Spectrum software

Tony Bridge reviews
another selection of
Spectrum games in his own

inimitable w.!L including
.J'c!par Ah Diddums and
Knot in 3D. See page 14.

Programming

Bob Skinner looks at the
advantages of using
two-dimensional string
arrays when constructing
programs. See page 17.

Memory map

lan Logan explores the
intricacies of the Spectrum
memory map in the first of
anew five-part series
starting on page 24.

New releases

Exciting new games for
Spectrum, BBC, Vic20 and
Dragon 32 including
Jumping Jack from

Imagine, Starship
Enterprise from Silversoft
and Droids from

I Morrison (Micros).

See page 45.

Computer Swap
01-930 3266

| Free readers entries to buy
or sell a computer.

Ring 01-930 3266 and give
I us the details.

2%81 SOFTWARE FOR SALE. Over
40 casselles, including Pimania, Wu
Calc. Forth. Krazy-Kong., Vu File
Chess, Adultery, Sabotage. All 40 for
£05 [or spiil them up). Ritchi, 7 Victoria
Bulidings, Lower Bristol Road. Bath
BA2 3EH
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Major break-
through for Adam

THE Colecovision Adam
computer announced at the
Consumer Electronics Show in
Chicago a fortnight ago has
been hailed as a major break-
through in both and
performance.

The Adam. with a specifica-
tion typical of machines cost-
ing four times its $600 { around
E400) price tag, comes as a
complete system including the
memory and processor mod-
ule, a separate kevboard and
the SmartWriter printer.

The memory module is the

pricing

ZBUA-based processing heart
of the Adam with 80Kk Ram.
one built-in stringy micro-
floppy drive. a Rom cartridge
slot capable of accepting the
full range of existing Colecovi-
sion games cartridges and four
additional expansion slots.
Screen output features 36 col-
ours with a 32 sprite capabil-
ity. and the Adam has three
sound channels.
The keyboard is a separate
unit with 75 full-travel keys.
The SmartWriter is a letter
Continued on page 5

Earl’s Court
fair a
let-down

DESPITE the increased size
of the 1983 Earls Court Com-
puter Fair — with over 135
exhibitors the event was a
disappointment.

Many of the new products
shown at the Commodore
Show the week before — like
the SX64 portable computer
and the Commodore 64
Speech Synthesiser — failed
even to make the mile-long
journey.

lexas and Atari failed 10
exhibit any new hardware, and
Acorn decided to hold off any
new advances until its own
show in August.

In what was perhaps the
biggest disappointment of all,
Sinclair Research had no sur-
prises to unveil. Not even any
non-surprises — such as a mic-
rodrive.

S0 1t was left to the smaller
manufacturers to provide the
interest. Two new computers
were on display for the first
time — the Memotech
MTX500 machine and the

Continued on page 5

TEXAS
Tl 99/4A
CﬁSSET‘lE LElDS

E - -
INCL L'nm-‘ POST 5 J
AND PACKING 3
Single Recorder only
Orders o [Dept. PCIW)
Clares, 222 Townhalds Road
Winsford, Chashsre CWT 44X
Tel: Winslord 51374

BEC ORIC, LYNX sz

CASSETTE LEADS /G& 0

WITH MOTOR E_,ON-[Dc)L -
DIM 1o DIN o Wt

1N 1 e
DiN 1o JACKS \\:“;_—_)//

£2.95 e

Orders to: (Dept. PCW)
Clares, 222 Towndiglds Road,
Winsford, Cheshire CW7 4AX

Tel: Winstord 51374

DRAGON 32TANDY COLOR
Now 4 - yes 4 - fabulous
magazines just for you! I [
“RAINBOW"

“COLOR COMPUTER NEWS"
“COLOR COMPUTER MAGAZINE"
“"HOT CO-CO"
all plus EXCLUSIVE UK/ European Supplement
and Fres advisory servica, Send £2.25 -+ 57p
SAE) for sample copy 1o ELKAM ELECTRO-
MICS (Dept. POP). FREEPOST, 11 Bury New
Road, Prestwich, Manchesier M25 6LZ Tel

0B1-738 7613,

BBC ADVENTURE. Sword of desting
for BBC Model B microcomputer. Full
32K, over 100 locations. Can you crack
the cryptic clues? Maim the marauding
monsters. Only £6.99, from Paul Furle,
50 Malvern Awvenue, Bexleyheath,
Kent

SIX 16K ZX81 MACHINE CODE
GAMES. Fantastic value, over 70K on
quality cassette. Centipede, Haunted
House, Berserk, Nasties, Kong, Kermit
plus introduction. £5 to N. Sheard, 2
Ashbrook Drive, Prestbury, Chashire
SK10 4BY

x * CHICAGO FAIR EXCLUSIVE — PAGE 4 » x

JUPITER ACE USERS. Eight new
games programs for only £1 plus SAE
fo: Inkapaxi Software, 17 Patrick
Street, Grimsby, South Humberside
DMN32 0JQ

Continued on page 40




Artic Computing, the makers
of Gobbleman, Galaxians,
Ship of Doom, Combat Zone,
Voice Chess and many other
bestselling home computer
games are looking for
programmers with bright
ideas!

Hove you got the of
the decade |

inslde your head?

Could you invent another
Pac.Man? Or the 1980’s
answer fo Space Invaders?

If you can devise new games
and write them into workable

WANTED! PROGRAMMERS WITH IDEAS!

programs for a wide range of
home computers then you
could be the person we're
looking for.

E£L£LLEEs for Programs!
Artic will purchase your new
programs as well as
guarantee high royalties on
all subsequent sales. If the
game you devise is even
moderately successful this
could mean considerable
earnings for you.

Unlimited rechnical supporti
If we think your ideas have

LI T T I T

potential we will provide you
with full technical support —
all the hardware you need,
assistance with program
development and advice on
how to create even more
popular programmes.

All negotiations in strictest
confidence. Please write to
Managing Direcfor.

Artic Computing Limited,
396 James Reckitt Avenue,
Hull, North Humberside,
HUB 0JA.
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Articles which are submitted for publication
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articles, and any accompanying programs,
should be original. It is breaking the law of
copyright to copy programs out of other maga-
zines and submit them here — so please do not
be tempted.
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you want {o have your program returned you
must include a stamped, addressed envelope.
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responsibility for any errors in programs we
publish, although we will always try our best to
make sure programs work.
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The second annual Computer Fair,
which was held at Earls Court |last
week, was more notable for its absen-
tees than for its participants. There
was no Electron and, despite rumours
to the contrary, no microdrive.

The microdrive was first announced
at last year's Computer Fair — more
than 14 months ago — with the
immortal phrase “coming soon". De-
spite intense pressure from aggrieved
Spectrum owners, and the appear-
ance of a microdrive case at one
computer show, it is still “coming
soon”. Indeed, the recent Sinclair
advertisements have omitted to men-
tion the microdrive at all.

Provided the microdrivé lives up to
its specifications — storage of up to
100K, transfer rate of 16K a second
and an access time of 3.5 seconds —
it is still likely to prove extremely
popular. But, if the microdrive does not
appear soon, Sinclair may yet find the
Japanese have beaten him to it.

The other notable absentee from
this year's Computer Fair, the Elec-
tron, is likely to appear at the Acorn
User exhibition in August. While this is
not quite as late as the microdrive, it is
still a long time in a market that is
becoming increasingly competitive.

Allin all, the Computer Fair this year
has been fairly subdued, compared to
last year's extravaganza which coin-
cided with the launch of the Spectrum.

Next Thursday

Play next week's star game, Satellite
Docking for the 16K Spectrum, and see
if you can manouevre your space shut-
tle to match the spin of the satellite in
order to dock and refurbish it.

iIssue
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Adam
Colecovision

Continued from page 1

quality daisv-wheel 80-column
printer based on the Smith-
Corona TP-1 printer which
[ comes complete with a Smart-

Writer word processing soft-
ware package bmlt into Rom,

Adam’s Basic s compatible
with Applesoft and the
machine comes complete with
an arcade game — Buck Ro-
gers Planet of Zoom — and a
pair of joystick controllers.

Expansion options for the
Adam include a 64K Ram
pack. a further 500K storage
drive, an expansion module
making the Adam able to
accept the full range of Atari
VCS cartridges. and a further
module giving the Adam CP/
M compatibility.

Software for the Adam,
apart from Coleco’s own Rom
games developed for the Col-
ecovision will include Logo.
SmartBasic (a simplified Basic
for young children) and a
range of home management
systems.

The 5600 Adam computer

system can be achieved in two
ways: either by buying the
Memory module. kevboard
and printer outright or by first
buying a Colecovision video
games console and then
adding what is called the Ex-
pansion module three. com-
prising the memory storage
unit. keyboard and printer.
Either way the result is the
same — a complete svstem for
around £400. In the US the
price of the games console is
$170 and the price of the ex-
pansion computer will be
around $430.
The Colecovision games
console has now gone on sale
in this country. price £149,
The add-on computer
keyboard/printer Adam  sys-
tem, and the all-in-one Adam
system are both expected in
the late autumn.

Computer fair
Continued from page 1
Video Technology Laser 200,

Camputers showed its 96K
version of the Lynx. together
with a redesigned Alps disc
drive, Centronics printer inter-
face and joystick interface.

Dragon Data showed a pro-
totype of its disc drive, a single
half-height 5%-inch system
with a formatted capacity of
just over 184K,

Jupiter Cantab slashed the
price of its Forth 3K Ace to

Memotech emphasis
is on expansion

MEMOTECH'S new MTX500)
computer, launched at the
Earl’s Court Fair. places the
emphasis firmlyv on flexibility
and expansion.

The basic machine, costing
£275. can be expanded more
or less indefinitely to a system
costing over £45.000,

The starter MTXS500 15
Z80A-based with 16K Rom,
32K user-Ram and 16K video-
Ram. Rom includes MTX
Basic with a built-in Z80
Assembler/Disassembler. Dis-
play is 16 colours with 40
columns and a 256 x 192
16-colour high-resolution
graphics mode. There is a
Sprite capability and eight in-
dependent virtual screens. A
3-channel sound synthesiser i
built-in. The professional-style
kevboard features separate
numeric and function pads.
Outputs include twin joystick,
cassette, Centronics. tv. moni-
tor. hi-fi and twin RS5232
ports. There is also a Rom
cartridge slot and a further,
uncommitted I/O port. Expan-
sion options include user-Ram

expandable to 512K, an 80-
column card, 5%inch and
sinch floppy discs, Winchester
hard discs and up to eight
256K or IM ‘silicon” discs.
CP/M will be available. An
d-station  ‘Oxford-Ring" net-
working system is being de-
veloped and a 16-bit add-on
processor is in the pipeline.
Then, it desired. keeping all
the peripherals. the MTX3500
unit can be replaced by
Memotech’s up-market
machine, the Orchid SM1.

All of which makes the
MTX500 a machine that can
grow from a home micro up to
a complete business system.

Software: for the MTX500
consists so far of a range of
arcade games but more serious
packages — word processing.
accounting, filehandling —
will follow. Other languages
include a variant of Logo sup-
plied as standard and Pascal
available soon on Rom.

The MTX500 machine
should be in the shops in the
late Autumn, with the Orchid
SM1 to follow early in 1984,

Sinclair option
on De Lorean

CLIVE Sinclair has purchased
an option on the De Lorean
sports car factory in Northern
Ireland.

Sinclair, who has been de-

£57.50 and announced an Ace
164+ machine with 19K for
£89.95. Also of note. Mattel
put its Aquarius machine on
sale for the first time, available
on the Silica Shop stand for
£79.

On the software side, most
new material had already been
seen at either the recent ZX
Microfair or Commodore
show. Consequently. most of
the new material was either for
the Dragon or BBC machines.

veloping an electric car in
Winchester, hopes to use the
site as an assembly plant. The
Dunmurray-based factory
possesses one of the most ad-
vanced plastic moulding sys-
tems in Europe. e

Talks between Sinclair and
the MNorthern Irelund Indust-
rial Development Board have
been in progress since Febru-
ary. Details of the plan have
not been released. but a Sine-
lair spokesman confirmed that
“Sir Clive has purchased an
option to acguire a major por-
tion of the assets of the De
Lorean plant from the joint
receivers’,

The first prototvpe from the
Sinclair Vehicle Project is not
expected to be unveiled before

01-930 3271

Laser has
coherent
approach

THE latest micro to lay claim
to be the cheapest colour com-
puter is the Laser 200, manu-
factured by the Hong Kong
company Video Technology
and now being imported to
this country.

At £69.95 the machine
offers a ZROA processor with
16K Microsoft Basic, 4K Ram
(expandable to 68K). nine col-
ours, one sound channel and a
Spectrum-like keyboard. Dis-
play is 32 x 16 characters with

" two graphics modes — 64 % 32
with a colour resolution of 2
2 pixels and a high-resolution
mode of 128 x 64 with a
choice of two sets of one back-
ground and four foreground
colours.

The Laser features cassette
part, tv outpul. monitor out-
put. expansion and peripheral
ports. There is an optional
single-keyword entry facility.

The Laser 200 will be avail-
able in July. A 16K Ram
expansion unit should be avail-
able at the same time, for
£29.95. August should see
joysticks (£19.95 pair) and a
Centronics interface (£19.95).
A four-colour printer
(£149.95) and 64K Ram pack
(£59.95) should follow in the

autumn.

A range of games, educa-
tional and utility software will
be available at launch — some
18 titles — with a further 17
titles at the end of the sum-
mer. All are on cassette priced
at £3.95 (4K) and £4.95 (16K).
Some UK software houses are
also working on material in-
cluding Abbex and Protek.

1985. However, it is no secret
that Sinclair has been working
on advanced battery technolo-
gy with a view to developing
the world's first mass-
produced electric car.

The Sinclair Vehicle Project
15 wholly owned by Sir Clive and
the De Lorean deal will be
financed by Sir Clive personal-
ly. not by Sinclair Research,
his highly successful computer
division.
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game a challenge for kids of all ages
NIGHTFLIGHT

SALAMANDER GRAPHIUS SYSTEM

for all Oric owners!

ORIC GAMES COMPENDIUM
Derby, Kingdom, Viper and Space Station

DRAGON 32 and TANDY 32K (please specily)
Dragon Trek £8.95. Wizard War £7.95
Golf £7985 Grand Prix £7.95 Vulcan
MNoughts & Crosses £7.95. Games Comp

D1 £7.95. Salamander Graphics Syslam
£9.95. Super Skill Hangman £7.95. Star
Jammer £7.95. Nightflight £7.95

r

NEW RELEASES

- Wiping the sweat from my brow, |
searched the inky blackness, ahead for signs of enemy
fighters. Through Star Jammer was the best ship in the
galaxy, my dwindling energy reserves made me doubt 1 could reach the next stargate
one-player space arcade game requiring one joystick)

SUPER SKILL HANGMAN Hangman as vou've never played it before! A vocabulary of
over 1,000 words, three levels of difficulty and an optional timer make this classic word

An accurate simulation of flying a single engine light aircraft,
Mightflight allows for take-off, landing and aerial manoeuvres including loops and rolls

A comprehensive picture drawing system for the
home computer enthusiast, Pictures in any mode or colour set, text on the hi-res screens
and storage of pictures on tape. Requires one jovstick,
ORIC TREK — A version of our classic Dragon Trek for the Oric-1! Ten levels: of
difficulty, three sizes of galaxy and more features than vou can shake a Klingon at. A must

Four exciting games for the whole family: Donkey

BBC MODEL B

Dragon Rider £7.95. Tanks! £7 95 Games
Comp B1 £6 95 Games Comp B3 £6.95
EDG Graphics (tape) £24 85. EDG Graphics

(disc) £29.95

ORIC 1; Oric Trek £9.95. Games Comp 01

£7.95

NOW AVAILABLE AT MAJOR BRANCHES OF:

Mail Order (add 50p p&p) and Catalogues (send SAE) from
Dept C, SALAMANDER SOFTWARE, 27 Ditchling Rise, Brighton,
East Sussex BN1 4QL. Tel: 0273 771942
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LETTERS

A small

bug!
Cungralu!aliuns and “thank
you'" to Paul Sellin for the
fine adventure program for the
Spectrum, published over the
last three weeks.
Unfortunately, I'm afraid a
small bug has crept into it,
resulting in the map not being
entirely accurate. The prob-
lem lies in the figure 107 at
the bottom of the left-hand
side of the map. Like the other
figures. this has a space
printed after it, and in the case
of *10™ this results in the main
line of the map being printed
one space too far to the right.
I suggest the following cor-
rections to line 9220 (I refer
entirely to program line 9220,
and to the lines within it as
printed):

On line 2, put a space near the end,
before 12 ("12)

On line 4, omit the space between the
quotes

On line 4, add AT h — 1,8;

Online 6, change x + 6 into x + 7

Once again, thanks for a
fascinating program and
thanks, too, for an excellent
magazine.

Michael Kirkland
20 Batey Avenue
Rainhill

Prescot

Merseyside L35 SLT

Prompt and
polite

had a 16K ZX Spectrum

and I decided to upgrade it
to 48K. 1 looked in all the
computer magazines that |
read, and saw an upgrade in
the classified advertisements
at the back of your magazine
that [ thought offered good
value,

I sent off the money for the
upgrade kit and four days la-
ter. it arrived. I got someone |
know who repairs computers
to install it for me. Unfortu-
nately, the extra memory did
not work. He gave the kit back

and get a replacement.

I sent off a letter with the
chips, explaining the situation.
Four days later, [ received the
replacements. and a letter of
apology. The letter also said
that the original chips were
being tested and, if they were
found to be faulty, they would

to me and told me to return it’

refund postage. They also said
that if the chips that were sent
as replacements were faulty, I
was to send off the machine,
with the chips. and they would
insert them without any extra
cost, as they normally do. The
replacements did not work
properly, so 1 packed the
Spectrum in its box, and sent it
back with the chips and
another letter,

Seven days later, 1 got it
back through the post with a
letter explaining that although
the chips were tested, and
found to be in perfect working
order, the sockets in the com-
puter to receive them didn’t
work. They sent back the
sockets and. even though they
did not usually do repairs, they
fitted the chips at no extra
cost, directly on to the circuit
board. 1 was told that they
hoped that this would in no
way prevent me from doing
business with them in future.

I would like to thank J C
Brewer and the company’s
representative who sent the
letter for prompt. polite ser-
vice. Also, | would like to say
that 1 will certainly turn to
them in future if need be, as |
was so impressed with their
service.

Peter Mirtitsch

11 Bengairn Street

Haghill

Glasgow G3l 30R

Nice to hear of a company

being praised for doing some-

thing right. Congratulations to
J C Brewer are in order.

Disconnected
ear!

ere is a tip which your
readers may find useful.

I was fed up with constantly

pulling out the Ear plug on my

cassette recorder when saving

programs from my Spectrum,
until I came up with a solution
which works really well and
enables both Ear and Mic
plugs to be left in at all times.

I fitted a lever-operated
micro switch (Subminiature
SPDT lever switch from Tandy

der case so that it was oper-
ated when the record button
was pressed. Using the two
outer connections I wired it up
in series with the Ear socket.
50 that in the record mode the
Ear socket is disconnected.
Only the inner pin of the Ear

socket is disconnected, the
outer (screened) pin does not
matter.

This simple inexpensive
modification has proved very
effective and easy to fit and
use.

Barry Ashfield

37 Cottesmore Road
Hessle

North Humberside

Threatening
to leave!

Having just read your
adventure column in Vol
2 No 22 where you say *‘ask a
friend to help™ in The Hobbit,
I feel 1 must ask more than
this.

No doubt we all asked for
help and received the reply
“ask a friend” and no doubt
we all decoded the clue. telling
us to be carried, but all efforts
to get through the window are
failing.

My wife is threatening to
leave, my kids are begging me
to play, the car is due for a
service, the house needs paint-
ing and my boss wonders why
I sit staring into space.

Please help me get out of
the Goblin's Dungeon before
the Spectrum is tested for its
aerodynamic qualities across
our lounge!

Roger Spurr

3 Bacchus Way
Morton

Derbyshire DE4 3AG

Without giving too much away,
your problem will be eased if
yvou first open the aforemen-
tioned window,

Is it
gobbledygook?

Iam in the process of prepar-
ing some material relating to
the uses and abuses of micro-
computers generally and to the
crazy things they say in micro-
computer manuals specifically.
If any of yvour readers has a
relevant funny story. or can
point to specific instances of
gobbledygook in manuals, I'd
be delighted to hear from
them.
Michael Thorne
Computing Mathematics Dept
Mathematics Institute
Senghennvdd Road
Cardiff CF2 4AG

Tracing information . ..

he Sinclair Spectrum needs

a Trace command to print
program line numbers, vari-
ables, etc, as each one is ex-
ecuted by the computer; a
useful aid to debugging.

My method makes use of
the printer, as [ find that print-
ing Trace information on the
screen leads to confusion. By

1 LET TRACE=1:
10 use tra
the trace make t
LET TRACE= B

‘on’

120 LET x=10:
NT

GO SUB

Bn =
130 LET x=x +4~
140 GO SUB
15@ IF

2" : PRINT
16@ LET x ...x +E

178 GO

e2": PR
19& S5TO
B : LET £ =@:
indicate
variable value.
518 FOR 9 1. TR X
S22 LET =E 3§
53@ E“T g
5S40 RETURN

=1
TRQCE THEN PRINT

aa
iﬁﬁ IF'N;H‘F!CE THEN PRINT

IF THF]I‘:-E THEHRPRINT B3;

setting a ‘switch’ at the start of
the program you can turn the
Trace on or off.

Here is the system applied
to the program on page 38
of the Spectrum Manual.

L V Phillips

17 Elizabeth Ave
Ibstock

Leicester LEG ING

REM The s=witch
To turn oOfFf
Line

e.
is
trace THEN PRI

REM Th:ﬁ will give the
the vgriable.

S
1EBPIFN'TI'RFICE THEN PRINT 83; "LiZz2

#3; "L1S

#3; "L1E&

"LSO
The ‘L’ to

Line number rather than
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Including VAT and Postage and Packing.

I Tick for further information

H CJ VIC.20 PRODUCTS
0 COMMODORE 64

I All pnces subject to

I auailabun: or chaii without nolice

PLEASE SEND ME Name
VIC 20 16K RAM PACK M= —
Oty Price TOTAL

£28.95

(24hr. ANSAPHONE SERVICE)

AlgrdhRa Aigerth L

| enclose Cheque, P/O for .. ........ .
CREDIT CARD [ ACCESS (1] BARCLAY CARD [

1 Y 0o

Pitald

PORC.W.6

L17.051 727-7267

-———__‘
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A NEW LOW PRICE FROM
FOX ELECTRONICS

SPECTRUM
UPGRADES

-~ £21-00

INCLUSIVE (Issue 2 machines only)
A high quality kit at a new low, low price which simply plugs into existing socket
within your Spectrum, no soldering is required and step by step instructions are
supplied.
PROBABLY THE BEST KIT AVAILABLE AT DEFINITELY THE
LOWEST PRICE

Should you require any more information on the kit or any other items, please phone or
write to us at the address below.

Also available for both the And for the Spectrum only the Spectrum Echo, an
SPECTRUM OR ZX81 amplifier with a tape switching interface giving
The FD42 Keyboard. A keyboard to house your you the facility to save and load without switching

Spectrum/ZX81 PCB and give you a full typewriter type leads. Also incorporates a
keyboard, no soldering or electronic knowledge re- cueing facility for easy
quired to fit. location of programs.

Only £29.95 inclusive Only £19.99 inclusive

A replacement keyboard — this one
with a calculator-type feel. Peel off
backing and press to fit. Incredibly low
price of £10.00 p&p included.

More memory for your VIC20 Al high c{uaﬁlgrt I;gr:t pen whij:_h
Vixen RAM Cartridge for the VIC20 0 T b Sueelal “imerace
Switchable between 16K or 8K + 3K, needed. £20.00 inc. of soft-
Gives you the option of full 16K RAM or BK and 3K RAM in ware + p&p.

one package. When added to a Standard VIG20

gives 16384 bytes of extra memory in

memory blocks 1 and 2 or
3092 bytes of extra memoary
into the 3K memory block AND
8192 bytes of extra memory
switchable between memory
blocks 1 and 3.

Fully compatible with available matherboards/madules.
Simply plugs into the rear expansion port of computer. £39.95
No re-addressing of existing BASIC programs needed. inclusive

| 141 ABBEY ROAD, BASINGSTOKE, HANTS.
Tel: 0256 20671.
| PLEASE SEND ME VIXEN RAM CARTRIDGE
| SPECTRUM UPGRADE VIC LIGHT PEN
SPECTRUM KEYBOARD O Name
Only | SPECTRUM ECHO D AGIESS........covrse..

|

ZX81 FD42 KEYBOARD
ZX81 PRESS-ON KEYBOARD O
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Fun Fair

A new game for the 16K Spectrum by Jack Knight

nspiration for this game comes from the

fairground, from the booth where the
punter pops ping-pong balls into the open
mouth of a mock clown, to score on a table
below.

That is the inspiration. But, with the
power of the micro (in this program, the
Spectrum), this simple gamble is built into
a sophisticated trial of agility of fingers and
quickness of eye. However, the smell of
the fairground is still there — the opening
includes a snaich of fairground-organ
music, and the scene is the barker’s booth.

The ball has become a bubble, blown at

I *urn.m, i; 'i

random from a multi-headed blower which
moves irregularly up and down its column
at one side of the booth. At the opposite
side of the booth is the clown, face
peeping from behind the curtain, his mouth
open for catching. Up and down he moves
trying to follow the blower, manipulated
from behind the scenes by the player.
When you play, waich out for what
happens when the clown does catch a
bubble in his mouth. The bubble may (or
may not) drift as it nears the end of its
journey — just when you thought you had
it in line for catching. If that were not
enough, every 10 bubbles (with a tinkling

1

[ TT1, ”" [

of sound, preceded by a warning beep) the
multi-headed blower moves closer. Then
try to keep pace with it!

For your 10p you get a generous 50
bubbles to beat the previous score.

The opening gives just enough guidance
for a newcomer to play. He/she is directed
to Inkey® 6" and “7" fo move the clown,
and is warned about bubble drift. The
pause for reading is masked and en-
livened by a simulation of fairground
music, which also helps to create the
atmosphere.

The following scene-setting section cre-
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ates the booth. The left-hand margin is
used for score and high-score.

In the main routing, User graphics cre-
ate the multi-headed blower and the head
of the clown. In contrast, the 0-sign makes
as passable an imitation of a bubble as
could be hoped for.

The appearance of variable k twice in
the main routine may be a puzzle. Its
purpose is 1o switch the loop from driving

bubble across the screen whilst still con-
tinuing to allow movement of the clown'’s
head.

In the next level section, a new blower
column is made to appear, sc the blower
can move nearer to the clown.

Musical chords mark the closing, with
more than a pinch of flash. “Another go?"
is the invitation. If taken up, the player is
not subjected to the opening again. Also,

af the sets stage sub-routine, selective
clearing is used, mainly by For'Next
loops. Note, with line 750 the penultimate
print is two spaces wide.

