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A hard case
to crack
lank CF2 discs, as used by
Amstrad CPCs and PCWs
are now available individually
for £2.95 each.

Boots of Bexleyheath sells
Maxell discs, but for some rea-
son they're in plastic bags, not
cases.

John Lewis in Oxford Street,
London, sells Amsoft discs in
hard plastic cases. They're
probably also available from
other branches of these stores
in most places.

Does anybody know where |
can buy the plastic cases
separately

I'd also like to mention Reach
Out, the new South East Lon-
don Newspaper by the unem-
ployed for the unemployed.
Would anyone fike to send us
some Amstrad CPC software
for review? The address is
Reach Out, ¢/o Room 306, Erith
College, Belvedere, Kent

Paul Brown
Sidcup

, Over and
out
Marcus Marr's problem with
using printer control
codes with Fast Basic on the ST
(Letters, May 29) can be over-
come by using the OUT
command
The following short program
demonstrates this for an Epson:
LPANT ‘el
OUT 027 45,1 e Ses undrine
LPRNT Underined
26752, FEW Sets ke
LPANT "l
OUT 027,850, REM Cancels underive
OUT 027153 P Cancei e
LPANT Back to ol
Laurence Myears
Gloucester

The price
of fun

[ iz Den rescing sbout e
computer industry for quite a
while now and the one thing
that mystifies me is the cost of

games.

There are, of course, budget
games, but they seem to lack
something which would mak
them as good as full price titles

I admit that there are some
good fitles, but they seem a
fittle_simplistic. Classics like
Spellbound have mediocre gra-
phics/sound with windimation
being aquick way round usinga

" LETTERS

Codemasters has produced
some good games but they are
similar: Red Max, BMIX Simula-
tor and an earlier Darling cre-
ation The Last V8 all have the
same controls which seems a
bit odd.

Now to the other exireme
The average full price game is
about £9 which s a £7 jump.
Can this price be justified? The

trong answer must be no. In
fact, charging nigh on a tenner
for a computer game makes no
sense at all

The average 11 year old gets
£1-£2 pocket money a week,
which means saving up for a
month or more for a full price

game

Is a full price game four to five.
times better in quality than a
budget game? Yes, in some
cases.

Take the current best selling
budget game, BUX Simu/ator. It
has nice graphics, a great
sounditrack and two player op-
tion and good gameplay

fe e el e

his year so far is
Gaunrler‘ Which s e e
screens, umque gameplay, two

layer option, good music, 512
fooms, e.gm way scrolling and
bonus screens

Gauntlet is certainly four to
five times better, but this
doesn't mean the price should
be four to five times higher. My
personal opinion is that a fiver
would be more realistic.

Simon Harrison

ans

There is much talk among the
software companies at the

moment about bringing non-
budget software prices down
to around £5-£7, although
this is unlikely to happen to
any great extent until next
year.

Xen 3 tapes

discs
hank you for pubhsmng my.
n 3 program for Amstrad
cpc micros (Popular, May 22). |
would like to add that if readers
do not want to type it in | will
provide it on tape or disc (with
documentation) for £3.00 and
£5.50 respectively. The original
Xen and Xen Plus are also
included. The address to write
to is 41 Fountains Drive, Ack-
lam, Middlesbrough, Cleveland

TS5 7LW.

Simon T Goodwin
Middlesbrough

The home
computer wars
hen will Commodore ad-
mit defeat to Atari?

To be honest, | think Tramiel
is out to kill them off. As for
Commodore itself, it needs a
dose of Sugar (as in Amstrad)

Don't get me' wrong. I've
been a devoted CB4 owner
since paying £350 back in the
Middle Ages, and as for an
Amiga, I'd just love 1o have one.
But | can't justify the price, let
alone against the 520ST,

Commodore has either to
drop out of the home market, or
(most unlikely) enforce a pricing
policy which is second to Am-
strad’s, which is what Atari has
already done

8 VJ Perchard
Bristol

Help for TI994/A
users

s a regular reader of your

excellentjournal, | have
noticed that Texas Instruments
TI994/A sers are not all aware
of the existence of the Interna-
tional Texas Instruments User

roup
This organisation exists to
serve the entire spectrum of
user's needs in both the hard-
ware and software fields. It can
supply all types of non-commer-
il soltware nclucing Forn, C.
Pvl t

iware upgrades are avail-
e
s00n to be implemented is an
Eprom module programming
service. Regardless of whether

Upon Thames, Wimbledon,
Slough and Hounslow are not
areas with good computer
shops sellng Amstrad disc
games - although, to be fair, in
Kingston, both Boots and WH
Smith had some. In this Am-
strad disc desert, Commodore
and Spectrum rule (not OK).
Even if 2 shop can specially
on disc for me, |
«der it from a mail

order a game

How realistic can Top 20 soft-
ware be, f, forexample 2 shop’s
display is limited to 1
A real “chicken and egg
tion for browsers.

If shops are not supported
choice will worsen with even
fewer chances to try before you
bu

uy.
If newsagents can order pa-
pers on a sale or retumn basiggy
why cannot the software
houses do the same for games?
After all, if the software
houses have faith in their pro-
duct, why not risk a lttle more to
achieve for their products the
exposure and sales they no
doub feel they deserve?
C J Palmer
London SW19
Part of Boots’ supply from
wholesalers is indeed done
on a sale or retum basis.
However, sale or return is not
generally popular with the
wholesalers/distributors,
which have far more say over
which products go into which
shop than the software
houses themselves.

ji
or whether they have an ex
panded system, the TUG is
there to help. Anyone interested
in further details can wite to P

phone 0865 510822 at any time:
Bosworth
Southampton

Whose Top 20

is it anyway?
s the happy owner of an
Amstrad 6128 | like to take
advantage of fast loading pro-
grams and files from disc (after
all, that was why | changed from

the 464).

You have seen the adverts
which say, “from Boots, WH
Smith and all good computer
shops”, which implies that if a
shop has not got it, thenit is not
a good computer shoy

Thave to report that Kingston

1
success. |
fter four years of dedication
to Basic, | decided that
1987 was going to be the year |
would master machine code.
Justas on the previous ocea:
sions | had tried, the going
started to get really tough. That
is, until | bought a copy of
Singlestep, by R Wilkinson, on
offer in Proglammmg Spotlight,
February
Since l e day it arrived, my
understanding of machine T
has increased in leaps and
bounds.

Please pass on my thanks to

Mr Wilkinson for producing such

a professional piece of code.
M Sleight
Doncaster

Wafa support?
Inwn a Rotronics Wafadrive
and as far as | know there is

4/POPULAR COMPUTING WEEKLY
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no support group in existence

would be wiling to contact me

at 19 Churchfield Road, Acton,

London W3 7LL | will attempt to

coordinate a nationwide user
rou

Additionally, if any suppliers
of Wafas could give written
quotations of their stocks and
cost per Wafa, | would be grate-
fuland will pass this information
on to members.
Tony Merrigan
London W3

End of the
debate?

n the recent debate, in your

Letters page, concerning the
reatvo s ofhe e ST

he Commodare Amiga

25000, the availability of
*uare has been discussed. |
have not, however, seen any
mention of the relative cost of
software

The ST software is usually
cheaper than the equivalent
AS00 software as is amply
borne out by your offer for 'C
compilers (Popular, May 29). In
my opinion this clinches  the
detmiesotsinpER RO
of th

Tho reelHoimeMateh e
hardware and operating sys-
tems. will certainly continue fo
be debated, but it is the soft-
ware which really counts to the
user. After all if the software is
not available, and at a reason
able price, you cannot use the
hardware to its full potential,
Jon Meredith
London SE25

New Spectrum
magazine
Yuul readers may be inter-
ested to hear about Eprom,
a dedicated Spectrum based
amateur magazine. Issue one is
out now, and has been very well
received by all its readers.

Epi features an action
packed collection of reviews,
hints 'n’ tips, maps, interviews,
articles, strips, great art work.
plus loads more. Anyone wish-
ing to obtain a copy should
send a PO/cheque for 80p. Unc
p&p) to Eprom at
Maltings, Penwortham, Preslnn_
Lancs PR1 9FD. Issue two of
Eprom will be out at the end of
June, at the lower price of 70p.
(inc p&p), so it must be worth a
look.

-

T Worrall
Editor, Eprom

Hang ont Aren't we al supposed
n the same side?

Stop all
that fighting!
f you are a keen programmer,
then obviously you will appre-
ciate the merits of the Memo-
tech, if what you want is to piay
a good range of games then
Spectrums and C64s are great
machines for a low budget, and
the ST is good for those with
more money who don't mind
waiting a while for the software
base to build up. The Amiga
may be beter in ferms of graph-
ics but the difference is hardly
enough to start a fight and both
are fine for more serious busi-
ness uses
lo make comparisons
across the 8/16 bit boundary is
pointless. Of course ST games
are ‘better' than those for the
Spectrum or the CB4, but what
do you expect? And anyway,
they are not (in my humble
opinion) that much better, not
yet anyway. (OK, I've seen Gold
Runner, it's very, very good, but
not, say, twice as good, as
equivalent 8-bit games).
on long enough, can we
now assume that the argu
ments are over?

Incidentally, | own an ST
and a Spectrum and a PC com-
patible, and a Newbrain and |
love them all.

Mark Beale
Sussex

We're sory but Popular
Computing Weekly cannot
guarantee o reply to all let-
o el @ personl
an; It helps us enor-
i Tl pre-
pared to have general quer-
fes answered on these
pages, so, f possible, please
do not send SAEs.

S, Tento one tierefi e
letter next week along. th
lines of “Mf Beale has a pw!m
but why did he not mention
Xxx computer?”

Not so
biased
Ien]oyed John Brissenden’s
item commenting on the new
rivalry  between  Atari's
520STFM and Commodore's
Amiga AS00.

It did not seem biased to
either machine, and before | had
even received my copy of Popu-
lar | had long since decided to
purchase the 520STFM.

The following week, however,
two people wiling in the Letters
section appeared to be suffer-
ing from tunnel vision.

s far as the capabilities of
the A500, which Geoff Hatto
thinks are better than the
520STFM, go, one look at the
value for money ratio of each
machine system will prove the
STFM the landslide victor.

Also, W Plummer should try
reading a few advertisements ~
he obviously looks no further
than Silica Shop. Nobody will
pay £400 when they need only
pay £318 (Computer Express,
Herts). The cheapest price |'ve
seen for the AS00 is £440.

w both machines side by
side, and | strongly disagree
with all those Commodore own-
ers that the Amiga is a "“sen-
s;b\e machine and "not expen-

ecause Commodore
compulers are some of the
most user unfriendly around (I
know - | own one) and the value
for money factor.

DA Simpson

(Letter edited for length)

Correction
Following our review of the
Reaktor game Challenge of the
Gobots (May 29) Ariolasoft has
asked us to point out that the
“software book'' is on the re-
verse of all the games tapes. It's
the music cassette which is
only available in a limited edi-
tion. Furthermore, if the music
sounds suspiciously like Robert
Schroeder's Space Detective, it
has every right to do so; the
music is by none other than
Robert Schroeder himself.
Whoops!

LETTERS

Black goes
back

I n Game One of our readers’
Wl
nament, the readers have re-
sponded as Colossus expected
at move 19, and developed their
bishop, moving it from c8 to 5.
Colossus has replied by again
driving the black queen away.
(8ee diagram for details)

The next move
Which move wau!d you, playing
black, make next

Send your sugges(ed rea-
ders’ move fo either Inter-Medi-
ates (Popular Chess), Freepost,
Sawbridgeworth, Herts CM21
9YA (no stamp needed), or Po-
pular Chess, Unit 2, The Malt-
ings, Sawbridgeworth, Herts
CM21 OPG (with a stamp).
Please note that Freepost is
slower than the normal service,
so if you want to save stamp
money, gel your entry off
promptly.

Only one vote per person
please, and all entries must
reach either address by
Wednesday, June 17.

e move which gets the
most votes will be entered into
the game. Results and Colos-
sus's response will be pub-
lished in two weeks time.

Next week, we return to Game

Tivo, whets, e, Abades, e
playing white.

12 NeSwa &
Noi-c3 KeB-08 0-0

4 Pi2-14 Qe7-b6.

15 Neg-ad Qeeat

16 Pe2-c3 94-d5

Tkgies A

1 Qa5-65

19 pogb 85

20 Pes-cq
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AMSTRAD
nounced  full

last week an-
details of its
PC1640 range, the upmarket
successors to the PC1512,
which will be launched in the

received it
launch at the Comdex exhibi-
tion in Atlanta (see Popular
Computing Weekly June 5)
Observers were expecting
the machine to be based on the
Intel 80286 processor. But all

{NEWS DESK]
‘Upmarket’ PC1640: Amstrad’s

last chance in United States?

the machines will be 8086
based. Indeed, it is now doubt
ful whether the company will
have an 80286 box scheduled
within the foreseeable future.
Amstrad s also clearly mak-
ing a last, major stab at the US
market with the new machines,
with a UK and European faunch
not due until the New Year.
“The breadth of product now
offered by the combination of
the PC1512 and the upcoming

PC1640 models allows us to
approach all sections of the
marketplace, " said Vernon
Moore, president of Amstrad’s
US distributor Vidco,

He added that the new
machines would be sold
through more specialist dealers
than the chainstore  retailers
used for the PC1512

All this points to the market
position the new machines wil
occupy here, following their UK

launch

the
Amstrad marketing director
Malcolm Miler.

Mast
takes

MASTERTRONIC'S Geoff Heath
promises a bright future for the
Sega games console, for which
the company recently acquired
UK distribution rights.

i had enquiries from
multiples, big chains, supermar-
kets, independent
stores,
tobacconists and i neincents)
mail order," he s

ot detals of availability
still have to be worked out, but
Heath did confirm software de-
tails. Games wil cost between
£14.99 and £24.99

Twelve titles out of the exist
ing 30 will be released initially.
So far, only four have been
finalised — Choplifter, omum
Space Harrier and Zax)

el e
prised by the amount of interest
expressed in the machine so
far, and_impressed by the
quality of Degss existing and
forthcoming software.

There are now three parties
pushing games consoles in the
UK:

@ Mastertronio, which signed

rtronic

Sega

the Sega deal two weeks ago,
and takes over from Ariolasoft

@ Atari, which has the XE sys-
tem, with orders rumoured to be

worth in the region of £220,000
and risin

@ Vattel, which recently signed
a distribution deal for the Nin-
tendo unit (see separate story).

Al three will be fighting hard
1o et the lion's share of what
Geoff Heath sees as perhaps
the only growth area in the UK
home market this year.

“The computer market is now
fairly solid, and in terms of
hardware, the only new comput-
eris the Plus 3. And that is only
a development of the earlier
Spectrums:

“Apart from that there's noth-
ing new. 1988-89 should see
the explosion of the 16:bit mar.
ket - but in the meantime, the
el paiare o s
the games console.

He added that 16-bit
machines were still too expen-
sive for a lot of people, who
would therefore go with a con-
sole until the price dropped.

risks

@ Mastertronic has sped to the
rescue of racing driver Andrew
Ratcliffe.

Ratcliffe, 33, was due to drive
his 230mph British built Tiga in
this weekend's 24-hour Le
Mans race, But his sponsors
pulled out last Friday morning

“Iwas left without any money
or any hope of driving at Le
Mans,"” said Rateliffe.

"But I'd seen Mastertronic's
games in the stores,
thought it would be a perfect
match. S0 | rang them up, and
within five mintues Alan Sharam
had rung back to say yes "

Ratcliffe couldn't reveal how
much money was involved.
“Let's just say we're talking
telephone numbers - overseas
telephone numbers with exten-
sion numbers on the back!”

The race takes place this
weekend, and runs from 4pm on
Saturday to 4pm on Sunday.
Ratliffe will also be appearing
at September’s PCW. Show, so
we can expect the Mastertronic
connection to continue for some
time

Mattel
scores
own
goal

MATTEL has had its claims
about retailers' plans for the
Nintendo games console de-
nied by retailers.

Matiel had announced thal
many large retailers were due to
stock the unit, including Argos,
Toys 'R’ Us, Woolworths and
Dixons (see Popular Computing
Weekly, May 29)

The story was also convered
by industry newspaper Com-
puter Trade Weekly last week
But when they found out, a
number of retailers ~ including
Woolworths and Dixons ~ con-
tacted CTW to make vigorous
denials of Mattel's claims.

A Mattel spokeswoman ad-
mitted that the problem was.
dle to an error

“All | can say is, where we
thought things were confirmed,
they weren't confirmed. That is
the state of play, and until such
time as things are confirmed,
we can't say one way or anoth-
er," she said.

‘It certainly will never, ever
happen again

6/POPULAR COMPUTING WEEKLY
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Commodore

finally

picks

new UK boss

COMMODORE UK has ended

its three month hiatus following

where heis
director
There are two big questions

les and marketing

UK's masters at Commod
Europe in Frankfurt?

Power has become increas.
ingly centralised with CBM with
Frankfurt chief Emest Tarien
reporting o chief executive
Irving Gould in the US.

In the current set up, Commo-
dore UK is a minor operation run
almost wholly from Frankfurt

Itis doubtful that the situztion
will change dramatically once
Frankiin takes up the helm at

Steve Fran!

Maidenhead.
what will be his
brief? Has Franklin been drafted
as an axeman, lo camy on
where Kaday left off? The UK
sperlanies bee st
wn considerably over the
pal year, culminating last
month in the closure of Commo-
dore Electronics.

Apple 1l

& PCs

get newioystick

CHEETAH has e
joystick for the PC a
patibles which can st
with the Apple Il and lle

The PC Powerplay has three
fire butions, duial axis sensitvity.
controls, and comes with a 1
month warranty

Powerplay _costs

£24.95, Details from Cheetah
Marketing at Norbury House,
Norbury Road, Fairwater, Car-
diff OF5 3AS, telephone (0222)
555525,

SOFTWARE
HOTLINES

American software veers from
the dire ({ry asking US Gold why.
it hasn't published Epyx's Bar-
bie Doll dress kit over here yet
~ it's had the licence for de-
cades) to the tremendous.
From Microillusions, Califor-
nia, via Haba Marketing,
Feltham, Middlesex, comes the
latter in the form of The Faery
Tale Adventure (sounds aimost
as cutesy as the Barbie Doll

game)

Faery Tale is a graphic adven-
ture for the Amiga, and the
software scene for the Amiga is
looking suddenly rosy if there's
more fike this on the way.

It's a tale of three brothers ~
Julian, Philip and Kevin. Julian's

abit of a swashbuckler, Philip's with

acharmer and Kevin is frankly a

imp.

u take their parts as you
travel through 17,000 screens of
all types of terrain imaginable,
doing all those adventurish
things, kiling monsters, collect-
ing keys, meeting enchanted
fefiee sty A ebre

party night for
Sitee really

No-one at Sunshine Towers
has worked out exactly what
the object of the quest is yet,
but we're sure it's something
pretly exciting.

