is, unless you know exactly
what you are doing, you should Save all the
registers and do not alter any system variables.

It is a good idea to end your routine not with
ei; ret but with JP 564, this causes control to
be passed to the usual interrupt routine.

The clock program given will keep good
time so long as Load, Save, Beep, Copy or the
printer are not used. Some other ideas: on
every interrupt, Print the value of the system
variable PPC to show you the line number
being interpreted. This provides a simple trace
mechanism. Or set SCR CT 1o 255 on every
interrrupt, this will stop the Scroll? function
being erased. Why not have a delay loop on
every interrupt? This will slow down program
execution — if it is not slow enough already.

b IMTERRUFT INTERCEPT

32312 ;E %é ;g ;C gi %g Eé g% Simon Liglon 3,183

ggggg Fb EC <47 ED S5E FP Ct Ou Set Interrupl HMode 2 and
25479 E;} i ; e U Egiléakizva Intercruptl Uector
8547 o ES K5 CE DS ES OA BE :

£3487 FO 3D 32 B2 FQ Ce 48 F& i

53¢98 OF 32 32 BS F8 SR BE Fa  SZCtO P3 L s =
S3893 57 CE @1 27 22 BS Fa FE 4 g FC Lechit 54764
& 3mey Eg C2 48 & AF 3§ BS FS 25844 @21 10 21 la bC 273
53215 30 B2 F® A7 CE 81 £- a5 TS = s
¥a: BiLDpR st gRabre st  S8af 33 25y e
(= 5 = A ? CE i
53843 @1 27 32 B2 FA FE 13 Cg eseso 8B v dic =

= aSesi Ta [ 3k
£3551 46 F5 3E aé a2 B3 F& DD EEQEs &° Ld a3
- 12 49 37 B3 Fa CD 78 SeE= E :
B haRobnas
Eggﬂg FR& an BE Fg CE 7o FER 21 ﬁ?ﬁ'ﬁ:’ a9 FB 3t I:..'..:_L..q.t.
EARG1 18 S8 E? 28 3& C7 gg %g €§§§§ gg fg Ld ?;fﬁs
Ei: E el =2 B E =

ES; MM spmameE s

=36 1m - o

pe ' Bc F& C9 DD EE 28 s5a6a cC9 et
G5BT SeiRE 2l AR 8L 10 S8 . meai Tia¥ oisck
E38% 28 D = o -
235 = mE DD 77
ffggz o1 o2 88 7E G5 F5 BB E1  org Sa9es_(6347%)
33883 oo 23 c8 1F 8@ 18 38 80 53479 OO ES pUsh ix
23871 o0 0P o0 22 20 20 20 @ S3i83 £= PUSh be
ore SQQRD (SS040) 53453 DS push d@

53484 ES o PUskh hL
£348% 37 B2 FA Ld &, tReal)
s34B8 3D dec &
53489 32 B2 F8 Ld (Reall .a
63492 C2 46 Fa JP PRI PLime
B3495 JE 52 La a,%0
53497 32 B2 F& Ld iReali.a
E3500 3A BS FB8 Ld 3, {8acs}
B35A3 A7 and a
3388e 57 O st
E3SAT7 A AS FA Ld (Sacs) .a
53819 FE 89 cp =8
EImIR CB 46 F3 Jp nz.Flimg
53518 RAF G- A |
535318 32 BS Fa Ld (Secs) .23 |
52819 3A B4 FB Ld &, {MifRg}
22822 AT and 3
53585 CE 21 adé a,1 |
63525 27 dak
53526 32 84 FS8 td iHingd
23529 FE 09 cp S8
53531 C2 46 & Jp DI Fiime
EA=34 AF waf
53535 38 B4 F8 Ld iMins) &
£3Z38. 38 83 F58 Ld A, ingul >y |
S3S4 L AT ana a |
53542 CE ol S A
33544 7T dak
£38456 32 B3 F38 g’ (HoufFr=) ;A
53548 FE 13 cP 19
5EIESE0 CR 46 FB jip Az, Plime
38553 O @1 id a5
23585 az B3 F3 td lHowi 3! .4

3 el

feontinued on page 131)
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SPECTRUM 48K : ZX81 16K |

SIX PART ADVENTURE

&

i
o

'BLACK CRYSTAL

THE QUEST IS ABOUT TO BEGIN

Tha ultmate role-playing adventure for the EP‘ECT-FI.UM.'ZHE'I-.

You can become & warnor, of! or swerard on a guest 1o hind and use
the rings of creation: to destroy the Black Crystal and defeat the
Lewcis of Chaos. Held within dix programs bes o land of fabulous
troddurds and mythical monsters. Jourmey thiough tha land of
Boroth, axplore the caste of shadows, descond wg tho
Shaggoths lalc; search for diamonda in the sea of sand but beware
of sand sharks! Confront the fire demon = b lemple, battle

againgt the Losds of Chaos and win your way to the Black Crystal
By splitting Black Crystad info s programs we can provide more
varety and detail than any other adventure for the Sinclair
COMmpUlETs
Real tme monster batties. Superb graphics. Save game foature
All i parts ate Suppled galhgd i cassetia, boxed wath
ASIFUCHon Dokt

SPECTRUM 4BK: 180K OF PROGRAM
IN SIX PARTS — ONLY £7.50
Z2X81 16K: OVER 100K OF PROGRAM
IN SEVEN PARTS — ONLY E£7.50
WHY PAY MORE FOR LESS OF AN

ADVENTURE

To: CARNELL SOFTWARE, DEPT 2 4 STAUNTON RD, SLOUGH. SL2 1NT.
Please sand me; Black Crystal for my,

Spectrum 48K : " £7.50
IXB 16K e e E7.50
| encloss & chague ' postal order (payvabis 1o Camell Safrwane) for £

NAME

ADDRESS

S, |
ZUCKMAN | FROGGER

ZX81 (16K) ZX81 (16K)
*ALL MACHINE CODE *MOVING CARS,
(10K) LOGS, TURTLES
*FOUR INDEPENDENT | *ALLIGATORS,
GHOSTS DIVING TURTLES
*HIGH-SCORE "HALL *FOUR 'SCREENS’ OF
OF FAME' ACTION
*AUTHENTIC ARCADE | *ALL ARCADE
ACTION FEATURES
*TITLE/DISPLAY *ENTIRELY MACHINE
MODE CODE
ONLY £5.95 INC. P&P | ONLY £5.95 INC. P&P

new

> DRAGON 32 SOFTWARE - &

MISSILECOMMAND...................... ONLY £5.95
FULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND

GRAPHICS DEMONSTRATOR ... ONLY £5.95
LEARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING

DJL SOFTWARE

DEPT YC, 9 TWEED CLOSE, SWINDON,
WILTS SN2 3PU

TRADE ENQUIRIES WELCOME
- —

SOUND with SINCLAIR

- [ MAKE AMAZING SOUND EFFECTS
WITHYOUR ZX 81, o o
TIMEX Sinclair 1000 NGRS

or SPECTRUM :

THE ZON X

incl p&p & VAT

% The ZON X SOUND UNIT is ¢ mphetely soft-contained and espacially
designed for use with the ZX 61, TIMEX Sinclssr 1000 and Spectium
Computers. it just plugs in = no dismatiing or soldering

Mo power picks, Bafleres, lesdE of other axirad.”

Manual Violume Controd on panel ample vohame from buil-an oud
spaaker

Standard Sinclair — 16K Aampack or printar can ba plugged into Z0N
X Sound Uns withgul attecting nonmal Comute opsdalon

Hugn range of possible souwnds for Games, Muse, Heltopters, Sei-Fi,
Space bnvaders, Explogions, Gun-shots, Drems, Planes, Lasers,
Organs, Bells, Tunes, Chords, etc., of whateved you devise!

B full octaves, Usos 3-Chonnel sound chip ghang programime control
of piich, volume of tones and nolses, all with smvelops control

Easfy adided 1o existing games of progiammed useng & few semphs
“BASIC” lres or machine code

Mo memory addredses used 1.0. mapped

FULL immtructspns with many sxamples of how to obitsin effect and the
programmies, supplisd, fully gusraniesd. Britmh Made

*Excepr with Specirum, you need the Spectrum Extenson Sperd Onoer
No. SET — Price £6.80 incl. VAT

Payment may be made by Cheque, P.O
Gao No. 388 7006, Powal Order or Credit
Card

Export ordérs Bank Chagus
Iirermationa] Money Order, US, 3 of £
Sraing

TRADE ENQUIRIES WELCOME

| Dept 2P0 Box 6. oA Access & VISA pooaphed
[ ] B34, High Streel. " @ Ring 0920 3182 for
Ware, - immadiate despatch

YOUR COMPUTER, MARCH 1983



______ SOFTWARE FILE

fcontinued from page 129) Pdec 23645 11 8@ 01 Ld de, 256
2309 FS PUsh afF B3G648 OB OB Ld b,8
53558 DD 21 18 4@ Lld ix,15400 3610 CB aF ifL a Jr
35682 JA B3 Ld &, (HOWC& ) 53513 CB ar ariL a
S3IE8% CD 79 rFa8 call Pdec 53614 CB AF ErL a
&35E8 3E @A ld a,1@ 53516 CB aF £rl &
43578 CD 8C F8 cCALL Pch 3618 CD BC F& call Pch
E3573 3A Bda FB Ld &, {Hins) 53650 7E td a,thi)
B35786 CD 79 F8 cali Pdaec S36881 EE F'_: nor _E
33821 o6 8¢ td. 232 83852 £ oF ang 1S et BT e
Eigﬁi EE gg :g fgtnl. -{-i-'c".s! sssgg I::E ac F8 call Pch 332%3 EE I}E =j:zia;|ﬂ
(= | 536 et
83587 cC 79 F3 call & c ggggé EE 5% E:E 2.‘
=
Ld hi, 2a=52 Bch 53688 CO ret
Egggg gé ég £ td b,5 s3e2a po E£S PUsSh i
a5sas 38 C7 Ld thi) ,199 53833 11 36 83 te SPTEY S el
53597 23 inc hi 63636 14 add hi,.de Real
23ee0 £1 Bop hL 23835 &rF | Tl it RoULS o
33883 8 238 85 sigseggoe iR, Ses’ o
S3564 bb €1 bop_ix 33243 23 329 Dipl gatse =
S36@ad POP _1X = WLkl
Eaau c3 38 ad Jp 586 23644 19 Gdd hil.de 53669 0@ nop
Chords one chord lasts the length of the bar, youenter | four time. In the example the chords are
it twice. In other words, one chord entry | written out exactly as you would enter them
Suasr BaeRons #3 | cq:?:i':lt;?tht [Sl:n ram. First enter a variable et
Feltham, 4]431 : i Prog ' 1 | Michael, row the boat ashore
T; this is the length of each mote in | 1597

Middlesex.

THREE TYPES of chord are described by this
program: major, minor and seventh. Each
chord consists of eight notes played in rapid
succession, similar to the banjo ¢ross-picking
style. A bar — four beats — requires 16 notes.
Within the confines of this Forth program, if

milliseconds. This governs the tempo of your
tune. Next, define the word Chord, then
define the chords you need for your tune. The
Jupiter Ace's memory is not sufficient to store
all the chords shown, so just define the chords
you need. Unfortunately, this method is not
suitable for waltzes, that is, anything in three-

DDDDGGDDFEmF#mEmMEMDATIDD

House of the Rising Sun
20T
DmFGBbDmF A7 A7 Dm F
G Bb Dm A7DmF Dm F G
Bb Dm F A7 A7 Dm F G Bb
Dm A7 Dm Dm

100 NARIABLE T
« CHORD 8 0 D0 T @ BEEP LOOP 5

( HRJOR )

( HINOR )

+ C 319 379 239 319 379 239 319 379 CHORD
+ F 173 308 234 179 358 284 179 358 CHORD 3
+ 6 319 426 233 349 426 253 319 426 CHORD ;
+ B 338 426 284 338 426 284 338 426 CHORD ;
+ R 284 379 451 284 379 451 284 379 CHORD ;

« E 301 373 253 301 379 233 304 373 CHORD ;
+ 3u 308 426 268 338 426 268 358 426 CHORD 5
+ Eu 319 402 268 319 402 268 319 402 CHORD 3

v Re 301 402 478 304 402 478 301 402 CRORD 5

: Db 304 358 454 301 358 451 304 358 CHORD 5

: Go(FH) 268 338 451 268 338 451 268 338 CHORD )
: J 253 338 402 253 338 402 253 338 CHORD 3

+ CN 402 319 239 402 319 239 402 319 CHORD ;
: FN 338 304 239 358 304 239 358 304 CHORD ;
: GN 426 319 268 426 319 268 426 319 CHORD ;

SEVENTH )

L

B B EE BN B B B e B W

BN 426 338 284 426 358 284 426 3583 CHORD
: RN 379 284 239 379 284 239 379 284 CHORD
+ EN 373 319 253 379 349 253 379 319 CHORD
+ BoN 333 451 268 358 451 268 358 451 CHORD ;
: EoN 338 268 402 338 268 402 338 268 CHORD §
. ReM 402 304 233 402 301 253 402 301 CHORD §

IeH 379 304 451 379 301 454 379 304 CHORD §
GoM(FXN) 338 284 451 338 284 451 338 284 CHORD )
BY 426 338 233 426 338 253 426 338 CHORD j

C7 379 319 268 379 349 268 379 319 CHORD
F7 402 358 239 402 338 233 402 358 CHORD
67 426 338 233 426 358 233 426 358 CHORD
17 426 338 239 426 338 239 426 333 CHORD
A7 379 319 451 379 319 451 379 319 CHORD
E? 426 379 253 426 373 253 426 373 CHORD
Bo7 358 301 426 358 301 426 338 361 CHORD ;
Ev7 402 319 451 402 319 451 402 319 CHORD §
Ro? 402 338 239 402 338 239 402 338 CHORD j
Ds7 358 301 253 358 304 253 358 301 CHORD i
Go7(F=7) 338 379 454 338 379 451 338 379 CHORD ;
37 338 284 402 338 284 402 338 284 CHORD j

e

LT

i bl wEE i Wl s

Stuntman

C Szponjnarowicz,
Hounslow,
Middlesex.

ATOM

STUNTMAN uses high-resolution graphics, and
creates realistic motor bike sound effects. The
program fits into 2.5K but high-resolution is
also needed.

The basic idea is that the motorcyclist has to
jump as many buses possible. To acquire the
correct speed, press Control to accelerate,
Shift to decelerate, and Repeat to jump. The
correct speed is equal to the number of buses
multiplied by 10,

The exact speed would be too difficult to
get, so at the start of the progam the skill level
is asked for. Now the speed to successfully
jump all the buses is greater than the number
of buses, but less than the number of buses

combined with the current skill level.

There are two starting roads before the final
road, where the correct speed has to be
attained. If you travel too fast, the bike crashes
into the ramps. If you travel oo slowly, the
bike will not generate enough speed and will
fall killing your man. If you attempt to jump

| before the third road, the bike crashes, losing

one of your three lives.
When the roads have been drawn, and the
feontinued on page 133}
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s{1|1‘ 3l con CiL software for the

- ZX Spectrum VI”C 20 & now also Dragon 32

The Quest Orb

{ABK Spectrum; Dragon 32)

(One of the most excaiting adwenture
games  currently available). Fight your
way into the depthes of the complex in Encounter  many
vour Quest for the Holy Grail. Discover Treasure  and  Iry
Gold and Precious stones, buy weapons
el Maqic wares from -a trader Bartle

with one of the many, Monsters. Up to Only £5.00

NEW! 3-D Maze

1500 locatuions may bhe searched n the
course of a game, Full sound effects and
savie game [acility Only £5.00

Sevunch bor (b 20

(16K  Specirum; 8K — VIC 20; Dragon 3: Mk oy way Lock

Sawe thie Galaxy Irom the Khingans using

Full sound elfects and 10 levels ¢

ALL ORDERS DESPATCHED BY RETURN w.

Plaaas Supoly
The Questicsoo) [J

lenciose a Cheogue/PO. for T

MName ____

Address _ _ =
— Post Code

- — O e s 00) O
All prices include PAP and VAT

IMPACT SOF TWARE
TOL Rexiorg Raninisg
EDINBURGH EHI3 DEW
TEL O3 =441=4257

Star Trek(g5000 O

Fease State macheng typd

(48K — Spectrum; 16K — VIC 20; Dragon 32)
« Make your way throwgh
yrownd labarynth an your search for the
dreaded Orb, which you must desiroy.
Monsters, discover
1o remember  Your

roule 50 that you can gel oul abl=aary, Full

sountd elfects and save e

(ABK — Spectrum: Dragon 32)
Exi (ELLALY] I Dhevisnveuimn;

3D maze (£5000 O
Startighter les00) [

Games Pack(f 5001 [

Star fighter

(16K — Spectrum]
All action, full-colour, graphic machine

-
the  under

code, space-battle wath  devastating
explosions. On screen scorning and high
score kept. The longer you survive the 8
Only £5.00 g
facility: Games Pack (Unexpanded VIC 20) \
Alien * Road Race *
‘s l..l|' |'.|.|r|i| - 1:|-GIFI’|!":"II -

f::lnh,- % 00

more difficult it becomes

MG AT __

.QQ‘
O <L

& Ui:tagﬁaph

v

L

<

HIO whib

Hl‘—tr—l
I,

4
||..|II”

)
>

Al

o,,’:;z
[l

LT T o1

||||I!|i||||||ll||\H\PHHHH!HHHHHHHmh..”mHIIIIIII

An essential aid to all computer owners with Plot, Draw
or similar, to an absolute and/or offset co-ordinate.

Now Compatable with

ZX Spectrum

Are you finding ZX Spectrums Plot, Draw difficult and
slow to work out? . . . Yes .. .

Then you need Victagraph Plot Window,

Place your drawing etc. in the Victagraph and you are
ready to plot all the points, using the movable window
mask, offset screen and easy to read scale. Victagraph will
also help with circle, and parts of circle with the ZX
Spectrum. All this without graphpaper.

Total price £7.50 — Cheques/P.0. — payable to Victa
Ceramics. UK only.

VICTA CERAMICS
6A BOW STREET, RUGELEY
STAFFS. WS15 2BT.
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AN EXCITING NEW GAME
FOR THE ZX81 (16K)

ALL THE ACTION OF REAL FOOTBALL
ﬁg PASS — SHOOT — DRIBBLE — TACKLE
CORNERS — FREE KICKS — THROW-INS

igk ¥YOU PLAN THE MOVES — SEE THE PLAY
IN HIGH SPEED GRAPHICS

MATCHES BETWEEN 12 TOP CLUB SIDES
AND 12 *STAR*®* WORLD CUP SQUADS

MORE THAN AN ARCADE GAME
MORE THAN A SIMULATION

‘A truly original and absorbing game’
ONLY £5.95

Please make cheques and postal orders payable to:

Services lid

Watson &oftware
1, Ivy Cottages, Long Road West, Dedham, Essex CO7 6EL
Allow 14 days for delivery



RE FILE i

{continued from page 131] value to 0 when the program is first loaded. number to 9000, 9200 and 9300 and changing

bike appears at the top of the screen, press any In some places — for example, 8000-8300 | the Plot 13 to Plot 15.

key to start. This happens each time the bikeis | and 9000-9300 the Plot statement has been Line 8100 does not have 1o be edited

positioned at the top left-hand corner of the | used instead of Move and Draw. This is for | because it is used to delete remnants of the

SCreen. ease in typing. For example once lines | bike before the ramp. This editing can also be
The first line, retains the high score — value | 8000-8300 have been typed, it is a simple | used for lines 270 converted to 307 —

of H — even if Break has been hit, but set the | matter of editing these lines, changing the line | remembering to delete the Goto variable i.

*La 0456 . e
1IFH<0 H=0;RKEH STUNT HAN 3090G.300
EE,. 812" STUNT MAN"-" BY C.SZPOJNAROMICZ 1/1/83"7* S000ePLOTIS U, IjU=U+23I=I+1
&P, "THE OBJECT OF THE GAME 135 70 *‘“JUMF A5 HAMY BUSES AS" 00SFLOT13,U,I
7P." POSSIELE."'*"THE COMTROLS ARE"*" CTRL=-ACCELERATE™® SO0AWATT IWALT
BF." SHIFT-DECELERATE"*" REPT-JUMP"™* Se07TEEQDZS=5; TLR00TwY
10P: " ""SKILL LEVEL"” SO0BIFUZ(X+1FI+(K/Z) G.T
11IN."1 INPOSSIEBLE TO 1000 EASY"'J 5010C.e
13L=0;:5=10;A=150 ;1 X=50;Y=30;U=2;I=151};Z=1}Vsl]10}WN=30 6000TPLOTLIS, U, TiusUu+2;I=I-1jPLOTLI,U,I
14G=-1 jK=V-X-40; T=50 jN=50; H=30 ;F=uJ A0027£B002=5:2FE003=4
1S0CLEARA EO00IHAIT I HALT jHATT
200aF.0=0T02%54 S.2;PLOT13,0,(A-1)}H.0 A0DAIFI>31 CG.T
Z10F.G=1TOZ57 S.2;FLOT13,0,(A-2);iN.0 &100T=31
220F.0=0TO25& S.2)FLOTLI3,0,(A-3);N.0 4105PLOT1S.U, TjUsU+13FLOT13,U,1
Z30A=A-403IF AXLD G.ajA=30 G1107£B002=5; 2EED03=4  HALT jHALT
2S0REH DRAM RKaMP S120IFU<SV+Z0G. 56100
ZFOLPLOTIS WV HIFLOTT , CV=19) ( (H+L0) SFLOTF , (V=190 MiFLOTT , W, H &122F=F-(F/3)
27IV=Y+10 &£123T=5032s1
300REM BIKE &1Z7PLOT1S, U, I5G.4
BDLsPLOTIZ, X, Y IPLOTS, (X190 (Y #0100 PLOTS, (X+19) ;Y PLOTS, X, ¥ &130iGC.270
302IF T<>100 G.x F00DuIFK=20 K=0
303pS=10x7;U=2;1=151;Z=]; X=50;Y=30 FO0SD=(KA10)
A0APLOT13, X, YiPLOTS, CX+19) (Y +10) ;FLOTS, (X+19) ,Y5PLOTS, X, ¥ 7010 P.%12"YOU HAVE KILLED 3 HEN "'"YOU JUWFED"
A07PLOT13, V, Wi PLOTS, (W=1%) , (He103 JFLOTS,, (V-1 ,WiFLOT 5,V H 7050FP.D" BUSES" "
308PLOTi3,U,T 71060F."YOUR SCORE HAS"HK
309LI.EFFEA F1A0IFK>H H=K
F10bPLOTIS. .U, T e+ 2 LOTL3,U,I 7140P. “"AT SKILL LEVEL"J
J1ZIFI=31 AND U>{(X+20) G.d F150FP . "THE MIGH SCORE IS"H
213TFI=31 PLOTLS, (X=3), (Y+1) JPLOT7, (X=1).0Y¥+1) 7250TN. ““HOULD YOU LIKE ANOTHER CO *sT.
3157EBE002=5; PEBDO3I=S 7300 IF?T.=CH"N" E.
A30IFU>=256 I=I1-60 F73S0IN."HOULD YOU LIKE INSTRUCTIONS “$T.
AFSTIFUS=254 Uwi 7AA0TIF?T =CH"N"G. 10
340IFZI<1 I=1 7370G.5
AS0TIF?EBO01RE90=0 Z=T+] FADDE.
360IF?EBOOZ<128 ZT=Z-1 BO004FLOTAS, (U+2) , (I+2) jFLOTS, (U=2),(1-2)
A70IF7EEOOZREAD=0 G.c BLOOPLOTIS, tU-2),T5PLOT 7,(U+2),T
400 G.b BZOOPLOTI3,tU-2) ,{T+2) ;PLOTS, {U+2) ,{I-2)
2000eIF I<»31 G.d 2300PLOTIZ, U, {I+2YPLOTS, U, {1-2)
20105=10%xZ ;K=V=X~-40 BIS0F . G=0 1040V} TEBDOZ=U N W3 Z=1 3 PLUTIS U, IjLelrl
2030IFU<({X=1) G.b BS40IF L=3 G.u
ZOA0DIF7EEBO0ZELS0=0 AND U>(X-10) U=X SOOOGFLOTLS, (U+2) , (T+2) JPLOTZ, (U-2) ,{TI-2)
ZOSOIFUS(X+1) G.d QFOOPLOTIS, (U-2) , (T+2) ;PLOTZ , (U+Z) ,(I=2)
JOOOREH JUHF 9I00FLOTIS, U, CT+2) IPLOTT , U, (X=2) |
B020IFS<K G.t PIASAT=100 |
A0ZSIFS>(K+J) G.d 94000.5
327G OS00zPLOTIZ (N+212 ,MIFPLOTS, , (H+ZZ) , M
A030IFS<K C.t PEL0PLOTL13, (H+27 ), PPLOTS, (M4 78) ,MiH=H+1;IF M<32 G.x
A031IFS>(K+J? G.d PESZ0WPLOTII, (N+21) ,MIFLOTS , (N+Z8) , Mik=M+L1;IF H<A0 Guw
30324PLOTIS,U,IjU=U+25I=I+1jFLOT13,U,1 9525H=2310
A033PER002=5; PEBO0I=4 PEZTHOVE (CH+Z2) , (H+10) jORAHCN+Z7) s (H+10)
BOIAMAIT SHAITJHALT JHATIT; IFU<A4+(H/2) G.t PSINPLOTIS, (H+23) ,(H+B) JPLOTZ, (N+24) , (HvB)
F03SrFLOTIS U, I;I=I-1 UsU+2}?fB002=5; PEEDOD3=4PLOT13,U,I SEIZPLOTIS, (H+23) . (H+7 ) JPLOTT , (H+Z4) , (H+7)
F0ISHALIT JHALITIHALT iHALT;IFI>41 Gar PEIIN=H+10
3037G.d PEIECaC+ 1 IF GO(MA10) C.2
A040TIF S>(K+JY G.d PEANG . p
Hi_res mover machine-code subroutine that could do a | demonstrate its good and bad features.

