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'MORE MEMORY FOR MICROS!
look at what we can offer: :

RAMPACKS VCS 8K VIC DUO1~r ATO MI |

for SINCLAIR ZX81 SkRAM+3siots 22 4 sakramMony £ 70

00 adduptoc 20k RAM+168k ROM i

18K - the hagperadesie VCR 20/ VIC DRC w-PET | ||

to56k on the Sprket .£36 4K-£24, 2k increment-£5 64K-£80 128K-£1301
i1
£

it

TRS80-V.GENIE UK101:

32K bytes — £29 32K add on RAM £46 32K add on RAM £69
FOR A FREE BROCHURE, RING LINDA OR "
SUE ON SOUTHEND (0702) 613081
FORCREDIT CARD ORDERS, RING JACKIE
OR PAM ON SOUTHEND (0702)618144

CHEQUES AND P.0.s TO:

87 BOURNEMOUTH PARK ROAD, 31

SOUTHEND ON SEA — ESSEX SS85 244 |

: ALL PRICES INCLUDE V.AT. AND POSTAGE

56K — exceptional low 64K + Eprom programmer & il |
power consumption — £44.90 _user port — only £79 TELEX 995337 G AUDCOM B

We can adopt the above products for ZX81 to fit your new Spectrum for just £5 Extra. A TRADEMARK OF SOLIDISK LTD .,_':'_
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EDITORIAL

IN A CRUEL WORLD where peripherals such as printers and disc drives appeared to be the
prerogative of only the big-spender, networking micros together to share such costly
resources made sound economic sense. But now that colour micros complete with high-
resolution graphics, printers and adequate storage will soon be available for less than
£200, a question mark hangs over the future of “the network™. Yet for major firms such as
Sinclair Research and Acorn, their machines’ potential to be networked is still considered
important enough to figure prominently in their sales literature. This is obviously
intended as an extra enticement, particularly to the educational market where spending
cuts make austerity the rule and networking an attractive way round it.

Clearly then, given the recent falls in hardware prices, one might be forgiven for
believing that networks are an outmoded idea. In reality, however, they are a good
instance of a solution to a problem leading technology down a path it might not otherwise
have taken — a path which leads to unexpected benefits as often as it leads to wasted time
and money. Local-area networks have been the traditional domain of the low-cost micro.
Now communication between more remotely-located machines should become an
affordable prospect. An amateur group in Montreal has even formed a network linked by
citizens' band radio.

In the States bulletin-board networks are becoming commonplace. With this kind of
system you use your machine as a communications medium through which you can send
and receive messages from fellow users. Networks will enable home computers to be used
for tasks other than purely computing. Cheaper Modems bring in their train less
expensive Preste]l adaptors which in turn lead us to telesoftware and the advantages of
being able to access large and remote databases with a small machine. Sinclair Research,
with its sights set firmly on the software market, believes that its proposed £20 Prestel
adaptor for the Spectrum will make downloading software directly from a Sinclair
database the norm, and software piracy and distribution a thing of the past.

So, even if some of the original economic arguments for networking are no longer valid,
there is every reason to assume that it is assured a future on different butr equally
important grounds. B
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Cambridge Computer Store

Two Great Micros

instocknow! _
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Cambridge Computer Store
1 Emmanuel Street, Cambridge CB1 1NE
Phone (0223) 358264/65334
Also in our ‘Budget Micros' Dept: Commuodore VIC-20

KEMPSTON
(MICRO)
ELECTRONICS

ZX SPECTRUM HARDWARE

AVAILABLE NOW — A 24 LINE
INPUT/OUTPUT PORT, WHICH MAKES
USE OF THE BASIC COMMANDS
IN AND OUT ON THE SPECTRUM r——____---___

The Port is buill around a M.O.S. chip which imposes virtually no Post taday to: Print ‘n’ Plofter Products (Y6) 19 Borough High Street
D.C. load on the datalines. The device is Port Mapped and can be
configured in a variety of modes dependent on the particular
application. We musl stress that this is not a modified ZX81 Por,
but a purpose built unit designed exclusively for the Spectrum (16
line VO pori is also available for the ZX81)

The prices for the above ilems are as follows:

ZX SPECTRUM USER IO PORT

ZX 25LOT MOTHERBOARD

STACKABLE CONNECTOR.........cccoiiimsiiiinsninannsisniasisines £5.,
The prices are inclusive of VAT, but postage must be added at
70p for a single item, £1.00 for two or more items.

London SE1 9SE (or detail your requiraments in a lefter)
I Pleose forward me . . . ... Manuals @ £1.50 each
Packs of Printer Poper @ £10.95 each
I Print 'n’ Plotter Jotters @ £3.50 each
I Print 'n’ Plofter Films @ £2.25 each
All prices include U K. VAT, postage ond packing
I JRemittance enclosed. TIPlease bill my Access/Barcloycord/Viso

Mo

Name

Cheques/Postal orders made payable to:
KEMPSTON ELECTRONICS, 60 ADAMSON COURT,
HILLGROUNDS ROAD, KEMPSTON,
BEDFORD MK42 8QZ.

SAE FOR FURTHER DETAILS. I
Delivery 14 days from receipt of order. A. Pandaal, BScP.G.C.E I

Address : i
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We’'re only a few minutes

from your Post Box.

3 So why not try our mail order service.

(. FREE DELIVERY
On dll advertised items
Slmply complere coupon below

ATARI
800

ONLY

ATARI" y o WBBC Games Packs.

810 DISK DRIVE | / No.1 STARWARS — BLACK JACK ,,;;"';7-

SIMON — FORTUNE

WITH DOS I - ALIEN INVASION e |
[ / ; :
STAR TREK — PUCK CHASE 2 g
£ 299. 95 / No. 2 RASTERMIND i ;
ATARI 400/800 : 7 O R NOR SN~ SHAKES -'.Qa‘ )
— i J.R. (16K and 32K Versions =

cartaioce  £29.
= ONLY £10 each

EpSIlil?MSTCﬁ)j’L\:?re [ FREE DELIVERY OFFER ]
Beebtrek Q{j\.ﬂﬁ‘.‘Ll.El | Please send me:- |
with sound effects & colour grophics works in 16K £7_95 I £ '

| ot |

(omputers | e |

. I | enclose Cheque/P.O. for - £ I

'o' AI. | 2 UG T A NNl S e L e R e PR Y I

72 NORTH STREET, l |

ROMFORD, ESSEX. | |
TEL 0708 752862 e |

| Tel: Romford (0708) 752862 )
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of popular home computers.

benefits to you.
We guarantee if yo
we will match that price.

Spectrum is a new, rapidly expanding group of independent retailers who specialise in selling a range

Dur group policy is simple: we won't be beaten on price and ‘know-how: We can make this claim
because our bulk buying power ensures that we select and buy at the best prices and then can pass on the

u find 2n item advertised and in stock at any other retailer at a better price than us,

You will see we quote our prices both including and excluding VAT - no hidden 15% to suddenly uplift

your bill but also making our prices e
To ease payment we accept
Longer term credit terms are also available.

We believe our product ‘know-how’ is crucial to you as a customer. In every one of our centres there are
been trained by the manufacturers or distributors themselves. So we know what weare
help every customer, including the complete beginner, find and

personnel who have
talking about on the products we sell and can

asier to compare with our competitors.
Barclaycard and Access as well as our own Spectrum Charge Card.

understand the equipment to suit his or her needs, For us it's not just a matter of simply handing over a box and
leaving you on your own 1o figure it out. Our service includes ‘hands on’ experience thal we can pass on to you.

After sales care is also well catered for. Our own Spectrum Service Centres will insure that should your

machine ‘go down’ we will get it up and running as quickly as possible. We can also oHer extended warranties

at reasonable prices.

il order delivery we use Securicor for despatch to anywhere in the British Isles.

C: commodore
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COMMODORE VIC 20

The VIC 20 really iz
#ulraordinary vadue for mopey
1t does 50 moch foy 1o Eitle

15 tullty expandabie i
75K azér RAM, has a bl
sire bypewriter keybosrd aad
phegs strasght into your some TV, £19999 IH_E'“"T

Micro soft BASIC s standare uumm:mm.:
Lisguage b5 av bilable vid plug m cartridges. There ks alse o chaice
nr_:ﬂhr programa lof chest, mids and Languages a3 well 23 games
Printer disk drive and ctber peripherals, soitware and books are all
available 1o further eupand your uie

When it comes to ma y :
The cost is low and the service is good. Further details are available from your local shop at the time of ordering. i S EXCVAT | INE VAT
Finally, we should point out that although not every Spectrum centre carries every advertised item, VI P e 2050 I 210,00
they can always be obtained quickly from our central warehouse. It you have any difficulty, please telephone | £34a s |£308 08
Customer Service on (0727) 66646. e : £909 | Chens
Spectrum Computer Group s a division of Spectrum (UK) Ltd - Britain’s largest pholographic s 11 | 7495
il | .
e : | £34.05
g SRR mAA T a e .58
GAMES S
FroprETemen Aul tirthads Z
Thie model 400 by 16K of RiM atd 2 toachk LR lve ey baard rgdge | P | i |
The BOD model has 3 ptefesionsl sryle typewriter keybosrd and 2 g SV .l-:.l ol (B
memary which is user expandable to 436 Add geak drives (opia4) £ bigp
#nd a printed and you hawe »aysiem of Jdeguals powe far Sutsaess gied :" '-; jl::; :;
T L1735 | £19.88
EXC 5 Bivim
ATARI 305 5K COMPUTER (EXPANDASL | caaern |4se 8o e B
ATARI £ PROSRAM RECORDER ' ® | £50.00 il [
ATAR| 818 DVSK IV B3 |£299.95 7 | o]
ATARI 822 THERMAL PRINTER . i |£264.99 il i
WTARI 250 INTERFACE FOR DOT MATRIX PRINTER | £134.99 Lewr Compustes Py t I
ATARI V6%, RidS ExPanI0N FOR 800 i s | 64,99 W . :.” : e
KIARI GANES FADOLES (PAR) (211 | e13es WICR ; £0.35 | NovhI
ATAR] GAMES JOYSTICNS (PAS) i i1 £1ass £1000 | Nown
ATARI THERMAL PAINT PAPSR (2 A0LLS | f3s8 | Eamo g Mgt
ATARY BLANK DUSKE TTES (5 fam | 1599 | 055 | ow
SOFTWARE
.'|.|' :'J.":."..E."J::‘j'ih.llu-.;l:l 1387 | 1595
CONVERSATIONAL FRE) il ::
CONYERSATINAL LM | D3ees
COMVERSATICNAL 9a e | gae
Uh'mh'lhﬂiwjlr it L £35.9% A
B T ATARI 400 ‘.._.I-:y__nwyﬂp | .';_ £33 95 P50 | pmaes
e gﬂnrt:?ummu TOUCH TYRING i e - 04 | £23.93
!MH“HI“ o m:;'m = ASTERQIDS £0e | £29 85 T310s 5 |£229,95
e ot MISSILE COMMAND B3 A ACCUTRAK |
..T"Q:u'ﬁ'"' : TSN c0t | :;; - AN | 43| gose
e enaorwmisle: | £249.90 INCVAT |  soace moncuns i | c2ans :
STAR RAIDERS S ' ' | b
COMPULE Games ta very professionsl standards, Ay kEy o8 the keyboard SUPER BREAK-OUT I."_':' & £29.95 Double £98d, Souble denity disis {for Ga - + | £1.95
un'u-m-l-rlﬂmun!churufu.“,""i“,”"m“r"' Atari  VIDED EASE] F f24.50 s £330
Ew-nlt_n kave 3 exira microprocesser onbagrd especisly 1o eaghie COMPUTER CRESS I E34.50 . 1
m?mm’ There are over 200 programmable colsers and GRARET i | 22 | s
and 3 e ramge of progracmable sovads WOAD PROCESS0R (D) ! E1RAS el o
iees [LF] canridge ia and you have a comprehensive ASSEMBLY EDITOR e | E]’-gﬁ £300 | E1455
BERE ATLR( e v Smgle part 117 x 915" peindes panet ban af :
pated 3% -AE A4 £17.00 | HoWar 7200 sheets S Pk s
ALFRETON BIRMINGHAM
“pbel sl o CAMBRIDGE :Imurnn:r LONDOM SES MIDDLESERBUGH NOTTIRGHAM |
BBITY High Stramt 5 PR The Model Sgp ripaRg L Browm ” z WRLLINGTEN :
6 9 Bt Washocn Areads oty has Miieaag b Brow Camee Corpaters 5 - |
ek LR E el 0FT1 68087 ?«--rffﬁl"-fEﬂ Landgn SFQ Tal D642 :"thql‘z:a :',":":;i_?.‘.'g,. }
Godtreys BRADFORD cARDIFF S S st i NEWCASTLE READING Tel. 004 24342
28-32 East ol otosave Ranesil Ca et LENDON wit Fanars Davd Siente waFoR) i |
Tows Caners B Chapnce 1 1i Mg S ey =REabea Aty Eectroieaare 1511 Hogh Fran Compater Contr SRS Metrogystess 6 =
Babiio ard BOT L Caratt (Mkers Computer 120 Nattg Hll Gats Fidea Sty 8 Yoeld Hat Prace e iyt Wit
e West thap tel 0237 3960 Doirgaian) Lendon W Newcritle BEasine z Hash Sha i £ SRy
Ted 0288 289373 el 0274 304508 24 51 ken'y Rpad Tel @ 31 7028 Tel. D832 12607 El-ll.-'l. i "r'-fr--" sra |
BALINESTOKE BRIGHION EE.;" ::":-'rh:f;r:m .!"' CELESHIELD REWCASTLL oM -TYNE Tl OF2E 4803 :: fa-”;: 1540
Faecs Gt C T Electravcs i i Camere & Computer Newzpstie Lamena TEDDINGTON Tel. 0523 28607 et
213 Martet R Tie Spet LeEDs Centre & Computie M - b
ariet Flace 10k ens Azad - s S Mt Asitrwi WEST NROMWICH 0 I
Sosiigsicte Sriabicn Derhy Bazz & Bligh T8 Ml Sareet 15 Horthymbeclang 43 Bresd St " amd Wanng Luf |
s s,:;-r,. Tel: 347 44750 4L owet Breggate Maczigsteld Pt -« :‘..:Ia...en E; _-|J. J[‘l‘f; 1 hprmenn House |
g Susser Loeds Witetsner it U - 3 u..:rlr.'.:. Juire Hgh Sirpat
- oL G212 10834 ol 0532 85045 Ted. 0625 27488 ot R TS fot 01877 e eptoprryeet o 0308 275
DTRTY AT G559 Q20 Pl C505 27551
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we won’t be beaten
(L1 W > Lol (LIE . compare them!

The MZBOA is the newcomer fo the Sharp range

with the $&rious user very much i mend in the dessgn '
‘ Acomplete stend-slone 48K system incorparating 7y
I a profied typewnter keyboard with numeric pad anda 37 " "‘;"*—-_.,___‘_L'.
] green display screen. The "BASIC” contains 3 number of very ——

wyeiul addstions over (he
previous models

SHARP MZB0A

A ull line up of peripherals e Ly D

furthoer e 10 the vir / i
satifity of this machine £

INCLUDES £75 OF FRET

SOFTWARE

INC VAT
L (EETE 50
0 |E£450.00

|E115.00

SHARP PERIPHERALS FOR MZBOA

&

FNCVAT | IMCWAT

0| L2750 '| 60 B1 | EE9.5%
J | E35.66 L1478 {E169.95
0 JE4TT 28 g TetieasEn DM |E149.95
£546.25 PC 1500 $K BAM uporace | §4141 | Es9.85
Larrs SHARF PERIFHERALS FOR MIBOK

3 T flsppy dek uad (574 7) meludmg 10 cand 702 4% |EBOT.B6
2900900 (L1500 deskatCe manusl and cable EITeS! |E435.TS

L4500 | ES51.75 # [ot mat g |
o | 4830 % Expanton siedace (regeeted o0 edked [ bath sbave) £55 00 JEVI0.40
&S 0 EST.TS # Wpching code leaguage Lape and myngal o L3020
£0ma | £1us0 % Arembler fapes 08 Susua | (08 | L4140
# yesar ¥ Batic cooy | 4000 | 4600
% Pance | 4008 | E46.00
e with Ba3ic languags & Doulle precison Ja5e | £5800 | L4370

A gxteng woud PO wdn 5 casetle

0y chake lo gericna l"-"':.'fl-.':.- Iy STDP PRESS! AR IEE DR 00 GO 10 press we sl Bgrod 3 T

n2 1 5K bytes ol B ol the vy popular Shang MIBOE camaater 1 has 48K FAM (ppgeaa 34 5

e cemgowr e iC i | oirnimesenagisn s USE SHARD NI A0

e hand heid comgatens a Lape manodl 5 wiell &5 a0 sopletlics

Bt phic phistee or s combened praber and cavtatle hierlsce Dipe aml ey Thpe N M angrefide
| £ i fEs00 | ET4.75 package al the prde
PLIIT Caguelie intertace | BN | E1r§8 Phane naw o0 avadghd oy

£425.00 INC.VAT

The Nascom iz THE NASCOM
Brilish designed and buil ‘SPECIAL EDITION'

el £420 .95

al the first bome micros

1o appear in This Country,
some five years ago :: ?:
Since then, i1 has ]
been developed info one 549444 IHEI"“'T ‘ ::z:
of the most powerful and expandsble systems around. £5.9%
Mcanhave upto 206K enboard memory, combined e
with superb colour graphics, disk drives, prnters and various £8.95
inpit/ output lacifities can be added l £575
Such is the versatiity of this micro thal it has been L1580 o
adopted for numerous commercial applications including 398 | =2
nolel booking systems. blood grouping, wespoary 1na ; £4.95 | (=]
salellite tracking prra . iy E £6.45 | E
Previousty looked upon as a machine for the A A fiaCing Ac ':: g& | ==
knowkedgeable Bobbyiil only Spectrum aow bnng you ke W stock a0 extensive range of books 12 help you, Check below i 5‘5 | =2
apportunity 1o embark upon this remarkable sphere ol and we're sre you'll find something 15 whel your appetite £6.9% : .E
{Dmﬂlﬁtlﬂ’ i the aa5uest poisible way .llt.!dr'ln plug ol CRIN HiRdBaok £11.80 o i E7.95 | ==
and wse ‘SPECIAL EDITION® Nascom programmatle in oan £9.65 | = | 0 |
maching code or BASIC is now avallable from us £11.85 (=] 4958 |
It you are serious aboul computing the “SPECIAL EDITION E10.75 | E [ £4.95
it your starter pack. The initial machine provides 8K al i = . B |
memory but 2 simple plog in board upgrades your £14.85 | = | 815 |
computer ta SEK :;:: | E | + EH;: i
EXCVAT | INEWAT pans | = | p ;
THE NASCOM "SPECIAL EDITION' [42595 |£494.48 g9 | S | 34 Ames ﬁ.::
"SPECIAL EDITION' 48K RAM BOARD . | £12000 {g149.50 1255 | © | 30wsssicesc £5.50

Spectrum Computer Centres
pperate on an exclusive area
i i re about our
nd it you would like to know mo .
i ¢ Stem or Alan Warren now on

group, contact Mik i Lo DSk B

ecltrum
(0727)66645. p

= =g=:.. COMPUTER GROUP
S| p— %ufguingtupress.&&ﬂ.i.
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(until August

31st 1982)

On Atari & VIC computer hardware

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 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: VIC20 Colour Computer. Cash Price £199.99.
Credit terms: £19.99 down then £20 per month for nine months: Total £199.99.
Credit quotations on request.

The VIc 20 COlOI.II' compl.lter Lgrf}rrﬂuﬂlﬂn to Bls'ﬂ&f}ﬁ,‘“?ﬁ 5
: — Part 2 (ACS8N)  £14.95

Joysticks and Paddlas:

S o e oS s o o Single Joystick {ACh3H)  E7.5
Pair of Joysticks (AC37S) £13.9
Le Stick (AC45Y) £24.9
Pair of Paddles (AG30H) €139
Programming Ald Cartridges

Super Expander: 3K RAM and Hi-res graphics

(AC34J) £34.95
Programming Aid: Addiional commands,
function Key programming etc.

could be yours this week for just (ACSSK)  £34.95

Machine Code Monitor (ACSEL) £34.95

£ 1 9l99 down' Game Programs

Cash price and total credit price £199.99. | iogcmoe & posn w0

o OnoLh o

Order as AF47B Super SlotCartridge ~ (AC61R)  £19.95
- = Jelly Monsters Cartridge.  (ACE2S) £19.95
VIC20 Disk Drive: (AFS0E) £396 Alien Cartridge (ACB3T) £19.95
VIC 20 ACCESSORIES: 170K storage on standard single-density, Super Lander Cartridge  (AC64U)  £18.95
single-sided, soft-sectored floppy disks Road Race Cartridge (ACBSV) £19.95
Hat A rtri (ACEEW) £1
C2N Cassette Unit (AF45C]  £44.99 Add-on RAM Cartridges: Hﬁ:; Eﬁ:sﬁ‘?; ot ,;;;E?x \ :Egg
JK RAM (AF51F)  £29.95
VIC20 Printer: (AF49D) €£230.00 8K RAM (AF52G)  £44.95 Books About VIC
80 characters per line, 30 characters per 16K RAM (AF53H) £74.95 Learn Programming on % Sl
second, tractor feed, full alphanumerics and the VIC (WA31J) £2.50
graphics, double size character Memory Expansion Board: VIC Revealed (WA3Z2K) £11.50
6 ports for plug-in carridges VIC Programmers
(AF54J) £125.95 Reference Guide (WA33L) €1
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S'BB us at the

Compurter
Show

+ Centre
arbican
5 9-12 Sept

i.“ t‘

3 Consoles available:

Atari 400 with 16K RAM (AF36P)
Atari 400 with 32K RAM (AF37S) £395
Atari 800 with 16K RAM (AF02C) £599
AF36P and AF02C special price for limited period only

£299

Lots of other hardware: 16K RAM Module (AF08J) E65.00
Cassatte Recorder (AF2BF)  £50.00 32K RAM Module (AF44X) £125.35
Disk Drive (AFOBG) E£345.00 32K Upgrade for 400 (AF45Y) £75.00
Thermal Printar (AFO4E) E£265.00 Floppy Disk (YXBTU) £2.75
Printer Interface for 400  (AF41U) €59.95 Le Stick (AC45Y) £24.95
Prinfer Interface for 800  (AF42V) £59.85 Joystick Conirpliers (AC3TS) E13.95
Interface Module (AF29G) £135.00 For full details ask for our hardware leaflat
Versawriter (AF43W) £169.00 (XH54)) SAE appreciated

NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER’s CLUB. An independent user's group.

Four issues of the club magazine for only £1.60! Address your subscription to Ron

ld'l‘ll'l'lul't Games ALK |'1'
WL ter M éomnry M :_-'...;.;'.L .-l- 1 it i "
Business Programs Hevers (U -
Vrpaie 0.3 k = 10K - {00
Woord Processer 0-32K
Caltulaty 0 - 24K
Gragn=—H C- 16
d Sousnes 16K
i Arcade Games
00 Star Raiders E-Bx 9.9
Th Agerceds E- 8K a5
. Spacel rvaders E-BX D L -
Wy Mesgde Commang -E-BK-{¥B54L) £29.95
th-rBra-c-.-‘ [ + 8- [ YIGiG 450
5 Tari Trek C-24K-(YLMEP] £R95
Savi 'a"t- -0-32K-(YL3TS) £11.95
StarTrek 3 5 C-32K- (BOTSA) £12 5
Race in Space C-168-(BO3S0) £14.95 i
. Shonteneg Gariery C- 16K (BOJEF) £14 95 :
Hopaciox BK- (Y - W puntses Shood -C-16K-(BO12N) £1095 .
Jawhreaie - 48K - (BO260) €225 iF
Teach-Yoursell mmm: Basketba E-3K-(YGEIR) £24.50 i
L-:m_- u r.ar-"ﬁ 16X Tank Trap C-16-(YLIaM) 89" A
5 18 Taenk Trap -0-32% - (YLIS0) ©11.68 2t BF
1BK - & E 0
- 16 VESEN] E17 & Music Programs
20 - 16X (BO2OW) £295] Musiz Compois . ) 159
C-PaN [ £10 8% Megroa TREms, (e walh
- e B £14 gt Musi Composer £ - (B0 5
E - 165 - (05 B 0. gt
e LS ﬂnmpumunqu-ga;
B E10 95 i Strmen & 4 LRN - (ROAOHY £53 5
oy 15 BE - iYE 115 Bl £15 5 z LM
B A 7K B0 £ (BOSSY) T189 nGL—e i ]: ]
Bateg ol an 2% - (L £10 8 iBOLN) £19 '
Player i - o G YGEIT) £24 80
Payer M 24K 9 YLLOT] £15.95
Ly 4 109 T g4 & n [ =i &
..... ! bk i - f i Fsrl e ¥
Moy Yerteeal S 2EE - (B0 10 VT T Ty Eeg .
Send sae now for our new software leallet with details of all the above programs. Order As XH52G — Issue 2,

Subscribe now io America’s leading Atari-only magazine — Analog — & issues per year lor just £9.00, Order as GG248

Home Programs:

i1 i Arcade Games: yedeoEase E-1BK. [BOT2R €24 5
New titles this month aonge Den I ey st s 2
Learn Programming: Centinacs E-16K-(BO7OM) £29 Eu-_rl:fﬂ-:!.annu““. Ox. iboram ca0n
mvitation loProgramming 2 &~ 19t Pac-Man E- 16K - (BOTIN] € e 1Tk b ER V6K .(BOTSS) €795
mrtal --'.";‘ T amm --| C -F.’ ¥ _.}“ "-l'l ot Ot :I:.!r- E-GEJT : WL Ly
Business Programs: o e D-326-(B0T7)) £2 et o
Personal Financial LRS! yntar C-16K-|BOE4U) £24 0-32K-(B0730) L5395
\|1Eﬂ.ngmE"|" 0O :,_ . :'fu_'-u_f".'l !--.: 00 GE:EL—:": CrLHS-E D 1?h IBCEI|RII E.l : o e i e
Mertgageandloan -C-16K-(BOSEW) £1395  Galactic Chase {-16K{BOG2S) £15.95 el e

nIRP

Note: Order coodes shown in brackels

]

CHiRl

Prced cotect 5 times of oG 10 preds

(Effors pxpiuded)

or al

n'_i\“‘

/ﬁemﬂ “0%5‘:
g Atan an

159 15"' “"“quﬁm 748 0978 Road.

84 Londo"

clitt-on

e el (070

= I
T - - ! v N - )
Pl A - R o ch s ol o & T i A I
g L o] o ¥ o . L0k G0 A A A D : ; ]

Maplin Electronic Supplies Ltd _#™ . nsatod’ gy

P.O. Box 3, Rayleigh, Essex.
Tei: Southend (6702)
552911/554155.
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’/nn.uu'rmi for 1K

WAYA ) :
/\l

[ ZX8IENTS |

from

J.K.GREYE SOFTWARE LTD
THE NEW GENERATION SOF TWARE HOLSE

“Without question the finest machine code games awn‘aﬁfe
foday.”. ..M. ROWLAND Product Manager for W.H. SMITH.

only [198
10 Games incl ASTEROIDS. UFD. CODE. BOMBER,
GUILLOTINE, KALEIDESCOPE. etc
PROBABLY THE BEST VALUE Tk TAPE AVAILABLE.

¥We've done in Tk oL e D

requite 16k i do!

pames which soma of our COMpatitons

GAMESTAPE 7 for 180 only [3.98
*STARFIGHTER Superb machine code Space Battie. Set
ageingt 3 background of twinkfing stars, with stunning
exphogions — if you can hit the enerrnyl

P‘!‘RAIH‘D Can vou move the Pyramed? Make 3 rmistake and

T will collg,..a] A Thinkess game

ARTIST The ultbmate Graph ners akd. B Derections, 10
Momores, SAVE. COPY, RUBOUT, CLS, alc.

GAMESTAPE Jfov 18 anly (4.96
*CATACOMBS A Mult-Levsl Grlp-l'm;: Adventura., Each
level can contain up 10 9 Rooms, B Pasaages. 7 Monsters,
Food, Gowd, Traps, Phantoms, an Exit (to the next lewel),
and there's an infinite number of leeals.

NOTE This s MOT one of the necessarly limited text
Adventured as sokd ebsswhare

Wn sxcedent sddiclive pame which will keep you amused
for hours™. COMPUTER & VIDED GAMES

r,l.*l.-l'l.'ﬁvhi

GAMEETAPE 4 for 18K only £4 96
*3D MONSTER MAIZE The Game to Top All Others
Unbelgvable Graphics! Can vou find your way Ihrough the
Mare? The EXIT is there somewhers, but then so s a T.REX,
snd ity after YOU! AN in 3D (the T.REX wei actually sun
towwards you in full perspectvel], you've Rever Ben BnyThing
lie this before!
D MONSTER MAZE iz the best game | have seen for the
IxE1s COMPUTER & VIDEO GAMES
i | had o choote jUst ane DrOGravmms [0 AMpreil an sudience with the capabdities of
the ZXET, then J.K. Greye's 30 MONSTER MAZE would be the one without douwbt™
X COMPUTING “Brillant, boliar, beilllant™. . POPULAR COMPLUTING WEEKLY

GAMESTAPE 5 for 18K only £4.96
*3D DEFENDER The Ultimate Space Gama Super fast
Machine Code 3D version of the Arcads favourite. You have
to save your home planet from the marsuding Alen Spacecrah
This is all in 3D, your vewscreen shows you the view out
of your fighters cockpit window. The backdrop moves whan
you turn, of fly up o down (B fght directions), st as if you
were raally fiying itl But then YOU ARE! The Enem'.' Sluw'i
will actually poom towards you in 3D, pnd shoot you f you Wt them! Your dispiay
includes Scome. Shisld Stength, Alttude, Proxsmety, Foreerd Aadar and youl venwscrpen,
which shows your rotating homa planet, bacidrop of Stars, Meteors, Explosions,

Plsarms Blaats, your Photon Besms, up o 4 Enemy Ssucers and of courcs its all in
full 301

A SMASH HIT st tha I Microfeir imost of the other softwers houses wanisd &
copyl, B garres nod to be rkassd]

GAMESTAPE 8 for 1K only £1.96

*BREAKOUT Super Fast Full Screen Display Game. Your
all time favourite with an added twist. See how much Money
you can win and watch the pounds convert 10 Dollars. Al
in Maching Code for Fast Action with 3 Speeds, 2 Bat Sizes
and thiee angies of rebound! The best BREAXOUT around
and at this price you can't go wrong!

N

o

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and UK.P. &P
{Add appropriate Postage on Foreign Orders). Chegques/P.0O.s 1o

J.K.GREYESOFTWARELTD

16 Brendon Close, Oldland Common, Bristol BS15 60E

CREDIT CARD SALES: Phone: 01-930-9232 (9 a.m.- 7 p.m.)
FOR INSTANT DESPATCH

Hf you prefer to see bofons buying, our range of GAMESTAPES
ane stocked by the folowsng si0ms.

BUFFER MICROSHOP I74A Streatham High Rd,, London SW1E:
GAMER 2 Gloucester Rd., Brighton;

GEORGES B9 Park St Bristol, Avon;

MICROSTYLE 29 Ashedere, Lansdown Rd., Bath, Avon;
MICROWARE _ 131 Melton Rd., Lecester;

SCREEN SCENE __ — 144 51. Georges Rd., Cheltenham, Glos;
W.H. SMITH O 200 Computer Branches;

ZEDXTRA _ 5§ School Lane, Kirgon, Boumemoth, Dorset

TRADE'& EXPORT ENQUIRIES WELCOME

10 YOUR COMPUTER, AUGUST 1982

EVERY THING

OFFER...PLUS

EXC VAT INC VAT

Mascom 3 48K
W have in sieck the full range listed Computer E459.00£573.8%
by Spectrum. Mascom RAM B 16K
The MZ 808 and a full range Board {kit) E80.00 £91.00
of peripheraly Mascom RAM B 16K
Board (built) E100.00 £115.00

Additianal 18K RAM £15.00 £17.15
Additional 32K RAM £30.00 £34.50
40K Add.an Memory Board

for “Special Ediion™  £130.00 £149.50

APPLE

Apple Il and 11l Computer Systerms in
stock and we are an authorited Service

170 Board (kit) £45.00 £51.75

'::rn1r|.-ﬁ:lr.ﬁ.pp'f.' PIO Option £12.00 £11.80
O CTC Option £14.00 £16.10

for jarman Business Sysiems. UART Option £16.00 £18.40

Mascom Single Disk
Drive inc FDC Card
Maseam Dauble Diak
Dirive inc FDC Card

£470.00 £540.50

NASCOM

EXC WAT

IMC VAT E685.00 £787.75

Mageom 2 (kit) No user RAM MAS-DOS
£225.00 EISE?S Qperating Systern,  £45.00 £51,75
MNascom 2 {built) No user RAM CPiM 2.2

F?BS D0 EIT.75 E100.00 £115.00

Dineratine Svitem
Mawem Power Supply (k) MAS-5YS 3 Operating 1
£35.00 £40.25 System £20.00 £23.00
Mascom Micro-ed BK Computer ZEAP Z A for

£399.00 £458.85
Mascom “Special Edition™
8K Computer E415.95 £494.44

MAS-5TS (EPROM) £37.00 £42.55
8K Microsoft Bagic ROM £20.00 £23.00
MNascom 2 Graphic RCM E15.00 £17.25

SRS MICROSYSTEMS

94 The Parzde, H.gh Stress, Warlord, Herts,
Telephaone (0913) 26602,

YOU'LL VALUE DUR EXPERIENCE, YOU'LL
YALUEOQUR PRICES. FREE SECURICOR DE-
LIVERY OR POST ON ORDERS OVER £50,

pre ey and begre g dpeahle nepl! Burw crpided o mered for b md BT
rw prarmiat A Whitlerd. Adcena b Barclyyoard seelopme
Herg purchigd and pars duchirpe avaiable, £ 8 O.E

THE SYHMBOL OF VALUE

Mo

: If you own a ZX81 '

or a ZX SPECTRUM
then you need the
ABACUS CONTROLLER

E"?‘ . SPECTRUM
eveinp o 5 3
Siminate tedious , Single switch
swapping of plugs selection of
when LOADING or SAVE LOAD
SAVING programs :
on cassette. &
One switch operation LAMP modes.
allows seloction o
TALK, SAVE, CUE .E_"'"'m
and LOAD modes. amplifier and
Using a built-in loudspeaker
microphone/ spaaker
to sliow fast and boosts
reliable program Spectrum
name and cueing. e
out-put

£14.95

BBC & TRS-80 owners:
Your controller has a cassette motor override switch.

Send cheque or P.O. for £12 (£13.95 for TRS-80 or BBC
controller) including P&P to:

ABACUS ELECTRONICS
186 St. Helens Avenue
Swansea, W. Glam.
Tel: (0792) 50282



866
SPALEWARP 32K)

Space Warp is a fontastic space adventure game, for mare sophisticated them
most ‘Star-Trek' type games. Makes full use of the scund end graphics {zcilities,
and comes with a 15 page instruction booklet and o function key template
Probably the most complex spoce game yetl Incledes high-resolution sector and
battle displays, full stotus reports, energy allocation displays, and much more.

£11.50 inclusive

SPACE PIRATES (16K)

: .. Space Pirates is a new arcade-style game for the model A odel BBB.C.
'Illle ‘U’EI‘? ﬁ!‘S’t, perfE'Ct axrc ﬂde Miero, using high-resolution graphics and sound. Prolect yuu.?;pn::r:eneqw from
the invoding pirates. Wnten in mochine code for fast action and incredible

quality Machine Code game graphic effects

on cassette for the sensational [ERANRCEITIE

: 10 SenSC BBC CHESS (32K)
Very powerful chess game for the B B.C. Micro. One thousand levels of play, plus
many options including setting up bocxd for chess problems, saving game on
tape etc. Deals with castling ond en passant.
£11.50 inclusive

POLARIS (32K)

You are the capiain of o Polaris submarine sailing through enemy waters. The
enemy are attempting o get a large convey across the sea o support their koops
— your mission is fo sink a vital tonnage to prevent this.

Cmnpu!e:s':espﬂnseﬁ are vary fast

£8.00 inclusive

sirnc—i=rZX8I
MAZOGS £lo00 INVADERS — £400
STARTREEK ______ E500 DICTATOR £400
ZXAS ASSEMBLER _________ £500 DAMSEL & THE BEAST £6.50
ZIXDEDEBUGGER EEBL‘I CONSTELLATION_____ EROO
ZRIKTOCEXKNT— PROGRAM PACKS 18 {each) £400
Nﬂ,l‘[\'IHLL ‘ EIT Sﬂ
VICMEN £7.00
ANOTHER VIC IN THE WALL £7.00
VICGAMMON £7.00
ASTEROIDS £7.00
VIC PANIC £7.00
VICCOSMIADS __ £7.00
ATOM G
*-‘, "-,_'_. 2 L=
T ke
- N = 2 -
INVADERS __  EB.DD
CHESS = £9.00 FRUIT MACHINE £4.00
747 FLIGHT PINBALL £4.50
SIMULATION __E8.DO LABYRINTH £7.00
GALAXIANS £8.00 LUNAR LANDER £5.50
BREAKOUT ________£4.00 GOLF ____.f£500

ALL PRICES INCLUDE POSTAGE
PrEE En oae e e S S G SR SN SN S SN

Flegse send me
l I enclose cheque/P.O. kot
OR Please debst my Access ST
o BARCLAYCARD 4929 Expiry dzte

Name

o

Address

|
|

Code

Declers Discount Avelgble i
SOFTWARE; =« ==y =
&NSFP‘{D\FE 051-227 2542 or mal o
B GevTE SO TWARE. R

—— = ""F'I-"!-"B{_‘_\Q"‘ :-; % VYTSA
LIVERPOOL L3 3AR ot o]

L-------_------J

ZX8l. SPECTRU'M .B.B.C.MICRO..ATOM..VIC
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BUG-BYTE SOFTWARE FREEPOST N o7 LIVERPOOL L3 JAB



BIG VIC SAVERS

from the Exp

Wk il
o T

N INTRODUCTION
A‘iﬂ&lﬂ{} I’!I.ETi

PRETARE AR,

FOR STARTERS

The complete VIC-20 colour computer kit Your VIC Starter Kit saves £18 on RRP

10 get you started. fhefore VAT) and will be mailed complete
and ready 10 go.

The VIC is friendly, clever and very

powerful. Dur Starter Kt comes

complete with:
The VIC 20 colour computer

The VIC cassette deck

10 blank cassettes

The VIC pames joystick

The tesch yourself “introduction to Basic,

Part 1° and the VIC User Manual excd VAT

We supply a 13 amp plog and gve you ¢ o puass AT + 14
+ T4 peat B pacdng
the VIC Centre twelve months wamanty -ﬁ:::n

HAVE FUN AT

WMWWme o VAT
just £17.50 excl VAT
Choose from:
Biitz
Canyon Fighter
Star Woll
Tunesmith Any three VIC cartridge games from the
PR Software VIC Centre for just £43.50 excl VAT
Packman Chonse from:
Imvader Fal Super Sot
Vic Cube Road Race
(theflo Avenger
Super Moon Lander Super Lander
Total price £20.12 inc VAT + £2 post & Alien Gama
packing Amak
Bounca Out
= VAT flien Blin

ity Bomber

Black Hole

Total price £50.02 inc VAT + £2 post &
packing

To order Send mad acder 1o

ADDA Home Computers Lid, FREEPOST, London W3 B8R — you do not need a stamp
~ enclosing details of your order + chegue to include VAT + postage & packing
Instant telephone orders: Telephone the VIC Centre on 01332 9304 and gquote your
Visa, Access or Amencan Express number

erts

gRVE ==
GETTING BIGGER

Got a YIC 207 Then you will probably A 16K Rpm expansion cartridge

want 1o expand its memory capacity and A choice of sither Frogrammers

use carndges such as the Programmers  Referance Guagle or I Amveslbd and 2
A or the Super Expander, With the VIC  choice of Super Expander o Programmers
Centre Expansion Package you can teke  Addor Machine Cnde Monitor canmidges
your VIC up to 30K with the Arfon

Expansion Unit with its seven slot

mother boand and integral power supply.

The alurminium cover will allow you to

neatly position your monitor or TV set

For just £180 excluding VAT the Getting

Bgger kit saves you £20 and has exd VAT

The Arfon Expansion Unét Yot s CR A .

Cover to take TV :r:u e A

The VIC Centre, 158 Victora Faad, Acton, London W3 lnsar Morth Acton tube staten) has the widest range
of VIC sccessomes. AN the meme belpw are avadable mad order <just telephone with your credit cand member

Hardware and Peripherals Priza excl WAT Sermple: S B8
RS ZIX Canridge ns Matterwits 608
IEEE Cartidge 8 Kadde Checkens 1]
Vie 3K Rampaci M Walstragt 608
Vic BK Rampack k] Ales Bty B35
Vic 16K Rampack BN Vicaic 182
Programeners A anxn Hangrman Hengmash 153
Super Expander (High Resolstion) s SloRun L3
Machre Code Monitor Cartrdge s Duree Boggy L
Jeyinok BS2 Super Worm L]
Lightpen et ] Wirm 147
Joystich (picitng) 1300 Cowmc Battie L
Leweos RSZ3IC Frl ] Codeberaker 150
T Kt &0 Viterm A Eas
Wic Knt i Fedi | Star Wiz ED8
BGames Port Adagitor Cable 17235 Crazy Eallom 18
ROM Swemichboard B0 Jungin [k
RSZIIC fully implemented 600 Aabbit Funcions %
Cartridges Casteties regeirmng stdtonal 3K memory
Samelites & Meweories 113 Abas ing 16.08
Cloudburst n M Coromng 1R
Rengissance File 30-Maze 535
Star Batle 1735 Dragon Maze 695
Jelly Monsters 1735 Asterodd Ben 1m
Spadery from Mars nn WPM 182
Mezpor Run iR Vicat 182
{imega Race 1735 Shymath 508
Carsaties Snace Division fLevel 1) 5.08
Introduction o Baskc (Par | 1300 Thee Alenr £S5
Codebrrakes Coslemaker B9 Frope 18
W Seawvoll, Trap, Bounce Dut 8 Charse: X 43
Mormster Mare. Mah Hordler E55 uremwmnnlnl g [ g evtier, pouiage B
Renok o8

s addams

HOME COMPUTERS LI'D




FLEXIDISC FAN

ongratulations on your far-

seeing flexidisc experiment; 1
hope we are to see many more. Here
are a few notes on my own findings
when auempting 1o Load the
program.

First, being fexible, the disc
tended to distort and slip on the
normal turntable. This gave a
variable frequency signal which can
cause problems with the internal
clock on the computer. This was
easily overcome by Cellotaping the
flexidisc 1o a thicker backing and
further Cellotaping the assembly to
the turmtable. The method of trans-
ferring disc to tape was then used
and immediately problems became
apparent with the automatic level
control on one 1ype of music centre.

The signal was far too weak on
playback and Loading unsuccessful.
Changing to a stereo recorder having
a VU meter with a range 0 to 6, and
experimenting with different levels
showed that level 3, i.e., the middle
of the range, gave the best results.

A clear undistoried recording on
TDK tape loaded successfully and
back-up copies on C12 were made
immediately urilising the cheap tape
recorder normally used with the
computer. The game itself is good
fun 1o play and, as vet, unbeaten.

G L Smith,
Slough,
Berkshire.

FAIR PRESS?

s far as | am aware, Eric Deeson

has not published the para-
meters by which he judges software.
Perhaps he should include rthat
information with every review. 1
accept that a large part of his reviews
will be an expression of his personal
opinion, and that certain ¢lements
musi be a purely personal view, and
cannot- be guantified against a given
scale, for example, format or screen
layout, quality of graphics and
novelty.

However, the quality of a pre-
recorded tape is one factor which can
be more accurately assessed, and 1
feel that Decson’s approach 1o this
element of his reviews may require
some modification. In the May
review, Deeson writes: “A tape
recorder for £1850 from G ]
Henderson . . . is the Hong Kong-
made Duette, which had the task of
loading all the programs for this
review ...".

In view of the known problems of
the compatibility of cassette
machines with the ZX-81, is it a fair
test of ZX-81 software 1o use only
one casseite machine, and to con-
demn all of a company’s software ifa
sample fails on thar particular
machine? The two tapes from my
company which he believed to be un-
loadable were checked by five
independent exhibitors at the ZX
Microfair in Manchester and were
loaded successfully by them.

Perhaps the quality of the record-

ing on the tape should be evaluared
electronically, and if the tape fails to
load on one machine, others should
be rried.

Surely the main purpose of a soft-
ware review is to impart information
sbout a program to the buying
public, which they would only be
able to obtain themselves by buying
the product. On this basis, | believe
thar a reviewer should persevere
until he successfully loads a
program, and can fulfil his main
aim, and if that requires him return-
ing tapes 1o a supplier for replace-
ment, he should do so.

Martin Ridour,
Picruresque,
Wesr Wickham,
Kent.

NO GUARANTEE

doubt as in common with
many other readers of your
magazine, I purchased a full-size
keyboard for my ZX-81. I removed
the computer board from its casing
and fixed it lovingly into my new
keyboard. Away 1 wemi, fingers
dashing all over the keyboard, every-
thing was rosy.

Then one day my ZX-81 developed
a fault; not to worry, it was “fully”
guaranteed — or so [ thought.
According 1o Sinclair Research, 1
had invalidated my guaranice by
opening and removing the computer
board from ‘its casing and it would
cost me a minimum of £20 to have it
repaired.

S0 to all those who have, or are
contemplating purchasing a key-
board, you have or will have thrown
away wour “fully comprehensive”
guarantee.

P ¥ Shaw,
Reading,
Berkshire,

PURE ARTISTRY

Pure Amistry program by
John Marshall, Your Computer
June, does have one disadvantage.
Everywhere the spot goes it draws a
line. Using the space bar in con-
junction with the arrow keys pro-
duces a new set of values for Z and
can be used to move the spot without
drawing a line, or to erase a line
glready drawn.

The change makes use of the Reset
command to darken the position
behind the moving spot. Line 50 is
not required. Lines 60, 70, 80 and
110 should be modified to Else 66,
76, 86 and 116 respectively.

The following new lines arc
required:

66 IF Z =136 THEN 67 ELSE 70
67 Y=Y-1: GOSUB 200

68 RESET (X, ¥ + 1) GOTO 30
76 IF Z=144 THEN 77 ELSE 80
77 Y=Y +1: GOSUB 200

78 RESET (X, Y-11: GOTO 30
86 IF Z=160 THEN 87 ELSE 90
87 X=X-1: GOSUB 200

88 RESET (X +1,Y): GOTO 30
116 IF Z=192 THEN 117 ELSE 120
117 X=X+1: GOSUB 200

118 RESET (X-1, ¥): GOTO 30

YOUR LETTERS

200 IF X<0 THEN X=X +1 ELSE IF
X127 THEN X=X-1
210 IF Y<O THEN ¥ =Y +1 ELSE IF
Y247 THEN ¥ = Y-1
220 RETURN
The values of Z for diagonal move-
ment are 168, 200, 208 and 176.
This can easily be incorporated into
the program if required.
K J Maris,
Corgraze,
Nortimgham.

PET TO VIC

y people will have experienced
the frustrating fact thar Pet-pro-
duced data tapes will load on the Vie
but mot wvice-versa. This can be
remedied by the following procedure.
Before loading the program type
the following, which is for the
standard 5K Vic.
POKE 4096.0
POKE 41,16
CLR
For a Vic with 16K expansion
Lype:
POKE 4808,0
POKE 40,1
POKE 41,18
CLR
1 can assure you this method
works as | have been using it for
months withourt fail.
Preston,
Lancashire,

BBC TIPS

re are some discoveries 1 made

using my newly-acquired BBC

model A, which are not in the
manual.

Peck and Poke are virtually redun-
dant on the BBC Micro except for
screen control. To find the character
number of a character on the screen
use:

PRINT P{HIMEM + X -+ Y *40)
where X equals the number of
columns across and Y the lines
down. To Poke the screen with, say,
a2 use:

HHIMEM + X +Y" 40) = ASC2™
Notice the equals sign instead of the
usnal commia. In Mode 7 (telerexr)
only a black and white text is
apparently available. However, there
are in fact six other colours, chunky
graphics, double-height and flashing
characters. To obtain the colours,
you must Print a control character
by using

PRINT CHRS(X)

or
VDU X:PRINT;

These codes are: 129, red; 130,
green; 131, vellow; 132, blue; 133,
magneta and 134, cyan. For
nsfance:

PRINT CHRS(134];"Mark Stephens™
would print the name in cyan.

For chunky reletext graphics, add
16 10 the colour code that you want.
Chunky graphics replace numbers,
lower-case letters, and some
symbols:

PRINT CHR#&(150);"55"
would print two cyan reciangular
graphics. For flashing letters:
PRINT CHR#(135);

To obtain double-height characters:
PRINT CHRS(141):""Your Computes”:
PRINT CHR&(141);"Your Computer”

will print Your Computer in double-

height characters.
Mark Srephens,
Poartsmouth,

Hampihire.

VOYAGER ERRORS

ere are two errors in Voyager
nicm in the July issue on page
82
170 PLOT 6, SIN(RAD(Y +INC})
®x +M, oc
120 FOR X=R"1.2 TO R*25 STEP
R*0.08
These faults are by no means
obvious, and they stop the program
giving meanmingful results. Also, how
about a bit of colour? For example
50 VDU 19,1.0,0,0.0
110 VDU 19,1.3.0,0.0
will give yellow on a black back-
ground.
A § Day,
Fercham,

Surrev.

TRANSFER CODE

’n the June 1982 issue you pub-
lished a program by Nick
Godwin for transferring machine-
code from Rem to RAMiop. It
seemed to require about 1.5K. This
program is 24 bytes long and does
the job about 100 rimes faster. [ am
assuming that RAMuop has been
Poked with 124 — that 15, Poke

16380,124,

0 LD BC

14,00 Number of bytes to be
transfemad

11,0070 To 32,000 on

21,8240 From 16514

ED,BO LDIR

ca RET

To reverse the transfer exchange the
addresses so

11 82 40
210070
John Nilson,
Redhill,
Surrey.
ZX-81 VERIFY

do not own a Spectrum, but I do
verify my programs on my
ZX-81. If the Break key is pressed
while in the load mode it will either:
New, if part of a program is loaded;
or Break if the program has loaded
or if no program has loaded, giving a
report code of 0/0.
Therefore, to venfy a program
follow this routine:
B Save the program
BDo not press New
BLoad the program
Wit the loading is completed satisfact-
arily — 0/0. If the loading failed then
aither pull out the ear plug then
Break, Mewhne or wait untl tha
screan displays the “I'm looking for &
program” picture then HBreak, New-
line. This will result in 0,0 then return
the listing — try again.
P Alcock,

Castle Cary
Somerset. i
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NEWS

£50 Binatone will offer 16K,
colour, sound and keyboard

BraTONE'S new machine may knock
the bottom out of the micro market,
Ar £49.95 for typewriter keyboard,
16K. RAM. colour and sound it
would be formidable enough, but the
news thar it is to be sold in the High
Street through Woolworths, Argos,
Rumbelows, as well as by mail order,
should frighten Sinclair and tham
company s rivals.

Binatone is planning to sell
400,000 machines in the first year
alone. This has raised fears of a

Japanese takeover of the British
market. Binatone will make the
machine in Hong Kong using Japan-
ese components. The Binatone will
use Tandy TR5-80 software and will
be expandable up 10 64K.

By January, when the Binatone is
izunched, 2t least six new machines
will probably have beaten it to the
market but Binatone is bound to be a
strong contender because of its
experience in selling consumer clect-
ronics products.

Price war is new game from Texas and Atari

TEXAS INSTRUMENTS and Atari have
fired the first missiles of a price war
that should make Space Invaders
look like a vicar's tea party. Atan's
400 and the Texas TI-99/4A will
sell for less than £200 — a saving of
£100. With the new Dragon weigh-
ing in at the same price, there are
now five similar computers —

Fry’s software
library

LEASING BUSINESS sofiware packages
for minis and mainframe computers
is not uncommon. Alec Fry intends
to emulate the practice, in a small
way, with a ZX-81 and Spectrum
software library. He means to offer a
range of 30 programs for hire at £1
each per three-week period. The
range will include games, utility and
toolkit programs, all commercially
produced and on sale elsewhere.

Several software companies are a
little unhappy about the scheme.
Apart from the scope it offers for
copying programs, the scheme raises
the delicate question of copyright.
Fry aims to operatc a payment
system similar to that used by public
libraries. The Public Lending Right
meant that authors gained a copy-
right fee on books loaned out. At the
rate of a few pence per hire this
would be a small sop to any dis-
gruntled software writer.

It is very difficult to ensure pro-
gram security. Most commercial
programs start by disabling break
and interrupt keys. But with a
degree of expertise it is usually
possible 1o circumvent these and
other measures. An American firm is
even selling a program called Pick A
Lock, which is designed 1o assist
breaking and eniry — into software,
of course.

Midlands show

SmecLar users in the Midlands will
be able 1o enjoy an exhibition ar the
Bingley Hall, Birmingham on Sarur-
day, September 11. The new Spect-
rum will be on show, so if you are
still waiting, at least you can see one.
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including the Vic-20 and 48K
Spectrum — battling for the public’s
favour. All offer colour and sound,

The Spectrum’s strength s its
memory, while the Arari and Texas
rely on wide ranges of plug-in soft-
ware cartridges — although the
Dragon's ability to wuse certain
Tandy Color Computer cartridges
may diminish this advantage.

Ever since the Your Computer show
where Vic-20s were on sale for £135,
rumours have been rife that Commeo-
dore will drop its prices before
launching new models this autumn.

Spectrum is late for school

FIrsT THE good news — twice as
many Spectrums are now made as
are needed o fulfil incoming orders.
Now the bad news — the Sinclair
claims that the backlog would be
cleared and new orders sarisfied
within four weeks have proved un-

founded. Many who ordered the
larger Spectrums have waited eight
weeks or more. In addition to the
problems with the printed-circuit
board, Sinclair’s power supply packs
have also caused problems on the
Spectrum.

Casio has now introduced a printer for pocket computers and its pro-
grammable calculators. The FP-10 mini printer is expected to sell for
around £50 and is compatible with the FX-702P hand-held computer, the
FX-601P and FX-B02P calculators. Printout is at a rate of nwo lines a
second, 20 characters a line. Sales enguiries to Casio Electronics Lid,
1000 Morth Circular Road, London NW2 7JD. Telephone 01-450 8131.

Sinclair Research has had 1o wan
almost as long for the Government
o fund schools purchasing the
company’s computers, as Cusiomers
have for the delivery of Spectrums.
MNow the Industry Department have
added the Spectrum to its approved
list. Previously the Government
would only pay half the cost if a
secondary school bought a Research
Machines 380-Z or 3 BBC Micro.

Once your Spectrum arrives there
will be no shortage of software for it.
Many programs — old favourites
and new games — have just been
launched. Ex-Sinclair engineer
Richard Altwasser; interviewed in
last month's Your Compurer, has
produced the Cambridge Colour
Collection. 20 programs from Lunar
Landing to Home Accounts are
supplied on a cassetre with a free
book for £2.95. Awailable from
Richard Altwasser, 22 Foxhollow,
Bar Hill, Cambridge CB3 S8EP.

Campbell Systems has produced a
disssssembler for £5.95 from 15
Rous Road, Buckhurst Hill, Essex
1G9 6BL. Newsoft will allow you o
add a few extra chips o your
Spectrum with Roulette for £4.95
from 12 Whitebroom Road, Hemel
Hempstead, Hertfordshire. Jega
Software can offer Alien Command
from 27 Halleroft Avenue, Countes-
thorpe, Leicester LES 3SL. Quick-
silva charges £5.95 for Q5 Space
Intruders, available from 92 Northam
Road, Southampton SO2 0PB.



NEWS

Green light for the cut-price Amber printer

24868 PRINTER

NORMAL CHARACTER SET
DOUuBLE KWIDCTH

DOUBLE HEIGHT
LARGE CHAR'S

lower case alphabet

&)

SN

AT LAST, 2 reasonably-priced printer
has appeared for a wide range of
personal computers. Amber has pro-
duced a dot-matrix printer for
£69.95 plus VAT, suitable for the
Vic, BBC, Arom and others. The
company aims to be able to interface
with as many different micros as
possible including the ZX-81 and
Spectrum, although some will need a
scparate interface adapior.

Looking rather like a calculator
printer’s output, the printout gives
24 characters a line on plain paper.
This should prove more economical
than Sinclair’s thermal paper, while
providing better quality print.

The Amber 2400 1s supplied by
Amber Controls, Central Way, Wal-
worth Industrial Estate, Andover,
Hampshire. Telephone 65951.

Maestro's Microdrive is beaten
to the mark by Balkan BATS

Smcrams HOPES that his Micro-
drive would be the first rapid-access
low-cost mass-storage device on the
market have been smashed by the
Hungarian-built BATS MCD-1.

The hardware for the Sinclair drive
is now complete and a planned
launch, later this year, just awaits
some finishing touches to the oper-
ating system. Details of its mech-
anism remain secret,

In the meantime MCD-1, a micro
cassette disc drive supplying 150K
of memory, is already available for
the Vic-20, Video Genie, TRS-80
and the ZX-81. Although the drive is
cheaper than conventional disc
drives, the cost of a complete system
is far higher than cassette systems.

However, there is no doubt many
users will consider the gain in saving
and loading speed, as well as
memory capacity, @ worthwhile
return for the extra outlay. Having
used a disc it is difficult to muster
the patience needed for cassetie
systems.

Many software suppliers believe

Audiogenic Vic
cartridge

ANOTHER Vic-20 utility cartridge has
apeared on the market — Audio-
genic's programmer’s aid, Buti,
offers the usual range of facilities —
such as Renumber and Trace — plus
two new features.

Buti supplies an extra 3K of
memory, hex-to-decimal conversion
and a command which reformats the
Vic to 3K or 8K memory configur-
arions.

Retailing ar £39.99, it is available
from Audiogenic Lid, PO Box 88,
Beading, Berkshire or from Vic
dealers.

that small discs will eventually
replace cassettes as a medium for
games.

Macronics has beaten Sinclair
Besearch 10 the post by offering
drive and interface for the ZX-81 at
£160. The package includes disc
drive, interface card with disc-inter-
face programs, an expansion mother-
board 1o permit extra RAM and
printer to be attached, connecting
leads, and 2K RAM.

The drive, which is notably com-
pact, runs a 3in. floppy disc encased
in an audio-type cassette. BATS-
NCI, the distributor, claims two
advantages for it over other floppy
disc drives. It maintains that the disc
is better protected by a rigid cassete
and the drive motor is said 1o be
more robust.

BATS-NCI, which supplies a
drive on its own for £60, can be con-
tacted ar 375b Regents Park Road,
London N3 1DG. Telephone 01-349
4511. Macronics can be found at 26

Spiers Close, Knowle, Solihull,
West Midlands B93 9ES. Telephone
Knowle 3693,

ASK for more
education

SoME USERS have criticised much of
the available educational software
for being insufficiently aware of
teaching techniques and require-
ments. A teacher writing recently
complained that there were too
many drill-type programs. In
response to this kind of criticism,
several software companies have
developed programs designed by
people with classroom experience.

ASK L1d has assembled an impres-
sive bartery of educational experts to
design their programs, which are
then implemented by programmers.
It has released four games with an
educarional purpose for the Vie-20.
Intended for children at primary
school level, three of them are
engrossing enough for those in other
age brackers.

These cassettes cost £8.95 each
and are available direct from ASK,
London House, 42 Upper Richmond
Road West, London SW14 8DD, or
selected dealers. Telephone 01-876
0102.

Eric, stage left, is examining the Tangerine Users” Group fatest add-on for
the Microtan 65. The new EPROM storage card will accept 32/64K of
2716 or 2732 EPROMs allowing fast mass data of transfer of stored
programs into user RAM. Programs can be accessed manually or auto-
matically under software control. Up to four cards can be banked on the
system rack. Available for £38 plus VAT from TUG, 16 Iddesleigh Road,
Charminster, Bournemouth, Dorset BH3 7JR. Telephone 0202 294393,
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A.SK. announce the first four programs in a series of educational cassettes for the VIC 20.
These programs have been written by a team of teachers and professionally programmed
specifically for use in the home.

They are of proven educational value, complementing work done at school, yet all the
programs are designed to be fun to use — not just once, but over and over again.

We believe that these programs will give you and your family and friends hours of
worthwhile enjoyment. They will help your children to learn at home in a relaxed yet
stimulating way.

We Want To Count. A program for young
children learning to count which involves the
numbers 1 to 5. Children often find it easier to
recite numbers than to count things correctly.

