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PICTURE IT. ANOTHER SLEEPY AFTER-
noon in the heart of suburbia. In a living
room resplendent with rich furnishings
and potted plants, a blade of sunlight cuts
through a gap in the drawn curtains,
directed at Adenoid Anthony as he sits
before the TV screen, Commodore 64 at
his knees, discarded software to his left
and joystick firmly clasped in his right
hand.

It's teatime and Anthony’s tastes are
changing. Green things from outer space
are as stale as old cake crumbs, platforms
and ladders have met the same fate as
used tea bags and most adventures offer
as many thrills and spills as watching the
milk curdle in Auntie Elsie’s Royal
Wedding souvenir milk jug. No pretty
graphics scroll before Anthony’s eyes, no
revamped pop songs rock his ear drums.
In their place, stretches a mass of
instruments, dials and switches - a realistic
interpretation (depending on which
simulator Anthony has loaded into his 64)
of the instrument panel of a real, live
aeroplane. In fact, it is so realistic that
Anthony is quite oblivious to Rover as he -
ravages the last remaining pirated copy of
Raid Over Moscow (.. .the onefor which,
in true Le Carré style, he'd hoped to extort
vast sums of money from little Igor
Bogolovich at the Embassy school).

The engine rumbles, the speed and
Anthony's adrenalin rise in unison and
the altimeter needle swings gradually to
the right as the plane leaves the runway,
shooting into the wild blue yonder over a
patchwork of rapidly shrinking terrain.

Anthony's concentration is
momentarily diverted as the shapely
stewardess steps tentatively into the
cockpit; 'tis mum with a lukewarm cup of
tea. But, our intrepid pilot keeps his cool
and the plane remains on course.

Not for long. As with all good air
disaster movies (are there any good air
disaster movies?), the hi-jacker enters the
scene. This one’s a right smart alec. Not
only is he trying to show the pilot who's
boss, but he even wants to have a go at the
controls himself. “Looks like a good
wheeze, Anthony; reminds me of my days
in the RAF". “No old war stories now,
dad; | must concentrate”. “Justa quick go
..."". When I've finished ...". “Now look

here, son; who bought you that computer
anyway?”. What can our hero do in the
face of such adversity? Nothing. Force
prevails and, with control in the hands of
His Bossiness, before you can say ‘bombs
away’, the screen flashes and the plane
crashes. The dream is broken.

‘Has the editor flipped her lid?’, | hear
you ask. We know that prolonged
exposure to typewriters has been known
to be ruinous to one’s health, but we hope
the poor dear realises she is producing a
computer magazine and not a toss-up
between a flight manual and a book at
bedtime.

Fear not, dear readers. Your
Commodore has merely caught a spot of
Biggles fever this month (must be the
effect of all those VE day celebrations).
And this is all a rather convoluted way of

inviting our readers on board for a
journey through an assortment of flight
simulators available for the 64. These
cover a very broad spectrum of planes
from gliders and helicopters to 747
airliners and spitfires.

Having got off to a flying start with our
reviews, we hope to take you one step
further with our air-raising competition -
a chance to win not only Anirog’s Super
Sketch but also one of 50 copies of the
newest of the new flight simulators, Jump
Jet, which promises to be an excellent
follow-up to Anirog’s already ultra-
successful Flight Path 737. Jump Jet even
contains speech, something which any
self-respecting computer program should
own nowadays. What more could an
aspiring pilot ask for?

Over and out.
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HIGH FLYERS 14

Your Commaodore gets off to a flying start this
month as we nose dive into a heap of flight
simulators for the 64. How do they compare
with the real thing? Our reviews reveal all.

BUSINESS BONANZA 43

Take our advice and look before you buy! In this
month’s bumper special, we bring you page
after page of all that's best in the 64 business
world.

CHARACTER
DESIGNER 52

A special offer you can’t refuse! We publish the
complete documentation of the character
designer used by Virgin to design the screens of
their best-selling games, such as Falcon Patrol.
We also offer the actual program to our readers
at a price that really is ‘virgin on the ridiculous’.

CHEETAH
SPEAKS OUT

Cheetah, sweet talk their way into the speech
synth market, and produce the world’s first tail-
less RAT.
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COMPETITION
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Welcome aboard for another high-flyer - this
month’s competition. We've decided to break
with the current trend by not giving away any
copies of Airwolf. Instead we're offering one
flying ace his or her ‘art’s desire - a copy of
Super Sketch. And, to the runners-up, we're

COMPETITION

giving away copious copies of the latestin a long
line of flight simulators - Anirog's Jump Jet.
Chocks away!

TOP DRAW 22

Qur new series bring graphics galore to your 64.

THE BASIC FACTS 26

Let your Commodore take the pain out of
mathematical problems.

PROGRAMMING
PROJECTS 74

Our sprites are on the move - can you stand the
pacel

MASTERING
MACHINE CODE

Sorting out your string arrays.

THE WELL- -
TEMPERED 64 86

Be a really big noise with another dose of chip
music.

- RELIABLE
- ROUTINES

Beware! The computer reveals all.
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64 CHARACTER SET 50

All the characters you've ever wanted for your
b4.

DOG FIGHT 59

Bombs away as you terrorise the skies in this ace
game for the 64.

! HI-RES VIC 66

' This excellent routine helps you to achieve hi-
res printing on the VIC 20.

SOFTWARE CHART 6
A look at the games Galluping up and down this
month’s best-sellers list.

DATA

STATEMENTS 9
Keeping you in touch with all that's new on the
Commodore front.

SENSE OF

ADVENTURE 17

Runecaster continues his quest for the best and
the worst in the world of adventure.

IN ARCADIA 24

Any mega-Ghostbusters hit the $999,999 mark
yet?

INPUT/0UTPUT 33

Some of your mighty missives, fresh from our
mailbag.

SOFTWARE
SPOTLIGHT 34

We've certainly got a soft spot for good games -
and a few harsh words for the not-so-good
ones!

REFERENCE
LIBRARY 40

The C16 hasn’t been neglected in this month’s
book look.
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Soft Aid

World Series Baseball
Impossible Mission
Brian Jacks’ Superstar Chal.
Air Wolf

Pole Position

Rocket Ball
Ghostbusters

Gremlins

Bruce Lee

Zaxxon

Daley Thompson’s
Decathlon

Raid on Bungeling Bay
Pitstop 2

Raid Over Moscow
Football Manager

Spy Hunter

Hunchback at the Olympics
Spooks

Breakdance

COMMODORE 64

TITLE

PUBLISHER

Various
Imagine
CBS
Martech
Elite

Atari

IJK Software
Activision
Adventure International
US Gold

US Gold

Ocean

Ariola Software
CBS

US Gold
Addictive

US Gold
Ocean
Mastertronic
CBS

Retail sales for the month ended May 3rd 1985.

Vic20

B
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VIC 20

b

TITLE PUBLISHER
1 Rockman Mastertronic
{1 2 Rip the Game Mastertronic
| 3 Football Manager Addictive Games
Compiled by Gallup for B 4 Hunchback Ocean
the industry’s weekly trade B 5 Micky the Bricky Firebird
magazine, Computer andj 6 Vegas Jackpot Masterlrun!t
Software Retailing. Forfg 7 Bullet Mastertronic
details contact John§ 8 Sub Hunter Mastertronic
Ross, Computer andf 9 Space Scramble Mastertronic
Software Retailing, 222 10 Psycho Shopper Mastertronic
Regent Street, London E:
W1R 3AB. 01-434 2131. |H  Retail sales for the month ended May 3rd 1985.
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COMPLETE CASHBOOK
ACCOUNTING SYSTEM

The best in the business! With three Chartered Accountants
on Gemini's Board of Directors, this brilliantly written software

profitable use of your valuable time.

C.0818_Cassette__ £80.95

DATABASE

The No. 1 menu driven, user friendly multi-pufpusa Data
Management system with the following features: Dynamic
Memory management which allows the huge potential of the
64's memory to be fully used... Search and calculate facility
which permits numeric field calculations to be updated by any
ecommon arithmetic factor... Searches on multiple selection
criteria and high precision sorting... Professional standard record
verification prior to entry for greater accuracy.

C.0801__ Cassette__ £19.95
D.0801_ Disk £24.95

STOCK CONTROL

A superb program which makes extensive use of machine code
to optimise the use of the computer's memory and greatly
improve speed.

Up to 220 stock records may be held on each file with details
including stock reference code, description, supplier name,
gquantity in stock, cost price, sale price, atc.

The program includes the facility to add/modify/delete records,
sort, search, enter stock in or out, or produce a stock summary.
Sewveral printout routines are available, and a financial summary
may be produced giving the total of your stock holding (cost and
sale value), the gross profit margin and the replacement cost
of bringing understocked items up to minimum stock levals.

This program will take much of the tedium out of stock
control and save time and money.

C.0802__Cassette__ £19.95
D.0802 _ Disk £24.95

maximises the use of your Commodore 64 K's huge memory, for commercial use.
Containing professional standard manuals, this system is ideal for the CASH

BASED business, where credit sales are minimal. It allows you to transfer all Cash, Petty Cash
and VAT transactions on to your '64, saving hours of tedious bookeeping, thereby allowing more

Most important of all, it produces a Profit & Loss Account and Balance Sheet, DIRECT from
your original book-keeping entries, together with notes to the accounts and comparitive
fiqures. Ideal for any businessman who needs to operate a more effective, efficient and
profitable accounting system... even used by practicing Chartered Accountants!

Includes Complete Cash Book Accounting System, as

D.0818_Disk_______ £99.95 described above.
C.0819__Cassette— £139.95 Bumper Business Combination Pack — includes
D.0819__ Disk

£169.95_] program 0818 (above), plus Database, Stock Control, and Mailist.

MAILIST

A dedicated database to allow for manipulations of names and
addresses and other data. Gemini's unique 'searchkey' system
gives you a further ten 'user-defined parameters' to make your
own selections. Features include the facility to find a name or
datail when only part of the detail is known, and to print labals in
a variety of user specified formats.

C.0811__Cassette__£18.86
D.0811_Disk £24.95

HOME ACCOUNTS

A really excellent rewrite for the 64 of Gemini's famous program
for the BBC Micro — now enhanced with extra features... Budget
for all aspects of household and personal expenditure for each
month of the year, and then record and compare actual
expenditure as it happens... Complete interactive bank account
database with the ability to automate standing order debits...
Credit cards supported... Full printer options... Graphic plotting
facility to display levels and trends of expenses, at a glance...
Highly recommended for putting your 64 to serious work!

C.0807__Cassetta__£19.96
D.0807_ Disk £24.95

L 8 R N N R _B _NR_§ B 8 B _§R_§B _§B__§}_J
¥YC 785

AVAILABLE FROM:

Most good software dealers... or phone Gemini for immediate despatch quoting your
Access, Visa or American Express card number

Telephone (0395) 286165, Alternatively makes your cheque or Postal Order payable to
Gemini Marketing Ltd., and send to Gemini Marketing Ltd., 18a Littleham Road,
Exmouth, Devon EXB20G.

Prices stated include VAT and Post and Packing (UK only).
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STATEMENTS

When no news might be good news

I'VE CONCLUDED THAT THE SCARCITY
of news on these pages may be attributed
to one of two things - either, all the
software houses in the country have gone
bust and nobody's told us or all the
goodies are being held in store for the
Summer show season.

The first show of any interest to Com-
modore users is the 1985 Commodore
Computer Show to be held in Hammer-
smith on the 7th, Bth and 9th of June,
20,000 Commodore fans are expected to
attend the show. Commodore are hoping
to attract such a crowd with their ‘three-
machines-in-one’ computer - the 128, on
show to the British public for the first
time. Other attractions will include a
computer games arcade and a separate
business section and (wait for it ...)
celebrity appearances (then why haven't |
heen asked? - ed.), computer challenge
competitions, prize draws and a Music

Heath is House bound

Directors of the company.

Melbourne House.

Telephone: 01-940 6064.

GEOFFREY HEATH HAS SWITCHED ALL-
egiances from Activision to Melbourne
House, where he will be Managing
Director and a member of the Board of

Melbourne House have a staff of 50,
including 20 full-time programmers, and
already have a fine reputation for pro-
ducing top qualtiy software. They are
hoping that Geoffrey Heath will bless
their games with some of that magic
which has already made Activision one of
the foremost producers of software game.
“We feel extremely positive about our
position in this very competitive industry
and ... are confident that Geoffrey’s
appointment will greatly benefit our
company and its goals”, says Alfred
Milgrom, Publisher and co-founder of

Melbourne House Publishers, Castle
Yard House, Castle Yard, Richmond.

Maker orchestra.

Prize for the ‘giga-show’ (that's even
bigger than a ‘mega-show’) of the year
must go the Personal Computer World
Show to be held at Olympia, London from
4-8 September. This caters for trade
buyers, business and professional end-
users as well as all home computer users
and enthusiasts. Not satisfied with last
year's one hall, the exhibitors will now
spread their wares over two halls - home
computing in the National Hall and
business in Olympia 2. Commodore are
already amongst those who have
accepted the kind invitation to attend
The emphasis is on advice, especially to
the business end of the market, which will
be given through seminars and individual
attention at the MNCC Micrysystems
Centre, for example. What new offerings
there will be on the home front, we shall
have to wait and see.

From Uncle Sam to Ramjam

THE RAMJAM CORPORATION,
creators of the excellent 64 adventure,
Valkyrie 17, are to serve a three year
sentence under the auspices of Ariolasoft.
They are following in the footsteps of

American companies Electronic Arts,
Broderbund and Batteries Included, but
are the first British company to sign an
exclusive licensing agreement with
Ariolasoft.

Ramjam’s next offering is entitled
‘Three Days in Carpathia’and is supposed
to be ‘sophisticated, witty and very
different’. Time will tell!

Ramjam spokesman, George Stone, is
certainly happy with the new set-up. He
sees it as an opportunity to stick to what
he likes doing best - producing games -
while the big boys get on with the job of
making a profit.

Ariolasoft, Suite 105/106, Asphalte
House, Palace Street, London SW1E 5HS.
Telephone: 01-828 0720.
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Get netted

MICRONET IS DOING ITS UTMOST
to entice Commodore users away from
Compunet, Having realised that many
Commaodore 64 programs are not being
distributed in an efficient and simple way,
they reckon they've come up with a
solution.

Micronet B00 has commissioned
Y2 Computing Ltd to design a new
protocol to make uploading telesoftware
easier and downloading more powerful
for a wider range of commercial
Commodore software. Micronet believes
that the new uploader has a success rate of
90%.

Many of the programs uploaded to the
new protocol can still be downloaded to
the new protocol and, if you bought a
cartridge before the change, those
generous souls at Micronet will send out
new terminal software free of charge.
Micronet has given details of the new
protocol to a number of manufacturers
producing 64 hardware and expect
modem manufacturers to adopt the
standard.

In a further bid to attract Commodore
users, Micronet has established a new
communications package for the
Commodore modem user. They have re-
written their Prestel terminal software for

Sing-along-a-Mozart

MOZART HAS A LOT TO ANSWER FOR!
Following in the wake of his stage and film
debut, he is now to be immortalised on
cassette or disc.

Commodore hope to teach budding
musicians to play a wide range of music
with the latest addition to their Music
Maker software. There are three choices
of albums - pop hits (including Rod
Stewart, The Animals or Abba, for
example), the Beatles and popular
classics. The songs are accompanied by a
music book, and an instruction booklet is
provided with the software.

Although the software packages have
been designed for use with the musical
keyboard overlay provided with the
Music maker program, each package
may be used individually. Compositions
may be played in one of four modes:
Concert, Rehearsal, Single Key and
Performance. Tuning and tempo may be
selected and Midi, Omni, Poly and Mono
modes allow the program to be linked
with Midi synthesiser keyboards. And, if
you really wish to commence battle with
the neighbours, you can interface the
computer with a hi-fi system.

The Music Maker ‘Play Along Albums’
cost £9.99 each and are available on
cassette or disc.

Commodore Business Machines, 1
Hunters Road, Weldon, Corby, Northants
NN17 1QX.

Compunet members to include a down-
loader written to the new communica-
tions protocol. Previously, Compunet
members could only obtain a Prestel
terminal package that didn’t download
any Micronet telesoftware. But, many
Commodore modem users weren't
joining Compunet so Micronet
distributed a complete terminal package
for the Commodore modem, thus
allowing any Commodore modem user to
join Micronet without joining Compunet
first.

Micronet B0O, Telemap Ltd., 8 Herbal
Hill, London EC1R 5E]. Telephone: 01-278
3143,




OUR MARCH IMPOSSIBLE MISSION
competition was not impossible after all.
We received over two thousand entries,
most of them containing the correct
password - ACDEB.

The first prize of Impossible Mission
plus the complete CBS range (8 titlesin all)
went to Jonathan Shipley of Hessle in
Humberside. The second prizes of
Impossible Mission plus three other titles
were won by Daniel Clarke of South-
ampton and M.P. Green of Gains-
borough. Two third prizes of Impossible
mission plus two other titles went to lan
Langford of Sydenham and S. Cherry
of Hithe, and four fourth prizes of
| Impossible Mission plus one other title
were won by Nigel Cook of Ipswich,
Andrew Hammond of Hockley,
Christopher Packham of Tadcaster and
Jetfrey Preou of Braintree.

Congratulations to all the above plus
50 other winners who will all receive one
|of CBS’ great titles. These lucky readers
are:
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Andrew Skinner, Blackburn; Jotinder Singh
Oulakh, Watford: M.]. Harnden, Stamford;
Anthony Parkin, Shenfield; Mark Bullock,
Halesowen: Simon Renouf, Southwick;
Graham Peberdy, Bebington; Mohammed
Gulzar, Manchester; Mark Plant, Mansfield;
S.R. King, Poole: Keith Button, Waltham Cross;
Eric Jackson, Greenhithe; Darren Kovler, Il-
ford; Mark Seal, Lincoln; Kimberley Gill,

Manchester; " Brian Coughlan, Co. Cork;
Damian Evans, Winsford; Richard Chew,
Birmingham; Paul Calf, Bradford; Boyd

Software auction

SOME OF THE TOP SOFTWARE HOUSES
will be auctioning their software at the
GLC County Hall on Saturday June 15th.

No, this isn’t because they've failed to
sell their wares through more
conventional means. The auction is to be
held in aid of the Ethiopian Famine
Appeal. Software houses such as Argus,
U.S. Gold, Pitman and Gilsoft hope their
efforts will make this the biggest ever
computer auction and boost the £250,000
already raised by Soft Aid.

Computer Trade Weekly are looking
for any old and unwanted software to be
included in the auction. Please send your
pre-war copies of Space Invaders to:

Computer Trade Weekly
Specialist Retail Press Ltd.
Business Technology Centre
Bessemer Drive

Stevenage

Herts 5G1 2DX.

McAfee, Reading; Roger Robinson, Stafford;
Stephen Burchell, Rayleigh; Juan Anido, |
Kilburn; Andrew Beale, Ipswich; lan
Masterson, Welwyn; Alastair Carter,
Rossendale; Peter Kay, Lancaster; K.I.
Cheetham, Newcastle-upon-Tyne; Stephen
Plant, Glasgow; Philip Wade, Mitcham; N.
Allerton, Fareham; lan E. McLaren, Co. Down;
Douglas Leitch, Caithness; Paddy Humphreys,
Southampton; Michael Wood, Spalding;
Rachel Marshall, Stockport; Lee Stevens, West
Bromwich: Andrea Johnston, Belfast; |.
Kingsbury, Barry; Austin Bowyer,

Littleborough; Timothy ). Weaver, Reading; G. |

Haywood, lkeston; Paul Byrne,
Wellingborough; JW. Smith, Grantham;
Stephen Quinn, Ayr; Mr. T. Carnell, Whipton; |
John Hinds, Barnsley; David Prescott, Wigan; |
Jeremy Hoare, Eastbourne; Kerry Blake, |
Peterborough. ‘

Soft Aid, the brainchild of Rod cousens,
ex-managing director of Quicksilva, has
already sold over 50,000 copies and is still
selling well. The Commodore and
Spectrum versions have raised a total of
£200,000, at the time of going to press, for
the Ethiopian famine appeal fund.
Credit must go not only to Mr.
Cousens but also to printing and software
houses and distribution companies who
have donated their time, skills and

services free of charge, and also to
retailers who have sold the games at little
or no profit,

rt|=======|=|=|======




Stamp collection

Charitable souls also preside in the Your
Commodore offices —in fact, in the offices
of all the magazines published by Argus
Specialist Publications.
|  Beingsuch hugely popular people, we
receive sackfuls of fan mail, poison-pen
letters, misplaced shopping lists, etc, etc.
every day., And, what is common to every
envelope? Yes - a stamp. Well, instead of
cluttering up the office bin with all these
stamps we’'ve been saving them for a
guide dog.
But, we're not quite as popular as we
like to think we are. We need a total of
over half a million stamps to sponsor the

dog.

Without any assistance, this is going to
take us an incredibly long time. This is
where you kind-hearted readers come in.
Why prolong the loneliness of both dog
and owner when your stamps can help
speed up the process? If you receive a lot
of mail, or even if you can save stamps
trom your personal mail, please send
them in to our ASP Guide Dog Appeal.

Please cut out the stamps, leaving
approximately 1cm around each edge,
put theminanenvelope and send them to
Guide Dog Stamps, Your Commodore, |
No. 1 Golden Square, London W1R 3AB.

| &

In our review of Commercial Products’
,1 NMumeric Keypads (June issue, ‘Push Me,
' Pull Me', page 26), we bemoaned
the factthat this Numeric keypad does not
have a RETURN key. But, a spokesman
from Commercial Products swiftly told us
that our reviewer had no right to
complain - the keypad does have a
RETURN key. It is marked as an asterisk in
the right-hand bottom corner of the
original picture.

A likely tale

7. | . ._'i'r-_':
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OD-ORE 64
(OREHEUS

ONCE UPOM A TIME, IN THE BOWELS
of the Your Commodore offices, there sat
a bored young journalist. Searching for
some light relief from the drudgery of
pumping news into her flashy new word
processor (wishful thinking -ed. ) (Thisisa
fairy story - bored young journalist), she
espied a box.’ Twas not any-old-box, nay,’
twas Orpheus’ new game, Elidon.

Thereupon, she loaded the game. The
screen was painted with a beautiful
creature - a faerie who flitted around the
secret forest of Elidon, through hundreds
of detailed forest glades, in search of the
seven magical flowers of Finvarra. On her
intrepid journey, in the face of manyda;j
and sinister forces, she was accompani
by the ethereal music of Grieg.

'Tis rumoured that a team of
independent graphics designers, several
freelance programmers and musicians
cast aside their magic powers in favour of
spending 5 months in the crypts of
Orpheus, developing the game.

But, although faeries may lurk at the
bottom of your garden, computer games
don't grow on trees. £8.95 is the price to
pay for this fantastic journey.

And, should you have trouble buying a
ticket, Orpheus may be contacted at The
Smithy, Unit 1, Church Farm, Hatley St.
George, Nr. Sandy, Beds. SG19 3HP.




\(“
)

DOMARK

presents

OU

007

AVIEW~AKILL

THE COMPUTER DMPUTER (JAME

From 7th June,
YOU will become
James Bond
in his first arcade/adventure on
Spectrum 48K, Commodore 64,
Enterprise 64
and watch out for
Amstrad MSX and others

ons Lid. G |:|r1 & Publicatio
Aan SV AP &l 1

DRDEH YOUR COPY NOW! m To: Domark Ltd., 204 Worple Road
London SW20 8PN
CALL 01-947 5624 DOMARK

Telex: 53-1-1?‘.- G
MNAME: (BLOCK LETTERS) ...oovmensnsrmsrsreseessnresesrnnnns
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Take to the skies with John
Farrar as he zooms on a
selection of Commodore
flight simulators.

MY FIRST ENCOUNTER WITH A COMP-
uterised flight simulator was a Psion
program on a friend’s ZX81. Considering
the limitations of the computer | thought
it was amazingly realistic. From that
moment the hunt was on for a
comparable program. It’s been a long wait
but it's been worth it for now there is a
veritable barrage of flight simulators on
the market.

The flight simulators are as varied as
the types of aircraft in the skies so | have
divided them into groups - based on
military aircraft, airliners and so on. If
plenty of action is more to your taste, then
opt for the military versions. Or, should
you wish to be responsible for 100
passengers then try flying a 737. The light
aircraft versions, especially the SubLogic
program, provide an excellent
introduction to flight and navigation in
general. So, let’s strap ourselves in tight
and take-off into the wide blue yonder.

Military aircraft

i The McDonnell Douglas F-15 jet fighter is
. a high performance aircraft capable of
speeds in excess of 1,500 mph and a
ceiling of 65,000 feet. To match this
performance, its weapon and defensive
systems are equally impressive.

_ There are two programs available for
I this aircraft one being Fighter Pilot from
! 14 Digital Integration. This program provides
a menu of options enabling the user to
select landing practice, combat practice,
combat, bad weather etc. All very useful
and each good fun in their own right. The
main combat task is to shoot down a
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bomber which is hell-bent on destroying
your airfields, If you succeed another
appears on the scene and so on. There is
an on-board guidance system to help
locate the enemy. This is backed up by a
detailed map which shows your position
relative to the enemy aircraft and your
airfields. If you survive long enough, as
the bombers shoot back, the fuel situation
will become critical, creating the need to
land - assuming there is an airfield still in
tact of course. Beacons and a landing
system are available but it is not easy. The
displays are well done and excellent use is
made of sound and graphics throughout
the program. This program has had
deserved success since its launch some
months ago. For a fuller review see the
April issue,

The other program based on the F-15
Strike Eagle from US Gold. In Fighter Pilot
the weapons are limited to cannons but in
Strike Eagle the full weapon has been
incorporated including head-on displays
in the cockpit view. Bombs, cannons,
rockets, decoy flares, electronic jamming
- they are all here. You will need them,
plus all your luck and skill, as there are 6
difficult missions to complete. The idea is
that you destroy the primary targets on
each mission but you will have to contend
with enemy aircraft firing air-to-air
missiles and SAM missiles sites firing heat-
seeking missiles.

Unlike Fighter Pilot there are no take-
off or landing sequences. Assuming that
you survive long enough, you are
airborne throughout. To refuel and re-
arm it is only necessary to fly over your
home base. Varying levels of difficulty can
be selected, with the easiest, Arcade,
providing a permanently horizontal
horizon. The graphics and sound are
excellent and the aircraft responds
immediately to control movements. The
excellent 36 page manual states that “The
F-15 cockpit is a complex and stressful
working environment”, They are not
kidding! | reviewed this program in detail
in the May issue.

The final program in this category is
Spitfire 40 from Mirrorsoft, There are just
three scenarios to choose from: practice,
combat practice and combat. You are a
young Spitfire pilot in 1940, and must
undergo thorough training before going
into combat against the might of the
Luftwaffe. So, once again, plenty of
practice is required.

Three displays can be called up the
instrument panel, which is brilliantly
done, the view from the cockpit window
and finally a map of the South East of
England. The scale of the latter can be
altered, which is useful, as it is used to
locate your airfield and the enemy
aircraft. | was not too keen on having to
toggle between the instrument and
cockpit displays, as | found it broke the
continuity of the program, particularly for
landing approaches. However, if it was
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necessary in order to provide such an
excellent instrument display then I'll put
up with it! | would have liked the aircraft,
shown on the map, to move, but the
manual states that this is a means of
providing a ‘pause’ in the program, which
it does. Oh well...

The program aims to simualte the
flying characteristics of the Spitfire and
the epic dogfights of those ‘Famous Few'.
It easily achieves this with excellent use of
the 64's graphics although the sound can
get a bit monotonous on a long sortie.
One good idea is the ability to save your
flying time and ‘kills’. | would like to see
more use of this facility. The accumulation
of hours and skill raises your rank through
the R.A.F. 60 hours and the rank of Group
Captain allows you to enter a Mirrorsoft
competition. So “Tally Ho! chaps”.

Airliner

Flight Path 737 by Anirog has been around
for some time now. The objective is to
takeoff from the home airfield, fly over
some mountains and land the other side.
That's all there is to it! There are the usual
levels of difficulty but the lowest is hard
enough. The cockpit instruments are of
the digitaly type and are clear and
concise.

From takeoff to the landing approach
sequence, it is necessary to keep within
the parameters for various controls. For
example, the flaps cannot be raised below
300 feet and at less than 160 kts. The
mountains are well drawn and the
graphics and sound are adequate. | found
lining up the aircraft with the runway, at
the start of each flight, a little tedious. My
real gripe is with some awful spelling on
one message “ACCENT TO 5LOW" Yuk!
This is inexcusable. The cassette label
claims that this is an ‘Advanced flight
trainer’ which | think is going a bit far.
Mevertheless, | found this program to be
good fun and very addictive, which is,
after all, what software should be.

Doctor Soft's 747 flight simulator was
written with the assistance of a British
Airways captain, this program allows you
the freedom of the north eastern
European air routes. Starting initially from

Heathrow, you can select your
destination and, assuming you have
developed the necessary skills, you can
roam the skies to your heart's content
using navigation beacons.

The Keyboard controls are sensibly
allocated (B=brakes,F=flaps etc) and
practice modes are available. When the
joystick is moved left or right, the horizon
tilts accordingly on the simple, 30 view
through the window. Environmental
conditions can be reset to alter cloud base
and top, day or night flight, windspeed,
and the starting point can be changed.

An added feature is a fantasy zone with
weird shapes and effects located over the
North Sea. The documenatation fully
detailed with the emphasis on navigation.

R
/47 FLIGH
SIMULATO%

Jumbo jet controls become the main

.concern to users of DACC’s 747 Flight

Simulator. The engine guages alone give
the individual status of each engine with
regard to spool speed, gas temperature,
pressure ratios and fuel flow. Flaps can be
partially extended, aileron and elevator
positions are shown and a warning panel
flashes signals to the pilot of impending
trouble, emphasised by an audio signal.

One disconcerting feature of this
program is that although the artificial
horizon on the instrument panel indicates
that the jet is banking, the view through
the cockpit window remains resolutely
horizontal.

Navigation is performed with the aid of
a simple direction finder, leaving the pilot
to worry about landing preparations.

The flight manual gives full instructions
on the purpose of each gauge but a few
words on flight principles would not go
amiss.

Varied

The aircraft in this section are as different
as chalk and cheese. One simulator is for a
helicopter and the other for a g[idEr.
The helicopter simulator is Super
Huey from US Gold. | understand that itis
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also available from Audiogenic label a few
£s less than the £11.95 for Super Huey.
Helicopters are a familiar sight in the skies
over my home, in SW Cornwall, with
hardly a month going by when we don't
hear that another dramatic rescue has
been carried out. The Fastnet Race of a
few years ago vividly springs to mind.
Therefore, it was with eager anticipation
that | loaded in Super Huey for the first
time.

As with most of the flight simulators
already mentioned, Super Huey is
accompanied by a comprehensive flight
manual. Once again, essential reading, as
rotary-wing aircraft are a ‘different kind of
flying - altogether’. You will learn terms
like cyclic mode and collective
mode, which relate to the control of the
rotor blades and the tail rotor. A joystick is
a must for this program, preferably with
the fire button on the top, as it is used to
toggle between modes. There is the
customary practice session to help you
‘get off the ground’. The on-board
computer guides you through the stages
of take-off, flying and landing. At this
point | have to say that the graphics and
sound effects are stunning. The cockpit
display is incredibly detailed and, as the
helicopter gains height, surrounding
buildings and radar aerials dwindle in
size. Pushing the stick forward provides
forward momentum and socon trees and
bushes are whizzing by the cabin screen.
Climb to over 3000 feet and they
disappear from sight. All the while, you
are accompanied by the familiar sound of
the engine and rotor blades. Great stuff!

This sets you up to tackle the other
missions on the program. These are
Rescue, Combat and Exploration. As they
have to be loaded separately, it is
necessary to record the tape counter
readings in order to quickly locate each

program. | have to say that, after the
promise of the training flight, | found
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these other missions to be a great
disappointment. The manual, which
explains the physics of helicopter flight in
some detail, does very little to explain
how to accomplish the missions. Neither
are the on-board computer and radar
systems particularly helpful. The graphics
in Rescue are awful, bearing no
resemblance to mountain terrain at all. In
! Combat, the fire button fires the rockets
,' and cannons, but it also controls the
' aircraft!! It is necessary to type three
letters to access the varioussystems. RA D
_ for Radar, for instance. Surely, just R
: would have done? In addition, the
program rarely reacts to keyboard presses
as it should.

It is almost worth buying the program
for the training flight alone but | have to
; say that it is a great shame that the other
' missions were not better implemented.

Perhaps there is a MK2 version on the
way? | hope so.

Glider Pilot by CRL provides the user
with just one task - that of flying a
triangular course of approximately 160
kms. To provide wvariation to this
objective, the program has five levels of
weather conditions from which to
choose, or you can program your own.

The manual explains the techniques of

cross-country flight and soaring in

sufficient detail for the uninitiated. The

program takes some time to load and,

having done so, the most awfully
. monotonous tune drones out. Perhaps it
| gets better but | never listened beyond
: the first few notes!

Once the choice of weather
conditions has been made, you find
yourself at about 1,800 feet, close to the
start line, Crossing this starts a clock
running as you are competing against
time. The graphic display of the analogue
cockpit instruments falls far short of what
one expects these days. The clouds,
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where the thermals that provide lift for
soaring are found,are very chunky in
appearance: sprites should have been
used for these. To give the impression of
movement, an attempt has been made to
provide 3D perspective ground details. A
good touch is the provision of a detailed
graph showing the vertical path of the
glider through the air.

For those already with a declared
interest in gliding then | would think that
this program would have some appeal.
For the rest, | would say that this program
would soon be confined to the shelf due
to lack of addictive qualities. At £8.95 you
would certainly need to be among the
former group.

CM-F&2
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SimulatorII
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Light aircraft

Solo Flight by Microprose was one of the
first flight simulators to appear for the 64.
In the States, some 18 months ago. Since
then it has had deserved success in the
UK. The aircraft, in this simulation, is a
single-engined 1930 vintage monoplane.
But this model is fitted with up-to-date
VOR navigational radios. The cockpit
graphics are adequate, if a little
uninspiring but everythin is clear and
concise except for the artificial horizon
display which is too small. This simulator
differs from all of Ithe others in that you
are flying an aircraft in front of you. The
cockpit instruments and the view out can
be seen, while in the distance is the
aircraft that you are flying! After the
others, this takes getting used to, but is,
nonetheless, very enjoyable to “fly".

The program loads quickly and then
provides options of three areas, Kansas,
Washington or Colorado. The former has
flat terrain and the latter hilly terrain.
There are skill levels with varying weather
plus a Mail Run game. In this it is
necessary to deliver bags of mail from one

airfield to another, against the clock and
in increasingly bad weather. The aircraftis
also liable to mechanical failure.

The manual covers all of the usual
flying characteristics of the aircraft and
also explains, in some detail, the
techniques of VOR navigation and
instrument flying. Three area maps are
provided to help locate the many airfields
but | felt that they could have been larger
and more detailed. Nonetheless, this is a
very enjoyable program, with enough
options and built-in ‘fun’ to keep you
amused for hours. | understand that a
MEK2 version is to be launched soon so |
would welcome the opportunity for a ‘test
flight’. If Solo Flight (MK1) has been
improved. It will be very, very good.

To say that | am a fan of the next
program would be an understatement. |
refer to Flight Simulator Il by Sublogic. |
could take up most of this magazine
explaining the finer points of this program
but let me give you just a taste.

