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This Week

Exclusive

Tim Langdell reviews the
48K Lynx from Camputers
— a low-cost micro to rival
the Spectrum, Dragon and
BBC machines. See page

12,

BBC assembler

Can you assemble machine
code? Gareth Jones shows
yvou how to make the most
of your BBC assembler on
page 26.

Spectrum unifile

A utitlity program that
enables you to store and
manage data, See page i),

Dragon Data

I'he future of the Dragon.
David Kelly travels to
Swansea to talk to Tony
Clarke, managing director
of Dragon Data. See page
10),

Vic20 Starfighter

How many enemy starships
can you destroy before
being overwhelmed?

Find out in Terence
Wilson's new game for the
Vic2l on page 8.
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Sony launches micro-drive

SONY has launched its pnew
3e-inch micro-floppy  disc
drive in the UK.

Priced at £235, the new
drive could become an indus-
try standard. It operates with
two new single-sided 3'2-inch
dises developed by Sony in
Japan. The single-density disc
has a storage capacity of
218.8K at 135 tracks per nch.
The double-density disc has o
capacity of 437.5K.

The Sony micro-floppy i
goes part of the way towar
providing the sort of cheap
nass-storage promised by the
Sinclair micro-drive. Quite
how successful the Sony dise
drive will be depends on de-
velopment of the
disc controllers to enable it 1o
be used with a range of per
sonal computers.

Micro-drive
awaits
application

THE new Sony £235 micro-
floppy dise drive is capable of
storing approximately four
limes as much data as a typical
SYa-inch unit.

DCCU S5

Sony's new 3'z-inch microfloppy disc drive.

However. before the Sony
system can be apphed to any
of the g-selling microcompu-
ters. controllers must be de-
veloped.

These disc interfaces allow
the computer (o access in-
formanon from. and control
the operation of, the disc
drive.

Already Hewlett-Packard
has produced such a unit to
e¢nable the Sony drnive to be
used wath 1ts range of new
personal computers.

Acorn Computers is evalu-
ating the system for use with

its BBC machine. A spokes-
man commented ““We are
looking to cut.the cost of disc
storage for the BBC machine,
but a system, if 1t 15 to be
adopted, would have to be
approved both by us, and by
the BRC."

Dragon Data currently has
no plans to adopt the Sony
drive for i1ts micro. Tony
Clarke, Dragon's managing
director, explained: “The 5%-
inch disc drive Dragon will
launch next Spring will include
a controller that will only

Continued on page 5

Computer Swap

01-930 3266

Free readers entries to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

ATARI VC5 WITH INVADERS, Aster-
oids, PacMan, Backgamman, Othello,
Cutiaw, Baskaeiball, Blackout, Migsila
Command hwo joyshcks and hour pag-
dles. OHers for all or parl. Tel: Halifax
2445682 after 7 pm

ATARI FOR SALE, £60 only. Tel: 908
3729 (alter 5 pm]

Tl 58 CALCULATOR and PC 100C
Prinler — Legnu Library and electncal
anginearing modules, Worth more than
E250. For sale al £200 or parl ex-
change lor a 48K Spectrum. Tel: 01-
427 2563 after 6.30 pm

VIDEO GENIE, EG3003 16K Ham 12K
Rom, with VU meter and live issues ol
Micro BO, internal cassette racorder,
£230 ono. Tel: David Hannigan —
Shrewsbury 730485 or write, Mills
Farm, Pontesbury, Shropshirea SY5
OYN

UKI101 8K cased Mono 2 Toolkil
joysticks, mini Eprom board, PSG
assambler, mora soltwara, £210. Tel
Bradiord (0274) 727635, allar 5 pm

EECEErEPTEErTEC T ECECErrITEre

Yoou eoailcd win a fortuna il you are the fest
parson 16 sobhve a8n infriguing new puzzie
called Lojin, Lojik has béeen dessgned for
the 16K ZXB1. For each puzrie thal &
soid, £1 will be placed in an Ingopandant
bank account, The frst parson o send

DRAGON 32 FAMILY PROGRAMS

Dueality programs for il ihd tamily on casoed
e, mcluding Ouer, Tunes, Batile, Mathg
Fimance (ddsoh Ringo and Sarsh. Send
chique/P0 for £5 1o
Shards Boftware, 10 Park Wala Cour, Vine
Way, Bronhwood, Eszax CM14 JUR

thve comect solufion 10 WS will win (ha
contents o thae ndependent acoodn
The puzzia is recordad on a high guality
cassalla and costs only £4. Chegues and
PO payabde o The Purzkeman, 132
Charry Tree Walk, Hewpark, Mid-
Gismorgan CFT BRG.

e e T I ET P PO P RO T

VIC2D cassaltle unil. Super expander
books and ovar £60 of software. £230

Gol o DRAGOM 32 or TANDY colowr compa
ter? Then you need yodr own monthly
magazing "RAINBEOW' for coipd comipuies
users. Send £1.50 and large sas for semple
asue 1o ELKAM ELECTRONICS (Dept. POP),
FREEPDST, 78 Bury Mew Road, Prestwich,
Manchesiar M25 ELZ. Telephone 061-7T98

7613 [24-hour sarvice).

Continued on page 32

WE GIVE YOU MORE—EVERY THURSDAY




CAMPBELL SYSTEMS

The very best in machine code for
Spectrum and ZX81

SPECTRUM 16K GULPMAN. Game of the xxxMAN variety with 15
mazes, four chasers, laser delence, nine grades, nine speeds, demo
mode, choica of joystick control. 'An extraordinarily good program” raves
Boris Allan for Popular Computing Weekly. We think you will agree. £5.95.

SPECTRUM 48K MASTERFILE. Business/domestic liling and reporting
system. So flaxible it is equally usable for your mailing lisls, catalogues,

stock control . . . applications are endless. Fully user-defined dala and
repont display format, dynamic variable-length file, records, and dala items. Y
Menu-driven, with powerful search facilities, sorting, total’average, update, st
mulliple independant files, printing. Yes, we aim to support Microdrive ing
when Uncle delivers. Nearfy all the BK we use is maching code, s0 you gat .
32K per file. Comes with example file and 12-page manual. £15.00, g it '-I-.u._ f
g e o o
SPECTRUM SPDE Disassembler and Editor, last sell-relocating develop- gl oy
ment tool. Shows all 280 op codes and operands. £5.95. We used it 1o DEFS. T ARY
davalop the above o ,.Enmr-lf-"" 13,1:'5 EMD I1'.L'i:'F-'35- m-,:u EI'I TS AR -ms'l‘-‘- mﬂ‘ﬂﬂsll wp A
'|||!E-:J — ¥ _'|_'1. =1 F!"L-'ﬁlll ol 1 ik % -\.:.'I"';-'.." l\..l:l-. v .--'-I"-.':
281 16K GULP Il. Aimost identical spec 1o Gulpman, £4.75. O CANNOT T'F;;J.i} COMPLETES serett o inan A GTE =
Ehl 5 A e rtEEn - . Ak kil e LA o
¢ “ 5 HU R 1. O ey L.-I..'u' G LKA . 3 u
ZX81 16K-64K. THE FAST ONE is the predecessor o Masterfike and it's in o5t STREEM R 0y G CUF s DO oar® £9
usa all over the world now. Specification very similar lo Masterfile. £12. L mmi?%’.‘, F -:,rF:EL rt'rﬂ" LORD J;-'C'.':-"-'NL Al e o daue
WERSE g5 ST prepiiNat T e (ORD VET e use
All programs supplied double-recorded and mailed 1st class by retumn, ﬁfpm DAY ";".:]'_?_ s TANT FE pug/ Moiet e SME eg — G310
Prices include VAT and postage within Europe. SAE for full fist. Cachine BO0N T pote DR oo PIOW. o Gell COT
axr ml;ﬂlﬂ -l At = LFQT,EIEI?I'-’ a1y B pAEN
“"ﬁiﬁ mﬁjﬁ‘?g an “ﬁ':é mamidh 50 e cproatime WG ra
[ il 5 s 3 R l_.'. ;'.-_' Sy i
CAMPBELL SYSTEMS e ST 5 L MOyt BT
i
(Dept PCW)
15 Rous Road, Buckhurst Hill
Essex IG9 6BL, England

NEED MORE ZX81 MEMORY?

WHY WAIT ANY LONGER, WHEN YOU CAN HAVE THE BEST 16K RAM PACK
AVAILABLE NOW FROM GROUND CONTROL? Built to high-quality standards using a unique design
of custom moulded plastic case and gold-plated edge connector, the RAM PACK clips on to the
ZX81 tightly, ensuring no “‘wobble"” or disconnection problems. A switchable keyboard sounder is
available inside the case as an extra, enabling faster entry of programs from the keyboard and less
eyestrain, due to the decreased amount of time necessary referring to the screen to verify data entry.
The sounder operates in fast mode and gives a beep every time a key is pressed. The RAM PACK is
memory mapped from 16384 to 32767, the same as the Sinclair 16K RAM.

PRICES. Al inclusive for UK.

16K RAMPACK (S) ...... £24.95
16K RAMPACK ............ £19.95

European postage add £2. Others add £5. Mail order only.
Please make cheques, etc, payable to GROUND CONTROL
and send with orders to: Dept POC

;W e |
Eroiaal |

T F
L ieommiryt

' E Ground Control
Please send SAE or IRCs with any enquiries for the AIfrEﬂ? Avenue
above or details of our 16K RAM and 1.0. BOARD g: Z Hullbridge

still available at £32 for kit version. Essex SS56LT
Same-day despalch for cash, P.O. or credit card ENGLAND
orders, five days for cheques. Access and Bar-
claycard accepted, Telephone No: 0702 230324. 10 am to 6 pm
2 POPULAR COMPUTING WEEKLY
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Subscriptions

You can have Fopular Computing Weekly sent
lo your home: the subscription rate is £19.95 per
year, for addresses in the UK, £37.40 overseas.

How to submit articles :
Articles which are submitted flor publication
should not be more than 1,000 words long. The
arlicles, and any accompanying programs,
should be original. It is breaking the law of
copyright to copy programs oul of other maga-
zines and submit them here — so please do nol
be tempted.

All submissions should be typed and a double
gpace should be left between each line. Please
leave wide margins.

Programs should, whenever possible, be
computer printed.

We cannol guarantee 1o return every submi-
ted article or program, so please keep a copy. If
you want to have your program returned you
mus! include a stamped, addressed envelope.

Accuracy

Popular Computing Weekly cannol accepl any
responsibility lor any errors in programs we
publish, although we will always try our best to
make sure programs work.

This Week

News 5
Sony micro-floppy disc,

Spectrum joystick.

Starfighter B

A new game for Vic20 by Terence
Wilson.

Street Life 10

David Kelly talks to Tony Clarke (below)
of Dragon Data.

1B November 1982 Vol 1 No 31

Copyright is an issue which seems to
recur with increasing regularity in the
micro world.

Qver the past few months, a grow-
ing number of programs have
appeared based on popular books
and tv series such as the Hitchhiker's
Guide to the Galaxy. Unless permis-
sion has been obtained from the au-
thor and/or publishers, such programs
are breaches of copyright.

Little action has been taken so far,
mainly, | suspect, because most au-
thors and publishers are unaware that
these programs exist.

Software companies who want to
base programs around books and
films must obtain permission first.

While on the subject of copyright,
there has also been an increase in the
number of software libraries. Many of
these libraries, which hire out tapes at

_ﬁ“'““‘ = 12 | about £1 a time, pay no royalies to the
rim Langdell delves inside the Lynx. authors of these programs.
ﬂpan Forum 14 I”‘EEFE‘E“UE of the IEgaf ﬂﬂﬁitiﬂn.
: software libraries should be morally
S pages ol yourprograms: obligated to pay royalties (preferably
Programming 26 | at least 20 percent) to program au-
BBC Assembler routines by Gareth thors. Even the public book lending
Jones. libraries have finally agreed to this
rinciple.
Machine Code 27 TSR
Opcode reference. Next Thursday
Dragnn 2g | Can you defend your base against the
= T maurauding invaders? Find out in Mis-
im Langdel| explains how to create sile Strike — a new game for 16K ZX81
user defined graphics. by David Lawrence.
Spectrum Other features next week include a
Pef' . look at the musical abilities of the Atari,
Unifile module. Vic20 and Dragon 32. Jon Chambers
Peek & Poke 31 | compares these modern micros and
: sees how they measure up to Mozart
Your questions answered. and Beethoven.
Also next week, Colin McCormick
Gnmpet_lﬂuns S presents a machine code monitor for
Puzzle, Ziggurat. the Vic20.
Subscribe to |

£18.95 for the UK — £37.40 for overseas.

rrrrrrr

Popular Computing Weekly

| would like to subscribe to Popular Computing Weekly,
Please start my subscription fromhe.........cccccciviieiinnns

| enclosa my cheque to Popular Computing Weekly, lor

woes ISELE,

nnnnnnnnnnnnn

rrrrrrrrr

Please send this form, and cheque, o Popular Computing Wesakly, Euhscﬂphnn Dept.. Hobhouse Court, 19 l

Whitcomb Street, London WC2 THF.

h—______—______________—_J
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7 LEVELS, RAPID FIRING, LASER SHIELD, MOTHER SHIP,
RE-FUELLING, SMART BOMBS, 3 WAVES, HIGH SCORE

SPECTRUM VERSION HAS SOUND AND GRAPHICS. ONLY
£4.50. FOR SPECTRUM OR 16K ZX81. P.C.W. "ONE OF THE
BEST SINCLAIR GAMES YET". ¥.C. "THE ACTION IS FAST.”

AND NOW SPECTRUM SCRAMBLE

“CONDITION RED", M/CODE ACTION, B DIRECTIONAL

KEYS, MISSILES, FUEL DUMPS, METEORS, USER

GRAPHICS, SOUND. MOVE, FIRE AND BOMB AT THE SAME
TIME. HIGH SCORE, FAST ACTION AND DELIVERY. £4.95

“ZX81 CONDITION RED", ZX81 VERSION. MOVE UP/DOWN,
FIRE LASERS. FAST M/CODE. HIGH SCORE TABLE. BY
ARCADE GAMES FOR ZXB81 USERS. £3.95.

DRAGON, ZX81, SPECTRUM PROGRAMS WANTED
WORK FORCE. 140, WILSDEN AVENUE, LUTON,

SPECTHUM ZX81

>3t
\\),/e! STARSHIP ENTERPRISE

Soar throl |'_||I Che stars as a st
exciting new space ship simulation Thl'—. new, advanc “*1 version
of Startrek uses the full colour graphics and sound facilities of

| modern micros. Full 30 = Khngon attacks, graphic hyper-warp,
plus all the normal 'Startrek’ features and a whole lot more
add up to one of the best games in the galaxy!

| 4HK Spectrum £5.895

ORBITER

Fast _-1'1r.1‘.-,| Dus action 15 whnak you OBE in this amazing
Defender-style | i thie £X-5 'I'[’fllll

LIHBEIT E i wrtken enbirelyan m/c code and has full arcade
features, nclu lJ' I SCANNErs, reverse |I--,r;.u—.~r'-':.r_mr.t-.-. COnLINUOLUS
'.--l_'f."f'r'-'.|-JI'-!1'—..i.lll'l-'“-'ff‘:'f.i-' 5, plus humanoids, landers, mutants and
all the other allen nasties 1hK or 48K Spectrum £5.95

GROUND ATTACK

Survival 1s the name of the game in this exciting Scramble-
type arcade game for the ZX-Spectrum

Your mission 1S to plot your spaceship through tortureous
zaverns while destroying the engmy missile launchers and fuel
dumps

GROUND ATTACHK
And has tull arcade reatl
contiNuoUs sScorng and

and airborne akens

Irncram |

g written completely i machine code

res including lasers, bambs, explosions
ts, plus rockets, fuel dumps

16K or 48K Spectrum £5.95

Any hir ng. lending or copying iexcept backupd of Silversoft.
| software s strictly forbidden without wrtten permission from
| Silversoft

' GENEROUS DEALER DISCOUNTS AVAILABLE

sound effe

| Siversoft Ltd. 20 Orange Street, LONDON WC2H 7ED |

R
AP

THE ADVENTURE GAME THAT'S FOR REAL !!!!

£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM
HHH ZX 81 VERSION NOW .MI'AIL.I.EI-LE]'

segir thi Godden ,..||||‘|| 1 &l P im 1ims

" vl W
t puubl ke you o wesk fo pley, T coubd thke you a Bietme! PIMANIA
e beeid msbence (hal coompeted Qaming hat ' | e m adviEn bure

. = : i
an Investment st 10 48K Spectrum)  LO(1aK ZX81)

.ﬁ.nnrnun Lid IFEWI

*
NEW! ZX81-COMPILER

Yes! Now you can write maching code on your ZXH1. No more
messing about with assemblers and disassembiers simply type
n the BASIC program and the machme does the rest

UNLY £5.95

ZX81 ARCADE ACTION (New low prices)

MUNCHER Exciting pacman game for the ZX81 £4.95
ASTEROIDS "Just the thing for asteroid addicts" £4.95
INVADERS "Probably the best version of INVADERS" £3.95
ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95
STARTREK YES! youcan be a starship commander £3.95
GRAPHIC GOLF 18 graphically displayed holes £3.95
SUPERWUMPUS Anunderground adventure £3.95

GAMES PACK 1 Fantastic value for money, nearly S0K of
programs on one cassette! Only E3.95

Please send me

| enclose a cheque/P0O for £

Mame

Address _ e =

Silversoft Ltd, 20 Orange Street, LONDON WC2H 7ED

POPULAR COMPUTING WEEKLY
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TWO new Sharp microcompu-
ters have gone on sale in Japan
at the same time as the com-
pany has announced increased
profits for 1982,

Selling at £175, the MZ-7(X)
has 64K Ram. A colour prin-

Sinclair
joysticks for
Spectrum

SINCLAIR is to produce its
own joystick for the Spectrum
microcomputer.

The device will plug into the
edge connector on the Spec-
trum and is of the switching
type, It will be able to recog-
nise eight directions and have
a ‘fire’ facility. Software being
developed now by Sinclair will
be compatible with the new
device.

The Sinclair joystick is plan-
ned for launch early next year
but no price has so far been
decided.

Kempston Electronics
already market a joystick com-
patible with the Spectrum
which is priced at £19,95,

Sony micro-drive

from page 1

operate up to 80 tracks per
inch. With the Sony discs’ 135
tracks per inch you would
either not be able to use them
to full capacity, or you would
need to design a new disc
operating system to run them.
Such a system — a direct
memory access system —
would cost us about £80. Our
SVa-inch drive will be complete
with its own operating system
and cost about £250."

Sinclair sceptical

Martin Brenan at Sinclair
Research was sceptical that
the Sony drives would find
application with the Sinclair
Spectrum. “Although a flop-
py-disc based system will be
much faster than the Sinclair
micro-drive — which has a
three-second access time — il
is also more than four times
the price. Our micro-drive,
when it comes out, will revolu-
tionise mass storage thinking.”

At £235 for the disc drive
plus about £80 for the operat-
ing system the Sony micro-
floppy would offer 437K of
storage.

ter 1s also available for the
computer, priced at £85, At
about £690, the MZ-35(0 has
128K Ram and single disc
drive. High sales are antici-
pated and the Japanese com-
pany hopes to produce 20,000
MZ-700s and 5,000 MZ-3500s
per month. As yel there are no
plans to launch the machines
in the UK.

The computers are an exten-

sion of Sharp’s MZ range.
Both of the other MZ compu-
ters are available in Britain:
the MZ-80A at £549 and the
MZ-80B at £1.034 — each
with built-in cassette drive and
display.

The Japanese company has
reported interim pre-tax pro-
fits up 19.4 percent to over
£47m. Full year net profits are
expected to top £54m.

Cromemco launches
new system for £1100

CROMEMCO'S Personal
Computer is scheduled to go
on sale in the UK by the end of
December.

The basic CLO unit is
Z80A-based with 64K Ram
and 24K Rom, R5232, parallel
and serial printer ports. It is
supplied with integral 12in
green screen monitor, bul
without keyboard, for £795. A
keyboard 1s available at £140),
a 5Y-inch floppy disc drnive
costs £395, and a low-speed
daisy-wheel printer is £565,

With a 25 x Bl character
display, 20 function keys, four
character sets (three text, one
graphics), and capable of run-
ning CDOS (Cromemco’s CP/
MR software compatible sys-

tem), the machine emulates a
large-scale unit,

The Personal Computer will
be marketed in the UK as the
C10 SuperPak. This option in-
cludes the C10 unit, kevboard,
single disc drive and three
software packages. The soft-
ware packs are the Cromemco
Word Processing Pack, 32K
Structured Basic and Financial
Spreadsheet calculator. The
C10 Superpak will cost £10495,

Like the rest of Cromemco's
range of microcomputer sys-
tems, the Personal Computer
will be available from usual
UK importers including: Mic-
rocentre Ltd, 30 Dundas
Street, Edinburgh and Comarn
Ltd, St Neots, Cambridge.

Plans for
50 more
IT Centres

INFORMATION TECH-
NOLOGY Minister, Kenneth
Baker, has announced plans to
set up 50 more 1T Centres.

This means that 130 centres
are now proposed. Of the 100
first planned in 1981, 27 are in
operation and 32 more have
been finally approved.

The expansion is lo go
ahead despite cnticism that
the present IT Centres are
lacking in training material.
Kenneth Baker said that the
IT Centres were “one of the
most  effective initiatives in
post school training.™

Youngsters going through
the scheme are for the most
part without formal education-
al qualifications and most of
the new centres announced
will be located in high unem-
ployment city areas.

Kenneth Baker.

Dragon Users
Group

EVERYONE who buys a
Dragon 32 microcomputer is
being offered free membership
Of the Dragon Users Group.,

The group is being orga-
mised by Dragon themselves
and will publish its first free
users’ newsletter before the
end of the year. The issue will
feature software and hardware
news and programs for the
Dragon.

m‘
News Desk 01-930 3271

Sharp products and
profits increased

Teletext on
BBC micro
in January

ACORN has begun manufac-
ture of its teletext adaptor for
the BBC microcomputer.

The receiver will only be for
use with the BBC Model B
machine and will take the form
of a hardware/software com-
bination. It will convert the
computer to access the teletext
system and down-load tele-
software at a rate of 128K per
second.

The adaptor has two parts: a
main unit which connects to
the computer through the
IMHz bus and a plug-in Rom
which must be fitted into the
computer.

Available in early lanuary,
the complete unit will cost
§£225.

Competition

Nick Lambert.

ROY Butterfield of Keighley,
Yorkshire, has won a Dragon
32 in the Popular Computing
Weekly Whizzkid '82 competi-
tion.

His winning Auto-Sonics
program provides more than
20 different sound effects for
the ZX Spectrum. You can
vary the tone and tempo of
each sound to create your own
individual effects.

The Auto-Sonics program
was chosen from more than 70
entries by Popular Computing
Weekly Editor Brendon Gore
and Quicksilva’s Nick Lam-
bert.

Other programs to be com-
mended in the compention in-
cluded Kevin Kirkland's Gob-
ble Garden, Peter Donn's
Snakes and Ladders and Silas
Patrick's Woods of Winter
adventure,

A special mention goes to
Michael Kern of Paris, our
first overseas entrant.

