This Week

Telewriter
Keith and Steven Brain re-
view Telewriter — a word

processor for the Dragon
32 from Microdeal. >See
page 1.,

Virgin software

David Kelly talks to Nick
Alexander of Virgin Games |

about his plans for the fu- |
ture on page 11, 5

BBC elements
Alick McWhirter presents a
program Lo test your Kknow-
ledge of the first 20 ele-
| ments in the Periodic

Table. See page 26

Vic reconfiguration
Peter Wilson explains how
o run unexpanded pro-
grams on an cxpanded
Vic20. See page 29,

STAR

Womp Rat on ZX
Spectrum by Derek | |
Spring. See page 8
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Peanut micro to
challenge Apple

THE PEANUT costs just over
£300 and 15 being imported
from the Far East by Peanut
Computers for sale in the UK
in Apnl

*In a nutshell” said the
company's Chris Roberts “the
machine ofters the tacihties of
an Apple for a fraction of the
cost.”

[he 6502-based, 48Kk, col-
our computer will run software
written for the Apple Il and
will accept the range of ap-

Computer Swap

01-930 3266

Free readers entries to buy
or sell a computer,

Ring 01-930 3266 and give
us the details.

SPECTRUM FORTH on casssile,
Mos! imings actually fasiler than the
Jupiter Ace. All Forth structures. Col-
our, high resolution graphics Compre-
hansive Instructons. Immediate de-
spatch, Mo previous knowledge re-
quired, Order as SP168 (16K} or
SP4BA (48K), £5 35 to Mike Hampson
¥ Herelord Drive, Clitheroe, Lancs
HBT 1JF

plications cards — such as the
ZR0 card for CP'M pro-
duced for the American

machine. The Peanut also has
a cassette mterface (1,500
baud), monitor and v outputs,

and a full-size integral
keyvboard.

Display format in low-
resolution mode 15 40 = dX

characters, each 7 X 5 pixels.
The high-resolution mode has
a black-and-white resolution

Continued on page 5

CTA holds
inaugural
meeting

THE Compuier lTrade Asso-
cration (Cl1A) — formerly the
Society of Computer Manufac-
turers, Agents and Dealers —
held its first meeting last
Saturday.

The aims of the association
are to develop a recogmsed
code of practice and trading
standards for the industrv as a
protection for the buyving pub-
lic. The group alse hopes to
resolve problems in the trade

to tackle ssues of copyright
protection, illegal copying,
trademark and licence 1n-
fringements and unauthonsed
hiring and lending of software.

At this first meeting, Tony
Sheil of Knot Komputing was
elected Chairman and MNigel
Backhurst was elected Secret-
ary

A working party was set up
to produce a dratt constitution
and begin working on a
framework of ethical guide-
lines that will become the
CTA’s code ol practice. A
separate committee was sel up

Continued on page 5

SPECTRUM OWNERS

Why wail lor weeks? HIGH HPEED here
service hor all the solware you eould want
Just £10 lify membership, plus €125 par
tape (inc, P&F). Now you can TRY the best
programs BEFORE wou buy. Al tapes wsed
wWIR T mMaANULACILUTETS BETTeS Rudf
taday. S&nd £10 for Ide membership and
WEEl free taps 10
SPECTHAL SOFTWARE LIBRARY
13 Charlecote Road, Paynlon
Stockport, Cheahire SK12 104

o samnd SAE for detanls

£2.50
Orders 1o
Clares, 222 Townhebds Road,
winsford, Cheshira GW7T 44X
Tal: Winskond 57354

VIC20 (UNEXPANDED), super arcada
action games tapes! Colour graphics
and sound! Games lape No. 1! Punk-
man, Black Knight, Cavern Shoot,
Grand Prix, Side Shoot, Amaze, all &
for £6 inc p & p. Games tape No. 2
Froggy. Bomber, Breakout, Nibbles,
Bank Robber, Space Gobblers, all 6 for

£495 inc p & p. Fast delivery, from
Starraker, 21 Hoyle Road, Hoylake,
Wirral L47 3AG

COMMODORE PET 16K with casselie
recorder and counler, mCro assamb-
ler, tool kil, suparchip, books, manuals
and software, E450. Tel: 0253 68630

* x BRITAIN’S HOME COMPUTER WEEKLY * *

ORIC 1 "T TEXAS ey
St T, Ti 99/4A P, :‘._'l
CASSETTE LEADS / M| | CASSETTE LEADS | )
WITH MOTOR CONTROL | : £4.9 | ]
CiiM o DN o o i / e < :.5:"]_ . W B, //

DI o JACKS W, — ll,-" 1ML LIy LGS = P

AND PAGKING =
Singla FHecorder ondy
Cirders o
Claras, 222 Towntields Fioad,
Winsdord, Cheshire CWT 4AK

Tel: Winsford 51374

BBC MICRO B, Modal B, three months
old + book + magazines, £380. Tel
Swansea 474268

ZXB81, 16K + soltware, magazines and
books EG0 onmo. Tel: 01-297 9368,
Hayes, alter 4 pm

Continued on page 34
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TIISSILE ATTHGR

THE ULTIMATE EXPLOSIVE CHALLENGE

. %;W'r

HINE CODE ”"ﬂ' "|i'

M POST COUPON NOW TO I I N

SPECTRUM GAMES
FREEPOST Manchester M3 8BE

PLEASE RUSH ME A COPY OF

MONSTER
MUNCHER

Ghosts energizers

[} K- | l_.-_-i :.-|'|: Fr'l' l'r" :-'5"'| I- :I
and asecret escape authentic arcade ot e S S
P action MOMNSTER MUNCHER I_] D
HOPPER E G
ANY GAME JUST £5.50 I MISSILE ATTACK [ (]

SPECIAL OFFER -SAVE ON TWOII
SAVE £2.00 ON ANY 2 GAMES PAY ONLY £9.00

I | enclose a cheque/P.O. for

h INCLUDES V.A.T. AND 1st CLASS POST
' AND PACKING

ANY FAULT, YOUR GAME WILL
BE REPLACED COMPLETELY FREE

or please debit my Access Card

——

wo. OO0 IC LN O

. SPECTRUM GAMES NAME

“FREEPOST MANCHESTER M3 BBB Address
SAME DAY CREDIT CARD SALES

% 061-832 9143. (24 HOURS)
DEALER ENQUIRIES INVITED FREE POST — NO STAMP NECESSARY I
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How to submit articles

Aricles which are submitted for publication
should not be more than 3,000 words long. The
articles, and any accompanying programs,
should be original. It is breaking the law of
copyright lo copy programs out of other maga-
zines and submit them here — so please do not
be tempted.

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

Programs should, whenever possible, be
computer printed.

We cannot guaraniee to return every submit-
ted article or program, so please keep a copy. If
you want l0 have your program returned you
must include a stamped, addressed envelope.
Accuracy
Popular Computing Weekly cannot accept any
responsibility for any errors in programs we
publish, although we will always try our best lo
make sure programs work.

This Week

News 5
Computer trade association.

Letters 7
In defence of software libraries.

Womp Rat 8
A new game for ZX Specirum by Derek
Spring.

Street Life 11

David Kelly talks to Nick Alexander of
Virgin Games.

Euiews 12

Keith Brain looks at Telewriter — a
word processar for Dragon 32,

Open Forum 15 |
Five pages of your programs. '
Adventure 25
Tony Bridge's Adventure Corner.

BBC in education 26
Elements by Alick McWhirter.
Programming 29
Vic reconfiguration by Peter Wilson,
Spectrum 30
Designer by David Lawrence.

Dragon 32

How to write your own games (2) by
Keith and Steven Brain.

Peek & poke 38

Your guestions answered.

British software writers have long
been highly regarded by the rest of the
world. Many of our top business and
applications programmers are now
working abroad, tempted by salaries
and conditions that UK firms cannot
match.

Now it would appear that British
games programmers are about to
tread the same path as their more
business-orientated predecessors.
Parker Brothers placed an advertise-
ment in this week's Sunday Times for
“Hardware and software engineers —
the challenge in electronics is the
games people play”. The US-based
firm is offering up to £30,000 a year for
graduate programmers, with three
years experience of Z80, 8085 and
6502 assembly languages, who are
willing to move to Boston.

With the Timex/Sinclair 2000 due to
be launched in the US in June, there is
clearly a demand for innovative pro-
grammers. British software for the
ZX81/TS1000 is already selling well in
the US — and most of the major UK
firms have already tied up distribution
deals for their Spectrum software,

While the incentives for budding
games programmers to move abroad
are clearly great, | cannot help hoping
they will be resisted. Rather than
exporting our top programmers, |
would prefer to see us exporting our
top programs.

Next Thursday

Do you have what it takes to rule a
country? Could you defend a state
against its enemies without starving
your own population to death? Find out

Competitions 39 | next week in King Cedrick, a new game
Puzzle, Top 10, Ziggurat, Losers. for the unexpanded Vic20.
r S s S N e S S B BN S e — S S——— — — — — — e — 1
Subscribe to [
Popular Computing Weekly |
| would like lo subscribe 1o Popuwlar Computing Yyeekly I
Please start my subscriphon rom the SelE I
LK Addregses 26 zoues ot £9.98 [ 52 issues af £19.95 I
COwerseas Addresses, | 26 issues at £18.70 ' 52 issues al £37.40
Please tick relevant box I
I enclose my chegue 1o Popwlar Computing Weekiy 101
B L b bt e e e S P v B B b S A PP LR R T P i it l
AR R s bin i P rn i Bt e e b P R e B R e T i ok R R e i PN e 5 :

Please sand this form, and chague. 1o Popular Compuit

Whitcomb Street, London WC2 THF

ing Weekly, Subscnption Dept,, Hobhouse Court, 19 |
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TELEWRITER

the DRAGON 32 Word

Processor

TELEWRITER

Telewriter is the powerful word processor
designed speciheally for the DRAGON 32
Computer. It can handle almost anv senous
writing job and 1s extremely easy to use, i
vas all the advanced leatures vou need 1o
create, edu, store, Format and primit any
kind of 1ext, With Telewniter vou can
quickly produce perfect, iinshed copy for
letters, reports, term papers, articles,
technical documentation, stories, novels,
soreenplavs, newsletters. 1 s also a flexible
and efhcient way 1o take notes or orgamze

Illl,, 1= .If'll,! |"|:1:':*~

51 24 DISPLAY
The DRAGON 32 is an incredibly powerlul
and versatile computer, but for text editing
it has some major drawbacks, The small 32
character by 16 line sereen format shows
vou (oo Little of the text and, combined with
s lack of lower case letters, bears little
resemblance o the way tex1 really looks on
the page. Reverse video in place of lower
case just adds conlusion
Lelewrier chnunates these shortcomings
with mo hardware modifications reguired. By
using soltware alone, Telewnter creates a
new characrer set thar has real lower case
letters, and puts 24 lines ol 21 characters on
the s¢reen. That's more on-screen characters
than Apple 11, Atan or TRS-B0 Model 111,
l'hat's more than double the DRAGON 312°
wdard display

FULL SCREEN EDITOR
[!Ii,,' [-._'i-,_"-.'-. i'-,_" |_'|_‘|'_|._'-| i-u |_]|_*-\.i_"l|i_'|_'. 1o
maximum ease of use. The commands are
single kev {or single key plus control kev),
fasi, and easy to remember. There is no
need to switch between insert modes and
delete modes and cursor movement modes.
You simply tvpe. What vou tvpe s inserted
into the text at the cursor, on the screen
What vou see on the screen 1s alwavs the
current state oF your wext. Y ou Gan moe
quickly through the text with one kev curson
wvement in all 4 directions, or press the
Shilt kev simulianeously for fast, auto-
repeat. You can jump 1o the top or bottom
of the text, and beginnime or end of a line,
move lorward or backward a page at a hime,
Of scroll guickly up or down, W hen vou
ivpe past the end of the line, the wordwrap

[eature moves vou cleanly 1o the next

You can copy, move or delete any size block
ol 1ext, scarch repeatedly for anv patiern ol
characters, then mstantly delete i or replace
it with another. Telewriter gives vou a tab
T T R R e e |

Feder e I"I|'|'||"' 1 af |'I
¥ I} jpf T ' a4 4 '] L ! 3
PO N TR LR e o o o o O Rl el L T

The RAINBOY . Lo, 19s2

The only one with all these features
for your DRAGON 32

51 column x 24 line screen display
Sophisticated full-screen editor
Real lower case characters
Powerful text formatter
Works with any printer
Special MX-80 driver
Requires absolutely
no hardware modifications
* Tandy colour version

also available
R T T S —— s T e T T
key, tells vou how much space vou have leh
mmernry, and warns vou when the bl e
15 Tull.

FORMAT FEATURES

When it comes time to print out the finished
manuscript, Telewnter lets vou specify: lefi,
righl, top, and bottom margins, ine spacing
and lines per page. These parameters can be
st before printing or they can be
dyvnamcally moditied dunme printing with
simple format codes in text.,

lelewriter will auwtomancally number A4
papes {(1f vou wani) and cenire lines. 1t can
chamn print any number of text liles from
cassette withoul user mtervennion. You can
Lellar o start a new page anvwhere i the

ext or pause at the bottom of the [rAgC,

You can print all or any part of the 1ex
buffer, abori the printing at any point, and
there is a " Typewniter Teature which allows
vou o type straieght 1o vour printer. Because
Telewriter lets vou outpul numeric conirol
codes drectv (erther Trom the menu or
durmg prntng), o works with any printa

( Tandv, Seikosha, MX-80, Okidaia, NE(
80231, C, hhoh 8210, Centromes, GFE
lernuner, Smath Corona 1TP-1, ¢1e)

[here's even a special driver tor the Epson
WIX-B0 that [es vou stmiply select any ol 1l
12 tonts and do underbimme with 4 simele

underline character

CASSETTE INPUT/OUTPUT
Becaose the Telewrier makes using cassenie
almost painless, vou can sull have a
powertful word processor without the majpo

additional cost of a disk. The advanced
cassette handler will search in the forward
direction tll it finds the first vahd hile, so
Lhere' s no need 10 Keep retyping a load
command when vou are lost in vour tape.
The Verily command checks vour cassetic
save 1o make sure thev're good, You Gin
save all or any part o! the text buller (o
casseite and you can append pre-exishing
fNles from those you have i the butter
already.

ASCII COMPATIBLE

Telewriter turns vour DRAGON 32 into the
most powerful, lowest cost, word processor
in the world today. But that"s nor all. The
simple ASCIH conversion program provided
with Telewriter means vou can use the full
power of the Telewnter editor Tor ¢reating
and edining BASIC and assembly languape
programs. [t means vou can use Telewnter
o prepare or edit test files used with any

data commumeations PIOEran,

Telewriter costs £49.9% on cassetre and 1s

AVAILABLE FROM
DRAGON 32
DEALERS
NATIONWIDE

OR DIRECT FROM

MICRODEAL

41 TRURO ROAD, ST. AUSTELL,
CORNWALL PL25 5JE
24 HOUR ORDERLINE 0726 67676

I_‘

#H-F l-.|-

| T SEND FOR OUR FREE "
SOFTWARE LISTS FOR

I prRAGON 32 & TANDY §

IRANGE OF COMPUTERS. I

J PLEASE STATE WHICH ||
; COMPUTER YOU OWN

Name

Address

I Make .-'ﬁ type of computer

LPIease include a 1st Class Stamp
I B S S . -

| i
§ T 1 i 1 f ] y
T T Fhgy faees anpppe e d e Faan TR L ddfad

appla |l s atrademark ol Apg al mpuler, Inc.: &tar s

a trademark of Atarl, Inc,: TRS-80 |5 a trademark of Tandy Corp; ME-80 15 a trademark of Epson

DRAGDOM 32 is a trademark of Dragon Data Lid

n
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No Spectrum
upgrades

SINCLAIR Research has not
yet begun to offer Ram up-
grades to convert 16K Spec-
trums to 48K machines.

Ever since the Spectrum was
first advertised in June last
year the company has prom-
ised the upgrade. “"The prob-
lem 15 not how to do the
modification,” said a Sinclair
spokesman, “but  how
makes the upgrade available.

“We plan to make the ser-
vice available in sections of
16K purchase, fairly and in
sequence.”” he said.

Apparently the upgrades
will begin *in a matter of a
very few weeks,” at a cost of
L6l which includes parts,
labour and all postal charges.

Monopoly no
more

PARKER Brothers has lost 1ts
battle to keep its US
trademark in the Monopoly
board pame (see PFopular
Computing Weekly. February
24},

The US Supreme Court last
month upheld an earher Cali-
formia appeal court decision
that the word *Monopoly™ had
become a “‘commonly descrip-
tive name for real estate board
games.” The court ruled that
Puarker Brothers was therefore
no longer entitled to the
trademark 1t has held since
19335.

Peanut power

Continued from page 1
of 280 x 192 pixels — colour
resolution in this mode 15 140
* 192 pixels. Both upper and
lower case characters are pro-
vided.

The basic Peanut costs £29%9
plus VAT. Other prices (ex-

Ong

| clusive of VAT) are: disc dnive

card, £27.95: Z80 card.
f46. 51 Centromoes intertace,
£313.75 and RS232C, £38.25,

Language cards and an B(-
column card also cost around
40, A disc dnive is also avail-
able — cost under £2(K)

“The Peanut 1s priced very
realistically,” commented Mr
Roberts, “If it seems so then
one should ask why the Apple
IS 50 expensive.”

lhe Peanut Computer will
be avinlable from the muddle
of April by mail-order only
from: Peanut Computers,
Dewsbury, West Yorkshire.

: .,_:l:'

CTA chairman Tony Sheil (facing left) and secretary Nigel Backhurst (facing right).

Continued from page 1

to investigate questions ol
copyright and software lend-
ing.

The CTA is to develop a
standard warning against un-
authorised use of software. A
watchdog will monitor the
activities of lending libraries.

b

It was suggested that the CTA
might follow this with an ac-
tion to fight a test case,
Membership of the CTA
now includes Atan, Tandy,
Camputers, Bug-Byte, Silver-
soft, Carnell, Virgin Games,
Oxford Computer Publishing,
Lothlorien, Microware and

-8

News Desk 01-930 3271

-

Buffer Micro Shop,

The next meeting, to be
held in London on Tuesday,
March 29, at 11 am (venue yel
to be decided) will consider
the draft constitution and the
code of practice. Details from
Nigel Backhurst (Tel: 0530
33566).

Build your own micro

A GBUYE
board 1s h-.'in_s_l manufactured

based computer
by Adaptors (Engineering).
All that is needed to turn 1t
into a powerful computer 1s a
kevboard and a tv.

The board includes 64K
Ram. Its 16K on-board firm-
ware provides Basic, 6809

assembly language and DYE
Hex editor. Kevboard input 15
standard Ascn output 1o a
black-and-white television or
RGB colour monitor 1s possi-
ble. A colour encoder board,
which decodes the colour and
upper and lower case for use
with an ordinary colour tv, 15
available as an option,
Interfaces nclude a 1.6000
baud cassette port and five
S50-wayv buffer ports. These lat-
ter can be used to connect
discs, parallel or serial 'O
ports, up to 2M of additional

| memory, or a sound board.

The central CYE board will
sell for £185. The kevboard s
priced at £40, the mains adap-
tor is £10.70 and the colour
encoder board (available late
April) s £56. The disc inter-
face and operating system —
Flex Y% or a free format system
{enabling individual disc oper-
atng systems to be supported)
which can handle up to eighl
double-sided double-density
drives 15 £120), Serial and
parallel interfaces are sche-
duled for May.

Memory expansion options
include a 64K unit with Z5i)
second processor to run CP/M
for £97 or a 128K board for
L1160 which can be simply ex-
panded (only the chips are
required) to 2M,

More details from Adaptor
(Engineering), 94 Tower
Hamlets Road, Forest Gate,
London E7.

10-16 MARCH 19883

Apple fights
to ban cheap
imitations

APPLE is continuing its cam-
paign to stop the import and
siale in the US of what it claims
are low-cost Apple Il look-
alikes — so-called “rotten ap-
ples™.

The company has persuaded
the US International Trade
Commission to look into
alleged infringements of Ap-
ple’s patents and copyrights in
machines produced in the Far
Easl Hong Kong., Taiwan
and Singapore.

This move follows Apple’s
earlier, unsuccessful, attempt
to take legal action in Taiwan
Against two companies — Sun-
rise Computer Services and
Golden Formosa. The actions
were dismissed by the Taipei
court on a techmcahty, Apple
claimed infringement of copy-
right in the Apple [1 Rom,

Apple 1T “look-alikes™ on
sale in the US and Europe can
be bought for less than half the
cost of the original machine.

Price unchanged

TEXAS Instruments’ £50 dis-
count voucher scheme tor the
TI 99%4A home computer has
been so successful that the
offer 1s to be continued inde-
fimitely,

“The major reason the 99/
4A machine was not selling
was price,”” said Michael
Lunch, TI (UK)'s managing
director.

The TI99/4A now sells for
between £149.95 and £159.95.

5




THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE

This makes the ORIC-1 substantially more
reliable and versatile to work with and
what's more, at £99.95, yougeta
professional system well below the price of

How can Tangerne promise you a
professional computer for only £99.957
Because, unlike most computer builders,
we have designed the UL.A. ourselves.

t..

® o —_— 5 . - : L e ——
i | 2 o | d 5 [ -] T A - = !

mﬁ;:unﬁ-n-:gp

P [ ] DEL

CTaL ny TudkM

-ME--E--

SHIET

(Please allow 28 days for delivery) Subject 10 availabilites

Order your ORIC-1 direct from the designers

all leading manufacturers.

We can give you prompt service, quality,
reliability and full technical backup: The
ORIC Computer System will guarantee you
that and more:

@ 8 colour graphic display (8 foreground + 8
background)

@ 40 character by 28 line colour text display
@ High resolution graphics (240/200 pixels)
240 across screen, 200 down

® 96 User defined graphics symbols

® Microsofit BASIC software

® 6 octaves of music with Hi-Fi output and
4 preset sound effects — Shoot, Explode,
Ping, Zap

® Centronics printer interface (compatible
with a whole range of standard printers)

@ Optional Communications Modem

(allowing access to 200,000 pages of
Prestel and direct link with other computers)

@ Typewriter style keyboard
® Professionally written user manual by
well-known computer authors

® Oric Owner Magazine included with each
ORIC 1 purchased

@ Tan-Forth supplied free with every mail
order 48K Model

® Extended Basic (BBC etc) available soon

BY POST: You can pay by cheque, postal  BY PHONE: Just ring our telesales number
order, ACCESS - BARCLAYCARD-VISA ELY (0353) 2271/2/3/4

® Full range of business and leisure software
coming shortly.

= Mams tem
1o TANGERIMNE ks

Address ORIC-1 16K RAM

ORIC-1 48K Rabd

Iinies RCIEHT
Bi-maorithiby

i i
Ik s LT

l;ll:i”: '.::"..'..'I (1]l = T JATIME |

Pleasa sand me a full colour brochun |—_ Postane and packi

2 a VAT recoint please tick [_
ONWMPUTER S

H ol FegLir

TANGERIME C YSTEMS LTD. 3 Club Mews, Ely Cambs CBT 4NW




LETTERS

Machine code
instructions

noticed in this week's Popu-

flar Computing
(January 20-26)., in the Peck &
FPoke column, a question ab-
out three ZE) machine code
instructions: ‘in F.(c)". *Id (nn).
h"and *Id hf, (nn)",

The seven ‘in’ instructions
that input into a register, using
the ¢’ register as the port
daddress, are well documented
in the Z50) assembly language
manuil. They have the side
effect of setting the flags to

A bug by any
other name

very Spectrum does what

David Edwards describes
as a bug (PCW December 9,
1982). It 15 not really a bug
though.

When a six 1s pressed, in E
mode, two control characters
are nserted into the hne.
These are 17 and 6 (ie Paper
6). When Delete is pressed the
Rom removes the 17 code
first. When the line is re-
printed the cursor jumps to the
middle because the only char-
acter code in the line 1s now 6,
which 15 the comma control
code,

Andrew Pennell
I4 Swevn Road
Chiftonville
Kent

Weeklv

show the status of the data
byte read in — whether it is
zero, positive, etc.

The ‘in f.{c)' instruction is
not well documented in the
assembly manual (and 1 be-
lieve it 15 not available in
Zilog's own assembler), but
the corresponding machine
code 15 in the Z80 hardware
manual, so | felt justified in
histing it as a standard Z80
instruction: it is part of the
specification of the Z&0 chip.
Its effect is to set the flags in
the same way as for the other
seven instructions, but then to
throw away the data byte itself
without storing 1t anywhere,

The ‘Id fnn), hi" and ‘fd hl,
(nn )" instructions derive from
the way the Z80 was designed
to be upward compatible with
the Intel 8080. Both instruc-
tions are available, unpre-
fixed, on the 8080, and so they
had to be available on the Z&l)
as well. However, the Z80 also
includes the non-8080 instruc-
tions ‘Id (nn), be', *id be.fnn)’,
‘Id fnn)., de” and so on, all
prefixed. It seems that it was
casier o include a second,
redundant, version of ‘Id hl,
{nn)" and ‘Id (nn), hi" 1n this
5el.

Steve Vickers

22 Foxhollow

Bar Hill

Cambridge

For those of you who don't
know, Steve Vickers wrote the
Spectrum manual. He also de-

n the subject of software
libraries, we believe that
vour readers will find the
following of interest to them,
Part of our business at
Cotswold Computers is the
running of such a library
dedicated to the Dragon mic-
rocomputer, It is our policy
to approach software sup-
pliers suggesting that a finan-
cial agreement be reached to
enable us to hire out their
programs, So far. we have
reached agreement with 70
percent of the software sup-
pliers who have responded to
our imtial contact, The
minority of suppliers who do
not agree to the hire of their
software are however Keen
for the sale of their software
1o proceed.

Therefore, at present our
library has a possible content
of approximately 70 different
software litles. We are also

Software libraries defended

able to offer for sale at spe-
cial prices 90 plus pieces of
software for the Dragon.
Members thus have the
opportunity of sampling a
majority of software before
contemplating purchase,

As  previously intimated
the position is changing
weekly as additional sup-
pliers make contact and as
new software s released.

I hope the above facts help
to allay the fears of any
Dragon owners concerned
that they might join a library
only to find it fold through
lack of sottware — but please
inguire as to whether agree-
ments have been made with
software supphers.

David and Susan
Thomlinson
Cotswold Computers
Park Hill

Hook Norton

Oxon

— —

veloped the Jupiter Ace, in
conjunction with Richard
Altwasser.

The missing link

In my piece on machine-
coding the Spectrum — page
22 of your February 3-9 issue
— & number has gone missing
in the data for the first
michine-code routine. Line 50
should read:

50 DATA 205, 36, 126, 135, 135, 135,
50, 143, 92, 6, 32, 62, 32, 215, 16, 251
205, 36 [elc as printed)

ie with an extra 32 after 62 in
the second line. Also, less
seriously, the mysterious in-
struction:

LD 32600

in the disassembled listing of

the second routine should
read:
LD DE, 32600

Crealft Wickins

3 Farnham Road
Handsworth
Birmingham B2 SEG

Recording
problems solved

Ium writing to you to advise

vou on recording problems

with your Dragon 32. [ am not

a computer expert, but I feel 1

can resolve vour problems,

The following information has

been derived from Dragon

Data, audio experts and by

trial and error. Now [ have no

problems and find the Dragon

a beautiful machine to use. 5o

please try the following tips:

1} Do not listen to people that
say ‘get a cheap recorder’
— You will almost certain-
Iy need a good mono recor-
der with automatic level
control in order that your
data 1s not corrupted.

2) Volume control is impor-
tant, so make a note of best
sething,

3) Ensure recording heads are
clean,

4) Important: On a new tape
insert a pencil into cassette
and wind leader tape on
until it i1s just past the re-
cording head. If yvou rewind
the tape fully before sav-
ing, you will try to record
the program ** Title” on the
leader tape. Hence, on
loading. the Dragon 1s un-
able to find the program as
it looks for the program

“Title”, but does not find
|

5) When recording a second
program rewind the tape
fully and tvpe in Skipf “Ti-
tle of program”, switch on
recorder and press enter,
The tape will wind on and
stop just past the first prog-
ram — start recording the
second program at this
point. Do not leave too
large a space between prog-
rams, as the Dragon hears
the hiss of the blank tape,
and the recorder motor
rumble. and responds with
an I'O error.

6) If the above points fail, try
removing the jackplug to
gar socket when recording
and removing the jackplug
to mic socket when plaving
back, as somenimes a feed-
back loop 15 formed and
corrupts the data.

B Jones

19 Ceifn Park
Skewen

Neath

West Glamorgan

Complling the
errors

few errors crept into my
Compiler program
S T nd, A e
printed in the 24 February-3
March issue of your magazine.
I have listed the corrections
below:

LINE 27 PRINT'O™
LINE 50 PRINT("CF" AND
R&(PI)="0") 'O is a
lellar
LINE &0 RESGHN Pli="1"'I'i5s a
latter
LINE 50 .. AND RE(VAL"21="0C")

Also 1 would be grateful 1
vou would publish the fact that
my first name 15 Richard. not
Robin as printed.