With the graphics, decimal numbers
rather than binary have been used to make
it easier for you to type in. The graphic of
the clown's lips has been confined to one
square so that the red Ink can be picked up
by Afitr to establish a bubble has been

the blower and the clown, to blowing the as Clswould lead to the tedium of arepeat  caught. | |
Q2044 o2 Feouce A" To 'E'#7
Joic REFD A: foxe F 4.
2ad5 NEewT .
Jdo<s DATa 3Fﬁr(fm,3p‘3hr{’§F €Fr{|23 gh . [ na le@s
12 REM_ #*FUN-FRIR#% ©® by JACK AT 8,14; INUVERSE @: FLASH @;"PRE
KNIGHT © by 55 “ EN+ER“"“
88 LET m=0 718 IF INKEY$=CHR% 13 THEN GO T
S GO TO 2oa@ 0 7ap
92 REM »BLOWER: (NE "GRRPHICS" 720 GO TO 71i0
+E #3) 730 IF sxm THEN LET m=£: PRINT
193 PRINT AT d, “iAT d+1,x AT 7.1.;m
GAT d32.i00d ﬁ* d+5,i; g ,n+ 742 PRINT AT 12,1; e
+4 ?sa an n=1_TO Ea PQINT AT n,1
116 LET c=INT (RND3?): LET f=IN H a8 2 B, Sme®  =ORT
Tmtgngrm 15 OR géa F—*r.:tn o L : NE“;rna
d= o d=3 OR =58 THEN n=1 EU Fer. PR AMI 2
LET dd=-dd ;LG = e MNEXT n
130 LET d=d+dd 7780 G0 TO 10
14@ IF c=6 AND f=1 THEN LET L=d 999 REM $ASSIGNS UARIABLES:
~dd+g9: GO TO =27 10 LET dd=31
199 REM #*CLOWN2 [(NB “BRHPHICE“ 1250 LET d=4
ﬁ;BéC D) iec@ LET s=2
LET a=a+(IN KEY: “6' AND a<= 127@ LET a=1
141—£INKEY5““?“ AND »=21 18 LET i=1@
220 PRINT INK ?,RT a,30;" ":;A 1090 LET =0
T a+1,30;" 4" ;AT a+a 39.“ 2 INK 1108 LET 9=INT I[(RND#3+1)
E QT a+3 30;° g"- AT 2+4,30@ 1200 LET e=i+i
a+s, 12300 LET b=INT (RND*3:+1}
IF k=2 THEN GD TGO 100 140@ IF b=2 THEN LET b=-=1
259 REH *EUBBLE = 15S0@ IF b=3 THEN LET b=@
270 IF e=29 THEN GO TO 406 16@@ LET x:ﬂ
280 IF L=18 OR L=4 THEN LET b= 2@ GO TO
aga EETRTR? EHEN PRINT AT L,e;" a REM *GRRPHICﬁi
: = 20 FOR np=1 TO ) e
SRR LET k=21 Zi9@ RERD ag ;Jguynﬂ'hﬁ
31@ PRINT ; INK 7.RAT L,e; a" 2208 FOR p=22 TO 7
J2@ LET e=e2+1 23@@2 RERD 4q: POKE USSR as+p.,q
=232 G0 TDO 210 i=4@@ NEXT p
399 REM #BURST OR GULPED=* l25p@ NEXT n
400 IF ATTR (L,e+l1l)=1® THEN PRI 26080 DRATR "R",3,7.,15,31,31,31,1%5
NT ; INK 7;AT L.e;" @": BEEP .1, ,5,"s",5,15,53,12?,127,53,is i85,
20: PRINT : INK 2:AT L,e+1J nghte gt 31931.3.3,58,3.51,51,767,15,1
LET s=5+85: PRINT AT 12, 5,7.7,0,0.02,0, "E",83,126,252,252
418 IF ATTE (L.e+1) <>13 THEN BE., ,252,252,126,63
EP .1,-2@: PRINT AT L.,2:" 2999 REM 0OPENING:#
428 LET J='+1 : 30@@ BORDER 1: INK ©&: PRPER 1: C
430 IF J=1 i=2@ OR ,i=30 OR LS
j=4@ THEN GO TD Ba 31@@ PRINT ; IMNUJVERSE 1;RT =2.,8; "%
A58 F *-sa THEN GO TO 600 **#FUN-FAIR#3##", IMUERSE B " "TRD
440 1080 lj"CHTGH BUBBLE IN CLOWN'S MOUT
499 HEH *NEXT LEUEL* H: *THRE B;:;"BY. USINGE """ 10 bt
5208 PRINT AT foNIAaT d+d 45" nansss TR 3; "BEWARE - BUBBLE MA
";AT d+2,i; " + i3, L s ™ n+ Y DRIFT!“
d+4,1;" 3200 LET r=1@: FOR n=1 70 3: BEE
58S BEEP .50 P .4,1: BEEP .2,r: PRAUSE r: BEEP
512 LET i=i+3 2,7: PRAUSE r: BEEP .4,-4. BSEEP
S15 FOR n=1 TO 20: FPRINT AT n,i «2,5: PAUSE r. BEEF .2,5: PAUSE
-1;"}1": BEEP .01,10+n: HNEXT n r: NEXT n
520 GO TO 1100 330@ CLS
559 REM *CLOSING#* 3999 REM #3ETS STHGEE:#
600 BEEP .S5.0 42282 PRINT AT 4,&;"HIEH + AT S.8;
612 FOR p=1 TO 5: FOR p=6 TO 1 "SCORE"; AT iR,@; "SCORE”
STEP ~-1: BORDER p: BEEP .l1.10+p: 41@@ FOR n=2 7O 31 PRINT AT @.n
BEEP .1,10-p: NEXT p: NEXT n AN CAT 21.n;: "W ;. NEXT
699 REM @NEW GAMEx 4200 FOR n=i Tu 26 quwr AT n,9
708 PRINT INUVERSE 1; FLASH 1; ;AT n,=1,; s NEXE D
AT 2,10; “"ANATHER 60 SIR/MADAM2": 43@e’ G0 ThO 1heo
Daoa et
2in0
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DEPT PCWK2, 9 TWEED CLOSE, SWINDON, WILTS
SN2 3PU Tel: (0793) 724317 Trade enquiries welcome

Export Orders: Please add £1.00 per tape airmail
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ZUCKMAN
ZX81 (16K)
*ALL MACHINE CODE

(10K)
*FOUR INDEPENDENT
GHOSTS
*HIGH-SCORE "HALL
OF FAME’
*AUTHENTIC ARCADE
ACTION
*TITLE/DISPLAY
MODE
ONLY £5.95 INC. P&P

FROGGY

ZX81 (16K)

*MOVING CARS,
LOGS, TURTLES

*ALLIGATORS,
DIVING TURTLES

*FOUR "SCREENS’ OF
ACTION

*ALL ARCADE
FEATURES

*ENTIRELY MACHINE
CODE

ONLY £5.95 INC. P&P

. r
xZX Spectrum'®¥

New FROGGY 16K or 48K *

SPECTRUM VERSION OF
ARCADE GAME WITH FULL
ARCADE FEATURES: —

*Fabubour Hi-Res Colour Graphics
*Authentic Souwnd Effects + 3 Tunes
*3-0 Logs, Swimming & Dving Turtles
*3 Lanes of Multi-coloursd vehicles
*On-screen Score, Hi-Score, Time-bar
*Snake, Aligators and Baby Frog
*‘Top 5° High-Score mitials table
*Demanstration Game routing

Your home-sick frog must leap dcross a
sy main ropd, then onto kogs and turtles
in the river 1o reach salety of the river-
bank frog-homes

THIS MACHINE-CODE GAME MUST BE
SEEN TO BE BELEIVED!!

ONLY £5.95 INC. P&P

12

At last! A joystick that works!

Cambridge Computing bring you the first intelligent joystick.

Works on all existing software — regardless of which
keys the program uses. No need for specially written
software. Features include:

® Compatible with:

Spectrum, ZX81, Jupiter Ace

® 2 Fire buttons
® 38 Directions

® Plugs into edge connector
® Joystick and Interface £26.00

Please send me..........joysticks @ £26.00 for the
spectrum [J zx810] Jupiter Acel]

Cheques and P.O.s made payable to:
Cambridge Computing,
1 Benson Street, Cambridge CB4 3Q.J.

Dealer enquiries welcome please ring C P Lloyd on
Cambridge (0223) 522905

POPULAR COMPUTING WEEKLY




David Kelly talks to John
Ritman, author of Artic's 3D
Combat Zone

tep inside any arcade these days and
you will see things have come a long
way since the first Pong tennis game.

A major preoccupation now is simula-
tions of 3-dimensional effects — perspec-
tive changes, panning landscapes, all in
full colour and sound. Look at Atari's
recent Pole Position Grand“Prix race game
or the Zaxxon space race.

For home-computer programmers, in-
tent on recreating the thrills of the coin-ops
in your own home, these simulations pre-
sent an enormous challenge.

30 Combat Zone by John Ritman of
Artic, is a recent attempt to produce true
3D effects on the Spectrum. You are in
command of a tank, looking forward
through the tank windows out onto the
battle field. You can move forward, back-
ward, left and right — and as you move,
the landscape grows or recedes.

This kind of interactive 3D graphics has
never been achieved before on one of the
low-cost micros. The quality of representa-
tion and detail are limited by the Spectrum
and the landscape and tanks are repre-
sented by simple line shapes.

The reason is simple — how do you
make the Spectrum fast enough to draw at
the sort of speed needed for a challenging
real-time simulation?

John is a 26-year-old who failed maths
‘0’ level twice. After becoming a field tv
engineer, be became interested in compu-
fers when his company began to look at
the possibility of renting out micros with
tvs. He thought he ought to know a bit
about it and in January 1982 he bought a
ZX81, A week later he bought a Ram pack
and, three months on, he had taught
himself machine-code. ‘| couldn't stop
playing with the ZX81," he explains.

John actually reckons that machine-
code is easier to learn than Basic: “In
machine code there are only a very limited
number of functions and it is easy to
understand each in completeness.”

The first program that John wrote was
Namtir Raiders — a multiple-wave Space
Invaders game for the ZX81. In May last
year he sent it in to Artic and rather to his
surprise he was rung up by Artic’s Richard
Turner who accepted it. At the same time

Street Life Street Life Street Life Street Life

Life in the fast lane

Richard Turner suggested that John
should write for the Spectrum, which had
been launched the previous month.

To begin with, John found the Spectrum
difficult to work with. Programming on the
ZX81 he had found an assembler to be an
essential tool — and there wasn't one at
the time available for the Spectrum.

An assembler offers a sort of half-way
house between a high level language like
Basic and machine-code. It has some of
the understandibility of Basic — it has
loops and labels, for example. But the
resultant code — the so-called source-
code — can be easily translated or assem-
bled into machine-code — the so-called
object code.

“¥You have really got to write using an
assembler,” says John. “Keying in the
code direct you get too many possible
errors. It only needs one mistake in hex
and you have got a crash.”

Machine-code is rather like writing in
Basic where there are only eight usable
locations or registers.

The necessary speed

MNearly the whole of machine-code is just
loading and saving commands — informa-
tion is plucked from a particular memory
location into one of the eight registers and
then saved into a different memory loca-
tion. Because the screen is memory-
mapped, each point on the screen corres-
ponds to a particular memory location and
by loading and saving things can be
moved on the screen.

While he was waiting for an assembler,
John kicked around his idea for a 3D tank
simulation game. But, when he finally got
one — Artic’'s own — he put the 3D game
aside to write Cosmic Debris, an Asteroids

type game. "l knew that the biggest
problem with a 3D simulation would be
speed — so | experimented first with

Cosmic Debris.”

The Specirum prints in 8 x 8 pixel
blocks. To avoid the space craft or aster-
oids jumping in steps of eight pixels, John
designed eight sets of characters, each
one with the graphics shapes offset by one
pixel from the last. Then by printing each of
the eight characters in turn the illusion of
smooth movement is created.

Writing Cosmic Debris sorted out many
of the graphics technigues needed
for a 3D simulation.
“The only thing | had
no idea about was
the maths for rota-
tions in 3D. Practical
Computing came out
with a 4-page article
on 3D plotting techni-
ques — but it still
took me about a
month to boil it down
to two lines of formu-
las!”

John then became convinced that there
was no way that a 3D simulation was
possible on the Specirum because of the
speed neccessary. He wrote his 3D tank
game in Basic first and the computer took
five seconds to update the screen each
time to show the new positions.

A new approach was called for. First,
John created a different memory map for
the Spectrum including a new, hidden,
dot-programmable, high-resolution,
screen. "‘With the finished version of 3D
Combat Zone the Spectrum really is going
at full pelt. It draws each move on the
hidden hi-res screen — taking about half a |
second — and then bulk downloads it to
the main screen — what you see — in
about an eighth of a second.” This is how
3D Combat Zone gets round the problem of
ierky movement on the Spectrum.

“If Sinclair had incorporated a proper
switchable high-resolution screen in the
Spectrum in the first place it would have
saved me a lot of effort,” explains John.

He uses a series of algorithms to work
out each new frame of the simulation. On
the high-resolution screen only the mini-
mum number of points are plotted in order
to save time. These are then joined up o
make the shape of the tank and the
pyramids. The only positions worked out
are the corners so, for example, the tank is
made up of two distorted cubes involving
the manipulation of only 16 points to make
the tank move. The rotation is effected by
the computer applying sine and cosine
functions from a table to the points on the
screen. Distance is achieved by dividing
the up/down and left/right dimensions of a
given shape by a factor which represents
its distance into the screen.

So far John's 3D Tank game is the only
one of its type and he is keen to stay
ahead of his competitors. “The way |
programmed it means that it is not as
accurate as | would like. What | am
working on now is a series of 3D algor-
ithms that incorporate fioating-point arith-
metic. That would make any future 3D
games much more accurate.”

He is currently working on a game with
spiralling eggs which hatch into hostile
birds. He says: “'Fast graphics is what | am
good at and | now find programming quite
easy. Itis getting the idea for a good game
in the first place that is difficult.” [}
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REVIEW

The ultimate horror!

Tony Bridge finds that there are hidden perils in being a

software reviewer

nxpyth, Grand Admiral of Emperor
Haile Debeus’ 7th Space Fleet (Alien
Contact and Subjugation): “Gentlemen,
here before you is what Earthmen
laughingly refer to as a **Software Review-
er’ — weird name, | grant you, but his job
is to judge the effectiveness of these
so-called “games”. An innocent name for
a sinister method of indoctrinating a large
part of Earth's population to resist our
attacks — | mean our show of friendship in
the cause of cultural exchange!

“During several centuries, the popula-
tion has largely devoted its time to killing
each other — now, however, a new reli-
gion appears to have sprung up. Many
now worship a common blood relative, one
Uncle Clive, who promises many strange
and wonderful things. His followers sit and
pray before what they call a Spectrum,
which seems to be a wondrous artefact.
|[He waves a tentacle toward a blob of
protoplasm] Lieutenant Snaxthpool, throw
the Brain Scanner switch, let us see what
this “reviewer” has to tell us!”

Tony Bridge (for it is hel): "l won't tell
you anything, you overgrown lump of . ..
aaaahhhh! What do you want to know,
Master?"”

Anxpyth: “That's better, miserable
being! Let us know of these “‘Zapping"
games — and be quick, we have no time
for your ramblings.”

Tony Bridge (whining): "'Yes Master."

Well, the Spectrum has been with us
now for only a year, yet in that time the

pyth] Humble apologies, Sire, I'll get on
with it now!

First, a major disappointment in Im-
agine's follow-up to Arcadia, which will
remain one of the classic Spectrum
games. Whilst the graphics of Schizoids
are astonishing, even though they are in
black and white, the game mechanics
unfortunately do not measure up. You are
the pilot of a space refuse vessel, and are
trying to shove strange alien shapes into a
nearby Black Hole. The 3D graphics are,
as I've said, superb, but the game has no
high score facility, and only a nod towards
more difficult levels. Thus any addictive-
ness is destroyed. I've had this game a
month now, and played it twice — not good
value.

f you're looking for the successor to
Arcadia, look no further than Black Hole,
from Quest Software (although see re-
marks later in this review on Imagine's
other new releases). This is what many
people may have expected from Schi-
Zoids, and is, in fact, a combination of
Schizoids and Arcadia. Your starship (well,
it does look like a star) has to fire across
the screen (rather than up, which makes a
change) at a selection of alien spaceships
emanating from a Black Hole — thus
making nonsense of current scientific
theory (except the Walt Disney Theory of
Multiple Returns!).

You have a choice of weapons — a
short range, straight-firing cannon, or a

software available for it has improved
beyond all recognition from the early ICL
Sinclair days. At the price of the machine,
recently cut to below £100 for the smaller
memory, and the average price of casset-
tes, £5-6, there is no software in the warld

to compare . .. [a low rumble from Anx-

couple of longer range torpedoes, which
are, however, bent by the gravity well
around the Black Hole, so that aiming is a
bit of a hit and miss affair (excuse the
punl!). Getting in the way of your ship are
all the wonderful shapes from the Arcadia
stable — spinning wheels, falling nails and

so on. Collide with one and you are spread
across the Galaxy. Although a little pla-
giaristic, this program has beautiful
graphics, and the requisite addictiveness.

The Arcadian is the name of the latest
collection from the software house of J K
Greye. This company has been looking
belatedly for a new Malcoim (Mr 3D)
Evans, since he left to start New Genera-
tion Software. This tape is a collection of
four games, plus a menu. /nvasion is
Invaders of course, and Kamikaze is
Scramble. UFO is an asteroid-avoiding
game a la those early ZX81 games, while
the only original one on the tape is
Minefield. This game has you laying mines
in a forest. Step on the trail you've already
laid and you blow up. Really, this tape is a
collection of ZX81 1K programs with
added colour and (not very imaginative)
hi-res graphics. Definitely not good value!

Speaking of Malcolm Evans, he has a
couple of new programs, the first being 30
Tunnel. Most of you have probably seen
this now, but in case you have taken to
your fallout shelter already, this one takes
place in a tunnel (OK, so it's pretty
obvious!), that constantly winds, rises and
falls as it snakes along. You are rushing
down it, and have to zap the various fauna
that come bounding towards you.

You'll see frogs, rals, spiders and bats
on the various levels, and, it you have the
larger memory, the ultimate horror, a
London Underground tube train! No, you
can't shoot that, you can only press your-
self against the wall and goggle in amaze-
ment as it rushes past you!

Twist and turn in
any direction

3D Man's new release Knot in 3D (but it
definitely is!) must be one of the most
beautiful, graphically, to be seen on the
Spectrum. Like all good programs, the
idea is very simple — imagine yourself in a
cube of unoccupied white space. You are
rushing along at breakneck speed, and a
trail of green and yellow light is left behind
you. From nowhere appear, at intervals,
great blocks of magenta and blue, de-
scribed on the cassette inlay as “Chas-
ers”, although they don't chase at all.

You can twist and turn in any direction to
avoid the Chasers (and a joystick may be
used as an alternative to the keyboard),
but you must also avoid your own ftrail.
Sounds easy, but as the space gradually
fills up with varicoloured trails, your man-
oeuvring becomes ever more frantic. The
whole effect becomes rather like rushing
down narrow streets with tall skyscrapers
on either side, and sudden dead ends.

The object is to fill as much of the space
as possible beftore the final collision
(you're allowed 18). The scenario on the
cassette inlay is rather confusing, and
nobody | know who has seen the game
has the faintest idea what it's all about, or
the strategy to employ. It is, though, the
most astounding thing you'll see for a long
time.
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Eix is the latest program from Abbex,
the Games People (sic). Of course, the
main protagonist here can't be confused
with the main character of the film of the
same — whoops! — nearly the same
name. This one is a little three-foot crea-
ture with a long neck and bug eyes, not at
all like the other one.

Etx's aim is to find bits of a telephone,
which he can then use to phone home.
Why does that phrase sound familiar? A
large matrix of deep pits has to be sear-
ched by the little creature in order to find all
the components, along with various trea-
sures that will help to boost the final score.

The graphics are superb, almost sprite-
like, and well up to Atari standard. 48Kers
will have the added feature of speech —
although this sounded to me as if the
Spectrum had succumbed to a bad case of
laryngitis.

Malcolm Evans,
founder of New
Generation
Software, is the
author of Escape, 3D
Tunnel and Knot in
3D for the Spectrum.

As you move about, you will travel
through many zones in which you can do
one of several things. You may, for inst-
ance, only call your mothership when

the little blighters as they are spawned — if
LT S ——————— e — e e el S i st

game. This time you
are an intrepid inter-
stellar trader and
your job is, frankly,
plundering innocent
planets of their gold
and other riches.
Starting off on the
first planet, you must
first assemble your
spaceship from the
bits scattered
around, and then re-
fuel using the fuel
tanks dropped to you
by some unseen be-
nefactor in the sky.
You can also pick up

the treasures, such as bars of gold and
isotopes.

All this time the, understandably, irrit-
able natives are trying to get their own
back on you. You may use your jetpack,
which is strapped to your back to hover in
mid-air, and your laser to zap the aliens. In
true arcade style each level presents you
with evermore vicious aliens. The
graphics, again, are sensational.

Another new alien-zap game is Spawn
of Evil, from DK'Tronics |get their address,
Snaxthpool, they'll pay for this!]. A rather
complicated scenario and instruction prog-
ram is loaded before the main program.
What it all boils down to is that you can get

you're skilful! Switch to your Galaxy Scan-
ner (lucky you!) and see the various
spawning grounds. Move your ship to a
trouble spot and switch to Fire mode.

ewly-born aliens are plentiful and re-
latively easier to hil — however, you
don't score so highly for getting them. If
you feel lucky, you can wait for them to join
together into larger creatures. Now you
score much more for hitting them, but of
course, it gets harder to do so, and now
they fire back. Movement is inertial, that is
it takes some time to accelerate to speed,
and more time to decelerate, before a

change of direction may be made.
Continued on next page

standing in a certain spol, and you will Abbe ETXE ;::S
need the complete phone. All this time you 20 m Court :
will be harrassed by certain mean people Great Northway
like the Professor, who will whip you back ‘London NW4
to his lab for a quick experiment. You have it Spawn of Evil S
i i i i T Wi Vi 2
:g;gﬁgd“m Elliott v:rho will come to your e boni
you are lucky. Not a bad little Ga'rlumlonx

arcade game, and good value for money. Gt Ym

Now we come to Android One, from Norolk
Vortex Software. The game is one of those i
guaranteed to keep you sitting, bleary- Imagine Schizoids £5.50
eyed, in front of your TV screen until 3 Masons Buildings Molar Maul £5.50
o'clock in the morning. You are in control | Exchange Street East Ah Diddums £5.50
of the android in the title, whose mission is Umm' o -
to enter a nuciear power station and reayside L2
neutralise the core, which has become J K Greye Enterprises The Arcadian £4 95
unstable. Racing against the clock. you 16 Park Strest
must battle your way through the tortuous Bath BA1 2TE
corridors, fighting all the while the guar-
dians of the power station, ;&ewreemamwsaﬁmqaasnﬂmm iﬁ;‘mﬁ Eggg

These little horrors take several forms — Oldiand Common i '
some come after you, whilst others just | grciaiBS15 6BR
bounce up and down blocking your prog- &5
ress. Touch any of them, and you'll lose a Quest The Black Hole £5.50
life, but you do have a laser and a limited :;Lmﬁhgnﬂmﬁ"ﬂ“
number of force fields for dire emergency. -
As with most of the good games in the Gloucestershire GL50 1NW
present batch, movement may be effected Ultimate Play The Game Jetpac €550
either from the keyboard or by (Kempston) The Green
joystick. Humour (in the android’'s facial Ashby de la Zouch
expressions) and suspense combine with Leicestershire LEG 5JU
fantastic graphics to make an excellent Voriex Boftware Android One =
arcade game. 28 Crawlord Boad

Jelpac, written by Ultimate Play The Hatfield
Game (yes, you did read that right!) is yet Herls AL10 OPG
another exiremely tough and addiclive
23-29 JUNE 1983 15
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REVIEW

bacteria, Dentorium
Kamikazium, the DK.
These little blighters
attack your teeth
and, being immortal,
keep on coming.
Luckily, you have
supplies of Magico,
and this will restore
your teeth to good
healih.

The screen con-
sists of a wide-open
mouth, complete with

The game is a little too subtle for its own
good. While one can appreciate the prog-
ramming skill that has been lavished on it,
it is, like the similar Timegate, ultimately
boring.

At last, the games we've been promised
from Imagine have arrived. This company,
launched on a wave of very high-powered
advertising, has gained an unfortunate
reputation for delay — a requisite in the
computer world, maybe, but exasperating
all the same. Thankfully, the wait has been
well worth it.

Molar Maul rewrites the history of dental
science. Hands up all those of you who
enjoy a visit to the dentist. Well, the rest of
us can now fight back with Magico tooth-
paste, which contains the wonder ingre-
dient, DKX 11. This combats the dreaded

tonsils in the middle,
from which issue the dreaded DKs. You
control a toothbrush, which you can
charge with a dollop of Magico from the
conveniently-situated tube. Then scrub for
dear life as the DKs start in on your teeth,
Each squirt of toothpaste lasts for a couple
of scrubs only, and the brush has to be
recharged frequently. You have limitless
amounts of Magico, and three brushes.

his is, like all good arcade games,
completely dotty, but the great graphics
and Atari-like fairground musical make it a
game that will be around for a long time.
Ah Diddums (Snaxthpool, the Earthman
is raving — your interrogation methods
may need revising!) is the other game from
Imagine, and has another dotty scenario.
Mummy and Daddy have left the light on in

the nursery so that Baby won't cry (all
together now, Ah Diddums!). The toys are
happy because they can play. Teddy,
however, wants to comfort Baby, and so
tries to build a staircase out of the toybox
using Baby's bricks. The other toys, know-
ing that if Baby stops crying the lights will
be turned off, thus stopping their playtime,
try and stop Teddy from climbing out.

So, Teddy's in for a tough time, with toy
soldiers firing at him, giant lumps of plasti-
cine trying to roll him flat, and rattles on the
rampage. He's not entirely helpless, lucki-
ly, as he can pick up a peashooter and fire
at the enemy toys. He can also roll balls at
them, or place dolly boots in their way.
There is also the ultimate weapon, the
Jack-in-the-box! Another highly original
game from Imagine, and very good value.

Grand Admiral Anxpyth: “Snaxthpool, |
think we can give this solar system a miss!
The natives seem to be in an advanced
stage of total insanity — either gibbering
about psychotic toys, or zapping aliens!”

So, as | was saying, the software for the
Spectrum is improving daily. While the
consumer should beware the many mis-
leading claims being made for software in
the current war of colour advertising, he
may also be reasonably sure that most of
the arcade games have to come up fo a
certain (good) standard to survive. A bright
future is ahead for Spectrum games-
players. ]

®.£.8. Systems

experts in business systems now bringing
professionalism into the home market for
SPECTRUM, ORIC and DRAGON micro-

computers.

THE VARIETY PACK

for the

SPECTRUM

25 specially selected programs
to realise the potential
of your new micro

THE BEST VALUE AROUND TODAY! ONLY £4.95

ALL ORDERS ARE
DISPATCHED WITHIN
48 HOURS

DRAGON

6809 ASSEMBLER/EDITOR

With this powerful software realise the full
potential of this splendid micro by writing

your own machine code programs and

routines.

FULL OPERATING INSTRUCTIONS
ARE INCLUDED

DRAGON VIDEO
CHALLENGE

QED quality action-packed programs

Address

PHOTON, LINK-FOUR, MICROTHELLO
and PHANTOMS

Please send me on cassette
JOF ARV covsavversenes
| enclose my cheque/postal order for £

... micro with

QED SYSTEMS, 2 SEFTON GARDENS,

AUGHTON, Nr ORMSKIRK, LANCS L39 6RZ
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PROGRAMMING

No strings attached

Bob Skinner explains some of the advantages in using

string arrays in programs

rrays or dimensions are probably the

first main stumbling block for any prog-
rammer. They are also one of the most
useful and widely used methods for hand-
ling data in memory. Read and Daia are
important tools, but arrays are far easier to
manipulate.

Basic supports two types of arrays,
numeric and string. Numeric arrays can
only hold numbers, string arrays hold
characters (which means that you can use
them for numbers with Str$ and Val).

Here we shall deal with string arrays, as
these are most useful. Besides, numeric
array handling is almost identical.

To “set-up” an array you use the re-
served word Dim. You must also give this
word parameters which refer to the size of
the array you want to use. Such para-
meters are known as “subscripts” and
allow you to fill and access the information
in the array at will.

It is easiest to imagine arrays in the form
of Rows and Columns, whose intersec-
tions provide Cells which can hold informa-
tion, rather like pigeon-holes. Arrays can
have one or more rows and one or more
columns. A single dimension string array
with four columns can be represented as in
Fig 1.

Fig 1
COL1 COL2 L€OL3 .COoL4
ROW1 - ; 4

Ta create such an array in Ram, we
need o give the array a name: Ar§ for
example, also its size: 4 (columns — 1 row
is assumed), like this:

10 DIM ARS(4)

This particular Dim statement could only
be used once in a program, though you
can set up as many arrays as there are
room for in Ram. That is, you cannot alter
the number of rows or columns once the
array has been Dimensioned.

To set up arrays with more than 1 row,
you need to use two subscripts, row and
column, in that order. So, to get an array,
Ar§ with 3 rows by 5 columns, we simply
amend the command line to:

10 DIM ARS (3.5)

This will set up an array like this:

Each "'cell” of a strong array can hold up
to 255 characters — like a normal string,
but check this in your machine's user
manual. To put information into the array
you simply use statements like:

20 ARS(1.1) = "HELLO"

This puts the word Hello into the cell of
Ar$ which is referenced by the subscripts
1,1 — ie, row 1, column 1. The following
example should make this clear:

10 DIM ARS(3,5)

20 ARS$(1,1) = "FILLING"
30 ARS(2,3) = “AN"

40 ARS(3,2) = "ARRAY"

This gives:
COL1 €OL2 :COL3 :COL4 :COLS :
ROW 1 FILLING : : 3 "
ROW 2 : : AN
ROW 23 :ARRAY

To get the information out, you can
simply use Print, as in:
50 PRINT ARS(1.1)

which will display the contents of the cell
specified. Or, you can assign the contents
of a cell to a simple variable as in:

60 LET AS = ARS(2,3)

To use numbers in string arrays, first
convert the number to its string repre-
sentation:

100 X =99
110 X% = STRS(X)
120 ARS(3.5) = X$

To get numbers out, reverse the process

using Val:

200 X = VAL(ARS(3,2))

At this point, it should be obvious that to
access a given row we can use a For. ..
Next loop to put information in or get it out.
Thus, in our example, if we wanted to see
the contents of the cells of row 2, we would
write:

400 FORC=1TOS
410 PRINT AR3(2.C)
420 NEXT

We don't want to have to write this for
every row, so we embed this loop in
another:

390 FORR=1T03
L e e s P e A S INMER LOOP

so that the program repeats the above for
all rows:

390 FORR = 1 TO 3: for all rows

400 FORC = 1 TO 5: for all columns

410 PRINT AR%(R.C): print the contents of the cell
420 NEXT C: next column

430 NEXT R: next row

A similar technique can be used to fill
the cells with information.

Continued on next page

Fig 2 START

A4

[ ESTABLISH FIELD TO SEARCH

| ESTABLISH WHAT TO SEARCH FOR ]

—al
v

[ CHECK FIELD in CURRENT ROW

'

(NO)

e . YES + DISPLAY ALL ITEMS IN ROW

(call sub-routine)

%

ALL ROWS SEARCHED

.. YES +EXIT TO START

WITH APPROPRIATE MESSAGE

CoL1 COL2 LCOL3 :LOL4 COLs NO

ROW1 . ; z Ak :
ROW 2 .
ROW 3

Such an array is called a 2-dimensional | UPDATE ROW |
string array. You can set up 3-dimensional ¢
arrays in some dialects of Basic with
statements like Dim Ar$(3,5,7), but this is —<—{ PONEXTCHECK |
beyond the scope of this article.
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PROGRAMMING

A string array can be used to set up a
simple database which can be sorted,
searched elc. For example, we can set up
an array to hold names (col1), addresses
(col 2) and phone numbers (col 3) to act as
an address book.

The simplest way to get the data into the
array is by using Read and Data state-
ments, although you could have the prog-
ram ask the user for the information. The
Data statements will take the general form:
line no. Data name, address, phone no.
For example:

9000 DATA PETER JONES,
NEWTOWN, 0213-415

9010 DATA MARY PHILLIPS, 26 BROADWAY OLD-
TOWN, 098-5647

13 HIGH STREET

Notice that you cannot put commas into
the addresses, or you will have problems
as the Basic interpreter will think each
comma ends a data field. Reading this
data into the array now simply requires
some variables, eg, the number of rows
and columns and a loop structure like the
previous one. If we have 100 names,
addresses and phone numbers, the prog-
ram will start like this:

NR = 100: number of rows

NC = 3: number of columns

DIM ARS(NR,NC): sat up array

FOR R = 1 TO MNR: for all rows

FOR C = 1 TO NC: for all columns

READ ARS$(R.C): READ a string and put it info a
cell

NEXT C: do the next column

MEXT R: do the next row

EE88E8s

g3

Line 60 could be written:

60 READ AS:LET ARS(R.C) = A%

but this is unnécessarily complicated.