similar job. I hope that it will be useful for the Se¢ what happens when you change the
readers who want to write their own programs | mode — 0 to 3. The subroutine writes or

Jan Erik Lundberg, : : ; e )
&t g ?"P?Ff?'m' using moving graphics. erases the user-defined graphic in high-res —
A =5 1o A1 | & : 5
R ke A Overcomplicated Basic programs would be | 172x256. You can expand them from 21 to
too slow but perhaps a compiled version | 32. It is position-independent coded, PIC, and
IMPRESSED BY THE SMOOTH action of the hi- | would be better. you should start to load it 600 bytes lower than
res graphics in Psion's Planetoids for the The demonstration driver program is only | the UDG pointer. Perhaps it is easier to load it
Spectrum I just had to have a go at writing a | intended 10 show how to use the routine and | directly from the memory dump.
1 REM HiFL3 Hove AT INK 2: 8 21,9,17,139 , 255,221,288
= falale] T HEXT 1 @ 'REF sefs attrpointer sccord
5 Ehﬁgnzgéa; an G3 FOR i=1 TO 2X: PRINT AT RAHD ?ﬂ? 1pE? USEhs 1Fﬁn LIBRCEL AND
1h HESTORE 200D FE20+. 3 , RND DB+ .8~ Pty MEXT A leaves wit l:; Bod 192
1% Fon a=aPbBB TO 3I232K 98 POKE msobs,2: REH "Eal" mode D60 A 33,224 90,314,208 88 177
3@ READ n: POKE &,n OB POKE cha,.2: REN write red # LR, B4, AP, 48,2, 190, 192,95 02,8
2B MNEAT a 100 POKE wa .49 tie% . 2af 88146 40, 251,100, 4 205
i RESTORE 82 1@1 POKE xa . x 123
4E FOR a=32Eda1 TO 2A24da ie® LET i(=URR 32000 REHN #riile 5100 REM sets picpointer ML acto
=@ RERD n: POXE a.,n Higﬂ IE:ESI Tﬂgg PRINT AT 2,29, rle#f:ﬂ ¥ and lEavt?hblhssh tin
55 DATA 60,128,128, 128,124, 8¢ iy -1 = g3 Le in row, #i if rows
56 MEXT 2 : 189 IF L= THEN PRINT AT 2.28; g {;-Ba$ﬁng !g; hggxggi;i!a‘ an
=2 - 3 ES
;E tE¥ $:.x§3§“ 111 IF INKEYS="5" THEN LET xr=- ,39,145,45,aﬁ1,1§ﬁ bx,ia 42, 50,5
82 LET Chas2dd77 Tl (29.337,66,146,48, 550,134, 9,184,
B3 LET modmcha+1 112 IF INKEYs= 8- THEM LET x/ =1 de %, 231,37 81,382,853
78 REM @cyclis2 Qi {RRE 113 IF INKEYs="7" T M LET yr =1 :15& REM ad juvat pointers for x
71 REM chesink+Ba (code-15a8) 114 IF INKEYS="8" THEW LET wr=- and push ittrgoiniqr on stack
1dscs=code{=slfd Covid b 1 cerest in X. =3 lines 1o sSCcan
expanded to max 24 by 115 LET xXmx#xr 3169 DATA SB,176,.97,104,40,12,15
LoOMEring lud?l 22 bytcs) 117 LET T-Hszf 3,35 5.214;5.48.#56,19#;#.13 il
72 REM mo=l colour chahde dis- 119 LET L=Li AZP04: REH Eraze 167,%8.6.8
sable. BO=E DO FreEstoring 120 GO TO 180 33 REHM main Line Scan loop
B0 LET x=108 1999 gTﬂP writesa Or €rasgs the dots ,S€1S
8BS LET umig 2900 REM finds moverpointer IX UP the flag register for LELEF
B8 BORDER B: IHK 1:- PRAPER & write grase flag fin &f "} CLlEGFS Use in colour pPart
B89 LET xXr=l: LET yr =i 25678 for Later vse as hit and 33905 REH adJjusis all date for re
S0 FRINT AT 8.8, INA 1. " s— AU ANy et at in x
3818 DATA 175,58 24,1,178,71,8,2 331@ DATA 197,213,289 ,121,221,70
™ — 3,126,92,126,230.7,116,48.126 42 1@4,14,0,88 48,04 021,102,130, 1
i @ 218 29,126,230 7 a8, 143 a7 {08 .
oz FOR i=1 TO Z0. FRINT AT i.@ L5930, 048,178,119, 221,42 ,123,48 2 {continued on page 135)
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i;troduci;'l

an SPE
= cinclall o™
Enr o P
e

T\ ' Guaranteed able to beat Sargon Ii
and all other Spectrum chess programs !!!

: Six levels of play

Plays a variety of openings e.g. French Defense, Sicilian Defense,
Ruy Lopez, Queen’s Gambit etc. ¥ Self play mode ¥ Analyse mode

¥ Enhanced end-game play ¥ Recommended move option
Available only from the address below - dealer enquiries welcome

ee ORIGINAL SUPERCHESSee The Cheapest

10 levels of play : recommended move option : substantial ‘'opening book’ e.g. French
Defense, Queen’s Gambit, Ruy Lopez etc : self play feature 48k Spectrum - £4.95
: analyse mode. 16k ZX81 - £4.95

ee ZX DRAUGHTS o@

Did you know that a computer draughts program has beaten the world draughts
champion?

Draughts is an ideal game to apply tree searching techniques to. Our program analyses
each position in depth making it a formidable opponent. Choice of colour. 10 levels of
play, at level 5 (response time - 20 seconds) it beats

its own programmer! 48k Spectrum - £6.95

@ BACKGAMMON ee

Play this fascinating game of skill and chance.

High resolution colour display with dice roll. Can be used
by expert players and also has documentation to enable
beginners to learn the game. 48k Spectrum - £5.95

ee SPECTRUM SPEECH ee

Yes it's possible! Software driven speech from the Spectrum. Simple to use in your own
programs. Each cassette comes with user documentation and demonstration program. No
extra hardware is required. Uses Spectrum speaker and top 32k Ram.

SOFTALK I: ‘Multiwords' 70+ words, numbers zero to million, plus, go, limit, right,

great etc. .. 48k Spectrum - £6.95
SOFTALK II: ‘Spacegames’ 80+ words, numbers, red alert, torpedoes, phasors,
bearing south etc. .. 48K Spectrum - £6.95

®® SPECTRUM ASSEMBLERee

An essential aid for m/c programmers. User documentation supplied with
each cassette. 16k and-48k Spectrum - £4.95

UK Prices include post & packing. Despatch within 48 hours of receipt of order.
(For orders outside UK add 80p for postage)
Send cheque or postal order to:

CP SOFTWARE, Dept.YC, 17 Orchard Lane, Prestwood, Bucks. HP16 ONN

PROGRAMMERS - TOP RATES PAID FOR HIGH QUALITY SPECTRUM
STRATEGY GAMES AND SPECTRUM FORTH.

SEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY.
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32168 230 185 40 14
{continued from page 133} . 14 L ] ﬂi;ﬁ 283 138 & i
acsa5° ='§5§’§§a§§g’fgaﬂsﬁ 245 320@d 178 71 & 3 32188 246 165 40 =

AZm l!térl' ¥rite or Erpsie Bnd Set Jae88 136 o 126 =30 331684 203 asa B 4
= a@0i1n 7 119 4= 136 azisa 28 & 221 1z
28e’ bE SR ST 32816 230 248 FH 126 32192 124 1ez 4@
3330 DATA RRES.33 180 B F02 Pl 32050 30 27 a8 123 35196 @3 214 223 7O
R Bl S0 b o0 Bin azped 87 ige 239 =48 30000 49 2 23
203,200.24,10,154,48,2,203 248, 1 Jzo=e 178 119 21 4% 520094 =231 2114 133 22T
B5a0 T4200678 404401304857 78 40 33032 125 93 2@1 9 325es 235 136 3176 119
£ : (AP RAE SO, 7O S 32036 17 139 255 o1 35312 55 ize 177 @4
O A Wit - 5 3e2a2 32 &° 3 g5
2204337425 0% 0ua Tsa 118 56 004" 32044 14 3 56 177 3g236 120 47 70 180
a7 78,181 174,118, 3 509,354 Ly 814 182 45 32324.178 11s 38 1
3480 AEH eénd OF BAIn SCcANDing Lo SS8EE 52 i= its % 32228 47 - 181 £28
QP . H?gu;:!-‘g?{?;:f.‘p for next AoaED BB é‘ﬁ‘ 16 EE1 SSES8 S=1 et 21 o
2118 CATA 221 43.21,408,8,37,168,1 QENss v 228 133 e = 37 & 134
34, 04,38,5,40,25,4,229,33, 158,82 Jagsa 23 &#as By E8 32344 24 a8 ik
2H0, hae, Bh%, 197 1,204 . 5,28, 40 4 S2072 14 &4 237 B2 48 25 4 @9 33
B O4S B4i D0b, 8, ARE D, DA, 04, oh 32876 145 48 251 1D2o P @3 32323
53&%_3&.1 writes the appropriste R S éa 3%;: 28 3ease 228 ;g? 3= azi
atiributes and returns with b=l Acess 146 an oEn FEr anza“q. s toa -+ gsg
re18"BaTh’ e s age9z B 184 4@ 5 S526a & 68 =@
SHLD DHTA A 161,98 B 102 00, 32096 =1 37 B1 iz 38572 =4 224 39 141
0474575425471 455, 455, 400 108 i3 221@0 =251 =8 i7e %2 3276 s= B an 2
©3,%8,32,28,3, {258,203, 100 48 352104 184 40 ig 199 22280 48 143 B 126
P T T et ed Pyl £ bt e © 321@8 35 3 21« 8 2284 46 126 =209 203
0% b5 Gt o B 18T e B S 34 82119 48 2E0 108 8 Da=en o a0 a 303
T AT L ey B e & 137 i 35832 22 3. 38 lee
gégg fpg:ﬁ;af“ﬂ'“..T‘:‘EgF‘f.’,ﬂ’fz" 33124 229 121 221 7o azaee i@ 1 i 15
PEER fasl) ; TAB 185 PEEK (a+&) ; TRD ize iaa i4 a - 32304 283 116 40 1
- B+ . g agiaa 35 -1 281 183 A2 a Do 1 ans
24, PEER_ (33 33138 132 18z 185 40 3 gﬁ 2%s Iin .1s 3
8220 NEXT & 30148 1 283 58 sa3 i is -t 136
sase srap 35144 223 B 283 32330 40 i 16 i
2832 kSR 3U538a0 To a2aas 32148 283 35 203 38384 @ & & se
aof Lo B Lo R B BEiss 1 81 Az Zal hAplps 2 2es isa 203
ZENT LR LA UREEUR SN 32188 223 33 i3s B2 az33p e 200 iz 2ol
S48 LPRINT "Chechsum =";sS8um 32164 184 40 3 F Chachaum =347ES
LiSt remedy many List statements, which is time- | black square then appears in the bottom left of
consuming and leads to mistakes; the end of a | the screen indicating that the program is
very long line cannot be listed; after a Newline | waiting for a key to be pressed, either Break to

Robert Pearlman, character in a line, which is common in | abort the listing, or any other key to continue.
: : YD machine-code programs, the rest of the line The machine-code routine occupies 160

fnchmare ’

London. L and the rest of the program are sometimes not | bytes and may be located anywhere in RAM

THE LIST routine provided by Sinclair in the
ZX-81 ROM is inadequate for the serious
programmer for several reasons: a long
program must be listed in small sections using

listed. Finally, after a Chr$ 126, a common
character in machine-code programs, the next
five bytes are not listed.

These faults are remedied by my List
routine. When executed, a screenful of text is
scrolled up the screen and displayed. A small

because it uses no absolute addressing, a good
place being in RAMrop or in a Rem statement.
It can be entered using any of the hexadecimal
loaders that have been in previous issues of
Your Compurer. It is executed by Rand Usr
followed by the start address.

IXE] machinge Code list Ooda DS RIS PUBH DE
start odh CS PUSH BC
add. = b T Cumaarti OOAr BN PUSH ML
0000 141S LD b, 21 ooal 20ME ol NI, KROPAUSE
0oz DS FUSH DE CCAF JROCAD LD ML, (1&6394)
Q00T 010014 LD §C, 5120 C0ST 1iFDO2 LD DE, 7&0
OO0e CDFZOE CalL 3%z Iprint at b,c (20,00 G35 19 ADD HL,DE faddrese for 23,0
Obog 217040 LD HL, 14509 ibeginning of progran 034 ET FLIGH ML
GOl 46 MLILD B, (HL) O0a3T TaB0 LD (ML}, 128 Iprint an inverse space
oD 23 ENC QOSY 2ATDA0 FAUSEILD ML, (16421) 1last key
O0GE AE LD C. (ML) OOSC L1TFFD LD DE, a48%3 jcode for "break”
O00OF COeios CaLL 2712 Iprint line no. OOBF AT anND &
o012 o1 rOP OE OO0 EDEZ SBC HL,DE
oo13 1ELG LD E,.22 Coa 19 ADD ML, DE 1ep hl,de
o0s 03 PUSH CE 00T CCOBCD CaLL I,B tif break presssd then
o01h I3 ING WL O0&s DC DEFR 12 Ioutput error code D
o017 Ak . R ] Q06T T4 INC M
GOl 0% DEC B I in length of line =1 O0eR IBEF JR I, PRUSE thalt progras unti] ey presdaed
o019 23 INC ML Dosa El FOP WL
QGla 2% IHNC HL 00&R JH00 LD (HL), G
QULE AF 10" A ooad ZAOCE0 MOPAUSE LD ML, (16398
COIC 20EE MEMLINERJR NI, ML o070 ES FUSH HL
OOIE TE STARTILD A, (HL) COT1 112100 LD DE, 33
o01F FETE CF 128 oOTE 19 ADD =L, DE
o021 2009 JA NI, NOT.124 COTE D1 FOP DE
o237 LD A, OOTE OLIESG3 LD BC, 493
OOZ4 O10B00 LD BC.3 0079 EDBO LDIR iscrell & Line
SO2T O ADD WL, B Ijusg over = bytes o data DOTH AF XOR A
o8 91 e A,C QOTC Oul0 LD B,32
COZT 47 LD BN GOTE 13 LOOM INC OE
CO26 1808 J B1P DOFF 12 LD (DE).A
O02C CUr7 HOT. 126 BT b, iame iFf chrédal 1d printable GOG0 1OFC DJiNI LDDF
OO2E % PFLUSH aF ipreserve carry flag OOED SATRAG LD Ay t1ad81)
Q02F C3 PUSH BC GOES 4F LD T,/
0030 CAsB0Y CALL NI, Z37F imxpands chriia) oO@se JETI LD A, 33
03T C1 POR BC ohas 1 SUB &, C
o034 Fi POF AF OLET 4F LD C.A
G038 CC1000 CALL 7, 1& fprints chrédal 084 Osid LD B, 20
o038 23 SKIPs INC HL QUEC COFS0B CaLL 2293 iprint at 20,c
SOTT FATAAD LD A, (164420 ochar Ej FOF HL
SO3IC FEOS cr 3 *0F0 Cl FOF BC
oOZE 20%1 JR MI, NOSCROLL o0F1 1088 NOSCROLL: DJINI START
040 01 FOP G 09: JETA LD A.1lD
oo4i 13 DEC D oS DT BET 14
o042 1D DEC E Go%h 23 THC HL
o0RT AF QR & 09T TE LD i, (HL)
CO4d BA CP D isee if & pause is nesded e0%B FETS cF 1la
OO 2003 JR MI, HISS QoA 2080 JR NI, NEWLINE [i4 end of progras then return ta DASIC
o477 53 Lh 0, E oco%C D1 FOF OE
o04E 1E22 LD E, 24 ooRD CY RET
Ll
Sprlte 18e BEM PLAYER/CHARICTER DESIGN UTILITY T10MST*
118 REM cc) Kesth Berry 1982 178 Z=PEEX(LKP)IIF Z=Brn THEN 170
f%g oin ﬁ;uﬁ::ﬁta;?;ﬁsa RETURN * 182 POKE LKP,.BM:IF Z=35 THEN 60TO GR
L 138 NARSE T=4B8: CHST =7 1 B: BRI=850: GR=370i [ 99 BREFHICS Z0iFO0KE CR1L.CZIPOEE CRZ.HHI
Keith Berry, L3=0401 Li=gz i1 =12:BLUS1 121 Clei 1ComotCa  iPOKE CURLCT
PR =31 LE=6iC16=16: 20=0 208 7 17 "Pilavers for PLAVER-NISSILE GRA
g 2 138 LEP=Tg4: CUR=TS2: CRO=795: CR1=799: (2= PHICS orCharaciers in a redefined Charsc
718:CR4=712: GRAPHICS :P-ELE CR2,BLUz POK LEr Sl Are CONSLIUCLEd in rows o
]Esa :-*TEWE M;{:I;l i LFHE;CE i 218 7 "BYTES each 8 bits wmide, Eﬂ?ﬁ:lt
i 1h 1eni C5=125:BM=255: 7 “BIMARY REPRESENTATI 1% wWrned on or ol according o n,
THIS PROGRAM is a utility for rezdt:s:gnmg ON_OF DECIMAL NOS. 17 ,»"(C) K. Derey 193 ot s LT v
characters or players — sprites — without the e IO BT I7E 7
g7 - 5
need for graph paper. POS SL117 DO YOU HANT INSTRUC feontinued an next page)
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SOFTWARE FILE

feontinued from previous page)l

280 T ‘[wsi9ns Can be Planned on oragh p
!Piﬂ‘l*,iddlﬂq €ach bt LO ObLAIN LhE o im
al™

4 “NUaber for eath byte, but Mode 2

cn; & this Prooras Saves Qou Thas Lrousie
3 T Nocge | allows you Lo enter Jdeciad
}_ h dilh and see the FreLtulting CharscLa

18 7 "In 1he case Of A Player, You can

1-?2' Lhie €TTECLE OF iNCreasing (LS widlh
|3"i
328 7 "0 dolble or quadruple siTe as al

lowedby Flawer<Missile Graphacs,”
338
348 7 .Ri:
350 ZSPFEEKLLKPIZIF 2¢
363 POKE LLF’pBi*

1t POKE wn ,_,*-‘,?“,an';“f A R

3@ 7 "UES NG PLAYERS CHARMC
T "IH EIH‘IFW DIE]T;.H- AL
358 DESIBH F

1% T:

HHL THEM 356

o B e e el e |

R mm"" Hiy '[2] OATR FRON DESIGN®
:g ZEPEEKCLKP M IF 24330 AND 2< 31 THEM
418 FUKE LEF.B0IF 2=38 THEN GOTO GR3I
42'6 T CHRECCS Y "HOH MANY LIMES 3z INPUT L
430 Y UHRE(CS )

aa_ig ! “"ENTER ";iL:" HUMBERS (@ TO 295)":7
a%s DI ML)

488 FOR Rm.l TO L:T As™: *;:IMPUT BEXCA)

=BIMEXT
LY B

HEUTH & 1.2 o™ 43";i [NPUT R:IF

R{C1 OR R>2 MDD R<>4 THEN 478
4829 POXE LN.1S5-R2C3

4% Wlt‘?-;ﬁ'ME CRL,.C2:POKE CR2.HHI

:ﬂ:w FUR A=C1 QL

518 N=XCRISMT=XCA)

528 2=123:C=20

339 C=C+C1:[F C=9 THEM GOTD S&@
S&REH 'I'HE T IH THE HEXT LIME IS AN INU

5489 IF I"I)lr.. THEN FOR P=C1 TO R:7 "f";:
wT Pif=h-Z:2=Z-C2160TO S3u
S50 FOR P=CL 1O RIT." “2iMEXT P:Z=2-2:8

OTO 538
568 7 Y "N
578 HEXT A7

;ﬁ; "CHANGE HIDTH (1,2 or &)
<PEEKCLKP 32 IF 2¢5 z
399 ZsPEEKCLKP)IIF 2324 AND 24538 AND 2
600 POKE LKP,BN:IF Z=31 THEN R=Cl
E18 IF Z=39 THEN R=C2
620 IF 2=2% THEN R=(3
630 IF Z=24 THEN R=4
E48 GOTO MARSET

GRAPHICS C3:POKE CRO,22: .
: LHE.BI..U POKE R 2h0. TOKE CRLHHI

cEE OR CL:PLOT 15,Z0:0RAHTO 24.20:
HTD 24: 17:DRAHTO 15,17:0RAMTD 15,20 i

6/ COLOR C2:F 1

RHTO 23, R NENT | T CL 10 18:PLOT 16.A1OR

699 POKE LMN,C1:7 “DRAM YOUR DESISN IN TH

E SPRCE, USING ARROMS, SFRCE » DELETE
% RETURM, »

630 POKE CUR.C1:7? “(HO Shifts needed), H

HEN YoUR IGN 1S COMPLETE, FPRESS Siak

700 X=16iYy=C1

718 IF PEEK(S3I279»=CE THEN SOTOD CLS
720 ZeFEERCLKP ): IF Z<OCE AMD Z<>7 AMD 2

3
14 AND Z<31S RHD Z<>HHI AND Z<3 3
<352 THEN GOTO CHST Sl R

30 POKE 53279.28

r;-u‘?_%i Z=HHI THEM X=1GiY=¥+1:1F Y316 THE
E?E IF Z=ub |HEN %=¥-CliIF ®<ClE THEM X=
B8 IF J=7 |HEN S=¥+CL1:IF %323 THEN %=23
.1’?(1 IF Z=14 THEH ¥=¥=-Cl:IF ¥<{C1 THEN ¥=C
E‘du IF Z=15 IHEM ¥=Y+Cl:[F Y318 THEN ¥=1
o IF Z=33 THEM COLOR C3iPLOT X.¥

BB IF Z=S52 THEW COLOR C2:PLOT X.¥

18 FOR W=Cl TQ 20:MEXT H

828 IF PEEK(I3279)=€ THEN GOTO CLS

538 POKE LKP,BR:GOTO CHST

§48 T CHRECLCS )

BS8 DIN X 18D

g5 J=128:K=C16

878 FOR A=C1 TO 16:X(A=Z8:J=128

£88 FOR K=C1E TO 23 :
-2 LUCHTE KsA.P:IF P=C3 THEN XOA=XE(A M+
N

0 IF PeL2 THEH Je )02

918 HEXT &

S92 MEXT W

B30 Y “THE DATA FOF THIS DESIGM: *

40 JFOR R=C1 TO 1657 MCAX","GiHEXT A7

958 T RF;
I E'PEEH{LKF‘J-[F ZLOHHL THEM 958

978 POKE LKP.BM:R=C1:L=1C:GROPH H 1]
KE CR1.C2IPOKE I:R....mliseum ﬂm&% ool

Auto-list

S M Russell, '
o | a2
London.

IT 1S SOMETIMES useful to list part of a
program automatically under the control of
that program. For example, a program could
give the option of changing the contents of its
Data statements, and then list the relevant
lines for alteration. Unfortunately, BBC Basic |
does not allow the use of the List command

within a program. These subroutines over-
come the problem.

ProcList scans the program in memory and,
when it finds the required lines, sends each
line number, its position in memory, and the
line length to ProcDecode, ProcDecode first
prints the line number, and then sends each
byte of the line to a resident routine — located
at &B53A — to be translated into a keyword if
a token, or into ASCII if not. The result is
then printed.

There is one limitation that ProcDecode
does not translate the line numbers associated

with Goto and Gosub correctly, because these
use a special code.

When calling ProcList, the two parameters
in brackets after the procedure name specify
the first and last lines to be listed. If only one
line is required, then set both parameters to
that value. Line 10020 gives a demonstration.

These procedures may also be used in error-
trapping routines, to display the offending line
awomatically; for example:

10 ON ERROR GOTO 10035
10035 MODE 7:REPORT:PRINT:PROCIist
(ERL,ERL):END '

10000
10010
10020
10030
10040
10050
100&0
10070
10080
10090
}

10100
10110
10120
10130
10140
10150
101860
10170
10180
10130

REM DEMO

END
DEF PROClist (nl,n2)

start%=PAGE:@%=5
REPEAT

ENDFROC
LOCAL A%, I%Z

DECODE=%B53A: I17/=4
PRINTline_noils

ENDPROC

PROClist (10040, 10120)

REM SUBROUTINE TO LIST FROM WITHIN A PROGRAM (C)

LOCAL lengthi’Z,line_no%,start
line_noY=starti?1#256+start’?2: lengthi=starti?3
IF line_no%>=nl AND line_no%Z<=n2 THEN PROCdecode(line_no%Z,start’%,length’

startil=startiZ+lengthZ
UNTIL start#Z?1=4FF:@%=%A0A

DEF PROCdecode(line_no%,starti%, lengthi)

REPEAT: A¥=starti?1%:CALL DECODE
I7%=I%+1:UNTIL I%=lengthiXZ:PRINT

S.M.Russell 1983

Status

Colin Carruthers, s ST A
Goaflint BRECTEUM
THIS PROGRAM was written on a 16K machine
and will run in either 16K or 48K. It is a shont
three-line program which I called Status.
When exectued it returns a number of useful
pieces of information about the general status
of the machine — program size, variable space
and free space. I use it while developing other
programs.
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1 DEF FN pin) =PEEK n+2563PEEK

(n+1)
998 CLS ;| DRAW ZEE.@: DRAU @
=: DRAL —-258.9: I'}Fl‘l'-‘ll-l o] 175 é‘ Maching Staius..
TetRhacRing Salti i AT 4rat T i O 1 P
; L] L - s
'E.i ﬁﬂﬂ ] P [23?\32" :—ﬂ.ﬂ" Totai RAM 48 W
a3l .-'J.ﬂ ;" KT, RAT B,2;, "MiCrodrive Microdrive Maps:8 buytes
ﬂlpl ?N B IE:E.’.‘HI.J -Eﬂ?ﬂi, T bagle e 377 bytes
LiTheRTiSel e BRALIIO], | SRUI L
esh @& ariables ar s
5{535‘_1}‘ .#N Pl'-?-':!‘ﬂi"?-‘—if b"‘l‘.i‘l Free 3S3gace 2024 byLEE
; "Free ApbcwE ;PN
pizs:ﬂ:‘.nf PN pI2a64l); "~ bButes™:AT up Tise : 180 seconds
iﬂ &; TUDGE; ﬂﬂGEEWHI\.’KLHNWW‘-&"TU
ﬂﬂﬂﬂ PRINT AT 14, LI
v INT (iFM p ﬁﬂaﬁ?ﬂf- 165536-“‘-’\&' UDG : AL EF ¥ IR LHNOP ORI
ggggsﬁ?n s8S@),; " seconds”: GO T




The wall

Robert O'Donnell,

Stockport, i
Cheshire. TR
THE OBJECT of the game, which takes under
16K of RAM, is to catch 10 of the apples that
are being thrown over the orchard wall. You
steer the basker at the bottom of the screen
using keys 5 and 8.