Four different games give the child a variety of
objects to count, and are presented in an exciting
and stimulating way. Suitable for children aged 3
and upwards.

Facemakex This program is designed to help
improve spelling, expand vocabulary and sharpen
observational skills. There are thousands of
characterful faces you can make with the
program. Perhaps someone you know? Suitable
for children aged 5to 12.

Each cassette comes in an attractively labelled box together

with a colour booklet which gives detailed loading instructions |

and tells you how to use the program.

N.B. Because these programs make extensive use of computer
memory and colour graphics, a 16K RAM PACK (or 8K RAM
PACK for Numberchaser only) and colour T.V. are essential for
their operation.

If you do not have a 16K RAM PACK, we will be pleased to
supply one at the discounted price of £67.50 with your order for
one or more A.5.K. programs.

NO QUIBBLE GUARANTEE

If you are dissatisfied with any A.5.K. program, return it to us
within 7 days of delivery and we will give you a full refund
without question.

Not convinced? Then see our programs at The Vic Centre,

154 Vicloria Road, London W3, opp. North Acton tube.

AN AR
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F

ASK LIMITED, London House,
42 Upper Richmond Road West,
London SWi4 8DD

16 YOUR COMPUTER. AUGUST 1982

B o
i —

Twister A geometric puzzie that will tie you in
kmots, testing and improving your thinking sldlls
and powers of concentration. The purpose is to
rearrange coloured squares so that no row or
column contains a repeated colour. Set your own
puzzle and test the whole family. Suitable for
children aged 8 and upwards.

a B
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Number Chaser A car race provides an
opportunity to practice and improve estimating and
multiplication skills. You can choose the level of
difficulty you want making it different every time you
play. Suitable for children aged 5 to 12.

To A.S K., Freepost, London SW14 8BR (no stamp required)

Please send me:

; Unit price inc.
Quantity VAT + 58p p+p Total
We Want To Count| £9.50 s el
| Twister | £8.50

Faclglmaka: I £9.50

Number Chaser £9.50

16K RAM PﬁC_K = | £61.50
[ enclose my Cheque/P.O. for £ made payable to ASK. LTD
Name
Address
Please allow 28 days for delivery YC8



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.

L

Boris Allan discovered a CB
freak using a UK 101 in a pub,
and a monitor made out of a
cardboard box — in true Blue
Peter style — when he visited
Manchester Computer Club.

MANCHESTER COMPUTER CLUB is 50 energetic
that it has become known as MC2, Twice a
month the members meet at the University of
Manchester Regional Computer Centre. The
first Thursday in the month is a lecture, and
the third a workshop.

When [ arrived at a workshop session,
having warned the secretary Dave Wade
beforehand, nobody knew anything about my
visit — “We're very informal”.

I told one of the members, I come from
Your Computer”, 10 much merriment. They
all thought that his computer was too stupid
even 1o give simple orders.

Machines were scattered all round. Many
looked out of the ordinary, particularly the one
whose monitor had sides made out of card-
board boxes. Members own everything from
ZX-81s to a home-brewed 6809. Advice was
plentiful if slightly unhelpful, “Why don't you
buy a decent machine?'.

Ken Horton, a committee member, gave a
talk. on the possibilities of MC? members
linking their computers over the telephone
lines. MC? hopes to set up a bulletin board
once the members decide how to send inform-
ation down the telephone line.

After Ken's talk, Peter Hill put up an idea
for an MC? project — implementing a general
system [0 produce adventure games for
common microprocessors 6302, Z-80 and
6809. Fortified by general support, Peter went
away to develop his ideas and report back to
the next workshop.

Club members range from 14-year-olds to
pensioners and although some work with com-
puters, usually mainframes, others were

MA

butlding surveyors or newspaper printers. At
L5 per year and £2.50 for juniors for 20
meetings, the subscription is reasonably
priced.

The meeting adjourned to 2 local hostelry
where, with the landlord’s permission, Peter
Fasoli plugged in his Computit UK 101. He is
a keen citizens' band user as well as a
computer freak and he demonstrated his disc-
based record system for keeping track of
citizens' band handles, names and addresses.

MC? is friendly and knowledgeable. If you
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live in the Manchester area, and want to find
out more, contact Dave Wade, 28 Hazel Road,
Altrincham, Cheshire, Telephone: 061 941
2486.

Local news

Blackburn

BrackBURN Computer Club meets on the
first Monday of every month. Dave Walsh the
secretary is planning a monthly newsletter.
More details from Mark Brummier, the
membership secretary, Vulcan Hotel, Nab
Lane, Blackburn, Lancashire. You can tele
phone Dave Walsh on 0254-6601518 or Mark
Brummler on 0254-52431 for venues.

Harlow

HarLOwW Advice Centre hosts the Harlow
Microcomputer Club every third Tuesday of
the month. Bob Robson of 81 Stile Croft,
Harlow, Essex will be pleased to send you
information about the club. Telephone
Harlow 20730.

Fife

FiFe Computer Club relies on its newsletter
more than some of the metropolitan clubs do.
Members have to travel long distances to
attend meetings. Membership is, however,
hmited to people berween the ages of 12 and
20. More derails from Murray Simpson on
0334-72485.
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Brmgmg it all back home...

.To Manchester, birthplace of computing in
Britain. To Belle Vue from November 25th o
2 7th—the obvious place for the Northern
Computer Fair,
Folliowing the incredible success of our London
show ‘the biggest-ever personal computer
exhibition’ where over 38,000 people visited us in
3 days. we're going to repeat the performance in
Manchester
Whatever your specialised line of business—
personal computers, home computing; small
business systems; associated software—this is the
exhibition designed for you
It’s the ideal showcase for companies who neeg
to demonstrate to a fast expanding and
increasingly well informed audience all aspects of
personal computing

you cannot afford to ignore it
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For further detalls about exhibiting at the Northern Computer Fair, contact the
Advertisement Manager, Your Computer, Room L215, Quadrant House,
The Quadrant, Sutton, Surrey SM2 5AS. Telephone: 01-661 3127

Mame
Position in Comparny:

Company:

Address:;

Telephone:
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LONELY Genie I Microcom-
puter, early eighties, with large
peripheral family but currently
unattached, would like to meet
interesting, attractively pack-
aged software, Genie or Tandy

JN
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intel
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wish
may
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specification, for programming,
problem solving, entertain-
ment and long-lasting
friendship. Reply in confi-
dence. Box No RS232.
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mei
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tion.
hum
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ANSWERING MACHINES WIS
~ffice certified

Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won't
be long before you will want to expand your system with some of the wide range of peripherals which

make up the complete Genie System.

Firstly there is the

Expansion Box,
which immediately expands your
Genie's capacity to 32K RAM, and
up to 48K RAM if required. It can
be connected to 4 disk drives, a
printer, R5232 interface or S100

' cards.

Then there is the

Printer,

a compact unit with 80 column, § x

7 matnx print-out, which connects

to your Genie through the
Expander, or via the Parallel |
Printer Interface. |

The supreme advantage of the Genie I system is
its compatibility with the TRS 80, which means
that literally 1000’s of pre-recorded programs are
already available, just waiting to be plugged into
your Genie!

The recent improvements in the Genie system,
including Extended Basic, sound unit and
machine language monitor, make it the ideal
system for the committed hobbyist, and an
excellent and easy-to-use educational tool.

V) SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for all your technical advice and service back-up on any
aspect of the Genie system direct from the expens!

me D1SK Drive

gives you greater storage
capacity and full random access
file handling, with the option of
double-density through a
special adapter.

New Dual Disk Dnive

now available!

Finally, there 1s Genie'’s very own

12" Monitor,

a must if you want to let the rest of
the family watch their TV. in
peace!

Available in B & W or greentube.

Please send me FREE, 16 page colour brochure on the
Genie Computer System. I enclose 25p postage.

Address

i
MName. =&t = e e '
i

YC-82

. - ( Chesterfield Road,
U '._:_ y Mattﬂ{}h
- | Derbyshire DE4 SLE.

Telephone: 0629 4995.
Telex: 377482 Lowlec G.

Telephone




If the sales hype for the new Dragon 32 is to be believed, it
really is magic. Tim Hartnell looks at this new British rival
to the Spectrum and rates the real keyboard and 32K
RAM as good value for £200, despite flaws in the manual,
and in the colour and maths ROMs.

| e}

A DRAGON
FOR YOUR
DUNGEON |

METTOY'S NEW plaything may become a
strong contender for the title of **most popular
micro under £200". British-assembled and
designed, around a Tandy Color Computer
ROM, the Dragon will sell for slightly less
than £200.

If the demand created by advertising can be

satisified Mewoy's High Street distribution |

should ensure that tens of thousands are sold
before Christmas.

Full-size keyboard

For your money vou get a fairly large but
light-weight unit, with full-size typewnter
keyboard. There are sockets for standard joy-
sticks, Centronics parallel printer, ordinary
television or a monitor, and a slot for plug-in
cartridges. The computer loads and saves on
ordinary cassette machines, using a surprisingly
reliable interface.

The Dragon, which has 32K of memory,

in Cambridge. The memory can be expanded

to 64K. Most of the memory is available for
the user; it is not consumed supporting the

20 YOUR COMPUTER, AUGUST 1982

machine — although each graphic page in the
high-resolution modes takes around 1.5K. By
contrast, the Vic-20 makes available less than
6K and the BBC model A operating in mode 4
less than 4K.

The Dragon offers an extensive colour
Basic, with nine-colour display and high-
resolution graphics, 256 by 192 in the highest
mode, the same as the ZX Spectrum. There is
a trade-off berween the degree of resolution
and the number of colours available. Thar is,
the higher the resolution, the fewer the colours
you can put on the screen at once. The Dragon
can be used with a standard TV set or monitor
and offers 16 rows of 32 characters display,
fewer lines, but the same number of characters
across, as the ZX-81 and Spectrum.

Levels of resolution
A range of preset colour chunky graphics is

| available. There are five levels of resolution,
with 26K available to the user, was developed

point-by-point drawing, with point-by-point

colour, a feature not available on the
Spectrum, with commands to obtain lines,
feontinued on page 22}
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fecontinued from page 20)

arcs and circles. There is also a fast-operating
paint-in command to produce solid areas of
colour.

Sound output is through the TV speaker.
The manual claims five octaves, 225 tones,
155 tempos and 31 volume levels. The sound
is clear, but the single voice limits its potential
applications.

You can turn the casserte player off and on
from the computer, which opens up the
possibility of running a program which turns
the cassette off and on at particular points.
This has some good educational possibilities,
such as having French words spoken from the
tape as they are displayed on the screen.

Dragon did not announce the computer
until the production lines were running, in the
hope of avoiding supply problems. Dragon
Data is offering the machine to almost anyone
who will stock it, sidestepping the extra-
ordinary control over retail outlets which
other companies have exercised.

Will Dragon ensurc that stockists know
enough about the machine to help potential
buyers, and those with after-sales problems?

The company has already produced sofi-
ware on cartridge, including educational and
games packages. Cartridge games include
Ghost Attack, a Packman variant and arcade
games such as Berserk, Cosmic Invaders and
Merteoroids.

All cartridges cost £19.95, except for Ghost
Attack which i1s £24.95. This software is
expensive for a £200 computer. Eight
programs could cost you as much as the
COompurer.

Learning element

Games packs on cassetie cost £8 each. The
Dragon Special Selections are written in Basic
whereas the cartridges are in machine code
and are designed to be Listed on the screen, so
you can follow through a program, to work
out how it does what it does — adding an
element of learning to straightforward games
playing. You can learn how to construct a
simple database such as a telephone list,
operate a do-it-yourself calcularor and try out a
metric converter.

Unlike many programs available com-
mercially, the Special Selections are totally
transparent, so that you can follow every stage
of the program and increase your knowledge
of programming as you examine the listing.

Dragon also plans to introduce personal
finance programs, and a Compuvoice cassette,
that will allow you to add phonetic sounds, so
you can make your compurter speak with a
regional accent if you have the patience to
program it to do so. Hardware expansion
plans include a disc operating system, a serial
R5-232 port, and a major operating system.

The computer promises to be one of the first
computers which has been properly marketed
in the UK., supported by software, standard
hardware and peripherals and adequate
distribution and supply. In many ways, it
appears to be what the Vic-20 could have been,
if Commodore has not been plagued with
production problems, limited user memory
and fairly coarse graphics.

Richard Wadman’s manual takes the first-
time user step by step through Dragon Basic
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and programming. Unfortunately Wadman
launches straight into difficult and boring
mathematics.

The moving-graphics section is an improve-
ment on the Spectrum manual. A joystick-
controlled, space shoot-oul game is listed and
explained. However, the manual becomes very
difficult to follow when it tries to explain how
to use the colour. The trouble stems, in part,
from Dragon’s Basic. The colour is not
particularly easy 10 use above mode 0,
perhaps this is part of the price for buying an
old off-the-shelf, ROM.

Dragon may have to rewrite the colour
section of the manual to make it clearer.

Some of the graphics routines [ tried crashed
halfway through. Somehow, I had typed in
something which meant the machine refused
to enter any mode above mode 2. Dragon Data
claimed the routines worked on five other
machines. [ tried the routines again a few days
later, and discovered they ran perfectly.

As I was using a machine with an EPROM,
there may have been some subtle error which
hopefully will not be present in off-the-shelf
Dragons.
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CONCLUSIONS

WOn a scale of 10, | would give it a saven or
gight, with points being earnt by the exten-
sive Basic, the real keyboard, standard
sockets, and wide availability.

B The Color and Edit commands are a draw-
back because they are complex and far
more fussy than some other machines on
the market.

B The manual has too formal an approach 10
some aspects of computing, and a
bewildering method of explaining the
colour.

B The maths in the ROM is a littde odd, not
even holding some powers of two exactly,
like 25,

BSoftware support from the machine's
launch suggests an intelligent approach to

marketing, in which satisfying market
demand is considered more important than
involving the whole of the U.K. in a kind of
product debugging exercise.

HMThe Dragon is more expensive than the
Spectrum or Atom but the cost is justified
by the keyboard and peripherals.

B The computer offers more memory for the
price than any machine on the market
other than the ZX Spectrum. The colours,
although difficult 10 use, are good and
clear, except for the red which was far
from satisfactory.

B The cartridge software is as expensive as
the Vic-20's.

B The keyboard, although it feels plasticky, is
an enormous improvement over touch-
sensitive ones, and at least has a space
bar.




TEXAS INSTRUMENTS

You can’t get a Home Computer
from Texas Instruments under 16 K RAM.

Make the right move into computing
with the Home Computer from Texas
[nstruments. It gives you a large combined
RAM/ROM capacity up to 110 K Byte and
the ability to expand with a full range of
[Jf:npherais and software. So as your know-
edge of computers increases the TI Home
Computer will grow with you.

Just compare the versatility of the TI
Home Computer with its price ~you'll find
it real value for money that will prove to be
a good long term investment.

The T1-99/4A 1s a sophisticated com-
puter designed not only for the beginner
with its ease of operation, but also for the
professional with its vast computing wer
through a 16 bit microprocessor. An
simply plugs into an ordinary hou&:huld

set.

With its high reselution graphics with
32 characters over 24 lines in 16 colours
(256 x192 dots), 3 tones in five octaves plus
noise, and BASIC as standard equipment
and options such as other programming
languages -UCSD-PASCAL, TI-LOGO
and ASSEMBLER -and SPcEch synthesis,
vou'll find that the TI 99/4 A more than
compares with the competition. Especially
when the starting price 1s around £200.
When you want to solve problems there are
over 600 software programs available
worldwide - including more than 40 on
casy-to-use Solid State Software® Modules.

After all, from the inventors of the
microprocessor, integrated
circuit and microcomputer,

f~Lo
it’s only natural toexpect | dfq

high technology at a realistic H
price.

i

?ﬁé We'll help you do better.

£ TEXAS INSTRUMENTS
- LIMITED
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Don'tlet its size fool you.

It anything NewbBrainis like the
fardis.

it may look small on the outside, but
inside there's an awful lot going on.

It's got the kind of features youd
expect fromone of the really big business
micros, but at a price of under £200
excluding VAT it won't give you any
sleepless nights.

However, let the facts speak for
themselves.

FOR THIS MU(

i You get what you don't pay for.

| NewBrain comes with 24K ROM

| and 32K RAM, most competitors expect

| youto make dowith 16K RAM.

. What's more you can expand all the

| way upto 2 Mbytes, a figure that wouldn't
ook out of place on a machine costing ten
times as much.

We've also given you the choice of

256, 320, 512 and 640 x 250 screen
resolution, whereas most only offer a
maximum of 256 x 192.

SIZE

Big enough for your business.
Although NewBrain is as easy as

| ABCtouse (andchild's-playtolearntouse) |
| thisdoesn't meanit'satoy.

Farfromit

It comes with ENHANCED ANSI

| BASIC, which should give you plenty toget
| your teeth into.

And it'll also take CP/M® so it speaks |
the same language as all the big business
micros, and feels perfectly at home with
their software.

NO OTHER MICRO
HAS THIS MUCH
POWER

IN THIS MUCH

(’




So as abusiness machine it really
COIT eq INto its own.
he video aliows 40 or 80 :ﬁ?rna:ers

per line with 25 or 30 lines per page

giving a very ‘!D'LES'C."Ic.! 2000 « r ?JQC-
| characters displayinallonTVand/or
mor .trr And the keyboard is full-sized so
even if you're all fingers and thumbs you'll
still be able to get to grips with NewBrain's
excellent editing capabilities

When it comes to business graphics,
things couldn't be easier. With software _
C apat; ities that Ldf-hﬂﬂ..”E graphs,charts |
and computer drawings you'll scon be
up to things that used to be strictly for the
big league.

Answers a growing need.
| Although NewBrain, with its optional
| onboard display, is a truly portable micro,

' thatdcesn‘tstcpitheccrmﬂgthet;uaisr:—fa
| very powerl LJ| &}",‘:: elmL. |
' The Store Expansion Modules come |
in packages containing 64K, 128K, 256K
or 512K of RAM. So, hook up four of
| the 512K modules to your machine and
| you've got 2 Mbytes to play with. Another
feature that'll come as a surprise are the
two onboard V24 interfaces.

With the aid of the mulitiple !
V24 module this allows youtorupupto 32 |
machines atonee’allon the same ==
peripherdls, saving you afortune on extras. |
f_,..-_- Therange pf peripherals on offer

include dot matrix and daisy wheel printers,
9" 12" and 24" monitors plus 5% floppy
disk drives (100 Kbytes and 1 Mbyte) and
5% Winchester drive (6-18 Mbytes).

As we said, thisisn't a toy.

It doesn't stophere.

Here are a couple of extras that
deserve a special mention.

The first, the Battery Module, means
you won't be tied to a 13 amp socket. And,
even more importantly, it means you don't
have to worry about mains fluctuations
wreaking havoc with your programs.

The ROM buffer module gives you a
freedom of another sort.

Freedomto expand in a big way. It e AL 0 o1 s
gives you additional ROM slots, for system stttk i e

software upgrades such asthe 280 Newd Bitkin House, Somerset Road,
Assembler and COMAL, 2 additional V24 ddihel i sl bl S L) stpona ecngoniiom, | | _
ports, analogue ports and paraliel ports. I-Eam NewBrain order will include a FREE comprehensive user mamal acataiagueufmammnﬂdﬂe#‘
From now on the sky's the limit. and penpherals, and a detalled iist of available software. A
Software that's hard to beat Please send me the following:— Price per item LT
A lot of features you'd expect to find Quantity | ftem {lnc.\.fAT&p&pl Total oo
on saftw_are are actuany builtinto NewBrain A £23300 i il
NewBrain soyoudon'tneedtoworryabout NewBrain AD with onboard single line display £26750 i i
screen editing, maths, BASIC and graphics. Printer £46600
However, if you're feeling practical Monitor 12° £142.50
you ft:al: .ii_hﬂfays; lazkké hcutsﬁ;imlm minage- Total £ i
ment, statistics andeducational packages. T
And because NewBrain isn't all 'ED{'I{ ar%d lenciose a cheque/Postal Order for z,_mpayagagm(‘imr&dy[ %ums Syst%mrrﬁﬁ:_?ger Account.
noplay, there's the usual range of mind- ] NewBram, Grundy Business Systems Ltd., Grundy House, Somerset Road, ngton: ,
bending games to while away spare time. ' Please debit my Access Card No: my Barclaycard No:
Waste no more time. Signature
To get hold of NewBrain youneed go I

nofurtherthanthe couponat the bottom of
the page. Address
With your order we'll include a hefty I
instruction manual so you'llknow where
to start, and a list of peripherals, expansion Postcode

modules, and software so you'll know Registered Number 1522078 =3
et et e NEWBRAIN
B CP s the registered trde mark of Digdal Research ne Piease allow upto 28 days for delivery. gt




SURVEY

VIC EX

Expand that tiny memory and
you could take advantage of
all the Vic’s good features.
Boris Allan examines some of
the leading manufacturers’
memory extension boards and
cartridges for the Vic-20.

THE FIRST question we asked when reviewing
the Vic-20 memory-expansion units was,
“How good is the idea?”, and we judged that
probably the best ideas were to be found in the
Stack products — 3K memory and Storeboard.
By their very nature, when cartridges are
plugged into a socket, that is the end —
nothing can be added. Both the Stack 3K
RAM unit and the Storeboard have sockets at
the rear to enable the user to add further
accessories — in a similar manner to many of
the ZX-81 add-ons.

The quality of the conception behind the
cartridges from Commodore and that from
Arfon was not brilliant, but adequate. The
Arfon expansion unit was large and not cleverly
conceived. The Beelines Beebox, because of
its design, tended 1o obscure the television if
the television and the Beecbox were on the
same level. Generally, a set of staid products
which are far from the forefront of design.

Ideas in practice

One can have a clever idea, and carry it out
badly; equally one can have an ordinary idea,
and execute it extremely well. The Stack
products were clever ideas which suffered in
practice. For example, there was not sufficient
rigidity in the connection to the cartridge slot.
The Stack Storeboard had a further complica-
tion, in that, though designed to take an extra
24K which is plugged into the board by the
user, we were unable to open the case.
Though it must be possible to open the Stack
unit, our failure bodes ill for the ordinary user.

The Stack units seemed -to be well con-
structed, and the printed-circuit boards
seemed to be well prepared, but — on a
personal note — we did not like the black
leatherette covering of the Stack units.

The Arfon expansion unit needed little
¢xamination to reveal that it was solidly
constructed — the case seemed to weigh a ton.
It was herc troubles started: we had been
supplied with a case into which the Vic-20 is
cased and the rear cartnidge port has to engage
with a well-produced printed-circuit board. So
far, so good — even if a little tight — and then
we realised that the case needed a lid on which
the television should sit; an “optional” extra it
would appear. Without it we were unsure
where to put the TV. A well-made, if incom-
plete, piece of equipment. The Arfon cartridge

26 YOUR COMPUTER, AUGUST 1982




PANSION UNITS

Pictured together: Vic-20 in Arfon expansion;
Commodore cartridges resting on Beebox;
and Stack boards. Below, inside the

Beebox. Top left. Stack: mwddie, da

Vic on Besbox: bottom,

cartndges.

— the expansion unit has seven slots for such

cartridges — seemed to be equally well
constructed, as did the Commodore
cartridges.

The Beelines Beebox is supposed to do two
jobs: it increases the capacity of the Vic-20 and
also it provides a 40-column facility with
Prestel graphics. The Beebox is a black box
slightly wider and deeper than the Vic-20, and
about 2in. to 2.5in. high. The Vic-20 is
supposed to sit on top of the box. Unfortu-
nately, there is no provision for raising the
TV, so the Vic and box obscure the television
picture.

A connector is plugged into the Vic

L e
= |

3 #
J— S [ iy
3 o
L
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cartridge port, and another connector is
plugged into the user port: the television
connection is either plugged into the box for
Prestel graphics or into the Vic-20, with
adjustment of memory switches for the
expanded Vic with Vic graphics.

Cartridge connections

The cartridge connector on the Beebox
seemed a poor piece of work: there were spaces
in the top of the cartridge connector covered
by a piece of wide plastic tape, which one
could easily break accidently. The metal teeth
did not extend to the edge of the connector.

All the Commodore cartridges worked per-
fectly well, as did the Arfon cartridge and the
Srack 3K memory but, as noted, we could not
open the Stack Storeboard.

Our problems with the Arfon expansion
unit were to do with inconvenience, which was

unfortunate for a device which is to add to
convenience of use. To fit the Vic-20 into the
unit was an awkward business as was
arranging the cassette lead. To change the
cartridge one either had to remove the tele-
vision and lid, or not use the lid. It is not
possible to address the slots by name, which is
a pity, especially as it seems part of the design
philosophy.

The Beebox worked as an expanded Vic-20,
but did not work as a Prestel graphics
machine. That is, 2 machine which uses
Prestel graphics, but is not, as yet, connected
to the Prestel system. Plugging the TV into the
We could obtain nothing but snow on our
screen when we tried the other variant.

Prestel graphics

The Prestel system worked fine on Beeline’s
monitor, but not on the relevision, even
though standard Vie-20 graphics on the Beebox
worked perfectly. Programming the new
machine was not like programming the Vic-20,
because none of the standard Vic characters
were available, everything was in lower case,
and shortened commands such as Pr had to be
typed pR. When in Prestel mode the sound
generator was unavailable, and so the Vic-20
was silent.

While trying to make the Beebox work, we
went through the documentation carefully,
and like much documentation it left a good
deal 1o the imagination. The Beebox-40 User
Manual has been produced — it appears — by
a word processor, and so instead of proper
diagrams there are pretend diagrams. A
pretend diagram is one which is not drawn,
but uses dashes, colons, and stars, to indicate
lines. The use of such diagrams means it is
more difficult for the reader ro understand.
We did not find the manual very useful, and
would have liked at least one circuit diagram.

The Arfon documentation was better, with-
out being fantastic — at least it had a diagram.
The Stack documentation was interesting. It
had 4 demonstraftion program, and more
spelling mistakes than any other but it was still
not enough — no circuit diagram, for example.
The cartridges had no explanations, except for
the one from Arfon — but none was really
needed.

Though most people do not want circuit
diagrams with the increasing sophistication of
the ordinary user, more people soon will.

The final question must be, “Does the
product do what is promised? What i
promised?”’ For all cartridges we can say
“yes”. The Stack low-cost 3K RAM depends
on what you consider to be low cost, and we
felt that the advertising of the Storeboard

{continued on naxt page)
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{continued from previous page)

might be misleading. In the advertisement it is
claimed that you can power up the Vic-20 to a
massive 32K, for “only £49", bur beneath the
price you read in smaller type “(plus VAT) for
3K". So you find you have to add 24K RAM
yourself, and pay for it. I do not like such a
hard sell of decent equipment.

The Arfon expansion unit is commonly
pictured with a TV sitting atop, with the
optional lid in use. This is not fair, because it
is not the standard unit, and can easily
confuse.

Beelines claims that the Beebox makes you
“the owner of a pint that thinks it’s a quart”,

but later the company has a disclaimer which
says thar “no claim is made concerning the
reliability of this product. Beelines . . . cannot
assume liability or responsibility for any loss
or damage arising from the use of this product

.7 The Sale of Goods Act might have
something to say abour such disclaimers, so do
not be fooled — if a product is not reliable, it is
not fit for the purpose for which it was sold,
and you still have your rights in common law.

CONCLUSIONS

B Remember how much each of these
goodies costs, and compare its cost
to the cost of a Vic-20 when you are

making your decision to buy.

B Buy any of the cartridges, but you will
not be able to expand without the
cartridge possibly becoming
redundant. The Stack products
though insubstantial, are not too
highly priced — note that | did not say
“cheap”.

BThe Arfon Expansion Unit is
substantial, well-made, but expen-
sive, and it is not as convenient as it
might be — especially without the
optional lid.

B The Beelines’ 40 characters are avail-
able only in Prestel mode. =

Company Units reviewed
Arfon Vic-20 Expansion Unit
Electronics 3K RAM Cartridge
Beelines Beebox-40
Commodore 3K RAM Cartridge

8K RAM Cartridge
18K RAM Cartridge

Stack Computing Low Cost 3K Memory

Storeboard

Cost Address
£85 plus VAT  Cibyn Industrial Estate,
£26.04 plus VAT Caernarfon, Gwynedd.
Tel: 0286 5005
£253 including Beelines Bolton Ltd,
VAT 124 Newport Street,
Bolton BL3 6AB
Tel: 0204 385299
£29.95 Commodore,
f44 95 Baker Streat,
£74.95 High Wycombe, Bucks.
Tel: Slough 79292
£25.99 Stack Computing,
£49. 290-298 Derby Raod,

Bootle, Merseyside
Tel: 051 933 5611
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ANIROG conpiers
 Beginners Bag £504
vlcg 2@ (£240 INC. VAT)

+ CASSETTE DECK
+ INTRODUCTION TO BASIC
(PART 1) WITH 2 CASSETTES

LURITE
EFFICIENT

= X

+ LEARN COMPUTER PROGRAMMING
+ 5 EXCITING GAMES ON CASSETTE
FREE DELIVERY. 1 YEAR GUARANTEE
LARGE SELECTION OF SOFTWARE IN STOCK
FULL VIC 20 RANGE, DISC DRIVES, PRINTERS,
JOYSTICKS ETC. STOCKED. FULL STACK AND
ARFON RANGE STOCKED.
CALL OR WRITE FOR FULL LIST OF HARDWARE
AND SOFTWARE.ALL AT DISCOUNT PRICES
EXTRA 5% DISCOUNT FOR
1 YEAR ON ALL PURCHASES
WHEN YOU BUY A BEGINNERS
BAG

2ICOUNTER SERVICE MAIL ORDER SERVICE

26 BALCOMBE GARDENSE
ACO-OP CRAWLEY mp HORLEY, SURREY ;
| HORLEY 2007/6083 3

BARCLAYCARD, ACCESS WELCOME

CREDIT FACILITIES AVAILABLE B
HEEEEEEEEEEGDEEEEEEEEEEEEEEEEGEEEEU

@® Improve your ZX BASIC Programming
skills with this new book

® Assumes knowledge of the Sinclair ZX81
BASIC manual only

® lllustrated by over 25 useful and enjoyable
programs, demonstrating the rules
described, while making the most effective
use of 1K

® Many of the principles listed are of more
general application, most particularly to ZX
SPECTRUM Basic

® Send £3 to:

EEEE@EEEEEEEEEEEEEEEEEEEBE@EEEEE@E&E&W

Ivor Killerbite,

10, Elson Road,
Formby,

Liverpool L37 2EG.

8]sic/3/3/3/3/3/5/3/6.6/6.3/6 66,33 3 3G E GGG ¢
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MELBOURNE HOUSE - 2X81 - SPECTRUM

You'd be smiling too if you were Dr. lan Logan.

Dr. Logan is shown receiving the Rosetta Stone Award for
his perceptive insights into the way the ZX8| ROM
operates. Melbourne House are proud to be the publishers
of Dr. Logan's books.

Melbourne House are Sinclair specialists, publishing books
that are winners in every category. Whether you are a
beginner or an experienced programmer, you'll need
Melbourne House books.

If you've got a Spectrum on order (or better yet, if you've
already got your Spectrum), then you'll be glad to know
that Dr. Logan is working on Understanding Your
Spectrum, sure to become the definitive book on the
Spectrum.

So if you want to smile like Dr. Logan, you can do one of
two things: Order one of our books from your bookseller
or fill in the coupon and really understand your Sinclair, or
you can write a great book or program and send it to us.

Who knows! Your smile may be in this ad. next year!

O Machine Language Made Simple For Your Sinclair, £8.95

© Understanding Your ZXBI ROM, by Dr. lan Logan, £8.95

O IX8l ROM Dimmb‘! Part A, by Dr. lan Logan, £7.00

O ZX8| ROM Disassembly Part B, by Dr. lan Logan and Dr. Frank O'Hara, £8.00
O Not only 30 Programs for the ZX8I: IK, £6.95

O The Complete Sinclair ZX8| Basic Course, £17.50

Orders o
Melbourne House Publishers, Correspondence 1o Glebe Couage,
. WY o | 3] Trafalgar Road, Station Road, Cheddington,
LW ich Leighton Buzzard,
oAV L London SEID BEDS LUT THA

Please rush me your new Spectrum/ZX8| caualogue. (Please specify.)
_ Please send me books as marked above. Note: Please add 80p for post, pack & VAT

Mame

Ackdrens e R b e e T A - dizys Postcade

MELBOURNE HOUSE - 2X81 - SPECTRUM




Last month Tim Hartnell
majored on the Spectrum’s
graphic and colour capabilities.
Now Tim Langdell tackles its
sound facilities and develops
further the colour theme.

LIKE THE ZX-81, the Spectrum was built
down to a price and not up to a specificarion.
This meant that Sinclair Research tried to
assess how much you and I would be willing
to pay for a micro with colour, sound and
high-resolution graphics, and designed the
Spectrum accordingly. It quickly becomes
apparent when you explore yvour Spectrum’s
facilities thar, to give you reasonable colour
and graphics for the money, Sinclair Research
seems 1o have skimped on the sound capabil-
ities. In facrt, its sound is poor.

To produce sounds on the Spectrum you use
an aptly-named command called Beep. This
command is followed by two numbers, the
first of which is the duration of the note in
seconds, and the second the pitch of the note
in semitones above middle-C. Thus,

BEEP 1, 0
sounds middle-C for a second,
BEEP'1, 1

sounds C-sharp for a second, and so on. The
note can be from about 0.00125 seconds — any
shorter and it is not audible — to around 10
seconds.

To be more accurate, notes from around 60
semitones below middle-C, which is the lowest
pitch, to about 50 above can be up tw 10
seconds long. From there upwards, the note
has to be shorter, until at the maximum pitch
of 69 semitones above middle-C the maximum
duration is about four seconds.

The problem is, though, that the sound is
extremely quiet. Even in a silent room 1t can
be difficult 1o hear anything much higher or
lower than the middle-C. The highest notes
are virtually inaudible and perhaps this had
led to the criticism that the Spectrum can
produce pitches so high that they are only
useful for annoying bats.

In fact the top pitch is about 13,300 Hz, or
five and three-quarter octaves above middle-C.
This is almost two octaves above the range of a
piano but still, in theory, well within most
people’s hearing range. Certainly my bat is not
at all bothered by the highest notes.

The very low volume must be considered a
design fault and I hope Sinclair Research is
already preparing a modification for furure
Spectrums.

The only way to make the sound louder 1s to
take an ourput via either the microphone or
ear socket at the rear of the Spectrum and feed
this signal into the microphone socket of your
hi-fi amplifier, or into a similar input of what-
ever amplifier you might have.

The signal from the ear socket is a hrtle
stronger than from the microphone socket. 1
found that the signal is reasonably strong and
casily overloaded the input of my cassene
player. Connecting it up to my hi-fi’s micro-
phone socket worked better because my
Yamaha amplifier comes equipped with a
volume control on its microphone input. By
doing this I could obtain considerably louder
sounds which were much richer in quality
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than the sound coming from the Spectrum’s
own speaker.

The quality of sound varies a great deal,
though, across the pitch range. The lowest
notes sound like a series of clicks rather than
music, and the highest ones tend to warble. Of
about 10 octaves available, only about half are
really usable for music — but that is not bad
for a simple sound device such as this.

My main worry was that it was far from
convenient to always position my TV,
Spectrum and equipment near my hi-fi. It was
also a major nuisance having to plug and
unplug the cassette recorder whenever I
wanted to load a program, or save one on to
tape.

Enough of the criticisms — what can you do
with the Beep command? Of course, it is
possible 1o program simple tunes with it. The
Spectrum manual suggests that vou draw our
staves and bar lines for music and having
written your tune, vou can make a note of the
numbers which correspond to each note’s
pitch and duration, Yet that is not easy and

REM Composer & Tim Langdeill

4
2 DIM 41(802: OIM nisSe)
D3 LET r=@. LET E-l
il d BORDER S: PAPER 1: INM 9: ©
18 PRINT “"Enter BUur BUlie by
PUtLing the noke Lirst Aand
than it's duration.”
18 PRINT YOU have two dCctawv
[ # 3 !Tlftiﬂg atl middle ? “En
ter o Lo ror the ower 9C
Lva C to 9 i% the higher oRaE.
1&- PRINT “° oU pUL it all in
one Lina! (ef: clalfidll™
A7 REHM Duration 1 is one baakl,
2 i3 two bealts, 2tc.
a2 INPLUT as
3@ FOR 3=31 T 2]
gé IF CODE agis) 97 THEN GO TO
1
a2 IF asiada“em THEN LET r=l
33 IF agisde™y THEN LET rsl
34 IF af(3)e3" THEH LET re=.5
3= IF agisi="d" THEN LET r=.
AL I agisa)=""g" THEM LET r=i.3

presumes, perhaps wrongly, that you know
something about writing music in notation.
How much better it would be if you could
just play the Spectrum like an organ, or type
in notes as letters rather than complex Becp
commands. The listings in programs ] and 2
allow you to do these rwo things. The first
program simply uses the Inkey$ command 1o
read the keyboard. If you press key T it plays
middle-C, key Y 1s a tone up, and so on. ] leave
you o improve the program’s clegance and

SPECTRUV

1 RER unﬁnu Tim Langdeil
> BORDER Balin SIS ERae
1 CLS
a3 PRINT thlt one af three o
cLAVES; tqn. “m* 16 h:vt Biddie
C on Lthe T Ly, “Ffor an oct
ave higher, and “d- Fnr one Lowe
ek
4 INPUT q8 IF g8="m"” THEM LE
T L=d
= IF ga="u” THEN LET L=12
& IF qg="d~ THEM LET La-132
¥ CL3
8 INPUT “Want wibraioT™™
2 IF va=s"9" THEM GO TO
19 LET Xx=@.3: G0 TO 1S
11 LET x=0.02
18 PRINT PHPER a: IHH
pil g ™ n Fl‘l' a,&; " i,
a3.1i8; AT 3, : r ﬁj H_
PAT 3.;5 g ,H 5,18
“0~; AT 3,22 “PTiAT 1 8,4
Leuboard [aynut?
168 REHM Uszse inv. video
iNVErSe nuBbers:
PRI AT 2.5 "B ;AT 2.7
;aT 2. 9: "B ;AT 2,19; ?“,ﬂ"' =
- HT 19 "B /AT =2 - “?“
20 MK ="a" THEN =¥Yop
21 IF IMNMEYS="1" THEM BEEP
L
22 IF INKEYg="8" THEH BEEP
s
23 IF INKEY3s="y*" THEN BEER
K
har 1P IHNKEY$="7" THEN =R
E
v 25 IF INKEYS§="u" THEN BEEP
-
28 IF INKEYE="1" THEN BEEP
+E
27 IF INFKEYa="8% THEN BEEF
#E
FE IF INKEYs="0" THEN BEEP
Kk
29 IF INKEYS="0" THEH BEEF
e
38 IF ITHEEYS="p" THEM DEER
*t-x IF IMKEYg="r" THEN BEEF x,-
-
*3 IF INKEYS=“4" THEN BEEP x, -
ek
YAz 1F INKEYga“e” THEN BEEP x,-
K
d4 IF IHKEYS="3" THEM ARFER ¥, -
d+E
35 IF INFEEYS="w" THEN DEEF x,-
S+Ra IF INKErga~2~ THEN BEER x,-
5+E
i IF INKEYg="q" THEN BEEP X, -
F#k
48 GO TO 20 ngram 1
REH Frequentc enve Lope
: Tim tanqdcll
2 DORDER 3: PRAPER 6. CLS -
1@ INEUT “Start frequencu?™; F
11 SEN Tru Fad
20 INPUT “IntervalT";i
21 REM Try is=1
38 INPUT “End frequencu? ;fa
21 REM Try fead
42 FOR a=f TO fe STEP i
5o DRAY EB!: ie=a BEEF 2.03,8
&80 REXT
Te DRAL 20 P oBEES 2o, e
du FOR wefe TO F wicP -1
99 DRAY 2@0ri , =108y BEEF .03,
L
19090 MEXT w Proglram 3‘

ZX Spectrum
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Program 2.

find a way to vary the duration of each note.
You can store your tune for later play-back.
Why not program in two keyboards as on a
double manual organ?

The Spectrum allows you to program fract-
tional changes in pitch. You could use this
capability 1o mune your “‘organ™ to another
instrument, and you could also create other
scales than the so-called even-tempered one
obtained by Beeping whole pitch values. You
can even create scales for oriental music which

SOUNDS

uses more than just eight rones in a scale

The second program allows you to type the
notes as letters and the duration as numbers of
beats — alternating notes and durations. This
allows you to forget about the Beep command
altogether and you no longer have to calculate
what number the Spectrum recognises as
which pitch. I have made upper-case letters
stand for the notes from middle-C to the G
above, and lower-case letters are for the next
octave. You can, of course, alter this to your
Laste.

I have also made the basic beat half a second,
which you can casily alter, too. Notice that
you are entering your whole tune into a single
string, so if you want you could save vour
masterpicce on casselte — remembering to use
Goto and not Run upon reloading or you will
clear your string.

Unlike the BBC machine, the Spectrum is
not equipped for sound synthesis. So if you
have used a ZX-81 with either the Stuart or
Quicksilver sound board, you will be very dis-
appointed with the Spectrum’s abilities. The

duratignsirequancy
envelLope Tim Langde Ll
2 BORDER 22: PRPER 4: CLS
i@ LET i=d.0S
FOR f=0 TO Z STEP &.5
S8 BEEF (| ,f: DRAU J30@si .20&7
4B LET imi-2.00%
5@ MNEXT
&0 DRAW S0.0: BEEP 0.5.2
Program 4.
i1 REHM Fa climbs Lladdwei
Tim Langdell
2 REH L0 CreEale BAD Hﬂg
a2 BORDER 4: PAPER &: C
14 POKE USSR “p*, BIN SDDI1100
28 POKE USSR “p*#l,BIN SR2122100
20 POKE USSR “p .2 ,.BIN 106311001
Al POKE USE “"pY+3,BIN 81331118
S@ POKE USSR "p +4,.BIN DO211000
B3 POKE UAR "p"+5,AIH 21180108
78 PORKE UuUsp "p" +6,BIN 1BBBG1GS
ad POKE USSR "p"+7,BIN d000Q1Q
9@ REH Second san fror moveReEntl
1908 POME USR “u™, BIN 311008
118 PODKE L “"uT+1,BIN DRI1OR1GED
126 POEE LW “p+2,0IH 1D21i0a1
138 POME USSR “u"+3,BIN 011131110
140 POEE USSR “"u™+4,BEIN ODD11006
A50 POKE UAR “u"+5,BIN OR21d01I10
168 POKE USSR “u"+56,.BIN 22102881
178 POKE USSR “u”+7,D0IN DOI12000DD
208 REM Draw Ladder
21@ LET x=BIN dlO22018
RE@ POKE USSR "a",X
208 POME USSR LTl X
F48 POKE USR "a +2.0IN 211131110
e PORE USSR “a"+3.X
BOS FOME USSR "F"vd ..
278 PURE LUsH E Tt -
200 POME U3R “a" +B, @iiiiiawe
Zrae AT,

o
BIN
a x
21
31@ PRIMT AT 1,10; "A"]

REN This
iR tha Ffraphic chrg$ on "
Hﬂﬂ; 1F

kEey “A

=31 ]

238 LET x=@: LFT m@21: LET Zwm—31
add FOR H.E TO o TER =

354 PRINT T "Rt PRAUSE oS-

n.1d
z: PRINT AT n,ié; " 0"
35S PAUSE Z-I
AES BFEH Theieé il Qraphii Thirg
FEREE e

370 PRINT AT n.i0;"A"
a8@ IF ARS =X THEN GO TO S00
298 BEFR QLOR,00: AFEP Q.02.42
408 MHEXT n
418 LET Eax LET xwmy: LET Ymji:
LET Zm=2
480 G0 TO 34@
23 BEEP B.01, (4@=(ns21)
10 HEXT nM- GO TO 23D
1 REH Bomb dro Tim_ Langdell
2 HEH A ExntﬂﬁEL HHPLIF!ER
WUILL HELP
1@ LET x=@.3 2
29 FOS MN=569 TD T% STER =X
30 BEFF D.05.MN
4® LET xmx+3.1
5@ MEXT ™
B0 REM Explosion(T)
gg ;ggtm-n :ﬂ iﬂ BEEF 2.021 =
@: BEFF ©.01.-& :
99 HNEXT
1 BREH Phaitadr 2 8 Tis langde il
18 LET x;a.a;ggﬁﬁ e s
20 BEEP A 4: 2B Xz .
a: BEFF x.16: BEES %, is. BEES 2,
14: BEEP = _.16: BEEP ¥ ,4: BFEP x,
&- BEFP %,8
a8 PAUSE @: REM Uails For hey
preas .
48 GC TO 1@ Program 5.

1 REH Muscript
ETie Lansdel
i 2 PAPER 1:; IHK E: EORDER 6: ©

18 PLOT @A,.151 : CORAU ES5.@

28 PLOT &,143: DRAW EE‘-*,{"

38 PLOT A.13E: DRAW ESS. 0

48 PLOT 2,127 DRAE 255,89

S8 PLOT B.1159- DRAU IFRE.:

B0 REM HRLF BFAT NOTE

B LET Y=SIM 00282100

855 LI;TFI:E%H ::_I].ii;ilﬂi‘

o0 FOFE W i

188 PORE USE "ET+a.Bid wobdill
119 PORKE USSR “ET{ﬂ,EIH SePDDIal
128 POKE U3SR “E"+1.Y

138 PORE UBR “E+4.,Y

140 POKE “E 3 W

158 POKE USSR “"E“48.,7

A8A POKE U3fi “"E"+7,Y

i7a POKE UAR L=

i88 POKE U2R "+l ,.,BIHN 22111100
A9 POFE UER "L +2.

Z20e POREE U3R e, E

333 S2UE 3R et

E U3R "C7"+85.BIM 111000
2IQ POKE U3IR “"C”46,X

248 POK UBR “C"+7,X

=S8 PRINT OUER 1:AT 3,3;"E";:AT

=
REH Th

R |nd“f are
279 PEEP P.8F,12

Program 6.

thié ChrE on

Spectrum can only produce a tone, composed
of a series of clicks, and maintain the tone for a
specified time.

With a sound board, and with other micros,
you can salter the quality of the sound, change
how fast the note builds up in frequency, or
how fast it dies away — known as the frequency
envelope. With the Spectrum you are limited
to finding uses for the change in quality of the
sound from clicks to warbles and simulating
sound envelopes.

Programs 3 and 4 are examples of how you
might experiment with frequency and duration
envelopes. Such things are made possible by
the fact that the Spectrum can accept fractions
of a second for duration, and fractions of a
semitone for pitches.

By experimenting with a variety of fractional
changes in pitch and duration you can use For-
Next loops 1o ramp up to a given rtone, and
ramp down from it again. Note in the
examples in programs 3 and 4 that there are
two ways you can speed up the transition from
one pitch to the next; cither by reducing the
duration of the intermediary pitches, or by
increasing the value of the Step command in

the loop.
The former leads to a rather less musical
sound, but the latter gives less smooth

ramping. You will have to experiment with
the values before arriving ar uscful sound
shapes. Be warned, though, you will not be
able 1o produce sounds in this manner which
will match those from a synthesiser.

Program 5 illustrates how you can use the
Spectrum to give sound effects for games. I
have included a man-climbing-a-ladder
routine, a bomb drop, and a phasor sound.
Wone of these is up to arcade game standards,
but can give you a useful added dimension to
your games. Note that the bomb drop has the
pitch descending rapidly from around 60 to
50, with the steps increasing in length as the
bomb falls to give the impression that it is
speeding up.

Program 6 shows a routine which uses the
user-definable graphics facility to make
pictures of notes on staves. It would be easy to
extend this idea so that notes tvped in with the
Spectrum acting as an organ or as letrers could
be displayed as notes graphically. Fey signa-
tures and clefs could also be shown.

The next listing, program 7, gives a glimpse
of how you might link sound and colour on

{continued on next page/
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feontinued from previous page)
your Spectrum. It plays a random rune, plot-
ting random colours as it does so.

My general conclusion must be that the
Spectrum’s sound is very limited and poorly
designed. The fact that the sound is so very
quiet using the internal speaker alone is very
annoying. The sound is also used to give
auditory feedback that a key has been pressed,
although at switch-on the click made cannot
really be heard.

You can alter the pitch of the keyboard beep
by Poking location 23609, and I suggest that
you try a value around 100. This gives a
pleasant tone which can just be heard. This
facility can be very useful when typing in large
amounts of data. Bur it is a great pity thar this
keyboard beep is also amplified along with the
sound if you add an external amplifier. The
effect is very annoying when Inputting data
into a program which is using the sound
facility.

To avoid these beeps on your stereo, you
would need to go through the tiresome rourine
of unplugging and plugging your jack plugs
from the Spectrum. Perhaps Sinclair might
consider making the keyboard sounder and
the beep facility scparate circuits on a later
model, but certainly the company must think
about making the internal amplifier much
more powerful.

The Spectrum’s sound is one of its more dis-
appointing aspects, but with perseverance you
will be able to put it 1o good use in games.

Let us now explore some more facets of this
machine’s colour graphics.

How many colours in a Spectrum? Seven, if
you think of a rainbow? Or perhaps eight, if
you accept Sinclair's insistence that black and
whirte are colours? How about 64 or even 128
though? Well, it is possible to obtain consider-
ably more than the basic eight colours on a
Spectrum. The trick is 1o use a user-defined
graphic which i1s like a miniature chess board
in appearance, or to draw diagonal crosshatch
lines across your TV “‘page” using the draw
command.

Program 8 shows how to create the graphic

i REH Interference
@ Tie Langdetll
2 BORDER

L]
18 LET I=INT (S#RMND)+1: LET Ps=

IHNT (IS#RHD) +#1
1= IF I=F THEN GD TO i@
20 INK I: PAPER P: CLS

28 FOR A=d TO 235 STEF =2
48 PLOT 128.,838: DRAW =1B7+R.-0

=2 MNEXT A

69 FOR 8=® TO 175 3ITEFP 2

7O PLOT 178 .48&: DRAL 127, -BT»B
B2 HEXT B

9@ FOR Cal TD 258 ATEP &

108 PLOT a28.88: DRAW 1837-C,a87

188 rom pee TO 3

A38 PLlT éiHJEE ’EFHU '12?.5?-D
3 T

158 FALSE 200: G0 TO i@

Program 9.

Z%e DR za7 rHENM o Tv 1S
5 B 2R enavi
I Imk TLAT 1ex.is-v:

INUERSE 1;AT 11-¥,183
168 FPAINT INVERSE 1:AT il-X,16-
INUVERSE 1;AT 11l+X,18+
B PRINT INVERSE 1:AT 1l+X,16-

198 6o To 40 Program 10.
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o
a
[
39 LET DURaBRND 2.
LET Imi{RNDsf) +1
Eﬁ PRINT INK 1.RAT 20-NOTE.G@s*k

ﬁa BEEP DUR,NOTE
GO TO 20

Program 7.
1 BREM 188 cowowvria
%TJIILIHSJHII
RENn HERER PRITERN
1Q FUR Rz Twv & TEFP 2
20 FORE USSR A"+ IN Savidlel
POKE USR "A”"+A+1,BIN 10l8lele
a0 NEXT A
i0 FOR P=p TD 7
56 FOR B0 TO 1
|
78 PRINT PAPER P; INK I; BRIGH
T B tAATIPII; rzx+ B
L T S L
1@ FOR P=Q TE g Fsé 11@ TO T
FOR S=a TO
118 ;ggu;'gnp:n 3. Nk I; BRIGH
T B "nnnnnnnnnnnnnhnﬂnnnnﬁnnnnnn

ARARA"
13Q MEXT
LLB Pun: ua&na 255: REn AUTOD

15@ HEXT B: MHEXT I: HENT &

Program &.

character needed and demonstrates how you
can mix the standard eight colours in pairs of
adjacent pixels so rhat more than 100 colours
or hues can be obtained. The second part of
the program runs through the colours again,
but this time each colour fills a video page —
which gives a better colour result. You can
Print Over these colours as you would the
normal eight.

The Spectrum is also capable of some rather
fancy pictures which resemble interference
patterns in light. Program 9 gives an example
of this, and randomly changes the Paper and
Ink colours. You might try removing the CLS
command so that the new Ink and Paper are
written over the previous ones. This also gives
a clear demonstration of the fact that you can
draw in the 176 by 256 resolution, but colour
is set at the 32 by 22 character-space level.

It is very interesting to see in this last
program how one of the Spectrum’s shori-
comings can be an asset. You may have heard
some people refer 1o the rather marked “dot
crawl” on the Spectrum. This means that
when you draw a few lines of one colour on
top of paper of another colour, then the Ink
lines seem to shimmer rather than being absol-
utely steady. In the last example, and in others
100, this shimmering effect adds a very inter-
esting dimension to the colour display.

Program 10 is a form of kaleidoscope using
the graphics character obtained by pressing
Shift 9 followed by Shift 8. The Ink of this is
varied at random and the blocks of colour are
printed symmetrically in four places around
the screen. Lines 90 and 150 onwards rub out
some of the pattern to avoid crowding — and
make it more interesting.

The next program, number 11, I have called
Snowflake. Lines 60 to 180 draw the snow-
flake and the other lines allow a new feature on
the Spectrum 10 be realised. Usually the only
way 1o change the Paper colour is to type in
Paper x, where x is a number between 0 and 7,
followed by CLS. This of course wipes off any
pattern you had on the screen. By creating a
string of spaces sufficient in number to fill the
whole screen you can use the Print Over |
command to change the Paper without destroy-
ing the partern.

In this program the Paper is changed in this
way at random. There is an alternative method
for changing the Paper while retaining the

graphics by Poking the memory locations
between 22528 and 23231 — the next 64 bytes
refer to the bottom two lines of screen where
the program is entered. These locations
contain the attribute codes for the character
positions on the screen. So if the position 0,0
is cvan, Paper 5, then Peck 22528 would
return (8°5) 40.

You would need to use the Int command to
determine the Paper colour already present.
For example:

INT({PEEK al/8) = colour code
where “a" is the address. You would then
substract 8* this value from “Peek 2" and add
8* the code of the new colour to “Peek a”.

Program 12 demonstrates a rather puzzling
fearure of the Spectrum. When I was trying 1o
draw lines of the same colour across the tele-
vision screen I discovered thart although I only
specified one colour, two were drawn on
occasions. This program shows that what
colours are drawn when only one has been
requested depends on which Paper colour the
lines are drawn against.

The first lines are two pixels apart whereas
the lower lines are three apart. As you sce, the
upper ones are usually in the same, requested,
colour whereas the lower lines are most
frequently different colours. I have Over
Printed a block of the Ink colour to show
further aspects of the effect.

So that you do not think that this is a
property of drawing lines across a single
character square, 1 have included four lines
which are first an even number and then an
odd number of pixels apart. Whenever the
lines are an odd distance apart, two colours
occur. Morcover, the earlier demonstration
shows clearly that you can draw more than one
Ink in a single character square. This s a fault
though, and I can see no way of drawing lines
of a specified colour and position consistently.

i REM =nowflake
R .9 Tim LanjgdelLt

1 L L

28 INK 7 PAPER A: CLE

38 LET - “;:tET Ba=" ~: REM
th Ein

hg! REM Erllt:& screen fuil of

1;::.5 LET B3=sDE+RA

Kh‘ TD - 8
s.-ipnnrr “@;:: NEXT L

A=ZB TO ﬂﬁ 5TEF aw
780 LET WaB: LET =PI

LET
ig® FOR Jed TG R ATEP X
118 LET E=R*»CDE (Bl
128 LET X=E§SIH J

LET vaEsCO2 J
1482 PLOT A30+X_ BB+

MNEXT
LET TeT+i: IF T=101 THEH GO
17‘ Bﬂ TO 119
LET Te@: HREXT
19‘ LET

iz
CeIHNT T654RND) 1
gg:ipn:ur AT &.9; PRFPER C:
Zio PAUIZ Se. GO TO ime

Program T1.
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BEEN
FOR!

Examines and explains
every function
on the ZX Spectrum

Just £6.95

WAITING

THE BOOK YOU'VE

=3
E

B

&

BY TIM HARTNELL AND DILWYN JONES

Try this program from the book:

PAPER ©: CLS
FOR X=0 TO =2
PLOT X.©
nRAW CUER 1; 255-X%2.175
NEXT X

FOR Y=0 7O 17S
PLOT V.Y

DRAL COUER 1;:28S5,17
NEXT ¥: REMH © J. W

SORDER D

012 6 6 &6 30

-4 LI s

LA DL R S B A a5

Takes you through programming your ZX Spectrum from first principles
right through to such things as defining your own graphics, MERGE,

READ/DATA, SCREENS$, POINT and DRAW.

Interface,

Dept. YC

44—46 Earls Court Road,
London W8 6EJ.

Plaasa sand me the following:

{ )} Programming Your ZX Spectrum — £6.85

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

{ ) Getting Acquainted with your ZX81 — £5.95

{ )20 Simple Electronic Projects for the ZX81 — E£6.45

{ ) Mastering Machine Code on your ZX81 — £7.50

{ )34 Amazing Games for the 1K ZX81 — £4.95

| | 49 Explosive Games for the 1K ZX81 — £5.95

{ | The Gateway Guide to the ZX81 and ZX80 — £6.45

lenclose atotalof £

Mama =t
Address _

THIS BOOK IS TOTALLY

ORIGINAL. IT IS NOT
BASED ON ANY OTHER

BOOK, & THE PROGRAMS
ARE ALL NEW

User-defined araphics
chapter tells you how
to create your own
DOTMAN game!
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A whole new range of software for
the Sinclair ZX81 Personal Computer
is now available — direct from Sinclair.
Produced by ICL and Psion, these
really excellent cassettes cover
games, education, and business/
household management.

Some of the more elaborate pro-
grams can only be run on a ZX81
augmented by the ZX 16K RAM pack.
(The description of each cassette
makes it clear what hardware is
required.) The RAM pack provides 16-
times more memory in one complete
modute, and simply plugs into the rear
of a ZX81. And the price has just been
dramatically reduced to only £29.95.

The Singlair ZX Printer offer full
alphanumerics and highly-sophisticated
graphics. A special feature is COPY
which prints out exactly what is on the
whole TV screen without the need for
further instructions. So now you can
print out your results for a permanent
record. The ZX Printer plugs into the
rear of your ZX81, and you can
connect a RAM pack as well.

Games

Cassestte G1: Super Programs 1 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs - Invasion from Jupiter.
Skittles. Magic Square. Doodle. Kim.
Liquid Capacity.

Description — Five games programs
plus easy conversion between pints/
gallons and litres.

Cassette G2: Super Programs 2 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs — Rings around Saturn.
Secret Code. Mindboggling. Silhouette.
Memory Test. Metric conversion.
Description — Five games plus easy
conversion between inches/feet/yards
and centimetres/metres.

Cassette G3: Super Programs 3 (ICL)
Hardware required — ZX81.

Price — £4 95.

Programs — Train Race. Challenge.
Secret Message. Mind that Meteor.
Character Doodle. Currency Conversion.
Description — Fives games plus currency
conversion at will - for example,
dollars to pounds.

Casasette G4: Super Programs 4 (ICL)
Hardware required — ZX81,

Price - £4.95.

Programs — Down Under. Submarines.
Doodling with Graphics. The Invisible
Invader. Reaction. Petrol.

Description — Five games plus easy
conversion between miles per gallon
and European fuel consumption figures.
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New ZX81 Software
from Sinclair. &

Cassette G5: Super Programs 5 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Martian Knock Qut.
Graffiti. Find the Mate.
Labyrinth. Drop a Brick.
Continental.
Description = Five
games plus easy
conversion

between English and
continental dress sizes.

Cassetie G6:

Super Programs 6 (ICL)
Hardware required — ZX81 + 16K RAM.
Price - £4.95.

Programs — Galactic Invasion, Journey
into Danger. Create. Nine Hole Golf.
Solitaire. Daylight Robbery.
Description — Six games making full use
of the ZX81's moving graphics capability.

Cassette G7: Super Programs 7 (ICL)

Hardware required — ZX81.

Price: - £4.95.

Programs — Racetrack. Chase. NIM.

Ewer of Hanoi. Docking the Spaceship.
olf.

Description — Six games including the

fascinating Tower of Hanoi problem.

Cassette GB: Super Programs 8 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs - Star Trail (plus blank tape on
side 2).

Description — Can you, as Captain
Church of the UK spaceship Endeavour,
rid the galaxy of the Klingon menace?

Cassette G9: Biorhythms (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — What are Biorhythms?
Your Biohythms.

Description — When will you be at your
peak (and trough) physically,
emotionally, and intellectually?

Cassette G10: Backgammon (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £5.95.

Programs — Backgammon. Dice.
Description — A great program, using
fast and efficient machine code, with
graphics board, rolling dice, and doub-
ling dice. The dice program can be
used for any dice game.