Richard Wright
234 Kew Road
Richmond TW9Y 31X

Undeserving
astrologers

n this scientific and so-called
I"cn!i;;lm_'nml" age, 1 find
the supply of astrology sofi-
wiare as the ultimate insult to
human intelligence. It makes
me consider whether or not we
deserve the technology we
W

Perhaps 1t is fortunate that
computers cannot as vet think!

T P Byatt

A1 Wakehurst Place
Rustington

West Sussex
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N Womp-Rat, you are the son of a lowly

moisture farmer. Your mission is to de-
fend the farm from the hordes of thirsty
Womp-Rats which are attacking it.

The Womp-Rats start from the top of the
screen and move down towards your farm
| at the bottom. You are in the middle and
can move left or right, firing your twin
lasers up at the Womp-Rats until they pass
you. Then you can turn 180 degrees 1o fire
down at the remainder. You can only turn
once each row of Womp-Rats and the

Womp-Rat

A new game for ZX Spectrum by Derek Spring

number of rals increases with each suc-
Ccessive wave.

The program was written to make use of
Def Fn as a Left or Right String. Lines
10-190 set up the screen, the graphic
characters and the string which contains
the Womp-Rats. Lines 210-230 control the
movement of the rats.

Lines 250-320 control your movement,
and check to see if you are firing or turning.
Lines 340-390 are your firing routine, while
400-430 check to see if you are out of the

limits of the screen. Lines 440-510 are the
instructions, while 8000-9030 are data for
the graphics characters.

The figures in lines 20-30 correspond to
graphics character keys, all being used
with Caps Shift except 7s and 3s. Lines
170, 190, 280, 360, 365, 370 contain the
defined graphics characters.

The speed of the game can be changed
in line 310 by altering the maximum value
of G, but 5 seems best.

POPULAR COMPUTING WEEKLY




GO SUB 446

q
1@ BORDER @: PAPER B: INK 2: C
PRINT AT 29,0 | =
PRIMNT ﬂiizuim =]
PRINT AT @,@; INK 7; PRAPER
bEﬂHE &
S0 FGOR N=144 TS 147
5@ FCOR M=0 T0O -
¥ 8B READ S Fﬂ'i',th UER THRE$ (M1 +M
o
" BA NEXT M
B33 MNENXT M
1060 RESTORE
110 FOR M=8 TO =
1260 READ &
15&@ FRPOKE USSR CHES T sy 4 L TTFT =) =1
14 MEXT M
1S SEF FH AB$IiCEF,.03=CH:i TO =33
16@ DEF FN E$(CH.0=CHil+l TO J
17@ LET £=8: LET L=-1: LET ¥=21%5
LET Ef="Ff": PRINT ST 18.%v, INK
1. E%
18@ LET G=1: LET E=1: LET B=1
L ET EE:"
190 FOR C=1 TO E: LET D=INT (RMN

D293 +2: LET
FN BS%IiCS%s.D): NEXT C
218 IF B=1i2 THEN PRINT RT 2,0, "
THE WOMF-RATS HAUVE REACHED
YOUR HOISTURE FHRRH &GO VOU

CHE=FH RSI(CH,D) +"'C" +

HRAVE LOST YOUR HARRUEST": FO
R @=6 TDO B6&. BEEF .Si,: nNEXT W:
FOR ©8=1 TO 1668: NEXT : RUM
215 PRINT AT B,1;"
EE?J‘LET B=D+1: 1IF B=i& THcN LET
2308 PRINT AT B.1i; INK &;C%
240 LET G=1
2580 LET DE=INKEYS
260 IF D$s="n" THEN LET ¥=Y-1: G
0O 5UB 4G606: PRINT AT 10,Y+1:™ ™:
FPRINT AT 18.,.¥. INK 1 .E%
278 IF DS="m" THEN LET Y=Y +1: &
O SUE 420: PRINT AT 10,.Y-1; :
PRINT AT i1eé,Y; IMMK l,Eﬁ
258 IF D$="x" THEN LET LE$="L".:
PRINT AT 18,Y; IMK 1, E%: LET L=3

Z0@ IF Ds="Xx" THEN GO TO 340

310 IF G=F THEN GO TO 218
320 LET G=G+1: GO 7O =50
34@ LET M=10: LET N=Y
35@ FOR P=1 TO 9: LET M=M+L
36@ IF COCE SCREENS 1M, H) =3 THE
N PRINT AT M.N; INK ©;"D“. BEEF
B2 .20: LET S=5+3%: FRINT AT 2.1
s PFPAPER ©; INK 7:5: LET M=10: FO
R P=1 T7T0O 9: LET M=M4+l.: FRINT HT
M,N; " ": NEXT P: LET D=W: LET C%
=EN H:'FIE:!IE DY+ "“4+FMN BStCS,.D): IF
L A
“ THEN GO TO 210
oS IF Cs$s="
“ THEN LET E=E+1: LET
E=1: LET E$="A": PRINT AT 1i®,Y
INK 1, Ei LET L=-1: GO TO 136
37@ FRINT AT M.N; "B

S8 NEXT F

=85 LET M=10: FOR P=1 TO 9: LET
M=aM+L: PRINT AT M_,N;" ¥: MNEXT F
o998 GO TO 2106

400 IF Y <& THEN LET Y=0

41@ RETURHMN

428 IF Y>31 THEN LET Y=31

430 RETURN

440 BORDER 1: PRPER 1: IHNK 7: C
LS : PRINT PRIMT "YOU BEE H MU

ISTURE FARMER'S S50N.A HDORDE OF T
HIRSTY WOMF-RATS IS5 ATTACHING YO
VUR MOISTURE FARM ANDTHRERTENS YO
UR HARVEST. YOUR MISSION IS T

O PINPOINT THE UOMP-RATS IN YOUR
_T-16 BEFORE THEY REGCH THE F6&
4S8 PRINT AT 18,11; “CONTROLS®
_46@ PRINT AT 12,8; "N MOUE LEF
_47@© PRINT AT 14,8; "M - MOVE RIG
s 0

4280 PRINT AT 16,5; "X - FIRE"
490 PRINT AT 18,6;"Z - TURN 18©
Se@ PRINT AT 21.8; FLASH 1, "PRE

S5 ANY KEY": PHRUSE ©
518 RETURN

?gga DATA 24.,24,159.155,255 , 255,
galé“mﬂTn 199,129,129, 129,129,112
14 .25 .60.126, 125 .60, 60

129, 129
9623 BATE
4,9,36,58,102,12,58,54

EBSE CATA
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BBC DESKTOP CONSOLE

Tidy up your BBC Computer.

Television Cassette Recorder — Single or
Double Disc Drive
All accommodated on a professional console

This robust GRP Console also has provision for 10
cassettes and a foolscap notepad.

Size: 272in (700mm) = 31%2in (B00mm)
A WORTHWHILE INVESTMENT at £39.95
INCLUSIVEOFP &P

Cheqgue or PO to:

LAMPLAS (DURHAM) LTD

7/9 RAMSAY STREET, HIGH SPEN
ROWLANDS GILL, TYNE & WEAR

DEALER ENQUIRIES INVITED
ZX AND ORIC CONSOLES AVAILABLE SHORTLY

TAKE
INVENTORY

The Dungeon vaults are fil-
led with peripherals, software,
books and other goodies ex-
clusively for the Dragon 32
owner — from casselle recor-
der leads lo editor assembler
— from arcade games to Data-
base Management Systems,

Our stock of software is
selective, rather than exten-
sive, since we believe in value
for money. Feed your Dragon
on the besl programs!

Best selling game Salaman-
der's "Dragon Trek” £9.95.

Best-selling book "'The
Working Dragon 32" £5.85
Now in slock “Dragon Com-
panion” £4.95,

We now have the widesl
selection of Dragon Software
available in the UK (games,
education, business and utili-
ties). Send for catalogue

THE DRAGON DUNGEON

THE DRAGON DUNGEON

DRAGON
OWNERS CLUB

The Dragon Dungeon Club
monthly newsletter, Dragon's
Teeth, is packed with news,
reviews and information for the
dedicaled Dragon-basher. The
March issue of Dragons
Teeth, now out, includes both
hardware and software offers
and Club Members registenng
before March 31 will be eligible
to purchase Dragon badges
and sweatshirts at very special
prices.

Annual membership, includ-
ing Dragon’s Teeth, £6 (six-
manth trial subscrption £3.25).

PO BOX 4, ASHBOURNE, DERBYSHIRE DEG 1AQ

Tel: ASHBOURNE 44626

o e el e e o e el ol el o e ol ol o oV Wl o ol Vo ot S o S I

\ "CXTECH SOFTWARE
DRAGON

! ZX Spectrum Software

FROGGER
ANDSECMAN

FROGGER AND SPECMAN. Two escellent gamis
for the prics af ong!

SPECMAN i= probabdy the hest verzion of 8 Type
wilh great machine code graghics and saund
gifacts with thres 10 five ghosts . power pilts and &
real munchie mian who muenches away 0 all
dirsslinns unlike cheaper versions!

FROGGER. (& a wo screen superh representahon
ol this arcade classic and has full colour Hi-Res
Frogs. Cars, Roads, Logs Turtles and Riverbank
Plug Super sound eHecis

Both on one cassefi®E lor 1he speciiam

£5.00.

A o o o o A

Brcs

CENTIPEDE

CENTIFEDE AND PRAINTER. By the bme yiu read this aur
igtest ralease lar (e Specimum shidbkd be availablé

CENTIPEDE iz a lull colowr machine code arcade game where
the objert & 1o detend yoursel with your Laser aganst a st

rmapang CEALPRGE Wiich wieves In andl oud o the mushnpam
patch There are other versions ol this game Dul we fiink
wou'll prefer ours becEuse we always Sirive lor an exir

dimensian of reatism, which makes all {he differgncs’

PRINTER is anotner well ipved Ascade game, hefs yois must
pairl in between e numiers on a muliciipussad soresn
bafore you ave 1o overtap Price for the Spectrum 5 £5.00

KRAZY
KONG

KRAZY KONG. Anothar 100 per cent
machine code program. featuring three
screens of Hi-Res Gorilla, Barrels,
Fireballs, Lifts and & Running and
Jumping man who must rescue his
girlfriend from the enraged KONG! For
the Spectrum, price £5.00.

GORFIAN

GORFIAN INVADERS. A superb four
screen machine code program with
Invaders, Galaxians, Firebird and
Flagship. Multico-
loured Hi-Aesolu-
tion graphics and
Sound EHecls

For the 4BK Spec-
trum, price £5.00.

10

FIGHTER

PILOT/
cCITY

BOMBER

FIGHTER PILOT is an ingenious program for the Dragon 32. It begins wilh a
briefing session giving details of the fire attack waves and shows you piciures
of the aircralt which include Messerschmidt and Junkers, You have to get the
agroplanes within your sights and shoot them down. There are five different
screens including a parachuting seguence. |t makes full use of Hi-Res
graphics, colour and sound
CITY BOMBER involves bombing buildings whilst your plane flies lower and
lower towards them All this for the unbelievable price of £5.00.

HOW AND WHERE TO GET C+Tech Software PRODUCTS

Thete are three ways to get the tape that you require. Firstly you can go 1o one
of around 50 retailers in the UK and some more oversaas, there |s at least one
in every town and several in major ciies

Secondly you can ring our Telesales on D61-366 B223 and Alison or Shirley
will take your order and tell you of any olher gameas you might be interested in.
Last the most popular way is to simply clip the coupon and gend it to us at

C«Tech, 184 Market Street, HYDE, CHESHIRE, 5K14 1EX.

I PLEASE SEND ME THE FOLLOWING

I
I
I
I
I
L

MY NAME AND ADDRESS IS

Postcode '
| ENCLOSE E.

————————-———-—-——I_

-

WMIWWWMJWIM

]

%
|
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Street Life Street Life

Tomorrow’s
heroes

David Kelly talks to Nick
Alexander, head of the
newly-formed Virgin Games.

Computers are the latest arena into which
media-magnate Richard Branson is nudg-
ing his Virgin Group of companies. Bran-
son's decision to go for video games will
add another facet to an empire that has a
turnover of £50m and spans the record,
film, book and video industries.

This new tendril, called Virgin Games
(see Popular Computing Weekly, February
24), 15 located in miniscule offices in
London's Poriobello Road. Nick Alexan-
der, boss of the new company, has only
been in the job for five weeks, but
already he has a clear idea of what he
hopes to achieve: ""We will work on similar
lines to a record company. Instead of
having in-house programmers, we will
build up a roster of successiul freelancers,
using Virgins substantial resources to
promote them."

The record industry is something Nick is
familiar with. After leaving college, he
worked for EMI records marketing such
bands as Angelic Upstarts and Dexys
Midnight Runners.

After becoming Marketing Manager for
HMY Record Stores, he got his first taste
of computers when he was appointed to
mastermind Thom/EMI's push into the
video games market,

“All credit to a chap at Thorn/EMI calied
Byron Turner. He saw the potential in
video games five years ago and he steadi-
ly built up a number of titles. When | joined
all the titles were already there. What | was
s0 pleased about, particularly as | had to
market them, was that the software was
original — we didn't have Space Invaders
and Pac-Man rip-offs.

“What | did was to take all the programs
available and put them out. Rather than
just releasing five or six, we wanted to
| make a big impact. We didn't expect all the

tittes to sell well — we recognised that
there were some weaker programs. The
problem really for Thormm was that all the
matenal had been produced in a vacuum
— they had never been in video games
before.

Virgin birth

Towards the end of last year the manag-
ing director of Virgin's record chain left o
go o a video company. And, largely
because of Mick's earlier success in giving
the HMV record stores a facelift, Richard
Branson approached him to see if he
would be interested in the job. "I said that |
felt the video games market was more
interesting. Richard said it was something
he had been looking at too, so the idea of
Virgin Games was born — it was really a
series of coincidences.

“At the moment what we are looking for
is existing programs to put out. Already |

Street Life Street Life Street

Life Street Life

-

have been sent some material that is quite
remarkable — there are people writing
some very different kinds of games."

Nick is keen that Virgin Games should
not get involved in doing wversions of
established arcade games for home com-
puters — he feels this is a destructive
approach. Virgin will operate as a market-
ing and distribution centre. The emphasis
will be on individuals.

“I'm looking for a pool of freelance
machine-code programmers who have
some material so we can start to build their
name. With some of the smaller com-
panies we will credit their organisation, but
it is much harder to market a software
house than an individual in a way to catch
the imagination of the public.

“1 am sure that it is an almost inevitable
part of the way the market will build up that
there will be "video stars'.

“I strongly believe that Another Title
from Virgin Games is less interesting than
Another Title from Joe Bloggs.

“We should have the first game out at
the beginning of June — this gives us
plenty of time to get our distribution sorted
out before Christmas. | would like to see us
put out 30 titles this year. It is unlikely that
we will offer the same game on more than
one machine in the beginning — | would
dearly love to pick up titles that we could
launch simultaneously on more than one
machine but, for a program in machine-
code, that is not so easy. Besides, different
sorts of people buy different computers.
The sort of game that would be a sure-fire
success on the Atari need not necessarily
do well on the BBC."

The new company is interested in soft-
ware for any machine, currently available.
If the Oric can be produced in quantity,
then Virgin will do material for that too.
“The Oric could be like the Dragon: | was
amazed how the Dragon 32 sold with
virtually no software back-up. | think that
situation is changing though — as the
market broadens, attention will switch from
the hardware to the software."

The software market is still growing at a
phenomenal rate. Nick points to market
research which shows that 90 percent of
those who buy a computer do so to learn to

program. Six months later only 10 percent
have done so. The rest are playing games.

To begin with, Virgin software will be
cassetie based, "We will keep an open
mind — | have no hard and fast feeling for
the carnier for our software. | don't see any
rush to get into Rom for example — and |
think people are happy to pay a bit less for
their games. The only advantage was for
piracy reasons, cariridges being more
difficult to copy, but | have recently disco-
vered that it is comparatively easy to pirate
Roms. In the US there are now ways of
easily down-loading Roms into a sort of
Eprom. As far as I'm concerned, cartridge
software now looks less attractive.

""Presentation is one of Virgin's
strengths and our packaging will be in-
novative. We also have to try to discour-
age people from borrowing a friend’'s copy
of one of our cassettes. Home taping is an
enormous danger. We have seen the
video-tape business almost destroyed
over the last two years.”

No incentive

Even now 75 to 80 percent of the video
market is illegal material. If that was lo
happen to the software market, Nick reck-
ons the supply of new games would just
dry up — there would be no incentive,

Nick sees the new Virgin Games sub-
sidiary as being ideally placed in the
market. "We have the resources to put
behind a product to market it for all its
worth and to put it out to as wide an
audience as possible. | see our immediate
competition as companies like Quicksilva
and Bug-Byte rather than Atari and Thomn.
And with the resources within Virgin, we
can sell more copies of a given program
than they would be able to.”

As for Virgin, the parent company is
obviously taking the wventure seriously.
“Richard is aware that the record industry
Is not going to continue to grow at the rate
it has done. He is mindful that video games
could be one future for Virgin.

“The cult heroes of tomorrow could be
the computer programmers, not the musi-
clans. Rather than programmers putting
on sequinned suits, maybe we will have to
redefine what a super-star looks like!" 1
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REVIEW

A word or two in your ear

Keith and Steven Brain take a close look at Telewriter—

a Dragon word-processor.

One of the advantages of the ‘look-
alike’ design of the Dragon is that
numergus programs have already been
developed in the US for the Tandy Colour
Computer, although certain differences in
the Rom mean that some programs are
not directly interchangeable. Without
doubt one of the most impressive prog-
rams produced for the Tandy Colour Com-
puter is a word-processing package known
as Telewriter. A new version of this prog-
ram, specially modified for the Dragon, has
now been launched in the UK by Mic-
rodeal. At £50 it must be the most expen-
sive Dragon program on offer, so what
exactly does it do and can any software be
worth a quarter of the cost of the computer
it runs on?

The basic function of a word-processor
i5 to create and store text in a computer in
such a form that it can easily be edited,
formated and printed. Word-processing is
rapidly becoming the norm in the business
world, but trying to explain the value of
word-processing to those who have never
used it is like the old Bob Newhart record
where he plays Sir Walter Raleigh trying to
explain fobacco to the court of Queen
Elizabeth the First! While word-processing
is every bit as habit-forming as smoking,
the side-effects are probably restricted o
eyestrain and perhaps an inability to write
without a keyboard and vdu.

In essence, a word-processor replaces
‘rough drafts,” ‘notes on scrap paper (or
backs of envelopes), and repeated rewril-
ing of commonly-used text. It enables you
o type out your first thoughts and then
easily modify them as your ideas change,
before finally arranging them on the page
in the most suitable way and printing them
out. A standard office package like Word-
star cosls around £250 and runs on a
£2.000 machine.

Habit forming

Telewriter comes on cassetle and con-
sists of a machine code file, which is
loaded by Cloadm in less than a minute,
and started by Exec. The cassette con-
tains four versions of the program, but
these only differ in that they are configured
for different printers. It also contains a
demonstration text program and the Con-
vert program. The programs are repeated
on the reverse side. In addition, the pack-
age includes comprehensive documenta-
tion, comprising the Telewriter Tutorial,
Reference Manual and Moving Basic
Programs in and out of Telewriter.

The tutorial starts from scratch and
assumes no previous knowledge of prog-
ramming or word-processing. It provides a
step-by-step introduction to the wvarious
features of Telewriter in a very well-
presented, accurate and understandable
form. The reference manual covers much

12

of the same ground, but in a more ordered
format, and has a comprehensive index
and a useful command summary table.
Although the program was originally writ-
ten as a word-processor, it can also be
used as an extended editor for Basic
programs, with the aid of Convert.

The only little complaint about the docu-
mentation is that the alterations for the
Dragon version were obviously done with
good old-fashioned Tippex rather than
Telewriter (apparently because the only
copy of the text was on the non-compatible
Tandy disc version and in the 4J5).

When Telewriter is executed, a copy-
right notice appears. Pressing Enter leads
to the main menu, where the available
commands appear in inverse video. These
are Create, Edit, Save, % Save, Read In,
Append, Verify, Format and Words. The
main menu also gives the name of the |ast
file read in and the amount of space
remaining for text. At start-up, space is a
very reasonable 18,500 characters (about
9 A4 pages), which compares well with
about 7,000 in Worderaft on the Vic20.

Pressing the appropriate key (first letter
of word) carries out your command. Create
and Read In are the only commands which
destroy the material already in the texi
buftfer, and they are carefully mug-trapped,
requiring upper case confirmation of your
intentions before being acted on. Edif
leads you to the text currently in the buffer,
returning you to your last position in the
file.

The Save command requests a filename
and then transfers the whole text file to
cassette. As liles are saved as machine
code, transfer is much faster than with
other low-cost systems which use Ascii
dumps. The useful % Save feature (called
as '%’') allows you to save individual parts
of a file, while Append allows you to add

another file from tape to the text already in
the buffer (very useful for dealing with
‘standard’ text and for merging programsj).

Verify checks that your text has been
saved successiully, before you delete your
file, and is an essential part of any serious
text-processor. As the program contains a
useful Aulo-retry mechanism, it does not
crash if you start to playback in the middle
of a file, so rewinding the tape to the start
every time |15 not necessary.

Calling Words displays the number of
words and lines in the current file. The final
command is Format, which lakes you lo
the second (format) menu which is con-
cerned with arranging text for printout,

hen you press 'C to create your first

file, the screen clears to buff. A black
L-shaped cursor flasheas in the top left-
hand corner next to a small black square,
which marks the end of the file.

Instead of the normal very limited 32
columns by 16 lines display of the Dragon,
with inverse graphics to represent lower-
case, a much more useful 51 column by 24
lines display, with true lower-case,
appears magically before your eyes! With-

Right Aerow # curvor 1o #nd o1 TTRE
| Leit drrom = curser to begianing of Line

o ppbhedded toreat code
s ynderline deliarker lor AI-B0 only
1-% & gyer dedineable contral codm

mA(N MENY CORM&NDS lomE eyl

Eow Crpatw new tint fule ldeatroys aldl

£ » Jusp back to Editor tnon-destructive)

5 = Save all teak 1o Butier to Lipe

T o Gawe sarhed block of test to bape

B o= Aead tn Eenk Fole Irpm Lape

4 = bppend teal 10w from Lape to end el bulfer
J o Yeridy 15kipdd Shap ta end af lilw on Lipe
F s Juss 1o Frynt/Foredl aeny

W o« dord and lise ceunt for all or part o terl

EPGOM FONT TABLE

0 » clear sprcigl foats inoreal font)
t pFpRanLl e LEEL kI

7 » double (ESC &

3 o condensed 1501
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REVIEW

out doubt this feature alone puts Telewriter
streets ahead of any of other word-
processing program for the Dragon that we
have seen. The display is quite clear, but
looks ewven better if you turn down the
colour on your tv to give black and white.
Even on an ancient 12in black and white
portable, which we were using while writ-
ing this review, the picture was crystal
clear. Shift-0 switches between upper and
lower-case, but holding shift down in low-
er-case mode also produces upper-case,
as on a normal typewriter.

Streets ahead

If you continue to type, wordwrap will
occur when you exceed 50 columns, so
that words are not broken. Text is always
inserted at the current cursor position,
which can be moved one character or line
in the appropriate direction with the four
arrow keys. If shift is held down at the
same time as a cursor key, auto-repeal
enables you to move faster through the
file, and scrolls the screen if the top or
bottom is reached.

The Clear key is redefined as a Contro/
key (that is special functions are assigned
to other keys if they are pressed at the
same time as Clear). For example, Clear
and the arrow keys will move you to the top
or bottom of the file, or the start or end of a
line, while Clear P pages you forward, and
Clear — pages you backwards through the
file. A character to the right of the cursor is
deleted by Break, or a whole line may be
killed with Clear K.

Global search and replace

When you insert additional text into an
existing line, overflow may occur on to a
continuation line below the current one,
but the text can be simply realigned with
Clear A. No hornizontal screen scroll is
provided, but this is not really necessary
when you already have 51 rather than 32
characters on a line. If you are entering
columns of figures, you will find the Clear T
Tab function useful.

If block markers are placed at the
beginning (Cfear B) and end (Clear E) of a
section, Clear C will produce a Block Copy
al the current cursor position. If only the
end marker is placed, then Clear X will
cause a8 Block Delete from the curremt
cursor position to the end marker. Block
Moves are achieved by combining Block
Copy and Block Delete.

ST E MEF

T E-T FrEirs

Another very useful control function is
Clear G for Global Search and Replace,
which will search the text for any pattern of
characters which you define, and then
allow you to automatically replace them.
Clear R gives replacement and Clear N

=8
-2 = B
SCEE 7
o

The g ofFice. The heoaia and B
Feans =2 L EE .

w—: I'H._‘tlllillé--'

l._llr-lir- W= Jnes send thess

Seatente to & Ewrs :
fhrh-ﬁ“- he's in M.

o e L

=

moves you to the next occurrence of the
pattern. This facility is extremely useful if
you want to replace people’s names in a
lefter, or if you cannot face typing something
like ‘cyclopentanoperhydrophenanthrene’
maore than cnce!

If you start to insert text at the start of a
long file the system slows down, as the
screen has to keep rewriting, but this can
be overcome by use of Speed Mode which
inserts a temporary file end. Finally, Clear
M returns you to the main menu.

Obviously, you will want to get your
words down on to paper al some point,
Pressing Fin the main menu accesses the
format menu, where your printing para-
meters are set. If you now just press P, the
text will be printed exactly as displayed on
the screen (provided of course that you
have a printer attached). The ditferent
versions ol Telewriter allow you to use
virtually any printer (except the idio-
syncratic Sinclair), but even the humble
Setkosha GP-100A we use at home costs
more than the Dragon,

Line Spacing, Left Margin, Characters/
Line, Upper Margin, Lines Page and Bot-
torm Margin can all be specified, and all or
part of a file may be printed. The default
value for characters/line is 50. If this value
Is increased and Edit used to return to the
text, most lines will overflow on to con-
tinuation lines. This looks a bit messy, but
does not stop the program handling lines
up to 89 characters long.

In addition, if Page is not set to zero,
each page is numbered. Wait will halt after
each page (for single sheets), and Queue
allows the sequential automatic loading
and printing of a senes of files on cassette,
making the effective memaory capacity very
high. If you use an Epson printer, then any
of the four available founts can be called,
The final items on the format menu are
Direct, which allows you to send Asci
codes straight 1o the printer, and Typewri-
ter which sends text to the printer when
you press Enter.

Another feature usually only found on
full-scale word-processing programs is
Embedded Codes, which can be placed in
the body of the text to modify printout at

‘ment for those who require greater storage

that point. Format Codes can change any
of the normal parameters to give indented,
respaced or emphasised text, etc, while
New Fage automatically moves the printer
on to the top of the next page. Centering of
lines is supported and a Header (heading)
can be printed at the top of every page.
Finally, use of Define Direct lines at the
start of a file means thal special control
codes (up to 15 characters long) can easily
be inserted anywhere in the text.

Basic programs saved in the normal
manner are not compatible with Telewriter,
S0 conversion IS needed. To get Basic into
the correct form, you first need to save the
program as an Ascii dump by
‘Csavefilename’ A. The Convert prog-
ram on the Microdeal tape is then loaded
and the Asci dump read in and converted
to a new machine-code file which is
compatible with Telewniter, Convert also
works in the opposite direction, to make
Basic-compatible Ascii dumps of programs
written within Telewriter.

This method enables you to have a full
screen editor which has all the functions
(like line swap, replace and copy) which
you wish had been included in the normal
Dragon editor. You can also use it to
merge programs via Append, or to include
actual program lines in documentation.
Although you can write Basic in Telewriter,
you have to be a litlle careful about
entering all your lines correctly. And, as
you cannot Run the program within Tele-
writer, you will have to finally debug it later.

The only things obwviously missing from
Telewriter are ustification (alignment) of
the right-hand margin, so that the outpul
appears 'typed’ rather than in true ‘printed’
form, and an on-screen word, line and
page status display. If these paricular
features are of over-riding importance,
then you must look elsewhere, but you are
going to have to do without a lot of other
important features if you opt for one of the
other Dragon word-processing packages.