All that remains is to design a program
to access the information in the array. To
do this we must first decide exactly what
we require in terms of “'user-usefulness”.
The user will certainly want to be able to
search the database for a given name in
order to find an address or phone number,
so we will concentrate on this first.

It is relatively easy to also include a
facility to search any of the “fields” or
columns (name, address or phone num-
ber) as well, since such searches will be
based on the same principles as a search
by name alone. The flowchart is shown in
Fig 2.

Coding this algorithm is now a simple
job — this is usually the case once a
flowchart describing the procedure has
been designed.

The following fragment of code caters
for the “Establish which field to search”
and “Establish what to search for" blocks
of Fig 2:

90 CN§ = "NAPE"; used to check input
10@¢ CLS: clear screen

110 PRINT "N: NAME"

120 PRINT “A: ADDRESS"

132 PRINT "P: PHONE"

140 PRINT “E: END"

150 PRINT: blank line

160 PRINT “PRESS THE LETTER OF YOUR

MENU

CHOICE": prompt

170 AS = INKEYS:IF AS = """ THEN GOTO 170! read
keyboard

180 CN = INSTR (1,CN$.AS): convert to number

190 IF CN = @ THEN GOTO 170: key OK? it not
repeat

200 IF CN = 4 THEN CLS:PRINT "END OF PROG-
RAM":END: terminate if required

210 CLS clear screen again

220 PRINT "ENTER ITEM
prompt

230 INPUT TAS: gel target string

240 GOSUB 1000: do the searches

250 GOTO 100: repeat the main manu

TO SEARCH FOR™:

This section of code displays the menu
and gets the value of the variable Cn as
the number of the field or column to
search. This is achieved by testing the key
pressed by the user. If it is one of the
lettars “N", “A", “P", or “E", then its
position in Cn$ (“Nape") is given by Instr
(line 180). This is a much simpler and
more elegant method than such lines as:

170 IF AS = "N"THENCN = 1
171 IFAS = "A"THENCN = 2
172 IFAS = “P"THENCN = 3
173 IF A% = "E" THENCN = 4

or the hideous and unnecessarily complex
formula beloved of some programmers:

170 CN = ABS( (AS= "N') + 2(AS = "A") + 3x(A$
= "P") 1 44(AS = “E"))

Instr returns the value 0 if the Targst$ is
not in the Source$, otherwise it returns the
starting position of the Targef$ in the
Source$. The general form of Instris P =
Instr (starting point in Source$, Source$,
Target$).

We now have the variable Cn as the
column number to search. We now need to
design code to step through all the rows
checking this column for the target string.
For this we could use a For ... (all rows)
.. . Next loop as in the previous examples.
Within this loop, we will be testing all
Ar$(R,Cn) cells for the presence of Ta$ —
the target string. If it is found, we want to
display all the information in the row. To do
this we can call a subroutine which does
just this — assuming the display sub-
routing to be at line 1100, the core state-
ment in the search routine becomes:

1020 IF INSTR(1,ARS(R.CN),TAS) > @ THEN
GOSUB 1100

We use this in preference to:

1020 IF TAS = ARS(R.CN) THEN GOSUB 1100

because the former will find substrings;
that is, it will pick out a word like “boat”,
from strings like “power-boats”, “boat-
buildings”, “'boating”, "'boater” and so on.
It increases the scope of the search and
allows the user to be a bit imprecise to get
more information out of the system. Of
course, we could design a system which
would allow the user to decide whether
direct matching was required or not.

It might prove useful to a user to know
how many finds there were, so we will
have to keep track using a variable such

as Tf - Total Finds (do make your vari-
ables easy to remember by giving them
meaningful letters). This means an addi-
tion to line 1020:

1020 IF INSTR(1,ARS(R.CN),TAS) = @ THEN TF =
TF + 1:GOSUB 1100

We don't want to increase Tfin the display
routine because we may want to call this
routine from other areas of the program
without affecting TF.

Finally, we will want a subroutine which
suspends the program at various points to
allow the user to assimilate information on
the screen. A pause routine would do, but
better by far is a routine which prompts the
user to press a key in order to proceed.
This is necessary in order to prevent too
much information scrolling up the screen
too fast to be any use to the user. This will
take the form:

1200 PRINT

1210 PRINT “PRESS THE SPACE BAR TO CON-
TINUE”

1220 A% = INKEYS

1230 IF A% <> CHRS(32) THEN GOTO 1220

1240 RETURN

Ideally, the prompt would appear at the
foot of the screen and be erased just
before the Return is executed.

The coding for the search routine is
thus:

1000 TF =0

1010 FORR = 1 TONR

1020 IF INSTR(1,ARS(R.CN),TAS) > @ THEN TF =
TF + 1:GOSUB 1100

1030 NEXT

1040 PRINT

1050 PRINT “"NUMBER OF FINDS = “TF

1060 GOSUB 1200

1070 BETURN

1100 FORC = 1 TONC
11108 PRINT ARS(R.C)
1120 MEXT

1130 GOSUB 1200
1140 RETURN

1200
1210

PRINT

PRINT "PRESS THE SPACE BAR TO CON-
TINUE"

1220 AS = INKEYS

1230 IF AS <> CHR$(32) THEN GOTO 1220

1240 RETURN

Notice that “UPDATE ROW" in Fig 2 is
automatically taken care of by the Next in
line 1030, peing part of the loop which
deals with each row in turn.

You should be able to modify this
program to improve its appearance on-
screen; allow the user to enter the data to
begin with and, if you can store string
arrays to tape, you have the heart of a
personal database!

To sum up, the most important points
here are:

a) The use of string arrays to hold related
information

b) The building of routines around "core”
statements

c) Constructing a program from “blocks”
of algorithms

d) Designing part of a program according
to the user's point of view | |
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“48K SPECTRUM SOFTWARE

VIDEO TAPE LIBRARY SYSTEM

Features:

— AUTOMATIC TAPE NUMBERING

— FORWARD AND BACKWARD PAGEING

— SEARCH ON TITLE

— SEARCH FOR REQUIRED TIME SLOT

— DIRECT INDEXING BY TAPE

— DELETION OF UNREQUIRED ENTRIES

¢+ — CHANGE OF TAPE DURATION

— PASSWORD SECURITY

— PRINT FACILITY (IF REQUIRED)

— ANY NUMBER OF LIBRARIES

Maximum of 99 tapes and 400 individual entries with up to
entries per tape. £6.00

PERSONAL DIARY SYSTEM

Fealures:

— FORWARD AND BACKWARD PAGEING

— DELETION OF UNREQUIRED ENTRIES

— PASSWORD SECURITY

— PRINT FACILITY (IF REQUIRED)

— DIRECT INDEXING BY DAY

— ANY NUMBER OF DIARIES FOR ANY YEAR

— IDEAL FOR APPOINTMENTS, ETC

Maximum of 999 entries with up to 10 entries per day
£4.00

Full operating instructions supplied, price includes posi-
age and packing.

PTTTT TR
.

>

Cheques/postal orders to:

POOLHOST LIMITED

29 Rockfarm Drive, Little Neston
South Wirral L64 4DY

B i i i b i

o

e

i Centronics Interface
The Centronics Interface consists of a cable and software on
cassette which will allow a centronics shrle parailel printer to be
| used with the VIC-20. .. = e £29.00 plus VAT

|

RS232 lnterface
The RS232 Interface is a device which fits onto the VIC's user
port and can be connected to an RS232 serial device, suchas a
printer, usingacable. ... £E29.00 plus VAT

. |IEEE-488 Interface |
A cartridge to allow your VIC-20 to use Commodore discdrives, |

printers or other devices which use the Commodore IEEE-488

ST (10 o e A T "IN 8 SR W (e £39.00 pius VAT |

e

Computer Services Limited

This program was written for the Dragon 32, but it is
designed to be easy to convert for all micros.

18 REM DATABASE+SEARCH ROUTINE
2B REM SET UP ARRAY

30 CN$="NAPE"

4 NR=3

WA=

b8 DIM AR$(NR:NC)
TWFRR=1TONR

GO FORC =1 TO NC

9 READ ARS(R,C)

198 NEXT C

118 NEXT R

120 REM ARRAY SET UP

134 REM SEARCH ROUTINE MENU
148 CLS

158 PRINT "N...NAME®

168 PRINT "A...ADDRESS"

176 PRINT "P...PHONE"

188 PRINT “E...END"

198 PRINT

200 PRINT "PRESS THE LETTER OF YOUR CHOICE®
210 A% = INKEY$:IF A$ = "" THEN 210

228 CN = INSTR(1,CN$AS)

238 IF ON = # THEN GOTO 21¢

240 IF CN = 4 THEN CLS:PRINT "END OF PROGRAM":END
250 (1S

268 PRINT “ENTER ITEM TO SEARCH FOR"

278 INPUT TAs

264 GOSUB 314

299 GOTOD 140

300 REM SEARCH ROUTINE

3NTF=14

320 FORR =1 T0 NR

338 IF INSTR(1,ARS(R/CN))TAS) > & THEN TF = TF+1:G0SUB 408
348 NEXT

338 PRINT

360 PRINT "NUMBER OF FINDS="3TF

37¢ GOSUB 47¢

380 RETURN

399 REM SUBROUTINE TO DISPLAY ALL CELLS IN A ROW "R"

400 FORC = 1 TO NC

418 PRINT AR$(R,C)

426 NEXT

434 GOSUB 47%

444 RETURN

456 REM END OF DISPLAY ROUTINE

466 REM SPACE TO CONTINUE SUB ROUTINE

479 PRINT

484 PRINT "PRESS THE SPACE BAR TO CONTINUE®

499 A$ = INKEYS

568 IF A$ () CHR$(32) THEN GOTO 49¢

319 RETURN

320 REM END OF ROUTINE

530 REM DATA STATEMENTS

540 DATA PETER JONES:13 HIGH STREET NEWTOWN,#213-415

956 DATA MARY PHILLIPS,26 BROADWAY OLDTOWN,#98-5647

568 DATA FRANK PAULSON;S FARM COTTAGES WRAXALL WILTS,7654-3643
570 DATA FRED BLOGGS: 34 NORTH STREET HORNCHURCH ESSEX,453-7865
580 DATA MARIA TEMME.198 SOUTH STREET DEVONPORT LINCS,#956-3462
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Playit again...and again

Gordon McQueen explains
how to record and replay sound
on your micro

his program will enable your Dragon or
color computer to repeat any sound
you input to it.

To input sound to the computer the
cassette is used in either of two ways. The
first method is the easiest, all you do is
record the speech or noise on a tape and
then play that tape into the computer.

The second method will only work with
some cassette recorders. Remove all the
jack plugs from the tape deck, except for
the ear jack. Then, look inside the cassette
compartment for a little lever which is
located opposite the record head.

If you have difficulty locating this lever,
then look at a cassette tape and find the
tabs that you break if you want to protect
the tape from accidental recording. Now, if
you look into the cassette compartment
where this tab would be positioned you will

Once the lever has been located, simply
press it in and press record and play on
your recorder. When you speak into the
microphone on your tape deck, the signal
will be sent into the computer and stored.

The machine code routines used to
record and playback the sound begin at
memory locations 7000 hex and end at
7D5A hex. The recorded sound is stored
between locations 1E00 hex and 7CFF
hex, hence 32K of memory is required. It
would be possible to change these mem-
ory locations, but the amount of storage
would be greatly reduced.

The record program reads the cassette
input, which is bit 0 of location FF20 hex,
and this value is added with 1 to produce a
1 or a zero. Since the required information
is only one bit long, then one byte can hold
eight bits of information.

The byte being used is shifted to the left
and, if the cassette input is a one, then the

which raises bit zero. If this procedure has
been performed eight times, then checks
are made to see if the end of the data has
been reached. If not, ancther byte of
information is input.

The replay routine enables the sound
output by oring the contents of FF23 hex
with eight. Each byte of data is then taken
in turn and has its bits tested using the Bit
instruction, which performs an and opera-
tion and sets the condition code register
accordingly, but does not affect the regis-
ter the operation was carried out on. If,
after the Bit operation, the result is zero
then the sound output addresses FFZ28
hex is cleared otherwise it has Fd hex
stored in it. If FF hex was stored in this
location and Tandy's Edlasam+ cartridge
was being used then the cartridge would
be reset. This process is repeated until the
end of the data has been reached.

As well as the assembler listing, | have
included a Basic program which loads the
machine code from data statements. In-
stead of using the Defusrn statement, |
have used the Exec statement as | have
found that the Dragon can only access
Usro, whereas the Tandy color computer
can access all 10 of the Usr routines.

see the lever, contents of the byte are incremented, Perhapsthere isabuginthe Rom. [ ]
70ea ga198 ORG 32008 vDZB S8E  lE@A BEA44a4 LDx #7es@
© FF2e 8110 1N EQU 65312 | 7DZE 168E 7DS52 99459 LD #DATA
FF28 @alza ouT Ef) 65328 D32 A& 88 28458 SHD LDA ¥+
70éB BE  1E@@ P0189 START LDX #7620 ¥D34 AS ARG 9@47@ SNDOUT BITA ¥+
7DB3 6F &4 P219@ GETBIT CLR »X b3 27 07 BE420 BER CLEAR .
7DAS SF gazon CLRB fD3B'Cé FD BB420 LDE #$FD
70AE 68 84 PBZ210 CHECK  ASL A 7D3A F?7  FF28 BoS08 STE OUT
vDas Be FF2e gezze LDA IN 703D 20 B3 BB3519 BRA FIN
vDBB 84 01 aaz234 AHDH #1 vDaF: 7F.. FFZ8 g@52a CLEAR  CLE OUT
7Dep 27 @2 00240 BER ZERO 7D4Z 1@8C 7DSA 20530 FIN CMPY #WELLY
vDOF eC &84 aazse IMC . R 7Dh46 26 EC Be546 BHE SHDOUT
7D11 5C B@z2e@ ZERD INCE 7048 1B2E° VD52 Ba55a LDY #DATA
012 C1 B8 apzve CHMFB #8 7Db4C B8C  FDo@ 2a36a CMFPx #$7008
r0i4 26 FB@ aazga BHE CHECK 7D4F 26 El BaSTa BHE SHD
rDle 38 @1 98298 HEAT LEAK 1.,¥ D31 39 Ba588 DOME RTS
7Di1g 8C DB Bazng CMP¥ #37D@8 | 7DS2 5848 passe DATA FDE #2040
ToiB 23  E6 Gez1e BLO GETEBIT 7054 2818 falids]s] FLE $z2@18
7DiD 39 i 00320 AARA RTS 7056 aseq ges1a FDE $9204
yDIE B&  FF23 - Be3598 G0 LDA >$FFZ3 7058 vzol oec26 FDE #8281
7De2l B8A 8§ Ba4e8 ORA #2 FDSAR 12 o538 WELLY  NOF
7023 B7Y FFZ23 aE418 STA >¥FF23 2150515 aes4a END
vD26 86 FF BB426 LDA #$FF Poeeg TOTAL ERRORS
7028 BY FF28 20428 STA OUT
Continued on page 23
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MAKE \T VERY
VERSATILE !!!

HaveYOU got your
STACK STOREBOARDyet? |

| Expand your VIC-20 memory from a youthful 5k to a mature 32k [

| Supplied with Bk fitted, the STOREBOARD allows you to build up the

| size of your VIC-20's memory, whenever you NEED more memory or
whenever you can AFFORD it! This means you get a FLEXIBLE
system that SAVES YOU MONEY!!!

Compare these prices’...

Stack Bk Sicreboard  49.00 arindge | 65.17
| i Aam Pack 21.00 008 =
2 ik Fiam Pack 21.00 2604 ®ADDED FEATURE! . & pcust i f
4k Aam Pack 11.00 .00 P J;: s
Allows you to use any Atari/fCommodore type Joystick Z7 Expansion __ 102.00 15930

[TOTAL SAVING __57.30]

with the Spectrum. Simply plugs into the Spectrum.
Complete with |2 months' guarantee.

|

vt —= oA
—— — — — — — — — — — — 5 ,
[ JOYSTICK COMPATIBLE SOFTWARE FROM | cr081 5333388
' REMPYOFT || ===
I FOR THE SPECTRUM
I ORDER NOW' I GREAT VALUE FOR MONEY WITH OUR
.
I I Astro Blaster | 6K Quicksilva £4-95 | S PEsocrr-\.\'r;ﬁ U M
l {3 Blind Alley 16K Sunshine i;:: I GAMES FOR THE 16K or 4BK SPECTRUM
Cosmic Guerilla 16K Crystal £
0 ' Cosmes 16K Abbex £595 | MONGOOSE (m/c) and BEAR ISLAND £4.95
l Cyber Rars 16K Silversoft £595 | l Fast and furious arcade action with these colourful high speed games
[ F | REVERSI (m/c) and POKER DICE £405
ETX 16K Abbex £595 Classic stralegy and addictive gambling games
| | 0 Frensy 16K Quicksilva  £4-95 | TIME-LINE (m/c) and TASKS £4.95
[ Frogger 16K DL £5:95 A st.:p«arb 16K text adventure and a collection of mind stimulating
| : 95 | puzzles.
| : g*"l""“””‘ 1:; ’é‘ e Sl 51-93 I MAGIC CASTLE (mic 48K only) £4.95
et prnan) b el [ A gripping adventure. Rescue the princess, but beware of booby Iraps
I Jet Pac LE,E ;.Il?maw f{i;;? I and vampires.
[ Joust 16K Softek 1 3D MAZE OF GOLD (m/c) £5.95
I 1 Knotin 3D 48K MNew Gen £595 | Iﬁ't:azn‘tl'-_gl full colour, high resolution views as you walk around a large
1 v ! Al 'y'l’l:'l'
/ : :m”"‘" 7 ::E :‘;}"i‘““ ﬁ;g EXTEND SPECTRUM BASIC (16K or 48K)
I | L Meteoroids te I WITH WHITE NOISE AND GRAPHICS (mic) £5.95
Night Flite I6K Hewson Cons  £595 Adds many useful commands to BASIC including a window system and
[ PSSST 16K Ultimate £5:95 true explosion type sound effects. Extensive manual supplied
. || o il LEESK S ol Eg:g I EDUCATIONAL PROGRAMS
O Time Gate Qulc silva CESIL £5.05
I O Slippery Sid | 6K Silversoft £595 ‘ A widely used O-level teaching language available for 16K or 48K
[} Spookyman | 6K Abbex £4-95 | Spectrum Dragon 32 and 16K ZX81. Supplied with a comprehensive
| | [ Conversion T?lpel Kemp&oft £4-95 | I Han:_amual ke
0 Conversion T'“?Q I Kempsoft £435 | Another popular O-level teaching language for the 16K or 48K
‘ Spectrum Joystick interface only £15-00 | I Spectrum.
T P T S VISUAL PROCESSOR ; _ £5.98
Prices mclude PEP and VAT, Overseas prices add (400 PP Total £ Provides an 'on screen’ display of a simple Micro-processor illustrating
. : 2 e
I Cheques/Postal Orders should be made payable to Kempston (Micra) Electronics Lud I | | ::;:;l;r_ni?;gc:ﬁgrfgﬁnﬂfiﬂlk g«'p”:mb;ﬁl:; FREERE ; KNl ST ke
I Mame__ SRR e I Our Software is now available from many computer shops nation-
Address - wide, or direct from us by post or phone. SAE for details. Dealer
I F enquiries welcome.
e ———— ————————— - - [r= e ]
l Please debit my AccessVisa® Account No E & | GI LS OFT TELEPHONE YOUR ORDER
| E ] el ] P e | __J____J_...L__L__J_L__l__DJt_k;cJ;:PJ'_{Tn_IrI 30 Hetutharn Rosd, Barry fwacurci v3 WITH o
Kempstan (Micro) Electronics Ltd, Dept PCWE South G CF6 Bl‘.E VisA |
‘, 180a Bedford Road, Kempston, Bedford MK42 8BL ' TDIL-‘l “".:, fiys [z ]
e S T ¢ T gk
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for LYNX, DRAGON, SPECTRUM
and ZX81 Software

MONSTER MINE by W. E. MacGowan. Escape from the mine with as much money as
you can, but don't get closed in or caught by the prowling monsters. An addictive
machine codé game, with suparb graphics and save facilty. Price (LYNX and
DRAGON) E7.95. Prce (SPECTRAUM and ZX81) £4.95.

SULTAN'S MAZE by Christopher Hunt. Enter the 3D Maze in search of the Sullan's
jewels, but beware, your strength may run out, or, you may come face to face with the
Mad Guardian. A multi-difficulty gamsa with fantastic graphics and sound. Pringe (LYNX
and DRAGON) E7.95.

CHARACTER GENERATOR by John Line. A program for the programmer, allowing
creation and saving of character sets/shape tables and subsequent inclusion info users
basic program. Demaonstration program and full ASCI character set included, Price
(DRAGON) £9.95.

GEMPACK IV by W. E. MacGowan. Two great maching code games, with lull colour
graphics. In Sea Harrler you must land your plane on the aircrafl carrier, after
dispersing the clouds with chemical bombs, but don't hit the ship! In Sub Chase you
must depth charge the well pack without being sunk. Both with lour levels of play from
easy to kamikaze! Price (LYNX and DRAGON) £7.95.

CHATEAU by Peta Allen. A new type adveniure, in which you must wander the Count's
old mansion in search of treasure! Of coursa, when the Count died and hid his treasure,
he also left lots of unpleasant surprises for these brave enough to try and seek out his
riches! Come face to face with Ghouls and Ghaosts, Vampires and Trolls; do YOU run of
fight? Will the mysterious Travel Agent suddenly appear and whisk you away to far off
places? Where can you find the key or the lamp? Is the clock booby-rapped?
Will you die a cold and lonaly death, or will you win through fo claim the fantastc
treasures of The Chateau? Price (DRAGON) £7.95,

GAMES PACK Il by Christopher Hunt

REVERSL. Pit your wils against the Lynx wilh this easy lo leamn, yat exiremely
demanding board gama. Fiva skill lavels, from novice to grand master

SNAKE. Guide the snake to the food, bul waich oul, he will grow and must not eat the
wall or himsalf

PONTOOM. An axcellent implamentation of a favourite card game in full colour with
sound. Lynx i a mean Banker. Price (LYNX) £7.95.

LYNX COMPUTING BOOK by lan Sinclair. Excellent book, which the baginnar will find
an inmvalsable aid, in helping o unravel the LYNX'S many vanied features! Price £6.95.
All tithes available mail order or Access
All casseties despaiched by return of post

GEM SOFTWARE

UNIT D, THE MALTINGS, SAWBRIDGEWORTH, HERTS
Telephone: (0279) 723567

TRADE ENQUNRIES WELCOME - PLEASE RING FOW DEALER PACK
ELLLLLE L LR LR R AR T L R TR L R LR LT L L] I

CLLLRL TR LR R R R L L T R T T T T LT
L e e e R T

A
|

TO MAKE A SUPER GAME INT
GAME YOU NEED SOFTLINK 1.

This will allow you to use a Kempston type joy-
stick with all the following Spectrum games:
Arcadia, Penetrator, Horace Goes Skiing, Spec-
tres, Flight Simulation and Space Zombies.

ONLY £4.95
SPECIAL OFFER

Spectres plus Softlink 1 ........cceniiierenneas £11.00
Arcadia plus Softhink 1 ..........cccoeeiiininiiiiiiinnss £9.00
SUPER SOFTWARE FOR YOUR CBM 64
Cyclons, Pakacuda, Escape MCP, Centropods,
Anhilator, at only £5.65 each
FOR YOUR UNEXPANDED VIC
Escape MCP, Pakacuda, English Invaders, The
Catch, Paratroopers, Antimatter Splatter, at only
£5.65 each.
Crazy Kong only £6.50.
FOR ANY VIC
Catcha snatcha, Wacky Waiters, Arcadia only
£5.25 each.

FOR YOUR VIC PLUS AT LEAST 8K
Critters, Cyclons, only £5.65 each.
New for your 64
Star Trek, Panic 64, Frogger 64
Cheques and postal orders to

BYTEWELL

203 COURT ROAD, BARRY,
SOUTH GLAMORGAN CF6 7EN
Tel: (0446) 742491

NUMBER ONE FOR THE DRAGON

LATEST DRAGONWARE

ARCADE GAMES: ‘Mined Out’ (Quicksalva) £5.95, ‘Dragonhawk’ (Pantagon) £6.85, "Vultlures
(Oragon Galawians, Morrison) £6.95, “Droids’ (great new action game, Morrison) £6.85
Orone’ (Tron-type game. Cable Soltware) £8.75. “Spider (Premier) £4.95 'Scanner (an
entirely new style of arcade game by Bamby) £8.45, ‘Sniper’ [Solt Joe's) £6 50, The Dragon 32
Gamaésmasier £5 95
Watch out for the best arcade game yet — Programmers’ Guild's fantastic ‘Ninja Warrior'
(17 sereens!). In stock shortly.
ADVENTURES: ‘Aken Oddessy” (the first two parts of 2 gian! BOK-plus saga) £9.95, “Ima the
Labyrinth’ €7 95, ‘Danger Island’ £6.95. ‘Chateau” £7.95, ‘Jungle Search' £6.95, “Volcanic
Dungean’ £5.00
Besi-seller still Winiersofi's mammaoth “Ring ol Darkness’ £10.00.
JUNIOR PROGRAMS; ‘Baby Oragon” (Teddy Bears' Picnic and Koko the Clown) £5.95, 'St
George and the Dragon’ £6.95, 'Pirate’ £8.50, Infanl Pack (pre-school letters and numbers)
£3.95, Action Pack {mazes and simple arcade) £3.95
UTILITIES: EditorAssembler Monitor  cafndges and manuals Compusense
30,45, Maca £29.95, AS232 imertace Unit £49.50. Monitor Sound Uit £37 .50
Salamander Graphics System £9.95
BOOKS: ‘Dragon Exirgvaganza’ £4 95 'Making the Mos! of your Dragan
{highly recommended) £5 95, plus 50p postage, ‘The Power ol the Dragon
£5.85 plus 50p postage. ‘Learning 10 use the Dragon 32
£4.95; Dynamic Games for the Dragon 32° £4.95. ‘Know
your Dragon’ (2 friendly introduction 1o a fnendly computer)
£5.95

DRAGON OWNERS CLUB

The Dungeon is also the home of the largest Dragon Owners
Club in the UK (or, since members are scallered through Europe
to Africa and the Middle East, should we say "the world"!).

.The club magazine, Dragon’s Teeth, is published monthly and
includes news, reviews, advice and information exchange for
dedicated Dragon-bashers. Free members' adverts, monthly
offers (some members have already saved the cost of their
subscription), competitions and, for extrovert Dragonards,
badges and bomber jackets. .

Annual Membership: £6.00 (£8.00 overseas), Six-

month Trial Sub £3.25 (£4.25 overseas)
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BLANK DATA

e s }%..?Tq_k,; = f : I
. : Yrr); 4 ~
I VEATS USE UP TO 4 CARTRIDGES

Inc AT THE SAME TIME!

w and The 4 SLOT MOTHERBOARD fits into the cartridge port and
allows you to leave four cartridges in place switching on and off

P“k'ns 4& as required. Nomore wear and tear on your valuable cartridges!
And it's available at a sensible price too! ........... £29.00 pius VAT

uter Grade Data Cas Bagting ‘;Iljt:itl'&’:"l o l,FinIIF' lodaya home compulars PSST! Eg‘tnﬁ[g:!g::kexira memary you need, the STOREBOARD is the most
---------- ----------1 of all !
‘ I ngﬂuﬁﬁ?ﬁ ; it 3 N | 98 Derby Road. |
I Pl.us!sunll S — I sm \ELJBSIEI ;;I‘i‘:
| | Pack nf 1Il Data Cassefies | smciss Chugun /0 for i 333355
..... Lo cason cass |_,u:m | ascurcans [ pew aesarwomt s | T| ||..r 527025 Stack-G)
LEE 40_|-l == EITTICLLILLLICL T aﬂ Computer Services Limited
'E‘MEMME@R@:
@ *REPEAT FOR THE DRAGON 32 138 READ F
1 'OR THE 32K TANDY COLOUR 148 POKEI.P
2 ‘'COMPUTER 150 NEAXT I
3 ’'BY 168 CLS
|4 'GORDON MCRUEEN 170 FRIMT"FLAY OR RECORD C(F/R)7"
1@ PCLEAR1 188 IN$=INKEY#$
2@ DRTA 142, 38, @, 111, 132, 33, 190 IF IN$<>"F" AND IN$<>"R" THEM
194, 132, 182 188
30 DATA 235, 32, 132, 1, 39, 2, 208 IF IN$="R" THEN Z40
188, 132, 32, 193 210 CLS
49 DATA 8, 38, 24@, 48. 1. 149, 220 EXEC &H7DI1E
129, @, 37, 230 238 GOTO 168
o@ DATR 37, 182, 255, 33, 138, 8, 2408 CLS
182, 2355, 33, 134 258 PRINT"RECORDING"
6@ DATA 235, 183, 253, 40@. 142, 260 SCREEND. 1
38, B, 16, 142, 125 278 EXEC&H7DOR2
78 DATA 82, 166, 128, 163, 160, 280 GOTO 168
33, 7, 138, 253, 247
g8 DATA 235, 4@, 32, 3, 127, 235,
40, 16, 148, 125
90 DATA 98, 38, 236, 16, 142, 125, El=ls YD1D 1M FFz@
g2, 1408, 123. © CHECK  7D@6 NEXT 7D15
180 DATA 238, 225, 37, 128, &4, 32, CLEAR 7D3F ouT FE28
16, 8, 4, 2 DATA rD32 SND 7h3z2
119 DRTA 1., 18 DONE 7051 SNDOUT 7034
129 FOR I=H7DB@ TO %H7DSA FIN 7D4z START 7DOB
GETBIT 7D@a3 WELLY  7DSR
GO 7D1E ZERO 7011
e
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SPECTRUM

Memories are made of this

lan Logan looks at the Spectrum memory map in the

first of a five-part series

n all microcomputers, it is necessary to

allocate different parts of the memory
map to different tasks. The user is not
usually aware of this, but it does affect the
‘appearance’ of the machine considerably.