The aircraft simulated is a Piper
Cherokee Archer, which is a single-
engined, fully aerobatic aircraft. The
program comes with two manuals, each of
90 pages. One explains the workings of
the program and fundamentals of flight
and navigation, the other covers flight
physics and control in greater detail. In
addition, there are four extremely
detailed navigation maps covering the
areas of Chicago, Los Angeles, Seattle and
New York/Boston. It is possible to
position the aircraft at any of B0airportsin
these areas, and fly between them!

The instrument display graphics are
exceptionally detailed but the 3D (solid,
not wire) perspective cockpit view is
something else. One of my favourite
‘flips’ is to take off from Kennedy
International and pass by the Empire State
Building, the United Nations twin blocks
and out into the Sound for the Statue of
Liberty. Incredible stuff. Sound is equally
impressive .

Using the comprehensive ‘editing’
mode, it is possible to set up any
parameters you require. Cloud at two
levels, three levels of wind height, speed
and direction, plus surface wind. Time of
day and seasons of the year can be set.
Any position and attitude of the aircraft
can be pre-programmed and all this can
be saved onto another mode disc if
desired (there are nine pre-set modes
though!).

Finally, there is a World War 1 combat
program included for some bombing and
shooting practice from a biplane. Quality
such as this does not come cheaply but,
my goodness it's worth it.

Flight simulators require the
concentration and coordination of arcade
games, the strategy and skill of adventure
games, with the player in a quasi real-life
situation. | find them fascinating and
absorbing as I'm sure you will. Happy
landings!
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Open your eyes to a wealth

of adventures with

Runecaster’s guidance.

TWO MORE BOOKS FOR THE FRUST-
rated adventure games-player may just
save the odd one or two of us from really
going over the edge. They are The
Adventurer's Companion by Mike and
Peter Gerrard and The Commodore 64
Adventurer by Bob Chappell.

They both follow an almost identical
layout and each deal with just four well
known (and frustrating. ..} adventures. At
the beginning of every section is a list of
the ‘problems’ that you are likely to have
found. This is followed by numbered
references to each of these ‘problems’.

Sections and cross refences are laid
out in such a manner, so as not to make it
too easy to learn more than you need at
any one time. This will hopefully not spoil
your continued enjoyment of the game.
However, you will have to be strong
willed not to browse!

Both books have appendices at the
back with complete maps of the listed
adventures: so again, no cheating!

The Adventurer’'s Companion covers
The Hobbit (Melbourne House), Colossal
Cave Adventure (Level Nine),
Adventureland and Pirate Island
(Adventure International).

The Commodore 64 Adventurer
complements this with Heroes of Karn
(Interceptor Micros), Lords of Time (Level
Nine), Voodoo Castle and The Count
(Adventure International).

Both are published by Gerald
Duckworth and Co., are £3.95 each and
should be available from any good |
supplier of computer titles. Some people
frown on the use of such books but you !
only have to look at the regular pleas for
help published in the computer press to
realise just how welcome they will be.

If you are in dire need of a friendly
shoulder to cry upon then, short of
contacting me, remember the
Adventurer’s Guild of Gravesend, Kent -
not only will they sell you all the latest and
best adventure games but they
themselves are total enthusiasts. Their
free hints, Adventureline, is open to all.
Write the number down now: 0474
334008,

Loading problems?

Adventures are often very large programs
and now that there are a number of ‘fast
loaders’ available for the Commodore 64,
we have got rid of the frustration of fifteen
minute loading times. Sadly this has
introduced another possible area of
concern - the C2N cassette recorder!
Fast loaders stretch the capabilities of

your system to the limit. This means that
not only should the heads be clean but
also that they should be accurately
aligned to accept all of these high speed
signals. Many of the tapes sent back as not
working are perfectly alright: often it is
the cassette recorder that is not up to
scratch. Although there is always the risk
of aggravating the situation, at some stage
you have got to consider re-aligning the
recorder’s heads. This can be done by trial
and error but the adjustment is quite
critical and this method is not to be
recommended!

| HTERCER
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Azimuth Head Alignment Tape

SUITEBLE FOR THE T

commaodore ¢§

Recently, Interceptor Micros
produced an ‘Azimuth Head Alignment
Tape’, price £7.95, that should take the
uncertainty out of this operation. The kit
consists of the alignment tape, a
screwdriver, a crude but effective card
pointer and pretty comprehensive
instructions.

If your heads (!) are out of alignment,
this may be because (1) they have never
been critically aligned or, (2) the heads
have moved out of alignment. The
adjusting screw is usually sealed in
position with a dab of paint. In case (2),
this may have cracked and the screw
turned slightly, due to the vibration
caused by the cassette motor.

dve
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Run the tape and follow the
instructions but whatever you do, before
you move anything, take a careful note of
the present setting! The simple card
pointer that is supplied may be taped or
stuck to the screwdriver ... use it. Do not
be tempted to ‘have a twiddle to see what
happens’, you could spend the next hour
trying to find where you started from!

The adjustment for fast loaders is quite
critical and you will probably find that
only a small amount of movement will
sweep you right through the working
area.

The tape consists of the working
program recorded at normal speed,
followed by data that the program reads -
recorded at high speed. Once ‘zeroed in’
on this high speed data, a number is
incremented, showing a count from 1 -

c64

B000. Move off the setting and the count is
zeroed and starts again as you come back
on tune.

This system is crude but effective,
providing you are not far off when you
start. As was said above: make sure you
know where you started from! Having got
the correct alignment, re-seal the
adjustment screw, either with a drop of
nail varnish remover (to soften and re-use
the original paint) or a drop of paint
(preferably cellulose). Whichever you
use, one tiny drop on the end of a cocktail
stick (or similar) is quite sufficient ... do
not get any in ‘the works'!

Out for the Count...

Count Dracula seems to have fascinated
all those that have heard of him ever since
Bram Stoker first put his name to paper!
One of the all time classics is Scott Adams
The Count and he has turned up in
numerous other scenarios featured as

adventure games. Mot always by name,
but the hint of a flowing black cloak
coupled with the odd stake lying around,
have all us adventurers looking over our
shoulders and checking the condition of
our necks!

Two more adventures for the CBM 64
using this now familiar theme have
recently been added to those on offer.
The first of these is from Melbourne
House (still trying to find a successor to
The Hobbit. . ) called Castle of Terror; the
second is from Ducksoft (still trying...)
with Castle Dracula.

These two, although having the same
basic theme, are two very different games.
That from Melbourne House gives the
impression of the more polished
program; with excellent music and good
graphics (a different one for each scene).
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that from Duckworth has no

Whilst
graphics or music.

Castle of Terror has
convoluted, devious plot with many
pitfalls for even the seasoned adventurer.
Buy the ‘old man’ a drink before the
correct time and not only have you spent

the more

your hard earned coin, which you
apparently cannot replace but you have
also missed your opportunity to get the
clue he might otherwise have given you!

The music is really something for the
first ten minutes; after that you may be
forgiven if you turn the sound down. The
graphics are good, with a few animated
sprites thrown in for good measure. There
is no way to turn the graphics off to speed
up the response time but the scenes are
drawn quickly, leaving a six line window
below them, within which scroll all text
responses. Sometimes more than six lines
of text are scrolled through fairly quickly
so you have to keep your eyes skinned.

Complex sentences are recognised
but anly a few shortened forms of words

CBM64

are acceptable: EX for EXAMINE is nice
but DRAWBRIDG is not understood, you
must use the full word DRAWBRIDGE!
This sort of input is soon mastered but is
frustrating to start with.

Castle of Terror is rather reminiscent
of some of the Scott Adams games, with
several devious twists and the feeling of
puzzles within puzzles. It isn’t a game |
would recommend to the novice but
certainly one for the dedicated puzzle
solvers with time on their hands. Loading
time is less than four and a half minutes
(even if the instructions say less than
three!). Beware typing QUIT, it means just
that - once invoked there is no turning
back - try RESTART instead.

Not surprisingly, you may SAVE GAME
recording your present paosition in the
game, to return to later (SAVE by itself gets

a “don’t understand” message). This
rather important function is not
mentioned in the instructions and only
becomes apparent when inspecting the
vocabulary with the VOCAB command.

Castle Dracula by Ducksoft has no
graphics or music but, as regular readers
will be aware, | have always felt that,
unless these materially add to the game, |
would rather have the speed of response
and let my imagination loose on longer
descriptions.

A fast loader is employed and loading
time is about four and a quarter minutes.
Response time to input commands is fast
and text is scrolled until the next location
description is called for. Colours are used
very sensibly and the display is easy to
read.

Location descriptions are not very
long but there are about 100 of them so be
prepared for fairly long sessions! There
are a number of humorous responses
that add to the fun.

Only the first three letters of the input
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commands are scanned so the impatient
are well catered for. Complex sentences
are not understood, which at least means
you know exactly where you stand, as a
simple VERB/NOUN entry is less likely to
be misinterpreted. Movement is only in
the cardinal directions and single key
entry is accepted.

Instructions are minimal - just those
on the back of the box, so although you
know your purpose (kill the Count)
anything exira you must sort out for
yourself! You may SAVE GAME (pretty
quickly too ...) to continue later - you'll
need to!

General impressions are that Castle
Dracula is a well planned game in a fairly
classic style, a little thin on the

descriptions for a text only game and
rather

an out of date command

Supersoft for the 16k(?} PET - that was a
16k cracker!

This tape has versions for the CBM 64
and the VIC-20 (one on eachside)...soat
last we can mention the other major
Commodore machine in Sense of
Adventure! Keep looking you Plus 4 and
C-16 users, we may yet have something
for you!

The Quest is text only and the choice
of colours is not so well thought out as
Castle Dracula above. Some text in light
red on light blue is not guaranteed to
achieve good results on anything but a
meonitor but it is still readable.

The display layout obviously has
strong leanings to the size of the VIC
screen with some words joined together
where previously they were the last and
first words on consecutive VIC lines!

interpreter that cannot even disregard
THE (GET THE BALL - is not understood,
you must revert to GET BALL). Itis a good
game to play but | doubt if it will have the
holding power of some other games on
the market.

The worst yet?

| recently got a copy of a game that has
been out for some time - The Quest of
Merravid (Martech Games); it must rate as
one of the worst I've come across! BUT it
has a strange fascination ... it is not an
expensive game and has the makings of a
good beginner’s adventure!

The Quest was written before the days
of fast loaders and takes just over seven
minutes to load. | believe it was first
produced for the VIC-20 (plus the 16k
extension pack) and so some of the
limitations imposed by memory
considerations must be taken into
consideration ... mind you, does anyone
remember ““Cracks of Doom’ by
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The now accepted single key
movement EEIITIITIEII'ldS dre not

recognised. The format GO N or GO
NORTH must be used to travel around.
Also, surprisingly, you have to enter the
complete word for it to be actioned ...
BUC, BUCK, BUCKE will not be
understood but BUCKET will.

It also has a naughty habit of answering
a command concerning an object that is
not at that location ... try typing GET
PLANT anywhere and you get “It won't
come out of the ground"'!

There are some classic anomalies ...
visit the busy tavern and hang around
drinking - all the people “drift away”
press LOOK and miraculously all is as it
was - the original location message
appears and the tavern is busy again.

There are other howlers too ... KICK
THE PLANT and find that “It's snapped off
at the roots”, try to GET PLANT and “It
won't corne out of the ground”! There is
also the beauty where “You are in a
dungeon; you can see nothing .. . it is too

dark AND A KEY"! Try to OPEN ALE and
be told “You haven't got a key".

It has a few slightly more annoying
faults such as clearing the screen before
answering your commands - this means
you have to LOOK if you have forgotten
the visible exits (it is quicker to type

O...) and it has no SAVE GAME facility,
in fact it appears to have no QUIT either -
definitely a case of *do or die!

It is really a little unfair to go on, isn’t
it? For all its shortcomings The Quest of
Merravid is the sort of adventure one
could well cut one’s teeth on. Let’s face it,
you should not be attacking the plant,
except when it is there anyway.

lgnore the anomalies and the game
will teach the newcomer some of the arts
of adventure gaming. Adventure games
are becoming more and more involved so
there is always a place for the more basic
training ground.

Another oldie

Velnor’s Lair is another game from
yesteryear (seen ages ago on the
Spectrum), based loosely on a Dungeons
and Dragons type of game. It has beenre-
issued for the CBM 64 by Atlantis Software
- at the remarkable price, for an
adventure game, of £2.99.

It is text only and apart from the
normal puzzles, mazes and general
misrepresentation that one expects from
an adventure game - ‘Velnor' offers the
player, choice of character type and a
passable, if rather random, combat
routine.

As this game is produced down to a
low price, it does not have a fast loader, so
you must wait about thirteen minutes for
it to load - just time to make a cup of
coffee and put out the cat. You must first
choose your character class.

You have three choices: Warrior,
Wizard or Priest. This determines how
your character will tackle the nasties met
along the way - it is not possible to avoid
them entirely.

Response is fairly fast and certain
abbreviations are accepted but it is not
always easy to determine them
beforehand! So a certain amount of care
must be exercised in this direction.

There is a SAVE GAME facility which
you may well need! Sadly, | could not find
a QUIT routine . .. at one point this was a
little frustrating as | got myself locked in a
room without the key; the only way out
was to switch off and re-load the game.

| expected something like that to
happen when | moved that darn stake but
| didn't think the outcome would be quite
so final (we can't all be perfect all of the
time!)

At this sort of price it has got to be
good value - you certainly will not solve it
in an evening. Once having done so you
may well want to try again as a different
character type. ;
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BUSINESS SOFTWARE

PAYROLL for Commodore 4032, 8000 series &
64

This must be the most comprehensive payroll for its price.
Very easy to use. Hourly, weekly and monthly basic, 7
overtime/piecework rates, 4 pre-tax adjustments incl.
pension & SSP, 6 after tax, NI, all tax codes & bands.
Deduction card printout. Printed payslips or plain paper.
This payroll can be adjusted by the user when tax rates
change. (no SSP on 4032).

SPECIAL OFFERS FOR THE BUDGET £80.00 +
VAT

INTEGRATED ACCOUNTS FOR 8032/96
Purchase ledger, sales ledger, invoicing, stock control,
statements, daybook, aged debtors, address labels,
(payroll as above), nominal ledger etc. etc.

£575.00 incl. VAT {Eﬁ?g.ﬂ'ﬂ incl VAT cash with order)
INTEGRATED ACCOUNTS for Commodore 64

Purchase ledger, sales ledger, invoicing, stock control,
statements, daybook, aged debtors, address labels,

nominal ledger etc.
£344.42 inc. VAT cash with order.

Full refund on any item returned within 21 days. Write or
phone for details & complete list.

Electronic Aids (Tewkesbury) Ltd.
62 High Street

EVESHAM

Wores. WR11 4HG

Telephone
0386 49339
or 0386 831020

MAIL ORDER
ADVERTISING

British Code of Advertising Praclice

Advertisements in this publication are required to conform lo the
British Code of Advertising Practice. In respect of mail arder
advertisements where money is paid in advance. the code requires
advertisers to fulfil orders within 28 days, unless a longer delivery
period is stated. Where goods are returned undamaged within seven
days the purchasar's money must be refunded. Please retain prool of
postage/despatch, as this may be needed.

Mail Order Protection Schame

If you order goods from Mail Order advertisements in this magazine
and pay by post in advance of delivery, Argus Specialist Publications
Ltd will consider you for compensation if the Advertiser should become
insolvent or bankrupt, provided:

{1} You have not received the goods or had your money returned;
and

(2) You write to the Publisher of this publication, summarising the
situation not earlier than 28 days from the day you sent your order
and not later than two months from that day

Please do not wait until the last moment to inform us. When you write,
we will tell you how to make your claim and what evidence of payment
is required

We guarantee to meet claims from readers made in accordance with the
above procedure as soon as possible after the Advertiser has been
declared bankrupt or inselvent (up to a limit of £2 000 per annum for
any one Advertiser so affected and up to £6,000 per annum in réspect of
all insolvent Advertisers. Claims may be paid for higher amounts, or
when the above procedure has not been complied with, at the
discretion of this publication but we do not guarantee todo so in view of
the need to set some limit to this commitment and to learn quickly ot
readers’ difficulties).

This guarantee covers only advance payment sentin direct response o
an advertisement in this magazine (not, for example, pa yment made in
response to catalogues etc., receivad as a result of answering such
advertisements). Classified advertisements are excluded

Get more out of your CBM 64 Microwiththe
New Marconi RB2 Tracker Ball

Marconi’s new Tracker Ball is superior to either
a mouse or joystick and is easier to use.
The RB2 design incorporates —
Marconi's vast experience in -
making Tracker Balls for Air i o
Traffic Control and professional
equipments which demand %\
maximum performance and reli- §
ability. It is drift free and gives :
more precise positional control -
the cursor position on screen relates
directly to fingertip movement on
the ball. The three push buttons
normally control the delete, return and
copy functions but you can also assign
your own functions to the buttons.

FREE!

Utilities Program.
Graphics Program on tape.

o ©

N It's perfect, whether your micro is your
. hobby, an educational tool or a source of low
A cost CAD/CAM applications. It's ideal for
% word processing and games too, and unlike
% amouse needs no regular cleaning.
Available from most Computer
Dealers or from Central Trade
Exchange Ltd.

"£59.50

Inc. VAT

W To: Central Trade Exchange Ltd.,_I
% Ashton Lodge, Ashton Road, l‘

\ Dunstable, Beds. LUG INE

Tel: 0582 61283, I

¢ Please send details of the new

¢ Marconi Tracker Ball

I
I
I
I
Tel: _JI

e T
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OMPUTING

Home Computing Weekly
is the magazine for:

e News, fast and up to date — read HCW first

¢ Hardware reviews, new machines and
products reviewed fast

e Peripherals assessed, all the extras you
could want, with in-depth comments

e Software selections: new software scrutinised
carefully and quickly

* Programming features for all machines.
Learn BASIC and machine code from our How
to.... series

Programs for all the popular machines eachweek

e Lots of letters and hints and tips

In fact, everything you've ever wanted
from a weekly magazine

READ HCW FIRST!
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Discover the art of creating
great graphics with some help | ;
from Allen Webb.
Function Syntax
1. Setup character set SYS 49152,address
MANY C64 OWNERS WHO USE BASIC S Tl s
only will, sometimes, get frustrated 4. Roll ri ght SYS 49161 Char
with the limitations of the language. This 5' Roll up 5YS 4'3164?Char
is particularly true of younger users who RN o SYS 49167 Char
wish to emulate the authors of arcade 5 Trveit S5YS 491?ﬂ’Char
games. Short of learning assembler or a & Raverse SYS 49173 Char
fast language such as FORTH, there is little 9. Clear SYS 49176 Char
that can be done to ease matters. The idea -|i-_|_ Bick to-front SYS 491?‘9’Char Figure 1

behind this short series is to provide a
suite of ‘ready to use’ machine code
routines which BASIC users can call to
achieve some useful graphical effects. The
routines have two useful attributes:

1) They perform complex actions in a fast
and efficient manner
2) They help fill the holes left by the weak

BASIC.

Rather than re-invent the wheel, |
have endeavoured to cover new and
interesting areas of graphics. As far as
possible | will make all of the routines
compatible. But, inevitably some zero
page locations will be common to more
than one routine. This should not provide
any problems. The spare area between
$C000 and $CFFF will be used so that you
don’t loose any RAM.

On with the show

In this first part | want to deal with user
defined graphics from a slightly different
angle. In Commodore computers, the
character data is held in a ROM. Each
character comprises an array of 64 dots
and this can be stored as eight numbers.
Each number defines the pattern of dots
in each row of characters. Hence, if
you can change these values, you can
redefine your characters. Easy eh? The
video chip in the 64 has a handy little
pointer which can be pointed at any
character set you want. Additionally, by
cunning manipulation of the character
table, you can perform clever tricks such
as scrolling.

The loader in Listing 1 gives a block of
nine routines for the manipulation of
characters. Their functions are given in
Figure 1.

Program Listing 1

{ REM CHARRCTER MAMIPULATOR

2 REM

3 ALLEN WEBE 1985

4 REM

1@ DATR76.30.192,76.94,193,76,177,192, 76,209, 192,786,242, 192,76, 36,193, 76,127
11 DATR193,76. 164, 193,76, 167,193, 76,217, 193,32, 207, 193, 169, 216, 141,131, 3, 169
{2 DATA2@S.141,130,3,169,@,133,253,173,138, 3, 133,254, 165,20, 133, 251,163, 21
{3 DATA133.252,141,232.3,141,233, 3,173, 14,220, 41,254, 141, 14,220, 165.1, 41,251
14 DATALI33.1,160.0, 177,253, 145, 251,165,291, 24, 105, 1, 133, 251. 165, 232, 103.8

15 DRTA123.2%2.24, 165,253, 185, 1, 133, 253, 165, 294, 103.0, 133, 234, 163, 233, 208

16 DATAZ222.165.254,295.131,3,202. 215, 165.1,9,4,133, 1,102, 21, 173,14, 220.9. 1
17 DATE141,14,228.173.0.221,41.3.168,173,232.3,56.249,172. 192, 141.232,3,78
18 DRTAZ3Z.3.78,232.3.173,24,2088, 41 ,24R. 13, 232,3.141,24,208,96,192,128. 64

13 DATAR, 32,20, 194,32, 120.1593,32,295.193,160,0,177,251.42,144.2.105.8,145

2@ TRTEZS!, 200, 192.8.209,242,206,239.3, 24,208, 234, 96, 32. 20, 194,32.128.193

21 DATS3Z.255.193,168.@. 177,251, 196, 144, 3, 24, 195, 128, 145,251,200, 192. 8, 208
22 DATRZ4!,206.239,3.24,208,233.96.32. 28,194, 32, 120, 193, 32, 295, 193, 160. 0. 177
23 DATAZSL.153.132.3,200,192.8-208. 245, 16@. 1, 185. 122,353,136, 145,251,200, 208
24 DATA1S2,S.208, 244, 150, @, 185, 132, 3, 160, 7, 145,251, 206, 239, 5,208, 216. 96, 32
2% DRTAZO, 194,32, 120,193,32.255.193, 168, 9. 177.251,1%3,132,3,200.152,8. 208

=€ TRTAZ46,162,6,18%,122,9.200, 145, 251, 136,136, 16.246. 160.7, 185. 132,3, 168 _
27 DRTAE. 145, 2% .296,239.3.208. 218, 95,32, 20, 194, 32, 255, 193, 169, 0, 141,237, 3
28 TATS32.253.174,32,138,173.32. 247,183, 172,297, 3. 165,20, 145. 251, 200, 238. 237
23 DATAS, 192.9.209.232.96.173,238,2, 141.239.3,96.32. 20, 194,32, 120, 193, 32,235
2@ DRTRLS2, (60,0, 177,25%1.153.132, 3,200, 192.-8. 208, 24€, 162, 7, 16Q.8, 189, 132.3
21 TATRILS, 251,202,200, 192, 9. 209, 245, 96,32, 20. 194,32, 12€. 193, 32,295, 193. 169
32 DRTAR.177.251,73.25%, 145,251, 220.192.8. 208, 245,96, 32.20, 194,32, 120, 193

33 DRTAZ, 2%%.193.168.0. 152, 145,251,209, 192.8,208.249. 96,32, 293, 174,32, 138
54 DATALTS, 32.247,183,96.32,20. 154,532, 120,152, 32, 25%, 153, 1602.0. 140,232, 3, 162
25 TATAQ. 177.2%1.10,112,232,3,232,224, 8,208, 247,173, 232, 3, 145, 251 . 200, {92

e DETAS, 2™, 233.56. 6,251,308, 292, 6. 251,30, 252, 6, 291, 38, 292, 24, 163, 252, 122
a7 DATA232.3.122,252,95,32,207.193. 165,20, 133.291. 169,98, 133,252, 96

38 REM

4@ FOR I = 48152 TO 49693
S@ RERD X: TaT#X

58 POKE 1.X

78 WEXT

g@ IF T <> 72084 THEN PRINT"ERROR IN DATR"
RERDY.




Graphics

Program Listing 2

EEXEE

N

The first command sets up a
redefinable character set at a specified
address. This address can be any of the
permitted locations allowing the use of
any of the banks. Figure 2 shows how to
set up a character set at $C800. Lines 10
and 20 change the bank and line 30 moves
the screen to $C400.

10 POKE 56578,PEEK (56578)OR 3

20 POKE 56576, (PEEK (56576)AND 252> OR0
30 POKE 648,196

40 SYS 49152,12*4096+8*256

The remaining commands alter the
specified character, with the second
command redefining any character and
the eight parameters specifying each of
the eight lines of the character.

The functions of the next four
commands are self-explanatory. Listing 2
shows how a number of effects can be
achieved by the selective scrolling of

19 REM
20 REM DEMO 1 ALLEN WEBE 1989

38 REM

48 DEFFNACKI=RND{1)#258

58 POKES3260. 2 POKES3Z81, @ :PRINTCHRS(147)

58 S731244095, TH4@96

T8 SYS12%4@96+3, 7 FHACE) . FHRCKY . FRRACKY  FMRCK) , FNRCKD  FHRCKD  FHA K - FNR (XY
20 GOSUR442

92 POKES327@, PEEK(5327@)0R16

182 POKES3262. 1:POKES3288, 14.

118 FURI=1824TOLI222 :POKE], 7 POKET+B4272, 3 NEXT

128 FORI=1%44T01583:POKEL. @ NEXT,

132 FORI=1984T02023:FOKEL, 1:NEXT

148 FORT=S6216TOSE295:POKET, 14:NEXT

158 PRINT =

162 PRINTTAR(4) " SFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFE"

17@ PRINT®IIII A

158 PR INT " HHHHHHHHHHSHHHHHHHHHHHHHHHHHHEHHHRHHCHH

158 PRINTTAB{1S>"DICDCDCIODDODDDDDDACDD"

200 PRINTTAB(Z2) " MEEEEEEEEEEEEEEEE AL

218 PRINTTRE(Z@}" W "
228 PRINTTAB(2@>" e
232 FRINTTAE(Z2}"  =EFEEFEFEEBESEEER"

248 FORJ=1TL1O
258 PRINTTRE(22) " SCIDNSEDDMETDERNEDD"  KEXT
268 FRINT"TMIIITIIZEITIIIIITTIIIL

27¢ PRINT" XEREBRSFSB5ERRRERBRERRER"

280 FRINT®DOITDLDIDDTDOIDZEDDDDDE"

299 FRINT"OONRIONOMOONATHESE EFFECTS ARE "
508 FRINT*SBTAINET BY SHIFTING

319 PRINT"@THE CHARACTER SHAPE "

320 FRINT"#TPELE, "

238 FOKEl@@s. 1

348 SYS1ZH4Q36+6.0

350 SYS12H400E+6. |

368 SYSIZw4@9e+9. 2

370 SYS12%4296+12.3

350 SYS1204096+6, 6

390 SYS12E4RIE+(S, S

100 SYS12¥4936+15,7

418 SYS12R456+6.7

420 SYS12#4096:6, 182

438 (070340

442 DATR 2.64.209, 247,255, 127,247, 191,253
450 DATR 1,225.247.2%%. 127253, 127,247,223
468 DATR 2.0.2.8,204.204,204, 255. 255

472 DATA 3,129.129,255, 129,129, 129,295,125
438 DATA 4,85 ,253,253,2%3,85, 223,223,223
420 TATA 5.204.204.0,51,51,8, 204,204

=32 DATA £.3.6.12.255.255,48,9%,192

=i@ DRTF 3.3.0.2.2.2.0.0.255

sze DATR 9,255.0.0.9,2.8.8.2

530 FORN=1TOZ

=4@ READ A.B.C.D.E.F.0.H.1

S5¢ SYS12#4095+3,R.8,C.0.E.F, 0. H,

562 NEXT:RETURM

RERDY.

specified characters. The behaviour of

multicolour characters when scrolled is

particularly interesting.

The invert and ‘back-to-forward’

commands are handy because they let

you use a single design for several

characters. This is very useful if, for

example, you want to have a figure

moving back and forth across the screen.

Mext month | want to tackle a slightly

more obscure area. Most arcade games

use colourful effects to portray

X7

explosions or blend from one screen to

another. | will give some simple routines

which can be used to give some

interesting effects to your games.

L



Spooks, nukes, rebukes and

Ethiopia are just some of the
reasons why Flippo has
flipped over this month’s

selection of Arcade goodies.

M

OUT OF THE MAILBOX THIS MONTH
comes a letter from Chris Rogers of Rhyl.
He wrote to me about Acitivision’s
Ghostbusters, saying, My own personal
hi-score is £239,800 - acc. no. 30067070
(CHRIS). | want to try and reach the
$1,000,000 mark on Ghostbusters - if
the program will accept such a score!”
Well, Chris, when | spoke to David Crane
at the LET '85 show, he said he had an
account number to get $999,999. Whether
this was the highest you can get, | don't
know, but I'll find out! By the way, David
wouldn't tell me what the account
number was. Blast!

So, Chris has achieved this month’s hi-
score for Ghostbusters, second place
going to David Edwards of Carlisle with a
marvellous $176,600 (“DAVID" acc. no.
46117405): the gauntlet has been thrown
down - any takers to just beat this or reach
the fabled million? Let’s hear from you,
pixel-pickers!

David Edwards has this to say about
Epyx’s fab Impaossible Mission: “It took
me five days, on/off playing, to finish it.
It's quite good at the end. The puzzles
don't change, you come across new ones,
and they repeat! | think I've found about
20 different puzzles”. Thanks for the
warning, David. By the way, you didn't tell
me what your hi-score was, so the only
one | have for Impossible Mission so far is
25101 (password - ASPARAGUS) from
Dawn Rogers of Rhyl (Wife of Chris!).
Nice one, Dawn; all those somersaults
must have made you quite dizzy! !

By the way, David, Choplifter predates
Rain on Bungleing Bay by about a year
and a bit, and Lode Runner is nothing to
do with it either.

Several people have written to me
asking if | can suggest new games with
good speech and graphics. Well,
Impossible Mission is about as good as
you'll get, at the moment, speechwise. As
for graphics, CAD/CAM Warrior
(Taskset), Indiana Jones in the Lost
Kingdom (Mindscape), the excellent Staff
of Karnath (Ultimate) and, out soon, The
Rocky Horror Show (CRL). This last has
the best music on any game I've seen. The
game ain’t bad either!

Cold sweat

| really scared myself the other day. A
copy of Theatre Europe, P55's new
wargame/simulation of World War I,
dropped through my door. | booted itup,
and started to play. | soon got bored with
having to think about troop movements,
and battling it out on foot, so (being a
shoot "em up nut) | started throwing my
nukes around. Memories of Missile
Command made me expect little blippy
explosions and a nice safe little message
“game over”... | didn't realise this was a
simulation. | activated all the missiles in
the Nato armoury. .!

The screen showed a thousand tiny
lights moving slowly across the screen,

while a thousand tiny lights moved from
the Iron Curtain countries over to my
side. The silence and the suspense made
my mouth go dry ...

Then the map disappeared suddenely,
and | was transported ... a picture of a
grey city skyline, the silence was fractured
by the wall of the air-raid sirens, over and
over again. Then a tiny streak of light in
the sky, followed by a flash of white
brilliance, the rumble of blast, and the
stomach churning sight of a mushroom
cloud. Over and over again it happened as
all the major cities of the world were
razed to the ground. | turned off the
computer and sat for amoment insilence.
War is not funny. (See our fully fledged
raview next month).

Donald quacks a rib

Donald Duck, on the other hand, is funny,
and always will be. His new arcade game
sees him trying to build a playground for
Huey, Dewey and Lewey to play in. He
does this by earning money working at
the airport, the fruit farm, and the toy
shop. :

The graphics on this game are
delightful, truly cartoon quality, and the
sound, especially Donald’s voice, are first
class.

Feed the world

A further stroke against hunger in the
Third World, Soft Aid, the software Band
Aid tape, is in your shops. A note from
Bob Geldof on the inlay card says “Don't
copy this tape, Go out and Buy It!!” | insist
that you all do just that and, as for anyone
who copies this mega-compilation rather
than spend a paltry five quid to save
somebody’s life ... well, | hope your
conscience can take it!

Right, that’s all we have space for,
arcade buffs. Keep those letters, queries
and hi-scores piling in, and I'll see you
next month. This is Flippo, signing off.

EEECEECECEEEEEEE
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_ THE BACK OF THE
 ALLOPHONE SYST

CONVENTIONAL JOYSTICKS ARE DEAD !

The CheetahRemote Action Transmitter is the most sophisticated
computer contoller available

It has these features:
B InfraRed transmission-so there are no leads trailing across the living room.

Just sit back in your chair up to 30 feet from your machine. o
B Touchcontrol-no moving parts, extremely fast, long life.
B Moextrasoftware required.

B Canbe used withall Commodore Joysick software. s

B Fits comfortably inyour hand for long play petiods. it
B Comescomplete with receiver/interf ace unit which simply piuq&intumt:
of your Commaodore.

Simply incredible at £2 9 S

Now the VIC 20 and 64 can
communicate with PET periphera

VIC and 64 users
Wolld you like 1o be able to accass sy of these peripharals from your computer?
®'4 megabyte disks (Commodore 4040 driva) @ 1 megabyte disks (Commodons

@ 10 megabyte disks (Commodore 3030 hard disk) @ Printers inchuding

of inexpensive IEEE and RS232 matrix and quality printers §
such as volt meters, plotters, etc. Now you are no longer lim#
or the 64's serial bus. Simply by attaching INTERPOD you
the power of your VIC20 and whan used with the B4, IN
computar into a really powerful systam. With INTERPOD
capabde of running really professional guality soffware i
Accounting, Instrument control and many more

INTERPOD will work with any software. No HHEMH' required

£ 9 9 5 and INTERPOD doas not atect your compuler in any wary.
[ ]

Prices include VAT, postage & packing
Delivery normally 14 days
Export orders at no axire cost
Daaler anquiries walcoma
Chestah, products available from branches of
e 7 OWHSMITH @
Rumbeiows WOOLWORTH Epnctrum
dealers and all good computer stores.

Cheetoh Marketing Ltd,. 24 Ray Street
Londan ECIR3D) Tel 01833 4909
Teles BPS54958
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PART 10

THE BASIC LANGUAGE TAMES
mathematics. Highly complex
equations can be programmed
with ease and tested with real
figures without the customary
arithmetic drudgery. The
mathematical commands on
the Commodore machines are
powerful and capable of
handling complex equations
but it is easy to fall into traps
caused by such gems as
division-by-zero, unreal roots
and unexpected rounding
errors.

Translating text book
equations

A text book equation can rarely
be directly implemented in
BASIC. For example, Y=A®
written in BASIC must be
written as Y=A"B because there
is no provision in BASIC for
positioning a variable ‘up in
the air'. Multiplication is
indicated by ‘*": the equation
Y=AB must be changed to
Y=A*B else the computer will
think that AB is the name of a
single variable and an awkward
bug will be created.
Arguments within functions
must be enclosed in brackets,
even though -they may be
optional in the text book
version. For example, a mathe-
matician would write cos X or
sin X but we must translate
these to COS5(X) and SIN(X). In
BASIC, a function is a special
keyword, characterised by the
enclosure of brackets around
the variable. It is used to supply
the language with a few of the
commeonly used mathematical
operations other than addition,

subtraction, multiplication and
division such as COS(X),
TAN(X), ABS(X), etc.

Degrees and radians

The circumference of a circle is
divided into 360 parts.
However, BASIC trigonome-
trical functions expect angles
to be measured in radians.
Thus, SIN(45) is asking for the
sine of 45 radians. If you prefer
to work in degrees, you can use
the n key for converting
radians into degrees. For
example:

The trig functions SIN(X*r /2),
COS (X* ™/2) and TAN(X* n /2)
will work if X is entered in
degrees,

Logarithmic functions

Some BASIC dialects offer two
log functions, one to base 10
(common logs) and the other
to base e (naperian or natural
logs) but Commodore 64
BASIC only offers the latter.