The haok of Faery Tale is its
gameplay and atmosphere gen
erated by the graphics and
e o

varied ~ melodic choral
e
between wholesale slaughter,

stirting battle themes for the Age.

fighting scenes.

The graphics show you the
fand and action from a slanted
bird's eye view, which is brave
of the programmers because
the top down angle has pr
duced some ghastly unrsvogm
sable stuff in the past

Given the Amiga's resolution,
capabﬂmes 20 million colours,

&l

C Powerplay

eto, it succeeds. The effect of
the animation is that the three.
brothers fioat and lollop rather
than striding briskly into daring
deeds, which makes Julian look
the world’s most laid back war-
fior, and Kevin even more effe-
minate than he was to start

i
It's one of the most appealing
games we've had in the office
for a while, and we think there
could be an ST version on its
way, 5o there’s hope for other
micro owners yet

More from the US and the
board games of Steve Jackson
in the micro version of Ogre,
pictured here

This comes courtesy of Ori-
gins, which is also bringing
Jackson's Autoduel to the UK
next month,

In Ogre, we're light years
away from the world of Faery
Tale. This is battle in the 21st

apons, board_gar
with the help of Ogre, a jugger-
naut of a fank wnh =noigh
firepower to keep any Gen:
{alis g il the et e

e
the computer (which also gets
the Ogre on its side), or another
person. Out in September for
Commodore 64, Atari. (8-bits

m the
Firebird stable is that Eiite is
currently being programmed for
the PC and compatible
machines

Tl iercie et ey
mers are trying for sofid fil

med ones on
chines, and if that's achieved
on the PCs, it'll be a sneeze to
get filled graphics on to the ST
version. Sounds worth waiting
for.
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DIARY
DATES

JUNE

12-14 June

Commodore Show

Novotel, Hammersmith
Details: First public showing of
A500 and A2000 Amigas

Price: £3 adult, £2 children
Organiser: Database
Exhibitions,

061-456 2991

30 June-2 July
PC User Show
Olympia, oo

software lor au s o¢ 1BM
PCs and compatibles

Price: £5

Organiser: EMAP International
Exhibitions

01-6081161

JULY

10-12
Amslrad l:ompmer Show
Alexandra Palace Pavilion,

ondon
Details: Displays and
demonstrations of all latest
hardware, software and
peripherals for Amstrad
computers

Price: £3 adult, £2 children, £1
discount for advance booking
Orgariiser: Database
Exhibitions,

061-456 8835

SEPTEMBER

23-27 September
Personal Computer World
Show

Ol London

Det: Latest hardware,
e peripherals for
business and leisure

compling
Price: £3, £2 - (parties over 10)
orgamsev.Monm il

01-486 1951

Prices, dales and venues of
shows can vary, and you are
therefore suangly advised to
check with the show organ-
iser before attending. Po-
lar Computing Weel

61 accupt Tasponabily for
any alterations to show
arrangements made by the
organiser.

{NEWS DESK

Commodore to slog
it out with Atari
at 10th PCW show

FIRST details emerged last
week of some of the major
exhibitors at September's Per-
sonal Computer World show ~
and there are a few surprises in

store

Archivals Atari and Commo-
dore both have their own ‘vil-
lage’ — Atar’s has 30 separate
stands, with a recording studio
and satellite weather receiving
system. The Commodore. il
lage, in the Addison suite, will
be open to everybody, uniike
last year. The company will of
course be promoting heavily the

new Amigas:

So far Amstrad seems to
have the next largest stand,
and is more than fikely 1o be
showing the new PC1640 (see.
separate sfory).

il the scjecant el
has been  book
bridge Compmei whuse fos
Sir Clive Sinclair sold out Sin-
clair Research to neighbour
Alan Sugar in April 1986.

Sinclair revealed that there
will be no new products on
show this time round ~ ust the
long awaited 288 portable

(again)
Acorn will also have a major
new development on show, in
the shape of its Riscbased
machines
A large stand has
booked by EOA. It will be miﬂ
first time the company has ex-
hibited here since setling up a
UK subsidiary of parent com-
pany Electronic Arts.

Further details, and announ-
cements about just what the
companies will be exhibiting,
are expected shortly.

Three
Amigas

ANCO will be demonstrating
three new games for the Amiga
at the Commodore Show this
weel

The three are Phalanx, Demo-
lition and Space Battle, to be
followed by the end of July by
Emerald Mines, Cruncher Fac-
tory, Challenger and Karate
King

We

Microprose picks
peripherals boss

MICROPROSE is extending its
hardware operation with the ap-
pointment of John Sage as pro-
duct manager for the Suncom
range of joysticks and other
accessories
icroprose recently an-
nounced a sales, advertising
and promotion contract with the.
Chicago-based manufacturer,
which makes _monitorand

growth in the 16-bit market in

the next couple of years and

especially of the Amiga as th

games machine of the decad

said managing director Anil
upt

“Therefore the bulk of our
efforts will be directed towards
the Amiga, although there are a
number of releases for the Atari
ST and the IBMPC."*

Phalanx, Demolition and
Space Battle will cost £9.95

Further information from
Anco, 35 West Hill, Dartford,
Kent DAT 2EL . telephone (0322)
92513/8,

printer stands
in addition to

Sage took up his appoint-
ment on June 1, and moved
from Leisuresoft, where he had
responsibility for its Power Play
range of joysticks

“Previously only part of the
Suncom range has been avail
able within the UK although it
has had stronger representa-
tion in Europe, " he said

low we will be promoting

the complete range with the
first major showing taking place
at the PCW show this
September."

John Sage

MORE
NEWS ON
10 & 12
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THE BIG SLEAZE
An adventure by Delta 4 from Piranha.

The time s the 1930s. The place is New York
ity You are sam spillae, a thicko privae dick
operating out of 3024th street. Not a nice part

e S
‘G as ar from New York a5 you can imagine.
What goes on in between is a number of cases
for Spillade Investigations. Crack ‘am if you
can. Stay alive if you're smart enough.

Spectrum, Commodore and Amstrad versions — all £9.95

Further information from Helen Holland, Piranha, 4 Little Essex Street, London WC2R 3LF. Tel: 01-836 6633,




NEWS DESK

NEXT
WEEK

SPECIAL
supplement

Communications

News from the world of com-
munications, including an up-
date on Spectre and Micro-
text comms products for the
Spectrum, Miracle’s QL mo-
dem and Stradcom, an mler-
nal modem and sopl

ed software for PC clonss.

Spectrum Plus 3
firmware

More on the Spectrum Plus 3;
how the disc operating sys-
tem works and Plus 3 Basic.

The Psion

Organiser

Programs report - where the
Psion organiser hand-held
computer has found its devo-
tees, and a look at two new
software packages for the
machine - Comms Link and
Pocket Spreadsheet.

Airball - new

from Microdeal

You want 3D style perspec-
tive? You want glorious co-
lours? You want smooth ani-
mation? You want to cheer up
your ST no end? Take a look
at Airball, from Microdeal.

First steps in
machine code

Kenn Garrock continues his
series, with an explanation of
mnemonics and using as-

sembler programs.

Sharp

sub-£1

I c j

SHARP launched a new 1BM
compatible portable PC at last
week's Comdex show in At-
lanta, Georgia. lts UK price
should be under £1000 when it
reaches ealers in
September.

The PC-4501 — which makes
its UK debut at the PC User
show at the end of the month -
is the entry-level model in a
range of new additions to
Sharp’s PC fine-up.

It is a battery-powered
machine with a backiit Super-
twist LCD screen, Standard
Ram is 256K, expandable 1o
1:8Mb

The 4501 has a single 34 inch
floppy drive with 720K capacity,
and a second floppy drive can
be added internally. A twin
floppy machine, the 4502, wil
be available in October.

MSDOS 211K is the bundled

to

Sharp’s PC-4501

operating system, and the 3}
inch drive will enhance the
machine's [BM compatibility
“Is definitely aimed at a
newish market,” said national
sales manager Tony Hall, com.
menting on the sub-£1000 price

ag
“And as far s the twin-floppy

launch
00 laptop
September

model's concerned, you know
whose market we're aiming at
there!’

The PC-4501 and 4502 are
two of several new computer
elated products which Sharp is
releasing between now and the

lew Year, including printers,
scanners and XT-ap-tops.

Peripherals for I yer Cé6

YORK Electronic Research
(YER) has announced an RS232
interface for the Commodore
64,

‘The product enables users to
hook up to a wide range of
peripherals such as printers
nd moderns.

It features a cable, 4000 word
manual including troubleshoot-
ing guide and utility software
including a terminal emulator.

The support software comes
on tape or disc, and the product
costs £29.99 inclusive.

Also from YER is a fast
editor/assembler for the C64. It
enables code 1o be repeatedly
edited, assembled and execut-
ed without waiting for file
accesses

Source files can be chained
together, so that programs of

YER RS$232

Up to 38k may be assembled in
one go. The editor/assembler
costs £12.99 inclusive.

Both products are available

e

from York Electronic Research,
The Fishergate Centre, York

YO! 4AB,
610722

telephone  (0904)
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ELECTION night saw several
radio stations and newspapers
using an ST election forecasting
program to project the results
for real.

ction Prog
dedicated database

tics program containing major-
ity sizes, opinion poll results,

turnout, from the 1983 General
Election
W There are, in addition, factors

Which can take account of tacti
cal voling in favour of any of the
four main parties, so that resuls
can be caloulated in terms of
one particular consttuency, a
region, the counlr 2 a whole
or percentage

The full- co\cuv DV’C‘&P‘ was
commissioned by Radio Picca
dilly for its election night cover-
age, and a number of regional
radio and television stations
and newspapers have ex-
pressed interest.

Some papers have also been
using printouts produced with
the program

he lastest projection gives
a hung parliament with the
Tores e th largest sngl par-
ty.! Mike Reynolds-Jones,
wanagmg director of distributor
W oftware Express, last week:

He added that the projection
was changing daily - one fore:
cast before the eleotion sug-
gested the Ulster Unionists
could hold the balance of

ST Election
special (yawn

A politician

ower
The Election Program costs
£29.95 from Software Express

514-516 Alum Rock Road,
Alum  Rock, Bimingham
3HX, telephone (021) 328 2585.

ACTIVISION has now sealed its
distribution agreement with the
US. software house, Sierra on
Line,

The first two titles fo be
released under the new ar-
rangement are U'S. chart hits
Kings Quest Il and Space

/est.
Kings Quest /Il is the third in

the popular American Kings
Quest adventure series, and will
be available in the UK at the end
of June. The price should be
around £24.99 for the Atari ST
and £29.99 for the Apple Il

M PC

series, Amiga and 1BM P
versions
Space Quest, programmed

by the same people Who con:

Activision’s new Sierras
ready for delivery

Jifec v he K= et eenes,
is @ humorous action and ad-
G
usual destroy enemy star ship
type plot
This game will be released in
the UK at the end of July at the
same prices as Kings Quest,
o further information, con-
tact Activision on 01-431 1101

PC1512
hooks
blitz

SIGMA Press has published two
e buck= for the Amstrad

rad

8256/8512. This ool simed
at those just e
computing, and defails the
whys and wherefores of how

several chapters on similarities
with and differences from other
versions of WordStar.

WordStor

AMSTRAD Pci512
JohaM Hughes

‘WordStar

The second book, by Paul
Davies and Nigel Backhurst, is
for both experienced users and
newcomers 1o the MS-DOS/PC-
DOS operating systems. Ex-
ploiting MS-DOS on the Am-
strad PC1512 and all IBM
Compatibles covers al aspects

and initial tasks to enhance-
ments such as tape streamers,
additional disc drives and CD-
ROM.

WoroStar costs £10.95, and
Exploiting MS-DOS Wil set you
back £12.95. Both books are
marketed and_distributed by
John Wiy and Sons, and
further information can be ob-
tained from Sigma on 0243-
770355,
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SOFTWARE REVIEW]|

THE ASSEMBLER’S

DREAM

Tony Kendle reviews Devpac 2, the latest
and most eagerly awaited of the

wave''

egular readers will be aware that

there is a veritable renaissance un-

derway in the field of assembly lan-
guage development systems. Suddenly the
old reliable standards, familiar in zllions of
extremely average programs that have
been churned out by almost every software
company you could name, have been left
behind.

The first of the 'new wave' was Laser
Genius, written by Oasis for the Spectrum,
Commadore 64 and Amstrad CPC. More.
recently there was Maxam f/ by Amor for the
CPC 6128 and Amstrad PCW. However, the
one that has been most eagerly awaited by
programmers everywhere has to be the
upgrade of the evergreen Devpac, the tool
that has bred a generation of 280 machine
code experts from the earliest days of the
Spectrum

There can be no disputing that HiSoft is
the master of almost every different pro-
gramming language available on hom:
computers, a sort of British Borland. More:

new

assembly language development
systems. But does it live up to expectations?

than anyone it can claim to know what
programmers need, and will find useful,
because it has had years of feedback from
its customers

The result of its work, Devpac 2, is a
programmer's joy, powerful, streamiined
and easy o use. It is unquestionably the
best thing available on most CP/M comput-
ers - Talung Finstein and MSX owners in
particular take note, ihis is the assembler
package for those machines.

On the Amstrad range there is more
competition from Maxam /I, and it was the
Amstrad version of Devpac 2 which was
sent for review, as much as anything
s 2 O, e it ey
drive is getting a reputation as an excellent
program development tool

laxam scores through having its own
inbuilt file and disc copy and disc format:
ting routines which make it a complete self-
contained package, although as we will see
later this also causes problems. Devpac
comes with a less comprehensive suite of

iprint a message

iy callind the CB/M BDOS
jreturn to calling progran or CP/H

MWLM LDm2 Ll N
Mist on
¥4 0 Sinple Progran
;Sone equates
oS 5
bt o 3
1Mhe code, autonatically ORGed at 4100
g sy
Jioesh Qﬁ ot
call
dE
iy old message
Message A n
defn “WiSoft Devpacth Version 214"
M

Drive is At

Devpac 2 powerul, strea

ied and easy to use.

Hisoft disc utilties (including a file conver
sion routine for CPC AMSDOS Devpac files
which allow much more flexible file copying
and erasing, etc, than can be achieved with
the standard commands, The original Dev-
pac80 files are also included for anyone
Who wants to gain familiaity with the new:
modules one by one.

The Maxam editor has the merit of being
developed from the superb full featured
word processor Protext, and therefore is
very much better than anything seen before
in assembler packages. Devpac's new edi-
tor has less features, but conversely the
ones that are there are more closely inte-
grated with the other parts of the develop-
ment package such as a menu driven
system that will call up the assembler and
monitor and assemble the current edited
file, or one stored on disc.

The assembler can retum direct to the
editor once assembly is completed or abort-
&d - it may not seem much but such small
points of logisitics can take on inflated
proportions when you are mid-way through

an enormous programming project, and this |

feature is actually very rare

Best of all is the ability of the program to
remember where errors were found on the
first or second assembly pass, and return
the user direct to the offending line in the
source file with suggestions for what is
wrong

evpac's editor works with a wide selec-

tion of Wordstar compatible controls. For
those who cannot abide Wordstar these
control keys can be re-defined, but as it
stands it will appeal to a myriad of die-hard
programmers whose fingers are iredeem-
ably locked into configurations such as
Control-KD. Like Maxam, files much larger
than can fit in the spare memory can be
edited and assembled by using the disc as
virtual memory

The Devpac assembler largely conforms.
to the usual Zilog standards but also has
been designed 10 work with files produced
by the Microsoft MO assembler. The inter-
nal format of the files it produces are much
more standard than Maxam'’s

Notable features include conditional as-
sembly, a wide range of arithmetical and
logical operators, multiple line comments

”
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and exceHenl printer control. Lines of as-
mbly can be directly typed in at the
keybnald - inserted at the

—|SOFTWARE REVIE

now been expanded in various ways t
allow the user o be able to define their own

beginning, or elsewhere, into a disc file
undergoing asssembly. This s designed to
let you add options to a program which you
want o use for test purposes without
having to alter the original source code:
Unlike many assemblers, Devpac 2 can
be installed 50 that it does not abart on the.
first passif errors are found. This allows any.
second pass erfors to be found at the same
time ready for editing or listing to the
printer. The assembly process can be
fested without an object code being pro-
duced. Symbol files can be passed fo the
monitor, or any other standard CP/M pro-

P extensions to the stan.
dard 280 opcodes.

‘The monitor represents one of the most
important advances over the old version. It
can of course be used as a symbolic
debugger and can then be

etc. All of these are extended by a powerful
range of arithmetic and logical operators for
use in your expressions.

Several {ypes of breakpoint exist - hard
breakpoints that terminate the code exce-
cution when reached, warm boot breaks
that trap any auemm by the code to restart
CP/M, which count the num-

written o a disc fle ready for edting etc.
On the large PCW screen a very useful
display of information can be presented, 29
lines of disassembly, a command line and
an 80 byte hex and Ascil memory display. A
range of the standard monitor commands
ge available such as fill memory range
mpare memory with a given entry, set the
e given mnemonic:

/
ber of fimes a cerlain piece of code is
executed, and conditional breakpoints that
cause a break when a certain condiion is
met

The most notable aspect is that all of this
has been accomplished in just 12K and with
the aid of some memory switching you are
left with a hefty 54K free for your program
files (under CP/M plus). It is something like.
a third as large as Maxam's monitor which

quality of its macro handling, but this has

0% 290 Lot © Bisort 1507 possibly is too user friendly, providing the
Bse i rrees ull range of disc management commands.
instead of preserving every spare byte of
{ Mist on memory for the user. Indeed the whole
Devpac package is so compact that all
three modules easily fit within the memory
3% A Sinple Progran disc of an unexpanded POW.
4 There is no question that Amstrad own-
2 iSone equates ers now have two comparable and unprece-
m 3 Bos 5 dentedly good assemblers to choose from.
I § STHlK e 8 Eeon s s own strengits, but i he end
o 18 5T cote, autmatically OGed 2t 400 Pooket i1 revtabls that thevastmeioty
eioo e 13 W s, BOSH of potential customers aleady have as-
0104 110001 3 d de lessage jprint a message semblers of some sort,
geram it m; R Whilst anyone with an ounce of sense will
by calling the
o €1 i s I Al Brgn o e | 2o e e of e f’;ig‘f'né"ﬁsi
R L e
i e
Message
mn ORUSBEE B defn *WiSoft Devpactd Version 218
Pass 2 errors: 00 FrOict Do/ 2 Micro A ng/M =
n v
Suabol Table used: 80K out of 15K, i R
Hit any key for menu § Drive is f:| | School Grea"ﬁslﬂ Eodo
On e large POW scroon,a very uastu ST
_ range of information can be presented. | pioe 08 BC 0100 G050 00 09 00 00 00 09 06
W om0 ffos  BUR ERRREBERR
A very nice touch is an extension of the | #133 SH T ors o6 68 80 88
CP/M plus virtual discing feature whereby ‘xg; ‘am ﬁ w ) t} il %. L
different files can be naed as being read | $131 Cu See o ek anas
from, or written to, different discs by spem b Koo Soeebblred
fying them as being on drive, B, C, D. e W, 0152 o120 25 00 38 80 64 24 06
regardless of how many drives you acmaHy o13r ML k214 Alks | 0128 11 00 32 B7 ED 52 D
doaie fiee $itt pw Bi:tses ProW 2.0 (C) HiSof
As well as COM programs, Devpac o 17,1000 10000 Break " it m}&uh Count
duces highly standard CP/M REL (relocata- xﬂl Eh 5‘”
ble) object code files. These can then be | ®14 G
used by any CP/M linker including those | $148 i %“5 P
usually supplied on the CP/M system disc, | g1ds 06 1
and can also be linked 1o the code pro. | #14F e i Flags
duced by other languages such as Pascal | #1% %’ ﬁﬂl
or C. Exiremely powerful control is given | $13% :
i RUSH Bank: 01
over such files providing relative and abso- [ 154 DE,HL
lute symbols and public symbol definitions, | #1558 SH DE
el o158 Ca
Deupac can be used under either CP/M | 8138 i
22 or CP/M Plus and so memory bank |15y ¢ h1a
switching commands are supported if the | 8160 #hoos
program senses that it is running in the.
fatter environment. Cowa Piveis i
Devpac has always been noted for the =

Screen dumps are easily achieved with Devpac 2.
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FTWARE
EXPRESSHIII/

514-516 Alum Rock Road, Alum Rock, Birmingham Tel.: 021-328 3585

THE ELECTION PROGRAM

FROM

SOFTEXMNI/

by I. A. Skelly

* Mouse driven . ? * Displays by maps L%
* Help screens COHSewatlve H 38?00?:“(”9”0\/
C ul
Ll ‘rnaps . * Evaluates impact of
* Analysis by region l. h 9 tactical voting
* Full print-out anour o * Identifies
facilities constituency of
* Four types of L any M.P.
swingometer’ Alliance ? * Identifies and
* Graph or tabular forecasts results in
display marginal seats
* Turnout statistics 92 * and many other
* Edit facility Othel's L features

Invaluable aid to politicians, schools, colleges, pollsters, political pundits, ’
researchers and ANYONE with an interest in election results and L]
statistics

A complete database of opinion polls and election results since 1900

T
| enclose a cheque/PO for £ ........coooocviennns |

520/1040 ST (Colour only)

£29.95. 0 |

Update discs available after each
major election . . .