Conclusion

Telewriter s undoubtedly a ‘real’ word-
processor which provides an excellent tool
for the serious Dragon user, It is suitable
for the small business, or the professional
writer, as well as laking care of home
word-processing chores (if you can't im-
agine a 'home word-processing chore' you
should watch three kids fighting to be first
to use it for their English homework. We
are used to Wordstar on a Superbrain,
but have not noticed that much prac-
tical capability has been lost in coming
down to this level. The price may look
steep at first, but you really most compare
it with something like the Wordcralt Rom-
pac for the Vic20, which at £125 for fewer
faciliies no longer looks much of a bar-
gain. Also, a disc version is under develop-

capacity and more rapid access to re-
cords,

Telewriter 15 a highly recommended
package which demonsirates the potential
of the Dragon as a serious machine.
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DONTMISSTHIS Atlast ... |
INCREDIBLE OFFER! Exciting AND Challenging Computer

Games for Two Players

CONFLICT A total war for two players involving both

the machinery (armies, missiles, warships) and finance

3 : (stock market, oil, piracy) of conflict. | enjoyed this
\ : strateqgy game  (Computer and Video Games)

_j ) GALAXY CONFLICT Raise a fleet of Battle Eoncruisers

then move from bridge 1o bridge taking full control and
responsibility in this battle for the heavens. Born
galactic rulers will do well. "Galaxy batltle sets new
trend” (Sinclair User)

YES, 5ﬂ EAMES' On cassette lora Games Include — ZXB1 (16K) and Spectrum (48K)

FOR YOUR MICRO the following: programs on ONE cassette. Full size professionally
AT Tan e Sincl=sir printed board. Counters and markers. Two pads dis-
SPELCTRLM posable maps (Conflict only). Comprehensive instruc-

ZXB1 LYNX tions/rules.
DRAGON #Professionally packaged in high quality attractive
ATARI Vi(=1) box.

‘ﬂ)pl&l D A #Each game only £11.95 inc. Postage or £22 for both
o games.

CASEADE| ALURNATON # Available from W. H. Smith, Butfer, Games Centres
SOFTWARE EE} B AlB and many other retail outlets or mail order from:

CASCADES HOMISE
BARGANT LANE
LLANDOGD

GWENT Iﬁll 'L'rll||||- I"-'-'ﬁ" =
L WALES
NS AP

-S-UTJFI-'F-E-HEEE-?!IE-EE-FER------------------- 5 g Dt“]“ghurgh HI]E[L Eastbourne

| enclose cheque/P.O - < Vi : East Sussex BN20 8LY

Name
Address

amanbel" DRAGON AND BBC MODEL ‘B’ SOFTWARE

of(wm'e

DRAGON AND BBC MICRD 'B' SOFTWARE THE EDG GRAPHICS p.ﬂ.CK.ﬂ.EE £oa Q&

DRAGON 32 SOFTWARE FOR THE BBC MODEL 'B’ microcomputer

DRAGDN-TREK £ a5
A raal fime version ol e clissss space game featunng full colour factical, stetus and
long-range scanner displays, hypérprobes, the Fasns Oueen, Flngons and Klngon

SOUMPACENES, DR LU, SOUAR IOV Cr Il PR SV DR DEVE, Loy An advanced picture drawing system developed by a firm of consulting
SRR ITIE::' Pl_ql'rlflll-'"' in': Ih;:’:u DR O DN COME Ddmppee f”r. TEpRge gt arnginears o the oil and utility Industnies world-wide, Uses cassetie lapes 1or

TN JUESELR Sl HeariReD Dragon Dala Approved o oftware and picture storage and is controlled entirely by normal keyboard
WIZARD WAR £7.95 inpul — no extra hardware required. The main sysiam lealures ara

T3 A game of megical combet betwean the Wizards of the Tr-Suns for supmamacy of the
plamal Xarg. 'Boin dexiariy and deduction are meedad m order (o ouiwit your opponant as
71 spell g fraded agans! spell Comes complele with 12-page ilustrated spall Doos

JOYSTICKS (2) REQUIRED Dragon Data Approved " E“'*I'-'-”E ':”3’1“;""""3 N MOoE Dh1 or 2
w CIual ane ..I_.'E'I I C ]! 5B A e
GOLF 7 a5 a3l a OQical Coou angas at any tme
An accurale intempretation of the game of golf writlen by & keon club plier, Allows * Drawing functions
maatch ploy Defwesn two players or one player may play using (he Stablelord poins Lines, boxes, circles, arcs, test, shape repetition
svslam woidely used ior competiion golf. Festures full club selection, hazards, oufl of = ;
bownds and playver kandicaps Dragon Data Approved w Drawll‘lq aids. Gnd, elastic band, save and home cursor (5 positions)
GRAND PRIX L7195 & Colowr il
Da you hawve the potential 1o be a champian Formula Dirie crpesr ? Feoig owl, when your
race on these B lamous grard orix circuils from artund iBe world, Fofd 1 of 2 players L3 -I":"‘[ “l"l-'dD“l' E-hl'_l'-ﬁllr'lg L CLFSor I:ID':‘;””:".'. Iﬂl"l.]':rl. AR, Colour menu nl-ll.-.l
IOYSTICKS (2) REQUIRED Dragon Data Approved current colour
GAMES COMPENDIUM D1 E7.95 * Saving and Loading of picture using cassetts tapes £
S great gamas [or the who®e family Loy I'.:r"'rI::-;.- Biackiack, fingdom, Huml the
Wumaous, Mouahts and Crosses and Lunar Lander Oragon Data Approved * Multi-file picturas facilitaling very complex drawings
YULCAN NOUGHTS AMD CROSS5ES L b rl.’-u-in'llnr:] cross-Rairs cursor
A threa-dimensional game of noughis and crosses for one or twd players, 150 scluodes ]
& 360 piayer oplion wherne the machine plays itself. Can you out-think your Dragon? #* LUsar instructions/prompis

Dragon Dala Appraved This package comes complate with & spiral bound manual

Send SAE for catalogue of our full range of Dragon and BBC model B software.
Cheques or postal orders payable to Salamander Software,
27 Ditchling Rise, Brighton, East Sussex BN1 40QL. Tel: 0273 771942,

Please add 50 pence P & P to all orders.
Dealer engquiries welcome. Proeramers wanted: Good rovalties paid
| . P

W m E s s 8w
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OPEN FORUM

Open Forum is for you to publish your programs and ideas. Take care
that the listings you send in are all bug-free. Your documentation
should start with a general description of the program and what it does
and then give some detail of how the program is constructed. We will
pay the Program of the Week double our new fee of £6 for each program

published.

Strikers Revenge
on Vie20

This original game takes place outside a
factory. Unfortunately two of your workers
are standing on the roof throwing “things”
at you. You (the boss) and a director have
the skilled job of. catching the dropped
items and then running to the waiting lorry

on the left which will drive off,

You must then move back and catch
moare — BUT: there are only two minutes
to grab as many as possible and you are
only allowed to drop five things. If you
manage to caich twenty you can get your
revenge (on the workers) by Firing Them!

It is not as easy as it sounds — so why
not try it? Movement instructions are in the
program. Beware, things speed up!

Program notes

530
35-65
70-130
135-165
170-200
205-215
230-245
250-255
260-290
295-320

Sets variables

Liser defined graphics.

Screan display.

Decides what is thrown and by which man.
Pokes the "'things” on o the screen,
Checks if object is caught.

Checks keyboard, prints men.
Dropped object

Caught object.

Ending remarks.,

325-425 Sets up naxt screen

430-475 Insiructions

Main variables

M = Tabulation for printing men.
MS = String for printing the men,
L0S%,L2% = Various lorry strings.
PO = Position of object.

D = Amount of objects dropped.
SC = Score.

A DOSUBAIR £9% FOKESL.B GOTO 36
f.ﬂTr{'r: v-_:tl'th._:Eg___ T T ZEG [FF1=dTHEMNATr="@ _ JINWM T o™ "SENe i
=5 Sl=ibB. & PUREJEETE. 15 Sl=0 FORESl+i.8 CET MAFSTEE CHIEDE [ 5T TR Y
IS M=o Ch IR | o W10 NN )T 278 POFES], 230 GOSUEZZ0 PORES! @ [FMaTHERC2C
28 L'-_-"" TTERL TRREEL 7 TeEEL 1 e N T P cas PELNTTAEM  MAE
ig Lod="TTTIR] ARSI /0 eRNNEE] | 0E U RNCS ) |8 ranime ™ B0 ROTODER
38 P TTTTEESMEED AR AT R e 1 255 FOKE3S3TT, 180 PRINTLIF FORF=LTOZ00 nE - TA FEIITSFS FIRR=LTO00 NELTR C=Sf+
E Ftﬂﬂ—t‘ill:ll_j. FERDE FOLETLITEwA, B HEXT 30 POEEZSRTT. O COTO138
D DaTRae apag- 31,83, 12T 295,011 1180 119.0. 221 . 22 . 251 295 FOKE3S065. 240 FORES1+3. 20 FEINT"SBETINE = UF V' GO0 ESiel.d GOTOIIG
by e U e 280 FORE3SE<a, 248 FRINTY il DECEFEDL = 7 s
S8 DATHE, 16, 1ad, 200,242, 246 124 . %€, %6 104 .24 |24 = 180 =8 P75 .E2 RS FO E-:TT} - e L ey e
LI T9.595, 6.2, B, L8 " YD FRTHTHY EBUT Wil LeCeEns
F5 DATH4E, %e, 6. 1€, 16, 16 %6, 40, 8. 8, 135 {26 | 9% ¢ '[: pr.[”-.--q-:E'r-nuj'}iril'l-'- 3
- "= —— - - . . = ol i e gt Pl -
_le II1B°IFIF|:Im I‘_- 20, 38, 54, 34, 34, 55, 255, (155, oE, JER JEe Jewm o oec —mo ZZ0 FRINT"BRERHELL DOHE IS FOFAsITOSERS (ECTA ko
65 POREISSES, 255 i b el e e e N R il Ll
TR OPRINT T S 30 FORA=OTOSES POKETES HEAT FRINT'2' POREIL+2.& FOPELL+1, S48
75 PRINTTAK 6" e * -f' FI':IF.H--I_-"':TI_:'I' IKETeditdA, 11 HEAT FRINT'd ¥ EL1 FE=] Zdi
ol FOER=]{TOE PEINTTAR & "@0E A * HEXT SAD BRI onmm e R R R R p ] e ]
&S F'FIH"_IF RIJITREERAS ) 3 ¢ CAD FEINT "Hienel iR v ey sERl bR EEE R A I'Wlllllll.I -
@ PRINT=ASIIIIIIIT9F | o =S HENTA
%5 FORA=LTOT S5 DRSET="8d | "hERl T T Teaia
168 PRINT"FEEIERVEREEkE 5 0 PRIHT Y =~ =T ; z
185 HEXT 395 PORELSS @ T=T-1 FORESLv:. 4
118 PRIHNT"ERHERRREELY 3 & o EFPEER 137 =38 AHDE =2 THEHF=H=] G Ti) ==
i15 PRIMT"ERRRERRERD @ = im TFPEEE (197 w=30 THEMGOZL IS4 =
120 POMETEES 3 POVETTIW. & FORETS408 . & FIMEIGED. 6 220 IFPEER.: 137 veZ 3AHDM=" 1 STHEHi=H+1
&3 PONETEEZ FORETES4 5 FOREZESdZ .4 POFEZSSE4 4 35 CEINTTEE: M FFsES
13 FEINT"TI® FEINTLOF PRINT"TH TR FREINT SEm 7Y sleieieeieieins | nlsis0den rp0ue]
135 IFTHTLEND | i e THEW LSS J58 [F T DTHEM295
T4 [FIMT EMD: L83 =THEH]SE b GOTOI SIS
i43 F=3 PP=l FO=7TEZ3 Fzd4 FF=7 Fled GOTOITE I0% FORSF=4d@TOSTER =23
185 IETHT (D e e i e” TrACATOIZA 110 PORETEELOGFSIT
EFINT L FHDL ] &2 3=2 THEN LS5 115 IFFE v kM=o e S THE B =S + 16 e " EOLESY 2 FORAE] TR HE
]lf:i" F=::' EE=1 r:.l;,=_-.i-_-.: FeT FE=3 F1=7 SOTO170 -lll_l F ol EE‘;:E';:# :':_ -:?FF-'|HF|I =L+l FORES1+2 o GEEZL 133 FoER=]TOZ2E HENTH
IE'E FaX FF=l Fl=77]8 F=d FFaT Fle=d 42 NENTEE TaT=5 FETURN
I7@ FORT=1TOPSTEFFF FeF+1 [FF=FF THEWF=F { 433 FEINT' B TRIFER = EEVEMGE"
] PE'"E'"". i B E5T FFRIMT - E=eBB@NRBIEY -, TWEED"
:'gg rr";:ljlﬁ;}lfér'a?mlﬁu 440 FEINTACFSF DM =LEFTONBMBBKF 7 FIGHT «RIGHT®
=’ = A= o = == THE SEEI E AdB T ! THEM T0 i 31 P
198 IFSCeZBTHEMIZS ::1 I:-'I'I'-rll1 SILATCH THE sPRIHEES MADTHE SFELE HE CREFY THEH TO THE WRITTHEG L
125 PORESE: 178 19T Lé=C "DEESH0Y THEHZ 95 I':I'Irl:r-r'IT"r"ll_l HARYE 2 MIFUTES T TeH TFHE
- oo - - b 4 [ E = Ml E T HE*,
<8 POKEPDT. F FOLEFMH-ZOTZ0T. 2 FORA=LTOH HEXTA 455 FRINTVIF Yl CATCH & THEM _' LR FOVE Ol 10 THENETT SCEEEN'
288 IFPEEECPD* T4 22 1 =Jd 7 THEMEGK E= | . 200 GOTOZSH IS0 PORE |22, A = . A
218 FOREFOST, |1 46= FRINTYWPRESSE SPACE TO PLAY
415 IFPO=B0TETHEHSSH I78 CETHF [FaE=" "THENRETUEH
=8 GOSUES30 PORETE @ MEMTT TR GOTOSTH
225 PP=22 PO=FO+T P=L19 GOTOLTD
S30 FEIMT SREalT T 10 RSO0 Ol [0 [0 o [ieegs e o Duca e e
~3% [FFEER « 137 =3pRIM=" | THEM|&lt=1 (D00 a=
4 [FPEEKL L7 eI 3RNHIM= " | STHENM=M+1
R NETEICE L Py e e C Strikers Revenge
S0 FORE=ITOS0 POLESE. 130 FIA=1Ta00 HETH pE-| FED FOFR=1T00 |
HE TALE D=D+1 3 Sy ) A b}" Simon Tweed
the UP/LEFT/RIGHT arrowed keys add’' 860 IF INKEYS-"" THEN B&0

Lunar Lander

on Dragon 32
The program as listed is for use with a

change.

190 15=INKEYS: IF I15=CHRS(B) THEN CS=0 ELSE
IF 15=CHRS(3) THEN CS=63

191 |F I5=CHR%(94) THEN C2=0

Change instructions from line 830 on-
wards to use the arrowed keys and the
space bar to turn off engines. The Rem
lines explain how the program works,

joystick. To change the game to play with 192 |F1S=" " THEN CS-4d5: C2- 45
18 EEENEN R AR R R R R R E T . oS
8 ‘333 LLMAR LANDER OM DRAGOWIZ wxx 298 15 RCGRRECoh THEN Pl Ries
M EREEEER R R AR R R ROk 2K 388 IF AY=Z30 THEM GOSUB 32 A=ZR v1=RES:Y1 3 Ai=f
%8 GOTO ale 318 IF Bcwl® THEW Bw1®
38 BT=Id0a80 320 GOSLS 770 " INSTEUMENT ROUTIHE
62 STREEN 2.l 330 IF B=Bi=d THEN IF ABSCA-AL 1}3 THEW R=R1+IRECH R=AL 5 COTO 320
@ Led 348 IF B-Bl=B THEN Z=R-Al GOTOIGER
B8 AP="CI1EME, SATDILTDIATDILTDIRTOIL A DR PDIL?: BLIB0L, LID1ISIDIL ID1E3IBRT FSB T=(R=A1 30, DRI+FEEB=B1 33 [F BESIZIPAESIH-Fl )} THEN IT=ABES{B=Bi /ES0HLT 1 AwRl+d
RAILUHILRS LAY 3E0 FOR H=@] TD B STER ECHCE-811
9w PRODE 3,1 PCLS COLOEE, 3 PCLE TR AL=AI+T
18 DEFL AF 3R TePPOINTOAL=Z . Held ) Ti=PEOLNTE A1+20, He14 2
LIB PRETCLZ, 4.7 PEET 18, 4. 30 PESETC 1.6 20 PEETCLR 6,27 PSETI IR 3. 25 398 [F TE=3 THEW 49@
PEETLIZ. S 23 ; 4D@ IF TeZ OF Ti=2 THEM TE=TE+l
128 COLDE 2.3 418 Al=maSE] 2
138 DIM RI22 143 GET (B.23<28, 145 R.0 AZ@ PUT CR1.HI=C Ri=ZF. W+ld 1, M, PRET
l4@ PLLE &3¢ IF C2<21 PAnl FIQTHEN DRAW'"BM +S5TR#L [NTIRI+@3 3 3¢ | " STER [HTo el L § i "Mmed | &3943
158 BCREEW |.@ =3 LINECAL+B. He S -t Al+1d  H+ 17 3. PRESET.BF ELEE LIMECAL1+8 Hel] (Rl d, H+]d 3, PR
168 ¥=189 GOEUBSSR ‘LANDSCRPE BOUTIME ESET.5F
178 AwmEKDC 280 ) @@ FUT (B.B— ASZZ. G+ 04 1. 8, FEET 440 IF F*@ RND (CS<I@ OF C5H93 OF C2<217 THEH PLAY
1608 PI=@ F=2ZR V=B Y1=RND @002 Al=@ M=Sp Ted Ti=3 | TE=R 498 MERTH
198 CE= QYIS TR @) C3= 0V ETEE | 3 AER IF Fim@ THEM Fmp
28 Pompas] 470 COLOR 2.4 LIME (@, F)—<F. 7). FPSET LIME—C247,7 ). PEESET LIME (B Hi—CF.8),PSET L1
Zi@ IF Fi43 Amb Fe@ THEN SOUMD 198, 1 HE=C 247,81, PRESET | COLOR 2.3
FAE IF Fimp THEH SOUMD 288, 1 COTOZER 480 LOTD 138
238 IF C2421 THEW YWe'véd 1,920 1 ZA-CF ) Fmf = 458 IF Vi=£ THEW 348
2B IF CECI@ THEM Wisyi=] EwE-2 =38 [F Te3 THEN Sa@
238 1F CEE3 THEM ViaW]+] FefF=3F BiA IF Ti=® THEH S0@

BEE Veiy-, TS
ETR Ri1=f @l=H- R=R+y] A==y

VIRTINO A"

Turn to page 19
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DRAGON 3
EDITOR ASSEMBLER -+ MONITOR
Assembler lunchions include ORG, FCA, FOR
FCC, EQU, BME and Her or Decirmal addilion
subiraction. The ASSEMBLER is of the Twa
pass Global type. Moniter confains wuseful
rinitings anabling the user 1o write and run
machine code programs. aupplied on cassed

1e + user mamal 27 65

D.BTI .
Contains five super games. OTHELLD
BREAKOUT, AWARI MOONLANDER and
RAFFLES

Fascinating entertainmént tas all the tamily
|:|I||'|I ES.0a

0.6.T.4 Mcads
PTERDQACTYL. Destroy al
they haftch BEal o1t the
PTEROOACTYLE
TORPEDOD HUN

ihe Egps bekmrg
atiacking

Cimilar fo thi ARCADE

version 30 perspective. Ships furfer away

Qe NIQhHEr poimls
HORNWETE. Vary fas1 game. Kill the HORNETS
o i BIJE DUl bewars wiskn angy 1ney

ALL DRDER

INCLUSIVE, SAME DAY DESPATCH. GEND o A

FTWA

gwonp down lining Shngs
only £6 95
DISASSEMBLER

The idesl ool to have droend . Disassemble
the BASIC to see how i1 works, Make use of
sdiibnoutmas, pic

Supplied on casselle £11.85
D.G.T.2

M Code games. SMAKES, Ki
fhiy-kill you. Up fo 12 gizm

All throg games

Ifem beforg
ofakes 5 one

tirmsg

LANDER. Land waour ofaft on the Lunar
surface p
INVADERE. 313 Invacers, mplher Shig, J

defendars, 9 skill levels A
HI-RES + sound
CHESS M/'Coda

B Splectabie IBvels of play

Hi-Resolution desplay af board and mEcEs
Cursor comimg! ‘makn’ SelBcien

Specilice pieces may ba <ol up [0 BOIE CRakS
probiems -
Supplied on cassefis 4+ nsbructons, E7 895
E. FOR LIET

fhres games In
£6.95

J. MORRISOHN (MICROS), 2 GLENSDALE STHEET, LEEDS LS9 844
Callers welcome please phone (0532) 480887

“AND WHERE THE DRAGON'S TEETH
FELL ARMED MEN SPRANG UP"

Dave Town and Keith Nathan announce

SON OF DRAGON BYTE

LAST CHANCE

10 ASH ROAD, HEADINGLEY
LEEDS 6

Tel: LEEDS 744235

A LOT MORE ROOM FOR A LOT
MORE COMPUTER SOFTWARE,
BOARD GAMES AND BOOKS

?ﬁiﬂ&?’

The affordable FORT

THE VERY BEST IN MACHINE CODE
FOR THE ZXSPECTRUM & ZX81
Al programs supphed doutie recorded and mailed
For plass by retorn.  Prces Jpciude VAT and postage

vl FMd |"|.lrr.l||'.n- SAE For full tar

vt MASTERFILE  sovem e

and reporting system, 5o flexible that it is eqgually usible Tar your ¢ 11-.1!'1-'u-1 tegls,
calalogues, stock control, text exiracts applications are endless. Fully user
defined data gnd report display formats, dynamic vanable-length hila, records
and data iterms. Fully menu-driven with powerful search facilities, sorting, iotal
average, update, multiple independent Tiles, printing. Yes, we aim to support
microdrive when Uncle delivers  Nearly all the BE s wsé o maching code, so
T A7K peer Dol & Tormed e th @ ample file pnd 22 jpage mandal, E1%.00

NEW \I{ lhtt‘ | 1] l{l""lb for 16K Spectrum owners

We hove produced a subset version of MASTERFILE called MASTERFILE- G
It has most of the features al big MASTERFILE, with 7 pre-defined report
formats and 6 pre defined Fields g name, address, etc., and we have found a
wseful 4500 bytes of file space. MASTERFILE and MASTERFILE-16 are fully

file-compatible” and will happily process each other's Tiles, so that 16K owners
who upgrade 1o 48K can use their old files immediately . Complete with 12-page

manual, priced al £8.85
FLEASE REMEMBER TI 1

h'l.ﬂ.._-r'IF_HFILL YOL RECQLU

= GULPMAN .

hl_,q_,u LF Ui

with 15 mares, 4 chasers, laser defence, 8 grades, 9 speeds, demo mode, choics
of joystick contral. "'&n extraordinarily good pragram’’ raves Boris Allan r'-.'||
We think you will agree. EG 85

:Tﬂ«fE CLEARLY WHICH YERSION QF

Fopular Computimg Weskly

w! almost wentical spec 1o GULPMARN 475

:HI 64K FXB1 THE EAST ONE is the predecessor to

MASTEHRFILE and 15 10 use all tieer the world mow. Specilication 1S wery ssrmalar
o MASTEARFILE. £12.00

]I‘ll‘ £ EH

Campbell Systems, Dept.(PwW),
15, Rous Road, Buckhurst Hill,
Essex, 1G9 6BL, England.
Talephnna ﬂ'l 504 - DEBB

Forth: A full implementation of this very fasl running
language. |deal for writing fast moving arcade type
games. Allows the full colour and sound facilities of the
Spectrum to be used. Fulure Microdrive enhance
ments will be made available. 48K Spactrum only

19.95

Chess 1.4;: 10 levels m/c. Graphic screen display. 16K
ZXB1 only

Invaders: Very fast m/c action. Includes mystery ship
and increasingly difficult screens. 16K ZXB1 only

Mazeman: A fast aclion m'c game that repro- X81
rduces the spint of the original. The Speotrum
version includes excellent graphics and sound
16K ZX81 and 16/4BK Spectrum.

445

Adventure 1: Based on the original game by
Crowther, this game was the start of 1.hr:
Adventure craze. Reviewed Sinclair User.|ss

Features save game routing as the game can
literally take months to complete. 16K ZXB1 and

48K Spectrum.

ABERSOFT

ZX81

8.95 9.95

7 MAES AFALLEN,BOW ST, DYFED,SY24 SBA

EN
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SOFT WARE LIBRARY

Low-cost weekly hire of Games, Adventures, Utilities and

Educational Programs.

We have a large selection of software in our free
catalogue for Popular Computing Weekly readers.

@ Membership only £6 for 12 months.

® Program hiring from only 80p (plus 25p p&p).

@ New titles constantly being added.

® All titles with publishers permission and royalties

paid.

Join today by clipping the coupon below or send for your
free catalogue and see for yourself our fantastic range of

software.

|

on Dragon 32
his program is designed to work on a
Jragon 32. It uses the standard graphics
sharacters available on the Dragon to give
gn impressive kaleidoscopic effect using
111{:-51 of the available colour set when
Jsing the text screen.
| The program gives an endless display of
:olourful symmetrical patterns

IDRAGONN

10-16 MARCH 1983

SPECTRUM §

L=Length of one li
G=First number o
A%$=Graphics strind

Program notes I

2.5 Clears screen sef
7 Selacls random Si
B Changes directio
10-17 Displays full grap
18 Returns to start rf

1 FREM SPARKLE |/
2 MNs

ZXsas

Serious Application Software
for your 16K ZX81 16K or 48K SPECTRUM

(Please specify)

MATHS

For children 5-12 years of age +—"/, all with exceptional HELP tacility {hull
step-by-step explanations) and optional entry of units, then lens. £8.00

SHARE PORTFOLIO

Analysa and track investments, listings by tfransaction, all current holdings,
p & | analysis by shara, etc, E10.00

SALES LEDGER

Ideal small business system, day-books, stalements, elc for up o 200
accounts, £10,00

PURCHASE LEDGER

Llay books, remittance advices, elc for up o 200 accounts. £10.00

INDEX/RETRIEVAL SYSTEM

Four levels of data, usual facilies inc search on keyword or part of word,
for up to 800 records. £6.50

BRIDGE

Full scoring system displays and prints tull scorecard, totals for 5 rubbers
and all hands played. £6.50

MORTGAGE

How long will any mortgage be if the rate increases? What should | pay i
the interast rate changes? Mortgage tells you. £4.50

RETAIL ACCOUNTING

Excellent retailing system, takings ' product sales analysis etc, £10.00

INCOME TAX

Check your PAYE code, tax deductions and calculate your future net pay
£10.00

Zx SAS 42/45 New Broad St, London EC2ZM 1QY

(DEPT PCW) (sae for more details)
T T T

Introducing

NAME:
ADDRESS:

!
l -
SUBSCRIPTION RATE UK £8.00 || OVERSEAS E£14 D
!
f

The independent magazine for
Dragon users — monthly

52 action packed pages showing how
to make the best use of your DRAGON

# David Lawrence, * Which software
author of "Working program should
Dragon’ explains how | buy?

to handle Data Files

SUBSCRIPTION ORDER FORM

I To! DRAGON USER: Hobhouse Court, 19 Whitcomb 51, London WC2 THF
PLEASE SEND 12 IQQUEQGFDHAGENUSEHD

CHEQUES/POSTAL ORDERS SHOULD BE MADE PAYARLE TO: DRAGOM USER
i &ir mail rates can be supplied on application to the subscription department)

17
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CUMPUSENSE LTD

Computer Systems Consultants

286D Green Lanes, PO Box 169
Palmers Green, London N13 5TN

Tel: 01-882 0681 01-882 6939
DRAGON and TANDY COLOR software

1. DEMON — Machine Code Moniior — COLOR DRAGON carridge E18.95
A complele systerm for entering machine code programs, as reviewed in Popolar
trﬂfflﬁ.lf-"'lg' Wasakly VWal. 2 Mo, 4 — ga5y 10 usn A usatul ool reasonakly
priced”

MNow lor Tandy Color awners as wall!
£. DECODE — Machine Code — COLOR DAAGDON cariridge C18.40

This cariridge could save you a small lorfune! DECODE converts TANDY COLOR
BASIC programs to DRAGON BASIC and vice versa. Just load a TANDY tape an
your DRAGOM, or a DRAGON 1ape on yvour TANDY COLOAR. and run DECODE ta
corwer the program ino the other BASIC! (Prove it works — conver it back again!)
MNow all your COLOR compuier owners can take advantage of all that lovely
DRAGOMN software!

LU R R L LR L]

Autnorissd Distributors for Spectral inc. USA, TSC Ing. USA, CEC Inc. USA

GEN AF TWARE

DRAGON 32 PROGRAMS

SULTAN'S MAZE by Christophier Hunt

Enier the 30 Maze in sgarch ol 1he Sultan’s ewels, bl beware, your SIrengeh may fun out, o
you may com@ lage-in-tace with the Mad Guardan. A mutt-dificully game with faniastic
graphics and sound Price £7.85.