20 16 graphics shift A

80 16 inverse L

80 inverse L; graphics shift 8; two inverse

spaces; graphics shift 5; inverse L

90 inverse L; four graphics shift 6; inverse L
3000 imverse L
3020 inverse star
9610 as line 9600 but inverse.

From the screen

Nigel Beasley, :
Exeter,
Devon.

THIS PROGRAM is an assembly language
program for a Model B BBC Micro with a
printer interface and Epson MX-80 F/T 3
printer or similar. The final'routine occupies
about 250 bytes and is located at 10000 in the
memory. Alterations may have to be made for
other printers. This program takes about two
minutes to print the entire screen, much faster
than any Basic program.

ﬂﬂzﬂ maomno
gﬁﬁg’ﬁ%”
Mo

M

GarrrrreTzZeNzZen
™
-
Dlmtlhb

00
e
(o=

PHIHT HT 20 ,BAT.AS: AT 21.BR
LET BRAT=BAT+ (INKEY§="3") =(I

MHEEY$="5"1

1?29 LET BAT=BAT - (BATa27) + (BAT=a=
1832 RETURM

LET APPLEY sAPPLEY +1

IF APPLEY «EQ@ THEM RETLRM

IF APPLEX=BAT+2 OR APPLEX=R
AT +2 THEHM LET SCORE=SCORE+1

LET APPLEX=INT (RND&25+2]
LET RAPPLEY =85

PRINT AT =2B=2,8; 3CORE

IF SCORE=190 THEN GOTO S508

00 e 0 0 0 0 =) P O ) s L s
L e T T T T T

B @

2048 LET APPLES=APPLES+1
ggl-gslPFrINT AT 22,18 "NUHBER: "R

RETURN

3@8@ PRINT RT RPPLEY.RPPLEX; "B~
GoSus sSaoa

PEIN'I' AT RAPPLEY ,APPLEX; "B”

2032 RETURM

GEHUH iaaa

GosuB EGHH

P|!V28 ﬂﬂTﬂ Ll

FI,- "UELL DONE, YOU HAVE
EHUEHT TEMN
FOR I=1 TO 32

528 FOR J=@& TO

8538 PRINT AT J, I 1;ARII)
548 HEXT J

9558 NEXT I

8568 LET A%=" HGUEUEﬁ YGU UﬂﬁTED
= l-,'.iTH!H (ARPLES-18) LES

ES?E D BRILEN ﬂsl
258 XulE-LEN A
ﬁg?s PRIN‘T AT 11.,X; 'l-.-FIT 13 . %, BS

HT‘ﬂ'l' 22,a;"

4 'PRESS NEULIN
EFEIH' RNmHEH I“IE e

?ESB CLS
SE4LD RUM

can be reproduced at the same time.

To use the program, type it in exactly as
shown, leaving out any comments, if you
wish. Comments follow an oblique sign. Run
the program. If you are sure that no errors
have occurred then type:

*SAVE"DUMP” 2710 2803 (Return)
This saves the area of memory where the
program occurs, Also save the assembly
language program as usual:
SAVEASSEMBL" (Return)

To use the routine in your programs simply

use the Basic command:
CALL 10000
10000 is the memory location where the

must be ensured that you do not overwrite it
with a Basic program: Top must be below
10000. To reload the routine into memory
having saved it under a particular filename use
the command
*LOAD"DUMP* 2710

When reloading the program it will not
disrupt any program already in memory, so it
can be loaded into memory from a Basic
program, using the aforementioned command.

To use with another printer: it must be a
dot-matrix printer with bit image printing
capabilities. The areas where specific
commands for the Epson are shown and the
commands for your printer can be inserted

In this way, graphics and text | routine starts. When using the program it | here.
10 REM Assesbly language program to dump screen onto printer 490 LDA L0 % Initialises memory loacation to receive "bit isage”
20 REM For EPSOM MX=-80 F/T I 500 STA 79
30 REH (c) MN.Deamley 23/71/8% 510 .¥COORD % Btart of asarch
40 CLE 520 OLC
50 DSWORD=LFFF 1 530 LDA K75 \ Adda 2 ta Y search valus
&0 OSHRCH=LFFEE S40 ADC £4
70 PL=10000: REM Sets program counter #sD0 NOT CHAMBE '''es 530 S5TA &7S
80 C S40 LDA 77 % Put actual Ycood valus into position resdy for call
90 LDA L2:J8R OSWRCH \ Turns on printer 370 SBC LTS
100 LDA £11J5R OSWRCH % Sets the line spacing to 1/32 inch SBO 8TA L72
110 LDA £273JBR OSWRCH \ on an Epson 590 LDA &78
120 LDA £1:JSR OSHRCH mm £0
130 LDA £S1:JBR DEWRCH 410 BTA LTI
140 LDA £1:J5R OSWRCH 420 LDAEY? \ Sets A= for OEWORD call
150 LDa £24:J5R DSWRCH 430 LDX £%70 \ Points to locaton of mesory where coords are held
160 LDA E&IF A\ Initialises ¥ value &40 LDY £0
170 6TA W77 450 JER OSWORD
180 LDA £4 &&0 CLC
190 STA W78 &7T0 LDA &79 %\ Takes present "Bit isage’

CLC \ Gtart of main loop

LDA 77 % Bubtracts 32 froa Y value
8BC £31

STA 77

LDa w78

SBC E£O

w7e

LDA £1:J5R OSWRCH

LDA £761J5R DSWRCH

LDA £1:J5R OSWRCH

LDA C1281J5R OSWRCH

LDA C1:1J8R OSWRCH

LDA £2:J8R OSWRCH

LDA £4FF \ Initialees X value
STA k70

LDA CLFF

5TA &71

«X0DOD \ Start of Xcood loop
oc

410 LDA &T0 % Addes 2 to X valus
420 ADC L2

430 STA L7TO

440 LDA LTI

450 ADC Lo

4460 STA LTI

470 LDA £232 A\ Initiases ¥ sovement value
ABD BTA TS

GELELELE

3838454y

LDv £1:J5R OSWRCH \ Puts the Epson printer into
LDA £27:J8R OSWRCH \ "Bit image printing” sode

LT3
YCOODRD

LT0
xcoop
£4

£71
ACOOD

LIB00
£31
77
L2800

USHWRCH

§383RA2BR2 324 UNI23R
“3iBRIEAEEEATERIBEEEYESEE

HHPE
ui E
L

A \ Rotates it left

L74 % Adds result of DSWORD call
&79 % Btores result

£27 \ Branches back if not finished

£11J5R DSWRCH \ Sends result to printer
L7791 J5R OSWRCH
ELFF \ Branches back to increass X valus i¥ not 1279

£1:JER OBWRCH % Sends linefeed to printer
C10: JER OSWRCH
&78 % Branches back to decrease Y value if not ©

£3 %\ Turns off printer

Decimal liner

K W Half, == TER

Catterick Garrison, Vic=20}

North Yorkshire.

THiIS USEFUL subroutine was written for the
Vic-20 but can easily be modified for other

micros. Anyone who writes programs and
requires their outputs listed in columns will
know that Basic does not line up decimal
points. The following subroutine does just
that. The subroutine expects the variables to
be processed in X: the output is in X§.

8000 A% =RIGHTH" * + STREINTXN, 4)

8030 B$=LEFTS(MIDSISTRS(INTI(X-INT(X))
*100 + . 005)) + “00",2).2)

8040 Cs=".":X$=A5+C5+B5:RETURN

X string can now be Printed in a normal For

loop Print routine. The spaces in line 8000

can be increased to adjust the position of the

output on the screen. ||
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OPERATING AND CONTROL SYSTEMS FOR
DISCERNING SPECTRUM AND ZX81 USERS

All Amsoft products are designed to help users to get the most out of their machines. No additional hardware is
needed to run them, but they can be used to support other devices if needed.

Am-ZX FILE is a system which allows you to use large cassette data files in BASIC programs. There is no limit to
how much data you can store or retrieve. Gives tape facilities like a large machine. ZX81 version £4.00, Spectrum

version £5.00.

AM-ZXMON is the ultimate operating system. With it you can create, edit, run and checkpoint machine code
programs, and can save, load and merge portions of programs to or from tape. You can build and use your own
subroutine libraries. ZX81 version £6.00, Spectrum version £7.00.

Under the control of AM-ZXMON you can run, AM-ZXEDIT, the text editar which allows you to produce source
tape files for input to the AMAZON assembler. An easy-to-use product with exceptional facilities including tape
merging and renumbering, are ZXB1 and Spectrum versions £4.00.

Am-AZON, a full two pass assembler which converts assembler source tapes created by AM-ZXEDIT into
machine code tapes which can be loaded and run by AM-ZXMON. All ZX80 op. codes are recognised. Symbols
can be up to b characters and symbolic, hex, string, or decimal are permitted. ZX81 version £8.00, Spectrum version
available end of March £9.00,

AMERSHAM SOFTWARE LTD.
Long Roof, Hervines Road, Amersham, Bucks HP6 5HS
Tel. (024 03) 6231

; PASCAL FOR THE
*The Lat:: N:ugtjn ﬂ?ﬁ?fﬁ}cm zx SPECTRUM

Hisoft are pleased to announce the availability of Hisoft Pascal 4

*Top Quality Programs for the 48K ZX SPECTRUM,
. : :
USEfUI HIH'[SE and TIpS No longer do you have to put up with the slow execution speed of
*Honest Reviews EASH: Fﬁl%ﬂrar:‘:s.‘mlgi?oil ﬁﬁfflt':ﬁgsmfi:fss|E$g::m5 that lr|..n':
e 2 TWERN an W (| T £ equnaien
*Independent DplnlﬂnS - programs written in ZX SPECTRUM BASIC. For example, a
*Local User GFI‘JUD Information prsgramkit};:?rl a IELCI ;Iegwﬁgtlémmﬂ ::f;;;:lﬂberg into ascending
» : order takes B0 seconds in , while produces a program
Members SDECFHI Offers which does the same thing in 0.6 seconds!,

NOW you and your children can learn 10 program in an efficient
and structured way by using i"ascal, the favoured language in

THEN YOU NEED: schools and universites.

NOW you can write games programs etc. which run as fast as you
need them to without having to resort to assembler or machine
code.

NOW you can use a language which requires minimal re-learning

when you move from your SPECTRUM to another computer,;
iEE : \1 > Hisoft Pascal 4 has all the essential features of Standard Pascal as

detailed in the Pascal User Manual and Report — by Kathleen
Jensen and Niklaus Wirth, the man who designed Pascal.

Hisoft Pascal 4 is a professional piece of software designed by a
team who have been writing Pascal compilers for many years
you will find it 1o be powerful, flexible and very easy to use.

The Newsletter of the Independent National BBC Microcomputer To top it all, we are offering the package (which includes a 60 page
User Group. manuall, for a limited time, 10 48K ZX SPECTRUM users at an

MEMBERSHIP: £12 for 1 year (£15 overseas) or send £1 and an A4 INCREDIBLE price of:

size SAE for a sample copy.
ONLY £25 INCLUSIVE
White to: Wiite for more details TODAY to.
LASERBUG, 10 Dawley Ride,

Colnbrook, Slough, Berks., SL3 0QH ﬁ;ﬁ" ISOFT
Gl gy e e
ni= den
I";%b@ SH3 418

Tel. (0793) 26616 {Answering machine)

Members in 14 Countries Wordwide
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COMPETITION CORNER

A £15 book token will be awarded to the first correct solution
drawn from the competition bag. All entries must be at the
Your Computer offices by the last working day in March. The
name of the winner, the solution, and a competition report will
be published in the May, 1983 issue of Your Computer.

If you want to set a competition for Competition Corner,
remember that the simplest solution should be calculable by a
short program rather than by any other form of reckoning.

TELEPATHIC DANGERS

COMPETITION

BY ANTHONY

ROBERTS

~ O

RESULTS AND WINNERS

JANUARY'S COMPETITION to win an Oric
asked contestants to complete the crossword
and the sentence, “My New Year should start
with an Oric because . . .". If the number of
entries for our competitions is any indication
of how popular a new computer will be, the
Oric should do well; but not as well perhaps as
its closest rival, the Spectrum, which drew
several hundred more entries last July.

The winning entry was a rather off-beat one
from J Elliot, ! Saint Marv's Road, Burgess
Hill, West Sussex, who wrote “I got those
ZX-81 — 16K — RAM-paick — wobble
blues!". Unlike the ZX-81 the Oric, of course,
keeps its memory tucked away inside the case.
The ZX-81 also came in for a bit of stick from
R Booth who said that “the Alsatian keeps
mistaking my ZX-81 for a dog biscuit”.

Quite a few readers showed their learning by
making a play on the line from Hamlert, *'Alas
poor Yorick. . .”. The best of these was P
Douthwaite’s “Alas poor Oric, I'd use him
well, a computer of infinite jest”. This is the
one quote, incidentally, that everyone gets
wrong. Look up your Hamlet and you will see
that Hamlet says not, “I knew him well”’ but
“] knew him Horatio”. Neither version,
however, is particularly relevant to the Oric.

N Dickason claimed optimistically that
“with my Oric promotion will be meteoric”,
while S Yeo revealed “my wife has run off
with the Sinclair”. From A Cutler came “it
would provide the Basic necessities for life . . .
and many other games”.

Finally, G Towner's entry raised the big

question hanging over Oric International —
can it deliver? He pointed out that his New
year should start with an Oric because “it will
be over 28 days since 1 ordered one”,

A number of correct solutions were sent in
for the Star Stone competition but few were
accompanied by a program. Admirtedly the
problem did not lend itself to a short program
solution. To find the answer you needed to

O
C O

You HAVE found the fabulous cube of On’ey!
However, as you approach, a careless thought
triggers a circuit, and the cube tumbles apart
into six regular square-based pyramids, and
you know that you have just minutes to re-
construct it before the segments crumble to
dust. Each segment connects to its
neighbouring segments via a set of four lugs
and four holes, two to each triangular face —
each lug must match a hole on the next
segment. As you gather the segments you
notice that there are in fact the eight segments
shown here; connect either of the extra
segments to any of the original, and you will
probably lose your life. Which two segments
should you discard?

&
10!,.\ ©
=N

work out that there are only three faces on the
Stella Octangular which cannot form part of a
closed loop. Between them they contain one
tetrahedroid crystal, three pan-metallic
hypercubes and five spheroid diamonds.

The £15 book token goes to the first correct
entry picked from the bag which was from P
Carlotti, Hope Paint House, Granville Road,
Kingsdown, Deal, Kent.

| aspiring Oric owners

The solution to January's
crossword when a prize of
an Oric T was at stake.
Although swarms of

came forward, the level of
entries failed to match last
July's competition with
its prize of a Spectrum.
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NEW — ORIC — ORIC — ORIC
*GRAIL Graphic display of Dmmnwmn
SPEC TR 188 5 4aw 14 35 INE . | ! lines. Saves namod Data.files
Tl R £4.55 NE { I r | Smmelewuwpnm
Exciting graphic adventure sat in the ; X Printar.
e e oL SRy | | -
rooms = the
G e g s, B
o Prciows Sioves oy skengh {24, 0%heme o You offcswinout @STATISTICS Tl daed i
potions from & Trader. Stairways to il SPECTAUM 18K & 48K £4.95 INC. Wmﬂﬂ
10 leveds. lHﬂlIlA ZXRT 16X [4.55 NC. Programming. I:onmum Ad format.
Where will the Warp take you to? ORC N 5 9K D35 INC. Powerful Statistics . Meanu- Fully documented tables of Codes,
If you lose, you can watch yoursel! mmmm&u 498 INC. driven. Features Means, Standard Displacements and Number
bloed to death! .d,.-..-. tin Deviations, True Linear Regression, Conversions. Easy to follow disgrams
Full M/C Sound Effects and Save Game mm.m c..-. m Pearsons Coefficient of Comrelation. mdmu&mﬂ:;::gm Designed to
facility, sncounters with t:he Mmltm of Extensive Data Editing routines. Full use not just 1o
Middle-Earth: the Bal , the Orcs, the
Tmhln?g:.WI T Wil 'll:lfW'i:t.lrm {d '''' e -4
O
*ROADRUNNER the Trader? Are you fated 1o die besids | PLEASE SEND ME..
SPECTALM 18K & 4RK £4 55 INC the sealed MI Or hh'l' you the (STATE MACHINE TYPE)
ZXHT 16K {436 INC. Bowm to open them
Everyday from Monda to Friday M. rless you find ,E“h':.“.ﬁﬂ? YU | ENCLOSE CHEQUE/P.0. FOR £..........0occounnnen
from the office. Mr. Mcgoo is such 8 A to test your character,
lousy driver that he'll crash into M/C Sound Effects and Save Game T T e o O e S e e g
anything that in his wayl lmlﬂml!'ldli'ths.
The roads are full of Mr. McGoos. Can  * ZXB1 16K version £4.95 INC. ATRES S i e iy o< AR o ol 3l L o e P ol
.................................... POBT CODE s i risrsass
®Ask for SE\i;EéIuN SDFT'-;"AFIE
at your local Computer Shop. e The exact software specification
varies from machine to machine SEVERN SDFTWAHE
"3’; él:r:;;ﬂ a;:{;:ﬁ&ﬂbﬂs particularly with regard to 5, SCHOOL CRESCENT, LYDNEY,
that fails to load on receipt. BInC BIC G IpITC; _91-05 GL15 5TA

SPECTRUM SPECTACULAR £4.95
DRAGON EXTRAVAGANZA £4.95

Two new books by Roger Valentine. Each containing
a mammoth 50 programs (for the Sinclair Spectrum
and Dragon 32 respectively).

From the publishers of:
WHAT CANIDO WITH 1K £4.95
WHAT CANIDO WITH 16K £4.95

The two best program books for the Sinclair ZX81.
Available from your bookshop, or

V&H COMPUTEER SERVICES
182¢ Kingston Road, Staines, Middx.
Tel: Staines 58041

BUSINESS USERS PLEASE NOTE: OUR PAYROLL
PROGRAM IS NOW AVAILABLE FOR: ZX81, SPECTRUM,
PET, BBC, KONTRON AND SOON DRAGON PLEASE
WRITE FOR DETAILS OR SEND £9.00 FOR
COMPREHENSIVE MANUAL (SINCLAIR VERSIONS ONLY)
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\
ﬁa[amanber Dragon and BBC
are Model B Software

; DRAGON 32 SOFTWARE VULCAN NOUGHTS AND CROSSES (7.9
DRAGON-TREK . £9.95 A three-dimension gama of noughts and crosses for one or two players
A real time version of the classic space game featuring full colour tactical, A includes a zero player option where the machine plays itself. Can you out-

.4 Slatus and long-range scanner displays, hyperbole, the Faerie Queen think yvour Dragon? DRAGON DATA APPROVED.

Klingons and Klingon commanders, tractor beams, enemy movemenl, black !
holes and much more. Choose from ten levels of ditficulty and three sizes of
galaxy. Comes complete with G-page flight manual. JOYSTICK (1)
REQUIRED. DRAGON DATA APPROVED

BBEC MODEL B SOFTWARE
THE EDG GRAPHICS PACKAGE £24.95
For the BBC Model B Microcomputer
An advanced picture drawing system developad by a firm of consulting
engineers 10 the oil and utility industries world-wide. Uses cassette tapes for
software and picture storage snd is controlled entirely by normal keyboard
input — no extra hardware required. The main system features are
# Picture drgwing in mode 0, 1 or 2
* Actual and Logical colour changes at any time.
* Drawing functions
Lines, boxes, crcles, arcs, text, shape repetition
¢ Drawing aids
Grid, elastic band, save and home cursor (5 positions)
* Colour fill
* Text window showing x.y cursor position, length, angle, colour ménu andd F
curreni cofour

GRAND PRIX : _ :  E1.95 o saving and Loading of picture USINg Cassetle lapes.
Do you have the potential to be a champion Formula 1 driver? Find out o Muylti-file pictures facilitating very complex drawings

when you race on these 8 famous Grand Prix tracks from around the world. & Raching or
: ashi 0SS-NAI'S CUrsor
For 1 and 2 players. 2 joysticks required. Dragon Data Approved. DRAGON & |Jsar ,_,LE‘,;JE,,M;_-F,,OMN,_

DATA APPROVED. This package comes complete with a spiral bound manua

WIZARD WAR £7.95

A game of magical combat between the Wizards of the Tri-Suns for
supremacy of the planet Xarg. Both dexiemy and deduction are nesded in
ordar 1o outwit your opponent o8 spell is traded against spell. Comas complate
with 12:page ilustrated spell book. JOYSTICKS (2] REQUIRED. DRAGON
DATA APPROVED

GOLF £7.95

An accurate interprotation of the game of goll written by o keen club player
Allows match play betwesn two players or one player may play using the
Stableford points system widely used for competition golf Faatures full club
selection, hazards, out of bounds and player handicaps. DRAGON DATA
APPROVED

GAMES COMPENDIUM DN £7.95

Six graat games for the whole family Donkey Derby, Blackjack,

Kingdom, Hunt the Wumpus, Noughts and Crosses and Lunar Lander
DRAGOMN DATA APPROVED.

Send SAE for catalogue of owr full range of Dragon and BBC Maodel B Software

Cheques or postal orders payable to Salamander Software, 27 Ditchiing Risa,

Brighton, East Sussex BN1 40QL. Tel: 0273 771942

PLEASE ADD 50p P&P TO ALL ORDERS ]
F’rflqr.]mmu:l:. wanted qg;_-.d royalties paidl ; i B % J

2cOBRBLERS

PUCKMAN FOR 16K ZX81

BEAT THAT HIGH SCORE!
GOBBLE THOSE DOTS
BEFORE THOSE MEANIES
GOBBLE YOUI YOUR ONLY
AIDES ARE FOUR “POWER
PILLS” WHICH MAKE THE
MEANIES EDIBLE. BUT
NOT FOR LONGI

® MACHINE CODED FOR FAST ACTION
®EXTRA “GOBBLER” FOR 10,000 POINTS

® 0N SCREEN SCORING

®HIGH SCORE WITH “ENTER NAME” FACILITY
®LP TO 4 PLAYERS

AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95

PIMANIA

THE ADVENTURE GAME THAT'S FOR REAL ! £6,000 PEIZ!g!

j b it Tt fo locate ihe Gobden Senadeal of Proin tirre arad apace, sl B
' iy quu whoriedly cralesd by ths W 1
wsl Awward, Tioem gold, desmond s the ol prex

PIMANIA  where damophones tuin nlo harglalery, wheve morsc meris madnen
and whare the P Man rules woreme! He'Tl alk wirh you, hell Befoend you, hell
betray you, he'll cven do the Hokey Kokey! Animangd cartoon graphscy! Fybl

aRSTEROIDS =

STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING ROCKS
SCORE BY SHOOTING THEM — WHICH ALSD CAUSES THEM TO BREAK INTO LOTS
OF LITTLE BITS AND MAKES LIFE EVEN WORSE)

el w isculer colonsr and sound slfects!” indludes free hit pngie
“Pamania™, sy by Clais Sinclive and the P Men!

It ooudd take you & wesk to play, it could ke you & Ristime! PIMANIA,
* the bewt eedende that compuier gaming has come of age et

enthusiast’s dresn!™ (Computer & Vadeo Games) SUACHINE CODED FOR  PEXTRA SHIP E0R 1,000 PTS ® FIRES INALLE

FAST ACT.ON NOT AS EASY A% 1T DIRECTIONS
0 SCREEN SCORING SOUMDS1) S INCAEASING NUMBER
®iGH SCORE WiTH S ZiiP MOVES JUST LIKE OF ASTERDIDS
ENTER MAME  FACILITY ARCADE VERSION S THHEE ASTEROID SIZES
Sy TO4 PLAYEAS S ROTATE LEFT/ROTATE S HASTY' ALIEM SPACE
BIGH T/ THRAUST SHIP [FIRES BACKT

THIS GAME IS JUST AS BAD! - AND ONLY £5.95
AN OFFER FOR REAL MASOCHISTS-BOTH TAPES FOR £9.95

MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO

THE SOFTWARE FARM DEPT B
CRAIGO FARM. BOTANY BAY. TINTERN, GWENT

48K SPECTRUM' £10
IBK ZX8I 3
DRAGON 32' BRI o e s

Portsmouth POS ILR

BBC Model B’ £10 cngans
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COMMODORE VIC 20 [] SINCLAIR ZX81 [] COMMODORE 64 [ | COLOUR GENIE ‘'[!

BBC ‘A’ [1 BBC ‘B’ [ ] ORIC L]

For the best selection of Micros
for business:

e Apple Il, 11l

» Commodore 8032, 8096.
e Eagle I, 1lI, IV, V.

e Eagle 1600, 16 Bit.