Phone for details

OF PHONE FOR

Dealer and Overseas Enquiries Welcome

514-516 Alum Rock Road, €

‘g‘. HOTLINE
Alum Rock, Birmingham €2 021'328 3585
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HARD AND FAST

Eidersoft is one of three companies current-
ly producing hard disc drives for the ST.
Their Triangel 20Mb Turbo Drive, to use it's
full name, is a real step up for ST owners, as
Mark Hutchinson discovered.

T can store a ot of files and, after a
few years, you will probably find that
you have collected several dozen discs.
The problem then arises of finding a particu:
lor fle amongst the collestion. Using a
guage such as Medula-2, which covers
0 dis
to compile
ing One answer is 1o invest in a hard drive.
Eidersoft, aided and abetted by Comput-
er Concepts, is one of three producers of
hard drives for the ST (the others being
Atari itself and Supra:
trangely, even with Eidersoft’s liaison
(

The 1Mb floppies available for the Atari

bundied softwa
drive will worl
The drive i

Turbo drives can be daisy chained using
SCSI interface. from Eidersoft

hard disc. with an inbuit 1Mb floppy, which
can be obtained for £872.85.

The drive {akes about seven seconds to
come up to speed and, apart from the fan,
is very quiet, The instructions come in an
A5, 24 page ring bound booklet. It has
plenty of ilustrations, and strangely, for UK
producers, a sense of humour. | was sent
two discs, one containing the turbo boot
programs and the other Flash-Bak and
Flash-Cache. The included Flash-Bak pro
gram will not work with other drives, but the
‘commercially available version will. | recent-
Iy received the latest update, version 1.7. |
also found that the boot program will not
work with the Atari drive (new model).

“The first thing | did was to try out the drive
tosee if any goodies had been left there. No

uch luck. | went on to format the disc and
check for bad sectors. None, which is a
great start. Next thing was (o partition the
disc.

Ahard drive of 20 Mb takes a long time to
access a program, even with a cache (an
area set aside to quickly access often used

|HARDWARE

REVIEW}

Turn your ST upside down with a hard disc drive (centre) |

Continued on page 17 - |
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A MUCH BETTER DEAL ~ WEEK AFTER WEEK

Amstrad PCW 8256 Cnmputer/Wnnl
Processor + Mnnllnr + Prmier - For

458.\!5 355.55(A) Atari ST

Amstrad PC1512 Business Pack

including PC1512 double drive mono +

DMP3000 printer + Supercale 3 + and
1512

L e Amstrad

Amstrad CF2 3” DG/DD blank disc

(cased) box of 10......c.0cclinn it call
RRP WAVE
49.50  18.64 (D)

e 3 189 stamps for fast moving foms prie st Wave Prices Excude VAT.
ANC 3 day £9.00. Next dy £12.00. Adnin. Offices 5p.Callrs by appoinment ony.

UK Post & ns. (A) £5.0 (8] £4.00 (C} £3.00 D) £200 (6 £1.00 F) 50p.
Despatched by retum of post. Prics inthis advet are vale for 14 days.

WA W.E. (Dept. pcwuoe)
Wainay Audio Video & Elec nowv

53 SHasWaits Coastant IBaribu in Filiaast
Cumbria LA14 3JP. Telephone: 0229 44753

AT LAST . . . the magazine
ST owners have
been waiting for

The magazine devoted exclusively to the Atari ST~ ST
graphics, ST music, ST programming, ST games and
ST software.

In the June issue you'll find:

A full Atari Show report

Sprite animation packages compared

MIS-DOS EMULATION feature

Business solutions featuring VIP Professional
Eighteen of the very best games

Nearly 300 software packages detailed

100 PAGES AT ONLY £1.50, why pay
any more for an Atari magazine!

T i o,

Jack Tramiey
1 the g

“I can s,
success in the ajr
¢ 13

If you own an ST - if you're thinking about
owning an ST — don’t think about missing
ST Update. ON SALE NOW!
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« continued from page 15
files), so it is a handy option to section
(partition) the drive into separate logical
units. The partition scheme gives nine
options of two, three or four drives.

| had worked out before the drive arrived

piioning; i faot [ used the slandard
4x5Mb u

This confguramn is easily changed after
a back up o there is no need 1o panic
during this option.

| found the drive more reliable than the
Atari (old version) yet it seemed slower than
the Supra drive. However, | have not rested
the Supra drive, but seen it accessing
about 20 Neochrome pictures and this may
have been all that was on the disc. | have
over 200 pictures, all in a condensed form,
plus drawing programs and associated files
onalogical unit, thus access fime would be
slower.

The use of folders has always been

nately, the current version of TOS limits the

puter to accessing 40 foiders. This
means that, although you can have as many
folders as you wish, the ST can only record
the use of 40 folders, even if they are now.
closed.

‘The limitation is caused by the inabilt
the system toclear out the memmy U by
the folder access routine. However, Flash-
cache will allow you to extend the folder-

mory fo around 400 If you suddenly

fnd tat you have lost directories or have a
sudden system crash, then the folder rou-
tine is at faull, not your drive. | have
~xperienced this, and al | can say is that

nic is a mild variation of what | felt

System reboot settled the faut, if not my
nerves! One point of interest, if you use a
cold start give the ST time to settle other-
wise no icons are loaded and the boot drive
is not accessed

One of the nice things to come along wi
the drive was a program called Autoboot.
This allows you o set up an Auto folder on
the hard drive where you can store neces-
sary programs, eg, spooler, fime set, etc.
The program will then load and run the
programs in the order they are stored.

Many years ago, | started out on an 8-bit
system using tape. | remember the aston-
ishment when | first used a floppy drive. |
experienced this feeling again when | tried
out the Turbo drive. For speed and ease of
use a hard drive is ideal, and the Eidersoft
Turbo drive lives up to expectations.
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Taxmen, bank managers and
accountants are easy to defeat.

15t Word Plus - G.S.T. Professional word processor featuring Superbase personal - Precision Software. All the features (.
UK. spellings and integration of graphics including Tst Mail of GEM combined with full relational database power Easy to
for full control of form letters etc setup, flexible, plus unique picture index facilty.

Fleet Street publisher - Mirrorsoft. Tne complete desktop VIP GEM - Silica Distribution. VIP Professions! is an inte: -
publishing package. Gives you page make-up combining text groted spreadsheet, database, and graphics package. GEM
environment plus Lotus 1-2-3 compatibiity,

Neochrome - Atari. A powerful, sophisticated painting Fastcom ~ Atari. A professional communications software
program for unsurpassed graphics. Work boldly on full screen package giing access to most major databases worldwide
canvas or in minute detail using Neochrome's magnifier. (Integrated ASCII/Viewdata package)

“Sereenshots &



R L S R T O S S S e e S SR T |
These other fiends may be
a bit trickier.

TRy

;’&L FAL e

{ Gauntiet - US. Gold. Enter a world of monsters, mazes, Tai Pan - Ocean. Voyage to 19th Century Hong Kong for
mystery and combat in the ultimate role-playing fantasy game. action and excitement with pirates, smuggling and mutiny.

B — 4 3

& metrocross - U.s. Gold= It takes lightning reflexes to get Arkanoid - The latest smash-hit coin-op game!

past the potholes, obstacles and forbidden zones to reach Are your reactions quick enough to handie 33 different play
the other side. And that's just the beginning! screens?

Mixing business with pleasure is no problem with an Atari 520 ST.
Not when you've got over 1,000 software titles to choose from

You'll find all the latest games and a huge range of business titles

# from the top business software houses. And the range is growing all
: the time Y

You won't be short of power, either. The Atari 520 ST /
is twice as powerful as most business micros.

S0 you'll be able to create spectacular colour =
graphics. Even animate them to make your own films. If you're
musically minded, you can compose and play a full symphony.

o, for those who'd rather write programs than music, the
520STsupports over thirty programming languages

computer, you'll find it in the Atari 520 ST. O RNS HARD FUATS

555, Atar House, Rl

further nformation concerning software featured piease wite o PO oy Trrace,Siaugh,

o the origina Arcade -
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Playing the
numbers game

In this, the second part of Kenn Garroch’s
introduction to machine code, he explains
the principles of binary numbering and basic
machine code operations

he idea behind microprocessors is
I that they can perform functions that
would take a great deal of time and
effort with dedicated electronic circuits. To
this end, they have a number of data
handling commands simply for the logical
manipulation of data.
Al computers work with binary numbers
due fo the simplicity of designing an elec-
tronic circuit to handle on and off as one

usually in the form of bits, nibbles, bytes,

d words, ie in the format of one, four,
eight and 16 bits respectively. There is also
the BCD (Binary Coded Decimal) format
which most modern processors can handle
with almost as much ease as the other
formats.

Internal registers

The instructions that handle these
numbers are pretty much the same on all
processors. In fact, processors generally
have the same core of instructions, it's the
knobs and whistles that make them differ-
ent. All processors have load and store
commands to move data from memory to
internal registers and back, eg,

LDA $OF12 6502 instruction to foad

accumulator  from
memcvy location F12 (hex)
or 3858 decimal

LDA(SOF12) is a 80 instruction that
ioes the same thing

The only difference between the two
processors, as far as load and save go, are
the addressing modes available (see last
week). These differences can sometimes.
be major but the ideas are the same.
Another common feature of microproces
sors is their ability to manipulate data. In
general, they all do it the same way. They

can AND, OR, rotate, shift, add, and sub
tract, Again, the differences lie mainly in the.
way in which the information is accessed,
ie, the addressing modes.

Truth table

The AND operation is defined for two bits:
aand bas

aAND b
0

0
1

~~ocon

b
0
1 0
0
i

€Al work

w

Here, whenever one of the inputs is 1, the
output is 1. Expanding things 2 little, the
processor takes a binary number, usually
eight bits, and performs the operation on
another binary number, leaving the result in
the accumulator (for most processors)

So the instruction AND # 15, when the
accumulator holds 195, works by taking
each bit and performing the AND operation
on the corresponding bit in the operand
Therefore:

11000011 is the 195 in the accumulator

00001111 is the 15 to be ANDed

00000011 is the result in the accumulator
after the operation.

This example demonstrates one of the
major uses of AND which is masking. If the

with bmary numbers
due to the simplicity
of designing an
electronic circuit to
handle on and off as
one and zero??

This is what is known as a truth table. It
gives all the possible combinations of val-

ues of a and b, and the result of the
operation on each combination. So looking.
at the AND truth table, the only time a 1 is
produced is when both a and b are 1
Otherwise, the result of the AND is 0.

The OR operation is

~—ocow

20/POPULAR COMPUTING WEEKLY.

were holding two BCD
numbers, fo get at the lower one, simp,
ANDIng with 15 sets all of the top four bits”
1o zero, and leaves the bottom four alone.
Check the AND truth table to see how this
works

Masking

AND can also be used to turn specific
bits off, ie set them to zero. 255 AND 247
makes bit 4 (bits always counted from 0 to
7) zero, ie, it masks it out.

The OR instruction can be used to
perform the opposite and turn bits on 240
OR 2 gives 242 since (1 OR 0 gives 1).

11110000 240 (FO in hex which is more
compact
OR 00000010 2
=11110010 242 (F2in hex, note the easy.
conversion from binary sim-
ply split into sets of 4 and
assign hex digits to them)

The AND instruction can also be used as

continued on page 22 p-
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To help you defeat
the taxman

and destroy the
aliens,

we've massacred | L5475
the price. F44935 |

INCLUDING VAT.

For a limited period, the Atari 520 STM is even more of a knockout than usual.

We're offering it for just £449.95 (inc. VAT) complete with SF354 disk drive,
SM125 mono monitor; a mouse worth £24.95 and 1st Word, worth £49.95.

So as well as saving you from the enemy, the 520 STM will also save you £184.
Youd better hurry though, because it won't

be long before our stocks are wiped out. ATARI é.ggnu%IMJIk
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< continued from page 20

a test to see if certain bits are set within &
byte, This is where the processor condition
flags come in handy. The zero or Z flag is
set (to one) when the result of an operation
is zero, and reset (to zero) when the resultis
non-zero, eg 1o find if a byte has bit 2 set
AND with 4 and branch, jump, call on
whatever the Z flag says. In 6502 this would
be:

Aoz lest bt ¢ ot gl s e

mbered bybgbsb,bab,b1bo

BEQ el el
sult is zero ie Z=1

The carry flag

Addition and subtraction are just as easy
and the use of the cary flag allows
numbers to be as large as necessary. Some
processors have simple add commands
that ignore the current status of the carry,
others, like the 6502, use the carry all the
time.

The carry flag is set to one when the
number in the accumulator s to big to it e,

itis more than 8 bits. The ninth bit is stored
in the carm

Higher byte

So adding 253 and 12 prodiices 265 -
binary:

11111101 253 or FD in hex

00001100 12 or OC in hex

00001001 which glves § s the carry
set— here C=2° or 256

To represent this as a two byte number

n2 D22
rDS2
ADD2 LDHLn1 iaddress of LSBt n1
into HI
LDA(n2) LSBt of n2 into
A lator

umul
ADD A(HL) Add the LSBtonn1

using address in HL
LD()A  :StoreLSBtresultat

INCHL HL points to next

byte of n
LD A (n2+1) ;get next byte of n2
oA

Playing the

numbers game

between 0 and 65535 just add 0 and the
carry into the higher byte (presuming its
zero) giving:

0000000100001001 or 265 (0109 in hex).

The use of extra bytes is known as
multiple precision and allows pmoessars o
manipulate very very large For
oo = 4 byia ey (621 nns) eiows
values in the range 0-2%-1 (bigger than
my calculator will represent correctly). So a
2 byte muliple precision add in 6502 is

ni DS 2 DS is the define space
0205 2 the 4 following it sets
aside 4 bytes
DS 2 32 bit numbers are
placed in n1 and n2
ADD2 LDAn1 iget least significant
byte (LSBY)
oL ;set carry flag to zero
ADCn2  iaddLSBt of n2 plus the
carry (=0 now)
STAr  jput the result of the
2dd in LSBt of r
LDA n1+1 ;get next byte of n1
ADC n2+1 ;add next byte of n2
lus carry
STAr+1 istore this
RTS ‘return to main program

In this routine, the carry flag i initally set
to zero, since the 6502

always adds the two values plus the carry
(as one or zero),

Immense numbers

At the second add, adding the carry is
good since it automatically works out re-
sults over 256 from the previous add. The
above example can be extended as far as
you like o cope with truly immense
numbers

The 280 version is:

nt DS 2 :set aside memory space for the
numbers.

ADC A(HL) Add n1 plus carry
LD (r+1)A  :store at r+1 w
RET .end

This is as close to the 8502 method as
possible. In fact it is easier to use the 16 bit
register pairs on the Z80 to provide the
neater method:

ADD2 LD HL(n) :Get two byte num-

er ni to

LD BC,(n2) ;same for n2into BC
ADD HLBC 16 bit addition ig-

nore can

LD ()HL  istore result (HL) at
two bytes starting
atr

RET iend

This is shorter and hence faster. For
multiple precision, the Z80 is better moving
up in double bytes or words (16 bits) since
there is an ADC HL,p (where rp is aregister
pair BC DE, etc). The thing to remember
when programming different processors is
to have a good look through their manuals
beforehand. Some things are easier, some
are harder but they can always be done,

Kenn Garroch continues this series next

22/POPULAR COMPUTING WEEKLY.
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Khandal 2

handal returns in the sequel to Khan-

dal, called Khandal 2 staggeringly
enough. Okay, this is going fo be a

two listing, four week effort so get your

lan Grainger

camping bags out now.

The plot: After collecting the scroll of
eternal life in Khandel 1 and reciting the
spell, Khandal himself was teleported to a

ﬁLPROGRAMM NG: AMSTRAD CPCl

parallel universe called Kiuto because of a
coffee stain on the parchment, Your task
now is to collect the teleport pass and
present it to the teleport officer.