18 NOVEMBER 1982




NEWSOFT PRODUCTS

16K SOFTWARE FOR
SINCLAIR ZX81 AND SPECTRUM

3D SPECTRAL MAZE
Fast action. 30 maze. Superb plot and draw routines. Make this specially
commissioned program one thal you must see
SPECTRUM ONLY

- SECRET VALLEY
A complex role-playing adventure with greal graphics and full sound
effects!
ZX81 OR SPECTRUM

TIME BANDITS
Two programs for tha price of onel Side A has five fast action games.
Practice them now belore running Side B or you will not survive long in this
magical adventura.
“Perhaps the mos! ovigina! of the new graphic adveniure games
{Eric Deeson, Your Computer, November).
Z¥B1 OR SPECTRUM

THE GREAT WESTERN
Arcade Adventure in the Wild West, Shoot Moose, hunt the gold or fight the
Indians. You have to be fast to survive the journay
ZX81 OR SPECTRUM

ROULETTE

The Original Microcomputer Roulette. The only program to allow all legal
bets within 16K. Excellent graphics. Can be used to test any system!
ZX81 OR SPECTRUM

The Black Bwarfs Lair

An impossible chase through the underground lunnels of the Black Dwarfs
Caverns. Virtually unbeatable. Try it if you dare.
SPECTRUM ONLY

Cassealles £4.95 sach — E8.00 for any two.
Please specify which version required — ZXB1 or Spectrum

NEWSOFT PRODUCTS

12 WHITE BROOM ROAD, WARNERS END
HEMEL HEMPSTEAD, HERTS, HP1 3PU

GEMINI
SOFTWARE

ZX81 (16K) SPECTRUM (48K)
STARTREK

Features an B x B Galaxy, Klingons and Starbases, short and long
range scans, Torpedoes and Phasers, Computer elc.

PLUS Normal or Hyperdrive: choose your speed but watch the
anergy lavel.

Galaxy Map: keep track on where you have been. Also, shows
whether any Klingons remain there, and where the starbases are.

Visual display of Enterprise’s position and movement.
Visual display of photon lorpedo.

Messages from crew members.

5 levels of play. And much more. I

Casseatte plus full instructions.

ZX81 £4.95
Spectrum £5.95 (colour and sound too)

Sae for other programs.

GEMINI SOFTWARE

36 BADMINTON ROAD, LEICESTER LE4 7RQ
TEL: (0533) 64915

KEMPSTON (MICRO)
ELECTRONICS

PRICE BREAKTHROUGH!

SPECTRUM JOYSTICK complete with interface
and full instructions for use in basic. £19.50 inc VAT

ZX81
KLIK-KEYBOARD

This is a moving keyboard with
41 real keys that fits in the
recass left alter peeling off the
exisling "touch sensitive’ mem-

£26.50

brane keypad. inc VAT
NEW! ZX81 AUTO REPEAT MODULE...... £6.50
ZX SPECTRUM PPIPORT ..........ccccniinna . £16.50
ZX TWO-SLOT MOTHERBOARD.............. £16.95

ZX STACKABLE CONNECTOR ........ccccneee

SEE US AT THE NORTHERN COMPUTER FAIR

25-27 NOVEMBER

This is a most atiractive keyboard which will enhance the
appearance and improve the performance of your ZX81. Why
pay more for an oversized keyboard?

PLEASE NOTE OUR NEW ADDRESS

Cheques/Postal orders made payable to:

KEMPSTON (MICRO) ELECTRONICS
180A Bedford Road
Kempston, Bedford

MK42 BBL. Tel: 0234 852997

Please add £1 for postage. Delivery 21 days from receipl of
order. SAE in all correspondence pleasse.

XAVIERSINE
HIGH RESOLUTION PLANNERS for the

SPECTRUM

and the

DRAGON/TRS 80

Featuring full screen — 256 x 192

ONLY £3.00 including postage
PLEASE STATE WHICH COMPUTER

XAVIERSINE

SPECTRUM SOFTWARE

PONTOON: Play against the machine, the Banker.
* Gambling
* Heshuffle at Pontoon
* Full graphic display
With STAKEOUT: A fruit machine.
* Nudge. * Hold. * Cancel Hold £4.00

CHARACTER PROCESSOR

This is not just a generator, this is a processor. The
program allows the user to: Build, Alter, Rotate,
Invert, Move and Exchange as well as Selective
Saving, Verify and Loading. £3.50.
All prices include postage and packing
Cheques payable to Xaviersine
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SPECTRUM

AND PROGRAMS
By David Lawrence

graphics, household management and education,
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ing program which can handle GOTOs and GOSUBs.

programs you need lo write.

T = T T
e el | |

-

-

=
L

N
=

programs for themselves.
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most useful and valuable book for the Spectrum.
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THE WORKING

A LIBRARY OF PRACTICAL SUBROUTINES

The Working Spectrum is based on a collection of solid, sophisti-
cated programs in areas such as data storage. finance, calculation,

There is also a chapter of utility roulines including a Basic renumber-

Each ol the programs is explained in detall, line by line. And each of
the programs is buill up out of general purpose subroutines and
modules which, once understood. can form the basis ol any olher

Advanced programming technigues spring oul of the discussions
explaining each subroutine. The result is nol only to advance your
programming skills bul also to leave you with a wide range of practical
applications programs which might otherwise only be available 1o
those prepared to buy cassettes or those capable of writing substantial

Expert or novice — whatever your experience, you will find this the

FINANCIAL MODELLING
CASH FLOW FORECAST
BUDGETTING

13 columns
number of rows dependent on memory
used

Row and column arithmatic
incl. % calculation
Each row on screen if needed
Printout for columns wanted

Extensive manual

For SPECTRUM 48K only
£40.00 incl.
C.P.S.

14 Britton Street
London EC1M 5NQ

18 NOVEMBER 18982
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THE WORKING

SPECTRUM

A LIBRARY OF PRACTICAL
SUBROUTINES AND PROGRAMS

THF.

We can normally deliver within four to five days

— — S E— — — —

| Please send me a copy of The Working Spectrum, |.
| enclosa a cheque/postal order for £5.95,

I
I
|
|
|
I

— — — — — — — —

Plaase make your cheques payable 1o Sunshine Books 1

Plaase send your order to Tha Working Spectrum, Sunshine ]
Books, Hobhouse Court, 19 Whilcomb Street, London W2 I

o W W W e e

——————————————————————————————————————————————————————————

ZX SPECTRUM SOFTWARE

SUPERDRAW 16  £5.00

List of Features

® 16K Spectrum graphics
pack

@ Full screen high resolu-
tion colour

@® Moving cursor control

@ Large alphabet facility

@ Pictures saved on cas-
sette

@ Automatic “'slide show"
option

@ Menu driven, easy to
operate, crash proofed

® Documented to wusual
high Video Software
standard

@® Demonstration slide
show

@ Audio commentary on
reverse of cassette

SUPERVIEW 48 £5.00

List of Features
® 48K Spectrum personal
viewdata

@ Page creation with mov-
ing cursor

@ Large alphabet option

@ 48 full screen two colour
pages ORF

@ 24 full screen full colour
pages

@ Random page recall
@ Continuous page rotate
@ Print option

@ Full operating manual to
pur usual standard

@ Audio commentary on
reverse of cassette

VIDEO SOFTWARE LTD

Stone Lane Kinver, Stourbridge,

West Midlands, DY7 6EQ

Prices include VAT, P&P Immediate delivery.
Full range of ZX81 software still available.

¥
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A new game for Vic20
by Terence Wilson

n the altermath of the Alderean wars, the

Galactic Federation has broken up. Indi-
vidual star systems have set themselves
up as mini empires. Communications be-
tween the different reaches of the galaxy
have broken down.

Born on the planet Deneb, you grew up
in the shadow of a tyrannical warlord. But,
you were not content to remain a dirt-
scratcher — one of the planet bound. You
wanted to become a spacer.

Stealing one of the warlord's ships, you
escaped from the Deneb system, hotly
pursued by the warlord's imperial guard.
As a rebel starfighter, without a home
system, you are on your own against
Deneb and all the other burgeoning
empires.

Starfighter runs on an unexpanded
Vic20. You control a laser cannon with
which you must shoot down as many
enemy ships as possible. But, watch out
for the meteors. They are made of anti-
matter. Hitting a meteor will cause a chain
reaction that will blow up the universe.

Starfighter

Your score and the stardate are display-
ed at the top of the screen. The list of
variables and program notes are as fol-
lows:

LIST OF VARIABLES
A(l)=DIRECTION OF LASER
SU=8SCORE

A=INPUT FROM KEYBOARD
B=0LD POSITION OF LASER
X=NEW POSITION OF LASER
22=50UND REGISTER
Vi=VOLUME REGISTER
H5=HIGH SCORE

AE=YOUR RANKING

FPROGRAM NOTES

Lines 0 lo 7 sel up the variables and the screen
Line 8 inputs the players move

Linas 13 to 21 calculate the new position of the laser
Lines 22 o 30 print out the player’s laser

Linas 42 lo 44 work out the points fo be added io the
player s score

Lines 49 lo 83 print oul the instructions

Lines 85 to 107 print out the player's score, the high
scorg and the ranking achieved.

POPULAR COMPUTING WEEKLY
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@ Adli=1::RC2r»=22 A3 )==21 :GOSUBST :R=31

1 LUsU+l:S2=38876 :Y=230720:C0=3637VF:
V1=36878 :FPOKECO, 14

2 POKEVY] .15 :DEFFHRCHK »=INTC(RNDC 1 3 #x+1 3

2 PRINT"QU :tFORI=1TO2Z080 :A=FHRL4332+7 724 2
POKER .46 :FPOKEA+Y . FHRECE) tHEXT sE=7218

4 FORI=F7O2TO?723:tFOKE] 160 :FOKEI+Y .11
FPOKEI+462 . 160 :FOKEI+Y+4682 .1 :HNEAT

S FORI=F724TO2142STEPZZ21POKEI 1658 :FOKEI
+% .1 :POKEI+21, 188 :FOKEI+Y+2]1 ,1 tNERT :TIS$=
"gaapon

5 MH=1:C=FHR{439+7724 : IFPEEK(C>
1EBTHENS

7 PRINT"AaSTIME : "RIGHT®#<TI$ 35"
SCORE : "SC .

2 A=FEEK(197) : IFA=840F {A<> 1 TANDA<>3ZAND
RC>29ANDARC > ZOANDRC > 37 > THEN3G

2 IFFHRLZB>>1THEHNLZ

18 K=FNRL{42393+7724: IFPEEE(K>)=1c8THEN1G

11 POKEK .42 :POKEK+Y . FHR{S)+1

12 IFA=3VTHEHN32

12 IFA=17VANDPEEK (L x—223=15THENZ:

14 IFA=3Z2ZANMDOFPEEK(x+e&=180THENZEG

15 IFA=29ANM0OPEEK {x—1 =160 THENZG

16 IFA=38AMNOFPEEK ( X+20=160THENZG

17 B=¥

12 IFA=1F7THEHK=X=-ZZ

19 IFA=33THENX=X+Z2

20 IFA=Z9THEHNH=x-1

21 IFA=3ATHEHX=x+1

22 POKEB.32:FOKEB+1,322:POKEB+2 .22 ::FOKEB
+22 .32 1POKEB+24 .32 sPOKEB+44 , 32 :FOKEEB+45 32

232 FOKEB+4& .32 :B=H

=4 IFFEEK<{BEB>=420RFEEE (B+1 =420RFEEK
(B+2)=420RPEEK (B+22=420RFEEK {(B+24 »=442
THEH4E£

25 IFPEEE({EB+44 »=420FRFEEK (BE+45=420RFEEK
({B+46)=42THEN4 &

26 POKEX . 112 :POKEX+1 68 :FOKEx+2,.118:
POKEX+22,93:POKEX+24 .93 :FOKEX+44 . 1859
FOKEX- 45,78

27 POKEB+46.125

28 FPOKEX+Y .1 :POKEX+Y+1 .1 :POKER+Y+2 .12
POKEX+Y+22 .1 :POKEX+Y+24 .1 tFOKEX+Y+44 , 1

29 POEER+Y+45,1 :POEER+Y+45 .1

38 IFN=BTHEN3S

=21 IFFHRC1G)=]1 THEHRE=&65

22 IFFHRLZB>=1THENR=9a

22 B=RAL{FHNR(3I ) 1 IFPEEE<B+C)=158THEN
FOKEC , 32 tH=0:G0TO7

34 POKEC.,.Z22:C=C+B:FPOKEC R :FPOKEC+Y.
1:G0TOY

35 M=1:C=FHMRE(4333+7724 : IFFEEK (C>
=16ATHEN3S

a6 IFE=650RF=98THEHE=21

27 GOTO?

22 POKECD,1Z0 :FOKEX+1 .66 tFOKEXR+22 .67 :POK
EX+24 .67 :POEKER+45 .66

29 FORL=1TO28 :FORM=250TO2485TEF-1 :FOKES
2. M:HEXTM :FORM=248TO0258 :FOEESZ ;M :HEXTH

40 POKESZ,0:MEXTL :POKECD .14

41 IFR=€SORR=9BTHEHNR=S]

42 T=PEEK(X+23):IFT=S81THENSC=5C+1a:G0T0O
4E

42 IFT=65THENSC=5C+188 :50T046

44 IFT=98THENSC=SC+100&:G0T045

45 GOTO?

46 POKE3&S8?VT 228 :FORL=15TOBSTEF-1 :POKEY
1. L:FORM=1TO1S50 :tNEXTM:NEXTL :POKE3&S7T .8

47 POKEX+23,.32:POKEY1,15:60T035

428 FORI=8TO255:FPOKECOD, I :MNEXT :POKECO .27

43 FRINT"ZERSE STARF IGHTER A"

S8 PRINT"@ YOU HRYE JUST CRUSED"

S1 FRINT"®E A SUFER-MOVA TO BLOW"

S2 PRINT"HJFP THE GALAXY..HOWEYER"

S3 PRINT" YOU DID SURVIYE FORE"

S4 PRINTMID$CTI#,.3.2>" MINUTES "RIGHTS
cTI#. 25" SECONMDS"™

S5 PRINT"H AND SCOREDY ;SCCUZ 2 "POINTS"

o6 GOSUBEE :RESTORE :GOTOIS

o7 PRINT"OERS STAR FIGHTER A

S8 PRINT"@@OU ARE THE COMMANMDER"

o9 PRINT"MOF A GALACTIC SPACE"

&8 PRINT"MORBITER.AHMD YOU HAVE"

&1 PRINT"3BEEN ATTACKED BY A"

62 PRINT"MFLEET OF ASTRO-MUTANTS"

63 PRINT"YOUR TRSK 1S TO ShOOT"™

&4 PRIMNT"BITHEM WITH YOUR LASER"

65 PRINT"H L[.J1=FIRE L[A/1=RIGHT"
66 PRIHT" [,1=LEFT L[RI1=UP"
&7 PRINWNT" [Z1=D0OuN"

68 PRINT"MEHIT A MKEYE TO COMMEMCE"
69 GETA$:IFA$=""THENES

78 PRINT"ImS STAR FIGHTER "

71 PRINT"E YOU HAYE UNLIMITED"

72 PRINT" TIME TO DO THIS BUT"

72 PRINT" YOUR TASK BECOMES"

74 PRINT"HARDER AS MORE METEORS"

75 PRINT"APPEAR (%> IF YOU HIT"

76 PRINT" ONE %0OU WILL DESTROY"

77 PRINT" THE ENTIRE UNIYERSE"

78 PRINT"EAND GOD WILL GET MADI"

7% PRINT"POINTS,AS FOLLOWS"

a0 PRINT"M e=10 POINTS"

21 PRINT"Y #=108 POINTS"

82 PRINT"H e=10808 FOIHTS"

22 PRINT"M HIT A SKEYE TO BEGIN"

G4 GETA$:IFA$=""THENS4

a5 RETURM

86 SP=52-1

a7 READP

g8 IFP=—1THENRETURHN

&9 READD :FOKES2.,FP

98 FORM=1TOD :NEXT

91 POKESZ,Q:FORN=1TOZ8 :NERT :GOTOEV

92 82=52+1 :RETURN

293 DATA195,808,0,80,195,500,0,80, 155,200,
195,800,0,80,203,600,201 ,200,0,80,201 600
54 DATA195,2006,8,30,195,6008,0,30, 195,200,
0,380,195, 1060, —1

95 PRINT"Meslsl’'0ll HAVE ACHIEVED THE"

9 PRINT"H MHEMK DF.ccasns "

97 IFSCH>—1THENA$=" AERANNY "

98 IFSCO2BTHENA$=" @ OWER COMMANDER"

99 IFSCO48THENA$="  ESPACE CAPTRIN"

106 IFSC>7OTHENA$F="ZRDMIRAL OF THE FLEET"
101 PRINTHS®

192 IFSCIHSTHENHS=SC

102 PRINT"@THE HIGHEST SCORE"

184 PRINT" YOUR SCORE:"

185 PRINTTHEBCS»SC

186 PRINTTABCSIHS

187 PRINT"SEBANOTHER GO (YA/M>7"

168 GETAS$ : IFA$<"N"ANDASSCS " THEN1BS

189 IFA#F="%Y"THEHN1
READY.
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The number

of the
beast

David Kelly talks to Tony
Clarke about the Dragon 32
and its prospecits.

That the manufacturer of Corgi model cars
should branch out and produce a highly
successful microcomputer always seemed
faintly bizarre.

And, indeed, three weeks ago Mettoy
was forced to sell more than 80 percent of
the Dragon venture to help overcome
spiralling debts arising from the collapse of
its toy market.

At the time, however, looking out from
within Mettoy, the move seemed perfectly
natural,

The Dragon 32 was the brain-child of
Mettoy director, Tony Clarke. Having pur-
sued a dual career as management con-
sultant and electrical engineer — ending
as financial director of Mettoy — he was in
an ideal position to spot the potential.

Two years ago Tony bought an Apple for
himself. ‘| started to look at what it did —
and to compare it with the other machines
on the market,” he explains. "It struck me

Twenty-four-hour soak-testing.

that our company could do a better job —
in terms of value for money.

“Mettoy is a strange animal. It has
enormous resources — machine tool mak-
ing, plastic moulding, high-volume manu-
facturing capacity and marketing skills. All
the things in fact that infant computer
manufacturers lack.

“If you look at most of the British
microcomputer manufacturers, they do not
have the organisational and non-
computing skills necessary for producing a
high-volume product. They end up sub-
contracting much of that work oul —
leading to all sorts of problems.

“Mettoy has 200 plastic moulding
machines of various sizes and over 1000
assembly workers used to working on
small intricate assemblies.”

So Metloy appeared well placed to

Tony Clarke, Dragon managing direcior designate.

produce a computer — especially since it
has dabbled in electronic products before
— like radio-controlled cars. In addition,
Mettoy was very keen to diversify,

The company has shown a financial
deficit over the last two years toialling
£5.6m, caused by the collapse of ils
traditional markets. Mettoy has always
regarded ihe three to 14 age range as the
purchasers of its toys. In the last couple of
years all that has changed. It now sells o
three- to eight-year-olds. The over-nines
now buy electronic goods — computers,
video games, tape recorders and televi-
sions.

*S0 an ex-employee of Mettoy — Gerry
Quick (who did a PhD in computer science)
and |, got together,” says Tony, And the
result of those discussions formed the
basis of what is now called the Dragon.

| looked at the various available micro-
processors. We had a major advantage
over other manufacturers in that we were
not commitied to any particular processor
— such as the ZB0 or 6502. The 6809
which was chosen for the Dragon was
particularly suitable for graphics — its
16-bit register makes them fast. We also
chose the SAM (Synchronous Address
Multiplexer) chip which carries out many of
the functions that would usually go into
Rom on a Z80- or 6502-based machine.

“The combination of these two chips
makes the computer very cheap to manu-
facture and very powerful in use.

“We chose Microsoft Basic because it
was there — and we didn’t have to get the
whole of the UK debugging the software in
service — all that was already done.
Microsoft is very powerful. The 16K Rom
gave us all the features we wanted and
easy-to-use graphics. We took the version
of Basic from Microsoft that is used on the
Tandy Colour Computer and wrote our
own input/output drivers. That is why the
Dragon is faster than the Tandy.

“In September 1981 weé pursuaded the
Mettoy Board to agree to the manufacture
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of a prototype — and the PATS Centre in
Cambridge was engaged to build it. The
Board took a lot of convincing that they
should give the go-ahead. In the end |
pursuaded them to hold a board meeting

down at the 1981 Personal Computer
World show. They saw hundreds of kids
hammering away at keyboards program-
ming micros in ways they couldn't begin to
comprehend and they were convinced!

“The prototype was finished at the end
of November. When they saw what it could
do they gave full agreement to the project
and the PATS Centre was contracled 10
engineer the production,”

The Dragon 32 went into production in
July this year. Its launch, manufacture and
sales have all gone off untarnished by the
kind of production difficulties which habi-
tually plague its rivals.

“The reason for that is quite simple,”
explains Tony. “Mettoy is a manufacturing
company. lts whole life is devoted to
production in high volume, and we just
tapped into that resource. A few thousand
Dragons per week really makes very little
difference to the plant at Swansea. |
suppose Mettoy must make getting on for
half a million Corgi toys every week.
Besides, al the moment, assembly of the
boards is being carried out by Race
Electronics in Liantrisant.

"When we designed the Dragon we
tried to make it well built and good value
for money, We could have made the
Dragon a 16K machine and done just as
wall with it — but that is not our philosophy.
Ram is cheap if you design it in in the first
place — and we are not into ripping people
off. We tried to make it robust — and we
gave it a good keyboard. That board cosls
ten times more than the one on the
Spectrum — but it was worth it. I'm
convinced that it is one of the reasons the
Dragon sells.

“It was really designed with my own
family in mind — | have three sons aged
between 10 and 15. Their interests are in

10
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graphics and in games. On the Apple we
had at home, the graphics were difficult to
get al. | decided the Dragon must have
fast, easily-accessible graphics — so it
has the DOraw, Circle, Line and Paint
commands. And it has been designed to
be well suited for games playing.

“A lol depends on production — our
only constraint at the moment. We are now
turning down retail orders for Christmas
and only taking 1983 orders. Even so we
will produce 30,000-35,000 machines this
year.

Assembling and quality-checking.

Street Lie Street Life

“It was a very positive decision to sell
the Dragon in high street shops. At £200
the machine is a considered purchase.
There is only so much information you can
get from an adveriisement — and actually
being able to try out the machine in the
shop is very important. You can't do that
through mail-order.

“All the big chain stores are going
through a transition period — they are
learning that they cannot sell computers in
the same way as a tv or hi-fi. The big
multiples will, | am sure, end up with
special micro display areas within the
stores slaffed with people who know what
they are doing. A computer is a specialist
sale,

“*We see a great futlure for the Dragon. It
will continue as a product at least until
1985 with enhanced features. It is big —
and the inside can change an awful lot
without needing to change the moulding.

“February or March next year should
see a disc-operating system and discs.
The disc controller will operate any 40 tpi
or 80 tpi 5Vain double- or single-sided disc
drives. We will be offering a 40 tpi drive.
The operating system and discs will be
available together for around £250.

“We have more or less finished design
work on a multi-tasking operating system
for the machine — an 0S8 system. Using
it the Dragon will be able to do more than
one thing at a time. The OS9 system can
also support a whole range of compilers —
Forth, Pascal, Cobol, Unix and 09-
structured Basic, all of which will enhance
the value of the machine to the serious
micro user,

“We will also do a special version for
use in education — with built-in RGB
monitor and cassette player — and a
networking system is being developed.

“There will be an expansion box early
next year, giving a 64K Dragon. The
expansion kit will include the OS9 system,
an editor/assembler, and 09 Basic — all
for less than £150.

“The whole theme from Dragon is good
quality and good value for money — and

we try very hard not to offer what we don't
have. We will be going for Roms on the
disc-operating system in the next two or
three weeks — and we will announce the
launch to the public at the time we can
manufacture it, and not before.

“As the machine grows, software is
going to become more and more impor-
tant. We have a range of small business
software — using the disc system —
planned for the Spring. This will be fol-
lowed by more games, home utilities —
again making use of the discs — and a
range of educational software for schools.”

All of which explains Mettoy's decision
to sell Dragon to a consortium in which it
holds only an 18.61 percent share. Such
an ambitious development program re-
quires considerable capital expenditure —
expenditure which Mettoy at present can ill
afford.

