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If you weren't selected for the Seoul Olympics, no
need to feel out of the running.

Because everything you need to compete in all the
events is right here with the Commodore 64 Olympic
Challenge pack. And at only £149.99, your gold medal’s
practically in the bag.

Here's the C64 Olympic line-up...

* C64 Computer, the latest version of the world's
best-selling computer.

* Cassette unit, for simple loading of programs.

* Joystick to put you in complete control of screen
action.

* Plus all the excitement of 10 great sporting games.

On day one, you can use all your skills and reflexes
to race against the clock in the track and field events.
Or take up the challenge of world series baseball,

| g.%% weightlifting, football, tennis and the champion-
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ship title fights.

And when the Olympics are over, you can then go out
and grab the best beat 'em ups, one-on-one, adventure
and simulation games that really come alive on the C64.

There's only a few days to go before the opening
ceremony, so make a dash for your local dealer and
ask about the C64 Olympic Q =
Challenge pack. Or telephone —=

Commodore




Chd
128

Clb
C

Editor: Stuart Cooke
Deputy Editor:

: Sue Joyce
Technical Editor:
Fred Reid
Advertisement
Manager:

Paul Kavanagh
Advertisement Copy
Control: Andrew
Selwood
Origination: Ebony
Typesetting
Artist: Alan Batchelor
Designer: Neil
Sweetman

Your Commodore
incorporating Your 64 is a
monthly magazine appearing
on the first Friday of each
month. Argus Specialist
Publications Limited Editorial
& Advertisement Office, Your
Commodore, No 1 Golden
Square, London WI1R 3AB.
Telephone: 01-437 0626 Telex:

HE11396.
Subscription rates upon

application to Your
Commodore Subscriptions
Department, Infonet Ltd, 5

River Park Estate,
Berkhamsted, Herts, HP4
1HI.. U.S.A. Subscription
Agent: Wise Owl Worldwide
Publications, 4314 West 238th
Street, Torrance CA 90505

US.A.

i g Tl &

CONTENTS

REGULARS

® Data Statementis 6
Our regular look at the world of Commodore
® Games Update 18

The latest from the world of Commaodore

entertainment

® A Short Interlude 24
We continue with our explanation of how to
use interrupts to carry out several tasks at once

* May I Interrupt 26
Fine tuning is the key to setting up a continuous
music routine

® Football Manager I1 28
The follow-up to the old favourite

AOODYCTIUE

Football Manager 11

® Constructing a Compiler 30

This month we look at the code generator and

the assembler

* Netherworld 33
Lose yourself in fantasy land

® Making Music 40
Our last look at creating your own computer music

® Dark Side 41
The impressive sequel to Incentive’s Driller

® The President is Missing 44
A detective style investigation from Cosmi

® Compelition 49

Your chance to win a Robotarm from Datel

® Interceptor 50

W g O CIBC LA R O

P T T A T e [ T SR

Your chance to become Biggles

YOUR COMMODORE october 1988
4

t4

#‘



+4

CONT

ENTS

M

® Sprite Library 45
It’s back to the ABC in this month’s delve into
the library

® Software for Sale 54
The impressive sequel to Incentive's Driller

¢ Fernandez Must Die T
Predictable commando style fun

® First Steps 58

For such small phrases, error messages take a
lot of understanding

® The Games - Winter Edition 60
Seven more events await joystick athletes

® Listings 61

® Back Page 90

® Gizmos - expanding your
Commodore 10

A round up of unusual accessories

®* Hi-Res Fill 14
A better way to fill those awkward spaces

* CP/M + Context Editor 46
The mysteries of the Editor explained

® Joystick Cursor 16

A chance to control the cursor and other keys
with the joystick with some handy results

® File Extension 29
Load and run files from a directory in a single key
press

® Set the Alarm 37

Never miss last orders at the Dog and Fox again

PROGRAMS

® Code Relocation 22
Post process a program and turn it into code
* Hires/Multicolour Plotter 38

Sacrifice your horizontal resolution to combine
multicolour and high resolution mode

® Jack in the Box 52
A handy utility which can be used by Basic or
machine code programmers

. T ol e S A e o N

5

YOUR COMMODORE october 1988

& b
i LS, B e
Chale o+
I°I'I°l | VOLUME5
® ® - st e g T
L= L ]
olofofe ARGUS
& [ ]
L [
L ] L ]
NOV ISSUE
AVAILABLE
7th OCTOBER
1 1988
L] L
@
The contents of this publication
including all articles, designs,
drawings and programs and all
@ L copyright and other intellectual
property rights therein belong
to Argus Specialist Public-
ations Limited. All rights
conferred by the Law of
Copyright and other intellect-
[ ] ual property rights and by
virtue of international
copyright conventions are
specifically reserved to Argus
Specialist Publications
Limited and any reproduction
] [ ] requires the prior written
consent of the Company.
@ 1988 . Disiribution SM
Distribution, 6 Leigham Court
Boad, London SWI16 2PG.
Printed by Chase Web,
Plymouth. Opinions expressed
in reviews are the opinions of
the reviewers and not
L L necessarily those of the
magazine. While every effort is
made to thoroughly check
programs published for errors
L] & we cannot be held responsible
for any errors that do oceur.
[ ] &
ISSN
0269-8277
T e P L S A T G LA P b TR i




BN O R

Epson add special effects to the FX

5 T I T

FX Parking Permit

The Epson FX850 and FX1050
printers have been upgraded to
incorporate a paper parking facility.
The new units, which retail at £459
and £599 respectively, can now be used
with a minimum of fuss when contin-
uous stationery is swapped for sheet
feeding. Instead of unlacing the tractor
feed manually, new owners can just
flick a lever and press a switch. The
actions automatically withdraw the
paper out of the printer’s paper path
but the tractor sprocket remains

engaged. This means that, after the
sheet feeding has been completed,
tractor feed can be resumed without
the need to relace the paper by hand.

The machines also feature three
internal character fonts, 246cps draft
and 54cps NLQ speeds, all done with
less than 55dBA of noise.

Touchline: Epson (UK), 388 High
Road, Wembley, Middlesex HAY
6UH. Tel: 01-902 8892,

Ingrid, star of Level 9%s (cnome [

Level Gnome

At Level 9, Gnome 1s where the heart
is and to prove it Ingrid’s Back. The
diminutive star of Gnome Ranger
returns to battle against Jasper Quick-
buck in Gnome II.

Quickbuck is planning a Yuppie
Homes development in a quiet corner
of the gnome counties. Only one thing
stands between him and his dreams of
suburbia — Ingrid Bottomlow and her
accident prone ways.

Also nearing completion 1s Pete
Austin’s megaproject Lancelot. After
months of research, Austin has
combined hi-tech programming with
Mallory’s Morte D’Arthur to produce
a three part adventure which follows
Lancelot’s knighting, his fall from
grace with Guinever and the search for
the Holy Grail.

Touchline: Level 9, 5 Mendip Road,
Crown Wood, Bracknell, Berkshire
RGI2 3XG. Tel: 0344 487597,
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Arts Trek

‘Electronic Arts are releasing the

‘Wargame of the Century’ and its
simply called Empire. The objective is
to search out alien lifeforms and blast
them to bits.

This may sound like a corruption
of Star Trek so far but there’s more.
The player takes the roll of Captain
William P Brown of the UGAS
Britannia, an enterprising chap who
wishes to seek out the evil Krellans
who cling on to large tracts of real
estate known as the Krellan Empire.

William P Brown has to boldly go
into the heartlands of the Krellans,
completely phase them into sub-
mission and escape scot free as he
checks off another conquered world,
leaving bare bones and shouting a
battle cry of *Ooh, hurrah!” at the death
of the Krellans. Then, realising that
he spoke too soon, he heads off into
uncharted space to do battle once
more.

Michael Powell EA's first UK programmer

Empire 15 a one to three player
game of strategy in which the winner
is the last to survive.

The second up and coming release
from EA is Powerdrome which has the
distinction of being the first EA game
to be penned entirely in the UK.

This November launch for the
Amiga features sohd 3D graphies of
a jet racer championship of the future.
The Powerdrome series consists of six
races, each at different tracks which
feature differing weather conditions.

A special feature is included in the
two player game which requires two
Amigas to be linked together. Once
the union is made, the two combatants
can race against each other after tuning
up and getting a suspensor grid
position through speed trials at the
start of the race.

Touchline: Electronic Arts, 11-49
Station Road, Langley, Berkshire SL3
S8YN. Tel: 0753 49442,

D

Glast
appes
vocal
Once
of ws
Storn
book
T
event:
the R
a lone
of wi
fleet.
M
and c
given
bytes.
simul;
than
Silent
In
centre

The |
Secon
14-161
erret,
vear t
it is 1
Gallic

succe
decide
registe
and fo
the Ar
Je.
manag
aniser,
in Oct
la Mic
Apple,
and Se
and th
year.
Thi
whethe
draw a
dore o
the cro

Touch
Espace
perret,

Organi
UAmir
Mande



enl

1 the
d its
Ve 15
blast

ption
nore.
ptain
GAS
who
=|lans
" real
ire.

ly go
llans,
sub-
15 he
rorld,
ng a
eath
that
- into
once

layer
inner

lease
15 the
game

- the
cs of
Iture.
of six
vhich
s,
n the
5 two
Once
tants
ning
grid
i the

[[-459
» S1.3

Pl s i T
Gung Ho Prose

Glasnost is a word which doesn't
appear to feature in Wild Bill Stealey’s
vocabulary down at Microprose HQ.
Once more it’s time to loose the dogs
of war on the Commie threat as Red
Storm Rising makes a transition from
book to game.

Tom Clancy’s best seller concerns
events in a future world war between
the Russians and Americans in which
a lone nuclear submarine has the task
of wiping out the USSR’s underwater
fleet.

Microprose’s leading programmer
and designer, Steve Meier, has been
given the task of converting words into
bytes. Meier promises that the new
simulation will be far more advanced
than Microprose’s highly acclaimed
Silent Service.

In the meantime, the PC Show’s
centrepiece was provided by Micro-
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Microprose’s PC Show stopping Super X flight simulator

prose in the form of a highly advanced
simulation machine. The Super X
Prokon flight simulator combines
sensitive mechanical control with a
wide angle computer generated visual

display to give its 14 passengers the
sensation that they’re really flying.
Touchline: Microprose, 2 Market
Place, Tetbury, Gloucester GL8 8DA.
Tel: 0666 54326.

Vive la micro

The French are preparing for their
second Festival de la Micro show on
14-16th of October at Espace Champ-
erret, Paris. This is only the second
year that the show has been held but
it is rapidly establishing itself as the
Gallic equivalent to the PC Show.

The festival is hosted by Neo Media
press group and it was developed
through necessity rather than by
design. Neo Media organised an
Amstrad show in 1986. It proved so
successful that Amstrad France
decided to run the show themselves by
registering the name Amstrad Expo
and forbidding Neo Media from using
the Amstrad name.

Jean Kaminsky, Neo Media’s
managing director and show org-
anmiser, was not deterred so easily and
in October last year the Festival de
la Micro attracted over 20,000 visitors.
Apple, Atari, Amstrad, Commodore
and Sega all took stands at the show
and they will also be there again this
year.

The only question that remains is
whether Amstrad will be the biggest
draw again this year or will Commo-
dore or Atari pull the larger share of
the crowd?

Touchline: Festival de la Micro,
Espace Champerret, Porte de Cham-
perret, Paris

Organiser: Neo Media, 5-7 Rue de
I'Amiral Courbet, 94160 Sainte
Mande.
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PC Plod

Commeodore are to be commended for
sticking with their PC compatibles and
at last persistance may be paying off.
With their prices at an all time low,
the company is now promoting its
discount schemes for educational
establishments.

Under the scheme, PCls retailing
at £315 (mono) and £430 (colour) are
being supplied for £299 and £369
respectively. At the top end of the
range the savings are even greater with
PC60-80HD Enhanced Colour

Display 80386 clone costing £4299, a
saving of £1160 on the normal RRP.
Now that prices have come down

so far, it could be time for schools to
re-examine their microcomputer policies
with a thought to using the industry
standard PC instead of the charming
but remote BBC Micro. The fact that
the PC is used in almost every
computerised establishment would
give the computer student a distinct
advantage in gaining employment
when cast from the academic world
into that of commerce,

Touchline: Commodore Business
Machines (UK) Lid, The Switchback,
Gardner Road, Maidenhead, Berk-

time Commodore’s PCI went to school?
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NEWS

LOMIMUIMcATIONS conlcR

ne major problem associated

with calling bulletin boards is

the cost of the call. Not only
that, but many BB numbers published
in magazines and on BB's do not state
the location of the BB itself.

A new facility available to
MicroLink subscribers can now solve
that problem. Called STD, users either
enter the name of a town/city, or a
dialing code and the exclusive of the
two will be displayed.

As an example, entering ‘0424 will
result in ‘Hastings’ being displayed.
Alternatively, entering ‘Hastings’ will
result in ‘0424’ being displayed.

At the time of writing the service
does not incorporate area codes within
a city but this will be introduced at
alater date. International dialing codes
and associated country names will also
be introduced.

Prestel/ Micronet subscribers have
a-similar facility within the British
Telecom database on Prestel. Located
at page 383614 is an area code locator.
This is used by entering the first three
digits of the area code. This will display
a list of the areas covered by that
exchange. Major cities are covered, so
it is possible to get a breakdown of
area codes within a major conurbation
such as London.

The Price of Microlink

Shortly after the new Tariff changes
for Prestel/ Micronet were announced,
MicroLink issued a statement that it
would not be increasing its prices.
However, it appears that even
though MicroLink charges have not
gone up in the last three and a half
years, the operational costs have. In

a letter to all subscribers, Derek
Meakin, MD for Database
Publications which operates

MicroLink said that the company
could no longer subsidise its
customers. As a result, the minimum
monthly standing charge of £3 has
been increased to £5. This brings the
standing charge in line with the rest
of Telecom Gold.

In the letter Meakin also promised
a number of enhancements to
MicroLink, including the addition of
yet more gateways both national and
international.

Your Commodore notes that
MicroLink still represents excellent
value for money. Not only does it offer
a comprehensive range of facilities

Our roving reporter David-

Janda is back with more

news and views in the

world of comms

beyond what Telecom Gold provides,
but MicroLink subscribers do not have
to pay any block data transfer charges.
The data transfer charge was
introduced in August 1987 and is a
charge for every 512 character-block
of data sent/ received to/ from Telecom
Gold.

The Magazine Grows!

Xtra! The magazine suppliment area
on Micronet has a new section called
Voltage.

The area will cater for those
interested in Hi-fi and consumer
electronics by providing the readers
with news, reviews and features on the
latest gadgets for the Hi-tech yuppies
among you.

Voltage will be updated on a
regular basis and reading it incurs no
extra charge for Micronet subscribers.
Prestel only subscribers can read
Voltage, but are time charged at
different rates depending on what time
of day the section is read.

The Deamon Dies!

Dataphone Ltd of Peterborough is no
more. The company manufactured
and sold modems including the
Demon II and the Designer.

According to former MD Martin
Payne the company was under
financial stress for some time. It 1s
understood that extensive delays in
obtaining BABT approval for the
Demon [l and Designer modems
contributed to the companies
problems.

New backing in the form of a
company called Modem Marketing
has been sought and the new company
will be selling Dataphone products.

Micronet on the Move

Telemap Group Ltd, who's promary
product is the Micronet database on
Prestel is to move its HQ from London
to Apsley near Hemel Hempstead. The
move which will be made early 1989
will result in Telemap sharing office
space with Dialcom UK. Dialcom is

YOUR COMMODORE october 1988
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part of British Telecom and
incorporates Prestel, Telecom Gold,
and a host of other value added
SErvIices.

According to Micronet the move
will result in better communications
between The Net and Prestel.

However, Your Commodore has
received information from several
reliable sources who suggest that
British Telecom (who currently have
a 409 share in Telemap Group Ltd)
will buy out the two other Telemap
share holders. These are EMAP and
Bell Canada.

This would be a logical move on

BT's part as it would mean that |
Micronet (which is the largest IP on |

Prestel) would be under its control.

Although this information has not |
top |
management at Telemap (who were i;
not available for comment) this writer |

been confirmed by the

believes it to be the case.

More Amiga Coverage
Editorial coverage for the Amiga on
Micronet has been rather thin until
now.

Before, coverage was supplied by

the contributors of the 16/32 area. _
This has all changed as the Solely §

M
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£

CBM area provides information for |

Amiga owners as does the ST/ Amiga

area which now has a full time member §

of Micronet’s staff writing for it.

At present, there is no seperate |
microbase on Micronet for Amiga §
owners, but this may change if the 5

number of Amiga owners subscribing ‘ '

to Micronet increases.

Gateways from Microlink
(c) Database Publications

1 Mnematics

2 Echo

3 AIMS Database

4: Infocheck

5: Jordan Watch

6 :  Official Airways Guide
7 World Reporter

8 : FinTech - Financial Times Pubs
§: Petroleum Monitor

10 : Lotus

1l : Kompass

12 : BIS Infomat Newsfile
13: Wall Street Journal

14 : Grants to UK Industry
15: Marketing Week

1-15 Redisplay Q(uit Select :
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Possibly the ultimate in ROM
expansion as this expander board has
eight slots each capable of carrying a
32K EPROM. The board also is
supplied with its own menu driven
operating system so you can access any
of the eight EPROMS without loading
in a program.

An EPROM generator utility will
convert your own BASIC or machine
code programs and turn them into
autostart EPROMs.

in effect the Superom expander
provides a neat alternative to hordes
of cartridges protruding from your
C64 as 2764, 27128 and 27256
EPROMs can be switched in and out
as required giving you a suite of instant

~ menu accessed programs,

. Eprommer 64/ Datel Electronics/
- 39.99.

. The Eprommer 64 is the ideal
- companion board for the Superom

Expander as it can be used to program

. 2716, 2764, 27128 and 27256 chips.

Menu driven programs allow you

: to program, read, verify and copy
~ EPROMs simply so that they're ready
~ for use in the Superom Expander.

. The Drive Box/F.S.S.L.[£19.95.

- The Drive Box once soldered in will
_ allow you to alter the drive number
(8,9, 10, 11) of your 1541, 1571, 1570

or 128D disk drive and also write to

.~ the backside of a disk without cutting
- a notch in the disk as it bypasses the

write protect sensor,

| 1764/ F.S.5.L./£99.95.

b A plug in memory expansion board
. for the C64 that will add 256K to your
- computer in four 64K banks. Supplied

- with its own power supply the 1764
- won't drain your C64 and will give you
. the extra memory needed in so many
 development projects,

1750/ F.5.5.L.[£149.95.

SI2K is available in this the C128

UPDATE

version of the F.S.S.L. memory
upgrade board.

The Commodore’s graphics facilities
are the envy of other 8 bit owners who
cannot hope to match the quality and
colour of C64 graphics. The following
packages help you to make the most
of these facilities through a
combination of hardware and
software.

Blazing Paddles| Datel Electronics/
£24.99,

A combined lightpen and graphics
package system that promises to help
you get the most out of your
Commodore’s graphics potential.

The fibre optical lightpen plugs
into the joystick port and is ideal for
creating computer art as you can
simply point to the part of the screen
you want to work on. Add to that a
software package that includes
windows and icons for ease of use and
features such as rubber banding, zoom
modes, a range of brushes, the ability
to cut and paste windows, load and
save shapes, windows and screens and
a colour mix over 200 hues and the
result is a must for computer artists.

Stop Press/| AMS/[£79.95.

Stop Press is one of the better C64
Desktop Publishing packages mainly
due to the inclusion of the excellent
AMX mouse.

By moving the mouse and pressing
one of its three buttons you can select
from the programs pull down menus
and create graphics and page styles in
which you can paint on text created
by a separate word processor. In a
recent survey of Commodore Desk
Top publishers in the last Your
Commodore Stop Press scored well. It's
success partly due to the easy to use
software and partly to the AMX
mouse that would top any mouse
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comparison table. Together they made
headline news.

BASIC8/F.5.5.L./£34.95.

This is an incredible package for the
CI128 which together with F.S.8.1.%
64K Video RAM upgrade kit (£19.95)
unleashes unimagined graphics power
that can even rival the 16 bit machines.

BASIC § adds over 50 commands
to C128 Basic that allows you to draw
a circle, box or 3D solid shape with
a single command and includes
commands to control windows, create
fonts, and select patterns and brushes.

The result of your programming
can be displayed in 80 column mode
and in mono a resolution of 640 x 200
and 640 x 192 in 16 colour mode.

Computer sound can be one of its most
impressive features but few C64 users
are able to make the most of their
computer’s features. Although there
are a number of excellent music
packages on the market somebody
serious about computer music should
check out the sounds of science created
by these samplers, midi interfaces and
electronic drum systems.

Digital Sound Sampler| Datel Elec-
tronics [ £49,95,

Sound samplers can be great fun to
use as you can record or sample any
sound or noise and record it in
memory. Once it’s there you can speed
it up or slow it down, play it back
forwards or backwards and add echo,
reverb or ring modulation to create an
amazing range of results that can be

-saved for later use.

The Datel Digital Sound Sampler
comes complete with a microphone
and allows you to store and edit up
to eight samples at any one time
making it a powerful sound editing
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tool whether it is just amusement
(making your Granny sound like
anything from John Wayne to a
Dalek), to mimic the sampled sounds
of today’s records or to create sound
effects for stage and radio.

Com-drum/ Datel Electronics{£29.99.

The Com-drum plugs into the
cartridge port of your C64 and turns
it into a digital drum machine.

Through a menu driven editor you
can create drum rhythms in real or step
time and store up to eight drum sounds
in memory and save them to tape or
disk and then play them back through
your hi-fi.

A separate Com-drum editor
(£4.99) provides the Com-drummer
with a disk full of 24 drum sounds that
you can combine and edit to provide
your own customised drum Kkit.

MIDI 64/ Datel Electronics|£29.99.

MIDI is one of the buzzwords of the
80s and in this case stands for Musical
Instrument Digital Interface that can
transmit notes and how they are played
(duration, pitch etc) to a storage device
or an instrument.

For a basic MIDI system you need
a keyboard, synthesiser, MIDI inter-
face and computer. Casio is probably
your best source of keyboards and
synthesisers, your C64 will prove to
be an adeguate computer and this a
suitable interface between the two.

The Commodore family of computers
is one of the few that uses cartridges
to expand and improve the original
system. The cartridge has an obvious
advantage over disk or solder in ROM
alternatives as they simply plug into
the cartridge port and are instantly
ready for use.

Unfortunately, the good name of
cartridges has been slurred by people
who still insist on driving up the price
of software by copying programs for
friends. The cartridge companies have
also fallen into this trap and base their
advertising on how quick they can
backup the latest releases.

However, now the companies are
fighting back by maintaining that their

UPDATE

cartridges are programming tools and
I would add that every user has the
right to backup his software or create
a disk version of a tape game as long
as it is for his own use. Piracy simply
pushes up the cost of programs.

Action Replay IV Professional| Datel
Electronics [ £34.99.

This is the updated version of possibly
the best known cartridge and adds to
the features of the original compactor,
backup, turbo loading, sprite killing,
printer dumping original by adding an
onboard custom chip that includes an
extended monitor that can freeze any
program allowing the serious pro-
grammer to disassemble, compare, fill,
transfer, hunt, relocate and jump to
any part of the code and the restart
the program from the place you froze
1k

This can provide an educational
tool for programmers who want to find
out how their mentors created a certain
effect.

Final Cartridge 11| Datel Electronics|
£39.99.

The latest version of the Final cartridge
gives your C64 or C128 user a friendly
front end as you control everything
through windows and pull down
menus.

You can turn your joystick into an
auto fire stick, kill and disable sprite
collisions, freezes games to create
screen dumps, includes a sprite and
character editor and a programmer’s
toolkit incorporating commands such
as Auto, Renumber, Delete, Trace,
Append and Dump. Add to that a
calculator, real time clock, notepad
and turbo loader and you have a force
to be reckoned with.

Expert Carrridge/ Trilogic/£29.99

The Expert differs from the other
commercial cartridges since it contains
RAM and not ROM chips. Although

this means you must load in the

operating system from disk every time
you use it, you can easily and cheaply
upgrade the system by changing the
disk which costs about £3 and not £30
which would be the cost of a new
cartridge.
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Smart Cart/ Datel Electronics|£29.99.

The Smart Cart is a battery packed
32K RAM cartridge that acts like a
ROM cartridge. Although more
technical programmers can take
advantage of its I/ O slots, most users
will be more than happy with the way
they can load their programs into
memory, flick a switch and then for
the next five years (until the battery
runs out) reload their program in a
few seconds.

An 8K version is also available at
half the price which makes the 32K
version a better buy as well as being
more useful.

RAM Disk| Datel Electronics/£9.99.

RAM disk turns your Smart Cart into
a 32K RAM disk capable of instantly
storing and retrieving files and
programs. Through simple commands
such as load, save, directory and
scratch you can access this storage area
as if it was a disk drive with the only
difference being that the programs
load and save instantly.

3 Slot Motherboard| Datel Elec-
tronics/£16.99.

This simple device will save the wear
and tear on your cartridge port as it
contains slots for up to three cartridges
that can be switched in and out as
required. So if you've finished using
the Final Cartridge you could switch
to the Smart Cart Action Replay IV.

64 Doctor| Trilogic|£18.99

Here’s a cartridge with a difference as
the 64 Doctor is a diagnosis cartridge
which examines your C64 and reports
back with any problems it finds. In
all it performs tests on the keyboard,
serial port, cartridge port, kernal
ROM, video chip and video banks,
NMI and IRO interrupts, cassette
data, joystick ports, user port, BASIC
ROM, CIA chips, sound chip, cassette
key press and even tests out your
joystick.

This cartridge was developed by
Trilogic as a result of its own work
in repairing micros and is designed to
produce an accurate diagnosis which
will cut down the time and cost of
repairs.
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Trilogic also produces the Drive
Doctor (£14.99) and Datasette Doctor
(£8.99) to help you resolve tape and
disk loading problems.

Robotics

Robotics is a growing area of interest
enjoyed by more enthusiasts every
year. Driven on by images of robots
in science fiction films they strive to
control the outside world from their
keyboards. The C64 can be used to
experiment in this area with these three
Datel packages. They're still light years
away from C3PO or R2D2 but its a
step in the right direction.

Robotarm/ Datel Electronics|£49.95.
This robotarm has five axis of
movement which can be controlled by
two joysticks or wvia -the Robotarm
interface (Datel £24.99) to your C64
through which you can train or
program it to create movement
sequences.

Four different attachments can
expand its use as you can give your
Robotarm fingers, a shovel scoop,
Jaws or a magnetic attachment.

Robotek 64/ Datel Electronics|£39.99.

Robotek 64 is a combined hardware
and software package that allows your
C64 to talk to the outside world. Four
output channels, four input channels,
analogue input with full 8 bit
conversion and voice input will allow
you to experiment with controlling
robots and models.

Extras

In any article of this type vou quickly
run into gizmos that refuse to fall into
any predefined categories and they
usually end up getting lumped together
at the end. This article is no exception
so here is a collection of gizmos
including a natty little joystick, a
~ teletext adaptor and two add-ons for
those Commodore users that are
upgrading to the Amiga.

feontroller| Suncom (Microprose)/
211.95,

The Icontroller is a tiny joystick (little
more than an inch high) that sticks
on top of the C64 or C128 and plugs

into one of the joystick ports but
through a second 9 pin adaptor leaves
the port free.

This mini stick is ideal for
application programs such as GEQS
or graphics packages but not for what
the instructions describe as “the
emotional movement involved in
playing certain games".

Commodore 1581 Disk Drive/
F.S.S.L.|£184.95.

A new disk drive for the C64 and C128
that offers 1 megabyte of memory
(B00K formatted capacity), 3160
blocks and an impressive 8000
characters per second loading rate.

1571 FIX ROM[F.5.5.L./£24.95.

Developed by Commodore Inc USA
this plug in ROM solves most of the
many problems faced by 1571 owners
whether it be Device not Present errors
or problems when using Superbase,

Teletext Adaptor| Microtext[£79.95.

Teletext pages such as those found on
BBCs Ceefax and ITV’s Oracle service
provide a wealth of information
ranging from football results to
recipes, to weather reports to latest
currency and stock prices. Now, with
the Microtext Teletext adaptor you
can call up the pages on your C64
screen and save the pages to tape or
disk.

You can also print them out for
future reference and write your own
programs that can read the
information from the screen buffer and
use it in calculation. Applications for
these vary considerably from easily
inputting a week’s football results into
a pools predicter to plotting the fall
in the pound or predicting the right
time to buy shares in a depressed
market.

There have been teletext adaptors
for computers before but few have
been as cheap as this one as it not only
connects to your C64 but also to your
video recorder and uses its tuner to
receive the teletext data. If you haven’t
a video, and according to Microtext
most computers owners have one, you
can buy a tuner as well which will
increase the combined price to
£124.95.
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Printlink [ Trilogic/£34.95.

Many C64 and C128 owners are now
or have already upgraded to an Amiga
(the recent price cut will make this
move even more attractive) and those
who do will be wondering what to do
with their old C64 printer. Instead of
throwing it away, propping up a
wobbly table or giving it away to a
friend why not invest in a printlink
and use it with your Amiga.

This handy device also adds a 64K
print buffer which speeds up the
Amiga’s notorious sluggish printing
speed.

Access 64) Precision/£52.10 (ex-
cluding VAT).

This similar device justifies its higher
price by allowing upgrading Amiga/
C64 owners to also use their 1541 and
1571 disk drives with their new
machine and also includes a utility to
upload precious sequential files into
Amiga format and so ease the strain
of upgrading.

Touchline:

Datel Electronics, Fenton Industrial
Extate, Govan Road, Fenton, Stoke-
on-Trent. Tel: 0782 744707,

Microtext, 7 Birdlip Close, Horndean,
Hanis POS 9PW. Tel: 0705 595694,

Trilogic, Unit I, 253B New Works
Road, Low Moor, Bradford BDI]2
0QP. Tel: 0274 691115

AM.S.,
Causeway, | gron
Tel: 0925 413501,

1a6-170 Wilde rFSfroc {

WA4 60A.

Precision Software, 6, Park Terrace,

ark, Surrey KT4 707, Tel:

” II' W(E
01-33(

Suncom (Microprose), 2 Markei
Place, Tetbury, Gloucs GL8 8DA. Tel:
0666 54326.
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Hi-Res Fill

A better way to fill those awkward spaces

ver the past few months, [ have

seen various programs appear

in magazines which give alot
of help to programmers where
graphics are concerned. 1 have seen
programs which plot, unplot and flip
points, some which draw lines and
circles and others that can even move
areas of the screen around. But I
haven't seen one capable of filling areas
of the screen - intelligently.

There have been spray brush
routines, but these take no heed of
anything already drawn. What would
be useful is a routine which would stop
painting when it reaches a point
already plotted on the screen.

Certain professional packages such
as the designer’s pencil already have
this facility.

Most of these packages still leave
unfilled areas which are in the shadow
of some object already present. See
figure 1 as an example.

In most fill routines, the computer
searches left to right on each line until
it meets either the screen edge or a

By Colin George Wilson

point already present and then draws
a line between them. However these
routines often fail to recognise corners
of odd shapes.

The simple solution would be to
re-fill these areas after the main fill
has been executed, but another way
is to have the computer check for such
areas and then, once it has filled the
area as it sees it, go back and fill the
remainder,

I have written a program to solve
this problem. Originally the program
was developed using Basic Lightning.
(I understand that Laser Basic has a
very efficient fill routine built in, but
as 1 bought Basic Lightning before it
was replaced by Laser Basic, I stuck
with what 1 had.) The listing is fairly
straightforward and could easily be
converted to other graphic languages,
but as it is in Basic, it runs very slowly.

The second program, a stand alone
version of the first, is written in
machine code and resides in the 4K
above the Basic ROM, and the table
below supplies entry positions for both

Basic and machine code programmers.
The source listing has been included
for those of you who wish to modify
the program for your own uses.

Next, let me explain how the fill
routine works. Most people (judging
by the amount of hi-res graphic aid
listings there are) roughly know the
principles of plotting points so I will
deal specifically with the fill routine.

First, a buffer area is reserved for
the computer to store the co-ordinates
of any areas it will need to return to.
In Basic, this is matrix ED (number
of areas, 1). In machine code, it is a
1K buffer capable of storing 255 sets
of co-ordinates.

The key lines in the Basic Light-
ning listing are explained here.

10010 A buffer pointer is set to zero.
This counts the number of co-
ordinates found and acts as an index
into the buffer.

10015 Two flags, H1 and H2 are set
to TRUE (-1). The purpose of these

Figure I.
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flags is explained in detail later on.

10050 The computer now searches to
the left of the start co-ordinates until
it finds the screen edge or a previously
set point.

10090 It now performs an identical
search to the right of its new found
co-ordinates for similar conditions.
This time, for every point found blank,
it is filled. A subroutine is also called
to check for blank areas both above
and below the plotted point.

10130 If the buffer pointer
indicates that there are no further areas
to be filled, the routine finishes.

10140 If not, the last set of co-
ordinates stored are retrieved, and the
buffer pointer is reduced accordingly.

10150 This continues until either
the buffer pointer registers an empty
buffer, or the co-ordinates retrieved
indicate that the area is still blank.

10160 If the area has been found
blank then the fill routine is re-initiated
with the new co-ordinates in mind.

10170 Now that everything has
been filled, the routine is
TERMINATED.

The heart of the program lies in
the search routine. This is called every
time that a point is plotted on the
screen by the fill routine. It works in
the following way:

Two flags, Hl and H2 have two
states; TRUE (-1) or FALSE (0), and
are used to note exactly what is being
searched for above (H1) or below (H2)
the plotted point.

If the flag is TRUE, then the
computer is looking for an empty
point. When it finds one, its co-
ordinates are placed in the buffer, and
the buffer pointer is incremented. The

. state of the flag is now flipped, and

it becomes FALSE. This state now
informs the routine that an area has
been found, and that a possible

- dividing line between another such
. area 1s being sought i.e. a ‘set’ point.

This prevents the routine from
memorising 319 dots where one or two
would be sufficient. It is probably
BETTER understood with the aid of
figure 2.

The points set in column 70 and
73 and row 36 indicate where the
bottom line of a rectangle lies. The

N S R T R A T,

circle indicates the start position of the
fill routine, and the ‘m’ signals the
points that will be memorised by the
computer.

First, a search is made to the left
for either a point or the edge of the
screen. The latter is found first, 50 the
computer starts drawing a line from
0,35. Both flags H1 and H2 have been
set to TRUE to look for and ‘unset’
points.

They both find one immediately,
so the co-ordinates 0,36 and 0,34 are
noted. Hl and H2 now become
FALSE as an area has been found.

Because these flags are now.
FALSE, the computer continues its
search, this time for a ‘set’ point.

The first to find one is H1 at 70,36.
This simply causes the computer to
turn HI back to TRUE to look for
a nutter blank point. The co-ordinates
70,36 are then forgotten as they are
of no further use.

The plotting and searching
continues until 74,35 is reached.
Because HI is now TRUE, The
computer notes co-ordinates 74,36 and
turns H1 back to false again.

This time, the computer finishes
the line without finding any further
‘set’ points above or below the line.
Now it returns to check its buffer, and
three co-ordinates are found:

0,34 - below the start of the plotted
line

0,36 - above the start of the plotted
line

74,36 - to the right of the rectangle

The last set of co-ordinates are taken
and tested to see if the area has been
filled from another direction. They are

found to be blank, and so the computer
recalls the fill routine with these co-
ordinates and this line is scanned in
an identical way:

10190 If we are hunting for an ‘unset’
point.

10200 Check the point, if it is ‘unset’,
move the buffer pointer on by 1,
memorise the co-ordinates and flip the
flag.

10210 Otherwise.

10220 Check if the point is set so that
we can flip the flag the other way.

10240 - 10280 Repeat the above
procedure with the H2 flag, scanning
below the plotted point.

NOTE: Basic Lightning uses the
TOP LEFT as its origin (0,0) but the
machine code wversion uses the
BOTTOM LEFT.

The memory for the machine code
version is allocated as follows:

$C000 - $C358 M/ C routines

$C359 — §CTFF Free

$C800 - SCBFF Buffer area

$CC00 - $CFFF Hi-res colour screen

$E000 - $FFFF Hi-res bit mapped
screen

The routines HIRES and LORES
move the screen and switch video
banks so that Basic loses no memory
at all. Locations $C359-$C7FF are
available for other machine code
routines. The ones I have supplied are
as follows:

HIRES SYS 49152
LORES SYS 49184
CLG SYS 49216
PLOT SYS 49470.XY
UNPLOT  SYS 49480.X.Y
INVERT SYS 49490.X.Y
FILL SYS 49865.X.Y
COLOUR  SYS 49991.A
POINT SYS 50002, X.Y

Switch hires screen on
Switch hires screen off

Clear the hires screen

Plot point X.Y

unplot point X.Y

eor point XY

fill hires screen from X.Y

set hires colour to a (0-255)

read point XY - peek (780) returns 0 if
no point set,

0 if there is.

Getting it all in

The Basic program ‘Lightning Fill’ is
provided for those of you with Oasis
Software’s Basic Lightning program.
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*Hi-res Fill’ is the basic loader for
the stand-alone machine code version.
See listings on page 61
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F I Yhis utility program allows the
joystick to be used to control
the cursor. It can also be

modified so that the joystick emulates

any other keys, which can be very
useful for adding joystick control to

BASIC programs. The four files

associated with this program are:

JOYCURS A BASIC loader

JOYCURS.OBJ The machine code
object file loaded by
the above

JOYCURS.SRC A source code file
(loads as a BASIC
program) for

ASSEMBLER/

MONITOR 64

JOYMOD A BASIC program
which modifies the
routine

The routine is interrupt controlled.
It 1s loaded into the tape buffer where
it occupies 128 bytes, $033C-$03BB
(828-955). To load the utility, load and
run JOYCURS. The cursor can now
be moved around the screen using a
joystick in port 2. Pressing FIRE and
a direction emulates the following
keys: FIRE/UP = Return, FIRE/
DOWN = Space, FIRE/LEFT =
Delete, FIRE/ Right = Insert

The auto-repeat can be turned on
and off by poking location 922. Poking
with 0 turns repeat off, with | turns
it on.

The default settings are very useful
for editing programs, but can be
changed by loading and running
JOYMOD. The program here will
load the machine code file and will run
through the joystick directions, with
and without fire, asking for each one
which key that particular action is to
modify. If no key is to be emulated,
press «—. The program also modifies
the default value of the repeat flag.
It is then possible to save the modified
routine from inside the program so
that it can be booted from the users
OWN programs.

(For the technically minded, the
program modifies a reference table
starting at 923 which contains all 32
possible combinations of the five
Joystick bits in sequence — many of
which are impossible to achieve with
a joystick. The table contains the
CBM-ASCII values of the keys to be
emulated, with 0 representing no key.)

See listings on page 61
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Joystic

A chance to control the cursor and other keys with the
Joystick with some handy results

By James Kew
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ply, it leaves

other word processors
lost for words.

WordPerfect 4.1 for the
Amiga includes many features
not found in other word
Processors.

Newspaper style columns can
be displayed on screen, 110,000
word UK phonetic dictionary,
word-count, background
printing and automatic refor-
matting increase efficiency.

Line drawing and rulers,
search /replace and 5-function
maths are invaluable assets.

By using the Amigas

llidown menus nearly all
WordPerfect’s features are
available at the click of a
mouse. This makes learning
easier than ever before and

using it a real pleasure. But
if you prefer the traditional
function keys there is a
colour coded template to
make life easy.

What you see on the screen
is what will actually print.
This makes good, professional
layouts simple.

Documents are treated as a
whole and not a series of
pages. Reformatting and
repagination after editing are
automatic and very rapid.

However fast you type, you
will never be too fast for
WordPerfect.

To find out more, write to
the address opposite.

And see how WordPerfect
delivers today what others are
still searching for.

SENTINEL

Wellington House, New Zealand Avenue,
Walton on Thames, Surrey KT12 1PY.
Telephone: ((932) 231164

Telex: 916005, FERGUS G,
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releases as the software companies hold back their

major titles for the main autumn offensive. There
is however, a plethora of budget games available for
anybody looking for the odd pocket money game although
it must be said, that a lot of these titles are previously
released full price games.

Y et another quiet month with only a few full price

Full Price Titles

Anybody looking for a bargain could do a lot worse than
investigate Chart Busiers from Beau-Jolly. It seems that
even compilations are getting bigger and better as this one
offers no less than twenty titles. Most of the games were
originally released at a budget price and those that weren’t
are now showing their age somewhat but nevertheless, there
are some nuggets of gold among the also rans.

The titles include Dan Dare, Tau Ceti, Rasputin, Park
Patrol, Thrust, Eveball, Way of the Exploding Fist, Ghost-
busters, Olli and Lissa and Brian Jacks Superstar Challenge.
My personal favourite though is Zolyx, a fast thinking
strategy game that shows that great graphics aren’t necessary
for a game to be addictive. On a score of 1 to 100 for
presentation, Zolyx comes in at minus five!

If you are looking for something a bit more challenging
on the strategy front, then there is the latest release from
the Australian wargame company SSG, marketed by
Electronic Arts. Decisive Battles of the American Civil War
Volume I (disk only) lets you recreate five battles including
the decisive Gettysburg and Chickamauga. These two, if
handled differently could have turned the whole outcome
of the War so here is your chance to prove that you are
a better general than Robert E. Lee. As is usual with SS5G
games, the presentation is superb and a complete const-
ruction set allows you to design whatever variants you
choose.

Apart from Netherworld (see elsewhere in this issue)
Hewson has also released Marauder. As with all their
releases, presentation is first class but the game itself, a
vertically scrolling shoot ’em-up has been seen a thousand
times before and offers little that is new.

From Gremlin comes Mickey Mouse in a game that
I didn’t really enjoy but which might appeal more to younger
players. Mickey has to climb four towers with the ultimate
aim of defeating the ogre king. En route he must nait shut
all the side doors which involves playing four sub-games.
There are ghosts and skeletons to be battled using either
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the word ‘Ninja’ had been used up, but no, for there on
the desk in front of me is Ninja Scooter Simulator. Apart
from appearing in the title, the word ‘Ninja’ has no
connection with the game whatsoever but there again, I
don’t suppose that an ordinary scooter simulator has vast
amounts of appeal. In practice, the game is a variant of
a well worn theme. Race along a track within a time limit,

Road Blasiers

the magic water pistol or rubber mallet but I reckon that
anyone playing the game will get more nightmares from
listening to an appalling rendition of Paul Dukas’ Sorcerer’s
Apprentice - the bit of the film Fantasia starring Mickey.

Also from Gremlin comes Blood Brothers, an arcade
adventure for one or two players involving a chase through
some mines in search of the Scorpions, a group of space
convicts. Although it looks attractive, the gameplay itself
left me cold and I just did not enjoy this one at all.

A racing game where you have to blast everything in
sight sounds like a good idea but Road Blasters from US
Gold is yet another game that doesn't quite work. You
have to get from A to B within the time limit while at
the same time wiping out anything that gets in your way
- cars, bikes, mines and gun turrets to name but a few.
You can get extra weapons delivered to you from an
overhead spaceship if your shooting skills warrant them.
Graphics are poor and the scrolling is non too hot either,
making control of your car somewhat difficult.

Budget Games

Firebird are the major contributers to this month’s budget
choice. European five-a-side is actually one of the more
playable football games around. In other words, it is possible
to take the ball from an opposing player. Nor are you faced
with a superhuman computer controlled goalie who
manages to stop everything that you kick at him.

There are problems though. Your men have a habit
of all rushing up field and staying there so when the time
comes to defend, there is no-one there to do it. There is
also the habitual problem of control being given to the
player that you don't want. The most serious fault though
is that it is possible to reach a stalemate position. I became
trapped between a defender and the goalie with the ball
bouncing out to the corner flag and the goalie diving to
save the rebound. The choices were to wait for eight minutes
until the game finished, or pull the plug...

Beach Buggy Simulator sees you competing in the dune
trials and what trials they are. Apart from having to jump
over rocks and other hazards, there is also the slightly more
serious problem of passing helicopters trying to blow you
to bits. The organisers do however do you the courtesy
of fitting your buggy with a gun offering some small crumb
of comfort. All this is against a strict time limit with the
added problem of dimishing fuel supplies.

I thought that every possible variation of title containing
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leaping over ramps, avoiding obstacles and doing mid air
tricks if you feel so inclined. : Sl

Racing seems to be this month’s main theme, American
Road Race is an old (1985) Activision game. Choose your
opponents and course and head off as quickly as you can
avoiding anything that gets in your way. Frequent gear
changes are required and you will need to watch your fuel
gauge if you are to cross the line first. There are no cars
coming towards you to worry about, the only real hazard
being when the screen turns black at night time!
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Stunt Bike Simulator

My opinion of stuntmen is that they must have an 1Q
almost as low as Leeds United supporters or magazine
editors. Anyone who wants to do that for a living has got
to be crazy. Nevertheless, is seems that there are plenty
of crazy people about, and at the moment there is no law
against stupidity. Stunr Bike Simulator (that seems to be
Firebird’s favourite word this month) lets you dodge
obstacles as you attempt to catch men leaping off hang
ghders, jump through rings of fire and try to catch hold
of passing helicopters.

The theme of shoot ’em-ups whereby as you improve,
so you collect bigger and better weapons has been done
to death over the past year. So what have Firebird done
to add a spark of originality in Trojan Warrior? They have
got rid of the ubiquitous spaceship and in its place,
substituted a man on a winged horse! And what is the
object of your quest? Yes, its yet another princess that has
managed to get herself captured! Don't call us, well call
you.

The final release on the Silverbird label is Slimeys s Mine
retailing at £2.99 (all the others are £1.99). Hopping from
asteroid to asteroid, you must find the entrances to the
mines which in turn need to be explored in order to find
and assemble bits of a spaceship. Once inside the mine,
a screen can only be left when you have shot sufficient
aliens to find a red diamond. There are assorted bubbles
and boulders to be avoided and maps and banana bombs
to be acquired. A decided novelty this month, an original
idea!
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Trojan Warrior

From Codemasters comes Poltergeist, a thirty-two level
shoot 'em-up on the lines of Trojan Warrior above but
without the originality. It is however a lot faster, more
complex and better designed than its rival and represents
much better value for money.

One of the most interesting budget games is Rogue from
Mastertronic. It is a sort of one player role playing game-
dungeons to be explored, treasure to be found and monsters
to be bashed. The map of your surroundings is quickly
drawn, all you do is use the pointer to indicate where you
want to go. The pointer is also used to manipulate any
objects that you find so that you can wear armour, weild
(sic) a weapon, eat food etc. You have a number of hit
points determining how much damage you can sustain, but
you must also watch your ever decreasing strength which
needs food or magic to replenish it.

The game doesn’t quite work in so much as it is too
easy to get killed early on. One of the problems is that
combat depletes your strength rapidly as well as your hits
and the game tends to be over before you know it. Should
you manage to survive the early stages - the use of magic
items is necessary, you can save your current character to
live and fight another day.

LT LS R Y =F 4

Slimey's Mine

Amiga Games

Things are also quiet on the Amiga front this month with
no games that really make you sit up and take notice. Pick
of the crop is undoubtedly Bards Tale IT from Electronic
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Arts, an excellent although difficult role playing game. There
are spells and monsters galore as you battle your way
through dungeons and wilderness searching for the seven
parts of the destiny wand.

Peter Beardsley’s International Soccer is released at an
unfortunate time; coming shortly after England’s dire
performance in the European Championships. The game
is almost as lack-lustre. The animation of the players is
jerky, the computer opponent too difficult and all too
frequently, the wrong player put under your control. The
added features of throw ins and corners add little to the
game. Best stick to playing against a friend.

Still on the sporting theme, World Tour Golf from
Electronic Arts. Not quite as playable as Leaderboard, it
nevertheless offers a real challenge. Don't do as I did and
choose the Nasty Nine for your first course when you don't
really know what you are doing. Eighty-two over par for
nine holes is not a score to brag about!

Griganoid

Return to Genesis from Firebird is a shoot ‘em-up
involving the rescue of a load of scientists. Guess what?
Some of the scientists can give your ship extra weapon
systems. Now where have I heard that before?

Finally this month comes Giganoid from Swiss
Computer Arts, an almost exact copy of Arkanoid. Sure,
the shapes of the screens have been changed but the falling
capsules are identical, even down to the letters on them.
Why does ‘P’ represent a bonus life? Take my advice and
stick to the original. i
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» BASIC 8 1 ' You don’t need a new computer to join in the desktop

Unleash the hidden graphics power of your 128, At i publishing revolution! With Page Builder and Page

last, your Commodore ?E‘Blzza.n :i?ral the lﬁijrl‘;'rilt1 micros! |}  Ilustrator from PATECH Software, your Commodore 128 can
Imgg]ing our 128 in 80 columns &f@ducing & ek alnto B i compose professional-locking pages.
of 640 x 200 in mono and 640 x 192 in 16 colours without 4 Page Builder and Page Illustrator are stand alone programs;
any additional hardware! (640 x 400 version available 2 1 each with a specific function to perform. Whether used
soon.) Sounds impossible? Not with Basic 8, the new = singly or as an unbeatable team, the Two Constructive
graphics language extension. i Ideas are designed to make maximum use of the C128's

o native power. They were created by publishing
Basic 8 adds over 50 Hi-Res graphic commands to C128 professionals who put that power where you need it most —
Basic. Just select one of the many graphics modes and i & into real performance and utility, not bells and whistles.
draw 3-D lines, boxes, circles and a multitude of solid 3
shapes with a single command. We've even added I b Page Builder
commands for windows, fonts, patterns and brushes. ¥ Bring the power of personal publishing to your C128.

2 Integrate text and graphics to construct everything from
To demonstrate the power and versatility of this iF high quality newsletters to professional business forms and
graphics language, we have created Basic Paint, a {  presentations. Layout and design is quick and straight
flexible icon-based drawing application program. Basic - forward import text created with your word processor.
Calc, a full featured spreadsheet and Basic Write a §  Wrap it around graphics created with Page Illustrator, then
simple to use word processor with a multitude of fonts. }  change ﬂlenlﬂlﬂk E“‘? guglgg a different font or repositioning
Also included is an icon based desk-top utility which R b

provides quick and convenient access to each of your

- own Basic 8 creations. Page Illustrator

b At last, an 80-column high-resclution drawing package
All this graphics potential is yours for £34.95, 64k Video o R L e Sauil ol
RAM upgrade kit £19.95 and The Beginners Guide to 4 ; ? Rt H "'::H g i P f th
Basic 8 with disk £19.95, geometric figures. Create clip-art from any portion of the

screen, then mirror, reverse, or flip it Import graphics from
popular drawing packages for your own creations. Page
Nlustrator is a window and Icon s;stam presented in the
Amiga Desktop style. Only £29.95.

Problems with your disk drive? The alignment package
reports the alignment condition of the disk drive as you
perform adjustments. On screen help is available while the
pregram is running. Includes features for seed and head
stop adjustment. Allows you to test each full and half track

THOUSAND Characters per second loading rate. Software
for this new drive includes, VizaWrite Classic, HackPack,
Petspeed, Oxford Pascal, CAD PAE, Chart Pack, Fontrhaster,
Spellmaster and much more, Using a package called Super

iﬂl YU'IJ I’E‘Ehg'ﬂ the drive, GOmE].EtE instruction manual on 5.5 8] Utlites most software can simply be copied across to
aligning both 1671 and 1541 drives. Even includes ~ the new format. The drive is available for £184.95.
instructions on how to load the alignment program when i
nothing else will load. Works on the CB4, ;}E and 128 in 64 1 ’ The CP/M Kit & Users Guide
or 128 mode. Only £24.95. b The CP/M Kit introduces and explains the unknown,
3 | third mode of the C128. The CP/M Users Guide is a 300
’ 1571 FIX ROM _: page book by Abacus Software covering all aspects of
Are you experiencing any of these problems with your 1  CP/M. Subjects which include the system disk, resident
1571 disk drive, Errors when using Superbase? Device Not |  commands and disk ngn are described in detail The
Present Errors? Major problems when 2 or more open - CP/M kit contains over P/M programs including a
— files? Takes forever to recognize a flippy disk? If you have | word processor, chess game and a disk cataloguing
ol one or more of these problems then you need 1571 FIX : program accompanied by a detailed guide to running
2 ROM, developed by Commodore Inc USA, just plugs in, |}  programs in CP/M. The CF-M kit and Users Guide.
R E solves over 19 main problems. Only 5.24.45. : Only £34.95.
% P Commodore 1581 Disk Drive | P> super Disk Utilities
The New Commodore 1581 drive is now available for the o The ultimate utilities disk for the 1571 disk drive and
C128 or C64. This drive offers one megabyte of memory, i C128 computer. Copy whole disks with 1 or 2 drives,
T THREE THOUSAND ONE HUNDRED AND SIXTY blocks (5 change disk format, performm CBM DOS, CP-M and MS-DOS
! free, (B00K formatted capacity), and a very fast EIGHT : utility functions, scratch, unscratch, lock and unloclk files,

continued : write protect disk, contains disk editor, drive monitor,
X e unique RAM writer and more. Only £24.95.

’ he Big Blue Reader

New from SOGWAP Software Inc., The Big Blue Reader @ Merlin 128 Assembler..£49.95 Commodore 126D ... £374.95
is ideal for those who use IBM PC compatible computers at  Ch ] £29.95 1571 Disk Drive ... £184.95
work and have the Commodore 128 or 64 at home. Big CADPAK 128 £29.95 1901 Monitor ... £210.95
Blue Reader is not an MS-DOS emulator, but rather a Super C £39.95 Anatomy of 128 - £9.95
Imigue and easy way to transfer word processing, text and Gobal-lag: - Lt o St £29.95 Anatomy of 1571, . £9,95
ASCII files between two totally different formats, Super Pascal.w e £29.95 Peeks and Pokes......-.- -£9.95
Commodore and MS5-DOS. The Big Blue Reader requires a HackPack 128... ek M9S CADonl2. .. £9.95
1571 on both the Commodore 128 and 64 and will not work L7200 — £29.95 Tricks and Tips.ccee. £9.95
with a 1541 or similar drive. Only £34.95. Petspeed 128 £14.95

Word Writer 128 -£39.95
’ The Drive Box Swifteale 128, e £39.95 | |

The drive box allows you to easily change the device Data Manager 123...c.c. £39.95 ‘ Pt VISA

number (8, 9, 10, or 11) o?uynu: 1841, 1871, 1570 or 128D Fontmaster 128.................. £49.95 1

computer. It will; as a bonus, allow you to bypass the write

protect sensor, allowing you to write to the back side of the ® Order with Access, VISA, cheque or Postal Order, COD and
disk without cuttin Express delivery available, foreign orders add £250 per package.
Prices include VAT and postage. Please allow 14 days for delivery.
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Post process a program and turn it into code that, with

a bit of run time processing, can be relocated in any

part of memory
By Dave Garside

he area of RAM between $C000
l and $D000 has always been a
popular area for machine code
programmers. The lack of interference
from BASIC and the operating system
makes this area ideal for small utility
programs. Consequently almost all
utility programs published are written
to run 1n this area.

Now while this is no problem when
each utility is used in isolation, it would
often be nice to combine some utilities
into a tool set. The problem then
becomes one of space and memory
conflict. Because the chances are that
the particular routines you would like
to combine occupy the same area of
store.

Of course there would be no
problem at all if the offending code
could be relocated to a different part
of memory: after all there is plenty of
space available. However 6502 code is
hardly ever relocatable. The reason
being that because of the nature of the
instruction set, it is extremely difficult
to write relocatable code for anything
but the simplest of programs, However
it is possible to post process a program
and turn it into a code that, with a
bit of run time processing, can be re-
located to run in any part of memory.
The utility presented here provides the
tools to perform that processing.

How It Works

The easiest way to explain how the
relocator works is through a simple
example. Consider the following piece
of source code:
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Idx # 0

bl Ida store,x
beq {1
jsr charout
nx
bne bl

fl s

store txt “this is a very trivial example”
byt 0
charout=$f{fd2

Assembled to memory locations
$c000 and $4c00 the above routine
would appear as follows in a
disassembly:

c000 a2 00 Idx # 0
c002 bd Oecllda $c00ex
c005 f0 06 beq S$c00d
c007 20 d2ff jsr  $ffd2
c00a el inx

clb d0 {5 bne $c002
c00d 60 rts

clle 54 byt $54
c00f 48 ete for rest of string
4c00 a2 00 Idx # 0O
4c2 bd Oedclda $4cle.x
4c05 f0 06 beq $4cOd
4c07 20 d2ff jsr $ffd2
dc0a el inx

4cobd0 5 bne $4c02
4c0d 60 rts

4c0e 54 byt 3$54
4c0f 48 etc
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If we consider the binary represen-
tation of the two pieces of code it can
be seen that the only bytes that are
different are those containing the high
byte of the start address for the text
string ‘store”; the relative branches will
have the same offset values, the
address for charout is the same in both
cases and the low byte of the start
address for store is the same because
both routines are assembled to start
at a page boundary.

This establishes the first principle on
which the relocator is built - when a
program is assembled to two different
parts of store, each starting at a page
boundary, the only bytes that will
differ are the high bytes of addresses
that vary with the program start
address. And these bytes can be iden-
tified by comparing two such
assemblies.

The relocator does just that, but on
finding a difference it replaces the byte
with a marker value and stores the
offset value (actual value-start address)
in a table appended to the end of the
program. Before it can do the
comparison the relocator has to decide
the marker value, which must be a
value that does not appear in the
program being processed. It does so
by doing an iteritive search on the first
assembly until it finds an unused byte.
This might seem to constrain the use
of the utility, but in practice programs
that use all 256 possible values are rare
unless they contain lots of graphics.

Once the program has been pro-
cessed the utility appends a file
containing the user end of the relocator
to the beginning of the market

-3A000
-$3000

$2000

$1A00

-80A00

program, and then saves out the whole
package as one complete file. The
overall memory requirement for
producing a relocatable version of a
4K utility is shown in Figure 1.

From Figure 1 the following con-
straints can be deduced:

(1) The lowest point in memory for
the first (processed) assembly is $0800
plus the length of the boot file which
1s fixed at $0200 bytes.

(2) The second assembly must start
above the first, although it is not
necessary to allow space for the
relocation data as the second assembly
is only processed once and it does not
matter if it is overwritten by the data
table.

(3) The end of assembly 2 must fall
below $A000.

This gives a limit to the size of a
relocatable program of $9400/2 bytes
1e. approx 18K, which is more than
enough for most utility programs.