10 REN Khandal Ii (return of a legend)
20 REN Written by Ian Grainger
30 REN Cosyright 1967
50 CLEAR: SYMBOL AFTER
60 NEMORY %7FFF:L0AD
70 GOSUB 1650
80 GOSUB 1740
0 BOSUB 540

ioor=0: shad=0: dead=0)

160 starv=100: score=)

170 WHILE dead=)
180 REM Main Loop
190 CLSWD: fst=0: exi
UB 2770
200 PAPER 0:FEN 1:LOCATE %, 10:PRINT STRI
NG$ (12, 131)
210 left=YAL (LEFTS (ra$ (roon) 1))
220 right=VAL (RIGHTS (ru$ (room) , 1))

230 up=VAL (MID$ (ra$ (room) ,2,2) }
240 down=VAL(MIDS (rn (room) ,4,2) )
250 IF up+down THEN GOSUR 810
260 FAFER O:PEN 1

270 IF left THEN LOCATE &, 10:FRINT STRIN|

1:605

L2’&0 IF rignt THEN LOCATE 21, 10:PRINT STR|
ING$(3,131)

290 BOSUB 2770

0 THEN Iscr=i1A0)
C1E|

3

320 BOSUB 2770

330 cr=0:FOR f=1 T0 5

340 IF ch((£-1)¥5+3)=paon THEN ctr=F:CAL|
L 58000, ch ({ctr=1)%5+1)  ch( (ctr-1)45+4)
chl(etr-1)%545) ch((ctr=1}45+2)
350 NEXT

360 BOSUE 2770

370 605UB 720

380 obj=obra(room)

390 IF obj>0 AND obi<100 THEN col=:
B 3390

400 IF stary=98 THEN mess$="khandal is v|
ety strong and healthy, *:CLS#1: GOSUR 261
0

410 TF starv=50 THEN neses="uon ara vary|

05|

SLLSKL6USUB Zelu
THEN mess$="khandal 1=
+CLS#L:BOSE 2610

strong,

60 THEN messs="knandal is g|
<hausted. *:CLS#1:G0SLB 2610:dead=1
440 1F dead= IHEN e
430 {F roon=7 AND shad=) THEN CLSKL:dead|

=limesss="ann glasshopper, the lignt 1s
50 blite in here. khandal s eyes have be
en burned out, and he has died of pain.”
16OSUB 2610

460 1 roor=15 AND. 1us=) THEN OLSH1:desd
=linesss="you silly billy! 1t is too dar
k to see a thing. you reach for a Light
switch but put your finger 1nta a 100 00
OV power supply. you die in e/vi seconds|
1*:G0SUB 2610

470 IF roon=19 AND heat=) THEN CLSHI:des
messs="brr... f.. .. 4., freezing in hel
re. arahi, you have frozen to a space af
SUB 2510

480 WHILE exat=0

490 REM Keyboard Scan

500 press
510 IF INKEY(34) =1 AMD scrLscr THEN 6
OSUB 780:scr=scr-2: dat=spk (2,anin)sani
=anintulk: BOSUB 72 =1:60SUR 2770
520 IF JNKEY(27)<-1 AND scrcescr AND.pr|
ess=) THEN BOSUR 780:scr=scr+2:dat=spuk (
L anim taninzanymsnl ki GOSLE 720:press=i:
GOSUB 2770

530 IF aninct OR anims3 THEN wik-wlk:an|
in=2

540 1F press=0 THEN GOSUB 2770

S50 TF INKEY(67) <=1 PND. oy
0 THEN icon=icon-1

560 IF INKEY(45)<>~1 AND oni=t AND icen
3 THEN icon=icon+

570 IF 1con=3 AND carry=0 THEN ican:
580 IF scr Uss THFN GOSLE 780: roon=roo|
m-fiexit:
590 IF scr Lm mw BOSUR 780z roonran
mHsexib=liscr=iC 98

600 IF INKEY (47) -1 THEN ON (icont() 60
SUB 2860.2950, 3130, 3290

610 IF INKEY(18) -1 AND. up¥domn)0 D |
CrOVEIAB AND Scr(CIAC THEN GOSUB 3470
620 IF dead=1 THEN exit=]

630 UEND

640 WEND

650 IF magic=1 THEN CLSKIsnesst="nzgic &
night pushes a button in the floor and y

AND icony

&ynes. ":BOSUY 2610:605U8 1870

640 messs="you scored "4+5TRS(score)+*4"s
BUSUR 2610
570 nesss="press space fo play":B0SUE 76|
10

6B WHILE INKEY(47)=-1:B0SUB 2770: HEND:L|
Skl

THEN BDSUE 2770
D

720 EH Frint Sprite
730 POKE 88030, H7E<POKE 1803F, 842

740 CALL %8000, scr, 4,32, 29680

/50 FURE. ahisly i FURE: sk 0/

TEO CALL 68000, scr 4,32, dak

770 RETURN

780 FEH Kenove Sprite

790 CALL K800, Scr 4, 32,496H0

800 RETURN

B10 REN Frint door

820 GOSUE 2770

830 FAPER 0:PEN 1:L0CATE 13,5

840 FRINT CHRS (176)STRINGS (2, 1771 CHR (17

850 FOR #=1 70 3

B850 LOCATE 13,45

870 FRINT CHRS (175} STRINGS (2.
+1

BB NEXT

890 LOCATE 13,9

\S20CHRS (175

900 FRINT CHRS (183) STRINGS (2, 321 CHRS (184
;

910 IF E =1 104
LACATE 14, $+5:PRINT STRINGS (2, 143) :NEXT
920 BO5UB 2770

530 RETURN

950 ENY 1,1,15,2, 5"0.4
960 EW 2,1,15,1,4,-2,2,74-1,4

970 WV 3,1,15,1,15,-1,2

980 ENV 4,7,2,1,14,~1,4

990 ENV 5,7,-1,1

1000 EW 6,5,2,1

1010 ENY 7,15,~1,5

1020 ENV 8,50,-1, 40

1030 ENT 1,1,-100,1,5,25,3

1080 ENT 2,1,-75,1,4,25,3

1050 DN 1n (9,4}, fune (2,749}, ic (12), 008
3,121 ¢ (25), s (25) ,obra (25)  spuk (2, 3]
1060

1070 REH Renew all variables

1080 RESTORE 3530
continued on page 24 b

0 are sent off ta your hone in milten k
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 continued from page 23
1090 FOR f=1 10 9

1100 FOR n=L 10 4
1410 READ in(f,n)
1120 NEXT n, f

1130 RESTORE 3730

1160 READ sune(f,n)
1170 NEXT n,f

1180 RESTORE 4990
1190 FOR f=1 10 12
1200 READ 1c(f)
1250 NEXT

1220 RESTORE 4680
1230 FOR f=1 10 3
1240 FOR n=1 70 12
1250 READ ab$ (1)
1260 NEXT nyf

1270 RESTORE 5020
1280 FOR =1 10 25
1290 READ chit)
1300 NEXT

1310 RESTORE 5050
1320 FOR #=1 10 25
1330 READ a

1540 1S 1)=BINS (3,81

560 RESIORE 54
1370 FOR £=1 10 25
1380 READ obrm(f)

1390 HEXY

1400 RESTORE 5110
FOR #2110 2

1430 READ spuk (+,n)
1440 NEXT n,§

1450 RESTORE 5150

1460 FOR 4=1 10 5

1470 READ chs (4)

1480 NEXT

1490 RETURN

1500 REM Piay away!

1510 REN channel 1 (selody)

F tune(l,note) =0 THEN en=0
1530 SOUND 49, tune (1 note) ¥2+1
1540 REM channel 2 (druns)
1850 d=tune(2,note)

1560 SOUND 42,in(dy 1), 10,0, in(d,2), in (d,
3hyinid 4

1570 REM channel
1560 en=6

10,80

3 (backing)
IF tunei, note)=

THEN en=)

1590 SOUND 28, tune(1,nate) , 10,0,en

1600 SOUND 4, tune (1, note) *efct, 10,0,en
1610 note=note+]

1620 1F note=230 THEN note=1:efct=(sfcts

1) D 3

1630 RETURN

1640 REM Hachine code loader

1650 RESTORE. 35901 add=k8000: 1i=3600
1660 FOR =1 T0 12:READ assc=0

1670 FOR n=1 T0 LEN(s8) STEP 2

1680 b=HIDS (38,1, 2) sc=cs VAL ("K' +08)

1690 POKE add, VAL (*
1700 NEAT:READ a$
1740 IF cOVAL ("&"+28) THEN FRINT"DATA E|
FROR in line; 11:PRINT CHRS (7):END

“40$) s add=add+i

1720 1i=li+104NEXT

1730 RETURN

1740 REN Get new
750 RESTORE 4

haracter sel

READ a,byc,d,&,%,9,h

1840 SYHEOL ch.a,b,c,d,e,,3,h
1650 NEXT

1660 RETURN

1870 REM Finish sane

FOR =1 10 300

1890 da=INT (RND¥1000)

1900 CALL 28000, sc.

1910 NEXT

1920 CALL fabw s
| 10

1960 CLSHI

{PROGRAMMING: SPECTRUM|———

Popular
Election

Duncan Evans
ore of the listing in a minute. First
the rest of the instructions.

Defence:
1 - Unilateral disarmament.

2 - Multi-lateral disarmament.
3 - Keep Polaris, scrap Trident
4 - Scrap Polaris, order Trident.

Health:

1 - Ban private medicine altogether.

2 - Large increase in NHS spending.

3~ Moderate funding for NHS,

4 - Make cutbacks and save money.

5 - Demolish NHS. Private clinics only.
Aparty's standing in the polls s based on

the populations  like or dislike of their

policies and also the level of goodwill felt

towards the party. This figure starts out at

50, sort of average: It can plummet to ~100
which means the populace hate your guts
personally, and soar to 150 which means
they love you. Many of the incidents on the
board affect i rating, especilly owring
newspapers and appearing on T ('S

If you're paying attention you Il realise
that there's a slight overlap between ist-
ings two and one. Listing two is the right
one where these clashes occur. There are
also a couple of bugs about but Il have the
corrections ready by the time we get to the
last piece of code, which should be next
week. See you then

TO0ILET week=0:LET part
=1

1050 FOR 2=1 T0 3

1100 50 SUB panel: 60 SUB dicey

1110 PRINT AT 10,7;"You rolled “;dice
1120 60 SUB 80004 (b (party) ¥10)

1125 K 0

1130 LET biparty)=b(party)+dice: IF bipa
rty)o1b THEN LET blparty)=1

1140 IF biparty) s THN 60 T0 1190
1150 FRINT AT 17,b(party)#5-4;

1190 IF biparty) <7 OR biparty))8 THEN 6
010 120

1200 IF blparty)=8 THEN FRINT AT 5,26
1205 IF biparty)=7 THEN FPRINT AT 11,26

T210 IF biparty)< OR b(party)>18 THEN

1220 PRINT AT 0,71-(biparty)#5);

1230 IF blparty)=15 THEN PRINT AT 5,15
1240 TF biparty)=16 THEN PRINT AT 11,15
1250 IF party=1 THEN PRINT PAPER 15 IN
K 73 FLASH 15" TORY"
1260 IF party=2 THEN
K b5 FLASH 1;"LAB"
1270 TF party=3 THEN
PER 67 INC 2;"ALL"
1290 PAUSE 25¢ 60 SUB panel

1300 REM 560 SUB 16 board sectors
1310 B0 SUB 3000+ (b party) #100)
1320 PAUSE 150: BEEP .2,3

PRINT PAPER 2; IN

FRINT FLASH 1; PA

TE30 LET party=party+1

1340 IF partyCA THEN 60 T0 1100
1350 LET party=1: 60 SUB poll: NEXT 2
1360 LET week=week+1

1370 LET party=4: 60 SUB panel
1380 PRINT AT 9,6 "In week *jueek;
1390 FRINT AT 10,6 "Tories
1400 FRINT AT 11,6; "Labour
1410 PRINT AT 12,6;"Alliance
1420 PRINT AT 15, 6;"P

ress any key"
1430 LET a$=INCEYS: IF as="" THEN

1F week<s THEN 60 T0

1050
1490 REM ELECTION TINE !
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1500 PAPER 3: CLS : BORDER 0: INK 7
1510 PAPER 0: FOR =1 T0 20: PRINT AT 4,
i s NEAT §

1520 PRINT AT 20,23; PAPER 5; INK 0;

AT 21,25 PAFER L3 PAFER 2
5 ' PAPER ;"
1530 PRINT AT 1,15 FLASH 13" ELECTION

NIBHIT " FOR f=u 10 19: FRIND A1 §,25

1540 LET seat=650

1545 FRINT AT 4,1 "VOTES CAST ~*81 6,15

“CONSERVATIVE ";AT 8,15 LABDURSAT 10, 15

"ALIACE"

1550 LET tory=0: LET lap=D: LET all=0

1560 IF RNDHO0Coryp AD seatd) THEN L

ET seat=seai-i: LET tory=tory$!

1570 IF RNDH100C1abp D seab)) THEN LE

T seat=seat-1: LET lab=lab+l

1580 IF FND¥100<allp AND seat>0 THEN LE

T seat=seat-1: LET all=all+l

1600 LET comt=INT (tory/32.5)

1610 FOR =19 10 (19-count) STEP -1: PRI

NT AT 4,23; PAPER 13" ": NEXT f: PRINT
20,23; PAPER 5; INK O7INT (100tory/

1620 LET comt=INT (1ab/32.5)
1630 FOR =13 10 (15-count) STEP

AT 20,26; PAPER S; INC O3INT (100%1ab/b
500542

1640°LET count=INT (a11/32.5)

1650 FOR §=19 T0 (19-count) STEP ~1: PRI
NT AT 4,29 PRPER &5° "5 NEXT 42 PRINT
AT 20,29; PAFER 5; DN 0;INT (100%al1/6
500;%4"

1660 PRINT AT &, 143 tory; AT 8, 14; 1abAT 1

0, l4jall

1670 IF seat)0 THEN 60 T 1560

1680 IF torylab AND tory>all TN PRIN
T AT 16,15 PAPER 15 DN b3 FLASH 1;"CONG
ERVATIVE VICTORY.
1690 1F lab>tory AND labyall THEN FRINT
AT 16,15 PAPER 2; INK 6 FLASH 1;°A LAB
OUR VICTORY !111*; ST0P

1700 FRINT AT 16, IN 2; FLAS
H 158N ALLINCE VICTORY !*; STOP

1750 REN dicey

1760 LET dice=INT (RNDsb+1): RETLRN
1765 REM peheck

1770 FOR y=1. 10 3 1F p(y)<-100 THEN LE
T piyh=-100

1780 IF ply))150 THEN LET piy)=150

1750 NEXT y: RETURN

1800 REM Data for cd

1801 DATA 45

1802 DATA 25

1803 DATA 15

1804 TATA 10

1805 DATA 5

1611 DATA 55

1812 DATA 30

1813 DATA 15

1621 DATA 50

1622 DATA 30

1623 DATA 15

1824 DATA 5

1831 DATA 45

1832 DATA 25

1833 DATA 15

1634 DATA 10

1635 DATA §

1900 REM gosub get

1910 LET a$=INGEYS: IF a8C*1° OR 285"
TEN B 10 1310

1920 LE] 2=V a¥: RETURN

2000 REH Pall unspl-y

2010 PAPER 0 Fm 42610 15 FiIN
T AT £,21 NEX

2 L lm’yw{e(ln'n(:(llD‘((du)l‘vi

m) LET Lab=u(e(2) n (€ (2) 1 4(d(2) 1 4p (2
)
2040 LET all=u(e(3))4n(c(3)+ @(3) 4 (3

)
2050 LET toryp=INT (tory#100/(tory+labta
D)

2060 LET Labp=INT (1ab#100/ (tory+iab+all

2070 LET allp=INT (al1%100/ (tory*lapall
»n

2080 LET count=INT (toryp/10)
209 FOR 4=15 T0 (15-count) STEP ~1: PRI

NT AT §,21; PAPER 13" *: NEXT §

2100 LET count=INT (1abp/10)

2110 FOR 415 T0 (15-count) STEP ~1: PRI

NT AT £,22; PAPER 23" *+ NEXT £

2120 LET count=INT (allp/10}

2130 FOR §=15 T0 (15-count) STEP
NT AT £,23; PAPER & *: NEKT §
2140 RETURN

3000 REM Board options and decisions
3100 LET a(party)=n(party)+15

3110 FRINT AT 9,6;"You're at™;AT 10,6;°C
entral Dffice’;AT 12,6;"15k goes into";A
T 13,6; *election fund"

3120 RETURN

3200 PRINT AT 8,6;"Do you want to™;AT 9,

63"spend #5k on; 10, b; personal PR 2°

3210 IF glparty)=0 THEN 60 T0 3240

3220 LET as=INKEYS: IF a$)y" AND 28"

o" THEN G0 T0 3220

3250 IF as="n* THEN FRINT AT 12,9;"ND !
" FETURN

3240 PRINT AT 12,9;¥ES 1*: PAUSE 25

3250 IF miparty)<5 THEN FRINT AT 14,6;"

NOT ENDUBH'{AT 15,65 "MONEY 1*: RETURN

3260 LET m(party)=a{party)-5

3270 LET piparty)=p (party) sS+INT (RND#6)

3280 60 SUB pcheck: RETURN

3300 PRINT AT 10,65 “Sunday respite®;aT §
2,63 "No exposure”: RETURN

3400 PRINT FLASH 134T B,6;"!! DISASTER
3410 PRINT AT 10,b;"Party Chairaan®;AT 1
1,692y aHfair®;AT 12,4 "shock horror®
3420 LET pl(party)=p (party)~30-INT (RND¥1
)

5)

430 B0 SUB pheck: RETURN

3500 PRINT AT 8,b; "Discover what*;AT 9,6
5"the nation';AT 10,6;"favours in -
3510 PRINT AT 12,6;" (1) Educakion”;AT 13
163" (2) Econosy®;AT 14,b;*(3) Defense”;A

T 15,6;%(4) Health
3515 IF g(party)=0 THEN 60 T0 3570

3520 LET as=INKEVS: IF as<'1® OR a$)™"
THEN B0 T0 3520

3575 60 508 panel: IF a$>*1" THEN 60 T0

3540
35%0 FRINT AT 9,4;"assive - “ju(l);*2
10,657 - AT 11,y
“Moderate - *juid); kAl 12,6; "Saall

~ *5u(8); AT 13,65 Squesze - *juls)
e
3540 IF a5*2" THEN 60 TO 3550
3545 PRINT AT 9,6;"Hige = "in(1);"%"
5AT 10,63 "Noderate - ";n(2)
"Stringent- "3 (3);"1"
3550 IF 383" THEN 60 T0 3560
3555 PRINT AT 9,6; "Unilat
SAT 10,6;"ultilat — ,mv
“Folaris - “34(3)

3560 TF a60** TN 60 T0 3570
3565 FRINT AT 9,65 "AL1 NS
1(2)~“

6;"Modrt NS - *;1(3)
W - LA 13& -nn ms
;1(5);"1-
I570 BEEP

3600 PRlNT AT m e ) lystenms AT 1,
& *benfactort;AT 12,6 "g1ve

e n(party)'n(partynw. Rznm
much soney";AT 10
.b'“w spenﬂ o' ;AT 11, s canvassing 7"
mo I .(pmyws THEN FRINT AT 12,8;"

372\3 IF 51party

N LEL askiparty)
50 1 gipartyi=y IR LEL a=IN] (s (pa
rty)i2)

3740 LET m(party)=a(party)-a

3750 LET plparty)=p (party) +INT (RNDe1, 5%
al: B0 SUB peheck: RETURN

3600 FRINT AT 9,6;"TV Debate !*
“D0 you attend?*

3810 IF giparty)=0 THEN 60 T0 3830
3820 LET a$=INKEYS: IF asC>'y" D 280"
n* THN 60 T0 3820

3605 IF as="n" THEN FRINT AT 12,10;"N0"
+ RETURN

3630 BEEP .2,5¢ BEEP .3,15: BEEP .7,%: L
ET a=INT (RNDATI+1

3840 IF a=1 THEN FRINT AT 12,65 *TORY HI
N %2 LET p()=p(1)+10: LET p(2)=p(2)-5¢
LET p(3)=p(3)-5

3850 IF a=2 THEN PRINT AT 12,6; "LABOUR
WIN ": LET p(2)=p(2)+10: LET p(hi=pid)-
5t LET p(3)p(3)-5

3850 IF a=3 THEN PRINT AT 12,6;"ALLIANC
E IN 1% LET p(3)=p(3)+10: LET p(1)=p(1
1-5: LET p(DI5(@)-5

3870 50 SUB pcheck: RETURN

3900 PRINT AT 9,6;"6ood write ups®;AT 10
163in the press®

3910 LET p(party)=p (party) +INT (D#12):
60 SUB peheck: RETURN

T 10,65
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TPROGRAMMING: OL]

Steve Turner

Font
Desngner

Steve Turner

's Font D

Tms week features the second half of
gram. Al the instructions were given

7 \asi week's issue but if you missed out,
orders can be ordered through Ann

Mane Allan at the Popular offices, 12-13

Little Newport Street “London WG2H 7PP

esigner pro-

1220
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HPROGRAMMING: C64|

Micromon

P A Fairclough

t last, the concluding instalment of
Micromon, the ma
torutility. There follows a chart giv-

ing some of the more interesting address

machine code moni- locations used

EEE Trtarprat sasress
e G schaz Interprat charactar - converts it to a
Address Function. scasc 2%
s0002 Progran counter lo. scazs : nory tnpu
S0003 Frogran countar hi Seacy Resennle routine (the big one).