The sale — giving Prutec (the Prudential
Group's high-technology investment com-
pany) a 40.74 percent stake in Dragon
Data — will raise £2.4m to fund the
development programme. Mettoy retains
the option to buy back into the company, to
the tune of 35 percent, in 198485, and will
continue to manufacture and assemble the
body of the Dragon micro.,

“Dragon Data will manufacture between
150,000 and 200,000 machines nex! year
of which at least half will be exported, first
to Europe and then the US and Japan. The
only problem is compatibility with the
various tv systems. We will have a SECAM
version for France in a few weeks. NTSC
is easy, and of course we already have a
PAL version.

“Dragon also has an entirely new
machine, scheduled for the third quarter of
1983. It will complement the Dragon — not
replace it — and is aimed at another very
specific undeveloped area of the market. It
will not be 6809 but will run both 6809 and
68000 software.

“*We may call it the Super Dragon — but
we will sort out the name when we get a
little closer to it!"

18 NOVEMBER 1882
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REVIEW

The Lynx:
pause for
thought

Tim Langdell presents the first
review of the 48K Lynx from
Camputers — a low cost micro
that is equally at home in the
house or the office.

t £225, the Lynx from Camputers of
Cambridge promises to be one of the
most exciting new micros to arrive on the
scene this year, It offers 48K of Ram as
standard, expandable almost without limit
in 64K blocks, and 32K of video memory
(leaving 16K of workspace) expandable to
64K for even higher resolution graphics. Its
Basic is among the most advanced avail-
able, and its potential for future expansion
is among the best there is.

The heart of the Lynx is a Z80A CPU as
used in the Spectrum, £ZX81, early Tandy
machines and the Research Machines
380Z. The ZBOA is probably the most
advanced 8-bit CPU presently available
(although lovers of the 6B09 may argue
differently). It has a well-structured
machine language which makes the de-
sign of a sophisticated micro relatively
geasy compared with the less sophisticated
6502 chip (as used on the BBC machines
for instance). However, using the Z80A
with more advanced high-resolution colour
micros can lead to problems with screen
handling — but more of that later.

The Lynx comes with 48K of Ram and
16K of Rom. Of the 48K Ram, 32K is used
as video Ram allowing a bit-addressable
high-resolution graphic display of 248 by
256. The eight available colours are bit-
addressable, too. Thus the Lynx can put all

The Lynx.
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The 48K Lynx.

eight colours in a single character square,
unlike its nearest rivals the Spectrum or
the Dragon 32. The text is 40 columns by
24 rows and is thus teletext compatible —
again unlike the Dragon or the Spectrum.

The Ram can be extended indefinitely in
banks of 64K, much as the NewBrain can
be. Being Z80A based and capable of
such Ram upgrade, the Lynx is able to run
CPM TM, unlike all other micros in this
price range. Although the video memory is
standard at 32K, it can be upgraded to 64K
by a very simple modification, giving 80-
column text display instead of the regular
40-column version. The potential for the
business market is clear. Moreover, a disc
drive card which plugs inside the casing
will become available soon. It has an
RS232 interface as standard, and a para-
llel interface is an integral part of the disc
card.

What Camputer's programming exper,
Davis Jansons, has managed to cram into
the 16K of Rom in the Lynx is quite
incredible, He has created a new Basic
with similariies to Microsoft, BBC Basic
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John Shirreff and Davis Jansons.

and Sinclair Basic, too. The Lynx's Basic is
structured as the BBC machine’s is — with
Procedures, If-Then-Else, and so on — but
goes further than the BBC by having While
and Wend, too.

Davis has made the entry of machine
code from Basic a superbly easy task for
the more serious programmer. The
keyword Code has been included to indi-
cate that what follows are Hex bytes of
machine code. The keyword Call then
enables the user to call the machine code
routine from Basic and Lcin xxx allows the
user to indicate that the machine code
routine is in line number xxx. All of which
adds up 1o an extremely useful tool.

The more usual Basic keywords are, of
course, also there, with many enhance-
ments. For instance, as well as offering
Gofo and Gosub, the Lynx offers Golo
Label and Gosub Label which allows the
user to give a subroutine or part of a
program a label rather than refer to it by its
starting line number. The Spectrum also
effectively supporls such a facility because
it will allow numeric variables to have full
names. However, the Lynx, while only
allowing single character variables, does
offer a more obviously structured Basic.

The attention given to making programs
clear, easy to read and write, is laudable.
Camputers has even made the Lynx's
listings indented, with For-Next loops
being more indented than other state-
ments, and so on. While this feature is
possible on the BBC machines, too, itis a
rehef not to have to type in additional
commands to achieve this useful feature.

In brief, then, the Lynx's Basic is superb-
ly complete, offering many luxunes such as
auto line numbering, deletion of line num-
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bers, direct entry to the monitor (Mon),
renumber, and even a keyword Ext which
allows the user to add extra Basic
keywords called from Ram or stored on
Eproms or Roms.

Davis Jansens has aimed to make Lynx
Basic among the fastest around. While no
'‘bench test’ type figures are available yet,
running many standard tests of speed on
the Lynx puts it in a class alongside the
BBC machines.

However, while the Lynx Basic's speed
of execution is fast, its screen handling is
rather slow. This seems lo be due to the
inherent problem of screen handling with a
ZB0OA when high resolution colour and
graphics are being supported. When dis-
playing to the screen, the Lynx seems to
be several orders of magnitude slower
than machines using the 6502 (such as the
BBC) or the 6809 (such as the Dragon).
This is a great pity, given that the availabil-
ity of colour definition at the pixel level
makes the writing of colourful games very
tempting — without recourse to good
machine code writing though, fast-moving
games on the Lynx may not be possible.

This said, there is no other micro for its
price (excepl perhaps the recent MPF2
from Muititech) that allows true high reso-
lution colour. The Lynx also has many
built-in graphics commands such as Draw,
Move, Plot, Paint, Ink and Paper (at least
some of Sinclair Basic has caught on). The
Lynx also offers a Window facility, en-
abling the user to define a text window
within the normal screen area — much as
the BBC machines do.

Autorun

As with the ZX Spectrum, programs can
be Saved to tape followed by both a name
and Line which causes the program to
autorun upon Loading. Unlike the Spec-
trum, though, the Lynx makes it easy to
have Appended (ie Merged) programs
autorun, too.

Other non-standard features also, are
rather nice. For instance, the Lynx has an
immediate calculator mode where you
simply type in the numbers, eg 4«65, no
keywords such as Print being necessary.

Whereas you would normally type in a
program in full on the Lynx, as with most
machines, it is also possible to have
Spectrum-like single-key entry of just ab-
out every command. Simply press the
Escape key along with any of the main
keyboard keys. This feature is excellent,
and once again shows the great deal of
thought that has gone into the Lynx.

The keyboard also deserves a mention,
as does its general appearance. The
keyboard is among the best | have used on
a micro — standing alongside the BBC
machine as my favourite for touch-typing.
The quality seems up lo the standard of
many word processors at least. The casing
of the Lynx is both functional and elegant
— the sort of design which would be
equally suited to the home as to the office.

The room for expansion of this machine
is very good indeed. A 5%in disc drive

<R

Lynx compulter and printer.

should be available soon, and a 40-way
bus at the rear of the machine brings out
most ol the connections necessary for
hardware additions. The Lynx comes stan-
dard with rgb+sync, composite video and
pal outputs all available from sockets at
the back.

In conclusion, Lynx seems to have struck
a very good middle ground in trying to
please the serious user, the first time
buyer of a home computer, and the small
business user. In many ways the Lynx
must rival micros costing at least twice as
much (such as the BBC model B and new
SuperBrain) in the business sector, as well
as offering extremely strong competition to
micros in the £175 to £225 region such as
the Dragon 32, the Vic and the 48K
Spectrum.

The Lynx is perhaps less well equipped
than some others in the market for games
playing (the screen handling is slow, and
there Is no ready provision for joysticks or
plug-in Roms), but it does offer a full eight
colours in true high resolution which no
other similar-priced micro can offer.

All in all, the Lynx is excellent value
at £225 for the standard 48K version.

0

L%

Taking a closer look at the Lynx.

Camputers’ Lynx.
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Sinclair ZX Spectr

16K or 48K RAM...
full-size moving-
key keyboard... | SN
colour and sound... | PN Y-

high-resolution | kot

£125!

First, there was the world-beating
Sinclair ZXB0. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM Heady touse tﬂdﬂy,

available, and the ZX Printer. Giving more Key features of the
power and more flexibility. Together, EHSY tﬂ EKDEI’Id tomorrow Siﬂﬂl Eif zx Spﬂ'ﬂtmm
they've sold over 500,000 so far, to make Your ZX Spectrum comes with a mains
Sinclair world leaders in personal adaptor and all the necessary leads to ® Full colour-8 colours each for
computing. And the ZX81 remains the connect to most cassette recorders foreground, backaground and border,
ideal low-cost introduction to computing.  and TVs (colour or black and white). plus flashing and brightness-intensity

Now there's the ZX Spectrum! With Employing Sinclair BASIC (now used control.
up to 48K of RAM. A full-size moving-key in over 500,000 computers worldwide) s -
keyboard. Vivid colourand sound. High-  the ZX Spectrum comes complete with .Sﬁgﬂgngﬁgﬁﬂwma"d paiXeras
resolution graphics. And a low price that's  two manuals which together representa P J
unrivalled. detailed course in BASIC programming. @ Massive RAM -16K or 48K.

" Whetheryou're a beginner or a competent - -

Professional power- prugramrl;;er, you'll f'ri?m them both :::Fim- S Ful-sizemoNing ey keyiooa sl

keys at normal typewriter pitch, with

personal computer price!  mensehelp.Depending onyour computer repeat facility on each key.
experience, you'll quickly be moving

The ZX Spectrum incorporates all into the colourful world of ZX Spectrum ® High-resolution - 256 dots
the proven features of the ZX81. But its professional-level computing. horizontally x 192 vertically, each
new 16K BASIC ROM dramatically There's noneed to stop there. The individually addressable for true high-
i'ncr?ras EI'? your computing power. ZX Printer-available now - is fully resolution graphics.

ou have access toarange of 8 compatible with the ZX Spectrum. And o .

colours for foreground, background and later this year there will be Microdrives for o gig:ﬂ;as?g:ﬁr:i:e; (iR ang
border, together with a sound generator massive amounts of extra on-line storage, '
and high-resolution graphics. plus an RS232 /network interface board. ® Teletext-compatible—-user software

You have the facility to support can generate 40 characters per line

separate datafiles.

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

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

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

or other settings.

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

@ Sinclair 16K extended BASIC - |
incorporating unigue ‘one-touch’
keyword entry, syntax check, and
report codes.




ZX Spectrum software on
cassettes —available now

The first 21 software cassettes are
now available directly from Sinclair.
Produced by ICL and Psion, subjects
include games, education, and business/
household management. Galactic
Invasion...Flight Simulation...Chess...
History...Inventions...VU-CALC...VU-3D
...47 programs in all. There's something
for everyone, and they all make full use
of the Spectrum’s colour, sound and
graphics capabilities. You'll receive a
detailed catalogue with your Spectrum.

RS232/network
interface board

Thisinterface, available later this
year, will enable you to connect your
ZX Spectrum to a whole host of printers,
terminals and other computers,

The potential is enormous. And the
astonishingly low price of only £20is
possible only because the operating
systems are already designed into the
ROM.

Sirnci=ir-

Sinclair Research Ltd, Stanhope Road,
Camberiey, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.

The ZX Printer-
available now

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

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9 lines per vertical inch.

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

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially forthe ZX Spectrum, are setto
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transfer rate is 16K bytes per
second, with average access time of 3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

All the BASIC commands required for
the Microdrives are included on the
Spectrum, :

A remarkable breakthrough ata
remarkable price. The Microdrives are
available later this year, foraround £50.

How to order your ZX Spectrum

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

Barclaycard or Trustcard.

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

FREEPOST-no stamp needed.

To: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. Order
Qty  Item Code ItemPrice Total
> £
Sinclair ZX Spectrum-16KRAMversion 100 125,00 =
____ SinclairZXSpectrum-48KRAMversion 101 17500
Sinclair ZX Printer 27 89956
_Printer paper (packofSrolls) _ 18 11.95
Postage and packing: orders under £100 28 2.95 ' i
orders over £100 20 495
Total £
Please tick if you require a VAT receipt|_|
*l enclose a cheque/postal order payable to Sinclair Research Ltd for £
*Please charge to my Access/Barclaycard/Trustcard account no.
*Please delete/complete e bl !
as applicable S : S
|Signature . S
PLEASE PRINT
(Name: Mr/Mrs/Miss | | | Tt ] e el 51 Vi il
Cale.o SR R (FOR R R N O O] S V] Y el ] o
O ST S SO ] (R T O N A S (IS ) [ S M (R ST et D A VO ) (|
sl Y ) el i | | 0 PSH) A |_POC8E1

Prices apply to UK only.

Export prices on application.




TN T

Open Forum

Open Forum is for you to publish your programs and ideas.
It is important that your programs are bug free before you send them in. We cannot test all of them. !
Contributions should be sent to: Popular Computing Weekly. Hobhouse Court,

19 Whitcomb Street, London WC2H 7HF.

e

e

difficult to avoid. For each alien killed you Spade.

How to contribute are awarded ten points. You are repre- The variables are:
sented as A and the alien pests are A/B Position of gardener. |
Each week the editor goes through all represented as letter Ms which wander D/E Alien, positions. "

the programs that you send to Open along the garden hedges. The controls S Score. |
Forum in order to find the Programof are: 5 Left, 8 Right, 6 Down, 7 Up, 0 C8§, D§, ES$, F$, GS Aliens. -

—

the Week.
The author of that program will qualify L REH . sgiizPaNIC _ 991 _IF A=7 AND BslzEs+lds OR As7
for DOUBLE the usual fee we pay for T el iU "982"1AA211 NG miizes? oR Axil
i =4 = F, [ =’
published programs. ' gﬂg {F:R;EEHHEE‘T Bii=r OR A=i5 A
] =1= b
(The usual fee is £6.) 5"‘331\::5 i‘fé%i”%ﬁ&#;f“ A= i
Presentation hints 308 _1F E;E*qﬁg E;l;ELTgET PRINT i
Programs which are most likely to be " ‘3?25"{'2%? _aﬁgr’g:rlaélm?l PRINT
considered for the Program of the Week e Sl e Goa IF Re? AND BeloE+id THEW FR
will be computer printed and g o 4 o
p P 1e8 .'—'J-.-.'.r.|r'.r - = @8 IF A=7? AND B-l=E+l4 THEN PR
accompanied by a cassette. ) ' INT BT A+l,Bo1; “H AT A+d,B-1;"
218 PRINT " -
The program will be well documented. o —— ’ R A R M AT Al BT o
"'I'E ﬂﬂ'l:llﬂ'iﬂﬂtﬂﬁﬂn ﬁﬂ]ﬂg wpﬂd With i:‘I; PRINT * i 2B IF Asli l=""||-n =]l maF+7 THEN FE
double spacing between each line. ER T — INT AT A+d,B-1; H",AT A+1,8-1; 4
24 I THT H E AND B+1=F THEM PRI
The documentation should startwitha | .o erpur - rAT Aa1.Bd; ﬁﬁn At AiiBad; ot
v = - = ]
general description of the program and - i - T AT BaloB-L UHUIAT Ada.B-d;0
then give some detail of how the B e e L o ;;I 11,547 PR AT 15, E, cy; AT 18,
program has been constructed and of 250 PRINT " H s :5;E*i§.’1!a;.f,---r1-- OR v#="H" THEN LE I
its special features. Add PRINT ™ g@a“ﬁgrg; AT ©, 15&5’5-—"“ o
APE =" u 7] ul
Listings taken from a ZX Printer should 310 FRINT O Eg=l L oAND hpas " AND Ga="
be cut into convenient lengths and 38 PRI (BLIR PRy e A B AT P
= Ifl EF‘-'
carefully stt:r:llc down on to white paper, 1838 PRINT AT 1 16, ﬁ,{ 2 Ef‘“_ﬁ_’T u :
avoiding any creasing. s $§§§ éEIFIHH.E‘fI-: THEN COTD 11
Please enclose a stamped, 358 LET A=3 R ar A8,
self-addressed envelope. 398 LET O=3 1028 LET Pai |
A9l LET E =0 2200 GOTO 410
dili EET L= M
42 LET O8=" M
Panic 138 LET Fio- h
500 FRINT AT O . E:D8.AT 7.E+l4,E
) ZKB]. : BT J..L,.E-F:'rl-'l:IETIL‘:l-E:I-;’I-Hl 1%
: - 4 + 14 s
On a distant planet in a far galaxy lives a sie EE'EM_EI_ =E4D_
gardener. He was once very happy until S5@ LET As=ChR§ PEEW (PEEK 1808 e T 1 T M T
; S+2561:PEER LE28W) ¥
one day as he was gardening he saw two 552 PRINT AT A+l
: : S83 LET ze=CHRS PEEN (PEEN 1633 5 -
green eyes peeping over his hedge. As he | s:as8ssrEExX ROk ean N o W W - P N PN s
walked around a small alien pest followed S8 TF Zew' «"fyEn G0TO 1000 2 = o
{ 4 ; i EE2 IF As="H" THEN CZOTO 1982 5 =
him, so he grﬂbhﬁd his spade in order to 560 I Esll THEW LET D=-1 m :
a7 . : ; S84 IF E=3 THEN LET D=1 H H |
kill it. He swung his spade at it and it 5§89 PRINT EIL?HEET!-E e e o e h |
\I’anishEd. EUI Whﬂ was to know that his 1) = [IMHE"-’S e I:Iﬁi’gﬁ E |£'|'| AN Zl‘-.- ‘_ﬂh‘
garden was ridden with another four of Eﬁz_EEﬁE E ‘EE* “HﬂTﬂE;”EE._:_ﬂ 5; + = =
89 % £t H -t
these Is.
PesiS 591 PRINT AT A,Bsi
In this game for the ZXB81 you are the S82 LET va=CcHRS PEEK (PEEN 16382
: B+a2EdaPEEK 180G
gardener armed with a spade. You must S33 PRINT AT A. EpEEH P T m '
beal the alien garden pests without them, | sSossspeer ® 15a63) :
or you, bumping into each other. Unfortu- B1@ EE?H%? AT A8, B A" AT A.B4L;
nately life is not as simple as that because | & &77 7B+, "W AT A SR Panic
every time you kill an alien it leaves an n RO e P by Si C
" e - |
ungrﬂssable hole that must be avnlii&r;:‘. ,I;-'-:;I':';FE'T_I‘_*T._H Be A"LAT A.B-As y oimon Lox
nce you clear one sheet of them E3A ME¥T W
another sheet appears, but after each B TeE THER LBy BSinE Of A=d AND
sheet there are more holes which make
you have to take diversions and are more Turn to page 21
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How to make the best

home computerin the world
even better.

_Peripherals to turn a powertul computer
into a super-computer for the professional.

With VIC, you have the finest home computer
money can buy. And the more you use it, the
more you will ask it to do.

Pretty soon, you'll want to extend VIC's vast
potential to the tull; and there is a wide range ot
VIC peripherals to help you do it.

Disk drives, disk-based software, a printer,
cassette unit, joysticks, paddles—with these,
VIC computing becomes total computing: giving
you true professional power and capability.

We describe the major units here.

VIC PRINTER

The VIC Printer,
like all VIC peripherals, offers a very high speci-
fication at a very competitive price.

It will print programs, letters, business data,
graphic displays and so on.

[ts main features include: 80 characters per
line » Tractor feed dot matrix « 30 characters per
second print speed + Full alphanumerics and
graphic printing « Double-size character
capability = All cables and leads.

VIC FLOPPY DISK UNIT

The VIC single-drive Disk Unit provides a
fast, accurate and efficient means of storing and
retrieving data and programs.

Together with the Printer, it transtorms the
VIC 20 into the ideal system for the small
businessman or serious computer programimer.

Features include: 174,848 bytes capacity -
Uses soft-sectored standard 5" single density
tloppy disks = Direct
intertace to VIC -

Direct
compatibility
with Printer
Intelligent
systemin- -
dependent

of VIC. T |
(VIC RAM no

t required to

I

o

run it),
EXPANSION MEMORY CARTRIDGES
Special plug-in cartridges are
available to expand VIC's pet ¥ Fesiitton
memory. 3K, 8K and 16K ! e R,
RAM packs plug directly §

into the computer. T 3
A Memory Expansion ¥ _ “Te=— |
Board is also available i
to develop VIC's capabilities to the maximum.
For tull details of VIC 20, its peripherals and
software, and a list of your local dealers, contact:

1t

Tiiowaca s B2

The Commodore Information Centre,
675 Ajax Avenue, Slough, Berkshire,
SL14BG, Tel: Slough (0753) 79292.

c: commodore

VIC 20

The best home computer in the world.




Let Commodore
expand
your horizons.

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

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

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

Every program in the series
has been designed by experts, and
chosen for its quality anc]ijiralue
for money.

VIC business software covers

awide rarage of applications,includ- §

ing spread-sheet analysis, stock
contr%l, information hindhng and
word-processing.

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

Advanced space games, includ-

ing the sophisticated ‘Omega Race’

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

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

In addition, there is a range

aids and graphics packages-

— ——

AL
=F i
¥ |

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

Theres even a special “VicSoft
Club for VIC 20 enthusiasts,
of VIC software, like programmers’ with many advantages including

special offers to club members.
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VIC Sﬂmﬂrﬂ Wj_ll EX]:jand yD-L]I |'_ For more information, a catalogue of VIC software

and details of your local retailers or dealers please phone o
complete the coupon and send to:
['he Commodore Information Centre,
675 Ajax Avenue, Slough, Berkshire SL1 4BG
'['l..']:.'["l]'u ne: "'-]nlllkti'l (O753) 79292

horizons. And your mind.
PRICES RANGE FROM £4.99 to £24.95 INC. VAT

MName

| |
| i
c: commodore | - |
| |
| |
| |

VIC 20

Postcode

VOPCY 11782




[ hether your interests lie in
business, educational, scientific,
control or games applications,

this system provides a possibility for
expansion which is unparalleled in any
other machine available at present, com-
ments Paul Beverley in the July 1982
edition of Personal Computer World

The BBC Microcomputer can genainely
claim to satisfy the needs of novice and
expert alike. It is a fast, powerful system
generating high resolution colour graphics
and which can synthesise music and
speach. The keyboard uses a conventional
layout and electric typewriter "feel

You can connect directly* to cassette re-
corder, domestic television, video monitor [
disc dnves, printers (dot matrix and daisy
wheel) and paddles. Interfaces include
RS423, inter-operable with RS232C equip-
ment, and Centronics. There is an 8-bit
user port and 1IMHz buffered extension bus
for a direct link to Prestel and Telatext
adaptors and many other eéxpansion units
The Econet system allows numerous
machines to share the use of expensive
disc dnves and printers

BASIC is used, but plug-in ROM options
will allow instant access to other high level
languages (including Pascal, FORTH and
LISP) and to word processing software

A feature of the BBEC Microcomputer which
has attracted widespread interest is the
Tube, a design registered by Acom Com-
puters. The Tube is unique to the BBC
Microcomputer and greatly enhances the
expandability of the system by providing,
via a high speed data channel for the addi-
tion of a second processor. A IMHz 6502
with 64K of RAM will double processing
speed: a ZB0 extension will make 1t fully
CP/M** compatible

The BBC Microcomputer is also at the
heart of a massive computer aducation
programme. The govemment has

recommended 1t for use in both primary
and secondary schools. The BBC Computer

Literacy Project includes two series of
television programmes on the use and
applications of computers

There are two versions of the computer
Model A, at £299, offers 16K of RAM and
Model B at £399 has 32K of RAM

For technical specification and order fomn,
send stamped addressed envelope to PO
Box 7 London W3 6X.J and for details of
your nearest stockist ring 01-200 0200

L]
Broader l IOIlZ OI].S | BBC Model B Microcomputers are Please send me by courier___\ __BBC
| available for immediate despatch Model B Microcomputer{s) at £399
| by courier to your door. including VAT and delivery,

i
If you would like to take advantage Cheque enclosed for £\ \

. : - payable to BBC Microcomputer System
of our special delivery offerjust fillin -~ =28, = 0 9E

|
|
I
|
|
this coupon, but remember this only ACCESS M BARCLAYCARD == |
|
I
1

applies to the Model B, and only in

the UK. Any other items have to be 0 O B ) _
nrr.;er&d ﬂg Bl;rée Estandatrd ﬂsrtduE:t f ::tnn Signed St~ Bea
or from a omputer Stockist. s '_:{.L N ST |

BBC Microcomputer System Offer Address. v QoL QOAKD

——— — — e — . — &

c/o Vector Marketing L RO\ DET |
Dennington Estate TR x‘

Wellingborough Postal Code - = kWA ;

Northamptonshire NN8 2ZRL '

[ ST i e Rl CoRegNoWOGA _ _ VATNo.2swom0_ _ _|
Th BB C |'|I |I'| 1 I‘ m 'i" I‘ S t BBC Microcomputar Systom Ofter, c/o Vector *Model A has a limited range of intefdaces but can be

e C OCO pu e YS e Marketing, Dennington Estate, Wellingborough, upgtaded 1o maet Model B apectfication

Northamptonshine NMNB ZEL =CP'M m & registared trade mark of Dagital Research

The BEC Microcomputer 18 designed, produced and dis-
tributed tn the UK by Acarn Computars Limited

—=—————E—=-——_—_ﬁ




Open Forum

from page 16

City Bomber
on vic20

The object of City Bomber is to land on the
city — bul before you can land, you must
destroy the buildings. This version has
only one control — Fire (controllable by
any key). Only one bomb may be falling at
any fime,

There are nine skill levels (1-9). One is
lhe hardesl, nine the easiest. These are
selected al the beginning of the game.
When a city is destroyed, you are given a
bonus and start on a new city, but on a
slightly higher level.

