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EXPANDER

Select instantly from B sockets

which accept up to 32K EPROM each.

(N

Program your own EFROMs nsing
our EPROM programer.

Mo need to have lots of cartridges
- just make a selection from the
Superom menu,

Fully menu driven on power up.
Select any slot under software
controls.

Unigue EPROM generator feature

m mE m

will take your own programs - basic
or m/¢ & turn them into autostart
EPROMs. (EPROM burner required).

[ Accepts 2764/27128/27258
EPROMs.

'] ©On board unstoppable resct.

'] On board operating systems - no
programs to load.

ONLY £29.99

RESET CARTRIDGE

[] Unstoppable reset button.

NOTE:- user port cheaper type reset

buttons offered by others are not
unstoppable.

] Resets even so called "unstoppable”

Programs.
j Add pokes from magazines etc.
[_] Fits in cartridge port.
] Simply plug in.

256K SUPEROM

ONLY £5.99

3 SLOT
MOTHERBOARD

SAVE WEAR & TEAR ON YOUR
EXPANSION PORT

] Accepts 3 cartridges.
[] Switch in/out any slot.
] Omboard safety fuse.
]| Fully buffered.

() High grade PCB.

[[] Reset button.

ONLY £16.99

MIDI 64

FULL MIDI INTERFACE FOR THE
64/128 AT A REALISTIC PRICE.

o
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ONLY £29.99

MIDI in/MIDI thra/2 x MIDI out.

Compatible with most leading
software packages,

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

Playback forwards/backwards with
echo/reverb/ring modulation.
Now with full sound editing module
to produce outstanding effects.
Full 8 bit D to A & ADC conversion.
MIDI compatible with suitable
interface. (Le. Datel unit for
£29.99, see ad.).

Live effects menu Includes real
time display of waveforms.

Line in/mic in/line out/feedback
controls.

Powerfull sequencer with editing
features.

Load /save sample.

Up to B samples in memory at one
time.

Tape or disk (please state).
Complete software/hardware
package.

ONLY £49.99
COM-DRUM

DIGITAL DRUM SYSTEM
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Now you can turn your digital sound
sampler into a digital drum system.
B digital drum sounds in memory at
one time.

Complete with 3 drum kits.

Real drum sounds - not synthesised.
Create superb drum rhythms with
real & step time.

Full editing. Menu driven.

Output to hi-fl or through TV
speaker.
Load /save facilities,

ONLY £9.99

STATE TAPE OR DISK

COM-DRUM EDITOR
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24 drum sounds supplied on disk to
enable you to construct your own
drum kit.

Re-arrange sounds supplied with a
Com-Drum to make new kits.

Load /fsave facilities.

ONLY £4.99 pisk ONLY
DATA RECORDER
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Quality Commodore compatible
data recorder.

Pause control, counter, ate.
Suitable for 64128,
Send now for qulck delivery.

ONLY £24.99

.

ONLY £24.99 coMPLETE

ELECTRONICS

DEEP SCAN BURST NIBBLER'

] The most powerfull disk nibbler

available anywhere, at any price!
Burst Nibbler is actually a two part
system - a software package & a
parallel cable to connect the 1541/
1570/1571 to 64/128 (state type).
What gives Burst Nibbler it's power?
Conventional nibblers have to
decode the data from the disk
before it can transfer it using the
serial bus - when non standard data
is encountered they are beat, Burst
Wibbler transfers data as raw GCR
code via the parallel cable without
the need to decode it s0 you get a
perfect copy of the original.

#® Will nibble up to 41 tracks

® Copy a whole disk in under 2
minutes @ Full instructions

SOFTWARE
ONLY £12.99

# Regular updates - we always
ship the latest @ Fitted In
minutes - no soldering asually
required @ Full or 1/2 tracks

#® No need to buy parallel cable if
you have Disk Demon/Dolphin ete.
@ Cable has throughbus extension
for other add ons.

[] Wether to choose FastHack'em or
Burst Nibbler? Fast Hack'em is
unbeatable value as an "all rounder”
- with nibblers, 1 or 2 drive copy,
format, file copy. 1571 copy ete.
ete., so if you have a more general
requirement perhaps Fast Hack'em
is for you. Burst Nibbler is a pure
nibbler second to none, for the
reasons stated. So if it's just
making backups you are interested
in, there is no other product to
beat it!

CABLE
ONLY £14.99

NOTICE 1988 COPYRIGHT ACT

DATEL ELECTRONICS Lid. nelther authorizes or condones the use of it's products to
| reproduce copyright material. It is fllegal to make copies of such material withiout the
expressed consent of the copyright owners or thier licencees

ROBOTEK 64

MODEL & ROBOT CONTROL
MADE EASY.

[ 4 output channels - each with
onboard relay.

4 input channels - each fully
buffered TTL level sensing.
Analogue input with full 8 bit
conversion.

Vodce input for velce control.
Software features:- test mode,
analogue measurement fvoice
activate /digital readout ete.

ONLY £39.99

INCLUDING HARDWARE/SOFTWARE/
MIC. ETC,|STATE TAPE OR DISK).
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TOOLKIT IV

THE ULTIMATE DISK TOOLKIT FOR THE 1540/1541.
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A disk toolkit is an absolute must
for the serious disk hacker. Toolkit
IV has more features than most for
less.

MSC DOCTOR V2 - Read & write
any track & sector including extra
& renumbered tracks. Repair
damaged sectors. Look underneath
read errors.

HEADER/GAP EDITOR - Decodes &
displays ALL header information
including off bytes & header gap.
Rewrite the entire header & header
gap. Renumber sectors. Also edit
any sector tail gap.

DISK LOOK - Sort directory.
Recover lost flles, Display file start
Jend addresses. Disassemble any file
program directly from the disk to
SCREEN or PRINTER including
undocumented opeodes. Edit Bam.
FAST FILE COFY - Selective file
copy. Works at up to 6 times
normal speed.

] FAST DISK COFY - Copy an entire
disk in 2 minutes or less using

single 1541.

] FILE COMPACTOR - Can compact
machine programs by up to 50%.
Save disk space. Compacted
programs run as normal.

] FORMATTER - 10 second format an
entire disk or format any individual
track or half track O to 41. Re-define
any of 30 parameters Lo create or
recreate unique disk formats.

(] ERROR EDIT - Quickly find &
recreate all read errors including
extras & renumbered tracks or
sectors & halfl tracks from O to 41.
Even recreates data under errors &
allows you to redeflne any
NECessary parameters.

ONLY £9.99
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The most effective tape to tape
back-up board available.

Makes perfect backups of your tapes

easily & effectively!!

No user knowledge needed at all,
Om board TTL logic eircuitry
actually shapes the program &
sends a perfect signal to the record
cassette - producing a copy better
than the original in many cases.
L.E.D. indicator shows when data
is being transferred to avoid
exessive tape winding.

Works with almost any program
including multl-loaders, turbos &
even very unusual type turbos.
Requires access to two CBM
compatible data recorders.

Simply press ‘Play" on one recorder
& press 'Record’ on the other -
that's it!

You can even make a backup while
you are loading the program.

This is a total hardware solution -
no programs to load - the results
are stunning!

ONLY £9.99

TURBO ROM I IS A
REPLACEMENT FOR THE
ACTUAL KERNAL INSIDE
YOUR 64. IT PROVIDES
SUPERFAST LOAD/SAVE
ROUTINES.

' Loads most programs at 5-6 times
normal speed.

] Saves at 5-6 times normal apeed as

well.

] Improved DOS support including
10 sec. format.

] Programed function keys:- load,
directory, old, ete.

[ Return to normal kernal at a flick
of a switch.

;j FCOPFY-250 block file copier.

] FLOAD-special 1/0 loader.

] Plus lots more,

[_] Fitted in minutes - no soldering
usuallly required. (On some 64's
the old ROM may have to be
desoldered).

ONLY £14.99

BLUE CHIP DRIVE

] External power supply for cool
operation.

] Even works in 1571 double sided
mode (128 mode).

] Fully C64/128 cnmpltlhle

_] This drive is now probably the most

compatible drive available for the
Commuodore. More so than even
Commodores own "1541C".

no more to buy.

] At last, a top quality drive at a
sensible price.

ONLY £129.99
ADD £5.00 FOR COURIER
DELIVERY

ULTFIA CRUNCHER
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The ultimate cartridge based
Program compactor.

Compacts by up to 30%:!

3 compacting programs on one
cartridge.

Fast loading/saving routines.
Full DOS support including fast
format.

ONLY £12.99

on cartridge

Available as chip only for
256K Superom Board frr

ONLY £7.99

FAST HACK'EM™

[_] Multi Module Disk Nibbler - all on
the one disk.

'__] Single 1541 Nibbler - Copy an entire

disk in just 2 minutes.

[_] Super fast File Copy - typically
coples an average file in under
0 seconds.

[_] WMo other product is such a good

"All Rounder” at this incredibly low

price...

ONLY £9.99

SMART CART
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32K pseudo ROM.

Lithium battery lasts up to 5 years.
Simply load the program you require
- then flick the switch. The cartridge
can then be removed just llke a
ROM cartridge.

Make your own cartridges including
autostart types - without EPROM
burner. 32K version = 4 x 8K pages.
Some knowledge of M/C is helpful -
but full instructions included.

I/ 2 slot open for special
programing techniques.

ONLY £29.99
HAH DISK

..l
)
J

0

Tumn your Smart Cart into a 32K
Ram/disk.

32K of instant storage area for
files/programs.

Disk type commands:- load, save,
directory, serateh.

Program data retained when
computer is switched offl

Full command set with instructions.

ONLY £9.99
BLAZING PADDLES

A COMPLETE LIGHTPEN/GRAPHICS ILLUSTRATOR
PACKAGE.
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EPROMMER 64™
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A top quality, easy-to-use EPROM
programer for the 64/128.

Fully menu driven software/
hardware package makes
programing/reading/ verifying/
copying EPROMs simplicity itself.

Will program 2716, 2764, 27126 &
27256 chips, 12.5, 21 or 25 volts.

Fits into user port for maximum
compatibility with cartridges/
Superom Board ete.

Full feature system - all functions
covered like device check/verify.

We believe Eprommer 64 is the most
comprehensive, most friendly & best
value for money programer avallable
for the 84,/128.

Ideal companion for Superom Board,
Cartridge Development System, our
kernal expanders or indeed any
EPROM base project.

Comes complete with instructions -
plus the cartridge handboak.

ONLY £39.99

COMPLETE

A fully leon driven graphies
package of a calibre which should
cost much, much maore.

Complete with a fibre optical

lightpen system for pin point
ACCUrACY.

Pictures can be saved from "Action
Replay’ & edited with Blazing
Paddles.

Blazing Paddles will also work with
many other input devices
incloding:- Joysticks, Mice,
Graphics Tablets, Trackball, ete.

ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRS

HOW TO ORDER

L]

Multi feature software including:-
Range of brushes @& Airbrush
Rectangle @ Circle
Rubberbanding @ Lines
Freehand @& Zoom mode
Printer dump @ Load/save
Advanced colour - aver
200 hues! & Cut & paste allows
shapes /windows /pictures to be
saved to/from tape/disk,

ONLY £24.99

COMPLETE BLAZING PADDLES &

LIGHTPEMN

BLAZING PADDLES OMLY

£12.99

_] Supplied complete with all cables -

BT X

BY PHONE

0782 744707
24hr Credit
Card Line

BT’ POST

Send cheques /POs made
payable to
"Datel Electronics”

0?82 744292

UK ORDERS POST FREE
EURDPE ADD £1
OVERSEAS ADD £3

PRICES AND SPECIFICATIONS CORRECT AT TIME OF PRESS
AND SUBJECT TO CHANGE WITHOUT NOTICE

CALLERS WELCOME - Please reserve goods by telephone prior to visit,

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

SALES ONLY
0782 744707

TECHNICAL ONLY
0782 744324
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FEATURES

® Gribbly’s Day Out 10 *® Demon’s Winter

Surreal gaming fun A new experience in role-playing

® Incredible Shrinking Sphere * Las Vegas Casino

Escape from the 3-D maze Gambling has never been this dull

. &
Le Mans Para Assault Course
Speed 1s of the essence! A game that sorts out the men from the boys

®* The PC 10 ®* Real Ghostbusters

Commodore’s PC 10 is given the once over Save the world from ghouls and goblins

® Graphics on the 64 ® Time Thief

Improve your graphic capabilities A chase across time

® Jiffy DOS ® The Star LC10

A closer look at the dot-matrix, six-colour
printer

* PC Games * Amiga Workbench 76

Ten top games for the Commodore PC Hot tips for Amiga owners

Speed up your 64 drive

REGULARS

® Data Statements 6 ® Extending Basic 52

More news from the world of Commodore How to add your own commands to Commaodore
Basic

L ] 1 r
128 Corner 28  * goftware for Sale 78

The first of a regular series for 128 users If you don’t want to type it - buy it!

® Sprite Library 37 * Back Page 82

More sprites for use in your own programs Corrections, info and “The Nibbles’

PROGRAMS

* Mouse 80 20  ® Windows on the 64

Use a mouse on your 128 in 80-column text Windows on vour C64 mode easy
mode Tt e

* Quick Search 30 °*Spritz Sprite

A handy Basic search routine Sprites for the Plus 4 - can it be possible?

® Head For Home 45

Corrections on last month's Plus 4 game
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THE MYTIHI

GOES ON

For all members of the
Official Secrets: Magnetic
Scrolls are about to give you
a treat, From the writers of
The Pawn, Corruption and
The Guild Of Thieves comes
‘Myth’. Mythis set in ancient
Greece, where you play the
part of Poseidon, God of the
Sea. Your task is not an easy
one. Lurking somewhere is
‘Helmet of Invisibility”. Your
mission Jim should
(Sorry, wrong program.)
Your mission is to find it. A
problem? Yes, no, maybe?
How do you find something
that is invisible? Enough of
the plot. Go and get it.
‘Myth’ will be made availa-
ble initially for Atari ST,
Amiga and Macintosh.
Other formats will follow
shortly. (C64 and other 8-bit
disk only machines).

Touchline:

Magnetic Scrolls, 1 Chapel
Court, London, SEI IHH.
Tel: 01 403 4325/4268

Data

Statements

THE WORD
ISSECLERITY

Computer Security Ltd, Bri-
tain’s largest systems security
specialist, will be demon-
strating its PC products and
systems at the PC User
Show. (9-11 May at Olym-
pia). They will be occupying
stand number 92A. There
will be a variety of products
on view, covering such top-
ics as Hacking, Viruses, File-
Security, and Electronic
Mail protection, etc, etc. For

L
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anyone that values their
data, this must be worth a
visit.

Touchline:

Computer Security Lid,
Olivier House, 18 Marine
Parade, Brighton, BN2 ITL.
Telephone: 0273 672191.

JINX OF
THE SPHINN

Incentive Software has com-
missioned exclusively for the
Home Computer Club, the
fourth freescape 3D game,
Total Eclipse II, (The
Sphinx Jinx). Your mission
is to rebuild the Sphinx that
was destroyed in the ancient
revolution. You can only do
this before the eclipse, which
is just 1 hour away. There
are 12 parts of the sphinx to
collect from the under-
ground network of tunnels
and caverns. As an added
bonus, the player with the
highest score will win for
themselves a trip to Hawaii
to see a real Total Eclipse.
Total Eclipse and Total
Eclipse Il are available
together as a special presen-
tation. The game is available
for the Home Computer
Club only and costs £11.20
for both disks. The game will
be released for the Spec-
trum, Amstrad CPC and
Co4.

Touchline:

Incentive Software Ltd..
Zephyr One, Calleva Park,
Aldermaston, Berks, RG7
40W.

Tel: 07356 77288.
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ON SCREEN
READING

Following the major chan-
ges in the way that Prestel
1s organised four new on-line
leisure magazines have been
launched.

The magazines are a
response to recent surveys
detailing the users’ areas of
interest. Until now on screen
magazines have been rather
boring to look at since
updating a page always
seemed to take ages. John
Thomany, General Manager
for Prestel Leisure has stated
that * Rationalisation of the
data base and new regional
structures mean that reading
the magazine will be as easy
as flicking to your favourite
page in a newspaper.”

The magazines cater for
those interested in the latest
news, sport, leisure zad
games.

Newsday gives you up to
the minute news, from the
Observer, available 24 hours
a day. The magazine will
feature news headlines
updated throughout the day,
financial news, and features.
Travel features, and weather
reports, are provided by AA
Roadwatch, and the Met
office, while rail users will
find the instantly accessible
British Rail timetables
extremely useful.

Sportseye caters for the
armchair sports-person,
providing cricket informa-
tion for all major counties
and first class matches,
updated every few minutes,
with daily news and com-
mentary on every match.
Football fans will find fix-
tures, match previews,
results and league tables.
Horse racing, motor racing,
rugby, American football,
golf and other special sport-
ing events will be covered.

In a live link, Sportstalk
gives subscribers a chance to
interview their favourite
sporting personalities.

Add to all of this quizzes,
the ability to order sports-
kit, from the Sportsshop and
Sportseye, the Sports Coun-
cil’'s database of sports facil-

T T, L ST I O bk K. T YA ST |

ities throughout the UK, and
you've got what is probably
the most comprehensive
package available for sports
fans everywhere.

Look! is designed to be
an entertainment magazine
covering travel, health,
music, theatre, food -and
€VEn an agony aunt,

Information for Look!is
provided by the Consumers
Association, British Rail,
AA Roadwatch, The
National Theatre and Pres-
tel’s own Corkers’ Wine
Guide,

Readers of Look! will be
able to purchase wine, order
tickets and take part in
regular interviews with
personalities.

Fun 'n’ Games City is as
its name suggests, dedicated
to those who are looking for
a little light relief.

The Pier has one-armed

YOUR COMMODORE july 1989
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bandits, side-shows and
other games - with cash
prizes. Prizes of hi-fi equip-
ment, videos, and records
will all be given away in
regular quizzes,

Prestel is an on-line dat-
abase that can be accessed
with a modem and a com-
puter with relevant software.
Subscription costs £8.00
plus VAT per quarter. An
extra connect-time charge is
also made of Ip per minute
off-peak, and 7p per minute
peak.

Contact Dialcom UK,
on (0442 237370, for more in-
formation,.

KNIT 1 PURL 2

Here's a novel idea for all
you knitters out there. You
know how difficult it is to
read those massive patterns.
What with their tiny squares

and black and white for-
mats. Well, help is now at
hand. An enterprising chap
from Bradford, Mr Harry
Morris, has devised a pro-
gram for transposing these
patterns into a more easily
readable form. At the
moment, the program is
available for the C64, but
hopefully other formats will
be catered for shortly, To
quote Harry, “This pro-
gramme helps people who
want to design their own
garments to print out the
patterns In a more easily
readable form before they
start to knit up”.

Touchline:

Bradford Enterprise Service,
City Hall, Bridge Street,
Bradford, W. Yorks, BDI
IHY. Tel: 0274 753780.




NEWS

Multi-Lingual

ey boards

Do you wish that your com-
puter keyboard sported sym-
bols for French, Italian,
Arabic or even Farsi? You
do? Well then you may be
interested in the latest pro-
duct from Kador.

Kador are now offering
a range of keytop kits for 10
foreign languages. The key-
top kit consists of all the
correct characters, diacriti-
cal marks, accents and punc-
tuation symbols. The key-
tops are made from rigid
PVC and are simply stuck
on to your existing keytops.
Prices start at £17.50.

As well as producing
multi-lingual keytops Kador
also produces a unique key-
board cover, Seal'n'Type.

SOFT CHARITY

This summer, computer
owners will be able to pick
up some cheap software, and
help a major charity at the
same time.

OXFAM, Britain’s lead-
ing overseas aid and devel-
opment charity, working on
emergency relief, and long-
term development projects
in Africa, Asia, Latin Amer-
ica, and the Middle East, are
asking for your software
donations throughout June,
and July. The majority of the
donated software will be
sold at selected London
shops during a special com-
puter promotion month
starting on June 27th.

So, get checking your
computer software. Do you
really need that shoot-em up
that you only play once a
year? Now that you've

Seal'n'Type is designed to fit
securely over each key on
your computer keyboard
making the keyboard safe
from accidental spillages of
tea, coffee etc. (I once had
to remove spaghetti from
someone’s C64 - ED). Prices
are: C64/Cl16 £1.50 PC,
AS500, A1000, A2000 £10.95.
Kador can be contacted
at: Unit 4, Pontcynon Indus-
trial Estate, Abercynon,
Mid. Glamorgan, CF45
4EP. Tel: 0443 T40281.

changed your computer
what have you done with all

of your old software?
OXFAM can accept your
donations through any of its
900 nationwide shops.

Get along to your local
OXFAM shop in June, help
yourself to some cheap soft-
ware, and help someone less
fortunate than yourself.

TWO FROM 556G

Strategic Studies Group
(SSG) announce the release
of two new titles, in their
ever growing army of pro-
grams. The first, Gold of the
Americas is an historical
strategy game. You know
the kind: set up colonies,
trade, raid and generally be
master of everything you see,
and at the same time keep
everyone happy. The sec-

ESPA -\ look
into the future?

A new body, designed to
represent the entertainment
software market has recently
been launched. ESPA, the
Entertainment Software
Publishers Association, has
been set up in order to
promote and stimulate all
areas of software games
production.

ESPA intends to target
TV and consumer media for

ond, Fire King, is an ani-
mated adventure. The world
is in its usual state of dar-
kness and chaos. During
your jaunts through en-
chanted forests, ancient tem-
ples, and burning deserts,
you fight off hords.

Release date for these
two are planned for the early
summer. Gold of the Amer-
icas. will be available on PC
format at £24.99 and Fire
King will be for the C64 at
£18.99.

extensive media coverage
trying to promote the benef-
its and fun offered by com-
puter games. Extensive
market research will be car-
ried out to provide members
of the association with accu-
rate information about pro-
duct performance and
market trends.

Eighteen of the top soft-
ware houses have already
become founders of ESPA
and more are sure to follow
suit.

YOUR COMMODORE july 1989
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Computer
Graphics
for Squariels

By now you have all prob-
ably heard about the launch
of vet another satellite TV
service in the UK : British
Satellite Broadcasting.

Incentive Software, pro-
ducers of Freescape 3D
graphic programs, have
teamed up with BSB and
Broadsword, who produced
the award-winning TV series
Knightmare, to produce a
30 episode series entitled The
Satellite Game.

The game will place three
youngsters inside a space
shuttle to dock with Enigma,
an alien satellite, that is
threatening to blow up the
solar system.

The contestants have to
penetrate and defuse the
core of the giant satellite by
piloting a droid controlled
Larry.

Freescape, from Icentive,
will be used to give a true
3D representation of the
world inside the satellite.

BSB is set to begin
broadcasting in September
1989. Three channels will be
offered at first. Now, a
sports and news service,
Galaxy, a general entertain-
ment channel, and The
Movie Channel, which will
offer 6 first-run feature films
a week for a subscription of
£9.99 per month. For more
information contact BSB, 70
Brompton Road, London,
SW3i IEY.

The Satellite Game set for launch
in January 1990

French
Protection

The arguments about radi-
ation, and other nasties from
monitor screens affecting the
user, is one that seems to go
on and on. One minute the
manfacturers say there's no
problem, then a different
company comes up with a
new solution to the low-
radiation problem we’ve just
been told doesn’t exist.

For those who'd rather
be safe, than sorry, Aquila
Permamesh is a new entry
into the protection stakes.
The French manufacturers
claim that the new screen
filter offers a fully effective
shield against low-level radi-
ation. The filter also protects
against static, screen glare,
and screen reflections.

The Aquila permamesh
screen shield is designed to
fit any monitor and is avail-
able in the UK from
Accodata.

An Alternative

L.abel

Alternative Software is set to
fire yet another budget label
into the pocket-money soft-
WATe Wars.