S0004 Status Registar. scesn Bredtpoint routine,
So00s counulata Scese < 5o hanaie’S comand 1o v
<0006 i register scers NRT handier Dsed by Gor Guick and Halk,
S0007 ¥ registor) serze Quick routine
000! ack Bo Scr26 Malk routins.
$0005 - 50045 Gemerai Purpese locations. Scrza Go toutine
se783 Nunber coutine.
sc000 Honitor entry point scaaz out routins.
Scoas BRK handler routine. scass Print routin
sc097 Routine to get a & scosc Kill breakpoint routins
scos2 Routine to outpur a carriage return. scaan Display ragisters routine
scoe7 Routine to output a character. 372 authut’s binary nunber
scies utine to display one of the messages. |scoss range Tagiaters routine.
scise Compare/Transter routin sra o han
sc230 FIl) routt Seae Check fot i natant| commun
sc27e Hunt Fouts Scone Scrolls the scresn doun by one line
scao Disassenble routine. sccrc Exchange bases routine
scan Disassenble a Single adaress. coec e handler routine (Save. Losd & Verify)
scare Intecprat routine: $CPB6 - scrEr Vebtors. o' Leves 1Ra, DR and HI:

10447 DATAOS: 40,0710, 22, 44,33, 00, 458 | 10475 DATAZ3,24.53, 1B, 23, 24,53, 19,360
10445 DATAOS, 40, 07,42, 13,78, A7, 00,457 | 10474 DATAAL, 00, 1A, 5B, 5B, AS: 69, 24,475

10469 DATAZ1E1. 82,00, 00: 57, 4D- 91- 603 | 10477 DATAZ4.AE. AE, A, AD: 27,00, 7C, 590

10470 DATA9Z, 54, 4R, 85, 90, 2C. 29, 2C, 773 | 10478 DATAOD, 15, 9C. 4D, 9C. AS, 67, 27, 753
10471 DATAZ3,28, 24,59, 00,58, 24, 24,360 | 10479 DATASS.24,13.34,11,A5.47,23.408

10472 DATAOO, 1C,5A, 1€, 23,50, B, 1B, aos 10480 DATAAO, D2 £2.5A, 45, 26, 62> 94, 720

10473 DATAAL. 9D, SA. 10, 23, 70, 5B 10+ 10451 DATASS.54,44,03,54 44,E85.976
10474 DATAAL, 00, 29,19, AE.69:AS: 19, 699 10452 DATAY4,00. B4, 02, 54,74, B4, 25,504
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— PROGRAMMING: OL}

DATALE, 74, F4:CC: 4A: 72, F2: Ad: 1268
DATASA, 00, AR, AZ; A2, 74,74, 74, 750
B2, 00,22, 726
DATAOO: 1A 1A, 26, 26,72, 72, 88, 492
DATACS, £4.CA. 26. 42, 44, 44, AZ. 1004,
DATACE, OD- 0D, 20, 30,545
DATAZO: 24, 00- 44 45, 43, 20, 30, 378
DATAZ0, 0D, 42, 47, 4E, 20, 30, 20, 337
DATAZS, OD: 43, 43, 52, 20, 30, 20, 396
DATAZ2, 0D, 20, 20, 20,50, 43, 20, 322
DATAZO. 4E. S5k, 20 42, 44, 47- 54, 538
DATA4S, 20,41, 43, 20,58, 52, 20, 465
DATASY» S2- 20,53, 50, 0L, 4D, 49, 529
DATA43, 52, 4F , 4D, 4F ; 4E, 20, 56, 530
DATA33. 20, 28, 43, 29, 20, 27, 38, 358

10498 DATAS7-20,50:41,44,00,0%, 07,331

10499 DATAOS, 08, 105 18,41, 42, 43, 44, 335
10500 DATAAS, 44,47,43,49, 4B, AT, AD, 533
10501 DATA4E. 4F.50,51.52. 53,54, 54, 653
10502 DATAS7,58,2C,3A, 3B, 27.C9.C4.772
10503 DATA3E. C4.9C.C1, D0, C2. FT, CC, 1464
10504 DATA3Y,LC2,2A,07,58, L2, FE,C3, 1223
10505 DATA3C,C9-BC,CO.FE. 3, B3.07, 1481
10506 DATA4Z,C2:55.08, 22, C7, 4D, 07, 1062
10507 DATABC,CD> 9, C1, BC, COs 26, £7, 1372
10502 DATACL.C9,C9:C4, 60, C4,35, L7, 1429
10509 DATASE, C4.FE.C9.765C6, 45, C0, 1364
10510 DATALC,CA.58,Ch,41,CF, 44, CF , 10469
10511 DATAS1.CF>59,CF, 61, CF, 7E. CF . 1221

READY .

disc. Thi

David Gristwood

—— PROGRAMMING: ATARI ST}

when Show Info is used from the desktop. first reading the BIOS Parameter Block
VL a bel The problem s that once a disc has been  (BPB), which contains information describ-
» formatted you cannot change the label,  ing the layout and use of all the sectors on
unless you use VL abel of course. the disc. The root directory, which is where

optional label
acters,

can be written to the  search.

The volume label is stored on the discin  the volume label is stored, starts immedi-

the same way as a file or directory entry. ately after the second copy of the: File

However, it contains a special attribute  Allocation Table (FAT). On both the 360K

hen a disc is first formatted an  which marks it as a volume label, so that it ~and 720K disc the root directory ocoupies
nsisting of eleven  does not appear on a normal directory sectors 11 to

The second part of the listing follows next

Sypaar
¢

is name is that one which appears  VLabel checks that a disc is present by week
2

ik iaen
praoutpiize]

Panelii) + 0; /7t tarminate o max langeh of 1% chars /.
/2 mearen tor abat 1/

s FlBlsscron s1281, masataol;

iF (namato) 1= 0)
:
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A BYTES & PIECES]

Scroll Clear [ w- S

4 Ork=43776 70 DATA 00,3E,19,32,00,48,06,01
Paul Hutchison 30 READ B#:IF Bf="-1" THEN D | g0 DATA 3E,00,CD,4D,5C,34,00,4B
‘This routine for the Amstrad CPC clears the | 40 POKE A, VAL("&"+5) 90 DATA 3D,C8,32,00,48,C3,06,4B,~1

screen by scrolling the entire display offthe | 50 A=4+1
top of the screen, Use Call 8AB0O.

T e 160 TYPE command
110 *by Alastair Scott
120 MODE 1:NEMORY &7FFF
Alastair Scott 130 FOR a=88000 TO &8052
140 READ b$:POKE a,VAL("8"+b$) :c=c+PEEK(a)
This A >
Tsing GhM ooy e Provdes e | 150 NEXT:IF c<>9787 THEN PRINT CHR$(7)"ERROR

is Type, filename. IN DATA!":END
While the Ascii file being listed to the 180 CALL &8000:PRINT"!TYPE,<filename>
screen, pressing Tab will pause the listing command initialised.":PRINT:END

170 DATA 01,08,80,21,58,80,C3,D1,BC, OE,80,C3
180 DATA 13,80,54,58,50,C5,00,3D,20,38,DD,6E
180 DATA 00,DD,66,01,46,23,5E,23,56,EB, 11,57
200 DATA 80,CD,77,BC,30,24,CB,67,28,20,CD,FF
210 DATA BB,CD, 4E, BB, CD, 80, BC, 30, 12,CD, 54, BB
220 DATA AF,CD, 1B, BB, FE, FC, 28,07,FE,09,CC, 18
230 DATA BB, 18,E9,C3,74,BC,3E,07,C3,54,BB, 00

I \"V] | ext 10 REM SLow FRIVT BY N. SARGENI] 1LOTAK.LDYEO
20 SPEE] 0 12 NOP: DEY
30 JUMP =(!&20E AND &FFFF) KSQBNB L(l(YP DEX
2070= 140BNE

Malcolm Sargent 30428800 150 8216 BLAITAY: PLA-TAY-PLA:PL?

60FOR P=0 TO 3 STEP 3 180JMP JUMP
This BBC routine will make all output to the | 70P%=A o };E‘NE‘(T
screen scroll up slowly giving you a chance | 80LOPT 180REXT

90PHP:PHA: TXA:PHA: TYA: PHA 1907&20E:
to examine it before it whizzes past 100LDA &70:BEQ salo 2007420F.

We want your programs!!

es, this is your chance to faithfuls (Spectrum, Amstrad, QL, programming pages and £10 for
get rich and famous. Well, Commodore, etc), so send those each Bytes & Pieces contribution
famous anyway, as Popular listings in. What we need is a we publish. Plus the fact that your
Computing Weekly is looking for working copy of the program on name will be indelibly carved in the
contributions to the Programming tape or disc, plus an accompany- Popular Programming Hall of
pages. ing article or documentation that Fame till time immemorial. What
What sort of thing are we look- you would anticipate going with more could any true programmer
ing for? You name it — anything the piece, normally not over 2000 ask?
joriginal from games to utilities, words. Just send your masterpieces in
applications and the like, writtenin  Alternatively, send in your short to Duncan Evans, Technical
Basic, machine code or anything programs to the Bytes and Pieces Editor, Popular Computing
else you can think of. page — what could be easier?  Weekly, 12-13 Little Newport
Programs for any computer will  In return, we'll pay the princely St, London WC2 7PP and he'll
be considered, not just the old sum of £25/page for the main assess them post haste.
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with Kenn Garroch

C for
confusion

Some six monms agol
decided, after pur-
chasing an Atari 520
STM, that | would attempt to
learn the C language in the
hope that it would give me
more access to the power of
the Atari.
| purchased a GST C com-
piler on grounds of cheap-
ness and having read a re-
view in your magazine which
said that it was ideal for be-
ginners. Since then | have
been trying to access the
libraries, ie, AES, VDI, SUPER
&TOS LIB. | wrote to GST but
all it suggested was that |
should purchase its Fractal
genzm(or which includes full
access including Gem i~
brnry access. | also enquired
whether updates to the com-
piler were provided but |
didn’ Canyou

-

Park, Horseshoe Road, Pang
bourne, Berks, 07357 5244, con-
tains the C bindings for the
functions

For example:
scm-logbase()

Where som is a long int, gets
the logical screen base ad-
dress. All you have to do is
include the XBIOS library in the
C program. This is done with
the include command although
you will have to check how to
use include, as you may already
be using it for stdioh and
stdio.fib.

A magazine such as Popu-
lar's sister magazine ST Update
will also be of use since it
contains example C programs
as did Popular's own series on
Cafew weeks back. Not having
used GST C, | don't know the
full details about how to access
GEM, AES, ete. However, you
might try the following demo:
nclude GEMVOILIE
/2use the gem v Iibrery name included
witn 5T € +/
it contr{12],
nt intin{126];
int ptsini 28]
int intout( 128},
int ptsouti128];
in)

(
in o eyt o 1
work_oul[ST]
kX, term,

for (=0, 110, ++)

werk_irli

warkinl 0]:0,

v worcfn bl wark o)
/% open warkstals

pryerreyl0}=12000,

help?

The GST C compiler ap-

ears to use run fime
iocaries, ie, the lioraries
contain preassembled code.
The drawback with this is that
you cannot. root around inside
the library files themseives to
'see what the various functions
d

o.
However, the library func-
tions should be documented in
the form of what they do, what
arguments should be passed to
them, and what they return
For more details about what
U functions do, a book such
The Concise Atari 68000
Frogfammer 's Reference Guide
by Katherine Peel, published by
Glentop_ Publishers, Standfast
House, Bath Place, High Street,
Barnet, Herts, 01-441 4130, or
The Anatomy of the Atari ST No.
2by K Gertis, L Englisch, and R
Bruckmann, published by First
Publishing, 20B Horseshoe

/438 g gl e o vertici
mey have to redice the
w_gline(hendle;s nxgur'ny)
72 grow o polgline */
vra_locotor (hondle , 16000 , 16000 ,
&, 6y, bterm)
1 s o i r kpress®/
viclsw
s westini,

Spectrum crashes

Les Rothera, of Leeds, wiites:
y set-up is a Spec-
trum Plus, Interface
wo microdrives,
Alphacom 32 printer, Tas-
man B Interface, Silver
Reed 1/F44 Interface, Sil-
ver Reed EX44 D:
wheel typewriter/Printe:
and a Taxan K-12 Mon:
ochrome monitor

IJ ing Tasword Il for
processing etc.

Had: that iaving got
everything ready to boot
to the EX44, when | do go
to print, ouple of lines
will be printed and then
the system locks up.
Sometimes | can get a
complete run through the
print sequence without
any bother, and at other
times it is a stop-go situa-
tion all the way through.

I have had the Spe
trum Plus, Interface I, Mi
crodrives, and Tasman B
terface checked out lo-
cally and pronounced fit
and well. The
and its I[F44 interface
were checked out some
twelv d

1am at my wits’ end as

to what to do next. Can
you supply an answer to
my prohl

here are a couple of
possmnmes but_from
your description it

sounds like a crash

The Spectrum Plus could well
be suffering from a power fai-
lure, or possibly is being over-
loaded, Try waggling the power.
plug on the Spectrum. If this is
Ioose, it will give the crash you
describe. Make sure that you
waggle the whole length of the
cables including the plugs at
both ends. If this has no effect
then try the interfaces where
they connect to each other.

Alternatively, vibration from
the printer may be the cause of
the problem, S0 try moving this
o a different position (say the
floor) where it cannot affect the
rest of the equipment. Presuma-
bly it has worked before and so
will work again.

If there is an overload prob-
lem, try running the printer with
as little other equipment at-
tached 1o your Spectrum as
possible, such as only  the
printer and its interface, and

<3
2
g

your gadgets until problems oc-
cur. This should give you a
pointer to the problem and its
solution

If all else fails you will have to
resortto carting the whole lot to
your local Mr. Fixit and have him
check out_the whole kit and
kaboodle. The individual parts
of your hardware may be fine
but when put together, there
may be a problem that doesn't
appear on the individual pieces

{PEEK & POKE}

Hair tearing
on Spectrum
John E Wells, of London E7,
wiites
Though a middle-aged
computer moron, | may
be able to help Sean of
Westmeath (Peek & Poke,
15)

lay 15).
| suspect that my setup is

similar to his - except that |
have an issue three
Spectrum.

One of the problems wi
the Opus is the dreaded ‘./o
error’ which tells you nothing
except that it doesn’t work.
er mucl
changing the stepping Rom
to little effect, | have found a
system that, so far, has gen-
erally proven effective,
though why | know not.
Simply format a disc. |
keep a spare disc handy,
formatted or not, since the
act of formatting seems to
‘Kick start’ the Opus, and the
error report disappears:
FORMAT ““m";1;*Hail Mary”

ENTER
I kid you not.

Some 'say sticking your
tongue out of the corner
of your mouth works just

as well - and for some it does.

Try anything is the rule in this

sort of situation

Isolation ward

John Mitchell, of Wishaw, Scot-
land, writes
1 am retired and have a
DAl computer for a
hobby. | wish to experi-
ment and control stepper
motors via_the coroiies
RS232 or DCE outlet:

Please can you helw me
with clear information or a
source of information on how.
to completely isolate my
computer from any external
circuit mistakes while
e g

een to experiment
Bt ol ot do any
damage as a result of my
ignorance.

1am o expert on the DAI
but | presume that ane of
the outlets you mention is

able {o put out controllable sig-
nals between 0 and 5 volts as

continued on page 30 b
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- PEEK & POKE|

< continued from page 29
onand off. I this is the case, an
optoisolator il \so\a(e (he
computer from
surges that might arise dunng
the course of your experiments

To isolate the computer, you
will have to attach the isolation
circuits directly to the machine.
However, these are pretty
straightforward and so should
not cause any problems

An optoisolator is a chip con:
taining a light emitting diode
(LED) and a photo-transistor
When the diode is off, the tran:

0-5V i/p®— from computer

10000

sistors off and no current flows
between fhe collector and the
emitter (the lead with the arrow
on itis the emitter  the arrow
pointing out means NPN). When
the
d cur-
rent can flow from the collector
o the emitter

It is necessary to include re-
sistors in the external circuit to
limit the amount of current fiow-
ing through the device. For the
LED, a resistor with a value of

about 1000Q gives a current of

worked out with the formula:

V=Rx1  where V is the
voltage, R the resistance, and 1
the current

In the first diagram, the out-
put circuit s wired 5o that when
the LED is off, ie, OV.input, the
output transistor s off and con
sequently, the output is OV,
When input voltage goes to 5V,
the LED comes on, the photo
transistor conducts, and effec-
tively connects the resistor to
the 5V power line, pulling the
output voltage up to 5V.