LOG(X) returns the log to
base e. The number e can never
be expressed exactly, however
many digits are used, but
2.71828 is accurate to 5 digits. It
is a strange number which can
be calculated to any order of
accuracy by use of the series:

e=T1+1/11+1/21 +1/31 +1/4 +
etc. etc.

The more places you take in the
calculation, the nearer you will
get to the true value. But don't
go too far. If you calculate the

series to, say, 20 terms the
number of digits would soon
exceed the calculating
precision of the machine and
any further additions would be
meaningless numbers.

The exponential
function

EXP(X) returns a value, e where
e is again 271828 etc. The
function crops up in such areas
as radio active decay, swinging
pendulums and population
statistics. This is also an
important member of a group
known as hyperbolic functions.

Inverse trig functions

ATM(X) is the only inverse trig
function directly available
since it is the one  most
commonly needed in practice.
But, the range can be extended
by using some standard
conversion formulae. We have
arranged the formulae as
defined functions so they can
be entered directly:

DEF FMNAS{X)=ATN(X/SQR
(-X"2+1) (for values of X less
than 1)

DEF FNAC (X)=-ATN({X/SQR
(-X"2+1)*P1/2) (for values of X
less than 1)

we have named the functions
AS and AC respectively.

Hyperbolic functions

Mormal trig functions are based
on the circle. Hyperbolic
functions are similar but are

based on the curves known as
hyperbola.

They are not directly
available but can be obtained
from standard conversion
formulae. They are set out
below in defined function form
and are true for all values of X:

Hyperbolic sine:
DEF FNSH({X)=(EXP(X)-EXP
(-X)}/2

Hyperbolic cosine:
DEF FNCH(X)=(EXP(X)+(EXP
(=X)72

Hyperbolic tangent:
DEF FNTH(X)=-EXP(-X)/(EXP
(—X)*2+1

We have named the functions
SH, CH and TH respectively.

Use of brackets

When writing down algebraic
expressions, we can rely on
operator precedence, as the
following:

I raising to powers
¥ negative quantity
. multiply

/ divide

- addition

- subtraction
Examples:

5+6*5=35

3+372/6+4=b
4-18/3"2=2

However, to avoid errors, it is
safer to use brackets liberally
than to rely too heavily on
operator precedence.



Subroutines or defined
functions?

In general, the defined
function is tidier and more
economical than writing
equations in the form of
separate subroutines. In fact,
the defined function is tailor-
made for the job, offering local
protection for parameter
variables. One reminder - the
function must be defined with
DEF FN before it is called with
FN. Since the definition need
only be executed once,
however many times it is called,
it is best treated as an initialisa-
tion task and placed near the
top of the program.

Handling simple
equations

The majority of equations in
technical books present little
difficulty. As a simple example,
we shall take a well-known
equation from the field of
electronics to illustrate some of
the pitfalls. The formula, as it
would appear in text books,
gives the frequency of a series
of resonant electrical circuits (if
you haven't a clue what this is,
do not fret - it serves merely as
an example):

R
La nJLC

Any equation, not just this one,
should be examined to see if
there are certain values of the
variable which could cause a
crash. We begin by re-writing it
in a form acceptable to BASIC:

FR=1/(2*P1*(SQR{L*C)}}

This will work OK but, if the
equation is to be set into a loop
which repeats many times, the
term in the denominator, 2*Pl,
is best performed before the
loop is entered. If we write, say,
C=2*Pl somewhere, the
equation can now be written:

FR=1/{k*SQR(L*C))

We may then decide to put it
into defined function form:

DEF FNRE(L,C)=1/{k*SQR{L*C))

The name of the function is RE
and the formal parameters are
L and C. Later, we might call the
tunction with, say:

FR=FMNRE{L1,L2)

where L1 and L2 are the actual
parameters. We could also pass
over direct constants:

FR=FNRE(2E-1,2E-3)

If FR was printed to 4 decimal
places, we should get 7.957747.

Watch out for the
following:

L or C or both can be zero in
the denominator because the
square root of zero is a real
number but the machine
would still output the error
message “DIVISION BY ZERO"
because 1/zero is infinity.

If one of them is negative, the
result is unreal and would
trigger the message “ILLEGAL
QUANTITY".

But, if both are negative and
non zero, the product of L and
C remains real and acceptable
by the machine.

Scaling problems

The S| system (System
International) has been used in
technical colleges and
universities for many years.
Whatever system is used, there
will always be some units which
are too large or too small for
practical measurement.
Electronics abound with
staggeringly large and small
units. For example, the SI unit
called the Farad is so
ginormous that the total
capacitance of the planet earth,
treated as a perfect conducting
sphere, is only one quarter of a
Farad! In practical electronics,
even the microfarad (one
millionth of a Farad) is a
relatively large unit and
capacitances of a new
picofarads (one million
millionth of a Farad) are not at
all unusual.

Values like these present
difficulties when trying to
writer user friendly programs.
For example, it would be more
practical to input the value of
capacitance in terms of
microfarads than in Farads. But,
you can get into a right old
mess by re-writing equations
using multiples or submultiples
of the unit. The safest way is to
convert all values received
from user-friendly keyboard
input immediately into
standard Sl units, leaving them
in this form until all
calculations are finished. For
example, our previous formula

(1

for series resonant frequency is
only true, as it stands, if L is in
Henries (SI unit of inductance)
and C is in Farads. A suitable
request for keyboard input
might be:

100 INPUT"ENTER INDUC-
TANCE IN MILLIHENRIES ":L1
110 INPUT”ENTER CAPACI-
TANCE IN MICROFARADS":
C1

120 L1=L1"1E:C1=C1*1E-6

Line 120 converts millihenries
to Henries and microfarads to
Farads, ready for direct
implementation into the
standard equation. Although
we have recommended that
units should remain in pure 5l
form throughout the length of
the program, when the time
comes to print out results, the
units can be converted back
again to more practical
values. Thus, if the result of our
equation for fr was 45000 Hz,
we might like to print out in the
KHz (1000 Hz) so we could
write:

500 FE=FE/1000 :
510 PRINT“THE RESONANT
FREQUENCY IS “;FR"” KHZ"

If you follow these guidelines,
you reduce the chance of a
calculation beiny a million, or
hundred of millions, out.

Quadratic equations

Many readers might be familiar
with the following solution for
the two answers (roots):

If ax + bx + C =0, then

_ b /B
& Za

The presence of the square
root in the equation implies
that some wvalues of the co-
efficients a,b and c can vield
unreal solutions because
mathematicians have decreed
that the square root of a
negative number cannot exist.
The condition for unreal
solutions is when 4ac is greater
than b. The expression within
the square root is often known
as the discriminant because it
‘discriminates’ between real
and unreal solutions. When
writing equations which
involve the solution of
quadratics, it is wise to evaluate
the discriminant part of the
equation immediately because,

if the result is negative, there is
little point in proceeding
further.

But, unreal roots do occupy
an important position in the
theory of alternating currents
in general and the behaviour of
oscillatory circuits in particular.
The 90 degree operator j allows
the two unreal solutions of a
quadratic 1o be expressed in
the form:

R+jX and R-jX

Any quantities prefixed by j are
the unreal parts of the solution.
Solutions which contain a
combination of real and unreal
terms are known as complex
solutions. In order to get the
computer to accept complex
solutions, you must test the
discrimation as before but,
instead of rejection, convert it
to the absolute value using the
command ABS. In other words,
change it to positive which is
equivalent to reversing the
terms within the discriminant.
To compensate for this
trickery, the operator j must
serve as a label indicating that
such a trickery has been carried
out. The eguation needs to be
slightly re-arranged so that the
real and unreal terms are
separated: -

Solution 1:

b +j/discriminant
2a 2a
Solution 2:

-b -jJ/discriminant

2a 2a

The character j is just a string
character which can appear
only in the final printout of the
solutions. It can take no partin
computer calculations.

Polar and cartesian

cunrdinatl_as

A point in two-dimensional
space can be expressed in
terms of polar coordinates or
cartesian coordinates.
Instructions to travel 10 miles
on a bearing of 45 degrees, are
in terms of polar coordinates.
Instructions to walk along a
certain street for 100 yards,
then take the first street on the
right and walk a further 50
yards are given in terms of
cartesian coordinates. A
moment's reflection on these
definitions should convince
you that polar coordinates are

Programming
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sensible in an aircraft or in the
middle of the desert but, in a
typical city, the destination
could only be reached by
walking through the walls of
buildings.

Polar coordinates measure
the distance of a line from a
fixed reference point and the
angle of the line to a fixed
reference line. The distance
(length of the line) is called the
modulus and the angle is called
the argument. Polar form
coordinates can be expressed
in the form Z (the modulus)
and ® (the argument).

Rectangular coordinates
define a point in terms of its X
and Y coordinates. Figure 10.1
shows both forms.

1

Converting cartesian to polar:
Z o VRTF VT 0= ATN(Y/X)

Example: If X=3 and Y=4, then
Z=5 and 0 =53.13 degrees.

Equivalent programmed
functions:

100 DEF FNM(X,Y)=SQR(X*X+)
i‘t"]
110 DEF FNA(X,Y)=ATN(Y/X)

Y
A

Y COORDINATES

> X

O

REFERENCE

i

X COORDINATE

Figure 10.1 Polar coordinates (Modulus and 8) and Cartesian coordinates (X and ¥ coordinates)

AXIS

.

i To use the functions:

200 Z=FNAN(X,Y)
210 A=FNAN(X,Y)

To convert from polar to
cartesian:
X = Z COS(angle):Y = Z
SIN(angle)
Example: if Z =5 and 68 =

53.13 degrees, then X = 5 cos
53.13=and ¥ =5sin 53.13=4

LEquivalent programmed
unctions:

100 DEF FNXC(Z,AN)=Z*COS
(AN)

The function name is XC, (X
Coordinate)

110 DEF
(AN)

FNYC(Z,AN)=Z*5IN

The function name is YC, (Y
Coordinate)

To use the functions:
200 X=FXC(Z,AN)
210 Y=FNYC(Z,AN)

il _ .
i - o

Statistics

Statistics supply us with.

figures, derived from well
proven probability laws but
leaves usto interpret themina
common sense manner. It is
incorrect interpretation, often
quite deliberate, which tends
to slur the image of statistics
but renders them a boon to
politicians and advertisers.

If you present statisticians
with a sample of seemingly
random figures, they will come
up with some predictions but
issued with caution. For
example, the sample may be

too small for reliable
predictions to be made.
Statistics is all to do with

samples. The larger the sample,
the higher the confidence
factor that the sample results
can be extended to the total
population. (The term
population refers to the total
number of items, not
necessarily people.)

Collecting the data

Data, as far as statistics is
concerned is a set of numbers.

What the pumbers stand for is
not always of importance to
statistics. The set of numbers
could be shoe sizes or the
distance between the navel
and armpit of a sample of
people. The collection of data
is normally a field exercise, the
end result being sheets of
paper. The figures on the paper
will be entered into a computer
and one or more statistical
formula brought to bear on
them, It is a common
requirement to find the mean
value and the standard
deviation of a set of figures. To
find the mean value, just add
up the numbers and divide by
how many numbers there are
in the list. The standard
deviation is another matter and
demands more explanation
than we have space for. The
formula is usually expressed in

the following form:

Standard deviation = (X-X)?

where X = value of item
X = mean value
ZN = numberof items
% = the algebraic sum of

We include it because, of all
the statistical operations
available, it is the most useful
and probably the most well
known. :

Factorials

The factorial of integer X,
written X!, is the product of all
integers from 1 to X. For
example, 4!=4x3x2x1=24,
Factorials have a nasty habit of

bursting to astronomical values

with even moderate values of
X. For example, 10! evaluatésto
3,628,800 so one problem to
watch out for is overflow. The
overflow is nearly reached with
30! because it has an
approximate value, 2.6E32. A
strange feature of factorials,
representing another possible
hazard, is that 0! and 1! both=
1. Factorials feature promi-
nantly in the laws of probability
and combinations which
conjures up association with
football pools. Next month’s
article will be concerned with
putting statistics to work onthe
computer. i
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Get on board for our high-
flying July competition.

DA, DA, DA, DA, DA-DA, DA, DA. . .NO,
your ears aren’t deceiving you, these are
the first few notes of the nattiest flying
tune of all time - the Dambusters Theme
' Music - a very noble lead-in to Jump Jet,
: Anirog’'s follow-up to their ultra-
| successful, Flight Path 737.

Jump Jet for the Commodore 64 is due
for release at the end of May. It will retail
for £9.95 on cassette and £11.95 on disc.
Forty lucky prize-winners will be able to
simulate mayhem in the living room if
they’re first out of the bag with the correct
answers to our competition. And, one
even-luckier-than-lucky prize winner will
. not only win a copy of Jump Jet but will be
| able to scribble to their heart’s content
| with a copy of Anirog's Super Sketch
| (valued at £49.95 - see last month’s issue
for our ace review). Mare of how to
become such a lucky person, later on.

Jump Jet is a combat and flight
simulator, written by Vaughan Dow who,
for many years, was a Jump Jet pilot. It
starts by leaving you all at sea as you take
off from the landing deck of a carrier.
Using a variety of instruments on your
dash board and your radar screen, you
can locate the enemy aircraft. Then it’s
decision time - should you throw caution
to the wind and pursue the enemy or
make yourself a laughing stock by
returning to the carrier with your tail
between your legs. But, even if you
successfully attack and destroy the
enemy, there is only enough fuel for
one journey so you must return to base
after each mission.

This is Jump Jet in a nutshell. The skill
levels reflect the ranks in the RAF - Flight
Lieutenant, Squadron Leader, Wing
! Commander, Group Captain. One
i : definite plus is the use of sound to relay

messages - for example, ‘Ready for take-
off ‘Enemy contact’ or ‘Low fuel' -
especially handy for those who can't read.

For those who missed out on last
month’s issue (back issues available from
this office - ed.) Super Sketch is a drawing
tablet accompanied by some excellent
software and, in our reviewer’s opinion, is
| ‘excellent value and great fun’. It retails

for £49.95 on cassette and £51.95 on disc.

30
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How to enter

Study the pics of our very own Air-
Commodore (for the uninformed
amongst you, that’s the rank above group
captain in the air force). Now, even if you
are not bright enough to realise that the
word Commodore refers to anything
other than a computer or a Lionel Richie
clone, you can’t fail to notice that there
are several differences between our two
pictures. But how many? You tell us. Just
circle the differences on the picture on
the entry coupon and jot down the

amount. The number of differences
should also be written on the back of the
envelope in which you send your entry
otherwise we will not be able to accept it.

You may enter as many times as you
wish but each entry must be on an official
coupon and sealed in a separate envelope
Please write clearly on the coupon as it
will be used as a label if you win a prize.

Fill in your answers, name and address
on the entry coupon and send it to Anirog
Competition, Your Commeodore, 1
Colden Square, London W1R 3AB. The
closing date for the competition is 31st
July.
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Competition

- "
. a0 e, ' The Rules
— r . T i i I { e a2
_:q‘r . ‘ B ] * .1 S Entries will not be accepted from
| ! (L ¢ : : : B gike employees of Argus Specialist
i l ) S . \ Publications Ltd, their printers and

distributors, and Anirog Software. The
restriction also applies to employees’
families and agents of the companies.

No correspondence will be entered
into with regard to the competition
results and it is a condition of entry that
the editor’s decision is final.

The How to Enter section forms part of
the rules.

L

--------------------------------------------------------

To the Your Commodore post-bag.
| spotted .... differences. 3

Remember to write your answer on the back of the envelope or your entry
will be invalid.
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JOMASL
Computer Centres

48 Junction Road, Archway, London N19 5RD
01-263 9493/5
238 Muswell Hill Broadway, London N10 3SH

01-883 3705

WELCOME TO THE WORLD OF COMMODORE

Maintenance, Service, Support, Training
all from your No. 1 Commodore centre

Professional System

Commodore 64 computer
1541 disk drive
MPS801 dot matrix printer

FREE SOFTWARE
Easyscript (word processor)

Future Finance
Intro to basic part 1

FREE MEDIA
Box of 10 disks
Box of paper

599.00
Plus 4

Built in software word/pro
data base, spreadsheet,
business graphics.

NOW ONLY £149.00

Modem & SX64
Complete portable
system for anybody on
the move complete with
FREE software and 1
years sub to Compunet

Special Deal Price
ONLY £695.00

Commodore 64 guaranteed for 2 years

p—— Commodore 64

Commodore 64 computer. .. £195.95
SX64 portable computer .... £649.00
64 to serial cartridge ....

E4 to serial cable

1530%] cassette unit ........

Super Saver cassette unit .. ..

1541 disk drive

1520 printer/ plotter

MPS80] dot matrix printer.. £195.95
MC580]1 colour printer

DPS1101 daisy wheel

1701 eolour monitor

ZXB0 card

Commodeore joystick

Quickshot [ joystick

Commodore paddles

Microguide

Plinth for 64 system

Vicwwitch .. cvoversareaniss EST.T5
DAM's IEEE interface....... £369.95
Surge protector plug £12.95
CBM 64 to centronics int .... £68.95

Monitors

Commodore 1701
Microvitec 1431 AP

&4-Phillip's cable & sound ...
Monitor plinth

Printers

RXBOT............ 241.50
RXB0OFST ......... 274.88

g A e

Juki 6100 ........ :

Daisystep2000 ... 263.35
Cannon N.L.Q. ... 385.00
MP165 N.L.Q. .... 300.00

64-centronics

Software for above
(cass)

All products are guaranteed for
one year unless otherwise
stated. Payment may be made by
Access, Barclaycard, Bankers

draft, aty cheque,
. postal order. gml:;q

cheques need five days for

clearance. We reserve the right

to ch.a.nﬁ prices without prior
notice. All prices are inclusive
of VAT. Please check before

ordering for carriage charges.

64 Software

DIEK
42.95

12.95
12.95

MNormandy...........
Designers Pencil ...

Bungeling Bay
Ghostbusters
Splrit Of The

Superbase 64
Anagram Sales

Anagram
Purchase Ledger ...
Anagram
Cash Book Ledger ...
Gemini Mailist
Gemini Homa
Accounts............
Gemini Final

Gemini Stock

Control
Easyscript W.P. ........
Calc Result

Cale Result
[advanced) ROM . ...

Media Supplies

Disks by Verbatim

SS/DD 40Tr.17.95 SS/DD 80Tr.24.75
DS/DD 40Tr, 28.92 DS/DD80Tr. 32.75
Lockable disk storage boxes 40/80 18.50/25.25

Disks are supplied in boxes of 10
Computer listi aper
11 % Bg 13.80 ulxng.?l .B5 11 x15.15/1615.52
Paper is supplisd in boxes of 2000 shests.

Printer ribbons

MPS8016.89 RXB0/FX8085.00 Daisystep 5.50
MPS802 7.99 1515/152586.25 Juki 1.88
W also supply a range of dust covers. daisy whesls and other ribbons




Agony uncle, John Donovan,

N g

| am having great difficulty in obtaining a
printer for my Commodore system. |
already have the 4207 Tractor printer but
wish to obtain a printer of “letter-quality’
output. It would also be nice if it could
take both continuous and separate sheet
stationery. The present system comprises
a Commodore 8032 micro, 8050 dual disc
drive and 4022 Tractor printer (dot
matrix).

I would be grateful if you could advise
me on the type of printer to use (other
than Commodore) and any interfacing
required.

A. K. Moyce

Southampton I

I suggest you use a printer interface such
as the Panda variety marketed by Pact
International. This done, if you really want
letter-quality you will need a daisy wheel
or printer, but these are expensive. You
could try either the Star $G-15 or the SG-
10. Also, take a peek at our Business
Bonanza.

Wi

¥

I bought my 64 to help pass the time
during my retirement and | now have a
collection of software on cassettes. | am
also attending e;eni_ng: da_s.}aes in B;ﬂc
programming. | have recently acquired a
wm drffe and would like tcﬁransfer

all my software onto disc to obviate the

delay in loading the programs.

 Can you recommend any commercial
gﬁrmwhich would enable me to do
- Sone time ago, | plugged in a games
cartridge whilst the 64 was switched on.
The cartridge is now corrupt and
unusable. Is it also possible to have a
back-up copy of a cartridge program
transferred to disc so | don’t make such an
‘expensive mistake again? Can the

INPUT _z

How do | save to disc a program whichis 18
parts long with each part of the program
having the same line numbers and with
the last line of the previous part loading
the next part. | have tried several ways of
doing this such as using 18 different tracks
but nothing seems to work.

John B. Tomlinson

London ;

Change each load statement to LOAD
“xxx",8 (ie, LOAD “Part 2" at the end of
Part 1) and...hey presto, your prayers are
answered!

WPLT g

I have a Commodore 64 and wish to key in
programs. Unfortunately, a lot of
programs have single RETURN statements
on a line and | find that my computer
keeps throwing up the syntax error
RETURN WITHOUT GOSUB.

Can you please tell me how to correct
these programs.
R. Hills

There is some confusion here. There is no
error in placing asingle RETURN on aline.
The error message means that a line
containing a GOSUB has been omitted
earlier on.

INPUT g

In response to Mark Jones' letter
(Input/Output, May - ‘sluggish 1547’),
anyone using a 1541 disc drive can now
load most software four times faster using
Trigsoft’'s GT LOADER CARTRIDGE. It
costs £20.00 inc. p&p and features
abbreviated load and save commands, the
ability to display the disc drive directory
on the screen without erasing programs in
memory, an on/off switch so there’s no
need to unplug it in case of a conflict and a
reset switch.

G Kelly
Trigsoft

over Mr. West's book — it's a good "un!

Anyone who agrees that the 1541 induces
comatose may contact Trigsoft at:
161-163 Rutland Street,

Grimsby,

South Humberside,

DN32 7ND.

INPLT g

I have been asked by a friend to take a
Commodore disc drive and software back
with me to New Zealand. | am concerned
that British hardware and software may
not work with Commodore machines
over there. Although the power supply is
the same, | know that TV sets use different
frequencies and so British computers
cannot be hooked up to a New Zealand
television set as a monitor. Can you tell
me whether the same is true of disc drives
and software.

Lyall Evans

If the power supplies are the same then
you are OK with the disc drive. As far as
software is concerned, most of ours
comes from the States, so there should be
no problem.

In your January issue, you answered a
query from jim Watts in Portsmouth,
about a PET. You replied that you cannot
get auto repeat on all of the keys. You can.
There are 2 machine code routines for
BASICs 1 and 2 (BASIC 4 has a repeat key)
published in Raeto West's book
‘Programming the PET/CBM’ (page 258).

By the way, apart from the information
you gave in your reply, POKE 227,0 is a
good way of disabling or turning off the
keyboard within a program to stop itchy
fingers filling the key buffer with
‘garbage’ whilst processing takes place.
Tom Ryan :

Manchester : | e

Well, | suggest that all readers with similar
problems set their ‘itchy loose
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simple grid, but each floor has a
complicated layout filling up to three
screens. The girders move around as if
swinging from the jib of a crane, and you
need to jump about, then bolt them down
in the correct positions. At this point you
find yourself cut off (in your prime) so you
need to undo several bolts and think
again! The girders have to be fastened in
the right order to get back to the lift and
the next floor, and while this alone is quite
an exercise in logic, there are two options
where you are set against the clock, and
these are really challenging! You are paid
for the number of bolts successfully

Our reviewers pass
judgement on the latest
software gems found lurking
on the editor’s desk.

Rock’n’bolt
* * *k * *

Activision .
£10.99 (cassette)/£19.99 (disc)
CBM 64 — Joystick essential

AT LAST - AN ORIGINAL GAME WHICH
requires you to use your brain, and not
just your trigger-finger. The task is to bolt
girders together for each of 100 floors of a
new skyscraper. They do not form a

-

P

contains=a textual description
of the location and describes

any special objectsto be found,
and a command entry window
occupies the bottom part of the
screen. Your hero walks at
variable speed with joystick or
keyboard assistance whilst the
locations scroll from left to
right across the screen in the
graphics window. New vistas

fastened, and your score is the total pay. § A

The game has excellent 3D graphics with
very smooth animation, and is
accompanied by a good rock soundtrack.
If you like slaughtering everything in
sight this game is not for you, If, however,
you are intrigued by the idea of a sort of
computerised Meccano, then it is quite
exceptional and not to be missed!

PRB

DASHED CLEVER, THESE MEL-
bourne House chappies. Just as
The Hobbit begins to become a
fading memory, blow me, they
come out with yet another,
excellent adventure game
which sets the pace for others
to follow.

Grand Larceny is set on the
layout of a hotel (the Grand)
the object being, first of all, to
get into the place and
secondly, to get out again
having recovered stolen plans
before your time runs out. The
screen is divided in three: the
top part shows the adventurer
and his immediate surround-
ings, the middle screen

open up as doors are opened,
stairs are ascended and so on.
Detailed descriptions can be
called up at any time with the
LOOK command and all the
exploration is accompanied by
a repertoire of well produced
sleazy music.

Verbal commands are listed
in the cassette inlay and while
this removes a lot of the fun of
tinding the right thing to
say this is more than made up
for by the variety of movement
options and the limited
interaction with the other
characters in the hotel.

Seasoned adventurers might
find the game less of a

challenge than they are used to
since a good deal of the
memory is occupied by the
graphics but as a game that
offers something a bit different
coupled with its own sense of
humour it still presents a good
package.

The only minor criticism
is that there does not
appear to be a save option, but
since you are presented with a
fairly tight time limit within
which to accomplish your
mission, this is more of a niggle
than a nuisance.

RM



TYCOON TEX, WE ARE TOLD, IS A

JUST AS THE WELL-HEELED
Formula One Grand Prix circus
hits the road again with its
globe trotting antics, so the
runaway success of the arcade
halls for the past year or so
roars on to the screen. And if
you're thinking of running
with the pack or even starting
in Pole Position, then Il
guarantee that you've made
the right choice.

This is a great motor racing
game and a superb piece of
arcadia. There are three races
you can enter, each with a
different difficulty level and, of
course, a practice run so you
can build up your skill. Before
you can race you have to go on
a qualifying run and claim one
of the eight positions on the
starting grid. Beat the 73

rootin tootin oil tycoon who, surprisingly,
spends his time not with Sue-Ellen but
running along his pipeline and jumping
over breaks in it! Somehow or other this
adds a few more millions to his bank
balance. He is under frequent attack, but
he can shoot back, and gains valuable
bonuses from destroying bombs,
helicopters and other hazards. At the end
of each section of pipe, points are
awarded depending on the speed at
which it was completed. Another section
then begins, with a different setting and
new enemies,

Software reviews

This game owes a good deal to Moon
Buggy but it is quite brilliantly
programmed, with first-rate scrolling
graphics. There are 99 levels in all, with
hazards which vary in difficulty from level
to level. The title screen gives a high-score
table and various options including a
demo mode - the whole effect is very
professional and impressive.

This is the first game of its type for the
C16/Plus 4, and | recommend it highly. By
its nature there is not a great deal of
variety, but itis a real test of concentration
and speed of reaction. 5o get out your six-
gun and follow that pipeline!

PRB

second time limit and you
make the grade to run with the
elite; beat 58 seconds and you
start from the front of the grid,
in pole position. Racing is
realistic with extremely clear
graphics of both cars and the
track. All the car's control
functions are operated

pose a worse threat than
others. On the higher levelsthe

through the joystick: left and
right to steer, forward to Petals of Doom
accelerate, the fire button to | %* * % .
change gear and back to slow Gremlin Graphic
down. £6.95

Other drivers in the race are [|__C16 or Plus/4

both an obstacle and a chance
to score points when passed.

procedure is repeated, but
with more bugs to kill. The
pests are destroyed by you
firing at them, while flying
above ground with the aid of a
power supply in your back
pack. Once your batteries run
low you are helpless until they

Off track sign posts can also
wreck the car although you do
have an unlimited supply of
cars to call on within the
allotted time. Driving off the
track will slow you down
considerably and lose you time
as will taking the corners too
fast as it causes the car to skid.
Keep up the test runs and
prepare to take the chequered
flag. Pole Position is a real
winner, KM

GARDEN PESTS ARE A
menace, and the varieties
found in outer space are the
worst kind! Your task is to hunt
down and destroy all sorts of
alien bugs in 99 plantations of
space-flowers. By enabling the
five plants in each garden to
reach maturity, you may
proceed to the next level.
There are many kinds of alien
insects, each of which movesin
a different pattern, and some

are recharged. You may choose
to have up to six lives.

As with other games from
Gremlin, the graphics are
superb and the use of sound is
also good. The game suffers,
however, from lack of variety
and, although it is fun to play, |
suspect that | would tire of it
quite quickly. Otherwise it
might have merited a fourth
star.

PRB
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THERE CAN BE FEW PEOPLE UNAWARE
of the success Band Aid has had in raising
money for the people of Ethiopia. Softaid
is the computer industry’s answer to Bob
Geldof, and is a collection of ten top
games from some of Britains foremost
software houses.

Softaid comes in the usual cassette
box with a larger than average inlay card
to carry all the games instructions - there
is not nearly enough information, but
then again there are ten games to cover
and you can’t get War and Peace onto a
postage stamp.

At the start of each side Band Aid have ~

recorded their single. Try not to load this
into the 64 as yours truly did; the
computer prefers something with a little
more bite. On loading the games | was a
little dismayed to find that three titles
would not load. Even after many attempts
| still haven’t seen Gumshoe, but one
failure can almost be overlooked. Of the
other nine there are 4 arcade shoot-em-
ups, 2 mazy types, 2 platform/level games
and 1 semi-adventure called Star Trader.

MNone of the titles are particularly new
but all are good solid games, no rubbish,
and if bought separately each could
command an £8.00 price tag and you
wouldn't feel cheated. My personal fav-
ourite up to now must be Activision’s
Beamrider, a really good old fashioned
joystick basher, and Flak by U.5. Gold.
Gilligans Gold and 5tar Trader also are
worth a mention. All the rest deserve a
mention as well - this tape is just too good
to be true.

Given better instructions, and if all
games had loaded, this tape would have
received five stars. But still, nobody
should be without this compilation.

MTU

GAMES IN THE STYLE OF DEFENDER
have been very popular for other
machines, though this is the first | have
seen for the C16 - and it's a good one!
This is the ideal game for people with
aggressive tendencies, because your task
is quite simply to shoot everything in
sight. Unfortunately the battle is far from
one-sided, - the aliens you are fighting
are sneaky, underhand creatures, not
averse to such dirty tricks as creeping up
on you from behind or homing in on the
heat from your engines. This means that as
well as shooting you need to dodge, and
this is made more difficult by the
mountainous terrain over which you are
flying. Not surprisingly, hitting a
mountain is just as fatal as mid-air
collisions with Swarmers, Landers or Zaks!
The sound effects are very good and
the graphics, though not outstanding, are
reasonable. The game really loses out,
however, by having no joystick option.
No fewer than seven keys are used to
control your craft, so after a while your
fingers turn into stocking-stitch!
Persevere, though, as the game is well-
programmed and worth buying.
PRB

TO BE HONEST | DON'T SEE THE POINT
of computerised fruit machines. It's just
not the same as playing the real thing and
you don't get the sense of actually
gambling anything. Having said this
Anirog’s game is quite playable and there

are three versions, one for each
computer, on the one tape. Each includes
a fast and reliable turboload.

The C64 version’s graphics aren’t
amazing - the reels take up a small part of
the left side of the screen, and the rest of
the screen is covered in a large number
feature grid which has loads” of
complicated features which flash if you
get a certain combination.

The VIC version graphics are bigger,
taking up nearly half of the screen, but it
doesn't include all the C64's extra
features, having just hold, nudge and
gamble. Some of the fruits have numbers,
and if enough of these appear on the win
line you gain nudges or other ‘features’. |
found the instructions misleading and in
soOme cases Wrong.

Las Vegas claims to give you all the
excitement of a casino. It doesn’t but if
you want a fruit machine it would be
worth getting.

PRB




THE CASSETTE INLAY OF
Cauldron will convince most
people that this outing, in
which you pilot a witch on her
broomstick, should be added
to their collection. The inlay’s
graphics look good and, just for
a change, the screen graphics
are, if anything, even better.

The game could have done
with a few more instructions,
though the publishers
obviously do not wish to give
too much away in this arcade
‘adventure’, with various

screens requiring a touch of
trial and error to discover just

what artefacts should be
snaffled. During the first few
plays, a lot of the time was
spent finding out how to get
about far less start on the quest.

The joystick guides a witch
about on her broomstick overa
moonlit landscape of forest,
lakes, volcanoes and mys-
terious doors. Spells can be
hurled at naughty ghosts and
vampires and other inhabitants
of the netherworld. Collisions
with these spirits drain your
magic but this can be
replenished at the local magic
stations resembling November
5th sparklers. Various doors
become apparent as you jour-
ney with the witch on her quest
through this Hallowe'en
landscape and the object, as far

Software reviews

Carry on Laughing
* W

Live Wire

£6.95

Commodore 64

CARRY ON LAUGHING? 1
very nearly split my sides! But
then perhaps | am getting justa
bit too cynical in my old age
although there is no hiding the
fact that this is not exactly the

g

SAR K

| WAL (2050

as | could surmise, is to land on
the ground (a difficult task in
itself) and collect keys with
which to unlock the doors to
subterranean haunts wherein
toads, newts and other horrors
could be found to increase the
witch’s power. Cauldron is
superficially an original game
but on the few occasions when
| did succeed in reaching the
caverns of molten lava behind
those locked doors there was
maore than a hint of platforms in
the air.

Despite the lack of
instructions the game is well
produced and is not of the
“play once and shelve it"
variety. Sounds very good but
nothing special. High scores
as far as could be ascertained or
achieved were not catered for
but graphically the game takes
full advantage of the 64,

RM

XN

best piece of software to come
from the Live Wire stable. Feast
or famine | suppose, so roll on
Christmas. Anyway on with the
review.

It comes as no surprise that
you are in control of Mr Live
Wire himself. He gets around a
bit does Mr Live Wire and this
time he is the caretaker at St.
Hexadecimals an infamous
school for demented computer
programmers. Apparently he’s
getting into a bit of a fix trying
to tidy up all the classrooms
starting with the dining room
and moving on through the
biology room, the chemistry
lab and braving it all in the
computer room. When it
comes right down to it this is
little more than a fairly basic
platform and lifts game with a
number of objectives to
achieve and obstacles to avoid.

With only three lives in
reserve the going is fairly
tough. But when the going is
tough, the tough get going and
doubtless you will succeed in
turning the crosses liberally
dotted around the screen into
ticks. There, | knew | could
finish on a positive note.

KM

E
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THIS GAME USES A PAINTER TYPE
scenario - you must guide Major Blink
about a maze of passages painting the
areas between the paths by moving
around the area. As each area is painted,

you gain points. Inevitably life isn’t that
simple and two sets of nasties try to get
you. Firstly, colour blind bears move
down the screen reversing the painted
areas. You can shoot these bears but, of
course, they keep coming. Secondly, the
maze is inhabited by homing drones
which endeavour to catch the Major but
which can be temporarily disabled by
shooting them. The top portion of the
screen is a safe zone and no bears will
appear whilst you're in this area. Clear the

HANDS UP ALL THOSE WHO WANT &

another version of Scramble. Come on

there must be someone. What if | said it
was in magnificent 3D perspective? That's
slightly better - you're in luck because
Livewire Software has just released 3D-
Skramble for the 64,

3D-Skramble, as a re-hash of the old
arcade favourite we all know and love, has
you flying through the same old caverns, a
city, flying saucers and a storm of fireballs.
At your defence are the mandatory lasers
and to stay in the air you must bomb the
enemy fuel dumps.