EDUQUIZ | by Puter Chase

Thres great educatinnal quiz games. Bel on the answer ol your cheice and be @ winmer! Eduguiz
makes lgaming Tun’ Un Mes lage, emprove pour knowhedge of Geograpny, Inventads and
Thit inventions and the Kmgs and Queens of Greal Brtan Price £9.95

EDUGQLUIRE N by Peler Chase

Three mare subjects in the Edugiar senps. This fagpe halps v ez abind Writers, Paimiprs

and Musiczans. Price £3 85,

FUNMATHS | by Peter Chags

Improve your maths whike you play these live great games! [0 Number Bace you st Beal the

comguter, or & inend, 1o exactly 100 by pating the numbers. Maths Maze asis q .--=.| a5 @5 you

wark your way arouid the mard. Chemist is 8 game of atios, where yod mix Pan chemecals

I";.II'Ig I'Il:ll fo get blown up! Dragon EIH-'. 5t ~,'|| il Bloll Bl papdase |l_| cadrdinalis yhu fiave o
. 1 means paEck arinm 1=sls wniil mesmnrg in

chasers, lmer defence, 9 grades, 9 speeds, demo
.1 An extrancdinarily good program’ roves Horie
Popular Computing Weekly. We think you will agree, E5 85

1fI|' £ x81 we almost sdentical spec to GULPMAN

1|::':r-:i4l~i-Eir-E'-’ Tl'll:.« E&&T ONE 15 the predecessor to

MASTERFILE and is in use all ower the world nows. Spectlication is very simmilar
to MASTERFILE. £12.00

Campbell Systems, Dept.(PW),
15 Rous Road, Buckhurst Hill,

Essex, 1G9 6BL, England.
Telephone: 01-504-0589

Intraductory atfar — any three BASIC gamas lar £19, 85
Order by ADCESSWISA or chisgue by telenhone or posi. 24-haur answerohone senvice

L T e e e e e L TR iy Ik

Imtroductiong price
= 3. DAEH— Machine Code — DRAGON ceriridge C18.95
E A true 6809 assembler for e DRAGON Compuier Aszsembly stalemens are
= emared in BASIC mode and can be mlermized wilth BASIC statements. Use BASIC
E for inad and save and far edi nO SOUrcE smple and no bime wasted lsaming mew
E EEEITIEME & sophisticated product for a demanding fasH. (Available msd-March
= 1983)
= 4 JPACE RACE — Machine Code — COLOR/'DRAGON eariridps E1E 85
E cassefle E7 .85
= Acton packed arcade game. Chase around 1he Irack destroying hordes of aliens —
= walch out for the mines! Usas keyboard or Joysticks. 15 skill levels, high resolution
= graphics, sound. Addictivel
= 5§ C-TREK — BASIC — COLDR/DRAGON cassetie £7,05
E Swper space adventure gams graphics and sound, aestroy the HI-'||;||_'-'1'=. balore thay
E get you. Heal lime aperation (no time tor 12al)
= 6. DESERT GOLF — BASIC — COLOR/DRAGOM caszeiie £7.095
= High resoluton display and good sound effects
= 7. FOKER — BASIC — COLOR/'DRAGON casseite £7,95
= Fast action, excellent graphics and sound, machine code assisted lar spoed!
= 8. PIRATES AHOY — BASIC — COLOR/DRAGON cassetie £7.95
= An adveniure game. Solve the puzzies to ind all the freasure — absorbing
= BOOKS
= Lenventhal — G808 Assembly Programming e
= php S0p
1-'I

L L T T T T T T T T T LT

=
]

FORTH FOR
THE DRAGON 32

‘DRAGONFORTH is an implementation of Fig-FORTH for the 'DRAGON 32
microcomputer but with a differance

As well as the enormous power of the FORTH language, ‘'DRAGONFORTH' can also
execute BASIC statemenis. This combines the superb DRAGON sound, graphics and
Floating-Point commands with the remendous speed of FORTH 1o produce an unparalleled
hybrid. You can write a whole program in BASIC or a whole program in FORTH or any
mixiure of both |

If not already convinced send £2 50 for the 60-page manual (redeemable against first order)

‘DRAGONFORTH' 1s professionally packaged, sensibly priced, guaranteed for life and will
be despatched by return complate wilh free demonstration graphics program

AUTHORS: Oasis Software will market high quality programs you write in 'DRAGONFORTH
We pay a lump sum on acceptance and a generous royally. Lel s hear from you!
QOASIS SOFTWARE, LOWER NORTH STREET, CHEDDAR
SOMERSET. Telephone 0934-515265

£18-95

INC. P&P AND V.AT

S,

ACCESS ORDERS - =0 0= B
TAKEN BY PHONE "NESLIF " T LdF IFSE 2/
DEALER ENQUIRIES WELCOME | 24 HOURS A DAY N -
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OPEN FORUM

T T a—
From page 15 TSB 1F C2¢21 THEW CARM-CoBM1 38, NDED]Lo01BL1BOLL | BROLBLIBUIL 1UI
3§E égrgpgé:walvﬂ HelE1=F O PPOTHT (RE<32.H4121=2 THEN 6D gzg EE;IT?f.:T;;“ ” L'_;ﬁ,;f":eﬂ*:]
;;g g.gr;pgé;”r'“ﬂ-"*li'*'ﬂ OR: FPOINTULATHZ, Hel8aR THEM Tod COTOD S0 3;2 Fpi:TE‘Bn:h;':,_l.le- E;'.Ei_ﬂlﬁ;:l::.- Té:J:;ﬂH"'i'l;lL THE LANDER. THE PONER 1% IWCRERSED
SER FOR Ww)] TO &R STEF 3 PPE= "01TS0Y " «ETREE [T H+]1 123 HOHRBL( T THE FURTHER UF THE JOYSTICE [9.° N
CEH+1 17 LB 8L ) 64 1/ PLAY PPE B4B PRINT:PRINT"HI-FITCHED BEEF MERMS YO ARE  LOW DM FUEL. THIS SWITCHES TO R
578 CIFCLECR1+12. Hed 1, Wod,a HIGHER PITCH WHEW YOU RUN OUT OFFUEL," PRINT PRINT'PRESS JOYSTICK BUTTON TO STRR
SO0 MENTH e i a8 PLAY" T7P¥I1C3C0EF GoDEFGOMCOEFGEOEF GOACOEF GEDEFGO3
ot U e i Eé: ':_'LE ?ﬁz:; £3280 JAKD1 3= THEN 869
2 ] 2] M i H fm] TOT ELAY T EFG" T8 CLS H d ik JTRE
E'I:I‘F-FL'I-J:EITEE:! L,ff"",';,r 'u“é-f:?.“r ;B;EI:}E.':-'T'rw;E.E pn”ps.:rw-:nls %-Lim e gaA FOR [=i TO @ FOR DD=1TOSE: HEXTDD PRINT ' HEXTI PLAY"TEA0IGFEDCGFEDCO4GFEDCGFED
] nﬁ-tﬂ':' Fpr-;r PRESS JOYSTICK BUTTOM 7 COIGFEDCGFEDCOZGFEDCCFEDDD1 GFEDDGFERLE ~
53R IF ( PEENT SH250 ANHD] =] THEW &3 B98 FORDD=| TOJ0E  HEMTDD: GOTOD@
G4 GOTOidE@ gas DATE &Y, 119,87, 127
EER COLORZ, 2 mmt BCLE | THECH, ¥i=C0 . %, PEBET i@ DATA 127119 187 L&7
GEAQ WeHsRNDL IS IF KIS THEW Hm2S9 SR DATA 99, 119, 98, 127
ETR Y1=MMDL & =30 [F ¥+¥1318S OF Y1+vi7@ THEN &7@ §38 ONTA 1k7, 119 fera1er
EBW YYevey] S4B DATA 127 .87 67,67
£59@ SOUND 2001 LIHE ={&,¥ ) PSET 393 DATA BF. 1259, 213. 247,128,213
=P@ [F &L 7PEm THEW SE@ ELSE PAINT C@. 19250, 2.2 AR DRTA LET ?3.353._24?'.?3._222
FI® COLORA LIHECR B={ 299, 183 PSET. B8F COLOR2 . 3 578 [DATA 99.93.223.3497.93. 215
oM BESTOSE SE8@ DATA 127,117, 201247, 117. 223
I8 EOR ER=Q TO 4 FOR RO=@TO3 READ XM FOKE 1938«RS+IZURE, MM HEKTRY.RR 390 DATA B7.117. 213 . 247.117.213
TAR FOR FRE=2 TO & FOR F9=QTOS RERD WA PDFE 1545+RT+ 32468, Md HEXTRY,. BR
TER FOR FREs] TO 3@ PSETIRMNDS 55 1. PNDC 18802112 0 HEATER
TER FETLUNN
TR COLDE® LIWE! 134,830 198, &) PSET.BF COLOAY IF CHBC1R THEWN DEFRI"CEER]49
SLIRNIMe SE1ULRIUIRIBDaL tURLT!
Lunar Landing
by Brian Cadge
Sparkle L-Length of oneline cn the screen. 3 E8R 0 0 O 18
p G=First number of graphics available. g ENEJET' LA % S 4 DRy e TR)):
on Dragon 32 A$=Graphics string. B ASI) = AS: NEXT
. A , ek 9 D=-=D
[T]hm prﬂgzral:r: s de?}lgma{d :jc' dﬂ E‘r?. a RGarT e 10 P=0.Q=S:FD=0THENQ=0.P=§
ragon ; uses the slandard grap |E-"."'- 9 11 FORK=PTOQSTEPD
characters available on the Dragonto give 2-5  Clears screen sets vanables. 12 FORJ=KTOQSTEPD
an impressive kaleidoscopic effect using 7 Selects random graphics and random colour 13 PRINT e A + J « W + K =L, RS(K) : - PRINT @ A
g Changes direction of display +K«W+J+L, ASK);
most of the available colour set when J, .. Displays full graphic screen 14 PRINT (L A+ J« W — K« L, RS{K) :: PRINT G A
using the text SLTRe. _ 18  Returns to start next pattern. FKeW = Js L. AS(K)
The program gives an endless display of ) 15 PRINT i A — J+ W+ K« L, RE(K);  PRINT (i A
colourful symmeiiical patierns. 1 REM SPARKLE — KW+ JsL, REK);
2 LIS 168 PRINT fn A —Jo« W — K « L, AS(K) : - PRINT i@ A
3 A=282:D=-1 K+«W—J=L, A RHK) .
Maln_uarlables : d W=4:S=7L=32:M=22:G=121 17 NEXT : NEXT a
A=Centre of design. 5 DIM RS (S) 18 GOTO6 by C Trigg
w Id changing the Print statements to Lprint. machine code methods. Spectrum owners
or The map occupies 20 lines of the display can experiment with colour to show the
on ZXB1 so that the bottom 2 lines can be used for different continents and perhaps use a
The World is for ZXB1 with Rampack. It is titles or possibly time zones. blue background for the sea.
quite straightforward to input and can be Readers may wish to try scrolling the A competiition could easily be based on

printed on the £X Printer using Copy or by  picture to the left using string slicing or these ideas,

= - o —

1id REM THE WORLD BY D.H.COX
20 oIt ug iR, A2
2@ LET uUsili)="_ .-

"so 1= Usimy = - o -

u ek P .
l ——
.., .
ol

—_ »

X - 2

i 1Sy ="~ b E -3

.!l P FT Uki{idi= = ]

m'-uﬂ’_ 1_:|i111.11 = [ <=8 -

n

48 LET Us(id) =" S

LET U (13 =" -
"
-
-

1

i ihET Ligilal
i LET Ligt ] ="
1B Lev ustas ol

193 LET UEily)a

283 LET usiigl

al®d LET U%iig)

22 | ET Lig{Z@®) ="

: ]

238 £98 L=1 To 20 = The World
fL3 2] or

2708 NEXT L s =

283 PRIMT “THE YJaRLOe = HE L-!GHLD b}-’DCﬂX

—_— — —— =
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OPEN FORUM

Jaws
on BBC Micro
In this game you are given 3 ships and
have 30 missiles to fire. The deadly shark
will move across the screen, gradually

moving down, whilst dropping ravenous
babies on you from time to time. The game
ends when you either: run out of missiles,
lose all your ships, or the shark gets to the
sea bed and gobbles you up.

Al the end of the game you are given a

suitable comment on your score.

Program notes

Thiz program works mainly with Procs and Defprocs,
The shark is printed at nes 220 and 230, using
{4 B}.AS and BS are the variablas that draw the shark.
D is the position of the basa,

1v* RFEM #=##+ BH E E B J A W 5 sasss
17 REM #ss== BY JAMES SCHUMANN ##=
14 REM #=#me AGE 11 YEARS ##zxasxas
1S REM ++#++a*% FOR THE BBC MICRO #*=
17 REM ==#%4 MODELS A OR B ####%¥s
2 MODE7:FRINT:FRINTCHR®1Z2G: CHR®141"J ; A W : SY":PRINTCHR$13I03: CHR$141
] a | ll i E':FRINT:FPRINT
2 PRINTCHR$1Z2"You controel & moving missile base at":PRINTCHR$132"the bottom
ot the ﬂtlantlc Ocean. The":PRINTCHR$13Z2"area vou are in is teeming with sharks"
: FRINTCHR % 1 “You have I0 missiles,and you must wipe"
e FﬁINTLHHtI“*'Dut as many as you can.":PRINTCHR$1I3Z"But be carefull.,the sha
Fk might drop”:FRINTCHR®132"one of 1it"s babies on yvou'":PRINT:FRINTCHR$133"Use
7° to move left., 77 to go right":PRINTCHR$1ZZ"Use *M" to fire.":PRINT
45FRINTCHR®:1 34Y"FPRESS *SFPACE T START"
S G=GET$:IF G%=" " THEM 1@la:ELSE 5@
{O1e A=2:B=10:D=14:C=1:A%="¢txm": Bs=""+>": DS=0:MI=30: G=14:5H=3
120 REM#=####4#SET UFP GRAPHICS®#E#s&5%%
1936 HMODET
1ddley FPRINTTAB(L, S)SCHR$133"8HIFS: °
1656 FOR kK=1TO EH.FHINTTAB#E~J}'EHH$14?“Hit“:G=E+5:HEHT f
16&6 FRINTTAEB(A, iCHR®1Z9:CHR%1413"Jd " ' * s - 5 ":FRINTTAB(&,.3) s CHR$12Y
iCHR®1415"Jd * H (3 [ " g
16760 PRINTTAB{L,21)3EHRS132" ALY I QI~EQ LA~ C2i L4 C2 L) "ED ™"
1083 FRINTTAB(S, 23)CHRELID"MISSILES="1M]
1GAS IF MI< 19 THEN PRINTTABC(L7, 220" 0
1890 PRINTTAR (20, 23)CHR%131"DEAD SHARKS="iDS
11UHFh1NTTHBfD.JHJ-EHH*i#r' % S
11wy PRINMTTABR(A. B! THR®146: A%
1126 PRINTTAB(A,H+1)sCHR®134BE
1 15¢ SOUND 2,=1v,26,1
1149 REM#####i#sw4S5SE] 1P HEYS#=&a%t5n¥
1150 Is=INEEY%® (@)
{1&¢ IF TI%="7" THEN PRINTTAB(LD,2v)3" ":D=D-2
l17e IF 114”1” THEN FRIMTTARABID,.Z28y:" "el=D+2
1188 IF Mi=o& THEN FROCAMMEND
198 IF DL2 THEM D=2
12606 IF D20 THEN D=30
1214 IF Te="M" THEN PROCFIRE
1228 IF RNDL19)=1 THEN FROCEARY
1238 IF A=21 AND B=18 THEN FROCEAT
1240 FRINTTAB(L, B "
1250 PRINTTABE(L, BH+1) 58"
1 240 A=A+C
1278 IF A=3¢9 THEN B=B+l1:A%=" >tx":B%="m ' +":C==1
123 IF =] THEN B=H+l:A%="t:um":Be=""+2Y":1C=1
| 290 E0TO 1o&G
I Tityd REMe s s s br sl dd i rpmrenetnsrinnys
1314 DEFPROCFIRE
13206 MI=MI-1
1332 F=19
17346¢ FRINTIRBID+Z,F) ¥ "
|59 FODR Z=1TOZ0:MNEXT
1340 FRINTTAB(D+2,Fy" ™
VE37a F=F=1
1782 IF F=H+1 AND D=A THEN FROCSFLAT
1739¢ IF F=9 THEN ENDPROC
1400 GOTO 135494
141 ENDFROC
1420 REM® %% 05 00 8 8 055 53 0o w0
142¢ DEFFROCEAEY
1449 G=14
1450 T=2
14450 PRINTTAB (&, B+Ti1iCHR%131 "o
1370 IF T+E=21 AND A=D OR T+BE=21 AND A=D-) 0OR T+B=21 AND A=D+1 THEN SH=SH-1:50U
MDD v, —14, 20, 5:FPRINTTAB(1D, 533 " ":PRINTTAB (&, S)3CHRS133Y"SHIFS
s FOR K=1TO SH:PRINTTABI(G.S)iCHR$149"w{t":G=6+S: NEXT kK:IF SH=0 THEN PROCEAT
1480 IF T+B=71 THEN ENDFROI
18474 FUR YP=1TODSG:NEXT
=0y FRIMNTTABIA, BT " i,
1S 1y T=T+1]

20
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OPEN FORUM

-:Fi__'_._‘-_"..

159 GOTOD 14456

SO0 REMess st nd e s ann iR,

1546 DEFFROCEAT

ool CLE:PRINT:FRINTCHRS1Z29:CHR®134:CHR®141"G a M E oy E® Yy L&
SaPFRINTCHR$1 29I CHR% 154 CHRE%141"6G A M E QVMER ! ¢+ 1 01D

240 FOR JE=1TDZao: SOUND RMNDITS) ,—15,.RND{254) , 1:NEXT

1580 SOUND o,-1%5, 49, 20:CLS

159 FRINT:PRINTCHR®1Z2?"Y O U H AV E BEEMN MUNEMHE D

| 800 PROCRATE

laly REMerss st s s R0 Rpsrpbre e e andnsdsnen

| &2 DEFFROCSFILAT

L& Die=DsS+1

15490 MN=1

LaSery FOR LO=1TOS0: SOUND RNDIZE) ,—15,RNE(255), 1 NEXT

a& PRIMITAB (G, BN ™ Al
1
]
|

L7288 GOTO 14480

1 74v DEFFROCAMMEND

1750 LLS:FORCO=1TO10a: SOUND RND(4),-15,RND(255) ., 1:NEXT CO

1760 FRINT:FRINTCHR®139"YOU HAVE RUN OUT OF AMPMUNITION'' ' 110 in:.pRINT:PRINTCHRS1
~1"The sharks have all come down and":PRINTCHR$131"gobbled you up!!'":PRINT:PRINT
1770 FOR J=1TOS00:NEXT:PRINTCHR$1335CHR$141“R . I . P":PRINTCHR®13I3:CHRS$141"R .
| F

| B k=1

1778 Ik=r+1:50UND 1,-15,2,15:FOR B=1TO2200: NEXT:SOUND 1,-15,90,15:FOR G=1TD2400:N

EXT:S0UND 1,-153,2,.3:FOR G=1TOB0O: NEXT: SOUND - B
1 E
2lvy [F k=7 THEM FROCRATE

1.'..'\1
i

1

]

1919 IF DE
1.5 PRIENT: .1“41IHﬁilwl "ANOTHER GAME Y/N 7": INFUT A%: IF As="Y¥Y" THEN RUN
1944 [F AE="N" THEN END

1¥ae GAETR 1938

78 PRINTITAB(A. B+=N—-1)" -

I
aFe FRINTTABOA, BHN)sCHR®$144: A%
Liow FRINTTAB (A, B+N+1) i CHR%144: BE
17188 FOR LPN=1TOSO:NEXT
1720 IF N+B=2{ THEN SOUND &,-15,10,10:A=3: B=10: ENDFROC

SO0 FEMrssssts i m bt gt A E R RN
l24¢r DEFFROCRATE

1k
lgawy [F DS S0 THEW FRINT"ARE YOU A ROBOT FPROGRAMMED PERFECTLY?":B0TO 193
1837w IF DS 20 THEN FRINT"WHY DON'T YOU JOIN THE NAVY?2":GOTO 193¢

LHEG IF DS-19 THEN PRINT"YOU*VE FLAYED THIS GAME BEFORE'":BOTO 1930

18Y0 IF DS -7 THEN FRINT"NOT TOO BAD!'*":G0OTO 1930

190w IF DS54 THEM PRINT"NOT TOD HOT!":EB0OTO 1930

33 N=N+1

0 FOR LOFP=1TOSO00: NEXT

O FOTO 17946

150 FRIMT:FRINT:FRINTCHR21Z29"YDUR RATING IS:"

» THEN FRINT"1 SUGGEST THE DOCTOR'":GE0OTO 1936
S LR DG5S THEN PRINT"SELL THE COMPUTER!":GOTO 1930

Jaws
by James Schuman

reward of $17,500 is given for your help. 18-85 Define user graphics.

Find the Crook But you must act quickly as the reward 91-92 Select level of difficulty,
. decreases with time 84-160 Initialization (drawing the faces, timer efc.)
on bpecn'um c 170-190  Main loop (reading the keys, control the

Your task is to identify a wanted criminal BEWARE! Do not shoot an innocent g5 agg 'gér:gi.nﬂgln-}
hiding among a crowd and to arrest him. A person. 1000-1100 Instructions

S PAPER O 'BORDER O BRIGHT 1: INKE 7: CLE 110 FOR w»=1 TO 30 STEP 2

10 FOR faUSR "a" TO USK "#"+7: READ a: FOKE f.at NEXT ¥ 120 FRINT AT f,a9i INK RNDSD+Z5 f80 L+ INT (RNDES) )

20 DATA 126,253,219, 255,255,219 231. 1258 130 NEXT wi NEXT #

S LDATA 138, 350, 215, 285, 205, 195 255 1 08 140 LET a=Z+INTIRMO®iG)u2

@il DATA 1264 2553.219. 259,255, 231, 01 9. 1 2¢ 130 LET b=INT iRND®iSI#2 +1

Sulk DATE 128, % 250, 231 + 255, 215, 291 + 17 1680 PRINT AT a.bi IME SrCHRS 147

&0 DATA 124,21%.25%.231.29%, 1 95, 2595, 1- 170 PRINT AT w.mpvss

P DATA 12&,21% 250, 231250, 231 . 519,12 175 LET t=t-skt BEEF ,01.30-:/10

7= = N N W IN A SE 15§30+, 171 [F t<=0 THEN GO TO 300

Enr LET FS=[HR% [44+ CHRE® 145 + CHR® [44+ CHEE 145 = CHES 14% 180 PRINT AT wemph ®

a2 RESTORE S 1832 LET m=u+2Zel{ INEEYS:"3" AMD =9 )=

| S LET t=l75F LET ws=l138 LET w=i 280 INKEYR="S" AND <31}

®1 INPUT “Skill level (1-107 *"1s0: IF ksl 185 LET wov+eZel INKEYE="4" AND -

O skrl0 THEM GO TD 24 LIV -2 INEEYSu="T" AMD 4]

w2 LET sk = wkilD

L] FRINMT LOTAT 1.8%"#a% WANTED=-"iCHR® (473" #&"

25 PRIMT “TIME": PLDOT 35,171 DRAK 17&.0

100 FOR #=2 TO 21 STEF 2

Turn to page 23
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APOCALYPSE SOFTWARE
16K/48K ZX SPECTRUM

TOOL KIT: Includes Renumber (including GOTO, GOSUB, RUN,
LIST, RESTORE, LIST and LINE; Delete (deletes any given
block of lines); Fremem (gives amount of free memory); Vardump
(gives a dump of all defined variables); Search and replace any

string of characters with any olher. £5,.50.

BACKER: This program provides a powerful and reliable tape
copying and back-up making facility. Allows all copies to be
VERIFIED, £5.90

All programs in machine code and suilable lor both 16K and 48K
Spectrums. All lapes £5.90,

Cheques' POs to 5 and 7 Sturt Streset, Abingdon, Oxford.

.l_'lrﬂn.'. FiRL L PR R BRI A R PR AER e PR AR SR A J§
L o
- Illill!ll M l Iﬂli -
: £
E_ Bames Packs: £6.50 each -

4 4
o . e
: TEXT ON HIGH-RES i,
; GRAPHICS FOR DRAGON

r A2 5K sub-rowime that proowees best of a

1) Bowting, WFD, Muncher, Micmopaly, 1
agtermind. (2) Hage-Chase, Depth :
Charge. Motor Uross, Glornows 12th, Ca- 3
nyon Homber. (3] Tank Gattle, Heaction
1 &y made of high-res § Time, Blind Marg, Ong Map and His Dog,
Irom  Ine Litg 5

~ SEs and colours

T QrEphies, Easy 1o wse direcily

® weyboard and allowing full ise ol ke
print at ani numeric vadaliles £7.95

Adveniure programmes:
Devils Triamgle — 5Saif o Bermuda bul
avped the Dewils Tnangle where anything

can happen. £5.00. Eardh Hestos — -
¢ WANTED URGENTLY Search the Universe far & rare mineral %
t N e rded lor Earth Survival — space acton, [
= Drat ric an A ap———— 1 — 5p
5 F':.“E,'."':v el - v s, WO BV 1 £5.00, Desert Patrol — Cross the desen | 3
g LIRS ans TIE ERRET ] you can! £4.00. King of the Valley — Try :
' P for psh to ruie A kngdom and 15 people. E1.00. 5
y T— Buginess — Mailing List £15.00, Payrall §
:Mﬂlhs Tulor & sel of programs for | EZ5,00, biock Contred £15.00, Home Fi- =
¢ leaching maths 1o chadran ¢3-10 yis| nance £7.00, Tax Calculator £4.00. Many ¢
F g5.00 | MOre programs available SAE tor defails. ¢
...-...... Ty y e riFeE i
£ HEHEUS : ABACUS SOF TWARE 8
B A et eerrvereeretl i
T A ARG A AR R WL 0 e Py SR e PRI BT PR DL PG AN s

L L L LT

M&J SOFTWARE

DRAGON COMPANION BOOK .. . £4.895
Discover T extra graphics modes T':Iﬁr_ COf '|||.-If-'|r- |:nr.l:r|:|| |_'.|' video memory
mapping. Increase the processor spead (nol a hardware mode). Append
programs from tape. Study the workings of BASIC with the disassembler
Incorporate useful routines from BASIC in vour machine programs, Add
commands to BASIC.

r

P L L R TN s n it i i i e i i T
6502, 8080/ ZB80, 6808, 6800, 1802 in stock

INETALLATION MANUAL ...t b sbbastet e st srrrers s £5
MNecessary for implementing FORTH and its editar

6502 MACRO ASSEMBLER... - £5

This assambiler is written in fig- F[}HTH’ "Ir'h:l wlll rurl (4T .-Ln',.- Iu_; .m|:| [—-rnEntE

tixn with anly one alleraion

MICROTAN IMPLEMENTATION OF FORTH... PTR, - |~
This iz & cas=elle based implemeniation I,F-I'In:h -:c.n5|:,15. |:|1 lh;-_- language,

s eddorand M & J SOFTWARE's 6502 macro assemblar

Cheques and POs to: M & J SOFTWARE, 34 Grays Close
Scholar Green, Stoke-on-Trent ST7 3LU. Tel: (0782) 517876

T T aeeTy

J
=
=
=
=1

:'IIIII'IIIIIIII‘IHII‘IIIIHIIIIII“ll‘lI'I-IIIIIIIIIH'II:IIIIII-III

Chuality Soltware lrom BRIDGE SOFTWARE
LYNCHMOB

lor ZXHT with 16K RAM . EA495
for ZX Spectrum {(16K] .. s ; . EB.50
Hangman was never like this! A t:rmpeiﬁlvn game uf 5h1ll and strategy far 2 1o &
players. To make things lalr, the compuler picks turng. i you're the lucky one,
you type in a word or phrase. Than the other players guess letters. And look out |1
they guess wrong, because then the lynching beglns! Great funf Educational tool

EPHEMEFIIS

for ZEB1 with 16K RAM .. . E6.30
far 2X Spectium (‘rElLd-HH} ; s .. E7.90
Far BvRryona inferesind in 1':1rl::|r'||‘.:n‘|5r .Hu.rr nh;lﬂuur !. g:ull:l! tn- i univarse
(1875-2000). Tall EFHEMERIS your position, the dale and lime EPHEMERIS will
tell you the positlon of the sun, moon and planets in the sky above you plus a
whiol# ol more astronomical informatlon &9 LST, phase, rise and se&t times. elc
[rise and set times only in ZX81 and 48K Spectrum versions). Results may be
printed outl on ZX Printer. & triumph of programming skill
AN ncluFve oRIces Sarl prompty Oy 150 cliass ma
Full manev back AT & HSieng g 4. for herthar celais
Dept. Pop, BRIDGE S5OFTWARE, 36 Fermwood,
Marple Bridge, STOCKPORAT, Ches. SKE S5BE

FldHP
aFtuyzre

))
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Software, Board Games
Mon—Sat

MONSTER SOFTWARE CLUB
SOFTWARE LIBRARY FOR THE

DRAGON 32

TOP QUALITY CASSETTES FOR HIRE. ALL TAPES USED
WITH THE MANUFACTURERS PERMISSION
(WE PAY ROYALTIES)
ANNUAL MEMBERSHIP FEE £8.00
Tape hire £1.50 per fortnight plus S50p p & p
{this includes a pre-paid return envelope)
SPECIAL TRIAL OFFER
3 months membership for just £3.00
PLEASE NOTE: Two tapes may be hired at the same time
Further lapes by return post
SAE for gglrils

MONSTER SOFTWARE CLUB

32 LENNOX DRIVE, LUPSET PARK
WAKEFIELD, WEST YORKS

STOCKISTS OF ZXB1, SPECTRUM
VIC AND ATARI COMPUTERS — AND
QOTHERS AS WE CAN GET THEM

SUFTWARE: GAMES, EDUCATION
ADVENTURES FOR VIC, ATARI
£XB1, SPECTRUM ETC, ETC
(DUR RANGE GROWS DAILY)

DRAGON BYTE

91a QUEEN STREET
MORLEY
Tel: 522690

BOARD GAMES GALDRE INCLUDING
'DUNGEONS AND DRAGONS'

Far move rmformation and detis
af ] arder, rng
BEITH MATHAN TBAE3TT
or DAVID TOWN 524543
alter 7 pm

Home Computers,

11 am—5pm

in MORLEY to Serve

W. YORKS

ZX81, SPECTRUM, DRAGON
8BC AND VIC

SOFTWARE LENDING LIBRARY

We have for hire from 50p (including postage)

programmes for your computer,

£5 for life membership (less than the cost of a single
game) brings you the Software Lending Library

membership kit including catalogue, news letter and

free hire of 1st programme/game.