Program notes:
Lines @ 0 50 — =&l up bulldings and jump (O

instruchions etc. at 500.

Lines 60 to 150 — main game

Linas 200 to 300 — ending rouline
Lines 350 to 400 — landing routine
Lines 500 to 600 — instructions
Lines 1000 to 1035 — Hi-res rouling.
Lines 1040 o 1202 — dala lor Hi-res.

QOTo200

76 IFINT(L/22)%22=_ THENH=H+] =0

80 POMETR2, L -POKETSR]  H:SVSASS2D: PRINT je~
28 K=PEEK{157)

S5 PRINT"BEECORE"S,; TRBCL1 ) "HIGH" (FNRC Y
118 JF=328MNR=RTHENE=L +228H+22+7TE20

115 IFR=@THEMFORF=ATOI HMEWT GOTOY41

128 POKER,. 22 :POKEIDTZ0+R, | | B=R4+22

12! IFFEEE(BI=330RPEEM (R)=4ATHENS=S+1@
122 POKEE.43

123 IFC=RTWENC=238

124 POKE3ER?S,.C

129 C=C-1  IFC{128THEMC=8 POKEIRETE .2

139 Va7

148 IFESQ141THENPOKEER, 32 - B=0:C=R:POKEG, A
141 V=7

145 IFL+22%H=465THENSSR

158 GOTO™R

208 POKEGD, 8:POMEG+R, B8:FORF=)3TOASTEP-1 :POKEG+! . 220"
POKEG+2, F FORT=TDI A | NEXTTF

"CRASHED | "
228 PRINTTRB(S)"
238 PRINT"SCORE=",5 .

Fa

FONERZ9, B POKEBZ2S, S-BH256 ' 30T026@

250 PRINTHIGOH SCORE=",FNA{1)

268 PRINT"WRNOTHER GO%":

278 GETXE IFxg=""THENZTR

280 IFNSCO Y ANDMEC "N THEN2TA

28% POKE3SRTI, 27 PRINTE)"

286 POKEASAET, | 28+44 POKEESE, O

298 IFN$="Y"THENRLN

300 END

358 FORL={TN3

355 PRINT"DTONERSREONIS 180 POTNTSH
368 FORM=2PATOZ208+L &2 POKEIGSTE, M FORT=1TO2% MEXTT,M
370 PRINT* el -
388 FORF=1TO2% MEXT

290 NEXTL

490 S=S5+100:00TOE

73 L=l+1' IFPEEK(L+HM22+47651 )=dBTHENPOKEL , 32 ' POKE 3720, 1

9. DIML,I.B.-H.C
1 0OSUBSea
2 POKE36878, 15

3 DEFFNRCX)=PEEK (B28)+256MPEEK (525

4 DEFFNRCKY=INT(X/256)

& FORF=22TDASTEP-1 - POKEIGGER, (FI0R128: POKEZGEE7, FR2OR] 26 -

POKE3GETE, Fl2+128

7 POKE3E864, (22-F)+12 ' POKEIABES . (22-F )+38 FORL =@TO1 8 NEXT

LB

18 PRINT" " : POKE3GE72. 1] - POKEIGR6T. 250
15 FORF=ATOZ2:POKEISIE6, (FIOR12E - POKESSS6T , Fe2OR 128

POKE3SETE ., Fl2+ 138

16 POKE3GE64, (22-F)+12:POKEISRES, (22-F)+38 -FORL=8T01&:

NEXT L.F

|7 POKE36367.46+128:POKEIGETE, @
1§ FORF=22422T022922+21 POKEF+7E80, 47 NEXT

{9 LE=INTC(LE/].33+1:
2¢ FORA=ATOZ1

29 RH=INTCRNDC! )M18)+5+LE TRCaTHT RN (1 4741

26 IFRH=21THENRH=28
38 FORB=21TORHSTEP-1

33 IFB=RHTHENPOKER+EAZ2+7680, 40 POKER+BNZ2+38400 , R - GOTOS0
48 POKER+ERZZ47EEA, 39 POKER+BRZ2+ 38408, RT

45 POMESSETE, Awd+129
%9 NEXTE,A POKE3ISATE. B
60 B=@: =0 H=2 G=36376

70 POKEVEL.HIPOKETS2,.L -SYE6SS520-PRINT" ¥

518 PRINT " MEMII . HEGERTY"
558 PRINTENLAND THE SHIP ON THE CITVIVO) MUST DESTROY THE
SKYSCRAPERS USING SSPRCEE *;
9599 PRINT"TO DROP A BOWB.“
560 PRINT"EACH LEVEL OF A

& PUOTNTS. "

S78 PRTNTYIF ¥ CRASH, YOUIR GO0

308 PRINTYJ'TRBC(S)"@CITY BOMBER®

BUTLDING 18 WORTH

1§ OVER."

571 PRINT"NLEVEL 9 IS THE ERSIEST1 IS THE HARDEST"

582 GOSUR:ean

381 PRINT"M#SELECT LEVELCI-9)8";
o3e SYEEDT08: LE=YRL (CHRE(PEEK (TS ) - IFLECIORLEDSTHENSES

583 PRINTLE

598 FRINT"OMIRIPRESS aMy KEY™

GB@ WAITISE, | |RETLURN

993 END

1995 IFPEEM(7300)=64THEN] B2R
1818 FORF=T188TO7E08  POKEF,PEEK (296M3+4F 1 NEXT
1812 FORF=7424T0O7431 :POKEF , 0 NEXT

1015 POKESZS, @ PIMERZS, O

218 POKE3SSTT.0:POKEIRSTS, 8: POKEZE069 , 240 : PRINT I TAE(S) 1820 FORF=7422T07427+5M8

1838 RERDK: POHEF., Wi NEXKT
1831 IFPEEK(@)=TETHENPOKER.
1834 PRINTCHREC142) ,CHRER)

240 IFSIFNACL)THENPRINT 3R NEM HIGH SCORE!@*  B=FNR(E) 1@35 RETURN

1848 TRATALZT i 127 Fai T T TR 127, 127
1858 DATRE.8,8.28.62,62, 127, 127

1855 DRATA128. 128,255,295, 159,295.17, 55
1068 DATAD.D,240,240,232,2%52.0.129
1278 TRTRA, 36,156,146, 56,556,956, 16

1890 DATRIT, 19.19,255,255.19,19:17
1188 DATREA. 66, 157,145, 145. 157 . F5. €8
{118 DATRD.0,9,9,.0.8.8, 14
1111 DATA172,85%,170,B5.170.85, 172,85

1282 DATRI4R,40,8.5,140,42.0,5, 150, 40,7, 1

City Bomber
by lan Hegarty

50 Sels up a two line lext window al the top entire graphics area and slart again.
D"“‘ of the screen. 180 Input values used to fransiale shape
6O Selects centra of shape, eg 640,512 is Input siring used lo enable erase 1o
the middle of the scraen. work (it required) belore using Val func-
on EBG MIEI"D 70 Radii, it A = B shape is symmatrical, eg tion to convert string to number.
This program will run on the BBEC model A 100.100. : 240 Input multiplying factors to produce scal-
or B. It can be used to experiment with 80 Number of sidas to shape. With sides > 20 ing. String used again as in line 180
h : the closer shape becomes a circle. 300 1o 430  Procedure used lo draw required shape
drawing rectangles, polygons, c"ﬂ!“ﬂ- OF 9gw100  Option o connecl up cormers of shape 44010 480  Procedure used to erase last shape in
cones. Shapes drawn can easily be lo a given point Ihereby producing a rasponse o input 'E
erased, redrawn, translated or scaled. cone effect.
130 1o 160  Input statement. Translata (T) moves
Program notes: . object centre poinl o new position and
Lines ' redraws, Scale (S). mulliplying lactor;
20 Selects a red background and yellow increases or decraases overall size of
foreground. object. Clg (C), can be used to clear Turn to page 22
18 NOVEMBER 15982 21
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"10 tLs maoEs Data Statement Bullder
s Spectrum
20 VOU 15,9,1,0,0,0,19,1,3,0,8,8 Sl oDEE!
. ' The construction of Basic Data statements
38 L_ET H=8:LETY=@:LET S51=1:LET Sz=i can be a very tedious task especially when
o8 VDU 2¢8.4,1,32.,9 there is a lot of mixed (numeric and
68 INPUT'CENTRE X Y "HS,VS alphabetic) data in the line. This might
7 i i i often be the case when very complex
Eg %::E'TF"HEEEEII? EEEEIEE.E N displays are being Drawn or Plofted. This
: R L A e e e ; program was designed to make the con-
989 INPUT"CONE GENCY/ZN) “2C%:IF ZCH="N"THEN 119 struction of a complex Data statement a
198 INPUTYFPOINT OF CONE X,Y " PX.PY little less tedious. It relieves the user of the
110 ANGLE=2Z%PI/N need to remember the intervalue commas,
126 CLS :PROCHraw and the quotes round alphanumeric data.
{38 INPUT"{T )ransiate (3)cale or (CLG...7"AS Hgnllestg?:'nLﬂntbihgirnl:?lﬁiﬁe:sp?[?;;‘:'saﬁ D1
149 IF A%="T" GOTO 180 verts to a Data line at the finish of the
158 IF A$="S" GOTO 244 program. The user only needs to edit the
i68 IF A$="C" CLG line to remove surplus bytes at the state-
{7é GOTU 3@ ment’s end — and your Data statement is
fTUEETY oLuTET . UCDT CUIET 0 e U ready for the rest of your program. The
i?? IHP!JL,HEHL{ SHIFT, VER] ?H}H He. Y3 length of line 1 must be equal at least 1o
138 INPUT"(EJrase or CLR>...7 % the amount of data you want to store.
2o IF AE="E" PROCdelete Lines 550 and 560 check for the pre-
218 LET H=VAL(HS ):LET Y=VALIVE) sence of the Rem and the amount in it, if
92A PROCAraw present. Lines 2 to 8 determine the start of

the Basic program, the address of the first

239 GOTO 139 byte after Rem and the amount of space in

I

|

l

| c48 INPUT'HURIZ STRETCH, VERT STRETCH "51%,5:% it

| 298 INPUT"{EJrase or <{CR>...7 " A% Data is entered in two forms — A Test

l 260 IF FAs="E" PROCdelete for alphabetical data (strings); and N 12.45

| 270 LET S1=VALCS1$):LET S2=VALLS2% ) for numeric data. The presence of illegal

1 286 PROCH characters in numeric data is checked in

!' rab lines 60 to 75. Line 85 determines the
290 OT0 136 length of the whale string to be poked into
308 DEF PROCdraw the Rem, viz the enclosing quotes for

| 31?8 C=C0SCANGLE ) :S5=5 1N, ANGLE ) string variables plus the comma following

| 328 AR=1:YA=] Pra.

Subroutine 500 is the routine that

| 330 FOR I=1 TO N+1 checks the type of data present. Only N or

'i 3419 R=XAKC-YAXS: Y=XAXS+HYARL A prefixed data is allowed. Lines 105 to
360 KA=X:YR=Y 130 Poke the data into the Aem with
378 IF 121 THEN 3538 ELSE 397 enclosing quotes if needed, and follow with
380 DRAW ¢ AXSL KXA+HS J4H, ( (BXSZ IXYR+VS )+ T O
; : o i L : on-scrgen |
390 HEH;E ,( \ F,“t 51 ZJJEEFI'*'H? IHH, CCBRSRRTRTVIHY ) bytes up-dated and checked in subroutine
489 IF ZL$="N" ThHeHN 424 _ 560. Accepted data is signalled by a high
412 MUVE PX.PY:DRANCCARST DRXEH+HS )+H, COBXSZ )XYR+YS 2+ Beep, rejected data or an error condition
429 NEXT 1 by alow Beep. |
438 ENDPROC It would be possible to shorten line 1
after all data is entered, though it was feit
FROCdelet
449 DEF PROLdelete that the need to edit out the trailing bytes
458 GCOL 9,9 was a useful point at which to visually
468 PROCAraw inspect the line. Note that the Aem must
I 476 GCOL 9.1 be in line 1, though it could be anywhere if |
=T . its address is known.
488 ENUPRIC Draw MNote that in line 42 Stop is the token
| by Barry Wells Stop. In line 560 "@" AND amount ‘less
than sign’ 10) will print a leading ‘@' when
the byte count gets below 10. (@ = space. ’
Several possible uses could be made of
r i REM LEEER T BARARLASEAEEL "2 L4 LINE 33: IF ag="" THEN GO TD this technique; viz building Plot and Draw
| Eﬁ:{lf‘*al‘..rr End=PEER 1] 42) sSRE SPEL 448 IF sg=" STOP “ THEN GO TO B data lines and large amounts of string data
i; o tEILET BTArl=L+4S: LET instir=s1 :H:E,EDTEEE ggﬂ+n1!_;5t ix=1 RAND LF for screen prinling.
: 18 BRIGHT 1. GLS : LET a@=" S5 IF 1=i THENM GO TO B85 11@ FOR j=1 TO L=-1-2B#il=1)
: 20 PRINT - “NIEHSBINARSESERSUSDER € TR i ""YuEN G0 To 78 115 POKE stari,CODE amij+1)
E ErpnnERDRESDE* c " CATA build 8 IF agi gy @AY DR agi grs"a|a T 128 LET starl=start+l: MNEXT
&ir rograms*: " Sep1 1988 h;’; HEHM GO TO 56 185 IF t=1 THEHWH PORE :tlrt.ni_-
L eRAan" " " " T"ODRIREERIDENREDRIR Fad -1 EXT 4: GD TD 85 LET S1arl=S1art+l
pnpERERAERARRD " B8 PRINT AT 21,0;z%;,AT 21,8; F 130 POKE start,.44. LET Startmstl
25 PRINT This program 1 1ows LASH 1; " Error ip DUBEric dala Rri+l
entr ar*""*"“nuaeric,alphabelfic D PALUSE 1.“; PRINT AT 2i.8; FLR3M 135 LET amni=aeni-=|1 GhD S5UB SRR
f mixed dBta" ""which is built in @:-z8: GO TO 4 148 PRINT AT 20, B;X$°Y$; AT 28,0
to a DATA Liha."™ : ‘BS LET L=LEN ag-1+1+2#(1=1) iTLASt data= ;a9 *u 1
EB_PHINT *"Data if entererd 1JX B8 IF LEN ag-2+1+28I=1) =007 145 GO TD 482
g this == "**"MNlor nliz2.8 == fOur THEMN GO0 TD EBE7R S588 LET t=-1
numpericT " "AL[Or aJabfd -= for i o5 BEER .2, 50 518 IF '.T;}'"H" OfF agril="a* T
phabetic™ s 19@ IF 1=8 THEN GO TO 1i@ HEN LET t=1: RETURN
% Efl?tﬁpta;';‘.:ﬁiiﬁﬁf O BLUER BE 4 195 _POKE SLar1,34: LET Start=sl
|| f2B INPUT FLASH 1; "Data value 7 d To next page
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S20 IF agil)="H" OR astlli="n" T i BMUBT how Bdit LinEe 1 to"""ElLiE This r
P O o RavoR fate realying sortrromsder Tt ouedcRErRERebe oL BiRRY are
SE@ IF PEEK (l+4) (3234 THEN PRI S3E PALISE SeB: CLS : LIST WA AL TR AR LR .
HI--'“.:E*#& Eﬁ:‘w 4 MO RER Brass 708 SAUE “dalabuild” LINE 5 Data is sntered Like this ==
Eﬂ-i FRINT RT B . 4_:" " ANHD jamnt ¢ = =
18T Ramn s Dorestinei SURC 18004 Mier D338:3 T f3r SVERIiS..
S65 IF aanit;l THEN GO TO So@ §
S78 PRINT AT 6,4, FLASH 1. °No r SRR BRI £ YN SRSV
ooa - extend lLang J = B0 TD L Last data= 12.08
Eig HETgﬁH OATA builder program
BEEP 1,-18: STOP Sep it ; tem
géa EEEE-JIE;}HEE? T B 3] : : 1982 by Bl Hewman Data Sta ent Builder
O R R R R R S AR R R v sansninpiriitoncsshiBisuacion by Paul Newman
car will be shown in yellow. As well as but music could be just as good.
Gm“dpﬂl being a fun game, this program demons-  program notes:

on Dragon

This game, for the Dragon 32 computer, is
called Grandprix and uses full colour hi-
resolution graphics and sound. The prog-
ram simulates a day at the races,; you start
with £500 and must bet on which car will
win; there are four races lo each game.
After placing your bet, the lights will go

trates many of the Dragon's advanced
graphic capabilities and if studied it should
help clarify some of the short-comings of
the manual.

When the cars are actually racing, the
cassetle player is swilched on and any
tape in it will be played through the tv
speeaker. | use a tape of real racing cars
which is very effective with the graphics,

Lines :

1010 70 Define the racing cars and place them
into the two arrays A & B:Ais a blue car,
B a yellow one (player's car).

80 to 210 Initialise and place bets, check I run
out of money.

22010380 Draw the track, put the cars at tha start,
draw the traffic lights and work them and
turns on cassette player,

400 to 480 Race the cars.

480 1o 550 Results and messages also add win-

nings if nacessary.

red, yellow, green and away they go. Your

10 FHﬂDEE:IEGﬂLDEﬂJlIPELS

20 AS$="BM4,0RO9DILO9NU3R4DARIU3D4ALSR28DT7L28BUTR20USL2UIRSDIL2DABDBDER2DILS
UIR2USLIS5DSRA4D3L9U3R4AUSBU2BR4R9U3L9D3"

30 DRAW"C3IXASJ"™

40 PAINTCTs23,3,31PAINTC(Ts213,3531PAINTC(65123,5353:PAINTCIS512)54853

S0 DIM AC3IS5,25)1GETC0,03-C35.,25),A.G

60 PCLS:DRAWYCZ2XAS " IPAINTCIS5,12),4,2:PAINT(T22),2,21PAINT(T2212,252:1PA
INTCT»123,2,2:DIM B(35,25)1GET(0,0)3=(35,253,B,0

70 PCLS

B0 YC1)=10:Y(2)=60:YC3)=110:Y(4)=160:RA=01PT=500

90 PCLS:"PLACE BETS

100 IF PT<=0 THEN 540

110 CLS

120 PRINT "RACE NUMBER"™RA+!:PRINT

130 PRINT "YOU HAVE S$"PT:SOUND 190.,1

140 PRINT:SOUND190.,1:INPUT "HOW MUCH DO YDU BET":PB
150 IF PB>PT OR PB<=0 THEN 90

160 PT=PT-PB

170 SOUND 190.1:PRINT

180 INPUT "WHICH CAR DO YOU BET ON ¢1=4)";PC

190 IF PC=1 OR PC=2 OR PC=3 OR PC=4 THEN 200 ELSE 170
200 PRINT:PRINT:PRINT:PRINT:PRINT:PRINT:PRINT" STAND BY":PRINT:

PRINT:PRINT:PRINT:PRINT:PRINT:PRINT:PRINT
210 SCREEN 0,1 :PLAY"T30V2002AEDCAEDCAEDCAED
220 "START RACE

230 SCREEN 1.0

240 Xcli=D:X(2)=0:1X(3)=0:XC43=

250 FOR I=] TO 4:PUTC(XCIYoYCI))=CXCI)+35:YC1)+25),A,PS5ETINEXTI

260 COLOR 451:LINEC0,33=-(238,3),PSET:tLINECO0,4TI=C23B,4TIPSETILINEC0,97)
-(23B,9T7),PSET:LINE(D,14T)=-¢(238,14T),PSET:LINE(D0,192)=-(238,192),PSET
270 FOR Y=3 TO 192 STEPSB

280 LINEC242:Y)=(245,Y+3),PSETBF 1LINEC246,Y+4)=(249,Y+T),PSET,BF:NEXTY
290 COLDR3s1:LINECIDD-55)=C120,90),PSET»BF

300 COLOR 4,1:LINECI062583=C115,63),PSET.BF:SOUND190,1 :TIMER=0

310 IF TIMER=<100 THEN 310

320 COLDOR3s1:LINECI0655B8)=C]115,63),PS5ET.BF

JJ0 COLOR2,1:LINECID6,6BY=C115,T3),FPSET,BF:SO0UND190,1:TIMER=0

340 IF TIMER<100 THEN 3410

350 COLOR3,1:LINECIDG6,68)=C115,T73Y,P5ET.BF

J60 COLDRI11:LINECIDG6,TEI=C]115,B3),PSET.BF:SOUNDI90,1:TIMER=0

370 IF TIMER<60 THEN 370

J60 MOTOR ON:AUDIC ON

J90 COLORI1-1:LINEC] 00,553=-¢120.,90 }oPSET:BF IEULUREJI

400 C=RNDC4)

410 FOR aA=1 TO 4

“:FORDD=1TOI1000:NEXTDD

Turn to next page

18 NOVEMBER 1982 23




Open Forum |

from page 23

420 X=X(Cl:X(CI=X(CI+RNDC]15)%2

430 FOR M=X+2 TO X<C) STEP 4

440 IF C=PC THEN PUT(M,YCC))=(M+35,¥CCI+25),B+PSET ELSE PUT(M,Y(C)II=(M+3
S2Y(CI+25),A.PSET

450 IF M>210 THEN 490

460 NEXT M

470 C=C+1:IF «£=5 THEN C=l

480 NEXT A:GOTO 400

490 AUDIDOFF :MOTOR DOFF:RA=RA+1:IF PC=C THEN 510

500 FORD=1TOS00:NEXTD:SOUNDIOD,4:SCREENO,D:CLS:RRINTE266,"BAD LUCKIII"™:1]
F RA=4 THEN 520 ELSE FORD=I1TD2000:NEXTD:GOTOD90 [
210 PLAY"T25V3103ABCDEFGABCDEFGABCDEFG" :CLS:PRINT#266,"WELL DONE!II1":PRI
NTe330,"YOU WIN $"PB*3:SCREEN0.!:PT=PT+PB*3:FORD=1TO2000:NEXTD:IFRA<A4THE !