Cassette G11: Chess (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Chess, Chess Clock.
Description - Fast, efficient machine
code, a graphic display of the board and
pieces, plus six levels of ability, combine
to make this one of the best chess pro-
grams available. The Chess Clock
program can be used at any time.

Cassette G12: ‘ _ :
Fantasy Games (Psion) "
Hardware required — ZXB1 (or ZX80

with 8K BASIC ROM) + 16K RAM.

Price — £4.75.

Programs - Perilous Swamp. Sorcerer’s
Island.

Description — Perilous Swamp: rescue
a beautiful princess from the evil wizard
Sorcerer’s Island: you're marooned. To
escape, you'll probably need the help
of the Grand Sorcerer.

Cassette G13:

Space Raiders and Bomber (Psion)
Hardware required = ZX81 + 16K RAM.
Price — £3.95.

Programs - Space Raiders. Bomber.
Description — Space Raiders is the ZX81
version of the popular pub game.
Bomber: destroy a city before you hita
sky-scraper.

Cassette G14: Right Simulation (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £5.95.

Program - Flight Simulation (plus blank
tape on side 2).

Description — Simulates a highly
manoeuvrable light aircraft with full
controls, instrumentation, a view through
the cockpit window, and navigational
aids. Happy landings!

Education

Cassette E1: Fun to Learn series -
English Literature 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Novelists. Authors.
Description — Who wrote '‘Robinson
Crusoe'? Which novelist do you
associate with Father Brown?

Cassette E2: Fun to Learn series -
English Literature 2 (ICL)

Hardware required — ZX81 + 16K RAM.
Price - £6.95.

Programs — Poets, Playwrights. Modern
Authors.

Description - Who wrote ‘Song of the
Shirt’? Which playwright also played
cricket for England?




- Cassette E3: Fun to Learn
series — Geography 1 (iCL)
Hardware required - ZX81 +
16K RAM.
Price — £6.95.
Programs — Towns in England and
Wales. Countries and Capitals of Europe.
Description - The computer shows you
a map and a list of towns. You locate
the towns correctly. Or the computer
challenges you to name a pinpointed
location.

Cassette E4: Fun to Learn series -
History 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price - £6.95.

Programs = Events in British History.
British Monarchs.

Description - From 1066 to 1981, find
out when important events occurred.
Recognise monarchs in an identity
parade.

Cassette E5: Fun to Learn series —
Mathematics 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Addition/Subtraction.
Multiplication/Division.

Description - Questions and answers
on basic mathematics at different
levels of difficulty.

Cassette E6: Fun to Learn series -
Music 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs - Composers. Musicians.
Description — Which instrument does
James Galway play? Who composed
‘Peter Grimes'?

Cassette E7: Fun to Learn series -
Inventions 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs - Inventions before 1850.
Inventions since 1850.

Description - Who invented television?
What was the ‘dangerous Lucifer'?

Cassette EB: Fun to Learn series -
Spelling 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Series A1-A15. Series B1-B15.
Description = Listen to the word spoken
on your tape recorder, then spell it out
on your ZX81. 300 words in total
suitable for 6-11 year olds.

w

Business/household
Cassette B1: The Collector's Pack (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Collector’'s Pack, plus blank
tape orside 2forprogram/datastorage.
Description — This comprehensive pro-
gram should allow collectors (of stamps,
coins etc.) to hold up to 400 records of

up to 6 different items on one cassette.

Keep your records up to date and
sorted into order.

Cassette B2: The Club Record
Controller (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Club Record Controller plus
blank tape on side 2 for program/data
storage.

Description — Enables clubs to hold
records of up to 100 members on one

cassette. Allows for names, addresses,

'phone numbers plus five lots of
additional information - eg type of
membership.

Cassette B3: VU-CALC (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £7.95.

Program = VU-CALC.

Description — Turns your ZX81 into an
immensely powerful analysis chart.
VU-CALC constructs, generates and
calculates large tables for applications
such as financial analysis, budget
sheets, and projections. Complete with
full instructions.

Cassette B4: VU-FILE (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £7.95.

Programs — VU-FILE. Examples.
Description — A general-purpose infor-
mation storage and retrieval program
with emphasis on user-friendliness and
visual display. Use it to catalogue your
collection, maintain records or club
memberships, keep track of your
accounts, or as a telephone directory.

How to order

Simply use the FREEPOST order
form below and either enclose a
cheque or give us your credit card
number. Credit card holders can order
by phone - simply call Camberiey
(0276) 66104 or 21282 during office
hours, Either way, please allow up to
28 days for delivery, and there's a
14-day money-back option, of course.

— g [ — ||
Z X8I
SOFTWARE

Sinclair Research Ltd,

Stanhope Road, Camberley, Surrey,
GU15 3PS.

Tel: Camberley (0276) 66104 & 21282.

To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR.
Please send me the items | have indicated below.

1
| | | ' ] | | | l

| | | | |
| 1 |

| l tem | I | ’ I am |
|Oty | Cassette | Code | price Total| |Qty| Cassette | Code | price Total
G1: Super Programs 1 | a0 |es0s | | E2: Engish Literature 2 45 | £695 |
| B2: Super Programs 2 31 |£4.95 : E3: Geography 1 46 | £695
| | 63 SuperPrograms 3 32 |£495] | E4: History 1 47 | £695
.r_ G4: Super Programs 4 33 |£495 . E5: Mathematics 1 48 1 E685 |
| |5 SuperPrograms 5 34 |£40s) | E8: Music 1 4 |ceos| |
(36: Super Programs & 35 |e48s| | ET: Inventions 1 50 | £EBO5 |
&7 Super Programs 7 36 |L485 | EB: Spelling 1 81 | £E685
| GA: Super Programs 8 37 |£495 B1: Collector's Pack 52 | £9.95
| G9: Biorhythms 38 k695 B2: Club Record Controller | 53 | £0.95
G10: Backgammon 39 |£595 B3: VU-CALC 54 |£705
G11: Chess 40 |eees| | B4: VU-FILE 55 | g705
| G12: Fantasy Games 41 |z2475 2% 16K RAM pack 18 |g2095
| | G1:Space Raiders & Bomber| 42 |£3.95 ZX Printer 27 |RE095 |
| G14: Flight Simulation 43 |2595 Post & packing - |
| | 1 English Literature 1 44 lz695 1= | 2y Rocdenng Revdran (£285 |
TOTALE
| enclose a cheque/postal order to Sinclair Research Ltd for £
Piease charge my "Access/Barclaycard/Trustcard no.
*‘Please delete as applicable. || I i R 2] sl I
| Mr/Mrs/Miss | | i | | 1 eyl L5] Latpe—}
Address | i 0 | i - |
' | | I '

L=l
| |
|

. |
] |
| =) | | |

1l |

S . |

| NSA 11
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CAN YOU ESCAPE the Demon’s Domain? You
must find your way through a maze where you
are confronted by all sorts of dangers. Unsav-
oury characters and grucsome Tesls conspire to
ensure that you never gain your freedom.

The program is written with a master pro-
gram and nine different subroutines. Each
subroutine counts as one danger. When Move
is displayed in the top right-hand corner of the
screen you move around the maze by using the |
cursor keys, 5 1o move left, 6 1o move down, 7
[0 move up, and 8 o move right.

Demon’s Domain can be made more fun by
adding your own dangers. Here are a few hints
if you wanrt 1o customise the program.

Line 520 indicates the number of danger
routines in the program. At the moment the
number 15 9, one for each subroutine. There-
fore, if another routine were added the
number would have to be altered 1o 10.

Each routine goes up in steps of 500. 1000 is
the first routine, 1500 the second and so on.
Therefore, another routine must start at 500
more than the last ome. The last danger
rouline currently starts at 5000.

The routine at line 50 gives quite a long
delay, then clears the screen. This is useful
when instructions are printed at the beginning
of each routine.

If a player passes the danger, he goes to
cither line 140 or line 200. Line 140 gives a
delay, clears the screen, before going on to line
200. If he fails to negotiate the danger he goes
to line 9995, This is the lose routine.

The program structure.

Line Description
2-40 Initialise

50-80 Delay subroutine
100-140  Print instructions
200-290  Print domain
300-570 Make move

Check for a win

Witch Edna routine

Fall into an abyss routine
1000-1170 The egotistical-gorilla routine
1500-1640 Hail of barbs routine
2000-2190 The mad mathematician {
2500-2700 The doors routing
3000-3120 The crusher routine
3500-3690 The gruesome-gambler routine
4000-4200 Baron McDraad routine
4500-4670 The maniacal memory-tester |

routing l

5000-5260 Demon-driver routine
2995-9999 Lose routine

i REM =
2 SLOou
3 RAND
LET A=11

LET B=2

LET C=@

GOTO i

FOR _E=1 TO 2@
NEXT E

CLS
RETURN
PRINT

118 PRINT ,, T "THE SHORTEST R
OUTE MAY NOT"| be' THE BEST,

128 PRINT ..,.,..,.,"YOU MAY OMLY M
OUE NORTH salTs?’’, or EasT, ~

12@ PRINT . 7 “ABANDON HOPE A
LL YE WHO eNTERL”

14@ GOSUB 5S¢ A

fo o
2
2390 PRINT * B B B B¢

240 NEXT E
25@ PRINT
#

26@ FOR E=1 TO 4
27@ PRINT ~ ] i

280 NEXT_E
e3@ PRINT ©

20@ PRINT AT a,8; "B
310 PRINT AT B.25;
322 IF INKEYS$<>"" THEN GOTO 329

330 LET A$=INKEYS

34@ IF AS<"6” QR AS>"8" THEN GO
TO 330

3IB@ PRINT AT @, 2% " “AT ALR
" a&g@a LET -H+tﬁ: ="6"2 - (R§="7")

370 LET B=B+{As$="8"2

388 PRINT AT A,

398 LET D=PFEK tPEEK 163984256 %
PEEK 16389)

395 IF Dc:iBE THENM GOTO S38

499 PRINT "“B"
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EMON'S DOMA

Once you have taken the
first step on your journey
through Demon’s Domain
there is no turning back —
and only your wits and
game-playing skills will
save you from the gaping
abyss which awaits all
those who fail. The
denizens of this sub-
terranean realm will set
you fiendish tasks and
torment you with the hail
of barbs and the crusher.
Egotistical gorillas and mad
mathematicians are ready
and waiting for you. All
hope abandon, ye who
enter Joseph Nicholson's
program for the 16K
ZX-81,

LET E=INT (RNDz2)
IF E=1 THEN GOTD Seo
LET C=C+1

21@

éiﬁcihs THEN QQTOQ
“"THE UICKED UWITCH EDN
s » "THINKS THARAT THE GRAME HAS B

PRINT
L L.L"TOD EASY FOR YOU AND SEN
ovt,,.," >
LET ﬁ=§§ I ' =T
LET B

=@
LET C=@
GOTO 1408

EEED {INT (RND=22) 2500 +1008

5S40 IF D=8 THEN PRINT "“YOU FEL

INTO AN RABYSS" - .
S598 IF D=42 THEN PRINT "YOU HRAV
E ESCAPED FROM', , , "DEMONS DOMAIN
- BUT NEXT TIME",,.,"YOU MAY NOT B

THEN GOTO 9985

Ae9800

a
=
o

<

AANNP PR ARGM ARPRPP
WUREYADN  Z+ QNP WNR

6508088

S79® STO
1000 PRINT XSRS T
¥ LLS L] N -' [X] 2 .GR

DISMANTLED ., ., "R FLASH OF L
IGHTNING", , ,"REVEALS IT BRIEFLY.

101@ GOSUB S@
LET E=INT

(RND 24

1939 IF E=2 THEN LET AS$="ROMALD"
i1@4@ IF E=1 THEN LET AS="WINSTON
105® IF E=2 THEN LET R$="STRANLEY
186@ IF E=3 THEN LET AS="SIDNEY" »
1070 PRINT AT 1@xRND,253%RND; A%
1888 CLS

1898 PRINT “WHRAT IS MYy NAME 2
1198 INPUT B

111@ PRINT ,,"THARAT IS ";

1120 FOR E=1 TOQ S@&

113@ NEXT E

11490 IF n$=53 THEN PRINT “EBEZEE
YOU ARE SAVED"

1158 IF RAs$=B THEN GOTO 14@

116@ PRINT M RIPP...CRACK. .
1178 GOTO 9995

150@ PRINT e

151® FOR EEI

15186 CLS
1520 PRINT AT 15,1S; "B
1532 FOR E=@ TO 21

1540 FOR F=1
15SS@ PRINT AT
1560 NEXT F
157@ NEXT E
158@ PRINT AT 1S,1S;

15908 LET E=PEEK (PEEK 16398+256%2

PEEK 16399)

1680@ IF E=151 THEN PRINT AT 2,0;

w “.TAB SOR 9+S0R 9+SOR 9
161@ IF E=151 THEN CLS

1620 IF E=15S1 THEN GOTO 200

163@ PRINT "EE
1642 GOTO o9o8s

2808 PRINT "~ ii=
v, L, "YOU HAU
Eﬁ (1]

2818 GOSUE Sa

T

A

2038 PRINT AT 190,8;
E=1 TQ &

LET A%$=A%$+CHRS (INT (RND#9)
+ag, +I. +Ii
206Q@ PRINT A% (Ex2-1 TO Esx2);
2870 NEXT E
28806

B g = g —_—

1w SECO

THCOMOT

TO

1 5 j‘ L] = J? LL]
POKE 16438 .,.2SS
POKE 16407 ,2%S%S
INPUT E :
{continued on next page)
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{eontinued from previous page)

LET D=(8SSAa8~ (FPEEK 18436+ (2

SEiFEEK 1643711} ) s5a
2142 PRINT AT S.,@; “THAT TOOK ";D
¥ (1] qEﬂeNQ#II
- 1@ THEN PRINT "I

- L Oor=iE

IF UR Ag=E THEN PRINT AT @
EHR»E“*

14 ; " EEEISS
611& IF_UA ni<>= THEN PRINT AT
<> R D>1® THEN G

848°
2190 GOTO 140
2500 PRINT *
D_ONE 15 A STARMING LION®’
251@ FOR E=Q 7O 2

FOR D=4 TO 11
PRINT AT D,E*7+2; "
NEXT D
NEXT E
PRINT AT 13
IF INKEYs$<»>”*

LET AS=INKEYS
IF H'{“i“ ﬂn g!}ﬂﬂﬂ

TO 2580
=INT !gﬂbial

“"BEHIN

,@; * EEEEE
THEN GOTOD 257
THEN @O

2602 LET F
261l@ FOR E=@ TO

2688 FOR D=4 TO 11
Ea7+2 3
"0—7 THEN PRINT R

263@ PRINT AT D,
2640 IF E=F AN
C,Eax7+2;"
2650 NEXT D
266@ NEXT E
2870 IF Fa
T 13,9; "[E

]
2680 IF

=URL R
2, " CHOMP .

13, e « MUNCH : « »
%EQB IF F+1<>URL RS THEN coTO

2702 GOTO 998S
3000 PRINT m s+ TONLY
WIL TOP HIM";RT 21,

DHE ETTER

3313 LET RA$=CHRS$ (INT (RND#26) +3
302@ FOR E=2 TO 21
gﬂﬂﬂ IF INKEY$<>""

JD48 LET B$=INKEY S

S0S@ IF Bs«<"A" OR BS>»"I" THEN GO
TO S@24@

Hgﬁﬁ éF Bs=A% THEN ] w

14

THEN GOTOD 323

NEX

GBQB PR RT 18,3, "YOU RARE CRUS
EEEJH ";R%: " WOULD HAUE STOP

S1loe GDTD 2998
3118 PRINT AT

E-1,0;
QEEEH iﬁinz As+128} ,m
EB = " Y - —r—

GOTO 14€¢

HT '
-89) ", ,,"YOU HAUE TO snv I YO
THINK THE ", , "SECOND NUMBER
IGHER OR Louén",,"THﬁn THE FIRST

(RHND399) +1
(RND299) +1

3530

384@ IF E=D THEN GQTQ 353@

3558 PRINT_"THE FIRST NUMBER IS
;D,,, IS THE SECOND NUMBER HIGH

ER (M) © ‘OR LOWER LY 2

3562 Ik’ ENKEV$¢;"" THEN GOTO 356

3338 SETaS TN ns
£3""H" £2>"L"” THEN
GOTO 35?3

3590 PRINT ,,"YOU THINK IT IS *;
€00 IF A$="F" THEN PRINT éﬂﬂh

3610 IF A$="L" THEN PRINT *M=N=3

3620 FOR F=1 TO S@

3630 NEXT F

3649 PRINT

assa IF E>D énn ﬂg:"H" ED AN
s="L" THEN GDT b {1 ]

e INT. ;. RAH YOU

670 GOTO 959“

HALLENGES YOU TO

STARY

M FIRST.PRESS BNY K

PRINT "CURSES YOU [FED
GOTO 14§
PRI &HR' 1] E‘T:Ta:':l'EP:ID

. f “D
DUEL.", ., ., fo
You HuaT sHooT"

AL IVE “HI
TO sﬁéér"

4818 GOSUDB

ce
4ﬁﬂﬂ PRINT "

4333
¢?4

'd-} (11 e

1050
40689
4@a7e

E
4888 PRINT AT 4,14-F; "

4’ L]
4083508
aa

=1

| PPRAPAGR
H ol ol ol ot st

4199

BRRON

FOR F=1 TQ 7
PRIMNT AT 4,1¢—F;"I“;Tnn F+1

IF F=7 THEN GOTC 4100

FOR E=1 TO 1@

NEXT

"; TRAE F+1

NEXT F
IF INKEYS$<>"" THEN GOTO 419

PRINT RT 12‘ b = =T
FOR F=1 TG
IF IHKEY$<>"* THEN GOTO 44A7

NEXT F
PRINT RT 4.,8,;"

GOTO 999s
PRINT AT 4,7, "

GOTO 148
PRINT RT 8,; "Nzl

S

KILLS YOou“

4200

is

4660
4679
soee

U HAUE TO DHIUE”I
UEEN THE FIRES ué 7
BURNING

=
[
W
o]

} = (INKEYS$="E"

aanaaaaaan
POTOMOTO PO 1] b o

aga

0w
0w

=]
?
=
2
a
a
1
2
]
4
=
6
9
9

nne 25800086806

897
898

BrrECerzom

i P ﬂga

GOTO 9995_

=INT
LET HAg=""
PRINT

FOR E=1 TQ D
LET ﬂ'—ﬁ!+ﬂHﬂl
NEXT

PRINT RT 1&,12;R%

FOQR E=1 TQ EiD+B,q§DiiE
NEXT E

(SaRND+5)
I HOPE YOu GET IT WR

[28+25xRND)

“WHAT WhAas IT PV
INFPUT B3
IF RA$<>B% THEN PRINT ,..,.BS

INT ns AN
IF As=B% +HEﬁ BOTD 140

Sl
== “vYo

oUR CAR BET

"HELL , UITHO

Tor éﬁTH BY H
'fé MOUE LEFT, 2K S

o
QHT D,1a; "¥E o
E=PEEK 163968+2S68sPEEK 1

F=18

G=F+2

o=a

NT AT 8,.F; "¥"';

F=F3+INT (23RND) -1

i THEN LET F=02

+4. 331 THEN LET F=27

E=CG+ { INKEYS="8" BHND G423
AND G>8)

SCROLL

PRINT AT o
IF PEEK iEiﬁJ(ﬁﬂ THEN GODTOD

GOTO S2Sa
PRINT ETIB,E;"H"

g;rbclg TEEH1EQTE.EE#H
rrT T " W¥ EPFE
GOTO 148 : %

TAB (Fa+4) ;

|

HHIT
B |

LET

PRINT AT 21,1@; "YOU ARE HEE
GOTO 299s
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ZX81
ECONOMIC KEYBOARD
£11.95

Individually handmade and thoroughly tested befora dispatch,
unconventional but practical,

A SINCLAIR USER'S ANSWER
TO A SINCLAIR USER'S PROBLEM

It's reliable, enjoyable and inexpensive; and it comes with a
money-back guarantee if you don't agree.

Itis NOT a full-sized typewriter keyboard with full-travel keys to be
wired up in some way 1o your computer,

IT IS:
SIMPLICTY ITSELF TO ATTACH fitting directly onto Sinclair's
flat keyboard
NEAT AND UNOBTRUSIVE, in no way interesting with any
other expansion
SURE IN KEYSTROKE
FAST AND EASY TO OPERATE
ATTRACTIVE TO LOOK AT

IT HAS:
A SLIM BLACK BOARD with
ENLARGED AND RAISED KEYS which are
COLOUR-CODED AND EASY TO READ, and offers
SWIFT LOCATION OF FUNCTIONS etc.

MAKE YOUR ZX81 A REAL PLEASURE TO USE
Send cheque/P.0. for £11.95 to:

DAVID HEARTFORD
91, High Street, Evesham, Worcs,
WR11 4DT

~ ““The Lady

Is Not
For Turning”

BUT ARE YOU?
You ame P.M. and Chancellor of “Great Britein’. You must select the party |
you wish to répréséent and your AIM is to stay in office for as long as
possible

You must control INFLATION and UNEMPLOYMENT. maintain the
EXCHANGE RATE, introduce SOCIAL REFORMS and stay POPULAR, The
game is sphit inte SECTORS: COUNTRY PROFILE: SHOPPING BASKET:
BUDGET DAY (A] & (B]; REFORM OPPORTUNITIES: and most important
every 5 years ELECTION NIGHT

A faciiity exists to SAVE your gameé to continua ater

The game is called GREAT BRITAIN LIMITED.

INHERITANCE: A 2 part game full of excitement. Prove your financial
acumén in PART 1 by investing wisely at the stock and metal markets. (I
desperate for funds ry the CASING or HORSE RACES). Enter the world of
BIG BUSINESS in PART 2. Find the secret formula for PARADISE COLA;
manufacture & market the drink and cope with STRIKES, FIRES, and
FRALUDS. Your @im is to bacoma a MILLIONAIRE.

AROUND EUROPE IN B0 Hours: Race sround Europe collecting
SOUVENIRS, avoiding RISKS, exchanging CURRENCIES etc. lincl. 2
player version).

ALL GAMES ARE AVAILABLE IMMEDIATELY ON ZX81 16K RAM.

£4.95 Each; £ for £8.25; All 3 on quality 060 £10.50 send for details
of SPECIAL versions for BBC & SPECTRUM.

SIMON W HESSEL
DEPT. Y,
15 LYTHAM COURT, CARDWELL CRESCENT,
SUNNINGHILL, BERKSHIRE.
TEL. ASCOT 25179

Alf games are fully guaranteed Fast service

FLOPPY DISC DRIVES

Single and Dual 40 track for BBC Micro

CALL FOR BEST PRICES!

SEIKOSHA GP-100A

66 MICRO |

MICRO UPGRADES

ﬂ.ﬂlﬂ HiT S:U the Modal ‘A’ to 32K RAM

fitting instruction £2990 + VAT
Aﬂ LEE-IIE KITS: Suitable for aﬂhq]wsnnks
controllers E£15.00 + VAT
FRIHTEHIHTEEFM:E % 1/0 PORT: Enables a
Centronic Interface printer 1o be attached ... £16.00 + VAT

MODEL ‘A’ TO MODEL ‘B’ UPGRADE

Y p————— e (N £89.00 + VAT (fitted)
= m * DOT MATRIX PRINTER ‘/’ DIsc EIPMEII]H e M ALy, Phone
: * / :
BBCCOMPUTERMODEL®. . ... .. ... E299+ VAT | o FREE HIRESOLUTION DUMP OUT’ LISTING Send for delads on other ilems. cables, cassettes, plugs,
BBC COMPUTER MODEL'B'. . . . . - £399 + VAT software et
BBC COMPUTER WITH DISC . EPhone | 5195 S VAT Carr£6  BBC Printer Cablo £16 + VAT | WHY NOT SEND YOUR MACHINE TO US FOR

UPGRADING?

P = e

MONITORS

High resolution 18 MHZ 12"

SPACE WARP. . .
BBC CHESS.

BEAMICRO

£11.50 BBCMULTIFILE. . . EEEIII

Green Phosphor Monitor

OTHER ITEMS AVAILABLE
FOR THE BBC MICRO

Bocks, Cables Joy Sticks, Cassette Decks, Dust Covers,
Telelext Adaplor
SEND FOR PﬂlﬂE LIST

MU MGH"!’M.H.H
SNAPPER. .
lrghi] ) ALDEFEHDEH

EPSON MXB0 F/T3 — The printer recommended for the
BEC Microcomputer

¥ Dot Matriz Printer + Hi-Resolution Graphics
% Bl Cps # * E-uucnmai Pﬁum

....m?-..; e
B, W <

-
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INTERVIEW

THE BUSINESS OF M

A new recording star
has emerged from the
mists of the Mersey —
Bug-Byte software has
sold 500,000 cassette
games already and
doubles its sales every
three months. Meirion
Jones headed north to
ask Tony Baden how he
and Tony Milner turned

a pastime into profit.

NowonDER Tony Baden looks smug
— il you had rurned a student hobby
into a million-pound business in just
over 3 year 50 would you.

Two years ago he was studying
Chemistry at Oxford when Tony
Milner, a student in the next room,
bought a ZX-80. They played with
the machine and wrote a few pro-
grams before notcing that no-one
seemed to be selling ZX-80 software.

A £3 classified advertisement paid
dividends. To their surprise, the 40
cassettes they had recorded were all
sold in two weeks 30 one night in the
pub they thought up a company
name, sent ofl the £]1 fee, and Bug-
Byte was born.

Tony Baden freely admits they
made mistakes early on. “We had

‘We had doubled our
advertising and
halved our sales’

some problems but people seemed 1o
be more rolerant in those days". The
company developed into a relatively
profitable sideline while they con-
tinued their studies, but they did not
think a student accommodation
gddress would sound wvery confi-
dence-inspiring, so they used an
address in Coventry where Tony
Milner hailed from.

As soon as they could acquire an
Atom, the pair set about writing

Acorn games. From the outside the |

operation was beginning to look pro-
fessional. “'Ar first we pretended we
were bigger than we were”. Just
before Christmas 1980 Bug-Byte's
sales reach £150 in one week and the
potential of the business became
clear to them.

Early in 1981, just months from
the end of their college careers, the
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two Tonys gambled on placing a full
page advertisement f{or the ZX-80
tapes. Unfortunately Clive Sinclair
chose the same month to launch his
new ZX-81: “We had doubled our
advertising and halved our sales”,
| admirs Baden.

The time had arrived for decisions.
Undeterred by the advertising
fiasco, they decided to become full-
time partners in Bug-Byte when they
left Oxford rather than pursue safe
careers such as computer programe
ming. “I'm glad I didn’t™, says Tony
Baden. A third friend from Oxford
wWas ﬁuppnﬁrd to join them but “he
never turned up™.

‘I wrote eight
cassette games in
one day once’

Tony Baden wanted to set up shop
in his home town, so they moved
into the Albany, Old Hall Streer,
Liverpool in July 1981. They
quickly developed games software
for the £X-81. Az first they produced
all the programs themselves: *1
wrote eight in one day once™, but

gradually built up a tcam of outside
programmers they could trust, who
earned 20 percent rovalties on sales
of their games

Tony Baden has abandoned pro-
Eramuming to concentrale on running
the business, leaving Tony Milner to
the joys of machine-code. The best-
selling programs are still originated
inside the company, which now
employs 12 people with an average
age of 19 — including 3 programmer
who is just 16. Games are developed
on Apples and then translated to fit
particular machines.

Bug-Byte still contracts our for
particular programs which it needs
— say, an invader program for a new
computer — and is interested in
buying up innovative software ideas,
for cash now rather than the royal-



AKING A MILLON

ties Bug-Byie used to offer. At the
moment Bug-Byte buys games from
about 20 regulars but “we always
need more programmers'.

At first Bug-Byvte had to labor-
tously duplicate rapes but now after
production of the originals manuf-
acture is subcontracted under strict
control. “We are so confident of the
quality that we can guarantee our
cassettes for a year — we don’t get
many returned’’, says Baden.

Bug-Byte i1s now selling 10 times
as much as it was a year ago. “"Qur
sales double every three months™.
He claims that the company has
already sold 500,000 cassette games.

He does not have a verv high
opimion of the hardware manufac-
turers. “They've never really been
helpful. We've had several problems
with Acorn — we're not too happy
with the BBC Micro”. Bug-Byte's
BBC was full of bugs when it finally
grrived. As for the Spectrum:
“We've had four of them — three
don't work”.

“We ignored the Vic for a while”,
Tony Baden admits. He feared that
Commodore with its experience
gained on the Pet would swamp the

‘We’ve had four
Spectrums — three
don’t work’

market with high-quality converted
software. Commodore was surpris-
ingly slow to produce an extensive
range of software and when it mater-
ialised the prices were high enough
to allow independent software
houses to easily undercur them.
Tony Baden is disappointed with the
machine: ““The Vic has not made the
impression we expected”’, but he is
looking forward to its successors, the
Vic-10 and Vie-40/64.

Bug-Byre found it difficult to win
Acorn approval for its software, and
spent three months in fruitiess
negotiations with Sinclair to provide
programs for the Spectrum. Now
Sinclair plans 1o unleash a flood of
500 programs on to the market start-
ing with a Welcome package which
will be despatched with all new
Spectrums from next week. Predict-
ably Tony Baden is critical: “They
gre doing it the wrong way"".

Baden believes that confidence
must be created by building up a
wide range of proven programs and
then improving the packaging so

that they look attractive enough to
stand out on a shelf in a store. Soft-
ware is moving out of the small
advertisements and into your local
shops. He compares his business
with the record industry — it is no
coincidence that Bug-Byvie cassettes
have acquired album-style covers.
Tony Baden extols the virtues of
“betrer advertising, belter present-
ation". He expects home computers
to be sold in different shops from
what you play in them — just as
most record shops do not sell record
players. Of course, chain storcs will
soon be selling both.

The home-computer software busi-
ness is losing its innocence. Bug-
Byte now employs an advertising
agency and is considering racy tele-
vision and radio commercials.

Baden has already signed up 100
dealers and hopes to have 500 within
two years, He claims that Bug-Byte
“provides the best service and back-
up dealers can find”. Negotiations
with High Streer chainstores to sell
software over the countér are going
well. Last Christmas despite a rogue
barch of **2,000 rotten tapes” Bug-
Byte did well. A major winter offen-
sive 15 already planned.

“This year with six months pre-
paration, sales could be pheno-
menal”’, says Baden. The hype; at

least, is reminiscent of the record

industry. With manufacturers launch-
ing a new home computer every
month for the foresecable future, per-
haps Tony Baden is not so rash in
predicting that “every home will
have one by the end of next year”™.
The new Commodores and the Acorn
Electron seem set to open up the
market established by the ZX-80/81,
the Atom, the Spectrum and now the
Dragon. Nevertheless he believes
that buyers will need to spend less to
obtain the kind of machine they
want. He cites the £50, 16K Bina-
tone which will offer colour and
sound.

Tony Baden expects people 10
spend “more on software than on
hardware — at least the cost of the
machine every year. In the same way
that you have a record collection
which costs more than your record
player"”. He does not think the com-
puter manufacturers will satisfy the
demand. “They've very distant, s0
wrapped up in their hardware thm
they don't realise software is where
it's at™.

The recent Atari advertising blitz
on television seems to show that
some manufacturers have become
aware that “sofiware sells hard-
ware”,

So far Bug-Byte has grown almost
unnoticed inte a major supplier of
games software, withour having o

rely on loans or government grants.
“Just the occasional overdraft™,
Now Bug-Byie is having 1o cope
with the problems that success
brings in its wake.

Baden hopes 11 will not be neces-
sary to move too far from the
Mersey: "'I'd like to stay up here — 1

‘Every home will
have a computer by
the end of next year’

like Liverpool — but we may open a
London office”. He does not sec
why companies who make anything
to do with computers should have to
be based around Cambridge or just
off the M4 to be taken seriously:
“We should be judged on our pro-
ducts”.

One group that are taking Bug-
Byte seriously are software pirates,
Imiration may be the sincerest form
of flattery but it is not one that soft-
ware publishers enjoy. Baden sees
unauthorised copying of programs as
a threat. Software libraries are now
trying 1o exploit loophoes in the law
to operate a lending service with
cassetles.

Could you be trusted not to makea
duplicate of a good game you had
borrowed? Making it difficult to
unlock the program does not help if
a direct copy can be made on tape.
Considering Tony Baden's regard
for the record industry it should
come as no surprisc to hear thar Bug-
Byte is experimenting with tech-
niques to make rerecording its own
cassciies impossible.

“Software sales will be worth
billions over the next few years and
we intend to be undisputed market
leaders”, says Baden. So far Bug-
Byte has avoided serious software
but games alone should allow them
plenty of scope in the immediate
future.

The company must be a juicy
target for a large group to take over.
“I'm open to offers”, quips Baden,
“but have they got the expertise? — [
don’t think so”".

Complete with natty waistcoar and
an Osborne lying casually on a desk
Tony Baden looks cvery inch a
1980s" boy wonder, but has it been
at the cost of the 24-hour grind des-
cribed by some refugees from the
micro industry? “No — I've enjoyed
ity I don’t work all mght™.
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Your marksmanship will decide
whether the duck has any more
than just a sporting chance in
David Prosser’'s shooting game
for the unexpanded Vic.

DUCK SHOOT is a semi-serious game for the
unexpanded Vic-20. The player enters an
angle through which a gun is turned and then
fired. The higher the angle entered, the less
distance the shell will cover from the gun. The
shell can be made to cover different distances
by varying the angle.

This can be an educational and recreational
game. Young plavers become aware of the use
of angles even though it is just a game to them.
The program makes full use of colour graphics
and accompanying sound effects. The
behaviour of the shells is not as straight-
forward as at first it may seem.

When run, the program displays the title
page while waiting for the user to press the £l
key. The computer, after producing a bleeping
sound 10 times, will play a tune until the f1
key is pressed at the appropriate time.

After the f1 key has been pressed, a picture
appears of a duck and moon on the right-hand
side of the screen. Each nme the game 1s
played the moon and duck appear in different
positions. Occasionally the duck will be well
over to the right and the moon well over 1o the
left, thus with three shots it is guite easy. On
other occasions the user will have to shoot
very accurately for the moon may block the
path of the shell to the duck.

To score a point, the shell must hit the duck
on the back. If the shell hits the duck any-

where else, an appropriate sound is output |’

followed by a comment at the top of the
screen. The duck moves a random quantity of
spaces.

There are three shots to each game and five
games are provided for. These can be changed
easily by changing the lines indicared in the
accompanying program documentation. If the
shell hits the moon, the program automatically
moves on to the next game, after producing
some sound and graphics effects.

Possible improvements to the program
could be made by defining your own graphics,
with additional memory, to improve the detail.
Instead of the present score system, you could
amend it to take into account the quantity of
shots which the player takes to hit the duck.
Extra foul points could be implemented in
case you shoot the moon. Those who feel the
game is a little cruel, could change the duck
into a battleship or something else. Sound
effects and comments would have to be
changed, but the bulk of the program would
need no alterations.

Lastly, sound effects could be changed
including different tunes at the beginning and
throughout.

Line 300 has 89 characters in it, even
though the Vic manual states only 88 are
allowed per program line. This is achieved by
replacing Print with its abbreviated form ?.
This leaves four extra spaces at the end of the
line, one of which is used for the extra
character. If the line is now listed, the question
mark is replaced by Print and the line uses up
to 89 characters. By abbreviating in this way,
much longer command lines can be created.
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010

on

o1

022

Line

Description

This sets the original screen
colour to red with a red border.
This line sets up all the sound
variable locations which are — V
for the volume, S2 for the sound-
box location, 53 being another
sound-box location and finally
NO which is the white-noise
generator location,

The purpose of this line is 10
Poke coloured blocks both at the
top and the bottom of the screen
using logic Ands to do so.
These lines are used 10 output
the title page.

Here, any key pressed while the
music is playing is reset and a
count is set up which governs
how many times f1 flashes.
These two lines flash f1 while
producing an accompanying

to 016

to 023

REM
REM
REM
EEM
EEM
REM
PRINT"J1a" - POKE3E87S. 42

V=3ERTE 5223 53=\=2 HOwY=1

16 FORX=GTOZ]  POKEIS400 -+, (MAMDT
168 :HEXT

{1 PRINT" K=lbhbRBlE

IAvIDh PROSSER
TU=-4-5-82,

SHELDON HEATH.

P U R s

POKETEEE0+X, 160 POKEISES4 -+ (HANDT) POKES 164+

EPRINTUINDREEE DUCK  SHOOT *

12 PRINT" bbbl CRRINT O PERR FOR O T 1 1]
12 PRINTY :anEENI YIiC=-28 COPEINT " RN =z
14 FRINT*M  #@BY DAYID PROSSER" PRINT" SSHELDION HERTH"

IS FRINT"SPEPRERRILAERMA"  FREINT"TRERRPERNRRE]L | T " FRINT"TANRENRRRERRI"" **




HOOT

»

197

210 to 215

350

415

420

615

> .
*.Ib-

bleeping sound to attract the
user's attention.

Line 24 scans the keyboard and
tests if the f1 key has been
pressed.

The data pointer is reset so that
the tune can be played again.
The quantity of games to be
played is set by this line.

In this line the screen and border
colours are changed to those
used in the game, which is a
green border and a purple
screen.

The shape of the moon and of
the duck.

Produces the rest of the picture.
This line controls how many
attempts the user has to shoot
the duck.

SP controls the intensity of the
plot. The higher the intensity,
the slower the plot is.

The angle at which the shell is
fired is calculated here.

This line is usad to plot each shell
in a different colour.

TE is used as a logic varable so
that if TE equals —1 the rest of
the If Then statement is obeyed.
If TE equals 0 then it is not.
This line works out the user's
score in the form of a percentage
so that the user can control and
alter the amount of games:
These line fiagsh the ¥ and the N
on-and off while also outputting
a bleeping sound.

The colour of the duck’s tail is
changed three times, after the
sheil has hit it.

If the shell hits the duck on the
nosaé or on the chest, the output
is the same, the beak flashes on
and off. If the shell hits the duck
in the chest, then PO, the
position, needs to have 22 sub-
tracted to set PO to the position
directly balow the beak.

This line causes the duck’s beak
to flash.

This subroutine plays a tune.
Subroutine to move the duck.

Another line using logic. If T2
equals —1 then the line is
obeyed otherwise the rest of the
ling is ignored.

This line makes the screen
shake.

16 PRINT"MMRIFRESS <{F1> TO BEGIN."

20 POKEY. 1S

21 FOKELI22.0:FORD=1TD1D c

:ZE IER.[HT “INNDNEERENERERRG O ®  POKESS, 225 FORDE=1TOLS0  HEXT : FRINT "IoSNEEREREENI

23 POEES3: 0 FORDE=1TO15@:HEXT

24 GETAS: [FR¥=CHR$(133)THEHZT?

2% HEXT@

Eb GOSURSSa: f\GTUEI
B L L L T ] T

8 FDRGFI"‘IE:ITGS

35 PRINT™I" (FOKE3E879. 77

448 ME=" o ol "0 AN cREE T D= TR 0 AR = FUsRHDC] L1 +E F2=RNDC JReBe ] ]
45 PRINTLEFTS(CDF.19), "INEBERET '.IIIIF 1] ] 1 Wb " PRINT"MIR<"
|

56 FRINT LA a

99 FEINT " TI"LEFTS(CR¥,F2X)DUS

&8 PRINT™ MR LEFTS(CR¥.PHIMS

&5 POKEV-15

70 FORRTTEMPT=1T03

o PRINT"H -

8 INFUT™S9ANGLE (20=-96)" AN

&% IFANCZBORAN SOTHENTS

28 POKENQ, 130 :FORDE=1TO208 HEXT : POKEND. @

%5 IFANBETHENTE==1

188 Ab=%1-AN:SP=R0/108

185 AN=RGS. 42598497

118 FORM=OTO22STEPSP

111 Y=208STNCL AN

112 FOKES3,231+Y: POKEV, 1 5= 55y

113 Y=22-4

114 IFY>Z2THEN1TO

115 YsINT(Y) “Yu22ay

128 FO=7ea04+)+Y : C=30720+F0

125 IFFPEEKC(PO)=3Z20RFEEK (FO)=4E6THEH] SR

138 FPOKES3. 8 IFXC] 1ANDY D 330 THEHITO

135 IFYC338THEH2S5O

148 IFPEEK{PO)=2540RPEEK (PO )=225THENSGE

145 IFFEERCPO)=123THEM33S

158 IFFEEK(FO)=168THENZS]

155 GOTO1E8

168 POKEC.ATTEMPT: POKEFD. 46

165 HEXT

178 FOKES3, 8

175 IFTETHEHFRINT“¥# YOU SHOT YOURSELF !1! B":TE=@:60TO070Q

189 HEXTRTTEMFT

198 HEXTGHRME

155 FORDE=1TO1008 : HEXT :PRINTJ9" ‘POKE3S37T2, 42 PRINT " M:pPPePRPRECORE - ENRN"
1597 FERCEMT=NU/ (GRME=1)#k188

288 PRINT" YOU HWAYE SCORED: “ FRINT“)PDRBRBRMEIN ' PERCENT X"

218 POKEY, 15-FORG=170S PRINTLEFTS(CIN, 15) " SBBRNOTHER GO(HE/NE)?"; POKES3, 225
212 FQRIEF]TGI'.WH‘EKT FOKESZ, @ FRINT "IREREKYH"

213 FORIE=1T0158 :NEXTIE P FOKEISE. 8

216 GETA%: IFH:I-I"'THE.HZ 15

217 IFR$="Y" THENRLUN

218 IFASCO"H"THEHZ1®

219 EHD

231 PRINT 34 DEARAD ! .

235 PRINTLEFTSC(CDF, 142 "00BF, [.F. AEERLE "0k SN 0 c2NI 0 -

240 GOSURSEE : HU=HL+1

245 GOTO190

258 POKEY. 15

255 IFPU-PI-2ANDRFY-F2LCITHENPRINT Sd IT-S GONMA HIT ME | ! B FORDE=1TO1500:HE
AT T2==] | GOSUBSHS

%ifl ;TA-ETU:E PRINTLEFTH#(CDS. XILEFTH(CRE.PH)" X w3l MBI XAW “"LEFT#(CD¥.X+1)LEFTS
CLRE.PHROME

305 POKES3. M+237 :FORDE=]1TO20: HEXTDE

3@ HENT

315 POKES3.p

316 PRINT"s59 HISSEDI -
FOKEMO, 189 FDE_IITCII FORM=STOOSTEP-1 : POKEY. M: FORN=1TO7S : MEXTH

HEXTM. L : FOKENO. 8 :POKES3. @

GOTOL98

FRINT S5 CHEEKY I! "
POKEY, 15:FORL=148TO220STEP. 7' FOKES2. L' HEXTL -FORL=128T0200 : POKES2. L HEXTL
FORL=288T01Z85TEP-1 : FOKESZ, L : HEXTL : FOKESZ. 8

FORI=RTOZ2 ' POKEC. [ : -FORDELAY=1TOS80 : HEXTDELAY : HEXT
GOSUBS0R GOTO1TO

FRINT S OUC H U "

FOKEY, 15: POKESZ, 148 : FORTE=1 TO206 : NEXTDE : POKESZ, 8 FORDE=1{ TDS8: NEXTDE
POKES2, 128 ' FORDE=1TO458 ' MEXTDE : FOKESZ. @

313 IFPEEK(FO)=22STHENPO=FO-22

428 FORI=1T03:POKEPO, 225 FORDELAY=1TOS98 : HEXT : POKEPD. 254
LAY NEXT

425 GOSUBRSHG: GOTOLTD

S0 RESTORE

01 POREV,1S

S0 FORM=1TOZ2E6+EX ! READH. D

15 FOKESZ2,H: POKES3:N

520 FORIE=LTOD#ES - HEXTDE

525 POKESZ.Q:POKESS, B:FORDE=]1TOS#D : NEXTDE

230 HEXTW:RETURM

535 I'FITHlB?H-, IB?J"';EEI -2:291;-1;2"31:2— 15‘5-2-19’5:2:153-2‘.- 163421:?515415311*1?501
AB3.2

90 DRATALSS, 2,195 2.201,2:195: 2, 183, 2, 183, 3: 175, 1183, 2, 182: 2,175, 2, 173, &, 163.6
8,12

SO0 PRINTLEFT#(CD¥.21 )LEFTS{CRESF.F2:2"7 AN 7

&85 Di=i

610 IFPZHC1STHENDI==-1

615 IFTZTHENTZ=0 F2H=F2X+DI%4: GOTOEZS

E20 P2H=F2E+DIWRHD( ] 2 ¥4

629 PRINTLEFTS(CRS.P2x)DUF - RETURN

TR0 POKEV. 15:FORM=15TOSSTEF-. 2 : FOKEZEEEE, RNDC 1 )#3+11 : POKE3GEE1 . RHDC 1 )%2+37 : FOKE
HO . 168+H

78l FORDE=1TO18:MEXTDE, X :POKEND. @ GOTO198 .

254 ‘FORDELAY'= 1 TO300 : NEXTDE
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omplete Sinclair ZX81
BASIC Course

Al last, o comorghansve faxt for vour
Sinclar 2X8¥ The complete BASIC Course |
O manudl which will mmediolaly bacome
On indspansibie work of référence for all
your ZXB] progromming

Whether you haove never Jone any
Mogramming of whather you are an
eXpenanced MICIOCOMPUtar user, tho
Compléte BASIC Course will provide
an nvaluabla o

Not Only 30 Programs for the
Sincloir ZXB1: 1K —

Mot only over JO programs. from arcode
gomeas [0 tha final chalenging Draughts
EeGying progiam, which ol {it nto ina
unexpanded 1K Sinclor 7X81 but oiso notes
an hoOw These PHOQrams whera writien and
specdl hips!l Greot volue!

Maochine Language
Programming Mode Simple for
the Sinclair —

A complete beginner's guide to the
computers own longuoage - 180 maching
languoge. Mochne longuoge programs
enobie you 1o save on memaory and
Iypically give you progroms tnat fun 10-30
himes faster than BASIC progroms.

ZXB81 ROM Disassembly Part A _ e
This book is for The progrommer hat neecs e e e D e S T - ——— |
compleie omswers about the ZX81 O The Complete .
Logan nos exomened al routings in the ROM OUR GREAT :Ord-lu 1o Sinclair ZX B1 BASIC Course £17.5001

Basic Course |
ond hefe he CoOmmMEants on each one. It The Essential Software Company , Dept BT Programs on Cassette £ 2500

SPeEciaL OFFER!
FREE BLANK CASSETTE
WITH EVERY BOOK

" We are pleased to announce
the opening of our new shop at
the TECHNICAL LEISURE CENTRE,
1, GRANGEWAY, KILBURN,
LONDON, NW6.

Come and
see our
exciting
range for
R Z%81, TRS80
VIDED GENIE

OF S c',',ggﬁ;ffﬁﬁ HSMOORER 10 i | (visconti Lid) Sinclair ZX 81 ROM Disassembly |
"1 and inCluges ol funchions excepl for - CATALOGUE 147 prunswick Centre, London WCIN 1AF Part A - DOOOH-OF 54H £ 70000

the rouhines used in the Hoahng pomnt NDH 1 Mot Only 30 Programs/Sinclair
calculator 15 MAME: 5 s o e s i vimal
Understanding Your ZX81 ROM AVAILAEBLE " Machine Language I
A briiant gude for more experienced ADDRESS:.........ccoovnnnieiianen.s Programming Made Simple £ 89501/
programmers by Dr. lan Logan. this Book Understanding Your ZX 81 ROM £ 89501
ilustrates 1he Snciair's own operating SEND S . ﬂ- " E T e R Postage and Packing £070 |
system ond how Yol con use it B o e o o A e B Poslcode . . . . . . . Aemitlance enclosed *l
IDEO GENIE

=
UL, LR R |

3-D means that as you wander throughthe m and buildings, a full screen
graphic display constantly shows your position in a perspective format as
though you were actually there! This “‘rat's eye’’ view adds an entirely new
dimension to adventure.
English language commands can be entered at any time to manipulate your
environment. The command sets are extensive and sophisticated.
Deathmaze 5000 and Labyrinth allow the traditional one and two word
J commands. Asylum incorporates our Advanced Language Interpreter
(ALI), which allows full sentence input. Deathmaze and Labyrinth consist
of over 550 locations! Asylum tops 1200 locations!
 Deathmaze 5000 places you onthe Asylum places youonacotina
top floor of a five storey building. small room. Periodically, a janitor
Each floor is a maze of twisting lobs a hand-grenade through the
passageways. Floors are window of your locked door. What
connected by elevators and open you do next could mean survival and
pits. You have but one goal. escape! It could also mean
ESCAPE ALIVE! Where is the only  permanent residence in the home
door out of this nightmare? for Deathmaze survivors! To leave,

' v
B,
- TR N

T : ot - Monsters, bats, mad dogs, hunger, you will have to deal with guards,
Labyrinth places you in a maze of and many more horrors plague your fellow survivors, doctors, the
gigantic proportions. But you are not every step as you struggie to infamous Crazed Carpenter, and
alone! A minotaur searches for you, escape. TAPE£10%s  much, much more. Don't expect to
seeking agrisly meal. Youmustfind | THEESSENTIAL SOFTWARECOMPANY getoutany time soonl’ TAPE£12
weapons, spells, and treasures. A LIRS et PR
You must deal with ghosts and cave ii’unswmk eOmes Londoy Efmi:” N
gnomes. You must avoid the Presse senc me vour software cataogur | puu
minotaur until the moment is right for ot bcsbatgh i ngychabion T
the final battle. TAPE £10% ‘ e omtc

lphos T06 post b packsng! My ACCESS Nowm
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Cur SPECTRLM garmes are now gvadlable (Maslermind, Atoms,
L-Gama, o1c.)

SPECTRUM utilities available soon, Write lor delails

Crr product range for the ZX81 s as follows

| TAURUS COMPUTER DESIGN

TAURLUS kX PROMCARD

= Fills mrmory spacd 8-

= Housed within JXB7 case —easy imstallation

= Link selectable TH PRIOMN =18 FLAR g B3 Pﬂil!\t (@=ZTEZ)
* sl homa lor TALRYS SOLID SOFTWARE

TAURLS 16K RAMPACK

& Lar gaitchabie | Model A K FLAM or 146 RAM-ZK PROM (2716
Model B 166 RAM or $25 FLAM+ 4K PROM (2732}

= Flexible connection 1o D1 —eliminates memory wipsout

= Rugged conatruction—prgwven high quality design

= ideal home lor TAURUS SOLID SOFTWARET

TAURUS MACHINE-CODE MONITOR

Vergion 1

= 16 user ytility commands

= Dpbmised for developing and tating maching code

* Avilabie as TALIRUS SOLID SOFTWARE® on all TARURLIS hargdwane progucis
& Alss gwailable On Cassotie

Yersion 2

= As Varsion 1=MACHINE CODE DISASSEMBLER

& Displays sddress, hex ingtruction bytes, SSurce SoHoe
& Stargargd X-80F mnemonics

= Aglative jurmps shown with absolute addressss

* Alsd available of CASIETIe

e

GRAPHICS EDITOR

& LAak@ your Owh characior shapes—whalever you wani!
= |nchedos routing for saitching characher sets

& Tl ritw ChArscher sets Dot I:“-:ll.pdlr\? Mo A

® Available a3 TAURLS SOLID SOFTWARE®

MACHINE-CODE ASSEMBLER

= Standand J-80% mMiemnmonics

* Optirmised for 2081 keyboard lrpout

= Lip 10 258 yser-definabis Labels

& fyadabie as TAURUS SOLID SOFTWAREY
* Algo peailable on cassolle

PRODUCT SUMMARY |

K MAMPACK | X PROMCARD | Cassette | | Send for detads or cheque with
| WAl & Whodel II order o
TrTe——— ©6c0 | e85 28 = | | TAURUS COMPUTER DESIGH
WRDRETONN visrnicn 1 Car, o0 [N pe EPRSM | £THD | i tree Idock
w\_r:‘.-f'lﬁm-c-.-‘ : L0 | inpe EPROM . DS || i?ng‘hE LBa E
AEEINL R B £33 e EPRIOM | £8.50 Hertfordshire SGT 6BG
GAAReCS [OFES | = — | t8per BEROM - Telephone Bakdock (U42) BRIS00

A GOBBLER
FOR THE ZX81

X-MEN GOBBLE YOUR WAY AROUND THE MAZE
WHILE THE 4 X-MEN LEAVE THEIR
DEN AND TRY TO CATCH YOU. GOBBLE
l_l._lf"FhSTAR AND IT'S YOUR TURN TO CATCH
CONTINUOUS SCORING, HIGH SCORE,
BONUSES OFFERED, 3 LIVES.

TRAP SURROUND YOUR OPPONENT (COMPUTER OR
HUMAN]} BEFORE HE SURROUNDS YOU.
12 VARIATIONS.

HUNT A MAZE GAME FOR ONE OR TWO
PLAYERS WITH 48 VARIATIONS
AND 30 FULL SCREEN MAZES IN
ONLY 5K.

UFO PLENTY OF ACTION IN THIS HIGHLY
ADDICTIVE SHOOTING GAME.

£4 95 PER GAME
- ON CASSETTE

ALL GAMES IN
MACHINE CODE

B 13 CHERRY BOUNDS RD
GIRTON
CAMBRIDGE CB3 0JT

TELEPHONE

CAMBRIDGE 277364
S 0 FTWARE EVENINGS & WEEKENDS

ZX Spectrum
20 Programs £6.95

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

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

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

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

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

Hours of entertainment

@ LunarLanding. Control the angle of descent
and jet thrust to steer the lunar module to a safe
landing on the moon’s surface.

® Maze. Findyourwayoutfromthecentreofa
random maze.

® Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.

® Biorhythms. Plot the cycles of your
Emotional, Intellectual and Physical activity.
Some would say this is not a game at all.

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

Run your life more efficiently

® Home Accounts. Keeping track of your
finances with this easy-to-use program will
enable you to see at a glance where the money
goes and plan your spending more effectively.

® Telephone Address Pad. Instant access to
many pages of information.

® Calendar. Displays a 3 month calendar past
or future, ideal for planning or tracing past
events.

ORDER FORM:

Send Cheque or P.O. with order to:-
Dept. C., Richard Francis Altwasser, 22 Foxhollow, Bar Hill,
Cambridge CB3 BEP

Please send me

O Copies Cambridge Colour Collection Book only £6.85 each.
O Copies Cambridge Colour Collection Book & Cassette
£9.90 each

Mame:
Address:
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William Masefield's ZX-81
program effectively simulates
the spread of disease and the
predator-prey relationship.

A NUMBER OF programs have been published,
based on Life, in which a colony of cells is
made to proliferate and ultimately die off.
None that I have seen does much more than
this. Yer with a lirtle extra programming, it is
possible to use the basic concept of Life to
create a series of ecological and epidemio-
logical models which, while not being perfect,
can be used in a classroom to illustrate some of
the elementary concepts in ecology.

The first model deals with the spread of a
disease in, say, a woodland plantation, and the
seccond models the predator-prey relationship,
with spiders and flies as the protagonists.

Taking the first model, the program asks for
the initial number of normal, healthy trees in
the plantation — a maximum of 100 — then
the number of trees that may be immune to
the disease — a maximum of 100 less the
number of healthy normal trees — and finally
the number of diseased trees — 100 less the
sum of the other trees.

The program then plants these trees
randomly in a 10-by-10 matrix, using a
different symbol for each kind of individual.
The matrix is then displayed within a black
border and the numbers of each kind printed
alongside, together with the cycle number,
which will be zero at the start — see figure 1.

On keying Newline, the first cycle is
initiated. What the program does now is to
interrogate each cell of the matrix in turn to
find out what kind of tree, if any, occupies it,
and what its neighbours are on the north,
sourh, east and west sides.

For our purposes, the diagonal neighbours
are not considered near enough to have any
influence.

This is where the ideas borrowed from Life
play a role: if the number of neighbours of a
normal or immune tree are three or four, then
the tree is overcrowded and dies; its marrix
cell is reset to zero; if the number of neigh-
bours is less than two, then the normal and
immune trees reproduce — that is, a new free
of the same kind is placed at random in an
empty cell of the matrix.

However, if the cell being interrogated is
occupied by a diseased tree, the discase is

FCOICXSCAL
MODELLING

spread to a random matrix cell. Should that
cell be empty or occupied by an immune tree,
nothing happens, but if the cell has a normal
tree, then that tree becomes diseased. Finally,
diseased trees have a limited life-span, dying
off after four cycles, whether overcrowded or
not.

After interrogation of all the cells of the
field, the new state of affairs is displayed,
together with the counts of normal, immune
and diseased trees in the field. These numbers
are also stored for later display in histogram
and tabular forms. The cycle is now repeated
as many times as necessary until the disease
dies out — which it will not do if there are no
immune trees 1o start with, in which case the
disease becomes endemic.

Figures 2 and 3 show the position after 10
and 20 cycles and figure 4 the final field for a
run which started with 50 normal, 10 immune
and five diseased trees. Obviously, the number
of cycles will depend on the starting con-
ditions, and on the randomness of the propag-
ation process, but the general trend is always
the same.

After cycling for the required time, the
results of the experiment can be displayed as a

5 FEM ECOLOGICRAL EXPERIMENTS.
3 gantn COPYRIGHT W.R.MASEFIELD
18 CLEAR
is CLS
- RINT TAB S; "ECOLOGICAL EXP
ERIMENTS
@ PRINT
g0 PRINT TRE 9. EESSEENNEREE
58 PRINT
o8@ PRINT “SPREAD OF DISEASE IN
7@ PRINT * UDODLAMD PLANTATI
Nii 5 Tﬂa ’E % -ann.- c
75 PRINT
B8R PRINT “"SPIDERS RAND FLIES™
@8 PRINT " IPREATOR AND PREY
) iTRB 26 8-
1he INPUT s
128 GIH AL120)
%gg E:I-'? HE§ PRESS MEWULINE TO CO
e
NT INUE "
140 IF As="A" THEN GOTO 1
150 IF As="B" THEN GOTO 3
18 STOP
338 PR T —— .
“TAT 3,1%:“CYCLE NO.-i@aT P
“IRT 14,18:%

220 PRINT 18,8 NE: . H_FORNT
STOGRAH, T FOR TABULATED RES- UL
s; E FiiR MEQ EXPERIMENT, I

FDR PROGRAM INDEX™
238 FOR I=3 TO 12
2480 PRINT AT 3_,.I; W= . OT 14, I "m
258 MNEXT I
268 OR I=4d TO 13
279 PRINT AT I.2;"0";AT I,13;"}
Sap
285 PRINT AT ©.0;Bs$
2960 RETURM
229 REM W
3148 FOR 1=
350 LET A(I) =@
330 LET A{I+118) =0
340 HEXT T
a8 ﬂnuh
1882 REM
igi@ cL=
1850 LET B4="SPREAD OF DISEASE I
M A UOODLAND®™
18368 PRIMNT EB$
1835 PRINT
1848 PRINT "ENTER NO. OF NORMAL
HEALT TREES (MAX. 108)";
1858 TNPUT M
1OAG PRINT H
188 PRINT
1878 PRINT "HOD. OF IHMUNE TREES
(HAX . 108-N. ") "
1080 INPUT H
1858 2any
ie
1188 PRINT "MNO. OF DISEASED TREE
5 (HAX.":188-N-HM; ")";
1118 INPUT D

112¢ PRINT ©
1125 PRINT
113@ PRINT H=
1142 INPUT RS
1159 IF S
1
i122a GOosuUB 200
138 SR
1259 DIN n:i!%:
1280 FOR J=1 TO N
127@ LET ReINT (RND#180+1) +18
1988 IF AIAR) ¢}@® THEN GOTO 127a
1298 LET AIR) =11
1300 HEXT J
1318 IF H=0 THEM GOTD 1380
iggg Eﬁ ﬁ-%ﬂ;otgmilinviiﬂﬁ
-
15‘3 IF AR ¢»@d THEN GCOTO 1333
138 LET ARIR) =12
1380 HNEXT J
1378 IF D=0 THEM GOTO 14238
Ba FOR J=l TO
88 LET B=INT (RNO#100+1) +1@
@aa IF A(R) (»@ THEN GOTO 133&
18 LET A(RY=13
28 HNEXT J
28 LET Csl
=1 GOSUB llg‘ﬂ
a2 ﬂgﬂ is2
a5 ll: ﬁlél
=
35 LET nao
38 LET C=D
48 FOR J=4 TO 13
48 FOR K=3 TD 12
gg“;r ALY =11l THEN PRINT AT J.
'.tF RIII=l2 THENM PRINT AT J.
IF ALI) 12 THEN PRINT AT J.