The only problem with using
this circuit to connect to a
stepper motor is that the photo-
transistor is only capable of
conducting about 100mA be
fore it melts - a stepper motor
would probably require more
power than this

The solution is to use the
photo-transistor to drive
another, higher power, transis-
tor as in the second diagram
Here, the situation is a little
different from the first circuit
since the resistor for the photo-
transistor is connected from the

Diagram one

| 5V power supply (not from computer)

0-5V o/p to experimental circults

10000

power supply line to the collec-
tor (the one without the arrow).
Now, when the LED is off, the
photo-transistor is not conduct-
ing and the output is connected
10 the power supply line via the
resistor giving a high output
This output s fed to the input of
the power transistor, which is
turned on pulling the output to
the stepper motor down to the
OV line, giving a zero volts
output.
Turning the LED on causes

Diagram two
Power supply for motor eg 5V
10000
Conputan o/p To stepper mator
Computer OV OVolts from power supply

the photo-transistor to conduct
pulling the voltage input to the
power transistor down. This
turns off the power transistor
and makes the output to the
stepper motor equal to the
power supply voltage.

The power transistor also
needs a current limiting transis-

tor which is Rm. The value of
this depends on the amount of
current that power transistor
can conduct. Again, the formula
V=R1 is used. If the power
transistor is capable of 500mA
then the value of Rm is:

Rm=Power supply voltage/
Collector to emitter current

Rm=5/0'5=10Q

Also make sure that the resis-
tor and external power supply.
can handle this amount of cur-
rent. The current that flows
through the transistor from col-
lector to emitter, following the
arrow, is known as the collector
emitter or CE current (some-
times shown as Ic). Check the
maximum power consumption
of the motor before deciding on
the transistor

When you know which Ic you
need, get the cheapest NPN
transistor withIc that fits the bill
With transistors, switching
speed (the time taken to go
from on to off) is what you pay
for and in this situation, the
switching speed is quite slow
50, you don't need to get any-
thing too flash.

The only part of the circuit
that is connected to your com-

Parts for the opto-isolator

diagram 2

Opto isolator WL 350

100092 resistor M1k

Power_transistor e 15A
5

Rm 1Q P1Q - gives § Amps
output current approx

puter is the LED, everything
else is separate, including the
power supply for the stepper
A

The maximum voltage that
the optoisolator can stand be-
fore it breaks is about 1500V
which s more than you are likely
10 use so whatever you experi-
ment with (as long as its not
high energy physics) should not

% able to harm the D)

I don't know of any books
specifically for the DAl How-
ever, there is quite a good book
for the BBC micro which will
give you a lot of information on
the hardware side. Try nterfac-
ing and Robotics on the BBC
Micro by Ray Bradley from M
cropress, Castle House, 27 Lon

Ie there anyting about your computer you dort umder

weel

addre:
London WC'.‘H TPP.

wnmnr i pmhlem Pnk it m K-nn a-m and every
eek
S8 IS M&M..PCW 1213IJMONBWMSM

he can. The

don Road, Tunbridge Wells,
ent

The only drawback of the
book s that programs are writ-
ten in BBC Basic and 6502
machine code. You will have,to
convert the programs to use
em

The other half

Ron James, of Ribbleton, Pres-
ton, Lancs, writes:

Having been involved

in radio communica-

tions for many years
with simplex (single frequen-
cy) walkie talkies and duplex
(double frequency) walkie
talkies, | am trymg to formu-
late in my mind where the
‘half duplox’ used in comput-
er terminology fits in with my
understanding of radio com-{,
munications. Itis a term | had
never come across until be-
coming involved with
computers.

As far as | can see, half

full duplex, there are two fre-
quencies, allowing both com-
municators to transmit and re-
ceive at the same time. With
computer communications, full
duplex is the same as with radio
except that the transmission
speeds are taken into account,
ie, the baud rate (changes in
state per second or sometimes
bits per second)

The difference arises when
you look at the medium through
which the computers are com
municating, ie; telephone lines. &,

Here, uniike radio communi
cations, there is a set band-
width in which al signals have
1o fit. For normal BT lines, the
limitations are such that normal
full duplex s limited to 1200/75
baud (transmit and receive).
Unless you use a special phase
shifting equalising modem,
these two speeds are the limit.

To get higher speeds on both
transmitter and _receiver, half
duplex is used. Here, only one
communicator talks at once
allowing speeds such as
1200/1200 baud to be used.
Since these are both the same
speed, this is effectively

simplex.

The phrase ‘half duplex’ cov-
ers situations where the speeds
are different but there is only
one transmitter at a time, eg, it
is possible to have 300/1200
half duplex, or 300/75 half
duplex
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U

Micronet and Prestel *
invite you to an eye-opening display of database facilities
‘Bring a 1200/75 Baud Modem'

MICRONET/PRESTEL - beating the competition!

MICRONET, DURRANT HOUSE, 8 HERBAL HILL, LONDON ECIR SEJ TEL: 01-278 3143

* Prestel & the Prestel symbol are registered trademarks of British Telecommunications Plc
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articles in the magazine.

Programs

Technical editor Duncan Evans relies
on you for the programs section. It
needn't be that machine code master-
piece that NASA was promising you
vast sums for, what we're looking out
for is handy routines, utilities, anything
that you've concocted that makes your
life easier as a programmer that you'd
like to pass on to others.

Don't make your programs too long,
please - it's best if we can print the full
listing in one week, and a four part
listing is probably the largest we can
accept. If they're very short, then so
much the better, they'll fit neatly into
our Bytes and Pieces page

Features

We're also particularly interested in
articles about programming, which
should be sent to Christina Erskine. If
you think you could explain technical

Have you ever thought of writing articles for
Popular? It's a sure fire passport to fame, if
not fortune, and we always welcome
contributions from readers for features and

YOUR NAME IN LIGHTS

areas of computing to a wider
audience then do let us know,

We also welcome articles on
any aspect of home comput-
ing, although we cannot feasi-
bly accept anything longer
than 2000 words. It's worth
checking by phone or letter
first that your piece will be
suitable, but we're open to all
ideas

Money no object?

If it's not the money you're
interested in so much as sim-
ply having your say, the Ziggu-
rat slot is where anyone can_
get up on a soap box and air their
opinions. Your article should be
600-650 words long. We pay £15 per
Ziggurat published

For even less money, we'd like to
hear your views, comments and opin-
ions on our Letters page, and our
columnists are always on the

look-out for hints and tips and
comments on their own areas of
the magazine.

Mark Jenkins welcomes corre-
spondence of a musical nature for
Soundcheck, Martin Bryant is in-
terested in any queries or views
regarding computer chess, and
our communications correspon-
dents will be happy to answer
questions about modems and
networks (mark your envelope
‘Comms).

Any technical or programming
problems you're _encountering
can be addressed to Kenn Gar-
roch. Kenn fries to help as many
people as possible in Peek and
Poke, but cannot undertake to
give personal replies.

How to submit
For features, it is almost always

better if you write o telephone first to
discuss your ideas with us. Your arti-
cles should be typed or word pro-
double spacing,

should explain your program
ieves and how it works, but, again
please keep them concise.

Payment

Listings will be paid at a rate of £25 per
published page, Bytes and Pieces at
£10 each. For feature articles, we pay
£40 per published page, which is about
800 words:

Your payment should arrive six
weeks after publication date

Where to send them

All submissions should be sent to
Popular Computing Weekly, 12-13 Lit-
tle Newport Street, London WC2H 7PP.
If you mark which department your
letter is destined for on the envelope it
will help us process them much more
quickly.

We will make every attempt to ac-
knowledge receipt of your submission
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SOUNDCHECK |, |

Ample new software on

the BBC

The BBC Micro/Master series has been
churning forth musical software since the
Hybrid Music 500 system was upgraded.
Here, Mark Jenkins reviews some of the
new products.

1F G Smith of Newcastle-upon-Tyne
has written in explaining that he's a
confirmed Commodore 64 fan but

recently got hold of an Atari 130XE outfit
very cheaply in a Lasky's clear-out sale. He

as several music add-ons for the 64 and

jould fike some similar units for the XE

As far as | know, the only products
available at the moment come from 2-Bit
Sysiems, who have a drum sampler and a
useful Midi control system, The
most _professional packages
come from Hybrid Arts in the
States, but these aren't being
imported at the moment, al
though ou could ask Syndro-
mic Music (the importer of Hy-
brid's 16bit packages) for
more information

2Bit markets Midi Master,
which comes complete with &
very simple Midi interface (just
a multi-pin connector leading
to DN in and out plugs) and
offers an eight-track poly-
phonic et

cz-101
g orale DX100 synthe
1 t2pe

cld»scu uding péo uanyamer
companie: bit music products per-
haps mey HBE e mocnin o o

Now on to the BBC Micro/Master series,
which is putting on @ spurt in musical terms
following the upgrading of Hybrid Tech-
nology's Music 500 system to the Music
5000 specification, their release of the
Music 4000 keyboard, and Peartree’s intro-
duction of the Music 7000 system

The Music 5000 (£161 or £69 as an
upgrade) boasts many software changes
over the original 500 system and is compati-
ble with the Music 4000 keyboard (2169
with software). Music 5000 has 16 voice
channels (although the sounds themselves
are generated in software) and many preset
sound parameters Yiichieabeombined
10 create new voic

The language . Ample, allows you to
define any set of parameters or any pattern
of notes under a single name using the
command MAKE. Ample is in some ways
similar to Forth so is quite capable of
creating computer games and text adven-

tures with music as well.

It's now possible 1o create music in real
time using the realtime sequencer page
and to mixit (controlling stereo pan, volume
and tone of each sound) using the mixer
page. You can stil compose using Ample
though, and in fact you can convert Ample
files into real time music, real time music
into conventional musical notation on the
screen, and notated music entered from the
computer keyboard into Ample.

The Hybrid music system

The sounds are similar to those from a
reasonably expensive Casio keyboard with
the added advantage of various stack and
detuning modes fo make terms such as
BigModg seem entirely justified.

The new Music 4000 keyboard is similar
1o the Symphony released a few years ago,
and in fact it's possible to upgrade a
Symphony to use it with the Music 5000 for
£47. A multicore cable connects keyboard
e o footswitch carries out
various function:

T o actovs, il izen keyboard isn't
velocity-sensitive but responds pretty well
toall PRy keroe Performance par-

ameters rotonal or reversed

L S you can
program in a chord o a whole sequence of
notes to be played with a single finger

In Spiit mode each key produces a
different sound, repeated in each octave;
this is ideal for playing a 'kit' of drum
sounds while you're programming a piece,
and in fact the drum sounds available are
surprisingly powerful. At the moment it's
difficult to fink up an external drum machine

without some fiddiing with me RS432 port,
50 the drum Kit has to be

Music 5000 is multi- taskmg 50 you can
make a lot of changes while the music is
playing, although this doesn't include load-
inganew “module" from the program disc.
Overall the 5000 system is a very fiexible
and impressive alternative to the sort of
extended Midi system some users may find
attractive.

It's equally well sited to
educational purposes, serious.
composing, part-time dabbling
and composing for games. It
will be a more serious proposi-
tion for the ambitious when
Midi and better drum synch-
ronisation are added using the.
Music 2000 interface to be
shown at the Acorn User show,
eartree’s Music 7000 has
fittle connection with what Hy-
brid is doing now; i’s basically
an old Music 500 with a version
of Ample on cassette (Hybrid
refused permission to market it
on Proms) and separate soft-
bme s
des) ; shaper
page for crealive synthesis (ramel more
visual than the Music 5000 approach), the
abilty to print out the music stave (Music
5000 can do this too if you have a print
Rom), lightpen and mouse compatibility,
and so on
An existing Music 500 (now being given
away free with the Master series micros by
some dealers) can be updated to a Music
7000 for £39.95, or you can buy both
hardware and software for £79.95, aithough
deliveries aren't expected until after the
Acorn User show at the end of July.

Hybrid Technology, Unit 3, Robert Davies
Court, Nuffield Road, Cambridge CB4 1TP,
0223 316910,

Peartree Computers, Peartree House, No. 1
Blackstone Road, Stukeley Meadows Indus-
trial Estate, Huntingdon, Cambs PE16 6EF,
0480 50595.

2-Bit Systems, 44 Morcom Road, Dunstable
LUS 4EG.

Syndromic Music, 24-26 Avenue Mews,
Muswell Hill, London N10 3NP, 01-444
9126,
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INCREDIBLE LOW PRICES!
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COVE WITH LABELS 5 ALSD HAVE SLEEVES & WAITE PROTECTS.

DISKS
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ESCape Software
**** New Release - Available 30th May ****
QL MATHS TUTOR

A menu-diven package that teaches basic anthmetical, geometrical and
logclconcapta” A a e o113 ags raup bt s e Tandly trt

Ve an sl could use i Also included are Nim o
***+ Available Now!! Still at Offer Pﬂcu e

L SPELLING TUTOR

Learm o spoll using b ry of over 3100 words or build
S Ath S i for X Y s s s
angman, Anagram and Wore:
uz demonstration at the ZX Micre
OLSPELLIG TUTOR 74 G MATHS TUTOR wore compied g O-IEPATOR
Kk Introdugtory offer price; £11.50 sach inclusive %k
R Siva 100 by hoth for £30 30T A
®Overseas ordors add £1
sEna cheques or P.0.s o
e Software (Dept. PCW),
2 Henley Road, litord, Etsen IGl 1T
Telephone: 01-

(2501

T SASTRAD FOW SOFTWARE,
i

T 158

B 48

. i

i i

- AvsThAD Petst2 sorTwAnE
SRS e e
BT i
& it ]
; i
it et o 2.1
CHILTERN COMPI!TEI CENTRE
R O T, N B
TEL: (0582) 400305 (1421

Semi Display
Line:

ADVERTISING RATES FOR MICRO-FILE

£8 per single column centimetre (+VAT)
age 35p per word (+VAT)

CALL SUSANNAH KING on 01-437 4343 FOR SEMI DISPLAY ADVERTISING
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THE Mail-Order Software House
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SKELMERSDALE, LANCS WN! (268)
BRADWAY SOFTWARE (PW)
The specialists in Really Useful Utilities for the Spectrum 128 and +2 OL ZITASOFT WARE
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A programs ci e et s0dsr compaible wih Mitodve, Wafaate
nd st Lot oo w,, L0 Typo raqure n Epson compotibo printer Prices
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COVERS

33 Conalan Avenue, Sheffield 517 4PG

BBAGE

ATARIST
FomLIc Dosa

torge m»mgm.s o

B o ane gar

il A samp o it isave
o hous o fsiration

45108k Specirim
Features:

f

ULL PLAY
100% MACHINE CODE ¢ d G d St
Abingdon Gardsns, Bath,
TWOLEVEL £ imsn BA2 2UY 78

PR RO SOFTVATE
FOR IBM PC COMPATIBLES
- ey

AUTOMATIC SCORING
Suitable (or both
baginmers and experts
Send £5.50 to:
ESEM SOFTWARE
112 Wrington Close, Little Stoke,
Bristol BS12 6E)
Tol: 0454 612811

CONCEPT COVERS

Dust covers for all computers
Atari ST range, 4-piece set .
C1512, 3-piece set e
PCW range, 3-piece set..
CFC range, Zpicca set.
1-pie

Spectrum +2.
BBC master range’

Also cevers made to your SDECN}CEX!OH
or details write or phon

Concept Covers 24 Wolstenbury Rd,
Rustington,
West Sussex BN16 3LB
Tel: 0903 782945 258

12-18 JUNE 1987

POPULAR COMPUTING WEEKLY/35




FOR SALE

MICRODRIVE AND
INTERFACE OFFERS

Express Service — order by phone
‘87 pnces include post, packlng and
. over £20 in U.K.

STARTER PACK 1
Microdrive unit, Interface 1 (to connect RS232, network and
Microdrives to your Spectrum) plus a demonstration cartridge.

Delivered for only £57.50
STARTER PACK 2
Twa Microdrive units, Interface 1 plus a demonstration

artridge.
Delivered for only £83.50
EXTENSION PACK
Second (or third or fourth . . .) Microdrive unit(s).
Delivered for only £27.50
CARTRIDGE PACK
Five blank cartridges to get you started.
Delivered for only £9 each
Make cheques payable to Applied Technology.
Export orders outside Europe: add £4 for Australia and countries bordering
Pacic Osan, sewere s £2. Wit insure gl s s ot
Jable goods are sent at customers' il
Devry o sock ot ofgoing o print, all untssay manufacturrs'
seral number.
APPLIED TECHNOLOGY
Avr 64 Tannery Drift
Royston, Herts SG8 5DE
41754 (285)

205 Buchanan Street
Glasgow G1 247
041-332 3944

USED
GOODIES scoor
Amstrad 8256 £300 PURCHASE
BBC £225 12” Green Monitor

Ferguson MMO2
AR AT R
Timex Printer for * ONLY £49.95  EN

' Sutable for Commodore, 88C,

Paper Rolls 95p lection JoW, Amstra:

rum: Atarl, sto. (specity type of

KA AAA ALK lead) (e VW

A veritable Aladdin’s cave for the computer /aver
Visit or telephone.

THE COMPUTER DEPOT

i DISCS

CENTRAAL MEDIA

3.5INCH DISCS

DATATECH D/SD/D %ésp! £800
DATATECH D/S D/D 48tp! £8.50
TDKS/S D/D 481p! £7.50

TRADE ENQUIRES WELCOME

'ALL CHEQUES & PO'S PAYABLE TO
CENTR)

9 COLTMANSST. HULL HU3 256
TEL: (0482) 26380

Atari 800 XL / 130 XE
Essential Uti S

Transdisc Vorsion 3.0
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MEMOTECH COMPUTERS.
AND ACCESSORIES

MTX 512 COUPUTER £65.00

g 4 PP 0 HOOBH BT
@ DX 80 PRNTER

RUGBY MICRO SPARES'
30 OXFORD ST, RUGBY
CV21 3NF (0788) 71643
Telex 312242 MIDTLXG

UK HOME COMPUTERS
1 Engmass A ook

COMPUTER SWAP

Computer Swp entries are limited (o Please write your copy

COMPUTER SWAP

30 words. All entries cost £5.00. Please
enclose a cheque or porl order or

give Access or Barclayeard No, in the

Streer, London WC2H TPP,

PLEASE NOTE, All
through computer swap must be in

original condition and for private sale
o advertisements for lists of  Name

software will be accepted. Nk
Itcannot be swapped.
Waring: It a

software.