The first new program
on the label, Winner, will be
scrolling shoot-em up, War,
which was a very popular
game when it was sold at full
price. Price point No is just
2.99 for the C64 version.
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The Aquila Permamesh protects
Jfrom screen glare, reflections,
static and low-fevel radiation.

Another Bond

Licence

Domark is continuing its
series of block-buster related
games with the computer
version of the latest Bond
movie Licence to Kill.

Licence To Kill, The
Computer Game, closely
follows the plot of the film.
In the game you’ll take
control of 007 in a helicopter
chase, an under-water scene
and a race to the border as
Bond tries to prevent the
film baddie Sanchez escap-
ing with a massive haul of
drugs.

Licence to Kill will be
relased in June for the
Amiga, PC and C64.

Licence to Kill set for June release.

fc) 1988 DANJAQS. A. All Rights
Reserved.

ALL TANGLED

LP

A new era of role-playing
adventures 1s about to burst
forth. Origin are planning
the release of a new style
RPA entitled ‘Tangled
Tales’, subtitled ‘The Mis-
adventures of a Wizard’s
Apprentice’. We are in-
formed that this will be a
light-hearted and comical
approach to the usual fan-
tasy RPA.

You are the cast in the
role of a wizard’s apprentice
with three difficult tasks to
perform. Scenes consist of
haunted houses, medieval
fortresses and country
farms. The game features
menu and icon interfaces,
state-of-the-art graphics and
an unusually good story line,
Tangled Tales will be
released for the C64 and
IBM PC’ and compatibles.
As yet, no definite prices
have been announced.

Touchline:

Microprose, 2 Market Place,
Tetbury, Glos, GL8 8DA.
Tel: (666 54326

o Be

'fﬂll' ] i (g ||1-q| -
- g ﬂr‘* A Lamnk 'I'lrl.l.—h_rq.
£



CAMIZS
UPDATI=

Lribblys '

SPEGIAL DAY OUT

Sphere




GCAMIES
UPDATIz

A —

N, e - e S

B . sl -

Top
olioooo
SCORE
op27130
T IIME
=, ]
=B A .
LRP |

Dig.e
SPEED

130 mPe.

[ — e s i s
Ll —— Ep—— o

|
i
1
|
|
1
|
I
1
I
I
|
|
I
I
I
I
I
I
|
|
|
I
I
|

: -. - - i
L '”. — | Top
'*'...FHF' 4’.'.. Inlunl
e S &
| SCOR
| OOl

TIHIAE




Andrew Brown takes a closer look at the Commodore

HARDWARE REVIEW

o

he PCI10 is the cheapest
I machine in Commodore’s range
of PC-XT compatibles, if you
disregard the bargain basement PCI.
This is an overcrowded market, so
Commodore really needed to get it
right for the machine to be successful.
Inevitably however, some corners have
been cut. One group Commodore must
have been aiming at is C64 owners
upgrading to 16 bit technology. These
are people who have been loyal to
Commodore for a long time, so the
following comments are made with
them particularly in mind.

The Hardware
he PCI10 is very much a standard
PC, both in terms of looks and
internal architecture. It comes as a

three box system, with the monitor
sitting on-top of the system unit, and
the keyboard connected by a cable and
DIN plug on the right hand side. The
dimensions of the system unit are
approximately 35%14.5*38cm. This
means that the box is slightly deeper
than its width, and so is a little
awkward to position on an ordinary
desk.

The front panel overhangs slightly,
though why I cannot fathom, because
the keyboard won't slide under i,
being too high. The overhang con-
tinues round, and on the right side has
the keyboard connector and reset
switch, which felt very wobbly on the
well-travelled review machine. Inspec-
tion of the rear of the machine revealed
an array of ports, including parallel,
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serial, mouse, composite video and
RGB. Unusually, a set of four DIP
switches were also visible. Using these,
different monitor types can be selected
without having to remove the outer
case.

The mouse port allows connection
of Commodore’s own 1352 mouse,
without having to tie up valuable ports
or expansion slots. The power switch
is also at the back, just above the
power-in socket. There was no power-
out socket, so at least two plugs are
needed for this system. The power
supply itself is rated at 75 watts, so
it should be sufficient to power
anything plugged into the expansion
slots. There are three of these, although
the aluminium covers at the back
suggest four. Given that almost ever-
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ything is built into the main board,
this should be ample. All the slots are
full length, so there should be no
problems with bulky items such as
hard disks on-a-card.

Externally, everything except the
front grille 1s made of metal, and feels
very sturdy. The finish may not be to
your taste, being a drab shade of grey,
but it will be very durable. Removing
the case is just a matter of removing
the six fixing screws, and shding it off.
Looking inside reveals the disk drive
bays, of which there are three - two
floppy, and one hard. The latter
mounts to the left of the floppies in
a vertical position when present, and
also economises on expansion slots by
having the controller built onto the
main circuit board.

HARDWARE REVIEW

The keyboard i1s of the now-
standard 102 key enhanced type. This
differs from the old 84 key type in
having the function keys along the top,
and a separate cursor area. Amiga 500
and 2000 owners will be familiar with
it already, as layout is almost identical.
Two nice touches are a cable-tidy, and
legs that lock into position positively.

‘Feel’ is a highly subjective matter,
but I think most users will find the
action of the keys perfectly adequate.
Getting used to the layout will prob-
ably prove a problem, and left-handers
like myself will not be to enamoured
of this layout. Indeed the review
machine didn’t have the correct system
disks. Also the software needed to set
the keyboard up was not properly

_installed, resulting in some strange

things happening when keys were
pressed. 1 suspect that if all machines
are sent out in the same way, a lot
of worried telephone calls will result.

The Monitor supplied was the
familiar 1084S monitor, so [ won't
comment on it here, except to suggest
that a stereo monitor is overkill for
a simple PC. More interesting is the
display adaptor, which can support
different kinds of monitor, and hence
graphics standards. Colour monitors
such as the 1084 will produce CGA
graphics, which are more suitable for
games. Monochrome monitors can
display Hercules graphics, and give
80*25 test with crisp characters. So it’s
possible to have a dual purpose
machine, with monitors for both
serious and games applications con-
nected at the same time.
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Processor Speed

his is something of an obsession

in PC circles, with endless quoting
of clock speeds in reviews. However
tiresome this can be, it's important to
understand that this has a direct
bearing on how fast the machine is to
use. The PCI0 III uses the original
8088 processor, which is the slowest
of the Intel 808x family of chips, but
clocked at up to 9.54 Mhz. This is
double the original speed, and gives
very nearly twice the performance.
Needless to say, performance is a great
improvement on most 8 bit machinery,
but not in every way.

In use

witching the machine on brings a

noisy fan to life, and as the display
clears, a number of messages appear
at the top of the screen. These seem
slightly irrelevant, and I wonder if a
better course of action would be to
access them from a set up program.
You then have to boot MSDos by
inserting a system disk. The process
is very similar to running Workbench
on an Amiga, but when it’s done, all
you get is just a plain A: prompt.
The machine arrives running at the
4,77Mhz (slow) processor speed at
switch on. To change speeds, you have
to press three keys at once, or use the
speed utility supplied. This is just plain,
silly, and could lose Commodore sales
in the showroom. After all, in the kind
of places where this machine is com-
peting, sales people are unlikely to
have sussed things out sufficiently to
change it.

The PC10 will run all the software
you'd expect — that is, everything
barring packages requiring a hard disc,
or EGA standard graphics adaptor.
Surprisingly though, changing the
processor’s clock speed doesn’t make
much difference to the computer. On
reflection however, it’s not so odd, as
the limiting factor on most computer
programs is the speed of the operator,
not the machine. Only the benchmarks
really show the greater processing
power achieved, but even benchmarks
should be taken with a pinch of salt.
In the end, a computer is a productivity
tool, and whether the one you buy
meets your needs is the only question
that must be answered. As a pointer
though, a PC-XT compatible, like the
PCI10, should be sufficient for most
home and general use.

HARDWARE REVIEW

Documentation
As befits a plain vanilla computer,
the PC10 comes with plain doc-
umentation. Three manuals are pro-
vided, two of which (for MSDos and
GWBasic) are standard Microsoft
issue. As such they are perfectly
adequate, but not very friendly to new
users. The third, and slimmest volume
is the Users Manual. This does attempt
to make the introduction to MSDos
a little less panic inducing. It is
however, let down by the standard of
production, featuring as it does nasty
line drawings and fuzzy photographs.
Also the manual veers into discussing
low-level programming, something I
would rather see put into a technical

reference manual. It is worth bearing
in mind though, that after the initial
set-up, most people will have no
further need for this manual.

Conclusion

Cﬂmparing the Commodore PC10
with its nearest competitor, the
Amstrad PC1512, reveals few glaring
deficiencies in either. The Amstrad 15
cheaper, but the Commodore has a
better display, and so on. It might in
the end come down to who offers the
better bundling deal. At the moment
Commodore are bundling a printer

the MPS1230 - with every PCI0IIL
That, in my book, just about swings
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PROGRAMMING

Graphics
on the
64

Part two of our introduction to Graphics programming
on the C64

I ast month, 1 began describing
the manipulation of graphics on
the 64. Due to the lack of space,

however, I had to leave two important

aspects untouched.

Firstly, there’s the small matter of
bit-mapped graphics. Last month, I
described how you can redefine a
character’s shape. If you could fill the
screen with 1,000 different redefined
characters, you could manipulate the
whole display in any way you wanted.

Unfortunately, you only have
access to 256 characters under normal
circumstances. But fear not, the VIC
chip offers a solution - bit 5 of register
$DO011 allows the activation of a
bitmap mode. Type in the following
command and see what happens:

If you want to use bit map mode, you’ll
need to use a more suitable memory
area. The easiest option, if you're using
small Basic programs and you don't
want to move Basic, is to select the
block of memory from 8192 to 16192.
You do this by tweaking the memory
register as before. Press RUN/STOP
and RESTORE to reset the display,
and type in the following:

60 FOR I = 0 TO 9399
70 POKE 1024+I,113

B0 NEXT I

Voila! The required colour com-
bination is obtained.

As before, two resolutions are
available, depending on the value of
bit 4 of register $D016. To set high
resolution bitmap with a horizontal
resolution of 320 dots, you use:

FPOKE 53270,PEEK (53270)AND239

To set multicolour bitmap you use:

POKE 53270,PEEK(53270)0R16

Both modes have a verticle resolution
of 200 dots. But how do we control
which dot 1s set or cleared? Assume
you want to set a dot with a horizontal
position of X, and a vertical resolution
of Y. The following subroutine will set
this dot:

60000 C=INT(X/B): R=INT(Y/8}): BI=T=(X AMD T)
60010 BY=BL92+R*IZ0+B*C+ (¥ AND 7)
60020 POKE BY,PEEK(BY) OR (2°BI}

50030 RETURM

To erase a dot replace line 60020 with:

10 POKE 53265,PEEK(53265) OR 32
20 POKE 53272,PEEK(53272) OR 8
30 FOR I = 0 TO 7999

40 POKE B192+I,0

50 HEXT I

60020 POKE BY.PEEK(BY) AMD 255-(2°BI)

Try the above subroutine with the
following program:

POKE 53265, PEEK(53265) OR 32

You should then have a screen full of
jumbled rubbish, the top half
comprising lines and random dots, the
bottom half comprising the full
character set. Clear the screen and type
some random characters. The
character colour should change where
each character is placed, and you
should see a flashing cursor.

What you have now is a view of
the block of ram from memory
location 0 to 8191. The flickering at
the top of the screen is the changing
of zero page locations by the operating
system. The normal screen memory is
used to provide the character and
background colours, and the memory
from 0 to 8191 defines the dot patterns.

This time you get a more regular
display, which is progressively cleared.
Lines 30 to 50 clear the bit map by
inserting zero bytes. Replace line 40
with the following, and see what

happens:

40 POKE B8192+I,RND (1) *256

You can see that by changing the
memory block, you can change the bit
map. As | said before, the screen
memory defines the colours of the
bitmap. The bottom four bits of each
screen location specify the
background colour, and the top four
bits define the character colour.
Imagine that you want a white
background and a vellow foreground
— the value for white is 1 (binary 0001),
the value for yellow 7 (binary 0111).
Combine them, and we get 01110001
or 113, Add the following lines to the
above program, and see the effect:
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10 POKE 53265, PEEK(53265) OR 32
20 POKE 53272,PEEK(53272) OR 8
30 FOR I = 0 TO 7999

40 POKE 8192+I,0

50 MEXT I

60 FOR I = 0 TO 999

70 POKE 1024+I,1

80 NEXT I

90 FOR X=0 TO 100

100 ¥Y=X: GOSUB 60000

110 MEXT X

120 ENMD

This time, line 70 sets the background
colour to white, and the foreground
colour to black. The program should
draw a diagonal line from the top left
hand corner.

Multicolour mode uses the same
dot pair system as characters to
determine which colours are used. The




PROGRAMMING

colours are determined in the
following way:
BIT PATTERH COLOUR SOUACE
an Sp02i
01 Upper 4 bits of acreen
mEmoEy
140 Lowar 4 bita of screan
o
11 Lower 4 bits of colour BAM

Pattern number = 12288/64 = 192

FOKE 2040, 192

You will have noticed that bit map
routines are very slow. Multicolour
mode is even more so, since you need
to handle pairs of dots. For successful
use ‘of bitmap graphics, it's necessary
to access assembler routines for
drawing.

The final area needing comment 1s
the use of sprites. A sprite is a block
of graphical information, rather like
a character, which can be placed
anywhere on the screen. A sprite
consists of a square block 24 dots wide
and 21 characters high. Each row uses
3 bytes, so that each sprite requires
3 x 21 bytes of memory. The VIC chip
has a set of registers which determine
how sprites are handled. All you need
to do is insert the correct values in
the relevant registers.

First, we must set up a pattern. You
can design a sprite in a manner
analogous to that used by characters,
but it's a bit more difficult. It’s far
better to use a sprite designer. The

sprite patterns are sought in blocks of

64 bytes, starting at memory location
0. Sprite pattern 0 occupies memory
locations () to 63, pattern 1 occupies
64 to 127, and so on. You can use the
following formula to determine the
start address of sprite pattern x:

Rather like the character set, you may
not use the area in bank 0 which is
occupied by the character ROM
image. It is also impractical to use the
system area in zero page ram. The
useable block is from 8192 to 14336,
for example, blocks 128 to 255.

The next step is to position your
sprite. The useful screen area occupies
a horizontal (X) position from X=24
to X=344. and a vertical position (Y)
from Y=50 to Y=240. Each sprite has
a register for its vertical position. Since
the horizontal position can be larger
than 255, two registers are used. Each
sprite has a register for the low byte
of its X position, and there’s a single
register for the high bytes of the X
positions. The registers are found
from:

TABELE 1

REGHD FUMCTION

53260 Turn sprite on or off

53276 Toggle high-rea/multicolour

modea
53277 Expand aprite in X directicn
53271 Expand sprite in ¥ diregticon

53275 Sprite priority

¥ register = 53249 # Sprite Ho * 2
X low byte register = 53248 + Sprite No * 2

X high byte register = 32264

Before we move on, we must consider
how a register holds sprite data. Each
sprite has a specific bit which
determines how an attribute is set.
Sprite 0 uses bit 0, sprite 5 uses bit
5, and so on.

Using the above relationship, the
following routine will set up a sprite’s
position. X and Y are the sprite’s
position, and SN is the sprite’s
number:

The priority register determines the
position of the sprite relative to the
screen contents. If the relevant bit is
set, the sprite is behind the screen
contents. If the bit is cleared, the sprite
is in front of the screen contents. Sprite
to sprite priorities are determined by
the sprite number. Sprite 7 is rearmost
and sprite 0 is foremost on the screen.

As with characters, you have the
option of using single colour high
resolution sprites or four colour high
resolution sprites or four colour
multicolour sprites. There are eight
colour registers which specify the high
resolution colour. They are found by
using:

Colour reg = 53287 + SN

Multicolour mode uses bit pairs and
the colours are derived in the following
way:

address = x*64+bank start address

Since the VIC chip is looking at a
specific memory bank, this address is
really offset from the start address of
the bank. Since the default bank for
Basic is bank 0, the bank start address
is 0. Since the 64 is an eight bit
machine, only 8 sprites are supported.
The VIC chip finds the sprite pattern
from a block of eight sprite pointers.
These are located 1016 bytes after the
start of the video memory. In the
default set up, the pointers therefore
start at 1024+1016 or 2040,

The pattern for sprite 0 is held in
the first pointer, the pattern for sprite
1 in the second pointer, and so on.
If you want to set up sprite 0 to the
pattern held at location 12288, you set
the sprite pointer as follows:

10 POKE 53240945H*2,Y

20 HB=INT(X/256)

30 POKE 53248+#5K*2, X-HBY256

40 IF HE*G.THEH 1y

50 POKE 53264,PEEK (53Z264) ORZ*SN:50TO 70O

60 POKE 53264, PEEK (53264) AND {255-2"5H)

BIT PATTERN COLOUR SOURCE

00 D021
o1 5D025
10 Colour register
11 5D026

Lines 50 and 60 show the way of
toggling bits in sprite registers. Line
50 turns the bit on, and line 60 turns
it off. This approach is used with the
other registers. Table | summarises the
sprite registers - for each, you apply
the following relationships:

Turn on bit FOME REGHO, FEEE (REGHO) ORZI™SH

Turn off bit POKE HREGHO, PEEE(REGHO} ANT
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When using sprites, you may want to
detect whether they collide with other
screen contents. Two sprite collision
registers are used.

Register 53278 detects collisions
between sprites. The bits relevant to
the sprites involved are set if there is
a collision. If, for example, sprites 0
and 5 collide, then bits () and 5 are
set. When you read this register to
decide if the collision has occurred, the
register is automatically cleared.

Register 53279 detects collisions
between sprites and the characters on
the screen. It functions in the same way
as the sprite-to-sprite collision register.

Well, that’s the theory. Next time,
I'll give a set of assembly routines
which will take some of the bother out
of using graphics on the 64,
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C64 REVIEW

Can the Jiffy defeat the dolphin?
By S. Garton

he combination of C64 and disk

I drive has often been described

as a lumbering hippo, the rea-

son for this being that disk access is

extremely slow. A good indication of

just how slow a C64 drive is, is that

many games load quicker from

cassette than from disk - silly, isn'{
it?

There are a variety of options
available to disk users to help speed
up disk access and loading time. These
arc.

Software fast loader
Cartridge
Replacement DOS

The first method of disk speeding is
OK when it works. But often, clashes
between the memory used by a fast
loader and the program you're trying
to load prevent such a speed up system
being used. Another problem is that
a fast loader for one make of drive
will not necessarily work on a different
Commodore drive.

A cartridge-based fast loader
usually gives a better chance of loading
a program than the software method,
since many cartridges take up little or
no user RAM. However, there are
problems. Firstly, you have to plug
them in to your machine when you
want to use them, and, despite warn-
ings, many people have damaged their

#

computers by plugging in or unplug-
ging cartridges while the machine is
switched on.

Secondly, some cartridges require
you to load fast load software into
them, so by the time you've loaded the
software in, you may as well have
loaded the program in slow mode
anyway. Still other cartridges require
that you freeze, or copy, the program.
Unfortunately, not all programs can
be frozen.

The third method of disk speed-
up is, to my mind, the best. A
replacement DOS system usually
requires you to open up both your disk
drive and C64 or C128, remove some
chips and add new ones containing the
new disk access software. Two such
systems are currently available. Firstly,
there is Dolphin DOS, which has been
around for some time. Now there is
a new system on offer called Jiffy
DOS.

I've been using Dolphin Dos for
sime time now, and am particularly
happy with it. Dolphin DOS not only
replaces chips inside the computer, but
a new lead is used for communication
between drive and computer. How-
ever, this lead plugs into the user port
at the rear of the computer, which is
a real inconvenience at times, since |
use this port for other things, such as
my modem.
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Since I'm so pleased with Dolphin
Dos, 1 was at first reluctant to try out
the new replacement DOS system from
Financial Systems Software - Jiffy
DOS. However when 1 did, 1 was
pleasantly surprised by what was on
offer.

What You Get

One great problem with Dolphin DOS
is that it will only work with my 1541
disk drive. 1 have a second drive, but
this is an Excelerator, and I've been
unable to find a fast DOS system to
work with this. Until now that 1s

Jiffy DOS is available for all of the
following computers and disk drives:

C64, 64C, SX-64, C128, C128D, 1541,
1541C, 1541-11, 1571, 1581, FSD-1,
FSD-2, Excelerator+, Excel 2001, as
well as some others.

The fact that you've probably never
heard of some of these disk drives will
probably indicate to you that Jiffy
DOS is of American origin. The
originators of Jiffy DOS in the States
are Creative Micro Designs Inc. As
you can see from the extensive list
above, this replacement DOS is avail-
able for a much wider range of systems
than any other system available.

The first thing that I noticed about
Jiffy DOS was the lack of parts to it

E
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- gone are the complicated boards and
leads that I associate with my Dolphin
DOS. If you have a C64, you simply
get two chips with switches attached.
If you have a C128, you get three chips,
two of them connected to a single
switch. One of these chips is the
replacement ROM to go inside your
disk drive. The other chip (or chips),
1s a replacement ROM for the KER-
NAL chip (or chips), inside your
computer,

Installation of the new chips is both
quick and simple - all that is needed
is a screwdriver and a little common
sense. Clear, step by step installation
instructions are included in the
package.

What It Does
Jiffy DOS is designed to speed up all

disk operations, including LOAD,

SAVE, FORMAT etc. The package
claims increases of up to 15 times the
speed of a standard drive. A DOS
wedge is included in the new chips.
This adds 14 new commands to Basic
which give you much quicker access
to your disks. Single key LOAD,
SAVE, and directory commands are

also added.
If you have a C128 then the DOS

works in both C64 and C128 modes.
Rather than spouting on about all of
the commands that are offered by Jiffy
Dos, I've listed all of the new com-
mands in Figure 1.

If you want to see just how well
Jiffy DOS performed, then you should
check out Figure 2. Please note these
figures are for a C128 with an Excel-
erator disk drive. Other combinations
may give different results.

How Was It?

So what did I think of Jiffy DOS? The
lack of a parallel cable was the first
good point I noticed. I could have my
drive where 1 wanted it, serial cable
allowing, rather than wherever a short
parallel lead dictated 1 have it.
Secondly, the ability to use a smaller
Excelerator drive rather than my bulky
1541 was of great benefit.

On the software side, I found that
most programs that I tried worked
without any problems, though some
heavily protected software would not
load without me disabling the new
DOS.

Disabling the DOS simply required
that the switches mentioned be turned
off. Jiffy DOS can be switched in and

out while the computer is still on. This
has the advantage that should a
program not load while the DOS was
turned on, I could simply switch it off.
Once the program had loaded, I could
turn the DOS back on in order to speed
up any further disk activity.

Dolphin DOS presents CI28
owners with a slight problem - if the
C128 Kernal is replaced, then you lose
the ability to load software from
cassette tape. If you should ever need
to use tape in C128 mode, you'd have
to open up the machine and put your
old Kernal back in. Flicking the Jiffy
DOS switch turns the DOS completely
off, and tape use is then allowed, a
great benefit for CI28 users who
require tape.

Of course Jiffy DOS isn't all a bed
of roses, and there are a number of
areas where 1 feel Dolphin DOS has
the edge on it. For starters I did miss
being able to access the monitor that’s
built into Dolphin DOS. The machine
code monitor that Dolphin DOS

provides may only be a simple one,
but it does come in handy at times.

Dolphin DOS is quicker than Jiffy
DOS, and having used Dolphin DOS
for some time, I did sometimes find
myself waiting for something to load.
The cheaper price of Jiffy DOS and
its ability to work with just about any
system configuration does make it an
excellent product. Dolphin DOS
offers a few more facilities, but does
limit you to the type of disk drive you
can use.