¥

ALI)=@ THEHN FRINT AT J.K

AONEA  ROCAR e b e .'-a'-l-\'-;‘-hlhhlhlhlrhlhuﬂ
e

O (B 0 o i T T e 6 e

78 IF RITI =il THEN LET NasM#1
75 IF A(I) =12 THEN LET H=M#1
g:g IF AILI)*»12 THEN LET DalD+i
LET NIC) =M
84 LET HMIC) =H
86 LET D(C)=D
S8 LET I=I+i
28 HEXT K
18 MNEXT J
%E REI'I.IFIH
@ PRINT AT 3,24;C-1;AT S,1%;"
MORMAL "M [ za~"! IMHUNE
“iM; AT 7.i5: M oiSEAsSED i D
ae’ THPUT As
48 IF RAFE="" THEHN GOTDO 1500
=@ IF AS="H" THEHN GOTOD 2200
Sse I Aas-'E: THEN GOTO 1808
£70 IF Af="T" THEM GOTO 1900
E&a IF As=~I" THEN GOTO 1@
=59 STOP
ca HEH I el e T
i&d LET H=0

1629 LET D=

1840 PRINT AT S,.26;" ":AT 6,26;

ABED AT Y anie W

16508 FOR I=11 To 11e

1660 IF ALII =@ TH GOTO 1788

1670 LET Y=INT (AII-18) 18} +I
(ATI+18) ~1@) +INT (A(I-1) ~1@) +INT
(RI(TI+1) 181

1688 IF (ARiI)=11 OR RAII)=l2) RAND
Y32 THEMN LET AI(I) =0

1699 IF RII) =@ THEN GOTO 1798

17@8@ IF Y«2 THEN LET ReINT (RNDs

12@2+1) +1@

1718 IF A(I) =11 AND A(R] =0 THEN

LET RA{RY)=11

i72@ IF AC(I) =12 AND A(R) =@ THEN

LET AR} =13

1738 IF A(I) 12 AND AIR) =11 THEN
LET Ri{R) =13

1749 IF A(I)>12 THEN LET AII)=A(
-

1758 IF A(I) =16 THEN LET ARII) =@

17990 MEXT I

1800 LET C=C+1

1228 LET O=C

1E13 GOSUB 1435

1820 PRINT :;24-{.E-I}HT S.28.N

AT
AT 7.36;

AT @.0;8%
193@ ﬂ‘ﬂ'!l'.,:.l'l' ﬁ: :.;g;:‘c H X (]
1980 PRINT AT 19.6: W POR HISTOG
RAM™; AT 20.6;"E FOR NEU EXPERINE
1951 PRINT AT 21.8;~I FOR INDEX"
1868 FoR J=1 TG iE
1978 PRINT AT J.15;"§";
1988 MEXT J
1990 LET C=2
fe@® FOR J=2 TO 18
3018 PRINT AT J.B;C-1:AT J.4;M(C
y:AT J. B8:Mici:af J.12'D(C)
2826 LET C=C+l
FIB3I@ IF C10 THEWM GOTO =is0
JA40 HEXT J
S0%Q FOR J=2 TO 18
3080 PRINT AT J. 17:C-1;AT J,21;N
(C):AT J.2%:HIC) ;AT J.29;D (&)
2878 LET Ce=C+1
2080 IF C:0D THEN GCOTO 218a
2098 HEXT J
3108 INPUT A4
3118 IF Age”" THEN GOTO 2@9@
21268 IF Af="H" THEH GOTO 2200
2138 IF As="E" THEN GOTO 1208
21480 IF As="I" THEN GOTO 18
218G S5TOP
Elﬁg PRINT AT J+1.6:
5178 GOTO 21@
2180 PRINT AT J+1,16; “HEENEE-
S19@ GOTO
2200 REM
3218 CLS

{listing continued on page 43)
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- SPREAD OF DISEASE IN A WOODLAND
S . CYCLE NO.28
. CYCLE HNO.@ i ﬁ:n:&é %;
: R Rt
- DISERSED S
[ ]
2.
Exs NORMRL
Sa. Figura 3.
L]
: CYCLE NO.1R .m_m. CYCLE NO.23
HDFIHFIL 23 i L o HﬂﬂHﬂL
o : i SISEnsED 77 I B ci=¢aSec a
IMMUNE
S0.
-
L3 m
i Figure 4.
2 : histogram — figure 5 — or as a table of counts The same kind of interrogation of each cell
DISERSED for pupils to make their own graphs — figure 6. | is then carried out, but the manipuiation is
Figure & It 1s p-us:mblc to elaborate this program so dli‘:i'crcm: if a ﬂ:". is unfortunate enough to be
that the disease is spread only to immediate | adjacent to a spider — north, south, east or
SPREAD OF DISEASE IN A UOQ neighbours, for instance, or to prolong the life- | west but not diagonally — then it is eaten.
E 35 E g E& i:g E-_-, E span of diseased trees, and so on. Otherwise, it is moved to another empty cell at
B o T e The second model concerns spiders and | random. A fly not adjacent to a spider is
s 24 s 3% )i ¥ 3F 3 flies, and the prey and predator relationship. | allowed to reproduce.
- %é & s AR The basic idea is the same: the program asks A constraint limits the number of new flies
Rk de 11 2 nl? 8 B0 for the initial number of flies — a maximum of | in each generation to half the number of
12 82 i1 Z 50 — and spiders — a maximum of 20 — and | parent flies, that is, a reproduction factor of
12 82 % S these are _sfc:{ngrrcd at random in the 10-by-10 | 1.5, so .Ihs[ if t]'{f:rc are 30 flies in one field,
3L B XY 4 EFId. This initial field and the counts are | there will be 45 in the next.
displayed — figure 7. Another limit ensures that there are not
Figure 6. more flies than there are spaces in the matrix
for them. All the flies are redistributed
randomly, as they would be in life were they
flying about.
The spiders, on the other hand, do not
move, as they are supposed to be sitting in

{eontinued on next page)
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f{eontinued from previous page)

their webs. Each spider, at the start of its life,
is given a store of food, valued ar three unirs,
but this is depleted by one unit per cycle, and
a spider with zero units dies. However, each
fly it consumes increments its food store by
one unit.

If a spider reaches a value greater than six, it
reproduces, the offspring being set at random
in the field, and both it and 1ts parent are given
the starting value of three units.

At the end of each cycle the field and counts
are displayed, and the process repeated for as
many cycles as required. Figures 8 and 9 show
the 10th field and the 50th, and figure 9 shows
the histograms. In this particular run, starting
with 50 flies and five spiders, there has been a
cyclic fluctuation in the populations and the
peaks are staggered as they would be in nature.

Other starting figures will give different
degrees of fluctuation and if there are too few
flies or too many spiders at the start, the
spiders can actually die out. It is assumed thar
the flies’ food source is inexhaustible.

Although the displayed field is a 10-by-10
matrix, the actual field is 10-by-12. The reason
for this is as follows: in the interrogation of,
say, the jth cell, we have to look at the adjacent
cells, 1-10, j+10, j-1 and j+ 1 — the diagonal
cells are not considered.

MNow, if we wanted to interrogate cell 4, say,
of a 10-by-10 matrix, we should have to look at
cell 4-10, which does mot exist and would
crash the program. Similarly, cell 93+ 10, say,
does not exist; so we have two rows of guard
cells — 1 to 10 and 111 to 120 — which are not
interrogated and are cleared on each cycle in
lines 300 1o 350, leaving the interrogated cells

CYCLE MNO.2
SPIDERS =
FLIES s

Figure 7.

CvCLE NO.18
SPIDERS 7
FLIES 15

Figure 8.

| CYCLE HO.S58
| SPIDERS S
FLIES 24

Figure 8.

Ii

as 11 to 110. Note that the left and right sides
of the field are, in effect, contiguous, so that
the field is really cylindrical. This does not
invalidate the models in any way.

In the woodland program, normal, immune
and diseased trees are distinguished by giving
the cells values 11, 12 and 13 respectively —
lines 1260 to 1420 — and the number of neigh-
bours is determined by the sum of the tens
digits in the adjacent cells — line 1760. The
various operations on the cells are carried out
in lines 1680 to 1790.

In the spiders and flies program, spiders are
given an initial value of three — line 3350 —
and this is decremented on each cycle by one,
and incremented by one for each fly consumed
— line 3710. Reproduction of spiders is
carried out in lines 3740 to 3760. Repro-
duction is considered asexual in this model,
but a sexual method could be incorporated.

Marrix cells with flies are given a value of

PIDERS RHD PFLIEZ

PIgER A T g s =

1 = ialfF 16 =@ =2&afF 31 4 IT
2 B 34 17 2 Aaj 32 3 34
a2 = asfliea 2 33§ 33 &+ 31
i & 232fiv = 2 3L = DD
s 7 =ajz2a 2 a8 g gﬂ
& 8 g6 21 2 23=2] 28 a
7 6 a2z =2 2A2J 27T & 18
e 7 22 220 2 238 28 &8 19
-] 7 =1 24 2 ATl 38 8 is
ia 7 isjj 2= 2 2/ 40 & 183
1i 7 isj 268 2 48 41 8 18
12 4 1l 27 2 48 42 8 17
13 4 14l 28 & A7) 42 BE 19
id 2 =2ej] 28 3 ar)] 442 3 22
is @ =afl e 2 234l am 3 =7
Figure 10.

100 — line 3290 — which is a higher value
than any spider is likely to reach. Flies’
reproduction is carried out at line 3610 where
the number of flies is increased by a factor of
1.5. It is interesting to experiment with other
reproductive factors.

For both parts of the program an index is
provided at the start, lines 40 o 170, and
instructions for proceeding are displayed at
each stage. Each cycle takes about 15 seconds
in fast mode.

{isting continued from page 45)

2220 PRINT AT @.1;"Sa" ;AT 7,1:"=%
" AT 14.1,™ res

2238 PRINT AT S,2: "8 ;AT 12,2.“a
Wi n? a 11‘!-

2248 PRINT AT 21.8;"E FOR NEU EX
ge'm ’ngnrxgngg““

2280 PRINT AT I.3;".

2276 T

P P e
2310 PRINT AT 6,3 “;AT R

LET XK=l
233@ FOR I=1 TO &

Jgi IF HITI)»50 THEN LET HII) =30
2350 IF MII) >S5S0 THEN LET H(I) =S&
2380 IF DITI)»S@ THEN LET D(I) «S&
FIVA FOR Jed3Z TO HII) +3/-508+38
ZIFD PLOT X,

2398 HEXT J

<430 FOR Je=l18 TD MIiI)+S9-,58+18
2418 PLOT =,

2430 HEXT J

2430 FOR Jud TO DII) +D-50+4

S440 PLOT W..J

EASE NEXT

ol
IF HII)=0 THEN UNPLOT X,32

2478 IF HMLL) =@ THEHN UNPLOT X,10
2480 IF DII)=@ THEN UNPLOT X.4
2498 LET HaX+1
200 HEXT I
25;2 INFUT
2% IF As="E" THEM GOTOD 1888
2530 IF Af="I" THEH GOTO 1d
@540 IF Af="T" THEN GOTO 1948
2550 STOoP
seoe REM EEERST TSI R
3005 CLS
3010 LET Bg="SPIDERS AND FLIES"
302@ PRINT TAEB 7:B%
JIDID PRINT TAB 7. (PREDATOR RAMD
PREY)
I@3IS PRINT
V4@ PRINT “ENTER INITIAL NO. OF
FLIES tHAX. S@)";
IVS@ INPUT F
V&R PRINT F
3Q6S PRINT
IBT@ FRINT “ENTER INITIAL NO. OF
IDERS tHAX. &8)“;

IBB@ INPUT S

S8 PRINT S
J10a PRINT
F118 PRINT NS
3128 INPUT AS
313@ IFHﬂIt}““ THEN 5TEP

LS

3220 GOSUB 200
3238 DIH Fizoa)
3248 DIN S(408)
2268 FOR J=l1 TO F
327G LET R=INT (RNO»1@@8+1) +18
3284 IF ALR) ¢«»@ THEN GOTO 3278
3298 LET A{R) =100
37388 MHEXT J

3320 FOR J=1 TOD S
33938 LET R=INT (RNDI10G4+1) +18
A%4Bd IF AR 3@ THEN GOTO 3330
A3Sd LET AR =3
g 68 MNEXT J

78 LET C=1
3380 GOSUB 3420
3398 GOTO 3540
3400 LET I=11
3410 LET S5=0
3429 LET =@
2439 FOR J=4 TO 13
=449 FOR K=3 TO 12
B4R IF A(I)=0 THEN PRINT AT J.K
Hamm TP BT =3 THEN GOTO 23492
2468 IF AL(I) <180 THEN PRINT AT J
o

490 IF ACI) <188 THEN LET S=S5:1
480 IF A(I) =128 THEN PRINT AT J
i
hatea TF ACI) =100 THEN LET F=fai
2402 LET I=I+21
3494 MNEXT K
JB0D MHEXT .J
DS10 LET FI(C) =F
A520 LET S (C) =S
3230 RETURHM
A54@ PRI AT J3,.84;C=-1;AT S . 185; "™
APIDERS *:&; &, 15 ~FL1ES i
=5a INPUT E*
2568 IF Ag="" THEN GOTO 3506
As7a IF Ags"H THEN GOTDOD 423088
asaa IF n:-":" THEN GOTOD Jag@
585 Ag="T" THEM GOTQO 4928
gﬁgg IF AfS="1 THEN GOTO 1@
5 ATOP

® PRINT AT 5,23;"

3848 FOR Tsil TO 118

3658 IF ALI)=19@ OR AILI) =@ THEN
GOTO 377@

3660 LET XwINT ((A{(I-18)+A(I+13)
+A(I=-1) +A(I+1)) 7109

3570 IF A(I-10) <188 THEN LET A(I
=131 =8

689 IF AITI+10) =108 THEM LET A(I
+1@) =@

“iAT 6,23,

L7}
o
L}
&
5
b
L]
:
L]
,,.
o
)
i
z
h
»
H
1

1) =@
?Eﬂg IF AII+1) =199 THEN LET AI(I+
3718 LET A(IY=AII) +X=1
3720 LET FaF-X
3730 IF AL} <& THEMN GOTD 23770
g?‘.ﬂ LET RALI) =3
75@ LET RaINT (RNOsi@@+1) +1@
I7ED LET AIR) =3
g_‘;?z HEXT I
8d FOR I=11 TO 11@
A79@ IF ALL) =189 THEN LET A(I) =d
JI008 MEXT I
3818 LET FaF+INT (Fr2)
3829 IF F=@ THEN GOTO 23888
38 IF F:100-5 THEN LET Feidd-=5
48 FOR ﬁ-l TO &
asa LET sINT [(RHND#18@+1) +1@8
3IB6@ IF AIR) =0 THEN LET AIR) =108
JBTA MEXT J

apeEd LET C=C+1
IBED LET O=C
ggﬂﬂ GOEUB 3400

16 PRINT AT 3.24;C-1;AT 5,20;S
AT 8,23 F
3920 éusgu 222
3338 AP ik e s v
1916 BRINT B
4022 PRINT " s r c o3 r
4838 PRINT AT 18.08; "PRESS NEULIN
FOR HISTOGRAN ;AT S0.6;-F FOR ME

H M g
Y EXPERIMENT“; AT 21.6;"I FOR IND
B
4049 FOR Iw=i TO 16
1-5 PRINT AT I.8;~ F':AT I.i&;"0
49880 MNEXT T
4B7Td LET Ca2
4RTE LET P=D
49890 FOR Ksl TO 3
4998 FOR J=2 TO i6
4108 PRINT AT J . P+0.C-1;AT J,P+3
SSIC) ;AT J,.P+8;F(C)
4119 LET CsC+d
412@ IF ;0 THEN GOTO 4228
413 NEXT J
4140 LET PmP+1®
4150 NEXT K
<18@ INPUT RS
4178 IF As="" THEH GOT 4875
4188 IF As="H" THEN G 0 AN
4388 Ir A3:-I- THEN OTO 180
]
4218 STOP
4328 PRINT AT U+1.P; N
"

4318 CL

ok
5658

m

I

AT @.8:20:AT 7.1;0:AT
- &,3; "SpIDE

18,878 AT i;é; AT
RE"iAT 1B.3; “FLIES"
TRBLE E FOR NEG EXBT. AT 21,000
FOR INDEX™ - S e
4340 FOR J=@ TO A7
4350 PRINT AT J,3;".";
tagg NEXT
i RINT AT S,2;" “:AT P
4410 LET x=f gk < 8.a;
4439 FOR Iwl TO ©
4438 IF FI(I)>7@ THEN LET F(I) =78
4449 IF S(I) >0 THEN LET 3(I) =20
4450 FOR Ju28 TO S(I) sid -2d+28
446568 PLOT X,
4478 NEXT J
4488 FOR J=8 TO FII)ald 70+8
4490 PLOT X.,.J
ASA@ NEXT J
4510 IF 5(I)=0 THEN UNPLOT X,28
4520 IF FI(I)=0 THEN UNPLOT X.8
453@ LET X=X+l
3822 et
AS6@8 1IF FI-I:": THEN GOTO 3:2'
4578 IF Af="T" THEN GOTO 4200
4500 IF AfE="I" THEN GOTO 18 .
4588 STOP
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| ACORN ATOM PRICES INGLUDING VAT
8K Rom + 2K Ram Assembled............ e e e ey :‘T?d 50
I 12K Rom + 12K Ram.r‘i_ss-e'mu:eﬂ_........ i e 289,50

For trial copy, send £1.00 plus e e A s it

Mains Power supply unit B I ik e e N R R L £9.20
g e AR R e : e E11.50
Acom C15 Blank Cassettes. .. LI o £0.70
Woed Pack + RO Text EGIOr, WIORE-PROCEESON. . .. :. . rsreemsrerssnsemerassosereons £30.00
Introductory Package, 4 casseties with booklet:
(1} interactive teaching
(2} Fnancial Planning
13} Housohold
41 Ganm v i P et S e e e .00
- = = “ Atomae Theaty & Practce” Manusl e E%E
Due ID E‘KCESSIUE Ean|rles from a” PEEJT%I g?:qb;.;ﬂm-p:‘;gw the BEC Computer and the Acom ﬂ-:u:»m .66
M J L et i 55
parts D‘f the U_K_ LASEHB UG [S BBC Bas:lwﬁ;j,eim:;d. Manmr Cc.n:mrl oo e L e e Lot R S £287.50
. g ;t ﬂutl}:‘; 3":‘[1;|Eai!u"[t Reconder : : Lﬁ%
pen 10 3 pin i
nﬂw a natlﬂnal Independent user E‘F.:w Atom supplied with “Atomie Thtﬂr'y and F'ruhca Mlnml - Fru of
rge.
group. COMMODORE VIC 20
VIC-20 computer... : ....L189.00
'u'1C.|j|:| matrc 1515 Frn‘oe el £229.95
- - ooy Disk Uinat, .. SR 88 e 8 B o D 8 RN Ak B S R AR RSN
Membership is £12.00 per year for o e —————— Gk
= TR S e e e S S i i - - SETLE Dol i
12 issues of LASERBUG Eig%gﬂﬁéﬂ Eéi-}ﬂig‘.i"“:":: """ e
am Cartridge ....... fisan .
P Aid Cas E34.95
newsletter. D R e e
VIC Games Rom Cartridiges e r T ety v £19.95
IR 10 BaEae P AT ] oot oeis v s e res b b ronn s ranas R N R o T s
h.'gw VIC Garmes ROm Canmiogos ... oahainiesiisaasisiistassnsssssatonisiassnsssansssannsinns £24 %
00
95
A,

1
1
“Learn Computer Programmi ngv. ith the Commodora VIC™ Book .. L

IETQE S-A.E. {12” Xg”} 1:0: Business/UDHTeE. .........oiodoonneiin shaainia s s s anmsa saas TSR - |

BBC COMPUTERS
e R N A e i N T S e e e R g e e [ene u:r"-"rl f‘m g
Model B.. . e e A b L (AR R

Mail Order Postage & Packing:
Orders below £7.00 add 75p, m{m-.—f-oﬂﬂ 01 & £15 add £1.00. Besween £15.01 & £50 add

LASEHBUG €1.75. Above £50.01 add

QUALITY SOFTWARE FOR VIC-20 WANTED,

4 Station Bridg B, .you wilte progeemmes for the VIC-20 send your progrémmes on cassalie 1o the
Woodgrange Road, R AT N I -
Mearost UI'II:KF'E'Q wind H:-gh:.'n.u'( b lelevgion, Victona Line. Always teephons before
Fﬂrest Gate' calling to check stock position.
; 185, Upper Street, Islington, London, N1 1RQ

London E7 ONF. , {Opposite Town Hall) ———

| Telephone: 01-359 9095 E
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HIGH RESOLUTION!!
X OUR LAST ADVERTISEMENT — A CORRECTION
V I d eo G e n Ie An error in our last advert showed
this superb board as just 156 x 192
points. It is of course a full 256
T R S 80 et !q x 192 plotable points!
¥I5A -k

*

e 256 x 192 Plotable points
* U K1 01 B"Q&LEQEJEELEP”U“E e 6K User Ram, on board
*

WELCOME ® 11 Software selectable screen modes

SU perboar e Software, plot etc

* Memory mapped low power Ram
e HI RES, LOW COST

£54-95 INC VAT

(UK101 VERSION
-

14 CARLTON ROAD

At last a true HI RES system
for your micro. Upgrade to the
latest display formats, with
colour option!

Available now, these units give

ROMFORD, ESSEX
you true Hl RES at a realistic Tel: Romford 64954
price. Acorn Atom compatible

for the best graphics options, ﬁ ﬁ
Graphs, 3D, Diagrams, Drawing etc. . . . = %

* Genie Version includes case
and cable, just plug in and go!

EE!QQQS!

YOUR COMPUTER, AUGUST 1982



SER—DEFINED

Mike Berry shows you how to
prime those user-defined keys to
eliminate some of programming’s
more laborious tasks.

COMPUTER TERMINALS used by professionals
frequently have keys which can be set up by
the programmer 1o generate functions which
are used repeatedly. As a professional pro-
grammer, I was impressed to find thar the
BBC Micro provides such a facility.

User-defined keys are the red ones along the
top of the keyboard labelled £0 to £9. Program
I's sole purpose in life is to set up the keys to
perform useful rasks, leaving you to get on
with more interesting problems. Keys are pro-
grammed by entering 2 command of the form

*KEYn
followed by whatever you want the key to
produce when you use it, the “n™ is the
number of the user-defined key. If you want to
attach a Return to the end, you simply add the
symbol ", followed by the letter “M".

*Key0 Auto simply puts the keyword
“Auto” on to the next line, where it wairts for
you to enter the starting line number and/or
the increment. Although the default values for
these are normally satisfactory, typing errors
during program entry make it necessary to
Escape from Auto so often that it is best to
avoid including the line number and the
“IM" on this key.

Just one touch of *Keyl, Run; M starts your
program.

The *“Key2 Renumber;M command
allocates new line numbers throughout your
program, the defaults being 10 for the first
line, and increments of 10 for subsequent
lines. Statement numbers appearing in Goto
and Gosub branches are cleverly adjusted for
you. This facility is very useful as your
program develops, and you keep cramming in
extra code. It is also spectacularly fast.

Keywords preceded by an asterisk are, tech-
nically, commands. The command *Ca‘t’ on
key 3 starts the cassette recorder. Your BBC
computer will then read through the tape until
you tell it to stop, by pressing Escape. While it
does this, it checks the accuracy of whar it is
reading, and puts out messages similar to
those you see while & program is being loaded.
Thus, you can check that you have saved a
program securely, before you lose it from the
machine’s memory.

*Key4 ListM is useful for program
development. If you like 1o see your For-Next
and Repeat-Until loops indented in the pro-
gram listing, you could achieve this by altering
this statement 1o

"*KEY4 LISTO 7;M LIST | M"

Left unrouched, the machine will, in
response to a List command, scroll at impres-
sive speed through the whole program listing.
The normal way of combatting this is to press
the N key simultaneously with the Crrl key.
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Thereafter, the machine will be in Page Mode,
s0 only one screen full of program listing will
be displayed at one time. To move on 1o the
next page, you hit Shift. The VDU 14
instruction in *Key5 VDU14/M has exactly
the same effect as Curl-N. Incidentally, VDU
15 rurns the Page Mode off. This user-defined
key is particularly handy because Page Mode
is turned off every time you press Break or run
your program.

Since you can load a program without
specifying its name, and it is good practice to
keep only one program per side of each
cassette, inherent lazines suggests abandoning

names and making use of *Key6 Load """ | M.

When developing graphics programs., you
probably find yourself constantly moving
from a graphics mode to a program listing.
This means that you either get whopping great
print, or other unreadable text. So, *Key7
Mode 7| M puts you straight back into Mode
7, which is the teletext mode you started in,
with good clear text.

The FX in *Key 8"FX137, 1| M/or effects
command ia a direct instruction to the oper-
ating system. This particular one starts up the
cassette recorder. This overcomes an irritating
little habit of the BBC Micro to be always
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Figure 1.
10 REM Initialisation Program
£ Mike Berry 1982
*KEYD AUTO

*KEY1 RUN!M

*KEY2 REMUMBER;M
*KEY3 "CAT|M

*KEY4 LIST/M

*KEYS VDU14 M

"KEYE LOAD"™"|M

*KEY7 MODE7 M

*KEYE *FX 137,1]M
*KEYS *FX i37.0M
*KEY10 OLD|M

PRINT

SE8EBS88888E

“Initialisation complete™

The BBC Micro's teletext
mode — a standard
feature on every machine
— presents many useful
features if only the
beginner can

fathom its inner
workings. John
Thomas offers the

key.

telling the cassette recorder to be off when you
want it to be on, for example, when you want
to rewind the tape after loading or saving a
program.

*Kev9, *FX 137,00M turns the cassette
motor off. Use it after you have rewound your
tape.

*Key10 Old; M is the break key. After you
use the break key to escape from nasty pro-
gram error situations, vou find that you have
to re-activate your program by typing in Old.
After your user-defined keys have been initial-
ised as I suggest, the break key will produce
the effect of Old as well as its usual function.

The BBC Micro has a very useful plastic
strip above the keys, under which you can
slide a strip of paper to label the user-defined
keys. You can prepare the machine for a pro-
gramming session with CH.""” and Remurn.
The initialisation program then loads and
automatically runs. This only takes a few
seconds, after which time the machine is set
up in a thoroughly professional manner for the
real business of programming.

You may have blocks of program code
which crop up repeatedly in your program. [t
is a simple matter 1o attach all the common
code 1o a user-defined key.

Another possible use is to store under each

SOME VERY UNUSUAL effects can be obtained
with the BBC's teletext character set. The set
consists of control codes, (-31, as in the other
display modes — followed by an ASCII
characrer set with lower case, a set of screen
control codes, and a repeart of the ASCII set.

A list of the interesting screen control codes
and their functions appears in table 1,

Eight colours including black or white text
or block graphics as well as flashing and
double-height characters are possible by pre-
fixing any characters printed, with one of the
special codes. The codes act for one line only

key one of your favourite Sound routines. The
sound facilities of the BBC Micro are very
sophisticated, but making the best use of them
does entail difficult coding of Envelope and
Sound statements. It makes sense to keep these
carefully contrived statements for your best
sound effects, to be used in successive
programs. Unfortunately, it is difficult to
remember what they sound like. By storing
them in a program similar to the one in
program |, you can purt your routines on to the
user-defined keys, and they try them until you
find the most suitable for your purpose.

You could also use the user-defined keys for
input during execution of your program. This
could even out wear on the popular keys used
for controlling movements during games, and
could make it possible to input lengthy replies
with minimum effort, for example in Adven-
fure games,

What you store under a user-defined key
does not have ro be just one command or state-
ment. You can store a multi-statement line,
with semicolons, or string together a series of
commands, each of which ends with a “|M".
You can even program one user-defined key to
define another user-defined key. If you reach
the limat of how much you can store under nm:
key, the machine will complain noisily.

e

— until the next new line occurs — and are
printed as spaces. To print characters of a
specified colour, say, red, vou must
PRINT CHRS 129; X8

where X3 represents any string. Anything
printed in this line will appear in red but the
cffect does not continue on to the next line.

The block-graphics codes produce the
standard teletext symbols found on the RML
380-Z and other computers. A list of the
graphics, their codes and the characters they
normally correspond to follow in table 2.

fcontinued on next page)

Table 2. Test program.

10 REM™ Press space bar to continue
20 ONERRORGOTO360

30 MODE 7

40 PROCPOKE

50 PROCTELE

60 VDUL4:END

70 DEF PROCTELE

B0 C=32

80 REPEAT
100 IFC-32IMOD24 =0 PRINT “Graphic”,
"ASCIl code”, "Character”
CL={C-32)MOD8
VDUI{129+CL),157.154,151,156.C,
{129+ CL),157,135:PRINTC; SPC(10);
CHR&C

REM" Test for space bar.
REPEAT UNTIL INKEYS8="""
180 C=C+1

160 Until C 285

170 ENDPROC

180 REM" Colour REMs

150 DEPROCPEEK
200 P+ PAGE
210 T=TOP
20 FORA=PTOT

110
120

130
140

PRINTA-PAGE,?A, CHRSIABSI(I?A
J1ANDA 1271 74))
REPEAT UNTIL INKEYS$8="""
MNEXT
ENDPROC
DEFPROCPOKE
FORN=1103
READA
A=A+PAGE
=129:2{A+1)=1577{A+2=131
MNEXT
330 DATAG, 240,304
340 ENDPROC
350 REPORT:PRINT" at line “":ERL:VDU14:
END
This program lists all printable characters and
their equivalent graphics. It is listed in List07
so0 do not insert spaces except where the ** "'
symbol occurs. As the program uses the BBC
Poke it must be entered very carefully.
ProcPeek was used in development and lists
the contents of the memory which the
program occupies with its address relative o
Page. ProcPoke demonstrates coloured
Rems. ProcPeek and ProcPoke may be laft
out altogether — the program will still run on.

BS8BEIZEE U
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(continued from previous page)

Flashing characters are a relatively simple
matter. Chr§ 136; is printed before the
character required to flash. This code will
make anything printed after it on the same line
flash, behaving similarly to the other codes,
and does not affect the following line. How-
ever, another ASCII code, Chr$ 137 waill
cancel the flash.

Double-height characters are caused by code
141 and may be cancelled by code 140. In
order to produce a full word in double-heights,
it must be printed twice. For example, to print
“Hello™ in double-height-

PRINT CHR$ 141; “Hello"'; CHR$ 141; "Hello"
must be used.

Code 154 only acts on block graphics and it
produces distinct pixels instead of the normal
contiguous pixels,

Chr$ 158 has even more esoteric effects.
This screen control code does not appear on
the screen but causes the last graphics symbol
printed to be repeated in the same character
cell as Chr$ 158.

Either VDU or Chr$ may be used to pro-
duce the teletext effects and there is no real
difference in memory terms berween the two
except when multiple effects are required. For
example

PRINT CHR$ 130; CHRS 136; CHRS 141;
“Colour”’; CHR$BC; CHR$ 136; CHR$
_141; “Colour”
will produce the word “Colour” in double-
height, flashing green. The following routine
uses four bytes less — VDU and Chr$ are
tokenised and use only one byte each — and is
more concise, involving less typing.

VDU 130, 136, 141; PRINT “Colour”;
VDU 130, 136, 141; PRINT “Colour”
Different background and foreground colours

are also possible,

Printing a colour code followed by Chr$ 157

followed by another colour code will produce

a line with the first colour as the background

and any characters in the foreground colour
VDU 129, 167, 131

will turn anything in a following Print state-

ment into yellow on a red background.

A further property of the teletext mode is
that, since any character on the screen may be
copied to the lowest line by the editing cursor,
all the features of the graphics may act actually
within listings.

Suppose you wanted a Remark with red,
double-height, flashing characters on a light-
blue background. By using

VDU 134, 157, 129, 141, 136

as a direct command, five characters are
printed on the screen below the VDU
command and above the next > symbol. These
characters cannot be seen but can be copied
into the Rem statement by moving the editing
cursor to the line below VDU and using the
copy key. Note that the open quote must be
used since some of the special characters are
recognised by the Basic as tokens and will be
converted into full keywords unless the quote
is used. No closing quote is required except in
Print statements where this technique may be
used to show in the listing what will actually
appear on the screen instead of showing a list
of meaningless numbers and characters.

Teletext mode uses only 1K of memory and
has a resolution of 80 by 75.

VDU 129, 157, 131

will turn anything in a following Print starte-
ment into yellow on a red background, and all
eight colours can be produced, flashing and in
double-height. On the model A with only 3K
of user memory in the higher graphics modes
— 10K for the screen and 3.5K for the
machine operating system — this is especially
significant.

Table 1. Useful reletext codes.

Code Effect

127  Delete

128 space

129 red text

130 green  text E;f“n?’ thur N
131 yellow  text S RO e line
132 blue  text only — if used before
133 magenta text Chr$157 will affect :
134 light-blue text hﬁ‘:""é"“”}’ m"’““’“ﬂ’?
135 white  text (Copy) e g e
136  turns flash on (left cursor key) Codes produced

137  cancels flash (right cursor key) by cursor keys

138 {down cursor key) and Copy key

138 {up cursor kay) after "Fx4,1

140 cancels double-height

141 s on double-height

142

143

144

145 red graphics

146 green graphics

147  vyellow graphics

148  blue graphics

149 magenta graphics

150 light-blue graphics

151  white graphics

152  rubs out following text on one line

153 cancels pixel graphics

154  turns on pixel graphics

155

156  removes background — opposite of Chr$ 157

157 fills line white/colour

168 repeats graphics when spaces/screen commands occur

159

Table 3. Demonstration program.

1 REM (C) John Thomas 1982. Teletext
display demonstration
10 *FX4.1
11 REM cursor and COPY keys produce
ASCI codes
20 *FX11,1
21 REM Turn off auto repeat
25 *KEY100LD:M
26 REM Programs BREAK key
30 MODE 7
40 ON ERROR GOTO 80
50 ¥=12:5P=11
60 PROCCOL
70 INPUTLINE “ * “Enter message: “MS$
80 IFMS3$="" MS§="" Moving display
teletext demonstration. Copyright J T
1382.
Cursor keys may be used to change the
speed of motion and to alter the display’s
altitude. Press "“C"" 1o alter colours.”
S0 PROCLINE
100 MS$=STRINGS(35,” ”')+ MSs
+STRINGS(35," ')
110 DS§=MS5
120 REPEAT
130 PRINTTABI3,Y);CHRS141;LEFTS
{DS%,35)
140 PRINTTABI3.Y +1):CHR$141:LEFT$
(D5%,35)
150 DS5=MID5(DSs.2)
160 18 =INKEY$SP
170 IFIS="C" PROCCOL:PROCLINE
180 IFI$ = CHR$13%90RI% = CHR$138
PROCHEIGHT
190 IFI$=CHR$1360R3% = CHRS137
PROCSPEED
200 PROCSTATUS
210 UNTILENDS =1
220 GOTO 110
230 DEFPROCCOL
240 *FX11,50
250 CLS
260 PRINT'Colours available are:”
270 PRINT'TAB'{10);”(1) Red"
280 PRINT'TABI10);"{2) Green™
290 PRINT'TAB(19);"(3) Yeliow"
300 PRINT' TAB(19);"(4) Blue"”
310 PRINT'TAB{10);"(5) Magenta"
320 PRINT'TABI(10);"(6) Cyan"
330 PRINTTABI(10);"(7) White"
335 PRINT'TAB(10);"(8) Flashing fore-
ground”
340 PRINT"*'Press foreground colour . . .";:
FC=VALGETS + 128:IFFC<1290RFC>
135 GOTO340 ELSE PRINT FC-)28
350 PRINT Press background colour . . .";:
BC=VALGETS + 128:IFBC<1290RBC>
136 GOTO350 ELSE PRINT BC-128
360 *FX11,0
370 ENDPROC
380 DEFPROCLINE
290 CLsS
400 PRINTTARIO,Y);:VDUBC,157,FC
410 PRINTTABIO,Y +1)::VDUBC,157,FC
420 ENDPROC
430 DEFPROCHEIGHT
440 Y=Y + ABS(I$ = CHR$139]*VPOS 2) +
{I$ = CHR$138)*(VPOS 23}
450 PROCLINE
460 ENDPROC
470 DEFPROCSPEED
480 SP=(S5P-1)"ABS(SP 0)"ABS(I5=
CHR$136) + ABS(I$ = CHR$137)"
(SP+1)
500 ENDPROC
510 DEFPROCSTATUS
520 PRINTTARBIO,Y =2)."Y ="";";Y;SPCI(5);
“Delay ="";SP;SPCIb)
530 ENDPROC
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Table 1.
Code

EEBEBR.B8I-88ERRs

o w

RobN259BRaGa8

121

124

Mnemonic

LDEN
LDCN
LDD N
LDEN
LDHN
LDLN
LD BC NN
LD DE NN
LD HL NN
INC B
INC C
INC D
INC E
INC H
INC L
INC BC
INC DE
INC HL
DEC B
DEC C
DEC D
DEC E
DEC H
DEC L
DEC BC
DEC DE
DEC HL
ADD HL BC
ADD HL DE
ADD A B
ADD A C
ADD A D
ADD A E
ADD A H
ADD A L
SUB A B
SUBAC
SUBAD
SUB A E
SUB A H
SUB A L
LDAB
LDAC
LDAD
LD AE
LD A H
LD A L
LDB A
LD C A
LDD A
LDEA
LDHA
LDLA
LDAN
INC A
DEC A
LD (HL) B
LD (HL) C
LD {HL) D
LD (HL) E
LD (HL) H
LD (HL) L
LD (HL) A
LD iHL) N
LD B {(HL)
LD € (HL)
LD D (HL)
LD E (HL)
LD H (HL)
LD L (HL)
LD A (HL)

JP NZ NN
JP NN
JPZ NN
RETURM

Basic squivalent

LETB =N
LETC = N
LETD =N
LETE=N
LETH = N
LETL =N
LET BC = NN
LET DE = NN
LET HL = NN
LETB = B+1*
LETC = C+1"
LETD = D+1°
LETE = E+1"
LETH = H+1"
LETL = L+1°
LET BC = BC+1
LET DE = DE+1
LET HL = HL+1
LETB = B-1"
LET C = C-1*
LET D = D-1"
LETE = E-1°
LETH = H-1*
LET L = L-1*
LET BC = BC-1
LET DE = DE-1
LET HL = HL-1
LET HL = HL+BC
LET HL = HL +DE
LET A = A+B"
LET A = A+C"
LET A = A+D*"
LET A = A+E*
LET A = A+H"
LETA = A+L"
LET A = A-B*
LET A = A-C*
LET A = A-D*
LET A = A-E*
LET A = A-H"
LET A = A-L"
LETA =B
LETA =C
LETA=1D
LETA = E
LETA =H
LETA = L
LETE = A
LETC = A
LETD = A
LETE = A
LETH = A
LETL = A
LETA =N
LETA = A+1*
LET A = A-1"
POKEHL, B
POKE HL, C
POKE HL, D
POKE HL, E
POKE HL, H
POKE HL, L
POKE HL, A
POKE HL, N
PEEK HL, B
PEEK HL, C
PEEK HL, D
PEEK HL, E
PEEK HL, H
PEEK HL, L
PEEK HL, A

Loathe to leave the safety and comfort of Sinclair
Basic, the ZX-81 user all too often misses out on
the simplicity, speed and economy of machine-
code programming. With the first part of this new
series, Kathleen Peel aims to coax the timorous
ZX owner out of his Basic refuge by
demonstrating just how uncomplicated
machine-code can be. She clears up the

normal confusions by giving the
Basic equivalent of every piece
of code she discusses.

AS YOU ACQUIRE programming skills, you
become aware of the limited speed and
profligate use of memory in Basic. Real
progress can be achieved by the use of
machine code.

The sub-set of 14 commands which I define
in this article will enable you to write small
machine-code routines. Subsequent articles
will expand the sub-set, gradually presenting a
more exact picture of the Z-80 processor.
Table 1 gives the mnemonics and Basic
equivalent.

You can buy a picce of software called an
assembler which takes the mnemonic instruct-
ions, which you can understand, and creates
the machine code, which initially you will not
understand. So effectively, it is a middle
language between what the machine recog-
nises and what the human recognises.

Start from the premise that the Z-80 pro-
cessor has six variables and they are called
B, C, D, E, H and L. These variables can only
hold a number and that number has to be
within the range 0 to 255, codes 6, 14, 22, 30,
38, 46. The variables can be grouped as pairs
BC, DE and HL thus enabling them to hold a
larger number, 0 to 65,535, codes 1, 17, 33.
The variables and pairs of variables can be
increased, codes 4, 12, 20, 28, 36, 44, 3, 19, 35,
and decreased, codes 5, 13, 21, 29, 37, 45, 11,
27, 43, by one. You can also add to HL either
BC, code 9, or DE, code 25.

If you wish to load a number into variable B,
the number that follows the code 6, 1d B N, is
the number to be loaded into B. Similarly with
code 17, 1d DE NN, the two numbers follow-
ing code 17 are the numbers to be loaded into
the variable DE. N represents a single
number; NN rwo numbers. If either value is
zero it must still be included. If the processor
expects two numbers, that is what you must
give it. For example:

Basic

LET DE=16514 LD DE NN 17 130 64
LETBC=1MS2 LD BC NN 1 0 &7
Notice that I have equated

16514 = 130 84
and 17152= 0 &7
In NN code the second number is always

Mnemonic Machine code

SPEED A

variable, A for accumulator. It is the only
variable which can be added to, codes 128 1o
133, or subtracted from, codes 144 to 149, one
of the other variables. We can also pur the
contents of any one of the variables into A,
codes 120 to 125, or put the contents of A into
another varwable, codes 71, 79, 87, 95, 103,
111. A can be made to equal any number
between 0 and 255, code 62, and lastly A can
be increased, code 60, or decreased, code 61,
by one,

The last variable F, flag, will be defined by
the following relationship. I hope you have
noticed an asterisk by some of the codes. This
indicates that after this operation a test is per-
formed 1o see if 0 has occurred as a result of
the operation.

multiplied by 256 to get its value. Basic Mnemonic Machine code
16514= 130 + 64°256 LETB=B-1 DECB 5
17152 = 0 + 67°256 Variable F is adjusted on completion of this
Somewhere inside the processor is another |operation as follows:
Table 2.
Mnemaonic Machine code Address
JP NN 195 130 B4 The examples all
JP Z NN 202 130 64 jump to Address 16514
JP NZ NN 194 130 64 (130 + 64258 — remembear?)
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Address Machine code Mnemonic Basic
16514 33 3065 LD HL NN 1 LET HL = 16670
16517 10 LD B (HL) 2 LET B = PEEK HL
16518 35 INC HL 3 LETHL = HL + 1
16519 126 LD A {HL) 4 LET A = PEEK HL
16520 128 ADD A B S5LETA=A + B
16521 79 LDCA B LETC = A
16522 e 0 LDBN TLETB =0
16524 201 RET 8 PRINT C
Add two numbers
Program 2.
16514 33 30 65 LD HL NN 1 LET HL = 16870
| 16517 70 LD B (HL) 2 LET B = PEEK HL
; 16518 35 INC HL 3 LETHL = HL + 1
| 18519 126 LD A (HL) 4 LET A = PEEK HL
| 16820 144 SUBAB GLETA=A-B
165621 79 LDCA S LETC = A
16522 E D LDB N 7LETB =10
16524 201 RET 8 PRINT C
Subtract two numbers
Program 3.
16514 33 3065 LD HL NN 1 LET HL = 18670
16517 70 LD B (HL) 2 LETB = PEEK HL
16618 35 INC HL 3 LETHL =HL + 1
16519 78 LD C (HL) 4 LET C = PEEK HL
16520 62 0 LD AN SLETA=0 ,
16622 128 ADD A C 6 LETA=A+C
16523 5 DEC B 7 LETB = B-1
16524 194 138 64 JP NZ NN BIFB<>0THEN GOTOD 6
16527 79 LDCA 9 LETC = A
16628 6 0 LDBN M LETBE =0
16530 201 RET 11 PRINT C
Multiply two numbers
Program 4.

ND MEMORY ECONOMY

1 REM 123456759Q01234557690123 1 REM 123456789012345678980123
4567890123456 789@123456789012345 ASE67E6981 23456788901 23456769012545
657890125456 789R0 12545678501 254567 B7E98 1253456709081 2545678901 2534567
5901234567391 2345675901 25456789 5981234567891 234567859801 234567389
D123456789812345678593212354567590 01254ASE7590 12345675901 254567590

2 REM 2868 CLS

=268 LS 2168 SLOoW
=256 LET C=L3SR 16514 226 FOR KBR==2 TO0 7
=68 STOP 238 PRINT AT K, 8" s"
sEBa@E FAST 248 NEXT K
5901 FOR K=16514 TO 166564 25@ LET C=UsR 18514
51l SCROLL S8 STOP
528 INPUT J 588 FARST
530 POKE K.,J 801 FOR K=18514 TOC 1l1EE54
540 PRINT AT 7,0;K,; TAB 5:;J Sl SCROLL
550 NEXT K S28 IMNPUT J
539 POEKE K., J
540 PRINT AT 7,0;;K;TAB &, J
Pragram 1, above, and right, program Ia. 858 MEXT K

If B is equal to 0 let variable F = Z for zerg,
if B is not equal to 0 let variable F = NZ for
noN-Z&ro.

Variable F is only altered by those oper-
ations marked with the asterisk. Machine code
does not have line numbers, so there is no
equivalent to Goto a line number as in a Basic.

Your Z-80 processor can jump to any place in |

memory, called an “address”. When you start
to load the example machine-code programs in

your ZX-81, you will see the numbers of the
code that you are typing in. Scroll up the
screen. Next to the code number is a five-digit
number, the address of your typed-in code. I
starts at 16514 and increases by one every time
you enter in a new piece of code.

You can jump to any address if the F variable
equals Z or you can jump to an address if the F
variable equals NZ. That is, was the last test a
| zero or non-zero?

The form of these commands is in table 2.
One further piece of the variable jigsaw is
required to enable you to write machine-code
programs and that is an understanding of the
difference between direct and indirect state-
ments.

A direct statement with a pair of variables
would be: load variable with a2 number, nor-
mally an address. An indirect statement with a

{continued on next page)
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{continued from previous page)

pair of variables would be: pur into an address
given by the pair of variables HL. a number,
code 54, or any single variable, codes 112 to
117, 119 or: put into a single variable the
contents of an address given by the pair of
variables HL,, codes 70, 78, 86, 94, 102, 110.
The indirect statement is necessary to put
something into memory, Poke, to be be able 1o
look inside the display file to see if anything is
there, Peck, and to get at the beginning of the
display file so that we can Print to the screen
for the creation of playing boards or whatever.

The last and most important command is
Return, 201. With a machine-code program, if
this instruction is omitted, it will invariably
lead to what is known as a system crash; keys
become inoperative — the display disappears.
You will have to remove the power and switch
the machine on again to regain control in the
process losing all your program. The golden
rule is always Save the program before
running any machine code for the first time.

It is far easier to recover from tape than to
start typing all over again. The recovered
program can then be checked for errors and
corrected before being rerun.

Femove memory expansions, then enter
program 1. Type Print Peck 16670, Peck
16671 and check that both answers are 8. We
are going 1o enter our variables in Rem 2 and
machine code in Rem 1, so it is important thar
we get the length of Rem 1 exactly right. If
you did not get two cights, re-enter Rem 1.

Poke 16510, 0
This stops you from editing the first Rem.
Enter program 2 by:
Run 800

When the inverse L appears, type:

> 1?25? ""-%RND‘??‘?:- ; TETPR
= B ai; oy Ay e@

™ sl 4 HM Eigﬂiﬁﬁ‘?ﬂﬂﬂi&ﬂd—
?g;%ﬁﬂlﬂﬂd—ﬁﬁ‘?ﬂgﬁ123#567399123455
=298 CLS

2i@ SLow

=228 FDR =2 TO 7

2380 PRINT AT K.8: "=s"

2498 NEXT K

258 LET C=USR 15514

08 STOP

o8 FRST

S@l FOR K=1585I4 TO 15464

@l SCROLL

gz INPUT J

eCR2 PDEE K,J

84@ PRINT AT TR K. TREB 8;d

ase@ NEXT K

Program 5 and a sample board display.

33/30/65/70/35126128/79/6/0/201/R/
Where / stands for Newline. R Newline will
cause an exit from the machine-code loader.
Look at the machine code of program 2 and
the above data entry to see how machine code

is entered to a Rem statement. Then type:
RUN

This will produce a number which is the
addition of the character codes in Rem 2.

Try editing Rem 2 and put in different
characters. Enter program 3 using the same
technique. Run 800 and type in the machine
code. This program subtracts the first variable
of Rem 2 from the second variable.

For both cases only positive answers
between 0 and 255 will be correct, again try
changing the variables in Rem 2 and see the
cffect. Enter program 4.

This multiplies the two character codes in
Rem 2 together, again only positive answers
between 0 and 255 will be correct. The answer

is held in the single variable C. Modify
program 1 to program la. Now let us enter
program 3.

It is necessary to create a display file with a
Basic program before Poking alternative
characters into it with a machine-code routine.

Remember when stepping from one line 1o
another — all lines, even empty ones end with
the Newline character, page 172 Sinclair
manual, and the Print At starts at column 0,
page 123 Sinclair manual,

Program 5 creates a board to demonstrate
the difference in speed between machine code
and Basic. You can just see the asterisks being
printed by the Basic program on the screen,
the machine-code board is almost instant-
aneous. Try putting in a delay and loop in
Basic to demonstrate this. Also try different
patterns on the screen by varying parts of the

machine code. If you have managed 1o get this
far the worst is over. -]

Program 5.
Address Machine code Mnemonic Basic Address Machine code Mnemonic Basic
16514 33 1264 LD HL NN LET HL = 16396 64 5 LD (HL} N POKE HL, &
94 LD E {HL) LET E = PEEK HL 25 ADD HL DE LET HL = HL+DE
35 INC HL LET HL = HL+1 54 5 LD (HL} N POKEHL, 5
86 LD D {HL) LET D = PEEK HL 25 ADD HL DE LET HL = HL+DE
33 30 LD HL NN LET HL =3 64 1 LD (HL} N POKE HL, 1
25 ADD HL DE LET HL = HL+DE 16572 121 LbAC LET A = C Get start
125 LD AL LETA =L  Savestart ihk| LD LA LETL = A  position
79 LD C A LETC = A position 120 LbAB LETA =8B
124 LD AH LETA = H 103 LDHA LETH = A
71 LD B A LETB = A 75 ADD HL DE LET HL = HL +DE Laft-hand
16628 54 135 LD (HL) N POKE HL, 135 Line across 54 133 LD (HL) N POKE HL, 133 line down
35 INC HL LET HL = HL+1 25 ADD HL DE LET HL = HL+DE
54131 LD (HLY N POKE HL, 131 b4 133 LD (HLY N POKE HL, 133
35 INC HL LET HL = HL+1 ) ADD HL DE LET HL = HL+DE
54 131 LD (HLI N POKE HL, 131 B4 133 LD (HLY N POKE HL, 133
a5 INC HL LET HL = HL+1 25 ADD HL DE LET HL = HL+DE
54 131 LD (HL) N POKE HL, 13 b4 133 LD (HLI N POKE HL, 133
35 INC HL LET HL = HL+1 25 ADD HL DE LET HL = HL+DE
B4 131 LD (HL) N POKE HL, 131 54 2 LD (HLI N POKE HL, 2
35 INC HL LET HL = HL+1 16591 35 INC HL LET HL = HL+1 Bottom
B4 131 LD (HL) N POKE HL, 131 M 3 LD {HLI N POKE HL, 3 line across
a5 INC HL LET HL = HL +1 35 INC HL LET HL = HL+1
54 131 LD (HL} N POKE HL, 131 B4 3 LD {HL} N POKE HL, 3
a5 INC HL LET HL = HL +1 35 INC HL LET HL = HL+1
54 131 LD (HLY N POKE HL, 131 64 3 LD (HLI' N POKE HL, 3
35 INC HL LET HL = HL+1 35 INC HL LET HL = HL+1
B 4 LD (HLY N POKE HL, 4 B4 10 LD (HL) N POKE HL, 10
16585 17 10 0 LD DE NN LET DE = 10 Right-hand 35 INC HL LET HL = HL+1
25 ADD HL DE LET HL = HL +DE line down 54 LD {HL}-N POKE HL, 3
B4 & LD (HLI N POKE HL, & a5 INC HL LET HL = HL+1
25 ADDHLDE LETHL = HL+DE B4 3 LD (HLY N POKE HL, 3
B4 § LD {HLY N POKE HL, 5 35 INC HL LET HL = HL+1
25 ADDHLDE LETHL = HL+DE 5 3 LD (HL) N POKE HL, 3
20 RET
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SHARP MZ-80K/MZ-80A /MZ-80B
Functional cassetie sofiware by Dale Hubbard
Buy 2 at £19.95 - take 1af £5.95 FREE!!!

All programs in Standard Sharp Basic for 48k RAM upwards.
All programs supplied with exhaustive and attractively bound W?EMH?CCOUNF? i+
i gem of a program, all for cassette, with the
documentation. following features:—
The program that everyone needs. Facilities include sort, search, list, Credit Sales Purchase Ledger
delete, change, totals, save file, line print if required, etc. etc. Can be Cash Sales Bank Account
used in place of any card index application. £19.95 Credit Purchases Year to Date Summary
: Purchases — other
STOCK CONTROL A fully interactive program suitable for all
- ooy businesses. Files can be saved and loaded and
All the necessary for keeping a control of stock. Routines include totals from one file carried forward to ahother on
summary, line print records, quick stock summary, add stock, of view, with an immediate accessibility to totals
delete/change record, and more. £19.95 for debtors and creditors. Bank totally supported
with entries for chegue numbers, credits and, of
course, running balance.
MAILING LIST 2 i
A superb dedicated database to allow for manipulation of names &
addresses & other data, with selective printing to line printer. HOME ACCOUNTS £19.95
Features include the facility to find a name or detail when only Fiyns a complete home finance :Jac_kage for you
part of that detail is known. Will print labels in a variety of user- w4tthUfEW facility "EBT]SSBW for kEEFE"Qka
specified formats. £19.95 track of regular and other expenses, ban
account, mortgage, H.P. etc etc etc!! You'll
wonder how you ever managed without it.
DECISION MAKER ! :
A serious program that enables the computer to make a sound decision
for you based on various criteria. CHOPIN - LES ETUDES
If you want to buy a car, hi-fi, hul{sa, etc., or you don‘t know which Six beautiful studies from Opus 10 and 25
woman to marry then you need this one. £595 performed for you live by Mr. Sharp —
Spellbinding!!! £5.95
INVOICES AND STATEMENTS
Ideal for the small business. A complete suite of programs together MOTO
with generated customer file for producing crisp and efficient Find out E{#tﬁ:cﬁ?tﬂANT
husinasq invqites and monthly statements on your line printer. All Car i batin u?u‘:nd ke: .
calculations including VAT automatic and provision for your own data fila wit%zll s inses thersin
messages on the form produced. £19.95 your:onp £5.95
RECIPE FILE
RUBIK SO_LVER / Let all those computer
It’s not our policy to offer games but we make an exception here for a widows have a bash! The
program to solve the cube from ANY position. Shorthand notation wives will really enjoy the fun
makes |learning the solution by heart possible for most active brains. £12 95 of this program designed to
keep all her recipes. Will even
THE CATALOGUER suggest a menu for a day/
This dedicated database is ideal for use in any situation where a week! Excellent value. £19.95
catalogue could be utilised. E.q. stamp collection, coins, photos,
Sﬁdﬂﬂ, boo k.s, records etc. £19.95 Access Welcome

Send cheque or P.0. or Cash (registered) or Credit Card no. to:

Gemini Marketing Lid

Dept YC7 Quay House Quay Road Newton Abbot Devon TQ12 2BU
Or telephone us with your credit card order on (0626) 62869

All orders despatched by return — no waiting.

All prices include VAT and post & packing except Hardware. Full range of Sharp
peripherals available — please ‘phone for quotations.

Please state machine type (A.K. or B) when ordering software.




IT 15 USUALLY possible to program efficiently
without recourse to logical arithmetic and
many programmers are happy to leave it that
way. Unfortunarely, if you are in the trans-
lation business and the original programmer
has used logical arithmetic you are obliged to
follow suit. This may leave you in an area of
your Basic with which you are not familiar and
with a machine that insists on being illogical.
So let us look at some possible problems.
The logic of the Pet, TRS-80 and Genie is
standard with the logical values being integers
of -1 for true and 0 for false, but the Apple
uses 1| for true and 0 for false. This would
seem to be no more than an inconvenience but
unfortunately there is a more subtle difference
in the way machines deal with individual bits.
The line
10 IF {(X<7) AND (2< >7) THEN 100
will work on most machines and is in fact a
very powerful programming tool. Yet if that
works, what abour the following line?
20 IF PEEK (58410) AND 4 THEN 2000
It works on a Per — to see if the space bar has

been pressed — but an equivalent line
30 A = PEEK {49152) AND 128 THEN 2000
on an Apple will not extract a bit from an /O

10 PRINT ** "AND" BINARY LOGIC TEST"

20 PRINT "ENTER VALUE OF X"

30 INPUT X

40 PRINT “ENTER VALUE QF ¥

20 INPUT Y

60 A=X AND Y

70 PRINT “THE LOGICAL "‘AND" VALUE
OF":X; “"AND":Y; “IS":A

B0 GO TO 10

Program 1. Binary logic test.

port. This is because on the TRS-80, Genie
and Pet the logical operators And, Or, and
Not operate on individual bits, but on the
Apple they do not. Consecquently line 30
always returns a value of A=1 regardless of
the actual value in location 49152. On the
Apple
A=X AND Y

is interpreted as

A ={X< >D) AND (Y< >0)
Confused? Program 1 is a test program to use
on your computer to see how it handles logical
arithmetic. Use this program to see how your
machine reacts using various line 60s.

The logical operators on Sinclair machines
are different again. On the ZX-80 true is -1
and false is 0, but on the ZX-81 true i1s 1 and
false is 0. The rules for logical arithmetic on
these machines are quite different and you are
referred rto table 1.

Sinclair owners will know that their version
of logical arithmetic lacks a Not function.
They cannot use the line

10 IF NOT X =10 THEN GC TO 100
but it can easily be mimicked with
10 IF X-10 THEN GO TO 100
which, on a Sinclair, does the job required.

Most games include an element of chance
and this is provided by the computer’s
random-number generator. The first sign of
such use often appears at the start of a
program when the seed of the generator is

reset 1o ensure a new series of random
numbers. The statement used will be
58 YOUR COMPUTER, AUGUST 1882
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Randomise, Random, Rand or Ran. The Pet
and Apple set the seed with RND(-X). Your
instruction book will tell you how to reset the
seed value on your machine.

Having set this, the computer will call for a
random number, when it needs one, with
BND. BND is almost universal, but the
results returned are not and could cause some

BASIC

difficulty in translation. When a program
requires a random number, there is a range
into which it must fall and different machines
handle these ranges differently. For a trans-
lation key, see table 2.

If your machine does not have a random
function, you must create one and use it as a
subroutine. There are a number of complex
random-number algorithms but usually a
simple one is adequate for games programs.
My suggestion is program 2, which returns a
pseudo-random number between 0 and 1 as R.

Cursor-control characters are the bane of a
translator’s life. They sit in other people’s

TRANSLATION
AND TH

FINAL

HURDLE

This month Tony Edwards
offers a miscellany of ideas to
help you past the pitfalls which
lurk in even the simplest-looking
Basic transiation. =~
e i r ¥




Random number Pet Apple Tﬂ;ﬂ:’ ZX-81
0<x<T RND(1) RND(1] RND(O) RND
0<x<N N*RND(1) N*RND(1) RNDIN) N*RND
A<x<B A+(B-A)*AND{1) A+ (B-AJ*RND(1) A+RND(E-A) A-+(B-AJ*RND

Table 2.

programs, Chr$, and are completely opaque.
They cause the computer to do strange things
depending on the code in parenthesis behind
them — but to the uninitiated there is no way
of breaking the code. Codes 32 to 126, except
on Sinclair machines; are usually standard
ASCII codes which were dealt with last month
and codes above 126 are usually graphics
symbols — also dealt with last month.

The exceptions are the Genie and TRS-80
where codes above 191 are space-compression
codes which cause a number of spaces 1o be
printed, the number of spaces being found by
the formula

number = code -192

These are useful in formatting or in erasing
characters no longer wanted on the screen,

The codes which cause most trouble are
those which move the cursor about and clear
parts of the screen. These are covered by the
translation key in table 3. An exception is the
TRS80’s Chr$(23) which causes characters
printed to become double-sized. The Apple
cursor controls are seldom used in programs as
they must be preceded by the escape characrer,
Chr$(27).