On powering up you are given the
option of one or two player mode, you
can select any one of ten skill levels and
play from either keyboard or joystick -
advise the latter, it's far easier. 3D graphics
take a little getting used to; to me they
looked lumpy and pretty crude. Even the
fighter bomber you control is pretty
chunky and responds too slowly to the
joystick for my liking. In it's favour, there

is good use of colour, but the really
outstanding feature of this rather ordinary
game is the music. A really stirring
rendition of 633 Squadron plays
throughout (but can be turned off). If only
the game was of the same standard as the
music all would be well.

Overall this game was a bit of a let-
down. There are variants of scramble
available, albeit not in 3D, which play
better. Not even the soundtrack can get
this offering more than two stars - the
music deserves a better game.

M.T.U.

screen and move on to the next.

The game makes full use of the C16’s
colour capabilities and is bright and
and very pretty. The design and animation
of the figures are neat and effective. Both
keyboard and joystick options are
available but, for success, a joystick is
necessary. The game is both testing,
addictive and great fun to play. In view
of the memory limitations of the machine,

this is an effective game and worth a try.
AIW!

SO JACK SWAPPED HISMOTHER'S COW
for a bean seed and, far from being
grateful, she threw it from the window ina
temper!

The game starts with Jack leaping from
branch to branch to climb the beanstalk,
after which he hops through the clouds
and enters the giant’s castle. It all sounds
very simple, but the beanstalk, the clouds
and the castle are infested with weird
creatures, whose touch is invariably fatal.
These come in many guises, including
manic ducks, killer jelly-babies and
demon Hoovers, and these are not easy to
avoid, Once in the castle there are 23
rooms to explore, with the eventual aim
of finding treasures: a golden egg, a harp
and a bag of gold.

Basically this is a platform game, but
it scores for its size and sheet quality! On
completing one section of the game, the
next loads - there are three parts in all,
occupying well over 16K. No score is kept
as the aim is to get as far as possible in the
shortest time - the time elapsed is
displayed throughout. The graphics are
excellent, though inclined to flicker, and
the sound effects are good.

A very interesting, challenging game -
highly recommended!

PRB
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HAVE YOU EVER WANTED TO BE A TAXI
driver in central London? If so a good
knowledge of the area’s transport system,
together with a photographic memory
and some experience of human nature
would be invaluable. Coincidentally
these are also the attributes you need if
you are to play Broad Street with
any chance of success,

T URBO

You take the part of Paul McCartney in
search of a missing album track, pieces of
which are in possession of various of your
friends. Unfortunately it is a Saturday and
your friends are scattered all over London
doing whatever they do at weekends.
However being friends, you have a good
idea of their interests and habits and as
they travel exclusively on the
underground you need only to be at the
relevant station as they leave for them to
give you their piece of the song.

To aid you, your car is equipped with a
computer linked to the central transport
system which informs you of their
whereabouts. Using this information
together with a road map of the area, you
make an inspired guess as to their
destination and tear across the city in
pursuit - avoiding traffic wardens and
lunatic drivers - accompanied by a
spirited rendering of Band on the Run.
There are ten pieces of the song, all of
which must be found between 9.00 am
and midnight.

The program is a refreshing variation
on the maze-type game with good use of
Hi-res graphics, sprites and colour. |
found it very demanding and highly
enjoyable.

DJT

BEING A GREAT CHARLIEBROWMN FAN, |
sat down enthusiastically to play this
computer version of the American
national sport. | soon discovered, though,
that | am a player even Charlie Brown's
team could beat!

Graphically this game is superb! You
are presented with a picture of a baseball
stadium as seen from behind home base,
complete with fluttering flags and a crowd
of spectators. A large screen at the back
gives information and a close-up of the

action. All control is by joystick, with the
joystick serving a variety of functions at
different times. This is rather involved, but
logical once you get the hang of it. All the
features of the real game are included,
even down to a troupe of cheerleaders
who appear between innings!

| found the game excellent for two
players, but control is so complicated that
playing against the computer leads
inevitably to humiliating defeat! There
are other criticisms too - the ball is very
difficult to hit, and the fielder who
responds is not always the one you might
expect.

On the whole, however, it is well-
programmed and | can recommend it,
provided you can find two joysticks and a
human opponent!

PRB
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A bumper book section, this

month, includes a look at one

of the C16 books hitting the
market.

Title:

The Commodore C16/Plus 4
Companion :
Author:

Brian Lloyd

Publisher:

Sunshine Books

Price:

£5.95

COMMODORE'S LONG-ESTABLISHED
reputation for producing poor
documentation lives on, long after the
quality has been substantially improved.
Thus, many books have been produced
with the advent of new machines. The C16
and Plus/4 offer two major advantages to
the publisher and author. Firstly the
operating systems are identical on the two
machines, except for memory size and, in
the case of the Plus/4, the built-in
software. Secondly, there is a potentially
large market, on the one hand for the
absolute beginner, and on the other
hand, for the businessman or business-
woman who wishes to start to make
effective use of the machine.

The author has totally ignored the
Plus/4's built in software, which is an
amazing omission, even for a book
containing only 161 pages.

Noting that
knowledgable about the Dragon
computer, we become curious as to
whether he knows as much as he should
about Commodore machines.
Regrettably it appears not.

For a start, | am not impressed with an
approach which includes READ, DATA,
and RESTORE commands under the
heading ‘More Advanced Programming’.
They are amongst the easiest commands
to understand, and are frequently the
group with which beginners become
acquainted, as soon as they have
overcome the excitement of printing out
their name on the screen.

Similarly, the use of the world
‘Initialise” in the context of HEADERING a
disc is likely to cause confusion amongst
Commodore users. To such users this
expression has always meant reading the
Directory and Block Allocation Map into
the RAM of the disc drive. To have the
meaning suddenly changed to cover the
destruction of the contents of the disc is
dangerous.

The resumé on the back cover
suggests that after reading the book, you

the author is highly~

commedore
' T:‘t:‘f 3 Jptus-h Companion

A beginners guide

the more

should be proficient in
sophisticated programming techniques
such as disc file handling. This overstates
the case. Any disc drive likely to be used

with this machine will have Relative
Record Files available for random access:
there is no mention of this in the book.

The Chapter called ‘Structuring your
Programs’ contains no discussion on how
to do that. It contains some information
about commands creating program
structures such as loops, but DO WHILE
and DO UNTIL are not covered, whereas
FOR NEXT is. The section in this chapter
on LOADing and SAVEing programs
belongs elsewhere.

The Machine code chapter is only a
run through the commands included in
the built in MONITOR.

The chapter on Peripherals glosses
dangerously over matters of some
importance. The use of the COLLECT
command to deal with improperly closed
files is covered, but you are not told how
to identify such files (by the asterisk
appearing on the directory). Similarly, itis
suggested that the COPY and BACKUP
commands are usable if you have more
than one disc drive. This is true enough,
but only if those two drives are
accommodated in a single disc unit. The
distinction is important, and is made clear
in Commodore’s own documentation!

Flawed though itis, this book is written
in a more chatty style than Commodore’s
own documentation, and is therefore
considerably easier to understand.
However, you would be better advised to
wait for books written by more
experienced Commodore hands, like
Raeto West and Peter Gerrard.

Commodore 64 Basics- A self-
teaching guide.

Author:

Ann Harris

Publishers:

Wiley Press

Price:

$15.95

IT'S ALL VERY NICE ANSWERING THE
call to join the high-tech generation and
buy a computer, but it’s rather difficult to
learn to program a computer well it you
have absolutely no previous experience.
Once you've learnt a langugage, it's
almost trivial to learn a new language or
move onto a new machine. It's for these
reasons that | enjoy reading good quality
teaching books, such as this one, which
ahcieve what they claim.

In true American traditions, this book
reinforces the information given by pro-
viding occasional questions for the reader
to answer. This wasn't really my cup of tea,
but it does work.

The book sets out to teach you the use
of BASIC and give a feel for graphics,
sound and data handling. The approach
to this problem is to tackle the material
in small pieces. The preliminary section
deals with the hardware and how to
interconnect it. For owners of disc drives,
the commands are described in a simple
manner. To get you going, simple one line
programs are introduced along with how
to save and load your creations. The
philosophy is simply to help you gain
confidence by using the computer. Once

\.ﬁ__‘__—————\




you realise that you cannot hurt the
machine, it’s surprising how easy it is to
use.
Making progress beyond this point
takes some work, so the concepts of

flowsheets and algorithms are
introduced. Subsequent programs in the
book use flowsheets, demonstrating their
worth, and the more advanced concepts
such as decisions and looping are
discussed with examples of their use and
value. The section on programming is
completed with a listing for a simple_
database program using sequential files.
While this is probably a good idea for the
States where disc drives are common, it
isn't for the UK. This aside, it is a useful
example of how to write such a program.
The remainder of the book discusses
simple graphics, sprites and sound. Whilst
these subjects aren’t covered in great
depth, it's a tolerable effort.

On the whole this is a detailed and
enjoyable book which teaches the subject
of programming in a simple but effective
manner,

Title:
Introducing yourCommodore 64|
Author:

P. K. McBride
Publishers:
Longman
Price: £3.95

ACTION PACKED PROGRAMS, NEW
Programming Skills - such is the blurb on
the cover of this book, from which one

A l'..‘-DMMEJDClHE USER Bog
QK

might assume that here we have a new
approach to BASIC; in actual fact this
book is full of everything that has been
published ad infinitum while the
approach is directed towards those of
limited intelligence. A lot of space is filled
with cartoons, flashy designs and inane
comments.

Quote: How do you make tea? Work
it out step by step and write it all down.
This is your tea-making program:
unquote. Get the message?

The contents of the book cover a
variety of subjects including the
inevitable user defined graphics, sprites
and sound; the ADVANCED BASIC
section is rather retarded; not my cup of
tea (ouch!).

The best that can be said is that all
the programs are functional.

E.M.

Title:

The Complete Commodore 64
Author:

Dennis Jarrett

Publishers:

Hutchinson Computer Publishing
Company Limited,

Price:

£7.95

THE CLAIM FOR THIS BOOK IS THAT IT
could be the only 64 book you'll ever
need. | doubt it this is true but as an
overview of the Commodore 64 system it
is undoubtably an excellent reference
manual.

The book is presented in a lively

manner with each chapter divided into
smaller sections, thus making it not only a
good, easy read but also a suitable |
candidate for browsing through in idle
moments.

It opens with a level-headed appraisal
of the 64 which, though obviously
favourable, does not ignore its
weaknesses such as rudimentary BASIC
and non-standard R5232. This is followed
by a potted history of Commodore
computers prior to the introduction of
the 64 and has an excellent section on
Commodore’s tantalising projects after
the 64 up to the introduction of the Plus/4
and C-16.

At this point the book launches
into a clear, concise description of how to
set up the machine, finding your way
around the keyboard and making the first
steps in programming. This last section
includes lots of short routines to
demonstrate the use of the BASIC
reserved words within a program
structure.

The sound and graphics functions
appear in latter part of this section but the
explanations lose none of the crispness of
the earlier sections dealing with the
relatively easier commands.

The third major section deals with
peripherals, after an initial introduction to
filing systems. Cassette recorders, disc
drives, and printers are all dealt with in a
fair amount of detail, giving a far clearer
understanding of each unit than you get
from their individual manuals.

Unfortunately, there is a serious omis-
sion in this section. The 1520 plotter/
printer is dealt with very sketchily and the
text misleadingly implies that the same
commands can be used as for the
Commodore dot matrix printers, simply
by using the device number 6instead of 4.
This not only underestimates the
capabilities of the 1520 but is also
incorrect in most cases.

The section on business applications
takes a long look at the types of software
available with sound advice on choosing
the correct package for your own
circumstances.

A brief look at the facilities of the $X-64
portable closes this section and leads on
to a miscellany of error message types,
useful memory POKEs, a glossary and
bibliography, finally ending with a
summary of the available BASIC keywords
and a useful memory map.

The Complete Commodore 64 is
definitely a must for the relative
newcomer to the machine but offers little
more for the experienced user and if, as
the cover claims, it could be the only 64
book you'll ever need then why bother
with a bibliography. The bibliography is
obviously a mere cursory glance at the
kind of publication available for the 64 -
after all, in the section on magazines, a
glaring omission is that most essential
magazine for 64 owners: Your
Commodore!
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Get more from your Commodore 64

The Commodore 64 Kernal Also by Nick Hampshire:
Nick Hompshire vl ngpm

A knowledge of the Commodore 64 000 383087 X £8.95
kemal software and the hardware LRSS

with which it interacts is essential for &4 Graphics and Sound
all programmers wishing to make full ~ 192poges

use of the machine’s capabilities. A 0003830896 £8.95
thorough mwﬂﬂdrﬁa of the kemnal Lot e
software will give the programmer a s aigl
wealth of deas and methods for e
exciting programming techniques. 0003830888 £9.95

-----------_
Send 0: Postage: Add £1.50 for first purchse plus 50p for

soch odditional ham.
Collins Professional and i :
Technlcal Books *l anciosa my remitiance for &
Departmant 44 Nome
8 Grafton Stresat
London WX 3LA Address

ay  The “price  ISBN

I Plegse send me (Block cophols please)

l Please aliow 28 days for delivery

COMMODORE 64 OWNERS

The Ultimate Reference Book

Programming The Commodore 64 by
Raeto West

Comprehensive and readable teaching and
reference book on the 64, Tokes gver where
Commodore’s manual leaves off; much larger
than most computer books. Programs available
saparately on disk or on two tapes — save
keyimg-in time.

Topics include course in BASIC programming,
how BASIC works, Extending BASIC, machine
language course, ROM guide and memaory-
maps etc., through coverage of graphics and
sound, tape and disk handling, hardware.
“Best of all his books . . . required reading for
all those who wish to make full use of their
648’ — Jack Cohen.

Pragramming The Commodors 64 (R. Wast). £14.80 in UK/Eurcpe. 810 pages.
6% ‘x0%" paperback. 17 chapters + appendices. ISBN 0 9507850 2 3.
Published by Level Lid (Computer Publications), P.O. Box 438, Hampatead,
London NW3 18H. Programming the Commodore 64. Disk £8.90 (inc. VAT
ISBN O 9807650 3 1. Programming tha Commodors 64, Tapes ES.90 linc.
VAT]. ISBN 0 9507650 4 X. Programming the VIC (West]. £10.90. 602
pages, [SBN 0 9507650 1 5. "' Packed with virtually all the information you

5§12 pages. ISBN 0 9507650 0 7. “Unquestionably the most
comprehensive reference | have seen’” — Jim Butterfield,

—-——-u-——r-——-——-—-——-——-—-———-—

I MAIL ORDER FORM

Sand orders and make chegues payable to Level Lid (Computear

Publications], c/o Biblios Distribution, Star Road. Partridge Green, MNr
Horsham, West Sussex AH13 BLD.

Quantity Title Prica
Programming the Commaodore 64 (Westl £14.90"
Programming The Commodore B4 —Disk £08.90*"*
Programming The Commaodaore 64 —Tapes £9.80*"
Programming The Wic [West) £10.90*
Programming The PET/CEBM (West) £18.20*
*Add £1 each postage
**add BOp each postage
TOTAL PAYMENT

I

I MAME _
l ADDRESS____

| YC 07 85
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are likely 1o need”’ — J. Goldsmith. Programming the PET/CBM (Wast]. E18.80.

MEGA-DISK

Transfer your fast loading tapes to disk — and fast load them
as welll MEGA-DISK comprises:

1. A suite of 26 routines which will transfer a wide variety of
multipart/flashingscreen/picture loaders including some VERY
popilar chart toppers. No user knowledge required.

2. A disk fast loading system egual in parformance to any
software competitor. Just add this short program to each disk
and most programs will load at FOUR times the normal rate
without having to load the utility saparataly.

3. A multi-option FAST disk formatter, and a disk 1o disk
transfer utility for single files of any length. Disk £11.00,

DISKUS 1

The most efficient tape to disk transfer utility yet devised. For
virtually all standard rate programs. Multipart, autorun and
even headerless files are all catered for. All transfer is
automnatic. No user knowledge required. Diskus 1 has special
provision for program types which NO other utility can handle.
Cassette £9.50. Disk £11.00.

R.B.S.
(RAPID BACKUP SYSTEM)

Convert your slow loading games to TURBO LOAD. Multipart
and autorun programs are handled with ease. Converted
programs reload independently. No pokes, no 5YS calls, no
user knowledge required. R.B.S. will convert more programs
than any competing utility. Cassette £7.60.

FAST LOADERS commodore TAPE TO DISK
| 64

HYPERSAVE-64

Programmers fast loading utility. B additional basic commands.
Error checking. Converted programs reload independently.
Autorun facility. Also allows a number of fast loading programs
to be converted to Hyperload. Cassette £7.50.

BACKUP-DELUXE

The most powerful tape backup utility available. Incorporates a
sophisticated header reader. For all standard rate programs.
Versatile and user friendly. Cassette £4.50

PRO-SITE

Library/editor/animator for single and multicolour sprites. Menu
driven. Joystick control. 100% mach.ne code. Cassette

£7.90.

DISCOUNTS: Diskus 1 + Mega-disk + free package (disk]
£19.00. Any two of R.B.S.. Hypersave, Backup deluxe, Pro-
sprite (tape) £9.99 or all four at £19.00. The ENTIRE package
{every program in this ad.) on disk at £29.00. Free Secrets!
guide with every order.

Fast despatch, Cheque/P.O. or SAE to:

DOSOFT
2 OAKMOOR AVENUE
BLACKPOOL FY2 OEE

Overseas orders welcome. Please add 75p or £1.60 if
outside Europe.




The Silicon word

WORD PROCESSING IS PROBABLY THE
most common serious application for the
home computer. At some time, most
people want to prepare a well designed
and clear letter. The word processor
allows you to do this with ease. It also
enables you to amend errors before
printing the finished letter.

To see or not to see

There are two basic types of word-
processing: pre-formatted and post-
formatted. A pre-formatted word
processor shows the document on the
screen as it will be printed (with a few
exceptions) while, with the post-
formatted type, the document does not
appear as it will be printed but has certain
characters which indicate what will
happen to the text. Most post-formatted
word processors have a preview facility
which allows you to see what the letter
will really look like when printed.

Top of the form

Vizawrite, to me, is almost perfection. It
only lacks an 80 column screen (a
limitation of the 64, of course). It is easy to
use and all of the important functions
such as word wrap, mail merge,
tabulation, decimal tab and so on are
there. All the keypresses to format and so
on are logical and easy to remember;
except for mail merge and file
transportation a manual is almost
unnecessary. Some of the most impressive
features are:

- the facility to input a new format line at
any time throughout the document.
For example, you can insert new tab
stops if the style of the letter changes.

- the delete text function. If you press
the Commodore key and delete key
and move the cursor over the text to be
deleted, the text changes to white. To
insert text you then press the
Commodore key and insert, and the
following text shifts down. You can
now type an unlimited amount of text
between existing text.

BUSINESS

Printout

It is vital to receive hardcopy of what you
see on the screen, although some
packages tend to overlook this. Vizawrite
includes all sorts of built-in interfaces

BONANZA

which should make it compatible with
most printers.

It employs a very effective method to
make the most of your printer’s extra
functions. If your printer uses odd codes
to produce such things as italics, sub-

44 44 o
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script, or superscript, it is possible to
specify the escape code and chr$ to
‘ENABLE’ that particular function by
designating that code to the Commodore
key + a number. This is the only word

processor | have seen with this
specification.

40 column solved

Viza Software have overcome the

problem of a 40 column display very
effectively. It is possible to either type as
normal in which case the whole screen
scrolls to the left as text is inserted (which |
find off-putting) or press the Commodore
key and W (for width); the text is then re-
formatted to 40 column. Thus, you can see
everything you type at all times without
the off-putting scroll. If you press the
Commodore key and W again, the text is
instantly returned to the original width. A
post-formatted word processor is alright
when churning out blocks of text but |
find them hard to use when presentation
is important. No doubt, many people will
disagree!

=

Spellbound

Vizaspell is a spelling checker which is
loaded from within Vizawrite, Once the
spell check is over, the program returns to
Vizawrite with two keypresses. There is a
built-in dictionary which contains 30000

words and can learn many more. If you
have specialist needs, the dictionary can
be edited.

Legally binding

Vizawrite is probably the most expensive
of the most popular word processors, but
you get what you pay for.

It is equally capable of both home and
business use and | know of at least two
solicitors offices where it is their only
word processor. With their specialised
jargon, the spelling checker is ideal and
the time it saves has paid for Vizawrite
many times over.

| feel that, if you are going to buy a
word processor for the first time, or wish

to change your present system, you can't fee————

fail with Vizawrite. It's part of my

electronic office.
Black marks

One oddity present on Vizawrite is the
way in which it uses a micro full stop
instead of a space. This is an odd quirk
which appears to have no particular E
function. The micro full stop is too small
to get confused with an ordinary full stop
but | am at a loss as to why it is there.

My other moan is the start-up colours
on the screen. The first thing | do when
starting a document is to change the
colour combinations to black screen and
border with green text.




Silicon spreadsheets

Electronic spreadhseets are possibly one
of the most under-appreciated pieces of
business software on home computers. In
many cases, the spreadsheet is used as a
glorified desktop calculator. But, with
time and practice, a spreadsheet can be a
most valuable tool where any type of
numeric manipulation and forecasting is
required.

Going by the book

A very handy book is It will
not only work out formulae for solving
specific problems but also has models for
cash flow projection, job costing, work
analysis and so on which can be converted
to work on most good spreadsheets.

Cartridge disc and turbo

Vizastar is available in 2 different versions
- both are on cartridge (4K or 8K) which
also require a disc.

The screen display reminds me of the
Macintosh screen. Itistotally professional
with smooth and simple movement
around the screen.

Busicalc is more conventional. One
plus is its very impressive turbo load
system.

Spoilt for choice

In my electronic office, | find it hard to
choose between Vizastar and Busicalc,

Busicalc is purely a spreadsheet
whereas Vizastar is also a programmable .
database. But, both are excellent pieces of
software which illustrate just how good a
tool the Commodore 64 can be in a
business environment. Both work fast -
global calculation is noticably faster than
on most of the other spreadsheets listed
below.

On the minus side, the manuals are
helpful but do not stimulate the
imagination. Vizastar also contains an
excellent demo program which points out
some possibilities but still leaves the user a
little dry.

Setting a standard

Spreadsheets are one of the few programs
where a degree of standardisation is
present. From my experience, if you press
a particular letter, you tend to get the
same menu of choices. This does mean
that if you are in a situation where you are
using a spreadsheet in a business
environment on your micro, it would be
possible for you to have a similar
arrangement on your 64 at home. For
development and experimental
purposes, this is a tremendous help. | am

aware of one instance where a complete
cashflow forecasting model was set up on
a 64 and then transferred to aspreadsheet
on a Sirius. All the development was done
by one man at home.

It is hard to do a spreadsheet justice in
a demonstration in a retail outlet. A good
demonstration takes time, and in an

average chain store, the retailer probably
won't know much more than you. Try and
find somebody who already owns one,
and ask them to let you experiment.

Other offerings

Neither Busicalc or Vizastar are cheap but
both are well worth the money.

The spreadsheets mentioned below
are other goodies. But, beware, there are
some spreadsheets lurking around that
are so bad that they are hardly worth the
disc they are stored on. 5o, look before
you leap!

F==============




Money-go-round

Sales ledgers, purchase ledgers, cash
books and nominal ledgers deserve a
business supplement to themselves.
There are several available and the
intricacies are such that it is difficult to
recommend one in particular.

| Incapacitated

Most businesses have the same basic
needs as far as ledgers are concerned
although the methods used may differ
greatly.

One problem many people have when
they have been running programs like
these for a while is the sudden realisation
that they do not have sufficient account
capacity. Before buying, make sure that
you know how many accounts you have,
approximately how many invoices the
largest account may have and so on.
Ensure that the person selling you the
package understands your requirements.

Field testing

A problem with reviewing this type of
package is field testing. It is possible to
enter sets of dummy data and feel that
everything looks OK but, when a program
is being used fully and regularly, things
can be quite different. | must, therefore,
point out that my observations are based
either on dummy data or a few weeks side
by side true use.

My star buy based on these points is-
the set of software from Anagram.

Essentially, this is a cashbook, sales
ledger and purchase ledger. There are
other modules such as stock control but
these are not relevant in this context.

Anagram’s software has been available
for a wide range of Commodores for a
long time so the format they have found
! has been well tried and tested. They are as
' easy to use as ledger can be and are
professional packages.

The question of integration

There is no integration but then total
integration of modules would be
expecting too much of the 64. However,
the structuring of the programs is so good
that little ‘end work’ is required.

The manuals are clear and concise but,
if you don’t know how to run a ledger, it
may be worthwhile investing in a book
such as Bookkeeping Made Simple.

46 The sales ledger has help screens in
order to prompt you; these can be found
for most parts of the program where you
may encounter problems. Invoice
printing is part of the sales ledger and
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posting to the relevant account is done via
a separate option. Cash sales are entered
into a separate cash account.

The capacity of the software depends
on the amount of information thatis to be
stored on each account. But, Anagram say
that it will handle 220 accounts where
there is a maximum of 13 invoices per
account or 110 accounts where there is a
maximum of 25 invoices per account.

Anagram’s sales ledger is very
comprehensive and would not be out of
place in any small business.

Purchase ledger

This includes nominal analysis and is in
the same format as the sales ledger, so
ease of use is guaranteed. Capacities again
depend on how many transactions per
customer are needed but, as a guide,
Anagram say 150 supplier acounts and 50
nominal accounts with 4 outstanding
invoices per account or 75 supplier

ad Sales #
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accounts with 50 nominal accounts and 10
outstanding invoices per account.

Cashing in

The cash book is the easiest to get to grips
with and may be quite enough for
business where most trade is done in cash
and cannot justify running a sales and
purchase ledger. Its capacity is 50 analysis
headings with approximately 2500
postings of 100 analysis headings with 2000
postings. Once again, reports are
complete and very well laid out.

Extra, extra

Company Pack 123 from Impex is very
good. Bookkeeping for the cash trader
from Quick-Count is also very good as are
the others mentioned below. | have
intentionally omitted any packages that |
found unreliable or too hard to use.
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The printed word

Choosing a printer for your
Commodore computer can be
difficult. Due to the printer
port, some type of interface
will be needed in order to
connect a non-Commodore
printer.

The Commodore MPSB01 is
the budget printer in the Com-
modore range but its facilities
are rather limited, and the
other printers in the range are
not particularly easy to obtain.

The answer is to buy
another make and the
relevant interface. The most
popular non-Commodore dot-
matrix printer appears to be an
Epson compatible Centronics
type. These usually offer many
facilities not available on the
MPS801. Those choosing
daisywheel printers are also
going for the centronics type.

There are a wide range of
interfaces to drive a printer.
These can either be software
based or, what | call, hard units.
The software based interfaces
consist of a lead and driver
software., The disadvantage
with this arrangement is that
you may find that the driver
software conflicts in memory
with the program with which
you wish to use the printer.
There are no such problems
with hard units. My particular
favourite is the Turboprint GT
which was reviewed in the
December issue of Your Com-
modore.

Canon PW-108A

This is a near letter qualtiy dot
matrix printer. It is a little on
the large side, weighing a hefty
Bkg. Its speed isa nifty 160cpsin
ordinary mode and 27cps in
near letter quality mode. | have
seen better NLQ printers but
overall the print quality is very
good, and for me a lot better
than the Epson. It supports
enlarged type, condensed,
elite, proportional, 8/9 dot
graphics and, with a good
interface, these options are
easy to select. Paper loading is
easy except that, if you have
pin-feed paper and the lever is
set at friction, the paper fouls
up. There is a 2K printer buffer
which is useful on small print-
runs since it is sufficient to
release the computer fairly
quickly.

Juki Daisywheel

Canon PW-108A

Overall | found this fast,
very quiet, and reliable and |
would imagine it would be
long lasting even with high
usage.

MP-165

The Micro Peripherals MP-165
was another NLQ printer. Its
specifications were fairly close
to the Canon even down to
Sinclair ZX 80/81 type switches.
This would probably be a wiser
buy than a Canon. Not only is it
cheaper but it also uses Epson
FX ribbons which are usually
available at even the most
humble stationery shop - un-
like Canon ribbons which I had

great problems in obtaining. It
is not as quiet as the Canon but
the level was acceptable. It's
MNLQ mode (called fine on this)
was very good, with the bonus
that it could be turned on part
way through text print. With a
little practice | found | could
highlight paragraphs by
pressing the ‘fine’ switch at the
start of the paragraph and
pressing it again at the end.
Like the Canon, this
appeared to be a workhorse.

The JUKI Daisywheel

This typewriter/printer is for
those of you who are prepared
to sacrifice speed for high
quality printout. The Juki is so

slow in fact that | found | could
type faster than it could print
(...unusual but a great ego
booster).

The Juki does have " the
advantage of being a type-
writer as well but | would
imagine this would be the
choice of the irregular, low
volume user.

It has some nice touches
such as delete mode: you can
go back over a mistake, ‘lift’ the
old character, and overtype
with the correct character. It
also supported decimal tabs
and centering of text. But the
quality left a little to be desired
and it did look like a budget
machine.

The ribbon only lasted a few

E



MP-165

Norbain Micros Ltd,
Norbain House
Boulton Road
Reading

Berks RG2 OLT
Turboprint/GT

Tel: 0734 752201

£65

Canon UK Ltd
Canon House

2 Manor Road
Wallington
Surrey SMé6 0BW
Canon PW-108a

Tel: 01-773 3173

£349

Micro Peripherals Ltd.
Intec Unit 3

Hassocks Wood

Wade Road
Basingstoke

Hants RG24 ONE
MP-165

Tel: 0256 473232

£289

Juki (Europe ) GMBH

c/0 Akhter Instruments Ltd.
28 Burnt Mill

Harlow

Essex CM20 2HU

Juki 2200

Tel: 0279 443521

£269

Epson (UK)

Dorland House

188 High Road
Wembley

Middlesex HA9 6UH
Epson P-40

01-902 8892

£160

33333333311
il |

days and my attempts to obtain
a new ribbon proved futile and
so it sits here unused and
unloved.

The Epson

This is rather different to the
other three printers mentioned
here. It is a dot matrix printer
with what | would call fairly
standard Epson specifications,
i.e., enlarged, condensed,
emphasized, double strike,
underline, italics and graphic
modes. However, here is the
difference:

297 mm(w) * 62 mm (h) *
107 mm ().

For those of you (like me) that
were born before 1960 that
could be about as big as a
London bus. In fact it is about
11 inches wide % 3 inches deep
and 2.5 inches high.

Small, yes, but packed full
of fun. It will print on ordinary
paper or heat sensitive paper. It
is friction fed and, if you have a
portable, it is mains or ni/cad
battery powered.

A full 80 column print-out
might make you think that the
end result was printed out on
one of its bigger brothers, and
for only £160 (appx) it's on the
cheap side too. It is not
particularly fast 40cps (max) but
for the convenience of a mini
printer, its speed is worth
tolerating.

The print quality is very
good. There is a wvariable
density setting so you should
get a reasonable printout on
most paper although smooth is
recommended. The type faceis
very obviously Epson but thatis
not a bad thing.

For anybody who finds
space a problem this may well
be the answer. Now all | need is
to get my 5X-64 running on an
Ever Ready PP9!

Summing up

This has been a very brief look
at just four of the wide range of
printers that can be hooked up
to the 64. Before you buy a
printer, check the ribbon
situation. If the lid breaks the
printer will still work, if the case
splits, the printer will still work,
but if you cannot get a spare
ribbon you are stuck!

g
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Bits and pieces

Romag Ceaf Screen
Filter

When you are in front of a
screen for any length of time,
even the smallest refelction can
be a source of great irritation.
The Romag Ceaf screen helps
ease the problem. At its price it
is remarkable value. It is glass as
opposed to plastic and does get
rid of all but the most direct
reflections.

Velcro strips are used to fix
the screen to your monitor/TV
which is a little crude and
untidy but once there it is fairly
safe. There is little loss of
picture quality with the screen
in place and the whole effect is
more restful to the eye.
Because of the high density of
the screen you will need to
increase the brightness quite a
lot. There are other screens
available but most appear to be
close to £100. This isa crude but
effective solution at a fraction
of the cost. A good gift for the
compulsive operator.

Business

Ro Ceaf
_ rnlg “ Tel: 091-414 5524
 Screen filter £19.95
Zero Electronics -
149 Kingstreet {hhsh House) - ik
Great Yarmouth - Tel: 0493 842023
NR30 2PA ; i
- B0m Column t.lnl £73.85
Impex Software Ltd. .
Metro House R
Second Way Tel: 01-900 0999
Wembley B
Middlesex HA9 0TY : U
Textview 80 column cartridge R39S e

Zero 80 Column Card

This is a sophisticated piece of
kit which isn’t cheap. But for
the money, they could have
provided a decent manual
rather than the Double Dutch
translation which passes for a
manual.

The display was very
impressive - clear text, easily
read and a digital clock in the

corner. Ah! yes. The clock. Itis
about as accurate as Herr
Davies potting a black. The
time on the clock appears to be
Dutch summer time!

The word processor
provided is not too bad if you
like the post-formatted type
and it does have a preview
facility.

On the whole it is a nice
tool. It does not function with

much commercial software
but, if you write a lot of your
own programs and feel they
would look better in 80 column
mode, then this would be a
useful thing to get.

It certainly beats the Impex
Textview. | tried this on three
monitors and the text was
barely readable. | was surprised
since Impex releases are
usually good.

To avoid disappointment, fill out the
form below and send it off to the
Subscriptions department. You know it
makes sense!

SUBSCR

Whatever your interest in the
Commodore range of computers and

peripherals, you cannot afford to miss
a single issue of YOUR COMMODORE.

SUBSCRIPTION ORDER I am enclosing my (delete as necessary)

Cheque/Postal Order/International Money
FORM

Order forf P —
Cut out and SEND TO: (made payable to ASP Ltd) &
S Debit A ‘cgffﬂarrfaycard*
ebit my Acces: :
INFF;E;I EFLETNEAF;rl!g'HEWSElS-ISE (*delete as necessary) E
HEMEL HEMPSTEAD, sl i
HERTS, HP1 1BB Please use BLOCK CAPITALS and include post codes.

Please commence my personal subscription

Name (Mr/Mrs/RIBEL. .. i oo ehis sninsis snns o rvsns

YOUR COMMODOCRE withthe ............ issue (delete accordingly)
SUBSCRlpTl'ON £14.70 for 12 issues UK
RATES Addrass oL S R L S s i
(tick as £17.20 for 12 issues
Owverseas surface ]
I a ro riate .............................................
| i i ) £50.20 for 12 issues
i Overseas Air Mail Signature ____ Date




SET

<N

Provide your |
Commodore 64 with
an extra character set
with this utility from
J.A. Wolfe

i THE FEATURES OF THIS
utility are as follows:

1) Whilst providing the

alternative characters, the
: original built in ‘alpha’
“ characters are stiil accessible

although the left-hand
graphics are lost and the
numeric keys are converted
to the new graphic set.

2) The left-hand graphics now

3}

4)

3)

6)

become the new ‘alpha’
character set and are
accessed by using the shift
key with the usual character
key. This means that long
strings or print statéements
may be easily entered by
using the ‘shift lock’ key.
Pressing ‘run stop’ and
‘restore’ will reset the
standard character set.
Many other user defined
graphic routines consume a
lot of memory, but this
program only uses 1703
bytes leaving an ample
37208 bytes free in which to
store your program.

The new characters are held
in locations 12672 to 12759
and 12808 to 13025.

You may have the two
character sets displayed on
the screen simultaneously.

READY.