In the Spectrum’s memory map the first
area, from address 0 — address 16383
(0000h-03FFh) is given over to the Rom
(Read Only Memory). This single chip
contains a complex machine code pro-
gram that forms the operating system and
the Basic interpreter of the Spectrum. It is
not possible to move the Rom program to
any other part of the memory map, as it
contains many absolute addresses and
ZB0 Astinstructions that are dependent on
the program being at address 0 onwards. It
is however, possible to page-out the Rom
completely, which happens whenever the
‘shadow’ Rom of the microdrive interface
unit is used.

There are many subroutines in the Rom
that can be used via the Basic USR
command and some of them will be
detailed in this article.

There are four fixed-length areas above
the Rom. The first one is the display file
(6K) that holds the bit by bit representation
of the screen display. The second area is
the attribute space (3/4K) that holds the
colour details for the character areas of the
screen display. It is clearly a limitation of
the Spectrum that only two colours can be
held for a whole character area at any
time. The provision of more memory to this
purpose would have made the Spectrum
much more expensive.

The third area is the printer buffer
(1/4K). This buffer allows for the storage of
32 characters and thereby applies some
limitation when lines of a longer length are
to be printed. If the printer buffer were
longer, say 80 characters, then printing
would be easier, but extra locations would
have to be dedicated to this purpose.

The fourth fixed-length area is the sys-
tem variables space. This is a most impor-
tant part of the Ram and forms a storage
area for the many temporary values that
have to be held when the Spectrum is
being used. The most important system
variables are the set of ‘pointers’ that show
where the ‘dynamic areas’ are to be found.

Within the system variables area there
are two special sub-areas. The first of
these is the streams area that holds ‘offset’
values for each of the 19 streams that can
be used in the Spectrum system. The
second is the calculator's memory area.
This forms a temporary store for six 5-byte
floating-point numbers and is used as an
ordered scratch-pad when performing cal-
culations of many kinds. Overall 182 loca-
tions (or 239 locations when the ‘shadow’
Rom is called), are used to hold the

system variables of the Spectrum.

Above the fixed-length areas, starting at
23734 (5CB6h) — or 23792 (5CFOh) —
are the dynamic areas of the Spectrum.
These areas are of varying length and
position. The length allocated to a particu-
lar area, at a given moment, depends on
how much is to be held in that area at that
moment — and the position depends on
the size of the areas beneath it. In the
Spectrum, locations are allocated to the
dynamic areas for a variety of purposes
but once the locations are no longer
required then they are ‘reclaimed’. The
locations that are ‘free’ constitute the
‘spare’ area above the dynamic areas and
below the machine stack.

The first of the dynamic areas is the
microdrive map. This area will have

0,32,64,...,256 locations, depending on
how many microdrives are Open for use.
As it is possible to hold 256 bits in each
block of 32 bytes, a microdrive can have
up to 256 sectors with each sector having
a flag that shows whether it is ‘free’ or
‘busy’.

The second dynamic area is the channel
information space. This area is addressed
by the pointer Chans. In this area is held
the data referring to the input and output
devices currently available to the Spec-
trum. In the basic Spectrum there are four
devices detailed in this area: the keyboard,
the screen, the work space and the printer.

For each device, the data consists of an
‘output address’, an ‘input address’ and an
‘identifying letter’. However, when the mic-
rodrive network RS232 interface unit is
fitted, it is possible for the ‘shadow’ Rom to
create channel information for these de-
vices. In the cases of microdrive and
network channels, it is necessary to set up
input and output buffers which are also put
in the channel information area.

One of the features of the Spectrum
system is the way in which the various

24

POPULAR COMPUTING WEEKLY

“h




SPECTRUM

available channels can be linked to the
Basic streams. Once linked, the ‘stream-
bytes' (held in the streams area) hold the
‘vffset’ between the starting location of the
required channel information and the
address held in Chains. Note that several
sireams may be linked to a single channel
at the same time, but that it is impossible,
and illogical, to attempt to link one stream
to more than one channel.

The third dynamic area is the Basic
program area. To the user, it appears that
this area is ‘in the television' when a listing
is being shown, but in reality any lines that
have been entered by the®user into the
Spectrum are stored in the program area.
A Basic line in this area is stored in the
following format:

the line number, the remaining length, the line itsell
and finally a carriage return character,

The lines are all stored in ascending
order and contain Ascii characters, tokens,
control characters and the special floating-
point forms. The latter are inserted in
syntax time and lead to a faster run time.
All decimal numbers are followed by these
floating-point forms, although to the user
they are normally invisible.

When a listing is produced, the Basic
lines are considered in tum. The line
numbers are displayed as integers, the
tokens are expanded to give the appropri-
ate characters, ordinary Ascii characters
are printed and control characters dealt
with. The floating-point forms are simply
ignored.

Above the program area comes the
variables area. This area is only used to
hold the current values for Basic variables.
All numbers are held in five bytes — either
in true floating-point form or in the short
integer forms — all strings are held as
‘strings of characters’.

There are two points of special note
concerning the variables area: 1) ‘Gar-
bage collection’ is fully integrated with
string variable creation and there are

never any ‘unattached’ strings to be 'col-
lected'.

2) The elements of a For-Next variable
are manipulated by addressing such a
variable temporarily as the ‘calculator's
memory area’. By so doing the subroutines
for handling the memory area can be used
for a second purpose, thereby saving room
in the Rom program.

The next area is the edit-line buffer,
which holds the characters entered by the
user during ‘editing’. These entries can
form a Basic line, with a line number that
subsequently will be added to the program
area, or a ‘direct Basic command’ that will
be executed immediately. Interestingly,
the ‘edit-line’ has the line number ‘—2' but
this is only given during run-time (owners
of ZX80s might recognise this '—2').

Above the edit-line comes the work
space. This is a most interesting area, as it
can be filled from either end as necessary
but only ‘cleared’ in toto. The lower part of
the work space is used for replies to the
Basic command Input. In such cases the
work space is used instead of the edit-line
buffer, allowing subroutines within the
Rom to be used again for two purposes.
The upper part of the work space is a true
‘scratch-pad’ area and is used for a variety
of purposes — such as the evaluation of
Val expressions, the holding of tape-
headers, etc.

The last of the dynamic areas is the
calculator stack. Once again, this acts as
scratch-pad for floating-point numbers
(and string descriptors). Indeed there is an
internal stack language within the Spec-
trum for manipulating the items of this
stack.

Above the calculator stack comes the
‘spare’ area that extends as far as the
machine stack. In a Spectrum an estimate
of the size of this area is given by the line:

PRINT 65536-USR 7962;" bytes are free”

As explained earlier locations are ‘allo-
cated’ to the various dynamic areas as

required by current needs — these loca-
tions are then ‘reclaimed’ when no longer
needed. Indeed, as locations are ‘allo-
cated' or ‘reclaimed’ all the bytes above
the ‘position of change' have to be moved
up/down as needed. Also, the pointers
held in the system variables area that point
past the ‘position of change' have to be
increased/decreased as required.

The subroutine for moving the dynamic
areas 'up’ is to be found at address 1655h
and is named, by myself, Make-room, and
by Sinclair, Insert. In order to call this
routine the BC register pair has to hold the
number of bytes to be added and the HL
register pair the 'position of change'. The
actual lines of the subroutine are:

MAKE-ROOM (INSERT) EQU 1655h
PUSH HL
CALL 1FOSh, TEST-ROOM (CHK_SZ)
POP HL
CALL 1684h POINTERS (REMGSZ)
LD HL, (STKEND)
EX DE.HL
LDDR
RET

Notes:

The Test-room subroutine will give error 4
— 'Out of memory' if there are insufficient
‘spare’ locations. The Pointers subroutine
increases all the necessary pointers by
‘BC'. The LDDR instruction does a block
moving operation to copy up all the bytes
required.

The ‘reclaiming’ of bytes is performed
most easily by using the Reclaim-2 (De-
frec) subroutine. Once again the BC regis-
ter pair holds the ‘length’ of the area and
the HL register pair the address of the
‘position of change'. The Reclaim-2 sub-
routine is at 19E8h.

It may interest readers to know that
there is a definite ‘bug’ in the ‘reclaiming’
code, in that the block of memory that is
moved is too large. Fortunately no harm is
done.

The next article in this series will discuss
Syntax Checking. |

‘No further operands.
~ Used in LET, A variable is required.

- Used in LET. An expression, numeric or string,
 must follow. :
A numeric expression must follow. Zero to be used in
case of default.
A single character variable must follow.
Q.aet' of items may be given.

A numeric expression must follow.
Handles colour items.

Two numeric expressions, separsted by a comma,
must follow.
As for CLASS-08 but colour items may precede the

A string expression must follow.
Handles cassette routines.

; CLASS-04 -

' CLASS-05 -

| CLASS-06 -

b CLASS-07 =~

CLASS-08 -

CLASS-09 =
A expressions.

i CLASS-0A -

CLASS-0B -
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DATABASE

BBC MICRO (32K) DRAGON 32 ORIC 1 (48K)
SINCLAIR ZX81 (16K) SPECTRUM (16K/48K)

The DATABASE represents the very latest in information retrieval reporting systems. Ideal for
business and especially at home, can be used for endless filing applications by beginner or
expert, for hobbies or collections etc. Features include dynamic variable length data, sort,
powerful search and erasure. Fully ‘menu’ driven and incorporates user personalisation,
save/load and printer options etc. We sincerely believe this is the lowest cost, professional
standard DATABASE on the market.

Exclusive unbeatable price of only £4.95 fully inclusive of manual, DATABASE software
cassette and 1st class post.

Send cheque or P.O. to: DATABASE SYSTEMS, Dept W4
82 Towers Road, Poynton, Cheshire SK12 1DF.

PROGRAMMERS — 35% guaranteed royalties with optional cash advance for any good
software. Send now for evaluation.

DEALERS WANTED

FIFTY ARCADE GAMES FOR YOUR
MICRO

For a limited period we are offering 50 first-class
games at a special introductory price. To be sure
of your copy order now.

Spectrum 16K or 48K
Dragon 32

Sinclair ZX81 1K
ZX81 16K

All tapes post free. Mail order only. Cheques/POs

payable to Anco Software, 25 Corsewall Street,
Coatbridge ML5 1PX.
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BBC & EDUCATION

ne stumbling block when you are

learning assembly language is the
total absence of some of the features that
are taken for granted in Basic. These
include instructions for such simple oper-
ators as multiplication and division, pro-
gram control statements such as For —
Next and Repeat — Untils loops. This
article is designed to show you how easy it
is to translate your knowledge of arithmetic
into assembly language routines, and so to
develop routines for addition, multiplica-
tion, subtraction and division in assembly
language with the minimum of effort on
your part.

This article is aimed at users of the 6502
micro-processor inside the BBC Micro.
The technigues can easily be applied to
other processors, such as the 6809 and
the Z80. (In the case of the Z80 you will
have to adopt slightly different program-
ming methods. This is because the regis-
ter orientated architecture of the Z80 is
very different from that of the 6502, where
virtually all instructions reference external
memory.)

If you have studied the 6502 instruction
set, you will have discovered the instruc-
tions used for shifting the bits in a byte left
or right. These instructions come in four
forms:

Asl — shifts the contents of a memory
location, or the accumulator, one bit to the
left. The least significant bit assumes a
value of zero. For example, the binary
number 01101011 (BB hex, 107 decimal)
would turn into 11010110 (D6 hex, 214
decimal) after an As/ instruction. The most
significant bit of the original number is
always copied into the carry flag. The good
thing about the Asl instruction is that it
multiplies by two each time a shift is
carried out.

Lsris the opposite of Asl, in that it shifts
a byte one position to the right. The most
significant bit becomes zero and the least
significant bit is copied into the carry flag.
Consequently, it divides a memory byte by
two.

Aol is identical to Asl, except that the
least significant bit is not automatically set
to zero, instead the current status of the
carry flag is used.

For is identical to Lsr, except that, like
Rol, the most significant bit is set to the
carry flag.

These last two instructions allow you to
shift numbers which are larger than a
single byle wide. For example, to shift the
four bytes starting at address &B0, you
could use:

Asl BBO
Fol &81
Rol &82
Rol &83
The Asl instruction as it stands can be
used to multiply by 2, 4, 8, 16, and so on.

Long division...

Jeremy Ruston explains how to translate simple arithmetical
operations into assembly language routines

This can be done because if you follow
one Aslinstruction by another, the effect of
each is compounded. For example, three
Asls will multiply by 2 three times, giving
2*2"2. This is a total multiplication factor of
eight. If you continued along these lines
you would get factors of 16 and 32, etc.

But you may wish to multiply by a
number other than 2, 4, 8, 16, 32, elc. This
is relatively easy to do. Given a multiplica-
tion factor, say five, we can see that
multiplying X by 5 can be represented as
4*X + X. Therefore, to multiply a number
by 5, one need only multiply by 4, using the
arithmetic shift left instruction, and then
add on the orginal number.

This technique can be extended to apply
to other multiplication factors. For exam-
ple, we can represent a multiplication by 7
as 4’X + 2°X + X. This may not appear to
bring us any closer to a fully general
multiplication routine which will multiply
any two numbers together, but it does
come nearer that point.

Part of the solution is to examine our
original theory of multiplying by low num-
bers. We started off with 5'X. Five in
binary is 0101. The weightings assigned to
each binary digit start at 1 and ascend
through 2, 4, 8, etc, multiplying by two
each time. The interesting thing to note is
that when we were doing multiplication in
terms of arithmetic shifts and additions, we
multiplied by 4 and then 1 for a multiplica-
tion of five. Obviously there is a connection
between what you must multiply X by and
the binary representation of the number
that is being multiplied.

We can now say that to multiply any two
arbitrarily long binary numbers we must
scan one of the numbers and for every
position in which there is a 1 in the number
{a bit is set), we must multiply the other
number in the calculation by the weighting
assigned to the original bit position. We

must then add together the results of these
calculations.

In other words, if the detected bit has a
‘value’ of 16, we must multiply the other
number by 16 and add this result to the
grand total. A perfectly reasonable multi-
plication routine can be built using this
technigue. However, it is easier in most
circumstances to use the fact that a given
multiplication will also do an arithmetic
shift left in the process of doing multiplica-
tion. This is a complicated way of explain-
ing that if you have two eight bit numbers X
and Y, the multiplication process should go
something like this:

(1) The result will be stored in location Z.
(2) Do an arithmetic shift left (As/ instruc-
tion) of the X byte. If the bit that falls off the
end of X, ie, the bit that ends up in the
carry, issetthensetZto Z + .

(3) Shift left Z and X.

(4) Repeat the process as many times as
there are bits in the two original numbers.

The following program, written in BBC
Basic, shows an assembly language pro-
gram to multiply two eight bit numbers
together (unsigned arithmetic is used, but
that's another story).

The program as presented here will not

‘detect overflow (as in 2007200}, but this is

relatively easy to add. It is interesting to
note that if you do decide to detect
overflow, you can assume that one of the
two numbers will be less than 16, since if
they were both 16 or greater, overflow
would be bound to result.

Thus, it would be possible to alter the
range of the loop in the program to 4, but
you would have to swap around the
numbers N1 and N2, according to which
had the top four bits set to zero, and take
appropriate action if neither did.

The brackets in line 180 are necessary
to prevent an obscure bug/feature in BBC
Basic where if you carry out As/ (or Rol,
Ror, eic) on a label starting with "A’, the
system interprets you to be using accumu-
lator addressing. This means that ‘As/
Ans’'would be treated as ‘As/ AINS'/ |
This is an extract from The BBC Micro
Compendium, available from 1 August, from
Interface Publications, 44 Earl's Court Road,
London W8 6EJ.

>LIST & . i LEE
18 REM 8 bit binary meltiplication

20

:: REM () 1983 Jeremy Ruston

5@ DIM SPACE 188

60 M1=uB@:AEM Storage for firmt number
7@ WI=aBl:REM Storage feor second number
6@ ANS=&82iREM Storage for answer

99 FOR LOOF=8 TO 2 STEP 2

108 PA=SPACE

118{opT LOOP

120

138 MULTIPLY
1490 LDA W@
L5@ STA AHS
160 LDX 18
178.6TART
LB@ ASL (ANS)

\ero answer
‘\Set up loop
“Multiply answer

b

198 RSL Nl M\opy bit 7 to carry

288 BCC MO ADD \If the bit was zero, skip
~ addiflon
“21% LDA WZ \Get addition factor

23w cLC “Clear carcy for addicien
238 ADC ANS “Add lnte answer

248 STA AHS \Store back to answer

250.N0_ADD

262 1 “Check for end of loop
278 BNE START

380 RTS

298 |HEXT LOOP

Jae

31 REFEAT

328 INPUT "Enter twe numbers:"TH1,TH2

339 CALL MULTIPLY
348 PRINT "Answer ls “;7ANS
358 UNTIL FALSE
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PROGRAMMING IN
BASIC 1983

Two excellent University
taught programs for

BBC MICRO USERS |

17th—22nd July

PET COMMODORE |

USERS
24th—29th July

Residential and non-residential

From £85.00 i

Details from the Business Manager
University of Manchester
Institute of Science & Technology
Sackville Street
Manchester M60 10D

Courses suitable for teachers and school
students.
Local Authority grants may apply.

B R =SS

SPECTRUM

Business Software

Before you buy an Apple or a Pet try one of our
business programs. Our programs mean that
you can now run sophisticated ledger account-
ing systems on your Spectrum, similar to those
running on £500+ micros and sometimes
costing hundreds of pounds.

Our quality programs meet all accounting and
auditing requirements including full audit trail.
They have the speed (maximum record search
time of two seconds), the capacity (up to 1,300
entries per month) and the facilities to solve your
book-keeping problems.

“On a large computer system a file of this

THE WIZARD'S WARRIORS: A fast moving game
that matches developments in your skill as a player Spectrum
by becoming increasingly more devious. By offering 4,95
to you the full range of options you can choose how
to control your warrior through the maze, A full
implementation of this program enables such features
a5 a continuous series of sound effects, arcade quality
graphics, double-point scoring, and--for the very

artful --bonus lives,

FORTH: A full implementation. Ideal for writing fast
moving arcade type games, Allows the full colour and Spectrum
sound facilities of the Spectrum to be used. Future 4.95
Microdrive enhancements will be made available.

ADVENTURE ONE: Features a save game routine as

KEMP LTD
43 Muswell Hill, London N10

R
i i

24hr Ansaphone Q970 828851

the game can tak ths Lo ¢ lete, ZX81 £5,95 L
I'1:1 :1|[|I|I.:Jk;tl‘:ly 1’2(:':]:1111':';1:':}“:\-?5 w:rth the money.’ l nature would cost between £150 to £700. ’
ARy | Wholesalers report on our stock ledger
MAZEMAN: A fast action m/c game that reproduces SPEE-;"-;‘E ‘ '
the spitit of the oniging!. : . 48K Sales Ledger ...........cccevvervverrvennns £14.95
*_is very accurate and fast,” ... Which Micro?..
Dol ") ZX81 £4.45 48K Purchase Ledger ......................... £14.95 |
Gl e e e WS INS ISR XS E506 (48K Stock Ledger and Control ............ £14.95 ))
‘In a class of it’s own.' ... Your Computer... ' Each inc}uding manual '
INVADERS: Very fast m/c action. Includes mystery ~ ZX81£4 .45 '
ship and increasingly difficult sereens, '

7MAES AFALLEN, BOW ST., DYFED, SY24 5BA ggam
:

T
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OPEN FORUM

and then give some ¢

Open Forum is for you to publish your programs and ideas. Take care
that the listings you send in are all bug-free. Your documentation
should start with a genaml description of the program and what it does
il of how the program is constructed. We will

will flash.

base hit, and you gain fuel.

In this game the object is to score as many
points as possible and to travel as far as
you can along the enemy mountains,

enemy base, you can also lose a ship for
running out of fuel. Your fuel supply is
displayed at the bottom of the screen,
when you are nearly empty there willbe a  left.

warning signal and then the last unit of fuel

You score ten points for each enemy

mr Ih& ngmm Uf dﬂi.lbh our new m ﬁ mfﬂ mh progl"ﬂl'l'l. The controls are:
published. 1—Up
Z—Down
before you lose all your ships. Cursor right—Fire
Defender You start off with three ships. Youlosea Cursor down—Bomb
Vie20 ship for crashing into the ground or into an  The program uses high resolution graphics
on vic

and is for the unexpanded Vic20. In the
program there is a short machine code
routine to scroll the screen from right to

Lz
I
28

=8

40
41

o3
54

a5

L)
e
24
98
95
liag
118
285

241
282

1821 ﬂRTHI A

1822 DATASL .22, 146 .36,
1885 POKEZ&SE2, 255 :RETURM

A POKESEZ, 28 :FOKESE , 25

FORA=523TOS274 :READE : POKER . B sHEXTH ¢
SOSUIE LG8

DATA163,19,.32,210,.235,
162,13,

163,23,
32,218,255, 163, ﬁ;l41.hﬁ-3 5

CATALZ ,23,:L,EIE,2$5 169,.26,32,218,.255,

169,.12,32,.218,255,.232,.60,3,173,60,3
DATAZG1 , 21,208,231 ,96

FPOKE3887S, 8 :PRINT"
+1 281 V=30720 tH=0 :FOKESDHE ,
S=@a:F=

LIVES=2 :PA=12:L=8
FOKE7E7E+0, 8 :FRINT" aichpnbhpERRp!

IFFA=INT (PR THENPR INT " SAcunppupesppEy
P

IFFPACCINTCPASTHEHFRE ITHT" bR E
BERRHI-"H]
C=RMOCL Y s Z2X=RM0OC1 ) ; PEINT“QBSDDRE"S
FOKE2154 , 1228+5 :POKES164+1 ,21+128 :POKE
Sled+.  S+128:1FOKES164+3, 1 2+128
FORSHC=1TOF :PORKES1644+5+5KC , 1 28+64 tHEXT
FOKE3G37VY .8
IFC2. SANDE=1 THEHH=H+1 :CHR=7& : GOTOZ2H2
IFCH. SANDR=ATHEN =1 :Z=G : CHFR=72 : GOTOZ2688
IFC<. SANDZ=1 THEHH=H-1 : CHR=77 : GOTOZ286
IFC<.SANDZ=BTHENZ=1 :CHR=77 1 ¥=0: GOTO2588
IFF<STHEHPOKEZSSFS . @
IFC<. SANDK=1THEH =@ ;H=H=1 : GOTOZE3
IFC>. SANDZE= 1.5-E.H-H-1=GﬂTﬂ;mu
POKESLAS-22%H ., CHR+ 125 :POEEZGT2H+3163
—22%H .1 IFZ2%> . STHENFOKES 1 63-22%H-22, 1
IFLi=1 S8 THENPOKEZSSES , 248
IFU=18EBTHENFRINT " apNaNr-0L MADE ITI!"
tFRINTYEEEACE TO BRSE" tPRINT"WITH “s*
FOIWNTS"Y

1281 F=36877 1

2 [FU=160ETHENGO TO3A2G
207 IFU>=
268 U=+ :SYS(829)
215 IFH>18THENC=, 4 :GOTOSG
226 GETA$:IFA$="1"THEND=0-22
230 [FA$="Z"THEND=0+22

1508THENFOEESESTYS .3
: IFHCZTHEHC=. £ :GOTOGA

IFAF="M" THENZEGHE

232 IFR$="HN"THENZ18G
234 IFPEEK{7E7E+1+0=2050RFEEK(TI7E+1+00=

ZOE0RFEEK (PE78+1+D)=1THEN1 1 88

246 FDKE5164+F+€.42 F=F-, 1 : IFF<STHEHFOKE

G875, 255 1POKESSE?S , 1258

245 IFF <G1HEHGOTDIlBB

238 IFHE>1 THEMX=¥~=1 : GOTO235
231 PH=FA+.5:G0TOSE

18998 FORI

=27 168TOFPS72 :POKE] ,PEEEC T +255808)
sHEXT

1816 FORC=F1e2TOV222 tRERDH :FOKEC A tMERT
1828 DHTH@,IE“

192,224, 254,255.535 a,

26126, 2

&7 ,68,73,138,132,
228,18, 146 b¢,3« 138,82,89,72,71,32;
P |

196,122,488, 192

F218,2535,

"IPOKE3SETE, 15 :CR=54

&8,68,
S,88 688 129,828,282, 9 ﬁn’g @
249,12,4,

11ee
1181

11482
1185
1161

1162
1588
1525
1530
2B
=881

2065

2812
2848

2645

2858
2518
Zoel
2582

2518
2515
2520

SEER
@16

2611
Rz
SAEE

F1le
2141

2182
2183
184

3118

I'J..}
Fi
fi

Fin}

POKEVEVS+D—-22, 2 1FPOKETR7E-21+D .4 ;
POKEVE78+0 .5t POKETESV2+04+1 .6
FOKEFPES7E8+3A728=-22+0, 1 tFOKEVES728+0+30 721
=11

POKE?S72+0+320720, 1 tPOKEVS72+0+1+
A7, 1

FORA=15TOASTEF-., & tFOKE3SEYE . A 1 FOKE
FEEFF 200 :F=15

IFA< 1 2THENPOKE 7878+ 0-22 , 32 :POKE 7878
21+40,.32 :POEETS73+0 . 32 PﬂkE rara+i+l .32
HEXTA:FOKEZ6273 .8

LIVES=LIVES=1 :1POKEZSEE7S, 15 1PRINT" D"
IFLIVES<=aTHENGOTDZ885
POKEIEETE B :POKE3SETS
B :50TOSa
F=F-.5:FORAB=2TO1S
IFPEEK( PE73+D+RB » <> 32 THEHGO T 2043
FOKE?SFE+0+AE 64+ 128 :POKETEVE+D+RE~1 .
2 1FPOKETE7E8+0 .8 tHEXTARE
FPORKEFPS7E+0+15 .32 :60TOS568
IFFEEKCPEVE+D+AB =77+ 1 Z2E0RFEEK « 7E7VE+D
+AB =72+ 1 28 THENFOKEPS7S+0+AB-1 , 22 :
GOTOSE

IFPEEK . Fa87a+0+RB =1 THEHFLOKE 737V 3+0+RE
=1,.32:6O0T0Z500

GOTOZBES
IFPEEEC7EVE+AE+0+1 )=l THENF=F +1 : S=5+18
IFPEEKC737E+AB+0+23 =1 THENF=F+1 : 5=5+18
POKER , 128 :POKEVE78-22+RB+0D, 2 :FPOKEYS7TS
+HB—2*+D+1 4 :POKEVS7YS+AB+D, 5:FOKETETS
+ABE+0+1 . &
POKEFR72+ABR+0-22 ,

SBPOKEZES?Y,

32 :POKETSFE+ABR+0-22+1

,32 tPOKE7EF8+AB+0 .32 :POKETSVES+AB+0+1 . 32

IF I=STHENFOKETES7S+0+AB+1 .1 : 1=/
S=5S+10:F=F+1 :POKE3ZE27VE A : GOTOSH
FOKEZ&863 . 246 :FOKEZSSTE .6

FRINT" eelelmnly 0l SCORED "S FOIWNTS AMD
TEAVELED "12a6-0" MILES SHORT OF

THE BRSE"

IFS3HITHENPRINT " ,BUT GOT THE HI-SCORE"
IFH}H[THENIHFUT”HHNE";Pi:HI=€

RESTORE : S=0 1 POKEZS863, 255 :POKESSE7E . @ :
FPOKEZS875,8:60TO12
F=F—-.5:FORAE=1TOZZ¥ZASTEFR23
IFFEEK(737E+D+AB> =20 0RFEEK ¢ FETS+0+RE »
=25 THENFOKEFPSVE8+0+AE-23, 32 : GOTOSH
IFFEEKLPEFE+0+RE =1 THENFOKE 7272 +0+AE-
23,32 :60T02500
IFFPEEECTE7TS+D+AB+22 ) =1 THENFOEE 727240+
ﬂB+LA;Un-FﬁhF?afR*D+HB_EG53:'GGTD(I”H
[FREEE ( 7E78+0+AE- 1 =208 THENFOKE 727240+
AB-232, 32 :607058
FOKEVE78+0+RE , 2 :FOEKEVS7VS+0+AB=—25 . =22
FOREPS7E+0 .6

HEXT :GOTOSE

Defender
by Jonathan Thompson
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THE WORKING

SPECTRUM

Better book§ from
unshine

Some of the more advanced
programs in this collection
include a word processor

and text editor, a music and
sound synthesiser, a sprite
editor and a program which
allows you to enter high
resolution graphics mode.
This is not available in the
standard Basic. 160pp £5.95*

A collection of sophisticated

Basic programs and

subroutines including Unifile,
Renumber (handles Gotos and
Gosubs) education, accounts,
games and scores of essential
routines. Put your Spectrum to work
with what must be the most
comprehensive Spectrum

book. 248pp £5.95*

This computer has capabilities far
beyond most other computers in this
price bracket. With this collection of
Basic programs and routines David
Lawrence introduces word processing,
music and shows you how to mix text
and high resolution graphics. As with
the other books in this series, each
program is built up out of re-useable
subroutines. 160pp £5.95*

Trade/dealer enguires welcome

Please send me

The Working The Working The Working
Spectrum Commodore 64 Dragon 32
al £5.95 each at £5.95 each at £5.95 each
e a chequel postal orger lor €
ayable 1o Sunshine Books 19 Whitcomb Street, London WC2 7THF

nally delner in four to five days

DONTMISSTHIS
INCREDIBLE OFFER!

oncassetle for all

the following:
SPECTRLM
ZXB1 LYNX
DRAGON
ATARI ViC=1Y

B B &
CARSETTE

ACORNATOM

IB]BIC)Y

SHARP
ORIC1
NEW BRAIN

NPE4PA
P e Y D 0 S D R S
SUPPLY CASSETTE 50 FOR COMPUTER

1 enclose cheque/FP.O.