All tapes lent with full manufacturers permission.

Send a cheque or postal order for £5 to Software
Lending Library, PO Box 3, Castleford, West Yorks
stating name, address, and computer type.,

AT e s e

THE CLUB YOU CAN TRUST!

ThF! best software from the most respected houses, for

ZX81+ SPECTRUM* DRAGON
** ORIC * ACE * BBC

Membership includes 20% off 1st tape. 15% off next 3 tapes
10% off all future tapes Mail Order Membership £8.00.

Shop Membership £5.00 Optional LIFE Membership only £5.00 extra!
PLUS Special Offers® Newsletter # Free Offers* Special Hard ware Otfers

or wrnite (enclosing S.A E ) for details.
\_Call now: 0333 29023 5 57 PETERS LANE, LEICESTER

L L T T T T T L L L et IIIIIIIII““E
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OPEN FORUM

From page 21

190 IF x=L AND a+lsy THEN GO TO
197 GO TO 350
20 PH]HT BRIDHT 1568T a+l.lLi=1¢

1010 PRIMNT AT &, 14iCHRS® 147
1020 PLOT 114,189 DRAH 13,01

150 IF INKEYS<>"™0" THEN GO TO 150

i L

PAT 4.L~1r"|“:n7 arbei i g i 1040 FRINT ~°-" PRESS AMY KEY TO
AT a=1.b=13" CONTINUE =
10 ITNPLUT “AMOTHER GO [v#Fnh 3w 1050 PALEEE O CL=S
ILINE a®: RUN S06(age™" ) +20008 1060 PRINT "THERE 15 A REWARL
las=s"n"] +2108(aBCH 0™ o Bk "y ) DF &17500“7 - “FOR YOUR HELF.BUT
50 PRINT AT 0,03 INVERSE 1 "WELL BE QUICK1T"-“"DECRERSES WITH
OOME. YOUR REWARD IS €99 IMT ¢ TIME. =
100wt +, 1) 1070 PRINT "MUSE KEYS "9G& N, sepsu
60 FODR F=1 TO 18: READ c.d: BEEF &. 43 tEFEn GgND "E"are s N TO SERRCH FOR HIM
MEET § ANDO KEY ""0""°-9TO ARREST HIM."
270 0O TO 200 ios) PRINT TAE 105 "Go0D LLUck: =
300 PRINT AT 0.08 TNVERSE 14" THE 1090 PRINT 1 PRESS AMNY VEY
CRIMINGL ESCAPED=-MNO REWARD * TO START"
20 FOR F=Z0 TO O STEF =1 1075 PAUSE O
320 BEEP .0&6.F: NEXT Fi BEEP .5.-5 L1000 RUN 30
IO G0 TO 200 D000 DATA +5:+5ie B ®r a5 Te . To 12
A50  PRINT AT O0.08 IMVERSE 1:% TR PR Pl S L TR O - . [
HROMNG FACE-ND REWARD ] e T I T I, T P [ - L
20 0O TO 10 s T2 Fallel 12
1000 PRINT AT 0.113 FLASH 1i "HANTED! i =g FOL0 DATA .55 0 F5i%0 T+ Te B 120
FLASH 0sTaB 107%— i e TP @ T T S B T o Ta 420, T P

wm“'h'im DRAW —18.0z DRAK O, 18
1030 FRINT < ""HAS A BIG NISE AMD &
MARFEDW" " " *FOREHEAD, ALWAYS SHIL MG,

‘"BEWARE 'HE MIGHT BE DISGUISED “&

-
.3.1I1I.LJ

“UANY COLOUR. "

AP r.l 1'-I.l'.' --..-!:'Iql

Find the Crook
by Tomer llan

e

Pencil
on ZX81

This program was inadvertantly omitted
from Popular Computing Weekly, Febru-
ary 24 — March 2. It is a multiplication

routine which can multiply two 14 digit
numbers accurately, rather than rounding
off the answer to the nearest eight digits,
The task was complicated because no
functions such as Val could be applied ta
numbers greater than eight figures, as
they would be rounded off. The solution

was 1o hold the relevant numbers .in
strings, together with simple variables set
to the same length as the appropriate
strings. This program, for a ZX81, can be
Run in Fast, but this will prevent you from
seeing the computer arrive at the answer
digit by digit.

# LOMG MHULTIPLICATION =
PRES3 NEULINE 32749531064327 K

ES432918762684
FOR MEXT SUM —-—----———————
13999832425 73@8
15637AT79RSI2 1625
184537488285 062
65459162 125654
1384974865853 62
229add 7R T4eEa205
2519868485148 18
2748881864327
294 T462295759473
65490152128654
28248743 192981
13280832428 7300

r—l.
(i}
"]
e |
B
b |
i
&
i
L
i
r.l.
1}
A
am

1984974863A5362

— s SRR S =

2142890087 7293060313219243058

- ¥4 & & & F & 34 F 5 F -5 F 3+ E-F -5 4+ F R F T F |

i@ REM & LOMNGE MHULT>IP “CATIDOH @
gg EEH 4 W.A.E00GE . -1-1983 @

48 PRINT AT 1.,85;"#% LONG HULTIP
=1 ] EHIHT AT E.E;:EHTEH HULTIPL
85 PRINT HT E,E;LLEEE THAM 15

?E LET R&=A%
7S PRINT AT El,Hp:

22 EQQUE pi
ngﬁ AT 7.2, "ENTER HLULTIFPL

25 _FRINT AT 9.,2. " "LESS THAN 15
LIGITS PLERSE™

la@a IMPUT E;

110 LET Rs=Bx%

115 PRINT AT 21,8, "

GOSUB 1148

GOTDO F1d

FOR N=1 TO LENM RS

IF CODE RE[HY (28 0OR CODE R%
»37 THEN G070 18@

NEXT M

RETURHM

182 PRINT AT 21,9, "INCORRECT OAR

oo

o b Z s g
=| =i f= LA

1

2190 PRINT AT 11.,06; nt S B -
229 _PRINT AT 13,2, "I5 THAT CORR
BECT % % 0ORF MN¥°

=5 INMPUT C%

24@ IF MNMOT (CsE="%" OF C®%="MN"1 T
HEM GOTDOD 238

Z5@ IF CHE="N" THEN GOTO =270

Z&8Q GOTOD 298

B2TA@ CLS

20@ GOTOD 4@

298 CLS

JAd LET A=LEN A%

1@ LET B=LEH BS§

G288 PRINT F LOMNGEG HULTIPLICATIO
e L

2@ PRIMT AT 2,2B-A.A%;" =V

3d@ PRIMT BT 3,.268-B.B%

—-=50 FOR M=l TO A+l

58 PRINT AT 4 ,38-MH, "=

S7@ HNEXT M

282 DIM Ds{B,A+B)

J89@& FOR MW=B TO 1 STEF -1

48@ LET C=@

dl@d FOR H=A TO 1 5TEF -1

428 LET P=URL A% (M} =sLAL B% (M +C
43@ LET Q=IHT (P10} %108

448 LET R=P=-@

A5R LET DSIN H+11=5TRS$ R

dE&@ PRINT AT B+IB-HN) ,28-(A-H+1+
B=Ml iR

178 LET C=0s1@
458 MEXT HM
498 IF C:¢»>@ THEN PRINT AT S5+(B-
) , 28— (A-M+14B-N) ; C
@@ LET D$iMN,1) =5TRS C
S1@ NEXT M
28 FOR HM=8B TO 1 STEF -1
538 IF B=N THEN CGOTD B0
S54@ LET Xui@d
=48 LET Ye=2
S50 LET DSIN,A+2+¥1 ="@"
60 LET X=x+i
7éa IF H‘E*H THEM GOTDOD 88
gg LET %=¥a&1

GOTO 558
S0@ NEXT N
Sl@ FOR HM=B TO 1 STEF =1
G2 IF DS IMN.LEN DM{N)) ¢ " THE
W BOTO BS@
E30 LET DE(NI ="3" +DE (M)
A4@ GOTD &28

E5@ IF B=1 THEN GOTO 718
Sv@ FOR HM=1 TO A+B+1

obB@ PRIWT AT S+B,28=H; ¥ =
S3@ MEXT M

e GﬂTﬂ 735

1@ FOR =1 TO A+l

720 FHIHT AT &6 ,28-M;

TE3@ HEXT M

-3 EOTO G982

: LET C=&
74@ FOR H=LEN DBil) TO 1 STEP -
TEA LET P=0

+&5@ FOR H=B TO 1 TER =1
7 LET PlPiUHL Eiiﬁ MY
7808 HEXT

9@ LET @=INT (Ps1@) 18
Bad LET Re=P-Q
Gl PRIMT AT &6+B.,27-ILEN D&1l) =

2828 LET C=18

838 NEXT M

Ba@d IF C=@ THEW GOTO B6&
5@ PRIMNT AT 64+B,27-H;C

S6@ FDR HM=1 TO LEH DI{1J+1
878 PRINT AT 7+B,28-MH;'
588 HEXT H

B3 PRINT AT 2,8; "PRESS HELULIME
Fe@ PRINT AT 4,8;"FOR HEXT SUH"

FID INPUT C¥
926G IF HOT C%="" THEHN GOTO 918

3@ CLS

S48 GOTD 4@

9598 SAVE “"sur@E”
5@ RLIMN

# LONMG MULTIPLICATION =
EMNTER MULTIPLICAMD
LESE THAM 1S DIGITS PLEASE
EHNTER MULTIFLIER
LESS THAN 15 DIGITS PLEASE
31587 X 456
I5 THRAT CORRECT =77 Y OR M)

= LOMG HMULTIPLICATIONM =

~rRESS HELL INE FASET N
A 56
FOR MEXT SUM 2 2 = @ scec=cem==
#aTda2
172838
138358
lS?EEEéE
FEEEECSEEET
Pencil
by W Googe
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HOT SHOT SOFTWARE

WRITERS

A LUCRATIVE SLICE

OF THE GAMES

SOFTWARE MARKET

During the last few
months the standard of
games software has
continued to rise.
Games enthusiasts all
over the world are con-
stantly seeking new
challenges and now
only the highest quality
programmes can satisfy
their demands.

As more and more peo-
ple acquire computers,

an ever increasing num-
ber find they have a
flair for programming.
Furthermore, establish-
ed programmers are dis-
covering that their
skills are needed as
much in this market as
in the recognised busi-

‘ness field.

If YOU believe you have

that ‘something extra’
which can turn an odin-
ary programme into an
internationally famous
one, please write to us,
enclosing as many dem-
onstration tapes as you
like, so that we can give
you our opinion and let
you know what we
have to offer.

Ascender Software, 36 Richmond Rd., London N11 2QR

FPOPULAR COMPUTING WEEKLY
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Tony Bridge’s Adventure Corner

All you
is love

Last week | reviewed The Hobbit, a new
adventure for the Spectrum from Mel-
bourne House. This week, let's have a look
at the ZX81, a machine that refuses to lay
down and be surpassed by its flashy big
brother, the Spectrum.

The ZXB1 is ideally suited to text adven-
tures — although many programs now
include graphics, with varying degrees of
success. In the future, | will be looking at
adventures that | think succeed in one way
or another

For the moment, though, a little gripe!
Remsoft, of Brighton, recently released an
adventure called Love. The program is a
fairly ordinary adventure, with the compu-
ter recognising some 200 words., But it
differs from other adventures in two impor-
tant ways. First of all, the protagonist is
understood to be female, and second, the
computer responds to emotional words
such as kiss, cry, and so on, rather than
the more conventional, active commands
like bash, stab, or spell.

The authors, apparently, are female. Ms
Bollen and Ms McEwen have written an
adventure of which most feminists would
nol approve. The whole atmosphere is

charged with the helplessness of the poor @

female heroine, who can only respond to a
situation by swooning or becoming coquet-
tish. | found that even a command to “'strip
naked” (given, I'm afraid, in a moment of
jocularity and frustration) was taken
seriously by the computer. In this case the
rest of the adventure was undertaken in
the nude!

This is all fairly amusing, | suppose, but |
wonder if It is doing anybody any good
The original idea of adventure programs is
a quest for gold or similar treasure, not
some kind of simpenng mince through a
gauntlet of lechers with unlikely-sounding
names. In Carnell Software's Black Crys-
lal, to use an example, the player may
specity his/her sex al the start of the game,
and the computer will endow the traditional
kind of program with the appropriate slant,
| think that this is what should be aimed for
if sex is to be brought into adventure
programs.

Remsoft's cynical approach, humorous

10-16 MARCH 1983

though it may have seemed at the time of
wriling, is surely not going to endear its
products to many people. If you think | am
peing too senous about all this, please let
me know!

Enough from the pulpit! As | said last
week, | hope to be hearing from you with
your thoughts on computer adventuring,
as well as your own reviews of favouriie
programs. Do not hesitate 1o write in — |
can only look at a small part of the total
output of all the software houses.

To finish with, here is a location that you

might like to include in your own adventure
(it might even appear in PCW's adven-
ture).
The player enters a room, in the middle of which
stands a large stone tree. A deep stream runs
through the room, and on the far side of the tree
are three doors.

OUn the tree hang three candles. which burn
with an eene blue-green flame. If the lop candle
15 extinguished, the resulting smoke renders the
player unconscious, to be carried away by elves
to another, unknown location,

The smoke from the middle candle allows the
player 1o hear the stream talking, and it may well
lell him the correct door to take (the other two
doors of course land him in greater trouble!),
The lower candle explodes as the player
attempts to snuff out the flame, and a strong
Genie appears, to do battle with the poor player.

This location could, of course, be
adapted, so that the candles will react in a
random way. The player may also, for
instance, jJump into the stream upon being
atiacked by the Genie, and be carried
through a door (not necessarily the best
one) by the water,

Let us have your ideas on adventure
themes, monsters and so on, and remem-
ber: Always call a Balrog "'Sir"

NEB Entnes are coming in thick and fast for
The Hobbit competition (see Popular Com-
puting Weekly, March 3-9, for details). The
current leader is Peter Bally from Oxford
who has completed 67.5 percent of the
adventure, |

ey

ar—

This series of articles s designed for novice
and experienced Adventurers alike. Each
week Tony Bridge will be looking at different
Adventures and advising you on some of the
problems and pitfalls you can expect fo
encounter. 50, if you have an Adventure you
want reviewed, or if you are stuck in an
Adventure and cannol progress any further,
write lo: Tony Bridge, Adveniure Corner,
Popular Computing Weekly, Hobhouse
Court, 19 Whilcomb Sireet, London WC2
THF.
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zFirst there waﬂ Space Invaders, then there was

Pacman — now thera is Cruising. This all-

action, machine code, arcade type game, will
@ lest your powers of co-ordination to the limit,
® paver before has a game asked you to think so
® quickly, or move so fasl.

Achieving a high score on Cruising takes
® considerable skill, and not a litlle praclice.
:Gﬂtﬁng through the first four levels is not easy,
® and that's just the beginning.

Now you can make thal skill work for you,
Popular Gomputing Weekly is offering £10 each
month 1o the player with the highest score on

@ Cruising. All you have 1o do lo enter this month's
® competition is send a print-out of your highest
@& score, logether with your name and address, ta!
= Popular Computing Weekly

® Cruising Challenge

9§ Hobhouse Court

@ 19 Whifcomb Streetf

® | ondon WC2 7HF

Each month we will publish the name of the

winner and the new Cruising high score. Are
: l].fuu ggﬂd enough to accept the Cruising Chal-
enge’
e highesl score sent in so far this month is
6812 from Julian Downs of 1 Maple Close,
o Sawliry, Cambridgeshire. If you have a higher
= scora, you could still win this month's £10 — but
hurry, entries close on March 31.
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1) Each entry must consist of a ZX printout and your
name and addrass.
2} Closing date for this month's Cruising Eﬁaﬂeﬂge=
entries is March 31,
3) The highest scora each month will receive £10.
4) High scores cannol be transferred from one month
fo another.
5) The judges’ decision is final.
6) Mo employees of Sunshine Publications Lid, or their @
families, will be aligible to enter the r:'ru:mg;
[ ]
L J
l

PL0200005000000000000000000000000 000

Challenge.

7)) Cruising {on Broadway) tor the 16K and 48K ZX
Spectrum is avallable through W H Smith and
eading computer stores for just £4.95 It is aiso
available mail-order from Sunshine Books Lid,
Hobhouse Court, 19 Whitcomb Street.
WC2 THF,

Landon
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BBC & EDUCATION

Alick McWhirter presents a
short routine on the first 20
elements in the Periodic Table.

This program has been designed to Run on
the 32K BBC model B, but it should be
Quite easy to convert it to Run on other
microcomputers. The program tests vyour
Knowledge on the first 20 elements of the
Periodic Table, as these are particularly
useful for chemistry students.

The Periodic Table was mainly created
by Dimitri Mendeleev (1839-1907), who
used the relative atomic mass numbers of
the different elements to work out their
placing on the table. By studying these
numbers, he was also able to leave gaps
far elements which he thought must exist
but had not yet been discovered. H Mosely
s credited with putting the table into its
modern form.

A period history of the e-lem_e_n_ts_

As stated in the instructions, the prog-
ram will test you on several basic facts
about the given elements: the number of
protons, neutrons or electrons: the valen-
cy. which ions are formed: or the electronic
‘shell’ arrangement.

For example, in the Periodic Tabie,
Oxygen is element Number B because it
has B protons and 8 electrons in the
neutral atom — this is called the relative
alomic number,

There is a nucleus in the centre of each
atom which contains the protons and
neutrons. Electrons are arranged in diffe-
rent levels or ‘shells’ around the nucleus.
Each level must be filled before the next IS
started.

Each element is stable (does not react
easily with other elements) if it has its
upper shell filed. For example, neon is
very slable having 10 electrons — both the

first (2) and second (8) shells are filled.

If an element does not have a filled outer
shell, it can form a compound with another
element. An element with an almost empty
top electron shell may lose an electron
(giving it a complete shell) and, in so
doing, may give it to another element to
complete an almost full shell. For example,
hydrogen comprises one proton and one
electron — the first shell is almost empty.
Oxygen has a filled first shell (two elec-
trons) and six electrons in its second shell
— e, oxygen is two electrons short of a
complete second shell.

To make both the oxygen and hydrogen
aloms stable, they join up to form water
(Hz20) — two hydrogen atoms join with one
oxygen atom. Each hydrogen atom gives
away one electron and becomes stable,
while the oxygen atoms receive two elec-
trons and also stabilise,
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REM
REM =
REM =
REM
REM
REM
DIM
CLS
KESTORE

17
13
196
20
216

219

FRINT
FRINT"
FRINT"
FRINT"
aaty PRINTH
SAUFRINT®
25OPRINTY
2HOPRINT

286
RG]

2190 FRINT

338 CLS

FRINT"

SC=0: CC=
FRINT:FPRINT: PRINT
FRIFNT " %55 % % 9 % 5% 5 5 5% %% ELEMENTS e e W
has been designed to test *
ge of the first 20 elements"
It will test =

FRINT"This program
16QFRINT "vour krnowled
FRINT"of the "Feriodic Table’.
FRINT"you

</QFPRINT"It will
FRINT"end
<TOFRINT"along with a comment
FRINT"ance."

******************
COFYRIGHT *

OF *

* A.B.MCWHIRTER =%
LR b R L T T T s
LR R R S T Ry

AB (1) ,E$(21),5%(21,8)

on one ot the following subjects; "

1) Number of protons "

2) Number of electrons "

3) Number of neutrons *

4) The electron arrangement "

=) The valency"
&) The ion"

ask yvou 20 questions and at the"

1t will give you a percentage score"

FRINT" FRESS RETURN TO CONTINUE. ..

FRINT: FRINT: FRINT

S PRINT ™ 5550355 5505396 36 % ELEMENTS
The answer to th
S7OFPRINT"protons, neutrons,
JEHOFPRINT"valency should be answered by a number;"

on your perform-"

"3:INPUT 27%

Lk a L L T L R TR
e questions on "
electrons and "

&
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BBC & EDUCATION

SFAFRINT"but the ion should be answered for "

490 FRINT"example by “0--" or "AL+++" OR =" i$"

419 FRINT"no ion exist. The electron arrang®"

420 FRINT"should be answered like "2 8 8 17"

438 FPRINT:FRINT:FRINT"PRESS RETURN TO BEGIN...":INFPUT Z2%
440REM FARTS OF ATOMS

450A4%(1)="HOW MANY FROTONS IN *

465@AS (2)="HOW MANY NEUTRONS IN "

4170 A%(3)="HOW MANY ELECTRONS IN "

480 A%(4)="WHAT 1S THE ELECTRON ARR® OF "

490 A%(S)="WHAT IS THE VALENCY OF *

SO0 A% (&) ="WHAT IS5 THE ION OF "

S10 FOR 1 = 1 TO 20:READ E$(1):NEXT I

S20 FOR I = 1 TD 20:FOR J = 1 TO &

S3@ READ S$(I,J)

S40 NEXT J:NEXT I

556 DATA "HYDROGEN", "HELIUM","LITHIUM","EBERYLIUM","BORON","CARBON", "NITROGEN",
"OXYGEN", "FLUDRINE", "NEON", "SODIUM", "MAGNESIUM", "ALUMINIUM", "SILICON", "PHOSPHORU
§", "SULPHUR", "CHLORINE", "ARGON", "FOTASSIUM" , "CALCIUM"

5660 DATA "1e,m@n, v, g ngn npgew

S7TODATA "2, "2% "20 _ugn W n u_u

SHODATA "IJW,Wgn nEe _ug qu ugn n) peu

STODATA “4n, "SH ngn _uop o0 udn NRE 440

LOGDATA "S", "4, S0 2 N uvzn opy g

L10DATA "&", 6", 6", "2 4" ugn o

20DATA "7, _ _ "N———

&3ODATA "8, "gY "BY "D LY nan up—_w

HA4ODATA " ", "1@", "gr uD FN _wih eE_w

LSODATA "1a%,"ia" hign "D g now s

H&G DATA "11","12v, "11" "2 8 19 "1 WpNAL

[} ik 1] i [ B e n L iR 1]
Fi ] ? u & wd L] ]

670 DATA "i20,M12", 0120 w2 g DU uD0_ sMGe+*
48O DATA "I13","14","1F", "2 8 I, "I, VAL £44
670 DATA "14%,"14% 14" w3 g gn_nugu won

760 DATA "159,"1g", 154,02 B 59 "E4 NP _»
710 DATA "146","1&","1&","2 B8 &%, W27 vg——n
720 DATA "17","18","17r "2 8 7", "o, voL-»
730 DATA "18","22N, n1Qv m2 g gh, =N n_u

700 DATA "19" 26, "19", 12 g g 1", "1, w4
756 DATA "20%,"20","20","2 8 & 2", "2" "CA++"

69 FOR PP = 1 TD 28
Z70A =INT(RND(&)) = E INT (RND(26) )
7801IF A = @ OR E = @ THEN 770

i

J9GCLS
FBOGFRINT: FRINT:FRINT:PRINT " #### %% % %% %Ak %%% ELEMENTS #% %% %% 550 EXEENNEE"
BlOPRINT:PRINT: PRINT:PRINT: PRINT:PRINT" SCORE = "38SC3" / ";CC

ZOFRINT: PRINT: FRINT: PRINT
B3@PRINTA® (A) sEE (E) : INPUT ZZ%:CC=CC+1
34a IF S$(E,A)=ZZ#THENSC=5SC+1:FRINT" RIGHT":FOR I = 1 TO 10@@:NEXT:GOTO 840

B5¢ PRINT"WRONG ":PRINT"THE ANSWER WAS "1S$(E,A):FDR I = 1 TO 2000:NEXT:G0OTOBA

B&ONEXT FF

B870F0OR I = 1 TO Z000:NEXT
BHOREM RESULTS

g89aCLS

L il % = = F= F i Lt an B W S ol | LF HE Ad e ke e owd mr

190 GETH%: IFB%=""THEN190

200 IFBs="Y"THEND=41031:G07T0220
210 IFB®="N"THEND=64B24:85Y5&4850: 60T0220

215 GOTO190

220 FPOKE&41,0:POKES4S2, A:FOKES4T, 0: FOKEL44, B: POKESLAB, C: SYS (D)

READY.

=r Sedi— i BE mm s BE BE B BE RS B B EE s pa mg as BB
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MICROCOMPUTERS

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

J ==

e

.

—

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

- free membership -

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

— large savings ___
on top software

All programs are, at least, 10% cheaper than normal and,
edch month, the best of the most recent software is made
available to members at 20% less than normal. Postage and
packing is free on orders of twa or more programs for
delivery within the UK, ordering and payvment are simple,
and quality is guaranteed.

— no obligation —

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

— free Newsletter -

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

Remember, membership is completely free of charge and
you are under no obligation to buy anything from The Club
unless you really want to. If you own or use 1 LZXEB1(16K),
Spectrum( 16K or 48K), BBC (A or B), Dragon 32, or VIC
(expanded or unexpanded), you should join THE CLUB.

i) B R S e v g Mg o W
[Wkajfrhrﬁj | LN D sy ¢
IPSALINS LA LA N

THE MICROCOMPUTER SOFTWARE CLUB
— P.0.Box 166, Oxford, 0X2 9BJ, England.

T 2OWTRILIIT] 5
Z7OFRINT"It will ask you

20

guestions and at the" ]

280 PRINT"end it will give you a percentage score"
SHAFRINT"along with a comment on your perform—"

00 PRINT"ance. "

21& FRINT

S2@ FPRINTY" FPRESS RETURN TO
330 CLS

Z49 FRINT:PRINT:FRINT

tarls

EA66 PRINT

S7OFRINT"protons,

FRINT"#% ¥k iiiiiin®d ELEMENTS # %% %% %N EHXEENNN"
The answer to the guestions on "

neutrons,
SEHOFRINT"valency should be answered by a numbers:"

CONTINUE..."s:INPUT ZZ%

electrons and

—

-
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PROGRAMMING

Peter Wilson explains how you
can run unexpanded programs
on an expanded Vic20.

| belong to a computer club. A lot of the
members, including mysell, complained
that when the Vic's memory was expanded
you could not Run some unexpanded prog-
rams without removing the exira memaory,
or the Super Expander cartridge.

To overcome this problem, | have writ-
ten a small program to reconhgure the
Vic's memory, When Run, the program
asks you to press a number between 1 and

6, which sets the relevant Pokes. If you
press 1, this will reconfigure the Vic so that
user Ram starts at 4096, screen Ram at
7680 and colour Ham at 38400, If you
press 2 user Ram will start at 1024,
screen Ham at 7680 and colour Ham at
38400

Pressing 3, 4, 5 or 6 will reconfigure the
Vic so that user Ram slarts al 4608,
screen Ram at 4096 and colour Ram al
37888. In addition, number 3 sels the Vic's
memory at 8K+, without having the exira
Ham — a condition that it could not set up
on its own.

When is an 8K Vic not an 8K Vic?

When this program is executed, it sets
the Vic as if it had just been turned on and
erases the reconfiguration program iseilf,
s0 make a copy before Runming it.