NSO |
520 CLS:PRINT@264,"**%xGAME OVER***":PLAY"T25V3!02GFEDCGFEDCGFEDCGFEDC" :F
RINT:PRINT :PRINT:PRINT"YOUR TOTAL NOW $"PT:PRINT:PRINT:SCREENO,! }

530 FOR D=1TD2000:NEXTD:END

540 *0OUT OF MONEY

550 A$S=CHRS(143+96):CLST:PRINTE262,"YOU"AS"ARE"AS"OUT"AS"DF"AS"MCNEY"j:S
DUNDL10D,1 :FORD=1TD2000 :NEXTD:PRINTE480,""; :END

L —

Grandprix
by Brian Cadge ,
;
l- 3 failure results in a moving display which 300 to 470 :-;ﬂlp tor T,?;"F. h:ﬂ:t: Eaggllfipéhmﬁﬂg I
e rd : : : & loop adds 1 to the variables G a
p - QI\I’EE thE .drsgusnng EDLII"Id Df = IEF}pard checks their valuas, limits the values of
on ZX81 munching its prey (or at least, that's the X and Y 1o prevent going “off-screen’ [
This is a game for the ZX81 with the 16K  intentionl). and gna.:us the p-nsw;nnh;: XY rndrula!:lun i
. W ' 1
Ram. The program traps you in the jungle  Program notes: AT IS praitiet ol the Jacpaty '
F ; : 1000 to 1110 This subroutine shows the explosion of |
at midnight with a hungry leopard. You can Lines: the bullet, adds ane to M (no. of bullets
only see the whites of his eyes and you 1 Comptaints that the game is too difficult used), reduces Z (lile of bullet) 1o @ and I
have five bullets which are really more like ;1‘:: ::-EI mgiumzrlgﬂaéi H"’DL '“mmm::g returns. .
guided missiles. Each bullet has a life of AR - 3000 to 3050 Changes the position of the leopard, .l
approximately 15 seconds before it ex- 251090  Gives instructions and explains the ;:?;';;E:‘Eg'“g:;ﬁfr;“gﬁ"gEg"ﬂng 1
plDﬁEE: thE |ED[JE[I"I:| ITID'U'EE EI':I'DI.H QUIGH}’ gﬂlﬂﬂ . the mBEEU'H.ﬂi H"'IE' rangth q!- "l'l'lﬂ' lhﬂ
from place to place 200 10 220  Fills the screen wilh inverse spaces. fon ot el 4 : :
P : P s 23010 270 Sels up the variahles: X and ¥ (position position of the lecpard remains stalic.
Success in catching the leopard de- of maving bullet): G (length of time 400010 4080 When M = 6, all bullets are gone. A
pends to some extent upon luck but also leopard stays In one place): Z (Ife of :"ﬂ"-"r?g ﬂlﬂﬂéf:ji" 18 sel up lo tell you what
on the skill with which the EIFIEIFEWF' Bk, 286 o 290 I'?’IIIIL':::E-:| Mfgﬂ;f I"I:I. | itho f 2080 to 5250 GEE 'E"pp:] | . howing the bullet hit
| r INTQrmation SNowINg posieon o Ives a display 5 INg} -
EPDUI on the cursor I'EH]FE. The rfm"""g bullet and its number. Sends program ting the leopard, gives the number of
display celebrates your success W'[Ij' the to subroutine 3000, for position of bullets used and celebrates with a mov-
words ‘‘Well done, you are safe” but leopard's eyes. ing display of congratulations! 1
' = E" =Y = STOP -
ER ‘nﬂ?’nﬂué I%HEHEEBTEF GAHME ERSI i D G e S MR, Se@e REH DEAD LEOPARD '
THEN GOSUB 3bSe 0: IF Z=i08 1.&51 IF INKEY§="5" THEN LET Y=Y+ seia EEEHI'_ETTE.EJ I
1@ REM : LEOPARD IF Z=45 THEN GOSUS 1000 S@39 NEXT o
20 REH : EVE CDRTOMN . i - e |
| ||l B T SRR e wenen o) FON0TE RS S f G0 T |
b owE F=
HE URBLE . . e oI ey T 420 IF X<® THEMN LET #A=0 S@78 PRINT AT _A-2,B5-2; "GOTTIM"
i TERRLL L YO0 LA 438 IF Y«@ THEN LET Y=0 5@88 FOR _J=0 TOD 20
N B e e  ETY 448 IF X328 THEN LET X=20 S@98 NEXT J
ey Aol O LN R A B 458 IF xX=f AND Y=B OR X=A AND ¥ 8 USED:";MH L)
B 18, IE;% THEH gg;n SRB0H Enlé“a'ﬁﬁ-é ’.:_'EE JHELL DONE -3- YOU
Ta 15 SECONDS, 'THEN IT GBES BSNE 1000 REN BANG 5158 PRINT HT 10,0;A8
@ PRINT AT 16,0, "WUATCH OUT-LE 1880 FOR _J=08 TO 9 S15@ NEXT X |
OPARDS HMOUE @UICKLY™ 1G98 NEXT J 4 ; :
8@ _PRINT AT a@,8.“PRESS @ TO © 1255 FEaNE OF LR
8@ IF INKEY$<»"@" THEN GOTO 9@ 1068 LET X=2© ot A
107@ LET Y20 sl F R ]
S38 BEL-Er N Gl 1890 IF MoE THEN GOTO 4000
= e A s 4 EEEs —
I 110@ PRINT AT 21,1@, “BULLET NO: " Line 27U 92 inverse spaces |.
@ LET G= ; : _ % 3
- @ RETURHN Lina 216 IVerse #
S L A 3898 rEM LEorann nove., .y i |
= = B AT I = 5 = 5 a— -
® LeT ¥-§= 302@ LET B=INT {(RND&2B) +2 Line 34l inversa space
@ PRINT AT 20,10; “B":AT 21,10  3@3@ PRINT AT A.B; TP : . '
JVBULLET ND: " H 3040 LET G=0@ Ling 400 2 lnvarse spaces
299 GOSUB 2000 2050 RETURN
308 REM MOUING BULLET 4008 REM BULLETS GONE . : g
31@ PRINT AT X,¥;“"RB" 4P1® CLS Line 1040 4 inuerse spacos |
A58 LET GaG4l 4230 PRINT AT S.@; " ALL BULLETS G : wele AA 1
320 BRINT AT x,¥: "W 4030 LET Ag=" LEOPARDFOOD - MUNC Line 3030 2 shivfted ts
358 IF IMNKEYa= 7" Frien LET xex- H SLUARFP CHOHP™ : s gt
3 = LET X=X+ L0508 PRINT AT 10.8;A8 Line 5010 2 inversa %*s |
R L 406@ LET RS=RS(2 TO ) +AS(1) e, e : A
4BT7E HMEMNT X LLAE  Juldid ? Inverse dollar BLOMNS
Leopard
by Eve Gorion
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on Spectrum
i i ! 385 IF mi2,x) 2@ THEN GO TO 309 1@3@ LET a=l: LET b=3
m:l At wham Yok IR 'm get ggsTgnl'?EBEﬁn : S 7 i0ae PRINT 'Eﬁﬁ-fg;“?- a+liy=-1) &3
four in a row (vertical, horizontal or diagon- i0e REM drop a3 ) brx-1) ey 7 & AT 31+ tiut)
milg+l, . x)= HEMN LET w=y+ .3 #* [ L= # i ‘
al) before the computer. The program can | , : masbaliity: Sociioky lg_;ér,_,__r = e oA R R o
id [ WETE 2 . > W
gwa:-.rmfalpughﬂmﬂ but not so toughthat | _4@5 IF = (usl.x)c 51“5,% NEXT u: NEXT x: PRINT AT 1,
419 GO _TO 491 ; PRPE i
you can't win. _ 338 Per'e (G0 =z AT 3.8
After the opening moves the Spectrum ot A e B e e R
appears to be thinking — it keeps pointing 480 IF =1 THEN LET pa=1 ;;iIIlT‘FJ;J.:Il'?.EHPEH S INK @:AT @.9
. " 5 I = ine= F
478 IF z=2 THEN LET pa=6 1105 FOR k=1 TD 775. HNEXT K
:‘Davgmﬂrﬂntb‘jipls wr“ch EEI.mE:':-mEE i‘?:lll” :?EGLET dma+{Y=1) 283: LET B=k+ix B PFIEH'.I HT @,9, FPARAFEHR =;*%
7011, Wit Ko 8o o o you I L0 kit 2335 BRoIR 2%°Duc 1. mompen 6.
|.| .F{:I WI p Eﬂﬂl’ﬁ El'l m nrm .fﬂu p s » LS - BPEINT n-r ,n B “F'DUH’ = up'iu.
of the winner. L L) Mg Lah ™™ e 5
500 IF 3 i=0 THEN .RETLURMN ept B2 ; PRAUSE ﬂﬂl- RETURMN
S05 PRINT AT 1,4, PRPER 5, ™, 2@@@ BORDER 7: PRPER 7: INK @: C
S10° LET d=6+INT (BND#E3 25 2085 PRINT ~ Beat thé °"Speciru
S PEINT IHMK 1) FLASH 1;AT 1.,d B Lo ?El S “fouwr on 1he J3ama Ve
K +AT 8.4 """ REH E-raphi-c rtical,"" 'hﬂ-l"ﬁ:ﬂnlll or dil?ﬁnl
E;EB PRAUSE S: RETURN l"uizprzﬁﬁnﬁrin P ana 8- to ar
- 55 o gD | b T | o r
5 EE"HFIEUHWUP = ‘Jiﬂnuﬁﬂﬂ‘ E30 LET n=@: LET teamps=B 3p.. - =
15 DRATA i5.31 137, 255 , 355 535 LET t=miwg+n,x): IF 1= THEHN J@01@ PRINT AT 48,5, FLASH 3; "PRE
‘ﬂﬁinﬂ‘_'ﬂ‘_é E‘H;éﬁﬂ;ﬂ:ﬁ‘ SEE S LET temp=temp+l 55 ANY HKEY™: RFAULUSE 8: CLS 1 RETL
»285,358, 2552 5 o eB LET nan¢l: IR z=t THEN GO T AN
is aa 31 7,255, 255
EEE EE-II- =S, San :*ﬁ ﬂ;_igg_ﬁ.‘_ =45 IF teap’ =4 THEN LET found=1
5 L * (546 IF temp>2 AND Z=1 THEN LET
. b ; =
3 e e . rom nee To 47, ne  Si8 [EP'Ne. iEv sesens
) # =i ; =
ok Ryt RE 855 LET t=m(4,%x-n). IF t=z THEN
LET fTemp=iemp +1
560 LET n=p+i. IF t=z THEN GO T Four Up
5@ DIH miB,S): rng nrlsTf.‘r 2: L DEEEELH e by Jim Walsh
ET mil,n)=3: LET mib.n)= HENT EE—? lt‘ET t:-lg.‘.i ren it SN s By V Jim ¥vais
3 EmPp=L8mpP +
188 ECS 'uEnn'EErn"'“pnxm a1 2, SSE,LET n=neillIF tex THEN GO T
- PARORE 578 IF tespr=4 THEN LET found=1
T T ' Hg?i IF temp )5 ARMND r=1 THEM LET
R 572 RETURN
BETHI HEﬁT:!:-‘” . 2 NSEUEES S 878 LET n=1: LET temp=D .
us EE?EE%E_{ :;-::;E\.itnl. IF t=x TH
a i = -
S el T L LR g e b R S ha SZS_LET n=n+l. IF t=x THEN GO T
.. mEXT | Acco
115 PAUSE 20; FOR n=3 10 31 PR 581 LET n @ | “nt'
INT AT n,®; PAPER 5;" ': HNEX Eﬁﬂfquﬂ;;“:;:ﬂ—n:. I t=x TH S_
T80 pAUSE 2@: FOR nes TO =1 PR e s R LM A TR sk e, 80T on spectrum
INT AT n.37; PAPER S.° *. NE 587 IF tewp>=4 THEN LET found=1 This program should be useful to those
i % e H R g S
L3S PRUGE BB: _BEER -5, -89: PRIN "‘EEEE A e RN LT who have a building society account. It
Ew * R ;
el e Ly | Mo M= - X" =4 } ¥ } }
A : BEEP .25,25 EN LET 1..;.@.’,. S v== TR 1 you would gain in a certain time, or the
r i =5 IF k= H - -
(A58 LET go=-1: “1"'“"”*“*1- ﬂﬁg’t; w5k T THEWM GO T | percentage of interest you gain for a
= = R=1 : ¥
T TR e B e U g520 LET L=miy_n,x+n): IF tsz TH certain time.
: - .
140 = NEXT n 625 _LET e et e After entering the program you must
320 RoVeSISINEN oo ND 19587 238 Ir tamesze Tmew Ler rounges [ Poke 16518,100 in order lo give the
g5z IF =éT'rg:?‘uuH;? Eal Lo xSt s e o B L variable Z in line 1 the value 100. This,
o & mll . : i
PER ©; INK 1; "My Move™: BEEP .25 S3% DEINEN. o e along with a lot of other memory saving
& " r =
287 PAUSE 1@ 655 FOR uy=2 TD 7: FOR x=B TD B
283 ERYRF AP%0.14. enzcwT 0; PA 888 [87 Y32 ufTt T It hene ::chr&ques,hsnablas the program to fit into
265 LET sf=1: LET z=2: LET x353=0 665 IF found=1 THEN GO TO Be@ = macnine.
=686 IF move<S THEM GD TO 275 B78 MNEXT X: NEXT
268 GO _SUP 65@ 675 LET u=2: RETURN
270 LET z=1: GO S5UB G5O 690 IF miy+l,x)=0 THEN RETURN
273 LET zx«2. IF found=i THEN LE £91 LET miu.x)=z: GD SUB 7B
T vl . xa1x =0 692 IF fouvnd=@ THEN LET Biy,x) =
g74 IF found=i THEN GO TO BSD @
2785 IF x3:¢»@d THEM GD TD 878 &3 IF found=1 THEW LET wi=uy
E78 LET w=sINT [(RNDe7I +2: IF BRiZ 524 IF fovnd=1l THEHM LET Xl=Xx i LET Z=CODE "oV
«H) 3@ THEN GO TO 275 &85 RETURN E PRIMT CHOUSE : = x
277 LET y=2: LET x=u 700 GO SUB Se8: GO SUB 53 NTEDEST = e £ 2.4
260 PRINT AT 1,d4; PAPER S;" 785 GO SUB BE8 3 IfmriT £ i
AT 2.d;° "j,mu,j—r‘?'*”"_” 3y IN Z1@ CO 3UB =@@. GO SuB S75 3 I E>SGN PI AND E<3URL 2°
s 5 = BE L] -+ i r
B ?fo&_ PALSE 106 728 RETURN THEHGEETD 3
i&. e8@ IF z=i THEW GO TO &7 1@ IF E<338N E THEM BOTO Z
83 GO SUB 489 602 PRINT AT 1.d; PAPER S; INK 2¢ PRINT “ssINTEREST &% ;AT FIe
BB _PRUSE 18@2: PRINT AT _1,3+1(x - <. d 1.9+t (x-1) PI,NUT P, ENMTER BRLANCE: -
33123 ; PAPER 8;%  "iAT 2, 5% 11x- ﬁ;i_“!&g}ln ""-FW-H Ty 15050 d0 INPUT A
258 &0 To 250 BRE PRAUSE S@ ST RabEat! "E"iR. . “ENTER INTERE
300 PRINT AT ©,13; INK 1, PAPER B1l® GO SUB 45@ =a INPuUt B
B: BRIGHT i "*Your Hove": BEEP . 815 GO TO 1000 &3 PRINT n LU - 1 L COUFER MO
3B2 PAUSE 100: LET s/=0 PAPER 5; AT AT 1.5+ e
pEOB _PRINT AT ©.12; PRIGHT ®;, PR :;xiiia?l;ﬁl.ﬂaﬁ i&z 1nimpgi5” 5% PRINT €
399 LET cmi: LET d=15: LET X=5 PHPER S;AT 1,9+ 0(x-1) #3) wIAT Wi gL EEY. ReINT' (Zw 1S, ERRa0) siin.
LET Elﬂ- LET =1 [ IixX-11 1"':5], -na PRINT T L - = INTERES
318 _PRINT PRAPER 5. INK @, FLASH :-ida GO SUP 488 T =g asx; ~ ' OuERALL "
1;AT C,d; "SNA" AT C4+1,d;: "4 " BES PAUSE 109: GO TO 250 a6 ETop’ E
3315.."!?,':'@5 - ¥ $5r3§ SINREVE: 1P T s T B 3 19@ PRINT “¢sPERCENTAGESs" AT E
.- z TUsYOLU+ i
317,08 28-18" 6’ 80 om zswv 1882 BEeRTUs)STVmEEp VRISYOBEER | [ 9,5 YREuTT, SNTER SacANCE
318 GO TO 318 i6dsS IF z=2 THEN LET ma Fmes1 oy e £ M a2 PENTER. ENTERE
3280 BEEP .2,12: PRINT AT c©.d; P 1218 IF z=1 THEN PRINT ' 120 INPUT B
APER 8;"% M c#l,d;™ BRIGHT 1. PAPER 6, INA 1; PLASH 1258 PRINT “£%;B,,,"0VER HOU HAN
ag5 IF z$="8" THEN LET d=d+3 1; "¥OU LIN v IS ERINE 1 PR
339 IF d»24 _THEN LET d=24 BRIGHT 1, PRARER &; INK 1; F{ASH 135 PRINT B RSZIC; " PER
331 IF x>0 THEN LET xa8 7 L CEMT TNTEREST:’ """’ .
235 IF xg="5" THEN LET d=d-3 1028 FOR pn=1 TOD lﬂﬂﬂ HNEXT n
S8R IF o= B THEN LET x=x-1 1025 FRINT AT .11 PAFER 5,
531 IF xS Tnen LET kS 1927, 0007 T 11,3 enen g nu
iy 6E GO I - M 5 i "Wouw
S et & AT 13.29;you Accounts
by Mike Dipol
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'PROGRAMMING

Running on
Acorn 6502

Gareth Jones throws some
light on the intricacies
of the BBC's assembler.

Acorn has supplied an excellent assemb-
ler in the BBC machine's Rom. However,
the User Guide assumes the reader has a
prior knowledge of 6502 machine code.
For those Beeb owners who do not have
this knowledge, but are interested in
machine code, this article will hopefully
throw a little light on the subject. Learning
how to write simple machine code prog-
rams is easy once you have grasped the
difference between machine code and
Basic. The effort is well worthwhile.

The 6502 is an 8-bit processor, ie it can
only deal with numbers in the range 0-255.
It can, however, address 64K directly so
16 bits (2 bytes) must normally be used for
addressing.

Numbers cannot be stored in variables,
as in Basic, they must be stored directly
into memory locations one byte at a time.
To do this, the number must be in one of
three registers, the Accumulator, X regis-
ler or Y register (all 8 bits long). The
instructions to store the contents of these
registers are Sfa, Stx and Sty. These
instructions must be followed by an
address to tell the computer where to store
the number (different forms of addressing
are obtained by using brackets and/or the
X and Y registers to give 'indexed addres-
sing').

Status register
Another of the 6502's registers is the
Status register. This cannot be used by the
programmer directly, but the different bits
are set or cleared by the processor accord-
ing to the outcome of different operations.
For example, if an addition was performed
and the answer was over 255, the carry
flag/bit would automatically be set to 1.
You could then subsequently branch
(BCS) to another part of your program.
Program 1 inverls the whole of the

store it in location &71 (the #&58 means
the actual number (immediate addres-
sing), Lda &58 loads in the number con-
tained in location &58 (absolute addres-
5ing)). The low byte is then stored in &70.

If you are going to have a loop, you must
jump back to somewhere, hence line 110.
Since you want to Eor each memory
location with 255, first load the number into
the accumulator, then Eor it with the
number stored in the address given Dy
your counter (&70,&471). The actual syntax
for the address is (&70).y which takes the
lowest byte from &70, the highest byte
from &71 and adds the number in the Y
register on to this, ie address=(7&70+
(?871"255)+Y).

The result of this operation is held in the
accumulator, so you must store it back into
screen memory. In this example the Y
register takes no part in the addressing
(line 100 loaded it with 0) but it is neces-
sary in the syntax of the instruction.

The next step is to increment the coun-
ter. First, load the lower byte into the
accumulator (line 150) then Add 1 with
Carry (ADC) to this. Line 140 clears the
carry initially.

The highest byte, however, must only be
incremented when the lower byte over-
flows. Adding (0+carry) achieves this. The
result is still in the accumulator even after
storing the result in memory, therefore you
can compare it with the number &80 (high
byte of the end address). If they are not the
same, branch back to Label.

In the user guide there are references to
certain routines being 'vectored’. What this
means is that when the computer wants to
write a character to the screen, it puts the

ASCIl code of the character into the
accumulator (A) then jumps to subroutine
(JSR) &FFEE. At &FFEE there is a Jmp
(&20E) instruction (Jump). The brackets
serve the same purpose as in program 1,
but this time no Y is needed, so control is
transferred to the address contained by
&20E and &20F, namely &E1BB (the
address of the routine to print the charac-
ter). This seems a rather long way of going
about it, a Jsr &E1BB would have done the
same job. However, if you change the
addresses in &20E,&20F you can change
the way the computer writes to the screen.
This is what program 2 does.

Line 40 calls the subroutine to print the
character. Since all of the various routines
have a Ris atl their end, control will be
passed back to line 50. Everything sent to
the screen now will be printed twice (the
Ais at the end will this time pass control
back to the program which called the
modified print routine).

Lastly, you must make &20E and &20F
point to the routine. Double holds the
address, so line 70 places the lower byte in
&20E and line 80 places the highest byle
into &20F (because of the way the 6502 is
designed, you must put the lower byte
before the higher bylte — the assembler
automatically changes round the two bytes
when you specify a 16-bit address). This
method will work wherever the code is
assembled. Once you run the program,
there is no need to Call it since the
machine will do it for you.

Program 2 demonstrates some of the
possibilities of relatively simple machine
code programs. Program 1 could be useful
but it is slow for a machine code program.

30 MODE4

49 FOR 0=0T0D]
58 DIM PX166
SALOPT 0%3
78.5TART

S5 REM ¥¥% PROGI ¥ GLJ SEP 32 *¥
10 MODE4:FOR L=1TO100: DRAWRNDC 1288 >, RNDC 1824 ) NEXT
20 FOR K%x=5800T0DL200A  TXX=7TK4 EOR 2535 +NEXT

5 REMix PROGC 2 %%

screen using Basic (see UG page 250 for 80 LDA #53:5TA &71 10 P%=480
Eor). Next, it clears the screen and assem- 93 |.DA #8:STR &78 26C
bles the machine code version of ‘invert’. 106 LDY #8 20, DOUBLE
Note that it does not execute the code. 110, LABEL g' SR 4F1BB

In line 70 the Basic variable Start was ; gore 49 J ]
given the address of the first instruction by 120 LDA #2355 SA JMP &E1BR
the assembler. If you now type in ‘Call 138 EOR (&78),Y 6a7
Start, control will be transferred from 135 STR (&7@3, Y 70 TA.20FE=DNURLE AND AFF
g el e 149 CLC 80 7420F=( DOUBLE AND
routine (Ris) command at the end whic -

; 158 LDA &78:ADC #1:5TA 479 &FFE0 ) 4FF

passes control back to the Basic inlerpre- X
ter). You may notice that the machine code 168 LDA &71:ADC #@:STA &71
version is slightly faster. 1760 CMP #2.80:BNE LLABEL

Program notes — as in Basic you must 186 RTS
use a counter to run through all the screen 1907
addresses. There is spare memaory from 206 NEXT
&70 to &B8F so &70 and &71 can be used fo 3
hold the 16-bit address. First, you must
Load the accumulator with &58 — the high
byte of the start of screen memory, then
26 POPULAR COMPUTING WEEKLY
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MACHINE CODE

Into the
subset

Experiment, by altering the values being
added (just Poke new values into 17154
and 17156 and goto 220). Alternatively put
the result somewhere else — say 17153.
See how it changes the program? Try
adding 240 to 100 (decimal). The result is
not 340! Why? Think about it in binary:

240 11110000
1) + 01100100

1010100 = 84
I 11

The sum generates a 1 in the ninth bit,
which cannot be held in an 8-bit byte, so it
falls off the end. The quoted result is too
small by the value of that ninth bit — 256.
No check has been made, no helpful error
message printed. When you write machine
code you are on your own, What you do
not test for, you do not find out about.