18006
10018
10020
18838
188406
1850
18960
19670
1@ese
19999
18408
16410
18420
18153
10146
10152
18166
18170
18120
18198
19260
18210
18226
18238
19240
19250
18260
16278
1226
18230
18300
18310
10320
18338
18348
18350
18360
18378
18380
18330
18480
16418
19420
18430
19448
104508
19460
18470
10450
184598
18500
19510
10520
18530
18546
18559

REM #dddddbbdbdhibbibEsesssssnss
REM W#CHAR® SET (C>1985 J.WOLFE ¥
PEM s#ddddddddbebibsibsbsdeniiss
PRINTCHR$(142)

POKESZ,48: FOKEG, 48
POKES6334 , FEEK ( 56334 s AND254
FOKE1,PEEK{1>ANDZ51

FORI=0TOS11:POKEI+12288,. PEEK(1+53248) : NEXT

FOKE1.PEEK(1)0R4
POKESS334, PEEK(56334)0R1
POKEL3272, (PEEK(S3272)ANDz2480+12

FORT=12803T013815  READDAT :POKET , DAT : NEXT
FORT=12672T012759 : READDAT : POKET, DAT : NEXT

FEM #dddekdbiisaprisss
FEM #%% ALPHR UDG"S *¥¥
FEM sl s g
DATAGZ,127.,99,99,127,231.231.8
IATAL27.99.99,118.118,93,127.,
DATAG3.115,115,96,96,99.63.0
DATA126,127,99,99,115,115. 126,89
DATAL27.,183,96,112.126,96,127.0
DATA127.111.96,124,124.96.,112.8
DATAGE3,99,96,111,1083,92,127.0
DATAL15.115,99,127,127.599,183.90
DATA127.24.24,24,28,28.127.10
DATAL1Z27,111,12,12,12,14,1<7.8
DATA102,110,126,126,120,127.1083.0
DATA112,112,112,112,96,99,127.8
DATA119,127.187.99,599,183,183.8
DATR1®3,115.,123.111,163.55,183.8
DATASZ. 1832,183,99,99,115.,62.90
DATA127,127,99.599,111,96,112.8
DATRGZ, 126,119,119, 162, 183, 127.8
DATAL27.99,183, 127,124, 182,115.8
DATA127.99,96,127.3,99,127.0
DATAL1Z27.91.24,24,24,56,56.,8
DATALB2, 162,102,182, 103, 193.63.0
DATA99,99,99,99,183,183.28.0
DATAL1S5.115.,99,99,187.,127,54.,0
DATA99,99,54,608.,68,54,59,8
DATA29,29,54,24.24.28,28.,0
DATA127,127.102,12.24,115,127.0
REM #¥dsfEssbkEssssesses

EEM #%# HUMERIC UDG‘S ###

REM #ldkEsssessssssbsss

DATAREZ. 1863, 111.,123,115.99,62,8
DATAZE, 28.60,12.12, 14,63, 8
DATAL2?.3.3,127.,96. 103, 127.08
DATAL127,99.7.,127.7.,99,127.,8
DATAL12,112,112,182,182,127.6,8
DATAL27.1159.112.127.3.599,127.0
DATAL127.,183,96,127.115,115,127.8
DATAL1Z27.99.7.31.,12,12,12.8
DATALZ7,115,99,127,99. 183, 127.8
DATA127.99.99,127.3,115., 127,
DATAZSS, 255, 255, 235, 235, 233,

RERADY.

- BhAs ™
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VIZASTAR 64

A SPREADSHEET,
A DATRBASE AMD
GRAPHMICS TDOD.
BLL INTEGRATED
INTD OME AMAZING

PACKAGE, .. AT AN AMAZIMGLY AFFORDABLE PRICE| THE LATEST DESIGN TECHNIOUES
COMBIME ULTIMATE EASE=OF=USE, WITH ALL THE SOPHISTICATION OF AN INTEGRATED
PROGUCT. .. ADVANCED SPREADSHEET FEATURES INCLUDE HIGH-SPEED MATHS FUNCTIONS.
1000 BY &4 WORKSHEET, PREOCRAMMABILITY, WIMDOWS, CELL PROTECTION. SEARCH AMD

SORT, TEXT EDITIMG, WORDPROCESSOR COMPATIBILITY.
INTEGRATED WITH A DO0-CHMARACTER PER RECORD DATABASE.
THE (ALY PRODUCT OF IT5 KIND FOR THE COMMODORE 64! SUITS MOST

PER ITEM...

SIMALTANEDUS GRAPHICS...
e 1o 250 CHARRCTERS

PRINTERS; SUPPLIED WITH EXCELLENT HANDBOOK. PRI 9

TOUR PROGRAMS

WILL REALLY

TREE OFF WITH

oL JETPACK &40 1OOF COMPATIBLE WITH
CHBH BASIC, JETPACK COMPILES BASIC
PROGRAMS INTO MACHINE CODE. RUMMING
UP TO 25 TIMES FASTER... AMD USING
P TO HALF AS MUCH MEMORY, TO GIVE
FASTER LOADING, OR BIGGER PROGRAMS !
AND 1T EVEN ACCEPTS BASIC EXTENSIONS
AMD MACHIME COGE ROUTIMES AS WELL!

HAS EVERYTHING

c7Viaster"64 Yo wm rm

TOP PROFESSIONAL STAMDARDS! BASIC IV.
MACHIME CODE HMOMITOR, AMD A5 POWERFUL

MEW COMMAMDS.., THCLUDING TOOLKIT.
BUSIMNESS BASIC. KEYED ACCESS FILES.

DISH DATA COMPRESSION. FORMATTABLE
SCREEN IOMES., MULTIPLE SCREENS: DATE
CONTROL, REPORT GEMERATOR, ZZ2-PLACE
ARITHMETIC, SCREEM PLOT. SCREEM DUMF.

COMMODORE 64/16 & Plus/4
PRINTER INTERFACE

with full

COMMODORE GRAPHICS

* ALL Commodore graphics on = Easily installed — fit & lorget.
ANY standard paralledl printer, * No extra power supply needed.

# Fully intelligant salf-contained * Plugs into serial port leaving
microprocessor controlled cartridge port free.
interface. * Full dot and tabbing facility.

* Works with all software and uses = Bulll-in status-self test report.

o e uw3so £89.95 inc var

COMPANY PAC 1%2x3°

THE COMPLETE INTEGRATED BUSINESS SYSTEM
THAT'S SIMPLICITY USE USE. SALES AND PURCHASE
LEDGER - INVOICING — STOCK CONTROL — NOMINAL
LEDGER ALL FOR ONLY

£98.95 plus VAT

80 COLUMN  |V.LP SMART TERMINAL

SCREEN MODEM CONTROL PROGRAM

E-X-P-A-N-D-E-R| o e o o ot ov micro
= Takes over video display.

* Expands screen to B0 columns.
* Takas sither 4k 2732 or
Bk 2764 EPROMS.
# Full technical details included | amulator * Sands and recenes in ML
with each cariridge. or BASIC « BAUD rate from 50 10 2400,

only £49.95 inc VAT all this for only £49.95 inc VAT

All prices include VAT, Post and Packing. Dealer enguiries welcome. Ring
01-800 0998 quoting your ACCESS or VISA card now — orf send your

""" IMPEX SOFTWARE LD

Metro House, Sacond Way, Wembley, Middlesex HAS OTY.

DR PRICE (D]'K) [39-9% [35.95 MO MRE..  n) FIR OMY £60,95!

VIZAWRITE &4 15 A HIGH-PERFORMAMCE .
vmwanE 54 LOW-COST WORD PROCESSOR WITH DM-SCREEN
FORMATTING,; THAT TAMES FULL ADYANTAGE

OF THE 64'S COLOUR,. GRAPHICS AMD MEMORY FEATURES... AND SUPPORTS YIRTUALLY
ANY PRINTER! WITH A COMPREMEWSIVE AMD EASY-TO-FOLLOW USER REFEREWCE MAMUAL «
VIZAWRITE IS THE ULTIMATE PERSOMAL COMPUTER WORD cson!  AVAILABLE OM
CARTRIDGE (L8995 [7R), prsw (£79:9% [6R) om wit VIZaSPeLL (£99:95 [85)

Phone or send for
further details

=% WANT IT TOMORROW? *=*

VIIASTAR

VIZASPELL
EASYSCRIPT {DI3K)
EASYSPELL {DISK)
SIMON'S BASIC (CART)
FIGARD &4 (DISK)

CALL US TODAY!

£99-95 IBS.00 MWULTIFLAN (US)
I55-95 §49.95 PRACTICALC

i76-00 I65.00 PRACTICALC (TAPE) £30-95 §34.95
15000 £41.95 HOMEBASE 1-4 [SUPERBASE] £17.95
£50-00 I41.95 STEPPING STOMES (SUPERBASE) 19.95
f06<75 £75.00 FRINTLINK 64 [INTERFACE} £79.95

PRICES INCLUDE 155 WAT AND ARE
CORRECT 0N GOING TOD PRESS.
OROER BY POST OR PHOME, WUSING
CHEQUE, ACCESS/BARCLAY CARD OR

OFFICIAL ORDER. DESPATCH IS BY
1A A T SR I e P ] TR L e, P R L |
LAKESIDE HOUSE. KIWGSTON HILL. SURREY, KT2 70T. TEL Ol1-546-T256

*== 0N 01-546-7236

(DISK) E10:9% 567.95
(DISK) L8450 139,95

(DISK)
{DI5K)

SAME-DAY 15T CLASS POST, PRE-
ROERS FREE. PRODUCT DATA
AVAILABLE OM REQUEST. REF A

BACK-UP PROBLEMS SOLVED

: Enables the quick and easy creation of back-up copies of all
DCL1 Dual Turbos, M/Code, Data Files etc. If your program can be loaded it will s
D be transferred exactly on a second detasette. Does NOT require a
atasette software or modifications to your computer COMMDDORE SOF TWARE SPECIALISTS
Interface ORDER A3 DCL1 Cur Ow
Price £10.00 (CBM 64 & VIC 20) Arcade/Action CEd4 RAP Price  Simulation/Siralegy 64 ARP Price
Archon® 1185 9.8951 Batile for Mormandy 1455 1TLTE1
Artec Challenga* 885 7.501 Combat Leader™ 1495 11781
A deluxe DCL1 with added facilities so that back-ups can be made Beach Head I* 995  BS@1 F15 Swike Eagle* 1495 1LTS!|
DGL4 Aud iD using one audio cassetie and one datasatte, or with two datasettes. Biue Max* 995 B.501 Fighter Pilol® 985 BS0I
u LED= indicate when data is b-;ing received 1raﬁ‘l:‘-?pif_.g[;l!3 ;_HII;EBI'I Bounty Bob Sirikes Back® ggg :ﬁ : T:m;-'v: Alrﬂ;:alilr: Coniral 1;%? 1i§r
b left permanently connected to the computer, the indicati CAD CAM Wariar : - riterdicion P ;
Recorder whon gatn 18 I:ming sent from the datasette, very useful for 'Imdmﬁg Cavldron 795 8501 Space Shullls o
Interface the start of data. CIiff Hanger 795 8801 Spitfee 4D 98 :ﬁr
Ideal for anyone with only one datasetie and one audio cassette. Dambusters 1185 B8S51 ?”l"‘" '"'""’i_lf o :l a5 12'?51
ORDER AS DCL4 Elite* 1496 1L7at Tigers Intha Snaw e A
Price £18.00 (CBM &4 & VIC 20 Falcon Patral 11 795 B85 1 747 Flight Smutabor 1295 1025t
S RN B ) ) Frak! BS5  7.501 Utiitles/Hardware Co4
Gryphon ESE =§1 g;iﬂen s Bas< |||;:-:a|; + Tape) :‘Tg" 'rﬁﬂmt
Hard Hal Mack® [ 801 Designars Penci 5 L
1541 LOADER CA-HTHIDGE HE,;".:—_.“ o 005 BS501 GASKi* 1495 1185t
mpossible Mission® BO5  7.501 Jeipack Comgiler” 1495 11851
= b 1 ! Lords of Midright a495 7801 Logo 2495 NASd
This CARTRIDGE will enable your 1541 disk drive to load Pastfinder” 995 705t Machee Code Tulor 1495 11881
approximately 4 itimes fsster and is compatible with most Piistop |1 §95 880t Music Keyboard (Disc or Tape) 2085 2156
commercial software, Although, there are slightly Taster turbo disc Pole Position® 095 @S0t PanorarmalH)® 1795 15.”:
Ioaders available, TRIGSOFT s GT LOADER Ia the only one (that we Psi Warmor® 895 T.501 Tory Har's An Master ‘FJ a5 :ﬂ i
i are aware of) that retains full disk error checking and as it is a Quo Vardis i 99? A.50 1 Wheia Lignining BEs 15801
| 1541 GT cartridge is always available for instant use. Raid over Moscow gg; =ﬁ1 Eﬂlﬂl‘a-“ 'ﬁ; e 505 I8 &
isk Loader Abbreviated LOAD/SAVE commands are ‘bullt in' eg typing LOAD e e i 685 BB| DFM Dasbase 2400 2045d
Disk Loader “figname will load file etc. Typing LOAD"S will dispiay the directary Shadowlre 995 T.851 Dary 64 2695 23.70c
Gartridge to the screen without affecting basic memory. An ON/OFF switch is Snool e Rapids 785 §.S501 Easy Stock 7500 63.90d
fitted so there is no need to remove it in the unlikly event of software Soalunker® 995  B.801- Forecasier 1995 15.801
conlict. Spy Humter 9595 B501 Invostal 3000 25554
Just think, from the moment that you turn on, you will be able o Super Pipetine || 995 8501 Practicalc 84° WES 29201
load programs 4 times gquicker. Tr Na Mog 895 7981 Superbase 64 Bzr‘:_l.'l BE.0D o
ORDER AS GT LOADER Up n' Down® G895 8801 Siockaid 3000 25554
Price £20.00 (CBEM 64 WITH 1541 DISK) Adventure CE4 Vizastar 64 (XL4) Bo9s #9.00cC
AMAzon 1995 18000 Extensive ralﬁ = Call for discount prices
; Forbidoen Fores!* Bo5 TS0t Educational CHd :
ET1 This resst unit plugs into your computer enabling a resat without Gramiing 855 850t Commodore '0° Level Subpects 9 9? B.50
HEE arasing the program. Heroes of Kam® 700  8.001; First Steps with Me Men. B.&5 T.501
ORDER AS RESET1 Price £3.00 (CBM 84 & VIC 20) Lords of Tima 885 8.50t German Masier level A/B B85 T.501
Realm of impossibility® 955 A801 Lo n ‘0" Level Subjects 7 ':1; 6.501
Spidedman 7 3? ;ﬁ: E-:l'l- L ] rsﬁim 10:‘m_-h:|re" 33.5: ;ﬁ :
Tal r T a8 ] LI inikireg (7+) 6 1
4 * * 10 DAY MONEY B_Ac“ GUAHE""TEE BN T'a:rl:?:lladg Ouast 1485 1L75d Star Seeker 95 8801
wah-.ynl frllﬂdund your payment leas postage if any hardware item is returned undamaged Wich's Cauldran 78S 8801 Extensive range - Call for discount proces
within 1 ays | = casealie lape o = diskelle © = AOM carrigge  * = Disc virson availabe
- F Y IN IVE 5
(DU‘TEI'E::EEE;L:EII_ I;:IHJIGEE i e e el e e HUNDREDS MORE TITLES AVAILABLE - ALL AT DISCOUNT PRICES
3 . ¥ 2 = ST 16 PLUS 4 & VIC 20 fitles avadable = ALL wih similar discouns 1o C64 **°
gand to mail order depts at either Bradford or Grimsby Please send stamp for our Complete list, (State which Computer)
TRIGSOFT Dept PCT TRIGSOFT Dept YCA, Please include 50p for Past and Packing (T1 oulside UK) for all orders kess than £20
29 Holme Lane, 161-163 Rutland Street, Cheques or Postal onder with ofder 1o
Bradford, G“'"“".{- UK Soft Centre Ltd
BD4 DA, South Humberside, DN32 TND.
Bradiord dept for mall order only.  Tel 0472 48304 PO Box 36 DUNSTABLE Beds LUG 2NP
i Please send SAE for free catalogue (Callers welcomed at Grimsby dept Telepehone: Dunstable (0582) 607929
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Take advantage of a very
special offer and dazzle your

friends with your amazing
artistic ability.

CONGRATULATIONS! YOU'VE WON
the chance to add truly professional
graphics to your programs. Mo, we're not
going to provide our readers with their
very own Tony Crowther clones but we
believe we can offer the next best
alternative - a character designer used by
a major software house to create its own
best-selling games.

Your Commodore, in conjunction
with Home Computing Weekly, are
offering Virgin Games’ Character
Designer at a price we're sure any of our
readers can afford. For 99p, plus a few
hours spent studying the documentation
on the following pages, you could soon
be emulating (or maybe even surpassing)
the works of art screaming from the
screens of games such as Falcon Patrol Il,
Sorcery and Virgin's latest Arcade
Adventure, Gates of Dawn.

But, that's not all. With your Character
Designer, you will receive a competition
coupon which will allow you to enter the
Your Commodore/Home Computing
Weekly ‘Design a screen’ competition.

Once you've got to grips with your
Character Designer, use it to design a
screen. Send your work of art to Virgin
Games before the closing date of July 31st,
1985. The winner will be the reader who,
in the eyes of our panel of judges has
produced the most professional and

artistic screen with the assistance of their -

Character Designer. The panel of judges
consists of Jeremy Cooke of Virgin Games
and the editors of Your Commodore and
Home Computing Weekly.

And, the prizes? The first prize will be a
day at Virgin Games and the thrill of
seeing your graphics used in a Virgin
game. The 40 runners up will each
receive a copy of Virgin's Gates of Dawn.
How could any aspiring programmer
resist such an offer?

Don't delay! Fill in the coupon below
and send it with your cheque for 99p,
made payable to Virgin Games, to:

Virgin Games Ltd.
2-4 Vernon Yard London W11.

e ————————
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THIS EXTREMELY POWERFUL PIECE OF
professional software allows you to edit
up to four individual character sets
containing 256 characters each - a total of
1024 characters - in memory
simultaneously. The use of raster
interrupt techniques enables the entire
character set to be redefined without
affecting the main screen display.

With most character designers if you
redefine your alphabet to look like, say,
Space Invaders the on-screen prompts
will turn to Space Invaders too! Not so
with Character Designer!

screen or to design a screen for use in a
BASIC or machine code program.

Loading

To load type: LOAD"|( g

(press ENTER)

To run type: S5YS 16384 (press ENTER)
This program requires a joystick

plugged into port 2

If the computer has just been switched
on or you haven't loaded a character set,
the bottom of the screen will contain
garbage, both in the character set itself

Although designed for the
professional user Character Designer is
extremely user-friendly and suitable for
anyone who is willing to spend a little time
reading this documentation to familiarise
themselves with the scope of commands.
All commands are entered with a single
keypress, or via the joystick, and a help
screen is available displaying the options.

The program is written in 100%
machine code and occupies only 5K of
memory including the HELP screen. It also
includes a screen designer enabling you
to see the characters in combination on-
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Please send me ... Character Designer(s) at 99p each.

|
|
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To: VIRGIN GAMES LTD, 2-4 VERNON YARD, LONDON W11.

and in the space above. The six lines
above the set are all spaces (character 32).
You can rid yourself of this unsightly mess
by redefining character 32 to be totally
devoid of “set” pixels and thus a genuine
empty space. Alternatively you could
copy one of the Commodore sets, or load
a previously saved set.

If at any time you return to BASIC by
hitting RUN/STOP and RESTORE, the
program can be restarted without loss of
data using SYS 16384.

If you wish to have a small BASIC
program in memory at the same time as
Character Designer, after loading
Character Designer type:

POKE 52,15:POKE 56,15:NEW
to lower the top of memory to 3840 then
load your program and enter SYS 16384

Character sets

On the Commodore 64 all graphics are
handled by the dedicated VIC Il chip.
One drawback of this chip is that it can
only look at 16K of memory at a time. This
16K needs to contain all of the data for the

?' =l======'=='='='='==*
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character set(s), sprites and screen data
(See Memory Map).

If a screen is drawn in hi-res mode, 9K
of memory is used in total out of the 16K
available, which is why most commercial
programs tend to use a character mode,
but instead of being letters these are
redefined to make up a small part of the
picture and are then placed together on
the screen.

To define such characters without the
aid of a utility such as Character Designer
involves sketching your design on graph
paper, testing your binary arithmetic
converting the sketches to date, typing in
endless lists of data statements and then
finally running a BASIC program to POKE
the characters into memory.

Character Designer allows you to
the TV screen or monitor instead of graph
paper, then it does all of the calculations
and POKEing to memory. The data is
saved to tape or disc as a block of memory
which can be loaded from within a BASIC
program or as part of a machine code
program eliminating the time-consuming
use of DATA statements.

Character Designer enables you to
work on 1024 characters in memory at the
same time. These are divided into four
sets of 256 characters, each occupying 2K
of memory. Your program can use any of
these sets instead of the Commodore sets
and even switch between sets during a
program with a simple POKE (see
Switching Character Sets).

You could redefine the alphabet to
give you, say, gothic script or italics or
even a futuristic character set for use in
your latest space epic. Or maybe by
defining blocks of characters as walls,
trees etc, you can create amazing
backgrounds over which sprites can do-
battle, or whatever it is sprites care to do!
At the risk of sounding clichéd, the only
limit is your imagination!

Character Designer offer!

00000000

00000000

Colour table

One method often used in commercial
software to save time and memory and
help simplify programming in multi-
screen games is to allocate a colour to
each character. This method is used by
Character Designer.

The character designer section allows
you to set the colour of each character.
This colour is stored in a 256-byte table
(one byte for each character in the set)
and is primarily used by the screen
designer when printing a character.

As with the character set the colour
table can be saved to tape or disc and
loaded again for use in your own
program.

Memory map

The diagram below shows how Character
Designer is located in RAM along with the
character sets, colour table etc. (See also
Programmer’s Reference Guide, pp 104-
105).

Using the Character Designer
Screen layout

1 Grid on which an 8 x 8 pixel character
can be edited.

2 Character set: the current set of 256
characters.

3 Cursor indicating character being
edited.

4 Character being edited, displayed
along with its “POKE code”.

5 Mode indicates current process.
Should read EDIT or SELECT.

6 Current set, numbered from 4 to 7.

7 Multi-colour indicator - reads ON or
OFF. The coloured figures show the
selected multi-colours.

As mentioned in the section on
loading Character Designer is run by
typing SYS16384. If the computer has just
been switched on or you haven’t loaded a
character set the bottom of the screen will
contain garbage, both in the character set
itself and in the space above. The six lines
above the set all contain ‘spaces’ (i.e.
character 32). When you run Character
Designer the screen will appear full of
unsightly garbage. Clearing character 32
of any set pixels (making it a true empty
space) will clear the top six lines and
loading a Commodore character set or
one of your own will make sense out of
the bottom lines.

Select mode

5

This is the mode of the designer when first
run, allowing you to move quickly to any
character. Using the joystick in port 2 the
character to be edited, indicated by the
flashing cursor, can be selected from the
current character set. The cursor can be
moved in all four directions. When the
fire button or any key is pressed the
designer goes into EDIT mode.

Edit mode

Once your chosen character has been
selected and button or key pressed you
will be in EDIT mode. As suggested by the

[
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name, all editing commands are entered
in this mode. The most important
function is the ability to turn on or off
individual dots on the grid, which
correspond to pixels of the character. The
purple filled circles indicate “on” pixels
whilst the green hollow circles indicate
“off"” pixels. The white circle isthe cursor,
controlled by the joystick. Pressing the
fire button switches the pixel from off to
on or vice versa. The actual character can
be seen below the grid.

As well as being able to design the
character directly, there are a large
number of commands that can be input
from the keyboard. These are described
as follows.

Editing commands

The commands are all initiated with a
single key press and are detailed in the
order they appear on the HELP screen.

1 Left arrow and up arrow — mirror
These keys mirror the character on the
grid horizontally and wvertically
respectively. NB. These are not the cursor
keys but the keys to the left of the “1" key
and to the right of the “*" key.

2 I-Invert

Inverts the character on the grid: i.e. all
“on" pixel off or vice versa.

3 R —Rotate

Each press of “R” rotates the current
character 90 degrees anticlockwise.

4 Cursor keys

These scroll the character on the grid one
pixel in the appropriate direction with full
wrap-round.

5 Shift /CLR

Clears the grid, making the current
character a space.

6 Home

Returns the cursor to the top left of the
grid.

7 € — Copy

This powerful command enables any
character from any of the four sets to be
copied to the current character. When
“C" is pressed the mode changes to
“COPY"", the bottom cursor stops
flashing, and the prompt “SET?" appears.
If the “L" key is pressed the designer
cycles through the four sets (as described
under LOCATE). When the desired set is
located, or if you wish to copy from the set
on show, simply move the joystick or
press the button. The prompt will change
to “CHAR?" and the cursor will start
flashing. The character to be copied can
now be chosen with the joystick as
described later in the section dealing with
SELECT MODE, i.e. assoon as the button is
pressed that character and its colour will
be copied to the current character.

8 X — exchange

This enables the current character to be
swapped with another character from the
same set. On pressing “X” the mode
changes to “XCHANGE". Simply select
the character with which to swap the

current character by moving the joystick
until the cursor covers it and then press
the button or any key.

9 CBM/C — CBM U/C

Will copy the entire upper case
Commodore set into the current set. The
mode will change to “CBM U/C". If you
do not wish to copy the set press “N”
otherwise press any other key to
complete the copy.

10 CBM/V — CBM/LC

As above but will copy the lower case
Commodore set.

11 L — Location

This is used to choose which character set
to edit (sets four to seven). Pressing “L"”
moves you to the next set, If the current
set is seven, the next will be four.

12 § — Select

This puts the designer into SELECT mode.
13 N — Next

Will advance to the next character. If the
current character is 255, this will have no
effect,

14 P — Previous

Will go back to the previous character. If
the current character is 0 this will have no
effect.
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15 SHIFT/N — Number

This allows you to input a character as
eight decimal numbers. When SHIFT/N is
pressed the mode will change to
“NUMBER"” and a prompt ‘=" will appear
by the top row of the grid. A decimal
number (0-255) can be typed in followed
by RETURN. If a number greater than 255
is entered it will disappear leaving just
the prompt. If there is no number
following the prompt when RETURN is
pressed it will have no effect on the

current row. This is then repeated for the
remaining seven rows.

16 D — Data

This prints eight items of data in decimal
alongside the character. This list will
disappear when any key is pressed.

17 F1 — Character colour

Advances the colour of the current
character.

18 F3 — Multi-colour 1

Advances multi-colour 1.

19 F5 — Multi-colour 2

Advances multi-colour 2.

20 F7 — Background

Advances background colour.

21 SHIFT/F7(F8) — Border

Advances border colour.

22 M — Multicolour ON/OFF

Turns multi-colour mode on or off.

23 K — Colour all

Will change every character colour to the
colour of the current one.

24 shift/L — Load

Loads a file. See Cassette and Disc
Operation.

25 Shift/S — Save Set

Will save the current character set.

26 Shift/C — Save colour table

Will save colour table.

27 Shift/A — Save screen

Will save the designed screen.

28 H — Help

will display the HELP screen.

29 Q — Quit

Will enter the Screen Designer.

NB Where the instructions say “press any
key" (e.g. to leave SELECT mode) if the
key pressed is a valid editing command it
will then be executed.
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Character Designer offer!

Cassette and disc operation

These are the system messages as they
appear on-screen:

SAVE COLOURS Type of save or
load

Type of device
you are using
The name you
give your file

CASSETTE OR DISC
FILENAME BRICKS

then:

PRESS RECORD ANMD PLAY ON TAPE
oK
5AVING BRICKS

PRESS ANY KEY

When any load or save command is
entered the screen will clear and the
following will appear:

a The type of operation (LOAD, SAVE
CHARS, SAVE COLOURS or SAVE
SCREEN)

b Select device - press C or D to select
cassette or disc, followed by RETURN
to confirm your choice. Character
Designer will remember the previous
device used, so normally you will just
need to press RETURN.

¢ A filename of up to 16 characters can
be entered from the keyboard
followed by RETURN. Delete may be
used as normal but the cursor keys and
INSERT will not work. The only
occasion on which a null file name
can be used is during a cassette load.
When using a disc drive “@0:NAME"

can be used for a save and replace and-

wildcards can be used for loading.

If using cassette the border will change
to light blue and the prompt “PRESS PLAY
ON TAPE" or “PRESS RECORD & PLAY
ON TAPE"” will appear. The screen will
then blank and your Commodore 64 will
load or save in the normal manner.

d After the load or save is completed,
pressing any key will return you to the
designer in SELECT mode.

Screen designer

To enter the Screen Designer section of
Character Designer press “Q" in EDIT or
SELECT mode. If no screen has been
designed or loaded you will see a screen
full of garbage. Press SHIFT/CLR to clear
the screen.

At the top left of the screen a white
cursor will be visible; this can be moved
around with the joystick. Pressing FIRE
will put the current character at the cursor
position. The character can be changed
either by returning to the character
designer and SELECTing a different
character, or by pressing 'S or “G” (see
below).

MB Only characters from the same set may
be used on screen at any one time. The set
used by the Screen Designer will be that
currently chosen in character designer
mode.

Summary of screen designer
commands

SHIFT/CLR  Clear screen
HOME Home cursor
SPACE Put a space at cursor

position
FIRE BUTTOMNPut current character at

cursor position with
colour from colour
table

G get new character -ifGis
presesnt the character
under the cursor be-
comes the current one

T enter TEXT mode. The

cursor will turn green

and text can be entered
from the keyboard. To
exit TEXT mode press

RETURN NB: Text mode

assumes that the alphabet

is in the normal Commo-
dore upper case position,

i.e. A=1, Z=26

quit Screen Designer and

return to Character

Designer in SELECT

mode

D Display current character
at cursor position. When
“D"” is released the
character will disappear

F1 change cursor colour
from white to black or
vice versa

5 ! select a new character;

this will only work if the
cursor is on the bottom
eight lines. These bottom
eight lines will be
replaced by the current
character set. The cursor
may be moved around as
usual and pressing FIRE
will select the character
under the cursor. No
other commands will
work while the character
set is displayed. The set
will turn off automatically
when the cursor is
moved out of the bottom
eight lines and the
bottom of your screen
will reappear unharmed.

Hints and tips

This section is intended for the beginner
but contains much information of use to
the more advanced user.

Creating multi-colour graphics

In its normal hi-resolution colour mode
the Commodore 64 can only display two
colours in each character square: the
background colour and the character
colour. Luckily itis possible to display four
colours in one square at the cost of
halving the horizontal resolution.
Although this give the graphics a slightly
chunky look, much more colourful
displays are possible.

Instead of a character being eight
pixels wide, as in hi-res colour, a multi-
colour character is only four pixels across,
each pixel being twice the width of a hi-
res pixel. this means that with Character
Designer we are able to use two dots for
each of the four horizontal pixels with the
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colour chosen according to the chart
below:

OFF OFF Background colour
OFF ON Multi-colour one
ON OFF Multi-colour two
OM ON Character colour

You will notice that the chart says that
when both dots are “on” the double pixel
will be displayed in the character colour.
This is not quite true. If the character
colour is between 0and 7 (black to yellow)
the character will be displayed in hi-res. If
the colour is between eight and 15 it will
be displayed in multi-colour with the
character colour appearing as character
colour minus eight, e.g. if the character
colour is 10 (light red) and multi-colour is
on, any double pixels with both dots “on”
will appear as colour 10 - 8 = 2 (red).

To demonstrate this try setting multi-
colour one to light blue, multi-colour two
to white and the character colour to red
and switch multicolour ON. Then enter
the following data into a spare character
using NUMBER.:

85, 170, 0, 255, 85, 170, 0, 255

You should see a red character like
Figure 1. Now use F1to advance the colour
to yellow. Press F1 three more times and
the characters should look like Figure 2

You will notice that we are restricted
to using the first eight colours (the ones
printed on the keys) when using multi-
colour, but if we wish to have the
character actually appear in multi-colour
we need to add eight to the desired
colour code. No such restriction applies
to the multicolours themselves where we
can choose from all 16 colours. (See also
Programmer’'s Reference Guide pp 115-
119.)

Figure 1 Figure 2

Using graphics in your own
programs

If you wish to use a character set you have
designed in your own program you will
need to use a program similar to the one
that follows:

T x=x+]
2 IF x =1 THEN LOAD “CHARS"”,1,1
3 REM YOUR PROGRAM

When run this program will firstly load
-the file called “CHARS"”, presuming of
course that it is saved on tape after your
program or you change tapes after your
program has loaded. This will cause the 64
to continue running the program from
the first time. (After a LOAD from within a
program the 64 performs the equivalent
of a GOTO (first line) retaining all
variables.) After loading “CHARS"” X will
no longer be equal to one, so your
program will Tun as normal. This will also
work with several files as below:

X=X+1

IF X =1 THEN LOAD “CHARS"”,1,9
IF X =2 THEN LOAD “COLOURS",1,1
IF X =3 THEN LOAD “SCREEN",1,1
REM YOUR PROGRAM

o W pa =

You will need the programs saved to
tape in the following order:

1 Your program 2 “Chars” 3 “Colours” 4
“Screen”

While developing a program you
might like to have the files saved on
separate tapes. In that case try putting
some sort of prompt in line one:

1T X =X + 1: IF X<4 THEN PRINT

“CHANGE TAPE THEN PRESS ANYKEY":
WAIT 198,1:POKE 198,0

NB: WAIT 198,1 will stop the program
until you press a key and the POKE will
clear the keyboard buffer.)

Switching character sets

To choose which character set to use
POKE 53272,X where X is one of the
following values.

X Set Comments

0 2 Commodoree Upper case
(default)

22 -3 Commoadore Lower case

24 4

26 5

28 6

30 7

Note that if you move the screen from
its normal position (1024 - 2023) the value
of X will need to be changed accordingly.
See also Programmer’s Reference Guide
pp. 103-104,

Turning multi-colour on and
off

To turn multi-colour mode on POKE
53270, PEEK (53270) OR 16.

To turn multi-colour mode off POKE
53270, PEEK (53270) AND 239

s e
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POKEing the screen

Printing to the screen using strings of
cursor characters is a rather tedious
method and also suffers from a certain
sluggishness. It is often better to POKE
directly to the screen memory.

If we first assign the following
variables:

X = column number (0 - 39)

zy = row number (0 - 24)

SCREEN = 1024 (this is the usual position
but it can be altered)

COLOUR = 55296 (the start of colour
memaory)

the addresses to be POKEd can be simply
worked out with the following formulae:

PS=40*Y + X
POKE SCREEN + PS, (character number)
POKE COLOUR + PS, (colour code)

e.g.
100X = 20:Y = 15
TOPS=40*Y + X

120 POKE SCREEM + PS,1
130 POKE COLOUR + P5,1

will print a white “A™ near the centre of
the screen (providing that SCREEN and
COLOUR have already been defined).

Using the colour table

If in addition to defining SCREEN and
COLOUR we define another variable

CTAB = 21504

and use CHAR to hold the character
number, the following subroutine will
print a character using the colour table -
created with Character Designer.
TOPS=40*Y + X

110 POKE SCREEN + PS5, CHAR

120 POKE COLOUR + PS, PEEK (CTAB +
CHAR)

130 RETURN

Background and border
colours

To get the colours of the background,
border and the multi-colours:

Border - POKE 53280,X
Background- POKE - POKE 53281,X
Multi-colour 1 - POKE 53282.X
Multi-colour 2 - POKE 53283,X

where X represents one of the following
colours:

0 Black 8 Orange

1 White 9 Brown

2 Red 10 Light red

3 Cyan 11 Dark grey

4 Purple 12 Medium grey
5 Green 13 Light green

6 Blue 14 Light blue

7 Yellow 15 Light grey

Character Designer offer!