* 10TEC lona Colour.

Used Business systems available,
phone for details.

£75 worth of Software
Free with every MZBOA.

¢ Free T Shirt with

. every ATARI 400

i\ e Free Sweat Shirt with
|  every ATARI 800

SOFTWARE OFFER

ATARI BBC 'B’

PREFPIE £21.95 PASEMAN £7.00
SHOOTING ARCADE £21.95 ZAPD £5.00

BUG-OFF £21.95 PODS £5.00

PAC MAN £29.99 DRAGON RIDER £7.95
SPACE INVADERS £29.99 TANKS £7.95

ViC 20 SINCLAIR

JELLY MONSTERS £19.95 PUCKMAN £5.95
ALIEN £7.95 BUMPER 7 £5.95
PINBALL £24.95 SPACE INVADERS £6.95
FROGGER £9.99 CHESS £6.90

BOSS £14.95 PILOT £5.95

TEXAS

SOCCER £22.95

CAR WARS £26.95
MUNCHMAN £26.95
TI INVADER £18.95
CONNECT 4 £22.95

For more details tick on border and send with SAE
Free PASE T-Shirt with every order of £50 placed in March
[PIlA][SILE]

213/215 Market Street, Hyde Cheshire
Tel: 061 366 5935 Telex 665845

(19 08 ZW dHVHS [] V0B ZIN dHVHS (] 008 IHVLY [] 00F IHVLY

LYNX [ ] JUPITER ACE [ ] DRAGON 32 ']

SIR Computers Ltd
CARDIFF

Agents for Acorn, BBC and TORCH
Computers

BBC Microcomputers

Model 1T AwithZ2K RAMand VIA. . ... .ooovviiiiiiinnanss
Model 1 A with 32K RAM, VIA and JU"rﬂ-‘l!CJ'E port

Model B . i
Model B with disc interface
Single 100K disc drive. . ...
Dual 2 x 100K disc drive........coniiniiiisnnsians
The disc manual and uﬂums d;sc are both mr;lu-:!nrd

Disc interface for the BEC Micro [kit)

{fitted)......
Upgrade of BBC Model Ato B
Please telephone for up to date infarmation on Prestel, Taleth
speech synthesis, second processors, etc.

TORCH Computers
Z-80 Disc Pack for the BBC Microcomputer. .......couvivnsrisas £895.00

This unit connects to the BBC Micro in the same way as 8
normal disc drive, but as well as offering a dual 2 x 400K disc
drive for use under BBC BASIC or other languages it provides the
option of using the wide range of CP/M software available for
business and data processing applications. The firmware supplied
with the machine allows switching between BASIC and CPN, a
powerful operating system developed from CP/M 2.2,

In addition to the disc pack a second processor is supplied. This
is a Z-B0A with its own 46K RAM card, communicating with the
6502A in the BBC computer through the “Tube'. Typically the
spead of execution of programs under the twin-processor system
is increased by up to 50% compared with a conventional single-
processor computer,

A third processor, the 16 bit 68000, will shortly be available.
R H N s oy e s e e e e e £ £2,795.00

{Ex. VAT)

This an extension of the BBC microcomputer/ Torch disc pack
system, available in a single unit. The computer contains a BBC
based peripheral processor connected to the main Z-80 computer,
a dual 2 x 400K disc drive as described above, a high resolution
{80 character] colour monitor and a complete British Telecom
approved 1200 baud modem. It is the only microcomputer which
has been grranted permission for direct connection to the Public
gwitched glephone Network both in the U.K. and the United

tates.

The TORCH can communicate either directly with another
TORCH or with virtually any other type of computer via Prestel.
Using the Gateway facility of Prestel it is possible for the TORCH
to access vast amounts of information stored by private
organisations on public database systems. The Mailbox facility of
Prestell also allows the use of eélectronic mail.

TORCH CH240/10 As above but with a 10 MB hard disc drive.
TORCH CH240/21 As above but with a 21 MB hard disc drive.

aik
888888

7 858

g &5
828

Peripherals
Seilosha GP T00A DINTAT . . . ......ovvrieiasaseeseiozaiiniaranns £229.00
Epson MX 80 F/ T type 3 prlntur ....................... £389.00
NEC PC BO23 printer ...... : i ey ; £389.00
Microvitec 14" RGB Monitor .. ...... S e e R e T £299.00
Kaga 12" RGB Monitor ............... e P e £280.00
Sanyo 14" RGB Monitor . e o e e e R £260.00
High resolution 127 t:ta-ck.fgrmn monrmr ............ FRS.00
Software

We currently hold in stock programs from the following suppliers:

Acomsoft Level 8 Software

A & F Softwane Molmerx
Bug Byte MP Software

Computer Concepts
Digital Fartasia

Program Power
Salamander Software
Golemn Software for All
IJK Software Superior Software
Unfortunately we are unable to supply software by mail except as
part of a larger order.
Delivary by Interlink of any of tha above items .. .... ...

Unless otherwise stated all prices include VAT.

SIR Computers Ltd.
91 Whitchurch Road, Cardiff
Telephone (0222) 21341

£10.00
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BCUS

ABACUS CONTROLLER

Of all the Spec H/'W
itams | have réceived
this ong most
impressad ma and s
the only one | shal
ahways use

Developed to eliminate tedious swapping of plugs when
LOADING or SAVING programs on cassette.

ZX SPECTRUM CONTROLLER: Single switch selection of
SAVE, LOAD & AMP modes. Built in amplifier and loud-
speaker boosts Spectrum sound output. Price £14.95

ZX81 CONTROLLER: Single switch selection of TALK, SAVE,
CUE & LOAD mocdes. Built in microphone/speaker for fast and

reliabla program naming and cueing. Price £9.95

All tems in this advertisement can be viewed before buyng at the Buffer Micre

Shap, London, and Jay Dea Communications, Water Streat, Port Talbot.

"H&H
- W sortwAREH

Alphabeta

A complete word processing package for the BBC Computer.
MNew revised version incorporating:
@ faster printing
® compatibility with a range of printers including Seikosha,
Epson and daisywheeis. Versions for other printers on
request.
manual
labels for the red keys
automatic wrapround :
insert and delete (with gap closurel
centring
tabs
right justification
automatic word count
merging
double width characters
bulk movement of text
and a host more features.

REVIEWS

Lasewhug *The program did work well and once you are used to
it, writing letters etc., becomes very easy. | was inpressed with it
in general and would buy it myself.”

Acorn User: “Remarkable value — a complete wnrd_pracessi_ng
package for less than £30 . . . a useful and relatively inexpensive
program.”

ALPHABETA £28.50 including postage etc.
Please send orders and cheques/PO/Transcash (No. 614 131
1707) to:

H&H, Dept A, 53 Holloway, Runcorn, Cheshire.

Send 5.A.E. for a catslogue of our other educational and games programs for the BBC
and Dragon Complters.

i

Zx Spectrum

MONEY BACK GUARANTEE
CASSETTES DESPATCHED
WITHIN 48 HOURS

AVENGER

Fa— '. iy

‘1; - ,‘?f__,.im_
AVENGER: This all action arcade-style game written in
MACHINE CODE for the ZX Spectrum is fantastic! You are
flying over a mountainous planet terrain. Your mission is to
attack, using lasers and bombs, launch pads, buildings and
missile silos. Alien craft attack you with missiles; guided
missiles launched from the ground hunt you out. But what ever
you do don’t hit the atomic power stations!! Continuous
display of time, score, shields and laser temperature. Five
levels of play and high scores.
Price £4.95 inc. Also available for the ZX-81 (16K) at £4.95 inc.

Available at W.H. Smiths

SPECTRUM GAMES PACK 1

DESTH{]YER Listen to the beeps of the sonar 1o locate and destroy

i i ICEBERG:

All

foaur Gn e iy .-'
one cassette i

Bt the incoadible

price of £4.96 inc

the submarnnes before they sink the merchant ships

Steer your icebreaker through thickening pack ice
to pick up survivors.

BATTLE: Destroy missile sites while avoiding mines
and the computernsed enemy tanks
?‘ ‘ﬁ'ilhat are out to get you.
ANDROID Rescue the miners before

¢ “ﬁwlr RESUCE:

186 St. Helens Ave,
Swansea, W. Glam.
Tel: (0792) 50282

= #

-

- el

they are trapped in the
- flooding mines, o=
Frre .

% CowvpUropia

At last — a printer for every Pocket!

MICROMAX — SPECIAL
INTRODUCTORY OFFER
ONLY £69 + VAT

SPEED SELECTABLE. . ..
SERIAL OR PARALLEL
INTERFACES AND CABLES
AVAILABLE FOR:
SINCLAIR ZX 81
SPECTRUM

VIC . .. DRAGON ETC. ..

UP TO 24 STANDARD OR
ENHANCED CHARACTERS
RERLINE:. .

s.a.e. please for details to 30 Lake Street
LEIGHTON BUZZARD Beds Tel 0525 376600
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EXPAND YOUR
VIC 20

with a matching aluminium plinth with
appropriate holes and power supply cover
(add your own electronic parts)

f2

incl. p&p
& VAT (UK only)

Send cheque
or P.O. with
order delivery 2 - 3 weeks

We are manufacturers of electronic sheet metalwork
and can supply any chassis to your‘own drawings.

M. GEAR (ENGINEERING) LIMITED,
179A VICTORIA ROAD, NEW BARNET,
HERTS, EN4 9PA

+./\_<THE GREATEST PROGRAMMING
N AID SINCE FINGERS

Cuts Down Program Enfry Time

= How many hours do you spénd de-bugging
programs?

* How many limes have you Iraced & bug (e a
fyping error?

* How many Nmes have you wished lor another
pair of hands fo kéep your place in program
listings?

= How many limes have you had Dack-ache,
neck-ache and eye-sirain through copying

listings &! uncomioriable angles?

THE EAS"IL'IJIEADEH FROM BUGBEAR

Saves Hours in De-bugging lime
® Over 39% of bugs in programs copied from printout kstings are the resull of enlry efrors —
errors anyone with only ane pair of hands can make. Even one mistake can lake hours to

trace
The EASIREADER Minimises Bugs by Minimising Entry Errors
& The allrachive perspex stand can be positioned whara most comfortable, avoiding stiff
necks ang aching backs... stran causes mistakes'
& The spacially designed cursor prevents skipping between complicated and similar-looking
lines while allowing you to ‘'read through' simple lines
* The EASIREADER keeps your place for two-handed keyboard entries. i e when using a
Sinclair computer or just using the “shilt” key
* It will even scan the off-horizontal listings found in many magazines
# The EASIREADER can handle all normal magazines up 1o Ad size, single sheets, computer
printeuts and mosi books
HELP BANISH BUGS
Make your programming easier and more comfortable
SAVE TIME AND EFFORT - AVOID FRUSTRATION
Send for your EASIREADER now al a special introductory price of £12.98
Please add £1.25 plp

BUGBEAR, DEPT.¥C & , NICHOLSON BUILDINGS, TEMPLETOWN. SOUTH SHIELDS,
TYNE & WEAR NE33 5R1.

BUGBEAR 1582 Paterd Peading Mo, 8232713
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ZX81 16K — GAMES ON TAPE

BANKROBBER...........
SEE HOW MUCH MONEY YOU CAN ACCUMULATE
BEFORE YOU'RE CAUGHT AND SENT TO JAIL

PONTOON: . i in-ivons £4.50 |

CAN YOU GET YOUR COMPUTER TO OWE YOU
MONEY, NOT EASY, BUT IT CAN BE DONE
HANGMANIII‘IIIII'!IIIIIIII£4Im
WITH THIS EDUCATIONAL GAME YOUR COMPUTER
WILL HAVE 150 WORDS TO CHOOSE FROM
CASSETTE COVER..........

PUT YOUR ZX PRINTER TO WORK AND MAKE YOUR
PROGRAM COLLECTION LOOK IMPRESSIVE
*CHOICE OF SIX COVER PATTERNS

PLEASE TICK APPROPRIATE BOXIS)
MAIL ORDER ONLY

F o e e e et i e

............................................................ |

................................. R s e o A b
lanclose Cheque/ PO for E. oo coii sl tanaadl
Made payable to:

LEON-NOEL I
24 Dudgeon Drive, Littlemore Oxford
0OX4 4QL

ALl PRICES INCLUDE P&P, LI ONLY

MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 835330 Telex: 817672

EPROMS Family MEMORIES
2708 W0p 6502 W 2114LP2 90p
2116+5V 200p 6520 285p 2114-450 B5p
212 Wp B2 p 4116150 90p
2532 ¥p 65N 50p 4116200 B8p
2764 680p 65451 00p 49162+5V  250p
4164200 410p
6800 Family ZB0 Family 6116-150 350p
mp  CPU 35p 6516250 535p
6802 Wp  ACPU 30p
6810 110p CTG 210p
5409 850p  ACTC 290p
B850 1% PO U0y
5821 110p  APIO 350p

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components
are guaranteed prime parts, from leading manufacturers.

Orders from Government, Educational and Overseas buyers welcome. Special
prices for volume enquiries. Please add  post and packing plus VAT at 15%.
Minimum order £15.00.

GCC ELECTRONICS

66 HIGH STREET, SAWSTON
CAMBRIDGE DB2 4BG

TEL: 0223 8356330 TELEX: 817672




flow Good 1s YOUR Spectrum

If you're interested in finding out what your Spectrum can really do then you must go
beyond the limitations of BASIC. Now, mastering machine code can be a reality with

CRYSTAL COMPUTING'S MACHINE CODE UTILITY PACKAGES
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Each utility comes with detailed user manual for only . . . £8.95
. . . alternatively, try our own range of exciting and original ZX games:
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Send Sae. for our latest catalogue. Please add £0.50 p&p and make cheques POs etc. payable to:

CRYSTAL COMPUTING, 2 ASHTON WAY, EAST HERRINGTON,
SUNDERLAND, SR3 3RX

TRADE ENQUIRIES WELCOME

/- REGISTERED REFERRAL CENTRE \

FOR THE BBC PROJECT

BEEBUG =

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

MEMBERSHIP NOW EXCEEDS 10,000
10,000 members can’t be wiong — BEEBUG provides the best support for the BBC
Miicro. BEEBUG Magarne now J6 pages — devoled exclusively 1o the BBC
Mscra
Programs — Hints & Tips — Major Articles — News — Reviews — Commaentary
PLUS mambers discount schema with National Retailars
PLUS members Software Library
10 Magazinges & year. First msue April 1387 Reprints of all ssués awvailable 1o
mombses.
October lssue, Program Features : Allen Arack, Calendar Generator, Union Jack,
and Memory Display Utiity. Plus articles on Debugging, Improving Key Detection
Acom Press Reloase on 0.5. 1.2 and lisue 11 Basc, The Tube and Second
Processor Options, & Mew Seriss for Less Experishced Users and Software
Revierws,
Nevember lzsus. Program features: Racer {oxcellent 18K racing car gamal, Mini
Text Editor (MkZ), Transparent loader, Music with memaory, Harmonograph
Emulator, New characier Sar for modes 2 B 5; and cossetto block-zono-bug rétrive,
Plus articles on sound and envelope dealgn — includes indupersable envelope
editor program; Debugging Part 3, Senal printer port (R5423) and RGE upgrade
Plus a large number of Hints & Tips, and a guide 10 our past Esuss and their
contents.
BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY olfera mambits b growing
range of software from [3.5) per cassetie. § great cassettes are currently
pack available: — 6 axcellent games such as Starfire: Lhilities pack 1
containg 3 useful programs: character definer, disassemblar and minl text
editor.
These progriams are available to members only. For prices and further
details join BEEBUG.

Makes chegue to BEEBUG
and send (o

BEEBUG Dept 4
I74 Wandawarth Rd
Lendon SW3 4TE

Sond £1.00 & SAE tor Sample

Membearship: UK £.90 for six months
B.%0 for one year
Owverseas one year only

Europe £15.00 ddle East £18.00
20,000

Americas B AT
Oithar Countres 2

Editorial Material to PO Box 50,
51 Albans, Herts, ALT TAR J

SINCLAIR
COMPUTERS

LK peices are shawn lirst. The bracketed prices are export prices which inchede insured
air-mail postage 1o all the countries of Europe including Norway, Sweden, Finland and
an:dm For overseas cusiomers outssde Europd an extra (5 postage ped item i
charged.

xB1 £43.43 (52). rx peinter C52.13 (610, = sprectrum 18K C152 (160}, rx spectrum 48K
E202 (E2100. zx microdrive nfa in/al. 5 printer rofls £10.43 (16)

Ram packs: — 16K £26.04 {£28), 32K £39 (417}, 56K £49 (51)

DRAGON 32 £173

COMMODORE COMPUTERS

Commodare 64 C299. Vic 20 C130. Kit to allow the use of an ordinary mono chssetts
rcorder with the Vic 20 and the Commaodore 64 £8. Commodone cassette recorder for
these computers £36.50. Supor sxpander high resclution cartridge £27 .95, We stock
MOt SCCBEEONEs

BEC MICROCOMPUTERS

A Model £260. B Model £347

GENIE COMPUTERS

MNew colour Gende £173.50, 16K ram card [44. Light pan £15. Accessones for Genle 1 and
genie 2:— EGI0NN4 32K [189. Disc drives single £199, dual £369. Double density
convertof £72. High resclution graphics £82. Printer interface £36.

UK101 AND SUPERBOARD

32 x48 cuply expansion kite UK101 £9, Seres 1 Superboard €14, 32K mesmory
expandion bosid 060, Cegman £22.590. Word proceiscs prog [10, Centroncs intarlace kit
£10 tamgagnc drives with DOS single {275, double £475. Siand alone floppy disc
controtier

PRINTERS e
Buy any of the below and get a free interface kit and wond processor progrsm for UK 101
of Superboard. Epson MXBOFTI £324. Epson MX100/3 £425. Seikosha GP100A 169,
OK 1 Microling B0 £199. OKI Mecroline B2A £333. OKI Microline BIA (448 OKI Microling
B4 {656, OKI Microline 92 £429. OK| Microling 93 585
5V POWER KITS
Fully stabdired 5V computer and TTL power kits. 1.5A £7.83, 34 £12.17, 6A £20.87.
SHARP COMPUTERS
W can supply Epson MXB) and MX 100 printers to run diect lrom the MZB0K (i/o box
not needed) for £33 plus printer price. We also specialize in interfacing printers 1o the
MIBOK  MIBDA and MIBOB both with and without the ifo box
SWANLEY ELECTRONICS
Dept ¥YC, 32 Goldsel Rd., Swanley, Kent BRS8 BEZ.

Tal SwaniathEZEI 64851
Postage £ on Sinclaw products (UK, £3.50 on other computers, £4.50 on printers and
S0p on other orders. Please add VAT to alf prices. Official credit and overseas orders
WG,
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ZX81 SPECTRUM DRAGON TANDY BBC

16/48

16K

ADVENTURE

* Over 200 places to explore in this machine code game using
advanced data compression techniques.

* No random clements — you will need skill, cunning and a
sense of humour as you explore caves, forest and castles.

* Evade ruthless pursuers and overcome a host of obstacles.
* Multiple word commands and single letter abbreviations.

£1000 IN

FANTASTIC VOYAGE
(ZX81 16K ONLY)

This real-time graphics simulation set inside the human body
was written by a lecturer in anatomy. You are injected into the
blood stream in your miniature submarine. Navigate the
arteries, veins and heart to the brain, where a blood clot must
be destroyed. Features a real vasular map. You will be
attacked by lymphocytes which must be destroyed using
arcade game type graphics. Everything you do uses up
precious energy. Three display formats — a lateral and frontal
body scan plus blood vessel name, a close-up scan and a laser-
sight for fighting lymphocytes.

j (ANY MIX) INCLUSIVE.

32 LEVEL 2

AWARI

A/B

| * The ancient African game of logic, It takes 2 minutes to learn

the rules but far longer to master the tactics.

* Select the ‘Goat-herd’ level of play and it’s an addictive game
for children (8 +) that exercises their minds — not their laser
fingers.

* Select the ‘Witch-doctor’ level and it's a threat to your
sanity. We haven’t beaten it and we wrote it!

PRIZES

** Buy both Awari and Adventure and enter the ‘Foilkade
Challenge’ competition. Details with cassette or send SAE.

FOILKADE LTD

DEPT. PR9

66 LITTLEDEAN,
YATE,

BRISTOL BS17 4UQ

ALL GAMES £5.95 EACH, 2 FOR £9.95, 3 FOR £13.95

HUGE SELECTION—OVER 400

IN_ STOCK!
ZX81/SPECTRUM

HIRE PROGRAM TAPES

Gat the most from your ZX81 or Spectrum at minimum cost by hiring
program cassettes for just £1 each per fortnight (plus 40p p/fp).

Our stock of over 400 tapes (up to 20 maker's original copies of the
mora popular ones) covara most of the beat cassattes advertised In
this magazine—and more: thrilling m/ic arcade and adventure
games, teats of skill, reallstic simulations and a wide range of utllities
for business, multi-indexing, banking, toolkit and graphic aids.

You can switch from ZXB81 to Spectrum membarship at any time by
paying the balance, and hira up to three tapes at a time. Our regular
illustrated magazine "Computerchat® |s posted free to all members,
with ita product and software raviews plus our unigue "Top Tweanlty”
Z X tapes chart based on members' scores, and some speclal offers.

” An exceptionally professional and thriving

organisation with, even, a most readable
newsletter” —review in Eric Deeson’s "Guide to
ZX Spectrum Resources.”
N S S S . S - - - S S - S - -
T The Sinclair Owners’
Sex] | SOFTWARE LIBRARY oept. e,
iz Heather Coltage, Warren Road,
| Liss, Hants GU33 7TDD.
Yas, ploase—I'd like to join for the next 12 months. Please send on
monay-back approval my magazina, descriptive library catalogue and
order forms, on the undarstanding that if I'm not delighted with your
sarvice within 28 days you will refund my monsy in full,
R R s s sty da AN A A A e

| anclose chaque/Postal Orders for:
0 £8.50 for ZXB81 mambarship (overseas £2 axtra In each case)
0 £8.50 for Spectrum membership
=
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In stock now

at Twickenham’s
official BBC/Acor
dealer & service

Printers + Monitors 4+ Disk Dﬁuesﬁﬂ
+ Cassette Drives + Software + Books

plus all the extrasf\

PLUS VIC-20 Casseitte decks, games
cartridgas_,’il tapes in stock!

Always available - a wide range of micros,
| software, printers, peripherals and books
-sand SAE for latest lists

TWICKENHAM

COMPUTER CENTRE LTD

T2 Heath Rd Twickeabam Middx TW1 48W (01-892 T896/01-891 1812)




Buy from us with confidence
Full monay-back guarantee on all our products

“Thank you once agaah_far your prompt Service, yours
must be the most user-friendly company in the businessi™
G.5. Yorks

I must congratulate you not onfy on the quality of your
goods but also on your excellent service.™ G.W. Solibull

Quality software
ZX 81 Spectrum BBC Vic-20

GAMES CASSETTES

IMET (MK} SUPLH INVADIRS (4.5
Or-girian lgdgus thbled, drwmabes msructons. Game in "'H"I-ﬂl code ~ “mzcelent
Gl o1 Tha T Balelll deservrdly popular™ (Pap, Comg. Wetkly) “Great gamal”

5.F. Glos,
I:IIH“-I'.r LYNCHMOB 4.5
Emeriing word geme. 3-8 clayers. Excebent fos 8 "I-l farnily, Credt Tun, sducationsl s
Arimalan, o s soorng . Supet e present
Spectrum (1BK] LYNCHMOB 0850
As for TXNY Dut with aided axtitersr] of Colour, #oand Brd hi-res Bnimation
YIC 20 lunaspanded] l-fﬁ".n.l:l! RS .
Machine code, colour, sight sound affects
BRC D) BRIDGEMA
Thed peospiiie gobiier pavme. Hi-res, olour, v;u.nr

APPLICATIONS SOFTWARE oo

IXEY K] GRAPHICS STARTER PAC

Four 1K Graphcy piogrema on caiseite n-l- 12 op. saplsnatony msnul

IXET | K] HULMIAI‘HN:S oo DES0
& unet-lripnaly package of proceduiel gheing 'mu Tull c,D-"\-.‘ra Dl e 23! [Pl Tt ]
SUNC DO OO CENTDDE DR, drRATIQE, S0wE 650, IFCoaporkbid advanced pueichoad.

3 wires of Dat GNCIUting DOWwSr CASE), BRTSLON, (RSt GUBUL, SAVE Sepllys #1c

Businessmen use it B0 sbvernae a7 poind ol seie. 20 po Wasual

Spectrum (@K) SPECTROGRAPHICSE | | ansms -[8.50
ngitar superh user- fsradty graphics progrem - R s loones uﬂchm rroitiniea
tiat, #iC. wic

.80

IXEN 1K STATISTICS ... 000
Maan, 50, varipnce, comslnson -'ll-g WL, 1.|ru1|: II-I.'I.'I I:-p“mxlc g mulqw.q:
beal clira et

Spwctram (48X} STATISTICS (price includes maintenance] , . 990

Mesn, S0, warascs, coerslstion, regrestion, 1 beeh Hien greptis dapevi. dats
ARl On oced L

EPHEMEIRLS XA | 16K) (650  Spectram 6K, 48K] €780
Intoredbed i haavenhy bodesT Input dase, tare sred youn powmon, Ephermern. cormpuies
iude, arenuth, phass #IC. #, Tor s, Moo a0 planeti

16K RAM pack Memotech Memopak 16 £28.50

Send pne. for detads of v Brodts
Adnchuarve prces. Farrt Class oo lf-past mad w UK
Furapean cudtomers a8d Mo per dem; o Worldwsd F e L)
Aviafiie by rmad geder or from eading Compeier SIDPPL TABOR BOJLERIT WD

Dept. YC, 36 Farnwood, Marple Bridge,
STOCKPORT, Cheshire SK6 5BE, ENGLAND.