Being a C128 user who quite often

needs to use a cassette recorder in 128
mode, uses the user port for plugging
a number of items into the computer
and requires quick disk access, Jiffy
DOS does everything that I require,
and would be my choice over Dolphin
DOS, even if it isn’t quite as fast.
Touchline:
Product: Jiffy Dos. Supplier: F.S.5. L.
I8 High Street, Pershore, Worcs
WRI0 I1BG. Tel: (0386) 553153. Price:
£54.95.

Command Summary

(-]
BC:newfile=file
BI
BN:diskname, ID
EN:diskname

#Q

RUJ

ev

BS
Rédevice
/filename
lTfilename
#filename
—~filenama

BB
gh:filename
BF
RL:filename
BET:filename:
U
'filename
efilename
ifilename
'filename
<Bhift-RUN/STOP>
<Control-P>»
EYS 5B451

JYS 65137

<Controel-D>

' Standard DOS 5.1 Wedge Commands

ER:newname=oldname
AS:fFfilel[,film2] ..

Additional JiffyDOS Commands

Read the disk drive crror channel
Copy a [ilc on the same disketle
Initialize the disk drive

Format (MEW) a diskcue

Short NEW

Disable the JilfyDOS commands
Rename a fiic

Scratch a hile (or files)

Reset the disk drive

Vahdate a disk

Display the disk directory

Sct the default device number
Load a BASIC program

Losid and run a BASIC program
Load an ML program

Save a BASIC program

Disable/Enable the 1541 head ratle
List a BASIC program from disk
Dhsable/Enable the function keys
Lock/Untock a hile

List an ASCH Nile from disk
Lin-NEW a BASIC program

Load an ML file (resct puinters)
Load an ML file (no poinicrs resel)
Load and run an ML Qile

Yerily a file

Load & run first program on disk
Screen dump

Re-gnable the JilfyDOS commands
(C-64, SX-64, C-128 in 64 mode)
Re-cnable the Jifly DS commands
(C-128 in 128 mode)

Default drive oggle
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C128 PROGRAM

Do you own a C128 and a mouse? Then here’s the

utility to use them together in 80-column text mode
By D.H. Faber

hen I recently purchased a
mouse (Commodore 1351),
I was not too surprised to

find that the accompanying software
contained a C128 mousedriver for the
40 column mode only. After all, the
8563 VDC chip (or 8568 in the newer
models with 64K video ram) does not
support sprites, and its complicated
access method doesn’t help in creating
software sprites either!

However, I intended to use my new
acquisition mainly in my own pro-
grams for the selection of options (or
filenames, etc.) from the 80 column
screen. If you have similar needs, the
utility MOUSES80 described below is
the answer. If you don’t own a mouse,
please read on anyway, because joys-
tick control is also provided!

How it works

At this point, let’s assume you've
already spent some time typing in the
programs (see: “getting it in”), and you
have the machine code utility
MOUSES0 and the basic demo pro-
gram DEMOMOUSESB(0.BAS at
hand. Let’s combine an X-ray of the
utility’s inner life with some action on
your part! Connect the mouse to either
port (if no mouse signals are detected
on port 1 then port 2 is tested), or,
if you don't have a mouse plug in a
joystick instead (if no mouse signals
are detected on either port, then joy-
stick control i1s assumed; note that
these tests occur within the MOUSES0D
utility itself, not in the demo program).

Now load and run DEMO-
MOUSES0. BAS (tape users beware:
the first thing it wants to do is load
MOUSES0). If all is well, you'll see
a screen with lines numbered from 0
to 27, using various colours for each
line (if you - like me - have to make
do with a monochrome halftone you'll
see one additional halftone only).

On the upper half of the screen,
the two character sets are displayed,
the lower half shows a.o. some options
that can be selected. The mouse’s
cursor takes the shape of an arrow,

initially situated somewhere in the
lower region of the screen. (MOUSES0
was written for the Commodore 1351
mouse; since I cannot vouch for the
compatibility of other brands, you'll
have to try them for yourself).

Feel free to move the arrow
around, but don’t press any buttons
yet! Joystick users will note that the
arrow accelerates as the movement
continues, its speed is doubled with
each of the four available “gears™, with
a proportional mouse there's no need
for such acceleration.

Notice anything funny on the
fourth line? There are six adjacent
characters showing fragments of the
arrow and the characters it is currently
moving over. This has to do with the
way the soft-sprite is generated: the
cursor (arrow) affects up to six
character positions; the bit patterns are
taken from the character set, the sprite
is overlaid and the six “reserved”
characters are used to display the
“sprited” ones.

This process is repeated continu-
ously until one of the mouse buttons
(or the fire button of the joystick) is
pressed. The six characters sacrificed
for this purpose are rather obscure
ones:
REVERSE+CBM+Y/U/O/H/J/L
(screen display codes 244-249 in the
graphic set).

This is no great loss, especially
since the same characters are still
available in the alternative set. Any-
way, if you don't like the choice you
can select a different set of six adjacent
characters to be sacrificed for this
purpose (see below).

Two more things are noticeable
about the arrow’s movement. Firstly,
it doesn’t leave the screen area. In the
vicinity of the borders it even changes
direction to be able to point at the
borders “from within”. Secondly,
although it moves pixel-by-pixel in a
vertical direction, in horizontal direc-
tion it moves two pixels at a time.

This was done not out of necessity,
but for practical reasons only: it
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Mouse 80

reduces the required mouse-move-
ment, which otherwise would be twice
as large horizontally as for the 40-
column screen. Also, this utility was
not designed for graphical packages,
so greater accuracy would be
superfluous.

Now, avoiding the “‘selection
areas” for the time being, try “clicking”
on various places on the screen. In the
right-hand bottom corner of the
screen, you may read at what position
exactly you clicked. Here the character
positions are counted from zero on-
wards (as in Basic’s CHAR instruc-
tion). Note that the maximum pix
value in horizontal direction 15 638
instead of 639, since the arrow points
to the leftmost point of a pair of pixels
(see above).

What happens is that after pressing
a button, control is returned to the
calling program, which can then ex-
amine the latest cursor position and
decide what to do next (if not on an
OPTION area, continue with the
arrow in the same position). The
calling program can also detect which
button (in case a mouse is used) was
pressed (see below). This demo pro-
gram treats both buttons alike.

You may have noticed that the
arrow takes on the colour of the
characters it is displayed on, unlike the
normal cursor which temporarily
“paints™ the character it is on. There
exists another possibility however: try
clicking on MONOCHROME. This
results in a screen in one colour only,
but some characters are now looking .
weird.

What's happened? If the ATR-bit
in register 25 of the VDC is turned
off, then the foreground colour is
taken from the left nibble of register
26 and not from the attributes. How-
ever, the processor doesn’t look at the
attributes for the characterset bit
either! Instead, for all characters the
graphic set i1s assumed. Therefore, if
you want to use the monochrome
mode, build your option screen with
characters from the graphic set only
{(you may consider swapping the sets
in video ram to use characters from
the other set instead).

One more remark on this: the
colour used for the monochrome

-1
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option is the one used in the most
recent PRINT statement as stored in
location 241 ($F1). You may also poke
the desired colour code directly into
this location.

To continue our guided tour, click
on COLOR to restore the multico-
loured screen. Up to now we've used
a steady arrow. If you feel it's difficult
at times to locate its position, espe-
cially on a crowded part of the screen,
try clicking on BLINK FASTER and
BLINK SLOWER. You'l find that
you may choose between a steady
cursor (speed=0) and one that blinks
slowly (speed=15) to quickly (speed=1).
This option can also be easily initiated
from the calling program when using
MOUSEZSOD (see below).

Before ending the demo by clicking
QUIT, some more remarks are in
order. The VDC must be in 80-column
mode, 8*8 pixels pro character (as on
power-up). You may change the start
addresses of screen, attributes and
character sets, and you may also
change the number of lines displayed.
If you're not sure how to do this, it
may help to consult the listing of the
demo program.

For the sake of completeness:
MOUSES0 is not wedged into the IRQ
routine as 1s usually done with mouse
drivers. The reason is to be found in
the VDC’s complicated access method.
Changing or reading the contents of
a location in video ram (or even a

register) requires a multitude of -

machine code instructions, and
another program trying to access the
VDC can easily corrupt some of its
contents, with unpredictable results.
Therefore MOUSES0D returns control
only after a mouse button

has been pressed; in the (
meantime it even inhibits

interrupts to avoid key-
board interference.

In use

The machine code file
MOUSER0 loads from $E000 to
$E9EOD in RAM 0 (the area from
S$E9ED to SEAGF 1s used as a
scratch pad). From BASIC

the mousedriver is called as:

BANKO:SYS57344 A XY

The Meaning of the parameters
A, X and Y (which are trans-
ferred to the accu, X-register
and Y-register respectively) is as
follows:

X = horizontal character position at

which the sprite will first appear (0-
79).
Y = idem vertical character position.
Normal range 0-24 or higher if you
changed the number of lines displayed.
Note that the parameters are not
checked! A special case is X=Y=255:
the sprite will reappear at the same
spot it was in when the previous call
to MOUSESO returned control to the
calling program. This i1s useful to re-
start the driver if you click on an irr-
elevant part of the screen.

A = blink speed. 0 for no blink, 1 to
15 for fast to slow blink. If A<C16 the
mouse driver operates in colour-mode.
To use monochrome mode add 128 to
the value of A; the colour used is taken
from the most recent PRINT state-
ment or may be poked directly to
location 241 (=$F1).

Control is returned to the calling
program after pressing one of the
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mouse buttons (or the fire button of
a joystick). Relevant information is
stored in registers A, X and Y. To
obtain these values use:

RREG A XY

(A) Is zero if the left mouse button
was pressed, | for the right button (its
value is irrelevant for a joystick). The
values of X and Y are the horizontal
and vertical character positions respec-
tively at which the arrow was pointing.
You may find the exact pixel values
as follows:

BANKO

SYS57402:RREG A X:XPIX = A +
256*X

SYS57427:RREG A X:YPIX = A +

256*X

If you want to sacrifice different
characters to generate the soft sprite,




you should:

POKE the screen display code of the
first one to location $E9DE (=59870);
the default value is 244,
POKE the characterset (0 or 1) to
location $E9DF (=59871); default is 0
(the graphic set).

For ASSEMBLER programmers:
you may call the driver from anywhere
in RAMO below $D000.

LDA # $3F

STA $FF00

(set A, X, Y as above)

JSR SE000

On return A, X and Y contain values
whose meaning is as described above.
To obtain the exact pixel location of
the arrow use:

LDA # $3F

STA SFF00

JSR $E03A

to obtain the low- and high byte of
the x-value in A and X respectively.
Use JSR SE053 likewise to obtain the
y-value,

If you wish to call these routines
from underneath the I/ O area ($D000-
$E000), or from a different RAM bank
or a cartridge or the function ROM,
you’ll have to use the kernals JSRFAR
routine. If you really intend to do this,
1 expect you'll know how it works, if
not consult a decently documented
ROM listing.

MOUSESRO0 does of course contain -
subroutines to access the VDC’s
registers and the video ram. As a bonus

C128 PROGRAM

to assembler programmers, here’s how
to use them for your own purposes.
Assuming the calling program is in
RAMO and not underneath the 1/0
area, you must select a bank with
RAMO and the I/O components:
LDA # $53E
STA SFF00
(from $DO000-SE000 or from other
banks you must use JSRFAR, see
above). You can now use five subrou-
tines as follows:

REGWRITE : JSR SE003 (AX) -
value X is stored in register A
REGREAD : JSR $EOOF (A) - value
of register A is stored in A
VDCWRITE : JSR $EO0IB (A, X,Y) -
value Y is stored in video ram at A/
X (low/ high byte)

VDCREAD : JSR $E025 (A,X) - the
value in video ram (A/X = low/high
byte) is transferred to A
SETUPDATE : JSR $SE02D (A,X) -
the contents of A and X are transferred
to registers 19 and 18 (UPDATE low
and high respectively).

To Basic programmers, these sub-
routines are not available since there
exists no BANK command to select
the required memory configuration.
However, if you consult the listing of
the demo program and copy the
DATA statements and the lines poking
them into memory, you'll have the
same facilities available in BANKI5
by:

REGWRITE: SYS3072,A,X
REGREAD: SYS3084,A

VDCWRITE: SYS3096,A,X,Y
VDCREAD: SYS3106,A,X
SETUPDATE: SYS3114,A,X

Getting it in

In the listings you'll find the two Basic
loaders ENTER64/ DEMO.BAS and
ENTER64/INTER. Enter and save
these using YC's syntax checker (in 64
the following pokes:

mode!). Next (still in 64 mode), enter
POKE43, 81:POKE4441:POKE
10576,0 and LOAD “ENTERG64/
DEMO.BAS™8 (or 1| for tape users;
they should also change 8 to 1 in line
120 of the program). Now run it: the
Basic program DEMOMOUSESO.
BAS is written to disk (or tape), ready
to be used in 128 mode.

Next type “NEW” and (again in
64 mode) enter the same pokes as
above and LOAD"ENTERG4/
INTER"8 (tape users should change
the 8 to 1, also in line 110 of the
program) and run it: it saves
INTER 128 to disk or tape. Now restart
your computer in 128 mode, load
INTER128 (tape users: change 8 to 1
in line 10) and run it: this produces
the machine code file MOUSES0.

One final note for tape users:
remove the BLOAD from line 10 of
the demo program and LOAD
“MOUSE 80",1,1 in direct mode
before loading and running the demo
program!

PROGRAM: ENTERG64 /DEMO . BAS
9D 1@ REM —--- ENTER64/DEMO.BAS

E2 20 IFPEEK(43)=BlANDFEEK(44)=
41G0TO48@

@F 3@ PRINT"YOU DID MOT EMIER T

HE POKES CORRECTLY !":END

48 M=1:T=0

C 5@ FORI=?169TO18572:PRINT™([U
PIPOKING AT:"I:READA:T=T+A*M

22 6€ M=M+1:IFM>1@THENM=1

ZBE 7@ IFT>32R@CTHENT=T-3:z02Q
9 B@ POXEI,A:NEXT
F& 9¢ IFT=29843G0TO11@

@C 122 PRINT"ERROR: CHECK DATA
STATEMENTS '™ :END

ol

BC 1128 PRINT"SAVING DEMOMOUSES®
.BAS" . POKE43, 1 : POKE44, 28, PCK
EAS, 76 : POKE46, 41

F5 12p SAVE"DEMOMOUSER® BAS", B,

1

2 13@ FOKE44,B:NEW:END

75 14@ DATR 654.28.10.0,254,27.5
8.254

@8 156 DATA 17.34.67.72.6%9,.69.8
3,69

AD 160 DATA 55.48.34.44,66.48.5
8,254

B2 170 DATA 2.49,.53.,58,151.5@.5
3,54

FOL 180 DATA 52.44,194.49,58.53,
54,52

BF 190 DATA 41.175.58,53,52,58.
32,143

EC 209 DATA 22.66,65,83,46,32.7
3.78

71 210 DATA B4 .46,32,79.70.70.@

a1

1E 220 DATA 2B.286.8.129.73,178,
48,164

50 239 DATA 53.52,58,135.65,58,
e o

B4 240 DATA 4B,55.5@.170@.73.44,
65,58

a1 258 DATA 13@,.73.@,156,28, 3@,

8,131

C1 260 DATA 32,49,52.49,44,48,4
4,50

38 270 DATA 49,52.44,52.52.44.4
8,44

98 28@ DATA 50,49,52,44,49,54.4
4,50

C5 290 DATA 53,49.44,49,52.50.4
4,49

86 300 DATA 44,50,49,52,44,57.5

* 4,44

@9 310 DATA 49,52,49,44,48.44.5
@,49

26 320 DATA 52.44,52,52,44.48.4
4,50

83 330 DATA 49,52,08,220,28,40,0
,131

@1 340 DATA 32.49,54.44,50,53.4
9,44

D@ 350 DATA 49,55,51,44,49.44.5
2,49

31 360 DATA 52.44,57.54,44,51.5
@.44

51 370 DATA 52.50.44.49,50.44.4
9,53

BE 380 DATA 50.44,49,55,48,44.4
9,54

80 390 DATA 57.44,.51.49.44,55.5
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4

4.44 4,72
B5 400 DATA 48.44.49,50.44,51,5| 67 820 DATA 65,84,32,B4,72.69.3 F2 1230 DATA 65.176.54.52,58,32
Q.44 2. 5T e FA
B2 410 DATA 52,50.9,30,29,50,@, | 3C 830 DATA 79,85,83,69,32,34.5 53 1240 DATA 32,.32,.32,32,32.32,
131 9,58 32,32
@3 420 DATA 32,49,.50.44.49.54.5| 3F 640 DATA 143,32,32.80,82,73, 99 125@ DATA 32,32,32,32,32,32,
7.44 78,84 32,32
A6 430 DATA 51.49.44.,55.54.44.4| o8 850 DATA 32,51,.32.76,73.78.6 E7 1260 DATA 32,632,32,32,32,32,
9,5@ 5,83 32,32
7@ 440 DATA 44.49.50.44,55,58.4| D% €60 DATA ©,109,3@,130,0,153, 1E 1270 DATA 32,32,32,32.32,32,
4,49 34,68 143,32
@4 450 DATA 54,57.44.,49.56.44.5| c2 B70¢ DATA B82,73.86,69,82,32.6 83 128@ DATA 32,.B3,67,B2,69,69,
1.50 7.65 78,32
CF 46@ DATA 44.48,44.49.50.44.4| 55 880 DATA 78,32,72.65,78.68,7 F3 1290 DATA 79.78.0.231,31,19¢
9,48 6,569 8,158 :
E6 470 DATA 52.44.49 .55 48.44.4 | 42 890 DATA 32.79.B6.69,.82,.32.5 BB 13@@ DATA 51.48,55,50,44,50,
9 54 @,53 52,44
B4 480 DATA 57,44.49,57,.44,55.5| 10 909 DATA 32,76,73,78,69,83,1 31 131@ DATA 66,58,632,632,32,32,
4,44 58,32 2. 38
66 490 DATA 48,44.49,50.0,36.29 | 1A 910 DATA 194,34,59.@,142.3@, | DR 1320 DATA 32,32,32,632,32,32,
-1 14@,8 32,32
44 S@@ DATA @,143.0.66.20,70.0, | DB 92@¢ DATA 153,34,173,34,%9.58 | D@ 1330 DATA 32,32,32,32.32.32,
143 ,129,73 3z, 32
@6 510 DATA 32,45,45.45.32,50,5 | B4 930 DATA 178,49,164,55,56,58 | EE 1348 DATA 32.32.32,22.32,32,
6,32 .153,34 32,32
@A 520 DATA 76.73.78.69.83,32,8| CB 940 DATA 192,34,59,58,13@,73 | 24 1350 DATA 32,32,32,32,32,32,
3.67 .58,153 32,32
A8 530 DATA B2.69,.60,78.32.45.4| 2B 950 DATA 34,189,34,59,0,211, | 6F 1360 DATA 32,32,32,32,32,32,
J.43 30,150 143,32
A7 540 DATA ©.72.29.80.0.143.@¢, | E3 960 DATA ©.158,51.48,56,52.4 | 92 1370 DATA 32,.67.79.80.89,32,
138 4,50 66,73
@@ 550 DATA 29.90.@,.158,51.48,5 | 3D 970 DATA 52,58,254,9,66,58,1 | 8D 1380 DATA 84,32,79,70,70.0,2
'5,50 : 58,51 37,31 ;
1@ 560 DATA 44,50.54.44.48.58.1 | 27 980 DATA 4B8,55,50.44,50.52.4 | C3 1390 DATA 200,0,143,9,16,32,
58,51 4,66 210.0
6@ 570 DATA 48B,56.52.44,50,53,5| Al S92 DATA 176.49.58,56,58,32, @F 1409 DATR 143,32,45,45,45,32
B, 254 32,32 LB, B2
37 580 DATA 9.65,58,158,51,48.5 44 1p@® DATA 32,32,33,372,32, 332, 21 1410 DATA 73,78.8B4,32.67 .72,
5. 50 32,32 65.82
@F 590 DATA 44.50.53,44.65,175, | A2 1@01e DATA 32.32,32,32,32,32, | 4E 1420 DATA 65,67,84,69,82,32,
45,57 3z,a2 B3, 69
43 600 DATA 49.568.32.32.32.32.3| 7¢ 1@2@ DATA 32,32,32,143,32,32 | 91 1430 DATA 84,.83,32.45.45.45,
2.32 .67.79 0,22
96 610 DATA 22,32,32.143.32,32, | DE 103@¢ DATA B2.B2,32 66,73,.84, 7R 1440 DATAR 32,220.0,143,0,34,
B3.67 32,79 32,230
77 620 DATA B2.69.69.78.32,.79.7 | 29 1040 DATA 78.2.24.31.16@.¢,1 | BF 1450 DATA @,76,73,78,69,.178,
@,.7@ 58,51 171,49
F@ 630 DATA @.205,29.100.0,158, | B9 1050 DATR 48,55,50,44.51,50, 17 1468 DATA 9,71,32,240,8,129,
51.48 44,48 73.176
D0 640 DATA 55.50.44,54.44,50.5°| C7 1060 DATA 58,158,51,48,55,5@ | 6B 1470 DATA 4B,164,51,58,76,73
6,58 44,51 ,78,69
FD 658 DATA 158.51.48.55.5@.44. | 78 1@7¢ DATA S51.44,48,58.158.51 15 148@ DATA 178B.76,73,78.69,17
5@, 48 .49.49 2.49,.58
49 660 DATA 44.49.54.58.151.50. | D9 1880 DATA 52.44.50.48.56.44, | AS 149@ DATA 153,34.153,76.73.7
54,48 =5.58 B,.69,34
45 670 DATA 55.44.49.54.58.232, | SA 1090 DATA 158.51.48,55.5@.44 | @@ 1500 DATA 59.76.73,78,69.0.1
58,32 .51, 48 12,32
1D 680 DATA 32.32,.32,32,32,22,3| E6 1100 DATA 44,50,52,48,58,32, | 77 1510 DATA 250,0,.80,83,.178,56
2,32 32,143 .48,172
78 690 DATA 232.32.143.32.32.78. | @4 111@ DATA 32.32.67.79,80.89, 95 1520 DATA 73,170,49.54,58,72
69,87 32,51 ,49,178
a5 7@0 DATA 32.65.84,84,82.32,8| FF 1120 DATA 32.76,73,78.69.83, 9E 1532 DATA 18B1,40.80,83,173.5
3,64 2.90 ®.53,54 '
91 719 DATA 65.B2.8B4.0,248.,29.1 F@ 113@ DATA 31.170,0,158,51,48 93 1540 DATA 41.58.76.49,178.80
10,0 ,55,50 ,B3,171
4E 720 DATA 153,34,12,34,199.40 | 31 1140 DATA 44.51.50,44,49,54, DC 155@ DATA 50,53.54.172,72.49
, 49,52 . 58,158 .@.182
2C 730 DATA 50.41.24,158,176.34| 54 1150 DATA 51.48.55.58.44.51, SC 1560 DATA 22.4.1.158.51,49.4
,59,58 51,44 5,52
Fl 740 DATA 129,73.178.49.164.5| 1D 1160 DATA 48.58,158,51,49.49 | A4 1570 DATA 44.76.49.44,72.49,
5,56,58 .52.44 172,49 :
E3 750 DATA 153.34,192,34,59.58| ED 1170 DATA 50.4B,56.44.50,51, @2 1580 DATA 54.58,158,51.48.55
L138,73 58.158 508,44
CB 76@ DATA 58,153.34.174,34,59 | @4 1180 DATA 51.48,55.50,44,51, | 69 1590 DATA 51.49.44,76.73.78,
,@8,66 ; 46, 44 69.17@
23 770 DATA 30.120.0,153,34,1954 | @C 1190 DATA 5@.52.48,568.143,32 | 6% 1600 DATA 5@.58,158,51,48,55
28,32 ,32,84 .50.44
D4 788 DATA B4.72,69.83.69,32,8| D8 1200 DATA 79.32.66,.79.84,84, FF 161@ DATA 51.48,44.54,51,38,
4,72 79,77 32,32
36 79@ DATA B2,69,69,32,76,73,7 | 4C 121@ DATA ©.156.31,180,0.232 | 7E 1622 DATA 32,32.32,32,32,32,
8,69 ,58,.158 143,32
E5 000 DATA 82,32,68,69,77,79.7| @7 122 DATA 51,48,.55,50.44.5@, | F6 163@ DATA 32,.67,.79.76.79,82,
B.83 53,44 32,83 i
7C B81@ DATA 84.B2,65.84,69,32.8 7@ 164@ DATA 69.84,32.49,0,227,
O e YOUR COMMODORE july 1989 I —
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C128 PROGRAM