The relocating boot file simply
does the reverse of the relocating pro-
cessing: it prompts for the new start
address and scans the program from
start to finish for the marker bytes.
If it finds a marker, it looks up the
relevant offset in the relocation data,
adds the high byte of the new address
and pokes the result back into the
program.

When all the markers have been
processed the program is booted to the
start address and the user is prompted
as to whether the program is to be
executed. If the answer to the prompt
is positive, control is passed to the first
instruction of the program. Note that
this is the final constraint on using this
utility; the first instruction of the
program must either be the run address
or a jump to the real run address. If
the user does not want to run the
program immediately, control is
returned to the interpreter and the start
address is displayed in decimal.

Using the Utility

There are really two sets of user
instructions, one set for the pro-
grammers producing relocatable
programs with this tool, the other set
for the end users.

The user - using a relocatable
program is simplicity itself. The
program formed by the relocator is a
machine code program with a BASIC
front end, so the program is loaded
and run as you would a BASIC
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program. From then on all the
required information is given on the

- SCreen.

The user is supplied with the length
of the program and asked to provide
the new start address, which is done
by over-typing the default address of
$C000 and pressing return (note that
the start address given must be such
that the boot program is not over-
written, i.e. the area $0800-$0A00 must
not be used). The program is relocated
to that address and the user is then
asked to indicate whether the program
is to be started straight away. A
negative response results in the start
address being supplied as a decimal
figure, an affirmative reply activates
the program.

The Programmer - to produce a
relocatable version of a program
follow these steps:

*Load and relocate the utility as
described above, but do not run the
program,

*Assemble two versions of the
program to be processed according to
the constaints identified above.

*Now run the relocator by SYSing the
start address.

*From this point follow the instuctions
given by the program,

NB There is only limited error
checking provided by the program, so
ensure that disk drives, etc are
connected and switched on, and there
is sufficient room on the disk/tape to
receive the finished program.

Finally by way of an example of
the increased flexibility given by
relocatable programs, I've included
(listing 2) a version of the public
domain program ‘Supermon 64", This
version will relocate to anywhere in
normal RAM so is really useful when
developing machine code programs
because you can squeeze it into any
available 2K slot.

Both the Relocator and Supermon
are supplied as BASIC loaders and the
following procedure should be
observed:

*Type in the listing.

*Save before running.

*Run the program which will convert
the BASIC data back to machine code.
*At the prompt, give a filename, and
at the following prompt specify tape
of disk.

*The program will be automatically
saved and can then be tested.

See listings on page 61
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he routine presented this month
I is much more sophisticated and
a lot easier to use particularly
with utility interrupt programs.

To refresh your memories (no pun
intended), last month’s program
executed up to five interrupt routines
stored in a short table. This enabled
varying numbers of routines to be used
at once.

The main shortcoming with the last
program was that it was virtually
essential to use a Machine Code
monitor to add or remove routines
from the table of interrupt routines.
Therefore this month I have added a
“wedge” into the CHARGET routine
to enable the extra facilities to be
added.

These facilities are a list command
which will list all the interrupt
addresses being called, an add
command to enable addresses to be
added to the table and a remove
command to enable easy removal of
interrupt routine addresses in the table.

How does it work? First allow me
to give a quick explanation of what
a wedge is. A wedge is a small routine
placed into the operating system of the
computer so that when a pre-
determined action takes place the
wedge will pass control to your own
routine.

In this routine I have placed the
wedge into the CHARGET routine
which is used to get a character from
the input buffer when in direct mode
or from a BASIC program when one

Short

Interlude

We follow on from last month’s

carry out several tasks at once

By Michael Tinker

is running. The wedge routine first
checks that the computer is in direct
mode then looks to see if the first
character is the left arrow symbol. If
it is, further checks are made to find
out what the command is.

For the commands I have chosen
“A" for add, “R” for remove and “$"
for table directory. The full commands
are as follows:

+ left arrowAinterrupt #, address (in
decimal)

 left arrowR interrupt #

¢ left arrow

For example: left arrowA2,12288 will
add the routine address 12288 into
interrupt number two position in the
interrupt table and the routine will
then be called on every interrupt along
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explanation of how to use interrupts to

with any further routines in the table.

Notice that the system also stops
the interrupts while it inserts the
address into the table and restarts them
afterwards. This will prevent a
complete “lock up” while the address
is only partly changed.

One of the features of this
improved system is that when using
the Mikro Assembler program listing
the size of the table can be easily
changed. At the top of the listing is
the constant called Maxint; this gives
the maximum size of the interrupt
table.

To change the size all that you need
to do is to change this one number
before assembling the program. The
assembler will then place the correct
values into the remainder of the
program.

The start of the program has also
been written so that it will place zeros
into all of the table when called. Care
must be taken however to ensure that
any Machine Code placed after the
routine does not get erased by this
process. Don’t forget the table array
uses two bytes for each address so that,
for example, an interrupt table five
interrupts will take ten bytes of
memory.

There are further improvements to
be made to this system, such as adding
the interrupt commands to BASIC,
this however goes beyond the scope
of this article but the more enthusiastic
among you may wish to try. i
See listings on page 61
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The day Roger Jackson sent
his first mailshot.

ible.
Lops
the
hem
}:Eﬁi |wasimpressed by the fact that Star have now
producedagreat looking little budget printerwith a
this 24pin head.
1sing = Iwas impressed by its excellent quality - the
g Bresident fonts available and its high density letter quality
fg'li{: helped me produce a really professional mailshot.
sives - |was impressed by the extremely swift draft elite speed
Tupt of 170cps and LQ elite at 57cps and the standard 7k buffer.
| was impressed by the special push-tractor feature
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May I Interrupt

Fine tuning is the key to setting up a continuous music

o game is complete without

sound effects and music. The

art of programming sound
involves the impressive array of
registers which forms the SID chip
and, though I did not intend to go into
depth on this subject, a little
understanding of the nature of the chip
is essential.

Sound effects are ‘spot effects’
which means that something occurring
on the screen is accompanied by a
synchronised sound. This is often
better handled outside the interrupt
system and music is the usual area of
interest for interrupt handling.

A sound has several elements;
pitch, loudness and shape. In reality,
this is a complex relationship but on
the SID chip complexity has to be
created. The majority of programmers
can never hope to reach the symphonic
complexity of Rob Hubbard’s work,
but impressive sound can be produced
with a modicum of knowledge and
skillful editing.

Each of the three voices of the SID
can span seven octaves and the range
is more akin to a violin than a piano.
This is because a piano has fixed notes
which cannot easily be altered (tuned).
Play each successive note on a
keyboard and the best result 1s still a
series of steps. A violin can produce
the same accepted range of notes which
form the western concept of music but,
by sliding a finger up and down the
strings, a continuous rising or falling
sound can be produced which includes
frequencies that are not catered for in
the accepted concept of scales of equal
temperament.

The SID is stepped but only in
small increments which can fool the
ear into believing that a continuous,
rising note is being produced. For

routine.

By Eric Doyle

sound effects this 1s wonderful, but for
music a certain degree of editing is
necessary.

In machine code programming, a
look-up table based on Table 1 is faster
than calculating the value of each
note’s frequency. All frequencies in the
range have values greater than 255, or
one byte. For this reason each voice
has two locations for the pitch
frequency - a low byte and high byte
store.

Beyond pure pitch a sound has a
shape. Sharply press a key on the piano
and a sudden noise is produced. It rises
to full volume instantly and then dies
away gradually, bang a table and the
sound appears and disappears almost
instantaneously, or draw a bow across
a violin string and the note will
gradually build up and fade. There are
four elements which describe a sound
shape to the SID: attack, decay
sustain and release. Together thesc
elements are known as the sound or
ADSR envelope.

Attack is the time taken for the
sound to reach full volume. Decay,
sustain and release are related and
describe the way in which the sound
dies away. Decay describes how
quickly the sounded note falls away
immediately after maximum volume is
reached, sustain determines the time
at which the release phase takes over
from the decay and release is how
quickly the note disappears.
Effectively, decay and release are two
parts of the same downward slope
separated by the sustain plateau.

For the piano, a short attack phase
would be followed by a slow decay and
a fast release, the banged table would
have a fast attack followed by a fast
decay and release, and the violin would
have a slower attack followed by a slow
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decay and moderately slow release.
Most diagrams of the ADSR show
sustain as a plateau but this is not
always the case. Sustain determines
how long the decay lasts before release
takes over (Diag 1).

Another aspect of sound shape is
the waveform. This can be sawtooth,
triangle or pulse, each name describing
the oscilloscope trace which the wave
produces. Sawtooth and triangle are
also very descriptive of the sounds that
they produce - sawtooth is a rasping
sound and triangle gives a gentler,
ringing tone.

Pulse is more variable than the
other two and is as near to a pure sine
wave that the digital nature of the
computer can produce. When using
pulse a width has to be specified for
the wave which determines the
harmonic qualities of the sound.

Getting Down To It

Machine code is far more suited to
music programming than Basic. On a
keyboard notes are played
simultaneously but the computer
initiates one note at a time. A chord
in Basic takes time to create and often
sounds as though the notes were
pressed in quick succession. This is
similar to what occurs with code but
the time delay is so short that the notes
sound simultaneous.

The first task in programming is
to decide how to store the notes. In
the program example, the method used
15 not the most efficient but it does
show the principles to best advantage
and gives a basis from which to work.

A note consists of a pitch and a
duration. To specify duration on the
Commodore, the note length is based
on the demi-semiquaver which has a
duration of one cycle. This means that
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the crotchet has a value of eight cycles.
In the code this is directly expressed
by the number of repeats of the note
in the data. Examine the low byte data
for Voice 1 and these repetitions cdn
be seen within the numerical values.

Each note has a high and a low
byte so there are two tables relating
to each voice.

Voice 1

$C000 - $C148 High frequency
$C150 - $C298 Low frequency

Voice 2

$C400 - $C548 High frequency
§C550 — $C698 Low frequency

Voice 3

$CB00 - $C948 High frequency
$C950 - SCA98 Low frequency

The spaces between the tables pairs are
occupied by waveform values.

$C2A0 - $C3ES8 Voice |
$C6A0 - SCTES Voice 2
SCAAD - SCBES Voice 3

The ADSR values and volume are
constant throughout so the core
routine starts with these at line 310
of the assembly code. Most of the
waveforms used by these ADSR values
are triangular but Voice 2 uses a pulse
occasionally and must have a pulse
width set. This is also created at the
beginning of the core at lines 450 to

These values are constant and may
be set outside the routine as long as
any program running with the music
does not access the relevant locations.
Ideally the routine should store all of
the SID values at the commencement
of the interrupt, set the music
parameters and replace them original
values on leaving,

Setting the sound frequencies and
waveforms is done by a self-modifying
program which increments the load
location where the notes are found.
Lines 490 to 660 relate to the fetch
and poke locations for the pitch

“
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parameters and lines 790 to 960
increment the relevant locations within
this routine ready for the next
interrupt.

The interrupt must be able to
repeat at the end of the tune. This
means resetting all of the parameters
for fetch commands. To do this, lines
670 to 720 test the high byte values
for Voice 1 to see if location $C298
has been reached. If the test proves
true then control is handed to the reset
routine at 730 to 780 before returning
trom the interrupt.

If the routine was now used as an
interrupt, the music would rattle
through at a high rate of knots. Some
form of tempo control is needed.

Lines 250 to 300 cope with timing
by aborting four out of five interrupt
calls. A flag is set up at location
$CCFF with a value of four. As each
interrupt call is made, this flag is
reduced by one. When the flag reaches
zero 1t allows a full music interrupt
to occur and resets the flag to its
original value ready for another
countdown.

Lines 1110 onwards sets up the
interrupt in the normal way,
remembering to include the interrupt
enabling structure at 970 — 980,

Musical Chores

The problem with music is that it is
rhythmical. This means that timing is
crucial and disk or tape access will
totally halt the tune but the main
€nemy is accompanying interrupts.
Chained interrupts can be used
alongside the music routine but the
effect on the music can be drastic.
Interrupts for screen scrolling use long

taken to allow for any delaying effects
which these may cause. Raster linking
can assist by further tying the routines
down to reasonable lengths.

The inhibitive length of the music
data as presented in the example
program would obviously use too
much memory for most practical
purposes. The contents can be greatly
reduced if an indexing system is used.

Set up a table of all the necessary
frequency values and use a numbering
system such as $01, $08, $11 to indicate
the lowest note on the table held for
eight sixteenth notes (a crotchet) with
a triangular waveform. The frequency
values could then be found and poked
to the relevant registers at the same
time as the waveform, The duration
can be stored in a location and
decreased each time an interrupt is
called until it reaches zero. Then the
next value can be called up.

Such a system requires quite a lot
of work from the interrupt routine but
does increase the flexibility of the
program.

The data can be pushed under a
ROM, to free even more easily
available RAM, if the relevant changes
are made to location 1 on entering the
interrupt and reset on leaving,

Using the Example
The example program can be tested
by poking $CCC2 (52418) with $CC
(204) and the next location with $10
(16). Location $CC8C should then be
poked with $60 (96) and then SYS
32237 will run the tune once.

When all is correct the changed
values can be reset and SYS 52480 will

and short routines and care must be  run the interrupt. i

Table 1
Octave

Note 0 I 2 3 4 5 6 T
C 010C 0218 0430 0861 10C3 2187 430F B86I1E
C# 011C 0238 0470 O08ElI 11C3 238 470C B8EIR
D 012D  025A 04B4 (0968 12D1 25A2 4B45 968B
D# 013E 027D 04FB 09F7 13EF 27DF 4FBF 9F7E
E 0151 02A3 0547 OABF I51F 2A3F 547D ASFA
F 0166 02CC 0598 OB30 1660 2CCI 5983 B306
F# 017B  02F6 OSED OBDA 17B5 2F6B SED7 BDAC
G 0191 0323 0647 OC8F |I91E 323C 6479 C8F3
G# 01A9 0353 06A7 OD4E 1A9C 3539 6A73 D4E6
A 01C3 038 070C OEI8 1C31 383 70CT7 EISF
A 0IDD 03BB 0777 OEEF IDDF 3BBE 777C EEF8
B 0IFA 03F4 (O7E9 JF4B  T7E97 FD2E

OFD2 1FA5
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CAME REVIEW =

Yhe world’s most famous football

I. game has a sequel. Football

5 Manager caused me more

bleary eves and sleepless nights than

any other game. Now it’s all going to
start agai

Muchof the original game is still

there, after all, why change a winning

formula. ‘?ﬂ\ still manage your

/favourite team and you begin your

reign at the fnnt‘*.lof the fourth division.

Nine skill levels decide the difficulty
of the task that lies ahead and you
must use your skill to pick the teams
that will win you [Itague and cup glory
_and-buy and sell players to fill your
“squ nd yuﬂ’wsul! have to stand
helpless on the! sidelines while the
matches are played.

The first thing you’ll notice when
you take over fhie manager’s chair is
that the pla 15 have changed. They
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N ootball
- Manager II

are still rated for skill and fitness but
the Peter Withes, Gary Shaws and
Tony Morleys of the original have
been replaced by Gary Lineker, lan
Rush, Mark Hughes and Brian
Robson.

The fitness factor is now rated out
of 100 and if a player’s fitness drops
below 50 he’s injured and out for at
least the next game. The team selection
has now become more meaningful as
you must select players to fill forward,
midfield and defensive positions. Since
there are four positions in each (and
of course, a goalkeeper) you can't fill
them all which gives you scope to
change the formation and man to man
markings.

You can also assign two substitutes
to bring on at half time to fill any gaps
exploited in the first half or open up
play by bringing on a wmgcr for a
defender.

In the original game the outcome
of a match was decided in the
difference in skill totals for various

areas of the field but now the more
realistic player vs player match results

it more action and more control over

the final result. For example even if
the total of your three defenders is
greater than the opposing attack; if you
leave a skill 3 forward unmarked
you're asking for trouble.

The games themselves consist of
untimed highlights but instead of just
a selection of set moves the players
dribble, pass and cross the ball and
shoot at a diving keeper. The action
is still played at a snailspace, after all

‘this is no International Soccer but even

slow action can get the adrenalin going
in a crucial promotion or relegation
battle.

In between games you can alter the
style of play by having extra passing
practice and increase or decrease the
height and length of the passes and
determine whether your side is going
to be short passing team like Liverpool
or adopt the hit and hope style of
Wimbledon and Watford. There’s
more_{o this than the style of play as
long high balls from defence can

;b}rpass a weak defence and get the ball
_ Strmght to your

ward line.
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Football Manager II is a tidier
game as'the program now tells you
which of your players scored the goal
including midfielders, money that you
receive at the end of the season to
bolster your failing bank account that
you squandered on a third goalkeeper
comes now in the form of shirt
advertising deals. The deals that you're
offered vary considerably and the
number of deals depend on your
management rating so if you’re doing
badly you should take the first deal
offered because if you turn it down
there might not be another.

A longer 23 match season and two

cups (FA and League) to play for will
suit Football Manager fans who will
wallow in every game but may put off
others who prefer less thought and
faster action. T.H.
Touchline:
Title: Football Manager II. Supplier:
Addictive Games (Frism Leisure),
Unit 1, Baird Rodds.. Enfield,
Middlesex, ENI_LSJ. Tel: 0]-804 8100.
Machine: C64. Price'“*f? 99 (Ca}ffd Q9
(Disk ).

.\'h.
D™
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File

Extension

Now you can load and run files from a directory in a
single key press with this basic utility
By James Kliemt

ormally after listing a
directory, loading a file
involved moving the cursor to

the file name, typing LOAD, cursoring
through the file name, typing either
“8,1" or “8”, spacing over the three-
letter file description and finally
pressing RETURN. File Extension
permanently writes the load
description to the end of any file you
nominate. To load a file thereafter, you
simply list the directory, cursor up to
the file name and push SHIFT &
RUN/STOP.

File Extension will work on a
Commodore 64 or 128 in 40 or 80
column modes. The program is in
Basic, therefore there are no special
instructions - just type it in and save
it as you would a normal program.

To use File Extension, load it and
type RUN. You will be asked to insert
a disk and press RETURN. File
Extension will then read the directory
and print it to the screen. You can stop
the directory at any time by pressing
SPACE. If it is finished reading the
directory or you have pressed SPACE,
you will be taken to the main menu.
Here you are presented with the
current file name displayed in the top
left hand corner of the screen and a
list of options. Use cursor up and down
to view other file names in the
directory. Pressing HOME will take
you to the first file name in the
directory and SHIFT HOME will take
you to the last.

Once you have selected the file you
wish, press the appropriate key. If you
press 1, the computer will add ,8: to
the end of the file name - the load
description for any basic file. Pressing
2 adds ,8,1 to the file name - for binary
or machine language files. Pressing 3
will result in a : being added to the
file name. This is for 128 files.

A number of other options exist.
Pressing the minus key will erase the
current file, The @ key allows you to
access disk commands such as
validate, new, etc. R lets you rename
the current file and P will list the
directory to the printer. Any time you
wish to view the disk status, simply
press 5. Once you have completed
operations on a disk, press SPACE to
return you to the insert disk option.

See listings on page 61
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Constructing

4

We hope your typing fingers are in good shape as we
launch into the next two programs in the FCL compiler
series — the code generator and the assembler
By Steve Carrie

Ithough codegen may look
Arather complicated, its
operation is very simple. It
reads the .SFC file created by compile
and generates an assembly-language
source file .ASM. Codegen is able to
recognise the operation codes in the
pseudo code file and how many opcode
bytes each should have. (These codes
were listed last time.) It then uses a
library of preset assembly-language
lines to make up the output file. Some
of these library routines simply make
a call to the SYSLIB library, others
are several lines long and perform data
transfers between the system variables
and other memory locations.
Codegen is also responsible for
making the program header to allow
the final runtime file to be loaded and
run as if it were a BASIC file. If you
already have a disk-based assembler,
you may not need to use the assemble
program at all since it is easy enough
to change the preset routines in
codegen to suit your particular
program.
Most of the work done by codegen

is performed in subroutines, the first
section of the program simply
diverting control as necessary. The first
task is to read in the two data files
containing symbol and string
information (the .SYM and .LTR
files). These are entered into tables in
a similar format to those in compile.
The next task is to open the work files
and generate the program header. This
header contains the org directive for
the assembler and this should be
changed if the program is to be loaded
at an address other than the default
start of BASIC at 2049 ($0801). Next,
the symbol and literal tables are
processed. The tables are updated with
information regarding the position of
variables within the program. Codegen
knows how much memory should be
allocated to each type of variable and
it also generates the literal strings in
the correct format. Once this is done,
work can then begin on the program
itself.

The code is read one line at a time
and control is passed to the
pseudocode processing subroutine
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which in turn passes control to the
appropriate routine to generate the
assembly source text. As you may
recall, some codes require operands
and each routine knows how many
operands it needs and reads them as
required. There are two distinct blocks
of routines; those handling
pseudocodes 0-33 and those handling
codes 128 to 191. The latter set of codes
are the keywords.

During code generation, the
program keeps track of how many
lines are being generated into the
.ASM file. The only problem that may
arise here is if the disk space becomes
scarce, the process will abort.

If, during code generation, a “Not
Implemented”™ message appears, some
illegal opcode has been found. This
may indicate an error in compile.
While on the subject of the opcodes,
you will need to add extra lines to
codegen if you decide to extend the
compiler system with new commands.

The compile program should
automatically load and run codegen
for you (assuming the compilation was




to the
te the
1 may
erands
many
1em as
blocks
ndling
ndling
feodes

1, the

many
to the
at may
COMESs

a “Not
, some
. This
mpile.
codes,
nes to
nd the
nands.
hould
ydegen
DN Was

PROGRAMMING
m

error-free). When asked for the
filename, you should enter exactly the
same as you did for compile.

Codegen will report the number of
lines being generated as it processes
the pseudocode file. Upon completion,
codegen will load and run the FCL
ASSEMBLE program.

The only possible error is the “not
implemented” message which indicates
that an opcode was not recognised.
This may mean one of two things:

* there is an error in compile, or...

* You have added new commands to
compile without adding the
necessary handlers to codegen.

The Assembly Stage:
ASSEMBLER

Assemble is a very basic two-pass
assembler written entirely in machine
code and is presented here as a BASIC

loader. It must be:loaded and run as

if it were a BASIC program only at
the default BASIC start address of
2049 ($0801). The reason for writing
this program in machine code will be
obvious when you run compile,
BASIC would be very very slow... In
order that the program loads at the
correct address, you must ensure that
it is constructed at 2049. Before you
start typing in the BASIC loader,
execute the following command in
direct mode.

POKE 8192,0:POKE 44,32:NEW

This moves the start of BASIC
upwards in memory to 8192 decimal
(52000 hex). If you are entering the
program in stages, make sure that you
type this command every time
BEFORE you start and make sure you
haven't got EDIT installed!

Since 1 have had considerable
assembler-writing experience, I didn't
really need to spend time working out
the routines required and coded
directly into machine code. Actually,
the original version of this assembler
Wwas written on a PLUS/4, as was the
original version of compile, and

- converted across to the 64.

The next bit is a short user manual
for the assembler which is entirly disk-
based in its operation; i.e. there is no
assemble-to-memory option available.

FCL Assembler User Manual

In the following document, boldface
characters are used to represent valid

assembler directives only. This
program will switch the character set
to lowercase mode and it should be
noted that uppercase characters are
only allowed in literal strings or
comment lines,

Getting Started

The program should be loaded as
would a normal BASIC program using
the LOAD command. If you are using
assemble as part of the FCL Compiler
System, the codegen program will
automatically load and run the
program for you.

The program file to be assembled
should have extension .ASM by
default. The program will request
input of the filename; you should only
enter the first part of the name e.g.
to assemble PROGI.ASM you need
only enter PROGI when asked for the
filename. The assembler will produce
a file with extension .EXE; e.g. for the
above example, PROG1.EXE.

During assembly, information will
be printed on the screen relating to
the current program state. During
PASS 1, no messages other than the
pass message will be output unless an
error occurs whereupon an error
message is printed and assembly
aborted. During PASS 2, the program
will be listed as it it processed. Again,
any errors will cause an error message
to be output and the assembler will
stop.

On completion of a successful
assembly, information relating to the
start and end addresses of the program
will be printed. The start address of
the program is deemed to be the load
address. Runtime .EXE files should be
loaded using a specially written loader
or use secondary address 1 in a BASIC
LOAD command; e.g. LOAD
“PROG1.EXE"3$.1

Directives

There are seven directives valid with
this assembler;

* byt - assemble a byte value.
May also be used to
assemble a line of text
delimited by single
quotes ().

assemble a word value
(2 bytes) in 6502 lo-byte,
hi-byte order.

Equate zeropage.
Explicitly - define a
symbol as type ‘byte’.
Equate absolute.
Explicitly define a

* Wor -

lng.

L eqa_
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symbol as type *word".
Set code origin. Sets the
assembly address and
therefore the load
address of the a
assembled program.
Reserve a block of
memory, Memory bytes
are initialised to zero.
Define a symbol. May
be followed by an
equate or either byte or
word type. If no equatea
follows then the current
assembly address is
used; i.e. defines a line
label rather than a
symbaol.

in]—g_

i-res_

* (full stop)

Operators

The assembler accepts normal 6502
assembly language notation and
addressing modes. The hash (#)
denotes an immediate operand and the
symbols < and > may be used to
define lo-byte or hi-byte operations.
A full list of operators is given below.

Operator Action Example of Use
< lobyte  lda # < symbol
= hibyte  1dx # = symbol
+ add Ida symbol+1
- subtract 1dx symbol-1

Numeric Types

Only decimal and hexadecimal types
are catered for. A hexadecimal number
must be prefixed with a dollar or
ampersand while a decimal number
need no prefix at all. For example:

$8000 as in 1da $8000 means address
8000 hex (32768)

8000 as in lda 8000 means address
8000 decimal

Error Messages

Error messages may be printed out by
the assembler during either pass 1 or
pass 2. Errors during pass | are
normally syntax-type errors where the
programmer has misspelt a word or
used an illegal character sequence.
Errors during pass 2 include those of
pass 1 and also symbol-type errors
such as relative branch range errors.
These error messages are listed in
Fig 1. and are printed in either of two
formats. During pass 1, the line in
which the error occurred is printed and
the error message is displayed below

0 - B G e Y I T 4 B A R
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it. During pass 2, the program is being
listed anyway so only the error
message is displayed.

Assemble Error Messages

Undefined symbol error - indicates
that a symbol has been referenced but
has not been defined using the
directive (full stop).

Redefined symbol error - indicates
that a symbol has been declared twice
or more times.

Mnemonic not recognised - the
mnemonic found was not a standard
6502 type or assembler directive.

Bad symbol error - means that a
symbol was syntactically incorrect.

Illegal Operand fi field - occurs when
an operand is syntactically incorrect.
Tllegal Mnemonic field - indicates that
a mnemonic was expected but
something else was found instead.
Missing operand error - an operand
was expected but was not found.

Disk file error - file is missing or
possibly the disk is faulty or full.
Syntax error — this is a general
message, possibly indicates a bad
operator.

Tllegal quantity error — indicates that

a numeric literal was out of range, 1.e.
too big.

Illegal addressing mode - indicates
that you have tried to use an
instruction in an incorrect addressing
mode.

Not X or Y index - only X and Y
index registers exist on the 6502. You
have specified an incorrect index.
Symbol table full — assembly cannot
continue due to lack of symbol
workspace.

Branch range error - relative branch
instructions have a range of -128 or
+127 bytes. You have exceeded these
limits.

Example of an assembly
language source program.
10 ; Example program
s

30 org $c000

40 .border eqa $d020

50 .screen eqa border+]

60

70  .start ldx # 0

80  stx border

90  stx screen

100 inc border

110 .loopl inc screen

120 1da screen
130 cmp # 30f

- 140 bne loopl

150 inc border
160 stx screen
170 1da border
180 cmp #15
190 bne loopl
200 .exit

210 rts

Note the use of the symbol declaration
directive (full stop) and the
combination of symbol label and
instruction in line 110. Lines 200-210
show how you may place these on
separate lines. Remember that the org
directive not only sets the code origin,
it also sets the file load address on the
disk. This is important because the
address defaults to $0000. Loading a
file at this address will almost certainly
crash the machine!

So now you have EDIT,
COMPILE, CODEGEN and
ASSEMBLE. Next time I will present
the final part of the system, the
SYSLIB runtime library and some
example programs will also be
included.

See listings on page 61 i[5

TRYING TO USE YOUR COMPUTER?...
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Product: Netherworld. Supplier:
Hewson, 568 Milton Trading Estate
Milton, Abingden, Oxon OX14 4RX.
Machine: C64/128. Price: £7.99
(£14.99 disk).

GAME REVIEW

addictive! Netherworld is

definitely a game to test your
willpower as much as your joystick
skills. I havent been so hopelessly
addicted to a game since Boulderdash
(to which this game owes more than
a passing resemblance). Jukka
Tapanimaki may be testament to the
programmer’s art in Finland, but this
man is obviously in need of psychiatric
help!

Trapped in a fantasy world with
nothing more than your multi-firing
gyrosphere to protect you, the only
way back to normality (?) is by battle
and bribery. Acid, bubble-belching
dragons are your worst enemy, but
never forget that time is no friend
either. Steer your ship around the
maze, cnl]ectmb diamonds and egg
timers (the latter extends your time
limit in your favour) until you have
enough diamonds to bribe the
guardians of the teleports into letting
you proceed. Until then, you can only
use the teleports for ‘local’ trips, these
being quite useful once you've worked
out where each one deposits you.
Shooting acid bubbles can produce
items that when collected, help you on
your way, Increase your score, oOr
merely serve to hinder you.

After succesfully completing level
one, a devilishly tricky bonus round
is your next task, although completion
is not obligatory. By pushing moveable
rocks into positions, the flying blob
is directed into the converter grid a
valuable extra life can be collected.

Levels two and beyond are
infinitely more difficult with the
inclusion of ‘nasties’ generators, alien

Ius&d to think chocolate milk was

-eggs, moveable rocks and various

other hinderances,

YOUR COMMODORE october 1988
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Although the game play is
reminescent (to me, anyway) of
Boulderdash (collect-all-the-
diamonds-and-the-exit-before-the-
clock-runs-out), the graphics belong to
the age of Uridium (ultra-smooth,
ultra-fast scrolling) and 10 (imagine-
your-worst-enemy’s-worst-
nightmare). Your gyrosphere responds
well under joystick control, its ‘natural’
inertia took quite a bit of getting used
to - a lot like Paradroid (I don't like
drawing comparisons like this but
sometimes it's the only way!).
Chancing the mystery bonus (after
shooting acid bubbles) can provoke
some weird results — your gyrosphere
can suddenly respond back to front
and upside down (inverting your
joystick gets you out of this quite
nicely) or you could lose control
completely for a while. On the plus
side, you could gain extra speed, a
demon killer, or be able to knock out
bricks. The latter two features are
cumulative not to mention essential to
solving the higher levels.

Soundwise, the inter-game music
narrowly escapes ‘disgustingly bad’ but
knocks spots off one or two Amiga
soundtracks I could call to mind!
Sound effects  (muzee-speek
ekwivelent = SOWNDEFX) are useful
rather than tuneful - and so they
should be.

Well done Hewson (nice press do),
more of the same please! This Finnish
geezer is pretty hot stuff - the bonus
round is probably worthy of a game
on its own! It’s pretty rare for one of
my reviews to have nothing but praise,
so take a pat on the back all round.
I only hope I can squeeze my meals
in between attacks of Netherworld. ..

F.R.




| & socketa to acospt upto 32K EFROM in each. _Iﬂnbnu'dﬂp&mungs:.rmm - nu-pm.gramsmhad

JPr@ampurﬂuEPMHauﬂngaur
EFROM programmer:

'l Ko need to have loads of cartridges — just

make & gelection from the Buperom meni

| Diregtory of wtilities on power up.

| Fully menu driven an power up.

| Balect any elot under software controls.

| Unique EFROM generator feature will take

FOur own programs — basic or meo and tarn

themh:t:ﬂmmmnﬁs { EFROM tuarner

required).

| Accapts 2764,/27128/ 27256 EFROMs.

_J On board unstoppabls resst.

omy £29.99

CARTRIDGE

_J Unstoppahle reset button.

) Ressts even g0 called “unstoppable”
programs,

) Add polss from magasines ete.
__] Ptz in cartridge port.
L] Bienply phug in.
onwy £5.99

16K EPROM
BOARD

I Aneapits 8 x BE EFROMe.

|l Baritchatle to configurs as 2 x 8K or 16K
or off.

1 On board unstoppable resst.
| Pull instructions.

onwy £8.99

DISK
NOTCHER

_| Quickly and sasily double your disk capacity.
|_] Use both sidas of your disks,
[ Simpde to use.

| Takes seconds.

onry £4.99

:L:CL"\'OI'IICD

256K SUPEROM EXPANDER

_I Now you can select from any of 8 32K EFROME instantly.

'DUPLIKATOR..

|_] Coples whole disk in one pass — only
one drive pequired!

i_] Makes backup copies in sight
gaoondall

_| Duplikator is the fastest, most
efficient and sasiest to uss disk copying
gystem ever concaived.

_| Comes complete with 256K on-board
ram and it's own operating systam — no
softwars to load

_J Malee multiple copies from one

original.

_J Full disk verification during backup
[II0RES.

|_Jl Coples standard software as well as
errors £1-29 and upto 40 tracks,

|_J Full disk arror check in eight
saconds.

_ Full disk verify against ram in fiftesn
saconds

_I A must for clubs, user groups ate,
How elsa ean you copy over 250 disks
and hour for less than £100.

_| Comes complete with on/off switch
and resst button.

DEEP SCAN BURST NIBBLER"IOT!

] The most powerful disk nibbler availables anywhere, at any prics! B Wear :
] Burat Nibhlar i astually & tws part gystam — asufmampa.nh&mdapamﬂaimtammnmm
1841/1570/1571 to B4,/128 ( state type ).

) What gives Burst Nibbler its power? Conventional nibblers have t decods the data from the disk scepis 3 on
befors it can transfir it using the sertal bug — when non standard data is encountared they ara best ®itoh in,/ou
Burst Nibbler transfere data as raw GCR code via the paralle] cable without the need to decods it 80 Fylly buffire.

4 WAY KERNAL
BOARD

| This board fits in place of the kernal in your
4 and accepts a 16K or 32K replacement kernal
giving 2 or 4 different operating systams.

) st flick the switeh supplisd to selact
between systems.

_] This is & carrer only — ready to acoept your
awn chip.

| Bow you can have all your different systams
avadable at one time.

|_J Full instructiona. [_| Fitted in mines.

I 6-Way Board

ony £12.99

get & perfect copy of the original.

@ Will nibble upto 41 tracks. @ Copy a whole disk in under 8 mintes. @ Full instructions,

@ Ragular updatse — we always ship the latest. ® Ftied in minutes — no soldering usually requirs
@ Full or b4 tracks. @ No need to buy parallal cabla if you have Digk Demon,/Dalphin ste.

@ Cable has throughbus extension for other add ons.

] Whather to chooss FastHack'sm or Burst Nibbler? Fast Hack'Em is unbeatable value as an

“all pumder” — with nibblers, 1 or 2 drive copy, format, fila copy, 1671 copy ete, ete., sudymhamnRE‘
more general requirement perhape FastHack'Em & for you. Burst Nibbler is a pure nibbler second to

none, for the ressons stated. So if it'a just making backupe you are interested in, there is no other ?lmr{hmu

predust to beas k.

onwy £24.99 compLETE :
soFTWAREONLY £12.99 casrLeony £14.99

BURST NIBBLER
PARAMETERS DISK

[_} Burat Nibbler is the mest powerful disk copier available — It thers ars still & few programa
with very complicated protected, which makes it impoaaible to nibble copy. The Burst Nibblar Pars
Disk containg routines to copy individual programs,

I Usad in conjunction with Burst Nibblar

3uss cantrol
ONI

even the latest highly protected programs can Fun the individual parameter for that [ JORL CAl
be backed up, program and the special routine will prokpd, th
) The disk containg aver 100 parametars SOATG WIRig G 1N ol A

inchuding many of the latest tities. Many af will even di-protact &l . 2
the titles pan already be strayght nibblsd by __I Comas complata with “Buper Serial K00 SEK p:
buret nibbler — but san be ussd with the Hibblar" program for wers who can's Battem: haske

“Super Sarial Nibbler™ program ( supplied) by
usera with drives that will not support
paralial copler cables such as Excalarator,
Dosanic ate.

| Femember — this disk is by no means a muet for Burst Nibbler owners sinee it already copes
ever 90% of Softwars. But for those who want sverything this is it. Also for none Burst Nibbler
Fou gat & “Super Serial Hibbler" which together with the parameters is a prwerful utlity.

COMPLETE PROGRAM DISK # 1 AVATLABLE Now onry £ T 2.6

parallal copier such as Burst Nibbler ke
driwa { Exsalarator, Ocaanic ato )., not

as Burst Nibblar bist when used in T
oonjunction with parametars g formig

TOOLKIT iv H
The ultimate disk toolkdit for the 1640/1541

) A disk toalkit B an absoluts must for the serious
ﬁkﬁh:chn'mﬂdtwmammmmmm

_| FILE COMB\CTOR — Can compact macidl
programs by up to 50%, Saves disk space.

) DISK DOCTOR VR — Read and write any track ~ Compacied programs run as normal.
and seoter including extra and rerumbered ) FAST DISK COFY — Copy an entine disk
w Rapﬂrdnmmdmmlmkundwumh £ minutee or lass using singls 1541,

ArTore. T |

(L] BAST FILE GOPY — Selective flls copy. |
_) HEADER/GAP EDITOR — Decodss and £5up to 6 times narmal psed.
ALL header informatio o

displays r el () PORMATTER — 10 second format an s

Tytes and header gap. Rewrits the entire header
and header gap. Remumber sectors. Also edit any
sector tadl gap.

disk or format any individual track o half
0 to 41, Redefine any of 30 paramsetars to o

_J DISK LOOK. — Bort direetary. Recover lost . e :
fles. Display file start,/and addressss, _) BRROR EDIT — Quickly find and reorsdlt 0 ot
Disassembla any flle program directly from the read errars inchuding extra and renumbersdSE|
disk to SCREEN or PRINTER (nchding tracks or sectors and half tracks from 0 to 4Bl

Even recreates data undar errore and Al
undocumented opeodes, Fdit Bam. Much, much data r
more, to redafine any necessary parametars. )

onwy £9.99




3SLOT
LER™JOTHERBOARD

wear and tear on your
able to connect the EPENS10T nﬂ
from the disk 0P 0 cartrifges. - ] Onboard saly fuse.
o they are beak. ich in//out any slot. | High grate PCE,
b0 dooods {% 80 YOU By buffered ] Reset bution.
uotions, ONLY £' G-W
i usually required,
ni eka.
E DATA
1, B0 if you have a .
e B o other gality Commodore compatible data recorder
cantral. ] Suitabla for 64,128,
. (] Bend now for quick delivery.
ony £24.99
14.99
. —
g . o

K

frw programs
ret, Nibblar Params

MART CART ©

nibble the disk th
:miort.ha.t N you can have an 8K or 32K
al routine will prodiggridge that you program like
-~ Ino0e C25%S EE then acts like ROM!

i “Buper Sarial K or 32K peeado BOM,

isers who can't fi Battary backed o last up to 6 years (lithium
 Burst, Niblbler to 38erry
panic gto )., not 48 §

hen used in

metars ita formidal
it already copes v
furet Mibbler cwne

mply load the program you require ~ than
the switeh. The cartridge can then be
e jost Hke & FOM cartridgs.

your owm cartridgen incheding avtostart

1] ubdlity. g~ without an EFROM burner
E'z . b b ewitehed an or off board via softwars.
- {102 glot open for specdal programming

iR
ek wersion has 4 x 8K pages.
kmowledge of M/C is helpful — bt full

e £14.99

llﬂ

n compact, machind@ VERSION £29-99
s disk space.

i mormal.

7y an entire digk in

e 1641,

mﬂamw (Ll

ped.

ual track o half @ T your Smart Cart intn & 22K RAM /disk.
wmw o dhﬂntﬂxwmﬁrﬁhw'pmm
y fnd and recreats iS5 :

s and renumbered EISK Epe commands: lnad, save, directory,
tracks from O to 41

toenors and allowy mmmmmmrm
9.99 -. ONLY EQ.W

CENTRONICS PRINTER
LEAD

® Conmeot your 054,123 o & full size Centromins
Parallal Printer

@ Sutabie for use with Actéon Replay IV cr Fnal
Cartridge 11

& Also works with any Software, Geaphios package
that has paraliel driver softwar built-in — this
inciodes many popular wordprosssors,

databases, eo
@ Top quality conmections — ribban cable 1.5m long
onwy £12.99

. ROM I
Tarbo Bom II is a replacement for
the actual kernal inside your 64.

It provides superfast load/save
routines

[_] Loads moet peograms at 56 times normal
apaed.

[_] Bawes at 5-6 times normal

| Improved D08 support inchiding 10 sec format.

] Programmed function keya:- load, directory,
ald, ete,

|_] Return to normal kernal at fick of a switch,
_J POOPY — 250 biock fils copler

J FLOAD — epenial 1/0 loader

] Phus lots mors.

] Attad in minutes — o soldering wsually
required. (On some £4°s the old ROM may have

1o be desalder=d). ity €1 4.99

" BLAZING PADDLES

A complete lightpen/graphics illustrator package.
[_1 A fully boon/menu driven graphics package of a ealibes which should sost mueh mare.
(] Complets with a fibre optical lightpan systam for pin point accurary

|1 Multi feature softwars incloding:

@ Rangaof brushes @ Alrbrish @ Rectangle @ Circle @ Rubberbanding @ Lines @ FPreshand
® Zoom mode @ Frinter dump @ Load/save @ Advanced oolour mixing ~ over 200 hussl]
® Cut and paste allows shapes,'windows, plobures to be saved to,/ from tape /disk.

] Blazing Paddles will also work with many other input devices (ncluding: Joysticks, Mise, Graphics

‘Tbiletz, Trackhall st

| Picbures can be saved from Action Replay and edited with Flazing Paddles.

Complete Blazing Paddles & Lightpen onwy £24.99
Blazing Paddles available separately for £1 2.99

GRAPHICS SUPPORT
UTILITIES DISKS

@ A range of utilities to make the most of your high res pictures created with
popular graphics utilities or captured with Action Replays unique picture

grabber.
® SLIDE SHOW

® Viaw your fyvoarite sereens im a sthide show gyps
digplay.

@ Move from sepeen bo séreen
tekitrl, @ Very saszy to use

® BLOW Up™

® A unique atility to allow you to take any part of your
pictars and ‘blow & up® to fall aoreen fise

® Even filis the bordir with powerful sprite handiing
Lchiiques. @ Very easy to use —
@ An meeresung wdility

keyhoard or joyatick

Gimple commands

® SPRITE EDITOR

® A complate sprite editor belps you araate or edit sprites.
& Full cobour dispiay @ Ardmate W new movements,
@ Action Replay can capturs /irsart apeites with any
peogram

® MESSAGE MAKER

® Thisa your faveurds sereen
pauckige or captured with actien replay and tarns it mko
A srrolling sireeh meinagde complete with musio.

& Band screens o yoar friends with music and taxt
perolling. @ Simple Lext editor
® Choics of musc. @ An axofing utility
@ Finiehsd sorears: stand alone

this aditer 8 & perfant compiunion

aagy to w8,

Compiete disk with all four utilities

onwy £12.99

ROBOTEK 64 uoil ¢ mvot control made sasy —

[_] Whioe input for voice control.

] Boftwrars features - tast mods /analogue
measurement, wics activate,/digital readout sbo,

] Excellent value! ONLY 539.99

[} Rabiotsk 64 is & comprehansive hardwars,
softwars packags which enables you W connsct
Jour 64128 to the outsides world

[} 4 output ehannels — each with sonboard relay

[} 4 inpe channals — eash fully buffered TTL
level sansing.

|_I Analngue input with fiull B bit conversion.

including hardware,/software,/
mic ete. (State tape or disk)

created with & graphios

=
S

LeL :L:CL'\'OI’IlC)

/ TURBO

TR R
T

DIGITAL SOUND
SAMPLER

] The new sampler allows you to record any
sound digitally into memory and then replay it
with astounding effects.

[_] Playhack forwardes,backwards with echo,
revarh, ring modulation ete.

—} Now with full sound editing module to produce
outatanding effects.

) Pull 8 bit D &5 A and ADC conversion.

|} MIDI compatible with suitable intarfacs.
(Lo Datal unit for £20.90, sea ad).

] Live effects menn inchndes real time display
of wavelnrms.

[_] Line in/mia in,Hne out/ fsadhask sontmols:
[ Powerful sequencer with editing faatures.
|_] Load/save sample.

[} Up to 8 samples in memory at one tme.
I Tape or disk ( please state ).

(]l Complete software, hardware package £49.99
—J Com-Dirum eoftware (s available saparately at
£9.99 b turn your Sampler [1 inky a Com-Dram
gystem as wall a2 & sampling systam,

COM-DRUM
Digital Drum System

] Now you can turn your computer into & dital
drum gystem, ] Hardware/ software paciags.

] B digital drum sounds in memary &t one tme.
_J Completa with 5 drum kits.
] Real drum sounds — not gymthesised,

| Create suparb drum rhythms with real and
step time, |_] Pull editing.’ |} Meou driven.

J Onstpast to hi-fi o through tv speaker.
[_] Load, save facilities. Etﬂtﬂt&p&

onLy £29.99 ordisk)
COM-DRUM EDITOR

] 24 drum sounds sapplisd on disk to snable
you to construct your own dmm kit.

[} Re-arrange sounds supplied with & Com-Drum
o make new kits,

) With sound sampler hardware you can record
your own kite. || Load,/sawe facilities,

onry £4.99 disk only

MIDI 64

A Full Midi Interface for the
64/128 at a realistic price

4 MIDI in, ] MIDI thrw, ) 2 x MITH out.
(_] Compatihls with mast leading software
packages including: Seil, JMS, Advanced Music
System, Jareth, Steinburg ete.

onwy £29.99



] NEW CLONEMASTER™

?jmmmmmwupmk-upmanmmﬁ.

@ Makes perfect backups of your
tapes easily and effectively!!

@ Requires access to two CBM
compatible data recorders

@ No user knowledge at all needed. @ Simply press Flay’ on one

® On board TTL logic circuitry
actually shapes the program and

recorder and press ‘Record’ on the
other — that's it!

sends a perfect sigl_:nalmtha record @ You can even make a backup
cassette — producing a copy better while you are loading the program.

mmmﬂmmma @ This is a total hardware solution
@® LED. indicator shows when — no programs to load — the
data is being transferred to avoid :

excessive tape winding.

@ Works with almost any program
including multi-loaders, turbos and
gven very unusual type turbos.

ONLY Egqu

@ Datasettes are available for £24.99 (see other pages) -

[} Baper sltmline case
_) Prtarnal pownr supply for cosd
aperakion

[_] Déreck drive motee:
| Supplied compiete with all asbies
= oo mare o bay,

ULTRA
CRUNCHER

@ The uitimats cartridge based
program compaciar

| Compacta by ugts 0%
Jﬂmmmrm.

_1 5 compuoting programs on 0o
cartridge.

| Fast losdling /=aving poutines —
warks with Dise Demon.

] Can even further oompeact AR LI fles!

| 250 bieck file copy function.

memmmmmm

BLUE CHIP DRIVE e ruly ces/128 compatible.

Juunmmﬂﬁmnamm
price.

) This dréve is now probabily the mined pompatible drive avallabie far the
Tommadore, More 80 than even Gommodorss own 15410, Much more s
than sther so called compatibles. In ot we hawe been unatis & find a
program ineluding the st that would not word (A5 time of Prese).

| No need to look elsewhare — &his is the best.

oniy £139.99 post rreE
{If you require courier delivery add £8.00).

FASTHACKEM ™

® Malti Moduls Disk Nibbler = all on one disk. ﬂ
| Bingla 1641 Nibbler - Copy & disk in & minmas.

| Ao Nibbler — Copy &n enkire protected disk in 3 mimites.

] Buper tast File Copy — Under 9 seoonds typically.

| Copes with Fas Tracks.

] Suparfast Copy — Entire diak in 35 seoonds with werily.

| Twin Drive Copler — Fwen Castart

) oz unigue “Farametars” mode. Thiss files Telosk™ the mare heavily
protected programs with & paramates fiar & particular hesnd or mvien Singls

Jhmwhm:wHWumm

ﬂHL\'E'Z-W on cariridge. s unbeatable.
Available as for 856K
Suptrom Board tor smiy £7.99  onry £9.99 rosT rrex

_JROBOTARM
- 5 Axis Movement
== Full Function

@ PExplore the fascinating science of Robotlos
with this full feature Robot Arm.

@ Human like dexterity — with 5 Axis of
movement it is 8o versatile. It can manip-
ulate small ohjects with amazing ability.

@ Rasily controlled using 2 Joysticks (any
@ pin type)) or connect ko your compuker
with our Interfase + Software to give
Computer, Fobotic contral ( see Interfacs
offar).
(Comes with Accessortes inchuding Finger

@ Uses 4 HP2 batbaries (not supplied) 1o
power motor MOVEmEnt 50 WSEE 0O COM-
putar power

@ Self contained, ready to use (exoept batte,
joysticks)).

onwy £E49.99
[} INTERFACE OFFER

@ Unigue Software/Hardware packsge W
allow you to interface your computer with
tha Robotarm.

® Train mods allows you to store and then
repeal movement SaqUENCes.

@ Very easy to use.

@ This Interface is not needed to use the
Robotarm but interfacing with your
compter has great poesibilities

onwy £24.99
COMPLETE WITH CABLES.

ELECTIONIC

EPROMMER 64™

| A top qualily, pary-to-mse EFROM programmer for the
B4 128

| Fully mam driven: softwans, hardware paciage ks
mmlm-'mmmnmf copying BPROME simpheity

| Wil program 2716, 2764, 27128 and ETES5 chips: 184,
21 o 25 wls
Jﬂmm“rpnrwmummmmhqmm
rartridgs, Superom Board oe.

] Full Tmalre gysem all funckiors coversd (nchiding
davice chesk orify.

_l| W talizvs Rprommer £4 18 the Mok, Gemprahansive,
mee, friemdly and best value for money progranmer
avrllabin for e 4,128

| eal eompanion for Superam Board, Cartridgs
Davelopment, Bystam, cur kernal moasdecs or indeed any
EFROM base projedd.
Jmmpmmmu- plun the castride
h&n

onry £39.99 cOMPLETE

hook.

DISKS/STORAGE

BOXES [Lockable)
For 5% oMLY

1 T B0 hours upta 50 £6.99

_) DIV halds ap &o 100 onLY £B.99
For 3%;

_j TiD 40 halds upto 40 oLy ET.99
_} 1D &0 holds upto 8] owuLy £9.99
Dizkettes

) 5%" - D&/ID onwy £24.00 el
] 8% - D&TD onLy £49.00 wri

ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRES

HOW TO ORDER .

e & @
BY PHONE BY POST FAX
n f B ™mn UH a m R
(782 Tadm? Sand cheques, P06 mada EIRJEEI'IF?MB iF‘erE
24 hr Credit Card Line payahls to ‘Datal Flactronics” (VERSEAS ADD 3

DACEL

LeCcRONIO

DATEL ELECTRONICS LTD., FENTON INDUSTRIAL ESTATE,
GOVAN ROAD, FENTON, STOKE-ON-TRENT, ENGLAND.

SALES ONLY TECHNICAL ONLY
0782 744707 0782 744324

'l

i F b e
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C64 PROGRAMMING I

screen. The message will be flashed on
the screen until you use the first
command (or RUN/STOP and
RESTORE) to turn it off. You can
set the time or alarm to am by using
an ‘A’ rather than ‘P’ in the time string.
For example “A1000’is 10 o’clock am.

The time strings must start with
either an ‘A’ or a ‘P’ otherwise you
will get a syntax error and they must
contain the time in the format HHMM
within the natural ranges otherwise
you will get an illegal quantity error.
The message can be anything you want
up ‘to 26 characters but it shouldn't
contain control codes or cursor
controls, just ordinary printable
characters. Again if you exceed 26
characters you will get an illegal
quantity error.

SYS 49152, “P0800", “P1045”, “LAST
ORDERS NOW™",1

Thas is exactly the same as the example
above except that the time will be
continually displayed in the top right
hand of the screen. The time is printed
in hours, minutes and seconds though
¥you can not set the time to seconds.
An ‘A’ or a ‘P’ is also displayed to
tell you if it’s am or pm. If the final
value in this example is greater than
one you will get an illegal quantity
error, if it is zero then the command
is the same as in the last example:

Has there ever been a time when you've been so

absorbed with programming your 64 that you've been
totally unaware of the world outside? If so then help is
at hand with this routine. Just type in Alarm and you'll

never miss the start of your favourite telly program
again or even worse last orders at the Dog and Fox
By Nick Gregory

larm turns the 64 into a digital
Aa]arm clock while still allowing

you to use the computer
normally. The program works on
interrupts, checking every ,th of a
second to see what time it is and
whether or not its time to sound an
alarm. There are four ways to use
Alarm which I will demonstrate with
examples:

This turns off the Alarm routine and
returns the C64 to normal,

SYS 49152, “ﬁmﬂﬂ"., "ﬁuﬂﬂ]ﬂ“, “TEN
MINUTES ARE UP”

SYS 49152, “P0800™, “P1045", “LAST

ORDERS NOW”

SYS 49152

This sets the actual time to 8 o’clock
pm and the alarm to 10.45pm. When
10.45 is reached then the message
“LAST ORDERS NOW” will be
flashed in the top left hand of the
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This example shows how you can use
Alarm to time specific periods. The
alarm will go off in ten minutes time.
It doesn’t matter in this case if you
use am or pm but the routine expects
one or the other. Putting a 1 as the
final value (as in the last example) will
display the clock continually.

Before you set the times you should
know how the clock works. The clock
will tick away from A1200 to P1200;
there are no A0010 except as I've just
described above. For example, five
minutes past mid-day is written as
P1205 and five minutes to mid-day as
AllS5. Likewise five minutes past
midnight will be A1205.

As Alarm is an interrupt routine
you should be extra careful when typing
it in because the 64 will most certainly
hang up on you if you've made a
mistake and remember the golden rule:
SAVE BEFORE YOU RUN.

See listings on page 61
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Hires/
Multicolour

Plotter

Sacrifice your horizontal resolution to combine
multicolour and high resolution mode

By Daniel Ansari

31
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were intended for use by the
machine code programmer, neither
were they able to be used in
multicolour mode as well as hires
mode. Multicolour mode is a nice
feature of the Commodore 64,
allowing up to four different colours
to be used in a single character square,
unlike the two colours in high
resolution mode. There is, although,
a sacrifice in horizontal resolution,
which is halved to 160 pixels.

The routines available plot/unplot
points, test them, draw/undraw boxes
of any size and shape, clear the hires
screen, enter hires mode, enter text
mode, colour the whole screen, and
load and save screens.

When used from Basic, the only
POKE command needed is to tell the
routine whether you wish to use hires
mode, or multicolour mode. All the
other instructions from now on are
simple SYSs, with the parameters
separated by commas. I have
eliminated the need for several POKE

one of the plot routines that
I have so far seen in magazines

instructions as well as an SYS, when
one SYS and no POKEs greatly

T T e S S R P,

POKE 254,m

SYS 49152,x,y,¢c,b

JSR 49193

SYS 49340,x,y

JSR 49378

SYS
49634 x.y,w,h,c,b

Sets the mode, where m is 0 or 1 for hires or multi-
colour mode respectively.
Turns a point, of co-ordinates (x,y), on or off. xis a
number from 0-319, y a number from 0-199, and c the
point colour; in multicolour mode it is a number from
0-15: in hires mode it is a number from 0-255 calculated
by 16* point colour (0-15)+ background colour (0-15)
b is the brush; in hires mode 1 or 0 for on or off; in
multicolour mode 0 for off, or brush number 1-3.
The machine code version of the above. Before using
this instruction, store x in locations 50177-8 in the order
LSB, MSB, and store y in 50179. ¢ and b should be
put in locations 50183 and 50184.
Tests a point of co-ordinates (x,y). The number in
location 50192 is 0 if the point is off, and greater than
0 if it is on. In hires mode, the number in 50193 gives
the point colour and background colour together. The
point colour is calculated by INT(n/16), where n is the
number. The background colour is n-INT(n/16)*16 and
can be calculated even if the point is off. In multicolour
mode location 50193 contains the point colour (0-15).
Tests a point. Only x and y are needed in locations 50177-

9.

Draws/erases a box of top left co-ordinates (x,y) where
w is the width (0- 319-x) and h is the height (0- 199-

y).

YOUR COMMODORE october 1988

38

.r_.‘i

i
-
A
o §

i
-
-3

""i:"'""’.'"""'fi-'--i-.--..i

o L (B o B P T

TR ST T T T T RS



VES
‘he
the
ind
DT
|5).
17-

ETe
99-

C64 PROGRAMMING BE[=]
E

simplify the task of creating graphics,

and also make the process [ JOR 49675
considerably faster. i L
From machine code, this is a little | SYS/JSR 49867

more complex. It is not possible to SYS/JSR 49897

enter parameters separated by commas
in this language, even though it is much
faster. The values for the parameters
must be POKEd into certain locations
which are described later on. Every
effort has been made to keep these
locations down to an easily memorable
level.

The demonstration program
illustrates the capabilities of ISR 49974
multicolour graphics reasonably well,
but I'll leave it up to you to create
your own masterpieces. If you do not
have an assembler, then type in the
Basic loader program. Don't worry if
you make any mistakes - the program
will tell you exactly where to find them.

When you have run your Basic
loader program successfully, type in
the memory save program and the plot
routine will be saved to tape or disk.

T'he instructions to use are as
follows, with SYS as the Basic
instruction and JSR as the machine

SYS/JSR 49926
SYS 49951 5.t

SYS 50005,d

JSR 50019
SYS 50128.d

JSR 50142

The m/c box instruction, where w is held in 50180-1
and h is held in 50182,

Clears the hires/ multicolour screen at 8192,

Enters hires/multicolour mode, depending on the
contents of location 254,

Enters text mode.

Sets screen and border colours, where s is the screen
colour, and t is the border colour. In multicolour mode
each parameter ranges from 0-15; in hires mode s is a
number from 0-255, calculated by 16* point
colour+background colour (the colours of all the points
on the hires screen can be changed with this instruction);
t is a number from 0-15.

Before using this instruction, load the x register with
t, and location 253 with s.