Keyboard with
Electronics

A full-size, full travel 4 3key keyboard that's smple to add to your ZXB1 and
requires no soldering in the ZX81.

Complete wath the electronics to make “Shift Lock”, “Function”, and “Graphics 2°
single key selections making entry far easier.

Powered from ZXB1's own standard power supply -with special adaptor supplied.
Two-colour print for key caps.

Amazing low price anly £19.95 incl. VAT and carriage. Order As LW72P
Full details in the June 1982 issue of “Bectronics - The Maplin Magazine” on sale
at all good newsagents price 60p. In case of difficulty send 60p to address below,
or £2.40 for annual subscription (4 issues).

I-m‘il@pll_'"n Electronic Supplies Ltd

P.O. Box 3, Rayleigh, Essex SS6BLR. Tel (0702) 552911

Reotail shops at

158 King 5t., Hammersmith, London WS, Tel 01-748 0926

284 London Road, Westcliff-on-Sea, Essex, Tel (0702) 554000
Lynion Square, Parry Barr, Birmingham, Tel: (021} 356 7292

{Shops closed Mondays), All mail 1o Rayleigh address.

J.K. GREYE SOFTWARE LTD
THE [

"Without gquestion the finest machine code games available

-\/
/\L

HGAMES

from

w GENERATION SOF TWARE ROUSE

et M. ROWLAND Product Manager for W.H. SMITH.

£3.96
10 Games incl. ASTEROIDS, UFD, CODE, BOMBER,
GUILLOTINE, KALEIDESCOPE, etc
PROBABLY

THE BEST VALUE 1k TAPE AVAILABLE.

Wa've done in Tk, games which some of our competiton
require 18k todo!

GAMESTAPE 2 for 18K anlu
*STARFIGHTER Supeib machine code Space Sat
againgt a8 background of t\hnkhr'T stars, with sthunning
explomions — if you can hit the snenny

PYRAMID Can you move the Pyramid? Make & mistake and
it will collapsel A Thinkars game

ARTEST The ultmate Graphic Dessgners aid. B Duechons, 10
Maomories. SAVE, COPY. RUIBOUT, CLS, etc.

GAMESTAPE 3 for 18K
*CATACOMBS A Mult-Lewel Gl.uphh:l. Adhventure, Each
vl can contam up to 3 Aooms, B P . 7 Monsters,
Food, Gold, Traps, Phantoms, an Exit (to the next level],
and there's an inhinite umbe of levais

NOTE. . . . This s NOT one of the necessarily limited text
Augdheinitures 33 $old eldiwhers.
"dn excellent sddecive ?.wnp
for howurs.™

only £4.95

wyE A TA COMmae

wivch wall keep yow amosed
COMPUTER & VIDED GAMES.

GAMESTAPE 4 for 18K only £4.99 I
*30 MONSTER MAZE The Game to Top Al Othars
R A ﬂruphc.-ﬂ Can you Fnd yoRst iy [hrbul:‘h thg
Maze? The EXIT i thare somewhere, but then so is a T HEX.
and its after YOU! ANl in 3D (the T REX wall actuslly run
s torwards you in full perspectivel), you've never seen anmything
hke this bafora!
30 MONSTER MAZE o the best game | have seen for the
Ixgr~ ., . COMPUTER & VIDEQ GAMES
i | had to chooge pust one Programme [0 impress an audkence with the capabiites of
the FXBI, then J K. Greye's 3D MONSTER MAZE would be the one withou! doubl®
ZX COMPUTING

“Bnilland, brllant bellant!™. . AOPULAR COMPUTING WEEXLY

GAMESTAPE 6 for 18K only {4.95
*3D DEFENDER The Ultimate Space Game. Super fast
Machine Code 30 version of the Arcade favourite. You hawve
0 sve your home planet from the marauding Alien Spacectaft
This is all in 30, your viewscreen shows you the vew out
ol your fighters cockpil window, The backdiop moves when
you hurn, or iy up of down (B Might directions], just as il you
were ngally flying (il Bul then YOU ARE! The Enemy e e e
will actually room towards you in 3D, and shoot you H -,-nn et them| . Your display
inchpdes Score, Shiold Swength, Altitude, Proximity, Fonward Radar and your vieswsconeen,
whach shows your rotating home planet, backdrop of Stars, Meteoss, Explosions,
Plazma Blasts, your Photon Beama up to 4 Enemy Saucers and of course its all in
full 301

“Another 30 winner",

.SINCLAIR USER

..... e mewaadfaira

only £1.96

*BREAKOUT Super Fast Full Screen Display Game. Your
all e favounite with an sdded twist, See how much Money
¥ou can win and walch the pounds conver! to Dollars, AR
i Machine Code for Fast Actson with 3 Speeds_ 2 Bat Sires
and theee angles of rebound! The best BREAKOUT around
and at this phce you can't go wrong|

..... . WHICH MICRO & SOFTWARE HEWE_P:"/J

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and UK. P. & P,
{Add appropriate Postage on Foreign Orders). Cheques/P.O.s 10

J.K.GREYESOFTWARELTD

Dept Y€ 16, Brendan Close, Oldland Comman, Bristol BS15 6QE

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY
TEL: 01-930-8232 (9 am - 7 pm)

If you prefer 1o see balore buying, our range of GAMESTAPES
are stocked by the followang siohes

BUFFER MICROSHOP — 3744 Swreatham High Rd.. London SW16:
GAMER 2 Gloucoster Rd., Brighton;
E!E!g:gg?‘ﬂ.i = —. B9 Park 5t., Briztol, Avon;

29 Belveders, Lansciown Rd., Bath, Avon;
MICROWARE _ 121 Melten Rd., Leicester;
SCREEN SCENE 144 St. Georges Ad., Cheltenham, Glos;
W.H. SMITH e Over 200 Compuler Branches:
ZEDXTRA _ & School Lane, Kinson, Boumemauath, Domsat

TRADE & EXPORT ENQUIRIES WELCOME
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TH

Midlanda
omputer s

C a Personal computers 28-30 APRIL

Thu Fri 10am — 6pm
Home computing 1983 ..., ioom_obm
R NN Small business systems

SO
Presented by COMPUTER &Eﬂtﬂﬁg

This event is the first of its kind in the Midlands, and gives you
the opportunity to see and compare the enormous range of
personal and home computers, small business systems,
microcomputers, software packages, cassettes and scores of the

very latest computer games — try them for yourself — decide how
much, or how little it takes to build up your own personal
computer system.

HOWTO GET THERE

BY RAIL Concessionary rail fares are available direct to New Street Station.
Further details are availabie from, British Rail Travel Centre, New Street Station,
Birmingham B2 20A Tel: 021 643 2711.

BY BUS every few minutes from New Street. Corporation Street, Colmore Row
and Bull Ring
BY CAR 8ingley Hall is situated close to the city centre and is within easy access
to the M1, M5 and Mé&. Bingley Hall will be road signed by the AA
Admission prices — Adults £2.00 Children under 16 and O.AP's £1.00. Party Booking
For groups of over 20 people — adults £1.50 children 75p, [plus a free ticket per 20 sold
for the organiser or teacher).

Send to Midland
Computer Fair Ticket
Office, LPC. Exhibitions,

Surrey House,

Throwley \Way,
Sutton, Surrey
Tel: 01-643 BO4O
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OUR

SOMBUINE

Just getting started in computing? Or perhaps you're Facilities provided on the Sinclair ZX81 and
already pretty knowledgeable and would like to extend Spectrum, Vic 20, Acorn Atom and BBC micro have
your programming skills. Either way Your Computer been examined in article after article, providing a
back issues can help to fill your need for reliable and, comprehensive introduction to all the most popular
above all, relevant information about home computing. home computers. Just run your eye down the Contents
Every issue contains reviews of new computers, of our back issues and you'll see what we mean.
software evaluations, and surveys of add-on equipment
together with informative articles which tell you how to To order back issues complete the coupon at the foot
get to grips with graphics, sound and machine code of this page and send it with your remittance to the

programming. address shown on the coupon.

January 1982

Reviews: BBC micro; Wordprocessing on Atom; Morphy v
Champion (chess computers). Game — Treasure House
Education — ZX81 programs for schoa! use. Vic-20 Seftware
ZX81 Graphics, A-D conversion, Interview — Kenneth Baker

5. 2X 5.
m ow gS-
. n £ rr

April 1982

Survey: ZX Ports. Sorting on ZX-81. BBC Graphics. How to write
an Adventure Game. Atom line labelling. Game — Nim for ZX81
and Apple |1, Interview — John Baxter.

May 1982

Survey: IX Software. How to write a chess program. Games — Vic
20 Tank Battle; Magic Squares. How to show afr your ZX81
Joysticks for the ZXB1, BBC Graphics, How to write a word
processing package. Interview — Richard Turner

June 1982

Reviews: Sinclair Spectrum; Vic 20 Software; ZX-81 Keyboards
Games Vic 20 Mars; Othello on Flexidisc. Atom Utilities. ZX81
maching code monitor. How to build a portable computer
Interview — Ron Bissell,

July 1982

Survey: Atom Software. Spectrum Graphics. ZX-81 Colour Board
Games — Dog Race; Geme Guessing Game; Simon Challenge
BBC Sound. ZX-81 Dis-assembler. Programs for ZX-80. Interview
— Richard Altwasser.

August 1982

Review: Dragon 32. Survey: Vic memaory expansion. Specirum
Sound Games — Demon's Domain; Vic Duck Shoot. ZX-81
maching code (Part 1). Atom file handhng. Ecological modelling
BBC technigues. Interview — Tony Baden.

September 1982

Review: NewBrain, Spectrum Software. Sound on ZX-81. Games
— Vic Dambuster; B-52 Bomb Run. Vic-20 Assembler. Spectrum
Disassembler. ZX-81 Indexer. ZX-81 machine code (Part 2)
Midwich MC control computer. Interview — Hermann Hauser.

=
7 October 1982
- Reviews: Sanyo PHC range; MPF-11; Commadore 64; Colour
To obtain any of these back issues please complete and return the Genie. Survey: BBC Software. Atom Forth. Pascal for Basic users
2 bel Pri includi t and ki = ZX word processing. Games — ZX-81 Pinball; Vic Catacombs
coupon prlnt&d alow. Frices per copy incluging post and packing are: Atom text. BBC control Key. Spectrum Assembler. ZX-81 machine

United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail) code (Part 3). Interview — Douglas Adams

s —m e e

. ; To: General Sales Dept., Room 108, IPC Business Press Ltd.,
Issue (month) Year Quantity requ.ured Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS.

Please send me the back issues detailed left - for which |
enclose cheque/PO for £ payable to
IPC Business Press.

Name
Address
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The assault on your
senses has begun
with a great |
choice of games
that have been
created to give
you a real
challenge!

..the name
of thegame






including first class post,
packing, VAT and an

UNCORNDITIONAL
LIFETIME GUARANTEE

When you buy Imagine Software you buy it for life. If an
Imagine Software product EVER fails to load first time
simply return it o imagine for an instant free repiacement.
All orders despatched by first class post within
24 hours of receipt.

Why not put a first class stamp on

your envelope and you will receive your

order within 3 days of posting.

Available from all good software outlets.

dealership enquinies contach: Mark Butler

Imagine Software, Masons Buildings, Exchange Street East, Liverpo




Merseyside L2 3PN.

HE N N N O N O S . -
Post coupon now to Imagine Software, Masons Buildings,
Exchange Street East, Liverpool, Merseyside L2 3PN,
Please rush me copies of [tick box)

[ ] Arcadia [ | Schizoids [] Arcadia [ | Wacky Waiters
[] Ah Diddums [l Catcha Snatcha

I [for any ZX Spectrum) [tor any Commodore VIC-20)

Ih-JL.-r'n'::lEr-' 1 0 |

I enclose Cheaque/PO for€

I MNome

Address

B
L_-----------Tu

SUPERFAST CREDITCARD SALES LINE: IL"-’?-EEW
H 051236 6849 (24hrs) =i




instailed in 3 easy steps...

|. Peel off the touch sensitive key pad.

2. Plug in Klik-Keyboard (no soldering) and place in
position. '

3. Apply self adhesive two-colour legends to the
keys.

This full 40 key keyboard has a positive click feel as

the keys are depressed but as it replaces the original

touch pad it becomes a permanent part of the ZX8|

without bulky boxes or trailing wires.

- Other useful peripherals available from Kempston:-
SPECTRUM

NEW Competition-Pro Joystick

NEW Centronics Printer Interface

24 Line Programmable User Port ...................

ESRRS A 1.8 )

Full range of Spectrum software — details on request.

REMPSTON

ELECTRONICS
| 80a Bedford Road, Kempston, Bedford, MK42 8BL.

— —  E—— S S S S — —

| wish 1o order:

Quantity Price

Post & packing | item £1.00, 2 or more items £2.50.

Total (VAT inclusive)

Cheques/Postal orders should be made payable to
Kempston (Micro) Electronics.

Mame

Address __

[
|
I
I
I
I
I
I
|

Post to Kempston (Micro) Electronics, Dept vc 3
l 180a Bedford Road, Kempston, Bedford MK42 8BL

" s S e S e SE—— SEm—  ——— —
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THE PROFESSIONAL APPROACH TO

SPECTRUM

SOFTWARE

We are a well established software
company expanding into the field of
Personal Computing.

ENHANCE YOUR BASIC
Now available BASIC toolkit includes:
* Add logical arithmetic functions
(AND, NOT, OR, XOR)
¢ List all BASIC variables and arrays
¢ Speed up your games with our fast
screen output,
* Renumber your program
(including GOTO and GOSUB)
* All routines in machine code
& Easiiy cailed from BASIC
* Fully documented
* Runs on 16K and 48K SPECTRUM

£9.95inc VAT (+ £1p. & p.)
To order or to obtamn detas of our other products contact:

70 ASHCHURCH DR.
WOLLATON
NOTTINGHAM

NEB 2RA

Malva Ltd.

REAL TIME SOFTWARE SPECIALISTS

ZX81 CONTROL &
MONITOR SYSTEM

24 CHANNEL COMMAND CENTRE

An exciting new concept in computer control with 24 independent

channels operated by simple PEEK & POKE commands from the

ZX81. Allows extensive control of all kinds of appliances and

monitors their response. Superbly designed and engineerad with

extensive filtering circuiting protecting your ZX81

COMMAND MODULES

A varity of control or monitor modules may be added to the

command centre with its own indicator LEDs recording the current

channel states. Comprehensive programs are easily constructed

and checked because you can see the state and response of each

channel.

10071 APPLICATIONS:

DOMESTIC: Control and Monitoring of appliances, heating,
lighting models + security systems.

COMMERCIAL: Atuomatic test equipment, office equipment,

electric surveillence FIRE/DOOR/INTRUDER

monitaring laboritory applications.

Process control, level monitoring, detection and

robotic/workshop applications.

Complete with manual and excellent security program giving

operation to BS 4737,

SIMPLE TO INSTALL & USE, JUST PLUGS INTO ZXB1 PORT:

DOES NOT AFFECT RAMPACK or PRINTER.

INDUSTRIAL:

aTY DESCRIFTION TOTAL
24 CHANNEL COMMAND CENTRE CASED £34.95
UNCASED £19.95
PLUG IN 4 CHAMNEL SOLID STATE MONTIRO MODULE £6.50
PLUG IN 4 CHANNEL RELAY CONTROL MODULE mnrrg

Please send cheque/postal order to Next Computer Systems for
Availible for Spectrum, Jupiter Ace + other computers shortly,
send for details.

NEXT COMPUTER SYSTEMS,
88 Harvest Road, Englefield Green,
Surrey, TW20 0QR




OFTEl

48K ZX Spectrum

COMPILER

£14.95

OUT OF THE BLUE. . .

Come three awesome additions to the Softek range of Sof , Ware.

SOFMON

Tb-l' wlitimale mommitor I'_ji‘_'hd'.;i..\‘;il;_'v.ll_l-llf.' mMachme
code loader for the ZX . Spectrum. Sofmon
has 25 functions, including modify in HEX of
ASCIH, more blocks, delate or nsert bytles
HEX-DEC' and DEC-HEX conversion, fill,
display regiters and ning breakpoimts! And
uniquely, as you enter HEX Sofmon waill
mstantly oo a full disassembly ZB0
mnemonics!  Almost hke having an
assembler. For 16K or 48K Spectrums, only
£9.95 including manual, This program is way
ahead of all competition

inlo

These new additions to our range

are avaabie from vour local saoftware outlet, If not, let us Know!iIf you i

a5 wall 35 aur Lest selling '1'1:*_"r'.:|.'._l-|!"_ﬁ.

SOFKIT 1 - Atun programmer’s aid

This toolkit has every feature you could ever
need. The fullest renumibzer routine available
covenng GOTOs, GOSUBs, RESTORE and
LINE. Search-ond-replace any charactler
keyword, etc. Delete program hnes singulariy
or in blocks. Display the vanables, and list all
hnes contatming any Quen character, phrase
Or Keyworo iy TR*"".':.".'.
facility for the Spactrum! Ideal for di
programs o, be
REM&, changes lower
viersal) and displays
Increchble volume at £9.95 incliuding manual
16K or 48K Spectr

It even offers the
it LR
compied - as 1t removes
10 LI et .;!lllr'\ L

Prograrn 1&ngLr

s

SO tirmne

‘:’._.l.-'. i tl:."

an’r ger our Sof ... Ware locally

SOFKIT 2 — The complete graphics
kit
program  offers

PAPER

This  astounding
hanging of INK or
characiers, scrolhing (the fastest
colour scrolling, PAINT, separate
which . can bDi rofled
~haracters printed with

and horzonia

nstant
pixet  Ofr
ivailable)
WINUOoWS
independeantly,
vertical
AHDWWS
irtoon
reation and display ot
Designed. 1

this Ki s uniEaiani

user detined
magniticanon. T even
storage of ‘sCreens in memory L]
effects, and thi
Sopme-like

U COMPEer

16K or 48K Spectrums

work with

at £9.895

qraphics

veritire arl. 30 Mazenture! Dragorn’s' L air

Vrie [0 us af

SOFTEK SOFTWARE, 329 CROXTED RD., LONDON SE24

WANTED, GOOD M/ C PROGRAMMERS FOR SPECTRUM, BBC, DRAGON, VIC

ETC

GENEROUS DEALER DISCOUNTS

YOUR COMPUTER, MARCH 1983




Push your Sinclair to the limit
UTILITIES NEW LOW PRICE =

ZX81/SPECTRUM

TOOLKIT
| ARCADEGAMES |&i tsimcene | 43 npVENTUR, |

< ONLY £5.95 for ZX81

and £6.95 for SPECTRUM
INCA CUHSE (Adventune B)

In a jungle cleaning you comea across an
ancient Inca temple. Your mission 1o enter,
collect tha treasure and escape alive. But
beware! Includes a casselte save routing.

SH.P UF DUQM [Acventure C)

You are unavoidably drawn to an alieén Cruiser.
Can you reach the control room and free
yoursel? Or will they get you first? Includes
acasselle save routine

ESPIONAGE ISLAND asvanture 0y
While on a reconnaisance mission your plang
ioses control and you are forced loland.
Can you survive and escape with the island's
hidden secret?

PLANET OF DEATH tacventure A) 16/48K

You find yourself stranded on an inhabiled
alien planet. Can you reach your ship and

escape?
ZX FORTH

Supplied on casselte
wilh editor cassaette,
user manuals and keyboard overlay. ZX Forth
combines the simplicitly of basic with the

speed of machine code NOW £14.95

2
GREAT
CHESS -
GAME FOR
YOUR ZX81
OR SPECTRUM"  srecaum
ZX CHESS|

Very popular machinecode program, with six
levels of play and an analysis oplion. Available
for ZX81. £6.50

ZX CHESS I

A new improved version, with a fasler response
time, seven levelsof play, analysis cptionand in
addition a racommeanded move oplion. £9.95

ZX 1K CHESS

SPEC BUG !
A 30 in'Y machine code 100l and disassembler

for your ZX Spectrum. £6.95

ZX BUG

A 30 in 1 machine code tool and disassembler
for your ZX81. £6.95

EQ\I (ZX81)
N Use your skill to fire through
—’__‘_,...—-' the energy band 10 destroy
the menacing alien ship —
£3.95
\N SPEC INVADERS
NE, SPEC GOBBLEMAN
/""" These exciting high-
speed classic games
incorporate hi-resolutiongraphics and
sound to bring you the best in arcade
action at only £4.95 each (16/48K)
/__,.-—- SPEC FROG 5/SHOWDOWN
(16/48K)
NE Hop across the dangerous
’__,4-""‘ road avoiding the lethal cars,
then lorries. Go back to the
wild west for a gunfight battle amongst
cacti and wagons. Features include
western music. £4.95
NAMTIR RAIDERS ( ZX81)

High speed, quick action
arcade game with four

‘_\}_?'-—" separate groups of attackers.

£3.95

Gaobbleman also available for ZXB1 a1t £3.95

Improve your machine

code programs with this

new 48K Spectrum
Assembler

Just released by Artic, this new professional
quality assemblér is also available lor 16K
ZX81 and features: —

* Word-processor-like tex! editor, « High:
speed, versatile two-pass mnamonic
assembler with labels and detailed error.
trapping. Will assemble to any address.

* Essential support facilities such as
memory-edit, register inspect/modify and
search for de-bugging. = Full output to
Z¥-printer. « Memory-status

report and comprehensive
user-manual l(]"IL“I'r £9, 95

ZX81& SPECTRUM

SPECTRUM

MICRO CHESS

The only Chess progeam for a 18K or 48K Spectium
Attows all lsgal moves castaliing; an-passant
and pawn promotion

Options to play blackior white, Sels
board in any position. Full colour
and graphics display

THE ULTIMATE ADVENTURE FOR THE
SPECTRUM| ZX81 for only £9.95

.

AVAILABLE
FROM ARTIC

'@}'—"’;"ﬁw
Your gccentric fathar

has left you £10,000 in his will. in onder to claim your

windtall you must solve twelve clues and gain Anincrediblegame ", ‘.E.a'luf'ed on ITv
access (o a bank account In which the money has

in1Kloronly €298 7 —  ——
actually been depositied. Ba the first to crack the
[rizzie and the piize rs yours! Prus you Wil wim b - 1 1 spEcTﬁ

tickats 10 thi city of the secret KRAKIT yault FOHCE L IC UEI-IESS

location. The Prize monay is increased waekiy, A
telaphone number will be supplied 30 you have the
oppartunity o find out just how muah you could win =
A popular arcade game for 16K or 48K Spectrum
Fires through the forca fiald to destroy the
menacing alien ship. Sounds easy?? Two fevels of

DON'T MISS
YOUR CHANCE TO WIN ot oiali e i
A FORTUNE! nowoniy £4.95

ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE !

Cheques & P.O, mage payable 1o; Artic Computing Limited. Deéaler enguines welcome st Ty Pigase supply
Please state whether your order 15 for ZX81 or Spectrum Send S A E (Bin = Bin) lor calalogue . ¥rSA - s '

ARTIC COMPUTING LTD. |

396 JAMES RECKITT AVENUE,
HULL, N. HUMBERSIDE,

i
‘
I RULES
i
!

THis ifETe

ibi& pfOgram taiks you
trrough your gamsa
& TEEEE YOuU 118 Mde, F Enas 4 move, and

14 - ”~ fi (T - »
AME A ran alicus camimant s This Sas
) Fang o of tacelioud commaents. The game

5 Dased on the highly successiul ZX Cheas Il and
s oferie i al the Christmas _l_gr._";_, o ol £8.95.

Q_ EE{.‘E Eﬁﬂ Eﬁgg now an!y EEE

T Artic Compuling L1d.. 396 James Reckill Avenue,
Hull, N Humberside, WUB BJA

Cheque for 1otal amount enciosed
Hame

Address

YG 3
- - O O - - -
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From M. E. Evarm thg suthios
g the hughly acclaimed
JDMONSTER MAZE wnd
I0 DEFENDER

W3l Banaratlon
SOV AW )

T

30 TURNEL 1165 & 45K Versam on one tape] ; 3

What lirs o0 the depibn of the tunnel”  Flapping bats, e
leaging toedl, sourryensy Taln, Comadeny speders, B sppedr | _ s o e _.-j"__ ———
bivw im e 30 TUNMNEL 1 of weawes sbout. W laaws the e e ——— o

Lt abjeel (o yvoud imagmatean, (Mot o 10X wersiaal

Price £595, specisl mirodeciory olfer st 0495 wniid

&‘ N E P TTET AT 0T
L }J‘.n AT AT

- —

Febeuary I8Bih

Waldsd Dadariilay
-:' “Sufe eyt

FOR THE
SPECTRUM

ESCAPE [ reguire only 16K}

Can you ssaceps lrom e dindsegr nfetted mare® 3D
grandiiend view providel dinoiiart with the oppodtunty
18 Pide behind the hedgri & 18 W44¢ dver Tham 15 iveGon
donmn on you ‘Ome of the Beit snd moit onigenal
mar we have seen fod the Spectium o far™
SINCLAIR USER. Prece £4.95

.. -

OR 16K-5PELTRUTN

For instant CREDIT CARD Sales by phone only ring

01-930-9232

Orders to: NEW GENERATION SOFTWARE dept FTS
FREEPOST (BS 3433) (no stamp required in UK)

OLDLAND COMMON, BRISTOL BS15 6BR

Please send s.a.e. with all enquires and for lists of stock-
ists. TRADE ENQUIRIES WELCOME AT ADDRESS

ABOVE.

SPECTRUM SOFTWARE
FROM 0Oz

Special Packages from OZ SOFTWARE for the
16k & 48k SPECTRUM

Package 1. MADCHICKEN

A maching code gama that is as exciting as froggor. MADCHICKEN has
automatic increasing levels of difficulty. Supergraphics. The MADCHICKEN
miust avoid the trafhc, foxes and jump on and off rapidly moving logs to get
home. You are wamned that ths game i not for the siow
Package 2 PILLMAN & DESIGNER

PILLMAN: — Qur version of a popular arcade game with
ourwit you. Six levels of play.