37
F4
El
SE
FD
@2
63
63
7F
1E
3B
E4
sD
ca
S5
&0

58

22
3A
06
18
16
2C
47
F1
7B
6C
RE
CF
CB
7c
7A
25
@
&R
aF
Bo
34

AB

32,14
165@ DATA
170,52
166@ DATA
L1B81.408
1678 DATA
.41,58
168@ DATA
1,50,53
169@ DATA
33,24
17@@ DATA
44,76
171@ DATA
.54,58
1720 DATA
,51,49
173@ DATA
,49,51
174@ DATA
.50, 44
17590 DATA
32,32
1760 DATA
.32,67
177@ DATA
69,84
178@ DATA
.129

1790 DATA
1,58.80
180@ DATA
3,170.74
1810 DATA
,178, 181
182@ DATA
154 rql
1832 DATA
,171,50
1840 DATA
161,33
185@ DATA
54,44
186@ DATA
54,52
187¢ DATA
30.74,58
188@ DATA
32,32
1892 DATA
32,32
15@@ DATA
32,32
1919 DATA
143,32
1920 DATA
65,82
1930 DATA
49,0

1940 DATA
.48, 56
195@ DATA
., 9,66
1960 DATA
44,50
197@ DATA
.56,58
1980 DATA
32,32
199@ DATA
22,3
2022 DATA
143,32
201@ DATA
66,73
2020 DATA
4,64

2830 DATA
44,76
2040 DATA
.51,48
2050 DATA
76,49
2862 DATA

1,80,83,178,80,83,
48.48,.58,72.50,178
80,83,173,50,53,54
76.50,178,8¢,83,17
54,172 .72.508.,0,36,
1,158,51,49,49,52,
50.44,72,50,170, 49
158,51,48,55,50, 44
44,76,73.78.69,170
50,58,158,51,48,55
51.48,44,54,51,58,
32,32,32,32,143,32
79.76,79.82,32,83,
32,50,9.87,33,34.1
74,178.48,164,54,5
83,178,56,48,172,7
170.49,54.58,72, 66
40.80,83,.173,50,53
s8,76,66.178,80,83
53,54,172,72.66,0,
44,1,158,51.48,57,
76.66.44,72,.66,44,
172,73.170.74,58, 1
32,32.32.32.32,32,
2,32,32,32,32,32,
e i S e G e
s e P R P e [
42.%4,52,32, 67,72,
83,44,32,83,69,84,
230,33,54,1,158,51
52,44,50,52,58,254
58.158.51 .4B.55.50
52,44,66,176,49,50
32,52, 92,372,328, 32,
32.372:09.30 35 3%
S oA e
,7%,80,89,32,
84,32,79,78,0.47,3
1.158.51,49.49,52,
50.44,72,50,58,158
55.50.44,51,51,44,

58,158,511 ,.48,55,50

AC
DF
BO
es
F5
6
2E
24
57
2F
a5
D6
94
39
57
1@
BS
24
BC
a9
DS
DC
49
@D
c7
3c
D5
70
3C
94
15
CB

2E
58
7C

26
1]
F5
Be
Gh

44,51
2078 DATA
32,32
2089 DATA
32,32
2@9¢ DATA
. 32,67
2180 DATA
82,32
211e DATA
17,34
2120 DATA
50,44
2132 DATA
158,151
2140 DATA
44,66
2150 DATA
y92,32
21608 DATA
32,32
217@ DATA
32,32
218@ DATA
32,067
2192 DATA
B4,32
22008 DATA
84,1

221@ DATA
143,32
2220 DATA
73,78
223e
73,78
22408 DATA
32,83
2258 DATRA
43,43
2268 DATA
143.@
2270 DATA
4.48.44
2282 DATA
2,164,509
2298 DATA
6,73.78
230@ DATA
.73,58
231@ DATA
., 32,508
23208 DATA
24,1

233@ DATA
.49,58
234@ DATA
1,59.24
2350 DATA
52,79
236@ DATA
62,69
237@ DATA
34.59
2388 DATA
34,83
2398 DATA
69,32
240@ DATA
32.79
2419 DATA
B3.,80
2420 DATA
73,86
2438 DATA
68,82
2449 DATA
f1,224
2450 DATA
58,152
2462 DATA
65,82
247@ DATA
72,65
248@ DATA

DATRA

S5@.44,72,49,.58, 32,
32,32.,02,32.32,32,
32,32,32,32,143,32
79.80,89,32,76,79,
B3,5%9.84,32,50,0,1
74.,1.158,51 48,55,
51,.48.44,54,52,58,
48,55,5@,44,50,52,
58,13e,73,58,32,32
92.32,32,32,32,32,
92.,32,32,32.32,32,
32,32.32,32,143 .32
79.80,89,32,66,73,
79.7@,70.,0.123,34,
143,90,163.34,94,1,
45,45,45,32,080,82,
B4,32,82,69,77,65,
€8,69,82,32,79.70,
&7 ,82,6%,69,78,32,
45.8,169,34,104 .1,
213.324,114.,1.224.4
52.58.129,73.178.5
51.58,153,34,153.,7
69,34,59,73,58,138
153.,34,76,73,78,69
52.145.34,0,2,35.1
224,44, 49,54 .44 .45
153,199,.40,45,52.4
205.79.86,69,32,65
B5,78,68,32,70,.82,
76,89,32,84,79,32,
B, 52,30, 134,1:153,
69.69,.32,.32.84,72.
69.70.70,.69,67.84,
70,32,84,72,69,32,
B2,.73.84.69.32,77.
¥3,78,71,.32.759,86,
34,59,0,102,35,144
44,49.54,44,49,30,
34,B4,72.6%9,32,86,
73.79,.85,83,32,67,
B2,.65,67.84,69,82,

&F
23
1F
62
66
AF

1@
2B
r2
A3
43
EA

17
7F
CF
4E
B8
96

c9

79
E6
4E
76

c3
FA

Cch
e
6
7B
AB
oe
E3
53
=1
B2
@6
FD
11
&F
arF

83,46
249@ DATA
. 73,78
2508 DATA
35.154
251@ DATA
73.B4
2520 DATA
B4.84
253@ DATA
83,32
254@ DATA
73,86
2550 DATA
.1,224
2560 DATA
aB.153
2578 DATA
79.78
258@ DATA
73,86
2598 DATA
69.82
2608 DATR
B2,69
26128 DATH
29,35
262@ DATRA
79,87
2630 DATA
8v.32
264@ DATR
, 54,44
2558 DATA
8,49,52
2660 DATA
84,1

2678 DATA
6, e,
266@ DATA
87.69
2692 DATA
.41,34
2708 DATA
32,70
271@ DATH
34,9

2728 DATA
49,54
2738 DATA
135,18
274@ DATA
B7. 72
2758 DATA
34,163
276@ DATA
(32,32
277@ DATA
32,32
2780 DATA
36,204
2750 DATA
Se.5e
28@e DATA
g e
2819 DATA
Jé, 32
2820 DATH
36,214
2B3@ DATA
49,53
2840 DATA
34,59,58
2858 DATA
49.52.58
2868 DATA
B8.13@,.58
2878 DATH
6,36, 224
2882 DATA
, 164,99
289@ DATA
44,73
290¢ DATA

32,195,76,73,67,75
71,32,34,59,0,140,
1,153,34,40,32,69,
72,69,82,32,66,85,
79,78,32,41,32,73,
69,70,70,69,67,84,
69,34,2,191,35,164
44,49,54,44.49,51,
34,79,78.76.89, 32,
32.84,72.69,32.70,
60,32,40,82,69,86,
B3,69,68,41,32,65,
65.83,32,34,59.0,2
174,1.153,34,83,72
78,32,66.69,76,79,
33,34,58.224.44.49
49,54,58,153,199.,4
50.,41,59,0,17,36,1
153,34,154,18,32,6
78.75.32.83.76.79,
82,32,34,163,51,57
32,66,76,73,78,75,
65,83,84,69,82,32,
70,36,194,1,224,44
44,49,57,58,153,34
32.32.77.79.78.79,
82,79.77.69,32,32,
51,57,41,34,158,32
32.67,79.76.79.82,
32,32,32,34,0,102,
1,224 .44 .49,54,44,
56,153,34,154,16,3
32.32,81,85,73,84,
32,32,32,34,0,142,
1,224,44,54,50, 44,
58,153,34,153, 2123,
129,73,178.48,164,
153,34,192,34,59,5
153,34,201,34,0,17
1,129,73,178,49,54
51,58,224,44,54,50

58,153.34,.194,34.,1
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C128 PROGRAM
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&D
79
28
Da
9B
33
@E
es
7E
CcB
&5
cc
31
AB
7h
A
iC

DS
4E
15
24
Cé
Cr

40
6@
63
6F
4F
65
C4
AD
Bl

oB

CD
36
ac
78
D3
Cé
BE

€5.49,53
2910 DATR 41,34, 1684,34,58,13
0.0.216
2920 DATA 36.234.1,224,44,54
.50, 44 :
2932 DATA 58,52,58,153,34,20
d.34.3%9
2948 DATA 58,129,73,178.48.1
64.49,52
2930 DATA 58,153,34,192,34.5
9,358,130
2960 DATA 58,153,34,203,145,
34,0,248
2970 DATA 36,244,1,224,44,54
.33,44
2980 DATA 49,54,58,153,199.4
@.4%9,52
2999 DATA 41.34,28,211.80,69
.69,68
g@?@ DATA 58B.32,32,32.48,34,
19
301@ DATA 37,254,1,224,44,54
.33,44
3Jeze DATA 5@.48.58.153,34,19
5.204,201
3@3@ DATA 195,203.197,196,32
183,312,508
3040 DATR 34,0.49,37.8,2,224
L44
305@ DATA 54.51,44,50,.50,58,
153,24
3e6@ DATR 216.44,217.32.32.6
1,32.32
307@ DATA 32,45,44,32,32,45,
34,0
308@ DATA 112,37.18,2,224,44
. 4,31
3090 DATA 44,5@,51,58,153,34
., 288,201
310@ DATA 216,.32,32.61,32,32
,32,45
3118 DATA 44,32,32,45,34,58,
151,50
3123 DATA 53,54,52,44,194 408
.08 ,53
313¢ DATR 54.52.41,17€6,49,.58
;32,143
3148 DATA 232,32,66,65,83,46,
32,73
3150 DATA 78.B4.46,32,79,70, 1
@.118
316@ DATA 37,28.2.143.0,132,
37,38
3178 DATA 2.,143.32.45.45.45,
32.45
318@ DATA 45.45.@,.138,37,.48,
2,143
2190 DATR @,2@5,37,58,2,.67.7
9.76 ;
J20@ DATA 178,498,58,83,80.69
.69,68
21@ DATA 178.48_.5B,8B8,69,17
B8,.52.53
3220 DATA 58,89,.69,.178,58,50
.58, 88
3230 DATHE B@,178,48,58,89,80
.178.,48
324@ DATR 58,254.2,48.58,32,
233,92
3258 DATA 32.32.32.32.32,.32,
32,32
3260 DATA 32,32,32.32,143,32
;32,73
J27@ DATA 78.73.84.,0,211,37,
6B, 2
J2B@ DATA 143.8,22%5,37.78,2,
143,32
3290 DATH 45,45,45,32,45.45,
45,0
3380 DATA 231,37.88,.2.143.0,
28,38
3318 DATA 98.2,153,34,158,34
9,58
3320 DATA 15B,53.55.51,52,.52

13
AS
FC
DA
77
A3

12

@E
ga
29
a7z
21
Fl
Cc7
AR

a2
ca
7@
9B
BE
93
oC
B7

B&

46
a6
2B
98
D3
96
D3
DB
95
SB

QE
Al
38
7D
7

44,49
3338 DATA
.178,83
334@ DATA
69.44
335@ DATA
32,32
J36@ DAThA
32,32
337@ DATA
sl
338@ DATA
B.1@8
339@
7.44
34@8@ DATA
.48,44
341@ DATA
32,32
3420 DATA
44,50
3430 DATA
129,38
344 DATA
.44, 50
345@ DATA
34,58
346@ DATA
o, 58
347 DATA
.-128,2
3488 DATA
. 58,254
349¢ DATA
a.178
3589 DATA
@,65,58
351@ DATRA
, 38,254
3520 DATA
@.178
d33@ DATA
8.635,0
3548 DATA
4.55.48
3556 DATA
32,32
356@ DATA
. 44,50
357@ DATA
s 3e. 32
358 DATA
32,32
339@ DATA
32,32
3602 DATA
JE‘B.E‘E
361@ DATA
83.@

3620 DATR
¢ D
363@ DATA
32,32
36408 DATA
.44,50
3650 DATA
,88,69
366@ DATA
69,178
3670 DATA
2,139
368@ DATA
7.54.49
3690 DATA
7.177,49
37@@ DATA
66,39
371@ DATA
0.49,54
3728 DATA
3,139,.88
3738 DAThA
5.48.48
374@ DATA

DATA

oR.56,172.67.73.76
B@,69,69,68,44,88,
B%,69,.58,32, 32,32,
32,32,22.32,32,. 32,
32,32,32,32,32,143
76,79,.79.88.8,79,.3
2,254.9.65.44.688.6
B89.67,58,224,44.55
50.59.44,34,28, 32,
34,58,224,.44,54.57
3@.58,153,88,67.0,
118,2,224,.44,55,53
50.44,34,32,32,32,
224,44 ,55,53,44, 56
153.,89,.67,@,161,38
158,53,55,52, 48 50
9.65,44.686,.5B.88.8
50.53,54,172.88,1%
158,53,55,52,50,. 55
9,65,44,868,.58.89.8
50,53.54,172,.88,17
255,35.135.2,224,4
44,50,351,44,34, 32,
34,58, 224,.44,54,57
31.58.153.86,80, 58
32,32,32,32,32,32,
32,32,32,32,32.,32,
32,32,32,143,. 32,32
73.78.B4,32,80,79,
12,39.148,2,224.44
44.,50,51,44, 34,32,
34,.5B8.224 ,44,55,52
=1,58,153,89,80, 58
178,50@,53,53.58, 89
BB,69.6,39,39,158,
B%,67.175.49,54,13
48,58,213,139,89.6
54,137,55.52.48,0,
168,2,13%,88,67,17
137.54,49.48.58.21

&7,177,50,57,137,.8

@,125,39,178,2,139

7E
37
5
74
ES
E%
7F

6h

54
49
EB
c4
8
8@
97
94
F2
17
[)a
6D
23
CE
57
77

1B

28
a5
2D

AE
Fa
BB

B&

.83, 80
3758 DATA
5.83.880
3768 DATA
167,83
377@ DATA
.B80,69
3789 DATA
7.95,50
3798 DATA
258,32
380@ DATA
STt
381@ DATR
188.2
3828 DATA
7,176,688
383Q@ DAThA
4,49 .48
384a DATA
.B83,80
3852 DATRA
7.83.80
386@ DATA
3,213
38786 DATA
L1777 .49
JEB@ DATA
.178,83
389@ DATA
28,32
3900 DATA
. 78,65
301@ DATA
39,208
392@ DATA
68,178
3938 DATA
, 69,68
394@ DATA
2,224
3950 DATA
44,34
3960 DATA
yo0, 50
39790 DATA
.BR,6%9
3968@ DATA
.48.0
399@ DATA
67,179
4202 DATA
.58, 213

4212 DATA
7, 137,55
4820 DATA
2.139
4832 DATA
7.54.49
4942 DATA
7.177.58
4252 DATA
135.480
486@ DATA
.49.58
4272 DATA
s P
4082 DATA
32,32
4992 DATA
32,32
4le@ DATA
32,32
411¢ DATH
32,32
4128 DRTH
32.32
4132 DATA
. 79,67
4:4% DAETA
5£.48
11568 DATA

il =7
A o

=
5
4158 DATA

69.69.68,177.48,17
69,.69,.68,179.49.54
B@,.69.69,68,178,83
69,68,170,49,58,13
4B8,58,213,535,350,48
32,33,

143.332,32.83

B7.69,82,0,1446,39,

'139,88,67,179,51,5

67,177 93,509,137 .5
@.206,39,198,2,139
69.69,.68,178.48.16
69,69,.68.178.49,53
139.83.89,65,69,68
167,83,8@,69,69.68
8Q,569,69,68,171,49
32,32,32. 143,33 32
83,84,69,82.,0,228,
2,139,83,8e.69,69,
49 ,54,167.83,80, 69
178.48,8,9,4¢, 218,
44,55,51,44.49,54,
32,32,34,.58,224 .44
44.49,54,58,153,83
69,.6B8.58,137,54,49
36,40,228,.2,139,89
49,57,137.54,49.48
139,89,67.177.,49.5
57.48.0,63,40,238,
88.67,179,49,54,13
48.58.213,139,.B8 .5
27.137,.55,55,48,0,
248,2,67,792,75.178

137.54.,49.48,58,32

22.32.32,32,32,32
S2.32 82 B2 228D
S e ot B e R e

b ]

1y}
[§N
L
i

i]

]
[}

2,32
143,32,32,77.79.78
7:,82,79,77,69,9,1

3.

U AP £T TN

176, R6, €%, 177 .93
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C128 PROGRAM

49
Cc2
8%
EC
3E
AD
cc
78
Fé
B0
99
c7
B2
7A
24
BB

E3

e

3
0D ] =
) I A2 ] |y

39 )

T IS LAEL [ S N L

f

ER Tt

4zed DATA
32,32
4218 DATA
32,32
4228 DATA
32,32
423@ DATA
i [roghtr
4240 DATA
L P
4252 DATA
51.46
426¢ DATA
L1758
4270 DATH
0.594.176
4288 DATA
7.54,4%
429¢ DATA
4.2

420@ DATA
=
4319 DATA
158,51
432@ DATA
44 .56
4332 DATA
.44, 56
4340 DATA
32,32
4350 DATA
. 73,84
4369 DATA
99,48
4370 DATA
.B84.72
4388 DATA
34,58
4392 DATA

L 76,178, 48,58, 17
48, 08 32033003 32,
3234323232 0.
32,3, 32532582, 32,
T
= i P et s P g
< s bl Jadti P R I 30
b, 79 T&7I . RE, 0.2
R8T, 14D
176,88 ,67,179 .4
B.67.177.50.57.13
46.0,50,451,32,2,25
49,53,58.158,51.48
44.54.44,.58,53.58,
48,55.50.44,50,48,
58.151,5@,54,48,335
BE.232.%8,32,.92,33
32,143,32,32,81,85
9,75.41,42,3,1532,1
49,52,50,41,34,138
65,.78.75,83,17.17,

128.0.0.0

PROGRAM: ENTERS64/INTER

EF 12 IFPEEK(43)=B1ANDPEEK(44)=

41GOTO3@

2@ PRINT"YOU DID NOT ENTER T

HE POKES CORRECTLY !":END

38 M=1:T=2

49 FORI=-7169T0990@3:PRINT" [UP

1POKING AT:"I:READA:T=T+A*M

50 M=M+1l:IFM>1@THENM=-1

SE 6@ IFT>320QQ@THENT=-T-220080

CF 70 POKEI,A:NEXT

69 806 IFT=-11045GOTOl@0

36 9@ PRINT"ERROR: CHECK DATA S5
TATEMENTS !":END

41

Dc
Da

B4

40 1908 PRINT"SAVING INTER128":P
OKE43,1:POKE44, 28:POKEA4S,177
: POKE46, 38

Cé6 110 SAVE"INTER1ZB".B.l

D1 120 POKE44.8:MEW:END

63 13@ DATA 11,28.19.8.79,.85,.84
178

48 140 DATA 56.0.64,28,20.0,153
. 34

F3 150 DATA BR.¥9.75.73.78.71.3
2,46

7F 16@ DATA 46.46.34.58.254,.2.4
8,58

14 17@ DATA 129,73,178.48.164.5
@,53.5@

B2 180 DATA S56.58,151,.53,55.51,
32,32°

7B 192 DATAR 170.73.44,194,40,35
51,33

3C 28¢ DATA 54.170.73,41,.58,13@

50
ac
37
22
6B
TA
=1
Da
B
94
Eé
a7

57
5D
i

Bx
@B
AF
8B
63
4C
6C
BC
20
12
45
F4
7R
D1
BA
4B
5B
5C
D9
35
13
36
oF
21
78
F7
a3

L 8,82

210 DATA 26,30,0,153,34,83,6
5,86

220 DATA 73,78,71,32,46,46.4
6,34

236 DATA ©,138,28,40,0,254,2
.49

240 DATA 53,58,158,54,53,52,
R T

250 DATA 44,49,44,79,85,84.4
4,48

260 DATA 58,158,54,53,52,54,
57 .44

270 DATA 56.44,49,56,56,44,5
2,356

280 DATA 58,151,49,57,56,44,
48,48

290 DATA 58.151,49,57,57,44,
48,48

300 DATA ©.186,28,50,0,151.5
@,53

310 DATA 48,44,48,58,151,50,
53,49

320 DATA 44,50,50,52,58,158,
54,53

33@ DATA 52.57.54.44,50,53.4
8.44

340 DATA 50,50,52,44,50,51,5
1,58

35 DATA 153,34,17,79.75,34,
58,128

360 DATA 0,0,0,67,72,69.69,8
3

370 DATA 69,56,48,0,0.0.0.0
380 DATA 0,0,0,0,0,0,0,76
358 DATA 9B.224,141,0@,214,44
,0,214

400 DATA 16,251,142,1,214,96
L1441 .8

410 DATA 214.44.98,214,16, 251
s b e

420 DATA 214,96,32.45,224.15
2,178,169

430 DATA 31.76.3,224,32,45,2
24,169

440 DATA 31,76,15,224,72,169
,18,32

45@ DATA 3.224,104.170.169.1
9,76,3

460 DATA 224,173,104,234.141
92,234,173

47@ DATR 1085.234,141,93,234,
14,92,234

48¢ DATA 46,93,.234,173,92,2
4,174,93

490 DATA 234.96,173,109,234,
141,922,234

s5@@ DATA 173.110,.234,141.93,
234,76,76 ;
51¢ DATA 224,120,216,141.8,2
34,41,15

520 DATA 141.11.234.169.1,14
1,92,234

530 DATA 224,255,240.26,142,
9,234,142

54¢ DATA 1064,234,169,6,141.1
95,234,141

550 DATA 92.234,14,104,234.4
6,185, 234

560 DATA 14,104,234,46,105,2
34,192,255

570 DATA 240.32,140,10,234.1
40,109,234

58@ DATA 169.0.141,11@,234,1
41,9%2,234

59@ DATA 14,1@9,234,46,119,2
34,14.1@9

600 DATR 234.46.110.224.14,1
@9,234,46

610 DATA 110,234,173,92,2234,
208,5,169

620 DATA 192,141.76.234,173,
9.255,72

632 DATA 160,3,162.@,181,250

DS
58
99
BC
33
88
14
7E
E9

D6
8F
91

94

D4

| I

3c
26
88
45
Al
ar
3B
FC
4k
78
AE
sD
DE
24

BF
BE
ap
AG
14

3h

72,232

642 DATA 136,16,249,1659,62,1
41,9,255

650 DATA 169.0.141,14,234,17
3.25,212

6§60 DATA 201,255,208.51.173,
26,212,201

67@ DATK 25%5,208,44,173,0,22
8.16.7

680 DATA 41,127.9.64,76, 244,
224.9

69@ DATA 128,41,191.141.9.22
L e e

7@é@ DATA 212,201,255,208,18,
173,26,212

71@ DATA 281,255,208,11.1569,
1,141,114

720 DATA 234.141.16.234,141,
15,234,169

730 DATA 28,32,15,224,41,224

.141.,7

748 DATA 234.169,0,141,6,234
169, 28

758 DATA 32.15.224,141.5,234
169, 21

76@ DATA 32.15,224,141.4,234
, 169,12

770 DATA 32,13,224.141.24,23
4,169,13

780 DATA 32,15,224,141,23.23
4,169.9

792 DATA 141,73,224,141,13,2
34,173.,11

828 DATA 234,141,12,234,173,
25,212,141

810 DATA 20,234,173,26,212.1
41.21.234

B20 DATA 169.6.32,15,224,141
22,234

B2 DATA 169,26,32.15,.224.72
41,15

B4@ DATA 141,92,.234,1635,3241,
18,106,180

B5@ DATR 1@,12,92,234,178.,16
9,26,32

860 DATA 3.224,169,25,32,15,
224,72

B70 DATA 174.8,234,16,8,41.1
91,170

B8@ DATA 169,25,32,3,.224,32,
69,226

89@ DATA 173,19,234,240,14,1
69.8,.141

9@ DATA 13,234,173,11,234.1
41,12.234

916 DATA 76,185,225.173,11.2
34, 240,16

928 DATA 286,12,234,.208,11.1
73,12, 234

93@ DATA 73.255,141,13,234,7
5,155,225

940 DATA 32.33.228.32.51,229
32,244

958 DATA 232,169,0,141,10@,2
34,32.9

96@ DATA 231.32.7.226.201.0,
248,189

972 DATA 170,202,142.19,234,
141,100,234

960 DATA 32.9,231,88,104,170
«169, 25

99@ DATA 32.3,.224,104,170.16
8,26,32

1002 DATA 3.224,162.3.104.14
9,250, 202

1919 DATA 16,250,.104,141.8.2
55,169.%8

1020 DATA 133.208,133,209,17
3.19.234,174

1238 DATA 9,234.172.18,234.9
6,173,114

1e49 DATA 234,208,37,173.1,2
20.41,1

1650 DATA 240,27.173.1,220.4
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e — AMIGA

R — HARDWARE & SOFTWARE
—— SPECIALISTS

S c——— 6 FOREST CLOSE, EBBLAKE IND EST.