Saves the hires/ multicolour screen with device number
d. d can be 1 or 8, for tape or disk. This instruction
can only be used in program mode; this is because if
a screen 18 saved in immediate mode it becomes co rrupted
as you type in the command.

The m/c save instruction. Load the x register with d.
Loads the screen. Please note that the screen can be
loaded while still in text mode.

Loads the screen from m/c. Load the x register with
d before calling this routine. As with the save routine,
this has to be used in program mode.

code (assembly language) instruction:

See listings on page 61
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OFFICIAL COMMO DORE/AMIGA DEALER

COMPUTERS
Amiga2DDﬂ~1U&-1C&luurMnnatﬂr....................................
Amiga 2088 PC/XT Bridgeboard + 5.25° Drive ..
e ONE s sh iR s e e
Amiga 500 + Commodara 1084 Galour Mon ...
Ariga 500 + Philips B833 Stereo Colour Mon ...
Cumrnu-u-:uramﬂr}oeahlap. R e ) :
Commodora 128 + C2N Cassatte ... ... .
Commodore B4C Olympic Pack |,

PRINTERS X

Citizan 120D Parallel or Commodore ..................ccooonoo 145,95 4

Star LC-10 Paralled or COMMOMoNe .. .........eoo oo 186.00 T

Star LC-10 Parallel or Commodore Galour ... . | T |

Star LC24-10 24 pin Multi-tant LT e T AR S R .329.00 i

Qkimate 20 Text & Multi-colour Graphies far L] s e SR e O e 148.95 "
T

MOMITORS

Commedore 1084 Colour Moniter inclead ... .. ... s S o IS A

Philips 8833 Stareo Colour Monltor ing fead ... /117 e 285.00

Philips 7502 Grean Screen Monitor .., R ' 11 | T

MISCELLANEOUS A

Amiga 2002 PC 20 Hard Dhak Drive «.......ve.sossoneeses s 49225 T

Amiga 501 512K RAM/ Clock ERPBMBION o v e e ek e e O

Pace Modem - S/ware for Amiga V21/23 Prestal. BBSetc.. . ......... ... 239.00 i

Commodare 1541C Disk Drive ,................. . e | 1,

Commodore 1671 Disk Drive. ... . .
Commodors 1561 3.5° Disak Drive
Commodore C2N Data Recorder

-

Cumana CAXBS Dhisk Orive._................. .. . A A AT
e Sy far CRA 1oL st et e R e

Super-G Cent I/F + Graphics CB4/128
Surge Probictor 134 Plug

Surga Protector 3-Way Adaptor or 4-Way Disk Linis
Armiga DOS Referance Manual
C128 Official Prog's Ref Guide

SOFTWARE

e T s .. 7T9.00
Epdtasy Pratessionnl. .o 0 TR AR R et 187.00
VizaWrite 128 + Spelicheck,................ e A o ot B g e e g 59.95
S R R A e e e e . .9.95
BUperseript 128 . ..., ... . 1.
Tasword 64 40480 Col WP - Taperdisk ..., 00 0000 17.96/18.95
Prices sublect to change without natice EAOE

e I el 8 S e R B N T

ALL PRICES INC. VAT. CARRIAGE £8. EXPRESS DELIVERY £12
Software & Small items FREE

8 Ruswarp Lane, WHITEY, N. Yorks. YO2 1ND.
Tel: 0947 600065 (9am-7pm)

T A TN ot oF: Uy o

the Independent
Commodore Products Users Group
IS the largest and most friendly
computer club in the country

Back issues for 1987 available to non-members 3z well as
members, at £1.50 each, postage paid.
o &

Many local groups with regular meetings

® News magazine included in membership - 100:
plus pages of reviews, news and information
every two months.

® We support all Commodore Machines old and
new; PET, VIC20, 64,16, +4, PC, 128 and all
AMIGAS.

® Free Software Library of public domain

programs for all the above machines available

to members on supply of blank disk or tape and

payment of p&p. New members, do not send for

this until membership number is received.

Help and Advice

Discount scheme

Subscription only £10 per year (UK) plus £1

joining fee -

If you are seriously interested in using or programming
any Commodore computer, then joining ICPUG is a must!

For full details, send a stamped, addressed envelope to:

IG'PI ICPUG Membership Secretary, Jack C. Cohen,

r...

l g 30, Brancaster Road, Newbury Park,

liford, Essex, IG2 TEP
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ommeodore tell us that the SID
(Sound Interface Device) Chip
is a single-chip, 3-voice elect-
ronic music synthesiser/ second effects
generator compatible with the 6510
and similar microprocessor families. It
has the following features: three tone
oscillators in the range 0-4 kilohertz
(one hertz is, you may recall, one cycle
per sound); four waveforms per
oscillator, and these are of course our
familiar triangle, sawtooth, pulse and
white noise; three amplitude
modulators, with a 48 decibel range;
three envelope generators, featuring
exponential response, an attack rate
varying from two milliseconds to eight
seconds, a decay rate varying from six
milliseconds to 24 seconds, a sustain
level varying from 0 to the peak
volume level, and a release rate which
also varies from 6 milliseconds to 24
seconds. They all, of course, vary from
zero milliseconds to whatever the
maximum setting might be. This was
all seen to ample effect in the ADSR
settings program.

Oscillator synchronisation, which
we have simply referred to as
synchronisation and which requires
the voice being synchronised to be at
a lower frequency than the one it is
being synchronised with, but
preferably at a higher frequency than
zero!

Ring modulation, which we have
dignified with the full term and which,

c64 PROGRAMMING Il (=]

Making;
| rMusic
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as we have seen, requires a triangle
waveform in order to operate properly.

Filtering techniques, which again
have been covered in some detail.
Commodore call them oscillators, we
call them voices!

However, these are just words, and
actions (or at least tables) speak louder
than words. The Commodore 64
manual obligingly gives us the high
and low value frequency settings for
a range of notes, but in order to obtain
the frequency value of an unspecified
note in a form suitable for turning into
a high and low value frequency we
must use the formula:

F=Freq/0,06097

where Freq is the value we want, and
F is the frequency of the note in
question. Having got Freq we can find
the high and low value frequencies (FH
and FL) from the following equations:

FH=INT(F/256)
and FL=F—(256*FH)

All this assumes that F is an integer
value, by the way.

The ADSR settings, with talk of
milliseconds and seconds, sounds all
very grand, but in terms of actual
numbers and values to be POKEd into
memory the following table tells us all
we need to know:

Decimal Hexadecimal

R MmN NN—O
MO AEECXENRNE WD —O

i

Attack Decay/Release
2 6
8 24
16 48
24 i

114
56 168
68 204
80 240
100 300
250 750
500 1.5 secs
800 2.4 secs
1.0 secs 3.0 secs
3.0 secs 9.0 secs
5.0 secs 15.0 secs
8.0 secs 24.0 secs

R s < R T LS R A PR
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The times given are all in milliseconds,
unless otherwise specified.

~ You'll see from this table that not
every setting is possible, although the
number of different ADSR settings
available (256 * 256, or 65536) should
be more than enough for most people.
It isn't, for example, possible to get
an attack rate of 30 milliseconds, or
a decay rate of 500 milliseconds, but
such minor problems should really be
overlooked in the face of what we have
got.

Combine the number of possible
ADSR settings with the number of
different notes we can play, the varia-
tions on ring modulation and
synchronisation, and in particular the
number of different filter types and
filter settings (combining resonance
and cutoff frequencies of different
values) and you’'ll soon realise that it
is a foolish man who can claim to know
all about the SID chip and its
workings.

Conclusion

During the course of this foray into
the inner workings of the SID chip
we have encountered many musical
marvels, and have come close to
talking about everything that the chip
is capable of doing. Envelopes, modu-
lators, synchronisers, filters, have all
been discussed, and the sound effects
and musical tunes that we can produce
have a virtually infinite range.

The major programs presented will
help you to understand how the chip
functions, and how its various features
can be utilised to best effect.

However, in the end it is of course
up to you, the user of the chip, to get
the best out of it, and the only way
to do that is by experimenting. No one
can hope to commit to memory all of
the wonderful effects that are available
to us when using this chip. No, the
only route is through continuous
experimentation, fiddling about with
programs, changing the values stored
in registers, altering what goes where
and seeing what happens as a
consequence.

I encountered my first, very
humble, ‘synthesiser’ program for the
Commodore 64 back in the early
months of 1983, over four years ago.
I still use that program, and I'm still
learning how the chip itself operates,
and how I can ever possibly hope to
understand all its inner workings and
create every sound it's capable off. If
you've just started, try not to despair!

See listings on page 61
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In a month of sequels
(Football Manager II,
The Games - Winter

Edition) non is more impressive
than the sequel to Incentive’s Driller,
Dark Side.

This is the second in the games to
feature the Freescape 3D system that
creates solid images and gives you
millions of possible views of those
objects. The views you will see are of
the moon Tricuspid which is the
second moon of the planet Evath.

On its surface the Ketras are
planning the destruction of Evath and
are building a massive energy weapon
called the zephyr one. This massive
machine of destruction is powered by
a line of Energy Collection Devices
(ECD’s). Your mission is to knock out
the Zephyr one and your only chance
of that is to destroy the ECD’s that
feed it with power.

As the game begins you are
dropped on the light side but your
quest lies on the dark side of the moon.
There you will find ECD’ and the
Zephyr one that are guarded by Plexor
tanks that automatically open fire
when you come into range. Some
regions that you will need to go are
restricted and can only be reached
through telepod towers but you will
need to find telepod crystals to operate
them.

First on your agenda must be to
find shield plates for more protection
and fuel rods to power your jetpac that
can get you in and out of so much
trouble.

The Freescape system almost gives
you the feeling that you're there as you
can fly over, around and into buildings
and objects scattered around the
planets surface. Inside the buildings
you will find puzzles to solve and
hidden trapdoors but the main puzzle
will be how to knock out the ECD’.
Although all you have to do is blast
away its crystal at the top of the tower
but unfortunately if the ECD you've

I-.-.--I-----.----I
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knocked out is
connected to more
than one other,
and most are, it
simply regenerates.
Therefore, you must scout
out the moon carefully to
find the ends of the line.

However, time is also against
you as the Zephyr one is already
building up its power bringing
the destruction of Evath closer
and also making it more difficult
for you to destroy.

The view of the planet is seen
through the helmet of you the Evath
agent which is dominated by the
Freescape 3D view of the moon’s
surface but below that are instruments
that show the co-ordinates of your
current location, the sector you are in,
4 compass, and current shield and fuel
levels.

Once you've played your first game
of Dark Side, Evath will have been
destroyed and you in the vain attempt
to save 1t but you will be convinced
of two things. Firstly, it often takes
a couple of games for a new system
such as Freescape to settle down since
it is only then that the development
team concentrate on the plot and that
Dark Side is one of those rare games
that is both pretty to look at and
a challenge to play.

L | BRI . |
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Touchline:
Title: Dark Side.
Supplier: Incentive,
Zephyr One, Calleva Park,
Aldermaston, Berks., RG7 4 ow.
Tel: 07356 77288. Price: £9.05
(Ca) £12.95 (Disk).

T.H.
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TOTAL BACKUP POWERI.
NoWw ACTION REPLAY.

NOW EVEN MORE POWERFUL, MORE FRIENDLY AND WTL}M

S Action Replay works by takmg a ‘SNAPSHOT of the
£?- program in memory so it doesn’t matter how the prog'ram
was loaded — from tape or disk — at normal or turbo speed.

WHRP 25. THE WORLD’S FASTEST SERIAL DISK TURBO - NOW EVEN FASTER! l.onns
200 Bl-m IN 6 SEWNDS' 240 BLOCM I:H.'.i' SEMHBS! —that's even faster than some parallel systems. Built into

the cartridge — no extra hardware or software required. Includes supercast, warpsave, scratch, filecopy/convert. Integrated with normal disk turbo
for supercompatibility - auto detects warp or normal format so nospecial load commands are required. T‘ﬁr‘hu and Warp 25 speed are entirely
independent of the cartridge with SUPERBOOT.

SIMPLETO DSE. Just press the button and make a complete backup - tape to disk, tape to tape, disc to tapn disk to disk. ! i
THE PROCESS IS AUTOMATIC - JUST GIVE THE BACKUP A NAME. i TP

TURBO RELOAD. All backups will reload at turbo speed, COMPLETELY INDEPENDENTLY nr THE cnnrmnuz i— * #

SPRITE KILLER. Make yourself invincible. Disable sprite collisions - works with many Vi
programs. o -
PRINTER DUMP. Freeze any game and print out the screen. e i
Eg. loading picture, high score screen etc. Works with most printers. I
MPS 801, 803, Star, Epson etc. Double size, 16 shades, RS

reverse print option. Very versatile -
no user knowledge required.

PICTURE SAVE. Save any Hires
multicolour screen to disk at the push
of a button. Compatible with Blazing
Paddles, Koala, Artist 64, Image
System ete.

SPRITE MONITOR. Unique
Sprite monitors allows you to freeze the
action and view all the sprites, watch the
sprite animation, save or delete any sprite,
Load sprites from one game into another to
make customised programs.

POKES/CHEAT MODE. Press the button and enter those
pokes for extra lives etc., then restart the program or make a baclup.
Ideal for custom games.

MULTISTAGE TRANSFER. Even transfers multistage programs from tdpe to .
disk. The extra parts fast load - aunique feature. Enhancement disk ava:!ahle Ior non -
standard multi-loaders (see below).

SUPER COMPACTOR. Ultra efficient program compaction techmqnen Each pre-nram saved asa
single file. 3 programs per disk side - Erpmgrm: per d:.sk, if you use huth sides.

TEXT MODIFY. Change title screens, high score screens etc. Put your own name mtn a game then restart it or h (0
make a backup to tape or disk. Very simple to use. Yile .

_ © MONITOR. Full feature ‘Floating’ type MACHINE GDDE MONITOR. ' All standard features plus many more:- n::nmh.’le, -:I;Iuaspemhla.
hex dump, interpret, transfer, compare, fill, lw.nt number conversion, bank switching, relocate, load/save ete. :
. Uses no memory. Full printer support. ek o

DISK MONITOR. A special monitor for use on the R.EM inside your disk drive. All the usual :nmmahds a n.ufu.l h-al:.'l-:lng tunl
WHOLE DISK COPY. Copy a full unprotected disk in under two minutes with only one drive, :
FAST FILE COPY. Works with standard and Wil.rp 25 files of up to 249 blocks. Converts formats to and lrom Wnrp 25.

FAST FORMAT. Under 20 seconds.

TOOLKIT COMMANDS. & whole range of useful new cnmmandi including: AUTO LINE N‘III\-IBERIH& DELETE, MERGE, APPEND,
OLD, LINESAVE, etc., PHIHTERI.IETER list any program (including directory) directly from disk tnpﬂutet or sereen without corrupting
memory. : .

REDEFINED runr.'rmﬂ KEYS. Single stroke commands for

operation of many common commands including: LOAD, SAVE, DIR.
Load from directory - no need to type in filename.

TAPE TURBO. Designed to make turbo load/save for your own
programs. No screen blanking during luadi_ng. :

all features are built in and
available at the touch of a key. All features work
with both TAPE and DISK. (Except multipart
~ transfer & disk file utility).

: Hmm mm.mplusommsk.




RTAKES A QUANTUMLEAP
YMK IVHAS ARRIVED! €

'ILIBHCKUP MORE PROGMMS THAN ANY RIVAL UTILITY,

BUT THATS NOT ALL ... NOW AVAILABLE FOR mszmons pnmm nacrmn
. ACTION REPLAY IV ‘PROFESSIONAL'™ -

® All the featums of the normal .H.utlon Replay IV but with an amzmg onboard LSI !.-DGIC PROCESSING CHIP.
g Plus 32![ nperaﬁng swtem RDM and 8K REM CHIP. The t‘irst RAM/ROM based cartridge of its type!

ALL THE MK IV I'I.'HTURES PLUS ..
FULLY INTEGRATED OPEMTIDH.
The ME IV 'Professional’ has all the features of the MEIV plus
an onboard custom LSI LOGIC PROCESSING CHIP that
inmtegrates the whole range of utilities and makes them
available at the press of a button at any time.
EXTENDED MONITOR.
The ‘Professional’ has an extra powerful machine
code monitor. Because it has both ROM and Ram -
at its disposal the Professional can freeze any

program and then examine the WHOLE OF
COMPUTER MEMORY in the frozen state including
screen RAM, ZERO PAGE and STACKE.
Full feature disassembly, compare, fill, transfer, hunt,
relocate, jump etc, etc. In fact all the features of the best
fully blown monitor available. Return to the frozen
program at the press of a key at the point
you left it! An absolute must for the program
hacker - or even the programmer who needs
to de-bug his program.,
INTELLIGENT HARDWARE
The Professional hardware is unmatched
anywhere in the world today. The special logic
processing chip can cope with protection methods
as they appear by reacting to its environment.
RAM LOADER
In addition to Warp 25, the AR4 Professional now has
RAM LOADER. Making use of its onboard 8K Ram the
Professional can also load commercial disks directly
atupto 25 times normal speed. Remember this feature
is in addition to AR4's unique Warp 25 feature that
reloads all backups at 25 times speed.

ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRS

HOW TO ORDER ...

BY PHONE BY POST UK ORDERS POST FREE

O EUROPE OVERSEAS
S jgl B DA | mmom ovms
.- ] 0782 744707 Send cheques/PO's made
UYPGRADE Illl-'ﬂllm'l'lﬂll : 24 hr Credit Card Line payable to ‘Daiel Electronics'
- MH I TO MK IV. Just send £9.99 and we will send you the new ME IV

Chip to plug inte your cartridge. Fitting is very easy.

MK [II TO ME IV ' PROFESSIONAL’. Send your old cartridge plus £19.9%

and we will send you a new Professional MK IV,

MK 2 Action Replay owners can get £10 as pan exchange against either the

ME IV or Professional, Send old cartridge plus balance,

Hmd Rapliuy will backup any p':.:grun mufm cartridge Be?: backup DATEL ELECTRONICS LTD, FENTON INDUSTRIAL ESTATE,
—and morel It also has an unmatched range o features. & Yol GOV, FENTON. STO! -TRENT LAND
buy check our competitors ads 1o see what they offer and see how many of i e N, i y ENG
the Action Replay ME IV features are sither not there or have to be laaded

 [rom Supergate digks etc. When you buy Action Replay if you don't find our SALES ONLY TECHNICAL ONLY

claims to be fTue then returm it within 14 days for a full refund, 0782 744701 0782 744324




Microprose which was also once imported by US Gold.

With the move it has left behind its old, less than subtle

style of game, that included the blood amigntsuf Fnrhldden
Forest and Aztec Challenge and the taste shown in games
like Chﬁnﬂbjrl The President is Missing is a ‘high quality
investigation backed up with two double sided disks, an
audio tape and booklets and documents to set the scene.

The President, and incidently nine other western leaders,
were supposed to be at a summit in Switzerland but the
venue was switched at the last moment to somewhere in
Lichtenstein. Last night two army helicopters carrying
armed terrorists stormed the meeting place and abducted
the leaders. Because of the grave crisis the Vice President
has appointed you as Special Investigator making it your
job to find out who perpetrated the abduction, bring them
to justice and bring about the safe return of the leaders.

To help you in this onerous task you have access to
the federal databases, agency reports, government
documents, public and private records, intelligence files and
a team of eight field agents. These files are stored on the
four disk sides, but there is just so much information
available that you must approach the case logically or get
drowned in a sea of data.

A reasonable place to start is the official report of the
kidnapping but more tempting is the audio tape included
in the game box. This is packed with potential clues as
well as a fair helping of red herrings, and includes recordings
of phone taps, a speech made at Oxford University several

YOUR COMMODORE october 1988
44

: : wa&stern mﬂuences and pup{iet

: _ figatio hew - gover d the return of all Islamic assets. The voice

- L 1ouse C ~ of one of the kidnappers sounds similar to the speaker at
m&dc thl.‘- News a fcw weelm ago -'mth.lts move fmm the

US Gold stable when it signed a UK joint venture with

Oxford who describes terrorists as heroes and freedom
fighters. Hnwwer, the meeting place was only disclosed
to security agents and the leaders themselves hours before

(they had only be warned of it being within 50 miles of

- Zurich) which suggests at least some inside knowledge and

perhaps a traitor. Add to that the use of the abductors
of Russian made gas bombs and a Russian trawler within
range of where the abductors drop out of radar surveillance
and you have the scope for some interesting theories.

However, theories on their own wont win the game
and so you need to delve deeper into personal and private
files and put your field agents to work. These can take

any orders, go anywhere in the world and report back to

you but the skill is deciding where to send them and ensuring
their orders are clear enough to avoid time wasting and

wild goose chasers.

The President is Missing is a fascinating game of
international intrigue and although reminds you of the first
part of the Fourth Protocol game the depth and attention

to detail put it in a class of its own.
If solving the game isn’t enough to satisfy your curiosity,

and this should take several weeks of sleepless nights, then
you can take up Cosmi’s offer to send in your conclusions

and evidence to help prosecute the offenders in return for
the juries decisions.

Touchline

Title: The President is Missing. Supplier: Casm: 3
(Microprose), 2 Market Place, Tetbury, Gloucs., GL88DA.
Tel: 0666 54326. Machine: C64 disk. Price: £12.95.
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Sprite Library

It’s back to the ABC in this month’s delve into the

he alphabet takes on a shady
I appearance this month. The
individual characters are based
on a single sprite definition. Use the
table to decide which characters you
need; they are in alphabetical order so
it should be easy to calculate which
letter you will need. The C64 allows
up to eight sprites on the screen at any
one time which should meet most
needs. If you require more sprites on
the screen, | recommend Split Sprite
by S.J. Chance (YC April 1987) which
allows up to 32 sprites on the screen
at one time.

Library

By Mike Benn

SAVE IT-DON'T RUN IT or it will
self-destruct and, possibly, burst into
flames. Before running the loader
program you will need to reset the
computer and type directly the
following:

POKE43,0: POKE44,64: POKE16384,0:

NEW

and press return. This will trick
the computer into believing that the
basic now starts at $4000 instead of
$0801. Load in the basic loader and
run it;if error free, the program will

- Multialph — Multicolour
| HEX DECIMAL DESCRIPTION

A0 — B9 160 — 185 CAPITALS

BA — C3 186 195 NUMBERS

C4 — DD 196 — 221 SMALL
'LETTERS

DE 222 CIRCLE

DF 223 SQUARE

Getting it all in
Type the basic loader as published and

5@@

automatically save as a block of data.
If you reload that data in the future
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remember to add a 1 after the device
number. The data is saved in the
following location $2800-$37FF.

The sprites run from 160 to 223
In a compromise to avoid the area
$2000 traditionally set aside for
redefined character graphics and to
avoid the need of typing in line after
line of data.

If only one or two sprites are
required then use this formula: (Sprite
block No. — 160) *40 + 190 = the data
line number at which that sprite blocks
data starts. Remember to type in the
following three lines of data and alter
the variable BL to the number of data
lines you have in your finished
program, less 1.

The small basic program M.
ALPH DISPLAY will variously
animate the sprites in both non-
expanded and expanded forms on the
screen simultaneously. To hold on any
sprite enter the same number for Start
and End.

Any sprite Editor program will
enable you to change and adapt the
individual sprites to your own
requirements. G
See listings on page 61




128 PROGRAMMING

The mysteries of the CP| M+
context editor explained
By Alan J. Wills

CP/ M+

¥ TR VR e T T e e T SR e

few vears ago I upgraded my
Atrusty Commodore 64 for a

new Commodore 128D. I was
persuaded by slick advertising that I
would be receiving three computers in
one package. What really clinched the
deal was the prospect of using CP/
M+. I had worked with Wordstar,
which runs under CP/M, and was
excited by the prospect of using CP/
M+ to run business programs from
public domain software suppliers.

When my 128D arrived 1
immediately tried the CP/M+ system
disk supplied with the computer. I was
not impressed with the screen display
and wondered how I could make use
of my new operating system.

I soon found out that CP/M had
many different formats and I would
not be able to readily obtain programs
from software suppliers. Indeed it
became very obvious that I could do
very little with CP/M+ unless | was
prepared to study and work on
practical exercises. The section on CP/
M+ in the Commodore 128 handbook
gave an inkling of what to expect, but
no real guidance,

Recently I saw a series of articles
on CP/M+ and the 128 in Your
Commodore. 1 obtained a handbook
on CP/M+ and over a few months I
managed to glean enough information
to use several of the transient programs
supplied on the CP/ M+ system disk.

Commands for operating the
transient program, ED, will be demon-
strated and it must be emphasised that
only the basic commands will be
shown. It will be up to the individual
to progress onto more advanced
techniques after some understanding
of the program has been reached. ED
is not “user friendly” and at first might
seem impossible to use, but ED is one
way of entering text or assembly
language programs into a file.

The real problem with ED comes
when text from an existing file has to
be amended or edited. Text is loaded
into a buffer and edited in the buffer
before being saved to disk in its new

form. Unfortunately the cursor does
not perform its usual role; instead a
character pointer called CP, which 1s
invisible, is used for positioning in the
buffer. Think of the buffer as a graph
with CP positioning across the top and
line positioning down the left hand
side. The text being the actual area
where plotting takes place. However
the CP must know where it is at all
times, so it is important to set CP at
the start of the buffer.

After using ED for some time its
editing system will become familiar
and although rather slow to use, with
a great deal of counting necessary, it
at least gives the user a method of
entering text into a file without the
added expense of a more advanced
editor.

I have compiled a summary of ED
commands used in this article and it
would be useful to have them at hand
for reference as the exercises are
worked. To make sure that ED is on
the CP/M+ disk enter DIR at the
system prompt and check the directory
for ED. If it is on the disk then remove
the disk and switch off the computer.

Loading ED

The following instructions load ED
into the computer memory from the
system disk. Place the CP/M+ disk
containing ED in the default drive then
switch on the drive and the computer
(only if 128D). The system disk will
auto boot and stop with the CP/ M+
system prompt A>. At the prompt
enter the following:

> A ed text.txt press RETURN key

The file text.txt is used for demon-
stration purposes only and in reality
any file name can be used. The .txt
after the file name is useful to identify
a text file on the disk directory. The
words NEW FILE will appear on the
screen. When the drive stops the screen
display will display:* Before entering
text into the file it is important to
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understand the operating modes of the
Ed program.

Operational Modes

ED has two modes - COMMAND
and INSERT. In COMMAND mode
the prompt displayed on the screen
display is :*. In this mode commands
can be entered one at a time or if more
than one command is required in a
continuous line with one command
following the other, spaces are not
required. Commands can be edited
before the RETURN key is pressed.
Use the CRSR right and left key to
position the cursor then the DEL key
to go to erase the character.

If the letter 1 i1s entered at the
prompt and RETURN key pressed ED
enters the INSERT mode. In this mode
ED inserts text directly into the
memory buffer.

ED will generate a line number for
reference followed by the prompt :..
Editing in this mode is carried out by
moving the CP, which will be
explained later. A complete line of text
can be deleted by using the
CURSOR DOWN key immediately
above the £ key. Spaces can be inserted
into the text, by using the SPACE
BAR.

Entering Text on a File

The next step is to enter text into a
disk file. WARNING - it is not an
easy matter to correct mistakes after
text has been entered into a file so it
is werth checking the text before the
RETURN key is pressed. At this stage
it does not matter if the command
letters are in upper or lower case, both
work equally well, with the
exception of the letter i which must
be in lower case.

Enter the INSERT command letter
iat the ED prompt. A lower case letter
i will result in text being displayed in
upper and lower case. Press the
RETURN key and the screen will
display l:; ED is now waiting for text

] p— — ) e e
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Context Editor
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to be entered into the buffer. Enter
the following lines of text and press
RETURN at the end of each line.

My dear son James, the head of the
family,

died on 2 September 1834.

Thus death, or rather the conqueror
of the last enemy,

has said, hitherto shall the immediate
Branches of the

Family Tree go, and no further.

When line 6 prompt is displayed enter
CONTROL Z (CONTROL key & Z
together) and press the RETURN key.
The CONTROL Z sequence will not
be displayed on the screen. The screen
display should now look like this:

A >ed text.txt

NEW FILE

.a:i

I: My dear son James, the head of
the family,

2: died on 2 September 1834,

3: Thus death, or rather the conqueror
of the last enemy,

4: Hath said, hitherto shall the
immediate Branches of the

3: Family Tree go, and no further.

6: CONTROL Z (not displayed)

The CONTROL Z sequence switches
off line numbering and forces ED to
enter the COMMAND mode. To save
the file for future use, enter the EXIT
command letter E at the prompt and
press the RETURN key. ED will save
the file text.txt and make a backup
copy. This file will be used in exercises
to demonstrate various ED
commands.

The Buffer

At this stage a brief description of the
text buffer might help you to under-
stand its complexity. Text is entered

Lo e e R R i Lo e R S

directly into the memory buffer from
the keyboard. The size of the buffer
can be determined by the 0V command
entered at the prompt followed by the
RETURN key; the display on the
screen will give free space/ buffer size.
When the command is executed the
screen will display 38271/38491. The
LINE NUMBER command letter N
allows movement through the lines of
text in the buffer and is executed by
entering a line number at the prompt.

The line selected is displayed on
the screen; unlike the LINE command
L which only goes to the line number
and requires a further command to
display text. The B command sets the
CP at the start of the buffer and -B
puts the CP at the end of the buffer.
ED then enters the COMMAND
mode and displays the command
prompt :*. Enter BOP at the prompt
to display text from the start of the
buffer. The letter B moves the CP to
the start of the buffer and 0 (figure
0) followed by the letter P displays half
the buffer to the screen. The BOP
command will be used extensively in
the coming exercises to set the CP at
the start of the memory buffer and
print the file.

Viewing an Existing File

Now let’s view the file text.txt created
earlier and saved to the disk using the
EXIT command. Before any viewing
takes place the file MUST be loaded
into the buffer. To do this use the
APPEND command letter A is be
used. Decide on how much text you
want to view at one time and enter
one of the A commands at the ED
prompt, then press the RETURN key.

Saving Text File

You have already saved the file text.txt
using the EXIT command letter E.
Here are two other ways of saving files.
The HEAD OF FILE command letter
H, saves the contents of the memory
buffer without leaving ED and sets the
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CP at the start of the buffer. This
allows re-editing without having to
load ED again.

If you make a mess of the text file
and want to return to the original file
then use the ORIGINAL command
letter O. This command will abandon
all changes made to the text file and
returns to the original file ready for
re-editing, again without the ED
session. The O command differs from
the E and H commands as you are
asked to confirm the validity of the
command by the prompts O (Y/N).
Enter Y or N and press the RETURN
key and leave the computer and disk
drive to do the rest.

Loading from an Existing File

Now to get down to the serious work
of editing a text file. To re-call text
previously entered into a file enter the
following line at the system prompt:

> Aed text.txt
key

press RETURN

ED will load the file text.ixt ready for
editing. Use the combined APPEND
#A and PAGE 0P commands to
display text on the screen from the
buffer. The screen will display the
following:

A =ed text.txt
& LADP

I: My dear son James, the head of
the family,

2: died on 2 September 1834,

3: Thus death, or rather the conqueror
of the last enemy,

4: hath said, hitherto shall the
immediate Branches of the

5: Family Tree go, and no further.
by

I'm afraid space doesn't allow us to
print the whole article. Watch this
space for the concluding part.

See listings on page 61



TITLE

ACE2

AIRWOLF

AMERICAN CIVIL WAR
ALLSTARS (EDGE)
ALIEM SYNDROME
ADN TACT FIGHTER
ADN ART STUDID
ARCADE ALLEY
ARCTIC FOX

APOLLO 18
AIRBORNE RANGER
ARMY MOVES
ARCADE FORCE FOUR
ATHELA,

ARKAROID 2 REVENGE
BARBARIAN
FSYGMNOSIS

BEACH BUGGY SIM
BATTLEFAOQNT -
BATTLE IN NORMAMD'Y
BATTLSHIPS

BLACK TIGER

BOMB JACK
BRAIMSTORM
BATTLE VALLEY
BEYOND ICE PALACE
BLOOD BROTHERS
BIONIC COMMANDC
BAD CAT

BEST OF ELITE VL 1
BOBSLEIGH
BARBARIAN 1 gr 2
BLACKLAMP

BEDLAM

BUGGY BOY

BARDS TALE 1or 2
BARDS TALE 3
BAMGHKOK KNIGHTS
BUBELE BOBBLE
BLOOD VALLEY
BOUMCES

B'DASH C:OM KIT
CARRIER COMMAND
CARRIERS AT WAR
CHUBBY GRISTLE
CROSSWIZE

DEMON S5TALKER
DARK SCEPTRE
DRAGONSLAIR 1 ar 2
DRUID

EDDIE EDWARDS 5KI
EMPIRE STRIKES BACK
EURCPE ABLAZE
EURD 5 A SIDE
ECHELCOM

EMNDLURD RACER
ELITE

EYE

EARTH ORBIT STATION
dxd OFF ROAD RACING
4TH AND INCHES
FLYIMG SHARK
FRANEK BRUNO
FLASHPOIMT
FRIGHTMARE
FIREFLY

FOOTBALL DIRECTOR
F15 STRIKE EAGLE
FOOTBALL MANAGER
FOOTBALL MANAGER 2
FIVE COMPUTER HITS
FUTLIRE KMIGHT
FREODY HARDEST
FLINTETOMES
FROSTEYTE
FIVESTAR 12 0r 3

GT GlANA SISTERS

G LINEKER SKILLS
GUTZ

GOTHIK

GAUNTLET 2

GEE BEE RALLY
GLINSMOKE
GRYZOR

GAME OVER

GAME SET & MATGH
GARFIELD

GREAT ESCAPE
GUILD OF THEIVES
GUNSHIP

GO TO HELL
GUNAUNNER
GOBOTS

HALLS OF
MONTEZLIMA
HOPPIM MAD
HERGCULES
HEADCOACH

HEAD OVER HEALS
HEARTLAMD
HOTSHOT
HYPERBALL
INFILTRATOR 2

o

INT SOCCER

IMPACT

INT KARATE

INT KARATE +

IMP MISSION 2

AR WARRIORS
INDY JOMES TEMPLE
ICCUPS

JINKS

JEWELS OF DARKNESS
KONAMI COLLECTION
KEMIGHTMARE
BARMOY
KMIGHTMARES 2
KNIGHTORC

LIVE My

TRYBRIDGE

CHM B4
CASS DESC
B.50 985
1.78

1425
6.00
650 595
E.50 B85
15.00 18.00
659 B85
598 10.45
8.95 10.45
10.45 13,85
3.50
6,95 LR
.50
6.00 285
68.95
1.78
14.25
14.25
1.7%
6.95 885
1.75
1.75
275
EL50 8.85
E50 1045
1L 958
E495 285
450
B.50
B 50 8.95
EO0 8.95
B.50 B.as
640 295
£ 10,48
1045
8.50 B85
6.00 295
598 095
2.00
5.00
9,98 13,54
14.25
8.58
.00 .85
.95 10,45
.00 8.85
3.00
2.00 .00
.50 9,95
B.50 8.95
14.25
1.75
111 .85
E5D 9.85
285 11.85
285 4,95
12856
685 B.95
685 B85
500 111
178
8.00 59395
5,50 5.95
§.00 696
.00
850 .85
295 5,98
B.95 9.86
350
200
00
B.50 B.g95
200
655
8.58 B25
8.95 B85
8,00
6,00 B85
a.8s 295
B.88 B85
.00 B 95
B85 11.98
&850
1385
.50 13,95
14,28
8.85 295
655 §98
2,08
350
1.50
.58 285
835 245
850 995
&850
285 695
8.50 895
598 1]
8.50 L%
885 2.85
1.50
696 a.49s
9.00 11.85
.50
6,50 .95
8.50 8.98
8.50
855 .55
6.50 8,88

Trybridge Software Distribution
72 North Street,

Romford,

Essex RM1 1DA 0708-765271

(= commodore
|m
H Amiga B2000 wih TME RAM,  £090
mos £425! BBOK 35" disk, mouse, software
H Amiga BE2000M As above, £1245
TITLE CRM &4 phea A1081 hi-ros Cokowr monilor
QAEE  DeEC ; B Amiga B2000 XTM As above,
LAST MINJA 8.50 .85 H Amiga l_?ﬁ\'l with 512K FAM, £425 p|u3uplc_ X%T bridga baard & hnppf1?45
tﬁ;:ls%ﬁfﬂ gﬁ :E BA0K 1.5° disk, mousa, softeara
) iR e Moy e | cats (L A i
EIACDKBE:LT?USE gﬁ .85 plus A521 TV/composile modulaior DeLuxs Paint, FREE dellvery to your dosr,
MAGNIFIGENT 7 6.80 12 658 B Amigs ASOOM with -‘lufm‘l £67T5 oneysarwarranty. Ovarnight dallvery £12
MINDFIGHTER .85 13.85 high-res colour monior On-slte malr s optlon avallabl
MORPHEUS B85 11.85
MATCGH DAY 2 5.0 9,55
MEGA APDCGALYPSE 650 8.66 1
ROBIN OF WOOD 150 et ol o R
SUMMER OLYMPIAD .50 095 PERIPHERALS .‘.n“' PC-AT bridge board £699
SOLDIER OF LMGHT 650 8.95 % ar
g:ﬂaﬁ;ﬁi‘a :'_::. .55 Alm wilh £,25" intarnal disk drive
SAMURA| WARRIOR B00 585 = = : L ﬁ'&?g&g:{;ﬂ;};ﬂ £525
STAR WARS B.50 0.95
SIDEARMS &S50 a.85 W A521 TV/compoaite madulatar £25 W Az052A 20MB intarnal hard EG25
gmﬁgﬁ_ﬂ%ﬁﬁ .85 :: B 512K plug-in RAMiclock (AS00) £99 ik with Amiga DOS contiolier
STUNTBIKE 51M 1.75 B A1081 high-res colour moniter £275 [ A2094A 40MB Amiga Dos hard disk Call
SUPERSTAR ICE s.00 M A1084 high-res codour monitor £325 W Supra hard disks 20M8 - Z50MB  Call
e 695 995 W A1010 3.5 exiornal disk driive  £185 W Citizen 1200 120 cps, FT, NLG £185
STAEET BASKETBALL 598 588 B Cumana 3.5 extornal disk drive £ 129 B Star LC10 120 cps. FIT. HLD ~ £225
ey 1N I NEC internal drive (2000 ondy)  £129 M Precision printer 480 cps, NLG €399
SENTINEL 2.95 295 B A2010 internal drive (2000 onty) £175 B Canon PJ1080A colour, B0 dpi £499
S - M Ganlock B2000 video conrofler  £225 M Xerox 4020 colowr, 2e0api £1125
SILENT SERVICE .50 wes i
SUPERSPRINT 8.50 295 B A2052 2MB internal AAM card £375 W HP LaserJet lasar, 300 dpi £1585
SILICON DREAMS 1§ :E
T20 "
STEALTHFIGHTER || 935 1385 el g driad
oo CREATVITY B O s o
SPY W 5PY ARTIC 200 [ i BF 5
SPY ¥ SPY TRILOGY 8.85 .85 4 i age Satler
3 5TOOGES 10,95 . i, : E\'gﬂnﬂtm
10 GREAT GAMES 1 0r 2 .95 alor rentice
20 CHARTBUSTERS 8.85 B ProWrite Wordprocessing fully integrated wilh graphics
TERRAPODS 695 B VizaWrite Deskiop Hegh perommance deskiop publishing wordprocessor
IFETE%T:EEH :_':: E" B Word Parlect Armmiga version of the Mo.1 bes! seling wordprocessor
TI,:IE STOOD ETILL £00 .05 B The Works Analyze + Organize + Scribble, iIntegrated deskiop
MUSIC SYETEM 1000 3000 B Publisher Plus Enhanced version of the original deskiop publisher
MIMI OFFICE 2 10.00 15,00 B Flew Tha |dea Processor from Mew Horizons Software ]
MIMI PUTT 685 10,48 B PixMats Professional image enhancaman straigh! from NASAI 4495
MAGNETRON .05 LR B Priam Plus #0906 HAM colour paind pack 1024 » 1024 (neads 1MB) S54.0s
18 BOCTCAMP 6.85 9.85 B Calligrapher Prolaasional kont editor, konts up 1o 160 x 256 pinols Tdos
NIGEL MANSELL GF il 1045 B De Luxs Video 11 Croate all typea of video presantations wilh aase B9.ps
:E&U;us :ﬁ o.68 B Asgls VideoScaps Full 30 anematicns in all resolubons with overscan 124,08
NORTH STAR 605 w85 B Pro-Videa CGI Professional video Bller wilh lonls, extra fors avallable 159905
MIGHTAAIDER 685 588 B Asgls Animator Full sloryboarding packags, includas Asgia Imagas 9455
NODES OF YESOD 2.00 B TY Show PAL image presaniation in IFF or HAM with overscan  89.9s
OPERATION WOLF 6.00 985 W Digifle Fast frama-grabber, 32 colours or grey scala 29955
CVERLANDER 695 a.85 W Art of Cheas The best Amiga chess yet, packed with faatures 2495
SuT pr
PETER BEARDSLEY .95 .95
POWER FYRAMIDS - W SAM Basle £B9.0s
BATTOMN WS ROMMEL 10.45 PRODUCTIVITY W AT Basle 154,95
PANDORA .50 9.95 & W AC Fortran 22995
FACLAND 6.00 095 | M Lattica C a0 144.95
PLATOON 6.50 8.94 i M Lattice C Profeaslonal 299,95
PREDATOR 850 085 B MCC Pascal €932
EF:WEE%:B ﬁ :‘E W &4 Ernulator Usa your Ci4 programs and files! Includes cabde L
PHM BEGASLE M 10,45 B SupsrBases Personal  Relabons! dalabase power, without programening| Thas
AWM 1385 B SuparBass Professlonal With Forma Editor and DML progeam Isnguage 19458
PIRATES .95 1295 = Aculaition (V1.3) Relntional database with programming language T24.55
POWER AT SEA 10.45 Maxlplan 500 Ulimais Amiga sproadshoal, + oxd/graphics/speach  B8.s
PAPERBOY 00 W Maxiplan Plus As Maxiplan 500 above, plus powertul Macro language 129,85
:ﬁg %E:J;SEL;‘ME :'E Ee M VIP Professional 1-2-3 compalibla spreadshest + dalabase & gragphs  99ps
AIMAUNNER £00 .85 H Logisilx 2048 x 1024 spraadshss, database, graphs & calondar 9993
REACH FOR THE 4 1435 W Businassware Pack 1 Invoicing, Sales Ledger, Stock Control, by Panmaad 15800
STARS W Businesaware Pack 2  General Ledger, Purchase Ledoer, by Panmead 158,93
AOMMEL 1425 = Intre Cl;d o Eniry lavel CAD package, prinier o p-larw.;umnm Sd.as
RAMPAGE 8.50 985 Awgls Draw Plus Comprehensive CAD with muliple layers & windows 12493
RASTAN SAGA .50 995 B xX-Cad Professional CAD sysiem (neads Z288) 424,85
2?22:"“5 :ﬁ :: B MCC Asasmblar Prolessional developrment systam with linker & librares 59,5
ROLLING THUNDER 6.85 .85
S, @ iy -
REVE + 850 995 ?r B NEW 1581 disk drive 3,57 199
TRAIN ESCAPE 6.95 10.45 B Commodore 1571 disk drive 159
_}fNH;éﬁ# BACK :_-g 288 1 W Commodors 1541C disk drive 169
THE GAMES WINTER 5.95 995 MW HNEW Commaoadaore PC-111 Call
TAIGGER HARPY 6.55 sos B SuperBase 128 L2995 B VizaWrite 128 Classle 5tuss
TROLL .50 085 B SuperBase 84 & Plusid 2405 W VizaWrite 84 (disk) L T
TIME & MASICK 0,95 9,95 ] SuparBase: The Book 1105 W VizaWrite 64 (cartridge) 4955
THAGKSLUIT MAN B.95 9,95 B SuperBase Slarter 64 145 B VizaStar 128 Thas
}:;gngHENEGﬂDE :: .08 ::Eq.p-rs-u-lp‘l 128 9.0 : VizaStar 64 ¥L8 58S
SuparScript 64 2d a3 VizaStar 64 XL4 4955
THUNDERCATS .50 i'g [} FilSup-id Ofard Syatema” best salling Basic compiler jeiate sar17e; 1953
IE:‘:EEE]‘ m :IH B Oxford Pascal Complata J & W Pascal, with exlansins [atate arize) 19,93
TETRIS .50 085 B Oxford Pascal 64 (lape) As above, lor Co4 1ape users 199
TAIPAMN 1.50 W Cobal Comphate COBDL package bom ABacus  [swte saivie) 2993
UNITRAX B.35 9,95 W Super C Complate C langusgs o ¥ & A slandard  (swie sasnze) 39,048
VAMPIRES EMPIRE 5.95 B.95 B Hack Pack All-in-one programmes's Tookil/Ram-dsk s sa/n2e) 19,93
VINDICATOR 685 995 B Oxford Baslc 64 All=in=ona Bassc compser, Toolkil, compressor 19.08
"-”F"-'E 6.85 'ii:ﬁs B 1750 Expanslon RAM 512K Expansion FAM canridga fad tha C128 149 08
Lot SR H Rambos 128 Lightning-tast FAM-cdisk for 512K axpansion AAM 2808
WIVARD WART 505 I‘:ﬁ . 1764 Eﬂll‘l“ﬂ AAM 256K Emml‘l FLAM Miﬂg& T ihs TG4 FEEH
wu-SLE CLASS 5.95 0.95 W Anatomy of the 128 The 500-page insider's guide o tha 128 Bl
L'BOARD
HOERBOY 50 Bas
:gm_n TOUR GOLF BOD 9,95 IF ¥OU WANT IT TOMORROW... CALL US TODAY! ON 0483 - E04125
WIZBALL 250
WE AHE THE 650 1208
CHAMPIONS Frices are POST FREE & include VAT,
WHIRLIGIG 695 885 Crdlar by phors with your eredd card, g
o sand chagqua'PO of your crbds card
numiber. Ofhcial orders welcoma, Wa =
despalch same day by FIRST CLASS
post Plaase alow 5 days lor defvery
of hardwarne ordors. Prices quoted sna m
subject 1o availability gt ase |
LAKESIDE HOUSE, KINGSTON HILL, SURREY, KT2 TOT. " TEL 01-Bd&-T254
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COMPETITION

{ .'.
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Your chance to win a

Jantastic Robotarm

from Datel!

e've teamed up with Datel
for this month’s competition
spot the difference and the

lucky winner could walk away with a
Robotarm and software — worth £50.
The next four entries out of the hat
will each receive Blazing Paddles - a
combined light pen and graphics pack-
age system. So what are you waiting
for?

How to Enter

Study the two cartoons on this page;
there are a number of differences
between them. Once you have decided
how many differences there are,
complete the entry coupon and send
it to the editorial address (see coupon). ————————— —
Write the number of differences that

I i |

you have found on the back of the i I
envelope. If you don't your entry will I Al I
e acoepiod. I ................................................. |
b AR o o ke i b A e e e s e R e I

| : I

T]'IEI Rul £ ot it e R Posteads. s oh P i i o |
Entries will not be accepted from | |
employees of Argus Specialist | Number of differences found ... ....ovvvvirunrennrenesenensnss |
Publications and Datel. This | |
restriction also applies to employees® | Post to: Your Commodore |
families and agents of the companies. | Datel Competition |
The How to Enter section forms | Closing date: 31st Oct 1988 ASP Ltd I
part of the rules. The Editor’s decision | I Golden Square, |
is final and no correspondence will be | London WIR 3AB |
entered into. N T =
T It S e S T ST YOUR COMMODORE october 1988 P e P R et
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nterceptor

« &
= [ELC!

hundred page manuals before you discover how to take
off. Nor is the documentation so sparse that you are literally
flying on a wing and a prayer. Instead, there is a twenty
four page manual, most of which is taken up with diagrams,

What the program does instead is to take you through
a series of training flights. At the simplest of levels is free
flight. There are no enemies or targets, just you alone in
a big empty sky getting used to the controls of your aircraft.

The next stage is the easiest of all. You don't do anything
as you sit beside your training officer as he demonstrates
the seven basic combat manoeuvres - the aileron and barrel
rolls, inside and vertical half loops, break turns, inverted

\

Hau

-_'am:l fcurwa:ﬂs T ac____ ards. As if that wasn’t enough, you i
can also get thir person views of your aircraft, i.e. someone
~ standing right next to you but outside the a:rcraft. again

from the same bewﬂdenng set of angles. Why you should
want to do this in actual combat, I haven't yet discovered,
but you must admit, it does look impressive in the
photographs! b

Interceptor has got the balance just about right between
complexity and gameplay and the game should provide
many hours of entertainment to any would-be, latter-day
Biggles. An excellent game. G.R.H.

Touchline:

Title: Interceptor. Machine: Amiga. Supplier: Electronic
Arts, 11-49 Station Road, Langley, Berks SL3 8YN. Tel:
(0753 49442, Price: £24.95.

YOUR COMMODORE october 1988
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To find out all you need {o

Kno

about the Amiga compuler

it

pays to subscribe to *Your Amiga’

all

you need to do is fill in the coupon

U.K. £9.00, Europe £11.80, Middle East £11.90,
Far East £13.00, Rest of the World £12.10
Airmail rates on request.

— ———— — — — —— — —

,_Please commmence my subscription to YOUR AMIGA |

with the ............................ issue. | enclose my
cheque/money order for £............... made payable to
| ARGUS SPECIALIST PUBLICATIONS LTD.
ordebit £.................. from my Access/Barclaycard

l Neleld B TR D
| Walid Yooy L L L g T
|
|

iy Ty S (e SN
]
Address ............ L

| B LSt lnit s Pomteode o S bl il
Send this form with your remittance to:
INFONET LTD. 5 River Park Estate,
Billet Lane, Berkhamsted, Herts HP4 1HL

|
|
l
|
i
|
I
l
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VERY BEST

The GIANTS amongst softmare
From the Designer of ‘The Double’ comes . . .

TRACK SUIT MANAGER

The first ever football game with real match tactics.

FIVE MINUTES REMAINING and the score is 1-1, You must win against Haly 1o
quilily for the NATIONS CUP FINALS when Robson intercepts & long pass and
slowly moves forward ~ Altobelli challenges but Aobson rides the tackle and
sands a leng through ball to Barmes .. “Offside” shouts Caprin. “Play on” signals
the ref. Lineker races towards the near post, Hateley mowes back for the high
cross . Barnes Shoots .

YES AT LAST THE BIG ONE

A management game with so much more.

* 54 Computar managed Countries # 54 Squads of Com puter controlled Players
* Build your own ‘squad’ from 100 Individually talented Players & Select own
Country & World Cup & Mations Cup & Qualitying group matches (all countries
and the Finals & Monthly Diary % Most advanced Scout reports EVER #
Friendlies & Tours & Climatization # Visit other Internationals « Real Newspaper
Headlings % Public Opinions «

AND THERE'S MORE ...

Sophisticated Match Play with ... Adjustable Team Formations  Free Kicks #
Throw In's # Offside’s & Individual Player Abilities  Goal Kicks % Cormers
Penalties & Tackles & Fouls & Select Player lor “Set Pieces’ % Injurizs ® Booking's
w Sending Offs ® Suspensions * Substitutes # Heading % Genuine Penalty
Shoot Out in Quanar, Sermi & Final Matches & Extra Time %

AND MORE ...

Individual Player & Team (Defence, Midfield, Attack) tactics ... Defensive #
Attacking w Mormal # Quick Counter Attacks % Zonal Marking + Man 1o Man
Marking w Offside Trap # Sweeper Systerm # Possession Football % Long ball
Passing * OneTwo Short Passing # Aggressive Tackling » Take Cormers, Free
Ficks etc & Stay back # Play Upfield * Avoid Heavy Tackles « AND MORE! %

GOLIATH GAMES is a’NEW’ Software House specialising
in ... ADVANCED ... INVOLVED ... ORIGINAL SOFTWARE.

ORDERNOW ... £9.95 Including VAT Plus 50p post & packing

— COMMODORE 64, SPECTRUM ————

YOUR COMMODORE october 1988 e T S R i g A s Tl W
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he Box utility program provides
I four main functions to allow
powerful handling of screens.
Firstly, a PRINT routine is
provided. This is not necessary for
machine code programmers as the
kernal plot routine at $FFF0 can be
used. To position the cursor from Basic
enter:

SYS 52797.X.Y

X must be in the range 0-39 and Y
in the range 0-24,

The second routine is called
CONFIG. This is a special routine that
will allow the user to set up the utilities
as required. To call the CONFIG
routine from Basic enter:

SYS 52480,A,B,C,.D.E,F

— Border colour

— Screen colour

Ink colour

— Input ink colour

— Cursor colour

— ASCii code of cursor e.g.
ASC(*.") or 39

THgO® >
|

Calling the Config routine in machine
code is slightly more complex. The
parameters A to F must be set up by
placing the required values in the
locations below. This is done using
LDA and STA in machine code.

A -$D020 - this is the standard
border colour

B -$D021 - screen colour

C -$0286 —cursor colour

D -$CF68 - input colour

E -$CF69 -cursor colour

F —-$CF6A-the cursor type

To call the Config routine enter JSR
$CD00.

Routine three is an input routine.
The main advantage that this has over
the standard Commodore input
statement is that numeric input is
masked. Only numbers are allowed in
numeric input, letters and symbols are
ignored.

The cursor type and colour are pre-
set by the config routine (section 2).
For basic users, the input routine is
called by the following statement:

SYS 52814, TYPE,DIGITS

Type is a parameter. This shows the
type of input. 1 is used for numeric

64 PROGRAMMING Bl ==

Jack in the Box!

A handy utility which
can be used by
Basic or machine
code programmers

By S. Scott

and any other value for alpha.

Digits simply indicate the number

of characters in the string. This must
be in a range of 1 to 25.
NB: the input data is stored at
location $CF40 or 53056 decimal. To
read back the data the following code
may be used:

For numeric values:

10 SYS 52814,1,10

2{} As___uﬂ

30 FOR L=0 TO 9

40 A$=A$+CHRS(PEEK(L+53056))
50 NEXT L

60 A=VAL(A$)

70 PRINT*NUMBER INPUT™A

For strings:

10 SYS 52814,0,10

20 A$=""

30 FOR L=0 TO 9

40 AS=AS+CHRS(PEEK(L+53056))
50 NEXT L

60 PRINT“STRING INPUT ";A$

For machine code programmers,
ensure that config has been set up. Set
the X register to the number of digits
and set location $CF5E to the required
value(0 or 1). Now call the routine at
$CE57 with a JSR statement. The
input data is returned in location
$CF40 as above.
The final routine is called Box.
It was created to allow multi-size
rectangles to be drawn with ease and
speed. The routine works by clearing
the required area with spaces and
drawing a box. The boxes give much
enhancement to menus and the
general display.
To draw a box in Basic, ensure the
config routine has been called and then
enter:

SYS 52517,A,B,C.D.E.F,G.H,
The parameters are:

YOUR COMMODORE october 1988
02

A - the start X co-ordinate

B —finish X
o atart Y
D - finish Y

E and F - these values are used to

specify additional lines. The lines are

displayed horizontally, inline with the

top and bottom lines. The values for

E and F should fall between C and

D.

G - this is the colour of the box in
the range 0 - 15.

H - the parameter allows the boxes
to be drawn in reverse(l) or
not(any other value).

An example box might be:
SYS52517,10,30,5,14,7,12,1,1

Machine code programmers may use
boxes by ensuring that config has
been called and then setting the
following locations to the required
values:

A - $CFSF - StartX

B - $CF60 Finish X
e ST = htart Y

D - SCF62 - Fimish Y

E - $CF63 — Linel

F - SCF64 - Line2

& ST B o 5 -~ Colour of box
H X-register - Reverse flag

When the parameters have been set,
execute the routine at $C057 with JSR
$C057.

Program Notes

The box routine has been kept
compact to allow maximum memory
usage by the programmer. Therefore,
parameters are not fully checked for
valid entries and invalid or high values
may cause corruption of your data!

To make the box program even
easier to use, the following basic lines
can be adopted:

100 F=F+1
110 IFF=ITHENLOAD*BOX UTILS",
8,1

120 PRINT*8"

130 CO=52480 : REM CONFIG

140 BO=52517 : REM BOX

150 AT=52797 : REM PRINT AT

160 IN=52814 : REM INPUT
ROUTINE

See listings on page 61
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A PROFESSIONAL
DIAGNOSTIC

. CARTRIDGE

* JOYSTICK PORT

* SERIAL PORT
* CARTRIDGE PORT * BASIC ROM
* KERNAL ROM * CIA CHIPS

* USER PORT

* VIDEO CHIP & VIDEO BANKS * SOUND CHIP

* NMI & RO INTERRLIPTS * CASSETTE KEY PRESS

* CASSETTE DATA

* EVEN TESTS YOUR JOYSTICK

DATASE'IT E DOCTOR

THE ONLY COMPLETE DATASETTE SERVICE & ALIGNMENT KIT.

B CHECK & ADJUST ALIGNMENT TWO TESTS WITH VERY PRECTSE ADJUISTMENT
P CHECK DATASETTE CIRCUITRY SHOW?E UP ELECTRONIC FALLTS

P CHECK FOR ELECTRICAL SHOWS UP NOISE FROM TV
INTERFERENCE & MAINS WIRING

DESPATCH FREE CATALOGUE # HEAD MOVEMENT — Shows up wear & friction,
WITH EVERY ORDER.

P CHECUSAVINGPERFORMANGE  SPECIAL HIGHBALID RATE SAVING TES 8 BACKSTOP SETTING — Critical but easy to adjust. | war
HELC I RMANC L UDRATE T ERS

e ——— -~ DELIVERY ERSEAS CUSTON # MOTOR SPEED — Snows speed errors,

B CHECK LOADING PERFORMANCE  SPECIAL TURBO LOADING TEST EXPRESS € mﬁmﬁ LEASE ADD £1.50 L

S EITORMANCE  SPECIALTURBOLOADIGTEST | EXPRSC

B CLEAN £ DEMAGNETISE TAPEMEAD CLEANERDEMAGNETSER SUPPLED. | > mOD £1.95. EXTRA PO # ALSD shows up free play & faulty ymator

&4 DOCTOR COMPRISES, 64 DOCTOR CARTRIDGE,
USER & SERIAL PORT TESTERS, AND —

FREE

— THE ONLY COMPREHENSIVE FAULT DIAGNOSIS

& REPAIR GUIDE AVAILABLE.
* EXFLARNS. STEP BY STEP. HOW T LOCATE FALLTS & IDENTIFY CHIPS,
* HOW TO DISMANTLE THE MEYBOARD.
* INCLUDES COMMODORE PART NUMBER GLIDE.