DESIGNER: — This utiity program allows you 1o design, save and use your
own graphica on the Spectrum Keyboard

Package 3. "FROGGY"

A maching code parne sustable for all pges Guide your frog across the busy
road, but beware of fast moving cars

Package 4. TRAINMATHS

A teaching program for all ages. With ADD SUBTRACT MULTIPLY and
DIVIDE options, Uses helpful graphics to stimulate young children into
getting the comect answaers. Dara adults try 7

Package 5. HANDYMATHS

A cobection of useful mathemavcal solutlons 1o the following
simultaneous equations, CQuadratic equations including complex roots,
Mean & 5/D, Linear Regression, Morigsge Repayments with pasy
alterations to the variables.

Package 7. SPECSOUND

This program alows you 1o creste and save machine code level sounds. The
package also has a library of 20 sounds far you to listen to and use. The m/c
sound routines you have craated can sasily be added (o your ovwn games.,
The program has many ather features and is nteractive throughout
Package 7. DESIGNER

A apacial offer on the DESIGMER piogram in 2 above — for only £2.95.
ALL PROGRAMS FIT THE 16K & 48K SPECTRUM. PACKAGES 1 1o 6 ARE
ONLY £4.95 each

SPECIAL OFFER A selfl adhesive label that can be amnached to the
Spectrum. It containg references 1o useful PEEKS & POKES. Saves time
Iooking through the manual, £1.55 sach

nasty spiders 1o

LIVERFPOOL L39AH.

S T O G (N B EES T IR S TR SR G DN O e B O A

PLOT WINDOW |

Now supplied with offset cabbrarsd window especialy detgned for

ZX
SPECTRUM

place your Ul.armng wic. in the 'U'u;l:.]gq aph and you are ready o plot and didw g the
movabls window mask and ottest co-ordmate window

With easy 10 ead scale and EASY FINDER o help with negative and fero numisrs
Combine PLOT, DRAW and CIRCLE to advantage with Victagraph-Flot Window

UK only
Total price ZX Sectrem £7.50
Ploaso state WHICH

Aran 4/800, Dragon 32 £7.00
Cheque/P.0. to Victa Ceoramics, Tel: (R854 2426

VICTA CERAMICS (YC)
6A BOW STREET, RUGELEY, STAFFS. WS15 2BT.

Chegques/P.0. crossed and payable to: OZ SOFTWARE, 6 RODMELL AD, AINTREE.

Extend your ZX81 System:
Add Memory that won't Forget!

« ADD YOUR OWN SYSTEM UTILITIES

-~ BUILD UP A LIBRARY OF MACHINE
LANGUAGE SUBROUTINES

< UP TO BK NONVOLATILE RAM

» USE HMGI16P CMOS HAM 4 In
OR 2718/2732 EPROM
&: £

w COMPATIBLE WATH &
16K RAM PACKS

INTRODUCTION

Tt Frmmaeny bodedl A R 15 1 e WEAAQET I B
Bl ol Wahory (o b W) e a 2EET K e ]
Thea miia of rabmory @i &0 chesl plaie & e, edhar pa
manerily o leMporEly, Malhee ANgLage oulines of
CEtE whaoh e 10 B used Dy e BASIC spttem Such
FoutrrE Cousd e e easTDin

= RESY ot ARV

= CRRSINTY MOShErCa O Eal A W

o Sanciger GO0 ASCH Cofvii e LAkl

& G T P SO e R o

" EMETURH STV T

& D) mbFeced) ioudurs Wy dombrol angic o

* & ot aperalig (D08 o oot Dewelipmend. pysiem
*  SpeaCch Tyrihetn sures
v ol BASE oomenanos
s EFROR rOge Sy sl werily FouAT

A Saemipie | il ey doulie @ Drotedunes W sionng
wildnhs &f tabe are auChuded wei thw bl

Wik Pt Do @

N A W RSOSSN S0 JlADE pou
FRACheg Lnaign fowtdil @ hed Baemendt, & B
warabies. o beyng RANMTOP You can Lusid up & resadent
By of scTat bl 1 ue By o BASIC wraem

Orcw e sl olidde ared difed machew g eage
roulert @ne euabiabed you 0n ) pou moh, TegREC S T
BV PGP CROE FLAM'S wily 7718 o ITAF EPRCM S

OTHER OPTIONS

Tirep Boand COn D urBEa [ROOE AFRTae 0 SOTURy Aty O
o 1 ool B DloCks of ety o e el P Vo Can
o sxample, mocdy The SINCLAR opesirg sysiom
At rb il The B0 - 50 Ex arlid] &% Sy ilaen iy FLARE

ASSEMBLY

Corsgaate Dap- by - Shad dadiucignl o & 18 Dage manusl
make atembey of he Doard aasy ConstiLcion e be
Pt et o By Padi T il e ol SO o GO
pleia wih @ S resned ok rutioel peadesd O
board, &l Capssicrn reRrior, iientdiors, Soshetl, S0
raciory. edegrated orowts, and the Mmool The boad

Plagss sand md 1 203 4 5 16 v Label Pragse tick hox. Thee wia of HMEGT P 2 C0S A meenony 10y sl & sappiesd with onee TR CLADES 8101653 AAM — o will ac
5 i I STHE DL N (O Salily PRRSAN WS IO el e (et [ a0 L) ool B
MNAME o gt LA &' Anelilde — P RAL ietasy @) rmaemony
I E I wven when he TXAT 5 vweiched off O resel Moreover e ® HUNTER ELECTHGNIES. ~
ADDRESS E = wig FUAM. the roulndes. you S30re 1 1he MBMOny S48 e KENWAY, FATMONDS HILL, AXMINSTER, DEVON
b The il Dol Sugyred wil) e Bndnd e e
l I R Sticul b powees for Bboud ben mondhs for K g 700 CACK Of thoney Ordlet Ko 18 85 plus €1 3 stepong
£ for Shoul b Monif. I & buby popukced bosed & con. 79 NG 10 e addnes boiow The poeed crost
I POSTCODE o F NS I PREIOH 1 FPAE avBREEE i 0N aRRINEIE Pl bupgy DU ST IR if ) Matual i aepdabie e sty
Bor £00 00 poegt Do
l urcmwa:ﬁaqw P.0O, forE YCI/8 i
TET 0TI SRR ETTS RS 0 O IS D L T I G e

H”J HUNTER ELECTRONICS, P.O. BOX 5, AXMINSTER, DEVON EX13 5AS
-
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Q.E.D. SYSTEMS

the producers of high quality software for your
SPECTRUM, DRAGON, APPLE Il and ORIC.

THE VARIETY PACE 25 specially selected programs to

realise the potential of your new micro.

Spectrum, Dragon, Apple ll, ORIC e ciieen B4.95
{less than 20p per program!)

THE VIDEO CHALLENGE These are not just any games
by Q.E.D. quality action packed programs.
Spectrum — Photon, Apes & Ladders, Microthello and

Phantoms ... ...... only £5.95
Dragon — Photon, Link- f{.'rur Microthello and Phantoms
................ veer--... ONly £6.95
Apple Il Grand National, Star Trek, Link- -four,
Microthpllo:. ..t By s s cassette £5.95, disc E7.95

MACHINE CODE ASSEMELER and UTILITIES Realise

the full potential of your micro by writing your own

machine code routines.

Spectrum, Dragon..............ioeeeveeeiis Ty .95
lincludes fuII documentation)

COMPLETE HOME MANAGEMENT Plan all your
financial affairs with this Q.E.D. quality system.

Features include budget creation, maintenance and
balance of all accounts (inc. credit cards). Full monitoring
of expenses against budget and complete expenses
reporting. This system is supplied with full documentation
and operating instructions.

Spectrum, Dragon e £9.95
Apple I I e R MR W T AL AT . LG (disc) £12.95

Calling all designers! Q.E.D. pay generous royalities for
high quality programs and routines. All enquiries are
treated in the strictest confidence. Why not send your
programs today (details are available on request, please
include s.a.e.).

All programs are supplied on quality cassettes, unless
otherwise stated.

Please send me on cassettae/disc

i

1

i

]

i

{ THE VARIETY THE VIDEQ 1
| PACK .. ; CHALLENGE !
| MACHINE ASSEMBLER COMPLETE HOME !
! B UTILITY........... MANAGEMENT..... !
] i
N RN S T T MICRO with ........... memary i
! :
| lenclose my cheque/postalorderfort. ... .........oviieiiin, i
| lpayable to Q.E.D. Systems). '
1 W
| Name. i
i i
! Address...... :
: ]
! ]
e e e e 5

Q.E.D. SYSTEMS
2 Sefton Gdns, Ashton Grean, Ormskirk. Lancs., L39 6RZ.

IN YOUR OWN
HOME,

IN YOUR OWN
TIME,

AT YOUR OWN
PACE.

Learn computer prﬁgrammiﬁg quickly and easily
through the renowned ICS “Open College”
system, taking the course at your own pace and
in your own time.

Use the famous ICS study texts, backed up by
your own expert tutor, and learn computer
programming, the proven way, with ICS home

study.

Courses:
Introduction to Computer
Programming
Programming in BASIC
Prngramming in COBOL

.:-"'"" -""-

Member of ABCC

Approved by C.ﬂu CC
ALL DETAILS FREE—SIMPLY RETURN THE ﬂﬂm" BELOW

Please send me your prospectus on Computer Programming

Hes o ;
Address = dx = I
=

l ﬂ'.l'llllh. Post 1o Dept- EE349

N | ICS School of Computer Programmng I
I.'J i'“ ﬂ':lrl'“” 160 Stewarts Road, .m )
I._‘I1 skl London SWEB 4UJ I

JUPITER
ACE

I Forth programs for the Ace:
Tape 1: PEEKER (disassemble ROM and RAM in Decimal, Hex,
ASCIl Character & Binary) (32K) £4.50 I

Tape 2: SKETCH (user-definable screen cursor, with tape save),
EDITOR (for text, with tape save), DEMO (of Skeich), NIGHT

RIDER (simple game) (3K) E5.50
Tape 3: 3 FAST 3K GAMES (in m/c): Appleater, Parachute,
Meteor Cruise (3K) £5.50
Tape 4: 4 CHALLENGING 3K GAMES: Saucer, Driver, Maze Para
(3K) £5.50
Tape 5: FROGGER (needs 16K) £5.50

Tape 6: TOOLKIT {m/c routines inc. scroll up/down/left/right
with/without wrap, invert, fill screen, etc) (16K) £7.50

Tape 7. CHARACTER DESIGNER (design your own characters)

(16K) £6.50
ADAPTOR FOR USING ZX81 ADD-ONS (kit) (club m&rnbﬁs
onlyl £7.50

ACE USER: magazine, £1.25/issue. Free to club members.
NATIONAL JUPITER ACE USERS CLUB: £7pa.

All prices inc p&p; Club members deduct £1 per tape. Cheques
payable ‘Remsoft’ please. Allow 21 days delivery

REMSOFT

18 George Street
Brighton BN2 1RH
tel: 0273-602354
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DRAGON 32
NEW FROM

TROJAN

“SPACE TREK”™

Space Trek is an absorbing space wars game in real time
which can be played in any of four levels. Special features
include: Onboard battle computer. Long range galaxy
scanning. A galaxy containing 100 quadrants. Impulse and
warp drive speeds. Shield control and status reports.
THIS GAME IS A MUST FOR DRAGON USERS.
APPROVED BY DRAGON DATA LIMITED.

THE TROJAN LIGHT PEN
Plugs into Joystick Port
Supplied with cassette of instructions
A simple to use device for micro fans

TRADITIONAL GAMES
FOR YOUR
SPECTRUM OR ZX81

Quiet! Sociable! Easy to play!

EEE el N SR oW - i

ROULETTE (Spectrum 48K) £4.95

The best version of the Monte Carlo game available.

Full colour betting table on continuous display.

Maost betting combinations accepted.

Up to 4 named players.

Automatic debit & credit of displayed bank accounts.

GAMBLING TAPE (Spectrum 16K) £2.95

Fruit Machine — holds — nudges — gambling feature.

Poker Dice and Slippery Sam.

CHILDRENS COMPENDIUM (Spectrum 16K) £4.95
(ZX 81 16} £2.95

Ludo, Snakes & Ladders, Beetle — Up to 4 named players.

MNoughts & Crosses and Fox & Geese, where you can play your

friends or the computer.

Roulette & Gambling Tape £6.95

Send to: TROJAN PRODUCTS
Dept. PCK
166 DERLWYN, DUNVANT
SWANSEA, WEST GLAM SA2 7PF

Flease send:
Space Trek — 1 enclose cheque/P.0O. for £7.50.

. : All 3 Spectrum programs £9.95
nghl P?" o [ enclose ﬁhequn:f]f.{}. for £10.00. Al prices include p&p. Money back guarantee.
Both prices include post & packing.

ME/MRBS o ol s R e i L E R T DYMOND SOI TWARE
B e e R Yy e e DEPT YC" HOSPITAL ROAD,
ANNAN, DG12 5SHP, DUMFRIESSHIRE

(or Model A with 32K) FOR THE BBC x2x
AT A VERY AFFORDABLE PRICE
Cﬁn(:HASE E? tdeal for teachers, desgaans, artists, technical dravwing and numercus oot
A superb new car chase game. ;gi?'i:f:f-apﬂ inchudin E’f' me;htmﬂ ﬁmlﬂggm dosigh e, ; 'h :
TOTALLY ADDICTIVE. y,’{f&i‘“ﬁﬂ'@ NG s | Do mon TS e
This game features rolling track Colour and sound o Mgt Ty o s A ey e 8 tnmnl.
effects. Lo e e s s o sl o
N Al Ao (o e vl sl e peeaon s
ESP £ |t i ot
Test your ability to predict future events with this i et Seso Mol s aterb e i st
pr Ogrﬂm ] Wilh ﬂﬂlﬂ'ur and Sﬂul'ld 1 ;r::;;ﬂﬂﬁ' routing o enable the pctures created 1o be dsplayed n your own
* Grafkey and Grafstk. Versions availble lor keyboard — Grefkey and ANY type of
joystick — Graistik,
ELIZA £3 - r
Have a conversation with your computer Fantastic Value only £7.95 inc. p&p
Psychiatrist. DISK £10.95
SPECIAL OFFER ALL THREE £10 E
Mail order only please to: - CLATH ES field Road
222 Townfi 0aq, ==
gte]ss; %[gtlware Winsford, Cheshire CW7 4AX
v oo Avenue. Tel: 06065 51374
Grays, Essex RM16 2SD.
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GEMINI
SOFTWARE

ZX81 (16K) SPECTRUM (48K)
STARTREK

Features an 8 x 8 Galaxy, Klingons and Starbases, short
and long range scans, Torpedoes and Phasers, Computer
etc.

PLUS Normal or Hyperdrive: choose your speed but
watch the energy level.

Galaxy Map: keep track of where you have been. Also,
shows whether any Klingons remain there, and where
the starbases are.

Visual display of Enterprise’s position and movement.
Visual display of photon torpedo.

Messages from crew members.

5 levels of play. And much more.

Cassette plus full instructions.

ZX81 £4.95
Spectrum £5.95 (colour and sound too)
Sae for other programs.

Gemini Software

36 BADMINTON RD, LEICESTER LE4 7RQ.
TEL: (0633) 64915

Why should games players have all the fun?

SUPERPLAN FROM
VIDEO SOFTWARE LTD

For 48K ZX Spectrum
We take ZX computers seriously

Serious software which you will enjoy using

With SUPERPLAN you can put y
your ZX Spectrum 1o Sarious use user variable windows.

in the home, school, club or small @ Rinary coded decimal arithmatic
business. (BCD).

Create and update an analysis ®\Variable column width.

sheet or spreadsheet within the ®Up 10 52 columns.
Sttt ®Chan capacity exceeds 40000
Save the chart on cassette. View it digits.

using the TV screen as a window. ®Full colour display.

Update it from the keyboard. Print #“Flashing box" positioning under
it on your ZX printer (optionall. kevboard control.

We have delayed advertising this @ Asithmetic functions + - * / %
product until now 1o ensure {and one or two maore).
availability. ® Audit trail of all éntries.

®Machine coded scrolling with

€D VIDED

SOFTWARE LIMITED

Stone Lane, Kinver,
Stourbridge,
West Midlands.

Tel: 038-483 2462.

SAE for data sheet.

SUPERPLAN. The complete do-il-
yourself anatysis chart generator
and processor. £12

SUPERPACK 1. Four ready-made
charts for business — sales
daybook, purchase daybook, cash
book and petty cash book.
Complete with SUPERPLAN
processor but without the
generator,

Cash with order for immediate delivery. Prices include VAT, P. & P.

ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

Spectrum Junior Education £5.50

Use your Spectrum to help your children with their school work.
This cassette contains eight attractive, easy-to-use programs for
the 7 to 11 age group.

Topics include English comprehension, spellings, homophones,
junior science, maths and history.

# Entering your own questions and answers allows you to adapt
two of these programs for exercises in any subject area.

* Moving colour graphics and sound are extensively used to
improve motivation.

* Use the “draw” program to produce pictures, maps and
diagrams.

Suitable for the 16K or 48K Spectrum. Program notes are

supplied,

O-Level Chemistry (C1) £5.50

This cassette caqtains four clearly presented revision/tutorial
programs. The subject matter has been carefully structured to cover
the most important aspects of:

* Elements, compounds and mixtures,

* Structure, bonding and pmpemas

* Redox, electrolysis and the activity series,
* Acids, bases and salts.

48K Spectrum and 16K ZXB1 versions of the cassette are available.
Please specify which you require.

Professional Computer Assisted Learning materials from:

CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

Ovarseas orders: £6.50 ($11.60) per cassette: includes AIRMAIL
postage,
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Simonsoft

Specialists in high quality
software for the

BBC Microcomputer

DISASSEMBLER (AJ B)

Unlock the secrets of the BBC's ROMs and machine-coda
programs. The Simonsoft Disassembler includes a host of
features which make it the most powerful, yet flexible and easy
to use, Disassembler for the BBC Microcomputer.

Designed as the first of a suite of compatible programs which
iclzn_rkrn the essential tocls for machine-code experts and beginners
alike.

FEATURES: —
Five Modes of Operation: — Ranging from — memory dump
with ASCIl character equivalents — through line-by-line dis
assemnbly in BBC standard format — to full automatic
disassembly with labelling of all jumps, branches, subroutines
and data.
User Definable Labels: — Can be attached 1o any memory
location be it code or data. Automatic labelling can be redefined
by the user, 32K machines can hold over 2,400 labels, 16K
machines hold nearly 500! Operating system entry points and
vectors are automatically labelled on loading.
Disassembly Alds:— Two additional aids to disassembly are
included:
il. A map of which areas of memory hold code, and which hold
data. Up to 72 separate areas of code can be defined. The map
is automatically generated during automatic mode.
iil. A stack of useful addresses to aid line-by-line disassembly.
QOutput to Printer and Tape:— Disassembly can be listed 1o a
Printer, or dumped on tape in Basic *Exec format and
subsequently incorporated in other programs.
Easy to Operate:— Menu driven program with full instructions
in a "Help" program and single key commands.
Without doubt the best Disassembler on the market.
BBC DISASSEMBLER(A/B)........... e e et S
(100K S/S Disc Version . . . £9.95)
Prices fully inclusive — cheques/P.0's to:

Simonsoft
Front Street, Topcliffe, N. Yorks, YO7 3RJ




% MODEL A/B

Cassette 1: Star Trek/Candy Floss (very popular)
£6.50

Cassette 2: Family Games (hours of fun) £4.50
Cassette 3: Mutant Invaders/Breakout £6.50
Cassette 8: Model A Invaders (M/C) £5.50

i MODEL B (or A+32K)

Cassette 4: Beeb-Beep (Super Simon Game) £4.50
Cassette 5: Beebmunch (full colour Munchman)
£6.50

Cassette 6: Super Hangman (animated, educational)
£4.50

Cassette 7: 3D Maze (fast and intricate) £4.50
Cassette 12: Flags (Countries and Capitals) £4.50

imp CASSETTE9
Contains model B Invaders. A superb feature
adaptation of the arcade ‘Space Invaders’' game in
machine code and hi-resolution colour graphics for
the BBC Micro model B (or A+32K). Play normal
game or choose from the many options including
Missile, Bomb and Invader speeds. Invisible Visible
and Shields no Shields. Quite simply the best.
Only £7.50 for MODEL B (or A+32K)

I CASSETTE 10
WORDPRO. Cassette based word
processor for either Epson or Seikosha
printers. Features right hand justification,”
alter, insert, delete, pages to tape, printer
mode changes from within text line etc.,
etc. Complete with manual. -
Only £10.50 inc. for MODEL B [ —=

(or A+32K)

im CASSETTE 11
ATLANTIS. The superb fast action arcade
game written in machine code to illustrate
to the full the machines fantastic colour
graphics and capabilities. This game
includes all the usual ATLANTIS/
SCRAMBLE features. Guide your
submarine Nautilus along the undersea
landscape and through the caverns
avoiding mines, depth charges, rockets,
jelly fish, serpants etc.
Only £7.50 inc. For MODEL B

{or A+32K)

WE’RE EXPANDING
TOO...NOTE OUR NEW
OFFICE ADDRESS AND

CUSTOMER SERVICES

“ «*

ORIC MICRO software ready
soon. Write or 'phone for
availability.

@ All Programs will run on all
operating systems
@ All software in stock before we

s RANGE OF =

- 0

“=_Only £7.50 for MODEL B [ur A+32K)

.I‘

= Software

18} 1 Limited

9 King Street, \
Blackpool, Lancashire

BJC|

mwm L — i B —

A new, very addictive machine code arcade game.
Guide your laser tanks around the network of
passages destroying the drone Aliens - but beware,
evil OTTO lies in wait!
Only £6.50 inc. For MODEL B [or A+32K)
imp CASSETTE 14 - STRATOBOMBER

Another new highly colourful machine code arcade
game. Gan you keep the enemy fleet at bay long
enought to destroy the nuclear reactor of the rogue
Star Ship before it destroys your home planet?
Superb graphics.

Only £7.50 For MODEL B (or A+32K)

NEW CASSETTE 15 - LEAP FROG

The fabulous ‘frogger’ arcade game reaches the BBC
micro. Superbly written full colour machine code
version for the Model B (or A+32K). Help the frog
cross the road avoiding the vehicles travelling at
different speeds, and cross the multi current river to
reach the safety of the lilly pads. The game gets
progressively harder — perfect for arcade addicts.

“
i CASSETTE 13 -HYPERDRIVE

\\u-"

(#"\ 24 HOUR
\® /) ANSAFONE

48 hour despatch

ALL PRICES FULLY
INCLUSIVE OF VAT AND
P&P - NO MORE TO PAY!

advertise
® Send SAE for Brochure

()(0253) 21555

=

(5 (3 MICRO GAMES




SPECIAL LIMITED
OFFER

Buy iust any two programs at £19.95
S and take one at £19.95

FREE!

CASH BOOKS ACCOUNTS
PROGRAM FOR
BBC MICRO . . .£95.00

___ﬂ One of the most innovative business
= programs on the market. Most serious

L accountancy packages are written and
codzd by professional and competent
programmers. The Gemini Cashbook Accounting

program was written by practising Chartered Accountants and

coded by professional and competent programmers. This is a

fundamental difference.

This practical program is simple to use and will replace your
manual cash and bank records and by giving you instant
management information, it may even put your accountant out
of job!

With exceptionally exhaustive user documentation, full
technical back up and product update policy this program will
increase the efficiency and profitability of your business. Take a
look at the information this program will provide.

* summary of VAT information to enable you to complete your

VAT returns

* cumulative receipts and payments report analysed over the

standard profit and loss and balance sheet heading.

* option for departmental analysis of sales and purchases

* print out of all transactions

* journal routine for entering transfers between accounts and

year end adjustment for debtors, creditors etc.

* year end trial balance

* profit and loss account and balance sheet.

These statements can be produced at what ever interval
you reqguire e.g. monthly, guarterly or annually.

Coming soon:- Integrated Sales + Purchase Ledgers

t can do a powerful job for yo

Here's a range of software for the independent
businessman that's designed to hamess the power of your
micro to deliver the vital information you need in all key areas
of your business. A breakthrough on both price and
performance, each program is fully tested and comes with all
the documentation back up you need.

SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95

| FOR BBC AND DRAGON 32. Spreadsheet

d | processors have proved to be important
tools for using micros in business, scientific

= and domestic financial applications.

Without any programming knowledge at all, you may:—

= Set up & computerised spreadsheet, with chosen row and cﬂdunn Names.
* Specify formulae relating any row or column to any other.
* Enter your source data and have the results calculated.
* Save the results on tape (or disk — BBC) for later reloading and manipulation.
* Print the tabulated results in an elegant report format.
* Experienced users may access saved files and write their own reporting or
graphics presentation programs for the results,

Some typical applications:—
* Small business accounting applications, €.9. profit and loss statements and
cashflow projections, break-even analyses etc.
* |nvestment project appraisal — anything from double glazing to oil rigs!
* Comparing rentleasebuy options
* Processing the results of scientific expernments or field studies
* Engineering calculation models
* |n fact, anything that involves repeated re-calculation of results presented in
tabular or spreadsheet format.

Program Availability Chart:-
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SNEW
LESOFTWARE

ur business at petty cash prices.

SEEET INVOICES AND STATEMENTS . . . £19.95

Compatible with most micros. See table. Ideal for the small

business. A complete suite of programs together with

generated customer file for producing crisp and efficient
business invoices and monthly statements on your line printer. All
calculations include VAT automatically, and the program allows your
own messages on the form produced. This program gives you supert
presentation and saves time on one of the most tedious tasks in the
office.