T G ) T

INC VAT

73> 0202 813176 EN  FREE DELIVERY

AMIGA A500 AMIGA A500

INCLUDING:-
MOUSE WORKBENCH
ahs FREE tzzo SOFTWARE UTILITIES MANUALS
BASIC TUTORIAL
INCLUDING:- @ PURPLE SATURN @ HOSTAGES
® INTERNATIONAL SOCCER @ WINTER OLYMPIAD TV MODULATOR £ 3“5 + VAT

@® SPITTING IMAGE @ STARGOOSE @ BACKLASH

& SUrorALIEN @ ELinAToR AMIGA B2000/
£389 | pHILIPS 8833 ncLuone.

@® TV MODULATOR

MOUSE - WORKBENCH - BASIC - UTILITIES -
AMch Asooj MANUALS - XT BRIDGE BOARD

PHILIPS 8833 £599,,| 20M>HARDDISC £1599..

AMIGA B2000/ AMIGA B2000
PHILIPS 8833 o,,qq ST R s £999

INC ACCESSORIES
Professional Page ......... .. E178
A500 HARDWARE A2000 HARDWARE COLOUR PRINTERS | s -
e e Sculpt 3-D Animate ......... £102
AS00 + £200 GANES £309 | A2000+ IMORAM............... i | RN e e S B
ASO0 + 10B4(S) HIGH A2000 + 1084(s) monitar Hewlett Packard Pain Superbase Parsonal £44
RES COLOUR MONT................... gspe | +bridge BD +20mb Hidisk...... £1599 Superbase Professional............ £189
ABDO + IMB DRIVE ...t £449 | A2000 +10B4(s). ... £1198 TV SHOWITERE, e rerreesreesssenseemnanees £79
i?rr;bri::;ﬂ;ﬁah """"""""" m Word Perfect 42....................... E;::
------------------------------ £229 | ‘Works'..........co.ccoournnnn.
AMIGA EXTERNAL e £25
DRIVES A500/A2000
! - MONITORS UK TOP 19 GAMES
G CiliZON OVAtUre ..o £1298
BERIRE £8s5 1084(s) High res manit.._._.......... £249 e b 175 s el L s g Mo Sale £
Supra 20mb Hidisk .................... £499 | Philips CMBB33 High res........... £229 § sarcen 19.99
% All drives 1mb + on/off switch ¢ 1901 CBE - COIOUT ...oooeveeeeemeeeecees tl:l;‘I B o B
1900 CE4 - Mono............occoveeeene. 1 3 TG PRI -y ioseiorioret 19.99
.ﬁl"ﬂlGﬁ hCGESSU’HIES 4 Gales Dragon’s Domain...... 19.99
PHINTEHS AEGIS Sonix ...ooooeeeeeeeeeeeeceeciaaaian ] & TV Sports Football............... 19.99
Animated Images 3D ... £99 6 Dragon Lair ... 19.99
il , O R :ﬁ L ——— 1998
Mouse Mat............ Star LC10 (P) 130COS........ oo | M et s S dse i+ £ B e gl -~
B WA sinreiani e ol e — e R £49 | 10 Who Framed Roger Rabbit.. 19.99
34 135TPI DS/D0 ..o, oo e gt S Digiview Gold................ R 11 Operation Wolf .................... 19.99
Commodore MPS1230 ............... £118 HUI'_'I'IG' Accounta.......cccoonnnn Ig Eﬁ::hﬁ!’d RAC Railly...... as ::.:
[: D Illln r|||1 [] D[} H E C.Ed. Panasonic KXP1124 (24 pin)..... £279 MaiIEhOT PHS ..o cciiiciiiiinnnenes BB 13 BN i ‘:"
Panasonic KXP10BT ... 189 Maxiplan AS00 ... 14 Mt_}tur MasSacr® ...........ccouea 1
Epson LXB00 : Music Studio.......... 15 Mickey Mouse ... g e 19.99
CB4 Hollywood ...........ccosriiren. E148 Egﬂn T e Organiser Il........... 2 168 Captain F122........... 19.99
CB4 Entartainment ... fal ] Epson FX850 """""""""""""" ; Page Satter ... 17 Purple Saturn Day .. 1808
1541CI1 54084 drive ... £158 Epson FX1050 : Page Flipper Plus 18 Technocop............ ... 18.99
1581 34/800K CB4 drive 0128 | o on EXB00 el 19 Rocket Ranger...... 19.99
Oceanic 5}CB4 drive................. £125 EE oo EX1000 PHOAIN VIIBOD .o oo
To: First Micro, 6 Forest Close, Ebblake Ind Est, Verwood, Dors
ALL PRICES INCLUDE VAT | wish to order.
My computer is.
CREDIT CARD MAIL ORDER :m";‘m“;ﬂr"'m ""'n” .: gy g Inc VAT _
AND EXPORT HOTLINE 0O000000000000000 =&
Name
OPEN MON-SAT 9am-5.30pm Address

Postcode Tel Mo
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COMMODORE 128

C128 Co

If yvou own a C128 and have a tip,

query or simply want to
communicate with other
C128 owners, this is the

page for you

he Commodore 128 computer -
15 a bit of a white elephant. Its

memory and capabilities really

do put some other computers, includ-
ing the C64 and Cl16, to shame. Not
only does it offer total compatibility
with the extremely popular C64, but
it also boasts an impressive Basic, both
40 and 80 column screen formats and
a massive 128K memory (not as much
as an Amiga, but double that of a C64).
Not only do the facilities of the

machine itself far surpass those of the

C64, but its disk drives are superior
to the lumbering 1541’s. Both the 1570
and 1571 are far quicker than the 1541
drive, but the 1571 is also double-sided,
giving double the amount of storage
per disk — without having to resort to
the flippy technique of turning the disk
OVEr.

Unfortunately though, the similar-
ities between the C128 and the white
elephant do not end with the size and
power of the computer - software for
the C128 is extremely scarce and the
C128 computer itself seems to be about

as common as a white elephant.

It’s a great shame that the CI128
was never given the acclaim it deserved
by the software houses, or even
Commodore itself. Your Commodore
has been one of the few magazines that
has continually supported the CI128
range over the years, and this page is
simply an extension of that support.

‘C128 Corner’ is the page for all
Commodore 128 users. It's designed
to be a forum for all queries and tips
relating to your computer. But, and
it's a big but, ‘128 Corner’ cannot
succeed without your help. If you have
a query about your 128 or software
for the machine, then write to this
page. If you have a tip you'd like to
share with other C128 users, write to
us. If you learn about anything
happening in the CI28 world that
hasn’t been covered in the magazine,
write to us.

YOUR CDMM%EHRE july 1989
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Help us to help you - without your
input, *C128 Corner’ will be impossible
to produce, so support your machine
by writing to us.

Forgotten Memories

The Your Commodore office often
receives queries about software that
works on “a friend’s C128D"™ but not
on their CI128. This is usually due to
the fact that the C128 and CI128D
computers are not totally identical
the C128D computer has more video
memory than most (but not all)
standard C128 computers. This differ-
ence only becomes apparent if you’re
running a program that uses the extra
64K of video RAM that is present on
some 128s.

The problem is not insurmounta-
ble. All that’s required is a memory
upgrade for your C128 that gives your
computer access to 64K extra video
RAM. Financial Systems Software is
the only company we're aware of that
sells such a memory upgrade. It’s a
small circuit board that’s plugged into
the board inside your CI128.

As long as you can use a screw-
driver and are capable of delicate
work, you should have no problems
fitting the board yourself. Don't forget
though, that if you do open up your
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C128 you'll invalidate your guarantee.
Once the board is fitted, programs that
require aditional video RAM will
work with no problems.

Financial Systems Software, supp-
liers of the aforementioned RAM
board, is probably the biggest supplier
of C128 software at the moment. If
you do own a CI128, then I suggest
you take a look at FSSs ads, or even
get hold of their catalogue, since they
offer an impressive range of products
- including an excellent C128 newslet-
ter/ magazine.

FSS can be contacted at:
18 High Street,
Pershore, Worcs

WRI10 1BG

Tel: (0386) 553153

Write All About It

Since the CI128 has an 80-column
screen, it’s ideal for use as a wordpro-
cessor — in fact much of Your Com-
modore is written using C128s - both
the Editor and Technical Editor use
them for all their wordprocessing.

We receive a large number of
telephone calls and letters asking just
what wordprocessors are available for

the C128 range. To our knowledge
there are at least four wordprocessing
packages available. Firstly there is
Superscript 128. This offers both 40
and 80-column display options, and is
fully compatible with the popular C64
version of the same program. This is
available from Precision Software
(Tel: 01-330 7166), at £29.95.

Viza Classic from Viza Software
offered the user a full ‘What You See
Is What You Get’ (WYSIWYG) dis-
play, together with easy-to-use pull
down menus. Viza Classic only works
in 80-columns. Viza Classic no longer
seems to be available, but, if you scour
the computer shows you should find
it.

American software publishers
Batteries Not Included have produced
a number of versions of their Paperclip
wordprocessor for the Cl28. The
favourite in the office is Paperclip 1L
This version not only has superb
wordprocessing facilities, but also has
an inbuilt communications package.
Batteries Not Included do not market
in the UK, but you could try contacting
them directly at in the States.

The final wordprocessor we've
looked at is Font Master 128.

This wordprocessor not only offers the
normal editing features you'd expect,
but also allows you to print out your
text in a variety of fonts — you can
even design your own fonts if you're
feeling particularly creative.

Should you only have a dot matrix
printer, then you may find that this
is an excellent choice for you, as the
quality of the printout will probably
be better than the normal quality that
you get from your print mechanism.

Fontmaster 128 is available from
FSSL.

Please Write In

We cannot stress too much that if you
own a C128 then this is your section
of the magazine, and that we need to
hear from you in order to produce this
page for you. Should you have any
hints, tips, questions, news or com-
ments, then please write to:

C128 Corner,
Your Commodore,
Argus House,
Boundary Way,
Hemel Hempstead,
Herts HP2 1ST.

AT LAST A POOLS PROGRAM THAT DELIVERS THE GOODS!!

POOLSFLUSTEROA 1S FiELE 2

THE PROGRAM THAT GAVE HUNDREDS OF DIVIDENDS TO ATARI ST USERS, IS NOW AVAILABLE
FOR THE COMMODORE 64, POOLSBUSTER64 IS QUITE SIMPLY THE MOST ADVANCED POOLS
PROGRAM AVAILABLE TODAY. LOOK AT THESE HIGH-SCORING FEATURES: I) POOLSBUSTER IS
GUARANTEED. THAT'S RIGHT-WE'RE SO CONFIDENT THAT YOU'LL WIN WITH POOLSBUSTER THAT
WE PROMISE TO REFUND THE PURCHASE PRICE IF YOU HAVENT WON SOMETHING WITHIN
ONE YEAR OF THE DATE OF PURCHASE! 2) IT'S THE STATE-OF-THE-ART POOLS PROGRAM. IT
USES AN ARTIFICIAL INTELLIDENCE (A.I) SYSTEM TO FINE TUNE ITS PREDICTIONS EACH TIME
YOU ENTER A SET OF SOCCER RESULTS. IT ACTUALLY LEARNS FROM THE RESULTS IT GETS
WRONG. 3) IT KNOWS THE SCORE!. POOLSBUSTER CONTAINS A MASSIVE DATABANK OF SOCCER
STATISTICS WITH DETAILS OF OVER 10,000 PAST MATCHES. 4) IT'S EASY TO USE. POOLSBUSTER
IS FULLY JOYSTICK/MOUSE DRIVEN - THERE’S NO NEED TO USE THE KEYBOARD AT ALL. 3)
ITS VERSATILE. POOLSBUSTER COMES WITH ALL THE U.K. SOCCER LEAGUES YOU'RE LIKELY
TO NEED, INCLUDING GM VAUXHALL, NORTHERN PREMIER, BEAZER & HFS LOANS. AND YOU
CAN ADD ANY OVERSEAS LEAGUES AS YOU WISH. 6) YOUR FORTUNE IN THE STARS!
POOLSBUSTER64 ALSO INCLUDES THE UNIQUE MAGIK PREDICTION PROGRAM. THIS FORECASTS
LINES OF 16 POSSIBLE DRAWS ACCORDING TO THE ASTROLOGICAL POWER NUMBERS FOR YOUR
NAME, DATE OF BIRTH & POOLS DATE. POOLSBUSTER®64 IS AVAILABLE ON 5.25” DISK OR CASSETTE.

POOIL SBUSTERE4 COSTS ONIY £40 I SO HURRY
ORDER ONE TODAY & WIN THE POOLS TOMORROW!

VERBATIM 5.25°-25020 48 TP DISKS: BOX OF 10 £0.50. COMMODORE 3.5"-20D DISKS: £12.50 FOR 10. TOK MF-20D 3.5" DISKS: (THE BEST MEDIA TO STORE
YOUR PROGRAMS]) £14.50 FOR 10. SPECIAL DEALS |F YOU BUY THEM WITH DISK BOXES. JOYSTICK PRIGES THE LOWEST IN UK. SEND CHQ/PO/ACCESS/
VISA CARD NO. + EXPIRY DATE TO “APOLONIA SOFTWAREM, DPT YCM1, SOUTHBANK BUSINESS CENTRE, UNIT 37, ALEXANDRA HOUSE, 140

BATTERSEA PARK ROAD, LONDON SW114NB. T£) . 04/978-2280. 24HR: 01/738-8400. FAX: 01/622-1063
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If you need to change
anything in your Basic text,
find and list it

with this handy routine //
By Neil Higgins ’;

ow many times have you been
Hpmgramming in Basic, and

suddenly found out that you
need to change a variable to another
value, or re-edit a string of text? Put
it this way - if you'd a pound for every
time you've had to re-edit a Basic
program, you'd be richer than the
editor of Your Commodore!

The main problem encountered is
that you always need to search the
whole program to make sure all the
correct changes have been made,
especially if it’s a variable that needs
changing.

This all adds up to lots of typing
of the command LIST, which in a long
program can be a bit of a pain. Well
fear no more, the routine given here
will do all the searching and listing for*
you, and all you need supply is the
text to be searched for. To do this,
the syntax is:

—

SYS49152, Text

For example, if you wanted to list all
the lines in your program where the
variable A$ appears, you would simply
enter:-

SYS49152,A%

C64 PROGRAMMING

d

Keywords can also be searched for. If
you wanted to list all REM statements,
you'd enter:-

SYS49152, REM

As with all keywords, to save a bit
of typing you can enter the abbreviated
form. For example, to search for all
occurrences of the PRINT statement
you may use:-

SYS49152,?

If you wanted to search for a full string,
thats how you would enter it. For
example, to find a string defined as
“My word”, you'd enter:-

SYS49152, “My word”.

Note that the same string would also
be listed if you entered:-

SYS49152, My word.

But so would any other lines contain-
ing the words, My word, if you get
my point?

If you experiment with a large
Basic program, you'll find out the
easiest ways to use the routine.
Sometimes, if the chosen text appears
in a lot of lines, they will disappear

1 .,.-r'h-n""—-.___._-—_.._.-——-—-———-.—— ‘#..

off the top of the screen like a normal
listing. To prevent this, you can use
the space bar to pause the listing, in
which case pressing another key will
continue the search. The Run/stop key
will break out. Please note: this routine
can only be called in direct mode, not
from within a Basic program.

For the technically minded, the
routine resides in the 4K block of Ram
from $C000, and stores the text to be
searched for in a table directly after
itself. Machine coders will find the
source code useful, particularly if they
wish to conclude the routine as part
of an extended Basic type program.
The routine was written using the Your
Commodore Speedy Assembler, but
should be transportable to most
assemblers.

Getting It All In

I've supplied two methods of typing
in the program. Method one provides
the source listing if you have an
assembler. This listing is well docu-
mented, so you can see how the routine
works. Secondly, 1 have provided a
Basic loader. Remember to save your
efforts before running it - accidents
will happen.

FROGRAM : (QUICK SEARCH

hl ]-.EH HE. 'S LRSS ERE R N ke

LR R

18 119 REM *

-

(UICK SEARCH

B5 120 REM *--— — e

67 130 REM * BY N.HIGGINS MOWE
MBER 88 *

ah 140 REM *

El 1508 Rf™M * Sy549152 TEXT (TR
YTEML'Y ™

5 160 GEM sestasanswantibia hw
R e

25 179 REM

3B 188 HEM

97 158 PRINTCHRS(147) : POKES3281
LB POKES4G, 7 :

5C 20@ PRINT'[DOWMZ, RIGHT|FLEAS
E WAIT - POKEING IN MACHINE
CODE"

58 210 GOSUB4ER: PORES3ZE0, 0

@8 220 PRINT" [CLR,DOWNZ.RIGHTZ]

UICK SEARCH M/C NOW TN MEMO

RY"

6C 238 PRINT™ [DOWNZ,RIGHT2]SELE
CT OPTION (1-3)"

13 24@ PRINT[DOWNZ,RIGHT2] (1)
SAVE CODE TO DISK®

CC 250 PRINT"([DOWN,RIGHTZ] (2} S
AVE OODE TO TAPE"

FF 260 PRINT" [DOWN,RIGHTZ2)(3) E
xir"

7F 270 GETAS: IFAS=""THENZ7Q

E8 200 A=VAL(A$):IFA<1CRASITHEN
27a

oC 290 IFA-3THEMN41Q

FF 200 A$="FREFARE CASSETTE FOR
SAVING" :D=1

SE 310 IFA=1THENA$="FLACE RECUI
RED DISK IN DRIVE":D=8

C@ 320 PRINT"([CLR.RIGHT]";A§:FR
INT™ [DOWN2, RIGHT3) PRESS ANY
KEY WHEN READY"

EE 33@ PCKEL98.0:WAIT198,1:PCKE
199.9

SA 340 REM —— SAVE MACHINE
CODE

D3 358 S5YS57812"0.SEARCH M/C".D
.1:REM * FILENAME *

E7 360 FOKEL93.@:POKE1%4,192:RE
M * START RDDRESS TO SAVE (%
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C64 PROGRAMMING