One word of warning, do not try to set up
a configuration which has Ram missing.
For example, if you have an 8K expansion
plugged in and you reconfigure to "'Unex-
panded Vic+3K" it will show 6655 bytes
free, but the user Ram will not start at 1024
because you do not have any Ram there.

Try Running this program on an unex-
panded Vic and pressing number § — you
will see what 28159 byles free looks like. B

RECONF IGURAT ION

1 REM RECONFIGURATION

2 REM BY P.E.WILSON

3 REMVIC-PET COMPUTER

4 REM CLUB,COREY.

10 POKE3&6B79,27:CLR

20 FRINT" RECONFIGURATION"
30 PRINT" 1 UNEXFANDED VICY
40 PRINT" PLUS 3K"
o0 PRINT" FLUS OK
&0 FPRINT" PLUS BK"
70 PRINT"™ FPLUS 1&K"

BO FPRINT" FLUS 24K"

20 PRINT" PRESS 1 TO 67

100 GETA%: IFA$<"1"ORAS>"&6" THEN1OO
110 IFA$="1"THENA=16: B=30:C=30
120 IFA%S="2"THENA=4:B=30:C=30

130 IFA$="3"THENA=1B:B=32:LC=10
140 IFA%="4"THENA=1B:B=464:L=164
150 IFA$="5"THENA=18:B=94:(=16
160 IFA%$="4"THENA=1B:B=128:C=1&
170 PRINT"
180 PRINT" (Y OR MN)"

190 GETBES$: IFB$=""THEN1%0C

200 IFBR$="Y"THEND=41031:G60T0D220

210 IFB$="N"THEND=64B24:5YS5&4850: GOTOZ2Z0
215 GOTO190

(BK+MEMORY ) "

AL ARM

READY .

LEAVE SUPER EXPANDER FUNCTIONS AVAILABLET"

220 POKE&L41,0:FPOKESLAZ, A: FOKEGAS, 0: POKESLS4, B: POKESLAB,C: SYS (D)

S —

10-16 MARGH 1883
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SPECTRUM _

Designer
complete

This is an extract from Designer, one of
the programs in the chapter on graphics in
The Working Spectrum, a book by David
Lawrence, published by Sunshine Books
Litd, Hobhouse Court, 19 Whitcomb
Street, London WC2 7HF: £5.95, 228pp.

Testing Module 3.5.3

If this module is functioning correctly you
should be able to RUN the program and
initialise the variables. Having done this,
stop the program and enter, in direct
mode, 127/200 and 127/100 as values for
X1¥1 and X2/¥2, These four values
should result, if you GOTO 1280, in the
drawing of a line from the middle of the iop
edge of the screen to around the middle of
the screen,

Module 3.5.4

The purpose of this module is to allow the
user o move a small cursor around the
screen in order to set the start and finish
co-ordinates of a line.

Commentary

Line 1560. Though the program is capable
of shrinking the overall design by any
specified factor and rotating it, lines can
only be input with the design at normal size
and unrotated. This line sets the angle of
the design (ANGLE) and the reduction
factor (S) accordingly, before calling up the
module which draws the part of the design
to which the user makes the screen point.

Line 1570. You may have noticed that
the screen is only 168 pixels high, rather
than the 176 permitted. This is to allow line
21 to be used to display the actual co-
ordinates of the cursor in relation to the
bottom left-hand corner of the averall
design.

Line 1580. In the course of the program,
five sets of vanables are used at various
points to store the same data, namely
KiY,X1/¥1,X2/Y2,TX1/TY1 and TTX1/
TTY2. The simple reasen for this is that at
imes the value of one co-ordinate is
altered for some temporary purpose. The
leading T is an indicator that this is
intended as a temporary storage place.
This line also permits the user to move the
window pointed to by the screen after
defining the beginning of a line. In this way
lines may be defined which pass over
more than one screen area.

Line 1630. Having drawn the specified
line, the user is invited to confirm it or
otherwise. If it is confirmed, the co-
ordinates X1/Y1 and X2/Y?2 are stored. in
two byte form created by FN AS and FN
B%, in the undefined string A$.

Lines 1660-1770. You will recognise this
as a fairly standard cursor moving routine.
One difference is that apart from the cursor
keys themselves, the keys immediately
below them and to the right (TYU1) can be
used to move the pixel cursor 10 places at

a time, thus speeding up the process.
Pressing 1 causes a return to an earlier
part of the module, thus defining one of the
sets of co-ordinates,

Testing Module 3.5.4

By entering a temporary line 1820 with
Return and defining 01 and 02 in direct
mode as 127 and 83 respectively, you
should be able to call up this module and
move the cursor around the screen, define
two positions — you cannot yet move the
screen in between the start and finish of
the line — and see the line displayed for
your confirmation or otherwise,

Module 3.5.5

It is this module which allows the window
represented by the screen to be moved
around the design command.

Commentary

Line 1820. The position of the screen in
relation to the design as a whole is defined
by setting the position of the centre of the
screen. Note also that when the program
function is 2 only positions with positive
co-ordinates are available to the user, That
is, the user can only draw lines in parts of
the design which have positive addresses.

This is because negalive addresses
cannot be stored in AS by the two functions
FN A% and FN BS. At other times during
the program's execution, such as when a
design is rotated, lines may be created
whose ends have negative co-ordinates
and these will be printed without problems
if the screen window is set to point to them.

Line 1B840. The borders of the screen
are set to match the specified centre of the
screen.

Lines 1860-1880. Using the function
FN A, the values stored in A$ are trans-
lated back into numerical co-ordinates.
They are translated into positions relative
to the centre of the screen window. This
distance is then multiplied by the scaling
factor. The co-ordinates are then rotated
around the centre of the screen through
the required angle,

Lines 1890-1930. The procedure for
moving a point with co-ordinates X and Y
through an angle, say A, is to apply the
formula: X2 = X«C0OS A + Y«SIN A and

¥1 = — X«SIN A + Y«COS A.

Line 1940 The variable Search is used
to indicate that the deletion module is 1o be
called.

Testing Module 3.5.5

You should now be able to move the
screen window over your design and also
to move the screen in between the first and
second set of co-ordinates when defining a
line. You should also be able to print the
overall design, or a part of it, at various
scales and at various angles.

Module 3.5.6

This module draws the line pointed to by
the loop variable 1 in the previous module.
The line is drawn twice with OVER set ang
the user is then given an opportiunity to
specify either that the line remains or that
the program leaves the module or that the
address of the relevant line is removed
from AS. The line is flashed until one of
these inputs is made.

Testing Module 3.5.6
You should now be able to delete lines.

Summary

This program is a useful tool in a variety of
applications, given a little imagination, You
can plan layouts, draw maps or simply
mess about. In fact you can simulate many
ol the capabilities of more expensive
graphics computers beloved of engineers
and scientists in many fields.

But do not forget that the program is also
an example of an easily available techni-
que applied to the Spectrum. The books
are there for all of us, crammed with
powerful ideas that help release the power
of your micro.

Going Further

1) Could you combine this program with
the technigues of shape drawing found in
the Tangrams program, allowing the start
address of certain common shapes to be
specified in AS?

2) The program would be more flexible if it
made provision to print out text as part of
the overall design. Once again the co-
ordinates would need to be stored in AS. B

Module 3.5.4

1532 REM S¥EXSEyEtess s R esisey
1542 REM CURSOR

1932 PEM ¥rksdirs sy s ¥ i sy ney
1358 LET ANGLE=@: LET Se1: GO SU

B 1828

1378 PRINT AT 21,18, "@QUIT1DEFZ2M
ODVE" AT 21.8)"RKi=";01,RT Z1.8,7Y
l=";02: LET X=01+ LET Y=02

1782 GO SUB 166@: IF Tem"2" THEM
GO SUB 1820: PRINT AT 21.18:"@0

UITLIDEFZMOVE" ¢ LET ¥=01' LET ¥=0

2 GO TO 157@

135@ LET TTX1=k: LET TTYl=Y: IF
Te="@" THEM RETURM

1688 PRINT AT 21.,83"xX2=" 3Mz" ¥,
AT 21.8;"vY2=";Y¥:" "; PAUSE SP:
GO SUB 1660: IF T$="2" THEN GO S
UB 1829 PRINT AT 21.18;"BQUITID
EFZMOVE" : LET M=01: LET Y=02: TO
TO 1€@Q

161@ IF Te="@" THEM RETLRM

1620 LET M2wk: LET TH2wX: LET ¥2

miyr LET TYZwY: LET XI=TTX1: LET
Yi=TT¥1: LET TEI=M1: LET TWi=y1
OVER 11 GO SUB 128@

1630 IHNPUT "OK? ";Q0%;: IF GQs="y"
THEN OVER 8: LET A$=AS+FN A$<+F
H B%c)

164@ G0 SUE 1280 OVEF B PRINT
AT 21,8:"H1";AT 21.,8:"Y1": 1IF 0%
LYY THEM PLOT OVER 1; T=1-LEFT,
TY1-BOTTOM+8: PLOT OVER 1, THE-LE
FT.-TYZ=BOTTOM+R

1558 GO TO 1588

1658 PLAT BRIGHT 1, OYER 1.%-LEF
T, 7-BOTTOM+E . FRAUSE 2 PLOT BRIG
HT @, OYER 1:¥-LEFT.Y¥-BOTTOM+2
LET T®=IMKEY®: IF T®="" THEM 0G0
TO 16EQ

30
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1678 LET ',-:='r.+ TH="5" =t THE=a"% 1828 IHPUT "CO-ORDIMATES OF ORIG 243 IF SEARCH=1 THEH DOVER 1

1620 LET M=k+10k THE="1" 3=10%" TS= INT""01,02' IF ?!-"”" AND Di1t127 1‘="=H G0 SUB 1288: IF SEARCH=1 TH

Iy THEM LET 0Qi1=12 EMH GO SUB 1468 IF TE="8@" THEH L

1E5@ LET W=7+ TH="T7T" =0 TE="€ 1938 IF Z&="2" F'IH[" D2<83 THEM LE ET Te="": LET SERRCH=B: RETLRH

TOM LET Ye='Y+10% TE="I1" =10% TES= T OZ=B3 1268 HEXT I LET SERKCH=E

ety 15348 LET LEFT=01-127 LET EOTTOM 1978 IMPUT "EWTER=COMTIHLUE ~""CCC

171@ IF ¥OXRIGHT THEN LET X=RIGHT =0F-8% LET RIGHT=LEFT+2%%: LET =COPY" ; 0%

17268 IF ¥<LEFT THEWM LET H=LEFT TOF=E0TTOM+ 167 1280 IF Q@="CCCY THEM COPY

173@ IF ¥3>TOP THEM LET Y=TOF 185@ CLS 1358 RETLRH

1748 IF v<BOTTOM THEN LET %=BOTT 1868 FOR I=2 TO LEH A% STEF 8

At 1872 IF I:LEM AS THEHM LET SERRCH

1758 IF T$="1" THEW PLOT OVER 1 =@- G0 TO 1872 Module 3.5.6

P=LEFT.Y=BOTTOM+E' RETURN 1888 LET Ii1=I: LET ¥l=<{FH AdX-01 i

1755 1F T#="@" OR T#="2" THEN RE 5. LET 11=11427 LET Y1=(FM A ) D it e e

TURH -2 3205 LET I1=I1+21 LET ¥Z=FH R

1782 PRINT AT 21.3:i¢:" ";AT 21 AC »=013-5: LET Il=I1+2' LET YZm=t i:ﬂg FEE?H:!;:E:*;T;T't;:i;:-fr::.:.:;

i1 FH A =02 %% R : QUIT"  LET OUT=@: ot

1779 GO TD 1£69 1830 LET TH1=M1: LET TW2=x2| LET b o R R M
Trl=vi: LET TvZ ; ET Te=INKEYS: IF OUT=1 THEM GO T

Module 3.5.5 1923 LET Xi= r:Ii+1‘H:T CTH1¥COS AMGL 0 1%me

s vy . i E+TY1$#SIM RAMGLE 3 1908 IF "@Y AND TS 3UYY AND

1780 REM XERRericiiir i xaceey 1918 LET #2=01+IMT ¢ TH2¥COS AHGL THCHUHY THEW GO TO 1490

1758 REM ROTATE E+TY2%¥SIN AMGLE 3 1518 OVER @ IF Ts="¥" QDR DUT=1

1809 REM $EE¥dEeiisviersribasery
1818 INPUT
MGLE=RWGLE¥FI~188 IWPUT "SCALE
FACTORT".S: IF S=0 THENM LET S=1

1928 LET Y1=02+INT < -TH1#SIN ANG
"AMCLETY  ANGLE: LET & LE+TY1#C0DS AHGLE »
1238 LET Y2s02+INHT
LE+TY24C0S ANGLE Y

THEN GO SUE 1288 RETURN
1528 OVER 1
F—THZHSIN ANG SR DVER @: LET AS=AS( TO I-11+f
$(1+8 TO

GO SUB 1288 PAUSE

LET I=I-&: RETLKEMHN

WANTED URGENTLY

\Vic20, Oric, Dragon, BBC Micro and Lynx.
We pay top royalties or buy your copyright for
cash. National mail order and dealer sales ensure

you get the best reward for your genius._

Write or call into

NORTHWISH LTD

THE GROUND FLOOR, RALLI BUILDINGS
STANLEY STREET, MANCHESTER
M3 5FD
or Phone 061-832 9143

We specialise In the

JUPITER ACE

SOFTWARE — currently 10 tapes at reasonable prices — balanced
betwaan games and utilities, 3K and 18K, SAE for full list

HARDWARE — add-on memory. 16K — £20.95; 32K — £49.890, These
inerface directly to the ACE. Howaver, if you want to use your existing
ZXB1 memorias, try our ADAPTOR which comes in kit form. At £7.50 this

is for Club members anly. Which leads us on the the

NATIONAL JUPITER ACE USERS CLUB. For £7 p.a members gel ouf
magazine, ACE USER, at least three times a year, ree technical advice,
and discounts on software

ACE USER no. 2 has just appeared, full of technical tips, and two articles:
Expanding the Ace, and Machine Code on the Ace. £1.25 per issue, free o
Club members. If you have an ACE, you need us! (modest lot, huh)
REMSOFT, 18 George 5t, Brighton BN2 1RH

(Tel: 0273 602354)

Arcade-type games programes for Spectrum, ZX81,

_%0s Pass Hard Caihs for Softuare )

EASYCALC SPREADSHEET PROGRAM

FOR BBC MODEL A OR B 32K

COMPLETE SPREADSHEET PROCESSOR, REQUIRES
NO PROGRAMING KNOWLEDGE TO USE

@ Large capacity — up to 2,000 cells
® Powerful formulae — full Basic syntax
@ Tape or disc files
@ Clear printed reports

READY NOW — PRICE £12.95

ZERO SOFTWARE, 29 ST MICHAEL'S CLOSE,
NORTH WALTHAM, BASINGSTOKE RG25 2BP
PHOMNE (0256) 75717

COMING SOON — EASY PLAN

Disc-based, full scale financial modeller
SAE for details

EASIREADER
THE GREATEST PROGRAMMING
AlD SINCE FINGERS
CUT DOWN PROGRAM
ENTRY TIME

Ower 98% of bDugs in programs copied from
printout listngs are the result ol entry groors
The EASIREADER holds copy at 3 comiortable
angle amd a specally-desagned cursdd rung
diven ihe program o prevend skipping batween
complex and s=milar-looking lines

11 efEcively keeps @ fnges on your current ling
— pssontial for use wih SINCLAIR compubers
or when using the 'shill’ leay

Available now onty from BUGBEAR (Patem
Pending Mo 8232718 al an introduclory price
of £12.99 (plus £1 25 p&p). SAE hor fariher
detalls

Lffs TO BE WON WITH
SUPER DRAGSTER

BBC MODEL B8
(32K MODEL A}

For 1 or 2 playars

Design your DRAGSTER and race it agams! &
irend or the compuler. Too heasy — b won't
move! Top clemsy — i crashies!

Hewing snpines, crash noises. hiscong and
ViCADry Iing — Superd sound and grephies

BEWARE THE SUPER DHAGSTER! What s d?
Heal the compuler — (f you can — and find owl
Great game with cash prizes. Campelitian
details with sach program. Prevepus knowledpe
ol dragalens nol réquingd. A winnes gvery manth
— it could Be yao . Only E5 %5 Inc p&p

Cheque/PO to; BUGBEAR, Dept W, Nicholson Buildings,
Templetown, South Shields, Tyne and Wear, NE3J 5RZ,
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DRAGON

=5

Man made

Keith and Steven Brain
explain how to add graphics
to your own Dragon games.

In our last article, we looked at reaction
testing and saw how a very simple idea
became much more complicated as ran-
dom factors and on-screen scorng were
introduced. However, even at the end we
were still only looking for the numbers one
and two, which is not exactly mind-
blowing! Good games always have a story
attached to them, so what about convert-
ing that program scheme to a war game?

It is always a good idea to include the
instructions in the title sequence (line 10).
The Play command in line 20 is a useful
way of causing the program to pause while
the instructions are digested.

Adding graphics

Let us consider how to make a low-
resolution picture of a man, using charac-
ters 128 to 143, which consist of black and
green blocks in varying arrangements. A
black background is necessary, so we
must change the default Cis command
(green) to Cls0 (black).

The best way to design your figure is to
use squared paper (either ordinary graph
paper or fancy plotting sheets). Fill n
squares to make the figure and divide it
into 2 x 2 blocks. You can then work out
which characters these correspond o —
referring to Appendix A of the Dragon
manual if necessary — and put these
numbers into a grid. If the number required
is 128 you will have to find an alternative,
as this is the same as the background
colour we have set on the screen. For our
man, the grid is 3 * 4 and consists of the
following characters:

129 135 13
(128) 133 (128)
(128) 142 138
(128) 136 136

Graphics characters on the Dragon can-
not be called directly from the keyboard
and must be accessed via the Chr§ func-
tion. To avoid altering our original program
any more than necessary, we will put the
new part in a subroutine at line 1030. To
Print the top part of our man at a particular
position, we need to:

1030 PRINT B, CHRS(129),CHAS(135).CHR$(131);

The second row of characters needs 1o
be one line (32 characters) below this
although, as the first character is 128, it is
simpler to ignore it and use:

1040 PRINT (B+33),.CHR%(133)

Similarly, the last two rows are produced
by
1050 PRINT (B +65) CHR%(142):CHRS%{ 138}

1060 PRINT (B+97).CHRS(136),.CHRAS! 138)

You can check what the figure looks like,
and that you have entered the lines cor-
rectly, by trying Goto 1030. Finally, we
must not forget to add a Return from the
subroutine.

The next problem is working out where
on the screen the figure can appear, if he
is not to find himself blown to pieces as the
screen wraps round! We will restrict him to
moving horizontally near the centre of the
screen, and prevent wrap-around, by In-
cluding B=Rnd(30)+ 255 in line 110. This
forces the figure to be drawn in one of the
30 positions following position 255 (ie, on
line 9):

110 B=RAND(30)+255:50UND255,1:GOSUB1000

One of the great problems in combat is
recagnising your enemy and shooting him
quickly withoul also blowing your mates’
heads off, So, we will substitute different
coloured figures for the numbers one and
two, with the green men representing our
allies and the yellow peril the enemy.

The yellow and black blocks required
each have a character code that is 16
higher than the corresponding green and
black block, so this number must be added

TITLE .I -

SCORE
LIPOATE

v t

RAMNDOM
CHOICES

Y

v

r_.
DJ
o |

YES

WON [~

L

. COUNT |

YES
e = GRAPHICS
I POSITION < SUBROUTINE
o i

o

[ CONSEQUENCES |

|
Fig 1. Firing-line flowchart.

to each of the Chr$ functions when C=2.
There are many ways of doing this, such
as by adding another variable to the Chrs
codes in lines 1030-1060 and setting it to
161fC=20r0if C=1;

1020 IFC=2 THEN G=16 ELSE G=0

1030 PRINT» B.CHRS{129+ G):CHRS( 135+G):
CHRS(131+G):

1040 PRINT® (B +33),CHR3(133+ G);

1050 PRINTG (B+65),CHRAS(142 + G):
CHRS(138+G)
1060 PRINTm (B+097),CHRE(136 -G}

CHR%(136+ G); RETURN

Your success and failure rate is kept as
before, with D and E. The average reaction
time is also now updated in 1010 in each
cycle:

1010 SOUND200,5E=E «1-T=(T + TIMER) 2:
GOTO50

The logic has had to be modified a little,
as success now only comes If you hit a key
when the yellow man appears! If you fire at
your own man, or miss one of the yellow
perils. there is a fair random chance that
you will lose one of your own men. The
length of time for which the figure is
displayed is also rather shorter and vari-
able,

Instead of figures., a histogram-type
graphic status display has been included
in the screen update line 50
50 CLSG.PRINT# 31, '..FORN=0TO E

PRINTCHRS(143); NEXT
PRINT®31,CHRE(128);: PRINT 448 "
N = 1TO{10-D). PRINTCHRAS{133);: NEXT

Yellow bands appear at the top of the
screen to mark the number of enemy
killed. The number of times Chr$(148) is
printed depends on the variable E. It is
easier lo count down than up with a
For-Next loop, as the minimum number of
loops 1s one. Also., the statements
Print31,"'"; and Printtee 31,Chrs(128); are
required to start the histogram correctly on
the left margin of the screen, by wiping out
the erroneous first block produced at the
end of the previous line. Green bands
appear more easily via [ at the bottom to
mark your surviving men!

End of game
The end of the game is reached when you
have killed all the enemy (E=10), or all
your men are dead (D=170). As your
proficiency increases. you can aller these
numbers. There is easily room for a
display of more than 100 dead enemy.
The win and lose reports (at 3000 and
2000) tell you the final state of the forces
and give an assessment of your average
reaction time. This is kept to two decimal
places by means of the Print Using
“#ew.## T Print formatting command,
Now that we have seen how simple
graphics can be produced and introduced
into a game, we are ready 1o explore
moving graphics with cursor and joystick
control. See next week ]

FOR

= =
- ;

LF. ol
I.I"_ =1
N k™ -

Fig 2. Constructing the picture of 2 man from
text-screen characters.

32

POPULAR COMPUTING WEEKLY




——_ o

DRAGON

FULL PROGRAM LISTIHG

S PEM FIRING LIME COFPYRIGHT K 2 S BRAIM 1328283

18 REM TITLE 2 INSTRUCTIOHS

20 CLSZ:PRIHNTERIZL. "FIRING LIMHE"; :PRINTEZST ., "PRESS
AMY KEY TO FIRE AT YOUR"; :PRIMNTEZ292. "EMEMY - THE
YELLOW PERIL"; :PRINT®Z2S, "BUT BE SURE HOT TO
SHOOT YOUR": :PRINTR422, "CREEH-COARTED MATES !

20 PLAY"TSAAGCAGHRGAGRGAGRGAGAGAGRGRGHACAGRAGAGARGAGAS
AGARGARGAGARGRGAGARGARGAGARGAGAGAGAG"

48 FPEM SCREEM UPDARTE

SA CLEA:PRINTE21.""; :FORM=GTD E:PRPINTCHRES 1455; ¢
MEST : PRIMTEZ3] . CHRSC 128 3 :PRINTR442, """ :FORN=1TO
C1A=-D 3 PRINTCHRESS 1332 0 :HEST

A PEM PAHDOM TIME AMD GRAFRPHIC COLOUR @ CHECKE FOR
FHD 0OF GAME

T A=RHDCSEA Y : C=RNDC 2 2 IFD=1ATHENZ2G108 ELSE IF
F=18THEM3A1G

aF PEM TMITIAL MAIT TIME COUNTDORM

9A A=A~1:IFA>ATHENSA

188 RPEM CHOOSE PRINT POSITION : GOTO T CRAPHICS
SLRRDLIT IHE

116 B=RHDC 208 24255 : SOUNDZ255, 1 : GOSLE 1 ARG

119 FEM PAMDOM MUMBER 0OF CHECES FOR EEY PRESS
128 TIMER=A:FORN=1TORMND: SA 3450 A%S=THKEYS

129 REM CONSEQLENCES OF EKEY PRESS

128 TFA%=""THENMEET : IFC=2THEH Z0UMND1S, 18:
D=0+PHDC L ) GOTOSA: ELSESOUNDISA, 5 : COTOSA

14 TFC=1THEM SOUNGL . 168 D=D4RMl 1 5 COTOSA

160E REM GPAFHICS SLBROUTIME @ SELECT CFFEM OR
YELLOK CHARAFACTERS

1018 SOUMD2AA, S E=E+1 : T=(T+TIMER Y2 : GOTOSA

1628 IFC=2 THEM G=1é ELSE G=@

16368 PRINTEER, CHRSC 12940 3 CHRSC 1 2540 0 THRESE {2145 9 ;
1840 FRINTECE+3I2), CHRS 1 22+0 ) ;

1658 PRIMTERCE+ES Y. CHRESC 142405 v CHRSO 172
16060 PRINTRECEFST O, CHRSC 1 26400 CHRESO 13
2008 FEM YO LOST

218 CLS4:PRINTE41 , "YOL ST

645

0
+0 3 RETURH

20260 PRINTEZ22E, "BUT YO KILLED"E: "EHEMY" ;

2026 PRINTEZZ2, "YOUR AYERAGE ACCLURATE
FIRIMG" ;i : PRIMTRZEA. "TIME WRS":: PRINT
LISTHG"##%, #8" ; T: : SOUNDS THTCT 30, 164

2040 FORN=Z55TI1STEP-5 : SOLINDH . 1 - HEXT «RLN

EAE BEM YO WOH

2818 CLSZ2:FORN=1TOZSSSTERS : SOUNDH ., 1 : HEET ,
2228 PRINMTEZES, "COMGERATULATIONS" ; s PRINTRS?, "YOL -
DESTROYED THE EMEMY FORCE"

2020 PRIMTEZZ2E. "YOL LOST":D;:"0F YOLUR MEN";
SOUNDY  D+1 :FRIMTEZSG, "YOUR AYERAGE ACCLIEATE
FIRIMG"; :PRIMTRZZE, "TIME WAS";: PRINT

USTHG " #8# #8" : T -SOUNDINTCT 3, 166G : RN
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CLASSIFIED

EASIREADER
'& The Greales! Programming Aid
Since Finpers

Cul down program entry time
Minimise Bugs by Minimizing Entry Errors
The EASIREADER & an afiracive, high-
quatty acrylic piastic stand designed o aad
ihe manual entry of programs from magazing
listmgs, printeuls and mos! books
49 percent of bugs in programs cogied Trom
primtout lestings are the resull of entry errors
The EASIREADER holos the copy 4l a com
Tortable angle, avoiding sirzin, and a special
Iy-dosigned cursor runs down the pragram (o
prevanl skipping between compler and 5irmi-
lar-lpo&ing Ings X
It eflectively kesps a 'Finger' on vour current
ine, especially wseful for 1wo-nanded
kiyOoard enfries and for use wilth Siocigie
compuiess
Availabie now only from BUGBEAR |Patend
Pending No. B232718) at an introdictary
price of E12.99 (plus ©1 25 p&p)
Zend choque PO or SAE lor further dolails
In: BUGBEAR, Depl. W, Micholeon Build-
ings, Templetown, South Shielts, Tyna and
Wear, NE33 5RZ,

“MURDER ON SPEC"
for 16K Spectrum:

A brain-teasing whodunit
game for 1-7 players: 60 sus-
peacts, solutions with motives,
graphics, in 4 parts covering
far more than 16K; £5.50

“CRICKET ON SPEC”

Summer's coming! Refreshing

16K game with full range of

shots, complete scoreboard.
£4.50

MICROJUICE
46 Aingers Rd., London NW3

—

ZX SPECTRUM
SUPERAB BUG-BYTE PAOGRAMS
Speciral Invaders — the renowned ver-
sion of Space Invaders, Writlen |n
machane code far last actian (18K — £5.
| Spectres — highly acclaimed P ram
Eddy the elecirician thwarting the ghosts
with secrgf light generaior. (16K or 48K

Ed
All orders despalched | rel-class past on
aay of réeceiving order. Prices include
postage and packing. Send without
delay Ia
SUPERSPRINT SOFTWEAR
75 Rezwick Orive
Lightwaler, Surrey

CENTIPEDE

The pogular areade garma Writlzn in machme
code, the game features spiders, scorpions
poisanid mushrooms, fleas and of course fhe

THE FROG

Help & Frog today! Guede i1 acooss a modor-
way and river, but beware ol the Snakes and
dlligators

floth games run on 8 BBC Model B. Avall-
able for £6.50 each from: James Hager, 7
Baszot Sireel, Camborne, Coenwali TR14
BESW

New book for Spectrum

THE WORKING

SPECTRUM

T OF PRAC |
SUBG WES AND PROGR AKMS

DaVID LAWRENCE

Published in association with
Popular Computing Weekly.