COMMERCIAL ACCOUNTS. . . £19.95
Compatible with most micros. See table, A gsemofa
program, all for cassette, with the following features:— Daily
Journal. Credit Sales. Cash Sales. Credit Purchases. Purchases
— other. Sales Ledger. Purchase Ledger. Bank Account. Year to date
summary. A fully interactive program suitable for ail usinesses. Files
can be saved and loaded and totals from one file carried forward to
another on cassette. Particularly useful from a cash flow point of view,
with an immediate accessibility to totals for debtors and creditors. Bank
totally supported with entries for chegue numbers, credits and, of
course, running balance.

[“%] MAILING LIST . . . £19.95
I # i Compatible with most micros. See table. A superb

dedicated database to allow for manipulations of names

and addresses and other data. Gemini's unique 'searchkey’
system gives you a further ten ‘user-defined parameters’ to make your
own selections. Features include the facility to find a name or detail
when only part of the detail is known, it will print labels in a variety of
user specified formats.

DATABASE. . . £19.95

Compatible with most micros. See table. The program that
everyone needs, the most valuable and versatile in your
collection. Facilities include sort search, list print if required
Can be used in place of any card index application; once purchased
you can write your own dedicated database to suit your particular
needs with a limitless number of entries on separate cassettes

STOCK CONTROL . . . £19.95

Compatible with n'rostrnir.:ms See table. Dedicated
software with all that's necessary to keep control of stock.
4 || This program will take the tedium out of stock control and
saw: time and money. Routines include stock set up, user reference
number, minimum stock level, financial summary, line print records,
qunck stock summary, add smclc delete/change record and more.

HOME ACCOUNTS . . . £19.95
L E “ 1 Compatible with most micros. See table. Runs a complete
il for keeping a track of regular and other expenses, bank

home finance package for you with every facility necessary

account mortgage, H.P. etc. This program also allows you to plot
graphically by Listograms your monthly outgoings.

AB
3

WORD PROCESSOR . . . £19.95

Compatible with most micros. See table. This program
features routines found in much larger and more expensive
. packages with a typical word length of 5-6 letters it allows
for around 1000 words in memory at one time. Ideal for the user who
requires a simple program to write letters on his computer. Features
include, block delete, block insert, search and replace, edit text, display
text and more

Dealer/Trade enquiries invited — generous trade discounts for quantity

Special ACCESS card instant sales hotine To 1+ ()3959-5165

for GUARANTEED despatch within 24 hours . . .
24 hr Ansaphone Service.
All enquiries other than credit card sales to 03952-5832
Gemini. Functional Software Specialists. 9, Salterton Road, Exmouth, Devon.

Tick the box for Program you require. Prices include VAT and Package and Postage.
Please supply the fﬂ1l¢mng cassette mftwam
Database ........ £19.9501 7¥B1 156K Database £9.95 [
Stock Control . .£1995 00 BBC Cash BOOK aw or e . £95.00 ]
Malling List . . E1995 0] BBC Disks — other tithes - . £93950
Invoices and Statements E19950 OsbomeDiskDotabase .. ER39S[]
Commercial Accounts. .. £19.95] Word processor £19.950]
I Home Accounts 1S L] DR e i —— A T T i)
3 R . £19950
I Hame e = : —
Address. . ————— it
I Machine Type____ S _Memory Size = - J
lenclose___ — e - - e —
I Make cheques and postal orders payable to Gemini Marketing Ltd. -
I Diners Cand Numiber s = Access Number_____ - S
aPemsa. E L
‘ Geminl. Functional Software Specialists, 9 Salterton Road, Exmouth, Devon.



A TOTALLY NEW AND ORIGINAL GAME
FROM SOFTWARE FARM
FOR 16K ZX81

YOUR MISSION

To penetrate the Witches Defences, Enter
har Cavern and Destroy her wicked Heart

THE WITCHES DEFENCES

STALAGMITES AND STALACTITES which grow across your path,
Bilast a way through with your Lazer Cannon (bhut-baware — a surprise
15 in store fore youll.

VOLCANOES 1o get past alive — if you canl — an ever increasing
amount of white-hot Larva to avoid the closer you get to the witches
LAV,

VAMPIRE BATS that cling to your ship, making your controls sluggish
and finally Lif vou are not caratul) dragging you down 1o vour
destruction

CAVE-INS should you hit the side of the cave with your Larer Cannon
or Bomb, part of the roof will cave-in on you — the greater the

landslides to avoid each timel.
THE NEARER you gat to the Witches Cavern, the more of her Defences
she will throw at you at once. Should you survive all of them (highly

unlikely) then you must contend with the Witch herself! Avoid being
iurned to stone by her spelis while attempting 1o destroy her wicked
Heart!,

*1 or 2 Players
* Written entirely in Machine Code  * Mystery Score positions to bomb
* Hall of Fame "5 Skill Levels

DESTINED TO BECOME A CLASSIC!
AND ONLY £5.95

| 5 THE SOFTWARE FARM _ﬁ_-
FCRAEGU FARM, BOTANY BAY, TINTERN, GWENT
-
". "i
| Data

Computer
Cassettes
& 5Y4" Diskettes

We manufacture computer
cassettes using batch certified
HM-1260 tape available in
fully packaged C5,C12,C15,
C20and Cl51leaderless, orwe
can supply custom wound
lengths with or without boxes.
Our 5%" diskettes also
available ssdd and dsdd.

Wholesale and Dealer enquiries welcome.
Contact Nigel Boyle.
Tel: 01-223 5955, or write to:
BiBi Magnetics, Freepost, London SW11 2BR

BiBi Magnetics Lid, 101-105 Plough Road.
London SW11 2BJ. Telex: 917732

R
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BREAKDOWN
INSURANCE

When your guarantee expires, breakdown repairs may
well involve you in costs of £10/£25 per hour plus parts.
Insurance is available to provide cover for computers,
monitors/tv's, cassette recorders, disc drives, printers
etc.

Uses for which cover can be arranged include home,
business and education.

Whether your equipment is worth £50 or £5,000 you will
find the cost of insurance is very acceptable.

Full details will be sent on receipt of a note of your name
and address together with the value, age and use of your
equipment. (No stamp required).

BALL & CROSBY (INSURANCES — YC)
LIMITED

Freepost, 25a Park Square, Leeds, LS1 1YY

SPECIALISTS IN COMPUTER INSURANCE
MEMBERS OF THE BRITISH INSURANCE BROKERS ASSN.

MAJOR
—FINANCIAL GAMES—

for
SPECTRUM — BBC — ZX81

Remember those marvellous old board games you used 1o play?
Hours of enjoyment are GUARANTEED with FINANCIAL GAM ES

No. 1 INHERITANCE: A 2 Part game. Prove your financial acumen
in PART 1 by investing wisely at the STOCK and METAL
MARKETS; |If desperate you can try the CASINO or the HORSE
RACES). If you are successful you will enter the world of BIG
BUSINESS in PART 2. Find the SECRET FORMULA for
PARADISE COLA: manufacture and market the drink: cope with
STRIKES, FIRES, FRAUDS, CASH SHORTAGES, ETC. Your
ultimate aim is to become a MILLIONAIRE!
A MAMMOTH GAME PACKED FULL OF FEATURES

MNo. 2 GREAT BRITAIN LIMITED: You are PM and Chancellor of
“GREAT BRITAIN". You must select the Party you wish 10
represent and your AIM is to stay in office for as long as possible.
You must contred INFLATION and UNEMPLOYMENT, maintain
the EXCHANGE RATE, introduce SOCIAL REFORMS and stay
POPULAR. The game is splitinto SECTORS: COUNTRY PROFILE,
SHOPPING BASKET, BUDGET DAY, REFORM
OPPORTUNITIES, MANIFESTO, and most important ELECTION
NIGHT (a telling time).

A COMPLEX GAME THAT YOU WILL NOT TIRE OF IN A HURRY

All Games are on quality cassettes with full instructions

-SPECTRUM 48K——BBC 32K ZX8116K-
——f£5.950a—£5.95ea—f4.950a—
SPECIAL OFFER: Deduct £1.60 from total cost if you buy 2 games.

SIMON W. HESSEL (Dept. YO)

15, Lytham Court, Cardwell Crescent,
Sunninghill, Berks. Tel: Ascot 25179

Al arders despatched One year guararitee
within 24 hours. Maoney-back if not satisfied.




VIC PRINTER
£212.00

B0 Characters per line,
30 Characters per sec.,
Tractor Feed Dot matrix

PAL VERSION

= * 8 colours
e gll.%sP'g‘EbESH —— i * | 6K RAM standard,
A NEW FANEWS* Aedckehok /e I 2K
NEW O tiE £286.00 El S "::Ef“ expandable to 3

* Extended Microsoft
colour basic
standard

174K Byte Storage Direct
intertace to VIC Drecc DECK & programs
Compatibility wath Esq-m suppled

ll TheGa

X printer
from \ VvIic20 * Typewriter
FOR YOUR
(= commodore | AccessORIESTEr @ €31.00 Keyboard
— S_up'_-lEIPJmh}rH'qh = .m * CPU. ZB-DIAJZ.E MHZ

* 3 Sound Channels
* 40 Columns x
24 Lines
* Serial and Parallel |1/0 Ports

OUR PRICE £199

= —
g”dj— Er Programmers Al {:A.'In:j{:: E;iﬂiz&m

i 4achine code Mortof Arrud r
'i” msic Eﬁ_ﬁli Mach % £39.00 1sKRAMC wdge
— |_3-D effect

For a copy of our
VIC list  oortaining
everything
you need for the
WVIC computer,
send us
VIOLIF COLDON

T
R
I T T
=T N,

=

G

s STOP PRESS *
fc 20 GAES -
'y " ELLY MONSTERS EJ‘SE,Z}

T 5 . W
CARTRIDGES VIV enmELAND 0o

| am interested in a home computer
Please send me furtherdetails

1914 STLE CVIC20 [JDRAGON 32 () COLOUR GENIE
\icie1? -“I;nmﬂ'-?{';:- ort EJUE“-_, O ADD-ONS [J SOFTWARE
eerpe VICISOL R -
CASSETTES Ul%;m al '_'l‘?"'}'.“ o 5:.10
1::,1.[&1!511' BAC mHT"‘M N.J“LME e

Post to CHROMASONIC Personal Computers,
48 Junction Road, Archway,
LONDON N19 5RD

TERMS OF BUSINESS: All prices inc 5% VAI

Delivery charged at Cost. Prices valid for cover date of this mag
Access and Barclaycard orders welcome

ADDRESS
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6613036

ADVERTISEMENT RATES

Copy Date

Linage: 30p per word
(Min. 15 words)
Box No: £3.00 extra

facilities are avallabile.

Viking Software
| e |

Programs for the
VIC-20 and CBME4
from VIKING

CBM B4 Cassettes
Stock Control £14.95
Basic French £5.95
French Test 1 £7.95
3D Escape £5.95
Pontoon f5.95
Othelle F4.95
Draughts £4.95
VIC 20 Cassettes

| Stock Control® £10.95
Basic French® £5.95
French Test 1* £7.95
3D Escape £5.95
Draughts £4.95
Othello £4.95

*Requires 8K or 16K Ram Pack
1st Class delivery & frae
postage.
Dealar Enquires Welcome,
Please make cheques/postal
orders payable to: "Viking Soft-
ware’, Unit 3, Meadow View,
Browston Lane, Browston, Gt.
Yarmouth, Norfolk NR31 3DP.
53/2

BAC software Model B or 32K Modala, Mutant
Artack, Wild West, Earth Defence, Auto
Dodgs, Breakout. AN fres just £3.96 from A.
Holmes, Falrway House, Ghyll Road,
Crowborough Sussan. -
i

No more egyesiramn with your ZX81. Video
wvvorier dsplays sharp white characters on
solid black background TV scresn. A toggle
wwitch lats you choose betewen normal and
reverse. The small PCB fits on top of the logic
chip inside your ZXB1. Kit £4, Built £5,
includes weasy to flollow instructions,
VAT/PEP. Send chagua/PO 1o D. Frisch, 6
Swnton RAoad, Thelwall, Warrington,
Cheshire, WA4 2HS. Box No. 1

8r2

Linage advertisements are
prepayable and the order form
published in this section should
be completed and returned
with remittance. Credit Card

Display — rates per scc (Min. 2scc)

Oneinsertion
Threeinsertions
Sixinsertions
Twelveinsertions

VIC 20 best and latest Software super now
chuly with unbeatable pffars. Hire a cassatta or
cariridge then if you decide to purchase it
simply send us the balance and we will refund
your hire chargn of return the cassette and
desired hirg another. Note no obligation 1o buy
whatsosver. Save pounds, join Comclub
today! Plus a4 Super Bonus! AN subacribars
may purchase a genuine Commodore 16K
Rampack for £48.95 or an BK for £29.95. Ao
if you dechne this offer, then accept a frea
Comsoft Draughts (UNEX) cassatte RRP £6 or
Comaoft Wordsearch (B-16K] cassane RAP
8. Send for membership form and free
catalogue to Comclub, 24 Alton Road, Ayle-
stone, Leicester

4a2/2
Sky program for IZXB1 and Spectrum
Computers. Details of Night Sky for every
night of the year — send £5 to Mr J.5.
Coombes, 37 Hollyfast Road, Coventry, CVE
2AE or send for detsils of other Astronomical
Programs. Monoy back guarantes.

53/2

JUPITER ACE
TENPIN BOWLING

Fast, skilhul game with superb
sound and authentic scoring.
Complete with free details of how
to expand your ace using a ZX81
Rampack. (Program requires BK).
Send £5 cheque plus S.A.E. 1o
K. Langley, 13 Sandway, Heywood
Lancs ULI0 4BY.

ORIC |

CASSETTE LEADS
Din 1o Din & remote =i’
jack plug
Din to 2 x 3.5mm jacks
1 = 2.5mm for remote
PRICE ONLY £2.50
Cash with orders includes pBp
CLARES
721 Townlields Rd, Winsford, Cheshire

CW7 daX, Tel: Winasford 51374
58./2

168

Acom Atom 12K, F.P., Vis, P.5.U. Plus £30
worth Sofrware £150 ono. 504 8210 E'.'un':élglj
T

Acorn Atom “Space-Man” 2.5K Monsters,
Power-Plus, Sound, Highscore, Auto-Run
cassette £4.50, instructions. §. Brown, 1
Ajlsa Lane, izhen, Southampton

51/2

DRAGON 32
SOFTWARE

Cuality safewars a1 sansible prces

Caterpiler + Space Attack
Meteor Run + Broskout
Haunted House

A-I Chase + Moneybags
Forbidden City

Dienil™s Isiand

Gl

Goblin Caves

Prices includs pfrp. Send chequa/PO for
first class ramurn PO&T B0TC0 E.l.u 1

APEX TRADING LTD. (Deopt. YD),
116, Crascant Drive South,
Brighton BNZ §5B
Tel Brighton [0273) 36694
Accoss/Barclaycard welcoma

172

RRRRODOR
BRERRERE

Display advertisers should
preferably reserve space by phone,

Britain’s Biggest Selling Home Computer Magazine

Closing date for Classified

£7.00 date.
£6.70 Post to
£6.50

£6.00

advertisements is the 10th of the
month preceding publication

Your Computer, Classified
Department, Room H241,

Quadrant House, The Quadrant,
Sutton, Surrey SM2 SAS.

BUFFERYZY

{Mear Streatham S.R. Station)

The best of the mail order items
available over the counter for

ZX81 & SPECTRUM

Open 10.30 to 5.30 Tues to Sats.

NEW BIGGER SHOP
NOW OPEN

Tel. orders using access or visa
welcoma
210 Streatham High Rd.
London SW16
01-769 2887

Spectrum Programming. Learn Basic Pro
gramming the oasy way with our fully
structured cossette course. Lét the computar
tench youl 260K of programa ending with a
competensed exam. Only £9.96, Barciaycand
sccepted. Sussex Software, Walsend Houss,
Peveniey Bay, Suisex,

552

VIDED GAME T-SHIRTS OQuality U.S,
imported B50/60 poly/cotton shirts suparh &
colour prints based on the arcade games
PACKMAN ASTERQIDS SPACE INVADERS
TEMPEST MISSILE COMMAND FROGGER
DOMNKEY KONG Chest sires 247-44" only
£3.95 inc PEP. Chegue/P.0. o Ned How, 3
Victoria Road, Leaminglon Spa, Warks

/2

MONSTER SOFTWARE CLUB
Softwars library 101 the
DRAGON X2
Top quality cassettas
FOR HIRE
All tapos used with (e
Manufsctuner's penmission
SAE for details

Monster Software Club

12 Lornon Drteis, Ligist Park
Winkafuld, Went Yorka

B6/2

WORLD INFO, a datsbase of information
about the modern world. Readers of
newspapsrs, students and tsachers of Current
Aftaxs Intematicnal Relations and Modem
Studies noed it. Includes wars, areas of
tensoh, WH men, yped of egime, alkances
and much more.
For ZXB1. Full fie on X2; parts on 16K, Usos
Campbell Systems THE FAST ONE. Spectrum
wafskon in preparation. £14 from WIMSOFT,
%"E'. Brookside Road, Wimborne, Dorset BH21
L
19/2

Acom Atom 12K + 6522. Ross Sohware RDOM
Joyaticks 26 Progeams 5 Books £330, (945

| THO324
45/2
TEXAS
TI 88/4A
CASSETTE LEADS || t
£7.95
INCLUDING POST
AND PACKING
Single Recorder only
Orders to:

Clares, 222 Townfields Road,
Winsford, Cheshire CW7 44X
Tel: Winsford 51374

/2

Poods Prediction Spectrum or ZXB1. Scom and
probabiity rating. Random selector and perm
calculator. 12 page leaflet and record sheets.
Simple data entry from league tablos cassette
ate, €5, Intagrated accounts for Spactrum S0k
program S5 ALE. for details. Willden Yew Tree
Lans, Rotharfisld East Sussex

13/2
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BE ON A WINNER!

CREEPY-LAND. ADVENTURER BEWARE!

MONITOR AND DISASSEMBLER

AMNY 3£5 — BARGAIN, THE LOT £9.50
CHEQUE/PD + B0p, PEP TO

SPECTRUM SOFTWARE
AT TRADE PRICES

FLIGHT SIMULATOR. PILOT YOUR OWN PLANE — VERY REALISTIC COCKPIT

HORSE RACING PREDICTOR. FEED IN YOUR DATA FROM DAILY NEWS —
PAPER, BY USING THE PREDICTOR AND YOUR INTUITION YOU COULD

GAMES BOMNANIA. MAZES, INVADERS ETC
ASSEMBLER, FOR YOU MACHINE CODE BUFFS

GRAPHICS AID, GRAPHICS ALL MADE EASY

T. JEVON, 29 CROP COMMON, HATFIELD
HERTS AL10 0DG

16K-48% £2

16K-48K £2
16K-28K £2
16K-48K £2
16K-48K E2

]

16K-48K £2

B4/2




Bl survercrarT sorTwRRE JII

14 Western Avenue Riddlesdan Hl?lghl rks

our BEST-SELLING A

them exacty = time after timal
26 BUILT-IN EFFECTS Space sounds .

instantly alve — iT's

ZX SPECTRUM and TRS-80/VIDED GEMIE,

I.ET BUTTERCRAFT PUT EXCITING SOUND-EFFECTS INTO YOUR PROGRAMMES!
YOU dosign the sounds uilng your CARS and the B-function on-screen contral pansl.

'AUTG—S{IHMS fusrns your sound-designs into programme lines that will reproduce

. animals .
st as they come o just twist it bend & shape them into thoussnds of new affects.
*EVERY SOUND YOU HEAR can be inserted inlo your programmes to bring them
magec! {Instructions £4.99 [state machinal.
PROVIDE INTERNAL AND EXTERNAL SOUND ON VIDEQ GEMIE.

NGLAND

angines . . #lc. . . ot ush them

AMPLIFY YOUR COMPUTER FOR ONLY £4.99 + S0p. p.p.)
UNISONIC AMPLIFIER!AM RADIO. * Use
castane lead 10 CONRBCT 10 YOUr COMpPUTar
for instant loud, clagr amplfication of a2
sound oulput.

“UNPLUG and it's & neat pocket radio with
smart wiist-strap. Needs one PP batiery.
Inot supplied).

SUPER ARCADE-SYTEL GAMES FOR IX SPECTRUM.
Superd verwion of shh . . . you know what!

15 mazes, § spoeds, 9 grades, M res
GULFM'A'H colour/sound . . fast mi:'rc, hi-score, ez, “An
ul;u-ordir-ril'r good progrem — weall worth
r,hl nﬂcu P.C.W. magarne. [595
. lamgr shisid mﬂd‘mﬂm
lﬁﬂg :u'nlr‘t bombs . . hi-socre .
WI"GED mie . cﬂwv + sound. "Ona of the bm.:
ﬁvEHG EHS |I'In:|.l|1' games yet.”" ¥.C. maganine. OMLY
I-hru colour-graphics . . missies . . Dombs
SCRAMBLE fusl dumps . meteors . . 8 diroction
= gcontrol |, . -SCONg . . mJie.
Condition Red ARCADE ACTION FOR ONLY £4.95 70/
Load Level Moter with save/losd switch for Atom Adventure investigate strange happen-
the IXB1 or Spectrum. E£6.95. Bookham ings in the Old Manor — then try 10 escape.
G405, 12K M/C £8.00 from Fourth
40/2

BBC:/ MXBOFTII Screen Dump Unfity. Exira
large printout on two shoets or print scresn full
mdlh but down instead of acrose shest. £7.
Also MZBOK Armoured Invasion. Gripping
rmr ning skill lovels. Sound, good graphics.
Slavedrive Software, 19 Newlay Lane,
Bramilay, Loods 13 LS13 2AL 81

Spoctrum software. ‘'Pools Forecast Akd™
Results analysis since 1952 svaluated trends
for drwan matches. Direct input and print-out.
16 or 48K, biorhythm: Scientific "We-cycles’
principhés prowvide prediction of physical,
omotonal snd intelectual intensity levels. 16K
[4.95 (MBK), (595 (48K), o J Englsh, 10
?lu::;ﬁm\r Ciosa, Shipdham, Thetlord IP25

15/2

Informatics student s looking 10 buy IX
Spectrum lssue 2. Please contact Mike
Lucker, Lothringer Str. 103, D-5100. Aachen.
Fm lurther interestod i program anchange
with British students. =
Iy

Dimansicn Solt-
wiien, 16 Killsarn Drive, Pamley PAY 306G
4372

VIC-20 (unexpanded) Games Tape: Punkman,
Black Knight, Grand Priv, Cavern Shoot,
Shoot. All 6 for £5 inc. PBP. Fast

Spectrum 16/48K Software Pack. Containg
PG Space QamEsS, two tank gomes, mimd
adventure, board game plus more on one
cassette. EﬂmAuan-mh 18 Ben Ledi

2] Kirk Fid
oad, Kirkcaldy, File. a7

BULLDOG
SOFTWARE LIBRARY

offer programs for ZXB1/ Spectrum, Vic,
BBC. Dragon, Ovic. Thesa includa
exciting arcode/adventura games and
educationsl/business applications. 12
months membership = £10, hire charges
£1.35 per two week penod. You will
receive an informative monthly news-
letter, 8 continually updated catalogus
and  order forms.  Full monay back
guarantes. Send now: M Southernhay
East . Exatar, Davon.

-Heath, Poole,

Amaze, S

delivery, from: Starraker, 21 Hoyle Road,

Hoylake, Wirral, L47 3AG.

48,2
SALE SALE
DRAGON 32 GAMES

STARTREK Il (supert graphics). . . . (8.00
CHECKERS (children's delight]..... £3.50
3D DESIGNER [shapes galorel. . .. . £5.00
LUNA LANDER (a challengel. ... ... £4.00

DRAGONSLAYER (the uitimate sdveniure)
Eio.00

5.A.E. & 50p tor Catalogue
SAINT GEORGE SOFTWARE, Dept. YC,

73 Ling Street, Liverpood L7
a0

TRE80 — VIDEDQ GENIE
SOFTWARE

USER-DEFINED GRAPHICS FOR THE 12K
ATOM + FULL LOWER-CASE. Design your
o moded characters and move them anpund
with m/c speed abo scroan-editor, keybeop,
renumber, flashing cursor, sutc-ropoat,
extenced line, [4.95,
SPACE-ADVENTURE (22K} New fast
mic & Basic program (Atomi, $mm
simulators, stunning hi-res graphics £6.95
ZX-SPECTRUM (16K) FRUITMAN a1 the
arcade features ghosts, dots, fruit, specisl
dots, twnnel and hi-score (full colour &
exciting sound) £4.95 cheques 10 J. Quinn 26
Foreyth St Scotland (PA1E BDT). 0
/

We offer o great sslaction of games and
ublities from many eading software
houses at reduced prices. As a special
otfer, to introduce you 10 our software,
we are giving away. well almost, @
software pack with a super vanety of 25
full length programmes on i, and all for
only £7.50111 Do not miss out] Send for
yvour Bustrated catalogue today. Pleass
enclose an 5.4.8.

SPARTAN SOFTWARE

DEPARTMENT YC

8 Cotvwold Terrace.

Chipping Morton, Oxon.
T-Hmu:m 3050, x
11

DRAGON-I2 SOFTWARE. Business softwane
from £9.95. Educational & games from £2.95
5.A.E. spprecisted. MISTRY MAGIC lycl, 75
St. Margaret's Road, Bradiord BD7 ?ﬂ‘r‘.ﬂ:
'a)
VICX) tape of six games, Minefield,
Bams/Bugs, Backs, Siki-run, Brands, Jeily-
Men. Avadable from D. Poymer 6 Bomowdale
Close Wistastow Crews 5,50, &

Vic 20 (3.5K] “"Bomber” Hi-Aes Adaptation of
“Blz” only €1.99. Databrain Software
“Groystoke’” Park Road, Bowdon,
Altrincham, Cheshire, WAI4 3JG: an
cassatte

82

WORTHWHILE PROG HAMS
16K ZX-81 and 48K Specirum,
FIRET AID — teaches the principles of
first aad. Fully sconng. Ages 13+ . ]
COMMUNICATOR ~— Mome code,
sormaphore, verbal reporting, use of |
wlephone. |deal for cubs and scouts. |
£4.99 each. State machine. Cheques/POs
o
Network Computer Systems Ltd.
39 Bampton Road, Luton, Bads.