Here's how to modify the loader prog-
ram to accept hex, by combining it with the
decimal’hex converier in Machine Code,
September 23,

Change lines 120, 130, 140, 150 to:

120 INPUT CS

130 IF C$="8" THEN GOTO 180

140 PRINT CS$

150 POKE A, 16+« (CODE C$(1)-28)+CODE
C3(2) —28

The procedure is exactly as before, but
now at each input you key in the hex code:
JE, then 04, then 06, etc. Do not omit the
zeros, Use "S” to end the inputs, in place
of the previous “‘negative number” delimi-
ter.

In the previous description, we assumed
you might only have 1K of memory.
Machine code is of course a useful space-
saver with 1K, but anyone interested in itis
likely to have 16K. Further, some of our
later routines using the display file need at
least 4K. To reserve a 256-byte attic in
16K, proceed as follows:

POKE 18389, 127
NEW

Mow load in the machine code. Replace
4300 hex by 7F00 hex and 17152 decimal

by 32512 decimal. From now on, we are:

only going to give the hex codes, for which
you can use the modified foader program.

It is a terrible nuisance that the ZX81
needs a new before it recognises changes
to ramtop. You are half way through typing
in a basic program, with some machine
code to accompany it later ... and you
have forgotien to allocate memory.

Using what we have told you so far, all
you can do is save on tape, reset ramtop,
then load back in, and continue. But there
is a way to avoid this, by using a Rom
routine.

Suppose you want 1o allocate a 256-
byte attic, leaving your precious Basic
intact, From the keyboard, type:

POKE 16389, 127 [reserve space|
PRINT USR 1040  |call Irom ROM|

You will get a listing and the program will
halt. Restart with Run (this technique loses
your variables anyway). That's it. For
different sizes of attic, change the 127
(and Poke 16388 with the junior byte if this
is not zero).

You can use this in a program, but the
program will halt after the USR 1040, and
need a manual restart. And directly en-
tered variables will be lost.

We are nol going to describe one of the
694 opcodes the Z80 has — that would be
tedious and unnecessary. Instead we will
look at a subset of 30-odd types of
instruction (covering about 230 actual
commands). Unfortunately, not all of them
can use all the addressing modes. Here is
a quick reference table showing with which
instructions can use what:

And
This operation takes the contents of the
A-register, and another 8-bit field, and
examines these, bit by bit. Only if corres-
ponding bits are both *'1" does it put a 1"
back in this position in the A-register,
Otherwise it inseris a “'0".

For instance, And A, 07 has the follow-

ing effect.

A-register belore the operation: 00110101
07: oQ0Q0111
A-register after the AND: egoo010

See how the junior three bits have been
transmitted? So you can use And to select
a portion of a byte.

OR

This works in a similar way to And, but this
time, the resulting bitis a **1" if either of the
initial bits 1s a **1". So Or A, 05 gives;

A-register before: Q10810211
95: gooocir01
A-register batore: 1001111

Now, certain bits are being forced to 1"
regardless of their onginal value.

LE(IY = d). A

o] LIy A DD AL ML 1] i [ LD A I
o] SLB S8 LKEL SR TPNE AW DEL
C AN SLA TN IPC SBC PLISH
a R SHA TR IPNC PO
Addresay, d KR SERL TRNE TP
Ml P DINE s
H.:';l-h‘:r LD A A | [ ADYDY ML ¢ | 1Ty
lrmemrsbiace LDnn AL A.n IF am 1P mn LI¥r, nm
Diirect LIMA, (mn) LI?HL. ins)
LI} {nn}, & LE¥ {na. HI
Indisect LId A, (HL) ADD A, (HL) ML (HLY JP (ELy
LD (ML), A&
Indeasd LD A, (1Y + di| ADD A (1Y + di |INC (1Y« difIR o

|
B-bit operations

The notation is the table needs some
explanation. Some of the opcodes will be
unfamiliar, but we will deal with those later.
Otherwise, the conventions are:

1) Each entry in the table shows an
example of the format of the instruction
type. Any of the other opcodes in that
column could be substituted.

2) “r' or "s" denotes any register,
Whether this is an B-bit or a 16-bil
register depends on which part of the
table the instruction is in. For instance,
in the Ldr, s instruction, r and s are any
8-bit registers (A, B, C, D, E, H or L),
butin ADDHI, r "'r" is one of Be, De, HI,
Sp.

3) “n" is any 8-bit number. “nn” Is an
16-bit number.

4) If a register is explicitly stated, as in Ld
A, (nn), then this is the only register
which may be used for this purpose.

This is a wild oversimplification. Some-
times, other registers are usable. But the
set of instructions we have shown are
always OK and you can worry about
extending your vocabulary of instructions
when you are handling this lot confidently.
5) “'d" is any 8-bit number, but il is always

added to some 16-bit value. In other
words, it is an indexing displacement.

Now let's look at the new opcodes:

I
16-bit operations

Xor
Here the initial bit values must be
different for the result to be a “1". Xor A,

B3 gives:
A-reqgister belore: 21011010
Ba: 101100811
A-register after: 11101001

it is particularly useful for flipping a
register from 0 to 1 and back again. If a
A-register contains 0 to start with, every
time the instruction Xor A, 01 is executed,
the value in the A-register will flip. (Oto 1,
back to 0, back to 1 and so on.)

Cp

This is the “Compare” instruction. The
contents of the A-register are compared
with those of another B-bit field. That
raises a problem, though — how is the
result of the comparison signalled?

This is what the F (or flags) register is
used for. Each bit of the F-register holds
some information about the effect of the
last instruction to alter them (Not all in-
structions do alter them),

Reproduced from Machine Code and bel-
ter Basic, by lan Stewart and Robin Jones
(price £7.50), by kind permission of Shiva
Publishing Ltd, 4 Church Lane, Nantwich,

Cheshire CW5 5RQ.
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ZX81 & Spectrum
Games

Invaders: Very fast m/c action. Includes mystery ship and

Mazeman: A fast action m/c game that reproduces the
spirit of the original.

Adventure 1: Based on the original game by Crowther,
this game was the start of the Adventure craze. Reviewed
Sinclair User, issue 2. Features Save game routine as the

Chess 1.4: Ten levels m/c graphic screen display.
16K ZX81 £8.95

increasingly difficult screens.
16K £X81 £4.45

The Spectrum version includes
excellent graphics.

16K ZX81 £4.45 - Spectrum £4.95
Can also be used with AGF joystick.

game can literally take months to complete.

16K ZX81 £8.95 - 48K Spectrum £9.95
See us al the 5th ZX Microfair,

We have full stock of all programs and supply by return of post

(which is included in the price)

Qa amcmber
ware

3 Software friom the south for the DRAGON 3
Model B (B) MICTOCOmpuicrs

WIZARD WAR The mighty mages of the Tr-Suns strive for
supremacy in a fearsome battle of skill and strafegy! £h 95 (D)

STAR TRER A full version of this climsic gaimae for the Dragon:
features Facrie Queen. hvperprobe, tractor béams. timae travel and
mire! EGYS (D)

VULCAN MOLUGHTS AND CROSSES Pl vour wils ggainst thi
B ] AL OO s iriends o this three=-ghimensionn) B il |-|'-!_'|¢ 1
Eh Y (D)

2(D)und BBC

2 = : k
DRAGON RIDER Cihn vou destrov the enctiices Trom the sky

belore your frery steed runs ol of puff! Eh VS (B) G5

TANKS! Yamuble wind and termmmn mitke this CRCITINE  Twi-
plaver game o challenge for evervone! £h.U5 (B) €

GAMES COMPENDIUM DN A sclection of pames for nll
the family, including Bluckjack . Donkey-
Derby. Kingdom. Lunar-Lander and Hunt the

Wumpus! £6.95 (D) B

Cheques or postal orders pavable (0 Sali-
mander Sofiware, 27 Ditchling Kise.
Brighton, East Sussex BN| 401
Tel: 1273 pE6454

Diseiant for bulk orders dand retail: send SALE for
ST
ALl jowwstick pames (1) fepture mop- stk
VErsIIn Ol heversd

Piogrammors wianied: good rovalties |:'.||||'

A A'I'ARI 1

£173.04
£216.52
£390.43
£433.91

400 (exc BASIC)
400 (inc BASIC)
800 (exc BASIC)
800 (inc BASIC)

ATARI PACKAGE DEALS

400 (16k) + BASIC + Recorder + Joystick +
Manuals + 5 Blank Cass. + Free Programs
400 (32k) + All above items £307.83
800 (48k) + All above items £546.96
800 (48k) + Disk Drive + Joystick + 3 Blank Disks
+ BASIC + Demo Disks £734.78

SHARP
MZ80A £434 GENIE1 & 2 £289
MZ80B £789 ATOM from £150

+ PERIPHERALS + SOFTWARE + BOOKS +MAGAZINES
CHESS COMPUTERS + GAMES FOR ZX81 and APPLE

£251.30

VIC 20 £129.50

DRAGON 32
32K + COLOUR + HIGH RES. GRAPHICS +
SOUND + TYPEWRITER KEYBOARD +
SLOTS FOR JOYSTICKS + CARTRIDGES
EXPANDABLE TO 64K

ALL FOR £173.00 + VAT

NEW ATARI SOFTWARE

Tumblebugs, Canyon Climber, Shooting Arcade,
Pacific Coast Highway, Clowns and Balloons,
Protector, Chicken, Slime, Apple Panic, Track
Attack — ALL AT £17.35

Micropainter £19.56

Shamus (16K/C) £17.35

+ ATARI, INTELLIVISION & HANIMEX TV GAMES +
CARTRIDGES BY IMAGIC & ACTIVISION

 AMER

24 GLOUCESTER ROAD

Tel: 698424
BRIGHTON  mm

PLEASE ADD 15% VAT TO ALL PRICES
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DRAGON

Plotting on
micros

Tim Langdell explains how
to create user-defined
graphics characters.

The Dragon 32 does not have any easy
way to allow you to create your own
graphics characters, unlike machines such
as the Spectrum, However, using Get and
Fut you can store your characters created
by plotting to the screen, and place them
anywhere on the screen.

One advantage this system can offer on
the Dragon is that you are not restricted to
8 by 8 character squares, as on other
machines. Since the character is stored in
an array it can be virtually as small or as
large as you wish. For simplicity though |
will restrict myseli to an B by 8 character
for space invaders as an example.

The first stage is to plot the points which
make up the character onto the screen
using Fset in, say, Pmode 4. | have
chosen Pmode 4 because it gives you the
maximum resolution available to define
detailed characters. The program requires
you to type in the character as 8 rows of B
zeros and ones (pressing Enter between
each digit), and then translates this pattern
of zeros and ones into the character you
have designed. The choice of zeros and
ones was made to enable you to get an
idea of how the graphic character will
appear.

Lines 120 to 150 do the actual plotting
on the screen in a box 8 pixels by 8 pixels
in size. Line 160 uses a Get statement o
store the box containing the character in
an array (C). In the first bracket of the Get
statement I1s the co-ordinate of the upper
left-hand corner of the box. The second
bracket contains the co-ordinate of the
bottom right-hand corner of the box.

Once the graphic is stored as the array
‘C’' you can clear the screen (PCLS) and
place the graphic anywhere using a Put
statement. This statement in line 180 is, as
you can see, very similar to the Get
statement — with the contents of the
brackets referring to the two corners of the
new box's position.

The problem with using Pmode 4 is that
you can only have either while (buff) and
black or green and black (with Screent,
and Screeni,0 respectively). To get some
colour into the game you would need to
use Pmode 3. But in Pmode 3 the resolu-
tion is exactly half as good and you will
need to design your characters with care.
The zeros and ones to Input for this
program to get a space invader are:
Q0111100
g1g11010
e1111110
8a111100
00011000
02100100

Q1811010
Q000000

If you do not wish to design your own

character but wish lo use one already
planned, then you might be better advised
to employ Head and Data. In this case you
might consider storing the co-ordinates for
the Pset slatements in the form of Dala,
and use a For'Next loop to Read the Data
onto the screen in the form oi Pset dots.

Thus the form would be:

I0FORX =1T03

20 READ A \READ B

30 PSET (A.B.2)

40 NEXT

50 DATA 10,10,10,11,1012

The final part of the formula, to put the
character on the screen and move it about,
involves Putting the character at a position
and then a moment later Putting the same
character at that position as Reset (which
Resels the points which were Set before
— ie blanks them out). This Put statement
will thus look like this:

PUT (110,110) = (118,118),C,RESET

The character is then Put in the next
position on the screen, cleared again and
SO on,

1 REM

10
20
3@
40
5@
6@
70
8
9P
199
110
129
139
14¢
15¢
160
170
18@
19¢

DIM AS(9,9)

INPUT AS (N,M)
NEXT M
FOR T=1 TO 8:

NEXT N

PMODE 4,1

PCLS
SCREEN 1,1
DIM C(9,9)
FOR X=1 TO 8:
LET K=0-:

NEXT: NEXT
PCILS

GOTO 198

USING GET AND PUT
2 REM FOR CHARACTER DEFINITION

FOR N=1 TO 8:FOR M=1 TO 8

FOR 5=
PRINT AS(T,S); :NEXT:PRINT:NEXT

IF AS(X,Y)="1" THEN K=1
PSET (9+Y,9+X,K+1)

GET(1¢,10)-(18,18) ,C

pUT(116,1190)-(118,118) ,C

1 TO 8

FOR Y=1 TO 8
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SPECTRUM

Common
characters

1.1 Unifile/Spectrum page

Sooner or later most micro owners realise
that their new digital friend comes into its
own when it is storing information, proces-
sing it and presenting it in ways that would
be laborious if done manually. They soon
begin the task of writing simple programs
which will store their friends' names and
addresses or catalogue their stamp album.
They may end up with half a dozen
programs, all of them using roughly the
same method but working on different
types of information. In this series of
extracts from The Working Spectrum™ we
examine how a single program can be
written to cover a variety of filing tasks
without the need for constant re-writing
every time a new usage comes along.

Before we write the program we musl
decide on an economical way of storing
the date we wish to file. Small programs
can afford lo fudge this issue since they
are unlikely to make use of all the available
memaory anyway. Such a small program
might, for instance, declare an array with
dimensions of 50,4,20. This would allow
the storage of up to 50 entries, each with
four constituent items, each item being up
to 20 characters long. The advantage of
this is that each entry to the file would be
clearly identifiable since entry X would be
made up, if the array were called A$, of:
AS(X1),AS(X.2), AS(X,3) and AS(X 4).

The disadvantage of this method is that
for most filing uses it is likely to result in an
enormous waste of space within the li-
mited amount of memory available. The
reason for this is simply that the length of
the fixed space you allocate to each item
must be adequate to the longest item you
are likely to input. If, for instance, you want
o store the names of your friends and one
of them is graced with the surname Far-
quarson-Smythe, then you will have to sel
aside at least 17 characters for every
surname, despite the fact that the rest of
your friends are nowhere near so impress-
ively named. The space allocated to most
of the names would be more than half
empty.

This is a problem encountered by any
slorage method which allocates a fixed
amount of memory to each item regardless
of its size. But if each entry is not to be
allocated a fixed amount of space then the
file in which the data is stored will not be
divided up in any regular way. This makes
its difficull for the program to keep track of
the position of individual entries or even to
identify where one entry ends and another
begins.

Take the following example of two en-
tries in a file which have been allocated
precisely the right amount of space:

SMITHJOHN331255645677HIGH
STTHOMASBILL45109567851EDEN AV

You probably had no difficulty in identify-
ing the names of the two men, but your
Spectrum is not as familiar as you with
common sumames. Even you probably did
not guess that each name is followed by
the age, file number, telephone number
and street number of the man in question.
How is the program to identify each of
these given that any of them can vary in
length?

The answer to such problems is normal-
ly provided by a combination of indicators
and pointers. Indicators are markers set
into the main body of data which allow the
program to identify the length of the items
which make up an entry. Pointers are
normally set outside the main body of data.
They consist of a list of the positions, in
memory, of all the entries, enabling the
program to jump into the middle of a long
and complex file and unerringly find the
first character of the desired entry.

The program below uses indicators and
pointers to manage a file made up of
25,000 characters, made up of perhaps
hundreds of separate entries all packed
together in a seemingly random way. The
program is called Unifile. | hope it will
come to play a valuable part of your
program library. More importantly, the
techniques employed are essential tools
for everyone who wants to pack his Spec-
trum, 16K or 48K, with the maximum
amount of information.

Module 1.1

As a rule of thumb, a utility program that
does not commence with a fairly clear-cut
menu of the functions available is a bad
program. If you do not agree with this now,
you certainly will some time when you
have to return to a complex but useful
program which you have not used for
some time and have to spend hours going
through the listing trying to work out just
what you have to do to make the program
work for you.

aad PRPER 7: CLS IERPEH ? IM
é  PEAPER @: PRINT PAFER 2;°
UHNIFILE 5
1?1& PRINT *““FUNCTIONS RAUAILABLE
}EEI PRIMNT “* 1)5ET UP HEW ™
L. =
1939 PRINT S21'ENTER IHFORM
MT IDM™
1048 PRINT A) SEARCH . -DISFL
TL4EMENSET . 4y sToe-
1&888 PRINT "“PLEHEE ENTER WHICH
YO REBUIRE."
1878 INPUT IS
1058 IF zs="1" THEN GO SUB 110
1ig@a IF Ii-“ﬂ‘ THEN GO 5S5UB 1448
111& IF Zgu"3" THEM G0 SUB 2159
1120 IF Z%="4" THEN GO SUB 1150
1138 CLS
114 GO TO L1a2@
115 PRINMT AT 18, Ti FPAPER
Z; "FILING SYSTER &Lﬂﬁ!b“
118 BREEFP E =
1188 IHNPUT “"Have Yyou inpul new i
n[ﬂrllt;ﬂn Huu wish (o SaveT I[Y
#HMY " ; ! 1 THEH ﬂTﬂF
1190’ s UE 'UH FILE PRIMNT Hlﬂ
ind IFI.; 1'.hi'l1 irlli ANy I:I
UVERIFY": PAUS : UERIFY UHIFIh
E": BTOP

In this module the user is requested to
choose between four numbered functions.
No particular attempt is made to guard
against mistaken inputs. Mistakes at this
stage are not serious. If a number or
character other than 1-4 is input, the
program ignores it. The module also con-
tains, as one of the four menu choices, the

Stop function. This serves the purpose of
marking an end of the use of the program
and reminds the user to re-record any new
data which has been entered,

Commentary

Line 1000: Every program on the Spec-
trum which is not going to be in black on
while needs to declare somewhere near
the start the colours to be used for:

a) the border around the screen

b) the screen

c) the ink with which the characters
appear on the screen.

There are three separate Paper instruc-
tions in this line. The first instruction stands
alone and, with the CLS command, seis
the screen to white. In the second instruc-
tion the Paper colour is set to black so that
the menu stands out boldly from the white
background. The third Paper instruction is
tied to a Print instruction. It makes no
permanent difference to the paper colour,
but ensures that the word Unifile is printed
on a red background.

It is important that you can distinguish
between those colour commands which
stand alone and set a colour, and those
colour commands which refer only to the
single Print statement to which they are
ied. A single Prini statement can have
every characteristic set by such tied com-
mands. For example:

PRINT FLASH 1;0VER 1INVERSE 1,PAPER 7,INK 0;
"HELLD"

None of these colour commands will
have any effect on Print statements in
other parts of the program.

Line 1070: When you have an input to a
program menu do remember to check that
the variables you use are not duplicated in
other parts of the program.

Line 1080: The menu is printed on white
paper in bold black strips. But the last
Paper command sets the background to
black so this CLS command sets the whole
screen black. It remains black until the
program returns to the menu.

Line 1190: For any data storage prog-
ram it is far more convenient to have a
Save instruction built into the program
rather than having to enter it in direct mode
every time new data has been added.

Testing Module 1.1.1

A rough and ready test of the module is
simply to Aun it and enter numbers in the
range 1 to 3. The program should then
stop with the report 0 OK followed by the
appropriate line number from 1090-1110.
Input of 4 should result in a prompt to Save
and then Verify the program. Any other
input should be ignored.

More of the Unifile program will be
presented next week.

This is an extract from The Working Spec-
trum, by David Lawrence (price £5.95) pub-
lished by Sunshine Books, Hobhouse Court,
19 Whitcomb Street, London WC2 7HF.
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PEEK & POKE

London WC2 7HF.

OLIVER ASKS
FOR MORE

Jason Derry of Rosehill Way,
Guldford, writes:

I have a Vie20 and want

to expand it. But, as | am
limited to my pocket money, I
would like to know if there is
any other way of adding mem-
ory, apart from buying the
super expander. I can borrow
a soldering iron if necessary. Is
there anyone who makes a kit
for exira memory, preferably
more than 3K? If not, is there
any way I can add the extra
memory mysell”

This is the sort of ques-

tion that needs a whole
article in answer. | do know
that 2114 chips, such as the Vic
uses, have been ‘Piggy back-
ed’, so as to effectively double
the memory available to the
user. However, this was done
on a ZX80, I do not know if it
has been tried on the Vic.

As there seem to be three
unused control lines on the
unexpanded Vic, it may well
be possible to add 3K yourself,
though this would void your
guarantee. Unfortunately, 1
do not know how you should
go about adding 3K on your
own. Does anyone have any
ideas?

KACK-HANDED

Paul Thompson of Rowan
Drive, Newhury, Berkshire,
writes:
In February I bought a
Vic20 after selling my
ZX81. 1 would like to know if
there is a numeric keypad
available for it, with a built-in
Return key. But, as I am left
handed, it would have to have
enough cable to reach around
the left-hand side of the
machine.
The Vie keyboard 15 un 8
x & matrix. The only
number pad | know about 1s
made by DK'tronics for the
ZX81. It costs £10) and should
be possible to convert to the
Vic20,
Alternatively, it should be
possible to make one, as de-
scribed by Stephen Adams in

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,

his book 20 Simple Electronic
Projects for the ZX81 and
other computers. The lines
that you will have to deal with
are line 7, which will give you
the even numbers, and line 0,
which will give you the odd
digits, Returnis line 1, H. The
keyboard connectors for the
Vic are on the left as you look
at the computer, so the length
of wire you will need should
not be a problem.

But such a conversion, un-
less it can be done through
your Commodore dealer, will
void your guarantee,

LANGUAGE
SPECIFICATIONS

Joe Laine of Yew Road,
Stockport, writes:

I am very interested in

the new Jupiter Ace, but
1 am unsure whether or not to
buy it. 1 was going to gel a
ZX81 or Spectrum to learn on,
because 1 am going to start
learning computing at school
soon., What [ want to know is,
will I have to learn two lan-
guages, one at school and one
on a Jupiter Ace? Also will
there be software coming out
for the Ace? | do not want to
buy a computer that has no
software.

The Jupiter Ace has

caused quite a lot of in-
terest, and not a small amount
of decision taking. It i1s not an
easy choice to make if you
want to buy a computer, even
if you do believe that Forth is a
better language than Basic.