Downloading a screen

You may wish to use a screen you have
designed using Character Designer in
your own programs. To do this set up the
background, border and multi-colours,
choose the character set and turn multi-
colour on or off as desired, then use one
of the following subroutines to download
the desired screen on to the real screen.
NB. You must have loaded the screen,
character set and colour table
beforehand.

BASIC 1000 5CREEN =1024;:COLOUR
= 55296:CTAB = 21504
10710 52 = 24576:REM
DESIGNED SCREEN
1020 FOR 1 =0TO 999
1030 CH = PEEK(52 + 1)
1040 POKE SCREEN + I,CH
1050 POKE COLOUR +1, PEEK
(CTAB + CH)
1060 NEXT |
1070 RETURMN

1000 FORI= 0T045:READA:

Code LoadiPOKE49152 +1,A:NEXT
1010 DATA 169,216,133,196,
169,4,133,252
1020 DATA 169,96,133,254,160,
0,132,195
7030 DATA 132,251,132,253,
177,253,145,251
1040 DATA 170,189,0,84,145,
195,200,208
1050 DATA 243,230,196,230,
252,230,254,165
1060 DATA 254,201,100,208,
231,9%

To download the screen type: SYS 49152
(RETURN])

NB. This program will overwrite any sprite
pointers.

Moving blocks of memory

There may be times when you wish to
move a character set, screen or even a
colour table to a different place in
memory. Theshort program below will do
this for you.

10 FOR1=0TO LL-2
20 POKE DD + |, PEEK (55 + 1)
30 NEXT |

Where LL is number of bytes to be moved
as follows:

Character Set 2048
Screen 1000
Colour table 256

DD = the address you want to move the
block to

55 = the address you want to move from
(see the Memory Map)

Sprites

If you wish to use sprites in your program,
remember to leave room for your sprite
data. (The space occupied by a character
set can hold the data for 32 sprites). Note
also that the space occupied by the ROM
image (sets two and three) can’t be used
for sprite data.

Banking the VIC chip

As mentioned earlier, the VIC Il chip can
only look at 16K of memaory at a time. It
usually uses the first 16K of memaory. This
can cause problems as any character sets
or sprites limit the amount of memaory
available to BASIC.

One solution to this is to move the VIC
chip to a different location. The only 16K
that is completely free is that from 16384
to 32767.

This is done using the following
commands:

POKE 56578, PEEK(56578) OR 3
POKE 56576, (PEEK(56576) AND 252) OR 2

Now all of the character sets, sprite
data, and screen locations will need to
have 16384 added to their addresses. The
program in the section Moving Blocks
of Memory can be used to move the
character sets. (See also Programmer’s
Reference Guide pp 101-102.)

The example sets

Included in the package are two example
character sets. The first, ADVENT. SET is a
“gothic”-style alphabet together with
some characters to make up a picture of
the type in many graphic adventures. This
loads into the designer at SET 5. The
associated colour table and screen are
called ADVENT.CLR and ADVENT.SCR
respectively. For this set multi-colour
mode needs to be on and the multi-
colours should be light grey and mid grey.

The second example, which loads at
SET 6, is a double-sized alphabet that
could be used in an educational program
along with a picture of a cuddly toy. The
files are called TEDDY.SET, TEDDY.GLR
and TEDDY.SCR. To see the picture
properly, multi-colour mode has to be
switched off. A rather challenging
exercise might be to write a program to
convert an ASCII string to these double
height characters and PRINT or POKE
them to the screen.

Bibliography There are many, many
books on the market about the
Commodore 64, especially concerning
graphics. There is only one which is
absolutely essential and has been referred
to throughout this manual: Commodore
64 Reference Guide, published by
Commodore.
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Allen Webb doodles with
Cheetah’s sweet talker and
RAT.

Sweet Talker
£24.95

IN COMMON WITH MANY OTHER
products of its type, the Sweet Talker
speech synthesiser comes in the form of a
cartridge. The bonus with this product is
taht it is connected to the user port. This
means that the cartridge slot is left avail-
able. Since the Sweet Talker does not
interfere with the operating system, it can
be left in place most of the time. The
audio output leaves via the audio/video
connector.

This package uses the allophone
approach to generating speech. This
means that rather than having a fixed
vocabulary of words, you are given the
ability to create a huge range of sounds.
This is achieved by splitting speech into 63
sounds or allophones. These are
combined, rather like syllables, to create
words. The system adopted by Cheetah,
however, is somewhat fiddly. Each
allophone must be converted to a
numerical code and this code used by a
machine code routine to create the
sound. This means that you must perform
the tedious tasks of converting words into
allophones and then converting the
allophones to data. | have seen better
approaches to dealing with this problem.

The clarity of the speech generated by
Sweet Talker is good but has a rather
mechanical timbre similar to that TV
favourite Metal Mickey. The absence of
intonation somewhat hinders the
flexibility of the system, but the quality is
above average. The package comes with a
demonstration cassette,

Overall, this is a good product
which is worthy of serious consideration.

Reviews

CHEETAH

Cheetah gets RATted!

RAT (Remote Action Transmitter)
£29.95
Ch4

MOST OF US OWN JOYSTICKS AND
appreciate the limitations of using a cable
to connect it to the computer. The RAT is
an alternative approach to joystick
control. The system operates in a manner
similar to remote control TV systems and
comprises a transmitter which you hold
and a receiver which plugs into the

joystick ports. When you press a control
on the transmitter, an infra-red signal is
sent to the receiver. This is converted into
a form which the computer can interpret.
The upshot of this is that you can sit in
your easy chair and play space invaders on
your computer at the other end of the
room.

The transmitter is not so much a
joystick as a pressure sensitive pad. A disc
with eight dimples provides the usual
joystick type movement. The dimples are
provided to give a tactile reference point
so that you know which bit you're
pressing. A single pressure pad providesa
fire option.

The first obvious impression you get

\ when using the RAT is that it's trickier to

“Luse than a joystick. | found it difficult to
| press a specified position quickly. This was

; particularly crucial on games such as

Y Impossible Mission which require
dexterity. No doubt with a lot of practice it
will be possible to achieve sufficient skill
on the RAT, but many may find it
daunting. Couple this aspect with its high
price and you have a product which may
have a limited market. This aside, it is a
very well-made product which functions
faultlessly.

. A sweet-talking buy
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64 Game

8 REM DOGF 1 GHT BY F g TOLT 1835
4 REM WHT

3 PUKESSE?EJEEJPGHEEEEEﬂfETPEHEEBEEIJE-H$=”I!‘“r“ .

: SI=54E?E:522542??353=542735PDKEEE4612941LI=3

28 GUTDEQEE@

48 PDKEEEﬂEJ2345PUKE251;EiPDKEV*EEJBfFUET=ETD155TEP2fPGKEH*T,B1HEKT
28 V=53248190KEU31651PDHEV+IJ155=PDKEESIJE:PGKE?+3?JE:PUKEV+EEJE
85 REM RED wHT ELL

16g PDHEEBE?EJEﬂipﬂKEESEEE;SJPQHEEEEBI,3-H$=“ﬁ/1ﬂl/"

118 PPINTDHR$i14?JI=FDRT= TDE&iPRIHTTHECEEJH$1HEKT

IS ¥=53245: FOKEY+21 + 25 FPOKEZG41 212: FORT=4; TO45 : POKEv+T, B:NEXT
128 PDKEU+35,9:PUKEH+E?,ESE'PDKE54236=311PDKE542351245

121 REM HOr- S¥CRD

122 GDEUEIEBBiB$=“HMME"JPDKEEEEJQ

125 E?SEIEBBfPDHE¥+4EJl

138 K=198412=?11ED=54E?EZB=85PDHE563251SP'PQKEV+21;H$

135 IFPEEKfESEﬁ}ETHEHS=E+EE?PDKEESBJ3

137 IFS}HITHEHHIES

133 REM S¥CR

14n PEIHTHITHH(EEJ;S1PRIHT“HHH“THB{3€JIHI

145 PDKEHrZiPDKEK+EGfEFZ=Z+I1IF2}?ETHEHZ=?I’H=H+I

393 REM HOM-CRp BLU

1666 FRIHT”H&“'PPINT?HE&EEJ”EEEDFE"

1865 REp S¥CRD

16816 PPIHT“HMH"THBEEEJ"HI~5E"

1819 Ry SHCRD IHCRI- ]

1826 PPIHT"HMM"THBfEEF"LIVEE”a”!ERIIIIPLI
1825 pep S¥CRD IWCRD- i

18z5 PRINT“HMM”THB&BEJ“LE?EL";”!HMIIIIPLE

2885 3?5518111PDHE£B4E-£53:PUHESI+F,lEEiPDKEEE+?JIE'PDKE53+?J155FDHE51+FJ123
! : 52, 45

2805 FEHT=PEEK(V+I)TDESEETEPEfSTESESES-PDKESEJEEE-TTPQKEEI;651FDKEV+IJTfHEHT

2087 PDHE51+1441285PDKE$E+14;45:PDKE53+11JEE-PDKEEI+14J129

2618 IFLI{ITHEHSEBE

2015 GOTO4:

ela TG ]c LE=LE+155=S+IEEBJLI=LI+I1IFLE=ETHENH$="2“
=3THEN: =170

2664 IFLE=4THEHH1=“4“




3865 IFLE:STHENKtn"a"
2888 IFLE=6THEHLE-1!H$E"1"

36839 PUKESI;641PﬂKE32a4?:FGKESE~1;1FB

381a E??Elall1PDKEEl;EﬁiFﬂRT=ETD1&?FDRTT=25@TDEBSTEP-IBfPDHEES-TT-T!HEKTTT.T
12 GoTH a8

SPEG ="GAME DHER"-PDKES]1641PDKESE:4GfFUKESEEBl;EJFGKEEEEBE;EiPRIHTEHR$(I4?)
S81a FDRT!BTGIEFFRIHTEHRt<19}fFDRTT=ETﬂ5iPRIHTTHB(14)HtfPﬂKE33rTT*T?PDKESI;EE
SG6za PﬂKES#EJIHTcRNDciﬁiﬂh!HEXTTT;T

836 FGET=€TDSBE= : EB0EG

eBGEE Py - : S:PDKEv+21,B

E8834 REM C HT C

50835 PRINT"HIHHH

50845 PRINT™

668845 PRINT»

6BES5E PRIMWT"

8855 PRINT~ ey o

Eansn FRIMT" L AP T

E8865 PRINT FA I LEEEE

BHBES REM ¥CRD

6BETH PRINT " xougm LA Phr s i N P

60a 7S PRINT® - Py ’ o #

60858 PRINT" o AE U IREF e R

8055 PRINT" -~ ry Py L S

8850 PRINT» ol L S A

EaE95 PRINT" F e L ey vy,

82188 PRIyT» A LSS Pty L

68189 REM WHT-CRL

68116 FPRINT" 2m BY F i3 TGUT:IBESJFI

68115 PRIMNT" SR
E10668 51!542?6?32=542??:
&l61@ FEKEEI,64:PGKESE ‘POKE
£1815 PDHEEI+14:15?PDKESE+ 4,15
51828 D:IFH:~1THEHRESTD
s1636 DKESBJH:PDKE33+? ' POK rEEfFDKE51+?;351PUKE51+14:39
61935 THEKXT : POk 2 : ,ErPDKE$I+14;GfPDKEEEEBIJHJPDKE532EB:H
61888 IFpg : Bag

51885

61658 5o

51166 DHTH#;IEHE;IB,4J4,5;4,6,IB;B;IB,SJIBrBJEB

6111@ DﬁTH4:!BJE EJﬂjﬁxlﬂJE,IB;SJIE;E;EG

&liza DHTF“EJE‘;.- a .I.B.-ll.-s.- 13;5;;1;6.1 12,26

61133 DHTH18)24;12, 2 12;9;5;845,9,8;13¢4B

&1148 DHTH‘;.- 16, 4, 88,4, 18, 4,80

61156 BHTH8;2¢,19.14;3;IE,B,IEJ?;EJE,E,?JB,EJ4E

61168 DﬁTH4;IE,EJ15;4489,4,184511644;86

6l1ve DﬁTHdaIB;E;IE;4,4,5,4:G.iﬂ;E;IE;S,IB;EaZE

61158 DHTH4JIE;SJIB;4.BB;3;EEJ4;JEB

£119p DHTH-IH—I;—l

E2066H PGKESEEBI,BfPEKEﬁﬁiﬁﬂpaiPRIHTEHE#(14?>Jﬂhl

62005 51-542?6f52=542??!53=542?3r 54295,31rFDKE$1;544PUKE$2444=PDKE52—2:44
E2011m H$=“PLEH3E ENTER LEVEL gf Y CJ—E)?"?PRIHTCHES(IB)RQS

B2026 FDRT=ETU38:PU R : =1

52038 PDKESBJEE-TTPDKE

52046 GETK#JIFH!!

&2850 IFHS{"I"DR 9

628656 IFVAL(xgy= = 31 :LE=]

62862 IFVAL ¢ =£THE SfHS-GEJLE=2

62063 3 -EEJHS=IE?:LE=3

BZBE4 T k i =255 :LE=q

62BES [F =5THEN3P=2&=HS=ESErLE=5

62878 5o

53865 PRINTCHES(Iﬂ?)J:PDKEEEEEIJB!EDKESSEBEJE

E3083 REM BLK

53016 FRINT g THE BATTLE FOR THE SKIES [s OM, YOUR L5

63615 FRIWNT® SPITFIRE IS ARMED AND READY TO0 GO,ARE b

53028 PRINT» « YOUR ENEMy IS AFTER You*,

63825 PRINT® GE M D I

53830 PRINT. BI-PLANE 0 Ji =

63835 FRIWNT™ -

&304 PRINT"

63045 PRINT" 5

63658 PRINT" HO

63855 PRINT™

E3050 PRINT"

63062 PRINT™ HA

E20E4 PRINT"

63855

53155 H SPACE 'PﬂKElEB;a:HII

E3185 DKET.H?H?H+IJIFH>14THEHH=I

E21E5 T

63205 =IF5$=““THEHEBEEB

63218 IFSg=n "THEHEBBBE

E3226 GOTOs32ma

?FDHE54295;249
+7, SEFDKESE“‘?r 14




SIMPLE WRITE —word processor

Full features, budget price. So easy that it's even in primary
schools, as well as in universities from London to Hﬂnikggzs
PET 40/80 DISK £45, TAPE £40, C64 £40/35. VIC(16K) s

SHEKHANA COMPUTER SERVICES
DISCOUNT COMMODORE SOFTWARE

OUR
SI“PLY FILE e DBs ﬂ“ﬂ mmﬂm ", : m, Ghostbusters :tﬂn:E "I“:IF Hobbit (disk) 'IF:'HEE ';‘I:::EE
Practical, robust, easy to use and very, very versatile. Does Suicide Express 795 595 Hobbin _ 1495  9.99
avery'lhlng u need, yet even allows you to extend urchange it. e it TET . Do U BUNNG By B R
1 5.45 Break F 7.00
PET 40/8 {SIEK DNE\'} £65. C64 £60. ALSO FOR VIC (ASK). sirp poLFe_r 995 800 Eg:ibm:fj;x e 7w
hadow Fire 1 F ords of Midnight 9.89 7.50
SIMPLY ASSEMBLE - ‘assembler processor’ Tim L. cess Cricket 868  7.80  Gramiing 509  7.50
Full feature symbolic assembler/editor/disassembler pack Salo Flight 1495 1120 Tapper 595 780
that works like a word processor. Store and link source code, gt b IR R e e 295  7.80
assemble for other machines. N;{Eﬁﬁuﬁmandar 885 ;E Elusht'rrlh:migrm 1;:3,2 1.1..2
PET 40/80 & C64, DISK OR TAPE £22. Spitfira Ace 9.95 7.50 Hampsiead 995 7.50
EH-B Bosas e ggg 7.50 .:::n;pci“itrll'!i' Mission 8.05 8.70
— VMY CnBs z 7-50 t 8.895 7.50
SIMPLY CLASS ADMIN —class organiser D A - o i
Specialised DBMS to plan classes and keep track of them. Gauldron 7.98 588  Matchpoint 785 586
Prints clash tables, up to 7 year-groups, written by teacher for Amenican Football 39 78  Derby Day 795 598
own use. E:Hﬂssus Chaess (disk) 1295 999 Tir Na Nog 0.45 7.50
wLon 9.95 750 System 15000 1285 10.75
PET 40/80 {DIEK GNLY} £50. gum-‘;ern'_ﬁﬂmas (cass) 1485 11.20 Internat. FootballfROM) 1485 11,20
SIMPLY LIST - structured list (disk) Sheriock 1495 1120  Guestlor Tires. 895 780
: ; py Hunter 995 7.0 Jet Sat Will 795 595
Separates statements on same line, indents o bl 1295 1100 Elie i 1798 1200
to show program logic, converts cursor Raid over Moscow 995 750 Elite (disc) 1785 1495
symbols. | o606 780 bBounmect ™™ % Tae
¥ N u L o
ittt sl Bl IR U DO e ol A2
" | L I im 1
SIMPLY RECOVER - ‘disk repair kit' Pisiop il ** 1998 800 Summer Games ok | 199 1800
Edit disks, recover from read errors, merge i v LG G o el T S
programs. galaElenms Decathlen 7.85 5.85
crabble 1285 10.89
ekt oy 1R cwsoMMononslemyss
B - us arter pac s
Send for details of these and The Evil Dead 795 88  LunarDocking | 695 525
other useful programs for ;rlhign : 1;32 9.99 g-‘g Attack 695 525
ockbusters . B.50 tympiad B8.95 5.25
PET/64. .I":i-udpar Gjan gg T7.50 E_ImaspPack 1/2 585 4.99
ndiana Jones . T light Path 8.95 5.50
xciupevaraur | | e, g o = o
INCLUDE POST & PACKING Prices Include p&p. in U.K. Europe add T5p per tape. Elsewhers at cost, Please make
IN UK. i D 7‘“51'#-
ana Compuler ces
. 653 Green Lanes, London M.B 0OY. — (Mall order address only)
5lr|'l|:lla mm le_ 1‘ 5 Hav'lmk Hd' Tel: 01-800-2156. (Further titles asvallable for all micros s.ae. for lisi)
Bri '::ﬂﬂ zs;l‘ﬁl B:}nﬁﬂ. Come and wﬁtﬂ'tﬂuml ﬁ'—ialnlrﬁh“;!h;ppm mmlr.:r‘n;l u. ;E:—ﬂi Oxford
- m ndon i IFom
e ID ]' Above discounts apply on production of this advert ltl::ur H'luip.
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An Epson in Commodore clothing
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CommaDoRE,
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£y  CHROMASOMIC 0f A-LINE COMPUTER DISTRIBUTOR
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Nick McCallen’s

IN ORDER TO UNDERSTAND
the operation of this routine,
some understanding of the
relationship between character
memory and what appears on
the screen is necessary. 5o, for
the benefit of hi-res tyros here
a brief explanation.

When the VIC is used in
normal (text) mode, each
screen location may display a
character which is made up of
eight rows of dots (pixels). Each
pixel row is in fact one byte of
the character memory, each of
whose bits may be ‘on’ or
‘off’ to provide the dots on the
screen which make up the
character (see Figure 1).
Therefore the character
memory is made up blocks of
eight bytes, each block forming
one character. In text mode,
these blocks are fixed.

In hi-res mode, atemporary
character memory (c.m.) is
created in RAM, with all its bits
initially ‘off’ i.e. ‘0" or blank).
Using the techniques outlined
below, each bit may be turned
on or off by a plotting routine.
In order to do this in a
controlled manner, each
screen location is linked or
‘mapped’ to a fixed block of
bytes in the temporary
character memory. Each block
may be of eight or sixteen
bytes, according to how the
VIC is set up.

A common technique of
bit-mapping is shown in Listing
1, and results in successive
screen locations being mapped
to successive c.m. byte-blocks,
as illustrated by Figure 2. For
the sake of illustration the
screen is taken to start at 7680
($1E00), with the c.m. at 4096
($1000).

As.can be seen, this results
in the c.m. bytes being
displayed in successive blocks
along the screen line. This is
easy to achieve, but makes life
awkward for a printer with a

usable 8x<7 matrix, as is the case
with many printers run off
Commodore computers. To
make a printout of hi-res
screens easier to obtain on
most Commodore, Seikosha
and other cheapish dot matrix
printers, a different bit
mapping technique can be
used.

In this alternative method,
vertical columns of screen
locations are mapped to
successive c.m. blocks (see
Figure 3 and Listing 2) so that
slicing out blocks of seven pixel
rows does not demand too
much counter juggling. It also
eases the solution of another
problem: instead of individual
bytes representing a horizontal
pixel row, the printer expects a
byte to represent a VERTICAL
column of pixels (see Figure 4).
The eighth bit in each printer
byte is not actually part of the
character, block which appears
on paper.

There are
advantages in

two other
using this

alternative method. Firstly the

arrangement of the cm. is
constant whether we use Bx8
or B%16 character blocks -
Bx16 permits use of full screen
hi-res. Secondly, in the plotting
routine, the Y value is plotted
direct, as any increment along
this axis corresponds to an
identical increment in the c.m.
byte number. This reduces the
calculations required in the
plotting routine, and slightly
increases the speed of a very
slow BASIC routine.

Now we have to tackle the
problem of converting
horizontal c.m. bytes to vertical
bytes for the printer. This is
where the dreaded machine
code provides the easiest
answer. Included in the 6502
instruction set are instructions
which permit rotation of bytes
to push the end bitout of a byte
into a ‘carry’ bit. Another
instruction can then be used to
take the value of this carry and
push into the end of another
byte (see Figure 5). Using these

instructions we can strip one
bit at a time off successive c.m.
bytes and build them into a
vertical byte as required by the
printer. Now that we have
broken out in machine code,
we may as well write the whole
routine in machine code: the
normal screen dump is slow
enough in BASIC, so goodness
knows how long a hi-res dump
would take!

The Hiprint routine

The routine has been written
for maximum flexibility.
Avoiding any absolute jumps
within the routine means that it
can be loaded into any suitably
protected part of RAM by the
loader provided. Suitable
locations for the different
configurations possible with
VIC are discussed later.

The operational part of the
routine starts by finding the
temporary character memory
start address. The number of

40 NEXT C
RERDY.

1@ REM:A TYPICAL BIT MAPPING TECHNIQUE
20 FOR C=0 TO SL:REM SL=NO.OF BYTES TO BE USED ON SCREEM
30 POKE 7680+C.C:REM 768@0=5SCREEN ORIGIN

Listing 1

10
20
38
40
50
€0
7o
60
90
180 POKE SB+0S,CB
1180 NEXT CL

128 NEXT RO

READY.

REM:ALTERNATIYE METHOD OF BIT MAPPING SCREEM
REM:RO=R0OW COUNT CE.G.10 ROWS)
REM:CL=COLUMN COUNT (E.G.22 COLS.>
REM:0S=0FFSET FROM BASE

REM: CB=CHARACTER BLOCK

SB=7680 -‘REM:SCREEN BASE

FOR RO=@ TO 9:FOR CL=@ TO Z1
0S=RO%22+CL : REM: CALCULATE SCREEN OFFSET

CB=CL#1@+R0:REM: CALCULATE ASSOCIATED CHARACTER BLOCK MNUMBER

Listing 2




| | CHARACTER TO BE PRINTED =CHR$(N) || orpi.BASE +1 +2 43 ....
| GHORAL TER MaEORHATION STARTS AT B 7¢gp [4096 [4097 [4098 [4099
SCREEN LOCATION 7680 | 7681 || 77@2(4118|4115 14120 (4121
C. M. BRSE+(N¥8) 7724 (4140 (4141 [4142 4143
C.M.BRSE+(N#8)+1 | LR SR
B C.M.BASE+(N#8)+2 | _ : o
| C.M. BASE+CN#8)+3 | _
C.M.BRSE+(N¥8)+4 | SCRN.BRSE +1 +2 +3 ...,
| C.M.BRSE+(N#8)+5 | 7680 (4036 (4176 |4256 |4336
C.M.BASE+(N¥8)+6 | 7702 (4097 (4177 [4257 [4337
C.M.BASE+(N#8)+7 | 7724 |4@98 [4178 [4258 [4338
————8 BITS
Figure 1 Construction of 8 = 8 Figure 3 Alternative method for Hiprint
characters on screen
BIT NOS. BYTEO 1234567
BYTE @ [7]6[S]4][3]2][1]0] BiT|e]e|e]o]e|o]e]e
BYTE 1 (7]6[5]4]3]2]1]0 BiT[ilihhiiii i
BYTE 2 [7]6[5]4]3]2]1]0] BIT [2]2]z]z2]2]2]z2]z
BYTE 3 [7[e[5]4]3]2]1]e BIT|3]3]3]3]3][3]3]3
BYTE 4 (7l6]5[4[3]2]1[e BIT|4]4]4]4a]4[a]4]4
BYTE 5 [7[6]5]4[2]2]1 (0] BIT[S|S|5]5Is]5]s5]5
BYTE 6 [7]6]5]4]3[2[1 [0 BIT|6]s]efe]sle]e]e
BYTE 7 [7]6]5]4]3]2[1 [0 BIT|?7 71717
C.M.BYTES PRINTER BYTES
Figure 4 C.M. Bytes compared to -
printer bytes
PRINTER BYTE CARRY C.M.BYTE
olelolelola]o]e 2 TANRARAE
&
ASL <
—<[elelelelo]elo]o 1 k’ffff 1[1[1[1]1]1]1]e
| =
i
A ROL
elelefeeleleT1 |HF 1tililififili]e IEE:
Figure 5 Transfer of bit 7 from
C.M. byte to bit 0 of printer byte

%===============
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49 IFA>-1THENE®

80 SL=SL+6:G0T020
100
110
120
138
140
150
168
170
180
196
200
210
220
230
240
250
260
270
2309
299
300

DRTA72,138,72,152,72,8,
DATA169,4,170, 168,255, 3<,
DATA186,255,169.,0,170, 168, 343
DATA32,183,255,32,192, 253,
DATA162.,4,32,201,255,24,
DATA173,5,144,41,15,201,
DATA8.176,2.9,32,41,
DATA39,10,10,170,202,134,
DATA148, 169,255,133,139,173,
DATAZ, 144,41,127,133, 141,
DATA173.,3,144,24,41,127, 512
DATAY4.144,1,10,10,180,
DATA16,133,142,133,143,163, 730
DATA8, 32,218,255, 169,27, 781

DATA32.,218,255,169, 16,32,
DATAR210,2355,163,0,32,210,
DATA255., 1639, 146, 32,218,235,
DATAZ4,165,143,201.,7.,144,
DATARE,233,7,162,7,208,
DATA3,170@,163,08,133, 143,
DATA134,254, 165,139, 166, 140,

914
7950

935
678
ar3

963

268

18835
088

243

714
876
1967

684
623
618
938

10 PRINT"ZENTER START LOCATION": INPUTSL
20 REARDA.B.C.,D.E.F.,G
36 IFA+B+C+D+E+F<{>GTHENPRINT" #DATA ERROR IN LINE"PEEK(63)+PEEK(E4)%¥256:STOP

5@ PRINT"SDATA CHECKED & ENTERED":FORT=0TO3000 NEXT:PRINT"J":NEW
60 POKESL,R:POKESL+1,B:POKESL+2,C:POKESL+3,D:POKESL+4,E:POKESL+3,F
7@ PRINT"LINE"PEEK(63)+PEEK(64)#256"DKAY"

310
326
330
340
3949
360
370
380
390
400
410
420
438
440
438
460
470
4€0

READY.

DATAR1€4.,141.,133,251,134, 25,
DATA132,253, 162,080,208, 193,
DATAR164,254.,177.,251,153, 168,
DATAZ, 136,288,248, 163, 8,
DATA133,255, 165,08, 166, 254,
DATA38., 168, 2,42, 202,206,
DATAR249,9,128,32,210, 255,
DATA198,255,2085,236,24, 166,
DATRZ252. 165,251,101, 142, 144,
DATA1.232., 133,251,134, 252,
DATA198,253,2088,204, 163,13,
DATAR32,218,255, 24,165, £29%.,
DATA1©1,139,133,139.144, 2,
DATARZ38., 148,165, 143,208, 182,
DATA163,15,32,210,255, 32,
DATAZ231.,255.,48., 1804, 168, 184,
DATA179,184,56,8,8,8, 370
DATAR-1,8,9,08, 8,8,-1

18735
350

1153
rdd

977
644

883
1957

1955
1993

1945
940
658

1968

713

902

Hiprint of ‘Tracer Tracks'

8 = 8 Character Hires Printout

rows and columns used in the
screen are also calculated, so
the routine can be used with
any screen format. The relevant
control codes are sent to the
printer at the start of each line,
then groups of seven bytes are
isolated, reformed into vertical
bytes, and sent to the printer.
Counters are used to ensure
the correct number of cycles

for each block, line, and
screenful. At the start of each
line a check is made for the
number of pixel rows required,
as the last line on the screen
may not contain the full seven.
Opening and closing files and
channels is taken care of
with no file name, a file
number of 4 and device
number 4. Registers are saved

and restored at the respective
ends of the routine.

The heart of the routineisin
the sections labelled BITSTRIP
and STRIPIT. A group of seven
c.m. bytes is read into a storage
and work area. The last of these
bytes is then subjected to an
Arithmetic Shift Left, which
results in the contents of bit 7
‘falling off’ into the carry as all

the other bits move left one
place, and a zero is put into bit
0. The accumulator, previously
set to zero, is then subjected to
a ROtate Left operation, so that
all its bits move left one place.
But instead of a zero being
forced into bit 0, the contents
of the carry are placed there,
while the old contents of bit 7
are placed into the carry,

il:=|:=|=|=|::|=|==|==|'=|=|==F
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Programming

Hiprint Disassembly

, 0400 BN HA
, 040 1 MyEET XA

, 04022 B HA

, D403 KT YA

, 04045 BN HA

, B4 05 XEEN HP

, B4P6 SR DA#$04
, D405 ST AX

, 8409 HIa M DY #$FF

, 040 B TIAAT SR$FFBA
, 84 0E sROTN_ DA#$00

, 84 1 OSTIIENT AX

, 041 1 SEENTA'Y

, 0412903042 SR$FFBD
, 04 1 SEDDEIAAI SREFFCO
, 04 1 SYRDEIEL DX #$04

, 041 AEDEIABISR$FFCI
, 84 1 DIGENNCLC

, 04 1 E SNOGRI0 DRS80S
, 842 1 SRI5 IFND#$0F

, B4 23 SIXEEC MNP #$06

, 8425/ HTPEMBCS$0425
, 0427 XOIMOR A% $20

, B4 25 RIS ND#$27

, 042 B XRS5

, 04 2C XIs MRS

, 042D STE T A%

, 04 2E MYINDE %

, 04 2F STEDMES T X $6C

, 0431 FRIA_DR#SFF
, 04335 NS TASSE

, 6435 OMRIXL DA$ 5002
, D4 35N MMAND#$ 7F
, D4 3RS (NS TA$SD

, 04 3CHIGBRIL DR$3003
, 04 3F  BANC1_C

, 044004 IIFIND#$ 7F

, D44 25Ty ISR

, 04432 XIWMBCC$0446
, 6445 XY IR 5L

, 0446 XIS L

, 0447 XY S

, 0448 XIS

, 044955 S T A$ SE

, 044 BRIRS T A$SF

, 044 DYRBEEN_DA#$05

, 044F N NEBISREFFD2
, 0452 RSV DA#$ 1B
, B454WX0NAFISRSFFD2
, 8457 RO DA#S 15

, 3450 MNIIISRSFFD2
, B4SCETRNEENL DA#$00
, 04SERMNABISR$FFD2
, 046 1 FREE_DA#$52

, 84630 IBISRSFFD2
, 04661 BENNCL_C

, 0467 sWBisS_DA$SF

, D465 MR MP #$07

, 046 BIDDEMBCC$0473
, 046D SINEESBCHSO7

, B46F TRONEEE_ DX#$07

PREPARE

OPEN

LINEINFO:
: NO.PIXEL ROWS LEFT TO PRINT IN THIS COL.
* ENOUGH FOR FULL BLOCK?

: NO = GO TO SHORT BLOCK

- REDUCE COUNTER FOR ROWS LEFT

- SEVEN ROWS THIS LINE

FULLBLK

: SAVE REGISTERS

: S8ET FILE NUMBER

: SET DEVICE NUMBER

: $FF=NO SECONDARY ADDRESS |
: SET LOGICAL/FIRST/SECONDARY ADDRESSES
¢ FILE NAME;B8=ND MAME

: NO ADDRESS FOR NAME

- SET FILE NAME INFORMATION

: OPEN LOGICAL FILE

+ SELECT OQUTPUT CHRANNEL

: OPEN OUTPUT CHANNEL
SCRNINFO:

+ TO FIND C.M.ADDR. HI BYTE

FIND SCREEN FORMAT & CHAR.MEM.LOCATION

ITS IN RAM
IT’S IN ROM

+ ADDRESS SET #@1 BELOW ACTUAL VALUE

: TO SIMPLIFY USE OF INDEX IN COUNTING
+ POINTERS SET.HI BYTE IN $8C

+ LO BYTE IN $SB :

: TO FIND NHUMEEE. OF COLUMNS

: SET REFERENCE COUNTER
: TO FIND NO.SCREEN ROWS & CHRR.SIZE

IF CHARACTERS S#%16 THEN BIT @=1

¢ BIT @ SHIFTED INTD CARRY

: B#%8 CHARACTERS

+ MULTIPLY BY 16

- OR 8

+ TO CALCULATE TOTAL NUMBER

: QF PIXEL ROWS PER SCREEN COLUMN

: SET REFERENCE COUNTER

: SET COUNTER FOR PIXEL ROWS LEFT IN COL.
LINSTART:

: QUTPUT CHARACTER TO CHANNEL

: WARNING CODE FOR PRINT START POSITION

PRINTER INSTRUCTIONS 8=GRAPHIC MODE

: FIRST DIGIT OF START POSITION
: SECOND DIGIT
: REVERSE OFF-USE #12 FOR REVERSE FIELD ON

SET UP COUNTERS FOR THIS LINE

[

4

= = ] ] ] ] ] ] ] — ] — —f —



R ————

, 847 1 {IPEEMBNE $64 76
» 047 3NINT AX

, 0474 RN DA#$00

, 047 635 ERS TA$SF
,B47CF RIS T < $FE

, B47ATHBI L DA$SB

, 847 CiEDEL.D<$3C

, B47EER(LDY$8]D

, 0430795 TASFB

, D432 FTANS T X $FC

, 04843513 MRSTYSFD

, 8436 T D+ #$00

, 8488 -DSEMENE #9244 D
» 048ASEIINNLDY$FE

» @4CCIOIMMLDAC$FB) , Y
» BASERRLUEMS TAF02A0, Y

» 0491 5+-IDE Y

» 04521 BIMBNE $045C
» 8494 TREFEE. DA#$08

» D456 5N MIRSTASFF

» 0458 TREFEL. DA% $00

» B45A I DX$FE

» D4S3CNGEIMASL$02A0, X

» B4 SF SR O

» B4 A0 NIENDE X

» B4R 1 N FFIMBNE $045C
» B4ASXFFINORA#$80

» B4ASHNINAAISREFFD2
» B4ASMAAEDECSFF

» B4AACOMMENE $0458
, D4ACHTENC L C

» B4RDTHINL. DA $F C

» B4AF V@ DAS$F B

» 9481 %R DC$SE
»04BSREIMMBCCFA4E6
» 0485 N NA

, D4BEANS MBS TR$FE

» B4 BESHNIDEIRS T X $FC

, B4 BAMASMNDECSFD

» B4 BCEDDNEBNE $048R
» D4BE VRV DA#$0D

, D4CO)MIRTSREFFD2
» BAC3IENCLC

,84C4 WAL DASFE

, 04CEe ) ERDC$SE

, D4CSEI IS TR$GE

, DACARKENECC$04CE
, B4CC SN NCSBC

, D4CE WG DR$SF

» 84D0IEMBNE $04383
» B4D2 RN DA#$0OF

, 84D4X)(NIJISREFF D2
» B4D7 I MIIISREFFE?
, B4 DRS-INNF P

» 04 DB A
,B4DCTFINT R'Y

, 84 DD LA

,» B4 DE ST R X

, B4DF I LA

, D4EQ IR TS

- BRANCH TO COUNTSET

SHORTBLK :

NO.ROWS THIS LINE

: LAST LINE-NONE LEFT TO PRINT

COUNTSET :

SET ROWS LEFT

: SET ROWS THIS LINE
: GET LINE START RDDRESS

* GET NO.COLUMNS IN LINE
+ SET ADDRESS LO BYTE

: SET ARDDRESS HI BYTE

: SET COLUMN COUNTER

* MAKE SURE NO BRANCH

STAGE
BLKSTART :
BLKSTORE :

: STEP IN BRANCH FROM “NEXTLINE-

SET INDEX TO NO.ROWS THIS LINE
GET ONE C.M.BYTE

: SAYE IN WORK ARER
+ DECREMENT INDEX

BITSTRIP:

IF ANY LEFT GO BACK TO BLKSTORE
8 BITS PER C.M.BYTE

: SET BIT COUNTER
* CLEAR ACCUMULATOR FOR NEW PRINTER BYTE
: SET INDEX TO NO.ROWS THIS LINE

STRIPLIT

STRIP NEXKT BIT OFF THIS BYTE INTO CARRY

- ROTATE CARRY INTO ACCUMULATOR
* ADJUST INDEX FOR NEXT BYTE

BYTEND

IF ANY LEFT THEN STRIPIT

* PRINTER BYTE ASSEMBLED - SET BIT 7

© QUTPUT TO PRINTER
: DECREMENT BIT COUNTER

BLOCKEND

IF ANY LEFT THEN GO BACK FOR NEXT
FREPARE FOR MNEXT BLOCK

GET START ADDRESS OF CURRENT BLOCK

. ADD NO.ROWS PER COLUMN
. 7O FIND START ADDRESS OF NEXT BLOCK

E SET ADDRESS POINTERS
. DECREMENT COLUMN COUNTER

MEXTBLK
ENDLINE

NEWL INRD :

IF ANY LEFT GO BACK TOQ BLKSTART

* ALL DONE.SEND CARRIAGE RETURN

CALCULATE START ADDRESS OF NEXT LINE
GET NO.PIXEL ROWS THIS LINE

: ADD TO LO BYTE OF CURRENT START ADDRESS
.+ SET LO BYTE OF NEW RDDRESS

NEXTLINE |
ouT :

IF NECESSARY INCREMENT HI BYTE

CHECK FOR ROWS LEFT

IF ANY LEFT BAKTHROUGH STAGE TO LINSTART

: NONME LEFT - RESTORE FRINTER TO TEXT MODE

. CLOSE FILES & CHANNELS
. RESTORE REGISTERS

: BACK TO BRSIC

=============#
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resetting it to zero.