YES, 50 EAMES'

FDR YOUH MJ'CRO

oy e et B A BN PO

Address

" Mail order ony

r
Extend the sound 2 )

capabilities 046'0”
of your Dragon 5 O2

DRAGON 32
SOUND EXTENSION MODULE

@ Fully-cased Module plugs into cartridge port

@ Provides 3 channels of sound: 3-note chords and
harmonies over 5 octaves

® Uses new BASIC command. No need to ‘Peek’ or
‘Poke’

@® Many built-in sound effects (eg bomb, laser)

@ Music and graphics can occur together without loss of
speed

@ Based on popular, well-pfoven sound generator

® Two Input/Output ports included

@® User manual provided, with examples

ONLY

£34.95

Cheques/POs/ “ to: inclusive

J.C.B. (MICROSYSTEMS)

29 SOUTHBOURNE ROAD

BOURNEMOUTH BH6 5AE
Tel: (0202) 423973

Write or phone for further details
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OPEN FORUM

Al e The waste takes on the form of three are dead
I D‘omme“hry different shapes; the first is a runaway ﬁ?ﬁg“ Ellgw vuurl::waz?!ts
bomb which will take out 250 people, 50 iS  zag.a30 Hedu:!e: il
on Spectrum only worth 10 points. The second is an old  900-510  Initialise and categorise type of waste
space ship rolling through space, if hit itis 1000-1040 Move the waste — this is the main part of
i i i i the game
This_games program for the 16K ZX worlh_?ﬂ pglnts .and WK I'.“" SO0 pEnp: 1050-1060 Theg aste has reached lanet
Spectrum is a spin-off of a game | saw in The final piece is an anti-matter crystal ggog.9100 Set UDG, miialse variables, set up
another magazine for the Commodore 64. Which could kill 750 people, but is worth screen
It involved shooting down three different  Only 30 points. 9900- You have been blown up three times,
types of dangerous ‘space waste’ which At the start of the game you are given . ., PRINT' Insults, end game
constantly fall towards your planet under hv_vc:- laser bolts and two each time you hit a LF::" Lo
its gravitational pull. piece of waste, 100 o
You must shoot down this waste before  Program notes 2060 ‘ABCD', 'EFGH", 'JKJ'
it reaches your planet and rgduces your Lines
population. 80-130 Move your spacecrafl and check if you oF
Fienn mY 448 FLESH 1. TR ég%g ggHTD QEB* 2 ¥ i**i*f&i !u
=) THNT...&.“'“ = FFEFFEFETIFFITFES
FIRST SHOT IS IAFPOR Seea FOR 9-?;b3@ TG 525 "i"+7
v gaig Hgﬂg z. 2 = rEMT
E i@@ S[@2& SATA S
g ?ﬂgﬁ?: PAPER @: BRIGHT 1: B  248,2,15.38.
Dq?gpu‘.g '—.F-{-_:‘;:;.-:',;t f‘:l‘é,iﬁ, lé\g
29 GO To_icoe [V DETA =24
@ IF RATTR ix,w9+l1}) {63 THEN GO Jﬁiﬂ:ﬂaiaﬁbg
T S@ P 3,56,126,;5a
LET @ + {INKEYS$="2" 8MD 4= s =
8?9?ihhi)é—ii“ SO yodl: SeinT A 2@4@ LATAH 12
Ve 2 oum b oGS AaE
; & Ey'g=" " THEMN GO SU p ; 26,
B%EE’ IF IMKEYS THEM GO0 Eﬂgéq-fﬂa'rﬂ P SeC 4
138 RETURN 3=
2PR IF =hs =R THEN RETURN oa5e DI afi
201 LET shs=shs-1 9@51 LET pop
21@ LET sho=1y3+2} +3+5 gggg f§$T163
22 PLOT =ho,32 iv
a3 CRAL DUER 4,8, 4100 a@a5S LET shs
24@ BEEF .©1,30 Q@6@ LET asf{
s 258 PLDOT DUVER 4,5 ho ., it2: DRAW O ="Pg: LET &
UVER 1,8,-138& S@6S LET c=31:
278 IF SCREENS (g9,49+1)="" AND g IP7@ LET yy=R
¢18 THEM GO T SR LET y=13
2B BETURN Q2@ LET =C =0
2PQ FOD w=5 T -5 STEP -Ai: BEEP S2od LET (ivESs =
LA1l,w: PRINT AT g.,49+1 QUER 1;C S99l PRINT BT @.&; INUERSE 1;"
MEX »

HR% (RMND#3@+321:

T e T R L @392 PLOT @2,@: DRAY 255.,.8:. DRAW
31 LET shs=thsil 2,175: PLOT @.,@: DRAW @175
318 LET sc=sc+ic#1i2): GO 7D S80 a@as LET f=1
wEQR FOR g=42 TR @ S7E£EP -5, DEEP 9228 FOR J4=1 TO {ives: PRINT SF
B2 .0 MEXT g £PRINMT AT M.49;° @,.28+d,; "Y' : NEXT o
n. {ET LiveE=iives-1. IF i{ives= g@a9qa LET rfi=rf
B THEN GD 74O 2386 _9ie@ RETURN
8@l PRINT AT 138.,94;° AT 19,4y Q922 LET m=-uyza+i2: FOR g=2 TO 10
i @: PLOT m,28:. DRRARL RNDs23,9: PLOD
8z PRINT 2T @&,.28; " ": PRINT T m,20: DRAL -EMND323.3. NEXT 3
AT &.28;: FOR =1 TO Lives. PRI 991 PRINT AT 3,31;"YOoU HAUE LET
NT INUERSE 4;7"&":: NMEXT 4 THE SPRBCE-WRSTE-""" DESTROY
BB FRINT #A7 Q.3x; ANUERSE 1, °“ YouR PLANET" Y ¥You HRUE S
7 CORED ";s¢
98 IF c=3 THEN LET cCc=2 8222 IF pop {2582 BND pos @ THEN
981 LET c=c+1: LET x%S=a%icl: LE PRINT ~““"9wWOUR POPULARTION HAS SBEE
T yy=RND 32732 N GREHTL\"'"" DECRERASED , BUT THEY
2 _FPRINT 2T 2. 2 L?HUE RALL ™" EVACURTED SRFE
hﬁm FOR g=2 TO 2@ 883@ IF pop>=25@@& THEN PRINT - ‘"
1e@1 IF pop<=2 THEN G0 TO 2920p POPULAT I0M IS MNERRLY IMTRCT™ "
1BBE FPRINT AT @,2; IMNUERSE i “Sc. BUT EUACUATION WAS e
Ofe “;SC;AT .12 "Population “.p YOU MAYy HOL D YOLIRSELF s
op RESPLMSIRIi
APIB LET r=F+1 Q943 IF FLpP =02 THEN PR INT ek vo
A815 IF =5 THEMN i£T =3 U ARE RE“*:-’C'N"-'\IELE FOR THE " b
AV22 PRINT DVER 4:;837 §.49%9; BRIGBH ERTHS SEes ITMUORIToNTSY O -
T @;x%(F),;, BRIGHT @,R8T g-1,94;X% QF YGUR HOME SLANET "~
(Fis Q‘BEEHEF:F! 9 =$ TO 25a@: IF INKEYS=
—T - W# b rd :-._E 3 “'.- o
1?22 IF g=2 THEMN PRINT BT 1,4393.; COER DUN 3
1825 LET rfi=F
AREE GD Sus 3
1048 NMEXT g i-i-:l-fi-i-ki-i-[-f*l’-Ft“t—b+t—+t—i—i—i—+r—i—l—i—f—i—{—
1852 LET pop=fop-C3250 ¥¥ SPRCE-URETE & T.4.7 I3ES sF¥
1855 BEEEFP .8,-28: RESTORE : FOR FFFFFFEFEEFLEFEFESFIEESAEEEEFEF
?=g 5{3 1%‘@ ﬂﬁEf‘éTuw,www. BEEF uww .~
o 2 2 =
iPS6 PRINT AT 28,3y, OUER 1;XS(F Documentary
} by David Parkinson
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OPEN FORUM

tude' in colours 7-15 on
the planet's background.
— Draws a ring around the
planet.
— Changes the ‘actual col-
ours' of the longitude

on BBC
This program can be used to draw a planet
in space and then to create the illusion of Procrotate
rotation. This is done in several proce-

Procring

To save time the sine and cosine values
are stored in arrays in lines 40 — 100 so
that they will not have to be calculated
more than once in the program; this means
that there will be a pause when the
program is run so do not be alarmed! To
make the planet look more realistic the two
functions at the end of the program are
used to make it seem as though it is
revolving about a non-horizontal axis.

dures: lines in sequence to pro-
Procstars — Plots 100 stars in random duce the impression of
positions in space. rotation. ]
Procplanet ~ — Draws in the background. Frnkand Fny — Offsets the planet's axis.
Proclongitude — Draws lines of ‘longi- (See below).
UDU1,27,1,81  gioBE (o) 1983 418
A 42
18 REMOVE THESE BUT 430
20 REMEMBER JAMES JACKSON'S 449
3 HODE2 5
48 DIM S(98) ,C(98) 458
W il a7
4 Ru=den 480
78 FOR A= TO RAD34B STEP RAD4 98
B AR+ 530
7 S(AD=SINGA) :CIA=COS (A s
188 NEXT 508
118 VDU23;8202;8;9;8; 538
128 VDU19,8,4:8; 549
138 VDU19,4,7;8; 559
148 VDU19,7,0;0; 2
158 PROCSTARS o
168  PROCPLANET 530
I78 PROCLONGITUDE 590
188 PROCRING 408
190 REPEAT 418
248 PROCROTATE 2
218 UNTIL FALSE 43
id 448
238 DEF PROCSTARS 58
248 GCOL 8,3 o
250 FOR TV=8 TO 188 &
248 PLOTSY,RND(1279) ,RNDC 1823) 488
M NEXT e
288 ENDPROC 268
4 718
380 DEF PROCPLANET %
318 VDURY, 54855125 7
326 GCOL 8,2 748
338 MOME 8,8 258
348 FOR @/=8 TO 98 STEPZ 7%
358 MOVE 8,8 7
368 PLOTES, SOAU) BRI, C AN XA
3 NEXT
380 ENDPROC
379
488 DEF PROCLOMGITUDE

Ci=6
FOR Li=8 TO 45
Ci=Cit]
IF C/=16 THEN Ci=7
GCOL @,C
FOR A/=8 TO 45 STEP 3
X=SOAL) RCOLD ¥R
Y=COAL) ¥R
IF AY THEM Ki=5 ELSE Ki=4
PLOT KO, PN, PNY
NEXT
NEXT
ENDPROC

DEF PROCRING
6C0L 8,4
FOR W/=588 TO 572 STEP 8
FOR Ri=34 TO 99 STEP 3
AR, MOD 98
IF Ri=36 THEN Ki=4 ELSE K/=5
X=C(AY) HE
Y=5(A) %108
PLOT KL, PN, FNY
NEXT
NEXT
ENDPROC

OEF PROCROTATE

FOR C/=7 TO 15
VDU 19,C4, 7385
WAIT=IRKEY(18)
VDU 19,04,2;0;
NEXT

ENDPROC

DEFFNd=(8, 7X) +(-8 ,4¥Y)
DEFFNY=(8.4%X) +(8.9%1)

Globe
by James Jackson

easiest. To make the game easier or
harder just change the times in lines
620-650. To input your choice use the
colour keys, cyan and blue are not used in
the game. After you have put in your guess
you will have a chance to change it.

The Computers response to your guess
is as follows: For every black square you
have a correct colour in the right place, for

Break the Code

on Vic2()
This is a version of the ‘Mastermind’ game
with a slight difference. Not only must you
guess the colour combination within 10
moves but also within a time-limit.
There are four levels of play, 4 being the

every 1}mrhite square you have a correct
colour in the wrong place.

Program notes

10 HRe-seeds random generator
118-140 Computer picks code
180-340 Input guess

350-390 Checks choice agains! code
500 Times up

530-540 Music routine if right or wrang
600-850 Time-limit routine

18 L=RND¢-TI>

20 C=7732:D=7690:0G=7741:J=30720: K=7734
3@ M=36878' N=36876 ' 0=36874:KK=36877 :RR=0
42 POKE36879,59 :PRINT"X"

5@ PRINT"XMBBBFBREAK THE CODEE"

68 PRINT"NMMRRRIEY KEN ADNAMS"

1e@ GOSUBses

148 NEXT

90 PRINT""MANDDMIINPUT LEVEL <4-1>"

11@ PRINT"I":FORI=BTO3
120 ACI)=INTC(RNDC1)%8)
138 IFACI)=30RACI)=6THEN1Z2O

78 PRINT"XDMBRBRPRESS SPACE"
BD GETGS:IFG$C>" "THENS®

130 FORI=BTOE6:POKED+I,102:POKED+I+J, 2: HNEXT
160 TI$="020280" : FORI=48T057:POKEC, I :C=C+44 :NEXT

32
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OPEN FORUM

170 PRINT"MTIME "RIOHT$(TI#.3):IFTI$>=B$THENSGO

188 R=8:W=0:FORI=BT03

190 GETC$CI):UCI>=YAL(CSLI)D~-1:PRINT"HTIME
"RIGHTS$CTIS$, 3)

200 IFTI$>=BSTHENSOD

219 IFCS(1)="0"THENN2S®

220 IFUCI)=-1THEN199

230 IFUCI)D70RUCT)CBORUCT)=30RUCI )=6THEN2S@

249 GOTO269

250 PRINT"MOOMMMMERROR" : FORT=ATO7350 : NEXT :PRINT" ]
*:GOT0190

260 POKEM, 15 POKEN, 203:FORT=BT010: NEXT :POKEN, 8

270 POKEK, B :POKEK+J.,UCI) :K=K+2: HNEXT

280 PRINT"MOUDIOK?" :PRINT"7/N"

290 GETGS:PRINTMTIME “"RIGHT$(TI$,3): IFTI$>=
BSTHENS00

300 1FGS="Y" THEN3S

310 IFGSC"N"THEN290

320 PRINT'ANOOM  ":PRINT"

330 FORT=0T06:POKEK+T-8, 32 NEKT : K=K~

340 POKEM, 7 :POKEKK. 203: FORT=8T0100: NEXT : POKEKK,
8:6070178

350 FORP=0TO3: XCPY=ACP) : NEKT

360 FOR1=0TO3: IFUCI)=X( 1) THENR=R+1 :K(1)=20
‘UCI>=18

370 NEXT

380 FORI=T03:FORZ=QTO3: IFUCT) CIX(Z) THENNEXTZ:
NEXTI:GOTO408

390 W=H+1:X(2)=20: NEXT]

400 IFR=4THENS10

418 TFR=BANDW=OTHENPOKEG+1, 14 POKEG+2, 15: POKEG+3
) 14:POKEG+4, 5 FORT=1T04 :POKEG#+1+

3,2:NEXT

420 IFR=0THEN44@

430 FORT=1TOR:POKEG+T, 123:POKEG+T+J,2: POKED, 196:
FORL=@TOS:NEXT : POKED, @: NEXT

440 IFW=ATHEN46@

450 FORT=1TOW: POKEG+T+R, 123: POKEG+T+R+J, 1 :POKEQ,
182: FORL=0TO0S : NEXT : POKED, @: NEXT

4608 K=K+36:G=G+44

478 IFT1$>=B$THENS00

490 IFK>8164THENRR=1:G0TOS10

450 PRINT"MOOMMM  ":PRINT" ":G0TO178

500 PRINT"MTIMES UP":RR=1

51@ FORI=@TO3:POKED, 81 :POKED+J, ACI) :POKED+1,32:
D=D+2: NEXT

520 IFRR<C>1THENS49

530 FORI=255T0128STEP-1:POKEM. 19: POKED, I': FORT=
@TOS :NEXT : NEXT : POKEQ, 8 GOTOSS0

540 FORI=128T0255: POKEM. 18:POKEN., I :FORT=0TDS:
NEXT :NEXT : POKEN. @

550 PRINT" 2000
YN

560 GETGS: IFG$="Y"THEN1D

570 IFG$CO"N" THENS6R |

580 PRINT"X":END

600 GETLS$:B=VAL(L$) :ONBGOTOE20,630, 640,650

610 GOTO688

628 B$="000230" :RETURN

630 B$="000300" :RETURN

640 B$="000480" : RETURN

650 B$="000%00" : RETURN

Break the Code
by Ken Adrians

Left-handed

on Spectrum

This is a machine code routine for the ZX
Specirum. The idea came to me when |
had injured my left hand, and was forced to
use the keyboard one handed. | disco-
vered that | could not use ‘delete’ — the

shift and zero keys were too far apart. This
routine allows you to use the Symbol shift
and zero keys instead — much more
simple. The idea could be extended; the
same method could be used to redefine
the Edit key as Enter, and make your
programs uneditable.

An assembly listing is included so you
can experiment with it; it was entered on

the Bug-Byte Aspect assembler, so if you
own this program you can type the listing
in straight away.

Please note that this 'single handed
Delete’ uses the interrupts on the 48K
Spectrum. To use the routine on a 16K |
machine, change the second byte of code
from 9 to 40, the 65120 to 32339, and the
65158 to 32377.
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HERNE T

SOFTWARE LTD

FOR THE
DRAGON 32 & TSR80 CO-CO

A BRAND NEW MACHINE
CODE GAME IN THE UK

WORMTUBE

FROM ZETA

1 to 4 players — 9 speed/skill levels — Joystick Caontrol —
Pause Control — Arcade style action and sound —
Wormtube has Rainbow certification seal and was

reviewed in March 83 Rainbow as a well-conceived game

with great graphics and strong sound effects

£8.00

HORNET SOFTWARE LTD
10 BUCKINGHAM'S WAY, SHARNFORD
LEICS, LE10 3PX. TEL: 0455 272037

MORE GAMES TO BE RELEASED SOON

TRADE ENQUIRIES WELCOME

GOOD ROYALTIES PAID FOR DRAGON M/C
SOFTWARE
P e e T e T P T i ey e |

[ DRAGO

SOFTWARE |

all machine code

BONKA

ADDICTIVE Arcade style game in full colour
Climb the ladders and dig holes 1o trap the
“Meanses’” before they kill you. 4 selectable
speeds and choica of 110 9 meanies fo start
KO JOYSTICKS NEEDED
SUPPLIED OM CASSETTE £7.95

DGT2
THREE Fast-moving Arcade style games m
{ull colour, with Hi-Res graphics and sound
“Very addictive any single one of these is
worth a fiver, 5o £6.95 dor all 3 is a bargain
(From PCW rewew) SNARES. LAMDER &
INVADERS. (Mo joysticks)
3 OM ONE CASSETTE

EDITOR/ASSEMBLER - MONITOR

Two Pass Global type. Supports standard
Motorols mnemomics and Addressing modes
Powerlul Debug Mondor. Recommended for

£6.95

DROIDS — NEW [OPTIOMAL JOYSTICK)
Stop the Orosds removing lead sheelds to

refease 1he bombs which will destroy the
world. Very flast game Exceflent Hi-Res
colpur graphics and sound

SUPPLIED ON CASSETTE E6.95
CHESS

Hi-Res display of board and pieces. B select-
able fevels ol skifl, CURSOR control mowe
salection (No numbers letlers to enter]. Sup-
ports CASTLING AND EN PASSANT

SUPPLIED ON CASSETTE £7.95

VULTURES — NEW (uses one joystick]
FAST MOVING GALAXIAN TYPE GAME m full
cobour with Hi-Res graphics and sound. A
fiock of vultures guard their eggs. As they
SWODD towands you iy ta kil them, but watch
oul, Just when you hink you have kilked them
#ll. the eggs hatch!

SUPPLIED DN CASSETTE £6.95

thee SRNOUS USET
SUPPLIED OW CASSETTE WITH USER IN-
FORMATION £28.75

DISASSEMBLER
Wntlen in position Independeni Maching
Code, will run anywhere in RAM. The ideal
tool 1o have around
S0LD ON CASSETTE

SPECIAL DFFER
Buy Editor Assembler and Disassembler
together and save £5. 60

Caost ol both as one purchase.........

Cheques POs payabile o
J. MORRISON (MICROS) LTD

E11.85

£35.00

(Dept DUY)

2 Glensdale Street, Leeds LS8 9JJ
Tel: (0532) 480987

ALL ORDERS DESPATCHED BY
RETURN FIRST CLASS POST
Callers and Trade enquiries welcome

J. MORRISON (MICROS)

NOW YOU CAN LIFT STATIC DRAWINGS, PHOTOGRAPHS, ETC, RIGHT OFF
THE PAPER AND BRING THEM TO LIFE INTO YOUR PROGRAM!

TWO POTENT FEATURES COMBINE TO BRING YOU UNIQUE NEW POWER OVER YOUR SPECTRUM GRAPHICS!

Gives you the power to transler
. AGTION'T RRGEH drawings, pholograghs, paini-
ings, letizring — in fact ANY paper-based images inio lull colowr
line-drawings on your Spectrum screem, with astonishing ease and an
accuracy that rivals expensive digital tracers. But this lime you gel more
than just a static on-screen desipn that has to be laboriously dromed on

Fitom PAPER 1O SCREEN,,,
=« AND INTY) Your PROGRAM

——_ and off tape, because .
/ \ InMerprets your on-streen de-
/ i . BHDST"wHITEﬂ Elnl'lﬂl'rlll! 1I|':|lru:i5l sequence
| \ of pasic instrections needed to EXACTLY reproduce i, and thin wriles the
i program for you, directly into memory! New program lines appear in your
| \ listing which are indistinguishable fram ones you might have writlen
yoursell, When you've finished, POWER-GRAPHICS will “sell-desiruct’
{ Ieaving behind only your new program lings réady 1o ese.

TOGETHER THEY'RE DYNAMIC!
The mew program caplures your design DYNAMICALLY, giving you
ingtantly the power to MOVE it anywhere, to SHRINK it down 1o a single

I
l
o \}' T ,f-‘ pixed, or EXPAND il 1o il the screen. You can SOUEEZE or STRETCH it imbo

\ -ﬁ-ﬁ“‘fﬁ’f """_‘"q;.*“' "t\“‘ <
ll AC Rqﬁﬂlﬁﬁw‘riw CRMPILER

weind distortions, flip it UPSIDE DOWN or MIRROR-IMAGE it, ROTATE it in
the piane of the sereen . . . in other words MANIPULATE IT UNDER YOUR

FULL CONTROL!

MANIPULATION OF ANIMA TION - GHOST-WRITER ALWATS WRITES .
EXACTLY THE PROGRAM YOU NEED! e

You c#n tell GHOST-WRITER o program seiecied paris of pour design S

with ihewr own specisl e Aumbecs, aNowing you lo call them as =

SOPATETE SUD-TOUNEE. Thus you can add or remove parts af will — e

it Bunsen burner in fhig chemisly disgram.

\
M,wtsm; ménwtes' fun with POWER-
GRAPHICS!

PR i -

Animating the lps of iy
f simpie = and thanks o POWER-GRAPHICS' abifity fo

PerT) 8 jusl a8 ;
, mwmwrm ;_y
i i newded (which draw as fest as straights ] Mer curved lpd Can be snwmated in zx SPEBTHUM g ._-

EUTTERGR.E.FT

5 real lime!
POWER-GRAPHICS s fun o use, skmple i opevation, and for beginners and f
i __, .-’ SOVENSHT UEars aiioe s an Ir:peﬂlﬂ! Paw programming fool (el sxdends the FOR 15K OR 43K ‘,n' i
8 - Specirum's polentiad ot imaginalive graphics into sxciting new regon ONLY £8.95 "
IF YOU WANT PICTURES YOU CAN USE. IT HAS mn‘mm—cnmrc& W o f
Ie ¥ 1A y R " - 1 L

. OVERSEAS
14 Western Avenue,Riddlesden,Keighley,Yorks. EN LAND L
PLEASE ASK FOR OUR ILLUSTRATED LIST OF GUARANTEED-QUALITY TRSBIVWVIDEO GENIE SOFTWARE EXNCESS POSTAGE
€ POPULAR COMPUTING WEEKLY
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OPEN FORUM

| Snoopy

! on ZX81 program fo ulilise them and set pleasing ?:rﬂfvi:; thgqt?: ;:gﬁ-, g,;,:::m: :‘:;;]mgy
EF(Jr all of you with ZX printers, here is a gr:;sulfgsﬁe"a;::da siﬁaime ?eET?ﬂeH;TES?agrﬁ ?ﬁg ?:E:%ﬂ%ﬂgéﬂ

= FEM ZHOOFY FRINT

18 LFRINT " oA

28 LFRINT " T

S8 LFEINT " "4 gl )T e
a 48 LPRINT " . L

S8 LPRINT SHEN e LENeS B

el LFEIMT " *+++" ¥+ o

8 LFEINT " +EEE+ ¥

o8 LPRINT et -y oy

AL PRINT " & 3 e

188 LFEIWNT " A+A"

118 LPRINT * LA

1L PRINT © o 2™

178 LFRIWT " C A B 0

148 LFEINT " o e T Tt o e

o L FRINT AL e o T SR PR T o

1e8 LPRINT " i

178 END g}rf“f:‘lof’z!enﬁne

. e ——— g
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INTERSOFT SOFTWARE

The logical choice

s “KILBIRNIE”, LONMAY, FRASERBURGH, ABERDEEN

03463 2683

e e e

e
i e e g it g Pl

B A

g -~
i S

i

CHAIN REACTION for Dragon 32 or 16K and 48K Spectrum
The strategy of chess, the smphmty of draughls A new excnmg two- player board game Play
your friend or your micro... i ORI % RC 1 A I e, I . £7.00

SMUGGLERS’ ISLAND for Onc-
A new 48K Oric adventure. The one you won't crack in a month. Easy to start — hard to

Also available:

DARE DEVIL PILOT for Dragon 32

More than a flight simulator — more thanagame ... it'sboth .........cccccevnsiiviiiiiiiniiiniinnnn, £7.00
GRANDAD’S WILL for Dragon 32

A black-humoured adventure. Find the will before greedy Broderick .............cooeeeeveeneeee. £4.50
SUPATREK for 16K or 48K Spectrum

With eight extra functions.This really is a “'Supa” trek game............ccccovveriiiiiiniiisinnns £7.00

All prices include postage, etc., please send cheques/POs to:
INTERSOFT, “KILBIRNIE"”, LONMAY, FRASERBURGH, SCOTLAND
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THE LARGEST SELECTION

AP el OF GAMES INTHEWORLD
e -ure mechanca : We stock the BIG NAMES
e P T e v AL in Computers including

ATARI 400/800
=— SINCLAIR zx s1
== ZXSPECTRUM

wore, file, wieck and retneve Ower SO0 full addresses [t
[ ATS) CONTIEMPUA0N DEDNIsgua FTusior, A 1Y perssiile

g i x
& FULL SCREE

Cowmimgr
= MULTIFLE iINOEXING

and a wide range of
independent
S N A et o Lt s MR AR Main Computer Branches: 22 OXFORD STREET, London W.1.
131 e Addewss Marsngae 1 (595 cacn  Spectim ooy 439 OXFORD STREET, London W.1.
oottt abpo A i 52 WESTERN ROAD, BRIGHTON.
Tk b f evtoon requred ZHEL | Soe 3, 31 LISTER GATE, NOTTINGHAM
i e e Gl vt b et S Bl | 141 NEW STREET, BIRMINGHAM
i Alsoat: 184 REGENT STREET, London W.1.
Lo 254 REGENT STREET, London W.1.
Aaiabie fromm Mo brancte of W SMETN .h:;:;::’:lr.:tl-(" E kl\lt : : = ; = -_;
- L a7
C-
Mmy R4S
8 [}
TR LN 4.q -w
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y \
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\ : OSGHmAKE
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y the time you read this, many of you

will have finished your exams — you
lucky devils! So, you will now be crawling
back into the daylight and looking for a
good adventure program to keep you
amused throughout the summer months.
To bring you up-to-date with what the rest
of the world has been up to lately, here are
my personal top adventures:
(1) The Hobbit— for changing, overnight,
the face of Spectrum adventuring
Melbourne House, the publisher of this
by-now classic game, should rectify
some of the irritating little bugs in the
program, which they must be well
aware of by now. More importantly,
versions for the other popular micros
should be released — they can't lose!
The Scolt Adams Adventure Series —
for the Vic20, Texas, and other
machines. There is the Willie Crow-
ther/Don Woods classic for mainframe
computers, but this series is the clas-
sic for home micros. Set purely in text,
they pose good problems, with a high
degree of difficulty, all set in an im-
aginative scenario. Titles include:
Vioodoo Castle, Strange Odyssey, and
The Count.
The Level 9 trio — Colossal Adven-
ture, Adventure Quest and Dungeon
Adventure. The first of these is a
version of the Crowther/Woods origin-
al, but with a much-expanded en-
dgame. The other two start from loca-
tions within the first, thus making an
impressive suite of adventures. They
are always a pleasure to play, not least
because of the comprehensive and
well-produced documentation, which
even include a SAE, which you may
use to ask for Help in desperation.
Pimania, from Automata — not one of
my personal favourites (I don't think
the humour of their lovely adverts
translates well to the micro adventure),
this program nevertheless deserves a
place in this survey because it intro-
duced the idea of a prize for the first
person to crack the puzzles of the
game. Pimania's Golden Sundial thus
follows the book world's Golden Rab-
bit from Masquerade into the history
books. And nobody's found it yet!