228 pages Over 150 subroutines
and programs

Send cheques/postal orders, for
£5.95, to The Working Spectrum,
Sunshine Books, Hobhouses
Court, 19 Whitcomb Street, Lon-
don WC2 THF

We can normally deliver in four to
five days

Semi-display — £5 per single cc

Trade lineage — 20p per word
Private lineage — 10p per word

BEST OF

Fawr tap gamis on one cassatie lor €4, 45,
Laserchase and Kong's Fevenge lor the
10K £% Spectrum
Robot Control (16K} and Aben Attack (1K)
for the Zx81

Order now from Popular Computing
Weekly, Hobhoute Courd, 19 Whitcomb
siresl, London WEC2 THF,

We can normaily detver in four fo five days

JUPITER ACE

GAMES CASSETTE
No. 1

ALETEROIDS, DEMOLITION
MONEYMATRIX, GOLFGRID
DUCKINVADERS and a short
program to save UDGs in your
OWn games. £5

J. I. Colling, Sylvesiris
Ham Lane, Eistead GUB GHG

EDUCATIONAL SOFTWARE

DRAGON AND BBC COMPUTERS
High quality educational software for
usg in home and schoal. Physics,
binlogy, maths. Send for lull details
(51312 main interest)
GARLAND COMPUTING
35 Dean Hill, Plymouth
Devon PLY 9AF

PLANNING M/C 48K SPECTRUM
NEED TO PLAN AHEAD?
USE WYPLAN
The lasl, easy, fipable method. Features
include chiice af aofpuf, Barcharts, Histo-
grams, CriticalNon-critical ifems up to 1.000
events. Rnsources BiimlEr umids in Witeks
days, howrs + much mane
E25 with manual, Chegues' POs fo
WYPLAN SOFTWARE
26 Hilirise Drive, Markel Weighton, York

DRAGON 32
MISSILE DEFENDER

Exciting arcade game 06,50
Same-day despatch
Cheques POs payabla o

H. M. Tyson
61 DEVONSHIRE STREET
MONK WEARMOUTH
SUNDERLAND
TYNE AND WEAR

ATTENTION ALE
DRAGON 32 and TANDY COLOR USERS!
Color Compuler News
Our Ilatest magaring from the USA full of
N5, deas and sofhwarp
PLUS FREE UK SUPPLEMENT wih Dragor
companbility chart and frea advisary service
nend T2 25 [and Hp SAE) lor sample ssue (o
ELKAN ELECTRONICS (DEFT FREE POST), 11
Bury Mew Foad, Prestwich, Manchesier
M25 GLZ. Telephone D61-798 7613 (24-howr
sarvice|

—
[PALALC
|
|
|
‘N
|
SUF THARE
GAMES PROGRAMMERS
Falace sottware, part of a lea lirig Vil
gl weiden  Company, g Ik lore
lamies for Algn 400800, BBC Modal
B TI89:4A Spgctrum. VIO 20 and
CEM Bd lor digtribution i The LIK
Eurdpe and UWSA, Hagh rovalties will b
pavid for loo guality and highly orsgina
mdleprial, Senmn sa plE= 10
Puta Srong. Palace Soltware, B2 64
K PrsirgIrod Hiuh Strowot indon WH
el OY 837 5258

NATIONAL SOFTWARE
EXCHANGE REGISTER
SWAP YOUR PROGRAMS!

We have a regester of people who want to
exchange their programs, i is abs0|uady
free o have your name added 1o the
reqister Details we need aré: Full name,
phone no, compuier vpe and =ize
soltware fype and amount. Purchasers of
the register will phane you and discuss

software exchanges. A copy of the fafest
riégester may be purchased for £1 + SAE

fraimy
LYNWAY COMPUTING
36 LUCCOMBE ROAD, UPPER SHIRLEY
SOUTHAMPTON 501 ZAP

ZX PRINTER SPOOL
EASY TO FIT

As sold aut at the Bk ZX Micmdgr gecisian

diuminuem spool Improves paper Peed and

pnnter pelarmance. Solves all feed prablems
£4.50 imcluding p&p

Saddiers Developments, Saddiers, Vicarage
Lame, Semd, Nr. Woking, Surray,

——

BBC (32K) CHESS

Maching code with coloir oraphics S skill

Ievils, play black or whee rgal s
repacted. en passanl. casleng, iske-back o
mayes, chiss clock, 10 second btz chass

sel-up pame 10F andlysis, replay game, save
garme faoilities
JUST £7F.a5
Model A& version zlsp available

OMLY £5.85

Prces inclede p.&p

SYSTEM-SOFT
FREEPOST, Ackworth, Ponfelraci
W Yorks, WE7 7HR

(FREE calatogoe wilh every e order')

SINMAX CARTRIDGES
ATARI VC SYSTEM [4K)

Sinmax yidep (amas cartridges ang tesagned
1o fin Alar) WC system and arg available in fgur
different programs

1. SPACE ROBOT
2. ASTROBATTLE
3. MISSION IMPOSSIBLE

Thesa high qualily nowly developed wideo
games are priced at only E1395 (php
intluded), or all four &t £52 (p&p included)
Full instructions included with egch cartridge
(@low 28 days for delreery)
Compac Systems [Dept PWK)
TOT1 New Bond Sireet, London W1

COMMODODRE B4 £264.00 (oac VAT

Tel' Chris Gurney, O&ve Waish

of Floyd Paierson

Tel: 01-969 4658 or send SAF
Image Sclence Micro Compuiers Lid
1849 Freston Fosd, London W10 6TH

O chegues, PO (add 15% VAT

ani L3 lar p&p

A HEW RETAILER for Sinclair accessor-
igs in the Morh of England We are
situated near the M1 and MEZ malar-
ways. As well as a comploie range of
har &nd saftwam, our senvice depar-
mmni can repair, modiy or fit & wsde
range of accaessories. Hours of business
10 eam — @ pm, Monday to Satwday
inclusive.
TELEPHONE PHILIP COPLEY ON

024 2T2545
PLEASE RING FOR DETAILS OF OUR
MAIL ORDER SERVICE

COMMODORE B4 £E284 + VAT
VIC20 £113 + VAT
Fragrammes plus AcceEssones available
=aE e datalks

E! -
ENFIELD COMMUNICATIONS

135 HIGH STREET
PONDERS END
ENFIELD, MIDDLESEX. Tel: BOST434

EXCELLENT

g2y B, Massingham of Batley, W, Yorks
M. Mcaikster of Lakenheath, Sulioik
Cassettos far 81 + 16K or SPECTALM
HAETY MOUMTAIN £4.95
Escaps if yau can!

VEAY NASTY MOUNTAIN ©5 88
Advanced version with 16 vels of play
Cheques/P 0 s fo Giltrole Lid, DEPT BOP_ PO
HUX 50, RUGHEY, WARKS Cuz1 a0H

EXCHANGE

SPECTRAUM TAPE HEAD READER
Head the imormation nermally hidden i he
lape reader, & g ype of program, slad ling
numper, tode block addresses, lengths, sic
Tha printoutrming Racildy make A wdeal lor

CALHIDguIngG wour projecl

MATIOMAL INDEPENDENT DRAGDOMN
USER GROUP
DOue bo the delay o the lormation of fhe
DOragan Dafta Club we have formed fhe
Dragans Den
Digcounis. mnewsleler and much, much
mare.  For membership  defails Telephane
0582 570125 aler £ 30 pm or weekands

SINCLAIR
FRINTER PROBLEMS?

H your £X Primer has paper fesd prob-
lems, than send £1.95 for a modification
kil including ilustrated nslructions
It is easdy fitted in minules and no toods
A reduired
Chegues Pls o

L. R. JOHNSON

4 Bewby Road, Scrapioft
Leicester LET 956G

SPECTHUM (16 + 48K |— 'BIDAHYTHME "
Plat your PS5l biorhythms instantiy, in high
resalciion, Tor amy penod of My days

ZXB00T NANDS ‘' Ouick Feterence’ Carde
Wy wisle fime and frustrahon struggling

with Ihe Boaks? This card fras it all. ' There i
nofhing like it & Ihe world”’. Sand £3.50 por

-EII"I}I' SDﬁWEI’E IGRSBK cazsette by return post only E2.95
Send s.a.e. to: Mavac, + 55p p&p

card o ELKAN ELECTRONICS DEPT FREE-

Prasent past and fuiure modes
POST, 11 Bury New Road, Prestwich, Man-

Chegues for £4 In

+ " choster M25 6L7 or tel: 061-T98 7613 (24
101A Underdale Road LYNWAY Computing. Luccombe Road, Upper ALPHA SOFTWARE huun:r ok 08 Ll
Shirley, Southampton 501 ZRP Cid Elms, Reciory Lane :
EhFEWSBUF}"- Shro pshire SER] ] Gamsion, Retford, Motts — [her Sinclarr dems also avaiiabie -
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ZX81 High Res Graphics Unit
£32 (excl, VAT)

Tel: Wilkam Haynes 01-96%9 0819
Tooks far Living
MHotting Dale Technology Centre
191 Fresion Aoad, London W10 6TH
chegue PO (add 15%: VAT
plus T5p p+p

VIC 20 GAMES. Four interasting play-
able games on tape, £6.50. Ladders,
Tune Maker, Cops and Robber's, Tiger
Shoot, Ex 3K. Expantion, Nass. Che-
ques ect, to T.T.B. Micros, 129 Halas
Crascent, Smeathwick, WMid BE7
60X,

ZX81, 30 Defender, Catacombs, Pi-
mania, Black Crystal. QOriginal, half-
price. Mellor, Ba Camdean Stresl, Ply-
mouth, Devon,

DRAGON 32, (4m. oild) + all leads,
manual, PSU, dust cover, Dragon spe-
cial selection 2, 4 blank cassefles,
£175. Also Juniper wordprocessor £18,
Gemini Dalabase £12. Russell Clark, 5
Green Court, Eaton Bishop, Hareford,

SPECTRUM PROGRAMMES laor
schoolsteachers, ScoringFile prog-
rammes for AAA 5 Star Award
Scheme. SAE for details: Marcomp. 2
Ridgeway Avae., Marord, Wraxham,
Clwyd

DIET AND WEIGHT CONTROL Frog-
ram heips and advises you on the best
shimming diet, Vic20 and CBME4, cas-
salte €12, disk £17. E. Frangoulis, 54
Holland Road, London W14

DATABASE FOR CBM6G4. Easy to use
and with many features, cassette £12,
disk £17. E. Frangoulis 54 Holland
Road, London W14,

DATABASE multi filing sorting system
(£XB1, Spectrum), powerful menu +
user personalisation, £4.95 Aviation
Computer Services (W), B2 Towers
Road, Poynton, Chashire

48K SPECTRUM. Mountain of Tunnals
adventure, FAescue the Princess by
cracking the coded door, £4.50, Send
cheque/P.0. to S Craythomn, 3 Cliff
Park Avenue, Paignton, Devon

MZI-B80K GAMESPACK 2: Hangbox.
Tripawn, Demon Driver, Rascue, Join-
4, £7, Calalogue. SAE D. Alexander, 33
Broadoak Hoad, Bramhall, Chashire
SK7 38L.

LYNX SOFTWARE, 9 games including
"Space Bug”, 'Hangman'. High re-
solution colour graphics and sound,
£3.50 to G. Banks, 25 Woodfield Park,
Walton, Wakefield WF2 6PL.

4BK SPECTRUM, Two Player Chess
and 4 Cube Brain Teaser, only £3. A
King, 18 Littletield Lane, Grimsby.

URAGENT. Wanted Vicmen. Telaphona
0749 75374.

CASSETTE LABELS, printed, self
adhesiva, any amounl, SAE samples
— Six-Jays, Swanpool, Falmouth,
Corrnivwall

WANTED. One Bug-Byte Vicmen cas-
sette, G/C pleasa. | will pay £9 inc. P, &
P.M. J Davies

WANTED. Transam Tuscan computer
system, also Transam case, Ram, disc
controller card, disc drives, elc, good
price paid. Telephone: Chris Whitting-
ton, Lixbridge (0896) 31579

ZXB1 (16K) UNIQUE GAMES, only
£2.50 sach. Ponioon, Road Race,
Hangman and many othars. Order
today or send for catalogue: Peekas
Programs. 70 Grafton Way, London
W1P 5ML, Telephone: 01-388 2051)

VIC20 machine code monitor cartridge
MNew, unused. unwanted gift. Only £20
Tel: 741 3361

DRAGON ACCOUNTING SYSTEM.
Includes tral balance, P&L account,
a'c code enquiry (max. 300 accounts)
elc., only £4 from Migel Bradder, 72
Berry Hill Lane, Mansheld, Notts,

ZXB1. Hardware/'software giving hi-res
plotting, games, lowar-case, usar de-
finable characters + free Pic-Man
game, Only £17.45 all inclusive. M
Whitfield, 66 Bramblebury RAoad, Lon-
don SE18.

ATARI 16K, casseties, morse encoder
program and dimensional drawing
program, colour, sound and high res
graphics are usad for some fascnating
effects, £5 each or £8 for both. Che-
quas W P. Hawkins, & Wingwaler
Road, Bracknall, Berls.

64K SPECTRUM ADVENTURE — fits
into 16K Spectrum in four parts. Fight
trolls, wilches, madmen in over 150
locations, Plus spectacular Missile
Command with machine sound, Both
for £5. Mark Aldnch, 57 Everard Ave-
nue. Bradway, Shetfield

SOFTWARE EXCHANGE. Swap your
usad software via our club. Free mem-
bership, £1 per swap. Most computars
included. SAE for details. UKSEC, 15
Tunwell Greave, Sheffield 55 9GH.

FLY THE DRAGOM. Flight simulation
program for Dragon 32, full colour and
instrumantation cassetle, only £5.95.
Mr. Ratcliffe, Church Lodge, Tiben-
ham, Long Siration, Moriolk.

DRAGON 32 OWNERS, now a listing
service for your programs, only 1p per
ne {min £7), Send tape io listing
service, 5 St Annas Mansions, Monta-
fiore Road. Hove, Sussex

TEACHER? SPECTAUM OWNER?
To use it you need Teacher Aid 16K or
Teacher Data 48K Class lists, statis-
tics, graphs, sors, grades, Genuinaly
useful. 16K £3.80, 48K £5.20. Mr, B
Farris, 8 Thompson Road, Bolton

VIC20 + 3K Super Expander Targ.
high res. graphics sound, joysilick Con-
trolled. Supertb game, E3 inc. p&p.
Salum Software. Gable End. Laur-
ence Street, Ml Hill, London NW7T
415

SPECTRUM HEBREW 16/48K Com-
plete Hebrew input'output system (in
Basic + machine code, allows input
from any paint on the screen. from right
to left). £E7.50 including full instructions
Also: excellent Hebrew Hangman
Game (48K), £5. Send chegue'PO to:
M. Ben-Gershon, 23a S1 Andrew's
Road, London NW11 OPH.

VIC-1515 PRINTER, ©£120:; Vic-1540
disc drive, £150; Ardon expansion unil,
wilh fid, £50; 16K ram cartridge, £40:
Vicfile and Vicwriter disk programs,
¥20 ono. Tel: 01-B50 4732, avenings.

EXCHANGE any software. Send sas
to Mavac, 101A Underdale Road,
Shrewsbury, Shropshire.

COMMODORE 64 Sprite creator utility
program, generates own data listing,
£3. G. Starling, 1 Tomkins Close, Stan-
ford-le-Hope, Essax.

PILOTS LOG BOOK, ZX81 Spectrum.
Entry and retrieval of data including
flying hours, between specified dales,
duty hours since a specfied date.
number and dales of tax nights, elc
Please specify 18 or 48K, £4 .95, from
Awa, 50 Dundonald Road, Didsbury,
Manchester,

DUST COVERS available for any com-
puter, printer elc., BBC, T.l., Epson,
£395;, Dragon, Atan, Vic20, E2.95:
Sharp MIBODAK, £4.85 For others
please phone or write to Sherborne
Designs, Victory House, BA The Rank,
Morth Bradlay, Trowbridge, Wilts. Tele-
phone: 02214 4425 Also made to
measure service. Dealar enquines wal-
come. Access & Barclaycard

SPECTRUM POOLS, 16/48K, scraan
printer output + free blank data tape,
£4.95 ZXB1 version (no free tapa), £4
M. W. Holman, 60 Camperdown
Sireel, Bexhill, Sussex TN3S9 5BE,

BBC SOFTWARE lor 32K ‘A and ‘B
machines. Beowull — high resolution
adventure game Bach — colourful
music program (o enjoy. Space
Academy — work you way up the
ranks. Driving Test — do you know the
highway code? England — colourful
puzzie and 2 part quiz. Junior Educa-
tion and childrens programs also avail-
able, SAE for details, £5 each inc €8 for
two. Mail order only, Swift Link Soft-
ware, 118-120 Wardour Street, London
W1V 48T

DRAGON 32 for sale. Little used since
purchase. Includes one program, £175
ono. Tel: 5t Albans 50276

ATARI SOFTWARE. Jumbo Jet Pilot
cartndge, £15. Shamus, Snooker and
Billlards. Jawbreaker and Astro Chase
Original cassettes. Only £12 Tel: 741-
3361,

SPECTRUM FORTH on cassetie
Most timings actually laster than Jupi-
ter Ace, All Forth structures. Colour,
high resolution, and 256 user defin-
abla, graphics. Complete with compre-
hensive instruclions. Immediate de-
spatch. Order as SP48C (48K) or
SP16C (16K — less memary and
UDGs). Just £595 Send to: Mike
Hampson, 7 Hereford Drive, Clitherpa,
Lancs BB7 1JP

CASSETTES FOR VIC20. Blitz, Ski-
mun, Vilgammon, Viemen, £3 each
Commodore Quizmaster £6. Graphics
£10. Tel: 0492 30250 evenings.

CARTRIDGES FOR VIC20. Tank
Atak, Mission Impossible, Sargon, £15
gach. Programmers Aid £25. 3K Ram
£20. Tel: 0482 30250.

ATARI 16K GAMES. Air Sirike, Prep-
pie £10 each, Tel; Luton 53920.

DRAGON CASSETTE. Eght games
including: Timemaze, Racer, Reaction,
Growth, Pontoon, Patrole., Tables,
Quiz. Sand cheque or PO for £3.75 to:
D. Hayward, 6a Catholic Lane, Sedg-
ley. Dudley, D¥3 3UA

16/4BK SPECTARUM COMPOSER,
Usa your Spectrum like an organ.
Program includes crochets, minims,
samibrieves, rests, seven oclaves, dis-
played note names, treble clef, time
signalure, barlines and piano
keyboard. Playback tune at four
speeds. Save/load tune. Save screen.
Erasable notes, comprehensive in-
structions. Many other features. Maka
libranes of tunes! £3.50, o "Wood-
wynd'' Software, ''Woodwynd'',
Whitelums, Lasswade, Midlothian,
Scotland

BBC MODEL A, 32K, 6522 VIA, leads,
software, book, as new, E300. Tel
Tunl:lri-:tge Wells 34117,

SPECTRUM 16/4BK. Electnoty, gas
bill program. Will =torea 15 years data
(7% on 16K), give estimales. draw
graphs with printer outpul, etc, Both-
programs with instructions, £3.95 W.
Roberts, 23 Tan-y-Bryn, Peanprisk,
Fencoed, Mid Glamorgan

VIC20 (unexpanded) software. Fed up
with Space Invaders? Pl yvour wils
against VIC with Games Pak 7 for
family sntertainment. Includes Othal-
o, Maslermind, Connect 4, Casselle
wilth High Hes graphics and sound,
£4 50 inc p&p. R Keel, 56 Whitchurch
Avenue, Exeler EX2 SNT

ATARI 400/B00 software club., Join
now, sae for details. Castle games, 44
Augusta Close. Rochdale, Lancs, Tel
(0706) 59602

ATARI 400/800 owners, play Super
Bullion Raiders for only £595 inc
Cheques PO o M. Granata, 36 Denton
Drive, Wallasey, Mersayside.
GOBBLER for expanded VIC, hi-res
colour graphics, smooth joystick con-
trol. £3.95 C. A. Pucol, 175 Pauls
Walk, Lichfield, Stalts

SPECTRUM 16K, tlape 1. including
Vegas, MNasties, Tape 2 including A-
maze-ing, Towers, £3 95 each. Sos-
pan Soft, 1 Warborough Close, Llanalk
VIC20 SOFTWARE (unexpanded),
Ihree great space games, E2.85.,
guaranteed. Tel (0246) 472914
DRAGON 32 pools database (1960 1o
18981) on tape. Menu Driven, only E18
including p&p. Send cheque or PO fo
M, Lawrance, 116 Cleavers Avenue,
Conniburrow. Millon Kaynes, MK14
70G

SOFTWARE. Introductory offer, 10%
discount. ZX81: Winged Avenger
£4.05, 30 Defendar £4 05, Black Crys-
tal £6.75, Frogger £5.35. Spectrum:
Hobbit £13.45, Penetrator €625, 3D
Tanx £4 45 Time Gale £6.25. VIC20:
Gridrunner £540, Traxx £5.40 Frog
£3.60. Allien Attack £540. (p&p 50p)
Send chegues/PO's lo: Microvision
Software, 21 Greystoke Walk, Put-
noe, Baedtord. Tel: 0234/563089.
MACABRE programs are included in
the "Forthtowan Combo Tape' for
Spectrum, £4. Leaflet free. Spacirum
Kempslon'Epson inlerface program,
£1. RTL, Westowan, Porthlowan,
Truro, Corrwal|

16K ZXB1 + D K'Tronics keyboard,
£B0. Memopack 16K, £18. d-channal
sound umil, £18. HRUDG board
mother board + edge connector, £30,
All ZXB1 books, Lots of soltware half
pricé, Ring for details, Tel: 01-858
9442

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

ZX SPECTRUM BOK, boxed, as naw,
complete with software, including four
Adventures, six arcade games + time-
gale + programming book, Cosl £265,
sall £220 ono. Tel: Stebbing 668 after 5
prm

SPECTRUM ZX 16K, vgc, ncluding
instruction book. Asferoids, Invaders
on casseile, £110. Tel: Totton 864226
ahler 5 pm.

48K SPECTRUM + ZX printer — 10
rolls of paper, £40 soltware, £E230 ono
Tel: Tamworth B97733

10-16 MARCH 1983

48K SPECTRUM -+ printer + eight
rolle of paper + books + =oftwars
Worth E3B0, sell €240 Tel: 0865
F11550

4BK SPECTRUM + ZX PRINTER (1
month old) + software including Pac-
man + mags, E£200, Tel, Twyford
713771 evenings

48K SPECTRUM. As new, £40 soft-
ware, £160. Tel: lan, 030& 79432, afler
6 pm.

48K SPECTRUM, 3 months old, hardiy
used, plus 7 games including Hobbit,
£190. Tel 0277 228710
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ZX SPECTRUM 16K, onginal packag-
ing, £100. Tel: 061-338 2350

SPECTRUM 16K. Ona month old, all
leads, manuals, etc. Perfect condition.
Offars ovar £100. Tel: (0255) 429984

SPECTRUM 16K. All leads and manu-
als plus five arcade games, six months
pld. Good condition, £130 ono. Tel:
06284 T3IS6T after 5 pm,

4BK SPECTRUM, E145 ono. Tel:
Office DB92 40255 extension 233, Mr
Winch,

SPECTAUM 48K. Two weeks old,
unwanted gift, £150 ono. Tel. D61-773
4206 (daytime).

48K SPECTRUM -+ joystick, £50 sof-
ware, £200 ono, Tel: 01-B55 3192,

SPECTRUM 48K, perfect condition
165 also ZX printer £40, Abacus
Cantroller £12 software included; Pas-
cal computer + books. Tel: 01-435
2814 (nol Saturdays).

16K SPECTRUM, £70 software, £130
Tel: Haverhill 705266

48K ZX SPECTRUM, enclosad in brie
casa, competitive joystick, Fuller ampli-
hier, £100 softwarae, £225, Tel: D61-432
4531

SPECTRUM 48K, £150 Tel- 01-445
1977 after & pm.

ZX81s for sale

ZX81 Sinclair-buill Phoenix Marketing
AP 16K abundance software, manuals
+ T30 cassette software, EB0 ono
Waorth £130. Ring Shrewsbury 61097
{avenings).

ZXB1 16K, Ram pack, undar guaran-
tes, £25 worth of software, including
3D Monster Maze, Chess and Flight
Simulation + extra key for use as
repeat key + manual, leads and powef
supply. Only £65. Tel: 0757 705638

SINCLAIR ZXB1, 1K Hom, complete
with manual, elc, £30 ono. VIC20
games cassette. Space Invaders,
Amok + seven others. brought in arror,
TR ono, as new Tel: 03943 3267 after
& pm

16K ZX81, in good condition + psu

rmanual, all leads, £40 software, books
and mags, £55. Tel: Covantry 89166

ZXB1 16K, Mamotech, exdcellent condi-
tion including software, 30 Defendor,
05 Scramble, £55 Tel. Ashiord in
Makersfield (0942) 723487

ZXB1, 16K, as new, games casseltes
and nineg months guaraniee, value
125, sall for €70 ono. Tel; 02-1556
1850 (Birmingham)

IXB1 16K + lapes, still under guaran-
tee, £65 ono. Tel: 01-521 0672

ZX81, 16K Ham, boxed, manual, mags
+ software. & months old, cost £90.
PO ono Telt Ashiord, Keni (0233)
1812 (& pm).

SWAP ZXB1 16K Pswon Vu-Calc or
Psion Chess for Psion Vu-File, will sell
Vu-Cale and Chess £5 each, hardly
used, lain, Livingston 34497, 18
Gorsebank, Ladywell, Livingston EH54
eDY

ZX¥XB1 20NMX B1 SOUND UNIT, E15;
AGS joystick with interface, E15; Fuller
keyboard, €10, Tel: 051 339 5804 aftar
4 pm

SINCLAIR ZXB1, + 16K, mematech,
¢+ printer, + manual, £100. Tel'Ring-
wood 4090,

ZXB1. 16K, DK Tronics keyboard and
case, spare 16K Aampack, £50 worth
accessorias, softwara, all manuals and
leads. £115 ono. Tel: 01-992 G868 (day
tirme)

ZXB1, 32K, keyboard, 24-inch black
and white monitor, £50, software,
£125. Tel: Hoddesdon 462821 eves

ZX81, 16K, DK 'Tronics keyboard +
numeric pad, bigitalker, £70 software,
cassetta recorder, £175 ono. Tel- D&1-
727 1927 aher 5 pm.

ZIX81, 16K + Defender, Aslergids +
six game lapes + three books -+
magazines, £55 ona, Tel 01-B48 2255

16K ZXB81. All lmads and manuals,
pounds of software, games and
domastic. Tel: 942 3807 anytime

ZFXB81. 16K, workstation, leads, manu-
als, two books, 12 software cassetie
including Scramble, Invaders, elc., £50
ang. Tal 01-292 6424 (anytime)

ZXB1, 16K, with sound (ZON x B81)
input’outpul board + basic manuals
with full intructions and all necessary
leads. Three months old, worth £130,
will accept £B85 or will swap tor Atari
VCS. Tel 01-870 1663 (6 1o @ pm).

ZX81, 16K, high guality keyboard, £60
softwara, £15 magazines. All leads +
manual, £100 ono. Tel: 01-B55 3192,

ZX81, 1K, with manuals. leads and
tapes, 6 months guarantese, ©40 ono.
Tel 0742 695011

ZX81, 1K, £20. Tel. Buckiand 618.

ZXB1 1K + book + cassefle, £32 Tel:
Q222 759764,

SINCLAIR ZX81, 'K Rom. complale
with manual, etc, E30 ono. Vic20
games casseite, Space Invaders,
Amok + seven others, bought In efror.
£5 ono, as new. Tel; 03943 3267 alter
G pm

ZXB1, 16K. manual, alc, + 216K
games, £45 ano. Tel; 01-748 8681,

16K ZX81, Sinclair, all manuals and
leads + software, £50 ono. Tel: Russ
Frastatyn 6252

Acorns for sale

ACORN ATOM 16K ROM, 13K Ham,
floabing point. m'c monitor dissembler,
300/2400 cassettes, 5B, 3 amp, PS5,
£135, Tel; 061-775 0209,

BBC 32K MODEL A, software. leads,
manuals, £295 ono. Tel; Ongar
362487

ACORN ATOM, 12K Ham, PS5, leads
+ manuals, Magic Book, Defendar,
£140 ono. Tel: 0709 585369,

ACORN ATOM 12K + 12K sDitware,
cassefte recorder, £E175. Tel! Steven-
age 820286 aler 6,30 pm.

BBC MICRO MODEL B, axcelent
condition, onginal packaging, software
+ connecting leads, £350 ono. Tal
01-671 1058.