Both games and business programs use

extensive screen-formatting controls 10 pro-

e
' X AND Y has value X if ¥< >0
X AND ¥ hasvalue 0 ifY = 0
X OR Y has value 1 if ¥< >0
XORY hasvalue X fY =0
NOT X has value 0 if X< >0
NOT X hasvalue 1if X = 0
TFable 1.

duce a neat apearance. The Chr$(X) controls
and space-compression characters mentioned
are part of this formatting but another essential
part is the Print At, or Print @ statement.
These and similar statements cause a character
or string of characters o be printed at a
particular position on the screen.

Sinclair machines identify the
position with two co-ordinares so that

PRINT AT 3, 7, "%
prints a hash at row 3 of column 7. The
TRS5-80 and Genie identify 1,024 screen
positions so, as the screen is 64 characters
wide, the same effect is produced by

PRINT @ 3*64 + 7, "# "
Apple owners do not have this facility but do
not need it as they can use
VTAB3:HTABT.:PRINT “#
to produce the same effect. VTab tabulates
vertically and HTab tabulates horizontally.

At this stage readers who own Pets will be
wondering what they can do as their machines
do not have this feature. They can use a
mixture of cursor controls and spaces to
produce the same effect. For example,

PRINT CHRS{19), CHR${17), CHRS{17),

CHR&{(17),"# "
bur this 15 not very elegent so [ offer program
3 which provides Pet owners with a Print @
facility.

This is a Basic program which Pokes a
machine-code program into the second cassette
buffer. It should be safe enough there bur if
you want it somewhere else, it is relocatable
without change. It is written for new-ROM

sCrccn

100 DATA 32,154 208,169,19,32,210,255,
230,97

| 110 DATA 164,97,169,29,166,98,240,8,202,

22

| 120 DATA 210,255,224,0,208,248,136,208,

| 245,96

130 FOR X = 826 TO 855

140 READ Y

150 POKE X.¥

160 NEXT

FProgram 3. Pat FPrint @ routine.

Pets so users of old-ROM machines should
make the following changes:
BLine 100, change 154 10 167
BMLine 100, change 97 to 179
BMLine 110, change 97 to 179
MLine 110, change 38 to 180
The line
POKE 1, 58:POKE 2.3

is used to initialise the program and then it is
used with the statement

X = USR(A):PRINT AS
where A is the screen position and AS is the
siring to be printed.

This article started with logical arithmenic
and in case you thought you had seen the last
of it [ am going to finish with it. A number of
computers, including the Apple and the Pet,
have a Wait statement which is useful. This
causes the program execution to halt until
some preset condition is achieved. The state-
ment has the form

WAIT X, Y. Z
and the computer will wait until the contents
of location X — usually a port — And Y

Exclusive Or Z gives a non-zero result. It does
not matier that this 15 such a mess because if
your machine has no such function you do not
need 1o understand it — just translate it. If you
have an INP function you can mimic

10 WAIT X, ¥, 2

with
10 PRINT “INPUT RANDOM NUMBER 10 IF INP(X) = 2 THEN 20:GO TO 10
SEED" This function is usually used to halt Basic
11 INPUT S | | untl some action 1s taken with hardware so 1t
- can be mimicked with Inkey$ if you have one
using the loop:
A 100 A$ = INKEYS:IF A$ = “"“THEN 100
which causes the machine 1o halt until a key is
: pressed or if you do not have Inkey$ a normal
1{]]3 HEM PSEUDG‘RANDDM NUMBEH Ir Inpu'l'. ‘\"-'i" $|.GP Bﬂﬁ'l.’: unlii '_'t'ﬂ'l.i- enter some
GENERATUH :I dumm}‘ ‘rﬂ]ut‘.
1010 T = S/3001 | Next month, in the final part of this series, [
1020 | = INTI(T) shall deal with the methods used to translate
1030 R = T-I from one dialect to another when the dialects
1040 S = S+17 are so different as to make direct translation
1050 RETURN i:?passil?le.. TIT‘: method i;n‘:::ia:rmnd is capaﬁlc
of translating from one language to another
:;if:’:;:?' FIUGD-(A000m number and an example of such a translation will be
: given. 2]
Action Pet TRS-80 Il and Genie  TRS-801I  2X81 |
Clear screen (147 - (27} =
Clear to end of line (22) (30) (23) —_—
Clear 1o start of line (150 (29) - =N
t Clear to end of screen - 31} - -
| Cursor up (145] (27} 1254) (112}
Cursor down (17] 126) (255) (113}
Cursor left (1671 124) (252) (114)
Cursor right (29 (25) {253) {115}
Cursor home (19) (28} - —
Table 3. Chr$ codes.
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MICHAEL ORWIN'S ZX81 CASSETTES

The best software (by various authors) at low prices.

QUOTES

“Michael Orwin's £5 Cassette Two is very
good value, It containg 10 stolid well designed
games which work, offer plenty of vanety and
choice, and are fun.”

from the ZX Software review in
Your Computer, May 82 issus.

"I had your Invaders/React cassette ... |
was delightad with this first cassatte.’
P. Rubython, London NMWITO

“1 hawve been intending to write to you for
some days 1o aay how much | enjoy the
games on "Cassetie One’ which you supplied
me with earfier this month.”

E. H., London SW4

| previcusly bought your Cassette One and
consider it 10 be good value for money!™
Richard Ross-Langley
Managing Director
Mine of Informatian Lig

CASSETTE 2
Ten games in Basic for 16K ZXB81

Cassette Two contains Reversi, Awari, Laser
Basaa Word Mastermind, Rectangles. Crash,
Roulette, Pontoon, Peanny Shoot and Gun
Command

Cassette Two costs £5

CASSETTE 1

{eleven 1K programs)

maching code:

React, Invaders, Phantom aliens, Maze of
death, Planet lander, Bouncing letters, Bug
splat.

Basic:

I Ching, Mastermind, Robots, Basic
Hangman. PLUS Large screen versions of
Invaders and Maze of Death, ready for when
you get 16K,

Cassette One costs £3.80

CASSETTE 3

8 programs for 16K ZX81

STARSHIP TROJAN

Repair your Srarship
before disaster strikes.
Hazards includa
psphyxiation, radiation,
escaped biclogical
specimens and plunging
into a Supermova.

STARTREK This version of the well known
space adventure game features variable
Klingon mobility, and graphic photon torpédo
tracking.

PRINCESS OF KRAAL An adventure game.
BATTLE Strategy game for 1 1o & players
KALABRIASZ World's silliest card game, full
of pointless complicated rules.

CUBE Rubik Cube simulator, with lots of
functions including "Backstep’

SECRET MESSAGES This message coding
program s very tdp gexi jf.

MARTIAN CRICKET A simpls but addictive
gama (totally unlike Earth cricket) in machine
code. The speed is vanable, and its 1op speed
is vary fast.

Cassette 3 costs £5.

CASSETTE 4
8 games for 16K ZXB1

ZX- SERAMHI.F Ima-.hlner code|

Bomb and shoot your way through the
fortified caves

GUNFIGHT
{machine code)

INVADERS
{machina codel

FUNGALOIDS {machine code)

GALAXY INVADERS (machine codel
Fleets of swooping and diving alien craft 1o
fight.

SNAKEBITE (imaching codel
Eat the snake before it eats you. Variable
speed (very fast at top speed]

LIFE {machine cotie}
A IX81 version of the well known game.

3D TIC-TAC-ONE (Basic)

Played on a 4 x4 x4 board, this s a game for
the brain. It is very hard 10 beat the computer
at it.

7 of the 8 games are in machine code,
because this is much faster than Basic. (Some
of these games wiere previously available from
J. Steadmanl.

Cassette 4 costs £5.

i

Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 SQL (meir order only please)

O “STARTREK" £4.95

16K STARTREK: Exciting space adventure game including
klingons starbases, phasors, 8 x B galaxy, 4-levels of play, long
and short range scanners, etc.

O “SUPER-WUMPUS"” £4.95

16K SUPER-WUMPUS: Can you hunt and catch the
mysterious wumpus in his underground labyrinth? Intriguing
underground adventure.

O “GRAPHIC GOLF” £4.95

16K GRAPHIC GOLF: Test your golfing skilis on the
computer's 18-hole golf course, each hole is different and is
graphically displayed on screen, many hazards including lakes,
streams, rough etc.

u} “GAMES PACK 1" £4.95

16K GAMES PACK 1: Fantastic value for money, nearly 50K
of programs on one cassette. Five games including **Real Time
Graphic” Lunar Lander, Starwars, Hammurabi, Minefield,
Mastermind.

ZX81I 16K SOFI'WARE

ZX-ARCADE ACTION!!
NEW!!
L] “MUNCHERI"

At last! Pacman for your ZX-81 full feature arcade game
including 4-types of monsters, high-score, 10-skill levels etc.,
all entirely in m/c code.

U “SPACE-INVADERS"” £4.95

This version is simply the best yet, features include 3-lazer
bases, high scorer, bonus points, alien motherships, authentic
space invader movement and ever increasing speed, 10-skill
levels.

L “ASTEROIDS" £5.95

Authentic representation of the arcade game with left, right,
thrust & fire controls, 5-levels of play & alien spaceships.
FASTEST! version available.

O] “ALIEN-DROPOUT” £5.95

Can you stop the aliens from building up in their launch chutes
before they drop down & destroy you. Exciting NEW arcade

game.

£5.95

Cheques/P0Os payabie to “SILVERSOFT"
TICK BOXES REQUIRED

Two or more deduct £1.00
S.AE FOR CATALOGUE
| enclose a cheque/ PO fer ...

ZXB, VIC-20, SPECTRUM &t uﬂc SOFTWARE WANI’ED
EXCELLENT ROYALTIES (Probably the best around)

B SILVERSOFT (Dept, vC)

B 35 Bader Park, Bowerhill, =T oty e
_Malksham Wiltshire. B T O s T
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KAYDE Electronic Systems
ZX80/1

' ZX KEYBOARD WITH,.
REPEAT KEY

quality computers. It has a repeat key and comes complete in its own luxury case.
This is a genuine professional keyboard and should not be confused wilh toy key-
boards currently available on the market

KAYDE 16K RAM PACKS

The 16K RAMPACK simply plugs straight into the user port at the rear of your computer. It is fully
compatible with all accessories and needs no extra power and therefore it will run guite happily
on your Sinclair power supply. It does not over-heat and will not lose memory at all. As you may
know some makes go down to 11K after being on for a while.

This 16K RAMPACK is very stable and will not wobble or cause you to lose your programme. Il

"*n?' 9s
4r
comes fully built and tested with a complete money back Guaraniee )

KAYDE FLEXIBLE RIBBON CONNECTOR

Stops movement of RAM PACK and other accessories

(Not needed with a KAYDE RAMPACK) ‘i Tor
Slqy S

KAYDE 4K GRAPHICS BOARD

The KAYDE Graphics Board is probably our best accessory yet. It fits nearly inside your ZX81. Il
comes complete with a pre-programmed 2K Graphics ROM. This will give nearly 450 extra .te

e 9,95
The KAYDE Graphics Board has facilities for either 4K of RAM (for user definable graphics) 4K ot "’4?.
ROM or our 4K Tool Kit Chips that will be available shortly. All the graphics are completely soft-

ware controlled therefore they can be written into your programmes. Here are a few examples
A full set of space invaders — Puckman — Bulits, Bombs — Tanks — Laser Bases and Alien Ships

NO EXTRA POWER NEEDED

KAYDE 16K GRAPHICS BOARD SOFTWARE

Peckman: The only true ZX version of the popular arcade game.
Centipede: “In all 1 think this is the best presented moving graphic program I've yet seen”
Phil Garratt, Interface.

graphics and with there inverse makes a total of over nine hundred.

Space Invaders: The best version available anywhere. Graphic software can only be used with a ﬁf.gs
graphics board. MA oy
KAYDE 16K 81 SOFTWARE ML S

Centipede “In all | think this is the best presented moving graphics program I've yet seen” Phil '5".9
Garratt Interface 108
3D/30D Labyrinth. A Cubit Maze that has corridors which may go left, right, up, down;

Peckmen (the latest addition in 81 games)

WHY WAIT TO PAY MORE

Fully cased keyboard ........ £37.95

Uncased keyboard............ £27.95
Keyboard Case................. £10.95 3
This is a highly professional keyboard using executive buttons as found on top

FAST IMMEDIATE DELIVERY o
Post to: ! I
Dept YC7 i i
Kayde Electronic Systems Ltd I i
The Conge i g
Great Yarmouth lencloseE...

Norfolk NR30 1PJ I Name !
Tel: 0493 57867 (DEPT YC) ‘I Address. . ... 1
DON'T FORGET YOU CAN ALWAYS ORDER | i
ON THE TELEPHONE WITH YOUR CREDIT CARD b, L o Ll
All products include VAT are fully I Please add £1.50 plp for all hardware and 50p for all software. i
built and tested and come with a ' Please make cheques payable to Kayde Electronic Systems Lid.l
COMPLETE MONEY BACK GUARANTEE e L L L L
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DATABASES are collections of information
designed to allow you quick and easy access to
the necessary data. A simple database sits in
the corner of every office in the country, in the
guise of a filing cabinet.

The more powerful the management system
of the database is, the more choice you have of
ways of interrogating the information basc.
Typical databases would be personnel records,
payroll, scientific results, sales figures and
mailing lists organised into files. A sophis-
ticated database consists of a suite of programs
accessing and working on many different files
to provide the user with information.

Files are the nuts and bolts, and they can be
classified as sequential, indexed or random
access. Sequential file structures, sometimes
known as serial files, have their informarton
stored as records in memory, one after the
other, head to tail. One important advantage of
this style 1s the simple structure which makes
program writing easier and less time-con-
suming.

Once you have created the file you must
make it easy to use. File management is carried
out by a trio of assembler routines euphemis-

tically known as SID. These three routines |

perform the search, insert and delete functions
that are necessary. The search routine is a
simple linear search, that is to say it starts at
the beginning of the file and works its way
through each record., searching on the first
three characters of each record.

If the search is successful the record will be
printed out, if not the search flag will be con-
ditioned and an appropriate message displayed
on screen. Remember this search is conducted
on a particular record’s label, so as long as the
key is unique you do not have 1o worry
whether the rest of the record is similar to
others. For example, you could use the last
three digits of an invoice number as a label and
the goods, price and date as the rest of the
record. If the key cannot be guaranteed, just
prefix each record with a three digit number
from, say, 000 to 999 giving 1,000 unique
labels but at the cost of a three-byte overhead
for each record.

This search routine is also utilised by the
insert and delete routines — not surprisingly
since in order to delete a record you first need
to find its position in the file. The search flag

62 YOUR COMPUTER, AUGUST 1382
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George Byrns' trio of assembler \

routines provides the search,
insert and delete functicns that

you need to handle the files which\

make up your Acorn Atom
database.

Ny

RA/4 On,
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is again used to flag messages to the user in the
event of unsuccessful searches when deleting
or trying 1o insert a record that already exists.

The file 15 creared or loaded back into the
upper text space with the pointers to the file
base set at # 8205 thus allowing space for the
file parameters Filelen and Recordlen to be
saved with the file. With only 6K of storage
you need to be fairly concise. Naturally, with a
disc drive, the program could be developed
into a really powerful tool, as this would load
the files in a manter of seconds, giving the
capability to search through vast amounts of
information in a2 minute or so.

The program is menu-driven and upon
selection of a function a jump to the approp-
riate subroutine is performed along with error
checking. To end a function and return to the
menu the colon is recognised as end of
function.

Suppose an estate agent had set up a file of
all the properties on the market. Details listed
¢ould include the area of the city, detached or
semi-detached, number of bedrooms, central
heating and price. A prospective buyer might
come into the office and ask for all properties
in a particular area of the city, or request
details of four-bedroom detached properties,
in a specific area and with central heating.
Here the multi-search comes into play.

This routine performs a global search on up
to three target strings simultaneously and
returns all the records that satisfy the search
parameters. The target strings can be any



length, subject to the maxima defined by the
user, and it does not marter whether the
requested order is the same as that occurring
in the file.

In the estate agent’s case, the multi-search
function would be selected and the area or
post-code entered in response to the first
question. A colon would then be entered in
answer to the next question since only one
attribute need be searched. Following this all
the properties in the specified area would be
printed. The second example would be just as
casy to perform with the resulis duly printed
out within a few seconds.

This routine is a more sophisticated version
of the simple linear search which should
become obvious from the flow diagrams and
assembly listing and offers a great deal of
flexibility in the way a file can be interrogated.
There is plenty of scope for development. For
example, you could search for and manipulate
numerical data to provide tables, totals and
averages.

The program could be used for holding
details of club membership — streamlining
membership renewal and mailing of news-
letters, general mailing lists, cataloguing and
cross-referencing journals or even as a language
translator. I intend to develop the program
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v n3RREE

- FILE HANDLING PROGRAN
LLE3D)  REHD . SCHY - TEHD

I =31 T0 30 LLCIY = -1 HEXT 1
I =170 2: DIN Pi=1>

T ¥2l

INSERT RSSEMELY CODE

6. FYRNS

HEXT [; PRINT #6:; REM TURN SCREEN BACK DN
| NG 4=

INPUT * ARE YOU USING AN EXISTING F
IF $R = "y¥* THEN 7887 = 783282;

ILE =. sk

TRRA=THEID 1

FEH PLACE BASE ADDRESSES OF STRINGS [NTO ZERD PARGE LOCATIOMS

THES = . TE9S = RESFFFF/236
THOT = B TE9R = RLBFFFF./ 256
WA = 50 9D = SENFFFF/258

THAD = T THIE = TERFFFF/256
PRINT #12." HEHLU™
PRINT "1......s-+IHSERT DATA""

FRINT 2.”..+...$EFF1:‘H FOR DATA=~
FRINT "2..0.0000.. MULTI=SEARCH""
PRINT "4..40000.DISPLAY COMPLETE F
PRINT 8.
PRINT "Eu-u + =« CREATE FILE"S
PRINT "7acavasss CLOSE FILE®""""
INPUT Hr REM [IWPUT CHOICE

IF RCl DR DT THEN GOTO 1606
GOSUE ¢ (Pm 1800 )1 0080

GOTO 159@. REM GO BACK TO MEHU
]I"F‘UT "TYFE TN DATR"" R

IF LEMCRION OR, LEN(RI>7RET THEN PRI

IF "R-‘ * THEM RETURM
LMK

ILE"”

- DELETE COMPLETE FILE"-

HT “RECORD TOD LONG™-: GOTO

IF "'IE"E'}E THEM PRINT “RECORD ALRERDY EXISTS™”
GOTO 2060

INPUT *TYPE IN 3 CHAPACTER LABEL""
IF LEMCRY>3 THEH GOTO 3008

IF 7R = CH":" THEN RETURM

LINE LL@

5=

IF 7496 = @ THEH PRINT “NO SUCH RECOED -~ :GOTO Zoad

FRINT ${7REIITE + MMBZ)-

GOTD 3000

E=a

HPUT “TYPE [N SEARCH LABEL" "R

i
IF LEM(RI 7487 DR LEHCRX>N THEW PRINT “ TOO LONGT: GOTO 4810

=3 = LENCE); C = |

« an 4248 IHPUT “TYPE [N SECOMD LABEL"- $5
further by providing the ability to search by 4350 IF 25 = {d " ° THEW GOTO 4285
fields if desired and incorporate relational test- e e U L I AT YO0 et ) S0 90
ing of data. 4855 [NPUT "TYPE IN THIRD LABEL" ST
. 4870 IF T = CH"' " THEN GOTO 4883
Any 6502-based system with the necessary 4078 IF LEN (1>27887 CR LENCTON THEN PRINT “700 LONG™": 3070 4065
free space in zero page could run this program, So3 Loty LEES
but remember Atom Basic has its peculiarities. L LRI = LT DR AT L
“$" is the string address operator and it So1p FoR w0 T 4S4-1
specifies that the value following it is the 030 Jow o WME |
. i S48 HEXT [ PRINT £15. REM TURN FRGED MODE OFF
address of the first character of a string. SA is T S R B LB S S g KEV 70 BE TURHED ON
analogous to AS in other Basics. ﬁ ir;f:EH L;ﬁ _E:ELHEE%UHHE TER LABEL"- &
The query “?"" operator can be considered 10 S020 IF R = CH' * THEN RETURN
be the equivalent to Peek and Poke depending e L
upon its context. The “!" sign can also be %EF‘;{T ﬁ;%‘iﬂw%%ﬁ"ﬁm“ E
considered as a Peck or Poke but this time 2o sl
instead of operating on a single byte it operates ;-jma IHPUT * TYPE IN DATH = IR
on a word and in Atom Basic a word is four o I o Bl s
bytes long. The apostrophe used in Print and il VR L Tt
InFl'l-ll statements generaies a can‘iagt refurn m ;?’2?2 = PGV ;ﬁﬂé I:ENEEI;! g= IIr
: 1 NT * . "#SAVE §200 1O *
fl:lllnwbd b}' a l]n: ﬁ:ﬁ]. g‘;ﬁ ?Hél_m & E20% 4+ TRSTREGA,
Lo  Start S'"hn.m g9 F 3Th &2 Poin
i lebase 3T oin
§TR &2 Point FCC LLE Insert
LDA &a d IMC 83 Point + 1
EE gf Efltiar nm? + law wLs Ingert Ii;:":||r g; File Len
H M - -
STA &3 Point + 1 it DK B7
LD B4 File Len b Loos LDALES), ¥ Ot
. ﬁ liéa Dut check for zerc lenwth +ile imfﬂ.h\-' Paint
8
LL2 Aoan Eﬂt%h? ﬁ =
(85, ¥ LL7
BHE LL4 Hext record T T RTS
DEY
FPL LL2 P Dlii#t!lr-:v\.l“: HL !
-, 52 i e feo ::h? ::-:rm if nOT found
= H = moT
ws oow ie ° SNt fee & 34 File Len
LLd  Next DEX H X § 3
BEG LL3  End of file ? T s T e M o S Sl
CL LD P .
LD &7 File len S e -
ADC =2 Point ADC &7 fecord L#n
5TR A2 Store into Foint ’]'3: & Tenm—point
?;IE £y Incrament Point + | ADC £3 Poing + 1
e Lit SE g3 ;m-mlﬂ# L
- e =1 e L
insert Foutine LAt Caai ey
e LDY @& LDRBEY. Y Tepm-wolnt
rrf 5553 :r!'nfgg.l-\r Faint
(85) )\ LFY
EEQ 1.1.3J Creck for finigh cherpsiter - & colon EEIE (T B Looe
JSE LL@ Search BEQ LL1Z Do
BME LLE A 82 Temn-paint
LI 24 File Len 5T 82 Point §
?Eg LLE Insert LA 82 Temo-point + |
:DFI B2 Foint

(continued on next page)
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LLlZ
LL12

LL14

LL1S

LLls

Done
Out

(continued from previous page)

£Th 83
JMF LL1®
LDA &FF
RTS

Hulti Search

Initialise

Start Oyer

Bewin

faain

BEQ LLZ!
CHMFCES), Y
BEQ LLIS
il

DA &8
ADC @1
DA §9
ant aﬂ
3TH &3
3

The zero-page locations.
1 lepase
Filebase + 1
Folinter
Fointer + 1
File Len
dbdect
Obdect + 1
Figure 1. The linear search.
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Figure 2. The multi-search.
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MEMOTECH Explores the
Excellence o

MEMOPAK 166 _ E
_MEMOPAL 6411 Dper,

LVE LDVD PR LG . | 4 Idl e

MEMOP Ii32

memotech’s men_l_gpah Range

All five of the currently available Memopaks are housed in elegant black anodised aluminlum cases, and are styled to fit wobble-free
onto the back of the ZX8l, allowing more add-ong (from Memotech or Sinclair) to be connected.

MEMOPAK 64K MEMORY EXTENSION

The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither
switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as
10 DIM A(2000).

Breakdown of memory areas...0-8K-Sinclair ROM. 8-16K-This area can be used to hold machine code for
communication between programmes or peripherals. 16-64K-A straight 48K for normal Basic use. <

f43 ‘/ E“" MEMOPAK 32K and 16K MEMORY EXTENSIONS
32K 5K These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the
plus VAT 32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. -ﬁ

MEMOPAK HIGH RES GRAPHICS PACK

HRG Main Features — ¢ Fully programmable Hi-Bes (192 x 248 pixels) » Video page is both memory and bit
mapped and can be located anywhere in RAM. * Number of Video pages is limited only by RAM size (each
takes about 6.5K RAM) = Instant inverse video onfoff gives flashing characters = Video pages can be
superimposed » Video page access is similar to Basic plot/unplot commands # Contains 2K EPROM monitor
with full range of graphics subroutines controlled by machine code or USR function ~.<

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE

Main Features — # Interfaces ZX8l and parallel printers of the Centronics type » Enables use of arange of dot
matrix and daisy wheel printers with ZX81 « Compatible with ZX8I Basic, prints from LLIST, LPRINT and COPY
* Contains firmware to convert ZX8l characters to ASCIl code » Gives lower-case characters from ZX8l inverse
character set

MEMOPAK m [ Please make Please send me Price No  Tolal ]
com M HHRES Eﬁ.ﬂ.ﬁ:‘lﬂﬁ I cheques payableto | 64K RAM £68.70 + £10.30 VAT | £73.00
Seei: CENTIENNES W | MEMOTECH Ltd. 32K RAM £43.43 &+ €6 852 VAT |£48.95 |
5 Piease Debit my 16K RAM £26.00 + £3.90 VAT '£29.90 i
| Access/Barclaycard” | HRG £52.00 + E7.80 VAT ‘=£5g BD |
account NUMBer  IEENTRONICS IF £34.70 + £5.20 VAT £39.90
A complete range of ZX81 plug-in penpherals [ orre geieie whicheve [ Packaging & Postage £2.00 per unit |
Digitising Tablet RS232 Interface ; ] l ] TOTAL ENC | J
We regret we are as yet unable o accept '5' SIGNATURE DATE
orders or enguiries concerning the abnve E | NAME ADDRESS I
products, but we'll let you know as soon & |L TELEPHONE - =
as they become available. S R e e e e T i W e ST e WREST ST, S

We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products.

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

YOUR COMPUTER, AUGUST 1982 65



1

PROJECT AY /\/\O\/_
AS A DAIABASE

A VAST AMOUNT of work has been done on
mainframe computers 1o find efficient ways of
accessing parts of a collection of data in order
to produce lists or reports that are useful 1o
organisations or individuals. Data in this sense
is a resource that is stored, manipulated and
outpur from the computer for a multitude of
tasks.

Extending programs

Word processors originally grew out of the
need 1o write and edit source code for big
mainframe computers. In the same way a
microcomputer word-processing program can
be used for other purposes than simply writing
and printing text. Word processors like
Asimov can be extended into database systems
by adding commands.

Asimov will not be a true database manage-
ment language. A databasc language should
allow you to imterrogate a collection of
information in any way that you determine,
rather than by one of a few limited routes built
into a program.

Information held in a computer may take
many forms. Data is conceprualised as letters
or numbers, truth wvalues, references or
program instructions; but it is in fact only a
stored value. A program instruction may have
exactly the same binary value as a relative
address or the letter ‘k’. The description given
to the stored value is an attribute of the data. A
dara artribute identifies an area of RAM and
provides information as to how the contents of
that RAM should be treated.

Implicit attributes

Attributes may be imphicit; for example, the
second byte of a machine-code instruction is
an address rather than the instruction to the
Central Processor Unit. Alternatively, the data
attributes may be explicit and very high level,
the informarion listed in figure 2 is grouped in

John Dawson's Asimov word
processor can offer some of

the facilities of a database. Here
he shows how these techniques
could be used to classify a cellar

of wine.

PROGRAM

Frgure 1. Traditional view of data and programs illus-
frated above. Above right, database view of data and

Programs.

a structured form and each record starts with a
control line;

which contains a number of attributes of the
dara which follows.

The control line may contain 15 characters
and the instructions in the extended version of
Asimov will allow a user to search through a
file of records, selecting those in which the
control line marches a selection of attribures.

DATA OUT

b <o

This pseudo-database approach means that
sorting through the records can be done only
be examining that line and not by looking at
names or other pieces of information within
the record.

Fine French wine

Fr in the control means that the wine comes
from France; but suppose I want to know
whether the collection contains any Cotes du

Definitions.

File — A file is a collaction of records and will
normally be a text in its own right. A file
will be kept up to date by editing the text
uting Asimov. A combined text and record
file is formed by retrieving the records first
and then writing or appending the text.

Record — A record is a number of fields.
The start of each field is identified uniguely
within the record and the fields are linked
or related to each other. For example,
Rhone wine is manufactured in France and

these two pieces of information will be,
linked in a record of a Rhone wina. Note
however, that Rhone wine must be
French; not all French wines are made in
the Rhone area.

Field — The most basic part of the whole
collection of information. Each field is
terminated by a carriage retum character
to speed data input for name and address
lists. Copsequently sach fiald is one para-
graph long.

Figure 2.
EDUMNY. ... 000
*1 Mame
*Z Year
*3 Country of Origin
“4 Grape
*5 Shipper
*6 Date bought
*7 Bottles ieft
“8 Tasting notes]
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PROGRAM PROGRAM
/4 DATA BASE
| PROGRAM / PROGRAM
PROGRAM
Emaeas Red or White
lHAﬁ BIMPPEB>CEHPEIT"0H Wine shipper's name or where bought
i oG "I’aar Fbur E:: bought

dﬁiuﬂm device whml'l MIps d‘ﬁablad
people to use a microcomputer to over-
‘come their handicaps. All entrants to the
mmpeﬁnonmustwnteupm?[[ﬂmrda
such a device. In addition,
mtma‘lmover the age of 18 will be
«pected to show a prototype device in
acﬂon ‘More information about the com-
paluonﬂid:tsmhswiﬂbﬂfnundm Your
Copmnpmad'man.Thawemn
doﬂsonﬂugmtal.

Luberon, the only way to find out is to print
all the French wines. [t is possible to find the
words Cotes du Luberon with the Find
command in Asimov and then print the record
from there, but that is still not a real database.

The commands are nevertheless a useful and
powerful way of storing, manipulating and
retrieving information.

Some word processors allow you to write an
address list and then generate standard letters
with personal names incorporated into the
letter. Asimov does not include this facility
because it was designed 1o help write articles
and books. The quality of the typeface
produced by dot-matrix printers is legible and
acceptable for draft articles or, for clubs and
campaigns where the primary need is to
distribute information.

Mailmerge facility

In adding a mailmerge facility to Asimov it
proved possible to provide extended instruc-
tions that could be embedded into a rext and
edited with the normal word processor
commands. This provided a more flexible
system for people to use. Writers about wine
could use extended Asimov to store informa-
tion such as
MName
Country of origin (CoQ)

Region within the CoQ
Type of grape

How many bottles laft

Tasting notes (free format comments)

There are 2 number of uses for this informa-
tion. The writers may wish to access the
tasting notes for a single wine or a class of
wines in the course of preparing an article or
may wish 0 write to a shipper enquiring
whether such and such a wine is still available,

They may wish to produce a catalogue of
their stock, listing the wines according to
various features — White Burgundy, or all the
wines from California.

Each of these uses requires the data
contained within the collection 1o be accessed
and printed by the computer in different ways.

In addition to the instructions in figure 3 a
couple of others are necessary to separate the
text from the record file but these are trivial.

Missing instructions

Many instructions are missing that would be
considered essential in a true database
language. Boolean operators should allow you
to carry out NOT and OR comparisons on the
data to achieve selections such as:

Print all the Red OR White Spanish wines

The present control line is a permanent And
funcrion for example Print those records that
are French And Red would look like
[FR:R:ci s 1

A proper database language would allow you
to add columns of figures extracted from the
file of records, to select records that fell within
a range of criteria — all the wines bought
between 1975 and 1980 — or to answer
questions such as — How many wines did we
buy in 19767

Nevertheless, the power of simple
commands should not be disregarded and one
crucial element in the design of any collection
of information is safe — the data is in a form
suitable for further analysis by more
sophisticated procedures. Sorting a selection
of records in a file into a particular order
according to some attribute, the : ame of the
wine, for example, should be comparatively
straightforward. i

| marker is supplied automatically by ASIMOV

Figure 3,

This list of instructions will provide easy,
flexible and powerful ways of intermixing and
listing data and text. The characters at the
head of each descriptive paragraph are
arbitrary and specific to Asimov — another
program could use entirely different codes.
The codes should be easy to remember and
not intrude into your normal writing.

-
Search through the files and find the next
record that matches the current control line.

$n

Repeat instruction which forms part of a
Repeat While loop. The instruction has no
effect in its own right except to mark 2
pasition in the text. The £ instruction must
be matched with a <n instruction. This pair of
instructions causes the computer to jump to
the character following the $n instruction
while the End of File (EoF) flag is False. The
EoF flag is set false at the start of the merge
print function. The Repeat While pair can be
used to print all the records in the file that
match the current control line if a > instruc-
tion is included in the loop. Repeat While
pairs may be nested.

7

Set of EoF flag to false. This instruction
allows you to make more than one search
through a file of records in the course of
printing a document. For example, if you
want to produce a list of all the htalian red
wines in the collection the text could look like
this:

List of Italian Reds and French White wines
at 18 August 1982,

ITALIAN REDS

1 1 5 ]

$1 > A1A2AT

<1

FREMCH WHITE

End of list

When the program has completed printing the
first selection of Ialian red wines it will
continue to print the heading for the next
section and will then restart it"s search through
the file for all the French white wines.

A X

Print the field in the current record that
corresponds to x. Each field may be of
unlimited length and is terminated by a
<Return>> character. A record may have up
to 62 fields — the identifier following the field

when a record is typed. You may have only
one record in the computer, comprising a
number of standard paragraphs for fiat
leasing, for example, which are called up as

Sets the control line to the characters
inside the square brackets. A full stope is a
“wildcard" and will match with any character
so that an “empty”’ control fine of 15 full
stops will print all the records.

?

Print the current serial number. A variable
is sat to zero at the start of a print merge
operation and this variable is incremented
and printed at the present position of the
printer. This instruction is useful for number-
ing items in a catalogue or list.
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THE BEEB PRODUCES
THE BEST TV
PROGRAMMES IN THE
WORLD . ..

Uncle Clive produces the World's best computers
and Jack Gibbons A.|.B. produces the best
Banking Programs in the World . . . Anon.

THE PERSONAL
BANKING SYSTEM

is available direct from J.P. Gibbons A.l.B.
14 Avalon Road, Orpington, Kent, BR6 9AX.
Price £9.95 inclusive.

For Cassette and Users Manual

{Requires 16 to 48K Ram).

Specify whether ZX81 or Spectrum.

Bank reconciliation module.

Available soon £6.50.

* ¥ ¥ *

Also stocked at the Buffer Micro Shop,
Streatham — Microware Shop,
Leicester — John Derby, Bournemouth
— and branches of the Computer
Bookshop Group.

Full after sale maintenance avaiable.

| now:

ZX SPECTRUM
OWNERS

UPGRADE YOUR 16K SPECTRUM
TO A FULL 48K WITH OUR
FULLY ASSEMBLED AND GUARANTEED

MASSIVE

32K RAM
MEMORY EXPANSION

SIMPLE TO FIT. SUPPLIED WITH FULL
INSTRUCTIONS

FULLY INCLUSIVE PRICE

£39.95 Allow 28 days delivery

Send now to:

STONECHIP ELECTRONICS,
UNIT 4, HOSKINS PLACE
WATCHETTS RD, CAMBERLEY,
SURREY. TEL: (0276) 681131

MAKE CHEQUES OR P.0.'s PAYABLE TO:
STOMNECHIP LTD.
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'YOUR

COMPUTER

. ~ Is your magazine — every issue
is full of articles specially written for the
home computer enthusiast.

Reviews of personal computers;
Programs; Surveys of software available on
the market; New application ideas for your
computer; Computer Club — news from your clubs;
Calculator page; Letters; Answers to your problems
and pages and pages of computer games and
program listings.

All for only 60p

SEE THE

Ensure your copy b SUBSCRIPTION
ORDER FORM BETWEEN
each month, take PAGES 98 & 99

out a subscription N IHIs SSUE

o ¢ .,"_';_ —
¥
OWNERS

Fully Assembled, Cased and Guaranteed

MASSIVE

16K RAM

MEMORY EXPANSION

PLUGS DIRECTLY INTO YOUR VIC-20
OR MOTHERBOARD

FULLY INCLUSIVE PRICE
£39.95 Alfow 10 days delivery

PLEASE SEND ME:

Insert MNo,

[J 16K RAM FOR VIC-20 at £39.95 each.
[0 32K RAM FOR ZX SPECTRUM at £39.95 each.
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Frame”.

VIC SOFTWARE

W1 am thinking of buyving a
Vic-20 computer, and I am sick
and tired of seeing only feeble
little 3.5K games. Please could
you inform me of any 16K games
available for the Vic-20. I especi-
ally like the complicated but
good Adventure and space
games like Starfighter which is
available for the TRS-80. I am
sure that other people feel the

same as [ do.
Gregg Barnett,
Adbaston, Stafford.

Ir avarLasiLITy of software is one of
the main factors influencing your
choice of computer, I suggest you
look at the software first, and pick
up the computer from that, The
Vic-20, the TI 99/4A and the Atan
400 are now very close in price, and
all offer computer power with plug-
in cartridges. Atari's Star Raider is
possibly the most impressive game
on the market, but reviews of the
same company's answer to Pacman
have been far from Ffavourable.
Whichever machine you buy; you
will have 10 accept some compromise
— price against facilities, available
software against ease of program-
ming. The new Dragon 32 has at
least five cartridges already avail-
able, and this may well be worth con-
sidering. Software for the Spectrum
is already available, and the quality
of the first programs 1 have seen
suggests that you may be able to
satisfy your game-playing needs with
a Spectrum. To repeat my first sug-
gestion, rather than criticise a
particular machine for not having
the programs you want, look for the
games you want, and then see which
machine supports them best.

FA CUP DRAW

B An idea came to me when the
FA Cup Draw was made. I could
do my own computerised FA
Cup draw. | immediately set
abour this, thinking of different
ways to accomplish it. I have an
idea on how to select a random
football team, but the more I
think about this, the longer the
program seems to become. Also,
after two teams have been drawn
together, how do you ensure that
the same two teams do not
reappear again?
Jokn A Stonier,
Weltryn Garden City, Hertfordshire.

IT 15 DIFFICULT to give you specific
advice, as 1 do not know how you
have set the program up. However,
if you base it on arrays, and the draw
is held within an array, you could

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

consider dimensioning one or more
extra depth in the array, and store in
this extra dimension a unique
number for each team. If the array
were three-dimensional, you could
allot the third element to RND. This
would give a unique value to each
team. Then, when the teams were
drawn rogether these values could be
checked. If, and only if, they were
different they could both be made
equal to a third value of RND. If,
however, they already held the same
value in this element of the array,
the computer would know they had
already been drawn together.

INTRODUCTORY
BOOKS

B recently purchased a ZX-81
to help my daughters who are 11
and nine to acquire skills in
using and understanding com-
puters. It was not as casy as |
had thought and now the com-
puter is seldom used. [ find the
instruction book rather hard
work. 1 have my first copy of
Your Computer with so many
advertisements for books for
novices such as myself, I am
wondering if you can advise me
at all. The choice is bewildering.
Sue Bougard,

Harestock, Winchester.

TH1s 15 almost as difficult a question
o answer as ‘“Which is the best
computer?”’,and made more difficult
for me as I have written a few of the
books which are among the bewild-
ering number available. 1 will try to
be impartial, which is difficult in the
circumstances. In my opinion the
books which you should consider as
first-timers’ books include, bur are
not necessarily limited to ZX-81
Basic Book by R Norman, The ZX-8]
Pocket-Book by Trevor Toms, and
Getring acquainted with your ZX-81
by Tim Hartnell. When you've
covered the material in these books,
you could look at The Explorer’s
Guide 1o the ZX-81 by Mike Lord,
and Byteing Deeper into your ZX-81
by Mark Harrison.

LOOSE ADAPTOR

B When my Sinclair ZX-81
arrived it worked perfecdy for
about two months and then the
8V DC input plug from the
adapror to the computer became
loose, and the slightest jog
cleared the screen. I took it back,
and received a replacement.
Since then it has become loose a
further three times. The
problem is that the only thing
that holds the adaptor plug in
place is a strip of metal with a

bump in it. This is gradually

pushed down, and causes the

problem. I was wondering if any

other Sinclair ZX-81 owners

have had this trouble, and if so,

if there is anything that can be
done to stop this happening?

P Bradbery,

Westkingsdown,

Near Sevenoaks, Kent,

FIRSTLY. IT is a very simple matteér to
replace the socket. Any electrician
can do it for you. Once you have it
replaced, do not continue to pull the
plug in and out. I suggest that is the
source of your trouble, Disconnect,
or just turn off, the power unit at the
wall, and do not touch the socketr on
the ZX-81. It seems to me you must
be in the habit of pulling the plug
out every time you finish using the
computer, and this 15 a certain way
of eventually ensuring it will work
itself loose. So, in brief, find an
electrician o replace it with the best
socket he has, and then once you
have the unit working, do not pull
the plug our again.

ATARI OWNER

BIs there no-one out there in
microland who has an Atwari? As
it is totally Your Computer’s
fault that I am now a pauper, I
think you should help me. I
knew nothing about computers
until I foolishly bought a copy of
your magazine. Then 1 was
hooked. One question: can I use
a cassctlte recorder with my
micro other than the Atari one,
ar is it dedicated to the output,
like the Vic-20 one?
Howard G Angel,
Harrogate, North Yorkshire,

You Arg NOT the only Atari owner. |
have one, and so0 do tens of
thousands of other people in the
country. And now that the price of
the 400 has .dropped, there are
certain to be more and more owners
as time goes on. Yes, you do need to
use the Arari cassette recorder,
which is designed specifically and
solely for the Arari computer.
Although this is a disadvantage in
terms of the cost, it is considered
worthwhile by many because the
load/save reliability of dedicated
cassette machines tends to be higher
than those which accept just any
standard domestic recorder. My
Arari recorder, for example, is con-
siderably more reliable than my
ZX-81/domestic recorder hook-up.

RANDOM MOVE

MBI own a 16K ZX-81 and [ am
writing two programs that
involve the random movement
of two characters around a
maze. What I cannot work out is
how to change the direction of
the character at random when it
comes to either a three- or four-
node junction. | was wondering
whether you could help me?
Nick Fiim,
Salisbury, Wiltshire.

ASSUMING YOUR moving object is at
locations Y, X. To move up, as you
know, you subtract one from Y);
adding one to Y to move down. Sub-
tract one from the X value, and the
object moves to the left, add one and
it moves to the right. There are, in
effect, four choices, and a few lines
of code can be written to choose one
of the four, and then make the
necessary alterations in the value of
Y and X. Try this routine, and then
see if you can adapt it for your own
program, The vital lines are 40, 50
and 60. It can easily be adapted for
three directions.

5 REM MAZE DECISIONS

10 LET X=10
20 LET ¥=10
25 LET A=X
26 LETB=Y
30 PRINT AT ¥ . X:"IR"
40 LET K=INT (ARND=+4)
80 LET Y=Y-(K=0] + (K=1)
60 LET X=X-{K=2] + (K=3)
70 PRINT AT B A"
80 GOTO 25

ALIEN EXPLODES

BI have a ZX Spectrum on
which I am expanding my
programming knowledge. My
problem is trying to fire a
missile from a base, and if it hits
an alien, making that alien
explode. I have heard this is
something to do with graph co-
ordinates, but on trying to apply
this to a program, I have had no

BUCCEess,
Jason Hodges,
Brenttoood, Essex.

You HAVE NOT said exactly what
your problem is, but 1 guess you
want to know how the missile knows
it has hit an alien. You can use the
ATTR funcrtion which can tell when
the missile is just about to run into a
character cell which contains an
alien. ATTR, which is used in the
form ATTR(Y,X), where the Y is
the co-ordinate down the screen, and
the X is the co-ordinate across it.
You are printing the missile with Y
and X as
PRINT AT ¥ X"

You need to write a few lines 1o
check the attributes of the square
Y,X before the missile is printed
there. The number actually pro-
duced by ATTR depends on
whether the character is flashing or
not, whether it is bright or not, and
the colours of the Ink and Paper at
that position. Because ATTR
seems to me to be a little unpredict-
able in practice, it seems best to set
up a routine to print out the resulis
of ATTR before you finally decide
what value you wish to rest for. The
absence of a value produced when
the missile moves over a blank back-
ground is not recommended. Instead
of this, test for the presence of a
particular value. You can do this
when writing a program by including
a temporary line of the type

PRINT AT 0,0;:ATTRIY.X]
then warching what happens to this
value when the missile is just about
to move into a cell occupied by an
alien.
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FROM THE PRICE OF A
16 K RAM PACK

PLEASE MAKE ALL CHEQUES PAYABLE TO

Phoenix Marketing Services
Oaklands House, Solartron Road, Farnborough, Hants. GU14 9QL.

Tel: (0252) 514990.
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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
any of your ideas. Your Computer pays £6 for
each of your contributions published.

THis MONTH | am going to stand
down and hand the column over 1o
four contributors, two of whom are
from a growing band of overseas cor-
respondents. You may note three of
the programs are written for the
Casio calculators. This reflects the
majority of the Fingertips mail-bag
— 30 Texas Instruments, Hewlen-
Packard and Sharp users should
wake up, and start submitting some
of their more inspirational material.

The program will give the distance
from your town to any location in
the world in miles, or kilometres if
required, writes Andrew Shelbourne
of Chesterfield, Derbyshire. I am a
radio enthusiast and it is often useful
to know how far a broadcasting
station is from my location. It is
written to run on the FX-180p.

You could also work out approx-
imately how long a journey is or just
use it our of interest. It proves 1o be
much more accurate than the scales
given on maps and atlases. The pro-
gram must be used in conjunction
with the index of an atlas to find the
exact longtitudes and latitudes.

The calculation is based on the
formula:

Cos D = sin La. sin Lb + cos La, cos

Lb. cos Lo

Where D is the angle of area
between two points; La is the lati-
tude of first town; Lb is the latitude
of second town; Lo is the difference
in longitude between a and b. This
formula was obtained from the Radio
commumication handbook, Volume 2
page 11.23 printed by the Radio
Society of Great Britain. The flow-
chart in figure 1 shows how to use
the program. A final note, if the lari-
tude of either town is south of the
equator, it should be negative. For
example, Capetown is 33° 597
south. Therefore enter it as -33°
59", The flowchart may scem com-
plicated bur after a few calculations
it becomes casy and one will remem-
ber whether a co-ordinate should be
negative or not.

After entering the program, put

69.06 kin 4
1.151 kin 5
and your latitude in k memory 1. For
example:
53°999 157999 kin 1
For distance in kilometres, put
111.2 kin 4 1.853 kin 5

Mode O P1 13 kout 1 5 ENT
01 ENT 14 COS % x

02 + 15 = 27 kout 4
03 ENT 16 kout 2 28 =

4 = 17 COS 2 Min
05 kin 3 18 = 30 kout &
06 kout 1 19 kout 3 21 inv =993
07 SIN 20 COs 32 ENT
08 = 21 = 3 x

09 ENT 22 cos-1 34 kout 5
10 kin 2 23 kin b 30 -

11 SIN p2 3B M+
12+ 24 inv ®299 37 Mr

Here is the old favourite game of
mastermind, bur this time for the
PC-1211 pocket computer, writes
Robin Ager of Wimbledon, London
SW19. The idea of the game is to
guess the computer’s four-digit
number, each of which can be the
numbers 1 1o 9. No numbers appear
twice in the compurter’s code.

The computer marks correct
numbers in the correct place and

_correct numbers in the wrong place.

The program uses 564 stepss
When typing in the program do not
type semi-colons after the line
numbers. y

This jackpot program for the
Casio FX-602P was originally
written for the FX-502P, and after
purchasing the FX-602F, [ altered it
a little, and improved the read-our,
writes Fred de Heer of [Jmuiden in
the Netherlands.

Before entering the program
MODE 3, invMAC, MODE 2, MODE .20
must be executed, to pur the calcul-
ator in the correct format. For ¢nd-

FINGERTIPS

Figure T.

If toens are on same side of the Equator

Enter largest longtitude
RUN

Enter smallest longtitude in negative
form, i.a., 5° 3° 6.
RUN

Enter latitude of other town
RUMN

Press Inv P2

Enter number of degrees, e.g., if 4° 8° 5 is displayed, press 4 RUN

-
Entar number of minutes, e.g., if 4% 8° 5 is displayed, press 8 RUN

Distance from your town fo otheér town s displayed in miles.

Select P1

If one town s west and other is east

Enter longtitude of your town
RUN

Enter longtitude of other town
RUN

Enter latitude of other town
RUMN

Press Inv P2

ing an Alpha-statement in the WET
mode, F5T is used instead of invAl,
which works as well.

The words in the Alpha-state-
ments in the program are written
without commas for separation, as
well as the two-digit numbers in the
normal status. With most inverse
button-functions, inv is deleted on
the program.

In the program, scveral extra
RAN# functions have been added
to reduce the possibility of repetition
of combinations, after you have
played for a time. Since it uses 502
steps and 22 data registers, the
program <an only be used in the

FX-602P, and possibly in a calcul-
ator of the 700-geries.

After inserting the program,
followed by Mode 1, the jackpot is
initiated with P9 — twice, il the
credit counter equals 0 and reads out
the following:

00 ==
il 1 2 3+ reel number
credits

P0 decreases the credit counter by

1 and starts the jackpot, displaying a
digit for reels 1, 2 and 3, followed by
WIN; X
if the combination is a winning one.

The win may be collected, PO or
EXE, or can be gambled, P4, after
fcontinued on next page)

L g M H“ I:Lgﬁﬁ

1@:IF T=@ THEN 5
15:ACY =T

16+ NEXTY

18:G0TO 4

221 W=@ ' R=0
28:ACY Y=J

30 NEXTY

4:FOR Y=1T04
45:FORQ=5T08

55 : NEXT@

6@+ NEXTY

85 : Wsl-R

9@:IF R=4THEN20G
110:GOTQ 20
218:FORY=1T0 3
FXEREKKK"

222 NEXTY

240 END

20:M=M+1: INPUT"ENTER YOUR GUESS ")Z

23:FORY=8TO SSTEP-1
25:2=2/18: J=(Z2-INT(Z))%x18:Z=INT(Z)

30: IF RCRI=RCY ILETW=W+1
S57:1F ACY)I=ACY+4)LET R=R+1

95 PRINT"RIGHT PLACE=";R;" WRONG=";W

220:PAUSE"IT TOOK YOU ";M;" GOES”

225: INPUT"WANT TO PLAY AGRINCY/NY";US
230: IF Us="Y" THEN4

3: INPUT"ENTER A NUMBERC1-1808)";X:¥X=X/1200
4:M=0:FOR Y=1 TO 4
5:T=147%X: TaT=INT(T ) X=T: ToINT(TX10)

17:IF (R=B)+(B=C)+(C=D)+(A=C)+(B=D)<{>1 THEN 20

200:BEEP 3:PRUSE"WELL DONE YOU GUESSED IT"
212 : PRUSE "kxakikkickioniokoniookiokkokk " : PRUSE " kkxXkkk EXCELLENT

Robin Ager’s Mastermind program.
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The matrix inverter by G Dewies.
MODE .25 8 MinD0 MinlF 1 + /- Min22 GSBP7 goto
PO: Ibld MAC AC GSBPF7 Ibl1  “NO INVERSE" HLT gotol
MRO1 = (MRO5S = MRO9 - MROE = MROS) - P1: 18 Minl1F
MROZ = (MRO4 = MRO9 - MRO7 x MRDB + Ibll TM+FM+1F M+00
MROZ = (MRD4 = MRO8 - MRO7 = MROS) = ind MRF ind Min1F ind MROO ind MinF ind MR1F ind Min00
“DET =8" HLT x=0 gotol MRF3 = FRAC x=0 gotoZ gotol
1 Min10 Min14 Min18 b2
MRO4 ABS - MRD1 ABC = x=2>0 goto2 P2 18 Min1F
MRO7 ABS - MRD1 ABS = x=2>0 gotod gotod Il GSBP3 x=0 gotol gotol
2 MRO? ABS - MRD4 ABS = x = >0 goto3d b2 EM+F
0 MinF 3 MinD0 GSBP1 Ibi3 GSBP3 x=0 gotod gotod
0 Min10 Min14 1 Min11 Min13 gotod ibid
I3 0 MinF 6 Minl) GSBP1 P3: TM+IFM+F
0 Min10 Min18 1 Min12 Min16 MRBOD = ind MBF = ind MinlF
Ibl4 MROSA/MROT = Min00 MR/3 = FRAC
0 MinF GSBP2 3 + /- Min00 GSBPE Pd: & M=+00
MRO7/MRO1 = Min(0 bl 1 M+Find MRF +/~ + GSBPE
0 MinF GSBP2 0 MinD0 GSBPS MRF/3 = FRAC x=0 gotod gotol
MRO8 ABS - MROS ABS = x =20 gotwo5 gotob Ibi2
a5 3 MinF 6 Min00 GSBP1 PS: 1/x MinF x GSBPE
12 MinF 15 Min00 GSBP1 MRF = GSBPE8 MRF = GSBPS
6 MROZ/MROS = Min00 P6: 18 MinF GSBP4 GSBP4
3 MinF GSBP2 6 + /- MinD0 GSBPE P7: b0 15SZ MRDD = MRIF = Min13/3 = 4 1/x = F1X0 MinF
MROBMROE = MindD MR19 -3 = MRF + 3 = Min19 MR1F
3 MinF GSBPF2 0 Minl0 GSBPE A arZ? (arF. ar19)” x =0 gotol gotol
MROZ/ MRS = Min00 Ibl1  HLT ind Min00 goto3
& MinF GSBPF2 6 + /-~ Min00 G5BP6 b2 PALUSE PAUSE ind MROO F1X8 HLT
MROE/MR0DS = Min(0 bI3 MRO0O - 9 - MRIF = x=0 gotod gotol
& MinF GSBF2 3 + /- Min00 GSBPS Ibl4
9 Min00 MRO1 GSBPS MROS GSEPS MROS GSBPS Pa: 15Z ind MROD = ind Min00
* (continued from previous page)
which the combination win can be Fred de Heer's jackpot game.
doubled or nothing.

If there is no winning combination Fa invAl, ., FST. MRBd4. X=6, GOTOB., GOTOF. LBLB. MRES. ¥=0. GOT09.
in the djsp}:],r, each reel can be held -y 1, =, I‘hnﬁﬁ; GSBFEJ a, Mino4. 3.! MinBB, LBL1. GSBPEJ FAHE .
with P]leanjmhﬂ]dﬁnbc RAMK., Ha, 1, 1. ¥ & Y, =, EANE., -, H=B&. GOTO1l. -. 1. =, INT,; INMD.
cancelled with P4, Reels cannot be MinB@., -, MR12., =, ¥X2@, GOTOl. MRG6., X2@, GOTOZ.M , MinF. MRA7
held with a winning combination or MiniF., X =F, GOTO3. Min@1. LBL3, MRES8. M+iF. X=F. GOTD4. MinB2.
twice in succestion LEL4. MROS, M+1F, ¥=F. GOTO2, Min®3., LEBLZ, DSZ, GOTOL. GSEPS.
Chmbication WS Combinatan . Wit MRBS&, K28, GOTOS. MRLIF. +. 3, =, H=F, GOTOS, @. Min@c. MRF.

9.99 50 324 14 Min@%, Min@S. MInB?, GOTO&. LELS. 1. M=G&. LBLG6. MRB3. MinF.

998 50 338 14 MRBZ. H=F, GSBF&. MRB4, X=8. GS5BPY. MRB4, X=8, GS5EFY. MED4,

B-HA 24 222 10 ¥=@, GOTO?. invAl, WIM:. seace, #. FST. HLT. LBLV. GSEPS3. LBLS

7-7-7 20 2-2-8 10

7-7-8 20 1-1-1 10 Pl invAl, ;, FST, MRBS, ¥=0, GOTOLl, inuAl, HOLD, =+, arez, »+.

6-6-6 18 1-1-8 10 arédz, =+, ardl, FST. MRE3, MinB89, RAN#. M-86, LEBL1. GSEPS

6-6-8 18 0-0-0 8

555 18 0-0-8 8 P2 invAl. ;. FST. MRB&. ¥=8, GOTOl. irwAl, HOLD., space., aré3.-=,

‘53:3 :E '03 ; aréz, +, ardl, FS5T, MR8z, Min828. RAH#. RAN#, M-86, LBL1, GSEP3

4-4.8 14 P2 invAl . ;. F5T. MR@E. ¥=8, GOTOLl, irwAl., HOLD, seace, ar@3, -,
9-9-9 is the jackpot and adds 50 credits ; o ) - 5
ll‘id! Eﬂwmchunbagumbhd. ar'BZ; *, a.l"‘Ell; F;'AT_I MREI.I F‘!lnElr; RHH#} ﬂ EIS; LBLJ..! ESBF‘E‘
mmiﬁﬁ":’t‘“n F‘4 inuﬁl-’ N ] FSTJ i‘fREM: x=u, GE'TDE; a.a NINFJ inuFI.'_l. Gamb le:

P2 Hoid reel 2 space, ar84, FST. RANH. RANB, x., 35, =, INT. Ming@B. LBL4. MRF.
P:;Hﬂd'l'ﬂ'ﬁa :’f:!.l lﬂ-‘w’ﬂi; '*a FST; -2.' H"’F; DSEJ GETDSJ LELQ) E'.' ].I"I'n.-"ﬁl.: 3

P4 Gamble win/cancel hotd othins, FST, GOTOZ. LBLS. MRF. !, 1, M+F, invAl, E, FST.

P9 Initiate//resot credit counter s2, GOTOoS, 1. inmuAl, . wven. FST. GOT09., LBLG. MRF. X!, l.

This program runs oo the Casio M+F., invAl, H . FST. DSZ., GOTOY. GOTOS, LBL?. MRF., X!, 1,
F}[-ﬁﬂ?.; and inverts a three-by- M+F, inuAl. D, FST, DSZ. GOTO4. 2, inuAl, ;. ouble. FST, LBLS
h : rl = %, MEB4, =, MinB4, ¥=0, GOTOLl. GDTOZ. LELLl, 1. M-B4. GOTOZ.

e e N LBLG, MRBE, ¥ =B, GOTO2, invAl, ar@S, space, B, Cancel, FST,
method, writes G Devilee, Voorburg 7. Min@9, Min@8, Min®?7, LBL2, GSBPS
also in the Netherlands.
The user enters FS5 IND, GOTO&,. LEBLZ2, invAl. ardS, seace. B srace., ardld. -, swace.
AD {1.1) - AD 13.3) -, space, FST, GOTO9, LBL1. invAl, ar@S, seace, B sepace,
to evaluate the determinant and the 203, -, ar@2, -, space, FST, GOTOS., LELG. RANK., inuAl, ar@S,
inverse matrix. When the determin- space, B, sepace, are3, -, ard2, -, ar@l, FST, GOTOS, LBL3,
ant equals 0 then invAl, ar@S. seace, 0. space. space, —. sPace.—. space. F5T1.
“NO INVERSE" LBLS
is displayed. When the determinant
does not equal 0, then an inverse is F& MRB1, KsF., GOTO1, -, 8., =, K=sB, GOTO4, LBL1, -, 3, =, H=8,
possible and : GOTO2, GOTO2. LEL3. S8, M+8S5., lrwAl. JACKPOT. sepace. #. FST.
A-111.1) - A-1(3.3) PAUSE. LELZ. MR11. M+F. IMD. MRF. Min@4. LBEL4
is displayed. The total number of
al:psus:d:s444. F'? ﬁRBiJ K=E|; GGTGI; BJ GGTDE.‘ LBLJ..- HE‘.BEJ H=E|+ GGT‘:'E‘; 2 GDTE‘E:
Finally, another brain teaser, LEL3, 4, LBELZ, Min@4
Let ginl = n+2 (n-B e = : = :
and F& MRE4, x=8, GOTOL. X268, GOTOz. GOTOZ, LBLZ2, imAl. Le}l&ct »
:_[g{m}]? space. #, FST. M + 85, LBL3, 8, Min@&. Min84, LBL1. GSBFS
3
uw:hta o ramwhich'wiﬂ Fa MRES, X=8., GO0TO1. A, MirdS, GOTO2, LBLL, 1, Ming9, MIHQE.-
ﬁfﬁ:mﬂfp -E MiﬂBFr 59.- Mir-ll‘.:]r :’:4- Mimls. F—.HI‘I.- Nlﬂl?p 12, Hll"‘llﬁl Minmls. 14,
[ﬂ*'] Minl4, Min 13, RHDL, Minl2. Minll. MingS, LELZ. invAl. ar85.
fini=1-2enp L= 5 space. ¢, Credit, FST, 2. Minl@. AC, Mir@6. 3. Mind@, GSEPS
from first principles. |
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,4'.' ATOM & BBC

f\

FIRST PRIZE 250 CASH
DEZ E&‘&

Your Time Capsule has materialized paerBesartndisEte

he only wa € escape is to find a fuel source to recharge

ﬁ 8T capsules ene Eﬁ\,\ﬁ%'{

Can you solve the mystéd avoid the 1ra w ATH SATELLITE” or will you fail?