(2

—

(3

—

(4

—

(5) Madness and the Minatour — from
Dragon Data, for the Dragon. It's here
because, after The Hobbit and the
Scotlt Adams series, this is the one I've
had most enquiries about. While diffi-
culty is not the ultimate criterion of a
good adventure, this one, as Michael
Vesey of Worksop can verily, is crack-
able. He has written asking what all
the fuss is about, as he has no
problem in finding the mushroom.
Just about any adventure for the Atari
machines. There are not many text
programs, and those available are
fairly standard, but, in keeping with the
Atari's graphic capabilities, the arcade
adventures are really special, and can
be highly recommended. Representa-
tive are Ghost Encounters, The Phar-
aoh's Curse, Action Quest and Jour-
ney o the Planels.

Artic Adveniures A-E — these are all
of a similar format, pure text, unble-
mished by graphics. | get many letters
asking for help with these programs,
and while difficulty may not be the
prerequisite of a good adventure, these
games are extremely compelling.

Last, but not least, is a graphic adven-
ture that | come back to again and
again — Volcanic Dungeon from Car-
nell. Available for the ZX81 and the
Spectrum, this has good documenta-
tion, which includes a map of the
dungeon. Combining elements of D &
eROHSDEIVDTSGPTEVIOODIVTBTEGVED

(7)

(8)
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Cruising & Blind AIIe
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i Cruising
First there was Space Invaders, then there
; was Pacman — now there is Cruising. This
all-action. machine code, arcade lype game,
® il test your powers of co-ordination to the
3 limit. Never before has a game asked you to
: think so quickly, or move so fast.

: Achieving a high score on Cruising takes
$ considerable skill, and not a little patience.

@ Popular Computing Weekly is offering £10
® each month to the player with the highest
: score on Cruising. All you have o do to enter
this month's competition is send a print-oul of
your highest score, together with your name
and address, to:

Popular Compuling Weekly

Cruising

9 Hobhouse Court

® 13 Whitcomb Street

$ London WC2 7HF

: Each month we will publish the name of the
@ Winner and the new Cruising high score. Are
@ you good enough to accept the Cruising
® challenge?

i The winner of last month's compstition with
$ 2 score of 22664 was |. C. Willis of Shore
@ Lane, Sheffield, who receives £10. Entries for
! this month's competition close on June 30.

®
®
®
@

Notes

1) Each entry must consist of a ZX printout and your
name and address.

°
SEEERRTRERIORCOOODIPCRODOOCOODODROHOOPORDOPIONIDRREORRODER

D and the old favourite Wumpus, it can
be played again and again.

So, there is a quick survey of programs
that you are likely to enjoy. But, please
write and let me know of your own particu-
lar favourites.

Now, a hopeful look forward to pack-
ages we would all like to see! First off —
Lord of the Rings, from Melbourne House,
all 89 parts of it. | don't know the legal
aspect of this, but if MH have the rights,
they must surely be working on the epic.

Then, Artic’'s Adventure F — and please,
Artic, how about just a touch of colour?
And, while we're about it, how about
versions for other micros?

Finally, Valhalla, from Microl — a prog-
ram that, according to the publisher, will
knock The Hobbit from its pride of place.
The graphics and game mechanics are,
apparently, superb. 5
NB: All entries for the Adventure Competition
must reach us by 30 June.

This series of articles is designed for novice
and experienced Adventurers alike. Each
week Tony Bridge will be looking at different
Adventures and advising you on some of the
problems and pitfalls you can expect to
encounter. So, if you have an Adveniure you
want reviewed, or if you are stuck in an
Adventure and cannot progress any further,
write to: Tony Bridge, Advenlure Comer,
Fopular Gomputing Weekly, Hobhouse
?HFCM" 19 Whitcomb Street, London WGC2

900990000

2) Closing date for this month’s Cruising challenge
entries is June 30,

3} The highest score each month will receive £10

4} High scores cannol be translerred from one
manth to anothar.

5) The judges’ decision is final.
6) No employees of Sunshine Publications Lid, or
their families, will be eligible to enter,

Blind Alley

Blind Alley is a game of strategy. In order to
win you must outwit the computer, using your g
craft to fence in and finally desiroy the enemy o
pursuit vehicles. But, watch out for the solid @ ®
trail left by your oppanents — one touch is :
fatal!
Each month Popular Computing Weekly is g
giving away £10 to the player with the highest =
score on Blind Alley. To enter this month's
compelition simply send in a copy of your
score and the code at the botlom of the score @
table, together with your name and address to:
Popular Computing Weekiy
Blind Alley ®
Hobhouse Court -
13 Whitcomb Street @
London WC2 7HF ;
$
®

PONBOSDICORIOOOEITROOIROSOILRDD

The highest score sent in so far this month is
70625 from Stuart Williamson of Bradford,
West Yorks. Entries for this month’s competi-
tion close on June 30.
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ATOM EXTENSIONS

2K STATIC RAM. Easily fitted inside the Atom. No soldering. Occupies
empty space from #9800 to #9FFF. Uncorrupted by Operaling System so
ideal for machine code routines. Qutside VDG buffers so no interlerence
with display.

Only £12.00 + VAT UK p&p FREE. Cheque with order please.

CLARE EXTENSION SYSTEM Available soon!

A complete system for the Atom which will include:

8K CMOS RAM + BK ROM sockels .. proposed price £50.00 + VAT
EPROM PROGRAMMER .. proposed price £35.00 + VAT
16K EPROM module ...... proposed price £27.50 + VAT
PSU Battery backed 5V + 5\1 - 25V | proposed price £24.00 + VAT
16K CMOS RAM

Send for furthar details

Enquirias and Orders fo:

CLARE COMPUTER COMPONENTS

46 BATH ROAD, STROUD, GLOS, GL5 3JL

EMPIRE

@ The latest strategy game for the DRAGON 32

@® Destroy the EVIL DRAGON EMPIRE before it con-
quers the world!

@ Includes seven world maps and on-screen scoring

@ 100% high resolution with machine code

@® Eight levels of difficulty

@ For one player (NO JOYSTICK NEEDED)

@ Suitable for all ages

Send cheque/PO for £6.95 to:
SHARDS SOFTWARE

10 Park Vale Court, Vine Way, Brentwood, Essex
CM14 4UR

R LR R R TR R LR T

& P.&R. COMPUTER SHOP %

IBM GOLFBALL PHIHTE%S from £70 EACH +
V.AT.

INTERFACE FOR IBM GOLFBALL £40 + V.AT.
*‘BRAND-NEW LA36 DEC WRITERS — SALE £200 EACH +
V.AT.

CENTRONIC 779 PRINTERS — £325 + V.A.T.

CENTRONIC 781 PRINTER — £350 + V.A.T.

POWER UNITS, 5-VOLT 6-AMP — £20 EACH

FANS, PCBs, KEYBOARDS AND LOTS MORE

8-INCH IBM FLOPPY DISC DRIVES

COME AND LOOK AROUND

SALCOTT MILL, GOLDHANGER ROAD
HEYBRIDGE, MALDON, ESSEX

L e L LR TN R R RE T )
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BOND SYSTEMS

TOUCH TYPING with a new, simple finger position
system gives "‘peek and peck” programmers new speed
and accuracy. Your computer can type up to 100 words
per minute with this course! Can you? DRAGON keyboard
is ideal for this course. SPECTRUM has non-standard
positions for space-bar and *;", but otherwise ideal.

VOCAB FRENCH and VOCAB GERMAN present a 700
word vocabulary of your most needed words straight into
your “memory".

Write to BOND SYSTEMS, stating DRAGON or SPECT-
RUM and PROGRAM NAME, with £5.00 for each prog-
ram.
15 BELMONT ROAD, HARROGATE,
NORTH YORKSHIRE, HG2 OLR

ATTENTION ALL SPECTRUM USERS
== BASIC TRACE =

A 760 byte machine code routine which intercepts each BASIC
Statement prior to execution, displaying the line number, state-
ment number, and the statement itself in the lower screen area.
@FEATURES INCLUDE:—

@ Single step or continuous program execution,

® Trace listings to ZX Printer if required.

@ No corruption of upper screen display

® TRACE ON and OFF at will,

® 16K and 4BK versions on same cassette.

@ ALL THIS FOR ONLY £6.95 INCLUDING P & P FROM: @
Texgate Computers Lid.

14 Brook Lane, Corfe Mullen, Dorset BH21 3RD

VIC20
USERS SOFTWARE LIBRARY

SIX REASONS WHY YOU SHOULD JOIN
1. Large selection of tapes and cartridges
2. Membership fee only £10 for 2 years
3. Cassette hire £1.40 inc. P&P per fortnight
4. Cartridge hire £2.50 inc. P&P per fortnight
5. All tapes raffled free to members after 15 hires
6. All software hired with manufacturers permission
Send membership fee on full money back approval or
large SAE for details, postal only

VIC20 U.S.L. peptrcwk

11 NEWARK ROAD
BREADSALL ESTATE, DERBY DE2 4DJ

]

I PHONE MALDON (0621) 57440
ORODER 2 ORDER 2
w5 SYSTEM-SOFT .
DEDUCT £1.00 DEDU! i
OFF EACH! FOR THE BEST FROM THE REST OFF EACH!
[ THE TERROR Vi VOLCANIC
HOBBIT DAKTIL "3}, A DUNGEONS
{Melbourne (Melbourme B (Cameil}
House) House) (Bug-Byte) £5.00
£14.95 £6.95 5;‘; PRAGON 28
SPECTRUM 48K SPECTRUM 48K SPECTRUM 48K
PENETRATOR THE \
{Melbourne CAS;R :HEBS MULTIFILE
" £8.00 :
SPECTRUM 48K SPECTAUM BBC 32K BBC A'B

ORDER Hﬂw AND GET DET!ILa OF OUR SPECIAL OFFER!
Please send cheque/PO to: SYSTEM-SOFT,
FREEPOST, Ackworth, Pontefract, West Yorkshire WF7 7BR

** LYNX SOFTWARE * %

TAPE 1
The maze game, Pac-Man and Breakout

TAPE 2
3D Challenge and Dodgems

TAPE 3
Digger and Battleships

TAPE 4
Lunar Lander: The first and the best for the LYNX with long and short
range views of the spacecraft and different gravities, also random
landscapes. Sublug: A 100 per cent new arcade game involving a chase
containing helicopters. battleships and submarines all at the same time
with increasing levels

LYNX DISASSEMBLER

Disassemble all machine code in ROM or HAM with this useful ulility for
the LYNX

Each tape is £5 including P&P from: Clive Carter, 110 Llancayo |
Street, Bargoed, Mid Glamorgan CF& 8TP.

3s.
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PEEK & POKE

David Parkinson of Woodcote

Road, Tattenhall,
verhampton., writes:
I have recently acquired
a hook on Z80 machine
code for the Spectrum. I am
having difficulty in under-
standing the Mnemonic Call.

Is it the machine language
equivalent of the Basic instruc-
tion Usr? Also, could you ex-
plain how the command could
be wvsed in an M/C Invaders
type program?

The mnemonic Call is

very similar to the Basic
command Gosub, and it can
be used conditionally or un-
conditionally, It is used along
with the mnemonic RET
which is Return in BASIC, In
effect what happens when you
use Call is that vou Push the
return address on to the top of
the stack, and then Jump to
the address you have Called.

The instruction does not al-
ter the flags. but it is important
that you leave the RET
address on top of the stack, so
you can return. This means
that any further numbers put
on to the stack by the routine
you have Called must be
Pushed off again.

I cannot say with any cer-
tainty how you could use Call
in vour particular program,
because | have not seen it.
However, | would presume
that it would be used uncon-
ditionally to set up each new
screen. and conditionally to
check such things as hits and
damage to the shields.

P D Austin of Weston Park
Court, Bath. writes:
My interest having been
much revived by the
arrival of the office mini com-

Wog-

puter, I recently dragged my
old ZX80 out of retirement.
But 1 have become frustrated
by the lack of memory, though
1 am still loathe to give it to the
dustman — after all, it did cost
£100 in 1980,

However, I have been told
by Sinclair that the Ram pack
needs the new Rom, is this so?
If it is, do you know of anyone
who can supply any sort of
Ram add on for the ZX80,
however small?

A I am very surprnised at the

response from Sinclair,
Unless they have made some
sort of change in their later
Ram packs. there should be no
problem on any ZXS8(. The
only difficulties that might
occur are with the old 3K add
on, that has not been available
for some time. Just to check 1
used my old (did rhat really
cost £100) ZX80, with a Big
Byte Ram pack and found no
problems. | suggest that you
buy a Ram pack from a shop,
explaining the situation. and
asking if you can have a re-
fund, in the event that it does
not work.

~ COMPUTER
STUDIES

Steve Spencer of Braddon,
near Towcester. Northants.
writes:

I shall be taking my *0’

levels soon and 1 wish to
go to a sixth form college to do
computer studies next year. As
I am unaware of the sort of
Jjobs available in computing, 1
would be grateful if you could
print a couple of useful addres-
ses that I could write to for
more information.
A This is the sort of ques-

tion that requires an arti-
cle in its own right. The best
place to start is probably a
careers officer. and you will
find one attached to vour sixth
form college.

The range of computer re-
lated jobs is large and getting
larger. Every big company to-
day has a computing depart-
ment — in some cases it only
deals with one particular
aspect of the work, in others a
computerised system will be
found at all levels. for use in
all sorts of applications.

The number and range of
computers in business is going
to increase. People will be
wanted to write, maintain, and
update the programs.

Letters to all the big com-

panies in your area will prob-
ably produce results. Some
companies might well take you
on as 4 trainee, once you have
done the basic exams at col-
lege, others might want you to
do further exams.

Sean Conelly of Valley Road,
Macclesfield. Cheshire,
writes:

I have put 64K Hitachi

Drams into my Spec-
trum, to make it 48K. | would
like to know how to use the
other 32K | have spare. I
know that it would have to be
switched in and out, but any
advice on how to do this would
be useful.

The circuitry to do this is

quite complex — and 1|
have no detailed information.
The only thing I can suggest is
that you should contact some-
one like East London Robo-
tics who offers a 64K memory
add-on for the Spectrum. They
might be willing to sell vou the
circuit board or the plans
separately.

Sean also asked about a
program he sent in. From the
copy, it seems that he is mis-
sing a data statement. The
data is read by a line For N = |
to 10, the problem is that vou
only have nine data state-
ments. As it is about resistor
colour codes, it is probably
green that 15 missing between
yellow and blue.

Ty
IX801

Peter King of Manor Gardens,
Saxmundham, Suffolk, writes:
I own a Sinclair ZX80.
Sometimes when I turn it
on, the screen goes fuzzy and
the computer will not respond
to the keyboard. This also hap-
pens when I am typing in a
long program. Is there any-
thing that I can do about this?
Also, do you know if any ZX80
software is being produced?
From my mailbag there
are still a surprising num-

ber of ZX80s in use up and
down the country. Your prob-
lem could be one of two things
— are you using a Ram pack?
This used to cause a lot of
problems on the ZX80, be-
cause as soon as the contacts
got dirty between the Ram
pack and the port it would
cause a crash. The answer to
this is to clean the port with
some spirit or industrial alco-
hol.

The second possible cause
of your problems is overheat-
ing. This is much harder to
cure — keeping something
cold on the top was the usual
solution. But, beware that you
do not get any water into the
computer!

The other possible modifica-
tion is to cut slots into the left
side of the case above the heat
sink. More dedicated/frus-
trated owners have successful-
ly got round the problem, by
literally enlarging the heat
sink. This is usually done by
cutting out the side of the case
above the heat sink and screw-
ing on a piece of copper or brass
that then sticks through the
gap.

On my ZXB0 I used two
pieces of thick copper wire
that [ had beaten flat. Unsub-
tle, but quite effective.

The problem you sometimes
face when you power up at the
start could be to do with the
restart line. A capacitor be-
tween this line and the 0 line
will ensure that you get an
even pulse, and will slow the
restart down enough to cut out
any sudden peaks that can
occur when powering up. The
capacitor needs to be 25v 100
microfarads.

As for ZXB0 software, |
doubt whether much is still
being produced — 1 certainly
have not seen any advertise-
ments for a long while. The
only thing that [ can suggest is
that you scan the small ads in
some of the magazines to see if
any turn up. If this fails. you
could always try placing your
own small ad.

London WC2 7HF.

Is there anything about your computer you don’t
understand, and which everyone else seems to take
for granted? Whatever your problem Peek it to lan
Beardsmore and every week he will Poke back as
many answers as he can. The address is Peek &
Poke, PCW, Hobhouse Court, 19 Whitcomb Street,
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CLASSIFIED

Semi-display — £5 per single cc
Trade lineage — 20p per word
Private lineage — 10p per word

CALL DIANE DAVIS ON 01-839 2476 FOR SEMI-DISPLAY ADVERTISING

GAMES SOFTWARE

SPECTRUM PROGRAMS
SPECTRUM GOLF BY R+R
16K — £3.75 INC
One or two players, nine or 18-hole course
fairway, rough green, bunkers. trees and
waber hazards. Each course different
SPECTRUM MICRO CHESS BY ARTIC
18 £6.95 INC

Accepls all fegal moves en passani, casiling
and pramates @ pawn to queen

MURDER DN SPEC BY MICROJUICE
16K — £5.50

Ingenuous murder game, in which you are
tha investigator
Mail order only. Send cheques/POs to:
VYAJYS, H-K, 11 Margaret Avenue
5t Austell, Comwall
(or SAE for list)
Tel: S Awstell 61791

SPECTRUM 16/48K Money Run, mul-
ti-level game, £3. Cheques or postal
orders to: A, Lee, 10 Foxdale Avenue
Sheflield S$12 2FQ

ALLIGATOR CROSSING, new ZX
Spectrum 16/48K game of skill Send
£4.50 to 23rd Century Software, '"Aals-
meer’, Old Road Easl, Gravesend,
Kent DA12 1NQ.

JUPITER ACE SOFTWARE. Casselle
JA1, three-gamer for the unexpanded
Ace, £3. Cassette JAZ, a 19K graphic
adventure, £6 from R. Roberts, 52
Whalesmead Road, Bishopstoke.
Eastleigh, Hants 505 GHL
SPECTRUM 16K, "'Raguel" presents
her games for age 16 and over only.
(State age when ordenng). Still only
£2.95 |brooks, 17 Malvern, Sution
Road, Southend, Essex

COMMODORE 64
Up to 40 per cent off. Best sellers latast
tapes, £5.95 sach inc VAT, p&p. Gridrun-
ner 1. Gridrunner 2, Attack of tha Mutant
Camel, Motor Mania, Renatssance
Frogger, Fanic. Scramble, Sprite Man.
Krary Kong, Pakacuda, Cycions, Mond-
pole, ChequesPOs to Crestmatt 40-45
New Broad Strest. London EC2. Tel
01-740 0447, Mail order anfy

ORIC-1 MONEY SPIRAL and Gold
Hunter,*£2.60, Vic20 Puckman £2. O
J. Wyatt, 77 Redgrave Gardens, Luton
Beds

Z¥B1 (16K), Poker, Brag and Domi-
noes on casselte. Any pair, £2.35, from
W. Jefterson, 28 Arundel Walk, Pelton
Chester-le-Street, County Durham.
VIC20 PREMIERE SOFTWARE, hi-
res. action with Pac-ball with Clever
Ghosts! Bricky with ‘Trickball', Frooty
with hold, nudge graphics creater (hi-
res) and more, only €5 The Anchor,
South Somercoates. Louth, Lincs,
LN11 7BL

SWAP Flight Simulation Trans. Tower
for Hobbit. Tel: 0928 715138
DRAGON 32. Backgammon, Noughts
and Crosses. Full graphics and sound,
£5.95 including p&p. S. Holt, 2 Weod-
fall, Astley Park, Chorley, Lancs

QUALITY ORIC SOFTWARE

THE WORD
Up-markel Hangman, with colour and sound
DEATH TRAP
Moving graphics game with facslity to dessgn
your own graphics
MASTERMYNDE
The lully expanded classic 1-4 players +
meudli-skill fevels = timer!
Tapes + instructions: £4.95 each
SAE for full range and pric
Cheque PO to: Headfiehd Techrpiogy
Lock Street, Sawile Town. Dewsbury
West Yorkshire WF12 98W

DRAGON 32
ACE HIGH
One Spitfie’s Battle of Britain, Destray nine
enemy planes and earn your Wings. 25 kills
and you are the Ace! Up 1o fen mindles
viokent action
High res graphics. cockpit view, rear miror
30 action, realstic sounds, reward system
and detaiied scorecard. A guality 32K game
Mot available in or 1o bbranes or chub
Sysiems
Fast service, £7.95 includes p&p
TUDOR WILLIAMS
15 SUMMERHILL ROAD
BILSTON WV14 BRD

CHRISTINE COMPUTING

T98 4A SOFTWARE
NORTH SEA, CODE BREAK
ASTRO-FIGHTER
£3.50 each. £6.60 for lwo
£9 for ail three

SAE for Hardware Software Catalogue

]
Dept PCWHK, 6 Florence Closa, Watlord,
Herts,

2X81 16K. Avoid colliding as you race
around the maze, while the other car
tries to intercept. Fast machine-code
action, plus Hangman, £3.50. J. Riley,
322 Bramhall Lane, South Stockport,
Cheshire.

ESCAPE, new graphics game for 16K
Alari. Five levels, casselle £5. Coulter,
56 Grosvenor Road, Epsom Downs,
Surray.

T LANCASHIRE

IMCR0S

KEMPSTON JOYSTICK CONVERSION TAPE
£4.85. Comverts 30-Tanx, Frenzy, Escape, Hun-
gry Horeoe, Panter, Spawn of Evil and Fight
Simutation for wse wih Kempsion joystick
SPECTRUM GOLF £3.95. 1B hole graphec goil
game for the 48K Spectrum. ZOMBIES FOR
UNEXPANDED VIC £3.95. Game of stralegy —
lere the zombles to thew doom!! AVAILABLE
FROM LANCASHIRE MICROS, 51 QUEEN ST..
MORECAMBE, LANCS. Tal: (0524) 411435,
DEALER ENOUIRIES WELCOME

ACE SOFTWARE. Seven games for
the unexpanded Jupiter Ace. only £4
Federation Software, 56 Rawley Cres-
cent, New Duston, Morthampton

* LYNX MUSIC-MASTER =
MNow LYNX music is easy! Full Iwo-octave
slave 0N SCTEEN, COMPOSE. GOpy, replay
change tempo, eic. Cassette and full instruc-

tipns £4.95.

ALBASOFT, 180 Terregles Avenue

Glasgow G41 4RR

VIC-STRIP, adults only game for any
expanded Vic20, tape £5, disk £10.
includes p&p and Lite Expectancy
game, Pen Design, 21 Langbar Close,
Bitterne, Scuthampton S02 7JH

BBC 32K GRAND PRIX, Crackcode,
Hangman, Tron, Connect 4. All
graphics games, £3.50 each including
pép. Darren Graves, 34 Sloke Lane,
Gedling

MISSILE. Defend your cities from the
deadly onslaught. Graphics game for
the BBC microcomputer (32K), only E5
inclusive, to: Paul Stevens, 11
Woodhurst Close, Cuxton, Rochesler,
Kent ME2 1LU

DETECTIVE; FOR 16X/ 4BK SPECTRUM.
Full colour. sound and high resolution
granhics
Pursue notorigus Fingers Mchxe thiough
Glasgow's Shady Stregts and atiempl an
arrest belone he escapes the city or your boss
puils you off the case. Your job is made more
difficult 35 he is @ master af desguise. bul hit
must be brought fo juskice!

Special introductory price of £4.50 + 50p
p&p lo: Mr. G. Chapman. Brookmaster L1d
Crondal Road, Exhall, Covenlry

VIC 20 SOFTWARE

All the Imagine Software Cas-
settes including: Arcadia,
Whacky Waiters, Catcha
Snalcha, Frantic. All for either
the expanded or unexpanded
computer.
New for the ZX Spectrum;
Jumping Jack.
All at only £5 each!!
(inciusive of postage and packing)

Send chequesPOs to
RULE COMPUTERS
30 Tylers Acre Road,
Corstorphine, Edinburgh
EH12 THZ
(Tel: 031-334 7261)

FOR THE VIC20, from Arcsofl comes
Zap-Man. Hi-res graphics, colour,
sound, fast machine code action, all
this for the unexpanded Vic for just
£4.00 inclusive. Send cheque or PO for
fast daelivery, to S. Fensome (Arcsoft).
73 Blackfriars. Rushden, Northants
NN10 8PF,

ORIC 1 48K. Frenzic: hi-res graphics,
on-screen display of score, timer, lives
lost, 4 skill levels. hi-score feature,
gears give total control over speed. full
instructions supplied. Cheques PO for
£3.25 (including p&p) lo N. Edwards, 1
Challont Avenue, GChristchurch,
Dorsel

CLASSIFIED
ADVERTISING
RATES:

Line by line: For private indi-
viduals, 10p per word, minimum
10 words.

For companies, traders, and ali
commercial bodies, 20p per word,
minimum 20 words.

Semi-display: £5 per single col-
umn centemetre, minimum fength
2 cm. (Please supply AW as
PMT. Or supply rough setting
instructions.)

Conditions: All copy for Classi-
fied section must be pre-paid.
Cheques and postal orders should
arrive at least two weeks before
the publication date.

If you wish to discuss your ad,
please ring Piane Davis 01-
839 2476.

Here’s my classified ad.

(Please write your copy in capital letters on the lines below.)

Plaase continue on a separate sheet of paper

words, at ...........o.n:
Name........

Imakethis ........cccovimmirse

Address ... ...k

Talephone ...

Please cut out and send this form to: Classified Department,
Hobhouse Court, 19 Whitcomb Street, London WC2
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LYNX 48K SOFTWARE
Labyiinh — 30 Maze Game
our versson ol popular board game
in 1ast maching code

Space Trek lrzap the KiEngons
£4.75 each inc. p&p. Cheques PO, io:
QUAZAR COMPUTING DEPT., PCW
17 TEG CLOSE. PORTSLADE, SUSSEX.

SPECTRUM SOFTWARE. 30 prog-
jams in one tape including: Casino,
Piano. Geography, Midway. Sub-
maring . for only £6 p&p included
Dambly, 10 Rue St Gertrude, 1040
Brussels, Belgium.

| UTILITIES I

SPECTRUM -
BACK-UP COPIER

First of &l you had to back-up programs by
making lape-to-fape copies. Now REYSOFT
present

100% machine code! Coples any type ol
program. Easy 1o use
Order THE KEY lor &ny ZX Spectrum
Only £5.95

KEYSOFT, Dept PCk
6 Bruce Grove, London N17 6RA
NE. KEYSOFT advise users not to infringe the
Copyright Acts

Deaker Enquinias Welcome

TELETEXT ON YOUR SPECTRUM.
ZX text lels you creale your own
personal teletext system. Similar to
Ceefax and Oracle. Capacity 900
pages. Full colour, graphics. flashing,
inverse wvideo, 24-hour clock with
alarm, even the engineering test pages
— it's all here! Cassefle £4.85 com-
plete with sample system. Full instruc-
tions and 12-month guarantee. Send
cheque/PO (or SAE for details) to: lain
Stewart, 12 Torry Drive, Alva, Scotland
FK12 5NQ.

SPECTRUM “SNIFFER"', reads tapes
and prinls cut program name. length in
bytes and start address. Machine Code
and Basic! Also gives auto run line
number, £2.50 from AWA, 50 Dundo-
nald Road; Didsbury, Manchester.
SPECTRUM 64 PRINT, Amazing Soft-
wara that gives 64 characters per line
instead of 32, prints anything from your
Basic program, cassette, 48K or 16K,
£3.50. K. Ahmed, 28 Magpie Hall Lana,
Bromiey, Kent.

5D SOFTWARE

ZBOA machine code program-
ming for ZX81 16K.
Two Cassetles plus Instruction

Booklet, many examples and
useable sub-routines for your
own programs, £17.50.

BBC (AIB) KOPYKAT. Simple, effec-
tive routine to back-up machine prog-
rams. Send £1 + SAE to: M. A. Paris,
38 Wooburn Manor Park, Wooburn
Green, Bucks

TAPE COPIER — copies virtually all
Spectrum programs (16/48K). Verifies/
multiple copies. Two versions on cas-
salte (one uses no program area),
Money back guaraniee. L. Evans, 16
Stonepit Drive, Cottingham, Market
Harborough, Leics

SPECTRUM SERIES 2 rese! and col-
cur monitor modifications, instructions,
£1.50. J. M. Ainley, 42 Falkland Court,
Braintree. Essex CM7 6LL.

DATAFILE 48K SPECTRUM. 200 en-
tries of three lines, storage retrieval,
alpha numeric sort, plus search and
printer, tacility for listings. Only £3.50
inclusive. Ashleysoft, 36 Glenluce
Road, London SE3 7SB.

BBC B. TWOD UTILITIES plus game
Morgage, gives completle stalement
over any period. Graphic, enables 8 x
8 or 16 x 16 character definition
Pelmanism, game for up to four play-
ers, Cassette £5, listings £3. V. Hayles
44 Castleview Road. Slough, Berks
NEWBRAIN. High-resolution character
generator creates up to 256 symbols
for easy use in your Basic or mvc
programs. £5.95. Also full Z80 Dis-
assembler in Hex'Decimal allowing
hard copy screen dump, £4 50, From
C. Dixon, 57 Marine Parade, Brighton,
ZX81 COPIER. Lets you stop/study
copy any ZX81 program, on casselte,
£2 50. Bobker, 29 Chadderton Drive,
Unsworth, Bury, Lancs.

SPECTRUM KOPYKAT £4.95
100% machine code. Enables almost any ZX
Spectrum program or data-fife io be backed

up on to a fresh tape
Programs over 41.5K (8.7K for 16K madels)
can now be copied wilh ease
Plus: FREE Tape-header Reader program
Bolh programs on one cassatte. Only £4.95.
IMMEDIATE DESPATCH. Send cheque/PO 1o
MEDSOFT
61 Ardesn Road, Doncaster DN2 SER
IT CAN EVEN COPY ITSELF

CALEDONIAN computer consultants
provide programming consultancy and
training courses in Basic, held regularly
for beginners upwards. 292 Caledo-
tan Reoad, London N1 1BA. Tel: 01-
607 0157.