FOR SALE

COMMODORE 64, C2N cassette
unit, two joysticks, ight-pen graphics
N o CANCN FRNTE package, laser basic extended inter
Tiiien pretor. Over £550 worth of software
1 e e Rty o,
e e o
iovint Wi Pt PBM gam
st ot o1y s e

TAXANXAGA or CANON PRINTERS

e Rugby League Challenge
Kicks off shortly. Start-up kit £2. The

SPECTRUM 128K, 311 diso divo.

ine itarino. Rar

ochite, Viduoiae s, s
Saea MPDISC | R e qum iy
‘on disc naw available in UK. Vo books. All for £290. Tel: 04574

e

ATARI 2600 wanted with large col-

TELEPHONE: 073 784 4675

208

em (PCWE), 97 Piton Place, King and
treet, Walworth, London

SE171

ATARISTS20pls £2005/w. £450
128 mono vl mouse,driv,

BEEB discs containing Clip Art £3
oach. Varied subjects

AMSTRAD SOFTWARE HIRE

Scraans por side Tl

single or double-sided. AMX, Fleet Unlimited titles

Sy o | Chaques to DISART Guaranteed fast,
Sumybank, School Lane, Euston, efficient service

Chorly. Lancs 7

SPECTRUM SOFTWARE CLUB. £ree memborship,

Freo membersiip, mitad pariod ori Send for details

Trenonly 21 10pertope Latst s | Tormado Comy

avoiable SAE. “Camelot” Soft

Bl i e

Guynadd

CREATE IDEAS and stories for to-

ith “Storymaker” Large S A.E. plus  ATARI520 STM | meg drive £295.
150 t0: T. Davies, 46 Coed Arhyd, Wil sell_software’ separately.  Tel
Culverhouse Cross, Cardiff CF5 4TZ 028487 541 after

| ST software, VIP Interna-  DISCS 3jin OIS wihlabol, £13 for
tional Gem version £100; Printmaster 10, Accass/Visa, Grafion Limited,

plus Art Gallery One/Two £50, dBase

147 High Surcer, Hunungdon PE1E
11 £50. Al with manuals. Tol; 01-407

6TF. Tol: 0480 514
892 micro?
SINCLAIR QL 840K Ram, 33 n. flop-

e Vison colou: monior Psion usuel boring games? This is m
Chess, £286 0 024243516, conainly for you St
ELECTRONIC TEST EQUIPMENT  Goram oot our own
and components, 6800 development  HOME BASE BUSINESS. T benchia
system_wih E-From programmers e many and vaned. Ful or parttm;
and AS: non computer with  for FREE details SAE.

256K Msuoc/cmas 0S. For quick
sdlo tel: 0628 36121 King
SALE. Spectrum 48K interface
Interface,

s. Bargain ai

£150, Tel: 0744 815183, Evenings

MONEY MAKING opportunity forall
Amstrad users please (0 Al-

to announce

m.n e will conlinus (0 0o your out of Quaraniee repaie s n toa
ast.

Stourauiy ‘computer DIRECT

SPECTRUM

£1150 Inc parts

fek AN
MICRODRIVE ...
§ INTERFACE 1-11
| CALL OR SEND WITH CHEQUE OR P.0.
T.V. SERVICES OF CAMBRIDGE LTD
FRENCH'S ROAD, CAMBRIDGE CB4 3NP
Tel

Eatics . Poon Chass. Sten Somves londata; 1 Lorn Road, Dunbeg Connel
Sindoa. Tel, on (0451) 33306, ony Aroyl PA37 106
SERVICES l
L T
| FAULTY SPECTRUM? CoMPUTER REPAIRS EE FIRST AID
‘ longer ha pair depariment. Fixed Super Low Prices! @, TECHNOLOGY
o cnmpuler ,.,... worahop has boon an OFFGAL Sinir | | Inlsiveofpari. abour and VAT

ek turnround
Free cn!lechon/dellvery available for local area

INTRODUG'I'ORY ()

SPECTRUMS 4 inc. + Free Game
£33 ine L Fres Same
£18 inc.

Viceo, coa £22 inc.
£32inc.

LECT

AMSTRAD

can CAssETTE NITs £33

C64P.S. £20 inc.

Plase wmloﬂ pﬂ/mnm mm s - 3 noah L

close advert wit

12
il

W.T.S. E lmoules
5-9 Portand Road, Luton, Beds LUS BAT, Tel: 0562 458375, T

COMPUTER BROKEN?
Send it to the experts!

%% % LIMITED SPECIAL OFFERS ***
Spectrum/Plus repairs
CBM 64/Vic 20/C16/+4 repairs
Vic 20 Owners ¢
Upgrade your old Vic 20 to.a CBM 64 for only £79.95.
BBC Owners

Acorn speech upgrades only £19.95
% 1 week tumaround % 3 month guarantee %

519 95

Please make cheques/postal orders payable to:

MICR
Unit 1, The Old School, Main Steer, Farcer, Peterborough PE7 305
el: (0733) 241718
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COMPUTER HIRE
TOHIRE A COMPUTER AND/OR
PERIPHERALS BY THE WEEK OR MONTH

LONDON
BEC i, unmmm. Spucum e O
e SPECIASE N S5C AN ALsD HAVE
OF AMSTRAD COMPUTER 08

I
|
“Usud izt oo |
B P S | copureR i sevies
294 CALEDONIAN ROAD
| LONDON N1 184
|

PROMPT tummm:s
Unit 4, 15 Spring

|

| At

| el st
|

|

I

RIBBONS
b e FABRIC RIBBON RE-INKING
Int offer: £1.50 each
e = Send cassettes arid payment to:

ATARI OWNERS.

e 4 Hurkur Crescent, Evemouth
kshire TO14 5AP

Wewilladise nomal piceforyour

Tel: 08907 50965 172
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AMSTRAD CPC iox advenure
The Magicans Naphow " based on

chromcles of Narria. Send £5
(cnssulci 8 die) 10 M S. P Hobin-

AMIGA 256K memory expansion
cartridge. Brand new, boxed, £75.
Tol: 0962 881644 everings,

SPECTHUM 48, Secd s kay.

o e mm o,
cpe 1;

one meg Ram. Electronic experienca
requred. Interosted, sand £3.95 for
ehensive information and parts
by A. . Denby. & Ropowls
Alcestor. Warks
ATARY 8004, 1080 disc e,
1029 printer, touch table £500. £'s of

£800'Sell for £300 0:n.0, Tol: Th
a5, 027984 3106 avanings.

Dealers

SOFTWARE
EXPRESSHIIII|
COPUTER SYSTEMS LTD

TARI \MIG,
{he hve e st o o M 8
and 16-hit software in the Midiands.

Sirmingham BG 30X
Tel: 021-328 3585

EX i

PERSONAL CONFUITER

316 CHARTWELL NORTH
VICTORIA CACUS SHOPPING CENTRE

Tek (0702) 13t

NOBLES
14-17 EASTERN
ESPLANADE
SOUTHEND-ON-SEA,
ESSEX
Tek: (0702) 63377/8_

oyt NEC ot i cantiones
printer interface, joystick, £400 worth
latest. software.including Starider,
Sevice Gters around
£250. Tsl: 01727 616:
COMMODORE 128D, 1901 colour
monitor, C2N_cassette, very litle
Used, £500. Superbase, Easyscript,
Suportype,
ST
g o West. Gifers; o1
Srocunar 0348) 42150
TRADER (£35), Super

original packaging. First o see wil
uyl £299 o.n0. Tel: Darren, 0621
with Maplin RS232,
somo books and sofiware £45. X6 1
i Momotech 16K and ZX pinor
5oks Bns oitwsea Eal Te)
Wercestr (0908 351617

T USER GROUP i -
chester e Ju-

tor, cassette, video digitiser, muli

oo Doy on Suton Surey, O
75

ATARI 520 ST with moro moritor
and twin disc diives with bundied
software £300. Cash only, no offers.
Tel Slough 23064,

ATARI 800XL, isc drive, tape
printer plus over 100 software tilles,
books, mags. otc. £175 the fot. Tel
Ashford, Kent, 45749 during office
hours and ask for Loe.

ATARI ST software, APLEB0O
£110, MCC Pascal £50, Fast Basic
V5.0 £50. Leaderboard £15, Basket
ball £15, Slicon Dreams 10, Trivia
Challenge £10. 01902 4310
evenings and weskends

MACINTOSH 121C wih extarmol
400K disc drive, £875. Further otalls
Tel: Stratford-an-Aven (0789)

ATARI 520 STM, | meg dive.
mono momtor, Epsan LXBO.printr,
moderm, 14in. colour TV, lots of 1

bost software £o5

1514 disc drve,

1050 wanited. Wil ive fi prce or
swap for large selection of sof
Contact; Andrew, 13 Wi
Gumos Estate, Mertyr Tycli. South
Wales CF47.9BA

om0, Tel: 0293 26464, Wil dolver,
within imits.

GL TWIN 720K disc, 512K Expan
doram, greon screen monior, cen.

oo OarednsGage. Avns. 37
SF354, | meg. drive with International
Karate + 10th Frame + Starglider + ST

@ + Mousetrap (originals), £90

Dealers

MIDDLESEX

SAXON
SOFTWARE
Software and hardware
for all Atari, IBM and
Amiga machines.
Send for full list of details:
90 Neild Road

Hayes
Middlesex s

THE CONPUTER O
25 BUCHANAN STREET
GUASGON 61212
Tek (1) 23044

GLASGOW
COMPUTER CENTRE

Atari appointed dealer
d Service Contre
Specialsts in Atari ST Computers

VIRGINIA GALLERIES
(15t FLOOR)
33 VIRGINIA STREET
GLASGOW G1 1TU
TEL: 041-552 1522 150

Current value s £841, asking £400
oo, Plaso g Mark on 061202
4917 botwoen Sarm a
abay 107

FB5 ease. Aran 1050 da Tated
with laser and U.S. doubler, switcha-
blo, £120. Tel: 0978 753238
SPECTRUM AND ZX81 software

Lazorbasic, Tival P
ble, books
0268 690850.

Dealers

ysam. MTX 12 computr d/drve
(3.57 1Mb), CP/M, RS232 communi- (g
cation board, DMXBO printor, mon

oo ighss) monor, i st

jord, Supercalc, EDASM,
Uilities; arcade sefiware, cabies
manuals. £400. Tel: Alan 0946
83232

AMSTRAD CPC6128, sound
Sampler, specch synthesiser. sterea
10 blank

cedii

Temepots

Dealers

LIVERPOOL

LIGHTHOUSE COMPUTER SERVICES

* Specialsts in Amstrad

* Mail Order Service

* Software for Amstrad - Single
Drive a5

o Hotline help for Amstrad

4 Park Avenu, Deal, Kent 14 9AL
Telephon
mm= (0304309313

(0304383045 esn

CITY SOFTWARE

Specialsts in
T
COMMODORE
ATARI

SOFTWARE
AND HARDWARE
66 Lime Street,

ity Centre, Liverpool
Tel: 051-708 7100 sy

NORTNO HSE
NORTH STREET
LEEDS LST 200

TEO G o

GALLERY SOFTWARE
1st FLOOR
THE ARNDALE CENT,
'WANDSWORTH,

LONDON SwW18
Tel: 01-870 4941zv
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get when you buy an Amstrad PCW, but how

make the most of it? Now, for the first time,
 package from two of Britain’s most
computer authors takes the lid off the

© WORD g
templates, layouts, standardised forms, 0dd-sized formats — from the ABC
of LocoScript to the sophisticated techniques of the modern office.
® CP/M: sensible a

SX fhow 10 ion-qy f
straightforward Basic programs

0: graphics and st pracessing for the first time user
@ BASIC: your own suite of business programs including a database,
K and many more.

Practical Amsirad Word Processing and The Amstrad Companion — 440
pages of ideas that will turn your PCW into the power house it was meant to
be! You can obtain the books at only £6.00 each o an amazing
price of £10.00 for the two including p&p.

To Theresa Lacy, Sunshine Books'
12/13 Little Newport Street
London WC2H 7PP

' payableto
Sunshine Books
Alternatively please debit my Visa [] Access (]
American Express []
AccountNumber
Signed
Name (capitals please)
Address

Please send me copies

of practical Amstrad Word
Processing and Amstrad Companion
(both for £10inc. p&p)

Expiry Date

PROGRAMMERS!

The deinitve reference guide fo al apiring game programmers FREE when you subscribe to

CPOPULAR

omputing

i i * Will help you write high-quality marketable

| n | computer games software.

Success e * Explains what qualities you need to succeed and

Softwar: the pitfalls to avoid.

\ * Extensive advice on writing and marketing the
softw

3,

Plsass enter my amual subsciption to Popular Computing Weekly at £25.00.
| UK, £39.95 Overseas and send me my FREE copy of “'Success in |
| Software

| 0 Please debit my Access/Visa/AmEx card no
I
11 0 T . 0 e O

| Expiry date:

Signature:
| &1 enclose a cheque made payable to: Sunshine Publications Ltd.

1 Roturn tis form to: PCW Subs, 12-13 Litle Newport Strest,
| London We2H 7P, UK

i
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NEW RELEASES]|

Your complete guide to all the software
released this week

Amstrad P
Program Guild of Thieves Type
Text/Graphic Adventure Price
£24.95 Supplier Rainbird Software.
74 New Oxford Street, London
WG1A 1PS

Tl [oladieniings 1o
the universe, The ack in
Kerovnia, you must >\Hp e
bare of all its valuables in order to
prove to the quid of thieves that
you are worthy of its memebership.

Guilo uses the same sophisticat-

d parser as The Pawn however,

nifty, and those on the Commodore
64 prety damn good, the PCW.
version's graphics (and this is after
you make allowances for monoch:

isappoiniment

e a purist who
thinks graphics are an irtelevance in
adventures, then the delights of the
plot and the parser wil keep you
happy for months

Program Witch Hunt Type Text

Adventure Price £14 95 (disc) Sup-
plier Ciassio Quests, Winchester

House, Canning Road, Wealdstone:
Harrow, Middiesex.

tape) Supplier
Units 2 and
Holford, Birmingham

Type Arcade
95 (disc)

SW19 3TA

Program Neresis

e industry's most snigmtic gamssters sfe back with
yet another in their endless series of 3-D
arcade adventures; but is it any improvement e
few disappointment
Ultimate's Bubbler is, in fact, something of a departure.
While it retains many of the typical Ultimate features, it
goes for amuch more complex playing area than the usual
maze of tricky chambers. Bubbles seem 1o be in vogue
these days, what with Softek's Bobby Bearing, Firebird’s
Parabola and Microdeal’s Airball -~ perhaps it's because
theyie easy to design,
ever, the plot of Bubbler is pretty straightforward
sum collect poison bottles, corks and mystery bubbles in
order o trap the monsters threatening your city, and free it
from the spell of an evil sorcerer - or something like that.
On each side of the screen are the counters and icons so
beloved of Ultimate, while at the bottom are two direction
gauges. These feature rotating arrows which indicate your
irecti ; prett Ipt you'rea

featureless blob.

Your ability to fire bubbles of goop will help you fight off
the scuttling crabs, spinning aliens, flying saucers and
other horrors which assail you on your quest. Al these are
pretty standard Ultimate fare. More interesting is the
background, which is an eight-way scrolling network of
slopes, planes, pipes, platforms and spikes, adding up to
one of the most complex playing areas in any Spectrum

e.

The masking as sprites disappear behind objects is
clever too. Whi
complex, there isn't much in it i
before, both in Ultimate games and in several imitators —
some of them cheaper than £8.99.

Chris Jenkins.

See Amstrad CPC for comment

Program Psi-5 Trading Company
Type Arcade Adveniure Price
£19.99 Supplier US Gold, Units 2
and 3, Holford Way, Holford, Bir
mingham 86 7AX.

Welcome conversion of one of US
Gold's more inteligent releases

ad CPC

Program Witch Hunt Type Text
Adventure Price £14.95 (disc) Sup-
plier Classic Quests, Winchester
House, Canning Road, Wealdstone:
Harow, Middlesex.

i)

Classic Quests is a new label from
Sl Wit b s et

You play Filour Apse n this
Clois it e
bute s your obnoxious personality
and your questis 1o retreve it affer
a wizard tums you into someone

I this s0unds somewhat off-beat
for the traditional text adventure
gene, rest assured that witches.
wizards and spells are all there in
abundance:

Program Destructo Type Arcade
Price £199 Supplier Buldog/Mas
tertronic, 8-10 Paul Street, London

Program Bump Set Spike Type
Arcade Price £199 Supplier Mas-
tertronic, 8-10 Paul Street, London

Program Throne of Fire Type Ar
cade Adventure Price £8.95 (tape)
Supplier Melbourne House, 8~10
Paul Street, London EC2A 2JH

About time, too.

Program Enterprise Type Arcade
Adventure Price £8.95 (tape) Sup-

Apple IT

Program Guild of Thieves Type
Text Adventure Price £19.99 Sup-
plier Rainbird Software, 74 New
Oxford Strest, London WC1A 1PS.

Program Silicon Dreams Type Ad:

veniure Compiation Price £1995

Suppller Rainbil Software, 74}

New Orrd et Londen WO'A
PS.

Level 9's classic (ie, very ol
still very good) trilogy
Snowball, Return to Eqe
in Paradise. Be warne
there’s one of thos:
las in the packag

=3

]

Atari XL/XE
Program imesion Type Arcade
Price £158 Supater BuldooMis
. 510 bl et Landon

Program Fowerdown Type Arcade
Price £1.99 Supplier Mastertronic,
Paul Street, London EC2A

Program Universal Hero Type Ar
cade Price £1.99 Supplier \iaster
D S

8

couxlnuud on page 43 p-
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wish {0 control are selected
from the sketches on the right
5 As with a conventional ad-

venture, you can speak to other

characters, give and take ob-
s releases  bards and your Whittakers if line and, yes, its all tongue in jects, fight, explore your sur-
etween, you ask me. Stirfing pariotic cheek

0
Against this scene is played tus. All these functions and
out the orama of ihe greatest many more are selected from
fhreat to the empire since the the main icons
Kaiser, Count Chameleon's  The fight soreen is a complex
Rubbertronic Ray, which would affai requiring you to build up
take the stiffness out of upper your power and aim at the
lips, neutralise the starch in  centre of a movie target in order
wingcollars and radically alter 1o thiow the most_effective
the bounce of cricket balls punch. You can aiso opt to run
plemented with such style and You. Viscount Stifflip, to-  away, or hit below the belf - not
sense of humour. The synthesis gether with companions Col R sporting, but sometimes
of the two forms is managed G Bargie, Prof Braindeath and  effective.
with great skill, both the graphic Miss Primbotiom, have travelled  Diglogue with other char-
and adventure elements being  themes and good spot effects.  tothe state of Banarmiatoinves-  acters such a8 Genara) Mot
novel and advanced enough to _ Siiffp s setin the days when tigate he disappearance of the  ahio. appears in speech b,
Capiure the Imagination of the. Ihe sun never set on the Britsh ~ rubber crop. Al the et hand bias, and Rormally sounds like
most jaded player. Empire, when Englishmen were  side of the screen are the action — something from a Biggles novel.
onuses are the excellent  all genilemen and when Johnny  icons, the middle is ocoupiectby.  while other characters suoh 4
jrusic and effects by Fichard  Dagocould expectavisitfioma comic:slyle drawings of the  the swarthy barman, native ang
Woseon well up with your i gunboat f he stepped out of ~action, and the characters you  monkey can offer help, advice
and clues ~ or a biff on the

and now the equal
(though_completely
ing) Stifflip & Co.
Rarely have | seen the idea of
the ‘icon-driven adventure im-

8

———— nose

The adventure itself is as
complex as you might desire; it
took me ages just to work out
how to pay General Moustachio
the airport tax and get on to the
second scene, but affer that
things started moving at a fair
pace, ending with my untimely
demise in a jungle animal trap.
Back o the start; alternatively,
there's a Ram save facility
which ‘will avoid hours of
trouble

Most impressive is the char.
acterswitching function by
which you can abandon one
player, switch to another char-
acter, and iry to solve any given
thenose.  problem from another direction:
using different objects. trying
different responses to ques-

tions and 50 on. This makes the
game almost infinitely variable.
Chris Jenkins
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ABACUS SOF"] 'WARE PRODUCTS
from ADAMSOFT
CADPAK  Enhanced Version!
For C-64 or C-128

{CADPAK s supars ol o computr s desg and drawig. Using ot ne
1m0 o optoRalghipan you raw Srobt anc st petws,

i1 UNIQUE OPPORTUNITIES

Robtek is expandmg and consequently
requires further employees.