- FLILL O TIPS & HINTS — MANY KNOWN DMLY TO THE TRADE.
* HOW TO DESOLDER CHIFS THE PROFESSIONAL \LIAY,

* WRITTEN BY PROFESSIONALS WITH A VAST KNOWLEDGE OF &4 FALILTS & REPAIRS

T ORDER SEND CHEQUE, PO,
BANKERS DRAFT, OR QUOTE
YOUR ACCESS OR VISA
MNUMBER,

PRICES INCLUDE RECORDED
DELIVERY & VAT PROMPT

® HEAD ALIGNMENT — Linique test makes accurare SETTing easy

Trilogic Dept.YC , Unit 1,253 New Works Road Bradford, BD12 0QP. Tel. 0274 691115 Eﬁ |

FREE
with the next issue of
Your Commodore -
32 page special for
C16/Plus/4 owners -
full of invaluable
programs for both
serious and family
entertainment

On sale 7th October

YOUR

COMMODORE

SERIOUS
USERSES
UIDEE

ONSA
16th SE

Il
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READERS SERVICE K

Software
for Sale

If you think that one of our programs looks very interesting, but you can't
afford the time to type it in then our software service will help you out

Il‘h three o'clock in the morning. You sit at the computer
keyboard having just finished a marathon typing session
entering one of the superb programs from Your Commodore.
Your fingers reach for the keyboard and press the letters R,
Uand N. You press RETURN, sit back and nothing happens.
Everyone has probably faced this problem. When it does
happen it's a matter of spending hours searching through
the program for any typing mistakes. No matter how long
vou look or how many people help you, you can usually
guarantee that at least one little bug slips through unnoticed.
The Your Commodore Software Service makes available
all of the programs from each issue on both cassette and disk
at a price of £6.00 for disk and £4.00 for cassette. None of the
documentation for the programs is supplied with the
software since it 15 all available in the relevant magazine.
Should you not have the magazine then back issues are
available from the following address:

INFOMNET LTD. 5 River Park Estate, Berkhamsted, Herts
HP4 1HL.
Tel: (04427) 76661

Please contact this address for prices and availability.

The Disk

Programs on the disk will also be supplied as totally working
versions, Le. when possible we will not use Basic Loaders
thus making use of the programs much easier.
Unfortunately at the moment we cannot duplicate C16 and
Plus/4 cassettes. However programs for these machines will
be available on the disk.

What programs are available?

At the top of each article you will find a strap containing
the article type, C64 Program etc. So that you can see which
programs are available on which format, you will alsofind a
couple of symbols after this strap. The symbols have the

following meaning:

This symbol means that the program is available on cassette,

These programs are available on disk.

YOUR COMMODORE october 1988

Please Note

Since the programs supplied on cassette are total working
versions of the program, we do not put disk-only programs
on tape. There is no sense in placing a program that expects
to be reading from disk on to tape.

MAY 1988
DESIGNER — A powerful drawing package for C64

OWNETS.
80 COLUMN VIDEOQ — A simple 80 column character
designer for the C128 plus disk.

CHARACTER GRABBER — Grab your favourite C64
character sets and use them in your own programs.
ADVENTURE KIT V — The fifth part of our continuing
library of C64 adventure writing routines.

C128 FKEYS SWAPPER — Store four sets of function
key definitions with this handy utility.

SCREENDRAW 64 — A powerful C64 character and
background editor for producing your own scrolling
backdrops (disk only).

ORDER CODE

DISK YDMAYRE £6.00

TAPE YCMAYS88 £4.00

JUNE 88
DIRECTORY EDITOR — A superb utility that allows
you to alter your disk directories as well as add comments
(C64 disk only).

30K RAM DISK — Turn unused memory on your C64
into a pseudo disk.

BASIC LISTER — List a Basic program stored on disk
without having to load it into memory (disk only).

EASY BASIC TOOLKIT = Give your C64 over 30 new
basics — including the ability to store libraries of subroutines.
DISK SECTOR EDITOR — Examine the contents of your
Commodore 1541 disks (disk only).

ORDER CODE
DISK YDJUN 88 £6.00
TAPE YCIJUNSS £4.00

JULY 88

EASIPRINT — Now Cl16 and Plus/4 owners can access
their printer functions with a set of 60 easy to use Basic

commands (available on disk only).
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m

HANDY INPUT ROUTINES — Make your Basic
programs idiot-proof and more attractive with these two
Basic input routines (C64).

MAKING MUSIC — A simple C64 synthesiser to
accompany our popular series.

DIY PARALLEL INTERFACE — Use this software and
alead of your own manufacture to drive a Centronics printer
(Co4).

CP/M CENTRONICS INTERFACE — Give your 128 in
CP/M mode access to a Centronics printer..

CASSETTE INLAY PRINTER — Use your printer to
produce neat inlays for your cassette collection (Cé4).
DISKASSEMBLER — Dissassemble your programs direct
from disk with this program for the C64 (Disk Only).

ORDER CODE
DISK YDJULSS £6.00
TAPE YCJULSS £4.00

AUGUST 88

MAKING MUSIC — Programs to accompany August’s
installment of our super music series (C64).

SHORT INTERLUDE — Overcome the problems of
handling more than one interrupt with this handy routine
for machine code programmers (64).

TAPE ORGANISER — A high speed program filing s ystem
for cassette users, (C64).

SPILT BAUD RATE TERMINAL — Drive an RS232
modem with this TTY software for C64 or C128.

ORDER FORM — PLEASE COMPLETE IN BI-.-DCI( CAPITALS

SPRITE LIBRARY — Aeroplanes are the subject of this
installment (C64).

EDUCATING SYDNEY — Create an image of the SID
chip in memory so that you can see what it’s up to whenever
you require (C64).

SIMPLE — Give your Plus/4 the facility to use Icons and
pull down menus. Available on disk only.

ORDER CODE
DISK YDAUGSS £6.00
TAPE YCAUGSS £4.00

SEPTEMBER 1988

MUSIC COMPOSER - Compose your own three part
harmonies on your C64 with this superb package - disk
only.

MUSICAL FX - An excellent effects generator that allows
you to produce sound effects in your own C64 programs.
SAMPLER 64 - The quality may not be suitable for studio
use but you can have great fun using this C64 sound sampler.
C16 Disk Monitor — A superb disk utility for C16 and
Plus/4 owners (available on disk only)

ORDER CODE
DISK  YDSEPS8 £6.00
TAPE YCSEPS8 £4.00

Cassettes or disks are available from March 1986. Please
ring the editorial office (01-437 0626) for details of these.

I

|

I o
| NAME aTy TAPE/DISK ORDER CODE PRICE

|

|

|

|

I

I

|

|

|| OCTOBER 88 TAPE (£4.00) YCOCTS8

} OCTOBER 88 DISK (£6.00) YDOCTSS

} OVERSEAS POST £1

I TOTAL

|

I QRN - by Tt DR e el e L oc il ol UL THPE SR s
= EIRRREESS i il T el L i et e e i Y VR
= B e R e e it b e st S B
| | enclose a cheque/postal order for £. . . . . . made payable to ARGUS SPECIALIST

I PUBLICATIONS LTD.
l Please allow 28 days for delivery.
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| All orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST
| PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BH.
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A world of information
at your fingertips

TCELCTEXT

Teletext on your 64 or 128 brings you the very latest information

free! And unlike a Teletext TV you can print pages like todays TV
or save a recipe to disc or cassette. Ceefax and Oracle provide
hundreds of pages of news, sports results or share prices, weather
and road reports, cars for sale, even bargain holidays plus much
much more.

The Microtext Teletext Adaptor fits neatly on the user port, just
connect it to the Tuner and plug in an aerial or the Adaptor alone
may be connected to the VIDEQ OUT socket of a video recorder.

The Microtext Adaptor is only £79.85, Adaptor and Tuner just
£124.95 including VAT and p/p.
AMIGA

Amazing full feature Amiga version speaks etc. etc. and also
provides colour TV on vour monitor. Available now £124 80 + VAT.

= Al
MICROTEXT

Dept. YC, 7 Birdlip Close, Horndean, Hants PO8 S3PW
Telephone: (0705) 595694

-
—
THE

-
ULTIMATE POOLS PREDICT]CIN PROGRAM

& MOASSIVE DATABASE Foolswinner is a sophisticated Poals
prediction aid. It comes complete with the largest database
available - X3000 maiches over 10 years,

L ] w Not just SCOREDRAWS. bat AWAYS, HOMES

@ SUCCESSFUL MCmmmurMm
sigmificanthy better than chance.

@ ADAPTABLE Probabdlities are given on @very fochare —

choose as many selactions as you need for your bet. The i

precise prediction formula can be set by the user — you can ‘W-u-..,, PR

develop and test your own unique method D00 b

SIMPLEDATA ENTRY Al team names are in the program. Simply type in the refarence

numbers from the screen. Or use FINGEN to produce fixture list antomatically (see balow).

LEAGUE AND NON-LEAGUE Al English and Scottish League teams are supporied,

and also the non-league sides often used on pools coupans.

PRINTER SUPPORT Full hard copy printout of data if you have a printer.

# PRICE £18.00 (all inclusive)

AT LAST: No more struggling for hours to get the
MGEN fixrure list into the computer. FIXGEN has been
programned with all English and Seottish League
\ Fochares for 1888/83. Bimply type in the date, and the full fixhare list is genarated
I’ in seconds. Pully compatible with Poolswinner. Yearly updates available.
POOLSWINNER with FIXGEN £19.50 (for both)
m‘lfﬂﬁ?ﬂm

PROGRAM, Coursewinner
g "]]'I'F'Im comsmn V3 can be used by experts
" THE PUNTERS COMPUTER PROGRAM and cccasional punters alike.
- You can develop and 188t your own dnique winning system by adjusting the
- analysis formula, or use the program in simple mode. Coursewinnar V3 uses
statistical analysis of major factars inchiding past form, speed ratings, course
statistics, prize money, weight, going, trainer and jockey form etc, etc. It
outputs most likely winners, good long odds bets, lorecasis, tricasis etc. The
database inclades vital course statistics for all British courses. You can tpdate
the datahase - never goes oul of date. FULL PRINTER SUFPORT.

PRICE £18.00 (all inclusive) inclades Flat AND National Hunt versicns.
AVAILABRLE FOR Mmm AMSTRAD PCW |

All supplied on tape .. DISCS... M tema |
{Amormatic Comversion 1o disc) EP%MDLP}.?F’E st (Add £3.00) ATARIST it

sélec ™EN |

® & @

[

Send ChequesPOs lor
return of post service to . .

SOFTWARE phone 24 hrs
62 ALTRINCHAM RD, GATLEY, CHEADLE, CHESHIRE SK8 4DP. & 061- 4287-125
{5and far fizl)

Lt of aur safrware )
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EEC LTD.

SPECIAL DEDICATED PRINTERS
FOR COMMODORE USERS

* BROTHER HR10C £120 vi;

Daisy wheel 80 col 12 CPS 2K Buffer, includes TRACTOR

FEED - BOOKS [N ENGLISH, GERMAN & FRENCH -
CENTRONICS & SERIAL VERSIONS also available.
IDEAL FOR WORD PROCESSING

POWER SLPPLY Previously List Price £343.00

COMMODTHE B4
WIC 1

COMMIDORE 18
PLLSEN

HR1OC PRINTER

INTERFACE GABLE ol

AMIG& INTERFACE CONNECTORS

USERS ORDER

CENTRONICS VERSION.

OR HR5 THERMAL 80 COL 30. CPS
CAN USE NORMAL PAPER - QUIET
PORTABLE BATT OR MAINS £50
Cé64 POWER SUPPLIES £15

All prices inc. WAT. Add 06 postage for printer, £2 other item. Tel. orders. VISA
ar cash wath order ."-'\nsunhl::-m- arders ANYTIME. Please leave |{!|E|‘.‘I|"‘IJ::II'II?: rumber
for acknowledgement.

18-21 Misbourne House, Chiltern Hill,
Chalfont St Peter, Bucks, SL9 9UE
Tel: 0753 888866 T

RS232 INTERFACE 64, 128 or Plus/4* ...£34.99

Measuring only 12x69x57mm, the smallest and neatest unit available.
Conforms to Commodore 1011A user-port standard. Compatible with
BASIC, Easyscript, Superscript, Superbase, Mini Office, Script Plus atc.
Connect to RS232 printers, modems and other devices. Suppliad with
1 metra of cable (add 75p extra metre”) terminated with a male (femala®)
25-way D-connector, or a custom cable made to your requirements. Our
after sales service for unusual printers guarantees to get you up and
running. Supplied with a terminal emulator program, file transfer and
other utilities on tape/disk*

..£9.99

IBM PC File Transfer Utility ............

Captures text or binary files via the COMI RS232 port. Supplied on a
360K 1BM format 5°/," disk. Simple instructions provided by on-line help.

VIEWDATA TERMINAL 64 or Plus/4 ... .£14.99

Access Prestel, Micronet, CityService etc. Works with any user-port RS232
interface and 1200/75 modem.

CENTRONICS CABLE 64,128 .......... £18.99

Compatible with Easyscript, Superscript etc. Driver for BASIC on disk
or tapa®.

6502 ASSEMBLER 64 or Plus/4* tape/disk £12.99

A sophisticated two-pass symbolic assembler and text editor which
supports tape and disk filing. The assembler, editor, source and object
code may all be resident in memory simutaneously, facilitating rapid and
interactive code development, Very fast edit/Assembler/test cycles.

£80 EMULATOR/ASSEMBLER 64 disk £12.99

A unigue integrated Z80 development package. The emulator compiles
ZB0 =source code into optimised 6502 which runs on the 64 at about one
sixth the speed of a 2MHz Z80. The cross-assembler generates hex or
binary Z80 object files. The disk contains a powerful editor and example
programs.

Please specify’ oplions. Send cheque/PO. or order by access..
Prices include VAT and P&P. Overseas orders add £2.50.
Allow up to 1 week for delivery.

YORK ELECTRONIC RESEARCH

The Fishergate Centre, Dept YC, 4 Fishergate, York YO1 4AB
Tel (0904) 610722




of gratuitous violence safely

behind us - obviously I was wrong
(a hard thing for a journalist to admit)!
Alright, Commando was good fun for
a while, but it’s been well and truly
done to death (no pun intended). The
scenario is totally predictable - fight
your way up the screen shooting
everything and everybody in your way

GAME REVIEW
to assasinate mad despotic General

Fernandez and free the state of Fl

Diablo front his tyrannical rein. S riampray - TOUELEAT

Ihr:mestl:-,f thought we’d left this kind

Fernandez Must Die was written 2 e 3
by none other than the legendary Tony 118 =" ;‘-}_‘}1
‘Ratt’ Crowther and David ‘Bish’ PREEA L . i
Bishop - obviously on the train on S N 1
their way to the publishers! If you read At 10 J !
this Tony, 1 hope you're ashamed of ;3& i i ._'g':'::
yourself! i B
Back to the game — the action takes b } f'-‘_':
place on a vertically scrolling map, -._,"f"“"'_:‘.
viewed from the air. From time to 55 N
time, planes fly over dropping bombs, FRET
supplies and enemy soldiers. These you Showd e
should avoid, collect and shoot s e
respectively. Abandoned jeeps are IS AT
abound, affording you a small measure }"’"‘"“i‘
of protection as well as getting you - A

quickly from A to B. Your soldier is
armed with a machine gun and hand
grenades, and can make use of the
Jeep’s cannon if you have any shells o PURPLE HEART !
(collect some along the way) to blow l; . :
holes in the walls of the compounds, : UYOUNDED IN BATTLE |
these can then be searched for hidden % i
gold, prisoners, supplies, etc; before FLAYER ONE

blowing them up. There are eight such
bases, blowing them all up wins you
the game, but should you fail you
could be awarded a medal or two
(posthumously).

The music is not brilliant, not even
tolerable - ‘sufferable’ might come
closer. Sound effects during the game
are the predictable bangs and crashes,
nothing particularly noteworthy.

This has been a dificult review to
write, having absolutley nothing good
to say about it. At the same time, some
of you are going to buy this game no
matter what 1 think. So if you like
mindless violence, Fernandez Must
Die is the game for you.

F.R.

Touchline:

Product: Fernandez Must Die Suplier:
Image Works, Headway House, 66-73
Shoe Lane, London EC4P 4A P. Price:
£9.99 (tape), £12.99 (disk) Machine:
Chd/128.
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WRONG!
CORRECT 8Y

30 NEYT A

L0 GOIUBIOO
S5O A=As 2! NEXT A

WRONG! WRONG!

20 FB=/0 THen coTO 60

0 PROB, HUKHP!)
r':'

0oe |

Steps

For such small phrases, error messages take a lot
of understanding

rror messages are actually
Edevised to help rather than
hinder progress. This article
completes our look at file problems
and tackles the errors that can arise

with calculations.

NOT INPUT FILE

Occurrence: program €rror

Generated after an INPUT # or
GET # command, this means that the
file number refers to an output file.
In other words the file was opened as
a write only file.

NOT OUTPUT FILE

Occurrence: program error

Similar to the previous error, this
appears when the wrong type of file
is accessed by the PRINT command.

The only solution for both of these
problems is to first of all check that
the command does describe the
required action and that the file
number is correct. If everything checks
out, then the file must be closed and
re-opened as the correct type.

FILE DATA

Occurrence: program/file error

When numeric data is expected from
a file read command but string data
is returned instead, this is the error
message that appears. First of all check
that the file is the right one and then
alter the INPUT# or GET#
command structure to handle the data

correctly.
For some obscure reason, the C64

manual refers to this as the BAD
DATA error message,
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MISSING FILE NAME

Occurrence: user error

This only occurs when operating with
a device number greater than three and
is generated when a null string is given
as the filename. This can only be done
by using the syntax: LOAD " 8. On
cassette this would be a valid filename
and would load the first program file
encountered. The equivalent disk
command is an asterisk or a colon
followed by an asterisk.

ILLEGAL DEVICE
NUMBER

Occurrence: user error

There are only two device numbers
which cause this error: zero and three.
These correspond to the screen and the

ca

the
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BEGINNERS

keyboard which cannot be saved to or
loaded from. With sequential files the
operating system is blind to device
numbers and will apparently accept
any syntaxially correct statement
regardless.

Printers are not input devices but
the operating system will still allow an
attempt to load. Trying to save to a
printer produces interesting results!

Legal device numbers range from
zero to 255 but values less than 63,
or between 128 and 191 generate a
DEVICE NOT PRESENT error if the
device is not connected. An attempt
to access devices with any of the
remaining values will be executed
whether the device exists or not.

If a device number of 256 is used
the error generated is ILLEGAL
QUANTITY.

LOAD

Occurrence: operating system
or user intervention

This indicates that a load has failed.
The causes can be a faulty disk or tape,
a permanent or temporary electrical
fault or the pressing of the RUN/
STOP key to abort a load.

The electrical fault may be as
simple as a bad connection at the
cassette port or a transient power
spike. Spikes are caused by heavy load
equipment such as central heating
systems, cookers or fridges causing a
feedback into the main. This usually
causes the visual display to jump
and a loud click is heard through the
speaker.

Another cause can be misaligned
tape heads. As time goes by, the
playback/record head can move
slightly and the tape signal misses the
read head slightly. This results in a loss
of ‘volume” which the computer can
only tolerate to a certain degree. Once
the signal becomes so quiet that this
threshold is reached, the tape may start
reading until natural tape movement
pulls the signal down below the
cassette recorders threshold of
‘hearing’.

Alternatively, the drive band in the
cassette may be worn out. This causes
the tape to vary in speed ruining the
precise signal timing that the computer
relies on to make sense of the data.
Similarly, a motor fault would
produce the same effect.

The solution to spikey mains
signals is to unplug the offending
equipment or to fit a smoothing mains

e e et M

filter socket for the computer
equipment.

Alignment problems can be cured
by a datasette doctor system which will
help to diagnose and possibly correct
the fault.

Disk faults result from similar
causes to cassette faults but correction
of alignment or speed problems is
more difficult to solve. Disk drive
alignment kits are available but they're
more difficult to use. Given that the
disk is faulty anyway, one may be
worth a try. Care must be taken
however because the drive plugs
directly into the mains and a 240V
shock could be at the least painful, at
worst fatal.

VERIFY

Occurrence: operating system
Or user intervention

A verify error usually occurs because
the disk or tape program is not the
same as the one in the computer’s
memory. If this is definitely not the
case, the device has one of the faults
outlined under LOAD errors.

This completes the catalogue of
cassette based errors but there are
plenty of problems which can be
experienced with disk drives. The
C128, C16 and Plus/4 computers all
have special handling systems to report
these faults but C64 users will have
to rely on the flashing red LED
warning light on the drive. A cartridge
or a disk operating system, such as the
one supplied on the TEST/DEMO
disk, can correct this problem.

All of the remaining errors in the
C64’s repertoire are programming
errors. The specialised C128, C16 and
Plus 4 errors will be covered in a later
article.

Mathematical Errors

Mathematical operations follow very
strict rules; all of which cannot be
detected by the operating system. Use
of statements such as 4*5+1 are valid
when the required answer is 21 but
invalid when the programmer means
that four is to be multiplied by the
result of five plus one. This should be
correctly written as 4*(5+1). Such
undetectable programmer errors are
not the concern of the computer’s
operating system and care in the use
of brackets is an essential skill to
master.

ILLEGAL QUANTITY

This occurs when a number is used
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vhich goes beyond the allowable range
for an integer variable or exceeds the

255 range of file numbers, device

numbers and other such values.

The allowable range for integers is
—32768 to +32767 inclusive. If a
calculation is expected to exceed these
limits it is best to use the more usual
floating point method (A rather than
Alp).

OVERFLOW

An overflow error only occurs when
the result of a floating point
calculation exceeds plus or minus
1.7014118345E+38.

No errors are generated with
negative exponential (E) values which
exceed 2.93873588E-39. This is
because lower decimal values
represented in this way are very small
indeed, having 38 zeros between the
decimal point and the string of
numbers preceeding the E value.
Unfortunately, exceeding this value
results in the variable becoming zero,
so calculations should be kept well
within the limit to ensure maximum
accuracy.

DIVISION BY ZERO

Although dividing by zero is not
permitted, dividing zero by another
number is allowed but gives a value
of zero.

FORMULA TOO COMPLEX

This can occur under numerous
circumstances but basically means that
the computer cannot cope with th
mathematical formula as it is
presented.

Correction involves breaking the
calculation down into easily
assimilated sub—calculations or to use
fewer brackets if at all possible.

UNDEF'D FUNCTION

All FN functions must be defined
before they are used. This may sound
like commonsense but it can be easily
done when a program is created in
modular form using subroutines.

The way to avoid the error is to
define all functions within the first few
lines of every program. If a function
is necessary at line 1000 of a program,
go back and add a line as near to the
beginning as possible to set up the FN
formula.

Next month we’ll be covering
errors associated with GET and
INPUT, including problems posed by
mixing strings and numerical data. TG
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TONY {GBR> TIHE:

was Summer Games,
.peqnel Summer Games

h were quickly followed
World and California
when you thought
ck up your joystick
"«Games - Winter

sitable to those aspiring to
of top athletes such as

GAME REVIEW

small piece of wood seems the ideal
way to end the contest, not start it.
But you must steer your luge down
one of four packed snow tracks faster
than anyone else by steering it down
the middle of straights and riding
corners as much as you can without
clipping the edges which will cost you
valuable seconds.

Cross Country skiing also gives
you a choice of courses that range from
one to five kilometres and is basically
the Winter Games Biathlon without
the shooting and is the most
disappointing of all events as a simple
left. Right rhythm will ensure a good
time.

The ice skating is far more involved
than its Winter games equivalents as
now you must choose your music and
plan your program of moves before
performing it in the Olympic arena.
A selection of jazz, rock and pop
ensure a mixture of beats to plan your
double axels, spins and falls to. Then
in the performance you have to
perform the right move at the right
time in the music to score maximum
points.

For true Eddie Edwards action you
should try the Ski Jump with its new
jumper perspective of the slide down
the slope before you hopefully soar into
the air for a medal leaping jump or
plummet and land in a heap in the snow.

The slalom course is just as
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treacherous as you must ski between
the flags. Timing is vital but the
inconsistent spacing of the flags means
a simple rhythm just won’t work.

Speed skating seems like an
obvious event to include and many
were surprised that it was left out of
the original Winter Games but now
it’s back for those who want head to
head racing action. In this event
beating a computer pacer isn’t quite
as satisfying as crossing the finishing line
while your human opponent is face
down in the ice.

The final event is for the extroverts
of the skiing world as TV cameras line
the route of the downhill. The course
is mapped out with flags that you must
steer between to stay on your skis but
when you come in range of the cameras
you can show off with a few flips and
jumps. Naturally, it’s the one with the
fastest time that will take the gold but
it helps to get the crowd on your side.

The medals are presented to the
winners in true Olympic fashion with

-the first three on pedestals, the gold

medal winners national anthem
playing as the flags are unfurled.
More stirring stuff from Epyx.
Touchline: T.H.
Title: The Games — the Winter Edition.
Supplier: Epyx (US Gold), Units 2/
3, Holford Way, Holford,
Birmingham, B6 7AX. Tel: 021-356
3388. Machine: C64. Price: £9.95:




Easy Entry C64 ﬂ

Listings

Get it right first time with our deluxe program system

Ku may have noticed that our
listings are free of those horrible little
black blobs which send you searching
around the keyboard for a suitable
graphic symbol. You may also have
noticed the funny numbers by the side
of each line of the listing. Fret no more.,
it’s all part of our easy entry aid.

Instead of those nasty graphics and.

rows of countless spaces in PRINT
statements and strings we use a special
coding system. The code, or
mnemonic, is always contained in
square brackets and you’ll soon learn
to decipher their meanings.

For example, [SA] would mean
type in a Shifted A, or an ace of spades
in layman’s terms, and [SA10] would
mean a row of ten of these symbols.

[S+2] means hold down the shift
key and press the plus key twice. It
doesn’t take a great leap of logic to
realise that [C+2] means exactly the
same thing except that the Commo-
dore key (bottom left of the keyboard)
is held down instead of the shift key.

If more than two spaces appear in a
statement then this will be printed as
[SPC4] or, exceptionally, [SSPC4].
Translated into English this means
press the spacebar four times or in the
latter case hold the shift key down
while you do it.

A string of special characters could
appear as:

[CTRL N, DOWN2,LEFT5,BLUE,
F3,C3]
This would be achieved by holding

T R i o R T WP S T B T

for the C64.

down the CTRL key as you press N,
press the cursor key down twice, the
cursor left key five times, press the key
marked BLUE while holding down the
CTRL key, press the F3 key and,
finally hold the Commodore key down
while pressing the number two key (C2
would of course make the computer
print in brown).

Always remember that you should
only have a row of graphics characters
on your screen with no square brackets
and no commas, unless something like
this appears:

[SS1IC*]
In this case the two characters should
have a comma between them.

On rare occasions [REV T] will
appear in a listing. This is a delete
symbol and is created by entering the
line up to this mnemonic. Then type a
closing quotation mark (SHIFT & 2)
and delete it. This gets the computer
out of quotes mode. Hold down CTRL
and press the number nine key

(RVSON), type the relevant number of

reversed T's and then hold down
CTRL and press zero (RVSOFF).
Next type another quotation mark and
delete it again. Now finish the line and
press RETURN.

A list of these special cases is given
in the table but remember that only
one of these mnemonics will appear
outside of a PRINT string: the symbol
for pi. This may appear when its value
is needed in a calculation so this may
look something like:

:CC=2*[PI]*R
Ignore the square brackets and just
type in a shifted upward pointing
arrow (ie. the pi symbol).

| FROGRAM: SYNTAX CHECKER

|

S RENM SYIAX CHECKER - ERIC DOYLE

10 BL=10 :LN=70 : SA=43] 52

20 FOR L=0 TO BL:CX=0:FOR D=0 TO
15

30 READ A:IF A*»ESSTHENPRINT "NUME
ER TO LARGE";LN+CL™10):STOF

0 CX=CX+a: POKE SA+L*16+D, A: NEXT
]

SO READ A: IF A*<CYX THEMFRINTI"ERR

DR IM LIME™;LN+(L*10):5TOF

B0 NEXT L:5YS5 49152:NEW

70 DATA 173,5,3,201 y1B5, 20831 1

= el = o IHl EE c08, 141, 33, EDE b

EH?

BO DATA 1B3,7,141,134,2, 165,13.3

2,210,855, 155 B4, 141, H 3 153 lEE
2

30 DATA 192,141,5, 3,88, 36, 120,16
2,184, 141,4,. 3 155 155 1&1 A lEEE

100 DATA 3,169, 14,141, 13%,2, 141,
32, 208 155 B T 33 EDH EE EE 15

BS

110 DATA 32,184,165, 72, 138,72,15

£, 72,162, 0 155 20 133 o, lEE 21
17%?

1ED DATA 24,101,854%,133, 254, 189,
0,2,240,18,69, ESH 133, EEH e IB

a8 EEHE

130 DATA 0,2,240,8,84, 101 =k ]

3,254,238, EUE E33 IEE o 141 13ﬁ

2134

140 DATA 2,165,254,74, 74, 74, 74,3

2,156,192, 3E EID ESE lEE EEH 31,

EUE&

150 DATA 15,32, 155,192 32,210, 25

5.1659,13,32,210, 2858, IES 13 32,21

0, 1995

160 DATA 255,169,7,141,134,2, 104
168,104,170, IGH SE 24,105,48, 20
115 JBEE

I?D DATA S8, 16,1,96,24, 105, 7, 36,

Q.0,0,0.0, D 0,0 &DE

by Eric Doyle

;
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Easy Entry C64 |-

Checksum Program

The hexadecimal numbers appearing
in a column to the left of the listing
should not be typed in with the
program. These are merely checksum
values and are there to help you get
each line right. Don't worry if you
don’t understand the hexadecimal
system, as long as you can compare
two characters on the screen with the
corresponding two characters in the
magazine you can use our line
checking program.

Type in the Checksum Program,
make sure that you've not made any
mistakes and save it to tape or disk

immediately because it will be used
with most of the present and future
listings appearing in Your
Commodore.

At the start of each programming
session, load Checksum and run it.
The screen will turn brown with yellow
characters and each time you typeina
line and press the RETURN key a
number will appear on the screen in
white. This should be the same as the
corresponding value in the magazine.

If the two values don’t relate to one
another, you have not copied the line
exactly as printed so go back and check
each character carefully. When vou
find the error simply correct it and

press RETURN again.

If you want to turn off the checker
simply type SYS49152 and the screen
will return to the familiar blue colours.
You can then do whatever it was you
wanted to do and if this doesn’t use the
area where Checksum lies you can go
back te it with the same SYS
command.

No system is foolproof but the
chances of two errors cancelling one
Many of the listings are presented in
lower case. To turn your computer to
lower case mode press the
Commodore key and the SHIFT key
at the same time. [

Mnemonic Symbol Keypress Mnemonic Symbol Keypress
[RIGHT] CRSR left/right [BLACK] % CTRL & |
[LEFT] SHIFT & CRSR left/right [WHITE] E ETRE &2
[DOWN] CRSR up/down [RED] E CTRL & 3
[UP] SHIFT & CRSR up/down [CYAN] a CTRL & 4
[F1] f1 key [PURPLE] BEE  CTRL&S
[F2] SHIFT & f1 key [GREEN] ﬁ CTRL & 6
[F3] f3 key [BLUE] ﬁ CTRL & 7
[F4] SHIFT & f3 key [YELLOW] @ CTRL & 8
[F5] f5 key [POUND] ¢
[F6] SHIFT & f5 key [LARROW] =
[F7] 7 key [UPARROW] A
[F8] SHIFT & f7 key [P1] SHIFT & '}
[HOME] CLR/HOME [INST] SHIFT & INST/DEL
[CLR] SHIFT & CLR/HOME [REV T] see text
[RVSON] CTRL & 9 [Cletter] CBM + letter
[RVSOFF] CTRL & 0 (Sletter] SHIFT + letter
P

M m

13

B7

=l

AF
B1
30

EF
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LISTINGS

_'——-_-_—-______’

SPRITE LIBRARY
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AS 330 DATA 160,E,1249,160,6,129
~E 5@ REM* EASIC DaTA LOADER , 160,85, 129 15@ B, 133 15@ B,1
* EE 1EEI 1535
38 E@ REM*= SPRITES DESIGNED BY 70 340 nnTn B,123,150,10,170, 14
- = ‘tEEl?EE‘-}ElESEIBBBEﬂ
ZE 70 REN= MIKE BENM 7,1192
- C1 350 DATA 2,0,0,0,0,0,10,170,
FROGRAM: HULTIALPH DISELAY CS B@ REM**s=sssssavsssnnnsnsnn 160,256,170, 15. EE 145 15@ B,
: = 1033
OD 9@ BL=255 :LN=130 :Sg-1p24 C8 3E6@ DaTa 129, 160,6,129,64,E,
5] IEE 2,656,128, m B, l?l 1ea B, 17
83 10 REM®*sesssssazssssssssssx | 53 198 FOR L=p I0 BL:CX=@:FOR D 1335
T =0 ‘IO 15 BF 370 DaTa 128,6,1459,0,6,128, 0
31 2@ REM* SPRITE LIRBARY DISPL | 4F 11m RERD A:IF A»2SSTHENPRINT ,6,128,0, 6, 135 o,5, 1aa 160,89
Ay * "MUMEBER TO LARGE"™;LN+CL%*1@7: 79
Bl 3@ RER= MULTIALPH STOP Aan BEﬂ DATA E,129,160,10@,170, 16
- 98 120 CX=CX+A:POKE SAa+L=15+0, A ,B6,17@. 15@ El 35 5& 2,0,0,
CRB YO REH#*#ssssssssssssanssanmes :MNEXT DO IE? 1EEE
n- D2 130 READ A:IF A*<CX THENPRIN D3 35Se DATA 0,2,0,2,0,0,10,170,
FF __5@ PDKESS,@:POKESE, 4@ :X=%+1: T"EREROR IN LINE™;LN+(L*133:5 16@,25,1703, 15& EE 1&5 160,E,
i IFX=1THENLOAD"MULTIALPH" B, 1 TOP 1033
37 14@ NEXTL:POKE43,@: POKE44, 4@ D2 408 DATA 129,1E@,5,123,64,6,
ES E@ FO=70:P1=150:F2-118:F3-15 : POKEMS, 0: POKEYE, 56 128,08,E, 128, m B, 1?@ 1EB B, 17
@:P4=180:PS=15@: PE-248.P7=15 | @5 1iSg anE"nuLTIALPH" B,1:END @, 1335
@:5=160: E=199:N=os@ EF 16D REM®**4ssssssnsmscananns 88 410 DATA 128,6,149,@,6, 128, 0
76 7@ U=53248:PRINT"CCLR JUHITE, ket 6,188,0,6,1%8,0,6,1268,0,H19
DOWNZE, RIGHTS, RUSONIF? TD sT | 38 1i7e REN TAPE USERS WILL NEED
OP ANIMATION™ TO CHANGE DEVICE N | 12 42p DaTa 6,128,9,18,1E0,Q, 26
Bt BO@ POKEU+21, 15. POKEU+23,10: F UNMBER FROM 8 TO 1 ,160,@,21,64,0,0,0,08,127, 7682
OKEU+28, 15: FDKEU*EE J12: POKEY | FE 1HQ REM#*e=s=sssssnssssnnnannn
+32,3; FEKEU+33 .3 PR A E3 43¢ DATA 0,0,2,0,0,0,0,42,32
ESEOR PDKEU+3? @ FUKEU+3E! 1S:PO | YF 190 DATA @,0,0,0, 2,0,0,42. @, ,@,17@,36,2, 166, 160,656,674
KEU+33, 2: PUKEU+“@ 2: PDKEU+&1 2,179,128, E 155 IEB E 674 E3 440 DATA 1&5 1Ea B, 123 160, 6
= PDKEU*&E 2: PDKEU F@ EC 200 DATA 1&5 15& B, 125 160,65 , 129,64, 5, 129 @, 5 135 @,E, 12
B7 1e@ POKEU+1,P1; PDKEU+E PE2: PO , 129, 160, E, 125 1Em E, 17@ 160 5 1201
KEU+3, P3: POKEU+4 L P4 PDKEU+E E 17a 17@2 37 &5@ DATA 0,6,13@,168,6,134,1
PS : POKEU+E .PB: POKEU+7 ,P7 An El@ DﬁTA 1E@,6,149,16@,5, 129 EB,E,133, 160 B, 125 15@ B, 129
1A 11@ IMPUT™ EHUHE nuum:srﬁﬁr 5 . 160,86, 129, IEE B, 125 15@ E 1 15| 15@1
PRITE™;S: INPUI"END SFRITE":E EE 15@ 1655 4F 4B DaTA B,1E1,160,5, 170 144
IHPUT"DELQY"- AS 220 DATA B,129, 160,10, 162, 16 .1,186, 64 a ES 2,8,0,02,2,904
13 120 FORSP=STOE - FORT=BTO0: NEX B,EE, 16E, lEE 21 55 B2,0,0,0,
T: FRINT"EHDHEJ"TﬂEEEB)"SPRIT 13@ 1355 93 470 DAaTA 0,2,0,0,0,0 .19, 162,
E-NO.=";SP: POKEZ@4@, SP S2 230 pATA @,0,0,9,0,0,10,170, 168,26, 1EE, 168 EE 133 160, 5,
E7 13@ “DEEEE&] 5P POKE2@42 ol @,26,178, 128 EE 15@ 160 .B, 84 1021
POKEE@43, SP: NExT GETKS: IFKS= 2 B2 480 DATA 123, 160,5,129, 160,56
S Eg s THENIIB B2 240 DATA 129,1E60,6,129,160.5 ,129, 160, 6 1&5 IEE 6,170, 162
34 149 GOTO12® IEE 168,65 125 162 B, 170 1&& B 1?@ 1686
17@ 15?@ F1 4830 DATA 160,656,149, 16@,6, 129
EB Eﬁm DATA B4 6,143, 128,68, 129, .16@,E, 129, 15@ E, 125 1sa B, 1
160 ,6, 129, 160 E 139 15@ B, 18 25 15@ 1555 :
9, 15@ 1527 E7 S@0 DATA 6,123,160,10, 162, 16
BE 260 DATA E,129,160,10,170, 14 B,ZE, 168, 1EE El 69,60,0,0.0,
4,865,170, B ,21,85, o ,8,8,0,25 g5, 126@-
5. 1242 FS S10 DATA @2,2,0,0,0,0,0,42, 12
o DaTa 0,0,0,0,2,8,0,42 ,32 7 B,@,108, IEE a sm 0,0, 4ay
.8,170, 86, E 155 15:3 5 5-;-1 oz EEE EIF1'I‘F'| cE6,8,0, EE B,2,26,0,
83 280 DATA 1&5 15@ E, 125 160,65 ®,2€,0,0,26,0,0, 26, 156 :
,129, 160,68, JE_.E% 5 1ee 2 5 4F 530 DATA @, m EE a, a £6,9,0,2
IEE 1382 5.0,9,c6,8, a E6,0, 130
fROGRAM: MULTIALPH DATA RE 230 DRTA ©,5,128,0,6,129, 160 OF Sup DATA a, EE @,0,106,178, 8,
.6,129, 162,656,129, 160, E, 129, 1 106,128, 0, EE a B m @, a“ 553
BE@, 1314 @8 S5@ DATA 2,0,0,0,0,0,0, 1@ 16
A2 300 DATA B,161,160,S,170, 144 0,08,26, 160, 0, EE IEE a 5@5
AF 10 REM==s===sssssssssssnnnna ,1,186,B4,2,85,8,8,0,0, 144, 1 93 Sg@ DaTa B, 133 a E, 135 ®,6,1
j . B4E £8,0,6,128,0,6, 1EE @.B, 578
Bl 2@ REM= SPRITE LIREaRY CF 310 DATA 0,0,0,0,0,0,10,170, pz 5?15 u.:n'p:-. 133 @,5,128,08,E, 128
- B,2E,170,128, 22,1508, 160,65, B .@,6,128,0,5 12& 12 E 128 JBD
30 30 FFH* e 2 8
- AB 320 DATA 129, 1E@,6,129,160,6 D0 See DATA 2E,8,128,22, 17@, 128
BF 4@ REM* HULTIALPH SFRITES .1283,160,6, 122, 160, 6, 129, 160 S A e a-i 0.,0,0, m age ==
- ,B,129, 1604 8
S T A e AR = T TR
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vt e T T B e D A S e Y B

29
BB
==
15

F3

F1
EA
35
2B
ED
59
D9
B3

Ea

=1

S

B2
CF
FO
as
131

E3

[k

[ |

=1
SE
[z{=]

35

SS@ DATA 0,0,0,0,0,0,10, 160,
1E6@, 26, 162, 16@, 22,130, 160, 5,
996

EO® DATA 138, 144,E6,138,E4,6E,
170,0,6,169,0,6, 168,0,6, 164,
1185

E1@ DATA ©,6,168,0,6,170,0,6
,154,0,6,154,128,6,154,160,1
118

620 DATA 6,150,160,10, 166, 16
8,26, 166, 168,21,69,680,0,0,0,
22,1212

630 DATA ©,0,0,0,0,0,10, 16,
®,26,160,0,22,128,0,6,512
E4@ DATA 128,0,5,128,0,6, 126
,2,6,128,0,5,128,0,E, 128, 798

6S@ DATA 0,6,128,0,6,128,0,6
.128,0,6,128,160,5,129,16@, 9
a1

66@ DATA 6,129, 160,10,170, 16
®,25,1709,160,21,85,64,0,0, 0,
253, 1414

672 DATA 0,0,0,0,0,0,42,0,42
,108,128,170,90, 126, 168,26, 5
aa
EB@ DATA 162,168,326, 162, 168,
26,106, 104,26, 106, 104,26, B8,
104, 26,24, 1426
ES@ DATA 104,2E6,20,104,25,0,
104,26,0, 184, 26,0, 184,26, 0, 1

Q4,774
700 DATA 26,@,1@4,42,128,170

,106,129,170,85,1,685,@,0,0,4
E,1052

710 DaTA 2,2,0,8,0,0,42,2, 16
8,1@6,6, 168,909,133, 160, 26, 90
1

720 DATA 129, 160,26, 161, 160,
26,161, 160,26, 161, 16@, 26, 169
,160,26, 105, 1816

730 DaTa 160,28, 10S, 160,25,9
®,160,26, 26, 160, 26, 26, 168, 26
,22,160, 1353

740 DATA 2E,E,160,42,5, 160, 1
06,1,160,84,1,64,0,0,08,1382, 1
ees

750 DATA 2,0,0,0,0,0,0,42,0,
®,17@,128,2, 166, 160,656,674
76@ DATA 149,160,6,133,166,6
,129,160,6,129, 160, 6, 123, 160
,6,129, 1628

770 DATA 160,5,129,160@,6, 129
,16@,6,129,160,6, 129, 160,6, 1
23,160, 1635

780 DATA 6,162,160,5,170, 144
,1,106,64,0,685,0,0,0,8,72, 27
5

750 DATA 9,0,0,0,8,@,18,170,
g.es,1?@,1&5,22,15@,15@,5,5&
800 DATA 129,16@,E,129,1650,6
,129, 160, 6, 129, 160,65, 170, 144
.6,170,1670

B81Q DATA B4,6,148,0,6,128,0,
6,128,2,65,128,0,5,128,8, 754
B22 DATA 6,128,0,10,160,0,25
,160,0,21,64,0,0,0,0, 122, 697

B30 DATR 0,2,0,0,0,0,08,42,08,
e,17@,128,2, 166, 160, 5, 674
B4@ DATA 14S,16@,6,129, 160,6
,129,160,6,129, 160, E, 129, 160
,6,129, 1620

852 DATA 160,8,129,16@,6,138
,16@,6,154, 160,56, 154, 160, 5, 1
S0, 16@; 1715

BES@ DATA 5,16E,1E60,5,17@, 168
,1,106,104,0,65,104,0,0,80, 1
SE, 1313

870 DaTA ©,0,0,0,0,2,10,178,
®,286,170,128,22, 150, 160,6, 84

=]

AB

SC

Bl

a8s

Co

El

3c

AE

=3

i

4B

OF

BE

31

A4

ES

a1

oo

EE

FE

E7

0B

n3

ES

2

eee DaTA 129,160,E6,129,160,6
,129,160,6,129,160,6,170, 144
,E,178, 1670

B9@ DATA B4,E,168,0,6,170,0,
E,154,128,6,15@,128,6,134,12
B, 1254

50@ DATA 6,134,128,10, 165,16
@0,26,1E1, 160,21,65,64,0,0,0,
153 1294

912 DATA ©,8,0,0,0,8,0,42,38
,@,172,96,2, 166, 1E8,E,E74
S£@ DATA 149, 16@,6,129,160,6
+1e9,160,6,129,64,5,1668,@,1,
194, 1368

930 DATA ©,@,50,8,8,22,158,0
.5,160,6,129, 160,56, 129, 160, 9
= 1

940 DATA B, 1E2,1E0,E,17@, 144
,B,106,64.5,85,8,0,2,0,151,1
QS

95@ OATA @,0,2,0,2,0,10,170,
168,268,170, 160,25,1085,95, 20,
gy

S6@ DATA 104,64,0,104%.0,0, 10
¥ @,0,104,0,0,104,8,@, 104,68
3|

970 DATA ©,0,104,0,0,104%.2,0
,104,m,08,104,2,0,104,0,520
980 DATA @,104,0,1,170,0,1,1
70,@,1,84.0,0,8,0,208, 739
998 DaTA @,0,0,0,0,2,2,02,0,1
@,1E2,1E8, 25, 166, 168, 22, 782
1@0@ DAaTa 133, 160,6,129, 160,
E,129,162,E,129, 160,656,129, 1&
@,5,129, 1E28

1@1@ DATn 16@,6,1P3,1E60,8, 12
9,160,6,1292, 160,86, 129,159, 5,
129, 16@, 1635

1022 DATA 6,162,160,5,170, 14
4,1,106,64,2,85,0,0,0,0, 151,
1054

1030 DATA ©0,0,0,0,0,0,0,0,0,
1@,8,40,28,0, 104, °6, 206

104@ DATA 128, 1E8,22,129, 160
«Be 12216005, 129,128, 1,168, 1
cB, 1. 166, 1688

1@5@e OATA 128,1,166,128,1,18
E,128,1,192,9,0,102,0,0, 106,
a,la29

1960 DATA @,10E,0,0,105,0,0,
BE,0,2,1E,0,0,0,0, 143, 465
187¢ DATA @,9,0,0,3,0,47, 128
,170,185,129,170, 86, 1,104 26
. 966

1882 DATA 8,104,254, 104,25
42,104, 25,106,104 2 105,10
4.P6, 166, 1182

1@3% DATA 168,2E, 1BE, 1E8, 2B,
133,168, 25,122,158, 25, 129, 16
B,B5,1,104, 1632

112 DATA 2%5,@,104,2E,0,88,2
4,@,24,1E,0,15,8,0,0,7, 321

1110 DATA ©,0,0,2,0,0, 2,128,
160,6,128, 160,65, 129, 160, €, B8

5

1120 DATA 16B,128,5, 165,128,
1,166,128,1,106,0,0,105,0,0,
106, 1207

1130 DATA 0,0,106,0,0,102,0,
@,166,128,0, 166, 128, 2, 166, 16
2,1124

114@ DATA E,149,160,6,129, 16
®,6,129,160,5,1,64,0,0,0, 52,
1027

1158 DATA ©,0,0,0,0,0,10,0, 1
60,256,130, 160,26, 134, 160, 22,
828

1160 DATA 134,128,6,134, 128,
€,134,128,6,134,128,5,134,¢,
1,134, 1340

117@¢ DATA @,1,170,0,1,179,0,
1,105,0,2,104,0,0,1C4,8,657
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04

a3

BA

4R

E3

Je

4

o

ED
BE
BE

=10

a7

El

27

27

aF

gC

Ca

56

78

78

83

c?

ED

34

TE

el

AE

1186 OATA @,104,2,0,104,0,.08,
104,0,0,680,92,2,0,0, 192,584
1196 DATA 2,0,0,8,0,0,2,17¢C,
160,6,170,162,6, 149, 160,6, 5
3

12e@ DaIm 129,160,5,1,160,0,
1,162,8,2,128,@2,10,2,0,40,7S
E

121@ DATA @,0,1E0,@,2,1286,0,
6,128,0,6,128,0,6, 126, 160, ES
2

1220 DATA 6,123,160,5,170, 16
@,6,17¢,160,5,85,54,2,0,0, 1B
E,1307

123¢ DATA @,0,0,0,0,0,0,42,0
,2,17@,188,2, 166, 16@,6,E74
1242 DATA 149, 16@,E,133, 160,
E,161,160,86, 163, 16@, 6, 169, 16
®,6,154, 1765

1250 DATA 1B@,E,1S4,158 E, 1S
@,16@,5,134,160,6,123, 1608, E,
129, 16@,1630

1260 DATA 6,1B2,160,5,17@, 14
%,1,106,64,0,685,0,0,0,8,9,91
2

1272 DATA 2,0,0,0,0,0,0,10,0
,®,42,0,0,106,0,0, 158

1280 DATA 106,0,0,50,0,0, 25,
@,2,25,0,0,26,0,0,26, 300
129¢ DATA ©,0,26,0,0,26,2,0,
26,0,0,26,0,0,26,0, 130

1322 Dala @,42,128,0, 108, 128
,@,106,128,0,85,0,0,0,0,89,8
12

1312 DATA ©,2,2,8,0,8,8,170,
128,2,170,160,6,170, 160,6,97
=

1320 DATA 161,160,8,129,160,
5,1,160,8,2,160,0,10,160,0,4
2,1156

1330 DATA 128,0,170,0,0, 168,
®,2,168,0,6,128, 160,E, 129, 16
e,1217

1340 DATA 6,170, 160,6,170, 16
@,6,17@,160,5,85,E64,0,0,0,23
4, 1396

1350 DATA @,0,0,0,0,0,2,170,
160,6,170,160,6, 159, 168,656,939
2

1360 DATA 130,128,5,74,128,0
,10,0,0,42,0,0,170,128,1,170
, 985

137@ DATA 128,1,86,160,0
60,0,1,16@,2,129,160,E, 1
6@, 1284

1380 DATA 6,170,128,5,170,12
8,1,106,0,0,85,0,0,0,0, 252, 1
051

1390 DaTA 0,0,02,2,0,0,0,10,1
28,0,26,128, 0,42, 178, 0, 462
1422 DATA 106, 128,@,17@, 128,
1,186,128,1,166,128,2, 166, 12
8,656,150, 1574

1410 DATA 128,6,134, 126, 18,1
70,16B8,26,170, 168,265,170, 168
,21,856,144,1723

1420 DATA @,10,160,0,26, 160,
@,26,16@,0,21,64,0,0,0, 169, 7
a5

1430 DATA 0,0,0,0,9,8,2,170,
160,6,170,16@,6,170, 160,6, 10
10

1440 DATA 149, 16@,6, 129, 160,
6,129,64,6,168,0,5,172,@,1,9
@,1243

1450 DaTa 128,0,22,160,0,5,1
6@,0,1,160,6,129, 16,6, 130, 1
6@, 1227

1460 DATA 6,170,160,5,170,12
8,1,106,0,0,65,0,8,8,8,19,85
e

1470 DATA 2,0,0,0,0,0,0,42,0
.@,170, 128, 2, 166, 160,656,674
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LISTINGS