WESTON-SUPER-MARE
COMPUTER COURSES
Mon-residential, lor those on holiday.
Qualied stalf, Small groups. Limited
vacancies July ta Sapiember. Children
accepted. SAE 10: CC, 18 Stafford Place,

Weston-super-Mara, Avon BS23 207,

FAIRS

AUTOMATIC line numbering program
for any Vic20. This 100 per cent
machine code program is quick and
easy to use. Cassetle with instructions,
£2. From S. Pendry. 65 Stonewood,
Bean, Dartford, Kent,

SPECTRUM KOPYCAT. Make secur-
ity copies of your favourite programs
Copies any Spectrum tape file. 16/4BK
Easy 0 use. £4.85 from AWA, 50
Dundonald Road, Didsbury, Manches-
tar.

007 SPY COPIER

Simply load your Spectrum then press 'C for
instand copy. With program 10 enable stop-
ping to study amy BytesBasic Program
£3.95. (Provious DOT Spy Owners send the
cassette plus £1.50 1o have update added)

BOBKER, 29 CHADDERTON DRIVE
UNSWORTH, BURY, LANCS

SPECTRUM REFLEX 48K, makes
back-up copies of virtlually any prog-
ram! 100% machine code, £3.95. JN
software. 11 Latton Ciose, Chilton,
Dideot, Oxan, OX11 0SU.

HOME
MANAGEMENT

STOCK CONTROL FOR
DRAGON
Usual facilties, tape liles, all output to
screen, program and manual by retum
post, cheque for £19.95 to: Zadok
Micro Business Software, 44 Falcon
Crescent, Flitwick, Beds,

COURSES

MICRO-COMPUTER FAIR

Winter Gardens, Malvern,
Waorcastershire
Saturday, 2nd July, 1983
10.00 am—5.15 pm
a* * W
Everything o cater for the
Compuler Enthusiast
NUMEROUS STANDS

SOFTWARE SELF-SERVICE
HARDWARE RESTAURANT AND
INFORMATION LICENSED BAR

COMPUTER CLUB STAND
@ BRING AND BUY STAND @

Sefl your Unwanted Programs
Books/ Computers

Details irom Personal Computer Fais
Martin Bannait, Worcester 22659

[ SOFTWARE |

VIC20 MACHINE CODE program-
mers, want to stere machine as basic
data stalements? Let Datawriter do it
This machine routine converls code
and actually writes lines of basic, merg-
ing them with your programs in
seconds, Any expanded Vic. Full in-
structions. Cassette £3.50. R. Barlless
81 Dogfield Street, Cardiff. 5. Wales.

DRAGON INDEPENDENT DWNERS
ASSOCIATION

MATHS DERBY. Programmable Maths Race
Chifdren: of all capabfites can play on equal
tenms, Kids can play dad

MATHE ADVENTURE. Aimed at 9-11 years, use
[eir maths and tabies 0 gel indD the Secrel castie
and outw the Maths Monster

£4.95 to NOA School Houss,

Winter Gardens, Canvay Istand

COMPUTER RATING METHODS

Put your compader to good use for pleasure
or prodit during the 1983 Flat or N'H racing
season with the most up-to-date and profes-
sional computer rating method ever pul on
sale fo the racing public. giving you top-rated
selections at good prices. Lasis a lihe-time
Cazsettes for ZXB1 and Dragon 32 onky
Printed programs for ZXB1. Dragon 32 and
Spectrum only. £10 for either cassetie or
prinied program
Send cheque or PO fo: CAM 14 Langdale
Ptace, Newtan Ayclitla, Co Durham DLS 70X

ZH81 OWNERS
SPECIAL LAUNCH OFFER
Flipsides: Two On One « Free Gitts: Read On
Each casselte cost £6.25 inc PP
FLA (A) Side — House O1 Cards
Flipside — Speliing Time Bomb
FL2 (A} Side — Semaphore Tutor
Flipside — Morse Code Tutor {with sound)
FL/3 (A} Side — Horse Race Analysts
Flipside — Football Analysts
FL'4 (A) Side — Kiddies Adventure
Flipside — Maths Time Bomb
Buy Il Four Flipsides and choose a Free

Gift
Gift (1) A 16K Ram Pack or Gllt (2) A Push
Button Keyboard

Don't defay — send today chequesP0 to

Vil SOFT COMPUTER SERVICES
Cia M. C. Agenty, 3nd Floor, Colwym

Chambers
24 Masley Street, Manchesler M2 JAG

ZX81 MICROFILE 18K. An information
storage system. Variable format with
simple entry and powerful accessing
abilities. Each file can be up to 11,000
characlers long and all eniries are
automatically stored in alphabebical
order. Invaluable aid for teachers, hob-
byists, etc. Only £4.50 from Kaycee
Supplies, PO Box 46, Grimsby, Hum-
berside.

KUDUSOFT

BBC MICRO
SOFTWARE

STARBATTLE: Dectroy the Alien Starships befare
they gt through to you, Avoid e tremendous
meteories. Full colour and sound effects, For
MODEL B. £5.50 inc p&p
STARLANDER: Makes full use of MODEL A Test
your skilis in landing your Starship under m-
creasingly ditficuft conditions. Full colour and
sound, £3 50 ing p&p
130 MAIN STREET, TWEEDMOUTH
BERWICK-UPON-TWEED TD15 2AW

Ambitious Programmers with Big Ideas . . .
. . . become a Software Moguil!

How? By becoming a MOGUL programmer.

MOGUL SOFTWARE is part of a long-established home entertzinment
company withinterestsin video sol tware and recards. Dur proven
national and international marketing expertise has led 1o many yeass of
success, Now we are 1uning our attention 1o games sof twane

We're baoking for big-thenking games programmers with machine
code experience who can produce saciting and innovative ideas for the
Spectrum, Yic 20, Atari, Dragon, BBC, Onc, T199/4 and Commadore 64. &

For bég ideas, we'll pay big royalties. O we'll puschase your
programmes outright. I you prefer, we'll offer amixture of the tea

Then, as a software “mogul”, just watch your bank balance grow as
we markel your programmes in the UK, Europe and the USA . all with

extensmve adwerlising support,
THINK BIG . . . THINK MOGUL!
Write to:|Mogul Software, PO Box 4BT

35-37 Wardour Streel, London W1A 48T Tel 01-437 3157

Microcomputer courses
at Durham University

for young people andior parents. Full
board accommodation, first-class
instruction. Courses from August
6 to 27, at EB0—E100 per week
including halt day excursions.
SAE for details. Assistant Bursar,
College of 5t Hild and 51 Bede,
Durham DH1 15Z. 0385 63741.

HANTS. RG21 2LB

DREAM

WANTED

For immediate and massive distribution in the USA:
Quality Arcade games for VIC 20 and COMMODORE 64
Phone: BASINGSTOKE (0256) 25107 or write to:

DREAM SOFTWARE, P.O. BOX 64, BASINGSTOKE,

NEEKLY

23-29 JUNE 1983

41




EDUCATIONAL
SOFTWARE

SPECTRUM JUNIOR MATHS, 16
48K, animated colour graphics, sound,
£4.50 for four excallent arithmetic prog-
rams. R. M. Harris, 27 Giendale Ave-
nue, Eastbourne, Sussex.

BUSINESS
SOFTWARE AND

HARDWARE
m Business

and serious application. Fully descrip-
tive price list available on requesl.
Cormix-Micro, 16 Kneesworth Streel,
Royston, Herts SGA SAA

[ HARDWARE |

SWAP \ideomaster Star Chess TV
game for proper keyboard for ZX81 or
exiended basic cartridge for TIAS/4A
Tel: Fleatwood 4045

SARGON CHESS COMPUTER with
Morphy Master Chess cartridge and
magnetic pieces, £75 including re-
corded delivery. Hepburn, 4 Cardinal
Avenue, Kingston, Surrey KT2 5SB.
SWAP VIC20 3K for your games car-
tridge. Also printer paper and games
for sale, Phone 907 7670 (5 pm to 9
pm) ask for Mark

EXCHANGE Azden 100-channel
fransceiver FM/CB, value new £189,
for colour computer. Bath 20274,
SWAP cine outlit Eumig projector,
quartz camera, Iripod, Elmo editor,
bead screen, for Spectrum. Dragon,
BEC etc. Phone Bath 20274

| ACCESSORIES |

SMART, WASHABLE PVC COVERS
with Cofton binding available for any
computer, printer elc., BBC, TI,
Epson, £3.95. Dragon, Atari, Vic20,
£2.95. Sharp MZBOAK, £4.95 For
others please phane or write fo Sher-
borne Designs, Victory House, BA The
Rank, North Bradley, Trowbridge,
Wilts. Tel: 02214 4425. Also mada o
measure service. Dealer enquiries wel-
come, Access and Barclaycard

CASSETTE LABELS PRINTED, sell-
adhesive, any amount. SAE samples
Six-Jays, Swanpool, Falmouth, Comn-
wall

CLUBS

peevo s ]
[_MAGAZINES _ |

ORIC USER
PROGRAMS NEWS VIEWS
£10 for a year's sub
To: 20 Wynford House,
Wynford Road, London N1

SERVICES

ORIC/TANGERINE PRINTOUTS.
Send your programs on cassettes and |
will return a high quality printout for
£1.60 by return post. 50p for revised
programs previously listed. Paul Wel-
ler, Arley House, Hanley Terrace, Mal-
varn WR14 4PF. Confidentiality
assured.

SOLVE BAD ZX PRINTINGS. Send
75p to Paul Silverman, 181 Adelaide
Road, NW3 3 NL.

BUSINESS
SOFTWARE

DRAGON-32 BUSINESS SOFT-
WARE. Business Ulility Pack 1 £8.95,
Letter Writer £9.95, Price File £9.95,
Mailing List £19.95, Stock File £24 .95,
Telewriter Wordprocessor £49.95,
Coming soon — Data Base, Invoicing
- . Send SAE for complete list or £1.00
for our software preview cassetle. Che-
que’PO 1o B. MISTRY, 75 SI. Mar-
garet's Road, Bradlord BDT 2BY

| DEALERS |

ZX81 High Res Graphics Unit
£32 (excl. VAT)
Tal: William Haynes 01-969 0819
Tools for Living s
Notting Dale Technology Centre
191 Freston Road, London W10 6TH
Cheque/PO (add 15% VAT)
plus 7T5pp & p

COMMODORE 64

£164.00 (excl VAT)
64 Programmers Ref Manual £9.00 + £1.50

pap
Tel: Chris Gurnay, Dave Walsh or Floyd

Pailarson
Tal: 01-969 4658/7527 or send SAE
Image Science Micro Computers Lid
189 Preston Road, London W10 6TH
or cheques P/P (add 15% VAT) and E8
for pAp Securicor delivary
Prestel Frame 4820000 (a) for latest software
and hardware information and prices. Fufl
after-sales maintenance on all Commadare
Equipment bought from us

ORIC-1 OWNERS. Tangarine created
Oric-1 now TUG creates the rest. An
independent users group with a solid
repulation for progressive system sup-
port. Monthly newslatiers. meetings,
software, hardware, reviews, advice
and lots more, We have a proven
record of performance on our systam,
Join TUG. You'll ke us, we do! Send
£1.00 + SAE (A4) for sample newslet-
ter and details. Tangerine Users
Group, 1 Mariborough Drive, Worle,
Awvon BS22 0DQ.

SOFTWARE EXCHANGE. Swap your
used software via our club. Free mem-
bership. £1 per swap. Most computers
included. SAE for details, UKSEC, 15
Turnweall Greave, Shelfield, S5 9GB

COMMODORE 64 + Vic20
SOFTWARE AND HARDWARE FROM

NOLANSCO
ELECTRONICS

Large selection of cassettes and cart-
ridges available, including Forth, Grid-
runner, Educational programs. etc
Mail orders accepted
Phane Karen

Biggleswade (D767) 316702 (24 hrs)

| WANTED

WANTED, 8K Ram for Vic20. Tel
01-805 2456 after 6 pm.

LOOKING for a market for your prog-
rams? List of 50 suppliers, UK and US,
who want software for ZXB1, Spectrum
and others. 50p including postage.
ZX80/1 Register, lists suppliers, soft-
wara, hardware, publications £3.95.
Youngs Computer Publicalions, 2
Woedland Way, Gosfield, Halstead,
Essex.

WE ARE currently locking for original
preferably debugged games and utility
programs. Anything from 10K lo 24K is
acceptable. If you have any programs
that fit these criteria write to: Bamby
Software, Leverburgh, Isle of Harris
WANTED: Used ZX81 64K plus Fuller
or DK Tronics keyboard or 4BK Spec-
trum plus Fuller etc. Tel: 01-527 B986
(evenings).

WE BUY all your working ZX80s. Send
details of your machine and software o
H. L. Graff, 147 Wynchgate, Win-
chmore Hill, London N21 1QT, for a
good quatation,

ARIADNE SOFTWARE LIMITED

Experienced, slightly older,

small microcomputer company

seeks bright-eyed young prog-

rammer — objecl: exploitation.

6502 experience and 16 fin-
gers an advantage.

275 Kensal Rd, London, W10

I FOR SALE |

SHARP MZ BOK. Under guarantea.
Excellent condition. Offers invited. Tel:
0458 43079.

ZXB1, 16K, |leads, manuals, original
box. Five games including Pimania
Chess, £50. Tel: Bagshol 76564.
ZXB1 with professional keyboard +
32K Ram + ZX99| tape control system
+plus all leads, manuals and software,
€160 ono. R. Heywood, 733 Heol
Pendyrus, Ferndale, Mid Glamaorgan,
LF43 3PE.

BOMBER, for the 16K or 48K Spec-
trum. Can you bomb the city and land
your plana? Features sound, colour
and hi-res, graphics. £2.50. Chaques
or PO to P. G. W. Jones, 4 The
Ridings, Worlingham, Beccles, NR34
1RG

VIC20 + CZN cassette deck + Com-
maodore joystick + programmers refer-
ence guide + book of programs and
casseltes. Sell for £150. Tel: 881902,
MATTEL INTELLIVISION CONSOLE
plus six cartridges, boxed as new,
E£120 ono. Tel: 01-346 7080

ViC20, CZN tape, printer, machine
monitor, super expander, program-
mers aid, 16K expander, £180 of soft-
ware, £30 of books, joystick. Worth
£700+, will sell for £500 ono. T21: 0438
54178 after 4 pm.

VIC20 + C2N cassette deck + prog-
rammers relerence guide + books + a
few cassettes. Will sell for £120. Tel:
Cambridge 831902.

S100 TUSCAN SYSTEM. Main board
complete in case with power supply,
keyboard, manual, £300. 64K DRAM
£200. Disc controller with SBIOS £160.
Tandon SS/DD disc drive £90. VB4
memary mapped VDU £110. Termina-
tion board €15, CP/M SOFTWARE
CP/M2.2 with manuals £60. TCL Pas-
cal £70. TCL disc BASIC £30. Word-

* master editor £45. BDS'C' compiler

£50. Macro-80 assembler £50. All fully
working, £1,000 the lot. Wood, 47 Crick
Road, Hillmorton, Rugby. Tel: 0788
69447 evenings.

EXCHAMNGE. Lake X850 man, 40
channal, power pack, aerial, for ZX81
and extras, want 16K expansion pack.
Tel: 092-575 4996.

SPECTRUM 16K pius Goli, Escape,
Cruising, still in box, with all books,
leads, etc, £390. possible swap. Tel
Adrian, 01-822 2721 evenings,

UK101 BK cased with Cegmon and
Extended Basic. 2Mhz. EB5. Tel. Ash
(0304) B12276.

LYNX 4BK, brand new, still in original
packing, £200. Tel: Ocpington 20281
ATARI 400, recorder, basic assembler,
joysticks, games, books, £200. Letch-
worth 70331.

OVER 60 COMPUTER MAGS, £12 2
disc cases plus 5 floppy discs, 54",
£14, various books, P.O.A. Tel: 291-
2327

“POPULAR COMPUTING WEEKLY"
magazines, Complete sel for sale in
mint condition or will swap for Vic20
software, offers. Tel: 0789 841310
SPECTRUM VOICE CHESS, 48K, £&
Freenzy 16K, £3.50. Send PQ/che-
ques and SAE to: P, Kirnon, 59 Bankes
Road, Small Heath, Birmingham, BID
arpP

DRAGON 32 plus joysticks plus 15
cassetles plus books, sk months old,
£150 ono. Tel: Birmingham (021) 459
7933 after 6 pm

ATARI VCS and 11 cartridges; Star-
master, Astercids, Defender, etc
Worth E£350, will acceplt £150. Mint
condition. Tel: 061 332 6121.

VIC20 + C2N + 16K reference guide.
Mastering the Vic20, joystick, £40 sofi-
ware, six maonths old. £150. Wimble-
don 979 0471

Ti-89/4A. Excellent condition including
leads, war game. £100. Tel: South-
amptaon 7656153,

DRAGON SOFTWARE for sale, £4.50
per tape: Space War, Grand Prix, Star
Trek, Ultimate Adventure, Games
Compendium, Katerpillar Attack. Tel:
0505 25001 after 6 pm.

ACORN ATOM. BK Rom, 9K Ram plus
software, £6B. Phone Canlerbury
51241 (avenings)

TIBS/d4A with extended Basic, Speech
Synth, Attack cartridge. joysticks, £75
of software, and all leads, £280. Tel:
Stratiord-on-Avon (0789) 740558
TI99/4A. Five months old plus Adven-
ture and Home Management Modules.
cassette, leads, few other games,
worth £220+. Only £110. Tel: 01-274
B07E.

FOR SALE: ZX81 + software, hardly
used, only £25 ono. Also Vic2Q 18K
Ram cartridge + Vic Highway Code +
IQ software, £45 ong. Sold separataly
if required. Tel: 01-880 1934,
SPECTRUM 48K Word Processor,
£3.25 Available from Stephen Braye,
14 Morwood Road, Stretford. Man-
chester M32 9TZ

Computer Swap
01-930 3266

Free readers entries to buy
or sell a computer.

‘Ring 01-930 3266 and give
us the details.

Spectrums for sale

SURDAN ZX SPECTRUM 48K, soft-
ware and console, £160. Tel: Torquay
22058,

SINCLAIR SPECTRUM 48K. As new,
£100. Tel: D344 57908

16K SPECTRUM. Excellent condition,
leads, manuals, horizans and lape,
Bargain at £85. Tel: 0795 663618 after
& pm. Wanted BBC B

48K SPECTRUM + printer, with six
rolis of paper + £140 software. Also
£20 books. Together worth £400. Sell
for only £195 (require fast sale). Tel
(061) 9732229,

DK'TRONICS Spectrum keyboard.
£40. Tel: 01-399 5585
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ZX81s for sale

IXB1 16K, leads and manual, 49
magazines, two cassettes, £50. Bill
Wells, 31 Pendre, Powys, Wales
ZXB1, 16K Ram + two lapes, £60. no
offers. Tel: 0279 28609 and ask for
John,

)81, 16K, E32 software, £60. Tel:
D1-992 5870,

ZXB1, 32K Ram. 16K Memotaech and
16K Sinclair, four months oid. Plus
book and software, £80. Tel: Cheshire
D6065 51553,

ZX81 + 16K Panda expandable Ram,
still under guarantee, also lapes,
books, all leads and instruction manu-
al, E70 ono. Tel: Ala (0259) 723961

Tandys for sale

TANDY CPP115, four colour, printer
plotter, with spare paper and pens,
£120 onp. Tel: Coveniry 618579,
TANDY TRS80, level Il 16K + leads
and magazines, £250 popular arcade
games and others, £250. Tel: Bediord
740513,

TANDY MODEL 1, 48K mamory, disc
drive, VDU lower case modification,
programmable sound generator, £550
Tel: Brisiol 0272 615426

TANDY TRS 80, level 2, 16K, including
VDU CTREO0 cassette deck, dust cover,

|| large st of software, casselles and
| books. TRS B0 Teach Yourself Basic

£200 ono. Tel: 521-0672

Acorns for sale

BBC MODEL B, 1.2 operating system,
still boxed, never baen used, casselte
leads + 3 tapes, Acomn software, Early
Learning, Snapper + Castle of Rid-
dias, + JVC 12-inch b/'w portable TV,
£30. All brand new, £380. Tel: 01-641
1304

BBC MODEL B, 32K, software,
£300. Will sell software separately. Tel:
090 567444 {any time)

BBC MODEL B for sale, unwantad gift,
hardly used, All offers considered. Call
Jason 01-472 3507 (any tima).
ACORN ATOM, 12K + 12K fully ex-
panded Atom, excellent condition,
power supply unit, books and software
included, £135 ono. Tel: Billericay

51428

Dragons for sale

DRAGON JOYSTICKS, used once,
£15 ono. Tel: 531 BB48 (after 5 pm)

SWAP DRAGON RACER BALL for
Caterpiliar Atack or Talking Android
Attack. Tel: (4862 64033 afer 4.15

pm.
DRAGON 32, 7 months old + books,
£150. Tel: 0736 2311.

Ataris for sale

ATARI 400 with 48K of RAM in home
keyboard — hi-i output socket with
410 program recorder, basic, Star
Raiders, Music Composer Assambler/
Editor, + joysticks, Worth £450, sell for
only £300. Tel; Swindon 750893 atter 8

pm.

ATARI 400, 2 months oid, various
cartridges including Star Raiders, tape
recorder, two joysticks, 16K RAM,
E225. Tel: 01-435 7336

ATARI BOD, £E60 software, some
books, £375, Tel: 736 3889, Mr Robin-
s0on.

ATARI VCS, 12 carlridges including
Missile Command Defender, Aster-
oids, Berserk and Telesoccer, very
good condition. £199 ono. Tel: 03552
23069.

ATARI VCS with all accessorias, in
good working order, £40, also car-

eyboard,

Iridges including many favourites, £8

| upwards, the lol £170 ono. Tel: Slough

20735 (after 5 pm)

ATARI INTELLIVISION TV GAME
with 11 cartridges, will sell for £150
ono. Also ZX81 games for sale, 3-D
Delender, Catacombs, 3-D Monster
Maze, £3 each or 3 for £7. Tel: 0925
51753

ATARI VCS, 5 tapes, Pacman, Ast, 51,
Street Racer, Combal, Boned, as new,
£130 ono. Tel: Camberley 21718.
ATARI VCS + nine cartridges includ-
ing Packman, Defender, Indi-500,
Asteroids and Space Invaders + Driv-
ing Controllers for Indi-500, good con-
dition, one year old, £160. Tel:
‘Wadhurst 3332.

ATARI VCS with seven cariridges,
£95. Tel: Lee Valley 712822.

Commodores for sale

ViC20 GAMES. Strambee, Space
Phreeks, Astercids, Vic Panic Cos-
meuds, Frogger, Galaxians, Space In-
vaders and Berserk. The whole lot is
worth £70, will sell to the first person
who sends £20 to: T. Wilson, 21
Chenton Field, Fulwood. Preston, Lan-
cashire PR2 3LOH.

VIC20 + casselle deck + synthesiser
lape + book, £120. Tel: 01-340 8611.
VIC20 software to swap or sell includ-
ing Lazerzone, Tracks, Vic Rescue,
Tomb of Drewin, Fantasia and many
others. Tel; 0442-67 150,

VIC20 to swap or sell any carlridges/
games, including Rabbitsoft programs,
Imagine and Romik, Tel: for details,
Farndon 270081.

VIC20 3.5K tape recorder. Any offers.
Tei: Basildon 558509,
COMMODORE 64, 15 top-class
arcade and educational games. Buy,
part exchange or swap your Commod-
ore 64 game. Price range from £2.95 to
£7.95. We have the latesl releases,
priced at £6.95 each. Tel: 01-450 4858
VIC20+ with cassette, joystick and
Chess cartridge + other software, five
months old. Fully boxed. E170 ono
Tel: 537 5102

VIC20, hundreds of programs for sale
and swap including all imagine prog-
rams, most Rabbit and Romik software
+ 24 different cartridges including Pac-
Man, Galaxians, Space Invaders, Cave
and many adventure programs. Tel:
Alex on Farndon 270081.

VIC20 with BK expansion Mother-
board, complete with C2M cassette
player, joystick and Superexpander
unit. Lots of games. manuals and book
worth £300, will sell for £225. Tel:
01-657 1305 after 5 pm.

VIC20 C2N CASSETTE UNIT, still
under guarantee + 3K, 16K and 32K
Ram packs. Superexpander and joys-
ticks, with over £400 of books and
software, including Basic 1 and 2 and
four adventure cartridges. Only £500.
Tel: 01-771 1300 after 6 pm

VIC20 + casseite deck. still under
guarantee, 3K, BK Ram packs, five
games cartridges and casselle soft-
ware, £170. Tel: Poole 671650,

5K VIC20 cassette unit, software, two
books, a manual and magazines, E125
ono. Tel: 01-455 6641 after 4.30 pm.

INTRODUCTION TO BASIC, never
used, £10. Mission Impossible
(celophane wrapped), £20 ono. Swap
most Commodore cartridges + Spid-
ers of Mars, for any other cariridges, |
also swap cassette software. Tal:
Deeside 815277,

VIC 16K cartridge + casseties, Defen-
der, Crazy Kong, £30. Tel: 021 440
2124

VIC20 MONEY MANAGER requires 8
or 16K extra memory, unwanted pre-
sent. Never used swap for two cassel-
tes (games). Tel: Norwich 0803
409534.

VIC20 TAPE RECORDER, £32, brand
new. Tel: 01-804 6780

VIC20 CARTRIDGES for sale. Tel:
0B956 3B564.

VIC20 + CZN + 16K + 3K expansion
units, well over E1,000. Software
(mainly games), joystick, mags, manu-
al, two-game cartridges, valua approx
£1,400, will accept £385 ono! Tel:
08956 38564,

COMMODORE 64 with cassette unit
and joystick, still under guarantee,
£320 ono. Tel: Preston 0772 615397
VIC20 + casselte deck, 3K hi-res
graphics carfridge + all leads and
manual, £145. Tel: Oxford (0B65) 247
638

VIC20 + cassette unit joystick,
various mags, ltapes and books, two
months old, £100 ono or swap for
Sinclair Spectrum. Tel: 01-289 9451
CBM4032 Commodore Computer
Command — 0 chip, 9-inch screen,
good condition, £375. Tel: Washington
091 4170754,

For sale

ZX 9 volt power pack, E7.50. Tel: Alan
061-973 9728,

VIDEO GENIE E9 3003 and leads, two
years old, £135 ono. Tel: Colchester
860710,

VIC20. Many cassettas to swap for
unexpanded and 16K. Also Pirale
Cove for Vodoo Castle plus count. Tel
Richard, New Miltor 0425 611094,
SWAP Adventureland for any other
Vie20 adventure not Voodoo Castle
Tel: Swanley 66180 (David).
SECONDHAND APPLE GAMES, half
price: Scrabble, Epoch, Microchess —
sell or exchange for other Apple pro-
grams. Tel: Wigan 47574,

SWAP Mission Impossible for other
adventure on Vic. Also swap car-
tridges, Road Race, Super Lander,
Avenger, Alien or sell £12 each. Tel:
0733 241943 (after 6 pm).
SPECTRUM GAMES FOR SALE hall
onginal price. Tapes inciude Hobbit,
Penetrator, Hungry Horace, Arcadia
and many more. Tel: 0268 27054
{anytime)

SWAP “Know Your Own Personality’
for “Know Your Own 1Q", Tel: Sandy-
acre 397892, For Vic20.

PRINTER WANTED, minimum 10 inch
with Zentronic parallel interface, in
exchange for three items. Adler Profes-
sional, carbon ribbon, electric typewri-
ter; Zenith SLR camera; Tl 58 pro-
grammable calculator. Tel: Milton
Keynes 0908 677407 Evenings, (Ball).
PIRATE COVE adventure cariridge for
Vic20. Swap for Voodoo Castie. Tek
Simon 673 5819.

ONE SET Apple disc drives with con-
troller card plus manual and DOS disc,
£450 ono. Tel: 051-922 3639

VIDED GENIE ED3003 with manuals
plus box and £90 software, excellent
condition, £150. Tel: 0385 67867

ACETRONIC NPU 2000 and four good
cartridges, cost £140, sell for £60 ono.
Tel: Bourne End, Buckinghamshire
23797.

GAMES SOFTWARE for Vic20 and ZX
Spectrum o swap or sell. Tel: 041-557
1533 after 5 pm.

INTELLIVISION, six months old plus
ten cartridges, £130 ono. Tel: Welwyn
4417,

INTELLIVISION plus nine cartridges,
boxed and guaranteed, £160 ono or
swap for your Atari 400. Tel: 01-310
8109 after 5 pm.

R.D. DIGITAL TRACER, £35. Brand
new. Tel: Wigan 58719.

SWAP SHARP MZBOA with software
for BEC Model B. Tel: Beltast 221868
VIC20 SOFTWARE: Robert Camer,
Menu Planner, £5. Sub-Space Striker
plus 20K, £3.50. Tel: 0983 525737
VIDEQ GENIE Fred sound synthesis-
ef, hi-res graphics board, 16K. Tel:
Walwyn 4815

INTELLIVISION GAMES CONSOLE,
eight cartridges. £120. Tel: 591 0915,
ADVENTURELAND CARTRIDGE for
Vic20. Swap for The Count. Tel; 0572
3384,

ALIEN CARTRIDGE for Vic 20. Swap
for Tank Attack or sell for £10. Tel
0572 3054.