Cona) * ,76.8,1759 9,166,160,1,132,15.177,95,24
33 370 POKEL74,60:POKEL7S.193:R 60 540 DATA 175.160.6,105,0,2.2 @.B7,234,1957
EM * END ADDRESS TO SAVE-1 ( @1.44,208,244,162,4, 200, 185, 4FE 640 DATA 234,234,32,228,255,
$C17B) * @.2,1778 240.17.201,3.249,143, 201,32,
F2 3603 REM 23 S50 DATA 24@.11.157.58,193.2 200,932, 2309
C5 390 SYS62957:REM * PERFOIM S 32,209,192 ,89, 268, 242, 249, 22 R6 650 DATR 228,255.24@,251, 201
AVE * 5,192,7,240, 2726 3, 240,138,168, 2,177,95,179,
1E 420 REM 40 560 DATA 221.32.215,170, 162, 200, 177.95.2624
85 410 PRINT"[CLR.DOWN, RIGHT]OK 59.169,193.134.251.133,252.1 F7 662 DATR 197.21.208.4,2789,20
AY - SY549152. TEXT - TO SEAR 66.43, 165,44, 2408 ,240,2,176,44,132,73,32, 205,
CH BASIC" 46 570 DATA 16@.1.134.253.133.2 169, 169, 1940
25 420 BND 54,177,.253,208,3,76,116, 164, 2F 670 DATA 32.164,73.41.127.32
20 470 REM 141,54,193, 2320 ,71,171,201,34, 208,56, 165, 15,
36 440 REM CF 560 DATA 136,177.253.141.53, 73,255, 1668
AC 450 DEM 193,160, 4,140, 56,193,140, 57, ED 682 DATA 133.15.200,240,17.1
15 460 FORL-@TO19:CX~@: FORD=-@T0 193,177,251 ,2324 77.95,208,16,168,177,95,170,
15 : READA : CX=CH+A : POKEA9152+L 64 590 DATA 201,34,208,3,238,57 200, 177.95, 2183
*16+D, A - NEXTD .193,172,57,193,177, 251, 240, 31 €90 DATA 134.95,133,96,208,1
F& 470 POKES3209, (PEEK (53208 AN 37,141,555, 2257 61.76,.215.,178, 234 .16, 217,201
DIS)+1 40 669 DATA 193,172.56.193,177. ,255,240, 213, 2664
DC 480 READA: IFA< 3CXTHENPRINT'E 253,240,19,173,55, 193, 209, 25 98 7@@ DATA 36,15,48,209,56,233
RROR IN LINE";53@+({L*1@):STO 3.240.7.238.2671 ,127.17@8,132,73,16@, 255, 202,
P FS 610 DATA 56,193,160,4,208,21 249.8,200, 2164
BS 490 WEXTL 3,238,56,193, 208, 217, 17453, 62 7108 DATA 185,158,160,16,250,
7B 50@ RETURN 193.173.54,2%03 48, 245, 200, 185, 158, 160, 48, 18
70 S1@ REM ES 620 DATA 193,208.173.160.2.1 9.32.71.171.2267
BS 520 REM 77.253.133,20,200,177,253,13 2D 728 DATA 208,245.76,215.170,
6E 539 DATA 162.95.169.@,157.58 3,21,32,164,2299 2.0.0.0.0.8,72,17,160,687,74,
.193,202.16.250,165,157.48,3 D4 638 DATA 192.76.139,192,32.1 1324
READY
14 LSS E S E LTS EE RS TR 55@ LOoF LOA IHPELIFF .Y
] b QUICE SEARCH SOURCE + b ) EEZ DOHE
fels) e e * 570 STA STORAGE ., ¥
45 ¥ EY H.HIGGIHS - S28 T H
b1 e e e e ———— * S08 IHY
=E . LISTS BA=IC LIMES THAT - = EB5 CPY #£59
yia M COMTAIN THE GIVEHM TEXT. * s18 EHE LOOF
=8 e s e e —— . el EER2 ERROF
=16 ¥ SYS492152,. TEXET <0OF "TEMT") ¥ =38 DOHE CPY #7
166 I LISES ($FE> RHND <#FD>» * =15 EE:? EREOR
iln ;#***********#**#**#**#####%#* @ﬁ? JER CARRET
; e ¥
1268 F s LOx #STORAGE
145 OFG $FCO06 i=is) LDA #>STORAGE
1568 ; a0 ST *FB
13 INPBUFF ER) F8208 TiaA STA %$FC
176 FPRGMODE  Efld $30 c18 ;
1289 RESTHRT EQL $#A474 [P sMAIM LOOFP STARTS HERE.
i3:a SYHERF EQl #FAFBRE ?3@ sGET BASIC START IH <$FD)>
saa CARFET Eil) FAA0DV - P 15 JAHD CHECE HEST BYTE FOR EHD OF
13 FHOLIH EQ $AS1= =15 ;PROGEAM. IF ZERD THEW FIMISH
2@ GETIH EQ) FFFE4 v aE JYIA #A474 CREADY ).
228 FLAG EQi) £0F TR i
248 FORPHT EGL #4959 =1
258 LIHRPET Ecl) #EDCO s ) LDX FZE
EuB QuTOO Ecll £#RE47V =i ln] LOA #2C
78 EEYMHORD Ef) $RG2E Z1G START LDY #1
:ea ; s2a ST+ $FD
| % I =S STRH FFE
233 JCLEAR AREA AFTER MAIM PROGRAM | 248 LOA CEFD> .Y
318 FOR TEXT TD BE SEARCHED FOR. =03 EHE HEXT
328  GCHECE FOR DIRECT MODE«$9D=#+S0| 568  FIMISH JMF RESTART
228 JGET TEXT AFTEE SYS542152. FROM e ;
el NE ; THE IHPUT ELIFFEFR AHD STORE. 5321 JEEARCH BASIC FOR CHOSEH TEST
=254 JOUTPUT CAREIAGE FETURH. AMDO PUT 3?9 s IM STORRAGE AREA.
268 LSESTORAGE START IH «3FE>. SaE ;
27 H 218 3
288 o HEXT STA LIMKHI
298 <SEARCH LD #95 2320 DEY
SEE LOR #5 Sdia LDA <#£FD>».Y%
41a LOOFY STA STORAGE. & 9?@ STH LIHELD
420 DE, S50 LDY #4
4320 EFL LOOFY S706 STY COUMTLD
448 S0 LOOF& STY COURMTHI
454 LDA PRGMODE 990 LDA <fFB:».Y%
40 EMI OKRY 1866 e
478 ERROR JHMP SYHEERR 1818 EHE LOOPZ2
488 | 1626 LOOPY IHC COUMTHI
49E@ OkKAY LDOY #s 1628 LOoF2 LOY%Y COUHTHI
500 LOA IWHPEUFF .Y 16846 LOA cC<FFEI,Y
518 EFE 1858 BEQ LDOP2
520 EME ERROR 14 DOIIT STH MATCH
A LD #4 1678 LDY COuUMTLD
542 IHY 18282 LDA <sF0O> .Y




C64 PROGRAMMING

M

(00 = T B o T e T 0 00 = o LN R 8 P = S0 0 T O WO RS =S D
OO ADEOTsOe0EEDEEEeD00DD000DD

e o o e e o ke ot ik i o ik e s e o o e ok ke i ok ek o e o ek e e s ok o o [k e o [ ke

Ada b Bf bbb Jo B 0000 i Q0 G000 00 GO PRI PO PP PIP PP D P 1l e o e e b ek et (3

P = 50 D 0 =] Ty L P 0 o =

QORIADRIDIIRI@D@

5]

[

e

B D R ) T T B

-4

e e e o i ok e o o o ok e

DS SR

DT Tyt
Gl D

Ty
1N

[
T
Ly

0=

SOSODEDE 5SS S0 EEEEEEEEE CEE D

b (70 0 0 =0 T Py v DD 0 = i A s D D = SO LD

s e e o o o o e e s o o e o e o o e ek
A0 0 0000 €0 00 00 Q0 L0 00 DD = = == === s

BEQ LOOF4
LOA MATCH
CMF <$FD>.Y
BEQ LOOFPS
IHC COUMTLO
LDY &4

BHE LOOFE

L 0oPS IHC COUNTLO
EHE LOOFT

LO0P4 LD LIHELD
LDA LIHKEHI
BHE STHRET

HE HMO. BEIHG SERRCHED IH
AHD JSE TO FAR12 HMHICH

ES BASIC FOR LIME HO. IH
HO FUTS THE LIHE RDDEESS

0oP2 LOY #2
LOA <¥FD> .Y
STH #14
IHY
LDA <¥FO».Y
STH #15
JER LOODP 1A
JeE LD0F <

LOoP 16 JSR EFHOL I

;GET LIME LIHE ADDRESS IF wERD

: THEH PRIHMT CARREIRAGE FETUREH HHD
RTS. IF HOT THEH CHECE FOR FRESS
;0OF SPACE-BAR DR FUHASSTOR EEY
sAHD TAHEE AFFROFRIATE ACTION.

LOOF11 LD ##1
STY FLAG
LDOA <ESF».%
BEMR OUT
HIOF
HOP
HIOF
JER GETIH
EER CAREYOH
CHF #2 -
EER FIHISH
CHF =
EHE CARREYOH
JER GETIH
BER GETEEYZ2
CHFP #

EBER HISH
CMALH ROUTIHE 1w LIST H BRSIL
GLIME STARTS HERE. e v s v o e s s
SCOULD BE RE-MREITTEH BUT THIS
SWILL SUFFICE!
SGET LIHE HO. AHD PRINMT TO
JSCRPEEH USIHG $BDCD.LIST TEXT
SUSIHG FAB4Y.

¥

CARRYOM  LOY #2
LOA CESF3, Y

H
GETKEY:Z

S IninlEE
— — 0,

=
3
I

-

TH:

IHY

LDA <$SF>.Y
CHMF #15

BHE LOOF12
CFPH #14
BER LOOF13

LOOF12 BCS OUT
LOOF1:2 STY FORPHT
JSR LIHFET
LDA #+24
LOOFZ8 LDY FORFHT
AHD ##7F
LOOF1e JER OUTDO

CHP ##22

TG LG L g oD
IR o T L aa L o O ] ]

R A I e e el e o
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-
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-||E_:I1-',_I:S_i|"_-._‘| i I

-
e

15 S S

LN B e i e

pch S a0 a0 0 a0 DO T T NI T P T il 5 e el ph ok ok b b ek

RIS MIPIRI RIPI PO M PRI P TOPIRI PO RS PRI PRI DI PO P PRI PARI RO DI RIPI PO DI

A
0 T

Bl

AT

._,_- .
Bl B
o picn)

bl e 15
-

=
! '

=
L,

-
KL AR

3T

rf i e

—
—_

Ipapr
3:!"'-4

PAD3 P
LR F

G

LOOF14

ouT

A

ROUTIME TO LIST EAS
QSTURED IH

LUUPIﬁ

LOOF12
LOOP1S

EHE
LOA
EQF
STH
IHY
EEX
LDA
EHE
THEY
LDA
TAHX
IHY
LA
STH
STH
EHE
JHP

T

—_
i

momon

!

L=~ 00 T

S DOMZ=MZTO

O E TR

IC
TABLE AT #A

LOOF14
FLAG
#EFF
FLAG

ouT
CESF
LOOF1

CESF2.Y

v

;
b=

CESFL.Y
FSF

£E£01
LOOF11
CARFET

35

LOOF16
#E¥FF
LOOPL1&
FLAG
LOOF 1 &

HETF

FORFHT
#EFF

| LOOFLT

FEYHORD., Y
LOOF1S
LOOF13

{PRINT KEYWORD TO SCREEH

LDDFI?

i
X

JETORAGE FOR LIME LIME ADDRESS
POSITION IM LIME.AHD CHARACTER
BEING =SEARCHED FOR.AHD AL
BEEGIMMING OF TRABLE WHERE TEXT

IHY
L.OR
Erl
JER
BHE
JHF

; IS STORED.

Ell_._i T
BT
EYT
BT

ol T

= ri

EYT

USES AHOTHER

EEYMORD. Y
LOOF e
T
LODF1Y
CARRET

5]

25 BYTES TO HOLD
sTHE TE®T TO BE SERRCHED FDR.
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BLISTERING PACE / | A Soccer Simulator which
PIXEL PERFECT PASSING it

great fun to
play

SUPERB TACTICAL PLAY

Whatever your style of play may be, be it playing the Long Ball or
playing the Sweeper, your players will be in position to receive the
passes, control the midfield and tackle an advancing striker,
Each player on the field is an individual with a unique
combination of four attributes - Pace, Accuracy, Stamina and
Aggression. Watch out for the Brazilians at the International
level, they are dynamite.

* Full size multi-directional scrolling pitch with scanner
showing all the players on the field.

* Option to practice and learn ball control, take
corners and practice penalties,

* 5 Skill levels, International to Sunday League. The
levels of both teams set separately. The ultimate
challenge is the defeat of the star studded team of
Internationals by the Sunday League of no hopers.
A super human test of skill and concentration.

* One or two players option. * 4 distinct tactics.

* League competition for 1 to 8 players. Load and
Save League facilities,

* Simple controls to dribble, shoot, pass, chip or
head the ball or do a sliding tackle.

* Amazing ball simulation takes account of the ground and air friction. Direction
changing breeze at the higher skill levels

* O types of Corner kicks, Penalties, Yellow and Red cards and a host of other features AVAILABLE ON
like players getting tired by the end of the game, time wasting, injury time, etc. AMIGA £19.95
ATARI ST £19.95
CBM 64 Cassette £9.95
PLAYINGITISEASY CBM 64 Disk  £14.95
MASTERING IT WILL TAKE TIME - ALOTOFTIME  IEUCKCNRIEE

W \] 7 | ANCO SOFTWARE LTD, UNIT 10, BURNHAM TRADING ESTATE, LAWSON ROAD,
WL ' DARTFORD, KENT. Mail Order by Cheque, Postal Order, ACCESS or VISA.
Telephone No.: 0322 92513/92518. FAX No.: 0322 93422,



COMMODORE PC

PC Games

The PC is now a serious rival of the Amiga and C64 in

the games machine race, and it’s getting more popular

he IBM PC (and its com-
I patibles, that now include an
extensive range of CBM PCs)
is rapidly staking its claim as a games
machine. As you will see from the
selection of titles listed below, the PC
is not only a rival of the C64 and the
Amiga in selection and quality, but is
often the first machine a game is
released on. For example, Infocom’s
Battletech arrived for the PC in
January, but we're still waiting for the
other versions.

The PC obviously has an impres-
sive following in the States, and so
many of the games have American
origins, but are now beginning to find
a niche over here. So at last, PC owners
can put aside their spreadsheets and
databases and play a game.

The PC tends to attract strategy-
based games that are ideally suited to
a hard disk system. And remember,
a PC hard disk costs only £200, which
is only a third of the price of the Amiga
counterpart. The PC is an option
definitely worth considering.

all the time
By Tony Hetherington

based on the Battletech series of board
games, in which giant mechs (fighting
machines) slug it out with lasers,
machine guns and missiles.

You play Jason Youngblood, a
young trainee mech pilot who is faced
with a desperate mission when the
deadly Kurita warriors attack and
destroy your city. The only hope for
your Lyran Commonwealth is to find
the other survivors of the attack, and
then track down the secret store of
mech parts that will enable you to
launch a counter-attack.

During the game you will have to
infiltrate enemy bases, fight enemy
mechs in open combat, learn how to
repair and patch up your mechs and
party, and how to weed out the traitors
who try to sabotage your mission.

Also from Infocom: Superb text
adventures including The Hitch-
Hikers Guide to the Galaxy and the
Zork series.

| =iEkveRET

| —

AT N T

Diplomacy/ Leisure
Genius

Hn:rl:’s another game that’s become
a computer game, but this time

Cee funhif
aphios
M No

B L

Battletech/Infocom
(Activision)

Without doubt, Bartletech is one
of the best strategy, combat and
role-playing games you will ever play
on computer, and marks Infocom’s
transition from text-only adventures to
full role-playing games. The game is

Pool of Radiance/SSI (US
Gold)

D ungeons and Dragons is the cult
role-playing game, and so it was
inevitable that there would be a
computer game, Despite heavy com-
petition, SSI won the rights to do it.
Pool of Radiance was the first com-
puter role-playing game and, after an
initial learning stage, is unbeatable.
Here at last is the game system you
always wanted to play, with the
character classes, monsters and spells
that other systems copied, and all the
original’s characteristics of strength,
intelligence and so on.

The combat system can at first
seem very slow, especially when you're
up against an army of orcs, but this
SO0N Erows on you as it gives you time
to define and carry out your own

strategy and tactics. This becomes vital
when your magic users become strong
enough to start hurling around fire-
balls and lightning bolts.

What I particularly like about Pool
of Radiance are the unexpected sur-
prises that it throws at you - just when
you think you've got on top of things
and your confidence is growing, a trap,
a monster or some other equally
unpleasant situation puts you in your
place.

The game also shows the value of
a hard disk system as, after a lengthy
installation process, you can play and
save the game without ever changing
a disk.

Also from SSI - Questron Il, Star
Command and Stellar Crusade.

YOUR COMMODORE july 1989
34

_—

LSS



your aim is to lie, cheat and deceive
your opponents. You control one of
the major powers in Europe, circa
1870, and must use your limited armies
and fleets to take control of the
continent’s supply centres and com-
plete your domination of the world.

Unfortunately, six other human or
computer players have exactly the
same aims and ambitions. The only
way to succeed is to back up your
military might with deals and alliances,
and the instinct to know when to stab
your allies in the back just before they
plan to do it to you.

You only have two moves a year,
so you can’t afford to make any
mistakes in a game with secret orders
and simultaneous movement, conflict
and compromise. It’s the odds that
make the game so intriguing - seven
players (at least one computer con-
trolled) and only one winner, but you
can't win on your own. It's this that
forces you into alliances with your
enemies and to double cross your
friends.

The Games - Summer
Edition/Epyx (US Gold)

Eight events form the latest in the
“Games " series of games that play
just as well on the PC as they do on
other machines. This time it’s the turn
of the summer Olympic events that
weren't covered in Summer Games I
and [/, including diving, 400 metres
hurdles (C64 owners only 100 metres),
velodrome cycling (that means it’s
indoor), hammer throw, pole vault,
archery and the two tough gymnastic
events - the rings and the unparallel
bars.

Up to eight players can compete
for the gold, silver and bronze medals
in the latest of a series that seems to
have no end. This latest version, which
was released in the winter, boasts
improved 3D graphics to enhance the
already remarkable gameplay.

Also from Epyx - California Games,
World Games, Winter games, etc.

COMMODORE PC

NFL Challenge/ Xor
Corporation
must for fans of football

American-style. This imported
game is perhaps the best simulation
of NFL Football to date. The program
contains actual statistics for all 28 NFL
teams, and a selection of plays that
leaves other games on the bench.

NFL Challenge puts you firmly in
place as Head Coach and gives you
the chance to call all the plays, but
leaves the players to carry them out.
This gives you the chance to feel the
glory when long passes are caught for
touchdowns, and the misery when the
ball is turned over by a fumble.

You can play against either a
human or computer opponent, and
control all team selection and substi-
tution either for tactical reasons or to
fill gaps left by injured players.

Whatever the call, the players line
up and carry out the plays decided by
their coaches, but only as representa-
tions (Os and Xs) on the screen.

Also from Xor - Update disks to keep
the teams stats up to date.

Times of Lore/Origin
(Microprose)

his was one of the better attempts

to bring role-playing games to the
masses through combining the depth
and scope of a role-playing world with
the speed and reactions of arcade
EAMCES.

You begin the game in a tavern
knowing nothing of what lies ahead,
but soon you become immersed in a
guest to save the kingdom from hordes
of barbarians attacking from the south
and orcs invading from the north. All
your actions are controlled by joystick
movement, icon selection and choos-
ing between phrases to control con-
versations - in this game you must talk
to people as well as killing monsters.

Your first task takes you on a raid
to retrieve a magic item stolen by the
orcs in which you must fight your way
through their guards and creep up on
the camp site before striking. It’s the
need to organise your actions and the
enemies you face that sets this game
apart from all the other so-called
arcade adventures.

Also from Origin Systems -
Ultima V.

Kiaat de yeu W
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Battle Chess/ Interplay
(Electronic Arts)

ake a classic old game like chess

(and they don't come much older)
add some pretty graphics and anima-
tion and you've got a winner. It sounds
unlikely, but that’s exactly what
happened when Interplay produced
Battle Chess, a software classic.

It’s a program well known to
Amiga owners, but is also available
for the PC. It plays an average game
of chess, but when one piece takes
another they fight for the space with
some surprising results. For example,
the rooks turn into giant stone mons-
ters that pummel their opponents,
while the Queen has an impressive
array of magical powers, not to
mention a wonderfully feline walk!
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COMMODORE PC

Joan of Arc/Chip (US
Gold)

Jmm of Are is a must for strategy
gamers who crave power, as it
crowns you king of France. Your only
problem is that English forces and
their treacherous allies occupy half of
France. Your job is to turf them out
through skill on the battlefield, sword-
play, diplomatic skills and regal
justice.

At your disposal you have generals
(your best is Joan) to take charge of
your armies, spies to infiltrate and
assassinate your enemies, politicians to
talk to and deal with your adversaries,
provinces to tax to raise the money
to build armies, and executioners to
keep order and punish traitors.

The game uses action sequences to
determine the outcome of battles and
sieges. In these battles you use mouse,
joystick or keyboard control to scale
ladders, pour boiling oil on invaders,
challenge soldiers to duels and lead a
cavalry charge on a battlefield.

Joan of Arc features some stunning
graphics, a novel setting, a good
strategy base and playable arcade
sequences that directly affect the
course of the game where money,
power, subterfuge, military might and
diplomacy are of equal importance.

Also from US Gold - Heroes of the
Lance and PC Gold Hits (including
Leader Board).

battle tactics to use their strengths and
protect their weaknesses. However,
that’s not all - there are also puzzles
to solve, people to kill and mankind
(for what’s left of it) to save.

Apart from saving the world and
taking out anything or anybody that
gets in your way, you must organise
raids on gang headquarters to rescue
kidnapped mayors, find lost children
and rid farmers of the mutants that
plague them. If you do all this you
may be rewarded with some food,
weapons Or even a new party member.

The game reflects The Bard’s Tale
style of role-playing, but it's nice to
fight mutants for a change, instead of
the usual selection of orcs and
zombies.

Also from Interplay - Bard’s Tale I
and /1.

F19/ Microprose

light simulators have a special

significance for PC owners, as
using the Microsoft Simulator became
the recognised way of testing whether
a PC compatible was actually
compatible.

Even in terms of PC flight simu-
lators this is something special, as it
gives you the chance to fly a fighter
the US airforce won't even talk about.
It makes you wonder whether the
Kremlin has a PC!

The Stealth Fighter can be
launched from either land bases or
aircraft carriers, and fly missions
around America’s favourite warzones
~ that is, Libya, the Persian Gulf, the
North Cape and Central Europe.
Apart from the incredible attention to
detail and the pile of info and overlays
you are given to help you fly the plane,
the game gives you a choice of screen
views that includes the usual cockpit
view, as well as TactiVue, which
displays you and the target on the
screen, SlotVue lets you see the plane
and the flight path, but without the
gauges and TrakCam that magnifies
targets for a better view of the action.

There’s a choice of promotions and
medals for those who survive the
missions, so what more could you
want?

Also from Microprose - Gunship,
Silent Service, Airborne Ranger and
Pirates.

Wasteland/Interplay
(Electronic Arts)

’I‘his was the surprise of 1988 when
it appeared on the C64 in its 8§ disk
sides format. Set in a post-holocaust
environment, you must patrol what'’s
left of civilization as a Ranger and
battle with mutants and outlaws in a
very unfriendly world.

Part of the fun of this slick role-
playing game is to build up a party
armed with a wvariety of weapons
(anything you can find) and devise

Hardware requirements

The Commodore range of PCs is just
one of many so called IBM compat-
ibles. They're compatible because IBM
set the standard. However, it’s a very
curious standard as there are two
different disk sizes, three different
processors, three different standard
memory configurations and four types
of graphics display! The result of all
this is that most games have a label
somewhere on them that says some-
thing like this:

IBM, PC, XT, AT, Compag Tandy
1000 series, 3000, 4000, 512K; Sup-

ports CGA, EGA, VGA, Hercules
graphics, Supporis hard disk, required
DOS 2.0 or higher. Joystick
supported.

When buying a PC, it’s important
to check that it works with your
system, because some won't. Check
that you have the required memory,
and turn off any memory resident
programs such as Sidekick. Check also
that your graphics card is listed - if
it isn’t it won’t be supported - and
finally take a careful look at whether
a hard disk or twin floppy drives are
supported or required.
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Sprite

Librar

his month we're going to run
Tcircles around the sprites. The

CIRCLES sprites can be used
as individual sequences; for example,
the growing circle animation, if run
backwards, will create the effect of a
pebble being dropped in water.
Alternatively, you can overlay one
sprite over the other; the two dials if
overlayed will produce a clock effect.
Another useful effect is to expand the
x axis of the sprite, which will give
the illusion of 3D.

Table (Circle - Hires)

HEX DECIMAL DESCRIPTION
A0 - A4 160 - 164 Growing circle
A4 - AA 164 - 170 Rotate through
Y axis
AA-BO 170 - 176 Rotate through
X axis
Bl - BC 177 - 188 Dial large
hand
(clockwise)
BD-C8 189 -200 Dial small
hand
(clockwise)
C9-D4 201 - 212 Disappearing
Pie
D5-D7 213-215 Turning
windmill sail
DE-D9 216 - 217 Turning
spoked wheel
| DA 218 Globe
| DB 219  Ying Yang
| DC-DF 220 - 223 Turning arrow

Getting it all in

Type in the basic loader as published,

and SAVE IT - DON'T RUN IT, or

it will self-destruct. Before running the
' loader program, you'll need to reset
the computer and type directly the
following POKE43, 0:POKE44,
64:POKE16384, 0:NEW and press
return.

S

/

This month, Mike Benn shows how to run rings round

sprites

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 automatically save
itself as a block of data. If you reload
that data in the future, remember to
add a | after the device number. The
data is saved in the following location
$2800-337FF.