_ m’
75 1480 DATA 145,160,6,129, 160, 168,5, 166,160,1,61,64,0,0,0, 0,0,0,0,0,0,0,0
2 B,129,64,6, 1EEr @ 5 1?@ m B, 1 =( 8 11&1 @5 EIEE :I:IHTn 2,0,0,0,0,10,128,0
| 70, 1285 SB 1790 DATA 0,0,0,0,0, e.0.0,0, | ,26,128,0,22,138,32 .6, 170, 65
' 42 1450 DATA 128 ,6,150, 168,68, 12 2,0,0,0,42,0,0, 42 o
3 8,16@,6, 123, 15@ B, 1;:-3 15@ E, o4 IEEIEI I]ﬁTFI 1?@ IEE 2,166,156, 43 2132 DATA 168 6,179, 1E8,B, 15
162, 16@, 1657 ,149,16@,6,133, 1606, 161, 16 4,104,6,154%,104,6, 154, 104 .6,
. 63 1500 DATA 6, 178, 168,5,17@, 12 m 6,162,173 154,104, 1568
= B8,1,106,0,0,65,0,2,0,0,109,5 | C3 1810 DATA 168,6,170,160,6,17 | DI 2140 DATA B,154, 104,10, 154, 1
40 @,128,6,154,0,6,148,0,6, 128, 6,265,154, 106,21,21.64.0,0.0
J 80 1510 DATA 0,0,0,2,0,8,2,170, 160, 1408 ,251,1197
= 160,6,170,160,6,170,160,6,10 | BE 1820 DATA &, 160, 160,5,170,12 | FO 21S¢ DATA 0,0,0,0 ,0,0,0,0,0,
10 8,1,106,0,0,684,0,0,0,0, 2,828 2,0,0,0,0,0,0,0
& SC 1520 DATA 149,1E68,E,123, 160, ES 2160 DaTh 0.0.0, 2,0,0,0,0,2,
B 5,7%,160,0,26,0,0, 35 o @ 4@, 40 1832 DATA @,0 80,2,0,0,0,10,1 159,@,5,152.125,5,1?@&33
935 28,0,42,160,0, 165, 160, 1 GBS 28 2170 DATA 160,1,163,16@,1, 16
o SA 1530 DATA ©,@,104,0,0,104,0, | 4@ 1840 DATA 161 .64,1,160,0,1,1 S,16@,1,161,1€6@,1,161, 160, 1,
©,160,8,1,160,0,1.160 @ 630 60,@,1,1E0,8,1,160,0, 2 170, 1 161, 160@, 1782
g EB 1540 DATA 2,1E8.0.6,168.0 5, 041 SE 2180 DATA 1,161,160,2,161,16
B 168,0,5,80,0,0,0,0, 98, 701 @E 1850 DATA 0,6,170,0,5, 164,0, B,6,1E1,1E8,5,65, 80,0.2,0,19
60 1550 DATA 0,0,0,0.0.0 2,42,0 1,160,0,1,160,0,1, 162, 0,858 2,1330
L5 0,170,128, 2, 166, 160 5,674 DA 1850 DATA 1,160.0, 2, 159 2,6, | cs 2198 paIn 2,0,0,0,0,0,0,0,0,
s 30 1S6@ DATA 149,160, 5, 133, 160, 168,8,5,60,2,0,@,0, 195, 765 0,0,0,0,0,0,0,0
6,129, 160,65, 162, 160 5,170,152 | B 1870 DaTa @,0, ,0,0,0,0,0,0, | 03 2200 DaTa 2,0.0,0,0,0,42,0,0
4 B.1,106, 1641 ©,42,0,0,170, 128, 2, 342 ,170,128,2, 166, 160, 6, 149 823
3l AZ 157@ DATA ©,0,166,128,2,149, | 35 1880 DATA 168, 160, 2, 149, 160,
12\8,2,133,160,5, 129, 16@,6, 12 6,133, 160,6, 129, 160 ,130,16 | 13 2210 DaTA 16@,6,133, 160,65, 12
o 9,160, 1458 @,5,162, 1695 9,16@,6,129,160,6, 129, 160 .5,
g 42 1580 DATA 6,162,160,5,170, 14 EEB lEI‘EE' I:IF-‘ITH 160@,6,170,160,5,17 1EE 15@ 1535
3, %,1,106,64,0,85,0,0,0,0,36,9 @,160,1,1@5, 160, 0, 85, 160,2,1 | 91 2220 DaTa 6,161,160,5,170, 12
33 33 16@ 1637 8,1,106,0,2,684,2,0,2,0,62,68
3, CB 1SS@ DaTA ©,0,0,0,2,0,@,42,0 | BA 1900 DATA 6,158, 160,5,170, 12 3
A ,0,170,128,2,170, 160,656,578 8,1,105,0,0,684,0,0,0,0 ,0,810 | EE 2232 DATA 9,0,2,0,0,0,10,138
. Bl _16@@ DATA 16E,1E6@,6, 143, 160, ,0@,26,170, 128,22, 1656, 160,6,8
- 6,133,160,6,129,160,6,161,16 | 14 1510 DATA 0,0,0,0,02,0, 10, 160 26
@,5,170,1737 ,@,26,1E60,0, EE 128 a 6 512 @A 224@ DATA 149,160,6,133, 160,
2, B4 1619 DATA 160,1,106,160,0,85 | 4B 1928 DATA 128,0.5 .128,0,5, 12 6,129,160,6,129, 16@,6, 162, 16
=7 ,160,0,0,160, 2,128, 160, 6, 128 8,0,6,128,0,6,138,0,6,170 85 @,6,170, 1702
, 168, 1418 a SC 2250 DATA 128,6,154,0,6,143,
a, 85 162@ DaTa E.162,160,5,178,12 | 5B 1330 DATa 12B,E, 1656 ,160,6, 14 2,6,158,0,6, IEE @ 6,128, '3 8"1
o B8,1,106,2,0,85,0,0,02,@,251, 1 9,160,6,133,160,6, 129, 160 .6, 5
074 123, 160, 1664 3F. 2260 DATA 6,128,0,10,160,0,2
B, SE 1630 DATA 0,0,0,0,0,0,0,2,0, | 97 1542 DATA &, 129,160,10, 162, 1 6,160,0,21,64,0,0,0,0,2,577
16 ©,2,0,2,168,@,2,170 E8,26, 166,168, 21, BS | B0,0,2.0 | 44 2272 DaTa ©,0,0.8,0.0.0. 162,
DF 1640 DATA 17@,8,18,30, 128,26 245, 1428 160,2,170,160, 1@, 154, 128, 25 |
16 .22,128,20,6,128,0, 165, 128,2 | €4 1950 DATA 0,0,0,0 ,2,0,0,12,0 972
e3 ,170,1194 ,0,26,08,0,20,0,0, 56 25 2280 DATA B6,128,26,282, 128,82
20 165@ DATA 128,10,170,128,26, | 35 1960 DATA 2,0,0,42, 0 ,0,105, 0 5 6,128,26,6,128,26,138, 128,
“é 1S4, 128,26,90, 128, 26, 22, 128, ,@,90,0,0,25,0,0, 26, 290 . 170, 1194
8 26,6, 128, 1974 7C 1970 Dala ©,0,25,0,0,25,0, @, | =8 Easm DATA 128,5, 166, 128,1,86
E 79 155@ DFITPI 26,138,128,22,170, £6,0,0,75,0,0, EE a, 13@ ; 1268, 8, 6,128, ﬂ E 128, 3, E lEE
! 160,5,17@, 160, 1, BS, 54,0, 0 ,@, | B 1580 DATA ‘e, 26,0, 8,442,128, 0, L1044
70 144 1273 108,126,0,65,64,0,0,0.168 74 | 33 2380 pata 2.6,128,0, 10, 160, 0
SF 1678 DATA O, 2,2,0,0,0,10, 160 & ,26,160,8,21,64,0,0,0,195, 77
a1 ,@,26, 160, 0 EE 125 ﬂ E 512 D& 1332 DATm 0,0,160,0,1,160,0, @
ks 2 DC 1680 DATA 128,0,6,128,0,6, 12 1,64,2,0,0,0,2, 160, 0, 548 SC 2310 DATA 0,0,0,0,0,0,0,0,0,
- 8,e,5,128,0,6,138,0,6,170,85 | 9@ 2000 DATA €, 160, °,5, 150,0, 1, 0,0,0,0,0,0,@,0
be p 160,@,1,160,0,1,160.0,1 815 84 2320 DATA 0.0.0,0,0,0,0,0, 2,
" BF 1699 DATA 128,6,166,160,6,14 | 92 2010 DATA 160,01 ,16@.@, 1, 16 160,@,6,162,128,5, 170 633
3,16@,6,129,160,E, 129, 160, 6, ®,2,129,160,5, 129, 168,6,130, | 42 2330 DATA 160,1.183. 16@,1, 16
i 129, 16@, 1660 : 160, 1364 s,160,1,161,6%,1,160,0, 1, 16¢
i S2 178@ DATA 6,162,160,10,172,1 | 66 2020 DATA 6,178, 128,5,170,0, ,@, 1364
g ! es8,26,154,0,21,69,0,0,0, 0, 20 1,104,0,0,84%,0, 2,00 ,93,761 C7 2340 DATA 1,160,0,2,168,0,6,
12 ,926 BC 2038 DATA 2,0,2,0,0, 0,10, 160 168,0,5,60,0,0,0,0,7,537
73 171@ DATA ©,0,2,0,0,0,0,0. 0, 8,26, 16@,8,22,128,0,6,512 A4 2350 DATA ©,0,0,0,0.0.0.0, o,
i ©,0,0,0,0,32,0, 32 S8 2040 DATA 128,160,€,130 160, 2,0,0,0,0,0.0,0
e DD 1722 DATA 42,56,0,170, 160,2, 6,130, 128,6,138,0 ,6,138,0,6, | BE 2360 DATA B, @,0,42,0,0,170, 1
3 166,160,6,149, 160,56, 133, 168, 168, 1310 Ea,e,155,1am,s,15@,15@,5,133
Bo 6,129, 1545 83 2050 DATA 0,6,168,0,6,170,0, ,1123
g7 A2 1730 DATA 64,6,128,0,6,128,0 5,154,0,6,154,128,6,150,160, | 10 2370 DATA 160,5,161,64 6,170
,E,128,0,6,128, 160, 6, 129, 160 1114 ,0,5,17@,128, 1,90, 160, 2, 150,
70, 10855 S8 2060 DATA 6,133,160, 10, 162, 1 160, 1433
g 1A 174@ DATA 6,162,160,5,17@, 14 68,26, 166, 168 EI 65,80,0,0,Q S8 2380 DATA B, 1E65,168,5,170, 16
4,1,106,64,0,85,0,8,8,8, 139, 28,1195 e,1,106,128,@,85,0,0,0,0, 28,
5”5 1042 E4 2870 DATA 0,0,0,0 ,0,0,0,42,0 1014
. FC 1750 DATA 2,0,0,0,0,0,0, 13, 1 .0,106,0,0,90.2 .0 238 Ci 2390 DATA 0,0,0,0,0,0,0,0,0,
= 1 60,8,26,160,0,22,128,0, 506 30 2080 DATA 26,0,0,28 ,0,0,26,0 2,0,0,0,40,0,0, 40
2 1 3C 1760 DATA 6,128,0,6,128,0,5, ,0,26,0,0,26,0,0,26, 156 4C 2400 DATA 104,0,0,104 ,0,0,17
4 128,0,6;128,0, 166, 128,2,170, | FS 2050 DaTA ©,0,25.0 .0,25,0,0, 2,0,1,170,0,1,104,08,0, 104 75
= 1002 26,0,0,26,0,0,26,0,130 g
I.JéE SC 1778 DATA 128, 1@, 154,128,256, | AD 2100 Uﬁl’ﬂ ‘2 EE 0,8, _'lﬂlE i28,8 e 410 DATA 2,0, ig4,@,0,124,@,
: B6,128,26,86,128, 26,6, 128, 26 ,106,128,0,85,0,0,0,0, 131, 71, ®,104,0,0,104,0,0,104.0,520
=@ 10,128, 1224 0 BE 2420 DATA e, 1@% o m 1m5 e,a,
h 07 178@ DATA 26.138,128,22,170,| 35 2110 DATA 0,0,0,0,0,0,0,0,0, S0,2,0,20,0,0,0,0,26, 346
D4 2430 DATA 0.0 2,0.0,0,0,0,0,
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@,0,0,0,0,0,8,0 ; A3 537 DATA 6,6,0,0,0,0,@,0,12
33 2440 DATR'0.0.0,0,0,0,0,0,10 | SAMPLER 64 AF 538 DATA ©,0,0,0.0.0.0.0.0
,130,160,26,134, 160,22, 134, 7 : . 33 DATA 9,0,0,0,0,0,0,8,0
76 Continued from last issue AD S4O DATA 2,0.0.0.0.0.0.0,0
3@ P4S@ DATA 128,6,134,128,6,13 SA S41 DATA 0,0,0,0,0,6,1,1,8
Y4, ,1268,6,134,128,6,134, 126,E, ; 2F 542 DATA 6,6,6,6,6,6,B,5,48
138,128, 1478 . FREERRRASIRTR 2 2E S43 DATA 6,E,E,5,6,6,6,6,48
12 2460 DATA 6,170@,128,5,170, 16 20 S44 DaTa 6,6,6,6,65,5,6,5,48
@,1,166,160,1,69,64,0,0,0,8, BC ©S45 DATA 6,6,6,6,6,6,6,6,4A8
1100 95 5 CH=0:L-33085 14 S46 DATA 6,6,6,6,6,6,1,1,38
3C 2470 DATA 0,0,0,0,0,0,0,8,0, @E 10 POKES328B0,0:POKES3IZE1,0 ] T e e G e B e
2,0,0,0,0,0,0,2 SE 2@ PRINT"CCLR1" 90 S48 pDATA'1,1,1,1,1,1,1.1.8
BE 2480 DATA 0,0,0,0,0,0,0,9,1 1S 3@ PRINT"DATA LOADER 3" 8C 549 DAaTA 1,1,1.1.1.1.1.1.B
,8,16@,26,1,160,22, 1,380 1A 4@ PRINT"CHOME,DOWN2IPOKE LD | D2 S5@ DATA 1,1,1,1,1,1,1,1,8
2B 2490 DATA 128,6,2,128,6,134, CATION: "L bc S5s1 DATA 1,1,1,1,1,1,1,8,7
128,6,134,128,5,134,@,1,178, | E1 S@ FOR I-1 TO 8 D3 SSz2 DATA 0,0,0,0,0,0,0,0,0
2,1110 9a 60 READ A D8 553 DATA @0,0,0,0,0,2,0,0,0
06 2500 DATA 1,170,0,1,104,0.0, 9A ES5 IF A<@ THEN 120 SF S54% DAIA 0,0,0,0,2,0,0,0,0
104,2,0,00, m.@l ,0,2,462 F@ 70 POKEL,A:CH=CH+A:L=L+1 SE 555 DAaTm 2,0,0,0,2,0,0,0,0
a4 351@ DHTH ’.E.B.B.ﬂ.ﬂiﬂ.ﬂ,m. D2 8@ NEXT 90 556 DATA 0,0,0,8,0,0,1,0,1
2,0,0,0,0,0,0,0 YE 3@ READ 5un dC 557 DATA 2,0,0,0,0,0,0,0,0
Sz 2520 DaTa 0,0,0,0,0,0,0,0,42 30 108 IF SUM<>CHTHEM PRINT"CHE | C3 SSE DATA 2,0,0,0,0,0,0,0,0
,4@, 168, 106, 185, 168,90, 105, B CKS5UM ERROR IN LINE"PEEK¢E4> | CZ2 559 DATA 0,0,0,0,2,0,0,0.0
EH *25E+PEEKC(E3) : STOP Cl S6@ DATA 2,0,0,0,2,0,0,.0,0
FO 25380 DATA 160,26, 10S, 16@, 26, 94 110 CH=8:G0TO 4@ Ce S61 DATA 0,0,0,0,0,0,0,0,0
185, 160,26, 105, 160, 26, 105, 16 FE 120 PRINTI"READY TO SAUE PROG | @7 5SE2 DATA 2,0,2,0,2,0,0,0,0
@,26,170, 160, 16E0 Ran" Qe 563 DATA 2,0,0,0,2,0,0,0,0
2C 2548 DATA 26,170, 160,22, 1@5, ES 132 PRINT:PRINT"PRESS RETIURN | ®S SE% DATA 0,2,2,0,0,2,0,0,0
128,4,81,0,0,02,0,2,0,0,0,E56 2 @t 565 DAIA 0,0,0,0,0,0,0,0,0
ARE 149 GETAS:IFAS<>CHRSC(13)THEN | %8 566 DATA ©,0,0,0,0,0,0,0,0
EC 2550 DATA 0,0,0,0,0,0,0,0,0, 140 %A 5B7 DATA 0,0,0,0,0,0,0,0,0
0,2,0,0,0,0,0,0 35 15@ PRINT"CCLRIPOKE 43,1:POK | 49 SEB DATA 0,0,0,0,0,0,0,0,0
EF- 256@ DATA ©,8,0,0,@,18,2, 178 E4Y4,B8: POKE4S, @: POKE4Y6,54%:Sau | 3% SES DATA 0,0,0,0,0,0,0,169,1
,26,6,128,26,6,128,26, 138,62 E"+CHRSC(34); B3
Y S2 160 PRINI"SAMPLERE4"+CHRSc34 | FB S70 DATA 5,133,1,120,1E9,11,
AC 2570 DATA 128,22,154,0,5, 168 T B LUl 1F. ooy
,0,1,168,0,2,170,0,6,154,0,9 | 4E 170 POKEG31,13:POKEE32,13:P0 | 7C 571 DATA 208, 1E3,1765,162,0,1
78 KE138,2 41,5,220, 1882
@A 2580 DATA 6,15%,128,10,22,12 | CE S00 DATA 0,0,0,0,0,0,0,0,0 35 572 DaTA 142,7,220,173,13,22
8,26,6,128,21,5,64,0,0,0,223 | A3 SOl DATA ©,0,0,0,0,6,1,1,8 @,1E3,285,3963
821 Bt 5S@2 DATA 6,0,0,0,0,2,0,0,5 F3 573 DATA 141,15 229,173,13,2
AS 2550 DATA ©0,0,0,0,0,0,0,0,0, | @B 503 DATA 0,0,0,0,0,0,0,0,0 £@,'t1,16,839
®,0,0,10, 162, 168, 26, 366 @A S@4 DATA 9,0,0,0,0,0,0,0,0 3F S74 DATA 201,0,240,11,169,15
OC 2600 DATA 16B,168,22,133, 160 81" 505 DaTA 1,1.1.1.1,1,1,1,8 , 141, 24,801
,6,129, 16@,6,129,160,6,130,1 | D2 506 DATA 1,1,1,1,0,6,1,1,12 A3 575 DATA 212,32,53,240,76,28
E@,5,162,1703 1E 507 DATA 6,0,0,0,0,0,1%,14,3 ,240, 169, 1056
19 2610 DATA 160,6,170,160,5. 17 4 33 576 DATA 0,141,24,212,32,59,
©,16@,1, 185, 16@, @, 85, 160, 2, 1 AA 508 DATA 14, 14,14, 14,14,1%,1 24@, 76, 7B4
28, 160, 1632 4,114,112 ES 577 DATA 2B,24@, 160,08, 145,25
53 2620 DATA 6,130,16@,5,172,12 | B@ 503 DATA 1%,1%,1%,1%,0,0,1,1 1,230,251, 1385
8,1,106,0,0,684,0,0,0,0, 146,9 , S8 79 578 DATA 208,8,230,252, 165,82
6 44 512 DATA 1,1,1.1,1.1.1.1.8 =, 201,208, 1524
B3 ZE30 DATA 0,0,0,0,0,0,0,0,0, JE 511'DATA 1,1,1.1,8.E,1,1,12 Cl S79 DATA 240,1,96,76,112,243
0,0,0,0,0,0,0,0 Bl 512 DATA 6,0,0,0,0,0,0,0,65 8,169,937
BF 2640 DATA ©,@,2,170,160,6,17 7@ 513 DATA ©,0,0,0,0,0,0,0,0 25 58@ DAlm ©,133,251,169,12,13
o, 16@,6,166,160,6,149, 160, 6, BS 514 OATA 2,0,0,0,8,8,1,1,2 3,258, 76, 1826
133, 1454 BE 515 DATA 1,1.1.1,1.1 1.1.8 64 5H1 DATR @©,C40.0,0,0,0,0, 120
ES 2650 DATA 160,5,2,188,0,10@,1 CC S16 DATA 1,1,1,1,0,5,1,1,12 . 360
28,0,42,0,0,168,0,2, 160, 160, S3 517 DATA 6,0,0,0,0,0,14,14,3 | DE SB2 DATA 169,11,1%1,17,208,1
i 1S " E9,53,133, 301
SC 2E6@ DaTa 65,13@, 160,656,170, 16 39 S18 DATA 14,1%,14,14,14,614,1 | 24 S83 DATA 1,160,0,169,0,133,2
®,6,17@,160,5,85,64,0,0,0, 32 Nl 1o 51,169,883
,1154 SE S19 DATA 14,14,14%,14,0,0,1,1 | F? SBY DATA 12,133,252,177,251,
EE 2670 DATA 0,0,02,0,0,0,0,0,0, 5B 141 .24 212, 1209
0,0,0,0,0,0.0,0 71 S2@ DATA 1,1,1.1.1.1.1.1.8 Bt 58S DAaTa 162,0,232,2°4,5,P08
@2 2580 DATA 0,0,0,10,0,0,42,17° 3 51 0DATR 1.1,1,1,9,6,1,1,12 , 251,208, 1282
B,0,42,128,0,170,160,1,170,8 7F S22 DATA 6,0,0,0,0,0,0,8,6 €56 5SB6 DATA P2E,241,2318,252, 165
51 BE S23 DAIA ©,0,0,0,0,0,0,0,0 , 852,201,208, 1757
28 26390 DATA 160,1,170,160,1,17 BF %524 DATA 0,0,0,0,0,0,1,1,2 J& 587 DAIA 2@8,233,76, 165,241,
@,16@,1,17@,160,1,170, 160, 1, E"i_ =T = 2 T s e e e Lt B0, i 1055 - 2,0,169,10852
106,128, 1719 fAE° S26 DATA 1,1,1,1,0,5,1,1,12 75 SBB DATA 1,133,65,76,80,248,
37 2700 DATA 0,106,178,0,P6,0,0 F3 587 DATA 6,0,0,0,0,0,1%,1%,3 165,65,82S
,21,0,0,0,0,0,0,0,101,382 4 @s 589 DATA 201,1,208,3,76,95,2
33 2710 DATA 0,0,0,0,0,0,0,0,0, C3 528 DATA 1%,14,14,1%,1%,6 14,1 4@, 201, 1026
2,0,0,0,0,0,0,0 4, 14,112 1C S50 DATA 2,24@,3, 76, 165, 241,
EF 2720 DAla 2,0,0,170,160,1,17 BB 529 DATA 14,14,0,0,0,0,0,0,2 76,32,835
2,160,1,170,160,1,170,160, 1, g EB 591 DATA 241,0,0,0,0,2,0, 163
BES 2738 DATA 7 Al 0,0,0.2,0,6,1,1,8 ATA ©,133,251,169,12,13
E.15@1Ifl-‘rjél??iﬁjé:i‘?'?]é??éjé:i? BE5 532 DATA 6,0,0,0,0,0,02,0,6 3,852,189, 1115
170,160 1815 24 S33 DATA ©,0,0,0,0,0,0,0,08 B4 593 DATA 2,133,65,169,5, 133,
BA 2740 DAaTA 1,170,16@,1,170,16 | EB 534 DATA 0,0,0,0,0,0,0,0,0 1,120,628
®,1,85,64,0,0,0,0,0,0,0,812 Ea 535 DATA @0,90,0,0,0,0,.0,0,@ Bl 534 DATA 169,11,141,17,208,1
@F 536 DATA ©.9.0.0.0.5.1.1.8
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4

| g
1F
38
3@
A
Ad
3E
3a
01

ED
3@

TE
E@
JE
0e

BA

1B

63,176, 162, 1053

595 DATA @,141,6,220, 142, 7, 2
20,173,903

S35 DATA 13, 220,169,25,141,1
S,220, 16@, 563

597 DATA @, 162, B,169,0,133,2
, 24,4598

S8 DATA 173,13,220,41, 16, 24
2,302,169, 902

S33 DATA 1S,141,24,212,56,38
, 2,202, 630

BOO DATA 208 ,237,165,2,145,2
51,230,251, 1489

601 DATA 2088 ,230@,252, 165, 2
S2,201, 208, 1524

602 DATA 240, 11,76, 215 ,2ue, 1
E9,2,141, 1093

E@3 DATA 24 ,212,76,238,240, 7
6,112,243, 1221

604 DATA 0,0,0 ,0,0,0,0,0,0
665 DATA 2,0,02,0,0,0,0, 120, 1

ze

B0 DATA 169,11,141,17,208,1

69,53, 133, 981

607 DATA 1, 169,@,133,251, 169
,12,133, BEB

608 DATA 252,1608,0,177,251,1

33,2,160,1135

602 DATA B, 165 ,2,10,133,2,17

&,29,525

610 DATA 169,0, 141,224,212, 23

4,234,234, 1248

611 DATA 234,135,208,237,230

,851,208,8, 1512

El2 DATA 230,252, 165,252, 201
,208, 240, 15, 1563

613 DATA 76,50,241,234,234,2
34,234, 169, 1472

614 DATA 15,141,24,212,76,70
,241, 76,855

E1S DATA 165,241,0,0,0,0,0, 1

20,526

616 DATA 169,11, 141,17,208,1

£9,53,133,301

617 DATA 1,160, 255,169,192, 133
,251,163, 113\

618 DATA 2@7,133,252,177,251
,141,24,212,1397

613 DATA 162,0,232,224,5, 208
,251,136,1218

620 DATA 192,255,208,239, 198
,852, 165, 252, 1761

E21 DATA 201,12,208,231,7E,2
11,1@,@,949

622 DATA ©,0,0,0, 165,566,201,
1,433

623 DATA 24@,3,76,224,9,76,2
11,1@,849

624 DATA 0,0,0,0,120,169,11,
141,441

625 DATA 17,2@8,1659,53,133,1
, 163, 255, 1005

626 DATA 133,251,169,207,133
,B52,160,0, 1305

627 DATA 177,251,133,2,160,8
,165,2,898

628 DATA 74,133,2,176,31, 168
@,141,726

623 DATA 24,212,234,234,234,
135,208,238, 1520

B30 DATA 198,251,234, 165,251
,2@1,255, 208, 1763

631 DATA 8,198,252, 165,252, 2

21,12,240@, 1328

632 DATA 14,76,1589,241,234, 2

34,234, 169, 1401

633 DATA 15,141,24,212,76,21
9,241,76, 1004

634 DATA 211,10 ,234,9E6, 160, 0
, 169,02, 880

635 DATA 153,2,4,153,0,5, 153
,8,468

636 DATA 6,153,0,7,153,0, 216

SE
Ce
cF
55
70
2]%)
i
i
4a
3D
FD
B7
75
16
E@
JE
08
53
g7
OA
ad
50
EA
3A
=121
a3
D4
oz
b F
aF
F7
cB
AE
b )
B
B3
ES
=13
L4151
CE

BA

,153,688

637 DATA ©,217,153,0,218,153

8,219,960

638 DaTa 2p0@,2e8,229,

85,680,242, 1284

633 DATA 201,255,240, 12,153,

2,4,169, 1834

E4@ DATA 1,153,0,216,200, 76,

38,242,926

E41 DATA 7E,119,242,32,32,16
18,5, 540

642 DATA 19,19,32,19,15,1,3,

5,114

E43 DATA 32,20,15,32,19,20,1
,18,157

E44 DATA 20,32,19,1,13,1B,12
,S,118

645 DATA 32,1E,12,1,25,9, 14,

7,116

E4E DATA 32,255,0,165,65, 201
,B,208, 986

647 DATA 3,76,211,1@,201,1,2

@8,3,713

648 DATA 7E6,5,242,76, 16@,243
, 32,240, 1074

E4S DATA 242,234,234%,234,234
, 120, 169,11, 1478

652 DATA 141,17,208,160,0,13
2,851,169, 1078

B51 DATA 12,133,252,177,851,
141, 24,212, 1202

6S2 DATA 173,1,220,201,251,2
4@,21, 162, 1269

B53 DATA @2,232,224,5,208,251
,200, 208, 1328

ES4 DATA 23%,230,252, 165, 252
,201, 208,208, 1750

BSS DATA 226,76,211,10@, 165, 2
S1,141,119,1193

ESS DATA 2,165,252, 141,120,2
,173,1,856

E57 DATA 220,201,255,208, 249
,177,851, 141,170

ES8 DATA &24,212,173,1,220,20
1,239,2408,1310

659 DATA 18,162,0,232,284,5,
208,251,1100

660 DATA 200,208,234,230,252
, 165,252,201, 1742

661 DATA 208,208,226, 165,251
,141,121,2,1322

EB2 DATA 1ES,252,141,122,2,7
§,08,243, 10281

663 DATA 0,0,0,0,0,0,0,173,1
73

EE4 DATA 1,22@,201,233,208,2
45,173,1,1292

665 DATA 220, 201,255, 208, 249
,86,@,173, 1402

666 DATA i20,2 J141,113, 240, 1
41,154,241, 1152

B67 DATA 174,122,2,142,
4@,202, 142, 1160

668 DATA 129,241 ,76,211,10,0
,0,0,E67

663 DATA 163,12,141,113, 40,
141,47,241, 1104

678 DATA 141,154,241
,B41, 162,208, 1527
671 DATA 142,136,240, 142, 86,
241,202, 142, 1331

672 DATA 129 241,142,196, 241
, 168,255,141, 1514

673 DATA 152, 241 .169,0,141,4
3,241,76,1123

E74 DATA 211, 12,0,169,12, 141
,113,24@,8986

675 DATA 141,47,241,141, 154,
241,141,239, 1345

E76 DATA 241, 162,208,142,136
,B40, 142,86, 1357

677 DATA B41,202,142,129, 241
, 142,196,241, 1534

16@,2,1

136,2

,141, 239

7A
o
B7
FC
ED
35
Os
B8
cC7
a7
EA
BE
SE
F1
SF
56
1A
7e
EB
30
7F
2E
A8
F1l
Bl
s2
FE
ag
ar
BC
i2
61
i
86
51
10
En
RE
33
Fl
b

78

678 DATA 163,255, 141,192,241
,169,@,141, 1308

679 DATA 43,241,76,595,11,0,0
,169,63s

EB@ DATA 12 141,113,240, 141,
47,241,141, 1076

681 DATA 154,241 141,239, 241
,162,208, 142, 1528

682 DATA 136,240, 142,66, 241,
20z, 142, 129,1318

683 DATA 241,142, 196,241, 169
,255, 141,192, 1577

684 DATA 241,163,0,141,43,24
1,76,224,1135

EBS DATA 3,0,0,0,0,02,0,160,1
&9

EBE DATA @,169,0@,153,0,4,153
,0,479

667 DATA S,153,0,6,153,0,7,1
53,477

EB8 DATA @,21B,153,8,217, 153
,@,218, 957

683 DATA 153,0,219,200,208,2
29,160,0, 1163

690 DATA 185,60 , 242,201,255,
240,12, 153, 1348

691 DATA ©.4. 169 ,1,153,2,218
, 200, 743

692 DATA 7E,193,243,173,1,28
©,201,239, 1346

E93 DATA 208 ,B49,173,1,220,2
21,255,208, 1515

B394 DATA 243,120, 169,11, 141,
17,208, 169, 1084

695 DATA ©.133 ,251,169,12,13
3,252,160,1110

636 DATA oy ey 193,2,173
.1,220,8957

697 DATA 201,251,240, 45, 150,
B,1E65,2,1072

698 DATA 19,133,2,17E, 25, 169
,@,141 ,E56

E39 DATA 24,212, 234,234, 1386,
208,239,230, 1517

700 DATA 251 ,E08,8,230,252, 1
65,252,201, 1567

701 DATA 208,240, 11, 76 240, 2
43,169, 15, 1202

702 DATA 141 ,C%,P12, 76,11, 24
4,76,211,995

703 DATA 10, 165,251, 141,118,

2,165,852, 1105

704 DATA 141 ,120,2,173,1, 220
,201,255,1113

785 DATA 208, 243,162,0,177,2

S1,133,2, 1180

706 DATA 173, 1

40,40, 160, 1274

707 DATA 8, 165,2,10,133,2,17

6,23,519

708 DATA 168, 0, 141,24, 212, 76
, 128, 244, 994

703 DATA 230,251,208,8,230, 2

S2, 165,252, 1596

710 DATA 201, 208 ,240,11,76,5

9,244, 169, 1208

711 DATA 1S, 141 ,B4,212,76,66
,244, 165, 863

712 DATA 251,141,121,2, 165, 2

S2,141,182, 1195

713 DATA 2 , 76,136,244, 76, 122
JB44,234, 1134

714 DATA 135 ,2@8,198,7E,89, 2

44, @,173,1124%

715 DATA 1139,2,141,43,241,17

4,128, 2,841

716 DATA e L T

2,173,181, 1021

717 DATA 2,201
,BE, 241,982

718 DATA 76,168, 244,202, 142,

86,241,173, 1332

719 DATA 121,2, 141, 192 ,B41,1

73,122,282, 254

, 220,201,239, 2

,128,176,5, 142
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87 722 DATA 141,186,241,173,120 e, 32, 256 32,149
2,141,239, 1253 D1 761 DATA 32,32,32,32,32,32,3 | EC B24% DATA 19,21,18,5,32,25, 15
31 721 DaTa 241,76,211,10,0,0,0 2,382,256 ' .21, 156 :
,165, 783 € 762 DATA 32,1,32,19,32,4,32, |75 805 DaTA 32,23,9,19,8, 32,20,
1E 722 DATA B5,201,1,P40,3,76,2 E, 158 15,158
11,10, 807 95 763 DAala 3=2,7,32,8,32,10,32, |51 806 DaTa 32,5,18,1,13,5,32,1
78 723 DATA 173,113,240,141,255 11,164 8,131
,855,173,136, 1486 11 784 DATA 32,12,32,58,32,32.3 | A6 807 DATA 1,13,186,12,5, 32, 32,
23 724 DATA 24@,141,255,255,0,0 e, 32,262 32,143
,B,2,891 30 765 DATA 32,32,32,32,32,32,3 |81 808 DaTa 32,32,32,32,32,32,3
68 725 DATA 2,0,0,0,0,0,0,120,1 2,32,256 2,32,256
2e F@ 786 DATA 32,32,32,32,32,32,3 | 84 803 DATA 32,32, 32 38, 32,32 3
A2 726 DATA 169,11,141,17,208,1 c,32,256 E,32, 256
6@,@, 169,875 FB 767 DaTa 77,32,32,32,32,32,3 | SF 810 DaTa 32,3z2,32,32,32,32,3
76 727 DATA @,133,251,173,113,2 2,32, 301 e, 32,255
4@,133, 252, 1295 . 33 7EB DaTa 32,32,32,32,32,32,3 | @2 811 DATA 32,32,32,32,32,32, 3
23 728 DATA 177,251, 141,24,212, 2,32,256 2,332,256
162,0,232, 1199 34 7639 DATA 32,32,32,32,78,32,3 | 60 B12 DATA J2,32,32,32,32,32, 3
B7 729 DATA eeq 5,2@8,251,234,2 2,32, 38 s s
34,200, 208, 1564 D7 778 DATA 32,32,32,3 ,»32,32,3 | A® B13 DATA 32,32,32,32,32,32,3
DS 730 DATA 233 23@,252, 165, 252 e,32,256 2,32, 256
.205,136, 240, 1718 3a 771 DaTa 3,38,32,32,32,32,3 | 95 814 DATA 32,32,32,32,32,32,.3
A3 731 DATA 208,230,76,11,245,0 2,32,258 2,285,243
,8,120,890 C7 772 DaIa 32,32,38,32,32,32,2 | D3 815 DATA 47,14,2855,0,02,2,0,1
CC 732 DaTA 169,11, 141,17,208,1 S5,0,447 E@,476
E@,@, 169,875 SA 773 DATA e,e,0,0,0,80,0,141, | 74 B1E DATA O, 169,0,133,251, 169
18 733 DATA a 133,2%51,173,113.82 == . 12,133, 667
49,133,252, 1295 CO 774 DATA 94,246,160,@,185 1% | .32 B17 DATA 252 ,169,@, 145,251, 2
47 734 DATA 177 ;251,141 P4, 212 9,246,285, 1285 @Q,208,251, 1478
162,0,232, 1133 21 775 DATA 5& 246,240,8,200,19 | 23 618 DaTa 230 ,B52, 165, 252, 201
DY 735 DATA EEH 1,208,251,200,2 2,21,208, 1209 ,208,208, 241, 1757
@a,241,230, 1563 FS 776 DaTa 243,76,116,11,192,1 | @0 819 DaTa 169,0,133,65, 76,211
ES 735 DATA EEE 165,252,205, 136 @,176,12,835 ,10,0,664
,24@,208, 232, 1530 3F 777 DATA 185,181,246,141,42, | As 820 DATA 2,0,0,0,160,0, 169,08
BE 737 DaTa S8, m e.,0,0,0,0,1E6@, 245,32, 16, 1088 , 329
258 DA 778 DATA a&a 76,116,11,185,1 | SF 821 DATA 153,0,4,153,0,5, 153
1S 738 DATA ©,169,1,153,0,216, 1 Bl,246, 141 1251 , 8,468
B5,88,B12 4@ 779 DaTaA 253 ,246,32,16,247,7 | B3 B22 DaTA 5,153,@,7,153,0, 215
4S 739 DATA 245,201,255,240,7, 1 6,116,11,997 ,153, 688
53,0,4,110S FC 780 DATA ©,0,2,0,81,87,69,82 | 63 B23 DATA ®,217,153,@, 218, 153
EE 742 DATA 202,76,66,245,76,11 ;319 ,@,219, 960
B,11,32,822 CE 781 DaTa 84,89,85,73,73,80,6 | 7C B4 DATA 200,208, 227,76,48, 2
ES 741 DATA 32,38,32,32,32,32,3 5,B83,638 47.@8,2, 1ee6
g,32,258 1E 782 DATA 68,70,71,72,74,75,7 | SB B25 Dala e,0,0,0,0,0,0, 169,1
DA 742 DATA 32,32,21,19,5,32,20 E,58,564 £
.B,169 61 783 DATA 0,0,0,0,0,0,0,0,0 7 B26 DATA @,133,251,160,0, 169
S3 743 DATA 5,18,5,32,11,5,25,1 | AB 784 DATA 2,0,8,0, 10 3 E,?,HH ,1,153 B67
5,121 BE B27 DATA ®,216,153,@,217, 153
B 744 DATA 46,46,46,32,32,32,3| BE 78BS DATA E,5,4,3,2,1,10,3,40 8,218,957
2,32,298 B3 828 DaTa 153,0, 219,200,208, 2
41 745 DATA 32,32,32,32,32,32,3| D3 786 Data 8,7,6,5,4,3,2,1,36 41,165,251, 1437
2,32,258 25 787 DATA 0,0,0,0,0,0,0,0,0 43 829 DATA Eml @,208,3,75,49, 2
11 746 DATA 32,32,32,32,32,32,3| 24 788 DaTA 2,0,0,0,0,0,0,0.0 48, 201, 986
2,328,855 CF 7839 DATA 0,0,0,0,0,0,0,120,1 | 35 832 DATA 1 +208,3,76,91, 248, 2
25 747 DATA 78,32,32,32,32,32,3 20 @1,2,830
2,32,3p2 E5 738 DATA 169,11,141,17,2¢8,1 | S8 831 DATA 208, 3,765,133, 248, 76
C2 748 DATA 32,32,32,32,32,32,3 69,53,133, 581 ,175,248, 1167
2,32,256 11 791 DATA 1 16@,255,169,0,133 | AS 832 DATA 169, 52,133,1,160,0,
80 743 DATA 32,32,32,32,77,32,3 ,&51, 169, 1138 185, @, 700
2,32, 301 75 792 DATa 207,133,252,177,251 | S& B33 DATA £@8,153,8,4, 185,08, 2
B0 750 DATA 32,32,32,32,32,32,3 141,284,212, 1397 @9,153,912
2,32,2586 20 793 DATA 162 ,@,232,224,10,22 | D@ aa& DATA ®,5,185,0,210,153,0
SBE 751 DaTnA 3s,3z,3z,3=,32,32,3 B,251,13E 1233 6,559
2,32,2856 D3 734 DATA 152 £55,2@8,239, 196 | S6 835 DATA 185,0,211,153,0,7,2
85 752 DATA 32,17,38,23,32,5,32 ,252, 165,252, 1761 @2, 208, 564
,18, 131 DC 735 DaTA 201,128,208,231,96, | SF 836 DATA &2g, 169,53,133,1 .23
Ce 7S3 DATA 32,20,32,25,32,21,3 @,8,173,1037 @,251,76, 1142
2,9,203 Cl1 736 DATA 125 ,B41,141,237,246 | 26 837 DATA 2e2,11,189,52,133, 1
25 754 DATa 32,15,32,16,32,32,3 , 173,129,241, 1533 . 168,08, 728
2,32,223 B2 737 DATA 141,241,246,173,154 | DB 838 DATA 1es,0,212,153,0,4,1
@7 755 DaTe 32,32,32,32,32,32,3 41,141,180, 1347 BS,0,732
2,32,856 OF 798 DATA E&? 76,224,246,0,9, | BD B33 DATA 213,153,0,5,185,0, 2
2A 756 DATA 32,32,32,32,32,32.3 @,@,793 14,153 3g3
£,32,256 S0 ?ss DATA @,0,0,0,0,0,0,160,1 | E7 840 DATA O ,6,185,@,215,153,0
FS 757 DaTa 32,32,32,32,32,382,3 E@ . 7,566
g,32,2856 CB 800 DATA @,185,72,247,201,25 | 7F B41 DATA 2ee, 208,229, 169,53,
28 75SB DAaTa 32,32,32,32,32,32,3 5,84@,12, 1212 133,1,230, 1223
2,32;256 @6 801 DATA 153 ,@,4,169,1,153,8 | 7E 842 DaTA 251 76,202,11,169,5
23 758 DATa 32,32,32,32,32,32, 3 ,216,696 2,133,1,895
2,382,256 AS 802 DATA 200, 76,50,247,76,16 | 1@ 843 DATA 160@,8,185,8, 216, 153
S6 7E@ DATa 32,32,38,32,32,32,3 4,11,32, 68586 ,@,4,718
EE 803 DATA 1,18,5,32,25,15,21, | B6 844 DATA 185,8,217,153,0,5, 1
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05,8, 795 8,0,512 ,169,0,855
FA B45 DATA 218,153,0,6,185,0,2 | 64 ©391 DAIA e,2,0,0,0,0,32,228, F7 933 DaTa 32,205, 1683,32,228,¢2
19,153,934 260 : 55,201,0, 1142
@2 B46 DATA @,7,200,208,229,169 | 48 B892 DATA 255,201,13,240,7,16 | 1% 934 DATA 24@,243,201,3,208,3
53,133,339 9,55,133, 1073 76,80, 1060
DS 847 DATA 1,230,251,76,202,11 | B@ B33 DaIA 1,76,24@,8,163,7,13 | B2 1335 DATA 39,201,43,2408,7,201,
163, 52, 992 3,1,635 45, 248, 9686
S5 848 DATA 133,1,160,0,185,8,2 | c1 894 DATA 12@,169,11,141,17,2 | BE 936 DaTa 13,76,61,10, 120, 1639
£2,153,852 @8,173,13,852 53,133, B41
CS 84S DAIA ©,4,185,0,221,153,0 | EB B9S DATA 22e,169,25,141,15,2 | B4 937 DATA 1,238, 125,240, 169,5
,S,568 20,173,13,976 5,133,1 962
7C BSe DATA 185,@,222,153,0,6,1 | Fg 895 DATA 22@,41,16,240,8,168 | E¥ 938 DATA B8,76,8, 10,120, 163,
B5,@,751 , 15,141, B85@ 53,133,657
Ce 851 DATA 223,153,0,7,200,208 | 14 @97 DATA 24,212,76,36,9,169, | BC 933 DATA 1,208,125,240,169,5
peesylEg 1188 @, 141,667 5,133,1,93¢2
7B BSE DATA S53,133,1,230,251,76 | 3¢ @98 DATA &4,212,173,1,220,20 | €7 S4@ DATA B8,76,8, 10, 169, 147,
,833,11,968 1,255,242, 1326 3z,210, 740
28 B53 DAIA @,0,0,0,0,0,0,0,0 % B33 DATA 228,169,63,133,0,16 | BE 841 DATa 255,169,133, 169, 10,
A 654 DATA 0,0,0,0,0,0,0,0,0 8,55,133,951 32,3@,171,350
€3 B55 DATA 0,0,0,0,0,0,0,0,0 FO Se@ DATA 1,169,27,141,17,208 | 63 942 DATa 76,164,10,80, 75,55,
€8 856 DATA 0,0,0,8,0,0,02,0,0 ,B8,78, 7287 B2, 32,592
EF 857 DaTh 0,0,0,0,0,0,0,0,0 BY 801 DATA 32,8,141,32,208,141 | Bl 943 DaTa 83,65,77,80,76,69,3
EE BSE DaTa 2,0,0,2,0,0,2,2,0 ,33,208,803 2,682,564
ED €59 DaTa 2,0,0,0,0,0,0,0,2 1E 392 DATA 163,SS,133,1,88,35, | 70 S44 DATA 69,86,69,82,83,69, 3
EC ©6@ DaTa 0,0,0,0,0,0,0,0,0 e,@,s542 2,739,569
28 B61 DATA @,0,0,0,02,0,9,28,28 | g1 sp3 DATA e.,e,e,e,2,0,169,147 | D6 545 DATA B2,32,70,79,682,87,6
,316 5,82,579
61 BEZ DATA B,10,0,158,50,57,48 | g2 gSgy paTa 32,21@,255,169,11,1 | 28 546 DATA EB,Q,32,228, 255,201
Shop bz o 41,17,208, 1843 .8, 240, 102y
80 BB3 DATA 32,168,72,E69,78,32, D8 905 DATA 12@,169,53,133,1,16 | S6 947 DATA 249,201 ,82,248,7,20
B4,7c,608 @,@,185,821 1,7@,208, 1258
Cé B6% DATA 73,77,32,40,67,41,3 | 7r g9ps DATA @,232,153,@,4,165,8 | SA 548 DATA 241,76,232,10, 165,6
. -2,;55,131 k ,233,807 5,201,909, 992
32 ©65 DATA 56,0,0,0,0,0,169,1% | pp  gp7 paTa 153,@,5,185,@,234,1 | SF 549 DATA 208,3,76,80,9,201,2
7.372 53,0,730 ,248,813
=H BB Dnlh J2,176,8,183,11,14%1 | \57 506 ‘DATA 5,165,0,235 153.8.7 | 77 €58 Dain 8,120,163,53,133,1,
17,208,762 ,185, 771 b, 228288
44 B67 DATA 160,0,185,0,224,153 | ap 9pg pATA ®,236,153,@,216,185 | 36 551 DATA 10@,120,169,53,133,1
,8,4,726 , 8,237, 1027 L76,181, 743
@E B68 DATA 185,0,285,153,0,5,1 | i g91p pata 153,@,217,185,@,238 { A% 952 DATA 241,169,63,133,0,16
BS,B,753 ,153,@,948 9,55,133,963
sz BES DATA 226,153,0,6,185,0,2 | yn 911 paTe 218,185,0,239,153,@ | DC SS53 DATA 1,169,11,141,17,208
27,153,950 ,B13,200, 1214 ,B8, 169, Ba4 e
11 872 DATh ©,7,185,0,228,153,2 A2 912 DATA 208,205, 169,SS, 133, BE 954 DATA @,133,66,76,60,9,16
, 216, 789 1,88, 169, 1928 3,1,534
D1 871 DATA 185,0,289,153,0,217 | Fg 9513 paTa 27,141,17,208,32,22 | 08 955 DATA 133,66,76,241,9,173
, 185, 0,363 B,255,281,11@83  125,284@, 1863
C3 872 DATA 230,153,0,218,1B5,80 | g5 g1y DATA @,240,249,201,49,14 | 3@ 956 DATA 141,141,241,76,112,
,231,153,1170 4,245,201, 1329 241, 1E9,147, 1268
18 873 DATA @,219,200,208,205,1 34 915 DATA 56,176,241,56,233,4 | FB 8957 DATA 32,218,255,165,7,16
E3,@,32,1033 8,133,251,1194 @,11,32,876
FS 674 DATA 60,9,234,234,234,16 | 88 918 DATA e@1,7,208,3,76,32,8 | @1 958 DATA 30,171,76,4S,11,83,
9,27,141,1108 , 164,699 E3,7E,565
76 B7S DATA 17,208,32,828,255,2 | DE 917 DATA 251,185,199,9,133,2 | B2 958 DATA 69,67,84,13,13,49,3
21,@,24@,1181 52,185,207, 1421 2,45 372
eC 876 DATA 2843,201,43, 144,245, | 37 918 DATA 9,133,253,108,252,9 | D3 96@ DaTa 32,B2,69,83,84,79,8
201,55,176, 1320 »118,8, 8681 2,695,560
l1E 877 DATA 241,56,233,48,133,2 | 30 8513 DATA 144,248,194,156,0,8 | CA 361 DATA 32,84,73,32,68,69,7
S1,201,6,1169 ,10,10, 762 B,65,499
iF 878 Dala 2@8,3,76,102,254,16 | 6@ 920 DATA 11,1@,11,11,2,8,12¢ | FS S9B62 DATA B5,75,B84,13,13,50, 3
4,251,185, 1243 , 163,332 2,445,358
37 873 DATA 159,8,133,252,185,1 | 684 921 pata S3,133,1,76, 144,240 | A4 963 DaTm 32,67,82,79,E80,0,0,
E7,B,133,1045 , 169,63, 879 32,372
g2 88@ DATA 253,108,252,2,141,3| 7F 922 DaTta 133,@,1649,55,133, 1, 52 3964 DATA 2PH,2S55,201,0,24Q,2
2,208,169, 1163 163,111,671 43, 201,3,1377
€8 BBl Dalm 55,133,1,88,56,2,19| C1 923 DATA 141,17,208,88,76,32 | 58 965 DATA 208,3,76,80,9,201,4
2,249,814 .B,120,E690 5,240, BEE
83 882 DATA 216,241,80,0.0.2.8, | 87 224 pata 163,53,133,1,76,151 | BF 966 DATa 12,201,S0,208,234,1
9,554 \E4@,120,943 2@,169,53, 1047
B3 883 DATs 3,9,59,0,0,0,32,210, | BD 925 DATA 163,53,133,1,76,176 | 3F 957 DATA 133,1,76,100, 242,12
269 ,E4@,163,1017 @,169,53,894
CA 884 DATA 255,120@,169,53,133, | 50 S5 DaTa @,133,65,76,32,8,16 | 1A S6B DATA 133,1,76,25,243, 120
1,56, 169, 936 9,147,530 ,1E9,53,820
33 B85 DATA S5,133,1,88,96,0,16 | 93 927 DATA 32,218,255,169,23,1 | 45 869 DATA 133,1,76,68,243, 169
5,147,689 6@, 1@, 32,891 55,133,878
36 B86 DATA 32,210,2855,169,207, | S4 928 DaTa 30,171,75,43,1@,67, BE 3570 DATA 1,688,76,1,10@,169,14
16@,8,32, 1073 BS, 82, 564 7,328,524
FB B87 DATA-30,171,76,240,8,73, | D3 923 DATA 82,69,78,84,32,83,8 | F1 371 DATA 210,255,120, 169,53,
78,83, 759 B,89,577 133.1,76,1€17
88 BB8 DATA 69,82,84,32,84,55,8| ED 938 DATA €3,68,32,73,83,32,0 | A% 3972 DATA 64,245,163,55,133,1
@,E69,5E65 ,@,357 BB, 32,787
81 B8S DATA 32,38,32,80,82,69,8 | 1S 931 DaTA @,12@,169,53,133,1, | 7E 973 DATA 228,255,201,0,24@ 2
3,83,439 174,185,775 45,28@1,3,1377
36 BS? DATA 32.82.639.84.85.82.7 | 84 932 DaTA €4@,163,55,133,1,88 | SA 374 DATA 208,3,76,211,10,120
T R L el YOUR COMMODORE october 1988 R o O AN T
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,162,53,843

FOL 975 DATA 134,1,76,96,2846,0,1
B5,65,783

48 376 DaTA 2901,1,208,3,76,103,
11,786,679

JB 8977 DATA Eli,lﬂ,lEB.lEH,EH.i
33,1,76, 773

BE 978 DaTA 213,247,169,55,133,
1,88,32,938

AA 973 DATA 228,255,201,78,208,
3,76,211, 1260

12 9B@ DATA 1@,201,839,24@,3,7E,
169,111,793

@3 981 DATA 12@,169,53,133,1,76
,176,247,97%

CC 982 DATA 120,169,53,133,1,76
, 8,248,800

EA 9B3 DATA 1B9,55,133.1.88, 32,
B, 255,961

78 3984 DATA 201,0,2840,249,201,3
,208,3,1105

DS 985 DATA 765,211,10,201,32,29
B,236,120, 1036

EF 8Bt DATA 158,53,133,1,76.23,
248, 169,872

Y8 887 DaTla 55,133,1,95‘32,2281
255,201,993

BB 988 DATA 32,208,2849,76,211,1
2,8,0,786

1s 988 DATA 0,0,0,0,0,0.0,199,1
a9

E® 930 DATA -1

SET THE ALARM

PROGRAM: ALARM

3B

SE
dE

FO
24

AS
co
41

Fi

1 :

2 RE ALARM - BASIC LO
ADER

3 REM H.P. GREGORY O
g9BE&

4

5 HEM 5¥5 49152 : TURN OFF

6 REM 5Y5 49152, A/FHHMM","A
{/PHHMM" , "STRING",1 - DISPLAY
CLOCK

A

10 RESTORE

12 ADRS = 491352

14 LINE = 100

16 ELINE = 370

18 C=0:T=D

20 :

22 FOR LN = LINE TO ELINE ST
EP 5

24 FOR A=0 TO 9

26 READ DT:IF DT=-1 THEN A=9
:GOTO 30

28 POKE ADRS+C.DT:T=T+DT:C=C
+1 :NEXT A

30 READ CH:IF CH< »T THEN PRI
NT"ERROR IM LINE":LN:END

32 T=0:NEXT LN

100 DATA 169,0.141,7,194,173
,13.220,9,4,930

105 DATA 41.127,141,13,220.3
2,321 .0, 208, ¥3:916

110 DATR 120.,169.49,141, 20,3
169,234,141, 21,1067

115 DATA 3.88.,956,32,254,192,
165.180,141.3.1154

120 DATA 154,165,.181,141.4.1

78
D9
1S
25
81
El
F6
8E
30
70
96
43
ED
ES
4n
F5
74
ap
6F

87

7B

12
2A
A7
20
28
74
1A
32
23
co
6F
D1
24
8D
3R
Do
D2
1D
0B
0z

16

04,32,254,192,165,.1522

125 DATA 180,141,5,194,165.1
Bl1,141.6.194,32,1239

130 DATA 253.174,.32,158,173.
32,.163,182,201,27,.1395

125 DATA 144,2,.76,67,193,72,
173,136,2,141,1007

140 DRTA 98,192,141.128,192.
141,141,.192,56,32,1313

145 DATA 240,255,134,.180,132
.181,173.0,4,133,1432

150 DATA 182.104,1688,16%9.0.1
53.12.194,1659,160,1311

155 DATA 153.11,194,136,132,
183,32,102,.229,164,1326

160 DATA 183.177.34,32.71.17
1,173,0,.4,9,854

165 DATA 128,153.11.194,138,
16,233,165,182.141.1359

170 DATA 0.4,24,166,180,164,
1B81.32.240,255,1246

175 DATA 32,121,0,240,14,32,
253,174,32,158, 1056

180 DATA 183.224.2.144,3,76,
67.193,138,74,1104

185 DATA 106.141,7,194,173.1
4,220.9.128,141,1133

190 DATA 14,220,173,15,220.9
128,141 .15,220,1155

195 DATA 174,5,194,142,11,22
0,174,6,194,142,1262

200 DATA 10,220.160.0.140.9,
220,140,8,220,1127

205 DATA 41,127,141,15,220.1
73.3.194,141.11,1066

210 DATA 220,173,4,194.141.1
0.220.140,9,220,1331

215 DATA 140,.8,220,120,169.8
7.141,.20,3,169,1077

220 DATA 193.141,21,3,173,13
,220,9,132,141,1046

225 DATA 13,220,88,96,32,253
174,32,158,173,1239

230 DATA 32,183,182,201,.5,24
03,76 8175 1085

235 DATRA 160.0.177,34,201,65
»240,4,201,80,1162

240 DATAR 208,241,132,180,201
.B0.208,4,1569,128.1551

245 DATA 133,180,169,19,133,
182,32,43,193,200,1284

230 DATA 177.34.41,15,10,10,
10.10.133,181.621

233 DATA 200.177.34,41,15.5,
181,133,181,197,1164

260 DATA 182.144.5,162,14.76
~o9,164,166,182,1150

265 DATA 224,19,208,.4,5,180,
133,180,169,96,1218

270 DATR 133.182,96,173,7.1%5
4, 168,56, 72,173, 1102

275 DATR 136,2,141,123,193.1
41,223,193,141,250.1543

280 DATA 193,160,28,162.1,17
3.11,220.16, 2,966

285 DATA 162.16,133,2,138,9,
128,153.0.4.745

290 DATA 165,2,41,127,170,32
.218,193,174,10,1132

295 DATA 220,32,218,193.174,
9,220,32,218,193, 1509

300 DATA, 173,8.220,104.41,12
7.208,9.173.13,1076

303 DATA 220,16.58.41,4, 240,
54.160,0,174,967

310 DATA 136,2,142,179,193,1
85,10,194,240,15,1296

315 DATA 77.9,194,153,.0,4,17
3.134,2,153,899

320 DATA 0,216,200,208.236,1
73.7.,1%4,9,1.1244

323 DATA 141.7.194,206.8,194
,208,13,169,20,1150

330 DATA 141,8,194,173,9,194

O
65
84
2h
3D
BD
55

4F

,73,128,141.9,.1070

335 DATA 194,76.49,234,1569,1
74,200,153,0,4,1253

340 DATRE 173.134,.2.153.0.216
,138.41,240,74,1171

345 DATRE 74,74.74,32,240,193
,41,15,24,105,.872

350 DATA 48,9,128,200,153,0,
4.173,134,2.851

355 DATR 153.0,216.138.96.0,
0.0,0,0,603

360 DATA 20,128.160.0.0.0.0,
0.0,0,308

335 DATR 0,0,0.0,.0,0,0,.0.0.0
370 °DATR 0,0.0.0.0.0,0,0,.0,-
1.0

JACK IN THE BOX

PROGRAM: BOXES LOADER

0B

AB
SB

03

C3
oo
UE
95
10
Da
37
62
5B

30

5 PRINT"CREATING PROGRAM : [
?VSDN]BOX UTILS{RVSOFF, DOWN2
10 BL=47:LN=50:SA=52480

20 FOR L=0 TO BL:CX=0:FOR D=
0 TO 15:READ A:CX=CX+A:POKE
SA+L*16+D, A:NEXT D

30 READ A:PRINT".";:IF AXCX
THENPRINT“ERROR IN LINE";LN
+(L*10) : STOP

40 NEXT L

50 DATA 32,155,183,142,32,20
8,32.155,183,142, 35,208,32,1

55,183,142,2017

60 DATA 134,2,32,155,183,142
.104,207,32,155,183, 142, 105,
207,32, 155, 1970

70 DATA 183,142,106,207,96,3
2,155,183, 142,95, 207,32, 155,
183,142, 96,2156

80 DATA 207,32,155,183,142,9

7,207,32,155,183,142,98,207,
32,155,183,2210

90 DATA 142,99,207,32.155,18

3,142,100, 207,32, 155,183, 142
.101,207, 169, 2256

100 DATA 146,32,210,255,32.1

55,183,224,1,208,5,169, 18, 32
.210, 255, 2135

110 DATA 234,174.134,2,142.1

02,207,174,101, 207, 142,134, 2
.169,32,174,2130

120 DATA 97,207,172.95,207.3

2,51,206.200,204,96,207, 208,

247,232,236,2697

130 DATA 98,207,208,238,169,

176.172,95,207,.174,97. 207, 32
,51,206,169, 2506

140 DATA 189,172,96,207,174,

98,207,32,51,206,169,173,172
,95,207,174, 2422

150 DATA 98,207,32,51,206.16

9,174,172,96,207,174,57,207.