&

'El'w -2 Ggmu for family entariainment.
nehars, eakout, Hengman, Jackpor,
i:rnn-tun-u Llﬂrhl.t-r:lu All on one ‘:::"9“0'
Price (8.5 incluging VAT and PBP. Send
your chegque o Teesk Lid, Bridewsll
Lane, Tenterden, Kent T BEY.

622

Acom Atom 12K ROM 12K RAM P.5.U.
Books EHMIM £150. Tet: Shewring 384

during day 0/2
0606

Programs for the BAC Micros A & B: Dadelk:
Fast M/C "srcade™ pama. Hi-rea graphics &

sound.

Thanon: adventure game on an
Alen World, £4,

SAE for fres . Choques 1o
Tachyon Cmﬁ'ﬁg West Wycombe

Road, High Wycombe, Bucks, HP12 JAE

21/2

Spectrum Spesker you just speakar intg
the mic. Outpul. No sokdering. contro
cassd £5.50. 11 Nomwton Close, Canford
Dorsst, BHIT TPL, Mi J.

29/2
Spectrum Races 1-10 pliyers, Bookmaker,
stunning M.C. hics. Pontoon, high-res
pectute cards. Masile dll'tmal“hnh. plars,
before they destroy you, camsetia, £4
inclusive, Cheques to Redman, 43 Mens Knolls
Road, Sundarland, SRE 9LG i

{

Hunter.

DRAGON 32 or
TANDY TRS-80 Colour

Lots of profrarm lots of useful
hints and information EVERY single
month in “RAINBOW™ an exicting
new 200-page magazine from
U.S.A,

Send £1.95 (plus large 56p s.a.e.)
for sample ssus 1o

ELKAN ELECTRONICS (Dept. YC),
FREEPOST, 11 Bury New Road,

Prestwich, Manchester M25 6LZ or
telepone 061-798 7613 (24 hour

42

CESIL. BAC model B. CESA as doscribed in
Book 1. Tope plus
mstructions 8. V. Webb, 3 Poplars Grove,
Maidenhaad, A

2

MEZ-BOA/K Wordpro €8, Dawbank £5, Copier
f4, Games £3. List = SAE: DCS, 38 South
Parade, Bramhall, Stockport.

82/2
Spacirum Dsassombler & Bz apes £2.00

sach or E£150 ropether ine pbp. Send
cheque/PO o Hollday, 44 Lennard Road
London SE20 TLX. 4071

SPECTHUH.‘?J( RAM —

Upgrade your 16K Spectrum to
48K with our RAM kit. Only fits
Issue 2 machines, identified by
& large chip in & SOCKEt I fing
with the "9" key, wvisible
through the rear expansion
cutout. The kit consists of
chips and instructions, and NO
soldering is needed.

£24.50 incl. VAT and P&P

% N ¥ ¥ W X X ¥

HAPPY WITH YOUR
DISPLAY?

Or have you got problems?

o Are your whites yellowish?

ols every other line a different
colour (like Venetian blinds)?

# Do your characters wobble?
(Some character wobble is
bound to exist, but it can be
reduced)

We have prepared instructions
to allow any Spectrum to give
the best possible results, by
adjusting internal controls.

Send £1 plus S.A.E. (Sent free
if vou order the RAM. )

Fountain Computers Ltd.,
Darvill Road, Ropley,
ALRESFORD, S024 IJBE.”

Acorn Atom 12K = 12K, PSV, £60+ software
worth £300. Can deliver ANYWHERE Bargain
£140 0G1681 2876 10/2

Swap your unwantod software via Soltwore
Exchange Club. 5.A.E. for details, UKsec 15
Turwell Groave Sheffiold S59GB. 241

ZX-81 GRAPHICS board ‘£15.85. Fits inalde
casn, Define up to 64 characters | + inverses),
SAE, D. Hutchingon (Circuitsl, 103 Vicarage
Wood, Harlow, Estax. 1471

MIBOK/A Horserace Analysis, Winnars
galore. A serous program Cassente: £5,75,
Details: Paragon Moorside Woodlands

261

Specttum Gamies Sabe. Venture (T games in
1), was £6. 3 compulsive games, was £5. The
ot on pne cassotte for just 08, Bobker, 29
Chadderton Drive, Unsworth, Bury, l.am:;t :
!

gama options, Glﬂmmfuiw Iﬁknllr.!‘l#.
Hgﬁnld Drive. Hoswall Maorsoyside.
PEP

672
BBC qualty programs: Low prices. “'Chess
Clock™ [16K) £1.95. “"Two-player
Blackjsck™ (32K] — (248, Datum, 22
Chasterfeld Road, Southpor, .
172
. Year's warmanty. Four
versions ol Basik, maching code, chess.
adveniures, databases, arcade pames £325
021-458 4582, (Binmingham], el

Dragon screencopy programs for Seikosha
GPI00A — print both text and hi-resolution
screans — in up to four shades — [5.95 for
casante ples full detalls — Brain Powar

Groaswen Cardit! CR4 JUT, 202

Vic-20 software Chess £7.00, Panic £7.00,
Fropger £9.99, Skramble £3.99, plus many
maore. Write o Live Wire 2 Harel Crescant,
Thornbury, Bristol ((454) 412835 -

12/

Store information. Storage program for any
Spectrum options include: Insert, Delate,
After, Rocall, Save. Only E3.50 on cagsette
with Tull instructions, P Banning. Box Nom?.

2

TINY PASCAL PLUS for PET (16K +, all
ROMS, dac or cassetie] and APPLE
ldmch. Package consata of Bne editor,
eompilsr, p-code ntorprater, &0
manudl & sample programs,

VIGIL intersctrve games language for PET
of VIC 185K H Includes 9 gamos &

S0/ 70 page manual. £18.85,
SAE for full softwars catslogue Wo:—
ADAMSOFT idept. YC), 18 Nonaich

Avenue, Rochdale, lancs. OL1Y BJZ.
2001

Software urgently requied!!| Arcade games.
Can you wnita programs for Vic 20, ZXB1,
ZiSpectrum?  We pay top phices lor good,

it Put your genius 1o work
" Write 10 Northwish,
Balli Bulding, Stanley Streel, Manchester
M3EFD or phone 081 BXX14 today. v

f

bath and other facilities.
£55.00 inclusive.

Weekend courses in Sinclair Basic, starting February
1983. 15 hours of instruction from a qualified lecturer,
Friday evening to Sunday evening.

Luxurious 3-star Worcestershire Hotel,

GAINSBOROUGH HOUSE HOTEL
Bewdley Hill, Kidderminster
(0562) 754041 n |

all rooms with
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BBC (32K and VIC 20 (65K

DON'T JUST TALK ABOUT
EDUCATIONAL SOFTWARE . . . TRY
OURS! EVERY PROGRAM IS
CLASSROOM-TESTED AND FULLY
GUARANTEED

“LETTERS" |IBBC only] — for ages4 0@
— toschos the cormect way 10 fomm koweer -
cast lomtors of tha alphsbat. Great

qmph.i:.;. Gwve yvour child a head-start in
parning 1o write. £9.95 for sune of B
prog)

rarms.,
“"SEQUENCES™® Seven common
mathematical sagquances clearly
demonstrated using full colour and sound
leg primes, squares, Fibonacci . . .} £5.95

ETRICS" Revises and tlesis
undarstanding of wvolumae, length,
chpacity, aréa, and masa. Five programa
on one tape for £9.95.

and marmy more. SAE for complete list

Spectrum 48K special introductory offer,
frea diary system with the Bank Account
Syatom, written 1o professional standards, ful
scredn entry, mantsng transaction file al
Swending Orders, Salary, Cheques, etc., print
stitements, why wai for the Bank, cassette
andd user manual, [5.00, Kim Gouldstone, &£
Budeigh Avenus, Wallington, Sumey, ShE
1JG. 257

MUSICSOFT
BBC MICRO 32K A/B

5 music games of memaory and dexterity.
Multicolour graphics, Fun for 5 year olds
yot ‘rustrating for gradustes. Variabla
spesds ond scale levels. Casserte and
Instructions £3.50

Cheques to Musicsatt
12 Fallowfield. Ampthil. Beds

16K ZXB1 Leads + manuals ASMIC chep for
mic programming, D80 worth of gamas +
mags, tape recorder all for £120. Good Exster
.

5/2
Vic 20 owners. Exciting educatonal programs.
Suitable for chidmen aged 62 years. £5.00
plus 50p PEP. Send for datails E.C.P. 39 High
Strest, had Weston, St Neots, Cambs.

Classified qutes
Linoge: 30p per word [Min 15 words) —
prepoyable

Lingoni achotiiars Shoud compiels the form

prondied i BLOCK CAFITALS. Phone numbir

counts a5 2 worgs. Marme ancd cidress o be
et FoF of usded o
'-'ac.'u., red i £F _fﬂoarra

Display — rates per sce (Min 212¢)
Onensertion E7.00
Thiee Insertions £4.70
SixIngerfions 06,50
T v Ingartions £6.00

E‘a\j.l'l:lj SOvrTiiers SHhowd provedis S8Drare
capy and preferaly resenve space by phone
for-g61 3031

Method of Payment

Chaques elc, should ba made payable

1o IPC Business Press Limited ond
crossed "'& Co™ | enclose herewith
cheque/PO for

Please debit my Access/Visa Barclay

CardiAmericon ExpressDiners Club Int/

fas below

B =

REREEER

! D ]
HERE

[T1]

Printors for £14.557 Yos, only £14.95 for a New
plain paper printer. Chegques/P.0. + E1.25
PEP t0: — P. Raipha, 1 Duxford Walk, Moston
M/108UN

34/2

JXEB116K Games Cassette. Four Programs
[(One Armed Handit, Word Game, Lunar
I,,hn:dlng, Godl). Al on one tepe. [4.95 to
Ushers, 60 Saton Rosd, March, Cambas.
5a/2

TEXAS TEa/44 SOFTWARE on tape,. from
£1.95 Send s.a.e. for kst Apex Trading Lid
I¥Th, 115 Crescent Drive South, Brdghion,
BM2 658

65/2

£XB1, 16K Tuition, testing, problems
[randomised) on Pythagoras Theorm — for
C.5.E./"0" mathematics. Previous knowledge
unessentlal. Cassette £4.50. C. Jones, 4 The
Eyrie, Burton-on-Trent DE1S 0DT

Az

¥ dverligavnenl. Bow Mol

SPECTRUM

INTRODUCTORY OFFER: Large
selection of software ond add-ons a1
dcount prices including

Mastorfile £14.25

The Hobbit £14.20

Pimania £9.50

Black Crystal £7.12

Tima Gata/Football M.nlg.u’
Penetrator £6.60
Orbiter/Ground Attack/Gulp

man/ Nightfite [5.65
Escape/3D Tunnel/Mapsman £4.70
Owar 76 different programs in stock!
PEP S50p Free on 3+ tapes.
Send large 5. A.E. for complete list
IVYSOFT, Dept. YC,
91 Cleava Driva, Ivybridga.
Devon PL21 8985
Tal: (07554) 4088
672

ZXB1 and Spectrum educsbonal and Qames
solftware send SAE. B Horsfiald 23 Lealholm
Crescent Mddesrough

72

Cemputer or Dasmy Wheel Printer wanted
urgantly, amythi congidered. BS5G, 24
Southernhay East Exnter 0B26 BE245E. o
I

VIC-20 Softwars Cassettes, £3.95 sach inc
postage, No. 1: The Rader, Spacewanp,
Broakout. Mo. 2: Skier, Cowboy shoot-out
Mo. 3 Scramble. All for the unéxpanded
VIC-20, uses Hi-Res colour graphics and
sound, Cheques/P.0.s. 1o A, Carter, Ewelma,
Ewan, Cirencestor, Glos. GL7 88U,

382

BAUG SOFTWARE
Introductory offer ATARI
7% % off hardware up to 20%
off Software. Commodore and
Drag on. 10% off X87 kay-
board £26.00,

Telephone 0232-621221 for
details P.O. Box 123, Belfast
BT10 ODE.

Spectrum software hbwary. Weakly hire from
Blp. Try programme out before you buy. Send
stamp for free catslogue to Thomas
McQueen. 25 Blenheim Gdng; Brixton Hil,
London. 5.W.2

B0./1

DRAGON 32

Five Exciting Games for
ONLY £5.40

Hi-res colour and graphics
Fun for all the family
BULLS & COWS
MAZE RUNNER
HAMURABI
RATTRAP
EARTH DEFENCE
ARGENT SOFTWARE LTD
Dept YC
Midcoun House
5 Lynwood Chase, Bracknall,
Berks RG1Z 2JT

46/2

DRAGON 32 AND SHARP MZEDK
SOFTWARE

Games Packs — [6.50 sach.
Games Pack 1 = Bowling, UFD, Muncher,
Micropoly, Mastermand,

Garmes Pack 2 — Racechase, Depth
Charge, Motor Cross, Glorous 12th,
Canyon Bomber

Garmes Pack 3 — Tank Banle, Resction
Tima, Blind Maze, One Man and Ha Dog,
Life

Garme Pack 4 — Poker, Portoon, Roulenes,
Othello, Stock Hroker

iSharp only]

Adventure Gamnes

Devils Triange = Sall to Bermuda but

berwidre of the Bermuda Trianglel — £5.00.
Earth Rescun — Search tha Galaxy for & rmre
mineral needed for Earths sunvival — £5.00
King of the Valey Try to control a
kingdom and it poople — £3.00,

Desert Patral — Find your way across a
desert but beware of i3 inhibitantsl —

£4.00

Educational

Maths Tutor — A set of programmes
designed to teach maths to children from
310 yrs. — £5.00

VWord Quiz — Find the hidden words in a
jumble of latters — £3.00,

Send chaque/PO or SAE for details o

Abacus Software
20 Rhosleigh Ave.
Sharples Park
Beltan BL1 BPP.

E

Atom Acom fully axpanded never used game
cassette, Only £120, Phone 531 6850 after 5.
/2

| ORAGON-T
AND BBC MODEL B

4T FLIGHT SIMULATOR

o~ Mrmumu-vuhq
wad ahpes. Tha T grogrem
wenn T Cesgon’s emoelend graptics

%
i
;
:
£
i

el cowes with bound 12 page mamcel
ol Gpians B0 VR sk 08 o
Faedoen |

ol TeaaT
enirtim ﬂa (PP et VAT oot
DA CE LTD. 1 Waverlay Rd.,
Hetay, Do, MEsshaater W JEN.

@ : Q0000
oocao
.{[G@@G}
CRRE

jolelele
Q000

L

Please insert the following advertisement in Your Computer Classified Section

CLASSIFIED

’ |

1

= : |

LINAGE

| £450

£6.00

£7.50

£9.00

£10.50

| £12.00

£13.50

£15.00

No. of insertions required| |

MAME [Prease inciude wilials)

ADDRESS . |

[SIGNATURE

Post to:

Cut out the order form and return
together with your remittance 10:
Clzssified Department, Your Computer,
Reom H211, Qusdrant House, The
Cusadrant, Suthon, Sumey SM2 BAS .
101) 661 3031

Daytimetel.no

Box No. required YESINO

Payment by credit card please state address card is registered

THIS FORM SHOULD BE RETURNED BY FEB. 28 FOR APRIL ISSUE PUBLICATION
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16K RAM PACK FOR THE

JUPITERACE
ﬁ THE NEW'PACER

- FROM STONECHIP!

,-_.—..-l* ‘-"..-

has . - " o o 4 —_— : Lo e |
AL = 1] . L vl T
J.r'&"" LT .",'--.-_.;;-. $hs -ﬂ..‘ AR B e M

L "‘t. "1 h&hu&“m&} P 7 RERrk ot x? B -'-' eE T ilﬁlﬁ_a 'F..J""I T‘ﬁ'l 11 Jmf M}H\L

The RAM pack that starts at a full 16K
and is easily expanded to 32K by plug-in module!

At last! The thing Jupiter Ace owners have waited patiently for.
A rnclimln}um of 16K RAM plus the added benefit of extending to 32K by a simple plug-in
module!
Now you can start to program seriously in FORTH without the restriction of 3K RAM.
Make no mistake. Not only is the PACER the first RAM pack for the Jupiter Ace, it is a totally
professional piece of equipment.

Look at just some of the features:—
* 16K RAM expandable to 32K * Professionally cased to enhance the look of your computer
* LED Power-on indicator * Wobble free connection — no loss of programs! * A fully tested
product * Complete with 1 year’s full warranty.
The NEW "PACER" is available now direct from STONECHIP ELECTRONICS.
Write now for quick delivery by mail.
Remember: For more power from faster FORTH . . . you need a PACER!

r---—-—_--___-_———_—_--

DEALER Engyy
POST TODAY to STONECHIP ELECTRONICS, Name: ... Pt RIES WELCOME
Unit 9, The Brook Industrial Estate, Deadbrook
Lane, Aldershot, Hants. (Telephone: 0252 318260)  Address:

Please forward me the following:—
..... QSS%ESE RAM packs for the Jupiter Ace @
16K expansion modules (to expand "PACER"

| eﬁngﬁﬁf&ﬂﬁﬂ%&%ﬁce of £............made STON ECHIP

Please ﬁé?e:téii‘gﬁ*é'e‘% %ﬁgiuae VAT, Post & Packing ELECTRONICS

for U.K. deliveries (overseas add 15%) "More ways to make more of your computer"
Delivery approx 14 days

_-____—-———---————-————-——-u

N Ty ———-_J
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DRAGON OWNERS .

HAVE WE GOT A GAME FOR YOUR

WINTERSOFT PRESENT 5 GREAT CASSETTES TO TEST OUR METTLE
AGAINST THE DEADLIEST ADVERSARIES, KEEP YOU GUESSING,

AND STRETCH YOUR CREATIVITY TO THE LIMITS.

Tpemyriniey

THE RING OF DARKNESS
The firse Tully hires graphic adventun gama foe
the Dhagon 32, Be you warmor, wirand, of thief
you trawvel the enchanted land, trade with lools
aned kangs alike, dare the depths of vast, monstor
filed 30 dungeons and face, at lasl, the secmt
quest. i you survive. It inciudes a save game
faitity It coukd e you weeks 15 payl
L10.00

| DRAGON TREK

An advanced Star Trek game in hi-res colour.
Mliad mext and graphici, Moveng Kllngtlm_ 5 skl
lewels, onboard computer and lag time
Intetaction will have you fepping Kingons wll
stardate 2477, 699

Ll

PEPPER’'S GAME PACK
6 GREAT GAMES ON ONE CASSETTE

NAD THE NECROMANCER
Nad has stolen your book of spells. Track him through the
calacombs and use cunning to trap him, but watch out for
serpents, trolls, ghosts, elc.

MUSHROOM MUNCHER
Stem the epedemic of blue mushrooms and flying pods. Look
out for the munch monster. 6 skill levels.

CHESSBEOARD TRACKER
Use cunning and strategy to trap the computer controlled
runner, but beware deadly blockouts many skill levels.

CHAMELEON RUN
The canyon walls are closing in, can you fiy the shuttle to level
10. 5 skills.

MASTERBRAIN
You'll need all your wits to crack the computer’s code. 3 levels
of difficulty.

| PEPPER’S BREAKOUT

Knock the bricks from the wall.
kevbhoard. 7 Skill levels,

TERRIFIC VALUE —

Operates by joystick or

ALL SIX JUST £7.95

ARTIST'S DESIGNER

Produco inincane dt,r:iy-u i hi-reEs grnphlr::. and save thim on catsetie, Full st of
foaturas inclide |¢-ln:ir_'h or kovbosrd contral, circles, paant, shapo replicaton and
teut merge lsheling. |deal for education, disgrams, home video captions £6.99

THE MINSTREL
A graphic music shedt on the screen allows you 10 Composs masterpieces, and save
them on Cadsetis. Educatbonal and entertaineng 599

Available from selected dealers or send cheques/POs made payable to:

S.W. WINTER & CO. LTD.

We have Dragon 32's in stock NOW £173.00 + VAT

101 Westminster Bridge Rd, London SE1. Tel: 01-928 5945 01-633 9611

ADVERTISEMENT INDEX

A Da vin Soft & Leveld 110  Remsoft 158
Active Software 105  Dams Business 27 Liamasofi 6 Richard Shepherd a5
AF Software 62 Downsway ag Ross Software 159
AGF Hardware 142 Dymaond 19 M 5
Abhacus Electronics 143 MC Lothlorian 104  Sivasoft 49
Acornsolt 24/ E M Gear Engineering 144 SW Winter 170 |
Acs Software 114 Educare 1100 Malva Lid 154  Salamander 141 |
Amba 145  Eltec Computer 105  Maplin Electranics Supplied 12,13, 147 Severn Software 104
Amersham Software 138 Epson 130 Melbourne House 34.56 Shards Software 79
Anir 16 Memotech 8,9 SHcaShop 7
Artic Computer 156 F Micro Aids 19  Simon Hessel 164
Audio Compting inside back cover  Foil Kade 146 Micro Game Simulation 82 Simon Software 160
Autg Ram % Fuller Micro 35  Micro Mania 82 Sinclair Research 117, 118, 119, 120
Automata 141 Micro Ware Leicester 94 Sir Computers 147
G Midland Computer Fair 158 Softex 155
B GCC Electronics 144 Movie Drome 95 Softwarae Farm 108, 141, 164
Bibi Magnetics 164 Gemini Marketing 162,163 MST 79  Sofwware For All 5
Basic Care 76 Gemini Softwarae 180 Micro Management 42 43 Software Library 146
Bea Bug 1456 Gilsoft 142 Softwara Supermarket 80
Bi Pak 128 N Stone Chip 4, B3, 169
Bridge Soft Ware ¥ 147 H National ZXB0 Club 17 Stork Rose 63
Bug Bear 144 Harris Lockyer 140 New Generation 157 Sunshine Publishing 58
Bug Byte 126,127 Hewson Consuliants 10, 11 Naxt Computes 154 Superior Software 106
Hisoft 13 Morthiedigh Inside Front Cover Swanley Electronics 132 |
C Hunter Electranics 157
CJE Micro 102  H & H Software 143 O T
CP Software 134 Dakleaf 140 Timedata 142
Clares of Winsford 158 | Oric Products 48 47 Transform 114
Calpac Softwane 160 Imagine 150, 151, 152, 153, Back Cover  Oxford Publishing 8 Trojan Computers 155
Cambridge Micro 96 IJK Software 161 Oz Software 157 Twickenham Computer Centre 146
Cambridge Resaarch 112  Impact Software 132
Campbell Systems 125  Intortext 158 P v
Carnel Software 128  Interceptor 108 Pase Computers 114 Vic Polyphonic 82
Cascade 112 Phipps Associates 74 V& H Computer Service 140
Cheetah Marketing 116 J Picturesque/ Addictive Games 99 \Victa Ceramics 157
Chromasonic 165  JK Greye 102  Print and Plotter 72 Video Software 160
Commodorns 22/23  JRS Software 104  Pro Software 125 \Visionstore 18
Comprosys 73 Program Power 36
Computer Concepts 106 K PSS 66 W
Computers for All 14/15 Kempston Micro 110, 154 Warp Factor 125
Computopia 143 Keyword M Q Workforce 92
Control Technology 26 QEO Systems 158 William Stuart 25
Crystal Computing 145 L Cuark Data 61 Watson Software 132
Laserbug 13 Quick Silva 62, 102
D Learned Information 32 X
DJL Software 128 Leisure Mail ™ R Kaviersing 140
DK Tronics 67,86, B7 Leon Nos 144 Redditch .2
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THE INTEGRAL EXPANSION
SYSTEM FOR VIC 20

& e

VIC 20

® It's a direct replacement for the Commodore 16K RAM cartridge but it’s no ordinary cartridge

@ It has space for the 40 column ROM or a programmer’s toolkit ROM

@ It has space for a cartridge slot, accepting any Commodore cartridge

@ It has space for an extra 16K bytes of RAM, making a total of 374K (28159 bytes free for basic, 8192 bytes for machine code or
game simulation)

@ It's part of a complete system including motherboard, Eprom programmer, 16 bit second processor, etc. and is available at many
computer stores and in most European countries

@ [t's designed, manufactured and fully guaranteed for 6 months by:

COMPUTERS PERIPHERALS MICROPROCESSOR DEDICATED SYSTEMS
Tel: (0702) 618144613081 Trade Name: AUDIO COMFUTERS
87 Bournemouth Park Road Southend-on-Sea Essex 552 50 England

IF YOU'VE ALREADY GOT A SINCLAIR RAM PACK,
ALL IS NOT LOST! £

WOBBLING

The Fix-A-Ram offer is for you. '-::.,£,.Q:_15....0

Program crashes on the ZX81 are only too well known, but one of the most
common reasons is ‘wobbling’.

The Sinclair Ram Pack is aitached to the computer by a small contact area, as
shown in figure 1.

We have designed what is much needed: a plastic sleeve, which is sandwiched
discreetly between the Ram Pack and the computer, called the FIX-A-RAM (see
fig. 2).

R%S LT: a perfect match and stability.

ThE THE MOST PRACTICAL
SYSTEM FROM:

Special
Ram pack

is for you!

@ It's a direct replacement for the Sinclair Ram Pack, but it's no ordinary Ram Pack!

® It has space for a ROM, either for games or more serious applications such as electronic _Z€N
spreadsheet etc. . . .

® it has space for the X-ROM CARD

@® It has space for a keyboard sounder

® It doesn’t wobble!

Available from Solidisk Technology Ltd. at the above address.



Imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside L2 3PN. Telephone: 051-236 0407
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