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

If only one or two sprites are
required then use this formula - (Sprite
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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
CIRCLES 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.
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LISTINGS

S/H SPRITE LIBRARY

PROGRAM: CIRCLES DISPLAY

a5 10 REM®ssssssssssssssssssann
-

31 2@ REHM* SPRITE LIRBARY DISPL
Ay =

@6 3@ REM= CIRCLES

-

CB 4@ EEntmlll--t-tﬁ!mn-----ttn
-

38 S@ POKESS,@:POKESE,40: X=X+1:
IFX=1THENLOAD"CIRCLES",8,1

EAa E@ U=53248:PRINT"CCLSICBLUICL
26COICSCRICREVIF? TO STOF AN
IMATION™

EC 7@ POKEWV+21,15:POKEV+23,10:P
OKEU+29, 12: POKEU+32, 1: POKEU+
33,1:POXKEV+33,0

4@ B@ POKEU+40,@: POKEU+41,@:POK
Eu+42,@: POKEU,70@: POKEV+1,15@
: POKEU+2, 120 : POKEV+3, 15@

S5a 9@ POKEU+4,170:POKEU+5,150:F
OKEU+E, 248 : POKEU+7, 150 -}

g0 1@@ INPUT"CHOMICCDISTART SPR
ITE":S: INPUT"ENDO SPRITE";E: 1
NPUT"OELAY™ ;D

4yC 118 FORSP=STOE:FORT=@TOD:MNEX
T:PRINT"[CHOMI"TABC(23)"SPRITE
NO.=":5P: POKEEQ4Q,5P

B7 12@ POKE2@41,5FP:POKE=Z@42,5P:
POXKE2@43,SP:NEXT: GETKS: IFKS=
"CF7I1"THEN1G@

30 13@ GOTOLl1@

PROGRAM: CIRCLES DATA

AF
4B
A3
F@
CE
a3

2E

lm REHI FEasSSsESESSEESEEEEERES

20 REM* SPRITE LIRBARY

-

30 REM®  ——m—mee———————

-

49 REM* CIRCLES SPRITES
-

S@ REM* BASIC DATA LOADER

ER REM™ SFRITES DESIGNED BY

7@ RER®= MIKE BENN

CS
oo
83

HF

38

o3

37

Ce
o7

oCc

02
23
58
c7

23

1B
52
2E

CS

63
7F

Cil
sSC
B4
FS
51
EC
2F
a6
a5

cB

F1

9B

91
Fl

39

OO REMSSssssssassbssssssssnss
-

3@ BL=255
2

1@@ FOR L=@ TO BL:CX=0:FOR D
=3 TO 15

11@ READ A:IF A*255THENPRINT
"NUMBER TO LARGE";LN+(L*103:
STOP

120 CX=CX+A:POKE SA+L*16+0,.A
:NEXT O

13@ READ A:IF A><CX THENPRIN
TU"ERROR IN LIME®;LM+(L*10):5
TOP

148 NEXTL: POKE43, @: POKE'4, 4@
: POKE4S, @: POKEYE, 56

150 SAVE"CIRCLES",B,1:ENO

152 REM®==#sssssssssssnsanaas
SesEsEENEEE

155 REM TAFPE USERS WILL HAUE
T0 CHANGE DEVICE N
UMBER FROM 8 TO 1

157 REM®®S4ssassasssssssssss
LR L B L L b L 5 2 3

:LN=12@ :SA=l1@2%

160 DATA 9,0,0,0,0,0,0,0,0,0
,B,0.0,0,0,0,0

170 OATA ©,0,0,0,0,0,2,2,2,0
.@8,8,0,0,8,16, 16

16@ DATA 0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0

152 DATA 0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,238,238

200 DATA 0,0,0,02,0,2,2,0,0,0
.2,0,0,0,0,0,0

210 DATA ©0,9,0,0,0,0,0,0,0,2
8,0,0,34,0,0,34,36

220 DATA ©,0,34,0,0,28,0,0,0
,0,0,2,02,0,0,0,62

230 DATA 0,0,2,0,0,0,2,0,0,0
,2,8,8,0,0,251,251

242 DATA 0,0,2,0,9,02,0,0,0,0
,@,@,B,ﬂ,m,ﬂ,ﬂ

25@ DATA 124,0,1,131,0,2,0,1
28,2,0,128,4,0,64,4,0,568

26@ Dala B4,4,0,54,2,0,128,2
,8,128,1,131,0,0, 124, 2,648
270 DATA 2,0,0,0,0,0,0,0,2,8
,0,0,0,0,0,0,0

28@ DATA ©0,0,0,0,0,0,0,56,0,
@,6196,0,3,1,128,4,390

29@ DATA ©,54,4,0,64,8,0,32,
16,0,16,16,8, 16, 16,08,252

3ge DaTm 16,16,0,16,8,0,32,4
,@,64,4,0,64,3,1,128, 356

31@ DATA @,19E6,2,0,56,0,0,0,
2,0,0,0,0,0,0,20,27%

320 DATA 0,127,0,1,128,192,2
,@,32,4,0,16,8,0,8,8,526

33@ DaTA @,B8,16,0,4,32,0,2,3
2,0,2,32,0,2,32,0, 162

34@ DATa 2,32,08,2,32,0,2,32,
®,2,16,0,4,8,0,8, 140

35¢ DaTA 8,0,8,4,0,16,2,0,32
,1,128,192,0@,127,0,1,519

360 DATA ©,28,0,0,93,0,0, 128
.128,1,@,64,2,0,32,2, 4684

37¢ DaTA 0,32,%,0,16,4,0,16,
8,0,8,8,0,8,8,0,112

38@ DATa 8,8,0,8,8,0,8,4,0,1
6,4,2,18,2,0,32,114

392 DATa 2,@,32,1,0,654,0,128
,1¢8,0,99,0,0,28,0, 145,627
4p@ DATA 2,8,0,0,20,2,0,34,0
,0,34,0,0,65,0,0, 161

76

HE

Al
EE
CC
a2
Fo@
B3

2b

7E

15

17

g8
g2
ag
E4
33
A
or
83
ca
AD
94
D1

36

0B
B7
33
DA
B3
B3
21
06
cs
=)

ES

41@ DATA 65,0,0,65,0,0,1268,1
28,0,128,128,0,128, 128,90, 128
, 1026

42Q DATe 128,0,128,128,0,128
.128,0,128,178,0,65,0,0,65,0
, 1026

43@ DAaTAa ©,65,0,0,34%,0,0, 34,
@,0,20,0,0,8,2,229,330

4y4@ DATA ©,8,0,0,8,0,0,8,0,0
,8,0,0,8,0,0,40

4S@ DATA 8,0,0,8,2,2,8,0,0,8
,0,0,8,0,0,8,48

46@ DATA 0,0,8,0,0,8,0,0,8,0
,8,8,0,0,8,0,40

470 DATA ©,8,0,0,8,0,0,8,0,0
,8,0,0,8,0,109, 143

4e@ Dala 0,8,0,2,20,0,2,34,0
,@,34,8,8,65,0,0,161

49@ DATA 65,0,@,65,0,0,128,1
28,0,128,128,0,128,128,0,128
, 1826

Sg@ DATA 128,0,128,129,0,128
,128,@,128,128,0,65,0,0,65,0
.less

s1@ DATA @,65,0,0@,34,0,0,34,
®,0,20,2,0,8,0,118,272

520 DATA ©,28,0,0,99,0,0,128

,128,1,0,64,2,0,32,2,484

53 DATA ©,32,4,0,16,4,0,16,
g,0,8,8,0,8,8,0,112

S4@ DATA B,8,@,8,8,0,8,4,8,1
6,4,0,16,2,@,32,114

ss@ DATm 2,0,32,1,0,64,0,128
128,02,99,0,0,28,0, 144,626
SE@ DATA ©,127,0,1,128,192,2
®,32,4,0,16,8,08,8,8,526

570 DATA ©,8,16,0,4,32,0,2,3
2,0,2,32,0,2,32,0, 162

see@ DATA 2,32,0,2,32,0,2,32,
@, 2, 16,0,4,08,0,8, 140

53p DATA B,0,8,4,0,16,2,0,32
,1,128,192,0,127,0,97,615
0@ DATm ©,0,0,0,0,0,0,62,0,
®,193,128,3,0,96,4, 466

1@ DATA ©,16,8,0,8,16,0,4,1
6,0,4,32,0,2,32,0,138

620 DATA 2,32,0,2,16,0,4,16,
®,4,8,08,8,4,0,16,112

630 DATA 3,0,96,@,193,128,0,
62,0,0,2,0,0,2,0, 140,622
4@ DATA ©0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0

650 DATA ©,0,@,127,2,3,128,2

24,12,0,24,16,@8,4,32,0,570
EE@ DATA 2,16,0,4,12,0,24, 3,
128,224,0,127,2,2,0,0,548
672 DaTe 0,0,0,0,0,0,0,02,0,0
0.0.0,0, 0,223,223

8@ DaTa 0,0,2,0,0,0,0,0,8,0
,0,9,0,0,0,8,@

§9@ DATA ©,0,0,2,2,2,2,2,2,0
,B,8,8,.@ 63,255,318

70@ DATA 254,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,8,254%

710 DATA 0,0,2,0,0,0,0,8,2,0
,2,0,8,@,@,186, 186

720 OATA @,0,0,0,0,0,0,0,8,0
,2,0,0,0,0,2,0@

730 DATA 0,0,0,127,0,3, 128,
24,12,9,24,16,08,4,32,0,572
740 DATA 2,16.0.4,12,0,24,3,
1EB,.884.0,187.0,0,0,0, 540
750 DATA 0,0,0,0,0,0,0,0,0,0@
,0,0,0,0,08,21,21

7E@ DATA ©,0,0,0,0,0,0,82,0,
@,183,128,3,08,95, 4,486
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LISTINGS

@F
Ec
D1
oo
32
4B

23
67
9B
E3
us
E@
BER
SB
CD
EC
78
23
]3]
E4
EC
38
83
1C
1F
E@
18
B9
Ba

B3

BE
71
c2
81
EF
E2

ga

78

77@ DATA ©,16,8,0,8,16,0,4,1
5,8,4,32,0,2,32,0,138

78@ DATA 2,32,0,2,16,0,4, 15,
®,4,8,2,8,4,8,16,112

790 DATA 3,0,96,@,193,128,0,
§2,0,0,0,0,02,0,2,46,528

80@ DATA ©,127,0,1,128,192,2
,8,32,4,0,16,8,0,8,8,526

812 DATA @,8,165,0,4,32,0,2,3
2,8,2,32,0,2,32,0, 162

820 DATA 2,32,0,2,32,0,2,32,
e,2,16,0,4,8,0,8, 140

830 DATA B8,0,8,4,0,16,2,0,32
,1,128,192,@, 127,0,242, 76@
g4@ DATA @,127,9,1,136,192,2
,8,32,4,8,16,8,8,8,8,558

BS@ DATA B,8,16,8,4,32,8,2,3
2,8,2,32,0,2,32,8,202

BE@ DATA 2,32,0,2,32,0,2,32,
®,2,16,0,4,8,0,8, 140

87@ DATA 8,0,8,4,0,16,2,0,32
,1,128,192,0,127,0, 19,627
BE@ DATA ©,127,@,1,136,192,2
,B,32,4,1,16,8,1,8,8, 544

B92 DATA 2,8,15,2,%,32,4,.2,.3
2,4,2,32,0,2,32,8, 182

90@ DATA 2,32,0,2,32,0,2, 32,
e,2,16,0,4,8,@,8, 140

912 DATA B,2,8,4,8,16,2,8,32
,1,128,192,@,127,0,119,637
920 DATA 2,127,0,1,136,192,2
,8,32,4,0,16,8,8,8,8,542

930 DATA @,8,16,0,36,32,0,66
,32,1,13@,32,28,2,32,8,397
s4e DATa 2,32,0,2,32,0,2,32,
®,2,16,0,4,8,0,8, 140

9s@ DATA B,0,8,%,0,16,2,0,32
,1,128,192,8,127,0,252,77@
S6@ DATA @,127,0,1,136,192,2
,8,32,4,0,16,8,0,8,8,542

972 DATA @,8,16,0,4,32,0,2,3
2,0,2,32,0,2,32,11,173

98¢ DATm 25@,32,0,2,32,0,2,3
2,0,2,16,2,4,8,2,8, 368

99@ DATA B,0,8,4,0,16,2,0,32
,1,128,192,0,127,9@,243, 761
ieee DaTa ©,127,0,1,136,19:2,"
2,8,32,4,0,16,8,0,8,8,542
1910 DATA ©,8,1E6,8,4,32,0,2,
32,e0,2,32,0,2,32,8,170

1020 DATA 2,32,2,2,328,1,130,
32,0,66,16,8,36,8,0,8, 367
103@ DATA B,0,8,4,0,16,2,0,3
2,1,128,192,0,127,0,116,634
1e40 DATA @,127,0,1,135,192,
2,8,32,4,0,16,8,0,8,8,542
10S@ DATA 0,8,16,0,4,32,0,2,
32,0,2,32,0,2,32,8,17@

1060 DATA 2,32,0,2,32,4,2,32
,4,2,16,2,4,8,2,8, 152

1070 DATA B,1,8,4,1,16,2,0,3
2,1,128,192,0,127,0,51,571
1080 DATA ©,127,0,1,136, 1592,
2,8,32,4,0,16,8,0,8,8, 542
1@9@ DATA ©,8,16,0,4,32,0,2,
32,0,2,32,8,2,32,8,170

110@ DATA 2,32,0,2,32,8,2,32
,8,2,16,8,4,8,8,8,172

111¢ DaTA B8,B8,B,4,8,16,2,8,3
2,1,128,192,0, 127,0,95,637
112@ DATA @,127,0,1,136, 192,
2,8,32,4,0,16,8,0,8,8,542
1130 DATA 0,8,16,0,4,32,0,2,

32,0,2,32,0,2,32,8,170
1149 DATA 2,32,0,2,32,16,2,3
2,16,2,16,32,4,8,32,8,236

CE

21

52

(=

cA
E9
4uc
FB
ES
11

79
E@
Co
SA
27
43
4s
EB
o1
AF

AR

4@

76
=¥

4@

FH
=10
BF

7B

1@
%1
Fi=

EX

48

AS
43

1150 DATA B,64,8,%,64,16,2,0
,32,1,128,192,@,127,0, 72, 716

116@ DATA 0,127 ,0,1,136, 192,
2,832, 4,90,.16,8,0,8.8.54¢2
117@ DAaTA @,8,16,0,4,32,0,2,
32,e,2,32,8,2,32,8,170

1182 DaTa 2,32,32,2,32,192,2
,33,0,2,18,0,4,8,0,8,367
1192 DaTm B8,2,8,4,0,16,2,0,3
2.,1,128,1%2,0,127,8,24,542
12e@ DATa @,127,0,1,136,1392,
£,8,32,4,08,16,8,@,8,8,542
121@ DATA @,B,16,0,4,32,0,2,
Jz,@,2,32,8,2,47,232,409
1220 DaTa 2,32,0,2,32,8,2,32
,0,2,16,0,4,08,8,8, 142

i23@ DaTa B,0,8,4,0,16,2,0,3
2,1,128,1582,0,127,@,231,7489
124@ DATA ©,127,0,1,135,152,
2,8,32,4,0,16,8,0,8,8,542
1250 DAaTA @.8,18,@8,4,33,0,2,
32,182,2,32,32,2,32,8,397
1268 DaTIn 2,32,0,2,32,0,2,38
.@.2,16,0,4,8,0,8, 140

i27e¢ DAaTa B8,0,8,4,0,16,2,0,3
2,1,128,1%82,0,127,@,33,551
1£6B@ DATR ©,127,0,1,136,192,
2,8,32,4,64,16,8,64,8,8,670
1290 DATA 32.8,16,32.,4,32, 16
,2,32,16,2,32,0,2,32,8,266
13e¢@ DaTa 2,32,0,2,32,0,2,32
,0,2,16,0,4,.8,0,8, 140

131@ DATA B,0,8,4,0,16,2,0,3
2,1,128,192,0,127,0,48,566
1320 DAaTa @,127.0,1,1386, 192,
3,8,160,4,123,16,8,0,8,8, 800
133@ DATA 8,8,20,8,20,34,8,3
4. 32,8,2,32,0,2,56,8,280
1349 DATA 14,32.0.2.32,0,2,3
4.98,34,20,2,20,8,0,8,206
1350 DATA B8,0,8,4,128, 144, 3,
8,96,1,138,1%2,Q, 127,0, 7,862

1360 DATA ©,127,@,1,136,192,
3,8,160,4,129,16,8,0,8,8, 800

1370 DATA ©,8,20,2,20,34,4,3
4,32,4,2,32,0,2,56,8,258
138@ DATA 14,32,0,2,32,0,2,3
4,@,34,20,0,20,8,8,8,206
1399 DATA B,0,8,4, 126, 144, 3,
e,%6,1,136,192,08,127,0,129,9
B4

1408 DATA 0,127,0,1,136,132,
3,8,16@,4,129,16,8,@,8,8, 800
141@ DATA ©,8,20,0,20,34,9,3
4.32,1,138,32,2,2,56,8,373
142¢ DATA 14,32,0,2,32,8,2,3
4,@,34,20,0,20,8,0,8, 206
1430 DaTA B;0,8,4,128, 144,3,
B,95,1,136,192,@,127,0,131,9
A=

1442 DATA ®,127,0,1,136, 1352,
3.8.16@.4.129,.16.8,0,.8,8. 800
1450 DATA O,8,20,0,20,34.0,3
4,632,0,2,32,0,2,56,11,251
14652 DATA 2©6,32,0,2,32,0,2,
34.@,34,7@,0,20,8, 8,8, 396
14708 DATA B.,@,8,4, 128, 144,13,
g.,86,1,136,192,8,127,8,183,3
S8

1482 DATA ©,127,0,1,136, 192,
3,8,16@,4,129,16,68,@,8, 8,800

1490 DATA @,8,20,0,20,34,0,3
4,32,0,2,32,0,2,56,8,246
1S@@ DATA 14,32,2,2,32,1,130
,34,@,34,29,0,202,8,0,8,337

= [=]

20

20
F3
2A

F7

BE
B3

A

AF

76
12

01

87

FE

EE6
BB

dF:

Y44
8o

Y

s7

sa8
18

12

BF

E7

Do

3E

FB

EE

1518 DATA B,0,8,%,128, 144, 3,
B,95,1,136,182,0, 127,08, 7,862

152@ DATA ©,127,0,1,136,192,
31,8,1e0,4,129,165,8,0,8,8,800

1530 DATA @,8,20,0,20,34,0,3
4,32,0,2,32,0,2,56,8,248
1543 DATA 14,32,@,2,32,4,2,3
4,4, ,34,20,2,20,8,0,8,216
1S5@ DATA B,0,8,4,128,144,3,
8,96,1,136,192,0,127,2,161,1
216 _

1S6@ DATA @,127,0,1,136,1%2,
3,\,160@,4,129,16,8,0,8,8,800

1572 DATA ©,8,20,0,20,34,0,3
4,32,0,2,32,0,2,56,8,248
1580 DATA 14,32,0,2,32,8,2,3
4,8,34,20,8,20,8,8,8,238
1590 DATA B,0,8,4,128, 144, 3,
8,96,1,136,192,0,127,0,254, 1
109

16@@ DATA ©,127,0,1,136,192,
3,\8,160,4,129,16,8,0,8,8, 800

1610 DATA ©,8,20,0,20,34,0,3
4,32,0,2,32,0,2,56,8,248
1628 DATA 14,32,@,2,32,1E,2,
34,16, 34,20,32,20,8,0,8,272
163@ DATA B8,8,8,4, 128, 144, 3,
8,96,1,136,1982,0,127,0,167,1
o2z

164@ DATA ©,127,0,1,136,192,
3,8,1E0,4,129,16,8,0,8,8,800

1650 DATA @.B,E@.E.Em.3%¥ﬂ,3

4,32,08,2,32,0,2,56,8,244
166@ DATA 14,32,32,2,32,192,
e,34,9,34,20,0,209,8,8,8,430
167@ DATA B,0,8,4,128,144,3,
B,36,1,136,182,@,127,@,153,1
eas

168@ DATA ©,127,0,1,136, 192,
3,8,160,4,129,16,8,@,8,8,6000

1650 DATA ©,8,20,0,20,34,0,3
4,32,0,2,32,0,2,57,232,473
17@@ DATA 14,32,0,2,32,0,2,3
4.2,34,20,0,20,8,0,8,206
171@ DATA B,0,8,4, 128,144, 3,
8,s86,1,136,192,0,127,0,57,91
2

1720 DATA ©,127,0,1,135,192,
3,8,160,4,129,16,8,0,8,8,800

1732 DATA ©,8,20,0,20,34,@,3
4,32,192,2,32,32,2,56,8,472
174@ DPTA 14,32,0,2,32,0,2,3
4,0,34,20,0,20,8,0,8,206
1750 DATA B8,0,8,4,128,144,3,
B,96,1,136,192,0,127,0,217,1
272

1760 DATA @,127,0,1,13E, 192,
3,8,160,4,129,16,8,0,8,8, 800

1770 DaTA @,8,20,32,20,34, 16
,34,32,16,2,32,0,2,56,8, 312
178@ DATa 14,32,0,2,32,0,2,3

4,8,34,20,0,20,8,08,8,206
1790 DATA B,0,8,4,128,144,3,
e,%6,1,136,192,0,127,0,153,1
ees

1800 DATA @,127,@,0,255,128,
3,255,224, 7,255,240, 15,2855, 2
48,15, 2027

181@ DATA 255,248, 31,255,252
,31,255, 252,63, 255, 254,63, 25
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LISTINGS

er

4e

DE

BE

o7

5A

1B

40

aF

26

03

FB

=3

8Cc

CB

AD

ce

13

B3

75

AF

3E

B3

&0

BA

5,254,563, 255, 3041

1820 DATA 254,63,255,254,63,
255, 254, 31, 255, 252, 31,255, 85
2,15, 255, 248, 2992

183@ DATA 1S,255,248,7,855,2
4@, 3,255,224, 0,255, 128,0, 127
B, 222, 2234

1840 DATA ©,112,0,0,240,64,3
24@,224,7,841,240,15, 241,24
8,15,183@

185@ DATA 243,248,31,243,252
,31,247,252,63,247,254,63, 24
7,254,63,255,2993

186@ DATA 254,63,255,254,63,
255,254, 31, 855, 852, 31,255,285
2,155,255, 248, 2992

1879 DATA 15,25S,248,7,255,2
4@,3,255,224,0,255,128,0, 127
,@,223,2235

1660 DATA ©,112,0,0,240,0,3,

240,0,7,240,0, 15,240, 0, 15,11
12

1890 DATA 24@,24,31,240,60,3
1,240, 124,63, 241, 254,63, 243,

254,63, 247, 2418

130@ DATA 254,63,255,254,63,

255, 254, 31, 255,252, 31,255, 25
2,15,255, 248, 2982

1810 DATA 15,255,248,7,255,2
4@, 3,255,224, @,255, 128,09, 127
,@,226,2238

192@ DATA @,112,0,0,240,0,3,

24@,0,7,240,0, 15,240,0,15, 11
12

1930 DATA 2408,0,31,240,0,31,
240, 0, ,63,240,0,63,24@,0,63,2
2, 1691

194@ DATA ©,63,255,254,63,25
5,254, 31,255, 252, 31, 255, 252,
15,255,248, 2738

195@ DATA 1S,255,248,7,2855,2

4@, 3,255,224, 0,255, 128, 0, 127
,0,70, 2082

196@ DATA ©,112,0,0,240,0,3,
240,0,7,240,0,15,24@,0,15,11
12

137@ DATA 24@,@,31,248,@,31, -
240,0,63,240,0,63,240,8,63,2

40, 1691

1580 DATA @,53,252,0,63,255,
@,31,255, 128, 31,255, 192, 15,2
55,284, 2019

199@ DATA 1S,255,240,7,255,2
4@, 3,255, 284,@,255,128,0, 127
,@,210, 2214

2000 DATA 2,112,0,0,240,0,3,
240,0,7,2402,0,15,240,2, 15,11
12

2010 DATA 24@,8,31,240,0,31,
240,0,63,240,0,63,240,0,63,2
4@, 1691

2020 DATA ©,63,240,0,63,248,
@,31,252,0,31,252,0@, 15,254, 0
, 1449

2030 DATA 1S5,254,0,7,255,0,3
,255,0,0,255,0,0,127,0, 12,11
83

2040 DATA ©,112,0,0,240,0, 3,
240,8,7,240,0, 15,240, 0, 15,11
12

2050 DATA 240,0,31,24@,0, 31,
240,0,63,240,@,63,240,0,63, 2
4@, 1691

2060 DATA @,63,240,0, 663,240,

@,31,240,0,31,240,0,15,240,0
, 1483

2072 DATA 15,24@,0,7,240,0,3
,B40,0,0,240,9,0,112,0,201,1
228

BC

AE

Ca

Al

a4

a3

B3
21

EC

3B

OF
a8

FB

BO
27
a5

43

(211
aF
70

3E

E3

EE2

78
CE

JC

03
16

an

sa

23

a5

2e80 DATA 2,112,0,0,24@,0,3,
24@. @, 7,240@,8, 15,248,08, 15,11

12

2090 DATA 240,0,31,240,0, 31,
240,0,63,240,0,63,240,0,63,2
4@, 1691

2100 DATA @,63,240,0,63,224,
@,31,224,0,31,224,0,15,192,0
, 1307

2110 DATA 15,192,0,7,192,0,3
,128,0,@,128,0,0,0,0, 94, 759
2120 DATA @,112,0,0,240,0,3,
240,0,7,240,0, 15, 240,0, 15,11
12