What you say about school
15 very important. [ know that
last year the London Board
specified any high level lan-
guage for the O-level, but only
Basic for the A-level. This
year the AEB has not speci-
fied Basic onlv. The thing 1o
do in this case is to talk with
your teachers, find out what
the syllabus asks and what
they are going to teach. While
an increasing number of staff
are becoming computer liter-
ate, I doubt if many of them
are conversant with Forth,
My worry with the Ace 1s

that it 15 in a Catch 22 situa-
tion, where everyone i1s wait-
ing for ‘Everyone Else’ to buy
the machine, so that it gener-
ates enough interest for soft-
ware companies to write prog-
rams for it. I feel that it 1s a
very good choice for a second
machine, and [ can see it
picking up some extra trade if
the Spectrum problems con-
tinue. As to whether you
should make it vour first
choice — 1 would again sug-
gest you talk to yvour teachers
before deciding.

BAR CODE
DEVICE

Dermott Bicker of Skipton
Street, Morecambe, Lan-
cashire, writes:
Is it possible to use a bar
code to program compu-
ters. I have seen this idea used
with an electric organ to play
tunes. Would it be a quick and
easy method of programming
simple 1K games on the ZX817?
This can be done.
Apparently a device to
use a bar code has been mar-
keted in the United States by
Mindware. Unfortunately, 1
have no other details. As far as
I know, there is no compar-
able device available over
here.
The address of Mindware is
15 Tec Circle, Natick, Mass
01760, USA.

MODULATING
IMAGING

Rodney Bennett of Oxford
Gardens, London, WI0,
writes:

I have a ZXB1 and have

recently acquired a video
recorder, an excellent Sony
C5. However, when 1 tried to
use the ZX81 through my video
recorder, replacing the aerial
input in the normal way, the
result was a much inferior
screen image. | have had to
return to feeding my ZX8I
directly into the television sel.

This is a pity, as 1 had hoped
that one use of the ZX81 would
be to generate captions that
could be used on video tapes.
This is possible but only with a
very poor quality screen im-
age. Is there any way lo im-
prove this?

Also 1 am hoping to use my
Spectrum (when it arrives) for
the same purpose. Will 1 find
the same problems?

On a related subject, 1 find it
almost impossible to keep my

television set tuned so that I gel
the best possible image from
my computer without having to
adjust it each time I wse it. 1
have reserved a special channel
but this does not seem to help.
Is there any way around this?

I think this problem is

due to the fact that both
machines are using the same
RF signal. Like the computer
a video has an in-built modula-
tor, and it is almost an industry
standard to pre-tune these to
channel 36. I do not know the
Sony C5 model specifically,
but is there a small screw
visible whereby you can slight-
ly re-tune its modulator?

If you can, do this. and then
fine-tune your ZX81 or Spec-
trum to the one on the video.

As regards the re-tuning of
your ZX81 in normal use, the
problem you have is so com-
mon that it is usually consi-
dered to be just part of the
setting-up routine. If you use
more than one compuler on a
single set you will find that a
signal does tend to wander off
station shightly.

BROADCASTING
CONFUSION

I Baker of Kingsman Street,
Woolwich, London, writes:
I have ordered a Spec-
trum, and have been fol-
lowing the correspondence and
articles about television and
video. However, 1 am now
more baffled than ever.
What is the difference be-

tween video and television?

Are videos available on retail?
Is there any particular video or
television that works well with
the Spectrum?

These two words are

easy to confuse. Essen-
tially a television 1s a screen
display that has been rele'd.
That is it has been broadcast
and the material has come
across the airwaves. This sig-
nal then has to be picked up
and translated into the picture
you see,

A video display does not
have to go through this pro-
cess. The display you see is fed
directly into the television.
Thus a computer gives a video
picture when plugged in to a
domestic television. A moni-
tor cannot receive broadcast
signals. It boils down to the
different ways in which a sig-
nal gets to the cathode ray
tube which gives the screen

display.
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Classified

WHAT IS
THE

AXON
GROUP?

WHY NOT
JOIN US?

SEE 25th NOVEMBER
ISSUE OF
POPULAR

COMPUTING WEEKLY

FREE COMPUTER GAMES

when you subiscribe 1o The War Maching, he
maonlhly magazing of compuler simulation
gamung

TWM has beéen covering the computer gam:
ing sceng sance July 1581, wilh detdiled
reveiwes and adwica on hiw 10 O88ign your
N comiplder games

Every Ihied issue of 1hé mapazing now
includes: a sophishicaled compuder [game,
Wit may b 3 wargame, an sdvoniure of a
sciamce-fiction game The map and couniers
come wilh the magazing, and he program s
supplied on tape for the 16K ZXBY and
THE-80/Video Gense

Currend issud (without tape). E1 (overseas
£1,70). BG-issue inclusive subscription
F12 50 (oviieaas £19). B-l2sun subscnplion
{without tapes): E6 (overseas £10)

Cheques payable fo: Emjay. 17 Langhank
Avenue. Rise Park, Mottinglam NGS SEU.
England.

ATARI GAME! Alien Attack. Greai
game from basic! DLI! Charsel reds-
fined. 11 Wimbome Housa, Harewood
Avenue, London NW1 (5. Ahmad).

VIC20 ADVENTURE VAULTS OF
DUNGOR (pits, magic, monsters, 15
levels), supar expander required, With
3 Hi-res programs, Send £3.95 to M
Conway, 10 Aldar Grove, Chestar,

ZX81 18K Scrunch. Briliantly simple
new game, plus lreé maths program.
Cassatte £2. Jeanette Fenner, 237
Overdale, Scarborough YO11 3RE.

MORSE TUTOR PROGRAM for Spec-
trum 16 or 48K. More than just a
random morse ganaralor this program
will teach you from absolute baginner
to amateur radio morsa test, A flexible
user friendly program on cassatte for
only £3.95, post paid. From Jim Grice
G4JINO, 116 Churchfields Lane, Glazs-
houghton, Castleford, W. Yorkshira
WF10 40B

A COMPUTER

FOR CHRISTMAS?
WE STOCK SHARP, GENIE, VIC20
AND DRAGON COMPUTERS

We have a good range of software for home
entertainment, business and education, and
accessories for the computers as well,

For helpful and friendly service, try:

everyman
computers

LOVE —
a 16K ZXB1 women's

adventure game

S0t o i Faliusly by Poke Hall, Mgl 1ha
volupieous Griselda, The rude Sinclair, indian
rmystic Mr Ram Pac, and more, Interactive,
maching coded and fast, Casssite £3.95 inc
instructions, REM3OFT, 18 George Streel,
Brighton BMZ 1RH (tel: D273 BOZIS54).

MICRO — BACK?

Foldaway Workstation: Raises hardware up
and over lap — becomas shirale Case when
collapsed. You won'l need 10 be a budding
Chippendabe 10 follow thase extromely simple
plans: £1 Inc. p and p. Available from
Robert Morgan, School Houss, Cross Inm,
Liznpn, Dyled, Wales. A kil of paris can be
suppised E18 plus p and p

VIC20
3K MEMORY EXPANSION
MODULE £18.50 inclusive of
VAT and postage and packing.
Send cheque or Postal Order fo:
P.C.B. CONCEPTS LTD
1 Scott Crescent,
Rayners Lane

Harrow, Middlesex

DRAGON 32 SOFTWARE on taps,
from £1.95. Send s.a.e. lor list. ATL(D),
115 Crescenl Drive South, Brighton,
BN2 658

SOFTWARE AUTHORS. Interesting
and ingenious programmes wanlad for
ZXB1 games, educational and busi-
nass, Phone 031-447 2789.

DK'TRONICS SPECTRUM
KEYBOARD. Brand new (keyboard
logos are fitted), only £38 plus E1 p & p.
Phone 01-863 4304 evenings/
weahends.

LINK-4-PLUS. A ftast, challenging,
advanced 4-liner game for BBC 16K.
Four skill lavels, 0/1/2 player and
speed games, lhinking limes and
sound-video options. Chegue/PO for
£6.95 o ABC Software, Freepast (no
stamp required), Chorley. Lancs, PRT
1BR

BBC MICRO Pools Predictor. Modeal A
or B. Easy data entry. Uses powerful
mathematical and statistical forecast-
ing model. User tunable facility. On
cassetie with lull instructions, £4.99.
Mayday Software, 181 Portland Cras-
cant, Stanmore, HAT 1LAR.

14 Edward Street
Westbury, Wilts
BA13 3BD

Tel: (0373) 864644

New book for Spectrum
The Working Spectrum

THE WORKING

SFECTRUM

DAVID LAWRENCE

Fublishad In association with
Popular Computing Weekly.

Sand cheques/postal orders, for
£5.95, to The Working Spectrum,
Sunshine Books, Hobhouse
Court, 19 Whitcomb Street, Lon-
don WC2 7THF.

We can normally deliver in four to
five days.

VIC MOON MUGGER (unaxpandead),
colour, hi-res graphics, sound,
keyboard or joystick, £3.90. P. Killick,
41 Reachfielids, Hythe. Kent CT21
6LS.

16K ZXB81 GAMES. Space Invaders,
Pliol, Pacman, Frogger, on one high
quality cassetle, only £5. P. Sands, 25
Corsewall Street, Coalbridge ML5
1PX.

ATARI YVCS with Combat, Asteroids,
Chess, Space Invader, Might Driver,
Braakout, Activision Tennis. v.g.c.
E120. Tel: D1-654 6522.

SPECTRUM GAMESTAPE, Pontoon,
Jackpol, Hangman, Fighter Target Pat-
lerns, £3. N. Henderson, 33 Rayleigh
Dirive, Wideopen, Tyne and Weaar.

DON'T BUY RUBBISH. 16K Spec-
trum, mic Othello. Amazing siralegic
play. Introductory price, £3.50. M. R.
Davies, 14 Slade Road, Barry, S
Wales,

SPECTRUMBUG. Booklets of 50 for
texi, graphics, U .S R. character plan-
ning. Only £1. From A, Qureshi, The
Yews, Colmere, Shropshire.

SPECTRUM RENUMBER. Instantly
renumbers all or part of program. All
Gotos, Gosubs, efc includad. The first
and probably the best in m/c lor only
£3.95. David Webb, Southholme, 9
Park Road, Woking, Surrey

BBC MICRO DISASSEMBLER/moni-
tor on tape lor model A/B, £5. To David
Knell, 13 Northumberland Road,
Leaminglon Spa, Warwickshire, or £1
for manual only (refundable on purch-
asa of program)

16K SPECTRUM programme wanled
ol exceptional quality for early markat-
ing. High royalties paid. Educational
lapes welcome. Microjuice, 46 Ainger
Road. London NW3. Tel: 586 4740

SPECTRUM SOFTWARE: Simulation
teletext programs with accurala 24-
hour clock and alarm. Five more prog-
rams make up a total of six for only £5.
Some of these other programs are a
predicior and a Christmas card maker.
Sand £5 cheque or P.O. to: D. Kerr,
Nethermoss, Rumbling-Bridge. Kin-
ross, Scolland KY13 7QD,

MAKE THINGS FLY WITH

ZXB1 WINDOW 16K
Cassette £1.90
Fantashic MUC routine lels vou define NOT 1.
HOT 2. but ANY number of Windows, of ANY
size n ANY position on your scresn. (Full
soreen, 1 ling, 4 character block; you mame
ith) Graphics or fext in gach Window can be
‘sergiled’ in ANY difection simuflansously or
individually agains! ANY characler back-
ground (incloding nwersa). OR ‘roll” your
asteroeds off one edge of your window back
on (o the opposile side (Wrag-andund
ofach )

You won 't bea 2ble 1o slop yourset| thinking
ol hundreds of possihie applications for this
HIGH SPEED (in SLOW moda) SCREEN-
HANDLING PHENOMENON!!

KEM OSBORNE
17 SHAFTESBURY WAY, ROYSTON, HERTE
SGA 80E

BBC (32K) VIGZ0 (6.5K)
Guaranteed programs for home and
school. “INVISIBLE MAN" — Intefac-
tive, teaches to-ordinates and com-
pass paints, fun to play! “INKOSI" —
be an African King In this orginal
adventure game £§.95 each. SAE
for detalls and compiete hist,
CHALKSOFT, Lowmoor Coftage, Tone-
dale, WELLINGTON, Somerset
TAZ1 DAL.

ZX81 16K ASTRO-INVADER. Fast
machine code for fantastic graphics
Personalised scoring! four types of
Alien! Mystery poinis! Bonus ship! Cas-
sefte only £3.50. |. Morrison, 17 Winton
Circus, Sallcoats, Ayrshire.

VIC20 GAMES: Funfair, Road Race,
Brands Halch, Pairol Boat, Battlefield,
All on one cassette for only £5. Send
to: N. Geere, 323 Jersey Road, Oster-
lay, Isleworth, Middiasex,

VIC20 +3K RAM, car race, Puckman,
user-defined colour graphics, £3.50. M.
Ryan, 16 Mountgrace Road, Luton LU2
8E.J.

ZX PRINTER WITH PAPER, excellent
condition, only £40. ZX81 pools predict
listing, £2.50. VIC20 cassette, £3.85,
listing £3. Send cheque/P.O. To D. J.
Wyalt, 77 Redgrave Gardens, Luton,
Beds.

JOYSTICK for all ZX computers, Build
it for under £5. Send £1 plus sae for
instruclions. Peters, 29 Windsor Road,
Mewport, Gweant.

BBC SOFTWARE: Send sas for cala-
logue to: E.P.M. Software, Newlands,
Harrow-on-the-Hill, Middlesex HA1
3JD (50p voucher fraatl).

3K RAM plus machine code monitor in
ona cartridge, £40. Telephone Derek
0740 53133,

EPROM PROGRAMMING SERVICE.
2K-4K EPROMs supplied programmed
o vour requirements. Send SAE for
details to: Trent Micro Systems, 2
Parkdale Court, Kenilworth Road, Tha
Park, Nottingham NG7 10D.

VIC20 UNEXPANDED. Gobbler, Bom-
ber, Sprogger, Hangman and Shol.
Addictive, Excellent colour, sound and
defined characiers, all for £4.50. Peter
Robinson, 24 Butterfield Road, Bolton,
BLS 1DU.

16K SPECTRUM GAMES, m/code,
City Bomber, Alien, Tank Battle, Com-
puter Art, Simon., All on one cassetta,
only £3.50 plus P & P, 50p. D. Hem-
brow, 8 Apex Drive, Highbridge,
Somersel.

BBC MICRO 32K arcade games,
Frogger, Fast M'code, colour graphics
and sound, £6. Crazy Race, Guide The
Swaying Balloon, £6. JSD Software, 28
Woodvale Gardens, Wylam, Narth-
umberiand,
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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

SPECTRUM 48K. £1B0. Tel. Wantage
67778,

SPECTRUM 48K, as new,. £170. 5 R
Wilkinson. Tal: (work) O1-686 0555/
4296 (home) O732-359077

SPECTRUM 16K, hardly usad. stll
boxed, with manuals, olfers welcome
Tel: weekdays afier ¥ pm, 01-888
0792

SPECTRUM 18K, unused, still in an-
ginal box, £125 ono Tal: 0908 320075.

48K SPECTRUM + PRINTER, wilh
accessories worth £60. Please write (o:
Mr. A. Saggar, 88 High Street, South-
all, Middx, Best offer for immediate
delivary,

16K SPECTRUM, unused, with some
software (you name price), Tel; 01-578
8645,

4BK SPECTRUM, 2 manths old, origin-
al packing, magazines, s'w, Abacus
controdler. £220 ono. Mr J, L. Moling-
han 01-643 7097 (before 5 pm).

ZX81s for sale

ZXB1 + 16K Ram pack. Sinclair-bull
complata with PSU, manual and soli-
ware, £50, Tel: 01-651 2782, ==

ZXB1 + 16K + fuller keyboard, books
and cassaites. All for £75. L. Pancuk,
42 St Kilda Road, London W13,

16K ZX81 Sinclair-built, stll under
guaraniee and in box, excellent condi-
tion. Also software. £70. For details
telephone (041) 944 1483,

16K ZXB1, with Kempslon keyboard,
keyboard sounder, manuals, £45 of
software, £80. Tel: (0206) 322230, —

ZX81 16K, good condition, £40, s/
wara, leads, books, for only £90. Tel
Leicester 540581 —

ZX81. 1K, unused, boxed, £37 ono
Tel: Anthony 061-828 5737.

ZXp1, 16K RAM, computer manual
and two converted Atan joysticks, E75
Tel: (040 481) 4538,

ZX81 32K + software and usar painl,
£60. Tel: 01-300 73B4 (evenings)

ZXa1, with 16K Ram, lots and lots of
s/ware, including Monster Maze. Flight
Simulator ete, + piles ol magazines +
manual + leads, ES0. Tel: York
TOR395.

ZXB1 16K RAM books and software,
gight months guarantes lett. £50. Ring
Wokingham 782614 -

ZXB1, 16K, manual and books, over
£60 ol cassefies, E75 ono. K. Red-
wood, Cardiff (0222) 762655

B1 with Kaude Keyboard, excellen
condition, many extras, magazines,
tapes and books. EBD. Ring 0924
B91078.

ZXB1, 16K + PRINTER, five rolls of
paper, £30 of software, including In-
vaders and Delender, £90. Tel: D61
841 2553,

ZXB81 SYSTEM, 16K Ram, printar, full
size Keyboard, G Rom, /O port. elc.,
worth E£300+. Bargain, £220 ono.
Phone for delails (0488) 5B665, aven-

ings. May splil.

ZXB1, 16K with printer, Haven
keyboard with repeat key, £50 of soft-
ware, Sinclair built, three months old,
£110 gno. Tel: 01 445 1128

£X81 16K professional keyboard, £60
worth of software and books, only £80
ono. Tel: 01-542 6177, alter 5 pm.

LXB1, 16K, saven soltware cassaties,
on/off lead, two books, coslt £140,
yours for £75 ono. C. Brewer, 061-681
6972

Z2X81 16K, soltware and magazinas,
good condition, £60. Tel: 01-097 2017

ZX81 16K Ram pack. 10 cassetles,
two machina code books, E70 ono, Tel,
01-556 9310

ZXB1, 16K, leads and manual, Sinclair
built, with magazines and software,
excellent condition, still under guaran-
tea, £40. Tel, Coventry (0203) 333310

IXB1 + 32K, manual, leads, power
pack, books and magazines, £60. Tel:
Guildford B92856 (evenings)

16K ZX81, 3 tapes + book, very good
condition, valua £100. Mail anywhere
in UK. Yours for £50 ono. Shaun
Cassidy, Boldon (0783) 365645 (afler
8 pm)

Commodores for sale

WILL SWAP VIC20 Scoti-Adams
voodoo adveniure for any olher adven-
ture, sargon or star battle. Tel: 01-854
4548,

8K PET + intravel cassette deck,
much software including many games.
£200. Tel: 01-940 2077.

VIC20 12K RAM + high res. + super
expander + joystick + £30 software +
manual + 5 copies of Vic Computing.
£240. Mr. Cvenca 0276-61435.

18K VIC20 + C2M unit, undar guaran-
lae, also one book. £230 ono. Tel :
234-45394.

VIC20 + disc drive + super axpandar
+ two carfridge games + VIC revaaled
and other softwara, £450 ono. Tel:
Horley, Surray 3025.

COMMODORE PET 4032, 32K, large
kboard, cassette, toolkit, sound, s/
ware, and manuais, £450, Tel. 061-748
0705

VIC20, under guarantes + dala set, 8K
high resolution, super expander, joy-
stick, lots of software including Pac-
man, Invaders, Asiermoidzs, Myrniad,
£230 ono, Tel: 0634 360847

VIC20 + casseite deck + BK Ram
Pac, various books including Vic Re-
vealed, Prog Rel Guide, 5 carlridge
games, some software, joyslick, 7
months old, €350 ono. Tel: 01-903
D450,

VIC20 19K, many exiras, all hall price
or less, £200. Phone 0252 516700,
Farmbarough, Hants.

VIC20, 18K and 3K "stack” expansion,
Rom socket and sockets for drop in
memaory, prog-rél guide, Datasette
unit, much decent softwara, cost £440,
sell E210 ono. Tel: 0934 24943

VIC20, cassette, 16K expansion, super
axpander (all boxed), books, softwara
and dust covers (al lodays prices
worth E350), acceplt £E240 ono, Tal.
Basingstoke 54880

VIC20, cassette deck, joystick, Com-
modore Tutor Course, softwarea +
books, £180 ono, 3 months old. Marsh,
Crawlay (0293) 514948,

VIC20 plus C2N cassette unil, Super
Lander cartridge, £150 or swap with
Spactrum, Tel: 01-855 1402

VIC20 colour computer, including: 3K
supar axpander, 8K motharboard, Vic
Revealed, Getting Acquainted with
your Vic2), cassettes. All manuals
included for £199, Telephone B. Ken-
don on 0327 61828

VIC20 + cassetle deck + super ex-
pander cartridge <+ joystick + three
cassalle games, E170. Tel; 0274
877667

VIC20 + casselte, super expander
cartridge, joystick + software, £200.
Tel: 051-424 5668.

CBM 4000, 32K, cassetle deck, cas-
saltes, one year old, £400 ono, 4
printar (4022) £400 ono. Mr. Kyriakidis,
Inverness (0463) 37471

VIC20, plus casselte unti, 16K Ram
and super axpander cartridges, prog-
rammes reference guide, tapes, book
and magazines, under guarantese, |m-
maculate condition. £240 ono. Tel:
Coventry (0203) 417482.

VIC20 and casseile, undar guaranies,
£150 ono, Super Slot, Ral Race, Spid-
grs from Mars — cartridges £15 ono
(each), seven casseltes of various
games, £30 ono. Tel: 0253 582521,
alter 6 pm.

VIC20 + cassatte deck, 3K Ram Road
Race cartridge., machine code car-
tridge, varous popular arcade games,
Vic reference guide + all other Vic
books and courses, boxaed as naw. You
name price. Tel: 01-882 0083, atter 5
pm and weekends

VIC20. casselle, 3K, High Res, car-
tridge, Vic Revealad, programmer's rel
guide, joystick, Super Lander cartridge,
£230, Tel: 0703 775680,

Acorns for sale

ACORN ATOM, 12K Ram, 24K Rom
including auto line remindear, lead and
data, 4K Ross Eprom, eight colour card
and 5v 3a power supply. £200. Phone,
day 01-727 7323, evening 01-628
3351, Ext 489 (or swap for any micro
compuler),

FULLY EXPANDED colour Atom, 12K
+ 16K, fitted with all interfaces, includ-
ing Via and Bus Butfer with 5v 5a PSU,
£250 ono. Tel: daytime, 0494 23538,
evenings 084 421 6323. (software and
books negotiable). Gary Marsh,

ACORN AROM, lioating point Rom -+
teolbox, 12 + 12K with 20 casseattes of
games etc + 5 books, loads of mags +
s'ware, £210. Tel: 01-992 8249.

BBC MICRO model B 32K plus soft-
wara. still in box, £399. Tel: Mewcastla
(DE32) 737654,

Ataris for sale

ATARI 800, 16K, two months old, still
under two year guarantee, plus prog-
ram recorder, joysticks, Star Raiders
cartridge + many games on cassetie,
£400 ono, Tael: Symington, Ayrshire
B3O176.

ATARI video compuler system, six
cartirdges, including Draughts, Chess,
Might Driver, very good condition, £80.
Tel: 0296 630401

ATARI, + 7 cartridges including Aster-
oids, Space Invaders, etc., like new,
litile used, £125 ono. Tel: 01-458 4552
after & pm

ATAR!I VIDEQO GAME, + 18 games,
inciuding Space Invaders, Adventure,
Superman, Circus, Indy, all with hand
controls, exira paddies, worth £500,
Christmas bargain at £280. Tel: 01-722

6863,

Mattels for sale

MATTEL INTELLIVISION TV game for
sale with Soccer and threa other car-
tridges, perlect condition, £130 ono
Tel: 0384 53730 alter & pm (Martin).