This illustrates the dif-
ference between SHIFT and
ROTATE operations. Each byte
in the storage area has its bit 7
stripped off in this way until the
accumulator contains all the bit
7's,i.e. a vertical byte. This byte
is sent to the printer, and the
process repeated for bits 6,5,
and so on until all the seven
bytes have been completely
stripped. The next block isthen
read into the work area, and the
process starts again.

Each byte sent to the printer
sets a column of needles in the
print head. Bit 0 sets the top
needle, bit 1 sets the next one
down, and so on down to 6. Bit
7 is not printed, but must be set
to logical (AND  $80). Loading
the accumulator with zero at
the start of each byte assembly
simply prevents any stray values
appearing in the printout.

Counter locations used

These counters are all in zero
page. $8B-$8F are in the RND
function work area and $FB-$FF
are free locations.

The assembly language
listing explains the detailed
operation step by step, but one
instruction requires further
explanation. BNE $0440 at $0488
is an insert to allow a branch
back to line start, which would
be out of range for a direct
branch from $04D0. The
alternative is an absolute jump,
which would restrict the
positional flexibility of the
routine.

Hires 1

This is a fully documented
program using double-height
characters; bit mappingin such
a way as to permit use of the Hi-
Print routine. This programme
will run happily in a Vic with 3K
or more expansion.

The screen format is 22
columns of 10 rows, giving 220

Reference

$8B C.M. Address LO

$8C C.M. Address HI

$8DNo. screen columns

$8E Total no. pixel rows on
screen

$8F No. pixel rows left to print

Working

$£FB C.M. Address LO
$FC C.M. Address HI
£FDColumn counter

$FEPixel rows in
current line
$FF Bit counter for shifting

.........

aF=|=|=|===|=======|=




S5 RE
10 :

30
50

70 :
88 P
Se P

160
128
130
140
150
160
178
; 188
; 150
| 208
1 218
i 220
! 230
240
250
260
270
280
298
300
318
320
338
340
35e
368
370

| 380
| 3508

- 400

; 410
| 420

f 430
440
450
460
470
480
450
S5ee
518
528

72 5218

M

4@ PRINT"" :REM:CLERR SCREEN
i &a REHTINITIHLISE

OKE36866, PEEK(36866)0R 128:REM: COLOUR RAM TO 38488
OKE 36869,252:REM:CHAR.MEM. AT 4@96,SCREEN AT 7680
POKE 36867,149:REM:10 ROMWS,B%16 CHARACTERS

POKE 36879,8:REM:SCREEN & BORDER BLACK

REM:BIT-MAP SCREEN

REM:RO=ROW COUNT <18 ROWS)

REM:CL=COLUMN COUNT (22 COLS.>

REM: 05=0FFSET FROM BASE

REM:CB=CHARACTER BLOCK

$B=7680 :REM:SCREEN BASE

POKE 648,30:REM:TELL OP-SYSTEM WHERE SCREEN IS
CM=37888+4%(PEEK(36866)AND128) :REM: START OF COLOUR MEMORY
CH=4896 : REM: CHAR . MEM. START

FOR RO=@ TO 9:FOR CL=0 TO 21

0S=RO¥22+CL :‘REM:CALCULATE SCREEN OFFSET

CB=CL¥18+R0:REM: CALCULATE ASSOCIATED CHARACTER BLOCK NUMBER
POKE SB+0S.CE

POKE CM+0S.7:REM:SET PIXEL COLOUR.

NEXT CL

HEXT RO

REM:CLERR CHARACTER MEMORY

FOR I=@ TO 3520:REM:SIZE OF C.M.<(16%22%10)
POKE CH+I.®

NEXT 1

GOSUB S516@:REM:POWERS OF TWO

REM:  USER PROGRAM
REM:SAMPLE PROGRAM TRACER TRACKS’

B=125

FOR T=1 TO 1@:B=B-3

FOR ®x=8 TO 175
J=B¥2.5¥X-X¥x{:IF J{B THEN X=175:G0 TO 498
K=SGR{J)

¥=135-K ;
GOSUB 5000 : REM: CHECK/PLOT
HEXT X:NEXT T

CET A$:IF A$=""THEN 500
SYS 1824 :REM:HIPRINT

EM

REM:

Seea -
5818 REM:
Sez28
5038
5840
Je5e
5060
Seve
5680 REM:
S5e50

5100 C=INT(X/8):REM:WHICH COLUMN

5110 REM:Y YALUE = ROW NUMBER

5120 BY=CH+Y+(C¥168) :REM:WHICH CHARACTER BYTE

CHECK WALUES IN RANGE

IF %<8 THEN X=8
IF ®¥>175 THEN X=173
IF-¥Y<8 THEN Y=0
IF ¥>159 THEN ¥=1339

FLOT

5130 BI=X AND 7:REM'WHICH BIT

5140 POKE BY,P2#x¢BIl)> OR PEEK(BY>:REM:TURN ON SINGLE FIXEL
$15@ RETURN

5160

5178 REM:PREPARE POWERS OF TWO RARRAY

5180

5198 DIM P24(7):REM:DECLARE POWERS OF TWO ARRAY

5200 FOR B=@ TO ¢

P2#¢(B)=21(7-B) :REM EACH BIT HAS CORRESPONDING POWER OF TWO
5220 NEXT B

5238 RETURN

RERDY.

20 FIIEHfFLLL SCREEN HIGH RESOLUTION USING DOUBLE HEIGHT CHARACTERS

Hires 1

screen bytes. As it uses double
height characters, a character
memory of 3520 (220 16) bytes
is required. Thiswhen added to
506 bytes for screen memaory

uses up more space than
desirable in the unexpanded
VIC, as there would not be any
room for a program! Therefore,
a minimum of 3K expansion is
essential. With just 3K
expansion the pointers to top
of memory should be set to
Page 16, to protect the
character memory, which starts
at 4096, with the screen start at
7680. But, if the Hi-Print routine
is to be used, it is kept between
Pages 15 & 16, so set top of
memory to Page 15 with:

POKE 56,15 : POKE 52,15: Clr

before loading anything. Hi-
Print can then be located
starting at 3840.

If using more than 3K
expansion (i.e. main RAM
above screen), it is necessary to
raise the bottom of memory to
Page 32 before loading
anything, in order to leave
room for the c.m. and screen
below the program. This is
done with

POKE 44,32 : POKE 81920 :

s

The NEW is needed to reset all
BASIC pointers to the new
configuration. In this situation
the Hi-Print routine can very
conveniently be loaded
anywhere between 1024 and
4096. In the program as printed,
SYS 1024 calls the routine
loaded at the bottom of this
area. This address can easily be
changed by altering the target
address in the accompanying
loader program.

Neither this program nor
the one for the unexpanded
VIC are anything spectacular;
they are merely demonstrations
of technique. They are however
sequenced so that bit-mapping
and clearing the screen can be
observed.

Hires 2

This is a highly condensed and
slightly modified wversion of
Hires 1, written to run on the
basic VIC. The screen format is
reduced to 10 rows x 22 co-
lumns and uses 8 x characters,
Values used in initialisation and

P ——
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bit-mapping are obviously dif-
ferent, but the techniques are
the same.

Character memory is
located at 5120 up, leaving just
1k for the program and Hiprint
routine. As the character
memory requires 10x22x8 =
1768 bytes, the c.m. ends at
6888, leaving a large enough
gap between it and the screen
start at 7680 for the Hiprint
routine - as long as we are
careful not to use any of these
locations accidentally when
plotting onto the c.m.

A good starting address for
the routine in this case would
be at the beginning of Page 29
(i.e. 7424). In fact this would
permit a few more lines to be
used for the hi-res screen.

If using the accompanying
loader, it is necessary to set the
top of memory pointers to Page
29 by

POKE 56,29 : POKE 52,29 : Clr

The loader is then used to
locate the routine, and then

the pointers must be reset to
Page 20 by the same method.

In both programs, the X
range is 0 to (8xno. columns),
while the Y (vertical) range is
from 0 to (Bxno. lines) in
Program 2, and 0 to (16xno.
lines) in Program 1.

Basic loader

The loader requests a start
location for the Hiprint
routine. It then performs a
checksum for each set of six
data values, confirming each
line. If an error is detected, the
program stops and the
offending line number is
displayed. After running
successfully the program NEWSs
itself, leaving the routine safely
placed in the desired position.

Suggested Start Addresses:

Unexpanded VIC 7424 $1D00
VIC+3K 3840 $O0F00.
VIC +more than 3K 1024 $0400

These addresses are used in
the 5YS call to activate the
Hiprint routine,

4580 NEATH  NEXTT

518 5Y57424:END
9088 IFA<OTHENA=@

9958 IFY<OTHENY=0

508 GETA#: IFA$=""THENS@G

5048 IFX>173THENK=173

—— "‘:h'lj
88 PRINT"":POKE36863,253 ' POKE36867, 20 POKE36873, 3
158 SB=7680:CM=38400:CH=5120 '
230 FORRO=8TO03:FOR CL=8T021:05=R0O#%22+CL :CB=CL¥10+R0
260 POKESE+0S,CB:POKECM+0S, 7 'NEXTCL - NEXTRO
338 FOR I=6 TO 1760:POKECH+I,8:HEXT
436 B=80:FORT=1T010:B=B-5:FORX=0T0175 ' J=B¥2. 0%xX~X¥X ' IF JCATHENX=175:G0TO450@
468 K=SQRCJ) :Y=79-K:GOSUB50060

9060 IFY>7ITHENY=73
51080 C=INT(X/8):BY=CH+Y+(C#82) :BI=XAND7 :POKEBY, (21(7-BIl)»ORFEEK(BY> :RETURN

READY.

Hires 2
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In this month'

project, Garry

- Marshall shows you
how to create a
| program using
animated effects.

PROGRAMS THAT DEPEND
on mobile graphics for their
fascination and attraction
range from games to the better
educational programs. Moving
graphics are a key feature of all
the games of the Space
Invaders type that have

 developed through Pacman to

today’s sophisticated products.
The most notable instance in
education where the allure of
animation has been used to
good effect is Logo. A Logo
microworld full of moving
shapes is a perfect test-bed for
learning about the laws of
- mation, gravity and many other
topics.

The solution

The 64 can maintain up to eight
sprites, and we want each to
“move around on the screen in
its own way. By writing a
subroutine for moving each
sprite we can write a main
program that calls each
subroutine in turn. Then the
program can continually cycle
round the eight subroutines to
keep the eight sprites moving.
Remembering that the sprites
are numbered from 0 to 7, this
will give us the heart of our
program as in Listing 1.

Here, the loop variable, K,
ranges through the sprite
numbers. The next line calls the
subroutine starting at line 500
when Kis 0 to move sprite 0, the
subroutine starting at line 1000
when K is 1 to move sprite 1,
and so on. When all eight
sprites have been moved, line
270 sends the computer back to
the beginning of the loop todo
it all again.

There is a neater way of
doing this. If we store the line
numbers at the start of the
subroutines for moving sprites
0to 7 in elements 0 to 7 of an
array named say, M, we can
enter Listing 2.

Unfortunat 'v, this doesn’t
work (onmy 64,  <t)despite

PROGRAMMING

PROJECTS

240 FOR K=0 TO 7

250 ON K+1 GOSUB S00, 1000, 1%00, 2000, 2500, 3000, 33500,
4000

240 NEXT K

270 GOTO 240 ik

Listing 1
240 FOR K=1 TO 7 10 DIM H¢?)Y, C(?), RC(7)
250 GOSUB MCKD 20 FOR K=0 TO 7
260 NEXT K 20 H(K)=K+7
270 GOTO 2490 40 READ C(K)», R(K)
Listing2 | s0 NEXT K

assurances from the manual . )
and any number of handbooks a0 DaTa &0, &0, 140, &U
that it sheuld. 4

Having started, in the e g : - Y
middle of the program, we 70 DATA 220, 60, 220, 14d
must now work our way 3 ; 2o
outwards. We shall begin by | 80 DATA 220, 220, 140, 220
going towards the beginning of
theq program to create th}? 20 DATA . &l.. 220, .40, 140 Listing 3
sprites and put them in their
100 PRINT "{}"

120 FOR K=0 TO &0 STEP 3

130 POKE 832+K, 1: POKE 832+K+1, 1: POKE 832+K+Z, 0

140 IF K=18 THEN POKE 832+K, 255: POKE 832+K+1, 255: PUKE
832+K+2, 255

150 IF K=3% THEN POKE 832+K, 255: POKE 832+K+1, 255: POKE
832+K+2, 235

1460 MNEXT K LiEting!I

t==L==========f




170 FOR J=0 TO 7
¥ 180 POKE 2040+J, 13
BN 170 POKE S3278+J, H(D

 Us Listing 4.

N 200
M Z10

M 220

initial positions. Then we can

. complete the program by
 writing the subroutines for
- moving the sprites.

The eight sprites will each

- have their own colour and,
~ when they are first displayed, a
~ position. Each position can be
~ fixed by giving a column and a

row. To represent the colours

- and positions we can use three

parallel arrays, as shown in
Figure 1. The arrays H, Cand R
will hold, respectively, the
Hues, initial Columns and
initial Rows for the sprites. The
hue, column and row for sprite

K will be held in element K of

the relevant array.

To give the sprites the initial
positions shown in Figure 2, we
start the program with Listing 3.

After this, we make the

E Eangram clear the screen and,

ving a gap in the line

numbering to fill later with

initialisations for the subr-
routines, we store a sprite
description to be shared by all

- the sprites. We have described
the mechanics of sprite
~ descriptions in an earlier
‘project, and using the same
- description for a hash-shaped

sprite that we used before gives

Now, with the sprite

~ description stored, we can
~ associate it with all eight sprites

by making the eight locations
- starting at the one with address

2040 point to it. We give the

;- :Eritm their colours by copying

e colour codes from the array

H to the block starting at 53287
- and, similarly, give them their
~ initial positions by transferring

the column and row numbers

- from the arrays C and R to the
block from 53248 to 53263. This
~ is done by Listing 5.

SPRITE
MNUMBERE

0 1 2 3 4 5

6 7

ARRAYE I

SPRIT
COLUMN & enopERTIES

RLTW

Figure 1. The parallel arrays used to

initialise the sprites

110 ¥YS=10: xX5=5: T=0: A=0
1000 Y=PEEK(S53251)

1010 Y=Y+¥YS

1020 POKE 53251, Y

1030 IF Y>220 OR Y<{&60 THEN YS=-YS
1040 RETURN

Listing 6
2000 X=FEEK{(D232324)
2010 X=X+Xx8
2020 POKE 53254, X

2030 IF X>220 OR X<&0

THEN XS5=-=Xx5

POKE S3248+2#J, C(J)

POKE S324%+2%J, R(J)

NEXT J

Listing 5

.I Even now, the sprites won't
ppear, because we must turn
them on. This can be done for
all the sprites with:

230 POKE 53269, 255

Running the part of the
§ ogram consisting of lines 10

2040 RETURN e 8
Listing 7

4000 T=T+W /50

4010 IF T>=2#K THEN T=0

4020 X7=140-80#COS<(T): Y7=140+80%*SIN(T)

4030 POKE 53262, X71 POKE 53263, Y7

4040 RETURN EEE
Listing 8

3000 A=A+ 25

4010 IF A>=2%K THEN A=0

4020 X35=140+40#5IN(-A)>: ¥YS=140+80#*C0OS¢-A)

4030 POKE 33238, X5: POKE 53259, Y5

4040 RETURN

Listing 9

Programming

to 230 will show the eight
coloured sprites in their initial
positions. (If you include lines
240 to 270, though, you will get
an error message, for we
haven’t got round to writin
the subroutines which they ca
yet). If you want to test the
whole thing up to line 270, you
can include ‘dummy’ sub-
routines that do absolutely
nothing except establish that
the structure of the program is
alright by adding a series of
lines such as:

500 RETURN

1000 RETURN

and so on up to

4000 RETURN

Now we had better replace
these empty subroutines with
routines tﬁat will actually move
the sprites. We shall not write
all eight, but just those for the
odd-numbered sprites to
make them move along the

paths that are indicated on-

Figure 2,

Sprite number 1 is to move
up and down along a vertical
path, bouncing off imaginary
barriers at each end. This
means that it stays in the same
column all the time, so we need
not change that.

Its row must keep
changing, though. If we
store the amount by which it
changes under YS and
initialise ¥S in line 110, along
with other variables for the
other subroutines, then the
subroutine must take the row
position of sprite 1 from
location 53251, add the
contents of YS to it, and put the
new value back. This will
automatically move the sprite
to the new position.

The only other thing that we.
need to do is to test whether
the sprite has reached the
‘wall’ at one end or the
other and, if it has, to
change the sign of the number
stored in YS to make the sprite
bounce back. Since the

subroutine for sprite 1 starts It

line 1000, this gives us
The subroutine fo

follows the same ﬂfm_."Saé;'

Listing 7.

The path for sprite 7 is a
circle centred at {140,140) with
radius 80. This means that for
any value of an angle T the
point (140-80%cos(T), 140+80%s
in (T)) is on this circle, and as
the value of T increases the
carrespunding point moves

“'" ==============



anti-clockwise around the
circle. Also, T=0 will give
the initial position of sprite 7.
So, with T initialised to 0 in line
110, we can move sprite 7
round its circular mt‘; with
Listing 8.
Although the path of sprite
I 5 is an elliptical one, the sprite
| can be sentalong itin much the
| same way by Listing 9.
| It is left to you to write
' subroutines to move the even-
numbered sprites. The listing
of the program as far as we have
| developed it is given in
‘ Program 1.
|
|
|
|

Moving on

At this stage, we can take

developments a little further by
i turning off the even-
- numbered sprites, since there
is as yet no way to move them,
| and use the 64’s sprite collision
| detection to turn them on
| again. This will illustrate how
the collision detection works,
and in so doing will provide the
basis on which some
spectacular effects can be built.
For instance, it can be
elaborated so that when two
sprites collide one of them is
wiped out or, perhaps, a new
one is born.

At the start of the program,
we can use another array, Q,
parallel to the arrays for the
hues, columns and rows, to
record which sprites are
initially on and which off. Its
element K records that sprite K
is on by containing a 1 and that
it is off by holding a0. The array
can be declared, initialised to
show that only the odd-
numbered sprites are on, and
then used to turn just these
sprites on with the amend-
ments and insertions in Listing
10,

We can then use the array Q
to ensure that the program
only bothers to try to move
sprites that are on by adding
the following line to the central
movement monitoring section
of the program.

245 IF Q(K)=0 THEN 260

Now, the sprite collisions

are recorded in location 53278,
76 What happens, for example, is
that when sprites 3 and 5

collide, bits 3 and 5 in this
location are set. It is also
important to remember that
the act of PEEKing at this

i
|

1@ DIM H(7), C(7Y, R(7D
20 FOR K=@ TO 7
2\ HK)=

4@ RERD
5@ MEXT
®@ DRTA
78 DATH
80 DATA
ap DARTA

18@ PRINT "0
Y5=1@8-

11@
120
138
148
15@
160
178
18@
1902
208

210
220
230
248
230

FOR.

FOR

2020
28:2@
2049
2508
3800
3010

3049
3500
4890
d@ie
4920

483q POKE 53262, ¥7:
4948 RETURN

POKE 832+K, 1: :
IF K=18 THEN POKE 832+K. 233
IF K=32 THEN POKE 832+K, 235°
NEXT K

POKE 2040+], 13

POKE 53287+J, HCI)

FPOKE 53248+2%J, C(I)

POKE 53249+2%J, R(I)

NEXT J

POKE 53265, 235

FOR K=8 T0 7

ON K+1 GOSUE 508, 1800, 1500, 2000, 2500, 3000, 35068, 4000
268 NEXT K

27@ GOTO 248

502 RETLRN

1PP@ Y=PEEK(S3251)

1910 YaY+¥s

1920 POKE 53251, V¥

1930 'TF ¥>22@0 OR Y<6@ THEN YS=-YS

1840 PETURN

1508 RETURN

2000 X=PEEK(53254)

2010 X=X+XS

POKE 53254, %

IF X220 OR X{6@ THEN XS==kS

RETURN

RETURN

A=A+a/25

IF A)=2%# THEN RA=0
3020 N5=140+40%SIN(-A)
3930 POKE 53258, X5: POKE 53259, Y9
RETURN

RETURN

TeT+n/50

IF T)=2#« THEN T=0
¥7=14@~BOKCOS(T): Y7=14@+BO¥SINCT)

K+t
Cekd.
K.
0,66, 148,60
220,60,220, 140
22@,22@9, 148,226
A0,220,60, 148

REKD

®S=5: T=4: A=0
K= TO €8 STEF 3
FOKE 832+K+1, 1:
POKE 932+K+1. ‘
POKE 832+K+1, 295 POKE B32+K+2.

POKE 832+K+2, @
255: POKE 832+K+2, ggg

J=@ T0 7

V5=146+80KC0OS(~R)

POKE 53263 Y7

254 Z1=PEEK(33278)

254 IF Z1<>0 AND 21<>Z THEN GOSUE 3000

2

h

g Z2=Z1

Listing 12

4444434111321
| 1




10 DIM H(?7), C(?), R(7), QC7)
15 P=0

43 QIKI=K-Z2%INT(K/2)

46 IF QCK><>0 THEN P=P+2"K

230 POKE 53249, P

§=0
FOR L=0 TO 7

IF Q¢L)=0 THEN W=L: S=1

NEXT L

IF S=0 THEN RETURN

G¢Wr=1: POKE 53249, PEEK(S53249) OR 2°W

T Listing 11

Figure 2. Initial positions and paths for the sprites.




Programming

Further developments

| There are obviously plenty of
1@ DIM HCTY, C(7Y, RETY, QC7) ways to take these ideas and
ie p=p build them into all sorts of
o6 FOR K=@ TO 7 programs. The immediate

extensions and improvements

29 HOCO=K+T :
4@ READ C¢iy, RCKD that can be made include the
following.

45 QCKI=K-2¥INT(K/2)

46 IF GCKI<HA THEN P=P+2h
58 NEXT &

6@ TATS Ad.e5, 148,868

78 DATA 228,68.z2208. 148

8@ DATA Z2E,22@, 149,220

20 IRTR 68;223163:143

188 PRINT "2"

o New subroutines for
moving the sprites can be
introduced. The paths that
they can follow are
unlimited, but the intro-
duction of a random

118 ¥5=1@: x5=5: T=@: A=0 element can give int-
120 FOR K=@ TO 62 STEP 2 eresting effects as can the
132 FOKE §32+K, 1@ POKE 832+K+1, 1: POKE 832+K+2, D use of a path that depends
142 IF K=18 THEN POKE B32+i, 255 POKE 832+k+1, 255: POKE @324kK+Z. 235 on the positions of the other
153 IF K=39 THEN POKE 532+, 255: POKE 832+K+1, 255° POKE B332+K+2, 235 sprites.

168 NEXT K =1

17@ FOR J=8 TO 7 x

508 POKE S3248+2%], 00 ’

L 3
210 POKE S3249+2%], RCJ) :

189 POKE 284p+], 13 _ ’,\
190 POKE 53287+J, H(J) % @
- ¢’/

228 MEXT J ~

Z38 POKE 353263, F \

235 Z=PEEK(53278) .
.:" [

240 FOR K=8 7O 7

24% 1F QK= THEW 260

253 ON K+1 GOSUB So@.1000. 1500, 2060, 2500, 3000, 3500, 4600
254 Z1=PEEK(33278)

2% 1F Z1<O@ AND Z1<>Z THEN GOSUB 5000

258 Z=71

268 NEXT K

278 GOTO 248

S@@ RETURM

1908 Y=PEEK(53231)

1818 YsY+YS

{828 POKE 53251, Y :

1830 IF Y2220 OR. Y{AA THEM ¥S=-Y%

1948 RETURN e A larger part of the screen

1SA@ RETLIRN can be used for movement.

opFa X=PEEK(53254) To store column positionsin |8

P10 F=K+xS excess of 255 requires more |

20en POKE 53254, = than one eight-bit location,

2R3 IF X>220 OR X<{6@ THEN RS=-xS and it is possible to use

2048 RETURH location 53264 to hold one

2%20 RETIRM extra bit for the column |8

2000 RA=A+a/25 position of each of the eight |8

3818 IF R>=2#&q THEN A=2 sprites.

2320 ¥S=140+4@RSIN(=-R): YI=1409+88%COS(-A) o All sorts of effects can be |8

2939 POKE 53298, X5: POKE 532359, Y5 created by making sprites (8

3040 RETURN vanish and disappear on {8

2500 RETURN particular cues. If all eight &

4000 T=T+n 30 sprites are turned on the |8

4818 IF Ti=2wq THEN T=@ program should be preven- %

4920 X7=140-00#C0S(T): Y7=142+8OXSINCT) ted from calling the sub- |3

4930 POKE 53262, %7: POKE 33263, L [ routine to try and turn on

4242 RETURN another, first, because it

5000 S=6 can't and, second, because

%812 FOR L=0 TO 7 it slows the program down.

5020 IF Q(L)>=@ THEN W=L‘ =1 e Sprites of different shapes,
78 ;‘gi’g ;‘E*‘;-E THEN RETURN sizes and colours can be

. used. Perhaps a sprite could

5858 mm'i,' POKE 53269, PEEK(S3263) OR 2t be transformed Ei: another

3060 RETURN shape when it collides with

READY. another one.

20N PEY
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“Why not send this coupon in TODAY and find|
|

|! out what else these programs havetooffer?

Please rush me details of
| WORD RESULT / CALC RESULT

|| NAME

| comPANY

|| ADDRESS

CALC RESULT & WORD RESULT £275.00 + VAT
| or £465.00 + VAT FOR BOTH

| Send to: HANDIC SOFTWARE LIMITED
I 5, Albert Road, Crowthorne, BerkshireRG11 TLT.

| Tl (GBQR FTOO0G: .= 2T rachimadir?
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TOTAL INTEGRATION Word Result and Calc Resuilt have been created for the IBM and compatibles
with true integration — giving you the freedom to use each program either separately or together.

WORD RESULT features:— CALC RESULT features:—
® Ten European languages with true hyphenation - ® 64 X 254 X 32 pages . ;
® Mail-merge ® Automatic locking of formula -
® The text on the screen as it will appear on paper ® Full colour down to cell level

(left, right or centre justified) ® Individual column widths 1
® Easy to use commands and help screens ® Pie and bar charts, saved and printed
® Automatic saving of your document whenever you stop typing ® Consolidates all your work with ease
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A.P. and D.}. Stephenson
tackle the problem of using
machine code to sort string

arrays into order.

SORTING STRINGS 1S MORE DIFFICULT
than sorting numbers because of the
manner in which the BASIC interpreter
stores strings. But, it is no good writing, or
even attempting to write, a machine code
string sort until the storage mechanism is
thoroughly understood.

String descriptors

strings are controlled by string
descriptors which consist of three bytes as
shown in Figure 10.1. The first byte holds
the string length and refers to the number
of bytes occupied by the string which, of
course, is the same as saying the number
of characters in the string. This shows why
the number of characters BASIC allows in
one string is restricted to 255. The highest
number possible in any byte, including
the string length byte, is 255. The other
two bytes in the string descriptor give the
string address (in the form of low-byte,
high-byte) where the strings are stored.
They are merely address pointers, not the
strings themselves. The actual string,
consisting of the equivalent ASCII codes,
is stored in sequential memory locations,
starting at the address given by the
address pointer in the string descriptor.

String length | String pointer

L byte | H byte

" :
Increasing memory

Figure 10.1 Keeping sirings under control

Thus, in the part of a sort routine where
two strings have to be swapped (because
they happen to be in the wrong order), we
swap over the descriptors rather than the
strings themselves. When sorting, then, it
is only necessary to ensure that the string
descriptors are in order. The strings
themselves can be left in exactly the same
haphazard order they were in before the
sort process began. This will clearly
reduce the execution time of the sort. In

effect, we are tricking the BASIC
interpreter by rearranging its string array
access table (a collection of string

descriptors).

How string arrays are stored

A string array is a collection of separate
strings, sheltering under a common
.name. We would therefore expect
the format for handling string arrays to be
more complicated than simple strings
because it must cater, not only for the
array name, but also for the number of
dimensions in the array together with the
array size. However, string arrays are
handled in a similar way to integer arrays.
See Figure 10.2.

Bytes 1 and 2
These are reserved for the array
name. In order for the interpreter to

Programming

array name. In order for the interpreter to
distinguish string arrays from integer or
floating point arrays, the first byte is the
ASCIl code of the first character of the
array name. (You will remember from last
month’s discussion, that the first byte in
the integer array format is the ASCII code
+ $80.) The second byte is either the
second character of the array name + %80
or, if there isn't one, just $80. As an
example, B$ would have $42 (the ASCII
code for B) in the first byte and $80 alone
in the second byte. On the other hand, if
the array name was BC$, the second byte
would be the sum of the ASCII code for
($43) and the constant $80, making a total
of $C3.

Bytes 3 and 4

These are address pointers to the next
array arranged in the order low byte, high
byte, ;

Byte 5
The number of dimensions in the array,
obviously limited to 255.

Bytes 6 and 7

The array size, in high-byte, low byte
order for a change. The three-byte string
information blocks then follow on after
the heading information.

: Array name : Pointer to next array tDimensiunsl Array size i
e AP  t byts | Hibyte 01 Hbyte | Lbyte Header
1 2 3 4 5 6 7
Length L byte H byte Length L byte H byte Length
String information blocks
L byte H byte Length L byte H byte Length L byte
Figure 10.2 Handling string H}iﬁ
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Program 10.1 Bubble sort of a string array

20

30

40

20

&0

70

80

90
100
110
120
130
140
150
140
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
3460
370
380
390
400
410
420
430
440
4350
4460
470
480
490

E

10 !'BUBBLE SORT

'OF A STRINB ARRAY

NUMBER
COUNT
ONE

TWO
FLAG
STRING1
STRING2
LENGTH1
LENBTH2
#=$C000

LOOP1

LooP2

SKIP

SEC
LDA

8TA

DEC
cLC
LDA
ADC
8TA
LDA
ADC
STA
LDA
8TA
8TA
STA
LDA

-8TA

LDA
8TA
cLC
ADC
8TA
BCC
INC
LDY
LDA
STA
LDA
8TA
INY
LDA
8TA
LDA
8STA
INY

$FB
$FD
57
$59
$FF
$35B
#35D
$5SF
$&60

NUMBER
"1
NUMBER
LOOP1
NUMBER+1

$2F
#$0A
TWO
30
#0
TWO+1
#0
FLAG
COUNT
COUNT+1
TWO+1
ONE+1
TWO
ONE

#3

TWO
SKIP
TWO+1
#0
(ONE) ,Y
LENGTH1
(TWO) ,Y
LENGTHZ2

(ONE) , Y
STRING1
(TWO) , Y
STRING2

500
=510
520
=530
540
990
260
=70
a80
590
&00
610
620
630
&40
&50
660
&70
&80
&90
700
710
720
730
740
730
760
770
780
790
800
810
820
830
B840
850
8460
870
880
890
900
910
920
930
940
930
9460
970

LOOP3

STAGE
SWOP

LOOP4

NOSWOP

SKIP2

BKIP3

FLAGCLEAR

READY.

LDA
STA
LDA
STA
LDY
LDA
CMP
BCC
BNE
INY
CPY

CPY
BEQ

LDY
sTY
LDA
TAX
LDA
STA
XA
STA
DEY
BPL
INC
BNE
INC
LDA
CMP

LDA
CMP

LDA
BEQ
LDA
SEC
SBC
STA
BCS
DEC
LDA

LDA
BNE
RTS

(ONE) ,Y
STRING1+1
(TWO) ,Y
STRING2+1
#0

(STRINB2) , Y
(STRINB1) ,Y

SWOP
NOSWOP

LENGTH1
NOSWOP - -
LENBTH2
SWOP

'LOOP3

LOOP1
2
FLAG
(ONE) ,Y

(TWO) ,Y
(ONE) , Y

(TWO) ,Y

LOOF4
COUNT
SKIP2
COUNT+1
COUNT
NUMBER
LOOP2
COUNT+1
NUMBER+1
LOOP2
FLABG
FLAGCLEAR
NUMBER

#1
NUMBER
SKIP3
NUMBER+1
NUMBER
STAGE
NUMBER+1
STABGE
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Program 10.2 Routine to test machine code

Armed with this information on the
storage of string arrays, we can now turn
to the study of Program 10.1.