BRAND NEW EPSON MX20 won in
raffle, including micro cassette and AC
adaptor, £470 ono. Tel: Oxshott 3765,
VIC20 SOFTWARE to swap or sell
Tel: 0442 58200

SHARP PC 3201, complete 64K, dual
disc drive, 12 inch screen monitor and
printer, CPM compatible. Will accept
first offer £1,250. Tel: 01-952 4836
R.D. LABS, digital tracer, £45. Tel
D602 264851

WANTED, Vic20 cassetle unit, must
be in good condition. Tel: 01-830 3039
BBC SOFTWARE to swap. Tel. Frome
0373 61552,

WANTED Membrane keyboard for
ZX81, will pay £5. A, C. Durrant, Flat
Cl/1.4, James Baille Flats, Narth Hill
Road, Leeds 6.

WANTED modules for minimum and
extended Basic, T99/4a. Any fair price
Tal: Isle of Man, St Johns 309

WANTED. BEC Model B. Tel: Chester
315912 (daytime)

WANTED. Printer ZX Spectrum. Good
working order. Tel: Luton 54931
EXCHANGE. Hall set of golf clubs for
BK or 16K expansion for the Commod-
ore Vic20. Tel: Congleton 77585
DRAGON 32s required, £100+ awaits
each sound machine, immeadiate decs-
sion, | arrange collection/despatch. De-
tails to: A Ellis, 22 Turmnarean Road, St
Austell, Cornwall, PL25 5NX
DRAGON OWNERS to exchange
programs. Tel: Leeds 687964

New Software
Marketing Company

Call Ricky on
0382 88232

VEEKLY
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ASTROLOGY

truly AVAILABLE AT YOUR FINGERTIPS

USER PROMPTING PROGRAMS: merely key in birth informa-

tion as requested by the computer — READ OUT (and/or PRINT

OUT) what is normally the result of many hours of painstakingly

tedious and complex mathematical calculations using tables,
ephemera, elc.

THE SIDEREAL TIME OF BIRTH.
THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Minutes
and Seconds for EQUAL HOUSE SYSTEM.
THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sign,
Degrees, and Minutes for the PLACIDEAN SYSTEM.
THE SUN AND MOON POSITIONS in Sign, Degrees, Minutes
and Seconds.
ALL THE PLANETS' POSITIONS in Sign, Degrees and Minutes
THE LUNAR NODE — THE PART OF FORTUNE — THE
VERTEX AND A HOST OF OTHER BIRTHCHART INFORMA-
TION AT THE TOUCH OF A KEY.
ZX81 16K
ZODIAC | ONLY £10.00
ZODIAC Il ONLY £8.00
GIVES YOU THE ASPECTS AND MIDPOINTS

FOR 48K SPECTRUM AND DRAGON 32

ZODIAC F
Full combined program on one cassette

roronLy £15.00

Other programs in course of preparation include: PRO-
GRESSING THE HOROSCCPE; RECTIFICATION OF THE
BIRTH TIME, elc.

Send orders with cheque payable to:

STELLAR SERVICES

8 FIR TREE VALE, LEEDS LS17 7TEY
Tel: (0532) 692770
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TWICKENHAM

COMPUTER CENTRE LTD
B

Buy the BEST
BRITISH
COMPUTER

BBC Model AE299 BBC Model BE399 MuxiMbaui:

hkhkhkhkbkhkhhk b hrhdhbhbhbdd bbbk bhbhbhdhtorbhhkhbhkhhdhdhhdhkhkhhdii

LR T TS TE TS TEEE T T TETTTTET T T TTE TEF TSRS SRS

Wordwise Word Processar (needs 1.0 System) Front! satwerk iirrisce

Software — Acorn, Bughyte, Computer Concepls (loge 2]  Veice systhesis cinesity

Acornsoft on Disk m“' ':',f.m

Joysticks for the BBC ~ 100K Single Disk Drive Cassefte mearders

BBC 800K Twin Disk Drives SRS -

Torch 800K Twin Disk Drives with CPN Nt Pt
Meosilers + Didk driwes

Post & Packing extra et

JCommodore 64:209 ¥ Coming so0a: Acom Electron —phone your order pow !
|| [USp>  Appie I1E 64K on special otter — phone for latest price  <{l|||

Forthe BBC:
Screen Layout Pad, tl";‘:tﬂl
Flow Chart Pad & wﬂ

Symbaol Design Pad .‘wi
; %':,55\“‘"“'
Kt with nng binder '#‘ ﬂ

SPECIAL
OFFERS

Whis! stocks last! : e
OUR PACE ONLY e
£12.50 incl VAT %

TOWN NATHAN PRESENTS. ..

ASSASSIN SOFTWARE

* YOU'VE INCINERATED INVADERS!
* YOU'VE PERSPIRED OVER PACMAN!
* YOU'VE CRUNCHED CRAZEY KONG!

Stop all this senseless violence with . . .

* “TOADS TRAVELS” x*

Help a Toad across the road, don't let the kids in the
park squash him, mind the crocs and get him safely
back to his lilly pads on the far bank of the river. 1
This has to be the best "“Frogger” yet for the 48K
Spectrum . . .

ONLY £4.95 inc p&p A

Available from both our Leeds Shops or mail order
from:

ASSASSIN SOFTWARE

10 ASH ROAD
HEADINGLEY, LEEDS 6

* Cheques and POs payable to Town Nathan

WATCH OUT FOR NEW TITLES COMING SOON

PROGRAMMERS — Assassin Software needs
your marketable programs. Give us a call
Tel: (0532) 744 325

0

s NEW FROM ASN
(ﬁi \ FOR THE COMMODORE 64
\ v/ NECKED

AVAILABLE IN SIX LANGUAGES

MNecked is based on the pen and paper game of Hangman bul reguires
only one person to play it. The pregram has a dictionary of 200 words. The
Foreign Language versions display the English words on Side 1 which you
must translate. On Side 2 you must transiale the words back into English. |

AVILABLE IN |
ENGLISH, FRENCH, GERMAN, SPANISH, SWEDISH, ITALIAN

|
Price £7 . 95 INC VAT Dealer Enquiries Welcome |

Send to:

ASN COMPUTER SERVICES LTD

DEPT PCW, B9 STATION CRESCENT
ASHFORD, MIDDX TW15 3HN

* * Software Authors wanted. Top royaities paid lor all popular micros

s software, perpherals games, books and much more ahways Svastable from
Twickenham Computer Centre
72 Weath Rd Twickenham Middx TW1 48W (01-892 7896/01-891 1612)
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ANGLIA .ouevren BARGAINS

Dragon 32 @ [167.99 Vic20 pack (0} £137.99
Spectrum 48K @ £127.99  Osbome D/D (@ £1,375.35
Commodore 64 @ ©264.99  Epson HX-20 (@ £425.45
Oric 48K @ £158.99  Epson FX-80 (@  E448.45
Lynx 48K @ £218.69 Epson AX-80 @ £310.45
Price inc, VAT
Excess HP-85 stock at half price

Add £5 p&p  Access and Barclaycard welcome

Heather Ruffles
Anglia Home Computer Bargains
8Ba St Benedict's Street

Norwich, NR2 4AB
(0603) 667036/7 TELEX: 975201
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NEW RELEASES

RIVAL SNAKE

Snake Pit was a popular, even
cultish, game on the BBC mic-
ro. Now Postern has issued a
version for the Spectrum.

The game involves moving
around a maze eating snake
eggs. This is made more diffi-
cult by the fact that a rival
snake is also eating them, and
is also releasing a number of
other snakes by eating the eggs
which are keeping them cap-
tive. Needless to say. if you
touch any one of the snakes,
the game is over.

In the unlikely event that
you manage to clear the
screen, you are rewarded with
a chance to eat the other
snakes and another screenful
of eggs — and a faster speed,
of course.

Program Snake Pit

Price £7.99

Micro  Spectrum [6K

Supplier Postern
PO Box 2
Andoversford
Cheltenham
Glos GL54 538W

QUTER SPACE

Federation Software is
another company involved
with the Ace. It has issued
three cassettes, one for the 3K
{ machine and the others for the
expanded 19K version.

Spacehop involves an intre-
pid space traveller leaving his
home world and journeving
through space to another
| planet where he must collect a
|container before returning
ihome.

It is not, of course. as simple
i_a:-‘. that. There are many

hazards to be overcome and
good hand and eye co-
ordination is required.

Program Spacehop

Price £

Micro  Ace

Supplier Federation Software
56 Rawlev Crescent
New Duston
Northampton NN5 oPT

25 VARIETIES

QED systems is another com-
pany that has moved its opera-
tion from commercial systems
to micro computers.

The company has just issued
two cassettes for the Dragon.
The Varietv Pack contains 25
programs designed to educate
and entertain the recent Dra-
gon owner. Versions are also
available for the Oric and the
Spectrum.

Program The Variety Pack
Price £4.95
Micre  Dragon 32
Supplier QED Svstems
2 Sefton Gardens
Aughton
Nr Ormskirk
Lancs L396RZ

SEVEN-UP!

THE
SOFT
SEVEN

GALACTIC BOMBER
HEAR AND SPELL L
WORDSEARCH

GRAPHIX

MUSIC MAKER
HAMGMAN

1. THE GREAT RACE

OO e A

DRAGON 32

T. D. Copasy

The Soft Seven is a games
pack for the Dragon 32. The
seven menu driven programs
include versions of Hangmin
and Bomber. as well as educa-
tional games like Music Maker
and Wordsearch.

TD Copsey is a new com-
pany which intends to special-
ise in programs for the Dra-
gon.

Program The Soft Seven
Price £3.50

Micro  Dragon 32
Supplier T D Copsey
20 Thormgrton Avenue
Daws Heath
Hadleigh
Benflcet
Essex

WAR GAMES

Impact Software has issued
three new games. Specman is a
version of Pacman for either of
the Spectrum machines, Both
the other games are for the
Vic20.

Terminator is a machine
code space battle game which
will work on the unexpanded
machine. There are 16 kinds of
aliens with the addition of
zaggers and meteors at later
levels.

Program Terminator

Price £6.50

Micro  Vic20

Supplier Impact Software
7l Redford Avenue
Edinburgh EHI3 0BW

BALANCED

Earlgate Computers is a com-
pany catering for a range of
machines in the field of “infor-
mational™ software. The Diet
Analysis program calculates
your optimum calories intake
and analyses your present diet.

Your dietary balance is de-
rived from the list of foods you
have eaten and their weight.
The program allows vou to
compare your own food ba-
lance with that of the “‘ideal”
for your height and degree of
exercise.

It could be useful for com-
puter buffs, who tend to spend
all day sitting down peering at
television screens.

Program Diet Analysis Program

Price £7.95
Micro  Spectrum, New Brain
and BBC

Supplier Earlgate Computers
PO Box 24 Wokingham
Berkshire RG1 IPE

STOCK CONTROL

A full stock ledger system,
comparable to those available
on the Apple Il or Pet. is
provided by Stock Accounting
and Control, claims Kemp,
The program will provide a
monthly ledger account print-

out and will accept 15.000 en-
tries a vear. Provisions include
the assigning of a four digit
number to each record to pre-
vent duplication of files.

If a file is to be deleted, the
whole record will be printed
out prior to deletion as a safety
measure.

The program comes with an
operators manual. which not
only explains use of the pro-
gram, but also offers advice on
tape head cleaning and soft-
ware maintenance.

Program Srock Accounting and
Control

Price £14.95

Micro  Spectrum 48K

Supplier Kemp Lid
43 Muswell Hill
London N1 3PN

ROAD TEST

“TumEo
DRIVER

%

IX SPECTRUM 16748 K

For some reason. nobody has
issued a road race game for the
Spectrum — until now. A
strange situation, since one of
the questions I am most often
asked is “"do vou know of any
car games for the Spectrum?”

I would guess. therefore,
that Boss whose first game is
entitled Turbo Driver should
do guite well.

The game involves steering
your car left and right past
various hazards, which include
manholes, sheep and a funeral
procession. Every hazard you
fail to dodge will cost you fuel
and, if you are particularly
unlucky, vou may run out of
fuel before yvou reach the
finishing line.

Program Turbo Driver

Price £5.95

Micro Spectrum 16048

Supplier Boss Flockion House
Audby Lane
Wetherby
West Yorkshire
L8222 4FD
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NEW RELEASES

DESTROYED

Droids is a new machine code
game for the Dragon 32 from J
Morrison (Micros).

The object of the game is to
prevent the Droids obliterat-
ing the earth, by removing
lead shields and releasing
trioxtron bombs. The first few
Droids can be destroyed fairly
easily, but the last few will
start firing at you,

As the game gets more diffi-
cult, the points awarded for
each destroyed Droid in-
creases.

Program Droids

Price £6.95

Micro  Dragon 32

Supplier J Morrison (Micros)
2 Glensdale Street
Leeds LS9 911

PRINT-OUT

Recent weeks have seen a
rapid change in the amount of
software available for Jupiter
Ace owners. A number of
companies have issued pro-
grams for the Forth machine.
Remsoft has nearly 20 titles
available. These include the
usual games packs and arcade

favourites like Frogger, as well
as some useful utilities.

Tape 11 is a ZX Printer
Driver. It uses 305 bytes to
divert characters from the
screen to the printer, enabling
Ace owners to print out their
programs on the cheap ZX
printer.

The current version requires
a simple Ace/ZX adaptor, but
a program which requires no
hardware at all is promised
soon.

Program ZX Printer Driver

Price £5.50

Micro Ace

Supplier Remsoft Computer
Software
18 George Street
Brighton BN2 IRH

RS AR R AT D NN T e 7

STAR TREK

No prizes for guessing the
identity of Silversoft’s Starship
Enterprise.

The 30K game has all the
usual Star Trek features of
long and short range scan,
shields damage reports, etc.

However, a certain arcade
élement has been introduced.
When you find the enemy
ship, it appears on screen and
you must use the cursors to
aim your phasors.

The program also has a

(Y

7he
FLATTERY
_{.'Mnﬁfrbk e ..

procRAMS g0k

Timegate-like graphic display
when you warp through space.

Program Starship Enterprse
Price £5.95
Micro  Spectrum 45K
Supplier Silversoft
2 Hammersmith
Broadway
London W6

STUNNING!

D

The new release from Imagine
is called Jumping Jack and,
true to the tradition of the
company, it isn't really like
any other game you could
name.

You control a little stick
man with a large nose whom
you must guide to the top of
the screen. This involves rising
over a number of levels. Each
level 1s moving and, worse
still, some of them have gaps
through which your man is
likely to fall.

If your man does fall
through a gap then he will be
stunned for a few moments
and lay on his back waving his
legs in the air. This is likely to
cause him to fall still further,
since he is unable to run from
other gaps in lower levels
while he is still stunned.

As the game progresses it
gets harder. Once you have
completed the first screen. a
number of hazards appear in-
cluding an aeroplane, a bus, a
hatchet and a man firing a
shotgun.

Program Jumping Jack

Price £5.50

Micro  Spectrum [6/48K

Supplier [magine Software
Masons Burldings
Exchange Street East
Liverpool
Merseyside L2 3PN

WORD GAME

Perhaps because of its “se-
rious” image, there are many
more companies offering edu-
cational software for the BBC
computer than there are for
any other machine.

GTM is one such company
and it specialises in education-
al “games™.

Highflyer gives practice and
tests on homophones — words
which sound the same but are
spelt differently. As children
get the correct answers. an
aeroplane will journey from
London to Paris.

Program Highflver
Price £9.95
Micro  BBC

Supplier GTM Software
804 York Road
Leeds

A number of classic computer
games are incorporated into
the Gang of 12 games pack
from Loach Software.
Included are Pacman, Pon-
toon, Centipede, Bomber and
Kingdom. All the games will
work on both the 16 and 48K
machines.
Program Gang of 12
Price £
Micro  Spectrum
Supplier Loach Software
& Contesford Close
Hadleigh Suffolk
IP7 5JA

MNew Releases is designed to
let pegple know what software
is coming on to the market. If
you have a new game or ulility
which you are aboul lo release
send a copy and accompany-
ing delails to: New Releases,
Popular Computing Weekly,
19 Whitcomb Street. London
WC2 THF.
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lo understand why there are numerical inaccur-
icies in micros — which producersuch seeming

I 1onsenses as the sguare of the square root of a

ralue being different from the original value —
wve need to appreciate how numbers are treated

fiby computers.

Most micros use binary arithmetic, whereas
most calculators and some compulers use
binary-coded decimal {bed). Start with bed and
consider the number 987. In bed each of the
three digits 9, 8 and 7 is stored exactly, taking

up to four bits. In binary arithmetic 9is 1001, 8is

1000, and 7 is 0111 (see E P Northrop, Riddles
in Mathematiics, Penguin Books, for an amusing
account) and, even though it is possible to use
less than four bits for some binary numbers, we
have to allow for the greatest number.

The basic blocks in memory, the bytes, are of
eight bits. In each byte, therefore, there is room
for two decimal figures, each occupying up to

il four bytes. To store the value 987, therefore, we,

need to use two bytes.

With a calculator or computer using bed, we
can use exact arithmetic and we do not have 1o
convert the value 0.1 to its binary equivalent.
Instead we can store it as 1 by the value of
10 '. We siill get approximations through

| rounding, but at least the number can be stored
as an exact bed number.

| Now consider this: the value 255 slored as a

| bed number is 0000 0010 0101 0101. But 255

stared as an ordinary binary number is 1111
1111. The bed method of storing values is rather

| expensive in terms of space, compared to the

values as binary numbers rather than as bed
numbers to save space. (Mot all micros use
binary — the Jupiter Ace uses bed for floating-
point numbers. The Ace also rounds up, not
down, and does not ‘chop’.).

| will give a simple little routine to turn a
decimal value into its binary equivalent, and |
will store successive bits in a character array. It
is not written for any particular compuler, so it
may need o be slightly modified to run.

10 DIM WORDS(15) : REM 16 elements 0 to 15

20 INPUT “Value"; X
FORI=0TO15
WORDS(I) = CHRS(48 + FNBIT(X))

X = FNBODY(X) : NEXT |
FORI =15TCQ Q@ STEP — 1
PRINT WORDS(1);

B0 NEXT | : PRINT
1000 DEF FNBIT(X) = X — INT (X/2)*2
2000 DEF FNBODY(X) = INT(X/2)

The value is X, and we store in successive
elements of the character array Words, a "'1" if
Xis odd, or a "0" if even. FNBIT works out the
bit value (ie, whether even or odd) and, in line
40, 48 is added on to the resull of the function,
which is turned into a character (by Chrg). Line
50 merely halves the value of X (losing any

30
40
50
60

e |
(=1

decimal part), to give the new value of Xits new.

body.

The answer given corresponds to two bytes
(16 bits), sometimes called a word, and if a
small value (eg, 3) is tried then the word is
mostly leading zeros. This emulates sixteen-bit
integer numbers.

Take this example: the binary equivalent of
65535, is 1111 1111 1111 1111. The result of
In65535/2) is 32767 and the binary equivalent
of 32767 150111 1111 1111 1111. So, to divide
by 2 in binary arithmetic is to move all the bits
one place to the right and introduce a leading 0
(to divide by 10 in decimal arithmetic we also
drop off the last digit — 1234/10 is 123, with a
remainder of 4).

Binary arithmetic on a computer usualfly
involves dropping off the last bit, without re-
membering the value of the remainder and this
is called chopped arithmetic.

Run the program and input — 1 as the value.

Number change!

At Greyfriars School, the upper-third maths
class was taking a rest from Euclidian geometry.

“Please Sir!" queried Jonas minor, “If | could
buy 2 for fifty pence, 50 for a pound and 100 for
one pound-fifty, what would | be buying?"”

“'House numbers, costing fifty pence each,”
replied Sir, “| may be old, but I'm not that old.
While we're on the subject — here's a similar
problem for you! | have a supply of “stick-on’
printed numerals costing a half-penny each,
with which | am going to number all the lockers
in the gymnasium changing room — commenc-
ing with locker number ‘1" and continuing
upwards in sequence. After | have done that |
find that the number of the highest locker equals
the cost, in pence, of the numerals used.

“And so, Jones minor, how many lockers
were thera?"”

Solution to Puzzle No 56
The ground, pole and cobweb form a right-
angled triangle.

b

[} ]

Since the two paths to the mayfly are equal:
height of pole = 7 — H. Since it is a right-angled
triangle, using pythagoras: (height + (H+1F
= B2, Combining the two eguations to eliminate
the height gives: (7—HE + (H+ 12=36.

This equation can now be solved using a

computer program which tesls values of H to
see if they satisfy the above equation. X and 36
are both multiplied by 10 in line 30 to get the
‘right accuracy with the Inf command.
10 LET H=7 20 LET X = (7—H) ~ (7-H) + (H+1) »
(H+1) 30 IF INT (X«10) = 360 THEN GOSUB 60 40
LET H H-0.01 50 GOTO 20 60 PRINT
"HEIGHT="; 7—=H 70 RETURN

Using the program, there are two possible
answers: 2.57 and 5.42.

This illustrates how inaccurate computers can
be. An accurate pair of answers obtained using
algebra gives: 4+2=2.5858 or 5.4142.

Winner of Puzzle No 56
The winners are: the doctors and nurses of

| binary method. Theresultis 1111 1111 11111111 —why? B | Strood Health Centre, Strood, Kent, who re-
| As a resull, many microcomputers store Boris Allan | ceive £10.
|
|
{Top 10 Top 10 Top 10 Top 10
i T.gﬁ; The K 'EI ht Si i Psioi o i Datasoft \f1 {2) P Bug-Byl
I (Microdeal 1 (1 1 Simulation (Psion)® 1 (1) Zaxxon (et } anic (Bug-Byta)
| 2 {2 Snaceﬁw |M|cro|:reul= 2. () Ja'?l’u.c (Utimate) 2 (3} Hellcat Ace (Microprose)tt 2 +(3) Wacky Waiters (Imagine)
3 (4] Planet Invasion (Microdeal) 3 (2] Panatrator {Melbourne House)® 3 {—) Twna Warp {Englizh warg) 3 (5] Arcadia (Imagine)
! 4 (3) Katerpiller Attack IMicredeal) 4 (4) Transylvanian Tower 4 (=) Escape from Perilous 4 (7 {Bug-Byte)
| 5 (S Dragon Trex {Salamander) (Richard Shepherd)® (English Software) 5 (1) Introduction to Basic Part 1
| & (3) Madness and the Minolaur 5 (6) The Hobbit (Melbourne House) 5 {5) Chop Lifter (Broderbund)® {Commodore)
{Dragon Data) 6 (5) 3D Tanx {D¥ *Tronics) 6 (—) Preppie2  (Adventure Infernational) 6 (4] Asteroids (Bug-Byte)
| 7 {—) Grand Prx (Salamander) 7 (8] AhDigdums (imagine) 7 (—) AE (Broderbund) 7 (6] Amok {Audiogenic)
| 8 (6) Alcalrazz {Microgeal) B8 (7) Horace Goes Skiing B (—] Castie Wollenstein (Muse}¥ 8 (—) Catcha Snatcha (Imagine)
| 8 (10] Chess {Dragon Data)® : (Psion Malbourne Housa) 9§ (—)} Tha Sands of Egypt (Datasofl)* B [—) Alen Blitz [Audioganic)
,'gmt‘—l Basic Tutoral (Ampalsoft) qg [191 atcamm (Imagina} 10 r:—p N?E?Famrm Pl 18{%2::3!1# 10 (=) Introduction 1o Basic Pmiz h
—] Hungry Horace ‘cartridge. cassatte. iSC. S e
(Figures comgaed by Bools & Co. London) = -t:i [PsianMalbourne Housa) WK}:IBFS{:. o o {Figures compiled by Boots & Co, London)
*Requires {Figures compiled by o Computers,
{Figures compiled by W H Smith & Son Lid) Birmingham 0121-632 6458)
Bac
1 (5} Waord Wise | jer Concepls)
2 (4) Kiber Gorita (Program Power)  ZXB1 Books
3 (9) Great EI-rmninl.nrrHadrS:rri?nWHsssau 1 (2) 3D MonsterMaze  (New Generation) 1 (1) Vic Programmer’s Reference Guide, Commodore (Commodore)
R e B b =1
ey |ACorm 255 Bian re I - uide,
6 (—) Inheriance (Simon W Hossel) 4 (4) OS5 Scramble (Quicksilva) 4 [—) Assembly Language ramming for the BBC Micro, Bimbawum (Macmillan)
7 {—) Snapper [Acornsoft) 5 (6) Galaxians [Astic) 5 (6) 6809 Assembly Language Programming. Leventhal {Osbourne)
8 (] Graphs and Charis (Acormschl 6 (7) Space Raiders {Psion) 6 (2} Spectrum Rom Disassembly, Logan (Mealbourne Holse)
9 (—) Home Finance (BRCIT 7 (B} Alien Dropout {Sitversoft) 7 (—] The BBC Micro, An Expert Guide, James [Granada)
80 (=1 2 {Computer Concepts) B (9] Avenger {Abacus) B (9} Enterthe Dragon. Carter {Malibourne Houser
Model B only except whera shaown. tRuns on 9 (10 10 Games for 1K (JK Greye)t 9 (5] Machine-coda for infars. Stephenson (Newnes)
Meded A or B 10 (5) Catacombs (I Greye) 10 (7] Dynamic Games for Your Dragon, Hartnel! (Imerface)

{Figures compiled by Micro Managemen.
Ipswich 0473 53181)

Al 16K except where shown, tRuns in 1K
(Figures compiled by W H Smith & Son L1d)

{Figures compiled by Watlord Technical Books, Watiord 0923 23324)

(Last week s position in brackets)
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ADVERTISEMENT

AUTOMATA IN OFFICIAL TOP 10 AUTOMATA FAKE
HOAx ToP 10 compiled by the cleaner's nephew at the
Micro=Cash'n'Carry-Tundoori-Boutique-
Garage-Video~Hal rdressers. (honest) compiled by The PiMan from Automata's
leLY ADVE RT lagt week's positions totally made up order book. Last week's places in brackeis.
1 (8) TORTURED DEEP-FRY BABIES 1 (1) AUTOMONCOPOLI - Spectrum 48K- €6
(Phamily Phunn) {we dare you to play against it)
MISSPWIN ' 2 (1) STUFFA COPYRIGHT 2 (3) PIMANIA - Spectrum 48K- £10
™ (Ripoff Software Ltd.) {(the best adventure ever revioewed)
3 (-) OLD PROGRAM NEW TITLE 3 (5) PIMANIA - Dragon 32- 10
{Fasthuck) {why should Spectrums have all the fun)
. . e 4 (4) DONKEYFROGGERFPACTRONKONGINVADERS 4 (=) THE BIBLE - ZXB1 1K = £3
E'?":'L""?‘]:E'_ b“‘”?‘]fl R:PORT h‘: f’:“"': IfNC;I:It.]lHln 5 (M 1_5_“_“5‘“ ’ {slightly outrageous, no offence vicar]
L ME IPUTET Wi 4, = 5 (15%) FUN WITH V.A.T. 5 (2) PIMANIA - BRC 32K - £10
. revoelat i (Yawnarama) {why should Dragons have all the fum)
6 (B)KILLER HOBBIT MEETS EMANUELLE 6 (B) BEST POSSIBLE TASTE - zx81 I1E - €5
(Bee you in Court) (thirty mad games for a fiver!)
7 (-) DEAD CRUMMY ADVENTURE 7 (9) BUNMY plus ETa - Spectrum I8K - €5
A (Moropsoft Imitations) (2 happy games for the young at heart)
L B (6) A DUFF CASSETTE 8 (4) PIMANTA - ZX81 1K - E5
(Bedsitter International) {why should BBCs have all the fun)
9 (4) HORACE GOES WEE WEE 8 (7) DOODLES AND DEMOS - Dragon 32 - £5
{Pason) (o must for the graphic designer)
10(~-) HERFIES INVASION 10(6) CAN OF WORMS - ZXB1 1K - £3
{(Whitehouse E Cohon) (why are you still buving this?)

i b W e CCi
the count
nalyst, the

int that thing
ks a elue. Hid.

I wdverts get silliler every

2 K s asa
(please turn to page 94)

-

DEAR AUTOMATA, DESPITE YOUR VERY SILLY ADVERTISING, 1 AM
ORDERING THE FOLLOWING COMPUTER SOFTWARE FROM YOU.....,.

(left to right: "UNCLE® CLAIR SINCLIVE, the brains
behind the conspiracy: THE PIMAN, gang leader
QUEENLE-PI, gangster's Moll: A RED HERRING:
LURCH, Automata's so-called Office Parrott and
NUKIE RAYGUN, dangerous psychopathic hit-man}

AUTOMONOPOLT

ectrum 48K) B£6.o00p '._Lc:!{-';:

(Spectrum S8K)RE10.o

(Dragon328g10

{(BEC Micro 3I2K)BEL0.cop

PIMANTA (Zx81 16K) BE£S.oop

I enclose the right momney, TOTAL [l: m

STOP PRESS

or please charge my ACCESS /EURDCARD/MASTER CARD. AITOMONOPALT s a ||:fi,|-|- version ol
CARD NUMBER the classic hoard gomeo, for 1 to §
HEEE S A L = I' plavers INCLUDING YOUR CTRUM.

Moving full-sizc oard: stpte of

my signature,........ s R, el | a 10 LR o g [11;3_\- at the touch of a hutton: W

o b R S dare vou to play aga inst your own .
machine, bur BEWARE it may well win:

T e S S e e S e e i, i e e

____________ e s e e e STOP STOP PRESS: Piman Knited in Birthday Honours!
T RN b1 il e pedm A e A LTS POl O ol ey * -
send to: AUTOMATA U.K. LTD., 65 OSBORNE ROAD, PORTSHOUTH, LateSt RESUItS -
HANTS., PO5 3LR, ENGLAND. ;

PIMANTA latest: no one has won the

11 ! 3 L
] prices include VAT, packing & postage within the U.K, 5 §6,000 golden sundial vet, Pimanin
please add 10% to total price for overseas orders, Trade i . : e
i now the longest-running LS e
enquiries are welcomed. ; - ; :
seller in micros. and
e e e e e 0 S T 115
please leave blank: -.\:” :l ‘Hl j
DESPATCH NUMBER. ... ook .
o
a8 POFULAR COMPUTING WEEKLY