Tandys for sale

TRSB0 16K, level |l, with VDU, cassal-
te, numeric keypad, covers and over
£100 worlh of soltware, £300 the lot
0703 615229

TRS80 MODEL 1 LEVEL 2 — Ctr B0
cassette, £20 worth of books, £50
worlh of games including Sargon 2 and
Asylumn, perfect for gameas player or
beginner, only £240. Tel: 01-842 2385
anytime,

For sale

SHARP PC-1211 + printer and cassal-
te interlace. Any reasonable offer
accepled. Mr Phillips Milton Kaynes
(0908) 679101 ext 371 (day time).

SHARP P.C. 1211 + printer, in Tandy
carrying case. P.C.1211 has been
adapted for optlional use with a mains
unit, all manuals. £95 ono. Tel: Chris
after 8 pm, 01-363 9784 (Enfield,
Middx.).

SHARF MZ BOK (48K) BASIC,
Knights, Commandar, David C., Forth,
Pascal, Fortran, dust cover, green
scraen, solware including Chess, In-
vaders, Backgammon, plus £250 worth
of games, books + related lilerature,
£475. Tel: Watford 46955.

SHARP MZ BOK, 48K plus Pascal
aditor, assembler and symbolic debug-
ger tapes, E£300. Ashford (Middx)
45747.

SHARP MZ BODK, 4BK, £200 of soft-
ware, £400 ono. Mr. Comalius, St
Albans (0727) 65580.

SHARP MZ 80K 48K, soma soltware,
10 months old, £340. Tel: Eastbourne
21814, normal office hours.

INTELLIVISION VIDEO GAME plus 11
cartridges, Space Battle, Boxing, Ski-
ing. Star Strike, alc, Soccer Free, £200
ono. Birmingham. Tel: 021-770 4730.

ZX PRINTER pius six rolls of paper for
sale, £50. G, D. Poller, Balley 440389

ZXB1 16K RAM LEARNING LAB,
worth £19, eight software lapes worth
£30, £2.90 wanled. Tel: 061-980 4502
(evenings)

ZX81 64K AD ON KEYBOARD, maga-
zines, manuals, price £140, 6 months
old. Tel: 0626 30966.

MICAROTAN 65 plus graphics, leathear
casa, MM/board, Tanex 8K+ 1/0 Xbug,
basic keyboard, langenne, bargain.
E160. 061-865 5808 any tima.

DAl, used demonstration only, plus
joystick, Adventure cassette and hand-
book, Bargain, £590. Everyman Com-
puters, Edward Sftreet, Westbury,
Wilts. Tel: 0373-B64644.

SHARP PC1500, colour printer, plot-
ter, BK AAM. £275. Tel: Bognor Regis
BBaA021

ZK Z+81 cassette player + five cas-
sattes + thres books. £55 ono. Tel:
061-790 T223.

HEWLETT PACKARD, HF, 41C, prin-
ter, cardreader, wand, thras-memory
module, three applications module.
£475. Te': Bognor Regis B64021.
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APPLE 2 EURD PLUS, 64K, twin EXIDY SOURCERER 32K, Including

drives, Phillips Amber Monitor, Silen- tool kit, Tandy conversion tape, lots of
typa, ZB0 Soft-card, CPM, Basic ‘B0 G. software, including Asteroids, Chess,
basic, d'base Il, £195 Tel: Crawley Invadars, Galaxions, Backgammon !
{0293) 510786, and Defendar, Cassafie molor control

UK101 16K cased. fan cooled. 300 £350 ono. Tel: Ivybridge 4088

600 Boud, 32/16 lines, 1 meg/2 meg, | G700 by Phillips, £E65 ono + compuler
mono 2/segmon. All swilchable. tape + music + space invader game
Wamon and Eprom board + extra 3 Tel: 01-656 4142

. gepy. Al leads, £180 ano. Tel: | pATA GENERAL CS10 model C3, 2

i Sl _ Data General visual display units, sifll
SWAP JELLY MONSTER Cartridge + in original cartons. Best offer secures
Amok and Alien Blitz cassettes for | Bolton 24431, Mr Cardwell

Sargon 2 chess cartridge. Tel: Ches- | 5 r o5 29 COMPUTERS 48K, with

terfield B52009. Y 1 - I

disc controllars + 3 drives + Visicalc
TANGERINE MICRO-TAN 65, plus far £1,000 the lot. Tel: 0371 B207T80
fully expanded BK Panax, including Mr Dawkins.

Basic, plus tool kit, keyboard, keypad,
and all manuals. £150, will considar
splitting. Tel: Milton Keynes (0908)

T Ty T — .

ROTRON TCS, carlridges Including
Space Invaders, £55 ono. Tel, 0681

641722, S3007%. MAKE SURE OF A
: COMPUKIT UK 101 BK Compukit buill ‘ — i
g;;ﬂﬂi;r:?:&b?:ﬂﬁ:gﬂuﬁmlj (wooden case) software including HEAL COLLECTORS IT%*“W *I-
: Space Invaders, £100. Tel: Peler 01-
o378 oo Coriic 57 it Wb | o . THE FULE.SET OFC
ware: Applewriter 1.1, Upper and lower | DRAGON 32, joystick and manuals, 2 - . . e
case generalor, Go Between, Chain | months oid, £230, want £170. Tel We will mail any of the numbers you re missing
: ZX SPECTRUM PRINTER for sale, issue. includin &
hl:_l'l'l’:&l;:;:: E;:“illEgl E?HP:_}TTEH :j less than 12 inches paper used since J gp P-
ve es, including Invaders an Quick sal ted, £45 Ri :
Gl oty £100, W Sccwnt €50, Tols | B0t 100k (e s onaRipg (We have no more copies of Issues 2, 6, 7
Saffron Waldon 22207, after 6§ pm or 11 }
TELEVISION GAME, Radophin 1282 ;
. il 1282 Wanted Send cheques/Postal Orders to:
:r:- ::Tﬂ:sz:ﬂm: lnmll' k f I th adrg l{E.:;d Tel EIE;HHI-EQE Back Numbers
with joysticks, ar anothar adventu :
recorder, software elc, aight months (0438) B11634. after 6 pm, Mr Good- PDPUIHI" Cnmputing W'E’E‘kly
old, £350 or swap for BBC Micro mar. Hobhouse Court
Banbury (0295) 4947 SHARP M_f ._'.!DB COMPUTER. top 19 Whitcomb Street
VIDEO GEMIE, 16K, sound, books, | Prio@ paid. Tel: Watlord 46955, L
. 18K, | , ondon
games on cassetie, £200 ono. Robin WANTED. Dragon 32. Tel: Biggles:
Freaman, Greal Missenden (02406) wade (0767) 312870. J. Tasker after 5 WC2 7HF
5888, pm.

dne . CLASSIFIED
9.9 ADVERTISING

SW A P Computer Swap — Free/Privale reader — 10p a word/Trade Advertise-
ment — 20p a word/Semi-display — £5 a single column centimetre,

minimum two-column centimetres.

0 1 - g 3 0 3 2 6 6 Computer Swap — buy or sell your computer for free through Computer
Swap. See box on left for details.

Private readers — other advertisements from private readers cost 10p a

word.

Do you want to buy or sell a Trade advertisements — cost 20p a word.

microcomputer? You can do it Semi-display — why not make your advertisement more substantial by

FREE | Fé ; ter S choosing the semi-display rate. It is only £5 a single column centimetre.
VR S CITPNLEN JVeaR), GV | eend your classified entries to Classified Department, Popular Computing

regular service for Popular Com- | \yeekfy, Hobhouse Court, 19 Whitcomb Street, London WC2. For
puting Weekly readers. semi-display enquiries call Alastair Macintosh on 01-930 3840,

COMPUTER

Here's my classified ad. .
All you have to do is phone y

Computer Swap on 01-930 3266
and give us details of your compu-
ter, the price you want for it, your
name, address and telephone

number.
Pleasa continue on 8 saparate sheel ol paper
| make this ........ RS e o WOrds, 8l.......cccciseniiinrers DETWONI SO | OWB YOU E.......iiiiiamesioniries .
Cﬂmputer Swap Entries are Ii- H‘“ma1I'll'lllIHI-I"II'Il'lllI'I1'-1l--I'Illl'illl'lll'--|lﬂll'l'1l'1lll'1l'I‘lll'l-I"|1IHI-Ilrlll-lwlHII'I"IIullllullul-rlullul1I'-I'+|-I"|IHI!IP!IHIIHIlI-|I"|I"|I'rllblllw!ll'rll"llulﬂllullullull+-|l'lr-|l
mited 108 MaXimRiim Of S0 WOTUS. | AT ki it i s e e e s s e e s bl !
They Will bE DUinShEd Ln thE !irSt J e LI EI R LI R IR R RIS L R E IR R L R L R R L R L R L R Rl R R R R A L R L R L B R R L RIS R R R L R R R R R R R LA R LRI ORI R R R L R IR LA LI R R R fR TR ]]
availah!e IISSUE1 Telaphunﬂ L L e R e L R R L Ly e e e e R R R L R R L R e P e R LR S Y S L]
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Competition -

Brain
teasers

by Gordon Lee

You are probably familiar with the sliding puzzle
shown below which can be found in most
toyshops.

12| 3|4
5| 6| 7|8
altof11/12
13/14}15 |1

It consists of a gnd of 15 plastic squares
which can slide freely around in a frame. The
object of the puzzle is lo rearrange the squares
to form different patterns or to restore their order
after they have been jumbled al random.

One of the earliest brain teasers using this
puzzle involved lifting out the two tiles 14 and 15
and swapping them over. The task was then lo
rearrange them — by sliding only — 1o their
original order. Thig problem is in fact insoluble,
since the exchange of two files is said to alter
the ‘polarity’ of the puzzle. There is no way thal
this can be reversed simply by shiding liles.

If we remove all the tiles and replace them at
random there are 20,992,789,888,000 different
slarting positions possible. The first tile can be
placed in any one of 16 positions, tha second in
any of 15, and so on. The tolal number of
slarting posilions given above is in fact 16! or 16
factorial, (16! = 16x15x14x13x12x11x10x9x8x7
xBxGxdx3x2nixn = 20,922,789, 888,000.)

Only half of these starling positions can
successfully be rearranged into the correct
numerical order.

The Rubik cubg has similar properties, but it
containsg 12 separale cycles — not lwo, If the
elerments of 2 Rubik cube are reassembled al
random there is only a 1 in 12 chance thal the
cube can be completed. Of the 43.,252,003.-
274,489 856,000 possible configurations of the
cube, only 3,604,333.606,207 488,000 of them
can be soplved — still rather a formidable
number,

An interesting vanation uses letters instead of
numbers.

AlT
QU
1N

A LI.

This forms the basis of a cunning trick, Show
the puzzle to your friends, pointing out the
wording and the two paired rows of differently
coloured tiles. In full view, slide the liles aboul
and ask them lo restore the onginal order. Try
as they might, the closest they can get is "'Rate
your mind pla”.

The catch is in the polanty of the puzzle.
When you rearranged the liles, apparently at
random, you move the 'R’ from the word “Your’
up to replace the 'R’ from 'Rate’. Your friends
naturally leave the ‘R’ from "Your' in the lop left
as the start of the word 'Rate’. Unknown to them
this reverses lhe polarity of the puzzle making it
insoluble.

Puzzle No. 31

oc|ln|m

vI=|<|D

alo]
anr
5716

In this grid the middle nu-rnhﬁr (384) 1s lwice

the top one (192), and the bottom number is
three times the top one. Each number has three
digits and no digit is used more than once. How
may other sets ol numbers can be formed with
these conditions?

Solution to Puzzle No. 5
Using the standard technique for identifying
primes, we check the odd numbers in se-
quence, counting them off inlo successive
groups. The count, C is started at 1 to account
for the first (and only) even prime, 2.
Line

10 LET U=1

20 LET M=1

a0 LET T=3

40 FORN=3TO (SQR T)+ .5

50 IF TN=INT(T/N)=0 THEN GOTO 80

60 NEXTN

78 LET C=C+1

B0 LET T=T+2

90 IF T=M"1000 THEN GODSUB 200
100 GOTO 40
200 PRINT M*1000-1000;

TAIN"'.C; "PRIMES

TQ"; M* 1000; “CON-

210 LET M=M+1
220 IFM=11 THEN STOP
230 LET C=0
240 RETURN
This gives us the answer:
1 TO 1000 contain 168 primes
1000 TO 2000 contain 135 primes
2000 TO 3000 contain 127 primes
3000 TO 4000 contain 120 primes
4000 TO 5000 contain 119 primes
5000 TO 6000 contain 114 primes
6000 TO 7000 contain 117 primes
700C TO 8000 contain 107 primes
8000 TO 9000 contain 110 primes
89000 TO 10000 contain 112 primes
0 TO 10000 contain 1229 primes

Winner of Puzzie No 25
The winner is: Ms H Eshun, Wolle House,
London W12, who receives £10.

ZIGGURAT

The Monkey Puzzle

It is worth wondering how people's minds work,
and how, in particular, your mind works.
Seymour Paperl (in Mindsiorms, 1980) poses
the following puzzle: A monkey and a rock are
attached to opposite ends of a rope that is hung
over a pulley. The monkey and the rock are of
equal weight and balance cne another. The
monkey begins to climb the rope. What happens
o the rock?”

There are three possible answers o the
question: the rock goes up, goes down, or stays
where it is — which is correct?

Papert notes that three quarters of several
hundred physics students at MIT gave wrong
answers, or were unable to make up their mind.
| have asked people from many different
occupations, of many different ages, and the
ability to arrive at the correct response seems to
be unpredictable, Obviously the correct answer

Is that the rock goes up: those who were right,
work out why you were right; and those who
were wrong, try to work out why you were
wrong.

This is, in essence, a very simple task, and il

is only the solver who makes the task complex:
the rock must nse, because the monkey is
puling on the rope. Asking people to justify
incorrect answers is very illuminating. Those
who have a knowledge of physics — sometimes
dimly remembered — often talk aboul conserva-
tion of energy so that if the monkey goes up, the
rock must go down, or sometimes they lalk
about inertia, so that the rock must stay where il
IS.
Sometimes people think that the rock must go
up, but then think that this is too obvious so it
must be one of the other solutions — these are
people who are not sure of the solution, and
naturally distrust easy answers,

What else can we learn from this example?
One conclusion that Papert himself draws is that
mos! (ie more than half) people cannol see the
wood for the trees, thal is, the structure of the
problem is lost in the detail. When the problem
is seen as a whole — after all, the rock is
attached lo monkey by the rope — the answer is
obvious; bul it attention is focused on to the
rock (as it often is) then the integrity of the
system is violated.

This is the way many people program: they
are s0 concerned with the intricacies of tiny
portions of programs, that the tolal way the
program is designed is highly wasteful, and

confusing to follow.

A program is designed, but for many prog-
rammers the design is unknown to the designer:
the program just grows from a few lines typed in
at the keyboard, to a vast unwieldly monolith. A
programmer is a8 designer, a programmer is an
architect whose building bricks are ideas, and a
program is only as good as the ideas it contains.
If & program is very long and complex, then that
program is either having to deal with a long and
complex task, or it is badly written (or it might lie
somewhere between these extiremes).

When we try to evaluale programs, therefore,
we should use design criteria and that usually
means that the programmer needs to have had
an appreciation of the program as an entity, an
entity which has certain distinct parls or mod-
ules. Some languages are supposed to promote
better programming practices than are other
languages, but usually 'betler’ seems to mean
neat and tidy (not a bad thing in itself) and the
‘wholeness is stll lost,

The best designed programs do not come
from a particular language, they come from
programmers who understand the underlying
structure of the problem for which they are
writing a program. It is also a question of
understanding what is the problem.

To wnte a program o use graphics to show
addition in practice is not difficult. What are we
to make, however, of a program for infant school
children which puts three yachts on the screen,
Iwo cars, and five houses, and then tells the
children thal 3 + 2 = 5%
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ROMAG SOFTUARE

24 Church Streal, Slough SL1 1PT. Telephone: Slough (STD D753) 71535
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ROMIK PROMISE
A MINIMUM OF
ONE NEW GAME
EVERY MONTH

Britain's leading games software house are proud to announce our new range of exr:fﬁn'g games and other software for
the Vie20. (Games for BBC, Dragon, Spectrum and Atari available soon.)

ALL ACTION GAMES CARRY A FREE ENTRY TO NATIONWIDE COMPETITIONS WITH FANTASTIC PRIZES

MARTIAN RAIDER

For unexpandsd VicZD
Sdm as cinse as You dare to the surface of the planel,
devastating the Martian cities, destroving ammuniiion dumps
[gaining more fime), shooting down ihe ground-io-alr missilas
and UF(s, dodging or blashing the maleanies

A real acfion shal of the game™

Iinic TWISTERS

For unerpanded Vic2D
Four games 1o sireich your braln
Hiscijacsl, Deciphar, Four Thaught and Teaser &re Gur com-
pulerisad varsions of vany popular home games and Wil test
mr rerstat agiiily and skl for many @ long houd
CRJACK

Yol start with' £1.000, ihe objectve baing 1o break the bank, to
do this you have fo win (including yaur Starbng moneyh
E20,000
Instructions; You have 10 Scorm mearr (Bul nol ovar) 21, than
tha computer does. Tho -computer deals your firsl card, you
hen place yodr bet a5d Bl the refurn kay, the comariter e
deake your sscond card. [ you want anather card b the G
key, if nol-hil the 5" koy
Polnts. Ack 1 o7 11, Jack, Quean, King 10
Beoning &1 points with 2 cards — you automatically win
dotring 21 poents or less with 5 cands — you Aubtinatically
Wl
Diraw — e conmpulir wins
Your kifly |5 automabeally adusted wen o lose 11 you lose all
F kitty — game qwar

ECIPHER
You have lo guess whal combination o colowrs the computes
sas swbeciod — io entér & colour st hil the colour button on
the computer, whien yod have sntered your Bveé chobbes of
colour, the compiter will display (3} Mothing at all — nona
right; (b} Black of whilg squaros ar bath — lor gvery bRack
suany you will have a correct colour in Ihe cormection pasibion,
Tor wvery whilg square you will hawve 4 comect colour in the
wrong position. If you cannot find the complete combination, i
will be desplayed when you fave had Iwelve akfempls
FOUR THOUGHT
You have Lo make @ Gng of lowr sguanes — horzonially,
yertically or dizgonally BEFORE ihe compuler dogs, taking tumns
o taks 2 square (squares can only be placed al the bottom ol
tha grid ar on Top of ancther square). Keys. Hit the numiber key
al tha codlemn you want Your squeank drogped 0 then i iha
refurm kiy
TEASER

The aim ol the gama e 10 Score "15" BEFORE the compuler
does, Lsing any combination ol Moo bodes 1 yau cannot
scom 15" then you must bry and stop the computer fsom

doing 50 and force 2 draw. Keys. Hit ihe number key of ihe box
Ehl ol wanl [0 can only SEEC AN emply i)

ONE FULL-TIME FULLY
EXPERIENCED MACHINE CODE
PROGRAMMER WANTED
URGENTLY

ALL PROGRAMS ARE £9.99

AIRSEARRTTARCK

For axpanded Vic20
You can use 3N or 16K RAM

Can you plot @ modam jet fighter? Take off from your
aircral carmar and engage engmy sncral in battle, Snpod
them down and then drop your bombs on the anemy
aincratl carrer, YWaich oul — the enemy fighter i iheng to
dadhs sama! 11 b gels past vour air defence you are lafl
lo defend your own carmer wilh sea-air mesiles. You
aach have (hnee (ats

[
- s N
il =
1..'- ¥ _-l'
* i

[ULTISOUND
CYNTHESIZER

For the unazpanded Vic20

The Vic Mullisaund Syrihesiser is very Nexible and can
ba playad n mons ways than can aver be éxplained hare,
o croats miusic and spocial affects. For dEmipeE, craala
any ine, up 1o 255 notes (aher following approprals
instructione), hen press “F1" or “F37, then key '8 and
enjay the adoed Mool Now it "= listen o the
ditference. For &8 murprise — ht =", Mow add a melody
owar the jop— i key '8 ihan 7 — now pliy 8 makody,
of exparimant. e i

NEW NEW NEW

SPACE ATTACK

For the uneapanded Vie20

NEW NEW NEW

MOONS OF JUPITER
For axpanded Vic20, 3K, BK or 16K

Strand, London WC2. 01-240 2321 . .
9904 . . . A.C. Systems, Exater . . .
Lincoin Road, Birmingham . . .
Barnsley. 83199 . .
0263 27091 . . .
Main Centre, Derby. 365280 .

L.V.E. Euilding Leicester. 548923 .

830083 . . .
Maidslone. 0622 52784 . ..

Kingston. 01-546 3793 .

OUR GAMES ARE AVAILABLE FROM ALL GOOD HOME

COMPUTER SHOPS, INCLUDING:
Metyclean, 92 Vicloria Street, London SW1. 01-828 2511 . .
. Metyclean, 177 London Road, Croydon. 01-GB6
8626 . . . All branches o Laskeys, Vic Centre, 154 Victoria Road, Acton W3. 01-992
Microtrading, Birmingham . .
. . . Anlrog Compuiers, Horley, Surrey. 346083 . .
1060 . . . Cavendish Dala Systems, South Norwood. 656 8941 . |
Tomorrow's World, Dublin .
. GComputer & Business Syslems, Nelson, Lancs. 0282 601197 . .
. . Leisuronics/Blackpool Computer Stores.
Carlow Radio Ltd., Bedford. 60447 . . .
Glasgow. 221 7409; Noltingham 40576; Manchester 236 4737 . .

Dyad Developmenis, Oxon. 08446 729 .

Micro Compulers, Hnarhlimuuh, Yorks. 0723 78136 . . .
Oakfield House, Station Road, Doridge.

SHARK ATTACK

For unezpanded Vic2D

You are in shark-infested walers afer being Ihiown
overboand from a perale ship. Your only prolecthon baing
an aiodmie et wihich you tasd Bohnd you, frying 10 ot
afl tha visibho ooaan and sngnare the sharks al the sane
time, Bawors of stopping or covering your tracks for 1oo
long, # you do, then the sharks will escape and come
aftar you. Watch pul for the ever increasing daadly octogd
{somiimas tha sharks will eat pan or all of onet)

o
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Y& real ackion shol of the game”™

Far the inarpanded Ve

SEA INVASION

Fight off the aftacking sea crealures for as long as you

can. Shool the whaks lor & sumprse score, walch our for

the crabs, starfish and octopd,

You are a commander of & sl of destroyérs. Looking on

from ithe safaty of Mother Ship, you send in one

destroyer al o tme i biast & passage through e
MOONS OF JUPITER.

Yoinr destroyers hive 1o dodge Bnd bBlasl he UFDs

Watch out for the Gologs, they can smash your des-

trayers, bul you canndt famm em

MACHINE CODE
ARCADE QUALITY GAME

SPACE ATTACK s 8 gami of sklll, You as the pikot of an
intergalactic battieship hava ko fighi your way through
wive ahor vwiive of vanous alen sERcashins
MACHINE CODE
ARCADE QUALITY GAME

. Melyclean, 137 The

. Supersoft, Harrow
. Dzwise Compulers, Harrow. 429
. Software Master, 30
. . Algray Software,

Byte Shop Compuleriand,
. First Byte Compulers,

Simmons Magee Computers Lid., Twickenham. 891
4477 . Eupl!at Eﬂmpulars'ﬁtnma liford. 553 3026 .

. A.D.M. Huslneas Systems,

. Julea Lid., ﬂrldne Near Canterbury, Kenl. 0227
Twickenham Enmpular Centre. 01-892 7896 .

Kenl Microcomputers,

J. 5. Simnett Computers Lid., The Computer Shop,
. Chris Denning Lid., Poole. D202 761859 . . .

Yarkshire
Taylor Wilson Systems,

POPULAR COMPUTING WEEKLY