Hidden within the game are the answérs to th-& C are running with this program entry is free to buyers of
SATELL]TE’ w

Hequures 1

Cd pelww ate 3lst Auggﬂ Eﬁﬁ?'

ATOM

CYLON ATTACK

A FAST MOVING 3D SPACE BATTLE Fri
As you sit in your starfighter looking out into the BBC MODEL ‘B’ ONLY

void of space remember the CYLON race n!v
EARLY WARNING

want Mankind for food!! You glance u
long range scanner, the CYL rE ‘ '
Quickly you select a "Mfﬁ ready Destroy the attacking waves of ICBMs using a radar

to defend Eart

BBC

Two popular games from our Atom range
converted and enhanced to run on the BBC MICRO.

5K Text GK-BTE _' : brice £4.95 tracking system and intercept missles. 48 Levels — Each
€ g A ving all action game tha\ requires one harder than the last BBC MODEL A. B £6.00
1 - eat:tmn' You must_shoot the supermines
Bur killer tank before t s& fuse runs oul, or risk POLECAT
being destroyed whe elll
SCORE/HI S ELJIr AMMO CD TERS — Find your way through the warren onto the surface and
SOUND ith wi lies. Easylll —
pCTox /2K Gatics \ GSET T cekass BEID o your bunow i Mo ibosse bk
ISSILE COM w t moving version of\the .
gpular arm have three bas&s. hu: to
firg yourg@ e missiles, pmtemm d base
frolp the missles and alrcra mié ‘B* ONLY
ELSJSDUND BBC MODEL 'B' O

SCQRE/HI SCORE/

5K Text 6K Price £4.98 ROADRUNNER

POLARIS r submarine is or gm( an enemy as - . :
m egy can you avoid The opposition will stop at nothing to get you. In this

convoy. By using skill, ¢
the escprting walshiﬁ erous shallc-ws to SUﬁed arcade style car chase: dodge through the Sunday traffic,
with yolr mission? weave to avoid their fire as the black cars try to shoot you

iﬁ;ﬁ: K CGL;aBthEs . ﬁbg’ la > CEB off the road! Beware the hells angels who assist them!
ur v 1] T 5
A 3D fromg and r ag?’ﬁ e cubse-isOisplayed in high Can your survive!
resolution u[uu ics W&l and ready for you to
solve. THIS IS NOT _AN-ATD TIE} CUBE SOLVING BUT A
PUZZLE WHICH-OU HAVE TO SOLVE!!! If you think
RUBIK is easy try our challenge!! Introductory offer £6.00.
*LOOKS GREAT IN MONOCHROME AS WELL!
5K Text 6K Graphics *FP ROM Price £4.95 We pay 25% Royalties for good Atom and BBC programs
***** HE A A A A A A AR Orders to:
*k * A & F SOFTWARE (Dept. AC1),
n & FSOFTWAR E 10 Wilpshire Ave., Longsight, Manchester M12 5TL
Access/Visa orders on (061) 320 5482,
44*”%***”*4*% All prices as stated, no hidden extras.
Send sae for catalogue.
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SOFTWARE FiILE

Software File gives you the opportunity to have your programs, ideas
or discoveries published. We will accept contributions for any
personal computer and will group programs for like machines
together in the file. Please double-check your listings before sending
them, and specify the memory they require. Mark your letter clearly
for Your Computer. We will pay £6 for each contribution published.

Dungeons

East Grinstead, ZXES |
Wesr Sussex. |

MUCH HAS BEEN written about the speed and
memory efficiency of ZX-81 machine code,
although not many, long, solid machine-code
programs have been published. Dungeons sets
out to remedy this situation by providing an
easily expandable, relatively lengthy maze
game. The program occupies less than 2K, but
more than 1K of RAM, and is expandable to
occupy much more if you so wish.

It produces a maze of rooms, each with up to
four doors. There are a total of 100 rooms on a
10-by-10 grid, and the plaver must decide
which room to move to, by selecting either up,
down, left, or right. He can only move in this
direction, however, if there is a door. The aim
is to reach what is known as the Zero Room —
the top left-hand room on the square grid.

The program is constructed using program
modules, each module performing a specific
task and being called when needed by a
command routine. Using this modular
approach cases program design, and allows for
unlimited expansion possibilitiecs. The various
modules must perform the following rasks:

B Construct the maze

M Display to the player, a plan view of the room
he is in
B Perform the player's commands, up, down,
BIC.
M Keep a score
In the maze program, only the lower nybble
of each byte within the maze area is used. This
nybble describes the room; how many doors it
has and where they are, in the format shown
by figure 1, where a 1 represents a wall, and a
0 represents a door. If the nybble were 1o have
the value 7, or 0111 binary, for example, this
would indicate 2 wall in every direction except
up, where there is a door.

Figure 1. Byte
7|65 |4]3]2]|1
e L !
TR
Using this system of coding a maze can be
set up simply by allocating each byte in the
area of memory reserved for the maze, with a
number between 0 and 15 — 0 to F. If these
values are allocated randomly, a random
arrangement of rooms can be constructed.
When the program is run, first the maze is
set up. The random values for each room are
chosen. As there is no easy way of producing

random numbers in machine code, this is done
using the Basic RND function. The values

iy | o

obtained are Poked into RAM berween 16514
and 16614, the area reserved for the maze,

When all the values have been stored, the
program jumps into machine code. The first
routine to be executed is called “perimeter”,
and makes sure that a wall exists all around the
maze so that the player keeps within its con-
fines.

The second routine is called “legalise™, and
is the real maze producer. Its job is 1o look at
cach room in turn, and make sure that if a
player goes, say, through a door on the right,
he comes into the next room through a door on
the left. When this routine has been completed,
the maze is set up and ready to be wandered
through.

The next routine to consider is the “print-
room” routine which prints a plan view of the
room which the player is in. The variable
which holds the address of the player's
position, is the system variable Seed at 4032.
The room that the player starts in is chosen
randomly by line 80 of the Basic program,
which uses Rand to store the selected address
in Seed. The data needed 1o print the walls
and doors which make up a room, is stored
between 4151 and 41AE.

The print-room routine decides which
strings it should print by looking at the byte
specified by Seed, and testing it using the bit
instructions. It then calls a subroutine called
“print data”, which picks up each item of data
from the chosen string, and prints it using the
RST 10 instruction. A string is terminated by
the presence of a 1B character.

Now that a plan of the room has been dis-
played, the next thing to do is print the scores.

Icontinued on next page)

ZXB1 "DUNOEOHE" By J.(halmers 1382 16743 <4167 82 €3 B3 B1 o0 00 22 BI &% 821 IB Ol
16614 C(4REGH 26 BA Ld b.BA 16734 (4172 82 83 63 83 &3 83 83 83 83 81 1B WITH
21 82 4@ Ld hl.4882 167ES (41700 08 7€ 09 7€ 82 TE @0 TE 00 Y 07 LDATAD
*PERIMETER” L} cB- DE St J.0h12 et top ealls ¥6 0% 7o 25 1B
o | Inc Kl 16781 (4180D> 03 T& 3 TE& @3 TE O3 Ve @5 o 05 CDFATED
18 FB Do #1 7€ 0% 7€ 0% 1B K
o6 GA Ld b.0A LETHT <4130> 83 65 81 00 O3 84 85 25 1P e
11 @A Db Ld de 005 16896 (H1AG> 85 &5 95 85 B85 g5 8% &2 10 LDATH
21 22 49 Ld ml.4@82 16815 (41RF> E: B4 BE AR BE 1B O >
a2 CB CE St 1.0R1> Sot left walls 16821 (4105 AT B4 B2 AT B2 1B CEMA T D
is Add hi,.de 16827 <41B88) B3 BF AE AR BE 1B COATH?
e FB Oinz &2 16833 <(41C1> @81l TE Lo 3 <hls
es on Ld & FE 18 Ce 1B
21 98 40 Ld hi 4980 "PRINT DATA’ c8 Ret =
3 CB C& et QiR et right malls or R=% 10
19 Rad hi.de ] Ine i
19 FB Ding =2 18 Fa Ir w11
od oA Ld b.0R 16841 (41C3> i CD BB 92 Call B2 BB Call Mevscan
21 DC 40 Ld Al .<900C . FFr Lo a.FF
& (B D Set Z.ih1> £et bottom walls “OET KE¥* BD P 1 HBit #or Loy releaEe
23 Inc hil =0 Fa Jr ez 81Z
i0 FB Dinz ws 813 CD BB o2 Call OTEE Call kewican
16637 C4111> o5 64 Ld B.64 &4 Ld .k
21 &2 49 Ld hl.4082 First room 40 Ld: c.B1
*LECALIZE" R CB 46 Bit @.<dhly Deoor on right? =1 Ld d.g
CC 2F 41 Cxll = 412F 14 Inc o
C8 4E Bit 1.dk1) Do o Lleve™ 28 F? Jr = 913
CC 37 41 Call = 4137 co BD oF Call JTED Coll ey chanpe
CB 56 Bit Z.0hid Docr o™ TE Ld ».(h1l> Lovid & withy b
CC 3F 4] Call 2 413F ca e
ch % Bit 3,inl) Door up? 1683 (410F> 2A 22 40 Ld kbl (40325
CC 47 43 Call 2 4347 EZ Push b
a3 Ine Rl Hewt room co =€ it 3,chid L
id ES Dins W@ "PRINT ROOM~ 21 51 41 Ld hi,4151 Door date
ca et 8 b2 Jr = Bla lumps 1# 0 Io0r
] HOP 21 3¢ 41 Ld hi,a15C Hall dats
11 81 80 Lol e, @001 ei4 ES Push hi
19 fcd B l.de 01 0 01 Ld e 2100 5
CB =E s L CR1LP ch F= o2 Call @eFs Print at
18 1é Jr Wil £l FPor hl
11 EF Ff Ld de FEFE CD C1 41, Call 41C3 Freint data
1% Aod hl.de El Pop hi
CRE @ Rex @.Ch1> EX Fush b1
i8 &t Je mi@ CB D& Bit 2.5n1> Dy
1i 0A 09 Ld de, 0N 21 &7 &) Led 14187 Docr dath
19 Aokl 1 1. de 28 03 Ir = #S Jume it no door
CE a9E Fez 3.im1L5 231 T2 41 La il <4172 Hall data
e P LT
G i L .
B PEET L.i:.'ﬂ“:'.l'fﬂ:" 0 F5 @8 Call @eFs Print at
CH S Bez Z.<n1> El Fap hil
13 AF OR A €O €1 41 Call 41CH Frimnt datse
ED 32 Sub c hl.de Eil Por Rl
cs Bat ES Push hl
16721 C4131> 97 83 03 24 00 &b 07 92 $3 84 1B  CDATAD CE 46 Bit m,:;n‘n R:.vmﬂt
| 16732 ceiSCy A7 B3 B3 93 B3 @3 03 0F 2 B4 18 (DATA {listing continued on next page)
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{continued from previous page)

This is dene by calling the print-scores routine
at 424E. Data for this routine is stored between
41AF and 41C0, while the actual scores are
stored in system variables; Spare 1 at 4021 is
the number of moves made; Spare 2 a at 407B
is the bombs left, and Spare 2 b at 407C is the
tries made. The actual mechanics of printing
the scores involve first loading the b register
with 00, and then loading the ¢ register with
the actual score. When this has been done, the
be register pair contains the score, and a call is
made to a ROM subroutine which conveniently
prints the contents of this register pair as a
decimal.

A player can move up, down, to the left, or
to the right, using the arrowed cursor keys,
5,6, 7, and 8, providing there is a door to
move through. If there is no door, he has the
option of using force and can blow a hole into
a wall using a bomb. He does this by first
pressing the A key and then the arrow key
indicating the direction of blast required.

Only four bombs are available, and the
number remaining is printed as part of the
score. If a player thinks he is in the Zero
Foom, he can press the Newline key and have
a try. If he is correct, a message will appear
indicating such, otherwise the game continues
and the tries score is incremented.

The perform-keypress module starts at
location 4297, and is the longest routine of
them all. Its job is to determine which key has
been pressed, and act on it. Its operation is
straightforward in that the accumulator is

SOFTWARE FILE

loaded with the value of the key which has
been pressed, or if no key has been pressed, i
waits for one, and the program works its way
through the various commands available until
it finds the one which matches the key press; it
then executes the command and returns to the
command subroutine. If it cannot find a
command which matches the key press, a
jump 15 made back to 4297, and the routine
waits for another keypress before trying again.

The command subroutine calls all the pro-
gram modules in sequence and increments the
moves made counter. By having this routine at
the end of the program, it can be seen that the
game can be casily expanded by adding a few
subroutines of your own. Using the upper
nybble of each maze eclement, it would be
possible, for example, to put various items of
treasure, or terrible beasties, into wvarious

.rooms and thus create an Adventure-style

game.

To add your own subroutines, place them in
the space indicated on the listing and move the
command routine 1o a position in RAM above
them. The call instructions for these routines
are placed in the space indicated on the listing
within the command routine. When adding
calls in this manner, make sure that the jump
relative byte is correctly adjusted so thar it still
jumps to the second call instruction, indicated
by the label # 31.

To add commands is just as easy and is
achieved by changing the instruction at # 32
to 20 XX 00 where XX is the number of bytes
needed to jump forward to reach the beginning

of vour new command test. When yvour test is
finished you must either perform a return or a
jump instruction. If the key test proved
positive, i.e., the player pressed the key you
were checking for, and you therefore perform
the required function, a return should be used
to get back to the command routine.

If, however, the key test proved negative,
vou should use a jump instruction to return to
4297. If you are unsure of how to add a com-
mand, I suggest that you study the commands
which the program already uses such as up,
bomb, or try, and follow a similar pattern of
construction.

Before loading the program into memory,
vou must make room for it by setting up a
Rem statement containing 680 letter Es. To
relieve boredom and frustration from this
tedious task, I would recommend thar it is
done while the computer is in fast mode.
When the Rem statement is complete, enter
the hex loader program and Run it.

In response to the prompt, enter the hex
digits given in the listing, two characters at a
time, for example 06 FF D0 0C and so on,
and follow each pair with a press of Newline.
When complete, enter the Basic part of Dun-
geons which will overwrite the hex loader, and
save the whole thing. When saved, be brave
and Run it

When you have the program working pro-
perly, here are a few tips on play: avoid using
100 many bombs, you may need them to break
into the zero room; if a bomb does not destroy
a wall, the wall must be one of the outer ones.

{listing continued from previous page)
21 30 41 Ld hl.4150
=8 &3 Jr = BT
21 BE 41 La hil.41R8
#lé ES Push kKl
21 98 B2 Lo be . dZ00
Ch FS 08 Call DEFRS
El Pop Rl
TE Lo "a:thld
FE 1B Cp 18
o8 @F Jr = 7T
6 B Lol big®
nig AF Hor a
oF Eat 1@
18 FC D) nz 819
TE Lad ».<h1D
oF Rgt 1@
3E Te Lad &, 78
or Rzt 19
23 Inc Kl
C3 23 42 Je 4223
#iT El Faor hi
CE 4E Bit 1.<{h1l>
21 TO 41 Lo hl.4170
=8 93 Jroz B3
21 &b 41 Ld hl.4180
al% ES Pusin hil
21 o0 a2 Ld b 9209
cD FS &8 Call V&EFS
Ei Fer hil
CD Ci1 41 Call #1C1
ca Fet
18974 L4ED B 0 o Ld e BFQ0
ch F= e Cml b GEndE
*PEINT SCORES” <1 AF &l L hil.41fF
o] &) Call S1c]
e 00 Ld b ow
SH a2l das Ll . ]
B Ld &,
HE vlor m
D FEd 0
Ch Sf daly w1 O
.l' D L ,-.,"ll.
L R4 1w
or it 10
«l B% 4] Lot vl .4 LES
CQEl 4] Call 4]1C)
[T R Lol ks s
E o I T Lad e, bTED
13 Ld c.a
ik oy ;
ik EEd 1R
Rl 93 O L
JE 7B Lal .06
s Est 10
(g Fer 146
1 BE i Ld hi.-4iBE
D1 o Lall 4101
Ve Lad i, e
12 (14] L. PR F g ]

i

Door dats HE
Jump 44 no door L1
Hall data (-
R =
1 el HaiAii L1
Print at o
<
Frint risht hard ‘FERFURM KPFRESS® (0 05
wall or door dats LA
£ A
FE £1
T
LD HE
wh e
A
0 FE 22
i iy
[ T3
'{" it
e
L
Ooor dats a2l FE <
Jume 14 ro door SITRLF
CH SE
Hall data iriiie
ED a2
I
o FE 24
21 D8
CE A&
d s
Frint &5t -
Lietw L
FPrant strirng Ll FE =6
=4 el
Moidd e i TR
FE ko
L
Frint Spacs
Fraint Sscore bE & a B
b s | Ll oa
Pl | 3 rme o | R .
Midin | 4 Figy FE x£1
Date 0 i
Frint dats i k
I ¥
Bonba lert

Lists

Frint dstn

Trier mbcds

La €. m
Gl e
Ext 19
L | Lall sy
et
4 Call A28 Lall " penform
rel g e ool B33 bl luge g £
Kot Hot 4o Sl
41 call 4icy
Ll Lo g - 0eH
¢ i Lal Wl Cd@diga
e &1
I vz W@
[ZF] Lathil) Moce lo¥t
¥ iz W28
B, Il
ot
LF <
n= B8l
Eit N | Hunsy  gloesr
s el
ol bl N
et
o sl
ir e B2
Byt il Mo
Ir nz B2
a5 g bl . b
ot
e 24
I s X3
Bit B.iRlx Mo rFighe
I Bz IZ3
i Fol
(TR
L, T
Ir niz A4
LT Lo m. (S0 Do gl
Cpe dnid =
et =
T ¥
L4 L {407E: . >
=1 all 4lLE
S Lo bl aSg3d sy
L |
Ir = A3
= 1. 5
Ir B
Cp
e s e
r-\.'. =il
Ir WaE
Lo &
T T Py
Ker J.ihil
Jr &30
L e
R =
= Wikl
Mozl Il
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SOFTWARE FILE

s o I 68 PRINTX,.A$
o ot ] B LETx=x+1
e T N fa il < 88 IFX=17122THENSTOFP
€0 Pugh hi 98 GOTOSa
SLTE 2% oy FE R BASIC PROGRAM FOR DUNGEONS
EL Fop hil ~a i el =
tTr 8 :'-*' ‘:""" 18 PRINT"DUNGEOHNS . FPLEARSE MWRIT WHILST THE"™
o b.-:-'r WE 28 PRIMT"MAZE IS CREATEO"
.I.I‘_ =“h ': 'r' :n"\? 3*3 Rﬁt1t|
co Fat ne 48 FORI=1&514T0O166132
:: r‘::’ :: 58 POKEI . INTC(RHD®152
-I';------qnt-q:.:ltnii--t---.--ttt ?B MEATI
Fidd here oL S cOUELReE Fa l:LE
11T U043 CU EE 4y Call 40ES < FPorlmeter ) - —_ ( =%
331 e I_:-: - I._‘H: prp et o8 ERAHD 1_?::':113 IHT CRHD¥ZS
fCOHMAHD FOUTLHE" CD 4E 43 Lkll 424E (Frint gcores) 989 POKElR4l7 . @
serdddssendirasssnRdssdirdasns i nanEddlsdRaREREEN - -
Herd vou sdd the calls to youw own rmnn-:s 185 F‘ﬂ#.Eltrffﬂ?,“-‘
CD 9% 43 Call 298 CKevmress) 118 POKE1&S58E .8
e T 120 LETI=USR1717S
& o 11 1"_’_"'_' A ir a3 138 PRIMTAT1 14 :"HELL DOHNE"
HE X ll:—I:'Hl_-'f'—l‘}_F'l‘fU'v_:‘E}EE EE ETC 148 PRINTAT4.14:"PRESS A KEY TO"
2 f_-_; R e e 158 PRINTATE,14;"PLAY AGAIN"
"I. r.‘i‘-. i. i = 168 IFINKEYS<>""THEHNGOTOLISA
lk-d PUKEIU-E:];H_—U 178 IFIHKEY#=""THEHGOTLQ178
28 LETHE=1651< 126 RUN
-8 ITHFUTAS® - = o
difficulty, chanas
48 POKEX, 16#CODEA$+CODEAS (2 ) ~476 R = 2
=0 SCROLL line S8 to read: POEKE I, INTI(RHD#:cO+18

Word processor

Nigel Langley, ——
Weeping Cross, " BBC
Stafford. e

THE PROGRAM is a word processor writien
entirely in BBC Basic for the model B or, like
mine, a model A which you have upgraded
vourself, ro include the printer interface and
the extra 16K of DRAM. When all unneces-
sary spaces are removed the program will
reside in less than 2K bytes.

The best mode to operate a word processor
in is mode 0, as it has 830 columns, as do many
printers, and has 32 lines of text of which I
have used 31 for the work area.

However, in mode 0 the BBC computer
holds the video dara in eight bytes per
character and printers will only accept ASCII
codes. To overcome this problem I have set
aside a section of RAM, just below the video

RAM, and use this 1o store the ASCII code for

the data on the screen.

Full screen editing is enabled by the use of
*fx 4,2, which makes the cursor-conirol keys
generate numerical values. Other editing facil-
ities are insertion and close-up, which
although slow make the program a very usable
tool.

The hash symbol calls insertion Proc; the
double bar calls close-up Proc; and Escape
calls the menu Proc.

Line 10 puts page mode on.

Line 20 alters the interlace timing, effectively
moving the display down by one line upon the
next mode change.

Lines 80 to 130 set up my parallel display memaory
and set it to &20 (spc).

PROCopt is the default PROC as sat by line 220,
This sets up the menu.

PROCwrite 1akes the code from PROCget and
either dumps it on the screen, or moves into

the edit modes. It is important that CHR$(&7F)

(delete) is ignored as it ruins the edit operation.
PROCwrite also keep the parallel video memaory
updated.

PROCprint carries out the control of the printer.
It takes data out of the parallel video RAM one
byte at a time and dumps it in the printer's
buffer.

PROCinsert and PROCclose are the procedures
that make the word processor so versatile.
They carry out large amounts of memory
management in the parallel video RAM, after
which they transfer the results on to the
screen,

PROCget is my universal keyboard reading pro-
cedure, It handles the cursor controls,
manages the address pointer of the parallel
video RAM and returns any other key values
which are entered. Again this could easily be
replaced by an assembler routine wsing
OSRDCH.

PROCsave and PROCIload are standard methods
of loading and storing sections of memary; in

this case the parallel video memory.

PRTNT TOOL D, 183" L
PRINT TRE(19.12% "IN B.B.C. BAGIC"

REMEERe, M. C. ). LANCLEY, 7-%5-82.
P
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418 [FR=0h THlM VUL Q. (YPOS=1 - GOTD &6
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PRINT TR 10 133 "Heitten by H1Sel LAn9ley."
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ENDPROC
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LocAL n, T

s38%38

822 &8

PROCeL
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{continued on page 79)
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DOWNSWAY

i

ELECTRONICS (UK) LTD // |

MORE MEMORY FOR YOUR
ZX81 !

give your ZX81 more
memory than a 48K
Spectrum — for less
than £50!

If you already have a 16K RAM pack, of any make
and regardless of condition, youcantradeitin for
£12.50 against a Downsway 64K Memory,
bringing the price down to only £47.45 (plus £2
p & p), compared to the Spectrum’s price of £175!

Without trade-in, the Downsway 64K Memory
costs just £59.95 plus p & p — still incredible
value!

The 64K Memory gives 56K of available memory,
and simply plugs into the ZX81 without needing

an additional power supply, or adding any extra
load to the internal 5V regulator.

Should you only need 16K of memory for your
ZX81, the Downsway 16K RAM Pack offers the
same benefits of high standards and low price at
only £24.95 plus p & p.

The slim, “low-profile” styling
of both memaories
complements the ZX81,and

a special foam cushion
-ﬂl‘@m
37 e - SV Y,

provides added

mechanical stability.

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).

Pleas2 allow up to 28 days for delivery.

To: Downsway Electronics (UK) Ltd
Daﬁt. M, Downsway House, Epsom Read,

Ashtead, Surrey.
Please send me:
Oty Item Price Tatal
64K Memory at special
trade-price (my old 16K £4T7.45
RAM pack is enclosed)
64K Memory at normal £55.95
price without trade-in
16K RAM Pack £24.95
Post and Packing £2.00
Total P
My chegue/P.O./Money Order is enclosed
NAME:
ADDRESS:

ZX81 16KSOFTWARE ZX81

o SEA STRIKE e,

Your mission as submarine commander is to destroy enemy
ships using controlled torpedoes — but beware of depth
chargaes which home in on your submarine and of the randomly
placed mines.

This compulsive, fast action machine code program has 16
game variations; flicker free, full screen dislay and uses the
entire keyboard for direction control. As well as an on-screen
timer and status display a result screen/printout helps you to
record your best scores.,

THE ORACLE’'S CAVE

Trapped in a mysternous cave complex you must use skill and
daring to fulfil your chosen quest. Only then will the oracle
release you from the fiendish monsters which confront you at
avery turn,

A fascinating adventure game with graphics for one or two
players. Each descent into the Oracle’s Cave presents a
different and exciting expearience.

S Skl e e £4.95 Despatched by
The Oracle’s Cave .. .. .. £6.95 return * Postage
Bothcassettes........ £11. Free in UK.

Send cheque/PO with order 1o;

DORIC COMPUTER SERVICES
17 CLAYBROOK AVENUE
LEICESTER LE3 2GX

N
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SIR Computers
Cardiff

Official agents for ACORN COMPUTERS and
COLNE ROBOTICS

BBC MICRO COMPUTERS
MODELS A (£320) & B (£400)
Available from stock
Prices include VAT. Securicor delivery £7

Conversion of your Model A to ModelB...........£80

All Atoms available with accessories and software.

ADD ON'S FOR ZX SPECTRUM

8 Bitinput output port

8 Bit input output port with status monitor

One Channel Analogue input port

4 Channel Analogue input port for use with joy sticks

p.o.a. All Add On's are ZX81 compatible. Please add £1
p.p. and 156% VAT.

SIR COMPUTERS
38 DANYCOED ROAD, CYNCOED,
CARDIFF CF2 6NB, WALES
Tel: 0222 — 759015




SOFTWARE FILE

™ PRESE SPACK, -
1198 PEOCHet
114 IF MR COTD 1139

feontinued frorm page 77)
30 TEAVETTEXNT™ 2ESE ZFFF 2659

S0 WDHLE 1R VDI PRINT SPCLTE D

OEQ EMNOSROC 1 RS UM [RPUT Ve mate BFacES A0 you wish o close*.8
BEA OFFEROC1oad 1170 FOR Z=M TO U

878 LOCAL T 11Ra T T=M T

280 VDU :PRINT SPOCTE ) VDUED
20 PRINT=PFRESS PLAY, <

i WTHR,
1dan VDUZl 1210 FOR TesuprEn TO W

1012 ELOAD=TENT® 1279 IF POR=TR AMD VPCE=3R GOTO 1249
1820 VDLE 1220 PRINT CHERCTZY
1938 VDAL . @, ) R4 HENT 2

1940 FORE=HINER TO W 1350 DHDERDS

1@%e IF TE=iET THEN TI=32 1262 DEFPROCIet

10%8  PRINT CHESTZN 1270 A=CET

1@ IF POS=Ts SND YRPOS=0R GOTO 1999 1FRR YaPrrled VROS=Y vified ] MEM

|BBR WENT T 1790 IF A=) U0arR].(POS=13.Y908./00T0 1270
1080 ENDPROC 1308 IF As137 vDUEl. 0 POS.1 b WO 0OTD 1270

1310 IF MmstSh oniryy  POR, ¢ yRORL) 3 CATO 1270
1320 IF A=i®h ubgrds  POS. 2 yB08-1 . COTD 1270
1338 ENDPROC

ifi0 LDCAL &,
1120 WER PRINT " Fogitiarn the curgos At Ehe end of bthe asgs wou are Sloainh. TH

——
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Earth invader

Bharat Patel,
Oldham,
Greater Manchester.

- J13-30 |

EARTH INVADER runs on an unexpanded
Vie-20. The game uses good colour and sound,
and needs skill, quick reactions and is by no
means easy.

The Vic draws a maze and then plays a tune;
the maze is different every time it is run. You
are a soldier who has to manoeuvre up to the
fortress in the upper-left corner and break
through its walls without crashing into the
maze. During the adventure an Earth Invader
will roam about, gradually swallowing the
maze, and so making life a little easier.

Many asteroids will appear during the
journey at random positions. These must be

carefully avoided or you will be blown up.
When you have reached the fortress you have
to break in and save the lonely princess who
has been so far kept hostage by the Earth
Invader.

The next task of the soldier is to move on
top of the Invader and by pressing f, destroy
it. This will need very quick reactions. After
that you will have your Earth Invader
adventure. You have about one minute to
accomplish this and the time will be found
ticking away at the top of the screen.

To move around use the following kevs:up, O;
down, L; right, P; and left, 1. To fire press F,

The program consists mainly of Peeks and
Pokes. Line 50 switches all speakers and
volume off. Line 180 changes the colour of
screen to black and border 1o red. It clears the
screen and sets the cursor colour to white.
Lines 200 to 208 set up the variables and draw

the fortress and the princess. Lines 290 to 500
pick random positions and print blocks on
cach line for the maze. Lines 50510 612 play a
tune using the Read and Data statements.
Lines 700 to 775 move the soldier and produce
asteroids at random positions and also register
whether there has been any collision or score.

Lines 800 to 900 make a crash when a
collision occurs between the soldier and the
maze or an asteroid. Lines 910 to 932 give
various endings depending on the state of play
and the time. Lines 950 to 1200 give the
changing circle effect after reaching the
princess. Variable K is a test 1o see whether
the soldier has reached home and so he can
continue to run after and shoot at the invader.
Lines 1200 to 4010 make various sounds and
symbols when firing and when on target: lines
4000 onwards are used when time runs out,
making flashes and sounds.
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Basic renumber

A Eglin,
Hayling Island. D EC TR M
Hampshire. g}if'm

THIS SIX-LINE program can be stored on tape
and when required can be merged with

current program already in the computer. All
you need is the first six lines free in your
program. Since most ‘people start at line 10
you should have no problem.

My program uses the addresses of the two
variables NXTLIN which is obtained from

PEEK 23637 + 256 " PEEK 23638

and program variables which is obtained from

PEEK 23627 + 256 * PEEK 23828

The former gives start address for renumber-
ing and the latter provides the halt signal for
the end of the program. To merge with your
existing program already in the computer,
select Merge and type “renumber”, thus
Merge “renumber”. Start the tape, and press
fecontinued on page 81)
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PUT YOUR
MICRO s

16 K SOF T WARE

I I Ll e e et e sk s i e s e av st £6.00

The ZX81 generates a random maze of 100 caves. Choose which
of two caves to start from. You must find 30 treasures in the
| caves. Unfortunately you can only carry 6 at once. You must find
the exit cave, if you're lucky a singing goblin might tell you.

Beware of the Troll, he wanders around looking for you. The evil
' | YOU H magician will turn you into a silicon frog if he finds you. A
_' e ——— maximum of 8 caves to choose from when moving. Go counter.
e e — MACHINE Game save option.
N CASSETTE DESIGN ........cccceoniiersorssonmssssssasausrees £5.00
- MDR (INTERFACES)H

Create and LPRINT your own cassette case designs. 24 lines by 32

— columns. Design supplied with fold indicator. Save option.

N o £ st ot s e o) e s VA ea 3 £5.00
CONTROL MACHINES, ROBOTS, You no longer need type in long REM's .... Hex loader, Hex
FACTOHY OH HOME dump, Hs*_x clear, He_x save, USK run. A REM is reserved with 693
spaces in it. To load in your Hex just type starting address, a space
Have you ever wanted your MICRO to control a machine for you, or then your Hex code-hit newline and sit back. To check on your
manage your house? If s0, the MDR "MICROCOMPUTER CONTROL code use the Hex dump. Enter start address, finish address and
INTERFACE' will give you isolated channels of OUTPUT (8A @ 250 then wich it scroll up. Code no good? Hex clear will clear the REM
volts) and switch sensing INPUTS between two addresses. USR run will run the machine code from

Available now for connection to PET USER, PORT, RS232 and & et

Prices include P +P.

IEEE488, allowing expansion up to more than 900 channels., Cheques/P.0. payable to:

Supphed complete with connecting cables, full data and guaraniee
from £12,64 per channel. Complete preprogrammed systems or D J MOODY
iAGH3 daal copnporonits dvaanki w1 phans o catal 1 Starnhill Cottages, Granby Lane,
M [{ FL{TTEIRFACES} li-ITE Bingham, Notts, NG13 8DH
Little Bridge House, Dane Hill, Tel. Bingham (0949) 37127
Nr. Haywards Heath, Sussex RH17 7JD. — Grf#ansfw{mwm{? 1502
Telephone: 0825-790294.

B Plug in — no desoldering.
B Space bar linked to space key.

B Full travel keys. Six spare keys for
your own use.

B Case available to hold keyboard and
ZX 81 microcard.

.l 16K RAM pack clamp
% supplied with case to
\ eliminate white outs!!

PROFESSIONAL
ZX81 KEYBOARD

B All-you-need Keyboard Kit £28.95.
B Case only £15.00.

All prices inclusive of VAT, postage and packing. Glendale Park Fernbank Road Ascot Berkshire England
Please allow 21 days for delivery. Dial-a-leaflet 03447 5661 Telex 849242

d.E COMPUTER KEYBOARDS DIV.
L= &— DEAN ELECTRONICS LIMITED
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(continued from page 73]

enter. When you have finished, List and you
will see the program installed above yours.
Select Run and you have renumbered your
program.

You can select the first line number and the
step by changing line 2, but obviously the first
line must be more than 6. When you have
finished renumbering, you should delete the
line Save “renumber”, also to prevent the

3D triangle

D Konig, Sty © =
Hexham, SFIE
Northumbria. ; :}‘:}“i___

THis PROGRAM will run on the BEC model A
microcomputer and possibly on the model B.
It simulates the random movement through
three dimensions of a triangle. It can also be
made to leave a trace of itself on the screen.
The background and foreground colours are
user-definable in accordance with the tables on
page 55 of the Provisional User Guide. The
user also has the choice of just bouncing
triangles or a trace leaving a bouncing triangle.

When the program i1s runnming pressing the
space bar will stop the action; pressing X will
continue it; pressing C will clear the screen
but continue as before; pressing E will escape
from the program.

SOFTWARE FILE

renumber program working everytime you
run, change the first line to read Goto 30,
which will now be the first line of your pro-
gram or vou can of course delete the renumber
program altogether after use, but if you are
anything like me — always adjusting programs
— vou will find it useful to leave in.

1 Let Z = 23627 : GOTO 5 : Rem R EGLIN

renumber Spectrum
2 For X = 20109970 STEP 10 :

IFM = Peek Z + 256 * Peek (Z + 1) then stop.

3 Poke M, Int (X/256) : Poke (X + 1), X- 256 *
Int {X/256)

4 LetM =M + 2: let A = Peek M + 256 * Peek
(M <+ 1)
letM =M + A + 2: Next X

5 LetM = Peek (Z + 10) + 256 * Peek (Z + 11):
GOTO 2

€ Save "renumber”.

100 REMA#23-D TRIANGLES AND FAITERNSTER
110 REMasszBY D.EONIG AND P.HCOCOMIESSE
{15 REMassxseesd (C) 14/5/198700eetsndng

150 PRINTTABCL 7 40X

170 IFBC<OORBC =1 STHENI &L
180 PRINTIABLL, 13503 SPCI10)

2t IFFC<OORFC>1S5THENIRO

260 AS=INFEYS (1) IFAS=" " THENFROCFAUSEE
Z2T0 IFAS="C~ THENCLS

280 1FAS="E" THENEMND

290 1FX1 2128008 1 COTHENA=-&

300 IFEXZ>12800RXZCOTHENC=-C

30 1IFES»12800RXI<OTHENE=~E

20 IFY1 > 10240RY | <OTHENB=-E

330 IFYZ>10Z240RY2<OTHEND="D

240 IFYIX10240RYI<OTHENF =~F

3180 DEFPROCPALISE
390 IFGETS< »“X“THENIFO: 2FX 15,0
200 ENDPROC

120 MODE7:FORI=1TO0Z: FRINTTAB(S, 10+ CHAS 141 "FATTERNS AND TRIANGLEG™:MNEXT
130 BE=]INKEY (500) :RODEA: VIS, 1, 5, 0,0,0. 19,2, 1,0,0,0

140 PRIMTTARCL, 3} "HHEN ROUTIMNE BEGIME PRESS:™:PRIMITARCL.T) " {SPACE"
10 CONTIMUE. "t PRINTTAB(L.F}™CE>
160 PRINTTARIL, 110 "HHICH BACKGROUND Cil DUR T*: IMPUTIABCL, 15) " (0-15) " BC

190 PRINTTAB(L, 110 "HHICH FORESRDUND COLOUR 2 : INFUTTABIL, 1 5) " (0-15) ".FC

210 FRINTTABIL. 113 "D0 YOU WANI A PATEEN OR IRIANGLE 7"

220 PRINTTABLL, 13 :SPCL100 s INFUTTAB(L . 13~ {P-1) “.FS:IFFe="P THENZ=1ELSEI=2
230 MODEA:VDULY, 1,FC,0,0.0,1%.2, B, v, 0,05 3aRND {200 s BefbD (301 : CoRND (30}

240 D=RND (30} : E=fD { 30} s F=RND (30} 1 X1 =800 ¥ 1 =230 X2=T00: ¥2=500 X3aD007 ¥ I=700
250 BCOLO, 1sHOVER] Y1 DRAWKD, ¥Y2: DRAMIT, Y3 DRAN Y , ¥

N0 HOVEXL Y1 BCOLO, I DRANEZ, Y2: DRAWET, ¥ 5: DRAMIL . Y1
340 SOUNDY . =15, X1/5, 1:50UND2, —1%, X2/3, 1: SOUNDT, -15, XT3/5, 2
270 Xl=aXi+hzYievi+B: X2aX2+0: ¥2u¥2+D: ¥ 3= L54+E: ¥3=Y 3+F : GO T D250

TD FALSE. *
10 END™

Permutations

David Guest, - - !
Sely Park CENTE)
Birmingham. |

MY SUBROUTINE can be used in any program
that needs to use a large number of permut-
ations, such as the recent Your Computer com-
petition with six trolls in six caves.

Each permutation is individually generated

so very little memory space is needed. The
program was written for a Video Genie, but is
casily adapted for other machines. The two
short demonstration programs are to demonsi-
rate its use and function.

900 RE4 ** PERMUTATION GENERATING SUBROUTINE

910 RE¥ *= THE P'TH PERM OF WpEERS 1,2,...5 IS 5 REM

920 REM " GENERATED L& A(L),A(2),...A(N) 10 DEFINT A-Z

930 REM ** THE VALUE OF P IS DESTROVED IS PROCESSING 20 DIM A{7),BIT)

940 REM ** J,K,L.0,R,B(1),B(2),...B(N) ARE USFD AS #DRX VMAIABLES 30 IPUT N

950 AEM ** THEME ARE ¥ FACTORIAL POSSIBLE PEAMS X0 35 IF N=0 THEN STOP

960 REM ** P SHOULD BE IN RANGE 0 10 Ni=1 40 LIM=l: FOR J=2 10 H:LIM=LIMWI: IEXT J
970 REM * P=] GIVES IDENTITY PERM 1,2,...N 50 FOR PPw( D LIM=1

580 REM 55 P=PP

990 REM ** TAITIALISE A(L),A(2),...A(X) 60 PRINTPP,

1000 FOR J=1 M0 K:A(J)=J:sEXID 70 QOsUa 1000

1010 =1 B0 FOR J=1 T N:PRINTA(J); :NEXTD
1015 REM =* START OF LOOP 90 PRINT

1020 IFP P=0 THEN RETURN 100 NEXT PP

1030 IF L= THEN RETURN 110 Gomo 30

1040 L=L41 1 REN ** DEMDSSTRATION PROGEAM 1
1050 O=P/L 5 REM

1060 R=P-0*L 10 DEFINT A-Z

1070 P= 20 DIM A(7),B(T)

1080 IF R=0 THEN 1020 30 ISPUT N

1090 REM ** ROTATE L ELEMENTS R PLACES TO RIGHT 40 IsPOT P

1100 FOR J=1 0 L 20 IF P < 0 T™HEN 5TOP

1110 K=mJ+R : IF K>L THEN K=K-L 60 PRINT P

1120 B(K}=A(J) : MEXT J 70 GosuB 1000

1130 REM *= COPY B INTD A 80 FOR J=1 T N:PRINTA(J); :MEXTT
1140 FOR J=1 0 L:ALJI)=B(J) :MEXTD 90 PRINT

1150 GO 1020 100 GO 40

1 REM " DEMONSTRATION PROGRAM 2

Graphics strings

Julian Stradling, e
Portsmouth, B AR
Hampshire. |_

THREE PROBLEMS | have always found with

complicated ZX-8] graphic displays are:

Bif Break is pressed, then any following
command will clear the screen, losing the dis-
play.

EChanges in the display are relatively slow, and

B Changes in the display using Print At etc., are

sequential = it would look far neater in many

cases if the whole of the screen changed at

once.
These problems are overcome to a certain
extent by storing the display in a dimensioned
string and by using

LET S5 (X TO Y| = "whatever”
which is slightly quicker than
PRINT AT X.Y:"whatever”
When the changes have been made, using
PRINT AT 0,0;5%

will print the whole of the display at once. The
advantages of this method of screen display are

illustrated in the Patience program shown.

Line 15 stores the screen in S5 — 704
characters long. If a 24-line screen were used,
then this would read Dim S3(768), and a Poke
16418,0 would be inserted before the print
statement in line 355. Line 3 warns that there
will be a delay of anything up to 20 seconds
while the machine shuffles the cards and
draws the screen.

The screen display consists of seven depot
piles numbered 1 to 7, each containing five
cards, a foundation pile marked with an

fcontinued on next pagel
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{continued from previous pagel
inverse F, and a face-down stock pile marked
with an inverse S.

The bottom card of cach depot pile is
exposed. Any exposed card may be placed on
to the top card of the foundation pile, so long
as it differs from that card by one. For

example, a seven may be placed on a six or an
eight, but not on any other card — irrespective
of suit. This is done by pressing the number,
1 to 7, of the corresponding depor pile.
Kings are high, aces are low, and neither
may be placed on the other. When the patience

SOFTWARE FILE

stock pile on to the foundation pile by pressing
5. This will decrease the number of cards in
the stock pile by one.

You win if you manage to clear all seven
depot piles. You lose if you are blocked, and
have run out of stock cards. In either case,

becomes blocked, a card may be dealt from the

pressing S will display your score.

6S GOSUB 1E3
78 LET V(I
7S LET UI(I)

=5
-7

el

35S NEXT I

1 sSLOW S
2 PRINT AT B¢1E'“
3 PRINT AT 18,@. UHEN YOU PRE
55 A KEY THE EEREEHUILL BLENK O
UT FOR RBOUT 28 SECS"
& PRINT AT 21.1e; "SR BB 3
S IF INKEYS$="" THEN cOTO S
& RAND
7 LET E=0
1@ FRAST
12 LET As$="A S6789T UK
13 LET Bg=" -
1S DIM S§(7@4)
2@ DIM C(4,13)
25 DIM N(7)
3@ LET Z=17
35 DIM U(17)
37 DIM P(7.,5)
38 DIM B(7.5)
49 DIM U1
45 FOR I=32 TO 704 STEP 32
S@ LET S5$(I-31 TO I)="1
S5 NEXT I
6@ FOR I=1 TO 17

8a LET 5!(32*1‘34— JO 3231+6@) =
= g »

31S LET Ss(=286) =A% {A)

320 LET 5%51(416) =A% (A

I28 LET S8$(318) =Bs(B)

338 LET S$(384)=B%(B)

3S@ IF INKEYS$<¢>"" THEN 8070 350
3SS PRINT AT ©,8;5S

261 PRINT AT 19,38 Z

S6S LET Z%$=IHNKEYS

3I7@Q IF Z$="S" THEN GOTO s

278 IF CODE Z%>CODE "7" OR CODE
LZS<CODE "1" THEN GOTOQ 365

8@ LET Y=URL <I%

388 IF NiY)l=@ THEN GOTO Z2E3
398 IF ABS [BIY,NIY))-=-RA)Y<{>1 THE

395 PRINT AT 21.13;"..0K.."

488 FOR I=NI(Y) 33-1 TO NI(Y) £3+3
485 LET G=I332+Y 14 -2

418 LET S$(6 TO G+2) ="l

41S NEXT I

420 LET A= (Y.N(Y))

425 LET B=P{(Y.NI(Y))

430 LET NI(Y) =N(Y) -1

435 IF NI(Y) =0 THEN GOTO 31S

448 FOR I=N(Y) #3+1 TO NiY) #3+3
4S50 LET G=I32+Y34-2

4SS LET SS$S(G TO G+2) = v

460 NEXT I

48S LET S (963xN(Y) +96+Y 24} =AS (O
(Y, NEY2))

4?a LET S$(96=N(Y) +654+Y 34} =B§ (P

NIY)))
.ﬁ

=4 TO 13 STEP 3 S GOTO 315
ga Eg'ﬁ %: [EE-.I-I'#E JO 32:I+28) =" “Eﬂg IF Z>© THEN PRINT AT 21.13;
188 N I s6@2 IF Z»>@ THEN GOTO 3aa
185 FOR I=286 TO0O 414 ST'E‘F 32 6@5S LET E=1
11@ LET S%(I TO I+2)= g%g g_?_;g 2E3
115 LET Ss(I+288 TO I+299}-'HH$ S . a—ner aShRas
128 NEXT I 128312 LET T=INT {(RND*13+%}
125 FOR I=1 TO 7 1828 IF CI(S,T)=1 THEN GOTO 1E3S
13@ FOR J=1 TO S 1838 LET C(S5,T2 =1
135 GOSUB 1E3 124@ RETURN
149 LET P(I.J) = Z@88 LET 0=90
14S LET ©(I.J) =T 2801@ FOR I=1 TO 7
1S@ LET S$(J*96+I%4-34)=R%$(0(I, 2338 LET O0-0+N(D
S 2@4@ IF 0=@ THEN GOTO =219a
- }.55 LET S$(J*96+1I4-2)=B3{(P{(I.,J ?EEB IF Z=8 AND E=1 THEN SOTO 29
loe hE Ze e v sy _' :
170 LET S&(I*4-1)=CHRS (156+I) =87 PRINT AT 15,12 HﬁHEﬂQLUCH
175 LET S$(I24+639) =CHRS (156+I ﬁBT 17,7;7"YOU LOST BY ".0," CARD
) (3 e
1€@ LET S$(S76+1I%4) =A%(B(I.5)) gggg AP0 SHASTHEN: PRING S8
1SS LET S31S44:+I24) =BIIPII,S)) 2368 PRINT AT 15,12; "UELLESOONE™
195 LET S$(25S) ="FB" . 7T 17!9{ YOU WON WITH T Z:" STO
HE L SEIBAA) *E 5516 TP %¢>1 THEN PRINT “S-;
278 SLOU - »
3e® LET A=W I(Z) %%gg g-?-égr el 2
38S LET B=U(2Z)
31@ LET Z=Z-1
- To make a program run itself To change the LED 1o green. POKE 57347.6
Sha rp hl I'ItS when loaded — use just To display quotations on 10
before saving. POKE 108682,1 the screen. POKE 6350,0
Peter Redford and To disable the Break key. POKE B638,0 To return to normal. POKE 6350,34
Jonathan Bryant, —— POKE 8767,0 To make program fine 1 into
Stockport, \ uuj Ve 0 Ky POKE 8768,0 | fine 0. POKE 18440,0
Cheshire. POKE 8769,0 To make line 0 into line 1. POKE 184401
: : To enable the Break key. POKE 6636,205 | To return to Basic after using
HERE IS A selection which should prove of use POKE 8767,218 | the command Bye. GOTO $1200
ro MZ-80K users. POKE 8768,133 | To return to Basic after using
To change the computer 1o POKE 8769.19 the command Bye. This keeps
lower case. POKE 4464,1 To blank out the screen. POKE 59555,0 the program which was in the
To change the computer 1o To restore the screen. POKE 58655,1 computer before Bye was
upper case. POKE 4484.0 To change the LED to red. POKE 57347.4 used. GOTO $124A
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SOFTWARE FILE

Speed ba” random position along the side of the screen. | 20 LET B = 16549
You must manoeuvre a cross, which is con- ﬁ ISFCgi]:L THEN INPUT A$
Michael Figby, —— | trolled by keys 5, 6, 7, 8 to cover the ball. The | -8 B5ere 0 o0 o)
Morecambe, 2.{=/] || number of points gained is displayed at the g §
Lancashire | | } 60 POKE B (CODE A$-28) * 16 + (CODE A$ {2}
AIICTIIE, bottom of the screen. 28]
THIS PROGRAM is written entirely in machine- After the 354 characters have been entered, | 70 LETB = B+1
code with two lines of Basic ustd.m store and | the m_achin:ﬂnd: c:an_b: stored using the | 80 LET AS = AS (3T0)
run the program. It can be used with only 16K | following program which allows more than | 80 GOTO 30
as the screen must be memory-mapped. one code to be entered at one time. The program is terminated by pressing
When run, a moving ball will appear froma ! 10 LET As = © Newline.
Ad@.....LD HL. (428C) AE APasins s LD AR.AF CD ES d4l1.:.:.:CALL '  41FES
‘EE‘Q':EE “F,- ®2.....L0C DE.B2D7 BB e e e e I ED S3 41 49..L0 (4@41) .DE
aia e s RDD ML DE 28 05........J8 HZ.DE S e
Boiaezansn EX S HL BFE AD. . .ansaslD A.iD i1 22 @O..... LD DE.@@22
21 B2 4@..... Le HL.4082 38 80 41.....LD (4312D).A [ i 1 e R s8C HL.DE
21 85 80... LD BE.o085 15........-..:[:15 E :.ﬁuuﬁrg?...i.ié....{g DE-HIE
RO, Ci s s CEDGER o = | b e el gt HL . 4295
;g';‘;é':}é'ié"bfc ° gn ES -l.:l...---.Engﬁ 1.|:_|.¢E]5 ?E ut-.-.....baac.aa
Rl P b FE'98I1111111CR B8 83 94 90...:lLB BC S0l
21 @8R «asssa LD HL.DOO8 AR s s acs « s AR T.1E ED HG.. ...... LDX
F - A e ADD HL .DF EH SE 4Q.::::LD HL, (493E) - R e e e ExX
EB.casnssnsssBEX DE_HL E-----------LD R (HL) 21 ID 0. .:«:LD BC.QB1D
a1 @R P@.....LD0 BC.0Q00R8 BS..ccas..CP BS saassssssas s POV L.BC
Bl osanases o HLE lﬁ‘l"ﬂﬂ-ﬁﬂ Bl ssassacdl T. B3 == EBsssssssssasas = L
ED BO.ccscacsa LOIR Do as sewes AMC (ML) ClesassssssasaPOP C
IB . s sam s DEC DE ég EE»-------&E ?HL! i 2B-Fé---'----EEEHE .o
e bt o A e BRI DD L ED SB 43 48..LD DE. (4@4a)
CO ©2 42.....CALL 4202 18 £, .. ... ..JR 2R AC d40.....LDP HL. (4a3C)
BF 18...:.:.:.LD C.14 9A S7 41.....LD A. (41857) PR, auans s sl e (HL)
SE BB..2200...L0 A.BS o e i cP o L R e
D7 .anansasas s RET 10 28 9. .... 20 10........J8 HZ.1@
3E sssssssslD A.O8 B .osnes==3U B8 @d..csaina LD « B4
ﬂ _____ '.'LD E_IE ;2 57 ‘-.‘liltlLD Eﬂ 3': "n-l--llllL HI.-'I-I-'HBG!
15“‘1*“?-“1-‘-..__R$T 14 R e —— 26 AICs e sanana LD (HL) . 1C
F _____".‘D.J.Nz_ru o8 BRessssss skl ﬂﬂ------.--..DEC L
3 . e LD A.OE B8 PR::sssss2sbn I8 FBeiseavs Do NZ.FB
b,._.,.,.._._‘__'na,’r 15 BE BF::a:s66sa:lD DE DB:ssens s L A.O8
BD . .ssssssss.DEC T BB s ais e DRC A2 =27 41.....L0 (4157).A
- e JBE MNZE.FO 20 FD.:casccas Wit NZ.FD = CWssse = >
A @E. ..o lLD A 180 F9..... BE A, ... ssesCP A0
CD 02 4B.....CALL 4202 3B 08. ... LD B Bd. .. :dR Z.04
11 19 OR..:.: LD DE.OAL ED S3 43 40..LD ABBBA - . s s s s s = = =« s DEC (HL)
ED 53 41 40..L0 (404l) .DE CD BB @2...:.C C3 @8 41:.q00 JP 4108
S3A 34 40.....LD A. (4 :5,‘] e e il o T | i 1L 38 BS. ..l iHLY .25
CB 3F...--=-:::3RL A BF s :sseassaassCPL ] - « s +PEC HL
B8 PuiasasssalD BP0 BEesaeeirs =2 s e FUE 12 DE.sssassdR D
'u_g.ﬁ.... ..... CP B EE S8 41 I-E..Iég gg.um.n EE Gﬂ-.-“...tg E.Eﬁ
R e o T e =8 e:.'.::::'.:'.ugcué.a:. ga'asiiiiiiiislatt
7“*-4.4--.... - I 5 ® & & ® & 8 &
At Ul 1 i 1 ¢ 15?55—1': - D e T CB 25...." S RUANL
T e T s s oD BB W T i e JBR MHZ .21 CB 25... aeSLA L
R e o R N 1c...........:uc: CB id........RL H
R e JBE Fa FE 31l e snCP B c8 a5....... -SLA L
OB. . .= SUB B 28 Pl.:sssassudR Nz ai CB 1l4..:::::-RL H
A e nswans s INC A R e CEC B8 OD.viinans LG B.oB
r e e e e s LD DA PR 81O 3 AR s s s s s s s LD C.D
1F PRiasasss D F.D8 Y s JR M .B1 BB.cveneeseADD HL.BC
3E @1 ssssl A.O1 Id'.csainannsns ING 4B......+.-. -LD C.E
lﬁﬁl-ﬂ-ﬂﬁ..... -;'.cpn ?ﬁlolltlitin-LD H-D 9 - & & & -QD HL!EE
=280 s s e dR NZ.04 FE 18..is:ssaCP 13 ED 48 ©C 40..LD BC. (400C)
| i b e B 1) A.14 28 8l...::==:==J8 NI.B1 ssawsessws s ADD L« BC
18 B7..cces=aJB B7 A i a e s cDEC D L Wegsseins « = s RE
SE lé:.:.::s::=L0 A.14 g e e e e CFP 91 B8 B@::s2:2:..L0 B.20
B8 85 ... 158 Rz es i b b R e & o1 T DNz PO
e ég:;i:::::Lb a.is I"E:i;::- ':::lég f:E 16903 -C. v venn . RET
3 bl o e i 26 B1.......10R NZ.®1 LINE =2000BALLS =000 I,
------ eesssCP E ‘D*---‘---‘-'!IIDEGE =354 E‘HﬂES
EH Bd..cea=sdB NZ.04 FE B3.....s::CP B3 R 16549
aE A .ssssns el B.1C 20 B1l...csssns R MNZ .81
1’ B?ilill---dn ﬁ? ----- 'I-III-II

Faster graphics
soraron srar. [ g |

POTTERING ALONG on my ZX-81, I have dis-
covered a device which speeds up moving
graphics by some four or five times without
venturing into the tortuous world of machine-
code. It is based on the fact thar any number of
Al instructions may be included in one Print
instruction, even if the co-ordinates are ident-
ical or overlap. The program makes it clear, of
course, it only works for horizontally-moving
objects if you want the object’s track erased as
it goes. With a little ingenuity the increase in
speed is well worth the extra typing.
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Loony lander

Roger Valentine,

Staines, Dt

Middlesex.

THIS 15 the most appalling computer game
ever. It combines the worst of Invaders with
the worst of Breakout to create an abysmal
Lunar landing-type scenario. Perhaps its only
redecming feature is that it is so incredibly
difficult ro gain a decent score that you quickly
tire of playing it, and so might use your
computer for something more useful.

It is written for a 40-column Pet, but if you
really think it is worth the effort converting it
to another machine, I shall explain all the
screen-Pokes. There are no machine-dependent
features other than the screen-mapping, apart
from the few Per cursor controls, which are
also explained.

The object is 1o land your space-craft — or
aeroplane, the graphics are so poor that it does
not matter which — on a rubble-laden runway.
Before you land, you must clear the runway
compietely by destroying the rubbie with
either bombs or missiles.

You have five aircraft, each with unlimited

armaments, and the planes fly from lefi to
right — they wrap-round the right-hand side
of the screen — until they either hit something
or land safely. Each block of rubble destroyed
with a bomb scores one point. Missiles are
fired horizontally and will also wrap-round the
screen, so they must always destroy the next
block of rubble in your flight-path.

The problem is that destroying a block of
rubble with a missile scores -20 points, and
you must have a total of more than 20 for the
missile burton to be operative. Press Space to
drop a bomb, and Shift/Space to launch a
missile.

The 40-column Per has 1,000 screen
positions, with 32768 the address of the top
left-hand corner. The program will run on any
micro with a memory-mapped display by alter-
ing the value of P in line 5 — e.g., to 7680 for
the Vic — and inserting suitable values in
place of the following:

Wa80 to 999 in line 20: these are numbers
representing approximately the bottom half of
the screan,

W500 in line 25: line 25 ensures greater density of
rubble at the lower part of the display, so any
number close to the lower limit of J in fine 20
will do.

fcontinwed on next page/
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fcontinued from prévious page)

WS99 in lines 85, 1030 and 2010: the number
which, when added to P, represents the
bottom right-hand comer of the machine’s
SCreen.

The characters Poked to the screen are, in
most cases, arbitrary but as these are Per codes
and not ASCII, I will explain what they repre-
sent. Note that Vic codes are the same as Pet's:

SOFTWARE FILE

BLines 20 and 1010: any character to illustrate
the rubble. 247 equals an inverse space.

B Line 40: five characters representing the shape
of the plane. 182-PL is the number of the
plane, in inverse video.

MLine 75 and elsewhere: 32 equals a space — as
in ASCIl.

BLine 1000: a single character bomb.

MLine 1010: any explosion pattern, ending with
a space.

| MLine 2020: a missile or minus sign.

BLines 6005-6030: a more elaborate explosion
pattern.

The Per cursor controls are:

BLline 15: clear screen.

BLine 50; cursor left/space/space/home. This
ensures that 2 single-digit number will com-
pletely over-write a dual-digit.

BLines 6220 to 7000: Home/down/down.

BLine 7020: The R and E are in inverse.