ACORN ATOM — 12 + 12K, 4K
fioating point, power supply, manuals,
leads, elc + software, £130. Tel D1-
731 4881,

BBC MODEL B. As new- £70 software
including Acornsoft, £399. Tel: Hunts
216732,

BBC MODEL B, £150. Tel Clavaigys
BGB 874,

ATOM, 12K + 12K, I'D chip. £100 of
soltware. £150 ono. Tel: York (0904)
32762 (6 pm).

ATOM, BK Hom, 12K Ram, games,
good condition, £120 ono. Tel: Oxford
52837 (6 pm),

Ataris for sale

ATARI VCS + 5 cassettes including
Space Invaders, Pac-Man, Frogger.
Grand Prix. OHers around £120 or
swap for ZX Spectrum. Tel, 077382
3762.

ATARI VCS, as new, still boxed, com-
plate wilh padais and joyslicks + Com-
bat, unwanted gift. £65 ono. Tel
Stevenage 51465

ATARI BDD + cassetie recorder +
books + manuals, £410 Tel: 01-353
0116

ATARI 400, 48K board, fast chip. tape
racorder, Basic + Forth — 100 soft-
ware tapes, £500 ono. Tel: Dewsbury
{0924) 466704 — or swap lor 48K 800.

ATARI CONSUL + 6 cartridges, offars
around £130. Tel: 021 523 8666 after 4
pITI

ATAR! 400/800. Moonbase 10 disc and
caseattea, cost £25 at £15. Termail
cartridge, super fast game, cost £25 at
£15. Phone Harpenden 69152 for more
details.

ATARI BOD 32K casssette reconder,
games, books. joysticks, cost £720
Wanied £520. Tel: eves DT 26-63501

ATARI 400, 48K. 2 months, + record-
er. Basic, games, joystick, hardly
used, £340 ono. Tel, Uxbridge (0BSS5)
a0a7e after 6.30 pm.

ATARI VCS + 13 cariridges, onginal
boxes, £193, Tel: Lowestoft 62337

ATARI VYCS, |oysticks, paddles
Combat cartridge, unused, EBS Tel
01-458 1624,

ATARI VCS + 7 cartridges including
Pac-Man elg £120 ono Tel: Battle
2878,

ATARI VCS + 4 cartndges £100. Tel;
Paul 01-B80 8853

ATARI VCS with Space Invaders,
Video Chess, Combat, adaptor, |Oy-
sficks and paddles. Hardly used, fairly
new, good condition, warth £180 only
£125. Tal: Jon 01-703 9217 alter 6 pm

ATARI V.C.5. + five cartridges,
keyboard controller, two joyslicks, two
pedal controllers + named adapter.
Good condition, £90. Tel: Leyland
34106

Commodores for sale

VIC20 and cassette unit. All leads and
manual, £135 ono. Tel: 0780 720038

VIC20 physics refusion pack contain-
ing manual and two lapes, £6. Three
adventure games. Telephone for de-
tails Neil Rodgers 0742 344427 (day-
tirme ).

SWAP VIC 20 computer lor your Spec-
trum computer, 01-458 2571 (Willes-
den NW2)

COMMODORE 64 + C2N casselle
unit, features 64K, migh resolution
graphics (320 x 200), pixel, 25 rows of
40 characters, 16 colours, music synth-
esizer + 30 graphics, three weeks old,
little used, £375 Tel: Wales (0749)
74784, Alastair.

VIC20, iape unit, Omega Race, Star
Batlla, Scramble. joystick, paddie,
£150 ono Tel; 01-485 5896 (week-
ends), Beaconsfield 2074 (6 pm).

CBM B032, manuals, visimusic rmonitor
+ software, £600 ono. Tel: Reading
504433, ext. 53 (oHice hours)

21K VIC20, casselte deck, Jellymon-
ster cartridge and joystick, under
guarantee, books worth £17, worlh
€300 in total, offers over £230 Tel
Sithngbourne 70811 atter 4.15 pm

VIC20 BK SWITCHABLE, Ylick at one
side brings it up o BK — other side
back to standard + Advengers, Super-
lander, etc, elc, £160 ong. Tel: 01-387
8751 (6 pm—3 pm only)

VIC20 + cassette unit + BK Ram +
software expander + Sargon Chess +
PRG Maths Il + Intro 1o Basic Parl | +
mags, elc, £175. Tel: 041 942 6868
after 6 pm

PET RAM EXPANDER BOARD (CEM
approved). Upgrade BK Pet Modesl
2001/8 or 2001/88 to 32K Ram. cost
hundreds! accepl first £50 ono. Tel
Chaster 675717 (6 pm),

VIC20, casselte deck, 8K Ram, £20 of
tape software, Rat Race carridge,
E185 ono. Tel: Pottars Bar 55772
(4 pm)

VIC20 + casseite, Advengers +
Adventure Land cartridges. Vic Men,
Berserk, Asteroids, Vic Panic, over 60
other games + ulilities, program refer-
ence guide, 3-matra video cable exten-
sion, all in good condibon, £250 ono
Tel 0204 706892 evenings.

PET B4K, new Homs, inlegral cassel-
te, + second casseite, sound box,
rabbit + toow kit Roms lots of progs.
£295 Tel; Brentwood 2314590

VIC20, cassee recorder, 3K Ram, £40
of software E180 ono. Tel. Oxford
715783

VIC20 16K, super expander, cazsetle
reck, Program Aid carrndge, Sargon il
Chess + £50 software, £250 ono. Tel:
Burton upon Trent 815233

COMMODORE 3032, 32K Ram, new
Roms, sound box disc controller board,
plus BOOK Computhink disc drive, dust
covers, discs and programs, £750 ono
Tel: 01-542 7448

VIC20. Swap Advengers + Star Wars
Il {Titan). For Voodoo Castle or Pirate
Cove. Tal: 02572 73694,

VIC20 casselte deck, joystick. Manu-
als, Viec compuling magazines + soft-
wara on tape. £140. Tel: 01-460 3171

VIC20 + 16K Ram, 10 cassettes and
carridge games including Adventura,
Pac-Man etc. and numerous Dooks
£180 ono, Tel, Guildiord 68641 [evan-
Ings)

COMMODORE VIC20 + biack and
white 14in TV, £40 software including
scramblar + asteriods. Vic revealed,
dust cover, magazines, £200, Tel: 01-
BO0 4994 afer & pm,

COMMODORE CBM PET. 32K. Large
keyboard + toolkit, super chip, cassal-
te deck + programs, £330 ono, Tel:
01-891 D866 (evenings).

VIC £220, £175 around Extra Rams.
Tape goll. Mr W. Donaldson, Selsmo-
graph Service Ltd., King Edward Road,
Thorne, South Yorkshire.

VIC20 + cassetie unit and tapes. Two
months old. still under guarantee, £130
ono. Tel: 01-B05 7823 aker 4 pm.

VIC20, software, 25 games only £10,
Write to: T. Mead. Rathlers, Shews-
bury, Balam Lock, Cork, Ireland,

VIC20, casselle player, joystick, £50 of
software, as new £148. Tel Maccies-
fiakd 21574

PET 32K. 40 column VDU, B75K,
Compuphink floppy disc, 80 column
Commodore printer, cassalle playar,
frany books, magazines, programs on
discs + casselles, £1,200, Tel: (D480)
64804

VIC20, C2N cassetie player, 24K Ram,
3K Ham, Vicmen + Jelly Monsiers
cariridge + cassettes £225. Tel. Wigan
(0942) 712412

PET 4032 with new Rom, 32K, large
keyboard, ookt and key chip Homs,
Commodore casselte deck, hard and
soft reset, |0 board, sound box, |[oy-
stick, plenty ol software (mainly
gameas) E600. Tal: 021-705 2445

VIC20, casselle unit, £45 of software
included, Introduction o Basic, Stack
Supercharger plus it adds 3K, easy
graphics and easy editing £200, Teit
Ashley 0202 527044,

VIC20 + casselle + cartridges, refer-
ence guide and magazines, olfers. Tel:
01-459 2571

VIC20, tape deck, Supar Lander. [O0y-
stick, program reference gusde, Amok,
Alien Blitz, Wall Street, etc + maga-
zinas, £140 or swap for Nikon fenses
Southampton (0703) 775680.
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| cassette + software
| Tel: 01-660 1893 evenings

ACETRONIC COMPUTER games
centre with 16 carridges, good condi-
tion £E200. 0908 320075

SPECTRUM Defender, Galaxians and
Missile Command on one cassetle,
teaturing colour and sound £S5 A
Shaw, B Yeadon Drive, Southowram,
Halifax, W Yorks

2TAR CHASE TV GAME. Two play-

VIC20, tape deck, hardware and soft-
warg, excellent condition, worth £510,
£385 ono. Tel: 01-440 7053, 5pm 1o 6

Tandys for sale

TANDY 16K, Model |. Level i, TRSAD
complete with cassetie recorder, greaen
scfeen, loads ol solftware and Dooks,
delivery possible. Offers over £200 1o ars, £25, Tel Romiord 45283

Sallinge, Kent, Tel; (030381} 3336 | POPULAR COMPUTING WEEKLY
TRS BO 16, Leovel I, green monitor, | Nos. 10 (Vol 1) 1o present issue, for
" books. ©300 | cale, Oers, Chns Tel: 01-363 9764

DRAGON 32, hardly used, joyshck and
software, €165 ono. Tel: 01-979 2254,

DRAGON 32, cassette lead, program-
ming manuals, some software, little

=
Ia

TRS BO [16K) with WDU, casselle
recorder and Level | and Level 2
software plus manuals, good condition

usaed, £175. Tel; 01-B66 9317

£250. Tel' 01-589 2723 (evenings)
CB BINATONE 5-STAR, wilh acces-
sories, Will exchange for home compu-
DRAGON 32, as new, little used + ter {cash adjustment) Tel. (Lelgh)

tapes + documentation £160 Tel 675514
Bromiey. Kent. 01-462 3681 DRAGON 32, OKI B0 Printer. Sell £380

or printer for £210 Brand naw. Tel
INTELIVISION Astro, Smash, Sking, :

Basketball. Swap for any Intellivior 01-794 0198
suaipall, = F i sballivion
cartridge, good condition Tel. 0925 JUPITER ACE, new. & weeks old, £65

51753, Ray Sharp. Tel, 01-732 7493,

INTEL TELEVISION cariridges £10 SOFTY 2 EPROM program, as new,
each Tel: D475 43356 g £160; Microwriler, as new, cost £560,

DRAGON 32. Boxed, under guarantes yours for £450 or swap Model B 8BL
- g e i ; 5 micra o+« software, Tel: lan, Oakwood

+ joystick, Ghost Altack cartridge - 5 Hill (030679 432 =

tapes, Good condition €180 ono. Tel THI e

0925 51752 48K ORIC 1. Complete with full manu-

P../99 TEXAS INSTRUMENTS, 16K | = 'Bads demolape. live weeks old.

Ram, 36K Aom, 16 colours + Engiish | 190 Tell D1-979 4432 atter oftice

grammar software module, £125, Tel: LUFS,

01-558 0767 SHARP MZ-80K, 48K extended

Basic, 22 programs (including Defan-
DRAGON 32. New, boxed, casselle : 2 E
lead. £165. Tel 021-553 2084 dar + Space Invaders) manual

other useiul books, E300. Tel. OG7TER
NASCOM |, Fully cased, documenta-

i i CHf Tel isiien
N + casselle recorder. Offers. Te Lk
01-485 4773 DRAGON 32, boxed, as new, two

months old, E170 ono. Tel: 01-743
DEFENDER GAMES TAPE for Spec- | 3595 anytime
trum, with good sound elfects LisEr
defined graphics, £3 Ring. Fareham 16K RAMPAC, 3 weeks old, £20 Tal:
552G 01-983 0794 L

ZX81 SOFTWARE, the fast one, asso-
ciators data base system, V + H
payroll. hestacrest, acoounts, sales,
nominal ledgers, accept first good
offer, will spht Tel: 0382 23181, axt
631 Mr Ewan Cunningham

ASR 33 TELETYPE + manuals, neetls
slight attention. Offers. Tel. Aylesbury
625156 evenings

STEREQ CENTRE, worlh E175, swap
for ZX Spectrum 16K + software. Tel
Biggin Hill 75047

BBC SOFTWARE from Acomsoft,
Bugbyte, BBC and Kansas Swap for
other Acorn software. Tel, 01-858
2449, 7 prhi to 9 pm

SWAP SOFTWARE for other Spac-
trum software, 10 games tapes. Tel
(05827) 69152

WANTED. Vic20 computer + QC2N
cassells deck or parl exchange lor
Dragon 32. Tel: Homwich 6925933

PRINTER for Vic20. Tel: St Albans

B51203 (with price)

WANTED: computer, £100-£110. not
Sinclair  Tel: Bidelord 79732, even-
|r|g;-'.

SHARP MZBOK, o many items tfo
pame, Phone for details, name your
price. Tel; 01-981 7158 or 739 5542
(evenings)

SINCLAIR PRINTER. Must be in good
condition, Tel: 01-340 1119

=IIIIIIIIIIIHIIIIIIIIJIIIIIIIIHIIlIIIIHIIII“IIIIIIIII!IIIIIHIIIIIIIIIIIIIIII"I“ -

BUSINESS EDUCATION LTD

we BUY and SELL
SECOND-HAND AND NEW MACHINES
RENTAL OPTlON available

Phone: 636 9612 Martin Foreman
103 Great Russell Street, London WC1

ST T IT AT

ASR 33 teletype, + papertape, good
eondition £120. Tel: Caterham 47784
(after 7 pm)

CASSETTE RECORDER + software
for Dragon 32 in exchange for full face
fibreglass Stadism Achilles crash hal-
met. Ring 5t Helens 28782

16K RAM PACK for Vic20. Tel: Leigh,
Lancs B75514

48K SPECTRLUM lor Cannon S14XLS
Line Camera, brand new, cost £236
Cash for good condition computar, Tal
01-883 21683,

WANTED 3K expansion for Vic20. Star
Battle cartridge and games cassetie
offered in exchange. Tel, Ashiord
(Middx) 54230,

VIC SUPER EXPANDER, in exchange
for Alron BK Ram King. Everslay
733360

SPECTRUM with handbooks, elg, for
DAF. Complete beginner, 50 no rub-
bish please. Tel: Luton 52014

OLIVETTI-PRAXIS 30 OR 35. Tel
0743 7890343

WANTED, ZX81 up to £30 Tel. Great
Hockham 586

P.C. WEEKLY VOL 1 NO 17, will pay
£2 Tel: 0752 261808

WANTED: FOR ZX SPECTRUM, col-
our monitor, prce negotiable. Also old
magazings. Tel! Durham 43362 (any-
tirme)

BBC MODEL A or B wanted. Offers.
Tel: Ringwood (04254) TT192

Sl nnnh

can't be a full-fime job
-Lanit?”

Yes - Il you have a genuine interest in computer
games, and you know how 1o programme in
Assembler, you migh! be just 1he person we're
lookingtor to join one ol our teams woerkingon the
creation, writing and developmeni of new hame
enteriainment programmes. ¥ou will understand
their appeal, and will probably have your own idaas
onimprayements thal could be mode 1o
garmes that yvou 've seen and new thames
thal could be developed

Qur existingrange alteady includes
some ol the most imaginative and
sophisticoted gomes an the mork et -
games which have an educational value,
which haove been designed to test
dexterity reaction-speed, alertness and
concentration, or which revolve round secret
fanios|es of becoming an ace pilot, atoolball
superstar, the hero of o dangerous jungle
adveniure

Butl, noone hos vat seralimil an the
possibilites ol invention. And, the demand for new
programmes |5 growing -1ast, Even now, intha USA
compuler games are almeos! as big an industry as
records and leatura lilms

S0, success will ba very well rewarded
With performance-reloted bonuses odded to
acampelitve annual salary. Ancd, as the
division develops, there shouid be excellent
cpportumities tor career progression

Totind oul more, please lelephone
Richord Gibzon-Robinson, Soltware
Developmen! Manoger, on01-437 4393
[reversing charges if necessary] orwrite to him
at THORN EMI Video Lid., SthFloor, FllmHaouse
142 Waordour Stree!, Landon 'W.1.

Inventing video games 4
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PEEK & POKE

GONE FISHING
GONE AWAY

L H Thomas of Bridge Close,
Haxby, York, writes:

I recently bought a game

called the *Teleng Home
Entertainment Cenire'. 1 have
managed to buy about four
games for it, but it now seems
impossible to obtain any more.,
I did write to the manufactur-
ers, but received my letter
back marked ‘gone away’, so |
presume that the company has
folded. In Popular Computing
Weekly 1 read that the Games
Centre in Oxford Street sells
all sorts of computer games.
Do you know il they stock them
for my computer game? If not,
do you know anyone who does?
A | went in and spoke to

someone at the ‘Games
Centre.” Although they had
heard of the Teleng, they
knew nothing about it — it was
only a name to them. They do
not, and never have, stocked
games for it. Perhaps one of
our readers can help?

e T e s T W
CONSULT THE
ORICLE

Melvyn Quek of Manor Way,
Mitcham, Surrey, writes:
I am 14 and at present
am using a ZX81. I wish
to progress to an Oric-1, as
announced in vour issue 26,
but I am unclear on a few
points:
a) Will Forth be available
on just the 48K version?
b) How much Ram will be
available to the user on
the 16K machine?
¢) How many user definable
graphics will there be,
and will the character set
include lower-case char-
acters?
d) What will the tape trans-
fer rate he?
Forth will only be avail-
able on the 48K version,
The amount of user Ram de-

pends on whether you are in
high-res, or normal mode. If
you are in normal mode, then
vou will have to use the Grab
command to access the ba-
lance of the screen space
otherwise reserved for high-
res. This 1s not as complicated
as 1t sounds. In high-res there
should be about 9K available
to the user.

The tape transfer rate will
be either 2400 baud, or 300
baud if you want to take extra
care agamnst corruption. The
whole character set is re-
definable on the Oric. For
further details, see our review
of the Ornic in Popular Com-
puting Weekly, January 13,

A LIGHTER SHADE
OF PALE

Keith Watson of Yardhurst
Gardens, Margate, Kent,
Writes:

Can vou give me details
of how a light pen works,
specifically for the BBC
machine? Are there several
different kinds? How easy
would it be to make a light pen,
assuming that the analogue in-
terface was already installed?
Basically, a light pen
uses i@ photo transistor to
measure the changes of resist-
ance caused by light between a
collector and emitter. You will
need to use a BBC B machine,
because the A does not have
the necessary jovstick port,

The pen will read whether a
dot 15 colour, or black and
white. There is a special regis-
ter in the 6845 chip to control
it. This register is accessible
from Basic.

You should have no prob-
lems in fitting a light pen, if
vou already have an analogue
to digital converter. If not,
there is a circuit diagram and
all the necessary instructions
in Stephen Adam’s book 20
Electronic Projects available
from Interface.

WHOSE FAULT IS
IT ANYWAY?

Brendt Wohlbert of Plover
Road, George 653, South
Africa. writes:

I have been considering

buying a ZX Spectrum
and would like to know about
the faults in the Rom. Are the
later Roms improved or will an
updated Rom be bhrought out
by Sinclair?

What advantages does the
Atari 800 have over the 4007
Can the 400 be updated to
include the features found in
the BIN?

A The faults in the Spec-

trum Rom are not im-
mediately noticeable to the
average user. As long as the
user stays in Basic there will be
little interference. The only
two faults are that Screen$
cannot be concatenated, and
that if you hold a key down on
a keyvword, the cursor will not
change and the keyword will
be repeated.

Most errors will only affect
machine code programs,
There is also a section of re-
dundant ZX8l code in the
Rom. The best place to look
for details of these is in lan
Logan's book Understanding
Your Spectrum published by
Melbourne House.

The Atari BOO features a full
kevboard, unlike the mem-
brane on the 40, It also has a
composite video output, to en-
able 1t to be used with either a
colour or black and white
monitor. The Atari 400 s,
strictly speaking, limited to
I6K. A 45K memory expan-
sion 15 available from Maplin,
although this voids the Atan
guidrantee.

MACHINE CODE
WANTED

Saleem Gupta of Hounslow,
Middlesex, writes:

I have a Vic20 and

would like to know why
no one seems to publish
machine code programs for it.
Including you. Are they parti-
cularly difficult to write?
Could you please publish one
for the unexpanded Vic — you

London WC2 7HF.

Top 10

Books
T {—] Enfer the Dragon, Carfer

i 21 Thie Working Dragon 32, Lawrence

D D~ O A d Bl R

I—} The Compdata Forh, Winfaid
10 [ 8} Understanding Your Spectrum, Logan

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,

i 1) Assambly Language Pragramming for the BBC Micro, Birmbaum

| 3 Compule!'s First Book of Vic, various authors

| 4) Spectrum Machine Language For the Ansolute Beginner. Tang
i—1 Wic Programmer 5 Reference Guide, Finkse!

[ Ty Compuie!'s Second Book of Atar, vanious authors

[ 5 Creative Graphics on the BBLC Micro, Cowmnie

publish them for the Spectrum
and the £XK1.

Also, | would like to Know
why the memory add-on for the
Vic is so much more expensive
than for the Spectrum. 1 have
been told that both the Vic and
the ZX81 use the same memory
chips. Is that true?

A Machine code for the Vic

15 o subject that does
come up from time to time,
We can only publish what we
are sent, and no one seems to
be writing machine code prog-
rams, other than the commer-
cial software houses. Perhaps
this 15 partly due to the fact
that the necessary information
i5 not as readily available to
Vic owners as it is to ZX
owners — witness the number
of books on machine code and
disassembling the Spectrum
Rom.

As for memory, a manufac-
turer will charge what he
thinks he can get for the pro-
duct. It 15 not that memory
chips for the Vic are particu-
larly expensive. i1t is just that
the ZX market is s0 competi-
tive that prices have been
forced down.

The price of Ram has drop-
ped considerably since the on-
ginal memory expansions were
brought out. Sinclair was
forced to drop the price of its
16K Ram pack, for the ZX81,
because other manufacturers
were producing the same
memory for half the price.
This has not happened with
other computers,

The Vic uses 21145 — the
same as the ZAS], only the
access time s different. Those
on the Vic are faster, under
200 nanoseconds, and can be
bought for about £1 each from
component suppliers.

iMelbourme Housa)
|NMBECrmllam)
iBunehina)
{Compube’)
[Malbdume House)
{Commodong|
(Compube!)
[ACDrrsaM |
{Sigmay
{Kelborme Housa)

{Figures compiled by Watford Technical Books, Watlord 0923 23324)

(Las! waek 5 posdion in Drackeds)
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Say what you mean

The problem of the meaning of lines of program
text — in the case of Basic or any other
language — is a key way inlo the limitations of
artificial intelligence.

There are two principal aspecis, What does
this perfectly legal code mean and — can we
find a way o always decide whal it means, In
any case?

C Northcote Parkinson (Parkinson's Law,
1962) posed these same questions for intelli-
gence lesis " high marks are gained by
those who subsequently prove lo be practically
illiterate, So much tme has been spent in
studying the art of being tested, that the
candidate rarely has time for anything else.”
Parkinson was stressing that, though the candi-
date might be able o define the meaning of a
queshon in any intelliigence test and had learnt
the rules for so doing, this did not mean that he
would be able 1o eslablish or convey meanings

oulside the narrow framework of the tests.
Though not always true, generally speaking a
line:

1000 [FX=Y THEN GOTO 2000:PRINT "Difterant”

Is not as it would appear at hirst sight. You might
expect, given general rules about If statements
and the use of colons lo dislinguish stalements,
that if X and Y were not equal then control would
pass to the statement which contained the Print
command. This does not often happen.

What usually happens is that the Print com-
mand (and any other statemenls on that ine) is
ignored. We have a conflict in definitions: Inan it
statemenl!, control moves to the next ine: this is
not treated as equivalen! to control moving to

the slatement after the colon (which is sup-
posed to be the same),

| would guess that when this ambiguity was
first discovered it had not been foreseen. As
wilh many aspects of programming, things crop
up which have not been predicted and whose
meaning is unsure — bul which are not iffegal

The decision to proceed with the standard
way of interpreling the meaning (1o ignore any
other statements on the same line, if the If is
false) is not based on the existence of some
clear and unambiguous interpretation of the
meaning. It happens because that is the way the
interprater works.

We cannot say what Line 1000 means withoul
adding to our original rules (in this case based
on what another system, the interpreter, does),
In any systemn of rules, there will be instances
which cannol be examined by the rules, but
which are not oulside the range of the rules
These same ideas can be used to guestion the
possibility of artificial intelligence: if a machine is
rule-bound how can il cope with things such as
Line 1000 (about which we are able lo philo-
sophise) if the rules cannot be complete? Turing
also showed that there could be no such thing
as a universal decision procedure, which would
allow you to establish meaning in every case:
though the interpreter was used o decide an the
effect of Line 1000, it cannot always be s0 used.

In a more pretentious language (Pascal) we
still come across problems. The oné from last
week

IF X=% THEN IF A=B THEN C:=0 ELSE D.=0

which 15 a composile of two If Then/ Else state-
ments: To which If does the Else refer? The ad
hoe solution (from the translator) is to make the
Else refer o the second If. The subject of much
debale (called the “dangling” Else in compuler
science), it shows that even for a more up-
markel language there are as many problems.
In anything as complex as a computing
machine it is impossible 1o predict all possible
contingencies (there can be no universal dec-
sion procedure) and this accounts for many
“"bugs’, and the many unknown: and un-
documented) features which appear with use.
The designer of a computer never realises

what it can really do. L
Boris Allan

——

Puzzle . i
The square

root of PCW

Puzzle No 46

Here i1s whal is called an Alphmetic. in which
lefters have been subshiuted for the digits 1to 9
{zero is not used).

~ SQUARE =PCW

It is obvious that every square has a square
root, but can you find the number that PCW
stands for? Careful, though — there may be
more than one possible answer!

Solution to Puzzle No 41

The maximum value for each digit, when cubead,
is 729 (9°). So, for 2, 3 or 4 digit numbers the
maximum sums of cubes are 1458, 2187, and
2816, respectively. Howaver, with five digits the
maximum possible sum is only 3645 (5 = 9%) —
less than five figures.

Therefore numbers of five or more digits are
not possible. Clearly, as the four digit total can
only equal a maximum of 2916 we can, by
continuing this process of reasoning, reduce the
range of numbers to be lesled to those under

———o

19949,

10 FORM i TO 1899

20 LETHS - 5TRS N

W LETT=0

40 FORM = 1 TOLEN N&

50 LET T T (VAL NEIM) « VAL MES(M] « VAL
S

B0 NEXT M

7O IFT = N THEN PRINT N

BO MEXT N

By running the program it can be seen that
there are only four numbers with this property

133=1"+5"+3" =1 125 + 27

=3 +7+00=27T+343 + 0
ATl =3"+ 77+ 1 27 + 343 + |
407 =47 + 07 =« T = B4 + 0 + ‘44:1

It is interesting to try to do the same sort of
calculation for four-digt numbers giving: 1634,
8208 and 9474, ' '
Winner of Puzzle No 41
The winner of Puzzle No 41 is: George Makin-
lay. Limes Avenue, Buxton, Lancs, who re-
celves £10
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

o ATARI 868

ﬂ 800 7y

REDUCED PRICES!

We at Silica Shop are pleased to announce CTaTaal:]
fantastic reductions in the prices of the Atar| 400 800
personal computers. We believe that the Atari at its
new price will bacome the U.K."s most popular per
sonal computer and have therefore set up the Silica
Atari Users Club. This club aiready has a library of
over 500 programs and with your purchase of a 400
or B0 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below, Complete the reply coupon and we'll send
you full details. Alternatively give us a ring an 01-301
1711 or 01-309 1111,

A 159
ATARL 40 228

400/800 SOFTWARE & PERIPHERALS

Dont buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartndge (C35) gand try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
apphcations, you can buy the Atari 800 « Disk Drive + Printar together with a selection of business packages,

ailica Shop have put together a full catalooue and price lisgt giving detaits af all the peripherals as well as the extensive range of software that is now
available for the Atari 400800, Tha Atarl 15 now one of the best supported personal computers, Send NOW for Silica shop's catalogue and price |ist
as well az details on our users club

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCTERIRIES Moumain Shond BUSINESS DY NACDFAF Marhi-Tar-Tos Teram Cantin Sleary Ahesrityre dwwmipaknr PR CHE i i (RO
Cabies Fengusn Alculric Aiptia Frghs peer Merric & Prob Snivg  Deates & Capivals Con v Solinaenw Kigiinn Agisrodd AI0E frg— Stedi
Canarniey Siar Fiine Datshawe Mansges1  Chompel Puwrtartips Taweh Typing Checkar Keng Somcw Chass Mouikaresss Agsemtiine Editar
ik FEres Sunory Gl Diftakicen Mghee Cry e Musie Teirtin/ Maearn Chaese Purzie Cose Trek Threshaid Cowwmnimier |APK)
oyuticis Liragib. it Faurest Fire Musical Compater  EMISCFTWARE Codecracker Sutimns Palms ulveses/ Golgan Fl Wizrosslt Aasio
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