32,%1,206,2179

160 DATA 172.95,207,200.169,

195,174,97,207,32,51,206.174

.98,207,32,2316

170 DATA 51.206.174,99,207,2

40.6,174,99,207,32,51,206,17

4,100,207,32233

180 DATA 240,3,32,51,206,200

YOUR COMMODORE october 1988
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LISTINGS

4

e R o a3 0000, 0 e SYSB0.0.39,0,20,0,0,14,
07.174,97, 2411 66 500 DATA 0.0.0.0,0.0,0,0,0,0 4

B% " 190 DATA 207, 232.169,221,172 0,0,0,0.0.0.0 A3 1410 PRINT™ [HOME , DOWN , RIGHT,
,95,20?,32,51,206.1?2,96.2&? 6C 510 DATA 0,0.0.0.0.0.0.0 0.0 WHITE]BOX DRhW[C?] THIS ALLO
»32,51,206,2356 B0l l0. 1 0 iRl WS DISPLAY OF BOXES"

99 200 DATA 232.236,98, 207,208, 59 5'26 ﬁ'ﬂ'i'ﬁ'ﬂllﬂ'l:l 05050, 030 20-0 3D 1420 SYSAT.1.2:PRINT"ON THE
238,173,99.207,240,19.169,17 0.0,.0.0.0 ﬂ-ﬁ' SRR T ] COMMODORE SCREEN™ % -
1,172,95,207,2771 o T e 50 1430 SYSAT.1.4:PRINT"CARE

F3 210 DATA 174,99.207.32,51,20 | % 3530 ﬁgIgIvEfgiggﬁégngggEﬂ"Y OULD BE TAKEN NOT TO USE THE
Sai8 172,060,207, 3281 .2 | ny  mgg Ghune reRsatear 540 iy
06,173,100,2154 5B 550 POKE43 0: POKE44 , 205 . POKE 9D 1440 SYSAT.1.5:PRINT"BOTTOM

26 220 DATA 207,240,19,169,171, 45,0:POKE46, 2081 CLR . SAVE “BOX RIGHT CHARACTER ON THE SCREE
172,95,207.174,100,207,32,51 UTILS 8 : N
206,169,179, 2398 24 S&0 REH,** CHANGE .8 TO .1 1I 9D 1450 SYSAT.1,7:PRINT"BOXES C

C3 230 DATA 172,96,207.32.%1 .20 F USING CASSETTE 2 & AN BY DRAWN BE SPECIFYING"
6.234,169,19,32,210, 255,174, B7 1460 SYSAT.1.9:PRINT"START X
102,207,142, 2308 +END X,START Y.END Y"

D4 240 DATA 134,2,96,72,24,32,2 PROGRAM: BOX DEMO JI 62 1470 SYSAT,1,10:PRINT"NEXT,
4Q.255,1U4.32.21D,255196.32. 2 VERTICAL BARS MAY EE PLACE
155,183,1922 D ON"

71 250 DATA 142.93,207.32.155.1 95 1480 SYSAT,.1.11:PRINT"THESE
83,1?2.95,20?,24,32.240.255. ARE SHOWN IN B1 AND B2
86,32,155,2122 4E 1490 SYSAT.1.12:PRINT"THE NE

E6 260 DATA 183,142,94,207.32.1 DL 1000 XT PARAMETER, C1 IS THE COLD
55.183,173,94,207,232.142.89 FC 1010 F=F+1 R"

»207.141,90, 2371 30 1020 IFF=-ATHENLOAD"BOX UTILS DB 1500 PRINT" [RIGHT]FINALLY, T

65 270 DATA 207,174,134.2,142.1 " 8,1 HE LAST FLAG IS SET™
01.207,169.0,141,91, 207,160, 48 1030 PRINT"[CLR]" 8C 1510 PRINT"(RIGHT]1 INDICATE
24,169,0,.1928 D2 1040 CO=52480 : REM CONFIG 5§ A REVERSE BOX“

7C 280 DATA 153,64,207,.136.16.2 05 1050 BO=52517 : REM BOX CC 1520 PRINT"[RIGHT]ANY OTHER
48,32,34,207.32,228,255, 240 12 31060 AT=52797 REM PRINT AT INDICATES A NORMAL FRAME"
231,141,92,2336 J3 1530 GOSUB1110

3C 290 DATA 207, 201,20,208.41.1 1C 1070 IN=52814 : REM INPUT RO EE 1540 PRINT" [CLRIHERE ARE THE

73,991,207, 201, 0,240,237, 206, UTINE TWC TYPES OF BOXES"
91,207,172 2503 06 1080 7D 1550 EYSBD,5,35,5.10,9,0.14,

9B 300 DETA 91.207,169,0,153,64 56 1090 GOTO1150 0
.207,32.58, 207,169 .32,32. 210 6k 1100 - 6D 1560 SYSBO.5,35.11.16.0.0. 14
,255,32,1918 AB 1110 SYSAT.9,24:PRINT" [RVSOF i

AE 310 DATA 58.207.32.58,207. 32 F.C7]PRESS A KEY TO CONTINUE 31 1570 SYSAT.6.6:PRINT" [RVSOFF
,34.20?.32,58,20?.?6.IQ,EU?, : ] NORMAL"

173.,91.1698 4D 1120 GETAS: IFA$=""THEN1120 11 1sB0 SYSAT.6.12:PRINT" [RVSON

BD 320 DATA 207,24,105,1, 205,89 E0 1130 RETURH ] REVERSE™
207 ,208,14,173,92,207.201.1 42 1140 : 34 1590 GOSUB1110

s 3.240.7.1993 10 1150 EYSCO.5,6,1,4.?,15CE“[C B4 1600 FRINT" [CLR] "

BO 330 DATA 201,20,240.3.76.121 Piety 4C 1510 5YSPO,1,19.0.3.0.0.1.0
.206.173,92,207,201,13.208.1 27 1160 SYSBO,.5,.35.4.8.0.0.1.0 DF 1620 SYSBO.20.38,0,.3.0.0.2.0
5.32.58, 1866 Al 1170 SYSAT.12.6:PRINT" [C7]WE

Cl 340 DATRA 207.169,.32,32.210.2 LCOME TO BOXES“ 02 1830 8YSB0,1.19.4,7.0.0,3.0
55,174,.101,207,142,134,2.96, 90 1180 GOSUB1110 SD 1640 SYSB0,.20,38.4.7.0.0.4.0
24.173,90, 2048 EB 1190 PRINT"[CLR]"

08 350 DATA 207.,201,1.240.17.17 lé 1200 SYEBG.D.39,D,23.0,D,L4. AD 1&50 SYEBG,l.lQ,E,ll.U,D,S,D
3,92,207,201,.32,144,141,173, 1
§2,.207.201,2329 4B 1210 SYSAT.3.5 DE 1660 SYSBO,20,38,8,11.0,0.6,

BC 360 DATA 157.176.44,76,1.207 45 1220 PRINT" [C7]BOXES PROVIDE 0
-173,.92,207,201,48,144,34, 20 5 THE BASIC PROGRAMMER" 8A 1670 SYSB0O.1.19,12.15.0,0.7,
1,58,176,1995 A7 1230 PRINT" [RVSON,RIGHT3|WIT 0

4E 370 DATA 30.32,55.207.173.92 H SEVERAL FUNCTIONS:* OB 1680 SYSBO,20,38,12.15.0.0.8
.207.32,210.255,172,91.,207.1 45 1240 PRINT .0
53.64,207,21%0 22 12=n PRINT" [RIGHT3,RVSON] CON 90 1690 SYSBO,1,19,16,19,0,0.9,

82 380 DATA 238.91.,207,173,91.2 FIG" 0
07,205,B9,207,208.1,96,76,11 F7 1260 PRINT" [RIGHT3,RVSON]AT" BE 1700 SYSBO,20,38,16,19,0.0.1
B,206,76,2289 0.0

46 390 DATA 121.206.169.154,32, 3F 1270 PRINT"[RIGHT3.RVSONIDRA | g3 1710 8YSBO,1,19,20,23,0,0.11
210,255.174,105, 207,142,134 W BOX" .0
2.1732.106,.207, 2397 CF 1280 PRINT" [RIGHT3.RVSON]INP 6A 1720 SYSBO,20,38,20,23.0.0,1

22 400 DATA 32,.210,.255.174.104, g T 0
207,142,134,2,96,169,157.32, 83 1290 GOSUB111l0 48 1730 GOSUE1110
210,255,96, 2275 33 1300 PRINT"([CLR]" 20 1740 PRINT"[CLR]"™

C8 410 DATA 0,0.0,0,0,0,0,0,0,0 00 1310 S5YSBO.0.29.0.10,0.0.14, 1% 1750 SYSBO,1,19.0.3.0.0.1.1
.0.0.0,0,0,0,0 0 02 1760 SYSBO,20,38,0,3,0,0.2.1

36 420 DATA 0.0.0. 0.0,0,0,0.0.0 18 1320 SYSAT.1.1

.0,0,0.0.0,0,0 14 1330 PRINT"[RIGHT,WHITE]AT. [ OF 1770 5YSBO.1.19,4,7.0,0.3,1
3C 430 DATA 0,0,0,0,0,0,0,0,0,0 €7) THIS ALLOWS THE CURSOR T | 28 178g SYSBO,20,38,4,7,0,0.4.1
L0.0,.0.0.0.0.0 O BE"
2R 440 DATA 0.0.0.0,0,0.0.0,0.0 BF 1340 PRINT" [RIGHTS]PLACED oN | 00 1790 SYSBO.1,19.8.11,0.0.5.1
.0,0.0.0,0,0,0 THE SCREEN"

10 450 DATA 0.0.0,0,0,0,0.0.0.0 09 1350 PRINT"[RIGHT3.DOWN.RIGH | 40 ;BDU SYSBO,20.38,8.11,0.0,6,
.0.0,0,0,0,0,0 TIIUSING COORDINATES i

1E 460 DATA 0.0.0.0.0. 0,0.0,0,0 83 1360 PRINT"([RIGHT6)THIS IS U a0 iBlD SYEBO,1.19,.12.15.0.0.7,
L0.0.0,0,0.0.0 SEFUL IF YOU REQUIRE"

04 470 DATA 0.0,0,0,0,0,0.0.0.0 | F4a 1370 PRINT"(RIGHTSIEXTENSIV: | BB 1320 8Y5BO,20.38.12.15.0.0.8

00,0, 0.0, 0,0 CURSOR MOVEMENT™ 3
,0,0,0,0,0.0,0 71 1390 PRINT"[CLR]" £
e VPSS — YOUR COMMODORE october 1988 0 S
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LISTINGS

ED
AT
36
59
A3
A
0B
S8
F3
oD
73
154
90
B9

5D
FE

DC
Fa

=10 -

P
EE

BA
B7
43
3D
80
34

AS
B85

E9
3F
F6
S5A
9D
11
89
BO
41
72
83
BS
F5
4E
FA
13
88
E6

1840 5¥5B0O,20.28,16.,.19.0.0.1

0.1

1850 SYSBO,1.19.20.23.0,0.11

;1 :

1860 SYSBRO,20,38,20,23,0.0,1

el

1870 GOSUB1110

1880 PRINT" [CLR]"

1890 SYSAT.15,0:PRINT"DATA I

NPUT™"

1900 PRINT" [DOWNZ,RIGHT]1FLEA

SE ENTER A WORD:"

1910 SYSIN.D,10

1920 RAg=""

1930 FORL=0TO9

1940 A%=A%5+CHRS (PEEK(5305&6+L

)

1950 MEXTL

1960 B%=A%

1970 PRINT" [DOWNZ2]PLEASE ENT

ER A NUMBER:™

1980 SYSIN.1.10

1990 Ag=""

2000 FORL=0TO9 :A$=A$+CHRS (PE

EK (53056+L) ) : NEXTL

2010 SYSAT,O0,10

2020 PRINT"[C7]WORD TYPED

[WHITE]";B$

2030 PRINT™[CT7]NUMBER TYPED
[WHITE] " :; VAL (A$)

2040 GOSUB1110

2050 PRINT"[CLR]™

2060 OPT=]1

2070 SYSPO.B.34,1.5,.0,0,1.,1

2080 SYSAT.16.2:PRINT" [WHITE

] BOX MENU"

2090 SYSAT.10,3:PRINT" [RVSON

JUSE CURSORS UP AND DOWN"

2100 SYSAT.,12.4:PRINT"[RVSON

]RETURN TO FINISH"

2110 S¥SBRO,10,30,10,12.0.0.1

Fea

2120 5YSRO.10,.30.13.15.0.0,.1

4,1

2130 SYSRO.10.30,.16,18,.0.0.1

4,1

2140 S¥s5B0.10.30,19.21.0.0.1

4,1

2150 GETAS: IFAS=""THEN2150

2160 IFA$=CHR$(13) THEMOOTOZ3

00

2170 IFAS="[DOWN]"ANDOPT=4TH

ENOPT=1:G0T02190

2180 IFAs="[DOWN]"THENOPT=0F

T+1

2150 IFAs="[UP]"ANDOFT=1THEN

OFT=4:G0TD2210

EZDO IFAS="[UP] "THENOPT=0PT-

2210 SYSBO,10,30,10,12,0,0,1

4.1

2220 SYSBO,.10.30,13.15.0.0.1

&g

2230 SYSBOD,10.30,16,18,0.0,1

4.1

2240 8¥YSBO,10,30,19.21.0.0.1

4.1

2250 IFQP=1THENSYSBO,10,30.1

2.0, 0.1.1

2260 [FOP=2THENSYSBO,10,30,1

S R

2270 [FOP=3THENSYSBO,10,.30,1

6.18.0,0,1,1

2280 IFOP=-4THENSYSEO.10,30.1

= T O e Ty s (SR

2290 GOTOZ2150

2200 PRINT"I[CLR}"

2318 SYSBO,1,19,1,10,.0,0,14,

0

2320 5YSBO,1,19.11,20.13,18,

14,0

2330 SYsSBO,.20,38.1.10.0.0.14

ik

2340 SYSBO,20,38,11.20.13.18

.14.1
3B 2350 GOSUB1110
88 2360 PRINT"[CLR}"
B6 2370 SYSAT.6.2
EB 23680 PRINT"BOXES BY 5.5COTT

- JUNE 1988"
DF 2330 END
FILE EXTENSION

PROGEAM: FILE EXTENSION

0 DIMBS(255) .B(233) :PRINT" (CLR) (
WHT) INSERT DISK & PRESS (RVS)RET
URN" : POKES3280, 0: POKES3281.,0

1 GETAS: IFAS$< >CHRS(13) THEN] : DATA
UL ERP P - P S B i e
2 M=1:0PEN4.4:0PENLS,.8.15 . "1":IN
PUT#15.E:CLOSELS: IFE< >OTHENO

3 PRINT" (CLR) (R¥5) "; :OPEN15,8,15
:FORT=1TO3:READAS(T) ,CH(T) :NEXT:
OPENS.8.0, 3"

4 FORT=1TO7:GET#5 . A%:NEXT

3 GET#53.A%:IFSTTHENY

€ IFAS< >CHR$(34) THENS

7 FORT=1TOZ21:GET#5.A%:B% (N) =Bs (N
J+A%:1FA$=CHR% (34) THENH (N) =T

8 NEXT:PRINTCHRS (34)B$ (N] :N=N+1:
GETAS: IFAS< >" "THEN4

9 PRINT"(CLR) (YEL)FILE NAME: (WHT
) "CHE$ (34) B (M) " (DOWN) (DOWN) " :FQ
RT=1TO3:PRINT" (YEL) (DOWN) (LEFT} "
T"{WHT) "“AS(T) :MEXT

10 PRINT" (DOWN) (YEL) =(WHT) SCRAT
CH(DOWHN) “:PRINT" (YEL)@® (WHT)DISK

COMMAND (DOWN) " :PRINT" (YEL}E (WH
TIDISK STATUS":CLOSES
11 Ps="

“:+PRINT" (DOWN) (YEL)R (WHT) RENAM
E" :PRINT" (DOWN) (YEL)F (WHT)HARD
CopPY*

12 GETAS:PRINT" (HOME) "TAB(11)BS%|(

M) : IFAS="" (DOWN) "ANDM<N—1THENM=M+

1:60TO12

13 IFA$="(UP) "“ANDM>1THENM=M-1:G0

TO12

14 1FAgE=""THEN12

15 IFA%="(CLR) "THENM=N-1

16 IFAZ="(HOME) "THENM=1

17 IFA%="5"THENPRINT" (HOME) (DOWN

) (DOWN) "Pg&: INPUT#15,W,. X5.Y,Z:PRI

NT" (UP) "W;: X§Y:Z:G0T012

1B IFA$="@"THENIMPUT"(CLR) (YEL)C

OMMAND (WHT) “; A% : PRINT#15, A2:60T0O

3

19 TFAS="P"THENPRINT#4,"(RV5}";:

FORT=0TON-1:PRINT#4.CHRS(34)Bs$ (T

) :NEXT

20 IFB%(M)=PSTHENL12Z

21 [FAs="-"THENPRINT#15."S:"+LEF

T (Bs (M) ,B(M)=1) :B5(M) =P%

22 IFAs="R"THENCS=LEFTS(BS$ (M) .B(

M)=1) :D$=RIGHTS (BS (M} , 3) :GOTO29

23 A=VAL(AZ) :IFA:O0ANDA<4THENCS=L

EFTE (B (M) ,B(M)-1) :Ds=RIGHT$ (B%(

M) . 3) :GOTO25

24 IFAs=" "THENRUN

25 GoTolz

26 IFLEN(C$)+LEN({C%(A)) >15THEN12

27 PRINT#15, "R:"C§" "CS(A)"="C3%;:

Ef=C3+CHRS (34) +AG (A7)

28 B% (M)=LEFTS (E$+P%.18) +D%:60T0

12

29 PRINT"(CLR) (YEL)OLD FILE NAME
= [(WHT)"C3:PRINTTAB(16) " (BLU) (D

OWN) (DOWN) (DOWN) —=====——=——mmm—"

. (UP) {UF) "

30 INPUT" (YEL)NEW FILE NAME (WHT
1V:2%: IFE%=""THEN®S

J1 BE(M)=LEFTS((Z%)+CHR5(34)+Fs,
18} +D%

J2 PRINT#15,"R:"Z2%"="C3:B (M) =LEN
(Z%) +1:Z2%="":GOTO9

HI-RES COLOUR PLOTTER

PROGRAM: PLOT&4 LOADER

79 10 FORA=49152T0501755TEF16:D
=0

25 20 FORB=0TO15:READC:POKEA+B,
C:D=D+C: NEXT

74 30 READCH: IFD< >CHTHENFRINT"C
'HECKSUM ERROR IN LINE"PEEK(S
3) +256*PEEK (64) : END

21 40 MEXT:PCKES0176,96 :END

EB 500 DATA3Z2,.253,174,32,235,18
3.1685,21,141,2,196,240,10,20
1.2,176,2063

20 501 DATA15,.165,20,201,64,176
»2,165,20,141,.1,.196, 224,200,
144,.3,1744

86 502 DATATG,.72,178,142.3.19656,
32,165,194,32,63,193,72,174,
8.196,1796

F5 503 DATAZ40,119,166,254,208,
16,1,251,129,251,104,16%,4,3
2.148,193, 2285

96 304 DATA173.7,196,129,251,965
«174,8,196,224,1, 208,36, 202,
73,255,32229

B9 505 DATA33,251,129,251,104,7
4.1,251,129,251,169,4,32,148
L193,173,2193

64 506 DATA7,196,10,10,10,10,13
3,253,161,251,.41,15,5,253,12
Q28] , 1735

89 507 DATA96,224,2,208,29,162,
01,251 129 251, 104,74 .73, 25

. J.33,1892

El 508 DATA251,129,251,16%9,4,32

-148,193,161.251,41,240,13,7
e [t G L i e L

A4 509 DATAZ251,.96.162.0.1,.251,1
29,.251,.104,74,1,251,129,251,
169, 216,2336

63 3510 DATAR32.148,193,173.7.196
P I e e e s e [ e L
9,251,104, 2321

6h 3511 DATAlG4,254,240,7,74.73,
285,233,251 ,129 251 .95 .32, 353
L174,32,2318

DB S12 DATA235.183.155,21.141,2
L1596, 240,10, 201,2,176,15,165
20, 201,1973

EE 512 DATAG4.176,9,.165,20,141.
1.196,224,200,144,3,76,72,17
8.142,1811

4A 914 DATA3,196,32,63,193,166,
254 ,208,16,33,251,141,16,196
.169,4,1941

A7 3513 DATA32,148,193,161,251.1
) e e | e e T B e o i L |
- 208,28, 1989

E5 3516 DATA104,74,33,251.141,16
-196,208.4,141,17,196,96, 169
,4.32.1582
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98 517 DATA148,193,161,251,74,7 | 97 545 DATA169,32.133,252,152,1 | CONSTRUCT A COMPILER
4,74,74,141,17,196,96, 141, 16 62.31,145,251,136,208,251.23 |
196,104, 1956 0.252,202,208,2814

FC 518 DATA74,33,251,208,13,169 | S9E 546 DATA246,160.64.136,145,2
.4,32,148,193,161,251, 41,15, 51,208,251,96,173,24,208,9,8
141,17, 1751 ,141,24,2144

CE 519 DATA196,96,169,216,32.14 | E6 547 DATAZ08.1732.17,208,9,32,
8,193,161,251,41,15,141,17,1 141,17,208,165.254.240.8,173
96.96,.169,2137 .22,208,2083 PROGRAM: CODEGEN

F3 520 DATAO,133,251,169,32,133 | 3A 548 DATAS,16.141.22.208,96,1
.252,173,1,196,41,248,24,101 73,24,208.41.247,141, 24,208, AR
,251,133,2138 173,17,1748 :

FA 521 DATA251,165.252,109,2,19 | BB 549 DATA208,41,223,141,17,20 | 40 20 IF DEX THEN PRINT "(SD]IS
6.133,252,173,3,196,41,248,1 8,173,22,208.41,239,141, 22, 2 K ISFIILE ERRCR! [SA]BORTING
33,253,162, 2569 08.96,32,2020 e Ll

DF 522 DATA5,32,200,193,162,3,3 | B8E 550 DATA241,183,165,254,240, | 8C 30 GOSUB 780 :
2.200,193,173,3,196,41,7,101 4,224,16,176,9,134,253,32,24 | 7C 40 IF DEX THEN PRINT “[SD]1S
g e e 1 189 324 5E9% K [SF]ILE ERROR! [SA]BORTING

90 523 DATA133,251,144,2,230,25 | C8 551 DATA16,144,3,76,72.178.1 [SC]ODEGEN. " :END
2,173,1,196.41,7,166,254,240 42,32,208.165,253,166,254,24 | 08 50 i s
i AT eI 0.4,141,2094

SB 524 DATA6,133,253,56,169.7,2 | 04 552 DATA33,208,96.162,250.20 | £l 70 IF oSt B
29.253,170,169,1,224.0,240, 4 2.157,0,4,157,250,4,157, 244, =g i Ay
.1u.éizgz - B 5,157,2086 St

32 525 DATA202,208,252,96,133, 9K 553 DATA238,6,208,241,96,32, :
52,169,0,133,251,173,1.196 .7 241,183,224,1,240,7,224,8,24 | °P 110 PRINT#3,CHRS(0):CHRS(0);
4,74,74,2288 0,3.2192 .

EA 526 DATA174,2.196.240,2.9.32 | E9 554 DATA76.72.178.169.1.160, i ES?T§§E?§53£g£gﬁgLéépﬂfFELRF
.24.101,251,133,251,144,3,23 255,32,186, 255,165,157, 240, 1 ¥ DRl RSEENBr B S e
0.2352, 2044 .96,169,2212 B8 130 : T

EA . 827'DATA24.173,3,196.41.248, | P9 ‘855 DATA28,141,136.2.169.13, | B2 140
133,253,162,2,32,200,193, 165 Eierd e el ot e B S e LA el

E é253,10;é§i?§53 = £ 169,80, 1864 e

28 DAT ,133,251,144,2, 64 556 DATA141,253,3,169.73,141
0.252,96.169,0,141,15,196.16 .254.3,169,67,141, 255, 3, 169, oe 1ESDEE§NSETUF g
5,253,10.23[}5 4,152,2['07 DH lTD E_EH LR R R E RS R E R R R R RS R E R

EB 529 DATA46,.15,196,202,208,24 87 557 DATAZ252,1560,3,32,189,255 PR e e
9,101.251i533é§gl,155,252.10 .169,0,133,251,169,32,133,25 | oo ;o0
9.15,196,133,2522 2,169,251, 2450 ' :

PR B NS 8 a0 e aird. 32| 8y 5BE DNER 6006 Lot £6192 a0 | | 24 130 PRINT ©ICLRBE_SC.BLI (5
.235.183,165,20,141.1,196 16 ,255.169,0,32,189,255, 169, 4, iy s RN (VRS
5,21,141,2107 133,252,2155 ' 3

S SECINIE > 0 tee.s 190 a0 2 [ PLOGERDANRSL ISR IIRg. Hatien, ||| 90/ 2C0C-REIND CTACIOREGRNG{BVIL:
53,174,32,235,183, 165,20, 141 7.32,216,255,165,254.240,13, i
.4.196.1974 169,216,133, 2674 N R o REUERQER 04 |

FO 532 DATA165.21,141,5,196,142 | DF 560 DATA252,169,251,162,232, ¥
,6.196,32,165, 194, 24,173.1. 1 ¥60 1980 218 265 1oy 4, 141 | (| T4 SERHERRE AREVIENE (8} ARRY
96,141,1798 :136,2,96.2496 DA 230 DIM SL$(200)

42 533 DATAL2,196,109.4,196, 141 6D 561 DATA3Z2,241,183,224,1, 240 D0 240 GOSUE 320
,9,196,173,2,196,141,13,196, .7.224,8,240,3,76,72,178, 169 :

AT ety 39 EEENGDSUB 420:1F DE% THEN RE

B9 S5S34 DATA196,141,10,196,240,1 | 5D 562 DATA168.32.186,255,165,1 ; ,
1.201,2,176,23,173,9,.196.201 97, 240,1,96,32.189,.255,162, 2 = ,?.EJEHGGSJB S munan T
,64,176,2015 ,165,254,2359 mLLL

3F 535 DATAL6,173,3.196,141.14, El 563 DATAZ240,1,232.1234,253.6. 23 =SAn .
196,109,6,196,141,11.196,201 253,169 ,0,32,213,2%5,198,253 AD 250 HETURN
.200.144,1943 : . 208,247, 2694 17 300 :

E6 536 DATA3,76,72.178,32,41,19 Sy
2.173,1,196,205,9, 196, 208, 8, e et il et g
1?3;1?53 Eq Ef?!'ltt:** . sy

BF 537 DATA2,196,205,10,196,240

FE 330 REM GET FILENAME
élgbgagii§195'208ﬂ3lzaﬂﬂ2'19 PROGRAM: PLOTG64 DEMO DO 340 REM #*wwwwwskssnnasnnsrmnn

CF 538 DATA227.32.41,192.173.3, G T
196,205.11,196,240,5,238.3,1 RS
96,208, 2166

: 22 10 DEFFNA(X)=INT(RND(1)*X) 30 ' 370 INPUT “[SF)ILENAME";F$

§& o0 DALRGM. e L. o2 1780, '} 'ap. - 90 Pemmann v mEEna0ks eveaon | am 340 1F F$=”i TﬂEN 370
196,205,12,196 -208,8,173.2.1 97:5YS549951,0,0:5Y549634,0,0 | g3 390 RETURN
96,203, 2080 .319,199,1,1:PL=49152 AB 400 -

6E . 540 DATA13,.196,240,15,206,1, 69 30 FORZ=1TO100 Al 410 ;
%9géé?g~;éégﬁ-zﬂl-255-205-22 EL . 40 SYSPLIPHKIA20) FRR(200) .1 | 2p 430 BEM serwasnrwnssnesnsnnn

- r =y 'z ol ok RN R W R xR
341 oiThise. 0,222, 32.41.19 | g2 30 wmarico ce 20 R R0 1w s iz
e e ol El 60 FORP=0TO1:IFP=1THENC=14 2C 440 REM *r*ssesssnssssssruuns
" P DC 2 = = P Y= - P * LR 2
5D 542 DATA196,76,147,194,96,32 Tl R e e S iy :
.241,183, 165, 254, 240, 4, 224, =
aCnny aerehmass et 2331 | Fp B0 PORKe-2TOS F8 460 OPEN 2,8,2,.F§+".SYM,S, R"
A i T OA 90 X=SOR(S*S-K*K):X2=2%X
A 5f55 RTAl42.7,196,32,241,183 | 53 390 5YSPL,XC-X-1,YCK,C,1 BB 470 IF DS OR ST THEN DE%=—1:
it 4,%3;%24D,6.224.4.l44.9;1 80 110 FORL=-XTOXSTEPZ.5:P0=1 RETURN
Fa SA 120 IFFNA(XZ)=X>=LTHENPO=0 6h 480 INPUT#2,VTx

66 544 DATA224,2,144,3.76.72.17 | 99 130 SyspL.Xc+L.YC-K C.PG 51 490 IF VT%=1 THEN CLOSE 2:RE
8,142,8,196,96.169,0,133,251 | 35 140 NEXTL K.P e
L 95 150 GOTO150 71 495 IF ST THEN CLOSE 2:DE%=-

1: RETURN
T T A P R R T 5 RN At YOUR COMMODORE october 1988 e s oo
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LISTINGS

62
BE

Al
EF

ocC
A
BC
0e
7C
FF
99
54
70
FA

&3
Eé

D3

43

ED -

DB
13

S0
26

30
81

S00 DIM VNS{VT%+1) ,VT% (VT%+1
). VVE (VTR+1)

510 PRINT " (DOWN,SR]EADING |
SVIARIABLES."

520 FOR V=1 TO VT%-1

2300 3 INPUT#2. VNS (V) VTR (V)
L VVE (V)

340 NEXT

550 CLOSE 2

260 RETURN

270

580

590 REM *wwwhmehanhmmhumbdns
LR R R R

500 REM READ LITERALS

ﬁln REM LA AR AR NSRS RS SRR
W R ko ok R

620

630 OPEN 2.8,2,F%$+".LTR.5.R"

640 IF DS OR ST THEN DE%=-1:
RETURN

650 INPUT#2,.TT%

660 IF TT%=1 THEN CLOSE 2:RE
TURN

665 IF ST THEN DE%=—1:RETURN

670 DIM LT$(TT%+1) ,L%(TTH+1)

80 PRINT "[SRIEADING LITERA
Ls."

690 FOR LT=1 TO TT®-1

700 : [INPUT#2,LE%:L%(LT)=LE
% ;

g o KEs S L

720 : *IF LE%< >0 THEN FOR Y=
1 TO LE%:GET#2,A%:LT$(LT)=LT
2(LT)+A%:NEXT

730 NEXT

740 CLOSE 2

750 RETURN

760

770

TEBD REM #¥hsmwmwhe ks ke nhun
od o & W W ok o W W

790 REM OPEN WORK FILES

BOD BEM #*%wamdmkehnkhkhdannnns
A dr W o e e

810 :

820 OPEN 2.8.2.F%+".SFC.S.R"

830 IF DS OR ST THEN DE%=-1:
RETURN

840

850 OFEN 3.8,3,"@0:"+F$+"  AS
M.P.W"

BEO IF DS OR ST THEN DE%=-1:
CLOSEZ : RETURN

B70 PRINT#3,CHR$(1) ;CHRS(8) ;

BE80 RETURN

890 -

200

glu HEM * % dddwmwwmdw s o w ook
L b a8 &8 8 R 2R

820 REM OUTPUT ASM LINE

QBD REH LR A B A SR EEEEE R TN EEY
o d oW W N R KWW

940 -

950 PRINT#3.CHR$(255) ;CHRS (0
) :CHR$(0) : CHR3 (0) ; OL$ : CHR$ (0O
};

960 TL=TL+1:PRINT TL:;"[LEFTI
LINES. [SPC&] ":PRINT" [UP] *;

870 RETURN

980 -

998 -

1QDU FEM ¥ awdwwrd e hwrdhnwwrnn
LR RS B 88888 E S

1010 REM OUTPUT LIBRARY CALL
LINE

1020 REM ##*wwikdhsnhanwhmdwnn
LA R B B RN SRR RS

1030

1040 GOSUB 910

42
19
08
o0&
5B
8B

aE
B2

3B
BE

C7
aD

24
9E

29
EA
BC

El
96

7C
51
ca
FF
El
co
CB
6B
B3

SE
18

33
20
92
E3
=7
EB
96
F&
8D
92
DC
ES
SE
99

32
ce

6E

27

1050 OL$=-" JSR SYSLIR"

*1060 GOTO 910

1070 :

1080 ;

1090 REM **swwwdewssmadhwsamnn
LR R R BB R R

1100 REM GENERATE PROGRAM HE
ADER

111{:' R_EH LS SRR SRS SRR TSR EER ]
LR B BB E R R

1120 :

1130 PRINT "(SG1ENERATING (S
P]ROGRAM [SH]EADER. "

1140 OLs="; [SC]ODEGEN [5V]1
.0[SB]":G08UB 910
1150 OL$=": [5C]164 [SV]ERSIO

N":GOSUE 910

1160 OL$=";":G0SUB 910

1170 OL$=" ORG $0801":G0OSUR
910

1180 QL$=".BASIC":GOSUB 910
1190 OL$=" BYT $0C, $08, $0A, 3
00,%$9E,%$20,%$32":G0SUB 910
1200 OL$=" BYT $£30,%36,$33.%
00,%00,%00,$00":GOSUB 910
1210 OL$=" JSR LOADLIB®:GOSU
B 910

1220 OL$=" JMF MAINSTART":GO
SUBE 910

1230 OL$=";".GOSUB 910

1240 OLg="; ***s* PROGRAM VA
RIABLES **xx%x".oOSUB 910
1250 OL$=".AC1 EQZ 203" .GOSU
B 910 ;

1260 OL$=".ACZ EQZ %05".:G0OSU
B 910

1270 QOL$=".5D1 EQZ $26":GOSU
B 910

1280 OL$=".502 EQZ $3F":G0SU
B 910

1250 OL$=".UP1 EQZ $FE":GOSU
B 910

1300 OL$=".UP2 EQZ $FD":GOSU
B 910

1310 OL$=".APT EQZ $45":GOSU
B 910

1320 OL$=".TT1 EQZ %47":G0SU
B 910

1330 OL$=".5YSLIB EOZ $5E":G
0SUB 910

1340 QL$=";":G0SUB 910

1350 OL$=".LOADLIB":G08UB 91
(1]

1360 OL$=" LDA #2":GOSUB 910

1370 OL§=" LDY #1":GOSUB 910
1380 OLs=" LDX #8":GOSUB 910

1390 QOLg=" JSR $FFBA":GOSUB
910
1400 OL$=" LDA #6":GOSUB 910

1410 OL$=" LDX #<{SYSLIBNAME"
:GOSUB 910

1420 OL$=" LDY #>SYSLIEMAME"
:GOSUR 910

1430 OL$=" JSR $FFBD":GOSUB
910

1440 OLs=" LDA *ﬂ";GGEUE 910
1450 OLg$=" TAX":GO5UB 910
1460 OL$=" LDY #$C0":GOSUB 9
10

1470 OL$=" JSR $FFD5":GOSUB
910

1480 OL$=" BCS LDEER":GOSUB
910

14530 OLg=" JMP $C000":GOSUR
910

1500 OL%=" . LDERR":G0SUB 910
1510 OL$=" LDA #<LDEREM":30S
UB 910

1520 OL$=" STA TT1":GOSUB 91
1]

1530 OL$=" LDA #>LDERRM":GOS

AB
AG
AD
co
ED
83

10
Fo

c3
39
49

BB
&7

F7
Do

23

51
3A
84
F2
39
E1
35
CA
ED
B
89
E3
BZ
BS
CF
71
6F
53
98

47
15

D2
CB

2B

F?

UB 910

1540 OL$=" STA TT1+1":GOSUB
910

1550 OL$=" LDY #0":GOSUB 910

1560 OL$=".LDERRLP":GOSUB 91
1]

1570 OLs=" LDA (TT1l).Y":G0SU
B 910

1580 OL$=" BEQ LDERREXIT":GO
SUB 910

1390 OL$=" JSR $FFD2":GOSUR
910

1600 OL$=" INY":GOSUB 210
15610 OL$=" BNE LDERRLP".GOSU

B 910

1620 OLg=-" LDERREXIT" :G0SUB
910

1630 OL$~=" LDX #$80":GDSUB 9
10 :

1640 OLg=" JMP (%$0300})":G0SU
B 910

1650 OLg=";":GOSUB 910

L660 OL$=".5YSLIBNAME" :GOSUB
910

1670 QOL$=" BYT 'SYSLIB'":.G0OS
Us 910

1680 OLg=".LDERRM" :GOSUB 910

1650 QOL$=" BEYT ' [SL]IBRARY |
SF]ILE [SN]OT (SFIOQUND.'.,13"
:GOSUE 910

1700 OL$=" BYT " [SRIUN {SA]R
ORTED.'.13,0":B08UB 910

1710 RETURN

1720 -

1730

1740 REM ®***swmbedhwmmnnwwhsdhsnw
LEEE R R T

1750 REM READ LINE FROM- S5FC
FILE

1760 REM #wwswsanwnwdesmwwnw
LR R R

172 =

1780 QOCgm"™

1790 INPUT#2,SL

1800 FOR X=1 TO SL

1810 : A$="":GET#2,A%:A5=A%
+CHRE (0)

1820 SF=8T

1830 : OC$=0CS+LEFTH(AS.1)
1840 MEXT

1850 RETURN

1860 -

1870 :

1880 REM s wwwssawhmmhkednnw
Wodr R W R A W i

1890 REM PROCESS VARIABLE TA

BLE
lgnﬂ HEH LE R B A S B RS R EE LR X T e

WOW ok %R o e W

1910 -

1920 OLg="; ***wxx VARIARLES
¥Ewxww".GOSUB 910

1920 PTx=1

1940 PRINT "[SG)ENERATING (S
VIARIABLES."

1950 IF VT%(PT%)=1 THEN OLg$=
"L "+VHNS (PT%) +" WOR 0" :GOSUB
910

1960 IF VT%(PT%)=2 THEN OLg§=
LUHUNSG (PTR) +" BYT 0.0,0":G0
SUB 910

1970 IF VT%(PT%)=3 THEN GOSU
B 2050

1980 IF VT%(PT%)=4 THEN GOSU
B 2100

1990 PT%=PT%+1

2000 IF PT®<VT% THEN 1950
2010 OL$=";:":GOSUB 910

2020 RETURN

2030

2040 -

2050 OLs="_"4VN$(PT%)+" WOR"
+35TRS (VV% (PT%) ) :GOSUB 910
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LISTINGS

--____-_-...................------I----l-l-IIIIIII---"""'""""""""--.-'"

8Cc

S0
12

D&
14
DE
60
5E
BD
20
B&
c3
22
41
29
a7

6D

92
92

ac™

39
8A
35
23
48

CB
44

7B
59
o7

CH

2F

b7

2060 OLS=" RES"+STR%(2*VV%(P
T%) ) :GOSUB 910

2070 RETURN

2080

2090 -

2100 OLs="."+VN$(PT%)+" WOR"
+5TRE(VVR (PT%) )} :GOSUB 910
2110 OL$=" RES"+STRE(4*VV%(P
T%) ) :GOSUB 910

2120 RETURN

2130 :

2140

2150 FED o ve v o o o % o o i o o W ok
LRSS 8RS L]

2160 REM PROCESS LITERALS
2170 REM LA RS R RS R REEERES SRS
W W W kW W i

2180 :

2190 LG=D

2200 PT®=1 !

2210 PRINT " [SG)ENERATING [S
LI ITERALS. "

2220 OLg="; *xxwwx TITERALS
kwww . GOSUB 910

2230 L$=STR$(LG) :LB$="LIT"+R
IGHT%(L%.LEN(L$)-1)

2240 OL$="."+LB%+" BYT"+STR%
(L% (PT%) ) :GOSUB 910

2250 IF L% (PT%) »0 THEN OLg="
BYT ""+LTE(PT%)+"'":C05UB 9
10

2260 LT&(PT%)=LB%

2270 PT%=PT%+1:LG=LG+1

2280 IF PT%<TT% THEN 2230
2290 OL$=":":GOSUB 910

2300 RETURN

2310

2320

2330 FHEM **** kv xakhw s ndmwnnn
ke

2340 REM PROCESS SFC FILE
2350 HEM LR RS &R EEE TR T R
LA S EEEERE SRR

2360

2370 SB%=0:MR%=0:5SP%=0:C5=0
2380 PRINT "[SG)ENERATING CO
DE."

2390 GOSUB 1780:REM RERD LIN
E FRCM FILE

2400 GOSUB 2450:REM PROCESS
LINE

2410 IFT SF=0 THEN GOTQ 2390
2420 RETURN

2430 -

2440

2450 REM wwskkdddahhmhhwehns
LA R S8 88 5N E ]

24560 REM PROCESS LINE FROM S
FC FPILE

2470 REM #* %% % i i w b o oy & o ok o o i
W R R Rk ok

2480

2490 LP%=0

25300 LP%=LP%+1

2510 IF LP%>LEN(OC%) THEN RE
TURN

2520 CC%=ASC (MIDS(0Cs,LP%,1)
]

2530 IF CC%>127 THEM 26230
2540

2550 REM #w»#xw% CARES 1-33 *x
&

2560 :

2570 ON CC% GOSUB 2970.3100,
3180, 3260,3380,3500, 3610, 374
0.3810

2580 IF CC%>3 THEN ON CC%=9
GOSUB 3890,4030,4170,2830,43
S50.4360.4390,4590.4600

2590 IF CC%>18 THEN ON CCk-1
B GOSUE 4610.4620,4630,4640,
4670,4670,4670,4670, 4870
2600 IF CC%>27 THEN ON CC%-2
7 GOSUB 4670,4670,4980,49590,
5000,3010

5C
7C
T2
&0

LB
F&

Ce
AC

Do
AS

8A
3C

A2
EC

39
31

D3
06

F9
D8

0C

ce

2610 GOTO 2500
2620 -

2630 REM **#*%* CODES 128 > *
L]

2640 :

2650 REM 128-138

2660 ON CC%-127 GOSUB 5040, 2
830,2830,2830,2830,5170,5180
,53210,5320,5440,5550

2670 REM 139-146

26B0 IF CC%>138 THEN ON CC%-
138 GOSUB 5660.5790,5880,603
0.6040,6070,6200, 2830

2690 REM 147-154

2700 IF CC%>146 THEN ON CC%-
146 GOSUR 6210,6220,2830, 283
0.5250,6430,6340, 2830

2710 REM 155-162

2720 IF CC%>154 THEN ON CC%-—
134 GOSUB 2830.6550,6560,657
0.6580,6590,6600,6610

2730 REM 163-170

2740 IF CC%>162 THEN ON CC%=-
162 GOSUB 6620,6630,6640,665
0.5660,6670,.6680,6590

2750 REM 171-178

2760 IF CC%»170 THEN ON CCx-
170 GOSUB 6700,6710.6720.673
0,6740,6750,6760.6770

2770 REM 179-1B&

2780 IF CC%>178 THEN ON CC%-
178 GOSUB &780,6790,6800.681
0.6820,6830.5840,6850

2790 REM 187-151

2800 IF CC%>186 THEN ON CC%—
186 GOSUB 6860,6870,6880,689
0.6900

2810 GOTO 2500

2820 :

2830 PRINT CC%;"[SN]OT IMPLE
MENTED™

2840 RETURN

2850

2860 :

zg?ﬂ HEM Wl R Rk R ko W W W W Wk

LEE R E R R RS S

2880 REM GET ADDRESS FROM LI,

2B90 REM w*#*shkkwmmbhendknshhan
oW ok o R W R R b

2900

2910 LP%=LP%+1:AD=ASC(MIDS(0
Cs.LP%.1))

2920 LP%=LP%+1:AD=AD+256*ASC
(MID$(OCS,LP%.11)

2930 RETURN

2940

28950

zgﬁg HEM L E R R R R R R R
WOk R h W

29?& REM *®kdhdtxhkawdmud®Enwsx
EE R RS R R B

2980 REM CCODE 1. LOAD ACZ IM
M.

2990 FEM #®#%dkddhhmhkuehkrshnmnn
ol o Nk W R &

000 :

3010 LP%=LP%+1:L0O%=ASC(MIDS(
OCs,.LP%.1)) :LO$=STR$ (LO%)
3020 LP%=LP%+1:HI%=ASC(MIDS(
OC$.LP%.1)) :HI$=STR$ (HI%)
3030 OL%=" LDA #"+RHIGHT$(LO%
»LEN({LOS) -1) :GOSUB 910

3040 OL$=" LDX #"+RIGHTS(HI%
-LEN{HI$)-1) : GOSUB 910

3050 OL$=" STA AC2":G0SUB 91
0

3060 OL$=-" STX AC2+1":G0S5UB
910

3070 RETURN

3080

3080 :

3100 REM ***dwwmwsaehdandmidn

ool W W R R R

3110 REM CODE 2. STACK AC2

83

Ha

66
D4
=
54
c7
IF
D2

AC
D7

24
8E
84
17
01
63
DC
00
55
18
FD
86
AD
17
oD
EE
oD
FA
&5
2C
93
47
16
15

o3
06

15
12
ED
Fi
07

a2
11

87

24
B7

ES
83
T
CC

4D

2120 REM LR R RS R R AR B R RS E
LA R R R EE LR EE

3130

3140 OLs=" LDA #3$01":GOSUB 1
040

3130 RETURN

3160

3170 :

3180 REM #wwdhwmbkhwmh ke ndshn

HkE ok ok ok Ehoh kW

3190 REM CODE 3. UNSTACK AC1

EEDD FEM #%%w%ddkwkddddhdiddrii
i o W W W oy

3210 . :

3220 OL%=" LDA #302":GOSUB 1
040

3230 RETURN

3240

3250

F2E50 REM " wmkwwhsdkdhdddddhwin
LRSS & ERE

3270 REM CODE 4. SAVE ACZ2 AT
ADDR

A280 REM womdwsmssndhnsrhdnnn
R E R R R E]

3290

3300 GOSUB 2870

3310 OLg$=" LDA AC2":GOSUR 91
0

3320 OL$=-" LDX ACZ2+1":GOSUB
910

3330 OL$=" STA "“4VN% (AD) :GOS
U 210

3340 OL$=" STX "4VNS(AD)+"+1
":G0SUB 810

3350 RETURHN

3360

3370

3380 REM %% & muode s somodhondwmew
Wk o kR kW R oW

3390 REM CODE S, LOAD ACZ FR
CM ADDR

3400 REM ®edhasdandmwhhwkens
o ode ko o W W W ok o

3410 :

3420 GOUSUB 2870

3430 OLg=" LDA "+VN$(AD) :G0S
UB 910

3440 OL%=" LDX "+VN§(AD)+"+1
":GOSUB 910

3450 OL§=" STA ACZ2":GOSUB 91
0

3460 OL$=" STX AC2+1":GOSUB
910

3470 RETURN

3480

34390

3500 REM **awdmdadkhxchhdmnnw
LA S 8 RN R X

3510 REM CODE & INCREMENT IM
MEDIATE

3520 REM #*sdwdkdmhhewnrhhunn
drodr e W o ok R A W o

3530

3340 GOSUB 2870

3530 OLg=" INC "+VM%(AD) :G03
UB 910

‘3560 OLs=" BNE 3":GOSUB 910
3570 OL$=" INC "+VNS(AD)+"+1
":GOEUB 910

3580 RETURN

3590

3600

A610 AEM sk dntwumwwnhknsxchnn
LR R E RS SRR R

3620 FEEM CODE 7 DECREMENT 1M
MEDIATE

3630 HEM ®*dkaswmwa ks e whnaw
LEE R &S & 8RR T

3640

3550 GOSUB 2870

3660 OL$-" DEC "+VN$(AD) :GOS
UB 910

3670 OL$=" LDA "+VNs(AD) :GO0S
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LISTINGS

D5

EE
6E

0z
AC
SA
j i
02
D

F2
5E

52.

De
aF

aC
AE

35
D4

AD
17
oD
EE
FC
FA
65
B9
c8
CE
41
D6
DF
BS
21
83
F9
12
SA
4E
D1
BE
74
43
OE
19
7F
B2
7C
62
Al
5F
ED

42

UB 910

3680 OL$=" CMP #3sFF":GOSUB 9
10

3690 OL%=" BNE 3":G0SUB 910

3700 OLg=" DEC "+VUN$(AD)+"+1
" :GOSUE 910

3710 RETURMN

720 -

3730 :

3?40 HEM WHRE R F RN TN T TN N NN E
W w e e ok o R W

3750 REM CODE B MOVE ACZ TO
LIE1

3?5D REM ks s & & d o o ook ok o o o
LRSS 8 80 8 88X

3770

3780 OLg=" LDA #$03":G0SUB 1
040

3780 RETURN

3800

3810 REM #*wwhawknakrdhhmhwws
e ke W A R ek oW ok W

3820 . REM CODE 9 MOVE AC2 TO
Up2

393& RENM drodehesr sk ok & b o o oo oo m om o
Hhkd ok ok ® AN NN

3840

3850 OL$=" LDA #304":G0SUB 1
040

3860 RETURN"

3870 -

JBBO :
3800 REM *dkddkdkdewrrhrmzwhnw
WA KRk EE kN

2900 REM CODE 10. LOAD SDz 1
MM

3910 HEM LA AR SR EREESESEEREEEE B
LR RS RS EE S

3920 :

3930 GOSUB 2870

3940 OL$=" LDA "+LTS(AD) :GOS
UB 910

3950 OL$=" LDX #<"+LTS(AD)+"
+1":GOSUB 210

J960 QLg=" LDY #>"+LT$(AD)+"
+1":G0SUB 210

3370 OLg=" STA SD2":GOSUB 91
0

3980 OLg=" STX SD2+1":G0SUB
910

3990 OLg=" STY SD2+2":GOSUB
910

4000 RETURN

4010

4020

4030 REM "% =i nadmdhmhns®irn
Bk ok oW R R

4040 REM CODE 11 SAVE 3D2 AD
DR

A0S0 REM S @ w s dom i b sww ks
LRSS SRR RS

4060

4070 GOSUR 2870

4080 OL$=" LDA SD2":GOSUE 91
1]

4090 OLz=" LDX SD2+1":GOSUB

910

4100 OLg=" LDY SD2+2":GOSUB

910

4110 OL$=" STA “+VN% (AD) :GOS
UB 910

4120 OL$=" 5TX "+VNS(AD)+"+1
":GO3UBR 910

4130 OL$=" STY "+VNE(AD)+"+2
":GDSUB 910

4140 RETURN

4150

4160 :

4170 REM *=*whawtwwdmwnsessnw

L R SR EEREES]

4180 REM CODE 12 LOAD SDZ AD
DR

4190 REM ¥*swwumwmehmrhhnhss
LA SRR R R

4200

92
03

23
24
D1
3E
ce
46
EB
E6
35
50
01

3E
oc

D6
19
17
44
76
50

aF
25

38

Fé&
8C
61
99
43
F6
c7
37
Fo
F7
24
aF
30
17
F&
70
2B
oA
]
06
7L
FF
10
CB
54

97
SR

4210 GOSUB 2870

4220 OLs=" LDA "+VN$(AD) :GOS
UB 910

4230 OL$=" LDX “+VNS(AD)+"41
":G0SUB 910

4240 OLg=" LDY "+VNS(AD)+"+32
":G05UB 910

3250 OLs=" STA SD2":G0SUB 91
4230 OL§=" STX SD2+1":GOSUB
91

g%gﬂ OLg%=" STY SD2+2":GOSUB
4280 RETURN

4290 ;

4300 -

4310 REM #*#*wahswawwwmnmne®nw
& oA i o % ke W

4320 REM CODES 14 & 15 STACK
F/UNST SD
.4330 BEM #*wdsdkdaorwmhh e wwwmw
LR R R R

4340

4350 OLg$=" LDA #$05":G0TQ 10
40

4360 OLs=" LDA #306":GOTO 10
40

4370

4380

4300 REM waddwakmwhmawdwwdsh &
W W R kW W i Wk

4400 REM CODE 16. STRING OF
PREFIX

4410 FEM #*dambkdahenwbwhkxnnn
FEA AR K AN

4420

4430 LP%=LP%+1:C%=ASC (MIDFIO
Cs.LP%,1))

4440 IF C%=164 THEN OL$=" LD
A #$07"

4430 IF C%=165 THEN QLS%=" LD
A #308"

4460 IF Cx=166 THEN OL%=" LD
A #5309

4470 IF C%=167 THEN OLg=" LD
A #50R™

4480 IF C%=168 THEN OL$=" LD
A #30B™

4490 IF C%=169 THEN OL$=" LD
A #z0C"

43500 IF C%=170 THEN OLS%=" LD

A &30D"

4310 GOSUB 1040

4520 RETURN

4530

4540

4550 HEH LS SRS EREEREEEEES T
LE R B R R

4560 REM CODES 17-22

4570 REM wwwhsakrahdmhnmhnns
Wk Ew ok ok kW kK

4580 -

4390 OLs=" LDA #3$0E":G0TO 10
40

4600 OL$=" LDA ##0F":60T0 10
40

4610 OL$=" LDA #£10":60T0 10
40

4620 OLs=" LDA #%11":GQT2 10
40

4630 OLs=" LDA #%512":GOTO 10
40

4640 OL$=" LDA #%13":G0TO 10
40

4650

4660

4670 REM *wddwdendkswdhxwwkmmw
LA SRS RS ST R

4680 REM CODES 23-26 / 2B-29
46590 REM vwhkwssa v aw hnmkwwmk
R T EEE R ]

4700

4710 GOSUB 2880

4720 OL$=" LDA #<"+VN$(AD):G

Bl

59

26

33

B2

oD
59

71
6F
Eg
98

47
A4

ar
FD
BB
95
28
12

97
4E

D1

SH

33
ZE
&0

D1

59

06
02

Ed
&0
SE
ED

AF
ES

OSUB 910
4730 OL$=" LDX #>“+VN$(AD) :5
OSUB 910

4740 OL$=" STA TT1":GOSUB 91
0

4750 OL$=" STX TT1+1":G0SUB

910 2t

4760 OL§=" LDA #514":GOSUB 1
040 B
4770 IF CC%<=24 OR CCx>=28 T

EEN OL$=" LDA #$15":GOSUB 10

4780 IF CC%=25 OR CCk=256 THE
N OLs=" LDA #$16:GOSUB 1040
4790 IF CCx=23 THEWN OL$=" LD
A #$17":G0TO 1040
4800 IF CC%=-24 THEM OL%=" 1D
A #318":G0TO 1040
4810 IF CC%=25 THEN OL$=" LD
A #£19":G0TO 1040
4820 IF CCx=26 THEN OL$=" LD
L #£1A":GOTO 1040

4830 JF CC%=28 THENM OL$=" LD
A #$1B":GOTO 1040
4840 OL$=" LDA #$1C":GOTO 10

S0
' 4830

4860 :
4870 REM *#** s mk khw W WA s e v x
LR R B R EE SR

4880 REM CODE 27. UNSTACK AR
RAY PTR

4390 REM wwwadkbhhhkswhashrwdn
LEE S SR 888 & 8

4900

4910 OL$=" LDA #%1D":GOTO 10
40

4920

4930

4940 REM "ww®dkhhhhmddarrhwmn
LR R R R R

4950 REM CODES 30-32

GOEQ REDM  %eow vk s e deode ke ok x o o iode o
o % % ok W ok W ok o

4970

4280 OL$-" LDA #$1E":60TO0 10
40
4990
40
S000 OLs=" LDA #520":GOTO 10
40

5010 OLs=" LDA #$4D":GOTO 10
40

020

5030

5D4U HEM LA RS E R LRSS REEE

[ R E T R R R 1
5050 REM #*whksxsawmuwwhanhwds
W o o i o W Ny

SO0 REM CODE 128. END

B070 BEM *=kkdmsawhuihnk®nns
=W W wr W W W e e

S0BO

5090 IF 5B% THEN SB%=0:0L§="
RTS" :GOTO 910

5100 OL$=" LDA #$4E":GOTO 10
40

3110 :

5120

5130 FREM ***w*txrwwmnwwtnnns
Tk WAk

5140 REM CODES 133-134 BSET/
WSET

5150 REM #ddsdedhidhhdnihhdsd
5160

3170 OL$=" LDA #%21":G0TC 10
40

5180 OL&=" LDA #£22":G0TO 10
40

5190 -

5200 :

S210 REM **#wsadammwumnnunwn
S22 T

5220 REM CODE 135. LOOF
5230 REM **wewanbowmsrenxnnsns

OLs=" LDA #31F":GOTO 10

YOUR COMMODORE october 1988
76




01

L

10

40
LDy

LD

=

10

W

"

W

10

10

LR

LISTINGS

m’

Wk kW kR o W AE 5840 SP%=5P%-1 S50 G450 REM **smwdhs s s wwmwnmhnn s
BE 5240 . ?E EESQ RETURN LS LR RS R
FF 5250 SP%=SPi+1 e 6F 6460 :
SB S260 CHN$=STRE(CS) :CS=CS+1 15 :g;g = T R BA 6470 OL$=" RTS":GOSUB 910
E'? 52?0 SL${EP%] '“CT‘.L“"‘RIGH:‘T$[C **".]*EE]**I.** ok . E? 5430 EETURN
N$.LEN(CN$)-1) 3C 5890 REM : 49 6490
CC 5280 OLg="."+5L3 (5P%) :GOSUB 48 5900 REM EEEE-EE};*E%EEnut*w e
3 910 : EEERTT AN NN <y Eglﬂ A - TR
D 5290 RE—-I-LIIHN 1? 5910 oo oW kR W
F2 53200 : i S5& 6520 REM CODES -
EB 5310 - KB 5920 IN3=SL%(SP%) E0 5530 REM tttt**if?*%?iwgt**g
63 5320 REM ***rwaewwwsummnehnn 3D 3930 SL$(SP%)=IN$+"EX" K KRk
e e e e e e o EA 5940 OLs=" JMP "+5L$(5P%) :G0 9F 6540 .
SUB 910 . =
33 5330 REM CODE 136. 6D 63550 OLs= £
SE NI rennirs enuogE 1 X 5950 OLg=" . HINE GOGHR! DAD 40 L e T 1
HEEERRET RGN D1 5960 RETURN CE 6560 OL£=" LDA #$2A":G0TO 10
Co 5350 : ig gg?u : 40
CD 5360 CN§=SL$(SPX):SPa=sPx-1 | 25 3980 0 e i S0 OLsE" LERSRSZD"HOTO. 10
D3 5370 NCX=ASC(MIDS(OC$,LP%+1, RSB e 40
1) +CHR$ (0) ) 45 6380 OL%=" LDA #$2C":GOTD 10
Al 5380 IF NC%<>0 THEN RETURN 9 3$EEG§E§ CODES 142-143 CHARO 40 :
F9 5390 OL$=" JMF "+CHN%:G0S 98 6390 OL$=" LDA #% e
10 . $ SUB 9 AE A010 REM #*wswwstwrmwrmnmwins 40 e S0T0 D
a5 5400 ULS‘"-“+CN$+“EK“:GGEUB LEE S EEE TR EE i 3F &500 OLs=" LDA #SEE":GDTQ 10
910 Al 6020 : 40
BS 5410 RETURN 22 6030 OLs=" LDA #$24":G0T0O 10 B2 6610 OL$=" LDA #$2F":G0TO 10
7B 5420 : 40 40
1 S430 - 51 €040 OL$=" LDA #525":G0TO 10 97 6620 OL$=" LDA #%30":G0TO 10
FA 544G HEH WA EHER A TR R AR AT N TR 49 4U
AEET RN T TR W 83 6050 ; 4R 6630 OL$=" LDA #$31":GO0TO 10
9F 5450 REM CODE 137. WHILE F3 6050 40
FE S450 REM *hssswwwsmhnmnukhnn 12 6070 BEM ®*** & xxkdwrwwwanwwwne 21 6640 OL$=" LDA #$32":60T0 10
EAAAAENN N R R LR R R R . 40
497 5470 - - 9D 6080 REM CODE 144. BEGIN 14 6630 OL$=" LDA #3$33":G0TO 10
DB 5480 CNS‘SLSESP%}+"EX“ 4E GOG0 REM ¥ekkdkshharkanhkmnhnd 40
C7 5490 OL$=" LDA #£23":GOSUB 1 AN 20 6660 OL$=" LDA #$34":GOTO 10
040 DI &100 40
€7 5500 OL%=" BNE 23".G0SUB 910 83 6110 IF SB% THEM RETURN 207 6670 OL$=" LDA #%35":60T0 10
11 5510 OL§=" JMP "+CN$:GOSUB 9 E4 6120 OL$=" .MAINSTART":GOSUB 40
10 910 YA 6680 OL$=" LDA #%$36":GOTOD 10
2B 5520 RETURN 87 6130 RETURN 40
95 5530 =3 L6140 01 56590 OL$=" LDA #$37":G0T0O 10
83 5540 : 24 6150 : 40
28 5550 REM ***arawkdxudsedannn By | 6160 RENS S d i Axhk s kay £ x84 x 14 6700 OL$=" LDA #$38":GOTO 10
ek ok Rk ok ok R W W NN N 40
03 5560 REM CODE 138. WHEN 4h 6170 REM CODES 145/ 147-148 FE 6710 OL&=" LDA #$39".G0TO 10
24 G570 BEM **tsssssnwmwnwmnwmuww B3 G180 REDM oo bosroke o s w koo ok o & 40
Ak EEA ARG TAE LR R T Cl 6720 OLg&=" LDA #$3A" :GOTO 10
DE 3380 7C 6190 : 40
E3 gigﬂ OL$=" LDA #$23":G0SUB 1 FS 6200 OL$=" LDA #326":G0T0 10 CC 6720 OL$=-" LDA #%3B":G0TO 10
40 40
53 5600 OL$=" BNE 3":G0SUB 910 CB 6210 OL$=" LDA #527":GOTO 10 AB 6740 OL$=" LDA #$%3C":GOTO 10
AS 5610 OL$=" JMP "+CN$:G0SUB 9 40 40
10 FF 6220 OL$=" LDA #$28":G0TO 10 06 6750 OLs=" LDA L
19 5620 OL$="."+CN$+"EX":GOSUB 40 40 el
910 54 6230 - 35 6760 OLs=" LDA L
S 5630 RETURN 42 6240 40 #$3E" :GOTO 10
fg gg;g 1 Eg EZEE REM*'*"’***H*!**R**I***I Bﬂ 6??0 OLS-“ I_.Dh #SEFMLGDTD ID
H L LR R & ] W
o ® W - L & 3 4D
5? EE?E*?ET*:: L WL S D7 6260 REM CODE 151 SUBROUTINE 37 6780 OL$=" LDA #%$40":G0TO 10
40
02 5670 REM CODE 139. IF ES 6270 REM #hwwskwsksrwsrrannn " i
55 5533 REM ®®dkdddmbdmhkh®hsdddni d ok E koW D6 iggu OL§= LDA #$41":GOTO 10
R W R RN Nk gA &£280 B9 6800 OL$=" LDA #£42":GOTO 10
gg gggg épx 1 0E 6290 GOSUB 2870:SB%=-1 a0 :
=5P%+1 FC 6300 OL$="."+VN$({AD) :GOSUE 9 i "
ES 5710 IN$=STRS (CS):CS=CS+1 10 e SoM LRt i das D 10
AB 5720 SLs(S5P%)="CTL"+RIGHTS(I 30 €310 RE -l i
N$, LEN(IN§)-1) F2 6320 : T SGAR SIS ATk IER 800 10
72 3730 OL$=" LDA #%$23":G0OSUB 1 Ea 6330 : " %
040 . 53 G340 REM **®wdmidwhmwwsmdnwhs 6A igﬂﬂ OL$= LDA *$45":GOTO 10
SC 5740 OLg=" BNE 3":G0OSUB 910 ok ko &k e = "
B9 5750 OL§=" JMP "+SL$(SP%):GO | C5 6350 REM CODE 153. CALL = o s U g ek i
aUB 910 SF 6360 REM **wkhkmbkdrew sk hkmesnn + .
13 5760 RETURN I EE TS S EE B FC igsn ULS- LDA #547 IGDTE 10
QA 5770 : Co 8370 : S "
Eg 5780 14 6380 GOSUB 2870 7F ggﬁﬂ OLs% LDA #%48":G0TO 10
5790 R R RS R RS R EEEEET = n
tt*uthT:tt A = EggglgLs 7 b b ig?ﬂ OLg$=" LDA #3$49":GOTO 10
8F 5800 REM CODE 140 . EMNDIF 97 6400 RETU "
17 5810 REM ****awewsmmhkensndnn 19 6410 : = 0 igau SRRt U Sela Ao 2
LA B BB &R EEE Y 1? 642“ . 13 6390 Gl]'_. b i
E&8 5820 - 44 £430 REM *dewhdmhsad ek xkrhaw 40 kd LDA #34B":GOTO 10
D4 5830 OLs=" “+5L%(5P%) : G0SUB BN A E RN SR
OA €900 OL$=" LDA #$4C":0
910 73 6440 REM CODE 152. RETURN 40 i S
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LISTINGS

Listings

FROGRAM: ASSEMBLE.LDR

D9
AF
E3
A3
C2
4D
DC
2A
BE
FE
33
1E
ce
6F

60
61

10 IF PEEK(44)=8 THEN PRINT
“CHANGE START OF BASIC FIRST
LT END

15 AD=2049

20 FOR LN=100 TO 2430 STEF 1

23 : RT=0

30 : FOR 05=0 TO 15

a5 READ BY:POKE AD+0CS.