LEMF e S Ea THEND 1
PORENF . 4%

g POy B .33

Mt GO TOSDLY
FOKENF. 42 FPOVINP. 32

I P R

LECedrs, il 1§ akt vRBLOEL . SO THE saGOr /i i l-{pl-s‘,u-]\ 4. P Bl 45 PR RGO . 42

"9 IF s | THE NGO POFECO] 32 POEED=02 . 32 FOMEG-03 . 30 FOED+D4 . 520 PO ER=05. X
V5 PORED 0] 32 " Dedle | MENT

0 TFPEE Y Dol o 2T THE i Q00 FIR FLsPL=1  IFPLIGTHENSS

&% IR Qe O5ePe SRS T HENT NG FRINT N OU FRILED! AL 5 FLAES LDST FOR LY WL 080 . “FOINTS)=
W0 GOTOSS 3 IFSC oOTHERFR IHT™ R PATHEY I(

1000 FOVERP .31 BneEF =40 O GOTOSEID

104G IFPEEK ¢ BN w2 T THEMFONERH. 42 FOERL1CT PONERN. 42° POVE RN . 32 e ERF, 327 BPaie PRINT"ESELL DOME' vOU LANDED PLAME MUMEER™ [ S-P|
O} BFsd GLeSCe1 PRINT=BMITH A SOO0RE OF-. 5

10CD POREEFR, s BFwiei p FRIHT daklsEf - .I'Hrr_..!-

1030 [FEF FegrelhEiEr=2 ) GETOS

104 BETLEN w0 THENRLN

20 M= LSl E* o Bi

“OI0 IFFEER (MF Yo JaT0RIMFC P« FFITHEND [ D9

42 PO !:.1!-".:.; 1

FOLERF .42 PN EP

1

a2 PR EQeU3, 22 POVED G A2 PeEO=09 .42
ey

2 POREG03. 38 FRESOS

3 FOREDeTE. 163

i PREQ=0%. 183
FEED+0a . 183 M ED+ON. 42

Calculator

THE PROGRAM is intended for those who have
a 16K ZX-81, bur wish they had a printing

The screen is automatically cleared when
full, and the program is menu-driven 1o allow

Malcolrmn Taylor, - = 1 calculator. It will keep a running total of up to alteration of any line number; review of
Riyadh, _{i’=§? | | 100 entries, which may be simply numeric or | previously scrolled-off entries; clear and
Saudi Arabia. = | any of the ZX 81 kevboard maths functions. | restart or continue.
1@ REM “CALCULATOR"™ &) S78 PRINT
agBel o o T T T e e oY e x| 288 BRIS.7EE
pr -1+ HT AT 2,8;"FROA UHICH LTI
28 GOTO 11@ 0B PRINT I:;TRE 4. Bgt(I) :TRAR 26 HE HUHBERT"
ug EEE EET e C::ts’ E IH;‘T r‘iﬁﬂ rjrxwrnzzs EBG B =
<+ - 18 REH L MU o 19 GOSUB 49
S@ PRIMT “LN";TAB &4;"ITEM“.TAB cogp pRGE TO 620 LET T=(I-D-2)
L L L | e —— - T & 1;12-1"1 {I-12) THEN GOS 63@ IF T>1@ THEN LET T=10
S 5 ugaﬁ[!" I+ 12=INT (I 12) THEN PRI g;g :g?ﬂ:ﬁng TD‘I'FIB T
# = & *i 4. PBSID+J) ; TRER
7A@ PRINT NT AT S,.2;I:AT S5,4.B%(I);AT 5.20 2O;CID+J) .
B8 PRINT ;G LX) B6@ NEXT J
A P LT J40 NEXT I E70 PRINT
%EE Eg§ﬂ'rr AT 2,8 "UHICH LINE DO Egg g:ﬁgr
= 7508
L;#n FPRINT TAB 5 "PRINTING CALCL YOU UISH TO ALTER? 7an cusua 40
EH A7 INPUT D 718 LET T=I=-1
MRS _PRINT TAD & e —— 380 IF D>1 THEN GOTO 310 729 PRINT I, TAD 4;0811);:TRAS 29;
A 399 PRINT AT 3,8, "ENTER NEW WAL C(I)
138 NT UE OF LINE “;D; 73@ GOTO 34@
a8 PRINT . 483 INPUT F; 74@ REM UP CUES
TaaﬂnPRxNT_ YOU HAY ENTER ANY HA 41® LET BsSil)mFs 5@ PRINT AT 18.8; "ENTER ""C™"
EMAT ICAL WNCT IOM . REUTIEY rn 420 GO3IUB TO CONT INUE™
O ANY LINE®, BY ENTERING . 438 IF D=I-1 THEM LET CI(D]=CI(D=~ 7Ea INT “"ENTER ““S“* TO CLEAR
CLERAR ALL® & ENTHIE'EI- BY ENTERING 1) +UAL Fg ALL ENTRIES™
5“7 . ALTER" .“ANY LINE BY ENTE 44@ IF O=I-1 THEN GOTO 552 770 PRINT "ENTER ““AR"" TO ALTER
n{gg nn? >% :gg ;E“GEEDTENTETUGIM VAL B 788 PAINT
o i - i S
g’“;{?n:?i"" “PRESS ““NEU LINE-~ T (G) d o el u?fe-n FRINT "ENTER R TOD REVIE
47@a I G=i THEMN 2 ¥
18@ INPUT A 480 LET CiG) =UAL B3(6) +C(G=-1) e I R T EEDMRE VO
192 GOSUB 4 498 REM LIHIT HUMBER OF ENTRIES gi@ IF ni-"g" THEN GOTD 700
FIW@ REM SET UP FOR HAX 100 ENTR PER PAGE TO 1@ B22 IF Rs$="S5" THEN GOTO 150
IES 580 IF G)=I-10 THEN GOTO S28 83@ IF R$="A" THEN GOTD 3&Q
219 DIN Bitlﬂn,iﬂl 519 GOTO S3@ B4@ IF RAE="A" THEM GOTO 598
220 DIH Cilod) 20 PRINT G.TRAB 4:B%i(G) ; TRB 28©; B2 GOTO oS6
ggg Eg?ﬂl;én'rﬂ 108 CiG) BEQ STOP
S3I2 MNEXT G A . -
250 LET B&I(I)=R$ =S40 GOTO S8O 44 gﬂ#ﬁ EERCHL O
268 REM ECIAL CONDITION FOR S8 PRINT D,TAB 4;B$1D) ;TAB 28;
COUNT MNUMBER ON C (D)
570 IF Tai THEM LET CiI)=UAL BS sead DRINT
B d' ||| 118 PRINT AT SsM+d,.7:M =K OR RA(U-1,U2) =X OR A(V,UZ-1) =X
oar ga e 188 PRINT AT 4.28N&7iN THEN GOTO 34@
138 PRINT AT 21.@; “IN RUTOPLAY Ea n‘rgﬂ%:n V@) mx
N D Willink, X8 ; <02 FHEN PRINT AT @susa.

Exeter, Devon.

FOR THOSE interested in how the ZX-81 can
play games other than chess or draughts, this
16K program will be of some interest.

The rule of the game is that no fruit of the
same kind can be in an adjacent square.

2 LET Ssb
5 LET GO=® o
18 LET K&m
a8 rFoR HaD
28 PRINT AT H,8:KS§
48 NEXT M
S@ DIN RL?.7)
68 FOR N=2 TO B
7@ FOR M=2 TO &
75 LET A(H.N) =3
88 PRINT AT ZsH+2,ReN+E; " -
8% NEXT M
S8 NEXT N -
1098 FOR Nml TO S

I.EﬂIHFI.lT bs

".? (1] ="
PHI =2
D PLRY FIR&T‘?“

g ;u:u'r ﬂf 21,8; "
[+3 t:.‘--'-u'- THEM
ME
ET Ka
ET K=

ET GO=GD+1
RINT AT 21.8;"

RINT AT t? 18 "l'l.lﬂH-“.'ﬂﬂ
U= e+

530
i.@&

THEN LET S=1
DO YOU WANT

m-
ag

H

]

GOTD =ae

LT T
33233
ﬁi‘ﬂ
:nﬂn

rre ar

ﬂ‘!

ot B
o N

s

e
=as F'IIIHT

230 GOTD 00

(2 +1
ua: -a"rn:u coTOo Jee
{t .@; “THNUALID HOUE

Eﬂ PRINT AT El.ﬁ; “ORANGE OR AP
18 IMNPUT *

15 F‘nINT (2] 21.@

388 IF Cgi(li)="0" THEM LET )r.ll.
A28 IF Cell)s"A" THEHN LET xaz
330 IF AMV+1,Ul)=x OR ATU. uﬂ'il!

2|U2vér H.

419 IF :ua- THEN PRINT AT 2:V+a,
2EUR+S. "

ET I-IH'I‘
S02 LET M=INT
S23 LET N=INT

:ll:Nbfﬂ!l +1
iRMNDad) 3
(RMD ¥4 ) +2

Sa7? IF RIHM,N) =3 AND (A(M+1.M) €5
ﬁtH—l,NJ ¢rZ AND R{M. M+1) €3
Z AND RiM Ni13<3%) THEN GOTD eee
S18 FOR He2 T
Ei1E FOR M=2 TO &
S Th M e ome, e <3
- +*
¥ FHH.HL‘I.I--ca%l- THEN CATO AO®
S30 MEXT M
S4% LET KoKel
-
ggz EE‘I'E égn'rﬂmu GoOTO 708
1@ _IF Z=1 THEN PRINT AT 2sH+2,
Ni-.Eq-B. o - i

2@ IF Z=2 THEN PRINT AT 2sH+2,
NeSe LET AH, N =2
638 IF Sai THEN GOTD So@

%Hﬂ?ﬂ'ﬂﬁ 21.0;"1 GIVE UP YO

YOU UIN




No question

Tim Miller,

Appleby-in-Westmorland,
Cumbria.

RATOM

THIS SHORT routine is written in Atom Basic
and overcomes the problem of the sometimes
misleading question mark which is generated
by Basic's Input statement. A response such as
**Enter amount ;" is much more suitable than
“Enter amount ?".

When the Atom encounters the word Inpur,

Sounds of alarm

David Harmes and David Martin,
Chesterfield, [

Derbyshire. _m”m

THIS 1S A basic program for an alarm clock for
the Vic-20 with 3.5K. It starts by asking you
when the alarm should sound — TIS is a
24-hour clock. Then you must enter the time
at which the clock should start. The inform-
ation is then displaved on the screen.

In lines 34 and 330 in the inverted commas
— “f1” and “f7" — just press the corres-
ponding function key. Press “f1" to switch the
alarm off when the alarm is rung. Press “f7"
when the alarm is not on to change the setting
of the alarm. Note that 2.35 am should be
entered in the form: 023500.

SOFTWARE FILE

it first jumps to a subroutine in the operating
system 1o print out a prompt. The address of
this subroutine is determined by the contents
of addresses #209 and #208 as a 16-bit
address.

All this program does is alter these addresses
to a free area of memory at #80 in RAM
where a machine-code routine replaces the
original values of # 209 and # 208 and jumps
back to the Input routine without printing a
prompt. This in effect means that the last
character printed in Basic becomes the
prompt.

Although the program is simple, it is handy
because of its length. The more complicated
method of achieving this, which Acorn gives,
is not only more than twice as long but uses
three more of the precious 26 Atom variables.

10 REM * SUBROUTINE TO REMOVE INPUT
PROMPT

20 P=w 80;[LDA@EZ;STAS 208;LDA@254;
STA# 208;RTS;1;Z = # FES40080

30 REM * DEMONSTRATE USE

40 PRINT “ENTER AMOUNT :":1# 208=2;
INPUT A

50 END

I PRINT"O"

2 PRINTCHREFCS

%« FOKE38873 .5 160508188
12 INFUT"RRICORRECT TIME
28 FRINT"J"

25 PRINT ™ EEET IME™

";TI¥#

31 PRINT" MEERLARM"

34 GETA$:[FAF="F7" THENGOSUR40D
3& IFALE=TIS#THENGOSUBZO82
40 PRINT"eimpRpl/IC RLARM"

32 PRINT“ 2XERERRRI" ;LEFTFCTIE 20 ;" 1" pMIDFCTIH, 3,20 2" " RIGHTHC(TIF 25

33 PRINT“ BRBEBRI" ;LEFTH<ALS 222" 1" MIDSCTIH, 3,221 " 1" JIRIGHTSCTI¥, 2>

118 INFUT"HERRERLAFM TIME " :RALE
126 RETURN

288 POKE36878.15

218 PRINT"J"

228 POKEZEST74,2%0 1FORN=ATOSOE :HEXTN
328 POKE36874,0 iFORN=@TOSA0 sNEXTH
338 GETAS : IFAS="F1 " THENPOKE36878, @ :RETURN
348 GOTO220

488 PRINT"J"

418 INPUT"ALARM TIME “;ALS

428 PRINT"J" tRETURN

Search and replace
Darren liston, i
XSS |

Stockport,
Cheshire. J

SEARCH AND replace will search the screen for
a character you specify and replace it with any
other. Load this machine-code routine into a
Rem Statement no shorter than 23 bytes long.
Search and replace runs in a 16K ZX-81 only.

Z-80 assembly listing Hexadecimal dump
LD HL, (D.FILE). 2A 0C 40.

LD B, 24d. 06 19,

DEC HL. 28.

INC HL. 23,

LD A, (HL). 7E.

CP 118. FE 76.

JRNZ, + 3. 20 03.

DJNZ - 8. 10 F8.

RET. Cca.

CP CHR.% (n). FE CHR.% (n).
JRNZ - 13. 20 F3.

LD, (HL), CHR.% (x). 36 CHR.5 (x).
JR = 17. 18 EF.

If this machine-code routine is loaded into a
Rem statement, then Poking the values:
16530, CHR.%, (n)
where CHR.5 (n) means the character to be
searched for.
16534, CHR.%, (x)
where CHR.$ (x) means the character 1o be
replaced.

Test timer

J Laidlaw, Aberdeen. m‘:m

I WROTE THIS program to make use of the fact
that the MZ-80K's internal clock can be
Poked to count to an accuracy of one-sixtieth
of a second although, unfortunately, the hour

count is lost and the minute count’s maximum
is 24. The program is short, occupying approx-
imately 0.7K, and will run on all MZ-80Ks
whatever the memory size.

18 MedddS Yuddes REM curidr eagitions
28 FPRINT'EReaction timer —hit 2 key"
i GET AECIF Afw" GOTD 30

12 TIis="DEQDOQO" REM zat = lock o Zers
S8 FOR Z=1 TO 3

o8 FEAD AP REM alter clock t0 count
7@ S0KE A.E'REM #5 1/62 of & zec.

38 MEXT Z
% PRINTEM
{98 FOR Z=1 TO [HT(RND{1 &2000:NEXT Z
118 POKE A.B-REM gta't olock

130 FOKE TE245-272. 100 FEX dise lawl
132 GET AF [F ~d="" GOTO 132

{40 AF=TIF AEM Timg Ta@n TO red0T

150 POKE W.B POME ¥.20

160 FRINT“Your time — °,LEFTS(A¥.2J,
178 PRINT® " NIDF{RF.3:2);

160 PRINT":".RIGHTS(AS.2)

150 POEE -1l PRINTY"Comtinue? (Y HO"
200 CGET AF

212 FEM restore Sata and reTume

228 IF As=*Y" THEW RESTODRE GOTD 48
230 REM return o lock to norail and end
228 IF Ad="H" THEN TIr="g30@00" END

Micro maestro?
J P Megowan, |

Huddersfield, =] J

West Yorkshire.

THIS PROGRAM produces “music” on your
ZX-81. 1 am not absolutely sure how it works,
but when the computer changes from fast
mode to slow and vice versa, it makes a click in
the cassette output port. If an amplifier is
attached the oscillations can be heard. If you
are without an amplifier you could use a tape
recorder to tape it and then play it back.

For a lower note you can add the following
lines:

15 REM
25 REM

Here is the main program listing:

250 GOTOD 280 10 FAST
268 MATA S7351.116.57359.9,57345.2 m ELUW
30 RUN
Words of wisdom
1I=718+256+#46E ;s DODO

F K Carver,

Plymouth,

Fymox ATOM)

THIS PROGRAM is a very simple and easy-to-
use substiture for a proper word processor and
can be used by anyone who can use the Atom
editing facilities. It is important that the first
three lines are typed in exactly as shown.

To use the program, input your text any-
where after line 3 and it can be edited, added
to, and so on, by using the standard Atom
editing function. To print, type Control-B
then run the program.

2P. 8213 I=I+13U.?2[=13
3P."3I=I+33U. I} =TOP3E.

FKC RTOM 'CHEAP WORDPRO’

=]
E. EEEEESEIEOEEEEIEODTEEEDE D
7
B

e

TO USE PUT YOUR OWN TEXT
9 ANYWHERE AFTER LINE 3 AND IT
12 CAN BE EDITED. RDDED TO ETC.
i1 BY USING THE STANDARD RATOM

12 EDITING FUNCTIONS.
13
14 TO PRINT TYPE CONTROL-B THEN

15 RUN THE PROGRAM ABOVE

YOUR COMPUTER, AUGUST 1882 &5
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POWER CUBE

BY ANTHONY ROBERTS

AMONG THE Klingon's treasures that you so
cleverly won in our competition in April, is a
puzzling little cube which could provide
fabulous amounts of free energy should you
just be able to connect it up correctly.

There are 12 connectors, each of which con-

nects a pair of symbols on one face with the |

same pair of symbeols on an adjacent face of the
cube — as the picturc shows, When they are
all in place, one symbol is left exposed on each
face — and if it is not the same symbol left on
every face of the cube, you will have shor-
circuited it and the resulting explosion will
destroy everything for miles.

Here is the unfolded plan of the cube. Whart
symbol should be left?

Competition
results

THE NUMBER OF correct entries for the Vic
expansion system Competition in June made
the choice of 2 winner as hard as ever. We

finally awarded the Arfon motherboard to J W |

Brawn of Highfield, Willow Lane, Goxhiil,
South Humberside, for his “One good Vic
deserves a mother™.

Several other competitors felt thar their Vics
suffered from maternal deprivation. As
Matthew Lewis explained **Vic needs mother
— bored without her”, while, on a differem

Solution to the June crossword.

.Hm
cJ |-'? x E|.E

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 August. The
name of the winner, the solution, and a competition report will
be published in the October 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.

S0 H
00
OAN

& 23
O/ \@

N
OA®
*

AN,
AOO
oén

tack, Jane Finlatson revealed that “My
children are bored with their mother and want
to expand”.

Some puns were more groan-provoking than
others. John Keogh claimed “l Arfon got a
good memory™ and ] Williams expressed the
Vic owner’s plight with “A Vic’s "arf off
without an Arfon”. Others that caught the eye
were R White’s “Such inflation becomes
stimulation without aggravation” and Sue
Dealler’s sinister “VICious micros have more
byte”.

The Golden Nugger problem attracted com-
paratively few entries. If you noticed that the
number of nuggests collected on leaving the
park is the cube of the number of trips
through the park, it was easy to arrive at a
solution without a computer: the answer, 32,
is the cube root of the final number of nuggets
collected. Programming for a solution is

straightforward once you have worked out a
formula for the number of pearls collected
from the island on each trip through the park.

Several programs found the simplest line,
using only three variables. Since the number
of coins used and the number of bags is the
same, a single variable can serve for both.

The winning solution drawn from the hat
was sent in by Peter Hall of 10 Spean Drive,
Aspley Hall, Nottingham:

WLETB =0
20 LETN =0
30 LETE =B + 1

4 LETP=B*iB-1)
BOLETN = N + 3P + 1

B0 IFN = 32768 THEN GOTO BD
70 GOTO 30

80 PRINT B: "COINS"

B = number of bags; N =
F = number of pearls.

number of nuggers;

YOUR COMPUTER, AUGUST 1982 &7



Spectrum
ATARI

GRAPHICS/CHARACTER CREATOR

Now you can define your very own custom charac-
ter sets. Or edit the existing sets. Results fully %
displayed on screen in modes 0, 1 and 2. Many
exciting features including: Save, Screen Modes,
Reflect, Invert etc.

Supplied on cassette with data £8.00

Full details of our range of Spectrum software

available on request free of charge. Arcade games

and utilities. SAE for details.

Send Cash/Cheque/

P.O. with order to:  LLAMASOFT SOFTWARE,
Dept, YC,

Lindon House,

The Green,

Tadley,

) Basingstoke, Hants.
1‘}} Tel: (07356) 5038

. -3 |WANTED!

BT GOOD QUALITY SOFTWARE.
SEND DEMO FOR QUICK
REPLY.

TRADE ENQUIRIES WELCOME

PLEASE ADD 50P P&P

ARCADE QUALITY SOFTWARE FROM LLAMASOFT!!

ATARI \] f:-:-]‘,‘% _?,_, !ﬂ by Jeff Minter
DEFENDA! me )2

Full feature version of the popular arcade game including; Swar-
mers, Baiters, Pods, Landers and Humanoids. Controls: Up, Down,
Thrust, Reverse, Fire and Smart Bomb. High resolution colour
raphics. Joystick controls. 8k or 16k expansion needed. Only
10.00

TRAXX! m/c

Vic 20 version of the brand new arcade game "Amidar” A Pack-
man/Quix crossbreed. All machine code, fast and fun. Joystick
E?E%D&S- Hi-res colour graphics. Bk or 16k expansion needed. Only

RATMAN! m/c

Kill the squeaking rats which fall from the sky before they dig in and
prey on you! Game includes rats, hammers, men, mutants and
spears. M/c, hi-res colour graphics. 8k or 16k expansion needed.
Fast and fun for only £8.95

ELITZKHIEG (3.5k) (Bomb B.A.)
zglevels of play. Hi-res colour graphics on the unexpanded Vic 20.
Only £4.95

UTILITY PROGRAMS (for unexpanded Vic 20)
GAME GRAPHICS EDITOR. Create your ve
ters. Full features include Reflect, Save on
SOFTKEY 24.24 key words inc. Peek, Poke, List, Save on your
function keys.

Both programs supplied on one cassette.

Only £6.00

Coming Soon, plug-in games cartridges
at under £20 — please ring for details.

your Vulcan bomber over enemy territory and destroy the city.

own custom charac-
ape elc.

Great VIC Software

c,?%”v
@,ﬁ}’%’:" %g?- New Programs for your VIC Computer ALL PRICES
?E:_G %“"» c On Cassette! INCLUDE VAT @ 15%
*ED 45 AND POSTAGE/PACKING
COLOR & SOUND

EGGATTACK JOYSTICK
® Adventure ANY 3 ® Cattle Koundup This seemingly innocent electronic game of catch
: Iﬂﬂﬂd On FOR @ Artillery Shoot turns gradually into a hurried race of joystick control.
. H‘;Lﬂegn £28.50 : g’l"’]:“ IE;[“E The player must maneuver a nuclear reactor in order
= Chafa . T?:pear”‘ to catch radioactive eggs as they are dropped from
A P advancing “monsters’” If the player misses three
eggs, the Earth is no longer habitable and their turn of

play is over. 12.95

£10.25 Lunar Lander Home Finance £10.25

EACH Wrali Math Drill EACH TUNNELPATROL JOYSTICK
Breakout Hangman The player is required in this arcade game to
EL‘?E" Jack E?I?éfli maneuvre an android through a maze in order to
S]otg Target Moon harvest “Energy Crystals” and score points. As an
Alien Raiders Shooting Gallery obstacle the program randomly throws the android
Bombs Away Capture into the fourth dimension where it must battle the

dreaded “*Batwing’’ in order to survive. 12.95

SEND TE%FDR FULL CATALOGUE
(Refundable against purchase)
DEALER ENQUIRIES WELCOME

ANGLO AMERICAN SOFTWARE

138a Stratford Road, Sparkhill
Birmingham B11 1AG 021-771 2995/2736

e B

ALL PRICES INCLUDE VAT & POSTAGE
24 Hour answering service
on 021-771-2895 for Access orders.

lenclose achequePOfor£. ... .......... made payable to [
ANGLO AMERICAN or debit my [

Avcansenrd Bmbar s L D e R e e e e |

|
|
|
I NAME
|
l
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COMPUTER NEWS

26 BASIC Programs for your

h _ Micro perrick Daines
Beginner's Guide to BASIC

A collection of 26 new and varied games

Prngramming programs, from spelling tests to submarine-
A P Stephenson hunting. They are graded from the most
Written with two primary purposes. First, many elementary. usable on the simplest home
people wish to understand and make use of the computer, to longer and more complex
exciting new technology that is now becoming programs suitable for more advanced
available to the man in the street, but have no machines. Derrick Daines has written the
previous knowledge or experience. Second, programs in an easy subset of BASIC and lists
there is need for a book that explains BASIC the variables and memory size required and a
as used on microcomputers. sample run so that the reader-should have
Since computer programming is best learnt little diffjculty in modifying them for any
by ‘doing’, the book encourages the reader to suitable microcomputer.
write his own programs rather than slavishly 0408 01204 8 128 pages £4.95
copy out other people's ‘masterpieces’
0408 01184 X 160 pages £3.95 ZX81 Basic Book Robin Norman
Covers the basic 1K version, the additional
’ . facilities offered by the 16K expansion RAM
Beginner’s Guide to and how to use the Sinclair ZX printer. There
Microprocessors are 14 original programs for you to run on the
E A Parr machine (for 1K and 16K versions), and for
® A down-to-earth and factual treatment of those confused by computer jargon (and who

isn't?) there is a glossary of technical terms.
Robin Norman assumes no initial knowledge of
computing and his undemanding writing style is
perfect for a beginner's introduction.

0408 011785 176 pages £495

how microprocessors work.

@ A beginner's book suitable for the reader
with an interest in microprocessors but
with little previous knowledge.

Avoiding the sensational aspects of the subject
that have been a feature of so many books,

Andrew Parr gets down to fundamentals. After JULY PUBLICATIONS

an introduction to computers in general he

¥

explains in detail how the microprocessor ZX81 User's Handbook
works, its software and programming, and how Trevor J Terrell and Robert J Simpson
it is integrated with peripherals to form a ZX81 owners wishing to learn more about their
complete microcomputer system. computer will want this book. It answers many

Later chapters describe applications of questions about BASIC and machine code
microprocessors in control systems, robots, programming, and it explains the ZX81
small business computer systems, etc. There hardware and how it operates. Programs in
is also a survey of microprocessor families BASIC and machine code are included, to
(280, 8080, 6800 and 6502), and an appendix illustrate many of the points covered in the
covers the various number systems used in text and to help readers develop their own
microprocessor work, programs.
0 408 00579 3 224 pages £385 D 40801223 4 144 pages F£4.95

ORDER NOW from your local bookseller or in case of difficuity from the publisher

Please send me copy/ies of | enclose a cheque/PO for £ in total payment

Beginner's Guide to BASIC Programming
(Stephenson) 040801184 X £395
— Beginner's Guide to Microprocessors

(Parr) 0408 00579 3 £3.85
— ZXB81 Basic Book

(Morman) D408 011785 £495
— ZXB1 User's Handbook

(Terrell and Simpson) 0 408 01223 4 £495
— 26 BASIC Programs for Your Micro
(Daines) 0408012048 £495

] Ilewnes Technical Books

FROM

ADDRESS

(YC/8.82)

a division of Butierworths, Borough Green, Sevenoaks, Kent TN15 BPH
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ZX81 OWNERS

SPECIALISED PRODUCTS
MODULAR EASY TO USE
FOR HOME/INDUSTRY &
EDUCATION

TE10 INPUTIQUTPUT PORT — Easy to use. Fits between ZX & RAM
PACK/PRINTER (d reguired). No skill required to connect. Can be used for
such things as:— motor controd, sound/music gENerators, ConmgCtion 1o
printers! Hoppy dmas/ Iigm pang/ other computers, lemperature monitoning,
squans wave generating. control of rotating serials, even train sats otc. Port has
18 programmabla 1/0 fines and may be used without any electronics knowledge
10 connect other add-ons. Motherboard required ONLY whan two or more add-
ors are used atl any ona time
FULLY ASSEMBLED [17.95.
KIT (WITHOUT CASE] £14.95.
TE12 4 CHANNEL RELAY BOX — To suit Port Contact rating: — 240w
AC/IBA — 24V DC or 110V AC/IA. Up 1o 4 units Lo, 18 relays can be
operated
TETS BWAY TRANSISTOR DRIVER —
TE1? BWAY SWITCH UNIT{EDUCATIONAL] —
TE1E BWAY INDICATOR UNIT (EDUCATIONALL —
TE20 JOYSTICK & FREE GAME - (2 Joysticks may be connected via
Maotharbossd | E1295
TEXN MOTHERBOARD — Allws multiples combinations of add-ons — up
1o 16 1/0 inemay be used — £16.85
TE128 POWER SUPPLY — &/7.5/8V DC 21 300 mA — Required for use with
sdd-ons TE12/15 & 18 [£4.85
23 + X3IWAY IX Edge Con £2. 86. Contact cleaner £2.30,
16 WAY SINGLE SIDED EDGE COMN £1.95. EXTENDED PIO NOTES £1.
PRICES INCLUDE VAT

Receipts afwayi prowded. Detvery normally ex-stock, ADD
500 towdrds p&p on al orders under £20.00, with the exception
of accessones, e. g. Edge on. Ful instructons and examphes with
af products
SEND S AE FOR CATALOGUE TELEPHONE ORDERS
ACCEPTED

THURNALL (ELECTRONICS) ENG.
DEFT Y, 95 LIVERPDOL ROAD,
CADISHEAD, MAMCHESTER M30 SB8G
TEL: D61-TT5 4461 (24 hawur)

THE ZX81
COMPANION

ISBN 0 90721 01 1
Price £7.95 incl. UK P&P

If you have a Sinclair ZX81 and want to use it to its full
potential then, as the experts have all agreed, this is the book
for you. It contains detailed guidelines and documented
programs in the areas of gaming, information retrieval and
education, as well as a unigue listing of the 8K ROM for
machine code applications.

‘Far and away the best . . . once again Linsac has produced the
book for tha serious and of the market’. — Your Computer,
November T981.

“The ZX81 Companion is a most professional product . . . with
many good illustrative programs, tips and wamings’. —
Education Equipment, October 1581,

‘Bob Maunder’s attempt to show meaningful uses of the
machine is brilliantly successful . . . thoughtfully written,
detailed and illustrated with meaningful programs . . . To
conclude — the book is definitely an outstandingly useful
second step for the ZXB1 user’. — Educational ZX80/81 Users’
Group Newsletter, September 1981.

Send your chegue for £7.95 to:

LINSAC ¢

68 Barker Road, Linthorpe
Middlesbrough TS5 5ES

* SOMBUIE

As a reader of Your Computer you'll agree that every issue is an invaluable reference.

To keep your copies in order you'll need a binder, specially designed for Your Computer,
to ensure every issue remains in good condition for your future use.

To order your binder complete the coupon below and return it to us, with your cheque.
Prices, including VAT, postage and packing, are as follows:

UK £3.45
Europe £4.00
Rest of the World £5.00

To: General Sales Manager, Room 108, Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS, England.

Pleasesend me.................. Your Computer binders at £..................each.

I enclose my cheque/postal order for £.................. made payable to IPC Business Press Ltd.
B R L e s e ws s 4wl o e oM s S i b e e A S A ok

e e T e e e i N e

20 YOUR COMPUTER, AUGUST 1982



100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

TARI

400
800 ﬁk‘

ATARI PRICES REDUCED

We at Silica Shop are pleased 1o announce some
fantastic reductions in 1tha prices of the Atari 200 800
personal computers. We believe that the Atan at s
new price will become the UK."s most popular per
sonal computer and have therefore sat up tha Silica
Atan Users Club. This elub alreaady has a Ebrary of
over 500 programs and with your purchase of a 400
or B00 computer we will give you tha first 100 free of
charge. There are also over 350 professionally writ-
1&n games and utility programs, some are listed
below. Complete the reply coupon and we'll sand
you full details. Alternatively give us a ring on 01-301

s £109
£248
£449

ATARI 400
400/800 SOFTWARE & PERIPHERALS

with 32K
with 16K

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

Programming cartridge (£35) and try your hand at nrn%rammmg 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 pul :f‘:;zerhar a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well as details on our usérs club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

M igen oot Mgk Toe-Tae Sarwm Catle
Heprpused Matric & Prob Sodvg Seaonn & Capotaly Cannur o
Srer B Wigreamp Toweh Typieg Chacker King
Soimpyy Gt Mgk TarmaiNaLts Crimans Pursls

Saarv Adeeriture
LR FIER

Space Dhoas
Space Trek

LamEARR
Miaion Avtroed
Mo hnt sk
Thogahald

BUSINESS
Calzulaser

Lt atupa
Cateten Mahise

DYNACOMP
Alptg Exghigr
Chormpelo

Cryprahy

Vil b
ﬁnﬁwﬂll T

zszizf.zf

Mo 10 Sev lilaed 1
Mo 11 S lelarsd 7
Ng 12 Golden Vov
Anghe Worms

AUTOMATED
!ll..I'I.M'lﬂ'N'l
Crush Crumbis Crmp
Cipseitenes ol Hya
Draﬂm g:l

COS Wniliies List
D087 Manusd
Mege Atar Bogky
O Svitem Labing
Wiry Manual

Saranes 1
S1ock Convered
Talwtani 1
Winsgalic
Wenkly Pgnng
W Progesos

EAYSTALWASE
Benaath The Pyram
Fantepyipnd 2047
Galacrig Swwer
Hgnape O Unige
Sards Of Marz
Waleriga

Wiartd War 11

FREE LITERATURE

| am intevested = purchasing an Asan 000800 computer and
would like o recerve copwrs of your Drochures and st MpoTs
o8 weall o8 your price list covering all ol the available Hargware

and Sofware:
Name..
Address

Postcode.

Earint Fiie
Intruder Al
Mhopech
Mgenrihe
Mooy Mace

B SO, Sl
Rungs af Tra €mo
Spgee Tell

Soae Tran

St Pokae
Trapw Boevsde

EDUCATION
from AFX

AlJCaL

Azigs of Casada
Cublmhlad
Elermentury Bialogy
Fr r

Hhighney Degadry
Inat Compts Dem
Lemonade
Letferman

L =R

'II“

Muiical ComBubid
My Furgt Alphbas

s

Seeren I0 Graoren
Teres A bgem S
Veoowa Mg §iggs

I g g

Inwit Tio Prog 17273
L

Whyiin Compommrt

'““ﬂﬂl

"-Illh ¥

EMI SOFTWARE
Bz Hariags
Cribnage Dormanoet
CSarny

Eurcpssn Scere Ju
Higeory Cricory
Hisrony Doty
dambn Jart Lasded
Shagat B Ballardy
St b Lo
Supeir Culprs & Tk
Touwmarent Pool

LNIERTAINMENT
Alarn Epa

Amghoal

ATt

Avplimcng

Bt

Bipchjacs Caamo
Broch Buiter

Bipck Em

Burper Pagd

I'J

[0 e
Comedy Dukece
Dicw Pokar

g Dare

Ciewmingrien
Cinmniiit |

Egnern Front
Gaishad b Haly G
G i eat . Bt
dan-

damtan
L g et
Mgy Mareh
Mdan Tionaeh
Mongtmr

Dhat! v g Erer
Prgchaod Garey
Pro Bowieg
Pupmover
Pabtats

Wagvrai 11

Smien R

TAT Lpnureg Sirmy!
Srern Cand Srwd

'mll mﬂr

Suitany Palace
Teet Trek

Tasry

Wizards Gokd
Wirards Femege

FE‘!-!‘HE,'_'
from ATARI

Aytergedy
Byl
Bk acn
[ P

Ensatarmrent Kiv
Somce | Py
$rar Ay

Suoer Brypecut
Wedeo Eme?

pﬂuuln’ﬂm
‘ n-hrf

e S m e bl el $F my

raara 21 W
o il o

= b Bdiais
[P ey
- e i
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Trermat Proige
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ATE Memory BAM
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fraem APX

e By g Syvte
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You: “Darling, I've decided to buy a
computer.’

Her: “**++-""A[***@XX??££** 22112 off!”

You: “Yes, I know we could do with a
new washing machine. But the new
Dragon 32 Computer ismuchmore
important. It's the first computer
actually designed for all the family -
and it costs under £2000"

Her: *"*++¢2ll@f £2¢! fortune!l”

You: “No, I'm not being selfish. Com-
puters are for the whole family - and
theyre going toplay a big partin the
children’s future’

Her: “Oh?” o

From this point
on,the conversation
@ should follow more

2 family computer.

5 32K RAM. Your wife may
1derstand that, sojust tell

at the Dragons capabilities
truly massive - at least twice
s powerful as its competitors,

th some features you won't find
in more expensive units. The
n will give you all the power
ely to need, and more, to

ur own programs - along with

esofthe newDragon |

FOR UNDER £200" |

cad this ad

an exciting range of software which can
do anything from helping with kids
spelling and arithmetic to creating your
Own cartoons.

THE FIRST FAMILY COMPUTER.

All of which brings you nicely to
the point where you tell your wife just
how much fun the kids will have with
the Dragon. How it will save her all that

DRAGON 32

*Television
not included
In price.

it will rnaglcall e sxmple
typecl instructions into beautiful draw-
mgs and designs using set, line, circle,
draw, scale, rotate and paint features, in
up to 9 colours - and play and compose




N R e

E _although the kids are

SPECIFICATIONS
6809E MICROPROCESSOR. Pet, Apple, Atari400,
BBC Micro,and VIC 20 still have the less powerful 6502.

32K RAM (as standard). At least twice the power of
similarly priced machines. Expandable to 64K RAM.

EXTENDED MICROSOFT COLOUR BASIC (as standard).
Featuring: ADVANCED GRAPHICS (set, line, circle,
paint, print, draw, rotate and print using).
ADVANCED SOUND 5 octaves, 255 tones.
AUTOMATIC CASSETTE RECORDER CONTROL.
FULL EDITING withINSERT and DELETE.
9 COLOUR, 5 RESOLUTION DISPLAY.
USE WITH ANY U.H.E TV and/or separate PA.L. monitor

PROFESSIONAL QUALITY KEYBOARD.
Typewriter feel. Guaranteed for 20 million depressions,

PRINTER {Centromgs_paralleil.
JOYSTICK CONTROL PORTS.

with 5 octaves of music. How it will
engross your children in mind-boggling
adventures in dungeons and caves with-
out even getting their knees dirty. And
the Dragon works with any UH.E TV

THEY'LL LEARN AS THEY PLAY.

Andthen you can casually point cn;fl‘tJ that
n,
g/ 7" theyre also learning, And within

~avery short space of time, the
“whole family will be completely
at home with programming - with
computer language - with every aspect
of how computers work Which cant do
their future prospects any harm at all.

- BRILLIANTLY SIMPLE
INSTRUCTION MANUAL.
'The Dragon is made in Britain,
esigned with the help of British Univer-
sities. And it’s also worth remembering

to your wite.

that the Dragon’s mstmctlon manual
is clearer and easier to :
understand than any
otherhomecomputers.
That its top-quality
keyboard is as easy to
use as a typewriter, and 8
so well made it's guaranteed 8
for twenty million
depressions.

TAKE THE FAMILY DOWN %

THE HIGH STREET. E

And if she still wants to know more,
take her to see the Dragon 32. It'll soon
beavailablein most good stores - or you
can send the coupon for further details.

And if youre one of our many lady
readers, please accept our apologies.

Perhaps youd like to read this ad to
your husband.

DRAGON 32

The first tamilycomputer.

ol

To: Jean Webster, Dragon Data Ltd,, Queensway, Swansea
Industnal Estate, Swansea, Glamorgan SA5 4EH.

Tel: 0792 580651.

Please send me further information about the Dragon 32.

Name

Address

YC

A member of the Mettoy Group of Companies,




ADD ON,PLUGIN,
PRINT OUT, =

Aavie©er2400 / _
MATRIX PRINTER

the fiexibie print out facility for home computers.

At long last it's possible for every home computer user to have a hard copy of
program listings. The AMBER 2400 Matrix Printer is the first low-cost complete
printer with the flexibility of parallel or serial inputs to make it compatible with
most home computers.

Priced at just £69.99 plus VAT, the AMBER 2400 is available for the first time this
August and has a most impressive specification.

® 24 characters per line standard text ® Full graphics capability - each dot is
individually programmable ® Conventional 25 pin ‘D’ type plug @ Serial and
parallel input ® CTS/Busy output @ Serial baud rate selectable from 75 to 9600
baud ® Mains Powered ® Injection moulded case for strength ® Size of just

80mm x 160mm x 160mm (H x W x D) ® Uses low-cost plain paper rolls (90ft ' ‘

for 45p) ® This is not a thermal or spark discharge type printer AM BER CONTROLS LTD.

This is the printer you need, write now telling us what computer you use,
including a SAE, and we'll send you the AMBER 2400 Matrix Printer leafiet Were ~ S€Ntral Way, Walworth Industrial Estate,

also accepting advance orders for the AMBER 2400. Andover, Hampshire.

a0 s s a2 ], 81 ¥=] Powerful Printers  Mighty Monitors

Acorn AP8B80A Printer 12" Green Screen Monitor
LONDON’S BIGGESTACORN STOCKIST Fal:LRarerres £95 (. £6.50 p+p)

Working BBC “A” and "B machines in the shop. Lowest ever price! 14" BBC Colour Monitor
Call in for ‘hands on’ demonstration. Acorn AP100A Printer £279 (- £9.50 p+p)

: £228 (: £4.50 pop) =
EEB{?MBnggi"}szgg Both with free cable below.
ode (*£7 p*p) _ Farailel printer cable
; f15: 75p p+p) B —

16k RAM 32k ROM

Full-colour high- S0 Paper £14 per 2,000 (+ £3 50 p+p)
resolution graphics.
BBC Model ‘B’
£399 (+£7p+p)

32k RAM 32k ROM
16 colour graphics
BBC Disk Interface £69* e ;
BBC ‘B’ Upgrade Kit £130* —_—

This is the official kil. beware of imitations. they w-ll//-\\ e QFH{;IA!_

invalidate your guaranies. "(These prices e e e T P L

1:l‘u::h.nmz fitting - send or bring in your machine -‘T\_ e ntﬂll'l Attrﬂctlﬂlls QBG
or instant upgrading) - e Atom kit £1 35 i+ £3.50 p+p)
'\'H'-' . . v P

BBC Emgle Disk Drive ~\ g9~ Colour Atom £188 (-£3pp) STOCKIST

\ » Atom Disk pack Cut - price Cassettes

£235 (+£2.50 p+p)
BEBC Duai Disk Drive ; £335 (- £2.50 p+p) C12 Data Cassettes 40p each
£4 par 10 (£1 p*p)

£389 (:£2.50 p+p)
BBC Cassette £2B (+£2p+p)

Bios
Attention Local -ﬁ.-u orities, ols. Businesses. As London's largest Acorn dealer we can supply from stock

BBC J{.'l"y' stick £1 3 [+ £1 p+p) all your hardware and software requirements — after — sales servicing guaranteed. Official orders accepied

om?fs}ﬁﬁi.'{‘?”mﬁ‘ﬁ%rﬁ‘éﬁﬁ”ﬂ?m IMICROAGE ELEL TRONILS

* 135 HALE LANE EDGWARE MIDDLESEX HAS 9QP
Open Mon-Sat 9am-6pm.Thurs 9am-1pm TEL.OL-959 7110 TELEX 8813241
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Organic Micro

What do you do when you wanl to make your micro more powerful?

¥ou add memory. Memory is the most expensive part of a microcomputer. For
example, to increase a ZX81 from 1K to 18K of RAM costs over 70% the price ol
the micro itsell. The rest of the cost is shared between the CPU. ROM. the
cifcuit board, the case. the keyboard, the various plugs and sockets, as well as
the manufacturing and marketing expenses

What do you do when you grow out of your ZXB1, ATOM or VIC?

Throw them away or give them 1o your kid. and buy a more powerful machine
All you really wanted was a new CPL and a new ROM, probably the least
expensive bils of integrated electronics. and yetl you have normally to replace
everything. One way of tackling this redundancy problem is 1o have a system
which uses a universal bus, such as the S100. The major cost of this type of
mother board system is a big case full of sockets, and a large fan-cooled power
supply 10 cope with future expansion. The case alone will cost mare than, for
example, a VIC or ATOM. Although such a system allows some versatility in
plugging in various boards ranging from CPU to disc controller, and allows
upgrading of the computer, it is fundamentally limited by both the finite
number of expansion siots and the large initial outlay

What is so different about ORGANIC MICRO?

ORGANIC MICRO Is a new concep! in the packaging and organisation of a
microcomputer. It relieves you of all the constraints on expansion and
upgrading

IT GROWS WITH YOU.

It consists of a family of modular units, #ach housed in an identical case.
carefully designed to be both stylish and functional. Each unit can be equipped
with different internal circuitry to perform respectively different funclions
Each carries its own physical and elecirical connections so thal units can be
connected into a linked multifunctional assembly which can be readily
modified or extended. I(n this way a microcomputer can grow from a simple
starter system into a fully fledged machine as your needs evolve. The system
will always be smartly packaged at each stage of its expansion because of the
way the identically packaged modules interlock. Specific requirements can be
met by adding a new unil, and the CPU module can be replaced when
necessary. instantly creating a new and more powerful vpgraded
microcomputer. The old CPU could be used as the heart of another system,
thare is no reason 1o throw it away

ORGANIC MICRO will serve you forever.

AVAILABLE NOW - modules to turn your ZX81 into an Organic Micro.

PERSONA — This module is the basis on which the system grows. It buffers in
all the signals from the ZXB1 expansion port via a 44-way ribbon conngclor. It
then talks to other modules via a 84-way ORGANIC BUS configured so that it
fits onto the given ZX81 Memory Address Map. Up to 4 Mbytes of the
addressable positions are allowed, all signals for dynamic memeory operation
are genérated on board, Other modules respond when PERSOMNA sends their
ingividual SLOT signal along the bus. A generous + / - 5 volt regulated DC
supply powers all the modules. £24.95

MINIMAP — This extends the 64K of the ZX81 address space up 10 a possible 1
Mbyle The space is organiséd into vertical 84K PAGES divided into
SEGMENTS labelled FILE A. FILE B. ROM. TOOL. DATA, PATH and SLOT. Up
to 16 horizontal PAGES can be supported. All this memory can be defined
dynamically from within a program, allowing, for example, a program in aFILE
SEGMENT to manipulate the contents of DATA SEGMENTS. £29.95

RAM 08 — This low-cost basic memory module has 2K of memory expandable
up 1o BK simply by plugging in extra RAM chips in the vacant sockets. It 1
located in a region of address space not used by BASIC programs and is ideal
for data or machine-coded routines which might be shared by several
programs. £19.95

RAM 16 — The remarkably low cost of this memory expansion module
demonstrates the aconomy achieved by generating all signals necessary to
operate the dynamic memories from PERSONA. On-board address decoding
permits the simuitaneous use of many RAM 16 modules. In common with all
the memory modules it can be enabled/disabled under the control of an
external signal. £21.85

RAM B4 — Providing 64K of memory expansion arranged as four blocks of 16K
all of which can be used simultaneously {unlike other available 64K add-on )
under the control of MINIMAP. £64.95

DROM — This sophisticated and uséful module is a non-volatile memory of 2K
expandable to 8K, This is achieved using ultra low power CMOS static memory
in conjunction with a Mickel-Cadmium batiery. which s continugusly
recharged during normal operation. An invaluable module, especially for
saving programs under development, or often-used routines or data, making
tedious casselle reloading and saving unnecessary. Individual 2K blocks can
be protected against accidental overwriting. £32.95

BASICare Microsystem Ltd,

5 Dryden Court, London SE11 4NH

TOOLKIT — Up to four 2K EPROMS can be used in this module, which are
located in address space after the ZX81 on-board ROM, This allows the calling
of TOOLKIT-held routines using the USR function. Since they can be
individually enabled/disabled. several TOOLKIT modules can be used under
MINIMAP control, £17.95

PERICOMN—a — General purpose peripheral interface providing 24 lines of
Input/Cutput. Up to four such modules can be simultaneously used allowing
basic 1/0. strobed 1/0. and bidirectional 8 bit data transfer with handshakes
£22.95

PERICON—b — For access and control of the outside world. The 24 lines are
capable of directly operating relays or diving long signal lines. On-board
address decoding allows the simultanaous use of up to four such modules
£27.95

PERICON—c — A Centronics parallel interface permitting the ZX81 user 1o
drive a Bl-column dot-matrix printer. £34.95

USERFONT — An cplion available on DROM, ROM 08, ar TOOLKIT, this
allows the ZX81 user to define a set of 128 display characters dyvnamically
under program control, £6.85

How lo order: Simply use the order form below and either enclose a chegue or il
in your Barclay/Access card number. Please allow 28 days for delivery. Thereis
2 14 day money-back option

| QTyY Module Price Tn:;ml
L 1 FERSONA £24.95 £24.95
: =i

i

TOTAL
| enclose a chagqua/PO to 2 !'n
BASICare Microsystem Ltd for £ VAT 15%
Pleasa charge my Access/Barclay card POSTAGE £1.50
Mo GRAND TOTAL |
MName
Address
¥C8

Tel 01-735 6408
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ZX99

® DATA PROCESSING

The ZX99 gives you software control of up to four tape drives
(two for reading, two for writing) allowing merging of data
files. This is achieved by using the remote sockets of the tape
drives, controlled by USR statements or commands.

@®RS232C INTERFACE

The ZX99 has an RS232C output allowing connecting with
any such printer using the full ASClIcharacter code (you can
now print on plain paper in upper or lower case, and up to
132 characters per line) at a variable band rate up to 9,600.

®SPECIAL FEATURES
There are so many special features it is difficult to list them
all, for example:

AUTOMATIC TAPE COPY: You can copy a data file regardless
of your memory capacity as it is processed through the Sinclair

block by block.

TAPE BLOCK SKIP: Without destroying the contents of RAM

DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings.

The 2499 contains a 2K ROM which acts as an extension to

the firmware in the Sinclair ROM. The ZX99's ROM contains
the tape drive operating system and the conversion to ASCIHI

for the RS232C output.

There is an extension hoard on the rear to plug in your RAM
pack (larger than 16K if required). The unit is supplied with
one special tape drive lead, more are available at £1 each.

AUTOMATIC TAPE CONTROLLER
FOR THE SINCLAIR ZX81

£59-95

“

AR ¢ O T i
BWETE A

plus
£2:95p+p

® 7X99 SOFTWARE

We now have available “Editor 99", a quality word processing
program including mail-merge, supplied on cassette for £9.95,
Also following soon:

* Stock Control * Order Processing
* Sales Ledger * Debtors Ledger

* Business Accounts * Tax Accounting

Dept. YC4 Data — Assette, 44 Shroton Street,
London NW1 8UG. 01-258 0409

q

o —
data-asrettes

44, Shroton Street
London NW1

Tel 01-258 0409 _
LN o =l o DR

£25 inc. P & P.

built-in mic, autostop,

@ STAR DP8480S

computers.

s

@®BBC CASSETTE LEAD

@®E399 CASSETTE RECORDER

Tested with £X81 and Acorn. Ideal for recording
and loading your programs. Features: Cue and
Review, Din socket, tape counter, tone contral,
auto-récord level. 12 month guarantee,

Plexse enqguire about our BBC recorders.

£299 — plus £6 Securicor delivery
RS232C interface, bi-directional, 80 CPS,

80 column printer. Works with Z2X81 and ZX99
also BEC, Atom, Tandy and most other major

" ®EG690 REVOLVING CASSETTE RACK

mains/battery operation,

Single — £2.99 (holds 32 tapes or 20 in cases)
Double — £5.99 (holds 64 tapes or 40 in cases)
Treble — £8.99 (hoids 96 tapes or 60 in cases)
Quad — £11.99 (holds 128 tapes or 80 in cases)

7 pin plug 1o two 3.5mm plugs and one 2.5mm plug.
Only £2 inc. P & P.

| ORDER FORM

Dept. YC4 Data — Assette, 44 Shroton Street,_1
London NW1 6UG. 01-258 0409

COMPUTER CASSETTES I

Item/Code

Mo, Price ine. P& P Total

High quality, screw assembled cassettes supplied I

with library boxes. Any lengths available.

C5 — 35p C10 - 37p C12 — 38p

I Cassettes: Add min £1.500r 10% P & P. .

Chegques/PO made payable 1o Storkrose Lid

C15-3% C20-41p C25—45p BN S Charge my ACCESS/VISSNO. ... vvoeennnesss
C30 —44p Signed Narme
I Address

1=
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MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 21044 Telex: 817672
EPROMS 6500 Family MEMORIES

2708 Myp 652 sp  2114LP2 %0p

2716+5V Wy 6520 850 2114450 BSp

2132 Wp 652 s 4116150 %0p

2532 ®p 651 50p 4116200 Bép

2784 1200p 65451 Wp 48162+5V  20p

4164200 410p

6800 Family 780 Family 6116-150 370

6600 Wp  CPU N5 5516250 6350
6802 Wy  ACPU %0
6810 e  CIC 270
§808 B50p  ACIC 20p
5850 13 PO 30p
6821 il APIO 30p

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components
are guaranteed prime parts, from leading manufacturers.

Orders from Govemment, Educational and (verseas buyers welcome. Special

prices for volume enquiries. Please add £1. post and packing plus VAT at 15%.
Minimum order £15.00.

GCC ELECTRONICS

18 CLAYGATE ROAD, CHERRY HINTON
CAMBRIDGE CB1 4JZ

TEL: 0223 210444 TELEX: 817672

ZX MiCROFAI

x84 SOFTRARE

NIBHT GUNNER

Enemy aircraft approaching from the rear!!! Can
you defend your plane against enemy attack?
Beware, the more you shoot down, the faster they
et.
: An exciting machine code video game with
impressive graphics. Features include: best score
of the day, auto-repeat on the control keys, auto-
return to the self-demonstrating title page.
Requires 16k RAM
Supplied on tape, with instructions.

Action packed fun for only £4.45

HGRTER PILOT

15 feet.... 7 feet.... Touchdown!

Another successful instrument landing. Approach-
ing at 160 knots is not always as easy as this. You
are in full control from take-off to landing during
this real-time flight simulation of a jet fighter. The
sky is the limit! Fly a different mission every time.
Endless scope for improving your instrument
flying =kills. 16k RAM Required. Supplied on tape,
with full instructions.

Super value at £4.45

All prices inclusive
(Overseas add £0.55 p&p per tape)
All products guaranteed, refund if not satisfied

Digital Integration.
22, Ash Church Road,
Ash, Aldershot,

Hants, GU12 6LX.

MAIL ORDER ONLY

Buying your first
con%lv)uter?

Looking for
SPECTRUM software?

Want to expand
your 2X81?

Need technical
advice?

Whatever the problem you'll find the answer at the ZX Microfair-
the user friendly show exclusively for ZX Computers.

With the growing range of ZX products now available you'll want to
choose the best. Now you can see for yourself and try them all out.

(Chat with the experts before you buy (there’s a whole section for
local user groups) or just browse through the new books and
magazines.

You can see demonstrations, displays and many new products.
You can even sell your micro or pick up a bargain at the bring-and-
buy sale

The Westminster Exhibition Centre is large enough to see it all in
comfort — without queuing!

Whatever your interest — hobby/home, business or educational,
there's lots to see at the Microfair.

So come along to the ZX event of the year and make the most
of your Sinclair Computer!

Admission: Adult 60p; Child (under 14) 40p
Advance fickets from

Mike lohnstan. 71 Park Lane

London N17 OHG (Enclose SAE)

Oneday-10amto 6pm.
August 21st. Westminster Exhibition Centre

(Royal Horticultural Society New Hall)

Greycoat Street, London SW1.
Nearest Tube, Victoria or St James'Park.
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YOU’VE SEEN TH

BBC Microcomputer or Acorn Atom

Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. We know
better than anyone the capabilicy of
the machines, we know how to get
the very best from the hardware. And
we have produced a range of
exciting games, exacting business
and useful household software.

The Biggest Range Available
Acornsoft software ranges from

authentic arcade games like

Snapper to Algebraic Manipulation

to Desk Diary to other languages like

FORTH and LISP. Striking colour,

amazing sound effects and powerful

L LT T

E Pl

graphics arc all used to the full. And it

does not stop there. There is a
complete range of manuals,
accessories and plug-in ROMs.
Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can’t wait for the post
ring 01-930 1614 now! Don't delay —
do it today. Let Acornsoft help you
get the best from our machine and
open the doors to your imagination.

Acornsoft and Atom are registered
trade marks of Acorn Computers Lad

ACORNSSFT

4A Market Hill,
CAMBRIDGE CB2 3N].

w.ur%

N

mt:a_'t: rush me
my free
literature from
Acornsoft,
CJAwom
CIBBC rlease tck

.
-
B
f“
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SINCLAIR ZX 81 (16K) & SPECTRUM
DATABASE FILING SYSTEM

Fed up with boring games — make your ZX81 work for you!
The one you've been waiting for!!

Cassette based
Clear ““menu”’ operation

Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc.

The ultimate

by DALE HUBBARD

Complete with demonstration file and full instruction/application leaflet.

Requires 16K Ram pack.
Applications: Recipe file

Stamp/coin collections

Inventory Control
Employee Data
Record Collections

Magazine article catalogue

May be used for any application where fast access is required to stored information

Access accepted

Send cheque or P.0O. or credit card number to:

GEMINI MARKETING LTD.

9 Salterton Road, Exmouth, Devon EX8 2BR.
Or telephone us with your credit card order

on Exmouth (03952) 5832
DESPATCH BY RETURN

ONLY

£5.95 FULLY INCLUSIVE!
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GCOME AND MEET VIC

AT YOUR NORTH LONDON VIC CENTRE

—uSALE — VIDED GENIE — SALE VIC 20 COMPUTER _SALE — UK101 KITS — SALE-
EG3003 £240.00 EG400 £195.00 . : g £19.95 Colour
GENIE| £269.00 EG3020 £35.00 A Typewriter Keyboard. Prog. Sound £19.95 £59.95
GENIE Il £269.00 EG3022 £55.00 - P108 Eprom £19.95 Memory
EG3014 £185.00 EG3015 £85.00 5K memory-expandable JiExpand £ 9.95 £79.95

to 29.5K.
2 4 | & SIN(.'ELE_ FLDF’_PY DIS —| * 8 programmable ——=MICERINTER__,
= function keys.
y -
- High resolution graphics |
e r—— *  Musicinthreevoicesand ' :
i three octaves, as well as "
— sound effects
sixteen screen colours * 30 characters
* 174K Byte Storage per sec
Direct Interface to VIC * SPECIAL SUMMER OFFER ** * Dot Matrix printer
! e . * Tractor Feed
* Direct Compatibility with ONLY £165.00 + FREE
printer g:g!r%EIDOGFEgAMES ONLY £185.00
ONLY £335.00 (Worth over £17.00) ___CARTRIDGES __
— VIC CASSETTE DECK — 8K Memory £34.00

Direct Interface to VIC
Tape Counter
ONLY £34.00

supplied with Free cassette
with 6 Programmes

16K Mermory £56.00

Programmers Aid
ONLY £27.50

Super Expander
High Resolution
graphics with 3K
RAM

ONLY £27.50

“SPECIAL SUMMER OFFER*
MACHINE CODE

____VIC EXPANSION UNIT

* 7 Slot expansion board, for:
extra memory, Program-

ming, Games, etc. MONITOR
ONLY £25.00
Modulator Holder
—_TERMS OF BUSINESS
Enclosed Power Supply gl Please add 15% VAT to all Prices.
B Deliver charged at Cost. Prices valid
& for coverdate of this magazine.
EX.PANSION UNIT "*-i-'...__ : Phone or Send your Order TODAY
Wllh LID _-_'1'-,_'1‘ us'mg
ONLY £85.00 ., TN Aecras
~ & s __OR =
\ ‘57/ = BARCLAYCARD ===
- —
T SPECIAL SUMMEH OFFER ** \ i F’Ieas‘e SE‘_HQ'!- r'l:'lﬁ a copy of }"QUT ‘VIiC l
EXPANSION UNIT WITH LID AND MACHINE HIST containing Softiare, Fard:
CODE MONITOR CARTRIDGE ONLY £100.00 s
SIUASONE electronies | — _
48 JUNCTIONROAD, ARCHWAY,LONDON N195RD100ydsFROM  , _ ¥e
ARCHWAY STATION TEL: 01-263 9493/01-263 9495 TELEX: 22568. . —
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ARE YOU A Z2X81 USER WHO'S NOT

O pq750

Including VAT.
complete

® Each ECR81 comes complete with its own individual
certification tape, tested and serial numbered to prove your
machine reliability.

® Mains Operation only.

@ Mains & DIN connector leads provided.

@ Certification of tape head alignment - height and azimuth.

@ Certified tape tension, torque and speed

@ Fast forward and rewind tape search controls.

The ECRE1 is also suitable for Sinclair ZX80

@ Please allow up to 28 days delivery. @ The ECRE1 is
backed by our 14 day money-back option.

VIONOLITH

electronic products
Telephone: Crewkerne 0460 74321 Telex: 46306

PLAYING GAMES?

ECR 81 DATA RECORDER SAVES AND
LOADS YOUR PROGRAMS EVERY TIME!

The ECR81 Enhanced Certified Recorder from MONOLITH is a
major advancement in cassette recorder technology which minimises
the problems associated with standard audio recorders. The unit is a
high reliability program store for ZX computers based on a modified,
proven cassette mechanism. The two sections of data recording
circuitry automatically ensure precise levels are written onto the
tape and that optimised signals are received by the computer,

THE ECRE1 IS NOT SUITABLE FOR AUDIO REPRODUCTION
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED

[Eosiona s S = e e e e =

i To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET I

F'SS

Piease wupply me with Price Toml

I Dt i —— - : I - I
I ..... -0y} Monolith ECR 81 Enhanced Certified Recorder(s) i'é-::"ﬂ

I to Do used with my ZXB1 |
| |
I | abso enclose postage & paciing per recorder ) £2 50 :
I 2 ey |

: Dissad beit Prices include VAT  E i
I Name: MemreiMins. | | | _._I  EE] i 2 sk S e 1R 0 [ L.._._l_l_; ! 1
| Address L | | [l [ [ (Y ) i. ! .'_i_ 1 |. L1 ] _J_l_. I
L\__l 1 0 0 IO L . | sl S

_.\ L ,._.\i;._{,-lﬂ

i

ZX81 OWNERS

LOAD/SAVE 16K

PERSONAL SOFTWARE SERVICES, 112 OUIVER STREET, COVENTRY I:U'EEFE-<

. IN CNLY 26 SECS

#Verify successful saving of programs

® Compatible with your existing recorder

®No hardware modifications

®No extra power supply necessary

®No more wasted time waiting for programs to
load or save — ideal for business users

The sole ZX81 agent for the
Arab World is interested in
software, publications,

> All this is now possible with the incredible QSAVE
QSAVE COMES IN TWO PARTS

between your existing recorder and the ZX81.