Bubble sort string array

The homely, and sometimes despised,

| algorithm known as the bubble sort is

again used. In BASIC it is horribly sluggish

but in machine code it is quite acceptable

and has the advantage of using little

|  memory. Comparison with the integer

version. Program 9.1, given in last month’s

issue, shows that they both have a good

deal in common. Not every one will have

an assembler for entering Program 10.1

directly because it is in source code so the

equivalent machine code bytes (the

object code) are given in the form of a hex
dump shown as Program 10.1A.

To enter the machine code bytes, they

can be POKEd individually, starting with

the first byte at address 49152. However,

remember that the Commodore 64 does
not recognise hex bytes which means that
you would have the boring task of
converting them all to decimal first - and
without making one single error! Fear
not. Type in Program 10.3 which accepts
data written in hex.

Once you have entered the code, you
won't know whether you have entered
everything correctly or, indeed, whether
the program works at all. This is where
Program 10.2 comes in handy. Assuming
the machine code bytes are already in a
block of memory starting at decimal
address 49152, this program will call on
the machine code and try everything out
for you including the time the machine
takes to execute the sort, You don't have
to provide test strings because the
program generates them randomly. Try it
out with only a few strings to start with
then double the number while noting
how execution time increases rather
steeply each time.

10 REM TESTING THE MACHINE CODE Program 10.1A Hex dump of Program 10.1
20 REM STRINGB BORTING ROUTINE -
30 PRINTCHRS$ (147) 3 INPUT*ENTER NUMBER OF .1 CO00 38 AS FB E? 01 85 FB BO
STRINGS" -1 CO0B 02 C& FC 18 AS 2F &9 OA
40 REM FILL AND DISPLAY ARRAY .8 CO10 B85 59 AS 30 &9 00 BS SA
SO DIM A$(BX) -+ CO18 A9 00 83 FF 83 FD 85 FE
e -1 CO20 AS SA 8BS S8 AS 59 8BS 57
l 80 AX=10%RND (1)+1 -+ CO28 18 &9 03 B3 B9 90 02 Eé&
90 FOR Z=1 TO AX -4 CO30 SA A0 00 B1 57 85 SF Bi
i 110 KS=CHRS (RL+LS) -t CO40 Bl 59 85 5D C8 B1 57 685
| 120 BS=BS+KS -3 COM8 SC B1 59 85 SE A0 00 B1
130 NEXT -t CO3S0 SD D1 SB 90 OF DO 1E C8B
140 A$(N)=B$ -8 COSB C4 SF FO 19 C4 &0 FO 04
i 150 PRINT A$(N) -3 CO60 DO ED DO A7 AO 02 B4 FF
' 160 NEXT .3 CO&GB Bl 57 AA Bl 59 91 357 BA
. 170 PRINT:PRINT «3 CO70 91 59 88 10 F3 Eé6 FD DO
| i::iﬂ'ﬁ?ﬁ%"" -1 CO78 02 E& FE AS FD CS FB DO
s .t COBO 9F AS FE CS FC DO 99 AS
200 REM PREPARE CALL PARAMETER .1 COBA FF FO 13 AS FB 38 E9 O1
RAS HBE=EK/ 336 -1+ CO90 BS FB BO 04 Cé FC AS FB
o Lnw omiezn 11 Go%% B0 C8 A Fe 5o Cu 6o o
240 POKE 251,LBY% 5
ﬁ #E.m Understanding the source
270 REM CALL MACHINE CODE ROUTINE code
280 8YB 49132 A flow diagram of the rather complex
290 TA=TI/&60+0.5 string com%arison section of Frﬂg?&m
300 REM DISPLAY BORTED STRING ARRAY “I[l."l_, is 5_hc:wn_in Figure 'ID.E_L Usq_e it in
310 FOR N-1 7O B confincton wh the alowig ke b
320 PRINT A$(N) ' :
330 NEXT Lines 30 to 110 assign labels to all used
340 PRINT . locations. All Inca!igns used for storage
350 PRINT BAL"STRINSBS SORTED IN"TX"SECONDS" are in page zero.
Lines 120 to 180 subtract 1 from the two-
READY. byte quantity stored in NUMBER and
NUMBER +1.

Lines 190 to 250 collect the array space
start address which is always stored in
locations $2F and $30. An offset of $0A is
added in order to point to the first
element of the array. This also skips the
array zero element which may contain an
array heading and thus will not need to be
included in the sort. The result is placed
temporarily in address pointer TWO (two
bytes).

Lines 260 to 290 initialise the swop flag,
FLAG (1 byte) and the loop counter,
COUNT (two bytes) to zero.

Lines 300 to 330 copy the contents of
pointer TWO to pointer ONE (two bytes
each).

Lines 340 to 380 increment pointer TWO
by adding 3, because it must point to the

next string information block three
locations away. 83
Lines 390 to 470 use indirect addressing to

fetch the length of the first string from the
string information block. This data is
stored in pointer ONE.

sl
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Program 10.3 Poking a hex dump into memory

18 REM POKING A HEX DUMP INTO MEMORY
20 REM STARTING AT ADDRESS $C@BeO

380 INPUT "HOW MANY BYTES IN HEX DUMP":NA
48 B=48152

S@ FOR L=0 TO NA-1

6@ READ D%

7@ FD¥=ASC(D#%>-48

88 SD¥=ASCC(RIGHT$(D#%,1>>-48

9@ IF FD¥%>3 THEN FDX=FDX-7

18@ IF SD¥%>3 THEN SDX=SDX-7

118 BTXx=16xFDX+5SDx

120 POKE B+L ,BTX

1380 NEXT

14@ DATA AS,P0,85,FB,AS,085,85.FC

15@ DATA A9 ,48,28,CA.F1,38,.A5,FB

168 DATA ES,01,85,FB,B8,02,C6,FC

178 DATA AS,FB,D@,EC,AS,FC,D0,E8B

188 DATA 6@

Lines 420 to 430 do the same for the
second string. The data is stored in pointer
™O.

Lines 440 to 530 obtain the start addresses
of the string pair, again using indirect
addressing. The addressing are stored in
the page zero locations STRING1 and
STRING2 (two bytes each).

Line 540 clears the Y register which
doubles as the string character counter.
Lines 550 to 580 compare the ASCIl codes
of the string character pairs. The entire
string descriptors are swapped over if they
are in ascending order. Otherwise, they
are left alone.

Line 590 increments the string character
counter. :
Lines 600 to 610 compare the length of the
first string LENGTH1 to the character
counter. If they are equal, no swap is
required.

Lines 620 to 630 compare the second
string length LENGTH2 to the character
counter and, if equal, a swap is made.
Line 640 forces a branch back to LOOP3
ready for comparing the ASCIl codes of
the next pair of string characters. This
cycle continues while neither of the
above comparisons has resulted in a swap
or a no swap branch.

Line 650 is an out-of-range branch patch.
It is due to the limit on displacement
imposed by relative addressing which
would have been exceeded in line 960.
This method is an alternative to using an
absolute JUMP which would cause
problems if the object code were to be
relocated.

Line 660 stores 2 in the Y register. This acts
as a byte counter and also as an index
register for indirect indexed addressing.
Line 670 sets the swap flag. Any non-zero
value stored in the location labelled FLAG
indicates that a swap has taken place.
Lines 680 to 750 swap the 3-byte string
descriptors, one byte at atime, using the X

index register as a temporary
intermediate storage location.

The remaining lines 760 to 970 are similar
to lines 530 to 740 of the integer sort array
given last month.

Using the routine

It is important to remember that, in use,
the string array to be sorted must be the
first DIMensioned in BASIC. This is
because the start address, of the array to
be sorted, is calculated from the start of
the array space stored by the Commodore
64 in locations $2F (low byte) and $30 (high
byte). If the above is not adhered to the
sort routine will simply not work.

The final code is present in memory
from $C000 (49152 decimal) onwards.

In order to use it all we need supply is
the number of array elements to be
included in the sort. For example, say that
the total number of strings sorted in the
array is placed in the variable B%. The
following two lines of BASIC will split that
number into a high byte and low byte
component ready for POKEing into
locations $FB and $FC (251 and 252
decimal):

10 HB% =B %256
20LB% =B%-(HB%¥%256)

The values are POKEd with the following
two lines:

30 POKE 251,LB%
40 POKE 252,HB%

Finally, the routine is called from BASIC
by: 5YS 49152

Table 10.1 is a general guide to the
sorting speed to be obtained for various
random length strings. The table reveals
that it takes approximately four times as
long to sort double the number of strings.

Programming

Figure 10.3 Flow diagram of string comparison|

Get address and string length
from string descriptor and
store STRING1, STRINGZ2

!- Character counter = 0 J

Compare STRING1 with STRING2

Add 1 to character
counter

|

Compare character
counter to LENGTH1

Compare character
counter to LENGTH2

NO

End of
STRING2?

Set swop flag
|

Swop string descriptor,
one byte at a time

1*

¥

Table 10.1
No of random strings: Typical sort time
100 1 sec
200 4 sec
300 8 sec
400 15 sec
500 23 sec
1000 95 sec

There are, of course, more efficient
algorithms but few use less memory. For
those interested in even faster methods
using the ‘diminishing increment sort’
algorithm see our books ‘Advanced
machine code programming for the
Commodore 64’ or ‘Filing systems and
databases for the Commodore 64’
published by Granada/Collins.
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Phil south goes Bach to the
drawing board in the 3rd part

of our magical music series.

SO FAR, WE HAVE COVERED computer
music on the 64 in fairly general terms.
Having filled in the coarse detail with a
thick pencil, we can now pen in the fine
detail that we missed! This time we'll be
sampling such delights as synchronisation,
ring modulation, more about waveforms,
the ubiguitous oscillator 3, plus FREKK 11,
special effects and finally some tips on
Imitative Synthesis. With the majority of
you going “whaaat?”, let us begin ...

Only hertz when | type

Last month, | gave you a program, called
FREKK, to type in to get the high byte and
low byte values froma frequency inHertz.
Since | wrote that, | have been reliably

Program Listing 2

10 REM *%*%*FREKK II BY FLIPPO%%%

20 REM
30 PRINT"([CLR]®™
40 INPUT"FREQUENCY IN HERTZ "“;HZ
50 IF HEw-1 GOTO 999

60 FQ=INT(HZ-0.06097)

informed that the fraction (derived from
the speed of the 64’s internal clock) I gave
was based on the American standard
which is wildly inaccurate. (Typical!) So,
whereas | said ...

F=INT({FQ/0.05961)

... it should have been 0.06097. This, I'm
told is a much more accurate figure. In
any case, FREKK needed a bit of tweaking
up, so here is the elegant sequel, FREKK 1.

So, that’s how you get the HF and LF’s, but
where do you get the note frequencies in
Hertz from? Right here! (Note: The
number after each pitch denotes the
octave). See Table 1.

The SID chip has a frequency range of
between 0 and 4000Hz. (That's pretty

70 HF=INT(FQ/256)
B0 LF=FQ-256%HF
90 PRINT"HF = ";HF Pitch
C2
100 PRINT"LF = ";LF 2
D2
110 PRINT"(CD]™ 0
o ik PO by e ok o
100 REM PORTYMINTO BY FLIPPO et Eg
150 REM
999 END £ 2
200 S=542721 BASE LOCATION G2
G 2
250 FOR I=8 TO S+24 A2
300 POKE I,0 A 2
B2
325 NEXT: REM RESET SID
450 POKE S+5,0: POKE 5+6,247: REM ADSR Ea 3
400 POKE S+24,15: REM VOLUME D3
D 3
480 P=(17167-L291)/96: REM CL TO C5 E3
500 POKE S+U4,17: REM TRIANGLE WAVE ?3 3
550 FOR FQ=4291 TO 17167 STEP P G3
G 3
600 HF=INT(FQ 256) A3
650 LF=FQ-(256%HF) A 3
B3
700 POKE S+1,HF
750 POKE S,LFi REM ACTIVATE NOTE 54 4
BOO NEXT D4
D 4
B850 POKE S+4,16: REM TRIANGLE OFF E4
go0 END F4
Table 1

Hertz(Hz) Pitch Hertz{Hz)
£5.406 F 4 369.99
69.296 G4 392
73.416 G 4 415.3
77.728 Ad 440
82.407 A 4 466.16
87.307 B4 493.88

92.499
97.999 C5 523.25

103.83 {5 354.37

110 D5 587.33

116.54 D 5 622.25

123.47 E5 659.26

F5 698.46

130.81 F 5 739.99

138.59 G5 783.99

146.83 . 830.61

155.56 A5 880

164.81 A 5 932.33

174.61 B5 987.77

185

196 Ce 1046.5

207.65 C b 1108.7

220 D6 1747

233.08 D & 12445

246.94 Eb 1318.5

F61396.9

261.63 F 6 1480

277.18 Go 1568

293.66 G b 1661.2

1.3 Ab 1760

329.63 A B 1864.7

349.23 B6 1975.5
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good for a synth the size of your
fingernail) making it capable of deep
rumblings and very high tweetling, higher
even than a piccolo can reach.
Experiment with different pitches, even
intermediate ones to those I've given you,
to produce scales and tonalties more like
Eastern music.

Special effects

A very important facility in the
performance of a synth sound is that of
glide (sometimes called portamento,
goodness knows why!). This means when
you play note the next note glides
smoothly up to correct pitch rather than
steps up to it. Let me demonstrate:

This program renders a gliding note from
C in the 4th octave to C in the 5th octave.

qualities. A sample input/output might be
like this:

Frequency 1=932.33Hz
Frequence 2 = 164.81Hz

Yields
and

= 164.81 + 932.33 = 1097.14Hz
=932.33 - 164.81 = 767.52Hz

In order to use ring mod on Osc 1we must
select both triangle and ring mod; ring
mod modulates the triangle wave of Osc 1
with the output of Osc 3. Really the best
way for you to learn all about ring mod is
to mess about with it, so try:

POKE 54276,18.(16+2=18!)

Give it a whirl and see what you can come
up with.

Mostly, ring modulated waveforms
contain all manner of unwanted
harmonics which degrade the sound

128 64 32
Address
54276 )
54283 )- Moise pulse saw
54290 )
Table 2

8 4 2 1
ring
test mod  sync

It is done by incrementing the pitch by
very small amounts, so the steps aren’t
audible. To hear the steps, just put in a
delay:

775 FOR I=1 TO 100: NEXT.

... and now you can hear the stepping
quite clearly. Glide is used to great effect
in computer music, adding a touch of
humanity (bendiness) to otherwise digital
(steppy) sounds.

Now some difficult bits

Hidden deep within the heart of each
oscillator on the SID lie a few very
sophisticated controls. See Table 2.

Synchronisation, or sync, effects can
give you some wonderful synth tones.
One oscillator’s waveform is modulated
with another, the fundamental
frequencies of the first being made to
conform to the second’s. This gives you
some very rich harmonic blends, and al-
though the pitch stays the same the har-
monic content alters, giving you an enor-
mous range of tone “colours”, Sync for
Osc 1 resides in address 54276 and to
activate it you POKE 54276,1.

Ring modulation, or ring mod, is
perhaps best known for being the effect
on a Dalek’s voice: fortunately it's uses in
synthesis and music tend to be a little less
disturbing! Ring mod is primarily used in
the creation of realistic bell or gong
tones; a ring modulator takes two
frequencies and outputs a compound of
the sum of the two frequencies (Huh?),
and the difference between them. The
result is a waveform whose harmonics are
not related (they are normally),
producing highly detailed metallic tonal

quality. To clean them up you need to
filter the sound.

Filter tips

With trepidation in my heart, it is my
solemn duty to lead you by the nose into
yet another table, this time the registers

64 Music

Il

whereby you can use the filter in the 64’s
synth to filter an external instrument’s
output! Interesting though it is, it really
shouldn’t be used without expert advice;
you can blow up the chip if you're not
careful!

Filter type/volume: 54296

The first four bits govern the overall
volume of the system in a scale of sixteen
values, from 0 (not a sausage) to 15
(blasting your speaker off). The next three
bits select filter type: hi-pass, lo-pass and
band pass. hi-pass lets high frequencies
through, lo-pass lets low frequencies
through and band pass lets frequencies at
and either side of the cut-off point
through and stops those further away.
(There is actually another type of filter
available if you add hi and band pass
together - band reject or notch. Thisis the
exact reverse of band pass, letting
through all frequencies save the ones at
the selected cut-off.) The last bit in this
register is Osc 3 Off. Oscillator 3 can be
very useful as a modulator for the other
two, and in this case the output from 3
might be undesirable (noisy rubbish), so
this gives us the option to toggle its output
off.

The sophistication of the SID’s filter is
the one thing which sets the 64 head and
shoulders above other micros, synthesis-
wise. It gives you power over an
enormous range of beautiful sonic

128 b4 32 16 8 4 2 1
54293 - - - - - FC2 FC1 FCO
54294 FC10 FC9 FCa FC7 FCo FC5 FC4 FC3
54295 RES3 RT XXXX
54295 RES3 RES2 RES1 RESO EXT. OSC3 0sC2 0sC1
54196 3OFF HP BP LP VOL3 VOLZ2 VvOL1 VvOLo
Table 3

governing the filter. See Table 3.
The registers hold as follows:

Filter cut-off: 54293 and 54294

Register 54293’s last five bits (right to left,
the dashes) aren’t used. The remainder
plus 54294 are the filter cut-off values, and
as with previous registers, you can use
them alone or added together (to get
FC10 + FC8 = 128+32 = 160!). These bits
don’t control the cut-off point or the

- frequency of the filter; they are a

reference point and the effect they cause
is due entirely to the type of filter
selected. (See Filter Type/Volume).

Resonance/Filter: 54295

Resonance affects the frequencies
around the cut-off point, emphasising
them and making them brighter. The first
three bits (right to left) of this register
govern which Oscillators go through the
filter. The fourth bit is very interesting.
This is the external input to the filter,

textures and tone colours. Which brings
me to our last section, with some tips on
Imitative Synthesis.

Is it real, orisit... synthesised?

Imitative sythesis is the art (or in some
cases science) of imitating natural sounds
or conventional instruments. This is a
controversial topic, as synths can imitate
any instrument, with intelligent
programming, and you try telling that to
the Musicians Union; they'd smash your
face in! Synthesisers, and Computer
keyboards generally, are seen to be doing
for the number of working musicians
what the advent of computers did to the
number of working accountants.
Personally, | don't think musicians have
anything to worry about: nothing sounds
asgood as a real instrument played well by
a real person.

And, next month, I'll include some
hints and tips on how to imitate all your
favourite instruments,

—y ] ] —

87



Disc Drive?

BUSINESS DRIVE

Realise the full potential of your disc drive with
Triangle.

A powerful, fast and totally integrated suite of
programs — WORD PROCESSOR, DATA BASE
and SPREADSHEET.

Keep accounts, set-up household and business
cash flow projections, store mailing lists.

All for only
B Three totally integrated B Exchange data
programs between programs

B Write and edit text easily B Tutorial and on-screen
B Store your records, lists and “Help” windows

inventories B 100% machine-code for fast
B Answer your financial response
“What If's" B Comprehensive manual
I that's easy to follow

CREATIVE DRIVE

Stretch your mind and your disc drive with

Activity Centre.

An integrated, stimulating and wide-ranging

toolkit. Write, draw, animate drawings even

compose music.

Widen your creative skills, write and illustrate

reports for school or at work. Whether you're 7

or 70 years, you'll find Activity Centre great fun.
The price? It's a breakthrough at

B Write and illustrate text B Large picture

M Paint and animate your library memory
pictures B Music fanfare

B Compose your own music library memory

H Save and copy images M Easy to use manual

W 100% integrated

* ARGUS PRESS SOFTWARE LIMITED

snine | Liberty House, 222 Regent Street,
Selivarnctmm |7 ondon WIR TDB. Telephone 01 439 0666

iy




Mike Hart explores
one of the most
frequently demanded

programming
routines: the ability

to flash a message on
the screen or to flash
the whole, or part of

the screen, on or off.

THE MOST COMMON USE OF
flashing is that of prompting
the operator to take some
action by flashing a message
several times on the screen.

In the little program called
BASIC-FLASH, notice that A% is
initialised to a message in line
20 and a delay constant defined
in line 30,

The main FLASH subroutine
(1000-1050) prints the message,
activates a delay loop,
obliterates the message and
activates a similar delay loop. If
no key is pressed, the whole
sub-routine is re-entered until
any key press generates a
RETURN. The crucial line is
probably line 1020 which is
merely a cursor up (CHR$(145))
followed by a blank line and
terminated by another cursor
up. This technique, or
variations built around it, will
work on any Commodore
machine.

Commodore 64 owners
might like to try the following
‘one liner’ which provides a
quick and handy ‘screen-
shake’.

FOR =0 TO 255 : POKE 53270,):
NEXT )

The following technigue is
usually used to flash the
screen. First of all, get the
character from the screen and
then ‘EXCLUSIVE-OR’ it with
$60 (128 decimal) - this ‘flips’ bit
7from a1 to a 0 or vice versa
thus giving ‘normal’ or
‘reversed’ graphics. Then put
the new character back into the
same position. In earlier
versions of the Commodore 64,
the colour must also be POKEd
back to the screen.

Either the whole screen, or
just particular sections of it, can
be reversed. With 1000+ POKEs

RELIABLE

to the screen and the colour
memory map, this would take
an eternity in BASIC.

The machine code routine,
REVERSE-FLASHER, overcomes
the long wait. If the subroutine
is called once only, then a
certain portion of the screen is
reversed; if a delay loop is built
in and the process repeated
several times, you can get the
flashing effect you desire.

Your first task in REVERSE-
FLASHER is to decide where to
locate the code - | have placed
it in the cassette buffer out of
force of habit but it can go into
safe location. $C000 (49152) is a
good place if not occupied by
anything else and if you make
variable LN (LOCATION) in
line 10 the starting point of
your code,

Next, three parameters are

ROUTINES

provided: INK (the character
colour); PAPER (the back-
ground colour) and the
number of lines (starting from
the top of the screen). The
demo is set up so that INK is
black, PAPER is grey 2 and the
number of lines is set to 10. To
flash the whole screen the
number of lines would be 25.

The routine saves the
current character colour and
background colour and then
restores them after the flash.
The ‘nest’ flashing effect is
obtained if the initial paper
colour is maintained through-
out: this is because, if you
change the PAPER colour, the

-

whole screen is changed to that
colour whilst the first n lines
will flash. The delay loop may
be shortened or lengthened or
even cut aut altogether. The
length of the whole flash can
also be controlled in a similar
fashion by altering the end
value of the J loop in line 80.

It is best to experiment with
this routine until you find an
effect which suits you best.

Finally, a machine-code
disassembly is provided for
those readers who like to study
such things to see how they
work and also improve them if
necessary.

Happy flashing!

I Program Listing

1
=
2 REM
4

LE

E
18
15 @

28 FOR J=8 TO 87:
3a
48
=15
ER
BS @
7a
S 1
88 FOR
=
a5 :
188
181
182
183
184
185
188
187
188
1859

READ CH:

J=1

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
119 DATA
111 DATA
READY .

12773

REM x%xx REVERSE..FLASHER =2x%
MIKE HART
5 REM SYNTAXK:SYS(LOC'N>
LMN=228: INK=B:PAPER=12:LIMNES=18

READ X
T=T+RIPOKE LN+J , HiNEXKT
IF CH=T THEN &8
PRINT"DATA ERROR!":END
PRIMT:PRINT"O.K."

REM xxx DEMO OMLY xx%

TO 5@:SYSC(LN) INK ,PAFPER ,LINES
FOR DL=1 TO 25:NEXT DL:INEXT J

173,33,208,133,253,173,134,2
133,859,382 .235.,.182,.142 .33 ,208
32,241,183,138,72,165,20, 162
8,157,9,216,157,0,217.,157
e.,218,157,8,.219,.202 ,288,241
194 ,178,189,0,133,251,169,4
133,852,168 ,39,177.,251,73, 128
145,251,136,16.,247 ,.202,2490,13
24.,169,499,181,251,133.,251,144
£33,238,.852,176,.289,185,253.,1491
33,208,165,254,141,134 ,.2,96

%

INK ,PAPER ,LIMNES

REMADY .
B

PC SR AC HR TR SP
. 7ODBB B2 A3 A3 FF FB
232C AD 21 DO LDA sDé2 1
B33F 85 FD ETA *FD
28341 AD 88 B2 LDA w285
B3q4 8% FE SETA SFE
839 E@ EB BT JSR SBTEB
2349 B8E B1 D@ STy SDBS1
B34C 28 Fl1 B7 JER ®WBTF1
BIaF an THA
a3se 48 P
a3zl A3 14 LDO®m w14
B3S3 AZ 0O LO¥ weda
2333 S0 o8 DB STa =080, X
a3%8 80 aa D9 STA =D988 .,
B3SsE 30 8B DA SThA DA ,H
B3ISE 80D ad DA SThA FDEBDD , X
B3El ChA DEX
B3EE DB F1 BHE =835
a364 BB PLA
BIES AA TaM
B3IEE A9 80 LDA #Ea8
B3IEE 85 FB STA SFBE
Aa3EA A3 a4 LDOA Wxag
@36C BS FC STA SFC
Q3IGE AB 27 LOY we2T
23ve Bl FB LDA ($FBY,Y
R3TE 49 88 EOR w=9@
A3T4 31 FB STh (SFBE),Y
B3TE B8 DEY
BETT? 18 F7 BFL sA37a
a3Ta CH DEX
BETA Fa aD BEQ sA389
a37C 18 CLC
837D AS 28 LDA wEEs
a3vF BS FB AbDC SFB
2381 85 FB SThA ®FEB
8383 98 ES BCC ®A3GE
B383 E& FC INC SEC
Ba3aT BE& ES BCS SA3BE
B3E8 A5 FD LDA SFDO
B3BE &aDh 21 08 SThA =OBZ1
B3BE A5 FE LDA SFE
B398 80 85 az SThA =AZ8E
2383 68 RTS
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Lineage: 40p per word.

YOUR COMMODORE
01-437 0699

Semi display: £9.00 per single column centimetre
Ring for information on series bookings/discounts.

All advertisements in this section must be prepaid _
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request).

SOFTWARE
APPLICATIONS

HOME ACCOUNTS. Put your
house in order! Probably home
computing's best usel Compre-
hensive coverage of bank
accounts, Credit cards, HP inbuilt
accuracy check. Records all
transactions, Projects cashflow for
any period ahead. Available for
C.16 CBM6B4 or VIC-20. £8.45 or
free details from Discus
Software, Freepost, Windmill
Hill, Brixham TQS5 9BR. Tele-
phone 0B045 55532.

SPRI-TECH £5.95

This wtility for the CBEMG4 helps
you © e Sprites in Mono or
Multicolour. Load, Save, Reverse,
Invert, Nudge. Easy to use aid 1o
animation. Send your Name,
Address & P/O or cheque for
£5.95 (P&P Frea) to:
J&J GILMOUR LTD,

Dept YC485, 4 Copse Close, Liss,
Hampshire, GU33 TEW, England.
Tel 0730-893430.

VIC-20 USERS

A renumber facility for your

basic programs requiring no

memory expansion. Cassette
£2.00 including post and

package

Dept 1, Bolling Software,
PO Box 42, Bradford,

West Yorkshire, BD4 TUD.

COMMODORE 64 casselie
library. Hire latest games and
educational software, only one
price £1.50 per casselte 7 days
hire, Details 5.AE. pleae: C.CL.,19
Darrell Way, Abingdon, OX14 1HO.

VIC-20 AND CMB-64
SOFTWARE HIRE
300 titles. Free membership. Send
2 = 17p stamps for your hirekit 1o
YIC-20 SOFTWARE HIRE (Y.M.),
B Thurland Streel, Mottingham.
FLEASE STATE MACHIME.

COMMODORE B4 Games hire
from B0p plus postage. Details
from Mr. Ferguson PO Box 152,
Orpington, Kenl, BRE SUN,

COMMODORE
. C16
CASSETTE HIRE

AT LAST! All the top games
available for the 16 can now be
hired from
DABSOFT
Library constantly updated as
new games become available.
Membership fee of £B.50
includes 12 FREE ranlals!
Onea price lor any game. Charge
of £1.25 inc P&P EOTH WAYS.
For complete memebership kit
post cheque or postal order to:
DABSOFT, 39 Guildford Road,
Levenshulme, M19 3FG.

TEL: D61 445 4375

EXT. 322

Send your requirements to:
DAVID HORN

ASP LTD, 1 GOLDEN SQUARE,
LONDON W1

SOFTWARE

GAMES

CBM 64

Soccer Supremao, S0Ccaer manageémesni
game [HCW =weww) ; Pirate Island,
board game simulation (HCW sesas)
Cricket, limited over test match (HOW
ward ). £4.99 sach, 2 for £8.98 or 3 for
£12.50 on casetta. Add £2.50 to lotal for
disc
From: Dromeda Software, 56 Walls
Street, Haslingdon, Lancashire
BE4 5L5.

GREAT NEW RANGE of
computer adventure games for the
Commodore 64, For full details
send sae to Noble Enterprises,
126a, High Street, Gospart, Hants.
PO12 1DU.

DON'T BE AN
ALIEN
TO INVADE
THIS SPACE
RING
01-437-0699

Commeodore C16/Plus 4
Software Now Available!
C16/Plus 4 — SOFTWARE — AT
LAST! The ultimate in high-tech
sansation. Man Vs Machine.
Deasigned to beat your brains and
pierce your eardrums. Lowve [t!
Hata It! Buy It! — Pontoon — the
game you will love to hate!
Introductory offer of only £4.99
incl. P&P. PO/Cheques to:
VENTUREGATE LTD., Y.C.,
17 Harold Road, Leeds, L56 1PR.

FOR SALE:- SX64 Computer as
new with Business Programs and
games. Still boxed £550 or nearest
offer, Telephone 0432 275612
after 7Tpm.

T]’E SE’CI"E‘I.'C‘f S‘t B‘fid[“‘_’-. whera

64 £5.95

-ode CBMBE4
Append,
ncluding
sfyingly
ur Name,
\ ¢ hegue for
P&F Free) to
J&J GILMOUR LTD,
Dept YC485, 4 Copse Close, Liss,
Hampshire, GU33 TEW, England.
Tel: 0730-893430.

PLAY IT AGAIN, SID!

Powerful m/c code music EEIQL.'UHC&[
for CBM 64, Compose on three ‘tapes
in special notation, with extensive
editing facilities. Create a library of 100
sounds, easy screen editing of
parameters. 10 pages of printed
instructions. £7 from:-

GUY 5 HOWE, 30A HOLBROOK
LAMNE, TROWBRIDGE, WILTSHIRE,

grown-up  girls

experience old-fashioned schoolgirl life.
Last wear it hit the headlines in a flurry of contraversy.

“A school for scandal?' asked the Daily Telegraph.
“All very pukkah,” assured BBC TV News
“Creepy,” shudderad the Mail's colour supplement.
What is the secret of St. Bride's? Now you can find out
far yourself. Explore the dormitories and classrooms -
but don't get caught! Find your way to the forbidden
underground passages. Meet the things that lurk

there. Pass through the Time Warp and finally
discover...

The Secret of St. Brides.

A schoolgirl adventure with a difference, Full of twists

and surprises
supporting package.

exciting, funny, musical. With full

CEBM B4, Cassette only. £6.95 - or £5.95 if you order

direct from:

5L Bride's Scheol, (YC), Burtonport, Co. Donegal,
Ireland (direct price includes P&FP)
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Every pilot has
the dream of
flying one of
these unique and i : =
complex fighting = .
machines. Here is your chance to do what few pilots have the
privilege to try.

Depending on your skill, confidence and courage, you have the
choice of remaining near the landing pad, learning to hover
and land, or venturing higher to practise your approaches,
When you think you have mastered these, then accelerate the
Jump Jet into an attack fighter. Use the radar and range finder to seek and destroy the
enemy, by launching heat-seeking air-to-air missiles. Beware! His radar and missile
systems are as good as yours. Reckless pursuit is ill-advised: you must maintain a fuel
level that will enable you to relocate and return to the aircraft carrier, executing the
skills you have learned to achieve a successful landing.

You are now ready to proceed to the next skill level to face additional hazards, such as
unpredictable swell and treacherous cross-winds.

Be warned, this program is not a toy or game. You will need to co-ordinate your hand

8,
eyes and mind to successfully complete each mission. Do not hope to achieve in a
short time that which took the author three years to learn as a Jump Jet pilot, and
over a year to record on this computer program.

TRADE ENQUIRIES: ANIROG SOFTWARE LTD UNIT 10 VICTORIA INDUSTRIAL PARK VICTORIA ROAD DARTFORD KENT (0322) 92513/8
Mail Order: B HIGH STREET HORLEY SURREY 24 HOUR CREDIT SALES HORLEY 02934 6083 Payment by: P.O. - ACCESS - VISA

Written by
Vaughan Dow
Jump Jet Pilot




Choosing the right computer
is a good start — but can you
find the right software?

; |
& SUPERSOFT
|
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At SUPERSOFT we're very conscious of the
fact that people who spend several hundred
pounds on computer equipment are looking
to do rather more than play Space Invaders
Financial planning is a rather grand name
for sornething you've been doing all your life
— making ends meet! Perhaps if Mr
Micawber had used BUSICALC he would
have been able to balance the books a little
better
For home, cdub or small business use
BUSICALC 1 should pay for itself in no time at
all; for larger companies we recommend
BUSICALC 3, one of the few really valuable
programs that you can learn to use in a day
Although your Commodore 64 is a power-
ful musical instrument you need to be a
pretty good programmier to understand how
it all works. Unless, of course, you buy MUSIC
MASTER! _
To use MUSIC MASTER requires no prior
musical knowledge, though in the hands of
an experienced musician it will prove an
invaluable tool. You don’t need to know the
first thing about programming either! MUSIC
MASTER is the musical equivalent of a word
processor, remembering the notes you play
and allowing you to replay and edit them as
you wish

.

v

INTERDICTOR PILOT is a space flight
simulator. Nowadays simulators are widely
used to train pilots and astronauts because —
to be frank — it's a lot cheaper (and safer)
than the real thing!

Imagine, if you will, life in the 22nd
century: space travel is commonplace, and
on the outskirts of the galaxy the first war
between civilizations is being fought. Ashort-
age of trained pilots has prompted the Feder-
ation to develop a computer simulation that
allows raw recruits to gain experience with-
out paying for their mistakes with their lives.
With the aid of your Commaodore 64 you too
can learn to pilot the Interdictor Mk 3 craft
But be warned = this is no game!

== === == =2 ==

SUPERSOFT, Winchester House, Canning Road,
Wealdstone, Harrow, Middlesex HA3 75)
Telephone: 01-B61 1166

Other SUPERSOFT products include the
MIKRO ASSEMBLER cartridge, the only
assermnbler that's ideal for beginners yet pow-
erful enough for the professional (most of
our competitors use it!). The VICTREE cart
ridge adds dozens of commands to Basic
including toolkit aids and disk commands; or
on disk there's MASTER 64, a really com-
prehensive package for the keen prog-
rammer.

Of course, we do also publish games
programs, and with classics like STIX, QUINX
and KAMI-KAZE in our range we are one of
the market leaders. But we maost enjoy
coming up with the sort of programs that are
going to be in use for months and years, not
hours and days — the sort of programs that
make you glad that you bought a computer —
and glad that you bought SUPERSOCFT!

You won't find SUPERSOFT products on
the shelves of your local supermarket. But
most specialist shops stock titles from our
extensive range (and are prepared to obtain
other programs to order). However you can
also buy direct by sending a cheque (pre-paid
orders are post freel), by calling at our
offices, or over the telephone using your
ACCESS card.