BY

A0 RT=RT+BY

45 ¢ HNEXT

20 : READ TT:IF TT<>RT THEN
PRINT "ERROR IN LINE":LN:EN

D

95 : - AD=AD+16

60 NEXT

63 PRINT "SAVING 'ASSEMELE'*"

70 HI=INT(AD/256) : LO=RAD-HI*2
56

75 FOKE 43,1:POKE 44 ,8:POKE
45, L0:POKE 46,HI : SAVE"ASSEME
LE".8

80 CLR

-

20

100 DATA 12.8,10.0,158,32 .50
.48.54,51,0,0,0,0,76,33, 532

B5

2B -

F1
FF
a5
i
59
67
6D
3B
41
4F
95
A3
a9
76
O
8a
03

AZ

70

c7

EO

8F

FE

F3

88

gaF

91

33

30

34

cF

92

B?

By .82,

110 DATAR 22,0.0.0.0:0,0.0.0,
0.0.0.0,0,0,0, 22

120 DATA 0.0.0.0.0,0.0,0.0,0-
.0,0,0,0,0,0. 0

130 DATA 0.0.0.0.0.0.0,0.0,0
,0,0,0,0,0,0. 0

140 DATA 0,.0,0.0.0.0.0,0,0,0
0,0.0,0,0.0, 0

150 DATA 0.0.0.0,0,0,0.0,0,0
.0,0,0,0.0.0, 0

160 DATA 0,0.0.0.0,0.0,0,0,0
H0,0,0,0,0.0, 0

170 DATA 0.0,0,0.0.0,0.0.0.0
«0,0,0,0,0,0, 0

180 DATA 0.0,0.0,0,.0,0.0.0.0
+0,0.0,0,0,0. 0

190 DATA 0.0,0.0,0,0,0.0.0,0
«0,0,0,0.,0,0. 0

ZDD DATA 0.0.0.0.0.0,0.0,0,0
.0,0,0,0.0,0, 0 )

210 DATA 0.0,0.0.0.0.0.0,0,0
.0,0,0,0,0,0, O

220 DATA 0.0,0.0.0.0.0.0,0.,0
0.0,0,0,0.0. 0

EHﬁ DATA 0.0.0.0.0,.0,0,0,0,0
50 L B T R |

240 DATA 0.0.0,0,0,0.0,0,0,0
L 5 R o Y 6 O T

250 DATA 0.0.0,.0,.0.0.0.0,0.0
,0,0,0,0.0, O

260 DATA 0,0,0,0,0,0,0,0,0,0
SO0 0000000 10

270 DATA 0,0.0.0.0.0,0,0,0.0
0,0, 0,0,0,0, 0

280 DATA 0.0,.0,0,0,.0.0,0.0.0
«0.0.0,0,.0,0, 0

290 DATA 0.0.0.0.0/46.59 .88,
69,44 ,80,44,87,.46 . 65,83, 721

300 DATA 77.64,.48,58,13, o7,

78.84,69,82,32,198,73, 7669,

78, 1296

310 DATA 65.77.69,32.40/46.6

2,83.77.41.58,0,.13,206,79. 32
. 983

320 DATA 70,73.76.69,78,865,7

7.69,32,71,73,86,69,78,59 32

. 1077

330 DATA 193,66,79,82,.84[73),

78,71,13,0,13,198,73,76,69.7

8. 1245

340 DATA 65.77.69.32.84 /757

5,32,76,79,78,71,59,32,208,7

6. 1195

350 DATA 69.65.83.69,32(212,

B2.83,32,65,71,65,73,.78, 130

. 1098

350 DATA 14,147,13.198.195 /)2

04.32,193,83,83,69,77,66, 75

1601

370 DATA 46,13,214,69,82(83,

73.79,78.32,49,46,49,47.56.5
6, 1072

380 DATA 13,211,84,69,86,69,
32.195.65,82.82,73,69,.32 19

S7. 1268

390 DATA 56.56.12.0,13/13,19

3,83.83.69,77.66.76,69,82.,32
o PR

400 DATA 208.65.83.83.32,0)3
2,66,69,71,73,78,.83.46,13.0,
1002

410 DATA 13,193.83,83.69. 77

66,76,89,32.67.79.77.80.76.6

R

420 DATR B4.69.46,13, 204,79,

65,68,32,65,68,68,82,69,83.8

3, 1174

430 DATA 32.61.36.0,13.197)7

8.68,32,65,68,58,82.69,83,83
e e

440 DATA 32,.32.61.36.0(66482
- 72,0,67,76,67,24,67,76,68,

829

450 DATA 216,.67.76.73.88,67,

BR

(=]

30

25

Al

CB

E3

(12]

EB

8B

1o O

29

EE

ES

&n

a7

32

6F

22

EhR

Do

P2

07

EO

18

FB

CB

11

76.B6,1B4,.68,69,88, 202,68,69

L899, 1386

460 DATA 136,.73,.78.88,232,73

.78,89,200,78.79,80,234,80.7

2.65,. 17335

470 DATA 72,80,72.80.8.80.76
«&2,104,80,76,.80,40,82,84,73
s e

480 DATA 64.B2.84,83,96.83.6

9,67,56.83,69,68,248,83,69.,7

C Pl oS i)

4590 DATA 120.84.63.88.170.84
.65,.89,168,.84,83,88,186,84,8

8.65,. 1611

S00 DATA 138.584,88,83,154.84
-89 .65,152,.66,.67,57,144,66,6
7.83. 1497

210 DATA 176.66.69,.81,240 66
. 77,73,48.66,78,69, 208,665,890
785 1535

520 DATA 16,.66,86.67,80/66.8
£.83.112.65.68,.67.0,65,708,68
» 1073

230 DATA 11.65,83.76.22.65)7
3.84,33.67,77,80,44,67, 8088
« 1016

340 DATA S55.67,80,8%,66 68,6
9.67.77.69,79,82,88,73,78.67
. 1174

550 DATA 99.74.77.80,110,74,
83 BE 121.76.68,65,132, 7668
.88l 1373

560 DATA 143,76,68,89,154,76
.83,82.165,79,.82,.65,.176 837

9 76, 1375

570 DATA 187.82,79.82,198,83
»56,67,209,83,84,65,220,83.8

4.88. 1760

580 DATA 231.83,84.89,242 66
.89 ,.84,0,87,79,82,1,69,81,90
. L1457

230 DATA 2,69,81.65.3,79.82,

71,4,82 69 B35, 255 105,101
1136

600 DATA 117,255,109,125,121
, 97,113,255, 255,41,37,.53. 255
«45,.61,57, 1995

610 DATA 33,49,255,10,255.6.
22,255.14,30,255, 255,255, 255
» 855,255, 2459

620 DATA 36,255,255,44,255.2

B3 2nS 355 a58. 255 201 197 .2

13,255,205,221, 3412

630 DATA 217,193,209,255;255
-224, 238,255,255, 236, 255, 255
. 285, 255, 255, 255, 3857

640 DATA 192,196,255, 255
» 233,235, 255, 255, 255, 255

.198, 214,255,206, 3760

630 DATA 222,255,255, 255, 255
,»233,73,69 B5,255,77.93,89 .8

5,81,255, 2639

660 DATA 255,255,230,246, 255
» 238,254, 255, 255, 255, 255, 255

«295,255 255,255, 4028

670 DATA 76,255,255, 255, 255,

108,255, 255, 255, 255, 255, 32. 2

=9.255,255,255, 3531

6B0 DATA 255,255,169, 165,181

»255,173,189,185,161,177, 255

.255,162,166, 255, 3258

6590 DATR 182,174, 255, 190, 255

»255,255,255,160, 164,180, 255

.172,188,255, 255, 2450

700 DATA 255.255.74.255,70.8

6,255,78,94,255, 255, 255, 255,

255,98, 5. 2711

710 DATA 21,255,13,29,25.1,1

7.255,42,255,38,54, 255,46 ,62
resn. 1623

720 DATA 255,255, 255,106,255
»102.118, 255,110, 126, 255, 255

.233,255,255,233, 3345

730 DATA 229,245, 255,237,253
249,225 341, 255, 255,255,133

204
- 255
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=3 |

-]
'3

PN

wih ) -

an

=

B3 Bk

5
5

4
3]

3

=]
5

LISTINGS

m’

47

AC

LDE

72

EB

ca

ch

aF

27

X

72

Fé

2C
34
D&
56
17
EB
D7
6D
2{
FD
BA
4F
7F
56
96

Sh

.149,255,141,157, 3534

740 DATA 1353,129,145,255, 255

. 293,134,255,150,142, 255, 255

205,255,255, 255, 3403

730 DATA 255,132,148,255,140

» 295,295 . 235, 255,255, 255, 255

Sl s b g < RS b L

760 DATA B3,69,77.66.76.89,3

4, A0, EeN, 73, 76,B3,22,79,. 7832
1080

770 DATA B4.72,73,83,32,76,7

3,78,89,0,213,76,56,59,70,73

e s

780 DATA 78B.69.68,32,211.89,

77.66,79,.76,32,197,82,82,.79,

82, 1399

490 DATA 0,210,69,68,.69,70,7

J.78.6%9,68,32,211,89,77,66,7

B 1328

800 DATA 76.32.197.82.82,79,

B2.0,.205,708.,69,¥7.79,768,73.5

i B

810 DATA 32,78.79.B84,32,82.6

9.67.79,.71,78,73,83,66,68,0,
1044

820 DATA 194,.65,68.32,211,89

.77.66,79,76,32.69,82,82,70,

82, 1383

830 DATA 0,201,.76,76,69,71.6

5,76,32,.207 B0,69,82,65.78,6

=i B B

840 DATA 32.198.73.69,76.68,

0,201,76.76.69.71.65,76,32,2

G T s

850 DATA 78.€9.77.79,.78,73.6
7,32,198,73,69.76.68.0,205.7
SR L

B50 DATA B3,.83,73.78,71,.32,2
07,80,69,82,65,78,68.32,197,
82, 1380

B70 DATA B2.79.82.46.0,196,7
3,.83,75,32,198,73,.76,69,32,1
97. 1393

880 DATA B82,.82.79.82.46.0,21
1.89,78,84,65.88,32,69,82,82
. 1251

890 DATA 79.82.46.0.201,76.7
6,69,71,65, 76,.32,200,85,65,7
8. 1310

900 DATA B4,.73.84,89,32.197,
B2,82,.79,82,0,201,76,76,69.,7
x i W

910 DATA &63,76.32,193.68,68,
82,69,.83,83.73,78.71.32,77.7
9, 1229

920 DATA €8.6%9,46,0,206,79.8
4,32,216,32.Y9,8B2,32,217 .32,
vy 1347

930 DATR 78.68.69.88.46.0,21
1.,88.77.66.79.76,32.84,65,68
. 1194

940 DATA 76.69.32,70,85.76.7
6.,46.0.194,.82.65,78,67.72.32
P i b

950 DATA 210.€5.78.71.69.32,
€9,82.82.79.82.46,0,30,12.59
. 1066

960 DATA 12,82,12,105,12,129
12,146,12,168,12,191,12.214
12,231, 1352

970 DATA 12.245.12.12,13.37.
13.55.13.74,13 (162)38.162,10
e iz b RO T B |

980 DATA 20.134.21.162,0,160
,2,185,231,8,209,20,208,9,13
6.16. 1521

990 DATA 246.160.3.177.20,:24
96,232 ,224,62.176,250,165,2
0.105.4. 1954

1000 DATA 133,20,165.21.105,
0,133.21,24,144,218,173,230,
B.201,3, 1599 S

1010 DATA 240.5,162,3,76.190
-13,32.124,13.176. 346 (D6). 138
ARFZ, 1596 :

893

D3

0l

E7

A4

DF

7E

68

B2

A4

2E

a0

F

| B

3A

98

Fo

2D

Fo

RC

LT

27

01

&6C

F?

12

Bl

BS

61

1020 DATA 173,23.8,201,1.208
-, 8,32,79.14.169.13,32,210.25
5,104, 1529

1030 DRTA 170,142,19.H,189.9
5,13,168,189,94,13,170,32,25
5,13,173. 1743

1040 DATA 19.8,240.5,169.0.7
6,206,13,.169.2,32,195, 255,16
9,3, 1564

1050 DATA 32,195,255,174,18,
8,232,232,154,162,128,108.0,
3,134,20, 1855

1060 DATA 132,21,160,0.177.2
0,240,6,32,.210,255, 200, 208, 2
45,596,201, 2204

1070 DATRA 65,144.6,201,.91.17
6,2,56,96,24,96,201,48,.144,2
50,201, 1801

1080 DATH 58,176,246, 144,242
,32,16,14,176,237.76,28,14,3
2.28.14, 1533

1090 DATA 176,229,201,65, 144
L227,201,71,176.223,144,219,
134,20,132.21, 2383

1100 DATA 160.0.177.20,32.21
0.255,200.201.13,208, 246,96,
162,.88,150, 2178

1110 DATA B.74.61,14, 201,10,
176,3.9.48.96,105,54,96,72.7
4, 1103 LI

1120 DATA 74,74,74,32.85,14.

32,210,255,104,41,15,32.85.1
4,76, 1217

1130 DATA 210,255,165,72,32,
95,14,165,71.76,95,14.32.115
14,169, 1594

1140 DATA 32,32,210,255,76,7
B,14,169,38,162,8,133,20.134
,21,162, 1544

1150 DATA 2,32,198,255,32,22
B,255.141,34.8,32,228,255.14
1.35.8. 1884

1160 DATA 208.10.173.34.8.20
8.5.32,204,255,56,96,32,228.
255,141, 1945

1170 DATA 36.8,32,228. 25514
1,37.8.32,228,.255,201.0,240 .
13,160, 1874

1180 DATA 0.145,20,230,20.20
B,241,230,21,76,185,1%,169,1
3,145,20, 1737

1190 DATA 24.,96,173.24.8.240
»1,96,162,9,76,190,13.169.0,
133, 1414

1200 DATA 71.133,72.165.45.1
66,46,133,69,134,70,160,0,15
2,145,689, 1630

1210 DATA 162,161,160.9,32.2
55,13,96,169,0,141,230,8,160
0,32, 1628

1220 DATA 207.255,201,13,240
.6,153,231,8,200, 208,243, 140
.230,8,.96, 2439

1230 DATA 162,69,160,9,32.25
5.13.32.249,14,173,230,8,208
,10,162, 1786

1240 DATA 93.160.9,32.255.13
.76,234,13,201,13,144,10,162
.123,160, 1698

1250 DATA 9,32,255,13.76,17,
15,160,0,185,665,9,153,198.8,
200, 1396

1260 DATA 192,3,208,245,152.
0.189,231,.8,157.166.8,153, 19
8,8,232, 2160

1270 DATA 200,236,230,8.208,
240,162.0.189.54.9.153.198.8
LoD, 200, 2327

1280 DATA 224.8,208,244,.140,
33.8.174.230.8,160,0,185.62.
9,157, 1850 -

1290 DATA 166,8,200,232,192.
4,.208.244.142,32.8.96,169 .2,
168,162, 2033

1300 DATA 8.32,186,255,173.3

I CO

1B

43

B0

41

18

68

CB

-]

i

89

93

=

oD

4E

26

Da

AC

aDb

8c

30

D3

ER

2B

a2

r4

C4

D4

2,8,162.166,160,8,32,189, 255
32,192, 1890

1310 DATA 255,176.83.162.2.3
2,198,255,176,.76,32,228.255.
32,183,255, 2400

1320 DATA 208.68.32,228, 255,
32,183,255, 208,60, 32, 204, 255
.96.169,3, 2288

1330 DATA 168,162.6,32.186,2
35,173,33,8,162,198,.160,8,32
» 189,255, 2029

1340 DATA 32,192,255.176,33,
162,3,32,201,255,176,265,173,
30,8,32, 1786

1350 DATA 210,255.32,183,255
.208,15,173,591,8,32.210, 255,
32,183,255, ‘2337

1360 DATA 208.4,32.204,255,9
6.32,204,255,169,16,76, 209, 1
3,173,.23, 1965

1370 DATA 8,9.48,141,230,9,
62,213,160,9,76.255,13, 230,
51,208, 2022

1380 DATA 2,230,252,140.19.
.160,0,177,251,172,19,8,96,1
PH,251; 1983

1390 DATA 165,251, 201,255,20
B.2.198,.252,96.32,15,16.169,
0,170,141, 2171

1400 DATA 230.8,32,254,15,32
.38.14,176,4,142, 230.8,96, 15
T.23Y . 1667

1410 DATA B,232,208,238,32,2
=54.15,32.4.16, 201,32, 240, 246
96,165, 2019 g

1420 DATA 45.166.46.133,5,13
4,6,160,0,177.5,208,.2,.%4.96,
205, 1412

1430 DATA 230,8,208,40,162.0
«200,200,200,200,177,5,221.2
31.8,.208, 2298

1440 DATA 27,.232,236.230.8.1
44 242,160,1,177.5.141.22.8.
200,177, 2019

1450 DATA 5,141,20.8.200,177
2,141 ,21.8,.56,96,160.0,172,
5.51220

1460 DATA 24,105.4.101,5,133
3,144, 2,230,6,76,72,16,32, 2
54, 1209

1470 DATA 15.32.26.16,173,23
0.B.208.5,162,4,76.190,13,32
.64, 1254

1480 DATA 16,144,12,162.2,17
3.22.8,201,1,208,5,76,190,13
162, 1395

1490 DATA 0,169,1.141,24.8,2
24,0,240,1,.96,160.0.173, 230,
8. 1475

1500 DATA 145,69.200,169,2,1
45,69 .200,165,71.145,69, 200,
165.72,145, 2031

1510 DATA- £9,200,162,0,189,2
31.8,145,69,232.200,236, 230,
8,208,244, 2431

1520 DATR 152.24.101.69,133,
69,165, 70,1050, 133, 70, 201 .1
60,208,5, 1655

1530 DATA 162,.13,76,1%0,13,1
60.0,152,145,69.96,1659,0,133
.3,133, 1514

1540 DATA 4,32,254,15,32,46,
14.176.1,96,.201. 65,176, 4,41,
15, 1172

1350 DATA 144.2,233.55,24.6,
3,38,4,176,25,6,3,39.4.176,
937

1560 DATA 19.6.3,38.4.176 .13
.6,3,38,4,.175,7.5,32.133, 634

1570 DATA 3.76.2.17,162,10.7
6,190,13,165,0,133,3,133,4,3
2, 1023

1580 DATA 15.16.32,.254,15.32
,28,14,176,1.96.41,15,.72,165

[an] h.,!u—r-
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LISTINGS

e

FB

eh

21

AD

66

A7

Te

DE

51

14

12

B0

E3

]

aa

co

Cé

BA

4h

55

ER

A4

03

7B

Fo

24

60

D&

4, 976

1590 DATA 72.165,3.72.6,.3,38
A L6 218,63, 384,176,212,
1196

1600 DATA 24.104.101,3,133.3
»104,105,0,133.4,176,199,56.3
.38, 1138

1610 DATA 4.176,193,104,24,1
01,3,133,3.165,4,105,0,133.4
L176; 1328

1620, DATA 179.144,191,.32,254
A5, 133,3,169,0,133,4,32,254
15,201, 1759

1630 DATR 39.240.5,162.8,76,
190,13.76,.254,15,76,179,.17.1
73,23, 1348

1540 DATA 8,240,36,201.60.24
0.4,165,4,133,3,16%9.0,133,4,

76, 1476

1650 DATA 200,17,32,4,16,201
»13,240,229.201.40,240,225,2
01,411,240, 2140

1660 DATA 221,201.44,240.217
-208,15,169.1,141.27.8,155.4
»240,5, 1906

1670 DATA 169,2,141,27,8,56,

201.43,240.4,201,45,208,72,1

73.256, 1656

1680 DATA 8,240,5.162.9,76,1

90,13,238,26,8,165.4,72, 165,

3., 1384

1690 DATA 72,32,4,16,.72,32.2

54,.15,.32,156,17,104,201.43,2

40,24, 1314 °

1700 DATA 166,.3.164.4.104,13

3.3,104,133,4,56.138,229,3.1

33.3. 13380

1710 DATA 152,229.4,.133,4.76
.156,17.24,104,101,3,133,3,1

04,101, 1344

1720 DATA 4,133.4,76.156,17,

162,0,142,26,8,.201,60,240,4,

201, 1434

1730 DATA 52.208.6,141,.25.8,

32,254,15,201,39:1208,6,32,13

2,17, 1386

1740 DATA 76,156,17.32,16,14

.144,54,32,26,16,32,64,16,17

6.23, B96

1750 DATA 169.1,141,28,8,173
.23,8,201,2,208,5,162,1,76.1

90; 1396

1760 DATA 13,169.2,141.27.8,

78,186 ,17,1689,6,173,20,8,133
i3, 1115

1770 DATA 173.21.8,133.4,173
2 B 140 37,8, 76,186,147, 201
.36, 1204

1780 DATA 240.4.201,.38,208.6
£32,252,16.76,136.17.32,28.1

4,144, 1464

1790 DATA &,32,.58,17,76.156,
P i e B W B e B e i~

24, 1040

1800 DATA 105.1.24.101,71,13

3.71.169,0,101.72,133.72.173
. 23,8, 1237

1810 DATR 201.2,240,1,96,162
. a2.201,255,173.29,8,32,21

0,255, 1900

1820 DATA 32,183,255.240,3,7

6,231,15,172,27.,8,240,29,165
3,32, 1711

1830 DATA 210,255,32.183,235
L 240,3,76,231,15,136, 240,13,
1653.4,32, 2090

1840 DATA 210,255,.32,183, 255
.240,3,76.231.15,.76, 204, 255,
141 .25 .8, 2213

1850 DATA 169.0.141.27.8.76,
157.18.,.141.25,.8,32 156,17, 17
J.23. 1175 A
1860 DATA B8,201,1,240,58,173
27,08,201,1,240,51,165,71,24
105, 1574

&8

aF

4R

DB

FE

D7

AZ

35

ac

23

09

47

4F

FD

BF

1D

E4

DF

78

34

96

93

Fa

10

74

74

80

9n

1870 DATA 2,170.165,72,105,0

«158,165,3,134,3,166,4,132, 4

.56, 1349

1880 DATA 229,3,133,3,138,22
9,4,133,4,201,255,240,12,201
.0,208, 1993

1890 DATA 22,165,3,201,127.1
76.16,144,6,165,3,201,128. 14
4.8,169, 1678

1900 DATA 1,141,27.8.76.157,
18,162,14,76,190,13,141.29.5
.24, 1085

1910 DATA 105,30.133,253.169
13,105,0,133.254 .32 4 16, 20
1,65,208, 1719

1920 DATA 24,160,1,177,251.2
01,13,240,4,201,32,208,12, 32
.254,15, 1825

1930 DATA 169,0,141,27,8,168
.76,105,20.32,4,16,201, 35, 20
8,33, 1243

1940 DATA 32,254,15,32.156.1
7.173,28,8,240,5.169.1,141, 2
7.8, 1306

1950 DATA 173,27,8,201,1, 240
.5,162,10,76,190,13,160,1.76
.105, 1448

1960 DATA 20,201,40,240,81,3
2,156,17,173,28,8,240,5, 169,
2,141, 1553

1970 DATA 27.8,173.27.8,201,
1.208,2,160,2,201,2,208,2.16
0, 13590

1980 DATA 5.173,29,8,201.110
.240,4,201,121,208,2,160.5,1
92,5, 1664

1990 DATA 208,5.169.2,141,27
.8,32,4,16,201,44,240,3.76,1
05, 1281

2000 DATA 20,32,254,15,201,8
8.240,10,201,.89,240,5,162,12
,76,190, 1835

2010 DATA 13,200,200,76,105,
20,32.254,15,32,156,17,32.4.
16,201, 1373

2020 DATA 41,240,53.173.28.8
,240,5,169,.1.141,27,8,173,27
8, 1342 :

2030 DATA 201,1,240,5,162,10
.76,190,13,32,4,16,201,44,24
0.5. 1440

2040 DATA 162,9,76,190.13,32
,254,15,201,88, 208, 244, 32, 25
4,15,201, 1994

2050 DATA 41,208,237,160,8,7
6.105,20,32,254, 15,201, 44, 24
0.10,169, 1820

2060 DATA 2.141.27.8,160,10,
76,105,20,173,28,8,240,5, 169
o N by ]

2070 DATA 141,27.8,173,27.8,
201,1,240,5,162,10,76,190,13
.32, 1314

2080 DATA 254,15,201,89,208,
186.160,9,177,253, 201, 255, 24
0.6.141,.29, 2424

2090 DATA B,76,157,18,162,11
,76.,190,13,224,56,144,3,76.2
46,20, 1480

2100 DATA 224,33,144,3,76,77
.19,224,25,144,3,76,249,18,7
6,238, 1629

2110 DATA 18,169,0,133,71,13
3,72,32.239,15,32,136.14.8. 1
69,38, 1279

2120 DATA 162.8.133,251,134,
252,32,15.16,40,144,1,96,173
,23,8, 1488

2130 DATA 201,2,208,3,32,125
.14,169,0,141,24,8,141,25 .8,
141, 1242

2140 DATA 26,8,141,28,8,32,5
3,16,201,59,240, 206, 201,46, 2
08.6, 1479

2150 DATA 32.143,16,32,56,16

1D

16

OE

RS

63

c2

JE

4B

D1

oF

E?7

=13

8c

40

aF

Le

2¢

1B

22

6l

&0

0s

B2

Fa

Al

BA

2B

AA

»201,13,240,192,32,15,14.176
.5.162, 1346

2160 DATA 6.76,190.13.32.26,
16,32,172,13,72,32,56,16,104
.32, BBS8

2170 DATA 122,20.76.155,.20.2
24,56,208,3,76,106,21,224.57
-208,3, 1579

2180 DATA 76.1B1,21.224.58,2
08.3,76,220,21,224,59,208,3,
76,8, 1666

2190 DATA 22,224,.60,208.3,76
,82,21.32.56,16,32_ 156,117,116
g3, 1173

2200 DATA 24.101,71,133,71.1
65.4,.101,72,133,72,.173,23.8,
201,22, 1354

2210 DATA 240,1,95,162,3,32,
201,255,169 ,.0,166,3,164,4, 20
2,424, 1922

2220 DATA 255,208.8.136,1%92,
2935,208,3,76,204,255,32,210,
255,76,63, 2436

2230 DATA 21,32,56,.16,32,154
;17.165,.3,1656.4,133.71.134.7
2,141, 1219

2240 DATA 30.8.142.31.8.96,3
2,53,16,32,56,16, 201, 39, 240,
38, 1038

2230 DATA 32,156,17,165.4.24
0,.5,162.10,76,1590,13,32,.111,
22,230, 1465

2260 DATA 71.208,2,230,72.32
.56,16,201,44,240,218,201,13
L2081, 1813

2270 DATA 96,162,9.76,190,13
.32,254,15,201,39,240,14,133
3,32, 1509

2280 DATA 111,22,230,71.208.
2,230,72,76,151,21,32,254.15
.76,134, 1705

2290 DATH 21,32,.53.16.32.56,
16,32,156,17,32,119.22.165.7
1.24, B64

2300 -DATA 105.2,133.71.165.7
2,008, 0183 Fa AR 6 1R 201
44,240, 1447

2210 DATA 224,201,13,208.1,9
6.162.9.76,190.13,32,211 .14,
165,6, 1621

2320 DATA 72.165,5,72.32,156
»17,104,133.5,104,133,6,165,
4,240, 1413

2330 DATA 5,162,.10,76,190.13
»160,1,169.1.145.5,200,165.3
. 145, 1450

2340 DATA 5.200,165.4.145.,5,
96,32.211,14,165,5.72,165.,6,
T2, 1362

2350 DATR 32,.156,17,104,7133,
6,.104,133,.5,.160,1,169,2,.76,2
S e B e g 0

2360 DATA 186.142.18.8,32,22
2,14,32,17,15,169,1,14%.23.8
.32, 1060

2370 DATA 125,15,32.146,20.1
69,2,32,.193, 255 ,.238,23,8,.32,
125,13, 1432

2380 DATA 32,1%5,15,32,146,2
0.32,77.22,.76,234,13,162,241
1609, 1446

2390 DATA 32,255,13,173.31.8
,32,95,14,173,30,8.32,95.14,
162, 1167

2400 DATA 21,160,10,32,255.1
3,32,115,14,169,13,76,.210,25
5,189 ,1,. 15458

2410 DATA 141,27.8,76,124,22
~109.2,.141 ;37 8,173, 23.8,201
e S I L

2420 DATA 240.1.96.162,3,32,
201 ;2850 178  2¥. 8, 165 5 30 20
0,255, 1862

2430 DATA 136.240.5.165,4,32
,210,255,76,204,255,0,0,0,0,
o0, 1582
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LISTINGS

MAY I INTERRUPT

PPOGRAM: MAY I INTERRUPT

OB
Co
B2

AS

10

B4

05

$0

9A

oo

CB

E3

a7

SF

5f=]

ES

77

8A

SE

33

o7

78

SE

éﬂ BL=209 :LN=50 : SA=4YE1S
20 FOR L=0 TO BL:CX=0:FOR D=
0 TO 15:READ A:CX=CX+A

25 POKES32B0,A:POKE SA+L=15+

D, A:NEXT D

30 READ A:IF A><CX THENFRINT

SERRUE IN LINE";LN+C(L*103.ST
F

40 NEXT L:S5YSS2480

S0 DATA 0,0,0,D0,0,21,281,21,2

1,21,281,81,81,23,23,23,237

B0 DATm 23,23,23,23,283,25,25
y29,25,85,25,85,85,19, 19,19,

7

70 DATA 19,19,19,19,19,21,21
2l,2l,21,21,81,21,23,23,23,

332

B0 DATm 23,23,23,23,283,25,25
£5,85,85,25,85,85,15,19.19,

A7

30 DATA 15,19,19,19,19,100,1

RO, 84 B4 - 100 lﬂﬂ lDG lﬂD Sl

94,94, 11&5

100 DﬁTn 24,78,79,79;,79,684.8

4,84,84,75,75,75,75,75,75, 75
1271

110 DATA 75,71,71,71,71,71,7

1,71,71,67,67,67,67,67,67,67

y1112

120 DATA 67 ,B3,63,84,84,67,6

7,B4,84,63,63,63,63,63,E3,63

(1104

130 DATA B3,B3,63,63,E63,50,5

0,42,428,50,50,50,50,47,47,47

, B40

140 DATA 47,67 ,67,67 ,67,63,B

3,63,63,100,100,100, 100,100,

100,100, 1267

150 DATA 100,94, 94, 9%, 54, 94,

94,9%,94,84,84, 84, B4, 84,64, 8

4, 1440

160 DATA B84,79,79,94,94,84,8

4,94,9%,78,79,79,79,79, 79,79

, 1333

170 DATA 79,79,79,79,79,100,

100,84,84,100,100, 100, 100, 94

34,894 1445

180 DATA 94,79,73,79,79,84 .8

4,84 ,B4,75,75,75,75,75,75,75

A27d

1890 OATA 75,71,71.71,71,71.7

1,71,71,67,67,67,67 ,67,E7,67

flrle

800 DATR B7,63,563,84,84,67,6

7,.B4%,84,63,63,63,63,63,E3,63

,1104

210 DaTA E3,63,63,63,63,42,4

g, 35,35, 42,42, 42, 42,359,339, 38

. 754

220 DATA 339,38,39,39,39,37, 3

7.31,31,37,37,37,37,35,35,35

, S5B4

£30 DATA 35,35,35,3%,35,33,3

3,28,28,33,33,33,33, 31,31, 31

===

&40 DATAa 31,31,31,31,31,.31.3

8,47 ,63,84,B4, 64,84, 84, B4, B4

,923

250 DATA 84,84 ,84,.84,84,0,0,

0,0,0,0,0,0,0,0,0,420

={ =] DHTH ﬂ Sa e D D D = i B e e

31,3131 31 = skl 181 lEl lEl ?

31

€70 DATA 1B1,1H1,181,181,181

, 30,30,30,30, 30,30, 30, 30, 239

i b b R = o

€80 DARTA 239, 239,239,239, 239

, 31,31 ,3X,31,31,31,31,31, 181

85

03

Ba

24

DE

FO

&0

61

=l

83

]

13

[=T=4

OB

oA

el

43
B3
88
1B
B4

16

C3

7B

73

Aag

El

g2

OEe

LB, 181, 1986

290 DATA 1B1,181,181, 181,181
,30,30,30,30,30,30,30, 30,239

,239,239, 1862

300 DATA 239,235,239,239,239

121,191, 185,125,121, 121, 121
,181,215,215,215,26816

310 DATA 215,191,191,191,191
125,185, 1e5, 125,65,659,69,69
,B9,E9,89, 1962

320 DATA B9,12,12,12,12,18,1

g,12,12,15,15,15,15, 15, 15, 15
270

330 DAaTA 15,75,75,125,125,15
,15,125,125,75,75,75,75,75, 7

5,75, 1220

340 DATA 75,75,75,75,75,60,6

0,682,62,60,680,60,60,107, 107,

107, 1180

350 pDAaTAa 107,15,15,15,15,75,

75,75,.75,181,121,121,121,121
slel 12l 1Ey

3s0 DaTm 121,215,215,215,215
,2l8,215,215,215, 125, 125, 125
,125,125,125,125,2716

370 DATA 125,191,181,21%,21%
,125,125,215,215,191,191,151
,191,191,191,151,2954

380 DaTA 191,191,191,1%1,191
A2ly12y,; 185 12s, 121,121, 121
,121,215,215,215,8576

330 DATA 215,191,191,191,1951
, 125,125, 125,125,69,68,69,69
,B3,69,69, 1982

400 DATA B9,12,12,12,12,12,1

2,12,12,15, 15 15 15 15 15, 15
,B70

410 DATA 15,78,75, 185,128, 15
,15,125, 1258, ?5 75 75 ?5 75 )
5,?5,1EED

420 DATm 75,75,75,75,75,62,6

2129 134 B 62, e B, 22, R

3,223, 1684

430 OATa 223,223,223,223,223
. 162, lE2, 165, 165, 162, 162, 168
, 162,134,134, 134, 2A19

HEHE AT AL 35 1941839 0 58 134
,135,135,49,49,135,135,135,1
35, 1E5, 165, 165, 2073

450 DATA 1BS, 165, 165, 165, 165
,165,223,107,75,185, 125, 125,
125,125,125, 125, 2270

450 DATa 125,125,125, 125,125
,0,0,0,0,0,0,0,0,0,0,0,625
470 DaTA 0,0,0,0,0,17,17.17,
16,0,0,0,0,17,17,17,118

480 DaTA 16,0,0,0,0,17,17,17
L 1 =80 o o e B B o S B

430 Dala 16,0,0,0,0,17,17,17
,18,0,0,0,0,17,17,17,134

S00 DaTa 16,0,0,0,0,17,17,17
16,000,080, 1%, 17, 17,134

510 DAaTA 16,0,0,0,0,17,16,17
el T s Bartie W o = s e B [ SR 9 Lo

520 DATA 16,17,17,17,16,17,1
6,17 1B 1T 16, 17,17 ,17
267

530 DATA 16,17,16,17,16,17,1
AT AE 1T 16 17,16,17,17,17
, EE6

540 DATA 16,17.16,17,.16,17,1
6,17,16,17,17,17,16,0,0,0,21
5

550 DaTA 0,0,0,0,0,17,16,17,
T T T 0 e e Y-

S60 DATA 16,17,17,17,16,17,1
7.17,16,17,16,17,1E,17,17,17
,B57

S70 DATA 16,17,16,17,16,17,1
S T T | i |1 L 1 T e B
,BEB

S80 DATA 16,17,16,17,16,17,1
6,17,16,17,17,17,16,0,0,0, 21
5

21

23
OB
43

05

37
Cs
5B

gr
38

=1 |
ov
o=
Eﬁ

3

1F

BE
B3
53

B4
g1

a0

&7

BB

AC

530 DATA 0,0,0,0,0,17,16,17,
16,17,17,17,16,17,17,17, 1B4
500 DﬂTﬁ 16,47, 17,17,168,171
7,17,16,17, 15 1? 16 1? 1? 1?
EE?
Elﬂ DATA 16,17,16,17,16,17,1
7 A7,16.17, 15 1? lE 1? 1? 17
EEE
EED DATA 16,17,16,17,16,17,1
5 e s | e b 1? 17 18, 0 g,0, El
830 DATA 0,0,0,0,0,17,16,17,
1E. 1717 1? 15 1? 17 1? 151
E&D nn?n 16,0 0 0.0, 1? 15 17
.15,17,1?,1?,15.1?_1?.1?,200

650 DATA 16,0,0,0,0,17,16,17
JOE 307 a7 16,99 7. 17 san

EEQ0 DATA 15,0,0,0,0,17, L b
el 1 1? 1? 1? 17, l? EUE

670 DATA 16,0,0,0,0,0,0,0,0,
0,0,0,0,08,0,0,15

680 DATA 0.0,0,0,0 ,0,0,0,0,0
0,08, 8,0, 0.0

B30 DATA 84,1010 10,130,121
2,12,12,10,10,10, 10, 14 14, 14
254

700 DATA 14,10,10,10,10,14,1
B oI 0Y LD 10, 10, 10, 1%, 1%, 14
132

710 DATA 14,10,10,10,10,12,1
2,12,12,10,10,10,10, 1%, 14, 14
184

720 DATA 14,10,10,10,10,14 .1

4,14,14%,10,10,10,10, 1%, 1414
, 192

730 DATA 1%,10,10,10,10,15,1

5,15,15,10,10,10,10,16, 16, 16
, 202

740 DATA 16,10,10,10,10,17,1
7,17,17,10,10,10,10,18, 18,18
218

750 DATA 18,10,10,10,10,21,2
1,21,21,10,10,10,10,23,23,23
. 251

760 DATA 23,21,21,21,21,21,2
1,21,21,21,21,21,21,10,9,8,3
02

770 DATA 7,7.7.7,7.16,16,186,
16,7,7,7.7.16,16,15, 175

780 DATA 16,6,6,6,6,15,15,15
,15,5,5,5,5,14, 14, 14, 162

790 DATA 14,11,11,11,11,15,1
s 15 . 90.11,11,11,17.17,17
,B13

800 OATm 17,7,7.7,7,8,8,8,8,
IR R B R

810 DATA §,5,5,5,5,15,15,15,
15,10,10,10,10,16,16,16,173
820 DATA 18,10,10,10,10,17,1
7.17.17,10,10,10,10,18,18, 1B
218

830 DaTaA 18,10,10,10,10,21,2
1,81,21,10,10,10,10,23,23,23
,251

840 DATm 23,21,21,21,21,21,2
1,21,21.,21,81,.21,21,85,23,21
, 3ud

8BS0 DATA 18,17,17,17,17,11,1
PR I 1 b e AL M e PR RRC L
,237

860 DATA 17,15,15,1%,15,10,1
0,10,10,10,10,10,10,21,18,17
,213

B70 DATA 15,14%,1%,14%,1%,9,9,
g,9,9,9,9,9,18,16,15,192
880 DATA 14,12,12,12,12,11,1
1,11,11,21,21,21,21,21,21,21
, 253 ;

BSO DATA 21,21,21,21,21,0,0,
0,0,0,0,0,0,0,0,0,10S5

500 DATA 125,143,143, 143,143
L1443, 143,143, 143, 143, 143, 143
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LISTINGS

QE

=2

(=)

3/

45

13

Cl

52

BE

7B

Fe

BF

Q2

S

3B

40

EB

BB

E3

FC
g7

SF

03

43

20

17

i §

A1

a7

L1443, 24,24 ,24,1913

810 DATA 24,143,143, 143,143,
238,239,239,239, 143, 143, 143,
143,84,24,24,2196

S20 DATA 24,143,143, 143,143,
143, 143,143, 143, 143, 143, 143,
143, 84, 2, 24, 1812

930 DATA 24,143,143, 143,143,
239,239,239,239, 143, 143, 143,
143,24,24,24,2196

940 DATA 24,143,143, 143,143,
210,210,210,210, 143, 143, 143,
143, 195,195,195, 2553

S50 DATA 185, 143,143,143, 143
,195,195,195,195, 143, 143, 143
, 143,203,209, 209, 2746

SE0 DATA 209,143,143, 143, 143
;31,31,31,31,143, 143, 143, 143
,181,181,181,2020

870 DaTa 181,31,31,31,31,31,
31,31,31,31,31, 31, 31 143, 10%
, 97, BI7

960 DATA 233,119,119,119,119
,195,195,195,195,12,12,12, 12
,195,195,195, 21282

890 DATA 19S5,71,71,71,71,210
,210,210,210,237,237,237,237
,233,239, 239, 2984

1000° DATA 239,218,218,218,21
B,210,210,210,7210,218, 218,21
B,218,195,195, 195, 3408

1010 DATA 195,233,233,233, 23
3,987.97,97,97,233,233,233,23
3,233,12,71,2763

1020 DATA 237,71,71,71.71,21
0,210,210,210, 143, 143, 143, 14
3,195,195, 195,2518

1030 DATA 195,1%3, 143,143, 14
3,195,135,195, 195,143, 143, 14
3,143,209, 209, 209, 2746

1040 DATA 209, 143,143,143, 14
3,31,31,31,31, 143, 143, 143 14
3,181,181, 181, 2020

1050 OATA 1B1,31,31,31,31, 31
,31,31,31,31,31,31,31,30, 161
., 31,795

1060 DATA 203,195,135, 198,19
5,218,218,218,218,218, 218, 21
B,218,181,31,239, 3184

1070 DATA 195,210,210,210,21
0,143,143, 143,143,143, 143, 14
3,143, 31,209, 195, 2614

10B0 DATA 210,24%,24,24,24,10
4,104, 10%, 104, 10%, 104, 104, 10
4,209,195,210, 1752

1080 DATA 2%, 143, 143, 143, 143
.218,218,218,2189,31,31, 31,31
,31,31,31,1685

1100 DATA 31,31,31,31,31.,0,0
,0,0,0,0,0,0,0,0,0,155

1110 DATA 0,17,17,17,16,17,1
7 AT AR AT AR T L7 AT
,E52

1120 DATA 16,17,17,17,16,17,
1A T BT AT AT AR ST TP
7,268

1130 DATA 16,17,17,17,1E6,17,
17,17, 16,17 17 1716 17 47 1
7,268

1140 DATA 16,17,17,17,16,17,
1747218, 123,17 17:16. 1317 61
7. 268

1150 pATA 16,17,17,17,16,17,
171716171717 :496 LHc A
7,268

1180 DATA 16,17,17,17,16,17,
L7l T 16 L3717 16, L3 A7
7,268

1270 DATA 16,17,17.17.16,17,
e T AT T 16T AT
7,268

1180 DATA 16,17,17,17,16,17,
17,17,16,17,17,17,16,65,65,6
5, 412

1150 DATA ES,65,65,65,64,17,

17,17, 16,17, 12,4746 17 171
*7.,509
EF 1200 DATA 16,17,17,17,16,17,
17,17,16,17,17,17,16,17,17,1
7, cB8
9 . 1210 DATAL 16, 17,17 12, 016,17,
17217 A6 A7 AT IR aEans T
7 .2EB
79 120 DATA 16,17,17,17, 16,17,
17,17,16,17,17,17,16,65,65,6
5,412
OF 1230 DATm 65,65,E5,65,64,17,
Rl B =i Bl e B i L T T
7.509
67 1240 DATA 1B8,17,17 17, 1. 17
V717, 16,17, 17,17,16.17,17 . 1
7.2E8
8] 1250 DATA 165,17,17,17,16,17,
B (T e R T B T L T B e
7 ,2BH
01 1260 DATA 16,17,17,17,15,17,
17,17 .16,17 17,17 16 . B5 65 6
=i L
36 1270 DATAm B5,B85,65,55,654,17,
17 .17,17,17,17,17,16,65.E5 .6
ENE=
37 1280 DATA B5,B65,65,65,64,17,
17 17, Y7, 47,1717 ,16,65,65 .5
5,654
F9 1290 DAaTa 65,65,65,65,B4,17,
17,17,17,17,17,17,16,65,655,6
5,654

35 1300 DATA BS,55,65,65.B4,17,

o S =R e el G e 2o o 8 B B
7.510

l1E 1310 DATA 1£,0,0,0,0,0,0,0.0
,0,0,0,0,0,0,0,15

BE 1320 DAaTa 0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0

L2 1330 OATA 21,.21,21.81,21. 15,
o i e e R BRI |
6,273

F2 1340 DAIA 1E,15,16,16,1E6,17,
s s v B s U 050, G i o A ] = 15 = |
6,264

7E 1350 DRTA 1B,16,16,1E, 15,15,
155 LSS 1S 1515 35,165,146 1
E,248

4E 1360 DATA 16.16,16,16,15,17,

B B B T o R B SR T |
&, 264

€l 1370 DATA 1B5,1E,16,1B,15,12,

idi1g;1le 12,1212, k3, ¥4, 14,1
N2l

OC 1380 DATA 14,14,1%,14,14,14,

14,14, 1%, 1%,14%,14,14,15,15, 1
5,227

€3 1390 DARTA 15,15,15,15,15.17,

R T 0 B S L S T 8 B P W e = 5 o |
9,3z8

BF 1400 DATA 39,25,25,25,285, 28,
€Be,28,28,25,85,85,25,85,25,2
5,426

7S5 1410 DATA 25,25,25,25,25, 10,
10,10,10,10,10,10,10,5,5,9,&8
ae

1B 1420 DATA 9,47,47,47 .47 ,42.4
=R e I S P S P s
778

F& 1430 DATA 55,53,53,53,53,53,
53,53,53,47,47 47,4747, 47,1
7.812

CF 1440 DATA 47,15,15,15,15,14,
1 (LR e e U 1 T R = B e 1 e
1,240

O 1450 O/TA 12,11,11,1)1,11,182,
12,12,12,12,12,12,12,14,14,1
4,193

gC 1480 DATA 14,14, 14,14 ,14,14,
L S B R T B B B S TR e R |
= A==

03 1470 DAaTA 15,15,15,15,15,17,
ol 0 W b i B 0 B e B B | T |
9,328

OF 1480 DATA 39,25,25,.85,285,28,

BB

F3

oc

o1
jule]

i

&7

04

7B

A7

CE

L=

239

E3

EB

31

AD

a3

56

=T=

33

53

17

28,28, 28,25,25,25,25,25,285,2
= 2

1430 DAaTa 2S,25,25,85,85,89,
29,23,23,23,29,29,29,28,28,2
B.423

1500 DATA 28,28,28,28,28,25,
&6,21,21,26,26,26,26,25,85,28
5,413

1510 DATA 25,25,25,25,85,23,
€3,18,18,23,23,23,23,25,29,¢2
5,374

1520 DAaTa 25,25,285,8285,25, 14,
1t,1%4,14,5,5,5,5,5,5,5,216
1530 DATAm 5,5,5,5,5,0,0,0,0,
0,0,0,0,0,0,0, 85

1540 DaTaA 31,31,31,31,31,210
,E10,210,210,210,210, 210,210
, 195,195,195, 2420

1550 DATA 195,195,18%,195,19
5,195,195, 185, 155, 195, 185, 19
5,195,195,1595, 195, 3120

1560 DATA 195,195,195,195519
5,.210,210,210,210,210,210,21
0,210,185, 195, 195, 3240

1570 DATA 195,195,195,195,19
5,195,195,195,155, 195, 195, 19
5,195,195,185, 195, 3120

1580 DATA 195,195,195,195,19
5,143,143, 143, 143, 143, 143, 14
3,143,284, 24, 24,2191

1530 DATA 24,24,24,2%,24,239
,238,239, 239,233,239, 238,238
210,210,210, 2662

1600 DATA 210,210,210,210,21
0,195,185,185,195, 195, 195, 13
5,195,223,223, 823, 3879

1610 DATA 223,30, 30, 30, 30,43
49,49 ,49, 30, 30, 30, 30, 30, 30,
30,749

1620 DATA 30,30,30,30,30,143
L1%3, 143, 143, 143, 143, 143, 143
,B47 247,247 ,2035

1630 DATA 247,107, 107,107,10
7.62,62,62,62,150, 190,130, 19
0,190,180, 190, 2253

1640 DATA 180,57,57,57,57,57
,57,57,57,107,107, 107, 107, 10
7,107,107,1395

1650 OATA 107,210,210,210,21
0,233,238,238,2358, 218, 218,21
B,21B,218,218, 218, 3429

1EED DATA 21B8,218,218,218,21
B,143,143, 143,143,143, 143, 14
3,143, 24,24, 24,2306

1670 DATA 24,24%,24,24,24,239
,239,2339, 239,239,239, 239, 239
,210,210,210, 2662

1680 DATA 210,210,210,210,21
0,195,195, 195,155, 195, 195, 19
5,185, 223,283,223, 3279

1680 DATA 223,30, 30, 30, 30,49
M9, 49,499, 30, 30, 30,30, 3a, 30,
30,749

1700 DATA 30, 30,30, 30, 30,223
,2283,181,1B1,223, 223,223, 223
,49,49 49,1997

1710 DATA 49,49,49,49,49, 156
, 158, 31,31,156, 156, 156, 156, 3
0,30,30,1333

1720 DATA 20,30, 30,30, 30,181
1Bl,808,209,161,181, 181,181
30,30, 30, 3744

1730 DATA 30,30, 30, 30, 30,84,
24,24 ,24,71,71,71.71.71,71,7
1,743

1740 DATA 71,71,71,71.71,0.0
,3,0,0,0,0,0,0,0,0,355

1750 DATA O0,0,0,0,0,17,17,17
J1E,0,0,0,0,17.17,17,118
1760 DATA 16,0,0,0,0,17,17,1
7,16,0.0,0,0,17,17, 17,134
1770 DATA 16,0,0,0,0,17,17,1
7,16,0,0,0,0,17,17,17,134
1780 DaTa 16,0,0,0,0,17,17,1
FH16,0,0,0,0,17, 1% ,17, 134
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LISTINGS

BE

1780 DATA 16,0,0,0,0,17,17,1
2,16,0,0,0,0.17,17,17. 134

£.18,17 17,17 16,1717, 17,20
o

YA

2040 DATA 141,18,212,173,63,
204,201,194,208,21,173,62,20

32 16800 DATA 16,0,0,0,0,17,17,1 18 1830 DATA 16,0,0,0,0,17,16,1 4.201,152,208,28435
7,16,0,0,0,0,17,17.17, 134 7,16,17,17,17,16,17,17,17,2¢ | BE 2050 DATA 14,162,439, 183,205,
60 1810 DATA 15,0,0,0,0,17,17,1 0 20%,157,82,204,202, 16,247, 76
7,16,0,0,0,0,17,17,17,13% 86 134U DATA 16,0,0,0,0,17,17,1 182,204, 162, 2335
26 1820 DATA 16,17,17,17,16,17, FalagLy LT A ¥ 17,17 47,20 El1 20680 DATA 0O,32,19E, 204,162,656
17,17,16,17,17,17,16,0,0,0,2 = . 32,196,204, 162,12, 38, 196, 20
17 98 1950 DATA 16,0,0,0,0,0,0,0,0 4,162,18,1818
49 1830 DaTA 0,0,0,0,0,17,17,17 .0,0,0,0,0,0,0,18 96 2070 DATA 32,196,204, 162,24,
e 0 0,0,0,17, 17 A7 1B 3acC' 1980 DATA 0,0,0,0,0,0,0,0.0, 32,196,204, 162, 30, 32, 196, 204
12 1840 DATA 16,17,17,17 .16, 1%, 0,0,0,0,0,0,0,0 . 182,36, 32, 1904
V1701617 016, 17 LBV 17 1 7C 1970 DATA 173,255,204,240.6, AC E20B0'0RTA 196,204, 162,42, 32,
7.267 206,255,204,76, 188,204,163, 4 196,204, 162,48, 32, 196, 204, 16
E6 1850 DATA 16,17,16,17,16,17, . 141,255,204, 2784 3.1.141,825,2014
17,17,16,17,16,17,16,17,17, 1 EC 1380 DATem 169,15, 141,284,212, 98 2030 DATA 208,76,48,234,254,
7,266 163,5,141,5,212,169,57,141,6 62,204,208, 3,254,63,204,96,8
2E 1860 DATA 16,17,17,17,16,17, 212,169, 1851 0,133,141,2323
17,17,16,17,1¥,17,16,0,0,0,2 | AE 1930 OATA 10,141,12,212,1E8, CF 2100 DATA 0,212,173,0,192, 14
A S6,141,13,212,169,9,141,19,2 1,1,212,173,160, 194,141 ,4,21
71 1870 DATA 0,0,0,0,0,17,17,17 12,169,9, 1694 €,173,80, 2068
.16,0,0,0,0,17,17,17, 118 “3 2000 DATA 141,20,212,169,7,1 | 48 2110 DATA 197,141,7,212,173,
42 1880 DATA 16,0,0,0,0,17,17,1 41,10,212, 169, 128, 141,83,212, 0,196,141.8,212,173, 160,198,
7VIB, B0, 0.0.17,17. 17 13y 173,80,193,2017 141,11,212, 2182
30 1830 DATA 1€,0,0,0,0,17,17,1 F4 2010 DATA,141,0,212,173,0,19 | FS 2120 DATA 173,80,201,141, 14,
7, 16,0,0,0, 0,17 17,17, 134 2,141,1,212,173,160, 194, 141, 212,173,0,200,141,15,212,173
76 1800 DATA 16,17,17,17,16,17, 4,212,173,2129 . 160,202,0,2037
17,17,16,17,17,17,16,0,0,0,2 | S6 2020 DATA ©0,197,141,7,212,1 | CA 2130 DATA 120,169, 31,141,13,
17 73,0,195,141,8,2812,173,160,1 220,14%1,13,221,173,13, 220, 17
BC 1910 DATA 0,0,0,0,0,17,16,17 S8, 141, 11,2050 3,13,221,169,2051
U e A I T T 37 €030 DATA 212,173,80,201,141 CF 2140 DATA O,141,20, 3,168,204
.14,212,173,0,200, 141,15,212 ,141,21,3,169,1,141, 26,208, 8
7E 1920 DATA 16.0,0,0,0,17,16,1 , 173,180, 202, 23039 8,96, 1431
JOYSTICK CURSOR
PROGRAM: JOYCURS.SRC
THIS PROGRAM ONLY TO BE ENTERED
IF YOU ARE USING AN ASSEMELER.
10 OPEN1.8.1,"JOYCURS.OBJ" :5Y832768
20 OPT POt o |
?D L 400 START LDA JV
L 1 410 : AND #$1F  ;ISOLATE J/S BITS
110 ;“| | 420 TAY
120 ;" I1JOYSTICK CURSOR V2.3 430 LDA TAB.Y :LOAD CHARACTER
130 :“I I 440 BEQ OUT1 :FINISH IF NULL
140 ;“r J. KEW, JAN 88 I 450 CMP LASTC ;COMPARE WITH LAST
150 ;nl I 460 BNE RESDL ;IF DIFF, BRANCH
160 :”1 SQURCE CODE FOR | 461 LDX RFLG ; REPEAT FLAG
170 ;" |ASSEMBLER/MONITOR 64 | 46572 BNE DECDL :REPEAT ON
180 ; 3 463 BEQ OUT
150 ; 470 RESDL LDX #10 ; RESET DELAY
200 *=$033C 480 STX REPDL
210 INT = $0314 490 . BNE CHARP ;JUMP
220 JV = $DCOO 500 DECDL LDX REPDL
230 XMAX = $0289 510 BEQ DECCT :IF DELAY=0
240 BUFFL = $C6 520 DEX ; DECREMENT
250 KBUF = $0277 530 STX REFDL
260 ;PLUS TBITZ, END OF PROG 540 BEQ RESCT ;IF DELAY NOW=0
290 ; 550 : BENE OUT ; IF NOT, FINISH
gﬂﬂ INIT SEI s TOGGLE 560 DECCT DEC REPCT ;DEC COUNTER
é[] : LDA #<TBITZ :ROUTINE 570 - BNE OUT -;IF NOT=0, FINISH
33G EOR INT : ON/OFF 580 RESCT LDX #4 : IF =0, RESET
43 STA INT 590 : STX REPCT
LDA #>TBITZ 600 CHARP LDX BUFFL ;PROCESS CHAR
350 EOR INT+1 610 : CPX XMRAX
ggg STA INT+1 620 BEQ OUT ; IF FULL, FINISH
Eo CLé 630 STA KBUF,X ;STORE CHAR
RT 640 INX : INC LENGTH