A. HARDWARE — Simply plug the QSAVE amplifier/filter

NG add-ons, etc.
< £ 2 Don’t miss this opportunity
— ACT NOW!

Send samples of all you have to:

B. SOFTWARE — Load the QSAVE program before you
load a cassette or key in a program and you can then save
+ reload a full 16K (including ramtop) in only 26 seconds
i.e. a data transfer rate of 4000+ baud compared to only
250 on standard ZX81.

QSAVE Also gives you a verify function just like the
Spectrum which allows you to check that your programs

\_ save properly. v,

/" REVOLUTIONISE YOUR PROGRAMMING NOW )
FOR THE ALL INCLUSIVE PRICE OF ONLY £14.95
MAKE CHEQUES/P.O. PAYABLE TO P55 — FULL MONEY
BACK GUARANTEE. DELIVERY 7-14 DAYS.

WE ALSO HAVE THE WIDEST RANGE OF SOFTWARE
\__ AVAILABLE. SAE FOR DETAILS.
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THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX381

PROGRAMS, GAMES, “ADD-ONS"

MOST OF THE MAIL ORDER ITEMS ADVERTISED
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES; VDUs

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-769 2887

Micrez

ZX81 (16K) Software
Will a million monkeys on a million
typewriters eventually produce a
Shakespearian sonnet?

The answer is Yes. And so will POET.

POET writes verse with a8 vocabulary of over 300 words and
grammatically correct sentences using up to eight different parts
of speach.

This is not a simple slogan scrawler but a sophisticated and
entertaining versifier. It has four different “moods”, the constancy
of which you can control.

The vocabuiary can be amended so0 for a bit of fun you ¢an change
a few nouns to names of friends and watch out!

And if you keep at it long enough, it will produce a Shakespearian
SOnnNet.

Do you have money problems?

Don’t we all. But don’t worry — CASHCAST can help you.
CASHCAST will project your cash flow and cash balances for up
to fifteen months ahead.

By estimating your income and expenses in up to eighteen
different categories for each of the next fifteen months, you can
use CASHCAST to project which will be your most difficult
months. You can test whether you can afford a holiday or whether
you will need an overdraft. By running “what if”" projections, you
can see how much you can afford to spend monthly on, for
example, smoking or entertainment,

Very easy to use, menu-driven, with graphics, CASHCAST is a
must.

To MICROZ . Dept A. B8 Lowther Road, LONDON SW13.
Fiease send me the follewing cassettes at £4.95 sach including post and packing.

D POET [: CASHCAST

bame

Quality ZX Software
from

CAMPBELL SYSTEMS
ZX SPECTRUM

SPDE DISASSEMBLER & EDITOR for all serious machine
coders. High-speed relocatable m/c decoder, plus block
move, dec-hex conversion, etc. Very friendly £5.95

Other SPECTRUM software under rapid development.

ZX381 16K-64K

THE FAST ONE still the best generalised business filing and
reporting system around. Ultra fast and flexible, TFO
includes sorting, totalling, and user-defined data and reports.
Entirely machine coded, with 11-page manual.

£15.00
£10.00
for £20.00

DATA the original and best mailing-list system,
Special Offer: TFO + DATABASE

ZX81 16K

NEW: GULP Il Successor to GULP, and the ultimate
experience in pursuit games. Has a huge choice of mazes,
speeds, grades — even a choice of joystick mathods. Will
keep you up into the small hours just watching it run in
Demo mode. £4.75

Special Offer: Original GULP + GULP II for £6.75

All software is supplied on tape, and sent return post 1st
class. Prices include VAT.

SAE for full catalogue, and orders to:

CAMPBELL SYSTEMS Dept YC
15 Rous Road, Buckhurst Hill
Essex 1G9 6BL, England

SOUNDwithZX~-81!

MAKE AMAZING SOUND EFFECTS W
YOUR ZX-81 g

£25.95
incl p&p & VAT
# The ZON X-81 SOUND UNIT is completely self-conlained and

especially designed for use with fhe ZX-81 It just plugs in —
no dismantiing or soldering

# No power pock, bofteries, leads or olher exiras.

# Manual Volume Confrol on panei — ample volumae from bullt-in
loudspeaker

# Standard 2X-81 — 16K Rompack or printer can be plugged inte
£LON X-81 Sound Unit without affecting normal 2X-81 opeération

f_% #  Huge range of possible sounds for games or: Music,
N

Helicoplers, Sci-Fi, Space Invaders, Explosions, Gun-shats
Drums, Planes, Lasers. Organs, Beils, Tunes, Chords efc., o
whalever you devisel

# Uses 3-channel sound chip giving programme control of pitch,
volume of fones and noisa, all with envelope conirol

# Easily odded fo existing games or progrommes using a few
simple "BASIC" lings

/ FULL instructions with many examplas of how o oblain efects and the
F progrommas, susphied Fully SUOIOATEE] S

Dept YCH P.O. Box &
[ |} LA High Strest
Wara Herma
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mmnng ahead

ZX software

e

ZX CHESS & ADVENTURES
PROGRAMS FOR THE ZX81/80 INCLUDING —

Full implamentation of FORTH on ZX, No
longer held up by the slow BASIC — FORTH
runs 10-26 times faster than BASIC.

~Simplicity of BASIC with speed of Machine Code™

%,

16K BYTE RAM 'BYG BYTE Ram pack, no Wobble problems,

F
3

PACKS 1 year guarantee on each Ram Pack. Simply the
$ £31.95 best you can buy. Immediate Delrvery
Q, We didn’t think it was possible but this game
I
@ 1K ZE;EESS“ plays against you. Two opening moves, needs
1K of RAM to run. Incredible.

ADVENTURES Exciting r:a:hm? mdemg.anﬁ m;’:[g‘im;anl
‘p¢ response, choose from the range - TOU

ADVEE‘ETSJHE A find yourself stranded on an aben planet.

Can you reach your ship and escapes?

In & jungle clearing you come across an Inca
twemple. You must break in, collect treasure and
escape alive., Beware, Includes a cassette save
routing,

ADVENTURE ‘B’
£7.00

You are unfortunate enough to be drawn to
ADVENTURE 'C" an alien cruiser. Can you reach the contral room
£8.00 and free yourself or will they get you first?
Includes a cassette save routine.

GALAXIANS £3.95
All the features of the arcade game in a fast machine code program.
Swooping attackers, explosions and personalised scoring.

ZXBUG £7.00
A 30 in 1 machine code 100l and disassembler, sllows access to registers
and search through and modify memaory; with cassetie routines.

HLXCHESS

TWO GREAT ZX81
16K CHESS GAMES
ZXCHESS (ENHANCED)

®'Written totally in machine code.

@ Full graphic display of Chess board.

®Six levels of play: Two play within competition time limits.

®Option to play Black or White.

®Plays all legal moves including castling and en-passant.

'Eamm routines for saving unfinished game and returning to

ter.

® Displays moves of game on screen or printer for analysis.

®Print a copy of the Chess board onto the printer.

®Board can be set up in any position, you can even swap sides
midgame.

® Clear whole board with one command: for end game analysis.

£6.50

ZHBHEEE ” We believe the strongest ZX81 Chess game as
no other has beaten itl!

®All the features of ZXCHESS plus:

®Book of 32 opening moves.

'?“'."a" levels of difficulty: FOUR play within competition time
Imits.

® A move is suggested by the ZX81 if wanted.

®Optional Full Graphic version using the Q5 CHRS Board.

£9.95

2 copies supplied on cassette with full instructions.
Cheques and postal orders payable to;

-

ARTIC COMPUTING “Dept 1P mem=
396 JAMES RECKITT AVENUE,
HULL Hug o0JA X

The Atom Magic Book

By Mike Lord, A wealth of games and other programs: storng speech in your ATOM,
converting programs written in other BASICs, tape recording hints,
and many mote useful soltware and hardware tips.

Getting Acquainted with your
Acorn Atom

By Tim Hartnell and Trevor Shaiples. B0 programs including
Draughts! 184 pages

Practical Programs for the BBC
Computer & Acorn Atom

By David Johngon-Davies

The Memory for your Atom

(O other 1MHz 6502/ 6800/ 6809 machars)

£5.50

£5.95

16 or 32K BYTE VERSIONS Expand your ATOM to 28 or 38X RAM
ideal fof Word Procedsing, Chess programs and Business Software.

Fully Compatible with other Acorn ATOM software and hardware,
including the Acorn disc drive.

Versions svailable 1o fit inside the ATOM while still leaving room
for other extensiona such as the Acom ATOM colour encoder board.
Eurocard rack mounting types also svailable.

NEWI! Versions of tha above boards designed to run from & single +5V supply.
s.0.0. for details

ATOM Cassettes.

We stock a selection of the best ones avaslable, including:

CAAD:  Muncher = Mancela + Target = Lite TK £6
CAAE: Gataxian 12K £
CAAF Chess 12K 3]
CAAG:  Invaders 12K £8
CAAH: 747 12% £8
Caal: Backgammon 7K £7
CAAY: Labyrinth 12K + FP £7

(CAAE-J from Bug-Byta)
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THE EXPLORER’S GUIDE
To The ZX 81

The Book for the ZX81 Enthusiast.
By Mike Lord, 120 pages.

Programs for 1K RAM, and programs for
16K RAM. Games, Business and Engineering
Applications, RAM & 1/0 Circuits. Useful
ROM Routines. Hints and Tips.

£4.95

What Can | Do with 1K?

By Roger Valenting. A fresh and original book containing 40 programs and rowtings for
the unéxpanded INB1 £4.95

The ZX80 Magic Book

"With BX. ROM/ZXE]: Supplemant®

£4.75

Mastering Machine Code on your ZX81

By Toni Baker. 180 pages of immense valug 10 beginner and expart aike.
£7.50

ALL PRICES INCLUDE U.K. P & P AND
16% VAT WHERE APPLICABLE
OVERSEAS CUSTOMERS ADD L1850
CARRIAGE PER ORDER.

TIMEDATA LTD Dept A 57 Swallowdale, Basildon,
Essex SS16 5JG Tel: (0268) 411125 (MON-FRI)

il




FULLER FD SYSTEM £39.95

Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum

KEYBOARD LAYOUT:
All the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new
line keys. The professional momentary action key switches have a guaranteed
life of 108 operations. The unit is fully built tested and comes complete with a
money back guarantee.

] e __ ]

INSTALLATION

Simply unscrew the ZX printed circuit board from
its case and screw it into the FD Case.

The ZX81 fits inside

The tough ABS injection moulded
plastic case measures 8" x 14" x 22"
and hooks up to your ZX printed
circuit board in minutes. No technical
know how or soldering is required.

The ZX16K Memory Module will fix
inside the case, using the new
Adaptor Board at £9.75 or the
Motherboard.

By removing the ZX PSU from its case
this can also be fixed inside. We will
carry out the installation work free of
charge if required.

MOTHERBOARD:
We also manufacture a mother board which allows
expansion to the ZX memory and 1/0 facilities
WITHIN the case, as well as our power supply unit
and reset switch.

AD Gode Price 1 Qty Amount
Fuller FD System 42 Keyboard & case 39.95
FD System Motherboard 15.95
FD 16K. Memory Module 29.95
FD 64K. Memory Module 78.95
2% FD PSU 9 Volts at 2 amp. 12.95
%?ﬁ% FD Shipping and Handling 2.50
-~ e :
‘?:;5? G@ Mail to FULLER MICRO SYSTEMS,
*E‘..% 3, The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.
’fq -f-? SAE for more details — Enquiries: Tel. 051-236 6109
e 2
o O
LT R [ AT RV, B, SR SRt ) o SRm e Ll oo B, 'YL S e e R e
e

City/State/Zip ......c.cccuvenns
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7.X 81 Software

Business Software 16k & 32k

BUSINESS BANK ACCOUNT Thes program enables you 1o make debits under 11
subhesdings The saarch Taclity vall gnable vou 10 Tt B 10wl o paymants 10 Ghe
supplier, or il payments from one clinet. You can also Bst ol eniries undegr one
subheading. Tha statements inchede totals of all your subhadings

PURCHASE DAY BOOK Keeps 4 complete record of ol your purchases under 11
fubheadengs. The search facility will enabie you 1o it & 1ol ol invoices from one
supplior, or all entrees under one Subbasding The program will slso calcuiate &
deduct VAT

SALES DAY BOOK For all your involces. This program can be used to prepane
statermnents for your clionts of outstanding invoices. The search facility will enable
vou 10 list B olnl af invoices. to one client. The program will slso calculate VAT

All programs will accopt entries up 1o £99995.99, It will also anable you 1o prepare
accounts for both VAT returns B your accountant. Programs can alse be used by
companses nat negistered for VAT

16k Frl::-;'dl-—s- R L T T e R UL o R s e UL e LY 8.
ik Progrims accept 440 entries ... E10.75
Special 18k Pack including all 3 programs CI5.00
S-p-r-:-_: e Pack inciuding il 3 POgrleTE . 32000

VAT & PROFIT

program

CALCULATOR A fam
PRRBA R S A st Py s ey L b L o e e o AP E o l'.'JEID

32k Memor

We now have mailsble the new MEMOTECH 32k Memory
programs,

TRANSFORM LTD. For detads send S A E. 1o

41, Keats House, Porchestor Mead, Beckenham, Kent

071-658 1661 Callers welcome by sppokntment

for use with our

Al prices includes VAT Post B Packaging

;284 . 293 544 275 364 2_'

An advanced spreadsheet program for the Sinclair ZX81
with 16K RAM.

This versatile software allows manipulation and inspection
of data in the most convenient way ever. ldeal for financial
planning, personal budgeting, cashflow analysis and count-
less other business, home, scientific and technical
applications

The screen acts as a window on a much larger grid (up to 38
x 38 of titles and numbers (up to 9 digits). Change one
number or formula and all dependant results change auto-
matically. Save on tape or printout for a permanent record
Tasks that would take hours with pencil, paper and
calculator can be peformed in seconds with
COMPUTACALC ZX.

For cassette and full documentation send £7.95 to: Silicon
Tricks, Dept YCB8, 2.4 Chichester Rents, London WC2
1EJ. (Tal: 01-603-6074).

jcol
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MICROWARE

RETAIL SHOP IN

LEICESTER

FOR
SINCLAIR

COMPUTERS

mMIPITOXO—2

Keyboards, Ram Packs |/0 Ports,
Monitors, G/Roms; Games, Serious,
Home/Business, Education Programs;
Books & Magazines.

Also — Now stocking Books and
software for SPECTRUM, BBC,
and VIC 20

MICROWARE

131 Melton Road
Leicester
Tel: 0533 681812

mIPSOIO—2=

Open
9.30-5.30

MICROWARE,

) VIC20 16K

SUBSPACE STRIKER . .
and then vanishes back into the shadows., With your
deadly Antimat torpedoes, you unleash havoc in the
Federation spacelanes.

. It comes from out of nowhere

STARQUEST . . . A voyage of discovery and adventure
in the cosmos. With the help of your onboard computer,
you seek a habitable planet amidst the perils of deep
space.

ENCOUNTER . . . Would you know what to do if you
were abducted by alien beings? In this game the space
invaders play YOU!

TRADER . . . A Trilogy of full 18K programmes that are
chained to give a fantastic 48K graphic adventure. As an
intergalactic trader you seek your fortune and deal with
some very bizarre customers indeed.

Pixel games are a delightful change from the usual arcade
rip-offs. Full screen animated graphics and good valua
too at only £9.50 for VIC 20 and £5.50 for ZX81 per 16K
game. Trader is £10.50 for ZX81 anly at presant. Ask your
dealer now or send to us for tapes by return of post.

PlXEL

Pixel Productions 39 Ripley Gdns., London SW14 8HF

MICROWARE

MICROWARE

ZX 8l

mIPeSOION~-S

mIPpP=SO0Ox0O—-3




REGISTERED REFERRAL CENTRE
FOR THE BEC PROJECT

BEEBUG

FOR
THE

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOU OWN A BBC MACHINE, OR HAVE ORDERED ONE, OR ARE
JUST THINKING ABOUT GETTING ONE. THEN YOU NEED BEEBUG.
BEEBUG runs a regular magazine devoted exclusively to the BBC
Micro (10 issues per year].

Latwest news on the BBC project.

¥What you should know before you order a machine

Membeérs® discount scheme on books and hardware.

New program listings, regular advice clinic, and hints and tips pages in each
IBSUe.

Aprif Issue: 3D Moughts and Crosses, Moon Lander, Ellipse and 3D Surface.
Plus articles on Upgrading to Model B, Making Sounds, and Operating
System Calls.

May Issue: Caresrs, Bomber,
Ples articles on Graphics,
Assembler,

June lssue: Maretrap, Mini Word Processor, Polygon, plus articles on
Upgrading., The User Port. TV set and Monitor Review, Graphics Part i,
More Assembler Hints, Structuring in BEC Basic, plus BBC Bugs.

Chords, Spiral and move.
Writing Games Programs, and Using the

Memership

Make cheques to
6 months £4.90 -

BEEBUG
and send to
BEEBUG, Dept 4,

Send £1.00 and A4 SAE

for sample
(Overseas add £1.00 for & mths.
£1.50 for 1 year)

London, SW$8 4ATE.
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1 WAYEIDE AVENUE, WORTHING, SUSSEX. BN1I 3JU Telephone: 109931 35651

ZX KEYBOARD 3 1 (0

with REPEAT KEY af el el
and SINGLE KEYS X Sl e
FOR EDIT, RUBOUT . ' . ', .
and FUNCTION | o e

keys can be fitted (Extra £3).
Why wait to pay more — for less!

Payment Cash with order.
ACCESS or now COD!
Official orders welcome. Phone orders welcome!

HARRIS & LOCKYER ASSOCIATES (YC)
33 PEDMORE CLOSE, WOODROW SOUTH, REDDITCH, WORCS. B98.
TEL (0527) 24452.

ZX80/1 WAR IS OVER!

(ALSO FITS SPECTRUM!I)

This is a highly professional keyboard using industrial keys with a live of over 1,000,000 operations each! It
has a full repeat function on all keys, and single keys for EDIT, RUBOUT and FUNCTION. There are TWO
shift keys and large SPACE and NEWLINE keys! All symbols shown in three colours. Single key cursor contro

Send SAE (overseas send two international reply coupons) for catalogue of many other products.
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ZX81 ADVENTURE SPECIALISTS
C2: VOLCANIC DUNGEONHANGMAN £4.50

A) VOLCANIC DUMGEON: Rescue if you can, the Elfin Princess.
Mythical monsters, pits, firey caverns, diminishing strength and water
make your quest anything but easy.

FULL 16K PROGRAM®* SAVE GAME ROUTINE"* SINGLE KEY ENTRY=*
“Wolcanic Dungeon is terrific value and | would recommend it to
anyone. "’ Mrs. Thomas, Corrmwall,

Bl HANGMAN: Deluxe version of the classic game. Play against an
opponent, or the computers 400 word vocabulary. Good graphics.

C3: ALIEN INTRUDERMHIEROGLYPHICS £5.00

Al ALIEN INTRUDER: You swaken to find you are the only survivor on
the Explorer Class 3 Starship. Can you escape before you also fall
victim to the Aben monstrosity that devoured the crew? There are
many ways 10 end this adventure but only one way to survivel
FULL 16K PROGRAM=** INTERACTIVE GRAPHICS**

SAVE GAME ROUTINE™"

Bl HIEROGLYPHICS: Decode the ancient 39 symbol aiphabet in time to
save the famous explorer, “Wullie Makeit™ from a sandy grave.
FULL 16K PROGRAM=* ANIMATED GRAPHIC DISPLAY**
RANDOM CODE**

C4: WUMPUS ADVENTURE/MOVIE MOGUL £5.00

A) WUMPUS ADVENTURE: FOR 1 TO 4 PLAYERS! Seek the famous
creature in the most dangerous Wumpus hunt ever. All the usual
features are there SUPERBATS* PITS* TREMORS® SWAMPS®
MAGIC ARROWS**

PLUS Exciting new features: EVIL GOBLINS that will try to sacrifice
ou 1o the Wumpus. GIANT SERPENTS* WUMPUS MUCK* MAGIC
PRINGS ="

FULL 16 PROGRAM®* RANDOM E PRESET CAVE PATTERNS**

YOU CONTROL THE LEVEL OF DIFFICULTY** GREAT FUN FOR

¥OU AND YOUR FRIENDS**

B} MOVIE MOGUL: Guide your flm through the oftén hilarious traumas
of production. Use your budget wisely and you may make a fortune.
Success depends on many factors and not just luck.

FULL 18K PROGRAM*+*

ORDERS: Plus 50p P&P or large S.A.E. for list to:
CARNELL SOFTWARE,

4 STAUNTON ROAD, SLOUGH, BERKS. SL2 1NT.
The above are also available from:
BUFFER MICROSHOP, STREATHAM, LONDON.

fit 1K

Creative use of
graphics

Meny innovative |

fun of arcade

games with

learming

£4.95 only
2 incl. p&p

Geaph-plotter @ Histogram @ Simon-spell ® Skeichboard ® Times-table @ Sets
Series-quiz @ XY-coordinates ® Count @ Equations @ Areas @ Guess-a-Volume
Angles @ Upstairs -Downstars @ Music-notes @ See-saw @ Wipe-out @ Spell
Temperature @ Clock @ Money @ Snake A
Masiermind @ Number-shoot @ + 26 more EDUC RE

Please send me........ copias Educare’s EEI

To:
EDUCARE || enclose cheque/postal order for £
l 139a Sloane St-l : ¢ )

| London Wil e [
Lot powr child bonefil sarly Eend now.
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7X81 A/D CONVERTER BOARD

This 4 channel analogue to digital converter, originally
developed for joystick control, can be used for such
applications as measurement of voltage, temperature, light

intensity ete. E
|

The board fits in between the RAM pack and the ZX81. (No
§ skill is required to make this connection, and it actually
improves the stability of the RAM pack).

Price now only £18.50.

JOYSTICKS FOR THE ZX81' only £9.60 each
*The most exciting add-on ever for the ZX81, free

yourself of that dead, unresponsibe keyboard, i
*1 or 2 joysticks may be connected via our A/D board. 1
*Turns your ZX81 into a true programmable games 4
machine. ]
*Extends the capability of the ZX81, imagine the !
tremendous variety of games and applications that now
become possible.

*Details supplied on how to use the joysticks in your
OWN programmes.

Please note that you cannot connect conventional analogue
joysticks directly to the digital input ports found on most
[/O boards, an A/D convertor such as ours is required,

A free copy of ZX AMAZE plus any one of the games listed
below when ordering a joystick and an A/D board,

PROGRAMS AVAILABLE

rA e AT SR AV 6 Y ou've tried the rest, now try the
BEST. This program has many features including an ever
increasing rate of play (they'll get you in the end),

only £3.95

Quite simply the best breakout on the

market. Features seven bat angles, (you won't find this
one easy). only £3.95

yAQ el LI A very addictive arcade game.

Bomb and shoot your way out of trouble, otherwise you
are doomed to crash, Generates a different pattern, fora
different game each time you play. On the reverse of the
cassette is ZX REFLEX, find cut how fast you really are.
now only £3.95 I

EEERIEN The original and still the best. * Graphic
display of chessboard * 6 levels of play. * Displays record of
your moves and the computers. * Board can be set up to any
Eosition, * Has ability to change sides or level in mid-game.
PLUS * CHESS CLOCK on reverse side, records time
taken by each player. * Resetable function. * Single key I

entry.
NOW ONLY £6.50
ISASSEMBLER & MONITOR Sl gttt -Vt

run your own machine code. Relocates to top of memory

to allow you to load other programs and find out how they

work. Block move. Byte search. Load display and alter all

CPU registers. Window on memory facility, uses standard

mnemonics, an absolute necessity if leaming machine code
Only £3.95

All cur games are written in machine code, and can be used
with joysticks or keybeard, (except chess, keyboard only).
Supplied on cassette with library case.

(AT N LI This is the fastest arcade type game
we know. 32 zones, thrust and altitude controls,
smart bombs and firing control.

Only £3.95

e (e XX Yol RyyAq New from Microgen
magical adventure game with graphical position,

allowing a host of options.

Only £3.85

If you write a program which is exceptional, please submit
it to us. We will offer a royalty if it is suitable.

Please add 40p postae and packaging.

Cheques + POs Payable to MICROGEN 24, Agar Cres,

Sracknell, Berks




BBC SOFTWARE

3D GOLF — £8.00

A new approach to computer golf, in which the player is
presented with a 3-dimensional view of the hole ahead.
Includes TREES, WATER. BUNKER and OUT OF
BOUNDS.

e = *

MONSTER MAZE — £6.00

Eat the dots before the monsters eat YOU in this arcade
type game.

Prices include P&P, Carr & VAT, Both games for model B.

£ ® *

HARDWARE

BBC models AGB available ex-stock. Ring us for prices.

PERSONAL COMPUTERS

20 Wellington Square
Ayr, Scotland
Tel: (0292) 285082

Electronics
fnr ZX81

Frare i

A full-size, full-travel 43-key keyboard that's simple to add to your ZXB1 and
requires no soldering in the ZX81.

Complete with 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 for complete build-t-yourself kit,
only £19.95 incl. VAT and carriage. Order As LW72P

Full details in the June 1982 issue of “Bectronics~The Maplin Magaane™ on sale

at all good newsagents price 60p. In case of difficuity send 60p to address below,

or £2.40 for annual subscription (4 issues).

mr@mmﬁ] Electronic Supplies Ltd

P.D. Box 3, Rayleigh, Essex S56 BLR. Tel (0702) 562911

Retail shops at

1588 King St., Hammersmith, London We. Tal 01-748 0826
284 London Rosd, Westcliff-on-Sea, Essex. Tel (0702) 554000
{Shops closed Mondays). All mail 1o Rayheigh address

Keyboard with

ZX81 HARDWARE

40 KEY KEYBOARD. kit £20.95. Buit £25.75 (RETT)
® Proper tyDewrie style kovs
¢ Al legends and graphics in two colours
® No soldening required o ZXE1. Plugs in
(RAM Prnter not atfectadl
& Complete with sl parts, connectiors, fest and comprahensive instructions

24 LINE IN/OUT PORT. kit £16.95. Buit £18.95 (RESS)

& Each ling &ither in of oul.

& Controlled by BASIC

& Allgws printer/ RAM to be used without & matharboand
[Motherbodrd version kit £13.80. Built £14.50)

3 CHANNEL SOUND/TIMER BOARD. kit £16.95, Built £18,85 (RE161)
¢ 3 independent channeis.

& Controlled by BASIC

w® Fyull range of notes,

¢ Comgplete instructions with sxamples provided.

® Can be uted 82 3 sophisticated tsmer/ counter

MOTHERBOARD. xir 15 78 Buin £18.50 (REED)

& Two connectors on boarnd
* Six connector board. TBA.

CONNECTORS & PLUGS

& X3 Way female connector for ZXB0/81. (RESD) £2.95

* 23 Way male connector. (REBT) £1.30,

* 23 Way male connector 1o fit two female connectors togethar. (RESOD) £1.60

& 30 Way ribbon cable. £1.40 metra

& RAM pack connector. Allows RAM pack to be remote from ZXB0/81.
RE170. £8.95 built

® |n/out connector and sound board connector. (RETEB) £2.95,

BOOKS AND TAPES

Getting moquainted with Z}B1, £4.98
Mastening machine code. £6.95
Programming for real spplications. £6.95
Tape for real applications book. £11.44,

Send SAE 57 = T for free Mluttrated catalogue.
All producti vallable ex stock (alow 7 days oxtra for bullt products.

PAYMENTS: Cash with order or ACCESS/BARCLAYCARD. Official order welcome,
Dealars write for rates

All prices include pip and VAT, Overseas add £1.80.

REDDITCH ELECTRONICS, DEPT. YC

21 Ferney Hill Ave., Redditch, Worcs. B97 4RU
Tel (0527) 61240.

Great games packs for 16K ZX81 ...
PACK 1
ASTRO-INVADERS

Just look at these features ...
then look at the price!

®Superior machine code programming
#® Rapid-firing with explosive on-screen kill effect
@ High-scoring saucers @aliens @accelerating attack
@ Destructable defence shields @0n-screen kil count
#®High-score update
@ Fast action space graphics
— a new dimension in ZX81 value

Astro-Invaders is yours on cassette for ONLY £3.65 with

FOUR BONUS GAMES:

ARCADE GRAND-PRIX — drive four levels of machine code skill
PENALTY — defend your goal against the sharp-shooting ZX81
GOLF — judge shot-strength, angles, bunkers ...

plus machine code insect fun with SWAT

PACK 2
PLANET DEFENDER

— blast aliens in planet orbit .

sultra-dynamic machine code action @hostile alien-waves

efast responsive controls: ship up/down, thrust, laser-bolt, and
smart bomb @comprehensive scoring

#explogivegraphics..... 0000 L. explosive pricel
Planet Defender comes on cassette for ONLY £3.65 with machine
code STORM-FIGHTERS — combat 5 fleets of swooping aliens
as you blast through space, BREAKOUT (machine code) — race
against the clock, plus GRAPHIC HANGMAN.

16K ZX81 cassette packs 1 and 2 are £3.65 each (post free in
U.K.). Fast despatch from
John Prince
29 Brook Avenue, Levenshulme,
Manchester, M.19
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Genie I & II Approved Dealers

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Comserve, Bedford, 0234 216749 BERKSHIREF.C P,
Reading. 0743 589249, Castle Computers (Windsor),
0753558115. BIRMINGHAM Ward Electronics,

Birmungham, 021 554 0708. Consultant Electronucs,
Birmingham. 0213827247 A.E. Chapman and Co.,
Cradeley Heath, 0384 66497/8. BUC GHAMSHI

Photo Acoustics, Newpor Pagnell, 0908 810625,

CAMBRIDGESHIRE Cambndge Micro Computers,

Cambndge, 0223 314666. CHESHIRE Hewart

Electronics, Macclesfield, 0625 22030. Mid Shires

Computer Centre, Crew, 0270 211086. CUMBRLA

Kendal Computer Centre, Kendal, 0539 22559. DORSET

Blandford Computers, Blandford Forum, 0258 53737

Parkstone Electrics, Poole, 0202 746555. ESSEX Empnse,

Colchester, 0206 865526, GLOUCESTERSHIRE

HAMPSHIRE Fareham Computer Centre, Fareham,

Hampshire, Fareham, 231423, HERTFORDSHIRE Photo

Acoustics, Watford, 0923 40698 Q Tek Systems, Stevenage,

0438 65385, Chrisalid Systems and Software, Bérkhamsted,

044 27 745659. KENT Swanley Electronics, Swanley, 0322 64851

LANCASHIRE Harden Microsystems, Blackpool, 0253 27580, Sound

Service, Burniey, (282 38481, Computercat, Leigh, 0942 805730, BEC

Computerworld (Liverpool) 051-T08 7100, LEICESTERSHIRE Kram

Electronics, Leicester, 0533 27556, LONDON City Microsystems, EC2,

01 588 7272/4. Wason Microchip, N18, 01 807 1757/2230. Premiar

Publications, Anerley SE20, 01 6557131, NORTH EAST Briers Computer

Services, Middlesborough, 0642 242017, General Northern Microcomputers,

Hartepool, 0783 863871, HCCS Associates, Gateshead, 0632 821924,

N GHAMEHIRE Midland Microcomputers, Nottingham, 0802 298281

Mansfield Computers, Mansfield, 0623 31202. East Midland Computer

Sarvices, Amcld, 0602 267079. Electronic Servicing Co., Lanton,

D602 783538. NORFOLK Anglia Computer Centre, Norwich, 0603 29652

Bennets, Dereham, 0362 2488/9. OXFORDSHIRE Micro Business Systems,

Whimey. (883 73145. Pebbleglow Lid. (Thame) 084421 5368 SCOTLAND

Esco Compuning, Glasgow 041 427 5491 Edmnbiargh: 031 557 3537 w'

Computer and Chi 3];5 St. Andrews, 0334 TE206, Scotbyte Computers,

Edinburgh, 031 343 1055, Victer Momisand Co., Glasgow, 041 221 8858,

SHROPSHIRE Tarrant Electronics, Newport 0952 814275, SOUTH WEST

Diskowise, Plymouth (0752) 267000. West Devon Electronics, Yelverion,

032. 285 3434. Bits and Bytes, Barnstaple, 0271 72789, SUFFOLK Elgelec Led
ich, 0473 711164, SURREY Camonics, Wallington, Surrey, 01 689 5?00!1.

'G‘fdﬁt“. Computer Centze, Thomiton Heath, 01689 1280 WELFS Trvlan

Computers, Bangor, 0248 52042 WEST MIDLANDS Allen TV Services,

Sicke on Trent, 0782 618929, WILTSHIRE Everyman Computers, Westhury,

0373 823764, B&D Computng (Swindon), 0793 762449, YORKSHIRE

Media 5 Lid; Sowerby Endge (422 33580. Advance TV Sarvices, Bradford,

0274 585333, Huddersfield Com géuu:er Centre, Huddersfield, 0484 20774

Comprite, Bradford, 0274 8688%0. Superior Systems Ltd.. Sheffield,

0742 755005, Photo Electrics, Sheffield, 0742 53865, Ebor Computer

Services (York) 0904 791595 NORTHERN IRELAND Business

Electronic Equipment, Belfast, 0232 46161, Brittain Laboratories,

P ot Chesterfield Road, Matlock, Derbyshire DE4 5LE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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IMAGE

T

ENGINEERING

6502 BASED MICRO?
SINCLAIR ZXPRINTER?
THEY CAN WORK TOGTHER
WITH SILVERPRINTER |,

the low cost interface YOU can build to connect the
ZXPRINTER to your micro (ATOM, BBC, PET, UK101, |
TANGERINE etc.)

There are few components needed, costing around £12.
QOur booklet “spills the beans’’ for £4.50inc. Roms, kits
and completed units are also available.

Send cheque or SAE for further details to:

IMAGE ENGINEERING
PO BOX 22
AYR KA7 2RZ

HILDERBAY LTD

Professional Software

* PICK YOUR TEAM FOR EACH MATCH % F.A. CUP»

/ FOQT'BALLE

FIDEQ GENIE

* AS MANY SEASONS AS YOU LIKE * 4 DIVISTONS %
: eam.zg‘.r?r%ﬁﬁ CRELEGATION

* Ti?.'-f.*'-.".sfﬁr{n“.m'f.il KET

* INJURIES

game in which you play the part of a Foolball Manager coping with ihe
problems and decisions invelved in ruaning your club. There are so many
femtores il is il11|‘llh'\ihlr tiv list thiem Biere bail included sre Torm {lup
fewms NORMALLY win), giant-killings, wage bills (o pay, and you can
even be sucked! I ix a game reguiring a preat deal of skill, and peoply
play of for literally hours on end (we have proofl).

WE GUARANTEE that this is one of the best compuler games you’ve
ever played!

BL'T HEWARE, this game is extremely addictive!

IS SUPPLIED WITH INSTRUCTION BOOK
OCCUPIES THE ENTIRE 16K FAM

ARDWARE REQUIRED

I To Order sead Chegue /2.6, for £7.95

made pavable io; ADMICTIVE GAMES
air Dept. Y.C. P.O). Box 278
CONAMIRURRON

LN
FA (]

TR580/
Fideo Genie |

lFI{HJTH.-‘HL MANAGER
H

KK BEOM
16K RAM

MULTON KEYNES MK TNE
PLEASE STATE COMPUTER

LEVELII |
16K RAM

SPECTRUM SOFTWARE
NOW AVAILABLE!
Details from us
48K Payroll £25
until 21 September

Tape recorder suitable for microcomputer use, aligned
and tested on computer signals £22 + £2 p&p
Hilderbay Loading Aid. Load your microcomputer
from tape first time, every time! £5.95

ZX81 16K RAM packs, comprehensively tested (for
bad bits, addressing faults, printer, saving) £30

HILDERDAY
SUMMER Z2X81 SALE!

Beamscan (beam analysis) )
Payroll ) £13 each
Stock Control )

Optimax £20 until 21 September
Budget | & Il £9 (2 programs)

Time Ledger )
Critical Path ) iD ey
These programs have been described and
reviewed previously (or we can provide
details).

All prices include VAT, and are post free. Sale 4
prices are valid until 21 September 1982. Free
updates, comprehensive telephone and

personal support, and competition prizes are

not available for summer sale purchases.

Hilderbay Ltd
Professional Software
8M10 Parkway
Regents Park

London NW1 7AA

Tel: 01-485 1059  Telex: 22870
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GREAT NEWS for ZX81 AND Spectrum owners!

22X cassettes

HIRE for just £1each!

Why pay from E4 to £15 or more for a single cassette of programs—
which may only interest you for a while—when you can hire from a
wide range, for three weeks, for just £1 each?

Softwara Library caters for users of ZXB1 (1K and 16K) and Spectrum
—and it's ideal if you're thinking of upgrading, for you can switch to
tapes suitable for your new hardwara at any time, and at no axira cost.
We'll even make you an offar for your existing tapes!

Subjects include exciting machine-code games, educational, toolkit
and home/business utility programs. All casseties offered ara
genuine commercial originals, and a free quarterly newslatter keeps
you up-to-data with new introductions.

SPECIAL OFFER! Join now and get your first tape on FREE hire!

YCa
The Sinclair Owners'’
SOFTWARE LIBRARY

Heather Cottage, Warren Road,
Liss, Hants GU33 TDD.

I'd like to join the Software Library for the next 12 months, and anclose my
membership fea of £5. Please sand my first program tape on free hire, plus
a list of others available. | understand that | am under mnbilq-lﬁon to hire
any minimum number of further tapes, and that if I'm dissatistied with my
first tapa you will refund my monay in full and without question.

| own a Sinclalr ZXB1 1K/ 2281 18K | ZX Spectrum (delele as appropriate)

C.P.S. GAMES

THELORD OF THERINGS : part 1

Don’t say ‘NOT ANOTHER ONE!"

This adventure takes you right through the booki The first part (there are six) is
now available and the other parts will follow soon.

Part 1takesyou from the Shire to Rivendell. ltis a real adventure, and on the way
the Dark Lord throws evarything at you Tolkian could think of . The game
contains graphics 100. Plus a few surprises we drather not talk about
Any one of the tapes can be playedindependently from the other ones.

AC.PS.GAME. £8.00
DARWIN

Evolution a5 a game. You start as a single call. Environmental circumstances
change and you have to make decisions. If you adapt you may survive and
change. Ideally you end up as man but baware, depending on your decisions you
might end up being a fish or a bird. Perhaps evenaworm. AC.P.5. GAME £7.00

EVOLUTION OF MAN

The evolution of the human race started long ago. The game bagins somawhare
in that remote past, when our remote ancestors wore roaming the plains. As
climate and other factors change, you must adapt. The way in which you decide
to do this influences the ine of evolution you will take : Neanderthal,
Cromagr.on, extinct? Who knows.

Darwin and Evolution of Man are based on scientific facts and have a definite
aducational value. AC.P.5. GAME £7.00

THE GAMBLER'S PARADISE

A real treat for gamblers this tape contains craps, chemin de fer, zanzi {a Franch
dice gamel, roulette, heads and tals, horse race and a fow moda. Money on the
table, please. . . AC.P.S.GAME £3.00

PETERRABBIT AND THE MAGIC CARROT
Anadvaniurs for the very young
There is no longer any need for your youngest children 10 gaze wistfully at your
COompUter.
This new series of adventures is mainly based on graphics, and has some very
elemantary instructions (for which the help of a grown-up may be neaded)
Peter Rabbit goes on a quest for the magic carrot. On the way he can get lost in
the forest. meet nice [and not so nice) friends and he must find the secret cave,
then get out with the magic carrot.
Want to see somae litthe eyes ightup? AC.P.S.GAME. £3.50

Also avaiable! Peter Rabbit and the naughty Owl.

Peter Rabbit and father Willow.

Available for A TARIand ZX87T + 18K
C.P.S. 14 BRITTON STREET LONDON EC1M 5NQ

ZX81

HINTS AND TIPS FOR THE
ZX81 by Andrew Hewson £3.95 8 ame u 48181
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£61.95
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NEED MORE MEMORY
FOR YOUR ZX8l..?

16k Bank Account cassette by
Futuresoft + £10 Trade in on our 16k unit
for a 64k unit if returned within 6 months-

64K-£54.95

we at Pretorius Systems have commissioned a |leading electronics company to design
for us a low cost VERY high quality memory meodule specifically for the ZX81. It can
be used in any expansion systeam and simply Plugs
as such is fully compatible with the ZXB81 printer.
The 16k module will give you 16 times more memory and is finished in ABS
plastic. Their is also a E4k version which will praovide you with a pure B4k of

program POWER. This amazing achievement is packed into exactly the same casing
as the 16k module and looks identical. Note: these units are BRITISEH made and

should not be confused with low quality imports that overheat and have sloppy
connectors.

into the back of your ZX81 and

Nothing more to pay! Prices include VAT + FREE postage (overseas orders +£2)
19 days money back offer if not satisfied + 8 months warranty.

Your order is recieved at 8.30 and is despatched by 12.30 the same day.

PLEASE SEND ME: ﬂuﬂntitr Price Total

Date 16k 24.95
Biaire B4k 3 54.95
Address

Payment to: PRETORIUS SYSTEMS
Mail te: B.C.M. BOX 7977. WCIN. LONDON. ENGLAND.

YC8
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O
Electronequip

BBC1 BBC Micro Model A 299.00
BBC2 BBC Micro Model B 399.00
BBC21 Upgrade Model A to B 115.00
BBC22 14" Colour Monitor 287.50
ATM1 Atom assembled 2Kram 165.60
ATM2 Atom assembled 12Kram 188.60
ATM3 Atom assembled 5Kram colour 188.60
ATM10 Atom Kit 2Kram 132.25
ATM11 Atom Kit 12Kram 195.25
ATM25 New PAL Colour Encoder 43.70
ATM26 Atom 1.8A Power Supply 9.66
ATMS53 Atom DIN to Cassette DIN lead 2.30

Prices include VAT and Postage
fexcept BBC micro’s £2.50).
All items in stock — same day despatch.

All upgrades etc. are fitted free of charge and the
computer fully retested. Credit cards not accepted
for BBC micro’s.

ELECTRONEQUIP
128 West Street Portchester,
(opp. RUBY) Hants PO16 9XE.
Tel 0705-325354

ZX81 16K

ZX-MC

# ELIMINATE MACHINE CODE PROBLEMS with ZX-MC —
a new machine code debug/monitor for the ZXB1 16K.

# ENTER, RUN & DEBUG your machine code programs
independently of Basic commands, 2X-MC resides in RAM,
and leaves you 12 %K of memory to work with.

# SAVE & LOAD your machine code programs AT DOUBLE
SPEED. At last you are freed from storing your M/C in arrays
or REM lines.

® REGISTERS DISPLAY & BREAK POINTS to make
de-bugging easier — PLUS many more useful commands.

& A MUST FOR BEGINMNERS & ADVANCED USERS —
concentrate on your M/C programs, not on how and where to
store them.

® 2X-MC s supplied on a high quality cassette, with a
36 page operating manual.

Incl, VAT & P+

! £7.50 cwo) 3
o

l Aﬁfﬁ

Ses” SCREEN KIT 1
7 @ St A suite of machine code routines for use in Basic

o g !
v;f".g?' & programs, 1o enhance your screen display, and create

i z, ,a‘g) 2 DATA FIl B8 on casearte Screen K hbecomes parn of your

[

N

%
J

P Basic program.
/?:}-f, DATA FILES — Save & Load, at double speed, just the

Basic variables. Load different variables into the same
program, of exchange variables between programs.

« DRAW A BORDER e KEYBOARD SCAN
+ FLASHING CURSOR

« CLEAR PART OF SCREEN o LOAD ANY CHARACTER
TO WHOLE SCREEN

= INVERT VIDEO OF PART OF SCREEN « MEMORY LEFT
o CLEAR SCREEN BY SCROLLING UP. DOWN, LEFT

OR RIGHT Incl, VAT & P+ P
® Supplied on cassette with instructions. £5?U (C.W.0.)

Send SAE for more details. Programs available mail order
Allow up to 14 days for only, Please make cheques/PO
delivery. payable to:

PICTURESQU

6., Corkscrew Hill. West Wickham,
Kent BR4 9BB.
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ATOM USERS!

" ———___ ADROM 4000
WITH 2 CARDS

Problem! Two or more
Eproms and only one
socket on your Atom.
SOLUTION! is an ELINCA
ADPROM unit and use any as required
for only £39.10 incl. VAT etc.

Win an Adprom 4000 in our “One Line Program® competition.
Details in our brochure {don't forget s.a.e. please)

-, -
\ R =

" CONSOLE

can be supplied with single Adprom
as in photograph
Full details of all our products will be sent on receipt of an AS
5.3.8.

ELINCA PRODUCTS LTD (pept. ci
LYON WORKS, CHAPEL STREET
SHEFFIELD S6 2HL

NEW softwares for NEW computer

ZX SPECTRUM

Also available for ZX81 (16K).
SOUND & COLOUR ON ALL ZX SPECTRUM PROGRAMS
SEA WAR: (ZX-sp £7.00; ZX81 £6.00)

Completely new designed game for one or two players.
Attractive screen display and super control.

I GAME PACK |: (ZX-sp £4.00: ZX81 £3.50)

IQ GAME PACK II: (ZX-sp £4.00: ZX81 £3.50)

Each game pack contains three individual programmaes. You will
have lots of fun with them, and improve your 1Q too.

FREE IQ GAME PACK (I or Il state which when ordering) is
offered to the first 222 orders of "SEA WAR'' game.
Send s.a.e. for full details. Mail order only.

(All eheques and postal orders made payable to:

&1 Eigin Strest, Sheiton
Stoke-on-Trent 5T4 2BD

Software,

Please send me:
ZX-81
atE7.00
at£4.00
atf£4.00

Game
Sea War
IQ Game Pack |
IQ Game Pack Il
lenclose £

My address is

£X-5p
_atf5.00

at£3.80
—__8tf3RD
for above items.

My name ___

—= = tewr Bingadr - s

All prices included VAT and P&P,
U.K. delivery: Allow up to 28 days.



The specialists in internal plug-in
e memores for ZX compulers announce; {
® | ﬂ
o -
5 80K L
Q5
58  SPECTRUM :
_-P now attainable for the price of a 48K VIC-20 CPU 150.00
modell! with our SP80 low-power £ VIC-20 C2N Cassette  34.00
Sinclair look-alike. ATOM BK + 2K Kit 119.00 VIC Printer 187.00
| . I b : ATOMBK + 2K Assy. 149.00  VIC Fioppy Drive 304.00
Functionally identical ta the Sinclgrr 32 K intermal plug-in expansion but wath double
thcr':_-a::m:;-:ﬁ:::f:o ;ns-:; plugs inte the sockets provided on the 16K SPECTRAUM ATOM BK + 12K Assy. 170.00  VIC Memory Exp. Board 98.00
by Sinclairfor his 32 K expansion board. Instructions 1o our usual high standard makes ATOM 12K + 12K Assy. 199.00 VIC 3K RAaM Cﬂrtndgﬂ 23.50
fitting very simple indeed. The SPE0 i no way interferss with Simclair add-ons — 2X ATOM Power Supply 8.00 VICBK RAM Cartridge 35.00
Printer, RS5232 interface, Micradnve . . . ATOM Econet 70.00 VIC 16K RAM Cartridge 56.50
"""""""""""""""""""""""""""""""""""" ATOM Eprom WVIC Programmer's Aid
" New low prices on our highly successful internal memones for 235” . :;:' Programmer  40.00 Cart 27.00
i “Fini It E il Cl ] Y X ; .
!:.::r:nn Robotics, ‘Finlendia House', 14 Dan:!:m[':“::::. L{?urigiiw s Prog. Power Toolbox 24 50 VIC Super Exp. High
e - — e T R A T e TR ATOM Disc Pack 275.00 Res. 27.00
L e S M ATOM-BBC ROM 4300  VIC Machine Code Cart. 27.00
INCREMENTAL internal 2K plug-in memory €17.78 (- *10% off Acorn & Bug-Byte WVIC Joystick 6.50
extension far ZXB1 espandable !‘Q‘ :_ﬁ_F_C___ o S L g . = ATOM Sﬂfl‘ﬂ'afe .“}% Off \-"Il: TBI}'E‘S and
Additional 2K chips for above (HME116P-3) £4.50 Z Gt st Games Cartridges
MAXIMEM B4 K intarnal plug-in memory for ZX81 £49.95
e e Printers (Atom or B.B.C.) B.B.C.
MINIMAX 16K version of MAXIMEM upgrade- £34.95 MX80T 260,00 A - B Expansion + Test 90.00
2 able to B4K with our chip axchange senice =~ [ R MX80T/3 209.00  Part Expansion (32K RAM +
E SPEO 64K internal plug-in memaory extensionfor  £60.00 MXBOFT/3 340.00 Printer |/face) + Test 46.00
g 4N SYECTAUM gy DOK af uaer P M ——— MX82 330.00 RAM Expansion Kit 26.00
S SPEQ Kit version with full instructions £44.00 -l i MX82FT 362.00  Printer Interface Kit 9.83
SPRD fitting senvice (pnce includes excess pip) £9.00 MX100/3 440.00 Bus Ekpansmn K'! B.65
e — Frop GP 80 185.00  Analogue Input Kit 9.90
Telephone equiries on 01 471 3308 | Postage and Packing  45p
5 Sk e BBC or ATOM Jumper 15.00
A% pricws aloandy, mulude AN [foTALE =~ Maonitors (B.B.C.) * Please Add 15% V.A.T *
PRigaa riek tfyou. suoniee 8 AT rent - i - BMC 240.00  * Orders Over £20 Post Free *
Pasiinds. Jass £ 1100 NEme g O T N Microvitec 260.00  * Orders Under £20 Add 50p.
Send stamped addressed envelope plus soditional 12%p stamp for catalogue 2114L RAMS 0 Postage *
Cheque/Postal Order payable to EAST LONDON ROBOTICS £ : :
Name: Me/Mrs/Miss — — Books & Software — Spares and Repair Service
Address: e e S - ———— Send for Stock/Price Lists ———
STOP PRESS! Transfer all your ZXB1 BASIC and Machine code programs and data
onto your SPECTRUM in minutes wih our new SLOWLOADER available soont D.A. Cgmputers Ltd.
184, London Road, Leicester, LE2 1ND.
Telephone (0533) 549407

& BYGER BYTE 32K
S + Ram Pack

Why put aside your 16K Ram Pack
when you can use it together with the
NEW BYGER BYTE 32K + Ram Pack.

The result being 48K of memory!!

No trailing leads or wires and no extra power supply required,
all you need do is plug existing 16K ram pack into
the back of the NEW BYGER BYTE Ram Pack.

And BINGO!! 48K of memory.

The NEW 32K + Ram Pack

is tested and guaranteed with e

the following 16K ram packs;

Bug Byte, Sinclair & Downsway = In C.

Please telephone for further information.
Please rush me by BYGER BYTE 32k Ram Pack

ADDRESS ......... e o A R T g S :
PLEASE MAKE ALL CHEQUES PAYABLE TO

Phoenix Marketing Services
Oaklands House, Solartron Road, Farnborough, Hants. GU14 Stll:;_

Tel: (0252) 514990. = =
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ZX 81, SPECTRUM OWNERS

IT'S HERE! THE BOOK YOU'VE BEEN WAITING FOR!

LEARN WITH YIEEE!F&LA_L&EE_{B;WHPHTBR

LUK AT THESE FEOGRAMS -

ACORN ATOM

Country House, the famous
AFRICA DIAMOND was
hidden. Legend has it that
possasfion of the gem wall
give countless wealth and
even magical powears!
Howewver, 1o take the gem is

ALPHABET ICAL ORGE Input up to 450
] computer sorts them,

SANTI-AJRCRAFT GUN A very enjoyable no easy task! Vampires
game . dwarfs, wild dogs, 1o name

a few, have taken over the
house, and will walcome you
with open jaws! All this
makes the AFRICA
DIAMOMND a true test of
cunnning, intelligence and
wit. Are you smart enough

CAGE Works out all the inform-
atlon you nidtd to know about
mortgage loans for house purchase.

SDRAN 1MNG Draw trees, faces.
m:w ings coms alive.

Magi

i Print out a calendar

i DOVER starting in any year. 1o take the gEI‘I‘I-? After all,
: the most you
& BARRO ETTER WRITING “Store up to 20 have 1o lose
rame s an a ol O . Write lectars ‘3 rr”er
2 CAMDRIDGE famt. You :
4 DUBLIN - MIES PIMG  An amazing i g :
LYping program which remtsbors up Lo i\ g o Lo
400 words from your text and evercy ]
tims you type in a4 nmow  lecter, v !
Nttt il RAMTRONICS | ™ A4
o E ird CUFTBRT1Y CYping. If the guusa, A R
Cinted below the line, ia coreeck; a
- e YRt werd iu AR . An advanced adventure game written for the ACORN ATOM.
' = following space in one sLrake. AFRICA DIAMOND was written 1o give you a full 10K of program

power for the regular expanded ATOM., in doing so AFRICA
DIAMOMND has used technigques new to ATOM programs.

THE AFRICA DIAMOND

Please ruh me AFRICA DIAMOND. | enclose cheqgue/PO foronly ¢
£6 (fully inclusive). Payable to Ramtronics.

SGEOCRAIHY QU IE Draws & map of the
* Fritish -'a!#l and works through a 25
round guiz in vwhich you have to pick
oat the name of the flashing
location. Very educational.

ALSD If you have a full-slized
kuyboard, You can teach yourselfr to
Lype .

— T sPrograms not suitibic [or Spactrum.

Learn With Your Sinclalr Micro-Computer £5 Inclusive
Book with set of camssttos £12.50 Inclumive

Send F.0. of crosscd choque made paysble to Mc.P.L.Donovan, tois
Mr.F.L.Donovan,
20 Dixon Drive,
Stonsygate

Liricostor LEZ iEé

Send 10:
RAMTRONICS, P.O. BOX 173. LONDON SE24 9307

ADVERTISEMENT INDEX
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BEFORE YOU BUY
YOUR MICRO!

COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES

ALMOST EVERY MAKE OF POPULAR COMPUTER STOCKED
AT PRICES WELL BELOW RECOMMENDED RETAIL

GIVE US A RING
ON 01-441 2922

AND SAVE £££’s WITH THE
LOWEST PRICE GUARANTEE

Ii All products carry a 1 year guarantee (parts & labou

Pay and extra 10% for a 2 year guarantee

INSTANT CREDIT
JUst pay the
depDSI'f by & redit
Card andg
take it awa y

N—= | | — == - e
MAIL ORDER SHOP

14 Station Road, New B t,
“Europes Largest Discount i.asordshire. ENS 1OW

Personal Computer Stores’ (Close to New Barnet BR Station -
Moorgate Line)

TELEPHONE SALES Telephone: 01-441 2922 (Sales) 01-449 6596
OPEN 24 hrs. 7 days a week Telex: 298755 TELCOM G
01-449 6596 OPEN (BARNET) - 10am - 7pm -

Monday to Saturday




Avnpilable since July 1st, probably tha first
Spectrum Software in the world (as was our ZXE1
softwara), hate it is:

SPECTRUM ARCADE PACK 1
featuring: Missile Commander: defend your city

against ICEM's streaming from the heavens, causing a senes of multicoloured notsy explosions, you must also
daal with marsuding enemy bombers. Thera are 10 skill levels, as the city quakes under 3 nuciasr attack you afe
given an on screen score. Lunar Lander: falling towards the lunar surface your lander must be brought to a
safe halt on the green moon, a new surface is generated, on each run. You have only limited time and fusl

This program makes full use of the Sp-eclrum HIRES graphics and programmable characters. ALS0, m the

same package, AVALANCHE, i
breakout game where knocked
bricks don't just diza ;pﬁlr lllt}
drop — on  you!
spectral  Kolaidescope. PLAH*.‘J.
tumns the Spectrum in 10 8 musical
insfrument. These programs use
micode and exploit the fulles
Sound and Hi resolution graphics
potential from your Spectrum.
£5.00 (the entire package)

Available end of August: ARCADE
PACK I, featuring two more all
time favourite Video Arcade games.

ZX BUSINESS SYSTEM

Mowe inatalled in many businesses, comes wath PURCHASE, SALES LEDGER
tor 100 + entnes per weoek, does daybook anakysis, VAT incl. and excl., totals,
password protecton plus many Mote excellant foatures. You also ge1a 5TOCK
CONTROL. MAIL LIST and PHOMNEROOK. Eisv 10 usc, designed for everyday
small businesses. Includes instruction book and tape. £17.00 incl. VAT

‘-“-.nd does the job of systems costing hundreds o pounds.

ZX AUTOCODER

Wirrng mm;hln# mdn"

Some love i, some hate it but AUTOCODER st gets on with it. Helpeng you
produce maching code programs from BASIC. Eawy 10 wsh and wvary hodpful
Corverts PRINT, PRINTAT, IF THEN, GOTO. GOSUB. LET INKEYS, POKE,
PEEK, CLS, etc ALL 5 00 inch

MORE DEALERS ARE INVITED

FOR THE INCREDIBLE

ZX Spectrum

AND THE ZX81

ZX VIDEO GAMES

This Ltost packaoe of soltware 10 be released must surely be the mose IMATHY
svprlabde in the workl. 11 fastunes o0 ono cassatte all the last action machine
code games that ather companies would sell for 05,00 sach, bul we are abla To
Lreng you oF the Tolionng Machine Cogde Arcade pames for that price. Mot only
e they exceiient vadue for money but they are of the linest guality avadabke for
the IXET. ZXVGE contain

UFO BOMBER

You ¢ o 5 Mefsdn o destroy enefy fesl pumpd and matallabons cﬁih!
dwectiang of 'movemant through caves, Tuel Oumps and ower rocky lunar
terraen, You chop amart bombs and can siraffe wiih your gun that fres
StrearTeng lager shelly, This Qame s compalatoly addictve, and fivel you on
screon and Hi sores

SPACE INVADERS

This s not our “wersion™, this s just Bke the real thing, with four tvpes of
crawhng mvaders, defences that crumble &5 they are hil, UFD's for entra
scores, Onscrecn sCoring and Hi scores This game i brliant!

GALAXIANS

Wave alter wave of swdepn g saditrs drop thimr bombs 8t you. Your anly
hope & to dodge and destroy them. This is 2 most sddicine game, and we
guaiantes that the game will make your ZXB1 oaly coma to Me

Thes pame pack CONTENS SOMe OSNEF fag I.I'I|I:|. maC g COOE Qamds. Bt you'R
hawe 1o getla copy 10 g owt what they arel

Wie abashuindy SUSFANTEE TNET [N vl De Dhe Degt valug DaCK of vigeo GameL
sof twaie you hgve ever had, for guantity 30 guakty. To make fweie, just sk
someone who has had thes pack, snguime 81 your Cal omoutar Shop, O send

SHOWROOM

Operung shortly opposite Debdale Park, Gorton, Manchestar
Al priges ingl. VATR and plrp. Please send 10

CONTROL TECHNOLOGY. 39 Gloucester Road, Gee Cross
Hyde, Cheshire SK14 5JG (061.368 7568

16K PACK 123

Pack 1, 2 & 3 mclude all of

AlIR TRAFFIC CONTROL: Arumated radar screen of busy airport shown. You
misst bring planes into land: INVADERS SELFPLAY: PHONEBOOK — keep
iriends’ and relatives numbers on cassette. COMPUTER DATING, who waill it
pick for you and those around you for a lugh. ADVENTURE ATLANTIC: you
may become very fch of mamconed forever. BREAKOUT: SOUASH:
LANGUAGE TRANSLATOR: transtates any European language 10 any other,
COMPUTAPUNT: predict horse races and football pools with you ZX.
INDISCOD, wdeo roadracer. DRAUGHTS computer chequers, with kings
BATTLESHIPS, nautical naoval battle at home. MASTERMIND: brain teaser,
see if you can beat & rmecroeleCtroic mind

THIS MASSIVE PACK OF SOFTWARE I‘S OMNLY £5.00

Air Traffic Control (ZX81) Space Invaders (ZX81)
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