An excellent salary is on offer for a customer

e e
et )i a4ae) scal outsut o yout casigns Cro

B e L AT L sl i
g i oraw LINE

SRECE R oo o
S tsorand ORA CORY

£

it o G e
For Co12s s349s
(option) £12.05

Ligtp

"CHARTPAK
For C-64 or C-128

A
o S SR (s
SRAATE (GR35 N promer st s

1 G vson K248 G128 o 3495

i st wark 3 S20:200 rescion an 1ho C-128 veions a1
e SRR St i e 5y XA e rhncament 1

Atstis ot o o
Free postage on UK and over s, Ada 53 gr e el
w,muw‘l’%..,,umme‘:.’,‘ e

ADRMEOP (e FEWN A8 i v
O 8108 5550 (O & v

WE WANT YOU!

L ]
THE PLAYERS TEAM ARE OUT LOOKING FOR
Yout

CAN YOU WRITE COM‘MERCIAL QUALITY
'GAMES IN MACHINE CODE?
Wite in Strictest Confidence to:
RICHARD P/ E
PLAYERS SOIWARE, CALEVA PARK
BERKS, RG7 4QW
or phone: (07356) 77421 (5 lines)

support with in 16- and
8-bit machines. Whilst this is a part-time
position at present, it is likely to be upgraded
Application in strictest confidence to Mike

Segrue, Sales Director, by June 19th 1987.
We Il give you top payments and royalties for
blished on our successful

games llaEol Diamond Garoe: Gans only!

Applications to:

Unit 4, Isleworth Business Complex
St. John's Road, Islew:
Middx TW7 SNL
Games to:

Diamond Games
Unit 4, Isleworth Business Complex
St. John’s Road, Isleworth
Middx TW7 6NL
Telephone: 01-847 4457

1
1
1
1
i
I
1
1
1
1
1
1
1
1
1
1
I
i
1
1
1
1
1
1
1
1
1
I
L

7|
1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

T

1
1
1
1
1
1
4

E0.COMPLTERSE

oz
— Wales Lafgesrg/ndspendsm —
e\
art exchange welcome (& —
= All prices in. VAT excl: P-&.P
+ All Computer repairs undertaken
*UseD £ -NEW £
Spectrum 48k 3999 spectrum 128 7998
Spectrum 48k Piis 4999
Spectrum 128 5399
Spectrum 125 8300
Conmadore 64 inc. e 110.00
PS 803 Printer 11300
Commodore 128 i 150.00
Commodore 1641 Disc Dive . 9300
MPSBO1 Priter. 785
Amsirat 484 inc. Mo 399
Anstad 464 Gl ion . 18900
Amstrad 128 i 18300

fol oo 11000 nsuad POIS12/HOZOM. . 399.0
BBC Model B Series 7 1900 Amsoft 37 thscs (per 10 29
BC Mol B in, DFS 24900 Cumana 40/80 Disc Drve.... 150.0
Acarn Eletion 45,00 Opus 40T Disc Drive. 599
Atari B00XL 4500 1060 D Dive 1200
tai 130 7900 Atar Data R 7
Atai 520ST. 18900 Atoi 520STM. 2900
Atar 520STFM 310,00 Atar 520STFM 35900

NEW "

Cheetah 1251+ foysiick £5:99 — Spectrum joystik rterfase £7.99 —

Spocttm ghtpun £12 95 - Spctrum power supplins C6.50 - Cofmo;
P £19.99 - Lage
fangs of 4sed disc crives, printers, monitors. add-ons available

ALL CHEQUES 15 mads payable to: .. COMPUTERS LTD.
21 Charles Streot, Newprt, Gwent, Tel, (0633) 216654
133 City Road, Cardiff, Glam. Tel: (0222) 48303
WE DON'T SELL CHEAP com'rvms'
WE SELL OUR COMPUTERS CHEAP!
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 continued from page 40

BBC/Master range

Program ¢ )y and Design
Type Education Pm:e £24.95 Sup-
plier BEC Software, 80 Wool Lane
Londan W12 OTT

included

Commodore Pet

Program Wich
Advenlure Price
plier
Lol

Type Text
disc) St

Commodore 16/
Plus 4

Progr
Price £159 Suppl
570 Paut Srem Lo
20H

S S Tipe Ao

Program Wich Hunt et
Type Text Adventure
(13be).£14 95 () Supplier Gl
sic Quests, Winchester House, Can
ning Road, Wealdstone, Harraw,
Middlesex

See Amsirad GPC for comment,
Program Thust Type Arcade Price
7

£199 Supplier Firebird Silver, 7
New Oxford Street, London WC1A
1PS,

Conversion of one of last year's
arcade shoot'em up gems

Program GWNN Type Arcade
Price £1.99 Supplier Mastertronic,
8-10 Paul Street, London EC2)
201,

Commodore
64/128

Frogram Colossus ¢ B Typo
Card Game Simlaion Price £11.95
(1ape), £14.95 (disc) Supplier CDS

Software, House, Beckett

toad, Doncaster DN2 4D,

peckaged sicelenlyfo e
of near-beginne

Program Wonder Boy Type Coin
op Conversion Price £9.99 (tape),
£1499 (disc) Supplier Activision
23 Pond Street, London NW:

See pane! for comment.

Program Colony Type Arcade
Price £1.99 Supplier Bulldog/Mas
tertronic. 8-10 Paul Street, London

Magmax Type Arcade
i fape) 21295 (a0
Supplier Imagine Software, 6 Cen
tral Street, Manchester

Program Witch Hunt Type Text
Adventure Price £1295 (tape),
£14.95 (disc) Supplier Classic

—|INEW RELEASES]

See Amstrad CPC for comment,

Program Destructo Type Afcade
Price £1.99 Supplier Bulldog/Mas-
tertronic. 8-10 Paul Streel, London
EC2A 20

chympnnesﬁ_meK
ZEpen :

Program Kifstart (I Type Arcade
Price £199 Supplier Mastertronic,
8-10 Paul Streef, London

20H

Program Hyperforce Type Arcade
Price £1.99 Supplier Masterironic,
8-10 Paul Street, London

208

iowan i Tyoec

W e B e £40
Quests, Winchester House, Can:  (disc) Supplier Melbourne House,
ning Road; Wealdstone. Pa Coruin. oo

Harrow,  8-10
Middleses 2

 i=—

hope you like Agatha Christie, because if murder myster-

ies are not your thing you won't get much fun out of Killed
Until Dead,

What goes on is this: five of the world's best selling
murder mystery writers, known as the Murder Club, have
booked into the Gargoyle Hotel for their annual reunion.
During the confarence they wil ity to bump each e
offtolay the
task, as Hercule Holmes (reallyl) i2 1o prevent ness
nefarious acts from taking place, and to get the vital
information that will enable you to arrest a ai ispect

ere are four basic steps to solving the case, the first of
which i checking the profiles of the guests, getting to
know who disikes who and what. And whyl

rt two concerns break-ins, where the suspects leave
weli f56ims so 9 8 wandsting In the night. You have to
answer a few questions from a security guard before you
can get to do anymmg useful like tape record meetings or
attend them pem

Step th mauy using your tape recorder to garner
usetul hints and clues a3 to i goings on.

The penalty for failing to arrest the vight person befors
midnight is death. Yours and the victi

There are a few problems with the The firstis that
this was a disc based game so conver\mg it to a tape
system has resulted in lots of messing about with the two
tapes. The second is that a ot of the notes given in play are
riddled with American jargon.

Still, if you can cope with these two things, and you like
mysteries, then | think you'll find Killed Until Dead intrigu-
ingly good.

Duncan Evans

continued on page 45 b
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BYTEBACK

Summer Madness

Amstrad PC1512 at Trade Price!!

20a SPRING GARDENS,

BYTEBACK

NEWARK. NOTTS NG24 4UW.
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Dual Drive Mono (RRP £559) ....... £474 + VAT
e AT AnIeT u speEcIALIST | | Dual Drive Colour (RRP £729) ... £605 + VAT
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e
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< continued from page 43

Program Mystery of Arkham Manor
Type Adventure Price £6.95 (tape),
£1495 (dsc) Supplier Mlooume
House, 810 Paul Street, London
EC2A 201

Program Kat Tiap Type Arcade
Price £8.95 (ape), £14.95 (disc)
Supplier Streetwise. Domark Soft
wale, 24 Harlield Road, London
SWigaTA

See Spectrum for comment

Progre enstein Type
veniure Price £8.95

(disc) Supplier CAL & K
Garpenters Road, Lo

ﬁn“vruﬂ'rm

o)

Program Oink! Type Arcade Price
£695 (12pe) £1485 csc) Supplier

Kings Yard, Carpent
Ros, Londo 1t

Oink! s a fanzine/comic with 2
wholly unhealthy obsession i
pigs - or a hilariously funny abses
sion, depending on whether you

Top Twenty

1 (1) BUX Smulstor
2 (3) Four Greal Games
3 () Foolball Manager

4 (20) Paperbo

5 (1) Feud

6 (8 EnduroRacer

7 (&) Gaunllet

8 ¢ gaveren

9 (5) SixP

10 @ KonamlsComprus
i1 (1) Amy Mov

12 (1) OlleandLia

13 (8) Five Star Games 2
4 (14) 180

18 (17 Head Over Hools
Lt

7@

18 (1) Venpre

19 () Curse of Sherwood
20 () Leaderboard

been amassed into the Oink! cult or

is the game of the comic

Thiay o1 e i fo ke
by it or completely bewidered

Program Zolyx Type Arcade Price
£199 Supplier Firebid Siver, 74
New Oxford Street, London WC1A
195,

IBM PC and

Compatibles

Program Witch Hunt Type Tex!
Adventure Price £14.95 (disc) Sup-
plier Classic Quests, Winchester
House, Canning Road, Wealdstone.
Harrow, Middlesex

See Amstrad CPG for comment
Program Rock n Weestle Type
Wresting simulation Price £18.95

Supplier Melboume House, 8-10
Paul Sireet, London EC2A 20H

MSX

Program 1011 Frame Type Teroin

‘pC H RT S g simulation Price €999

Code Masters.
Microvalue
Addictive

Code Masters

—[NEW RELEASESH

(lape) Suppier US Goid, Unis 2
9 Wey, Hollord, Bir
e 57

Program Gubbler Type Arcade Ad

veniure Price £9.99 (tape) Supplier
oid, Units 2 and 3, Holford

Way, Holford, Birmingham B6 7AX.

See panel for comment

Program Flash Gordon Type Ar
cade Price £299 (tape) Supplier
Mastertranic, 8-10 Paul Stree, Lon:
don EC2A 2JH

Program Voidiunner Type Arcade
Price £299 (1ape) Supplier Master
tronic, 8-10 Paul Street, London
EC2A 2.+

Program Stormbringer Type
cad Price £259 (1ape) Supplier
Masterironic, 810 Paul Street, Lon
don EC2A 204

Program Raundheads Type Stra:
{eqy/wargame Price £8.95 Suppli-
er Lothiorien, Argus Press Soft
ware, Victory House, Leicester
Place, London WC2H 7N

Program Wolfan Type Arcade

Price £1.99 Supplier Buldog/Mas

fertronic, 8-10 Paul Street, London
A 20H

Program Wiz Type Graphic adven-
ture Price £795 Supplier Mel
bourne House, 8-10 Paul Street
Londo EC2A 20H,

Program Enterprise Type Arcade
Adventure Price £7.95 Supplier
Melooure House, 810 Paul Stee!,
London EC2A

Program Kiled Uniil Dead Type
Arcade Price £8.99 Supplier US
Gold, Units 2 and 3, Hollord Way,
Holford, Birmingham 86 7AX.

See panel for comment

Program Bubbler Type Arcade Ad-
veniure Price £8.99 Supplier Uit
male/US Gold, Unis 2 and 3, Hol.
ford Way, Holford, Birmingham B6
TAX,

See panel for comment

Program Kat Trap Type Arcade
Price £895 Supplier Streetwise,
Domark Software, 24 Harlfield
Road, London SW18 3TA

[Rzmember Hunchback? Scralling landscape from right

That was all three or four yea
what have you got? Wor

Boy's niappy in the arcades
Fro

reasonable, the

low, tart up the Iundscapl. prﬂv!ﬂa a few weapons to

collect and use, sprinkle on a bit of pmfom\ and ladders.

and substitute a small golden haired boy for
nder Boj

The storyline has small brat bouncing through the
unfriendly landscape to rescue
Activision | should say the light first dlwnod n\lal Wonder
with Sega’s

m 8, technicall polnt of ‘vie, the’ gams s quite
graphics are
.:mnmg good. Unfortunately from.

y.

his girl fence of

The music is routine.

Access/US Gold

L Al figures compiled by Gallup/Microscope.

excitement or interest.

e
.nd moncmmoul and the whole affair generates little

Duncan Evans.
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HAVE HUMANS 0UT-

GROWN THEIR USE?

obots, and more specifically, the
R Android have gripped the imagina-
tion of scientists and scifi enthusi

asts since the dawn of rational thought

To create a perfect being in our own
image is now much closer to being a reality.
than Mary Shelley, the author of Franken-
stein, could ever have imag

Two recent technological developments
have helped to bring this dream a step
closer. The first is the development of the
‘blo-chip’; and the second the imminent
perfection of the use of superconductors at
foom temperature

Briefly, the bio-chip uses organic mole-
cules, such as proteins, to channel the flow
of electric current through a circuit, instead
of inorganic materials stich as the siicon
chip. Already, laboratory experiments have
shown bio-chips to have a potential for
memory far greater than that of silicon-
based chips

One drawback, however, is that they
tend 1o be slower in operation than tradi-
tional chips. These bio-chips, therefore, can
be considered as similar 1o the way in which
our own bialogical brains work.

e also, have a far greater memory
capacity than a computer-brain. However,
we do suffer from the problems of slower
interaction between cirouits (try beating a
computer at mental arithmetic). It would
appear, therefore, not 1o be unreasonable
for us o consider the bio-chip s the basic
building block of a future human ‘look-alike"
android

Computers based on bio-chips (because
of their greater memory capacity pro rata)
could be much smaller, With further tech-
rologica) advance, it's conceivable that a
computer the size of a human brain could
have similar faculties and attributes to that

ACKERS |

of a ‘real’ human brain.

Imagine now alatex being with a bio-chip
brain; sub-microprocessors dotted around
his body to gather information from input
devices in eyes, ears, fingertips and feet
Further bio-chips to generate speech and
output movements through imbs, wrists,
waist, fingers and most importantly - the
opposable thumb. A cooling system to aid
the heat sinks and dyed red for effect

What do we have? We have an android!
Furthermore, an android who, from the
outside at least, is indistinguishable from a
human, and equally as intelligent and sensi-
tive. What rights would this being have?
Should it be allowed to vote? Or go to a
disco? Does it need an MOT? The ques-
tions are endless

But think on Recent advances in the
development of superconductors, and the
suaden influx of money into Japanese
companies with an interest in the product,
suggest that we wil soon have supercon-
ductors that work, not al near-absolute
zero, but rather at room temperature. Su-
perconductors, for the uni are ma-
terials that allow electric currents 1o flow
with negligible resistance, thereby increas
ing the speed and cost effectiveness of an
operation dramatically.

Imagine, if you will therefore, an android
whose brain consists of superconducting
cirouitry of heuristic design (ie, it learns
from its own experiences) and with a bio-
chip backup for memory storage.

This android would be astonishingly more
inteligent than a human being (and learning
all the time) and ~ provided it can arrange
its own maintenance (android dootors
based on expert systems perhaps) it will be
permanently in peak condition.

Andrew G Stephenson

PUZZLE |

Puzzle No 261
What is the milionth digit?
By this | mean that if you were to write out
siery nube stariog wih one o precesdlug
1t would you wiite the

milonih mem

For example fhe would be

123456782

by computer?)

Solution to Puzzle No 256

The standard formula for finding the ¢
tniangle of which the dimensions of
sides is known s

62 = SOR(S * (S-A) * (5-B) * (5-C))

where A, B, and Gare the sides, and § s half i
perimeter, ie, (A+8+C)/
This formula s used in live 30 of the program
Stariing with 2 tiangle with smallest side 3

the value
calculate fhe area. If this value is integral (a whole
number) the results are printed and variable T s
Incremented by one 1o keep a tally of the number.
of stich triangles found. When this value reaches
4, the program s10ps.

(Ara5C)/2
*(S-B)*(5-C))
AREA:T=T+1

40 !F AREA=INT(AREA)
50 IF T=4 THEN END
60 A=A+1:GOTO 20

THEN PRINT

winner of Puzale 255
This ‘s winner is P € Webber of Salisbug
‘who wil rcsive £1 13

Rules
The closing date for Puzzle 261 is uly.

8 vwhah a nail-biting chmaxc to
:elegmths%?stmle& att

{tobe, bt thanlks o advanced

ECISION 87)

(2=
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=15
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e
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ogical softiware, e can rowf-the Communish Rarly:
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CARTOON'S MOST

ELUSIVE CHARACTER HAS
FINALLY BEEN TRAPPED.

THE ARCADE SMASH HIT
THAT RECREATES THE SPEED
ESE

@ AND EXCITEMENT
\  CLASSIC ENCOUNTERS;

Young or old, whatever everyone enjoys the antics of the cunning Road Runnier =
‘a5 he baifies and bemuses poor Wile & Coyote, Ordocs he?... =

aice

il bith

vag

Loperfection. S

e o e

\ aeye ot

Thstaraly plans has the sloazy Wie E.
cowarly it

Were sure youl overcome ail the dirty tricks he can throw at yoi wih case, aglity and

i the speed of the fastest bird on two legs, otherwise its sorTy,
jight and “Burp Burp 11

/ ‘goodnig!
CBM 64/128 117%:£9.99 0s:214.99 ATARI ST 0s¢£24.99
SPECTRUM 48K 1v:£8:99 AMSTRAD 7v:£9.99 v« £14.99

7) Dodgeyour way ing truicks
‘perilous mines and feather ruffing, leg busting o siicks, What. _ [
‘Coyote got in store for you as he lurks in hiding,

ATAR
e e

1986 Warés s
el S o

o)

e oy At s B6 7AX.
Corporsion undet ans. Tel: 021 356 3388.
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