R S L T I D e T S
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LISTINGS

P T T N T S T B e B T T O e R e i e L[ R AL

N
.BYT %$91,%00

. Fa sl B = -
.BYT $00,$20,%0D,$00, %00, %00

BELVNE S B

.BYT $00,$00,$00,$1D, $1D, $1D

SW NW W = S
.BYT $00, $9D, $9D,$9D, 500,511

START 1t 3EA3]

650 : STX BUFFL 850 :
660 OUTI STA LASTC 860
670 OUT JMP $EA31 EXIT 870
690 ; 880 ;
OO CERSTIE. S HY T 300 890 ;
710 REPCT .BYT %04 900
720 REPDL .BYT $0OA 914d ;
730 RFLG .BYT $01 920 ;
790 ; 930 -
800 = R T Y 1 © ) 940 ;
810 TABR .BYT $00,%00,$00,$00,%00,%$00 950
820 ; 960 :
234 FME - FE - FS5W FNW FW 970 :
840 : .BYT $00,%$94,$00, $00,%$00., %14 1000 TBITZ =
70 100 POKES2Z23+P,ASC(AS) :NEXTN
24 110 GOSUB400:PRINT' [DOWN4]RE
; PEAT FLAG ON (Y/N) 2"
PR i 14 120 GETAS:IFAS=""THEN120
4B 130 RF=0:IFAS="Y"THENRF=1:G0
60 10 A=A+l:IFA=1THENLOAD"JOYCU TOL60
RS.0BJ".8.1 DA 140 IFAS<>"N"THEN1ZO
28 20 SYsS8z28 2E 150 POKE922,RF
EE 30 POKES3280,0:POKES3281,0:P 81 160 GOSUB400
RINT" [CLR. DOWN . WHITE] " - CHRS ( 22 170 PRINT" [DOWN4]SAVE (Y/N)
14) ; TAB(13) ; " [SJ] OYSTICK [SC) A
URSOR" EZ2 1B0 GETAS:IFA$=""THEN180
Bl 40 PRINTTAB(13)"[CT14]" 32 190 IFA$="N"THEN230
53 50 PRINT"(DOWN]":TAB(12):"(C 61 200 IFAs<>"Y"THEN180
8,.8J]. [SKIEW([SPC3,5J1AN '88 72 210 PRINT:INPUT"FILENAME ":F
(1] 5
OD 60 PRINT" [DOWN3 . RIGHTY,SUISE 94 220 SYS557812F%,8.1:POKE193.6
A JOYSTICK IN PORT 2." 0:POKE194,3:POKE174, 188 : POKE
13 70 PRINT"[DOWN,RIGHTZ2,55.SY. 175,3:5Y562957
SS] 828[SPC4]: TOGGLES ROUTI EE 230 PRINT"[CLR]":END
NE OM/OFF, " BE 300 DATA"NORTH","|[SW,UP,LEFT
DD 80 PRINT"[RIGHTZ2,5P.S0,SK.SE .3-1".30, "NORTHEAST", " [SW.UP
1 922,1 : REPEAT JOYKEYS" s B2 BRSNS e 1 29
£3 90 PRINT"[RIGHTZ,.SP.S80,5K.SE
1 922.0 : REPEAT OFF" €1 310 DATA"SOUTHEAST"," [SW,DOW
OE 100 PRINT"[DOWN,RIGHT2,5U]SE M.SM]",21,"SOUTH", " [SW.DOWN.
PROGRAM [SJ,S0.SY,SM.S0,SD) LEFT.5-] ", 29, "SOUTHWEST". " [S
TO MODIFY ROUTINE. " W.DOWN.LEFT2.8N]" .25
ES 110 PRINT"[DOWNZ2,RIGHT5.5J]0 15 320 DATA"WEST"."[SW.LEFT2.5*
YSTICK CURSORING IS NOW [SO, 1",27, "NORTHWEST" . " [SW.UP.LE
SN . FT2.5M1". 26 "FIRE"," [80Q]".15
C5 120 PRINT"[DOWN3.CS,.SPC10.SF f T
IRESS A KEY TO EXIT. [WHITE]" AO 330 DATA"FIRE+NORTH","[SQ,UP
.LEFT,S-1".14. "FIRE+NORTHERS
IF 130 GETAS:[FA$=""THEN130 T, "[5Q,UP.5N]",6, "FIRE4+EAST
C6 140 PRINT"[CLR]" N e E R e e
6B 340 DATA"FIRE+SOUTHEAST"."IS
Q.DOWN, SM] " .5, "FIRE+SOUTH" , "
[SQ.DOWN, LEFT,S5-1".13
C1 350 DATA"FIRE+SOUTHWEST","[S
Q.DOWN,LEFTZ2,5NM]",9, "FIRE+WE
ST"."[S0.LEFTZ,.5%]",11
A R O 15 360 DATA"FIRE+NORTHWEST","[S
Q.UP.LEFT2,5M] ", 10
CE 400 PRINT"[CLR,DOWN]":TARE(9)
, o ; "MODIFY JOYSTICK CURSOR™
- .F‘ -
6D 10 A=A+1:IFA=1THENLOAD"JOYCU 9B 410 PRINTTAB(S) " [CY22]"
RS.0BJ",B.1 SH 450 RETﬂéN
5C 20 POKES3281,0:POKES53280.0:F
RINTCHRS(142) “.[WHITE] " : GOSUB
400 :PRINT” [DOWN4IMODIFY (Y/N
kN
Eg ﬂg ?Eigfiéﬁ%ﬁgﬂlgﬁEwau PROGRAM: JOYCURS.LOADER
FD 50 IFAs< >“Y"THEN30
2h 60 FORN=1TO17:READDRS$.DDS.P:
GOSUB400 B& 10 BL=7:LN=50:SA=828
E3 70 PRINT" [HOME,DOWN4]" :TAB(3 5B 20 FOR L=0 TO BL:CX~0:FOR D=
0); "N{RIGHT,DOWNZ]E [DOWNZ, LE 0" TO 15:READ A:CX=CX+A:POKE
FT3]1S[LEFT3,.UP2]W[RIGHT] " :DD SA+L*16+4D.A:NEXT D
5 AS 30 READ A:IF A»<CX THEWNPRINT
13 80 PRINT" [HOME,DOWN10]PRESS “ERROR IN LIME";LN+(L*10):5T
KEY FOR DIRECTION OR « FOR N OP
ULL" :PRINT" [DOWN] " :DR% B6 40 WEXT L
BC 90 GETA%:IFAf=""THENSO €2 50 DATA 120.169,126,77,20,3,

Es

A3

DE

AD

BS

30

4E

88
91
a6
co
34

3D

29
FE
oo

53

EA

Ed
B7
=13
20
S8
B2

EQ

141 ,.320,3.169,233,.77,.21,3.141
y21,1344

€0 DATA 3,88,956,173.0,220,41
.31,168,185.155,3, 240,55, 205
.131,1814

70 DATA 3.208.7.174.154,3,20
B.9,240,.46.162,10.142, 153, 3.
208,1730

B0 DATAh 23,174,153,3.240,8,2
02,142,153,3,240,7.208.26, 20
6,152,1940

90 DATAh 3,.208.21,162.4.142.1
92,3.166,198,236.137.2.240.9
.157,1840

100 DATA 119,2,232,134,198,1
41,151,3,76,49,234,0,4,10,1,
0,1354

110 DATA 0.0,0.0.0,0.148.0.0
o200 22,1300, 213

120 DATA 0.0.0.,0,29,29.29,0,
157.157.157.0,17.145.0,0.720

130 PRINT "[CLRITHE DATA FOR
JOYCURSOR IS NOW IN THE"
140 PRINT "CASSETTE BUFFER."

150 PRINT “IF YOU ARE A DISK
USER THEN YOU CAN SAVE":
160 PRINT "THE PROGRAM AS MA
CHINE CODE BY TYPING"

170 PRINT" POKE 43,60:POKE44
. 3:POKE45 . 188 : POKE46 , 3"

180 PRINT" CLR:SAVE"+CHR%(34
) +"JOYCURS . OBJ"+CHR% (34) +". B

190 PRINT"IF ¥YOU ARE USING C
ASSETTE THEN YOU WILL"

200 PRINT"HARVE TC RDD THIS P
ROGRAM TO ANY"

210 PRINT"PROGRAM THAT YOU W
ISH TO USE JOYCURSOR"

220 PRINT"WITH. [RVSON]NOTE [
REVSOFT] ANY CASSETTE LOAD OR
SAVE"

2320 PRINT"WILL ERASE THE JOY
CURSOR PROGRAM.

240 PRINT " 1F YOU KNOW HOW
TO USE AN ASSEMELER"

230 PRINT "YOU COULD RELOCAT
E THE MACHINE CODE TQ *

260 PRINT "ANOTHER ADDRESS B
¥ ENTERING THE"

270 PRINT"ASSEMBLER RATHER T
HAN THE BASIC LOADER.®

2B0 PRINT" IF YOU DO NOT SAV
E JOYCURS.0BJ THEN YOU":

290 PRINT"MUST DELETE THE LO
AD INSTRUCTIONS FROM“

300 PRINT"THE OTHER PROGRAMS
FOR THIS ARTICLE AND"

310 PRINT"MAKE SURE THAT YouU
HAVE RUN THIS PROG."

320 PRINT"BEFORE RUNNING THE

M- i
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g
HI_RES FILL 5.44.18.514 81 1750 DATA 85.193,16,43,32,.99
SB 1330 DATA 193,208,1,96,32,32 -133.173, 844
192,76 830 32 1760 DATA 92,193.16.6.32.147
ZE 1340 DATA 72,178,192,72,173, . 193,76, 755
14.220,41,962 E9 1770 DATA 109,.194,32.154. 193
D8 1350 DATA 254.141,14,220,165 -165,155,201,1203
,1.41,253,1089 AE 1780 DATR 255.240.82, 201, 200
BS 1350 DATA 133,1,104.96,72.16 » 240,78, 32,1328
Si1.9. 581 Al 1790 DATA 240,192,32,223.192
i R R R 67 1370 DATA 2.133,1,173,14,220 .240,70,169,1358
.9.1,553 BS 1800 DATA 0,141,95,193,76,19
47 10 P=49152 06 1380 DATA 141,14,220,104.95, 7.194,32,928
69 20 READX:IFX=-1THENEND 32,253,174.1034 74 1810 DATA 99,193,173,92,193.
4D 30 POKEP,X 47 1390 DATA 32.235,183,134,155 16,6,32,804
BF 40 FORC=1TO7 : READY : POKEP+C, ¥ .96,32.53 920 41 1820 DATA 147,193 ,76,152,194
1 X=X+Y:NEXTC ! DF 1400 DATA 193,32,240,192,32, :32,154,193,1141 2
77 50 READH: IFH< >XTHENPRINT"ERR 170.192.96 . 1147 49 1830 DATA 165,155,201.255.24
CR IN LINE"PEEK (63) +PEEK(54) DE 1410 DATA 32.53.193,32.240.1 0.39,201,200,1456
* 256 : END 92,.32,187.961 CD 1840 DATA 240.35,32, 240,192,
; 95 60 P=P+8:G0T020 2E 1420 DATA 192,96,32,53.193,3 32,223,152,.1186
b D7 1000 DATA 169.57,141,24,208, 2,240,192.1030 DO 1850 DATA 208.27,159,128.141
173,2,221,995 7D 1430 DATA 32,206.192.96.0.0, -95,193,238.1199
By 8F 1010 DATA 9,3,141,2,221,169, 0,0,526 BC 1860 DATA 93,193,173,92.193,
i 148,141,834 ED 1440 DATA 103,0,195,165.20.1 73.128.141,1086
FD 1020 DATA 0,221,169,204,141, 66,21.141.011 61 1870 DATA 92,193,32,189,193,
20 136,2,173,1046 3F 1450 DATA 96.193,142.97,193, 173.92.193,1157
4 FF 1030 DATA 17,208.9,32.141,17 165,155,141, 1182 32 1880 DATA 73,128,141,92.193.
; .208,96,728 E2 1460 DATA 98.193,96.173,.96.1 32.115,193, 967
. 83 1040 DATA 169,21,141,24, 208, 93,174,97,1120 BE 1890 DATA 96.32,53.193.32,20
30 173,2.221,959 B8 1470 DATA 193.133,20,134,21. 8.194,96,5904
A7 1050 DATA 9,3,141,2,221,169, 173.98.193. 965 BE 1500 DATA 169,0,141,93.193.1
b, ST e D3 1480 DATA 133,155.96,230.20. 41,92,193,1022
:’9 61 1060 DATA 0.221.169,.4,141,13 208.2,230.1074 FC 1910 DATA 169,.0,141,.94,193.1
i . B,2,173, 846 F8 1490 DATA 21.96,165.20,208,2 41,95,193,1026
E 9D 1070 DATA.17.208,41,223,141, .188,21,731 BO 1920 DATA 32,240,192,32,223.
1 17.208,96.951 1C 1500 DATA 198,20.96,230,155, 192, 208,13,1132
4 31 1080 DATA 169.0.162,224 133, 208,2,230.1139 E7 1930 DATA 32,138,193.165,20,
0 251.134,252,1325 61 1510 DATA 156,96,165,155, 208 37,21,201,807
! AF 1050 DATA 160,0,145,251,200, ,2.198.156.1135 1B 1940 DATR 255,240,2,208,235.
208,251,230, 1445 9D 1520 DATA 198.155.96.32, 215, 32,131,183, 1296
35 70 1100 DATA 252,208, 247,96,165 193,160.0.1049 A2 1950 DATA 32,240,192.32,223,
.20,.24,41,1053 50 1530 DATA 177.251.133.20.200 192.208,19,1138 ke
A 82 1110 DATA 248,121,112,192.13 1774291.183, 134 47 1960 DATA 32,173.192.92.246.
3.78.165,21,1070 SE 1540 DATA 21,200,177,251,133 193,32,131,1031
E. 1B 1120 DATA 121,137,192.133.79 155,200,145 . 1282 32 1970 DATA 193,165,20,201,64,
; .165,156,41,1024 C7 1550 DATA 251,173,92.193,96, 208,233.165,1249
B 77 1130 DATA 7.168,165.20,41.7, 32,215,193, 1245 DB 1980 DATA 21,240,229.173,93,
170,96,674 74 1560 DATA 160.0.165.20,145,2 193,240,19,1208
A 68 1140 DATA 0.64.128,192,0,64, 51,200, 165.1106 61 1990 DATA 32,163,193,206.93,
128,192,768 85 1570 DATA 21.145,251,300.165 193,32.240,1152
A 76 1150 DATA 0,.64.128,192,0.64. 155,145,251 . 1333 97 2000 DATA 192.32,223,192,240
; 128,192,768 BB 1580 DATA 200,173,92,193.145 -6.173,93,1151
k. 54 1160 DATA 0.64,128-192.0.64, .251,96,165,13109 83 2010 DATA 193,208.237.96,76,
; S 128,192,768 6C 1590 DATA 0,162,200,133,251, 216.1594.162.1382
. 2C 1170 DATA 0,224,225,226,227, 134,252,174 1306 CB 2020 DATA 0,160,204,134,78.1
’ 229,230,231,1592 7F 1600 DATA 93,193,202,240.16, 32,79.160,947
3 C 97 1180 DATA 232,234,235,236,23 24,165,251.1184 S8 2030 DATA 0,145,78,200,208,2
g 7,239,240, 241, 18594 AS 1510 DATA 105,4,133,251,165, 51,230,79,1191
5 P CE 1190 DATA 242,244,245,246.24 252,105,0,1015 SC 2040 DATA 166.79,224,208.208
7.249,250,251,1974 26 1620 DATA 133,252,76,226.193 -243,96,32,1256
J W A6 ,1200 DATA 252.254,128,64,32, .96,173,94,1243 C3 2050 DATA 253.174,32,158,183
16.8.4,758 AS 1630 DATA 193,16,43,32.99,19 »138.32,47,1017
[E1 98 1210 DATA 2,1,32,84,192.32.1 3,173,92, 841 AD 2060 DATA 195,96,32,53.193.3
o 9,193,555 AC 1640 DATA 193,48.6,32.147.19 2,223,192.1016
E3 1220 DATA 189,162.192,17.78, 3,76,12.707 75 2070 DATA 96,0:0,0,0.0,0.0.9
1 145,78.32,893 4C 1650 DATA 194,32.154.193.165 6
C2 1230 DATA 36.193.96.32.84 19 -155, 201, 255, 1349 ES 2080 DATA-1
oW 2,32,19,.684 Al 1660 DATR 240,66,201,200,240
07 1240 DATA 193,189,162.192. 73 .62,32,240,1281
CAT .255,49,78,1191 40 1670 DATA 192,32,223.192.240
BE 1250 DATA 145.78,32,36,193.9 .54,169.0.1102
S B 6.,32.84.696 SE 1680 DATA 141.94,.193,76.84.1 PROGRAM: HI-RES DEMO
CO 1260 DATA 192,32,19,193,189, 94,32,99,913
T 162,192,81, 1060 AL 1690 DATA 193.173,92.193.48, 46 1 POKES3280.5+8
F3 1270 DATAh 7B.145.78,32,36,19 6,32,147,884 : 7B 2 DEFFNR1(X)=INT(RND(1]}*264)+5
SRV 3.596.32.690 EB 1700 DATaA 192,76,55,194.32.1 g 3 DEFFNRZ(X) =INT(RND (1] *144) +5
EBE 1280 DATA B4,192,32.19,193,1 54,193,165, 1062 B2 10 5YS49152:REM HIRES
LO 89,162,192, 1063 AF L7910 DATA 155,201,255,240,29 49 11 PRINT" [CLR] "
8% 1290 DATA 49,78,32,36,193,20 .201,200,240,1515 BA 30 SYS49991,5:REM SET COLOUR
AMS 1.0.96,685 33 1720 DATA 19,32,240.192.32,2 =54 sq SYS49216 :REM CLEAR GRAPHIC
7B 1300 DATA 56,.169,199,22%9.155 23.192,208,1138 41 &0 FORD=0TO19
ou ,144,21.133,é106 FEarE 03 1730 DATA 11.169,128,141,94, 2C 70 01=FNR1(0) :02=FNR2(0) : GOSUR
1X 1310 DATA 156;74,74,74.168, 193,238,93,1067 1000 :
THEE 65.21,74,806 32 1740 DATA 193,32,189,193,32, e S§XTEYS49154'REH BUEES
DF 1320 DATA 208.10,165,20,144, 115,193,173,1120
— Tt A AN TN SO 31 YOUR COMMODORE october 1988 R P e A e S ST R s



LISTINGS
et e e T BT e G S B e e i s S e B i S L SR S TR SR e R S R e e SR CRE

C4 100 5¥S549865.5.199-5:REM FILL

C0 110 PCKES328B0.5
00 120 POKE198,0:WAIT198

,1:POKEL198.0:

6h 999 END

10 1000 FORC=0TOSO
41 1010 5Y¥S549470.01,02+C:REM

PLOT

63 1020 5YS49470,01+C,02:REM
PLOT
%Lcjlﬂjn S¥549470,01+C, 02+50: REM

51 1040 -5¥549470,01+50,02+C:REM

PLOT

DF " 1050 NEXTC
A6. 1060 RETURN

CODE RELOCATION

FROGRAM: CRELOC/BL

10 GOTO30000

"20089 DATA 10.8,10.0,15B8.50,48.5

4
20097 DATR 49,.0.0,0,32,68.229,16
2

20105 DATA 0,142,133,9,32,173,8.
174

20113 DATA 133.9,189,195,8,240,6
S22

20121 DATA 210,255,232.208,245,2
32.189,195%

20129 DATA 8,208,230,32,207.255,
201,13

20137 DATA 208,.249.160.0,185,2.5
s 201

20145 DATA 48,176,8,201,7.176,39
L1035

20153 DATA 9.,208,7.56,233,.48,201
.10 ;

20161 DATA 176.28,192,1.240.10.1
0,10

20169 DATA 10,10,141,133.9,.200.2
08,220

20177 DATA 13,133,9,141,129.%,16
9.0

20185 DATA 141.128.9.76.109.8,23
8,32

20193 DATA 208.76,13.8,234,169,1
A6,133

20201 DATA 73,169.9.133.74.173.1
a0, 9

20209 DATA 133,75,173,131,9,133,
76,160

20217 DATA 0,162,0.177.73,205,13
2.9

20225 DATA 208.14.161.75.24,109,
129.9

20233 DATA 145.73.230.75.208,2.,2
30,76

20241 DATA 200,.208,.2,230,74,204,
130,9

20249 DATA 208,225.165,74.205.13
1,9,208

20237 DATA 218.76.248.8,162.0,18
9,187

20265 DATA 8.240.6,32,210,255,23
2,208 s

20273 DATA 245,96,13,13,29.29.29
, 29

20281 DATA 29.0.42.B0.82,.79.71.8
2

20289 DATA 65,77.32.82.69,76,79,
67

20297 DATA
g -

20305 DATA
48

203213 DATA
5

20321 DATA
58

20329 DATA
9

20337 DATA
3.74

20345 DATA
133,76
20353 DATA
20,73
20361 DATA
08.2

20365 DATA
9. 208
20377 DATA
208,226
20385 DATA
o)

20393 DATA
208, 245
20401 DATA
1.85, 240
20409 DATA
g Rk

20417 DATA
2,208
20425 DATA
.9.32
20433 DATR
82,85
20441 DATA
40

20449 DATA
9

20457 DATA
B3

20465 DATA
20473 DATA
20481 DATA
» 173

20489 DATA
9.133
20497 DATA
3.19

20505 DATA
a0, 74
20513 DATR
236,165
20521 DATA
76,356
2052% DATA
24,96
20337 DATA
.96

20545 DATA
2.7

205532 DATaA
64,19
20561 DATA
09,75
20569 DATA
08.4

20577 DATA
205,60
20585 DATA
208,228
20593 DATaA
19.141
20601 DATA
9,96

20609 DATA
» 179,15
20617 DATA
60.19
20625 DATA
65,19
20633 DATA
56,237
20641 DATA

65.84.79,82.42.0,.76.6
78.71,84,72,61,32,36, "
53.56,51,0,82,69,76,7
67.63.84.69,32.84,.79.
36,67,48,48,48.0,0.16
0.133,.73.173.128 .8.13
169.136,133,75,169,9,
160,0,177,75.145,73.2
208,2,230,74,230,75,2
230,76,165,75, 205,130
233,165,76,205,131.9,
32,173.8.162.0.189,95
240.6.32,210,255,232,
32,228,255,240,251,20
26,32,173,8.162.0, 189
9,240,6,32,210, 255, 23
245,174,128.9,173,129
205,189,96,108,128,9,
78.32.78.79.87.63,32,
B9,47.78,41,32.0,83.8
83,32,65,68,68,82.69,
83,32,73,83,58,32,0,0
0.11.15,19.0,0.0,76

74,19,169.0,141,65,10
57.,19.133.73,.173.,.58 .1
74,160,0,177.73,205.6
240,23,230,73,208,2.2
165.73,205,59,19, 208,
74.205,60, 19,208,229,
19,238,65,19,208, 209,
0,192.16,192,16.192.0
0,173,57.19.133.73.13
173,58,19,133,74,173.
133,76.,160,0,177,73,2
240,3.32,129,19,200,2
230,74,230.76.165, 74,
19,208, 233,204,59, 19,
173,180,19,24.109,59,

61,19,155,78,141.62.1
173.179.19.,208,13,238

173.59.19,133. 77,173,
133,.78.1727.,73,72,173,
145.73,140,.181,19,104

58.19,172,180,19,145,

77.172
20649 DATA 181,19,238,180,19,208
.2, 230

20657 DATA 76.96,0.0,0,162,0,189
20665 DATA 41,1%9,240,6,32,210,25
5,232

20673 DATA 208,245.96.169,147.32
210, 255

20681 DATA 162,0,142,181,19,32,1
82,19

20689 DATA 174.181.19.189.49,19,
240,6

20697 DATA 32,210,255,232,208,24
5,232,189

20705 -DATR 49.19,208,230.96, 169,
0,141

20713 DATA 39,19,162,6,142,40.19
L 160

20721 DATA 25.24,32,240,255,32,2
07,255

20729 DATA 240,251,174.39.19,238
.39,19

20737 DATA 157,237,19.201.13,208
.238,174

20745 DATA 40,19.332.232.224.12,
144,220

20753 DATA 965,32,196,19,32,230.1
9,162

20761 DATA B88,32,203,19,32.228,72
55, 240

20769 DATA 251,201,78.240.236,96
0,0

20777 DATA 13,13.29.29.29,29. 29,
o

20785 DATA 29,29,29,29,29,.29. 18,
65

20793 DATA 76.76,32,73.78.80,85.
B4

20801 DATA 32,.73,78.32.72.69,88,
146

20809 DATR 17.17.0.83,B4.65,82.8
4

20817 DATR 32,79,.70.32.65,83,83,
(3]

20825 DATR 77.66,76.89,.49.58,0,8
3

20833 DATA B4,65.82.84,32,.79,70,
el

20841 DATA 65.83.83.69,77.66.76.
B9

20849 DATA 50.568,0,69,78.68,43,4
9

20857 DATA 232,79,70,32.55.83,83,
69

20865 DATA 77.66,76.89,49,58,0,0
20873 DATA 65.B2.69,32,89,79,85,
32

20881 DATA B3.85,82,60,32.89.47,
78

20889 DATA 0.0,76,79,79,.75.73,78
20897 DATA 71,32,70,79,82 32, 77,
65

20905 DATA 82,75.69,82,0,0,77,65
20913 DATA B82,75.69.82,32,.70.79,
BS

20921 DATA 7B,68,32,45,32,80,82,
69

20929 DATA B0,65,82,73,.78,71,32,
B0

20937 DATA 82.79.71.82,65,77.0.0
20945 DATA 77.65.82.75.69,.82,32,
78

20953 DATA 79.84.32.70,79.85,78,
6B

20961 DATA 32.45.32.69.88,73. .84,
73

20969 DATA 7B.71.0,.0,.65,66,67.68
20977 DATA 13.69.70,.65,66,13,49,
50

20985 DATA 51,%2.13,160,0,.189,323
7.19

20993 DATA 232,201,13,240, 246,20
1.64,176

21001 DATA 6.56,233,48,76.18.19,
233

B BT BT Rt RS oyt v & s
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32

38
g
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23
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LISTINGS

M

o e I e e ol
éfﬁgg th; ¥ ;4 5;2 St 0.5.141 AN e 51721 DATA 48.52,48.48,0.82,69.7
21 .14,66,19,14,66,19 21369 DATA 198.19.208,242,173.19 25720 DUREIIE S o
21033 DATA 66.19,96,162,0,160,0, 21377 DATA 233.48,201,1,240. 4, 20 ;§?37 e SO
21091 DATA 67.19,32.252,19,172,6 zéagg DATA 208,176.170,169.1.160 21745 DATA 169.0,133,73.173,129,
géugggnnrn 153.68.19,200,192,6, 2 gl?gg DATA 186.255.173,197,19,16 ?;T?gBDATA 74.169,136,133,75,169
giggg DATA gﬁégéuég,géaig,gz s Zigﬂi;gATA 19,32,189.255,173, 248 g?;gé DATA 76,160.0,177.75,145,7
%?u?a o 3; 12; 1; 3; Eé 2;9 ; ?égégEDhTA 73.173,249,19,133, 74, g?ggg DATA 73,208,2,230,74,230,7
gfﬁégﬁnnrn 32'2D3'19'32’3 ;g 1;5 §é4£EEDATR 174,61,19,17£,62,19,2 gé?;? DATA 2.230,76,165,75,205,1
s DATA 16; 155 3; 2$3J19r95 31235 A SRl eiaE e g ff;?gﬂgnTn byt T peiah.
é?g_f;;zgﬂm = ;63 l'g :;2 Gt_; 1; 3; '§£433 DATA 32,32,32,32,32,32,32, 31323 DATA 226,32,173.8,162.0,18
. 220 L R 21441 DATA 32,32,32,32,0,0,13,17 | 21801 DATA 9,240.6,32,210, 255,23
?%éuﬁ DRI e B0 T LRAEE 28 Suien 6, §£§3§ DATA 245,32,228,255,240,25
gé?ég o AR 00 A e By PR ZLaaE S AT 00, iiggé'giTg 240,26,32,173.8.162.0
g?ii% A9 R | 0 I RREE s S T 51895 DATA 111,9,240,6,32.210, 25
i%%gg SRR A2 00 Ca AR L %%4?3 Gl 40 §i§§§ DATA 208,245,174,128.9,173
Fa,00 0 ARSI 19 4 3o 01 DATA 68.69,86.78,67.65, 32, éiSE;QDATn 32,205,189,96,108, 128
9.
i%gz z::: i:;::ji;z:;::: EEEE gig Ejl;gza?g“ézgazguzgg 21845 DATA 85,76,32.76.79.87.63,
gfiéﬁlthh 34ar1; 1;3 5; 19'233' 21513 DATA 162,0.142.133,9.33 17 £185% DATX 40,89.47,78.41,32.0,8
éiigg 2 ;41*249'19'15; 25; géggl DATA 174,133,9,189,195.8. 2 géﬂﬁﬁ DATA 89.83,32.65,68,68, 82,
133, 7% Bl *75’1?7‘ i 21529 DATA 32.210,255,232,208. 24 313?3 DATA 83,83,32,73,83,58, 32,
- R e e e 195.8.208.230,32,207, | 21881 DATA gég'gag’g'g'g'g bR
21185 DATA 230,73,208.2,230,74.2 | 353 20, 31057 Dhiy o5rag.2:0:0.0.0,
30.75 21545.DATA 13,208,249.160,0, 185, 21905 DATA 0.0.0.0.0.0.0.0
21193 DATA 208.2,230.76,165,74.2 | 5.0 - 21913 Bain b o Dr0a0.0. 0.0
05,58 21553 DATA 201,48.176.8,201,7, 17 21921 IATR 000 B0 e
?;g?%gnhTﬁ B o giggl DATA 105.9.208.7.56.233,48 | 21929 Sl é:é:é:g:g:g:é:f
§é?§§?”“Tﬁ el 3 58 DATA 10.176,28.192.1,240,1 | 21943 gi¥i g:g:;:g:g;g:g:g
Effé? Rl e gl DATA 10.10,10,141,133.9,20 | 21961 Lty g:g:g:g:g:g:g:g
65. 136 A 237,38,19,141.58.19,1 2ings DATA 220.13.133.9.141.129, | 21977 et g:g:g:ﬂ:g:g:g:g
fé?iégDAT“ AN Hais DATA 0.141.128.9,76.109,8, | 21993 S g:g:g:g:g:g:gég
g;zgé E:z: z,izj,::.i:.:j1;::4;i é?ggé DATA 32.208.76,13.8,234.16 ;Eﬁ??g§5?€?2é5$§Tgéégﬁﬁﬁégfggéig
. 74 e T8 00 69 0,123, 74,1 | 10N ( FORL=0TO1:L=0
Effii MR 74.74,24.105 .48, 20408 ;féiEDDATH 9,133.75,173,131.9.17 ggggn READV : IFV=256 THENL=1 : GOTOS
zéggz z::: zéjq;lzz;?éiﬁzéjlj':z ;iggg DATA 160.0,162,0,177.73.320 ?ggﬁﬁjng§¥i?ﬁﬁﬁ%?fééﬁ%ffﬁéﬁ%?fg
8.8 e R o b 21633 DATA 9,208,14,161,75,24. 10 ???;éﬁg?f%éﬁg?fiéﬂGHTJ‘RGHT’[RGH
ek be i Lot L g%égf DATA 9,145,73,230,75.208, 2 ggggg ks
z%zggaz::: ::Z'T:;lzngz’f;j4f;§ gi??guDATh 76.200.208,2,230,74. 2 ag?fggéﬁfﬁgéégzﬁi{%EEE%E?EEE;:?:
é%gﬁgﬁnnTﬁ ; 0-162,0 ;Eg.lgg.lg 21657 DATA 9.208.225.165.74, 205, Eggigﬁégzggfﬁzigzéi3;9§NDD$<;nn~
240 MR ARG s R T 21665 DATA 208,218,76,248,8,162, THENSOD60
§i§f§6§“T“ SO 2aa, 240 208, e DATA 187,8,240.6,32.210,25 39?85 O=1*ABS(0$="T") +8*ABS (0g="
Eéﬁ?if”’* R G e giggf DATA 208.245.96.13.13.29.2 | 39030 PRINT. (CLR) (OMN) (D) 5ay
fog 1o (10.8.187.1863,19,237, 21689 DATA 29.29,0,42,80,82,79,7 ggggfo;éEEégg?iﬁ"L’”‘H*255‘PDK
?133?13§TA o288, 10, 240, 220 S ipen DATA 82.65,77.32,82,69.76, %E?EEETGKE45'PEEK‘253"FDKE45'PE
33?25 PATA 19.162.0.189.221.19,2 A0 DATA 67.65,84.79.82,42,0,7 | 30100 POKE631.13:POKE198,1:PRINT
SR P 7, A e AT e e W e W T il

YOUR COMMODORE october 1988
7

8




YOUR COMMODORE

Lineage: 58p per word. e
(including VAT) B TR

Semi display: £10.95 plus VAT per single column
centimetre minimum 2cm. Ring for information on
series bookings/discounts. '

All advertisements in this section must be prepaid.
Advertisements are accepled subject to the terms and conditions
printed on the advertisement rate card (avallable on request).

SOFTWARE

YOUR COMMODORE COMMODORE 84/128 CASSETTE ONLY
SPECIALS X RATED

TECH DRAW 64 - A ADULTS ONLY GAME

comprehensive technical
illustration aid for C64 FANTASY :

owners for both disk and ONLY
tape. Commands available £6.50
include LINE DRAW, RAYS, it e
BOX, CIRCLE, ARC, collar, :Ianut
‘ELLIPSE, FREEHAND, FILL JOU 2SI ERT IS
: : : - :
HATCH & TEXT. Wipe copy. By 1#:'15;";‘52'3
move and rotate, save and ool
load or print your drawing all WARNING If you
for-£8.95 tape or disk. Order ﬂpﬁ'ﬁ?ﬁfﬂ I
s game,
Codes TDE4T_ (tape) TD&4D Am'H scroTEC |
(disk) 32 Hazell Way |
Fufl details in Your Stoke Pages

BUCKS 44D
ONLY AVAILABLE BY MAIL ORDER

Commoaodore July 1987.

SPEEDY ASSEMBLER

Your Commodore's very own
Assembler, a 100% memory
resident program for |loading MARKET
from tape or disk, featured in
the Your Commodore YOUR
Machine Code Series and EXPERTISE
now the Y.C. standard -
assembler only £9.95 Tapeor
Disk. Order Codes
¥YSPASSD (disk) YSPASSR
(tape) : =
Order from Your Comm-
odore Readers Services at 9, IN YOUR
Hall Road, Maylands Wood COMMODORE

Estate, Hemel, Hempstead
Herts HP2 7BH. Please make CALL ALAN COLE
cheques payable to AS.P.

Ltd., or telephone vour ON 01-43T 0699
Access/\Visa order on TODAY!

r—

0442 41221

FOOTBALL B CRICKET

SPORTS SIMULATIONS FROM E&J SOFTWARE (Established 3 Years)

4 CLASSIC Strategy Games packed with GEMUIME & REALISTIC Faatures
PREMIERM CAN YOU HANDLE ALL OF THIST Play all mams Home & Away. Unigee & Compreharsve Transler Markel
Featuee Full Team & Substilule Selecion ® be-baich Subsifuons » Metos r|1|_rie-| # Team Morake ® Trarsler Demasds
® 7 5kl Lowele ® Mansger's Salary ® Confinuing Saasons ® Job OHees ® Seckings # Save Game + MUCH MORE
ELRDPEAN i THE MOST COMPLETE ELROPEAN SSMUILATION wOL l:.-.u'g!l_w! Hame & Away Legs # Ponsaity Shogt
Qw2 Substitutes aAllowsd ® Awsy Gosls Cournl Double ® Full Team & Subs Seiection ® Extra Tima ® 7 Skl Lyeels ®
Disciplinary Table ® Save Gama ® TEXT MATCH SIMULATION ® Match Timar, Named & Repoeder Gosl Seorers, Cormars,
Fres Kicks, Goal Times, Disallowsd Goals, Sanding O, Irsury Time, Peralties, Bookings + MUGH MOAE!
WORLD CHAMPTONS : & COMPLETE WOALD l:leP SIMULATION Semct Frenclies -r? uad of 25 Playars » Qualitying Rounds
2 in-Match Substituies * Disciplisary Tabie ® Salect Tour Ooponents ® Sawe Gama * 7 Suill Lavwsls ® Extra Time ® Foraky
Stool-Oul » TEXT MATCH SUBMLILATION including: Beckings, Geoal Times, Named & Aecorder Goal Sooesrs, Injury Time,
Corrers, Free Kicks, Waich Clock, Penahiss = MUCH MORE!
CRICKET MASTER : A SUPEAB SIMULATION OF ONE DAY CRICKET. Weather Wicket & Oulfleld Gondilions » Baming
& Bowling Talics Team Selection ® Fast, Soin & Medium Pace Bowlers ® & Types of Batsman ® Salect Field Leyou ®
3 5kill Lewais * Wides Byws » No Ball # Dropped Catches » Scoreboerd » Batting & Bowling Analysis # Run Rale »
Aum Singla Dplicn = 3 Game Speods + MUCH MOAE! Prica includes a FAEE pad :I'CH:EFET MASTER Scomsheets

Software Specium Commodome Amsirad
wailahiity By 48 +128 84 +128 [+ 2+

apa Disz 43 Tapa 54," Dise Ta 3" Disc
FREMIER || LR 05 £1098 el EbDLeS E7.55 1195
ELROPEAN IRBS £1088 i L8045 ENUA, WA
WORLD CHAMPIONS IRES £1084 ol CHeS £785 £1185
CRICKET MAZTER 78 £11.08 [k E145 895 £1285

Gand lo: E & J SOFTWARE, Room C1, 37 Weatmoor Ricad, ENFIELD, Middesex BRI TLE

. 01-437 0699

Send your requirements to:
) ALAN COLE

CLASSIFIED DEPARTMENT

ASP LTD, 1 GOLDEN SQUARE,
LONDON W1R 3AB.

MIDI PRODUCTS

INNOVATIVE 'MIDI' SOFTWARE PRODUCTS

See April '88 Review, Page 65
Take advantage of our low prices, - send SAE for free
leaflets to: i

SONUS INTL LTD, PO Box 18, '
Wokingham RG11 4BP Berks

Tel: (0734) 792699

Advertisers Plan your Autumn advertising in YOUR
COMMODORE

Call Alan Cole on 01-437 0699 For Details of Series
Discounts

or write to the Classified Depariment Argus Specialist
Publications 1 Golden Square London W1R 3AB

—BUSINESS | LANGUAGES

PLUS4 FORTH DISK. £24.95
HOW TO PROFIT from your Metacompier, FIG/TS. 3 Koyl
computer skills. Free details now AR e gy L s
from HS F..-EIHIE!I:] Bl:ll:lks Ml 14 CHARS: Complate with 50+ commeniad
Robert Rayner Close kil
TENSAL TECHNOLOGY
PEterbDrDth FIEE U'AY 18, Penrice Close, W-5-M, Avon, BS232 BAH

TERMS &

CONDITIONS

COMMODORE SUPPLIES CLASSIFIED ADVERTISING
CE4 Power Pack ...............18.85 TERMS & CONDITIONS
B4 Data Rec (Binatone).........17.98 Our terms for new ud«-nrh:&rrl {sami-display
and linaagae) are sirctly pro-forma paymants
(ﬁ:-f: [(;_.1%} Dala _Ftecs. = It """" g:g writil satslactory referance can be taken up
usic Expansion Syst ...... .68, (excluding recognised advartising agencies|
Meous Mouse and Cheese ..., 18,085 Ch-?,qws ,:.I—g P OAEH éﬁ%ulgp'%?:ﬂfg;upﬂ?
. made payabla t -
Friges include VAT & P&R, Chyq fo: I.IEATIBDN\IS LTDDand sent togathar with the
advartisamanis 1o
OMNIDALE LTD The Classified Dept..
23 Curzon Street, Derby. No. 1 Goldan Squara.
B London W1 L]
TE'. 0332 291 219 There areé no reimburssments for cancella-
thons. Advertisements arriving too late for o
particulpr igsue will be inserted in the

{allowing istus unlass saccompanisd by in-

structions fo the contrary. It is the respan-

* Services * Software sibiliny -:nr'lhf BOVEITISET 13 enuuregf.a:_ltr: Tirst
ingartion of ewery series i published cor-
. M":" Pfﬂdl.l'l:ﬂl'ﬁ rn:tl-,'. and correciigns must ba notifed n
tima for the second insarisen, otharwise the
. Fur $a|E - La nguages publishers will not accapt liabilsty or offer any
- raduction in chargas

wantﬂd All advertising sales are EuﬂL&cL 10 Gawern-
mant Regulations concerning VAT, Advertisrs
Your Commodore offers Pt it bzl e, Sl
H H warious legal reguiramants in force Tha
“5 advertlsﬂ'rs a '-I'nl"l Et.'l’ m Trade Description Act, sex d :l:rirnmu:ar.hn act
choice for marketing their A T e e

Producis and Services. Full Terms & Congitions of Advertising

avantabis on FudUast
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SPECTRUM. COMMODORE, AMSTRAD,
ACORN, BBC etc.

Fixed charge repairs on all makes
Please ring for details:

MCE SERVICES

33 Albert Street,
Mansfield, Notts NG18 1EA
Tel: 0623 653512

COMPUTER REPAIRS

PROBLENS WITH YOUR COMMODOGE 2
FOR FAST, RELIABLE AND PROFESSIONAL
REPAIRS AT COMPETITIVE PRICES

P M ENGINEERING

UNIT 8, NEW ROAD, ST. IVES,

VISA CAMBRIDGESHIRE. PE17 - 4BG
| e £ Py 8
ST. IVES (0480) 61394

We can also supply Hardware, Software, Blank Disks,
Accessories and Spare parts.

|

SPECIALIST G-TEK COMPUTER
COMMODORE WA~ REPAIRS
Commodoregd ........... £21.00 Commodors Modem.......£16.00
Commodore 16 ........... £19.00 Commodore 128 .......... £30.00
Commodore+4 ._......... £2000 Commodore 801/802 ......P.0.A.
Commodore 1541 .., ..., .. £250 Commodore 1520/11526 . ..P.0O.A.

0
(ALL ABOVE PRICES INC. VA.T.)

Repairs carried out by ex-commodore technicians. A full test and =ervice
including a 4 month warranty with every repair (Commodore spares
available on requast)

Make cheque/Postal Order payable to: G-TEK.

(Please include £3.00 post)

UNIT G, LAMMAS COURTYARD, WELDOM INDUSTRIAL ESTATE
CORBY NORTHANTS NN17 1EZ Tel: (0536) 69454,

COMREPAIR

FOR ALL YOUR HOME
COMPUTER REPAIRS.
COMPETITIVE RATES, CONTACT

COMREPAIR

YORK 784 347 (24 hrs)
We also sell new & used computers
Prices on request. Collection &
delivery service By arrangement.

VTS COMPUTER REPAIRS
01 - 407 9829

SPARES REPAIRS SALES

aicacy 5 i haihg ade e all makes of computers & peripherals
imply send your unit to andress pelow . '
securély packed with fault description and Fast Reliable Guaranteed Service

COMMO DGHE, Aﬂg%ﬁn BEC, SINCLAIR Ccmlal:t Dave Barber H.Eng., AMIEHE

L e db ELECTRONIC SERVICES
VTS COMPUTER REPAIRS
205 Meadgate Avenue, Gt. Baddow,

12 LerHn:u. f-‘-?::E :J:Eg Street, Chelmsford, Essex. CM2 7NJ
onaon u . 5
FAST, RELIABLE TURNAROUND Tel: 0245 - 260074

CROYDON COMPUTER

drigstock Road, eath,
Surrey, CR4 74J Tel: 01 683 2646
COMPUTER SERVICING

(Est'd since 197%)
We repair — on the premises — guick
turnround

* Commodora & Spectrum

* BBC & Electron (Approved Service Centre)

* Amstrad & Torch (Approved Service Centre)
* Disc Drives, Printers, Monitors

m??ﬂ“"ODD“ESPAﬁ & REPAIRS Commodore warranty repairers

o offer spares and repairs on the full
kit range of commodore CBM
90132601 products, including all Amigas.
L I Phone or write for free estimates to:-
25164102 € D.F.C.E_. Volume Repair Centre
Ca Bty A Wilkinson House, Telspace I,
CB4 DATA SET ceen ER00 : Stafford Park, Telford,

C128 PSU E64.00

INCL VAT A PRP

Tel: 0952 620 488

Ring Alan Cole on 01-437 0699 or fill in |
the details of your business (opposite) and | Name

Mail Orders by phone Access & Visa accepted Dﬁ:tl_-ggﬁ:a ElgnggE?; '?'EL“?&?EZ“EI; ?ﬂgg;?’ Ask for Pauline
!
Why not include your business details in | Your Commodore — Specialist Repairs
Qur Specialists Repairs Guide. { Guide — Please contact me from the details
below:-

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

we will contact you. ST T TSR RS S
I e e SRR ST SR S (S
Our address is on the classified pages. | Tel. No.

--------------------------------
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Bug Finder At the Your Commodore office we receive hundreds of letters from readers every
month. We do try and answer each individually but sometimes this is impossible
{due to pressure of work. If you have written to us and not received a personal
reply, we apologise for this but we cannot promise to reply to every item of mail
we receive. If you feel that your question or letter really needs an answer, then
inclusion of an s.a.e. will guarantee a reply, although this may still take time to

We'd like to remind our readers that
we run a Bug Finder service.

It you have typed in one of our
programs and despite much checking,

vou still can’t get it to run, then send us
the following:

Two copies of your program on tape
or disk.
A description of yvour problem.
If possible a listing of your work (you
may omit this).
A stamped. self-addressed envelope
for return of the program to you.
Should any of the above be missing
then we will not be able to deal with
YOUT query. i
We will try to point out where you
have made errors and place a corrected
copy of the program back on to your
tape or disk before we return it to you.

arrive,

Commodore Where Are You?
At the Your Coinmodore office we are
repeatedly asked for the address and
telephone number of Commodore
U.K. Many people, after referring to
their computer manuals, believe them
to be based in Corby.

The Commodore plant at Corby
was closed down some time ago.
Reproduced here you will find the
correct address for Commodore UK.

We suggest that you write this
correct address in the front of your

Competition Winners

At last the eagerly awaited result of
the Micronet competition which we
ran in the May issue. And the winner
of the highly acclaimed ProPak which
comprises the Telemap modem and
software is Bruce Belton of Henfield,
Sussex. Congratulations Bruce!

Do not send a program to us as
soon as it stops working, please check
it several times first.

We do get a large number of
queries and so it may take a while for
us to deal with yours personally,
Note: we can only deal with problems
relating to programs published in Your
Commaodore.

computers manual for future
reference.

We have a Scottish winner for the June
Board Game competition. Brian
Graham of Ayr wins The Colossus
Series which comprises Chess, Bridge
and Maj Jong. The ten runners up will
cach receive a Maj Jong set - read on
and see if it’s you;

Commodore Business Machine, (UK).
Commodore House,

The Switchback,

Gardner Road,

Maidenhead,

Berks S5L6 7XA.

orner

PUZZLE CORNER

Another simple one this month.
Imagine that there are nine dots
arranged in a 3 x 3 grid (see diagram).

David Fairweather, Blackburn: A.
Betesta, Derby; M.R. Eyres, Co.
Galway; P. Moisejeus, Swindon: K.
Patel, Crawley; Allan Parker,
Huntingdon; G. Patel, Surrey; Dixie
Dean, Littlehampton; J. Hicks,
Redditch; Dave Parish, West
Wickham.

The three lucky winners of the
Graphies competition which we ran in
the July issue are Michael
Suchoruczka, Nottingham; M.
Moore, Ipswich; J. Davey, Torquay.
They will all receive a graphics package
comprising Photo Finish, BillBoard
Maker, Icon Factory, Screen F/ X and
Clipart from Financial Systems
Software. The seven runners up will
each receive a copy of the popular F/
X package. They are: R.H.
Underwood, Surbiton: Eugene
Morgan, C. Down; A. Haddon,
Nottingham; G.G. Brown, Tyne &
Wear; M.J. New, Canterbury; Sean

All you have to do is join all the dots

using just four straight lines. The only

snag is that each new line must start

where the old one finishes. Whelan, Plumstead; G. Snowling,
Send entries to, Grid Puzzle, Your Sudbury.

Commodore, A.S.P. Ltd, 1 Golden r

Square, London WIR 3AB.

T

Puzzle~
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Enormously successful addition to the Star
range of printers, the LC-10 incorporates
many useful features at an ulra low price.
Includes many facilities not normally avail-
able in the sub £200 price range, such as
4 NLQ fonts and paper parking (use single
sheets without removing tractor paper).

T-colour version also available, which wall

siair< LC-10
Best-selling CBM
ready printer

[Only £199.00]

Colour version also available,

Only £234.00

accept standard LC10 black ribbons. LC10
avajlgide either in '64/128 ready form or as § Prices include two extra
parallel version for Amiga users. Please | black ribbons free of charge
state your computer type when ordering.

OCEANIC
oOC-7118

Previously sold as ‘Excelerator Plus’

A superb

representing extremely good value for money,
combining the anic OC-118 disk drive (previously sold as
‘Excel +} and the sophisticated GEOS system. Said by
COMPUTE's Gazette to have "dramatic improvements over the

1541 in quality and reliability”, the drive is a stylish and attractive
compact unit fea tumgacﬁmct drive motor and its own external
power supply. GEQOS brings the power of a graphic interface and

in disk turbo to your '64 and includes gaoP.AINT
wgﬁa’np, geoWRITE, a WYSIWIG word processor anc? ma.n:qur

Desk Accessories. Many more extensions available - see below.

Oceanic OC-118 & GEOS ..... £129.95

Oceanic OC-118 & GEOS
plus Freeze Machine £149.95

GEOS Appllcatlﬂns

£24.95 GEOPUBLISH ..
... £24.95 GEOPROGRAMMER .
.. £24.95 GEOS 128 ..
DESKPACK+ 64/128 ............ £21.95 GEOWRITE
GEOWRITE WORKSHOP ... £24.95 WORKSHOP 128 ............ £32.95
FONTPACK+ 64/128 ............ £16.95 GEQOCALC 128 ..................... E32.95
GEBSPELL .......oeciesneeee: £1885 GEOFILE 128 ........coceevve.. £3285

- £32.85
e BI85
... £32.95

Your ‘64 could look like s.'

and feel like you are using a

3
64 Why put up with an old
fashioned looking computer? Fit
this smart and modern lookin
Only new case to your '64 - it will loo
brand new computer. This high
quality injection moulded case is
£19 95 simple 1o fit and gives a lower
[ keyboard height. Reject the old
image and order one now.

O Unstoppable Freeze
3 Ults-ofticlent il compact
c or
O Lazer and Turbo fastloads
O Integral reset button
0 Tape turbo facilities
012 second disk format
0 Selective file copier
0 Selectaload
Q many more useful features!

Only £28.95

FREEZE MACHINE

for speed, power

and Lase of use

For speed, power and ease of use it
has to be Freeze Machina, probably
the most effective badv:up cartridge
on the market! Incorporating two
s of fast load routines can
VE and reLOAD your favourite
games in as little as 10 seconds and
no more than 18. Numerous invalu-
able facilities available, includin
built-in reset button. Utility Disc V3.0
also available to complement usage
of the idge. It allows complate
transfar 1o disk of many tape-based
g&gmms that load EIII rs, eg.
ship, Last Ninja, W Gamas
Supercycle. A very useful add-on,
Utility disc only ........... £7.95

Selected Products

LOAD IT!! ...... The best thing to happen to a
Commodore data recorder. Includes built-in
azimuth adjustment knob and LED tape signal
[, (1| e S S .85
DOUBLER '64 ...... Makes perfect tape backups
every time. Consists of hardwa.ra and software.
Requires access to two data recorders. Ve

aasy to use, only .. w .. £12.9

ICONTROLLER ...... Natty little keyboard moun-
ted cursor contmller ideal for icon-driven
applications like GECE.. ot £11.95

DOLPHIN DOS ...... Parallel nggraﬁng system DATA RECORDER ...... CBM compatible, same

for use with 64/128 and

Fantastic speed increase on LOAD and SAVE control button ..

whilst maintaining CBM disk l‘u:ndlalar:san extra AZIMATE 3uuu p;r:r
nciu
monitor and Centronics printer driver ..
DISC DISECTOR V5.0 ... Disk bad-cup!uh:fltg

package featuring wide rang
ams. Compatible 'm'lh 64/128/M128D and

DOS & BASIC commands,

15411570 disk drives ..

1541 PHYSICAL EXAM ...... Consists of digital AMIGA 500
alignment disk and drive fault diagnosis soft- standard 512K medel, including Mousa, Silent

ware to check and correct 1541

Includes quiet drive SIOPS ........ccccerererene, £39.95 Phillips CMB833
QUIET DRIVE STOPS ... Silences suitable for Amiga 500) .........c.ccoconeeae £279.00
wnocking' noise with 1541 drivas {nnt suitable Phillips CM8852 monitor as above,

1541
for ‘turn lever' type drives) ...

1 disk drive. as C2N/531 but chaaper and includes pause

Tapa lnadlng prnb—
uilt-in lems? Use this kit to check and adjusl data
. £69.95 recorder head alignment ... o .. £6.95
o of

. £19.85

Sarvice and 5 disks of Public Domain software.
Colour monitor

head alignment.

£4.95 but hlgher FESOILHON ..o.coeevesrnmresnnnensanes £299.00

Disks & Boxes

25 bulk packed 525" DS/DD disks with
sleaves, write protect tabs and labels.

Good quality and fully guarantead, anly ......... £13.95
25 disks + box. Digks as above plus

50 capacity lockable storage box, only .......... E22.95
25 disks + 100 box. As previous uﬂar

but with 100 capacity locking box .................. E24.95
50 ity box. Lockable storage unit

for 5.25° disks with smoked pafspax l::lp - £10.85
100 capacity box. l.amarmlm .. E13.95

How IIO o‘der f;om All pricas include YAT and dellvery. Next day delivery £5.00 extra.

Emmm (%) Send cheque, Postal Order Evesham Micros Ltd
or ACCESS/VISA card details|] 63 BRIDGE STREET

EVESHAM

Phone us with your

Same day despatch whenever possible
ACCESS or VISA |00 et toavaiabilty, E&0E.| 2 0 000-765500
card details on : Open to callers 6 days, 9.30-5.30 telox 333294
‘T 0386-765500 |7 o 1762 Persbore R, Cotieridge, Birmingham B30 JBH To: 031 458 4664

Govt, educ. & PLC orders welcome WORCS WR11 4SF




You won’t find these programs
' in the top ten!

These programs have sold thousands of
copies, and yet you won't have seen them
in the charts — why?

We produce programs that you can really
get your teeth into. Programs like
BUSICALC and BUSICALC 3 which
can be used at home or in the office to do
all sorts of calculations, forecasts and
budgets.

Programs like MIKRO ASSEMBLER and
the ZOOM monitor which make it easy to
write machine code programs. Programs
like MUSIC MASTER which turn your
computer into a musical instrument. And
programs like the BLITZ compiler which
makes ordinary BASIC programs run
much, much faster,

We have been writing programs for
Commodore computers since 1978 and
now have hundreds of programs for the
PET, VIC 20, CBM 64, CBM 128, even the
C16 and Plus/4. So why aren't our
programs in the charts?

Because our programs aren’t one minute
wonders, here today and gone tomorrow.
Programs we released for the 64 in 1983
are still selling — and even more impor-
tant, the people who bought them then
are still using them.

Software should be an investment. not
money down the drain. We believe that
the more you put into a program, the
more you should get out of it, and that's
the way it works with software from
SUPERSOFT.

The programs listed on the right represent
d small selection from our range, but you
can get a full list if you phone or write to
the address below. We offer an excellent
mail order service, and you can pay by
cheque, Access, or Visa.

SUPERSOFT, Winchester House,
Canning Road, Wealdstone, Harrow,
Middlesex HA3 7SJ
Telephone: 01-861 1166

For Commodore 64
Busicalc

Mikro Assembler
Turbo Disk

Pass Your Driving Test
Music Master
Interdictor Pilot

Blitz Compiler

Word Perfect

l@stant Recall

For Commodore 128
Blitz Compiler

128 Plus upgrade rom
Help 64/128 cartridge

For C16 and Plus/4
Turbo 16

Graphics Designer
Mikro Assembler
Music Master
Word Perfect

For Commodore Pet
Word Perfect
Flex-File 2.1
Busicalc

Busicalc 3

For Commodore Amiga
MIDI for Amiga

17.95t 19.95d
57.70c
14.95d

8.95t

17.95t 19.95d
17.95t 19.95d
14.95t 19.95d
17.95t 19.954d
17.95t 19.95d

29.95d
19.95r
39.95¢

B.95t

6.95t 8.95d
12.95t14.95d
12,95t 14.95d
12.95t 14.95d

51.75r
97.75d
44.85t 47.15d
97.95d

49.75




rograms

For Commodore 64
Busicalc

Mikro Assembler
Turbo Disk

Pass Your Driving Test
Music Master
Interdictor Pilot

Blitz Compiler

Word Perfect

Iqstant Recall

For Commodore 128
Blitz Compiler

125 Plus upgrade rom
Help 64/128 cartridge

For C16 and Plus/4
Turbo 16

Graphics Designer
Mikro Assembler
Music Master
Word Perfect

For Commodore Pet
Word Perfect
Flex-File 2.1
Busicalc

Busicalc 3

For Commodore Amiga
MIDI for Amiga

17.95t 19.95d
ST.70C
14.95d

8.954

17.95t 19.95d
17.95t 19.95d
14,95t 19.954
17.95t 19,954
17.95t 19.95d

29.95d
19.85r
39.95¢c

6.95t

6.95t 8.95d
12.95t 14.95d
12.95t 14.95d
12.95t 14.95d

51.75r
g97.75d
44 85t 47.15d
97.95d

48.75
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