2130 DATA 240,0,31,240,0,31,
240,@,63,240,0,63,240,0,63,2
4@, 1691

2149 DATA @,63,224,0,63,128,
®,30,0,0,24,0,0,0,0,0,532
215@ DATA 0,0,0,0,0,2,0,0,0,
2,0,0,0,0,0,20,20

216@ DATA ©,112,0,0,240,0,3,
240,0,7,240,0, 15,240,0,15, 11
12

2170 DATA 240,0,31,240,0,31,
24@,0,63,240,0,63,24@,0,63,2
4@, 1691

2180 DATA 0,0,0,0,0,0,0,0,0,
2,0,0,0,0,0,0,0

2150 DATA ©,0,0,08,8,0,0,0,0,
2,0,0,0,0,0,20,20

2200 DATA @,112,0,0,240,0,3,
242,0,7,240,0,7,240,0,3, 1032

2210 DATA 240,0,1,242,0,0,24
@,0,0,112,@,0,48,0,0, 16,8387
2220 DATR 0,0.0,0,0,0,0,0,0,
2,0,0,0,0,0,0,0

2230 DATA 0,0,0,0,0,0,0,0,0,
2,0,0,0,0,0,136,136

2240 DATA ©,112,0,0,240,0,1,
240,0,1,240,0,0,240,0,0,1074

2250 DaTAa 112,0,0, 11&,@,@,%3
,0,0,48,0,0,16,0,0, 16,352
P26@ DATA ©,0,0,0,0,02,2,02,2,
2.0,2,0,0,0,0,0
2270 DATA ©,9,0,0,0,0,0,0,0,
2,2,0,0,2,2,5,5

228@ DATA 2,0,0
128,160 ,4,65, 16

,1,128,192,2,
,8,65,8,8,785
2280 DATA 34,8,4,34,8,3,20,4
8,0,212,192,0,63,0,0,28,654
2300 DATA ©,0,126,0,1,143,12
8,6,20,96,24,34,16,16,34,8,6
58

2310 DATA B,65,8,4,65,16,2,1
28,160,1,0,64,0,0,@,178,693
2320 DATA @,15,0,0,8,192,0,8
,32,4,8,16,10,8,32,9, 342
2330 DATA B,E64%,16,136,128,32
.73,0,32,42,0,32,26,0,63,255
, 903

2340 DATA 254,0,28,2,0,42,2,
@,73,2,0,136,132,1,8,72,752
2350 DATA 2,8,56,4,8,0,2,8,0
,1,136,0,0,120,0,226,571
236@ DATA ©,127,9,0, 128, 128,
@,128,128,0,65,0,0,65,08,8,76
5

2370 DATA 34,0,2%,34%,12,38,2
@,s0,33, 148, 194, 32,127,2, 32,
28, BO8

238@ DATA 2,32,127,2,33,148,
194,38, 20,50, 2%, 34, 12,0,34,0
, 750

2350 DATA ©,65,0,0,65,0,0,12
|,128,0,128,128,0,127,0,112,
B81

SA

04

7C

BY

EE

34

Ty

-]

i

15

21

FS

=1

ce

28

=18

EC
AS
27
FD
33
48
ac
FE
56
1F
03
F3
D1
iE
El

BE

24@® DATA ©,127,0,1,13E,192,
2,8,32,4,8,16,10,8,40,9,593
2410 DATA B,72,16,136,132,32
,73,2,32,42,2,32,28,2,63,255
,927

242@ DATA 254,32,28,2,32,42,
2,32,73,2,16,136,132,9,8,72,
872

2430 DATA 12,8,56,4,8,16,2,8
,32,1,136,192,0,127,0,91,691

2u4@ DATA ©,127,0,1,128,192,
2,128,160,4,65,16,8,65,68,8,5
12

2450 DATA 34,8,20,34,12,35,2
@,5@,32,212,194,32,43,2,32,2
8,788

2460 DATA 2,32,106,2,33,149,
130, 38,820,398, 24, 34,20,8,34,8
,738

2470 DATA B,65,8,4,65,16,2,1
£8,160,1,128,192,0,127,0, 224
,1128

2480 DATA ©,127,@,1,172,182,
2,107,32,4,156,144,13,8,88,1

1,1057

2490 DATA B,1@4,18,201,164,3
4 B2,34,36,8,18,36,8,168,63,2
55, 1867

2sp@ DATA 254,36,8,18,36,62,
18,134,201, 162,19,8,100,13,8,
88,1065

£51@ DATA B,136,72,4,92, 144,
2,107,32,1,152,192,0,127,0,2
53,1322

2520 DATA @,63,0@,1,240,192,3
,284,32,7,182,16,15,128,8,15
,1136

2530 DaTA @.8,31,0,4,63,0,2,
63,128,2,63,224,2,63, 252,905

254@ DATA 2,63,254,2,63,855,
2 63,255, 13@,31,255,132,15,2
55,136,1913

255@ DAaTAa 15,255,136,7,2855,1
5,3,254,32,1,252,192,0,127,0
,215, 1760

2560 DATA ©,16,0,0,8,0,0,60,
e,0,200,0,1,16,0,2,303

2578 DATA ©,0,2,0,0,4,0,0,8,
@,0,8,0,0,8,02,30

258@ DaTA 0.8,0,0,8,0,0,4,0,
2,2,0,0,2,0,0,24

2580 DATA 1,0,0,@,1592,0,0,48
,0,0,0,0,0,0,0,48, 2689

2600 DATA 0.0,0,0,0,0,0,62,0
,@,193,128,1,0,64,2,450

2612 DATA @,32,2,2,32,4,0,16
,8,0,8,8,0,42,8,0, 160

2620 DATA 28,02,0,8,0,0,0,0,0
,0,0,0,0,0,0,0,36

2632 DATA 0,0,0,0,0,0,0,0,0,
2.2,0,0,0,0,64,64

2640 DATA ©.2.2,0,0,0,0,6,0,
®,1,128,@,0,64,@,199

2652 DATA @,32,0,0,32,0,0,16
. 0,0,8,0,0,8,0,0,96

2660 DATA B8,0,0,8,0,0,8,0,0,
16,2,0,32,0,0,32, 104

2672 DATA @,%4,64,2,9,128,0,3
2,0,0,8,0,0,4,0,73,320

2680 DATA ©,0,0,0,0,0,0,0,0,
2,0,0,0,0,0,0,0

2650 DATA 0,0,0,0,0,2,0,0,0,
®2,2,8,0,0,28,0,36

2700 DAIA B8,42,0,8,8,0,8,4,0
,16,2,@,32,2,0,32,162

271@ DATA 1,0,64,@,193,128,0
,62,0,0,0,0,0,0,0,0,448
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NOW

ONLY

£34.99

POST FREE

AR .V

6 Seconds!!

THE ULTIMATE BACKUP CARTRIDGE GOES ONE BETTEB...

EVEN MORE POWERFUL, MORE FRIENDLY & NOW EVEN MORE FEATURES!

ALL FEATURES AVAILABLE TO TAPE OR DISK

USERS.
ACTION REPLAY Mk V differs from all other cartridges because it combines
an 8K RAM with a FULL 32K operating system ROM. That means that ALL features
are INSTANTLY AVAILABLE AT ALL TIMES.

WARNING!! Other systems use outdated technology which severly limits
performance, Action Replay's state of the art hardware gives you MORE POWER,
MORE SPEED. MORE FACILITIES than any other cartridge. There really is no
comparison. Here are just some of the features...

+ TURBO RELOAD Action Replay Mk V has 2 uniqgue Turbo Loaders - "Ramloader”
& "Warp 25". Both work at up to 25 times normal speed! ~ PRINTER DUMP freeze
any game & print out the screan. / PICTURE SAVE save any HiRes multi colour
screen to disk at the push of a button. + SPRITE CONTROL full range of controls
with 64K operation. / POKEFINDER GENERAL an automatic infinite lives
generator!
¢+ SUPER COMPACTOR ultra efficient program compaction techniques. ~ TEXT
SCREEN EDITOR modify the text screen on a frozen program. . SUPERFAST
DISK OPERATION load 200 blocks in just SIX SECONDS. ~ MORE TAPE
FACILITIES you don't need a disk drive to use Action Replay. ~ TOOLKIT
COMMAMNDS full range all at the press of a button. ~ FULLY INTEGRATED
OPERATION with onboard custom LS| LOGIC PROCESSING CHIP.

+ CENTRONICS INTERFACE for parallel printers. ~ PROFESSIONAL MACHINE
CODE MONITOR Full 84K monitor available at all times with full range of
commands.

PERFORMANCE PROMISE

Action Replay has an unmatched range of onboard features. When you buy Actlon
Replay, if you don't find our claims to be true, then return it within 14 days for a
full refund.

GRAPHICS SUPPORT UTILITIES DISK

SLIDE SHOW. View your favourite screens in a slide show type display.

BLOW UP. A unique utility to allow yoii to take any part of of your picture &
'‘blow it up 'to full screen size.

SPRITE EDITOR. A complete sprite editor helps you to create or edit sprites.
MESSAGE MAKER. Takes your favourite screen created with a graphics package

or captured with Action Replay & turns it into a scrolling screen message
complete with musle.

ONLY £12.99

NOTICE 1988 COPYRIGHT ACT

DATEL ELECTRONICS Ltd. neither authorizes or condones the use of it's
products to reproduce copyright material. It is illegal to make copies of such
material without the expressed consent of the copyright owners or thier
lieencees.

TOTAL BACKUP POWER

The most powerfull backup system ever devised. Unstoppable freezer system.

Freeze at any point. Just press the magic button to backup your programs.
J TAPE TO TAFE 1 TAPE TO DISK .
- DISK TO DISK 1 DISK TO TAPE J

VERY fast & efficient program compaction. Single part save at TURBO speed to
disk or tape. Backups turboload INDEPENDENTLY of cartridge. No "program-
ing" or user knowledge required
THE PROCESS IS AUTOMATIC - JUST GIVE THE BACEUF A NAME

UPGRADE INFORMATION

Mk I'V Professional to Mk V Professional - just
send £9.99 & we will send you a new Mk V
Operating System Chip for you to just plug in!
Mk IV [Standard) to Mk V Professional - send
your old cartridge plus £15.99 & we will
upgrade it [allow 14 days).

WHAT THE REVIEWERS SAID
“I'm stunned, amazed and
totally impressed. This is

easily the best value for money
cartridge. The Cariridge

King!"
Commuodore Disk User

ALL ORDERS NOREMALLY DESPATCHED WITHIN 48 HRS

HOW TO ORDER ...

BY PHONE BY PD%‘T‘ FAX
m oy ﬁi [ 0782 744292
0782 744707

Z24hr Credii
Card Line

UK ORDERS POST FREE
EUROPE ADD £1
OVERSEAS ADD £3

Send cheques /POs made
payable Lo
"Datel Electronics™

PRICES AND SPECIFICATIONS CORRECT AT TIME OF FRESS
AND SUBJECT TOQ CHANGE WITHOUT NOTICE

CALLERS WELCOME - Please reserve goods by telephone prior to visit.

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

TECHNICAL ONLY
0782 744321

SALES ONLY
0782 744707
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GAMES REVIEW
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Ithough SSI were one of the first companies to start

producing computerised role-p'aying games, they

never really consolidated their initial advantage. To
date, only Pools of Radiance, their officially licensed
Dungeons and Dragons title, has been a particularly
memorable game when compared with the likes of Bard's
Tale and the Ultima series.

It was interesting then to take a look at their latest
release, Demon’s Winter, in order to see what steps they
had taken to improve their image. The game contains several
imaginative ideas and features not previously seen in
CRPG’, but unfortunately there are still sufficient
presentational problems to make any potential buyers wary.
Playing the game, you soon come across several spelling
mistakes which, apart from being totally inexcusable, 1
always feel augurs badly for the rest of the game. If you
cant be bothered to check your spelling, what chance
is there of the programming being 100 per cent perfect?

The hardest part of the game is actually getting started.
It’s blatantly obvious that you'll need to back up the disks
(three sides) before you get anywhere, but it would have
been nice to be told that. Instructions for all other versions
contain this useful snippet of information, but not the C64
one. Again, you will need to have access to your own disk
copier. The Apple version includes its own, so why not
here?

As to the game itself, you are told precious little about
your ultimate goal. Your village has been razed to the ground
by marauding Kobolds, and you and your party go off
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in search of revenge. You can't help suspecting, though,
that a Kobold is not going to be the most serious threat
you come across, certainly in view of the game’s title!

You can choose from one of five different races,
including troll and dark elf, and each character can opt
to follow one of ten different professions. Depending on
how clever your character is, you can learn a variety of
skills. At the start of the game, you can only learn two
abilities. If you want any more, you have to find a college
that is prepared to train you and pay the necessary fee.

Weapon skills are obviously a must, but you can also
choose to specialise in hunting, tactics and various types
of lore. If you tend towards the arcane arts, then there
are a whole series of runes and chants that you can learn.
Spirit runes are recommended, as these give access to all
the healing spells for when one of your party gets injured
in battle. This idea of using different skills brings
considerably more variety into the game than the traditional
approach, and means that you can usually overcome any
blunders that you made when you first picked your party.

There are several different Gods and Shamans within
the game, and each character can select which one he prays
to. If you need help in the course of a tricky battle or
whatever, then you can ask your deity to intervene on your
behalf. This is a basic 20 per cent chance which reduces
by 5 per cent each time you try, although you can top
up your standing by worshipping in the appropriate temple.

One interesting feature of the game is the unusual



GAMES REVIEW

LAS VEGAS
CASINO

1

properties possessed by some of the weapons. As well as
the usual combat bonuses, a sword might also have other
constant powers such as giving you a new skill or improving
an old one. Then there are powers which can be invoked,
that is you decide when you want to call on them. For
example, you may be able to call on a flame shield twice
a day. Finally, the most powerful attributes are the dormant
ones, the ones that the weapon itself decides when to use,
including life stealing and berserking.

Demon’s Winter follows the traditional hack and slash
storyline. There are mini-quests to be undertaken, but these
are let down somewhat by use of traps that kill off all
your party instantly, so remember to save your game
frequently. Control of the game is fairly straightforward,
apart from the magic system which requires all spell names
to be typed in full. Whatever happened to menus or
abbreviations?

| started off convinced that I was not going to like
Demon’s Winter, but it soon grew on me, and I quickly
became hooked. But all the time, the doubts nagged away.
Why didn't they do this, or wouldn't it have been better
to do it this way. In the end | decided that it was a good
game, but with a bit more care it could have been a very
good game.

Touchline:

Title: Demon’s Winter. Supplier: SS1 via US Gold, Units
2/3 Holford Way, Holford, B6 7AX. Tel: 021-356 3388.
Price: £19.99.
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espite the title, Las Vegas Casino offers none of
the excitement of the real thing. Here 1s your chance
to lose pretend Monopoly money at four different
roulette, black jack, baccarat and crap.

Starting with only 250 pounds, can you break the bank?
Frankly, who cares? Certainly, there 15 no legitimate way
it can be done in real life and just to make doubly sure,
the program cheats, or at least does not use casino rules.

Take Black Jack for example. Now if you are a good
gambler, this is the game that you stand to make most
money at. For every pound that you invest, you should
be able to get 99 pence back. The way to win (or not lose
as much), is to know when to make favourable bets and
when to stick and twist. This can be done because you
know that the dealer must twist on 16 and stick on 17.

In this version, the program sticks as soon as it has
got a better hand than yours, so all thoughts of tactical
betting go out of the window. OK, so you might get lucky
in the short term, but the odds over a period of time are
totally stacked against you.

Poor graphics and control, especially on the roulette
wheel, only heighten the mind-blowing numbness of this

D

games -

game. When will program authors realise thai gambling
when there is nothing at stake is utterly pointless? Save
your money or, if you must blow three quid, put it on
the 3.30 at Ascot. At least there’ll be some momentary
excitement, even if your horse does come in last.

Touchline:
Title: Las Ve
Osborne Roac
Price: £2.99.

gas Casino. Supplier: Zeppelin Games,
1, Jesmond, Newcastle upon Tyne, NE2 2,
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ears ago, | can remember waggling my joystick like

mad as I tried to survive a gruelling 1500 metres

race in a Decathlon game. Surprise, surprise, the
same idea has resurfaced again. Oh to be sure, the game
looks superficially different. The backdrop here is a
Parachute regiment assault course rather than an athletics
stadium, but at the end of the day, joystick waggling is
what it is all about.

There are four different courses for you to attempt, each
containing a variety of obstacles. There are walls to be
climbed, and pools of water to be leapt. There are ramps
and rope swings, tunnels and death slides and all the time,
you are competing against the clock.

o

.

([
]
iy
-

2D
M
. fam
27
ol

s Jry

UPDAT

Course

to clear. At a time when the news has just broken about
nuclear fusion, there is a new energy force at work here.
Run into the wall from a distance of one yard, and bounce
back three!

Each course can be previewed and practised before you
attempt the real thing, although killing you for falling off
the death slide does seem a trifle harsh. Fair enough when
you're trying the course proper, but surely not in practice
mode.

I didn’t em-.w this game at all. Yes, I know it’s a version
of certain full price games currently available, and this will
obviously tempt people to buy it, but it seems to be lacking
one vital ingredient — fun. And that after all, is what games
are all about.




C16/PLUS4 PROGRAM

Head for Home

We present an update for this popular program

By Kirk McMillan

ead for Home was written
using the technique of joining
ML Data onto the end of a

basic program. A few zero bytes
separate each section and prevent the
ML from being displayed with Basic’s
LIST command.

There are two very good reasons
for doing this: firstly, it, saves con-
siderable room. Head for Home would
not have fitted into the C-16"s memory
otherwise, and it’s faster running, with
no waiting for FOR NEXT loops to
poke data into memory.

However, there is one disadvantage
- Basic programs can't be edited or
altered. This changes the number of
bytes used, and causes the ML routines
to be at a different address to that
intended. The only exception is where
the change doesn't affect the length of
a program - as in changing DLOAD
to LOAD. Both commands are toke-
nised and use one byte.

Unfortunately, Head for Home's
machine language wasn't spotted by
us at the magazine and was published
as two basic program (YC March,
1989).

Now comes the task of adding the
ML to both programs...

After typing in the basic sections,
you must check that no extra spaces
or Rems have extended the programs
to where the ML is to go. Load the
first program in and, in direct mode,
enter:

PRINTPEEK (45) +256* PEEK (46)

The answer must be less than 4450.
Likewise, the result for the second
program should be less than 9528, If
not, remove anything from the pro-
grams that is not in the listing.

The ML data could be entered

directly into the monitor, but there’s
a lot of typing required with no means
of error checking. DATA ENTRY
may help a little here by speeding up
input and alerting you to errors.

Type in and run the program - it
will first ask you for a starting address.
Enter the line number from the listing
e.g. to begin with it would be 1164.
You will need to keep track of where
you're up to if you type in the data
over several sittings.

When a line is typed in the program
will generate a checksum which you
can check against the listing. Press
RETURN only if it matches - any
other key allows you to re-type the line.

To Exit from DATA ENTRY -

- press ESC twice and then enter the

monitor to save your work.

FOR MLI1 uses: S “name”, 8, 1164,
1404

and ML2: - S*name”, 8, 2538, 3630

To continue later on, LOAD “name”,
8,1 then NEW, DLOAD “Hex Entry”

and RUN. (If using tape substitute “17
for “8” and LOAD for DLOAD.

If you lose track of where you are,
or for any reason want to check what
has been entered, then simply use the
“M™” command from within Tedmon.
The line addresses and each row of
bytes will correspond 1 to | with the
listing. You could use the “f” command
to fill memory with a known valug to
indicate where data has or hasn't been
entered.

Once both ML sections are fin-
ished, (MLI should be 3 disk blocks,
and ML2 18 blocks), the method for
merging them with the Basic programs
is as follows:

(1) DLOAD “Head for Home” in the
normal manner.

(2) RENAME “Head for Home” TO
“HFH.old"”

(3) LOAD “ml11",8,1

(4) DSAVE “Head for Home™

(5) DLOAD “L. BASIC”

(6) RENAME “l.basic” to
“1.basic.old”

(7) LOAD “m12".8,1

(8) DSAVE “1.basic™

HFH DATA ENTRY

10 TRAP1EO

20 PRINT"CCLSIDATA ENTRY FOR ML1
OR ML2”:PRINT”CDOWNICRIGHTIPRES

S 10R 2"

30 GETKEYRS:R=INSTR("12",R%):IFR
=0THEN30

40 IFR=1THENR=5124:ELSER=13872
4S5 POKE208, (R+10)/256:POKE20S, (R

+10)AND255

47 POKE46,PEEK(208) : POKE4S, PEEK(
208):CLR: R=PEEK(45)+PEEK(46)*256

-10

S0 VOL7: INPUT"CDOWNISTART
S (HEX)";S%

B0 S=DECCS$):PRINT

70 CH=0:B=5:PRINTHEXS(B)": ";:PO
KE239,0

ADORES

B0 DO:GETKEYCS: PRINICS; : GETKEYDS
90 PRINTDE" ";:POKER,DECI(CS+0%):
B=B+1

100 CH=CH+DECCCS)+DECCDS)

110 LOOPUNTILE=S5+8

120 PRINTCH+S:S50UND1,B810,5: POKEZ
39,0

130 GEIKEYCHS: IFCHE<>CHREC13)THE
N70

140 SOUND1,917,5:5=5S+8: IFS<RTHEN
70

150 PRINT:PRINT"SAVE FILE NOwW! R
EFER TEXT IN HMAGARZINE."CHRE(S):T
RAP: END

160 PRINT: IFER=14AaNDASC(CS)I=27TH
EN150: ELSEIFER=14THENSOUND1 50,1
5: RESURE7O

170 PRINTERRSCER)" ERROR LINE"EL
: BO0TO1S0
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A0eH: EB BB BB BB 00 00 35 35 12592
30F0: 35 35 35 35 35 35 35 35 12592
J0FB: 2m 28 2e e 2 2m 2= 2= 12BB4
3100: 2e 2e OO0 OO0 6B 6B BA BB 12B32
3J108: 00 0O OD OD OD OO0 00 0O 12552
3110: 68 6B 6B BB 0D 00 35 35 12E32
3118: 35 35 35 35 35 35 35 35 12632
3l20: e Eém 2 e 22 2B & P2 12704
JiZ2H: 2e 22 OO0 OO0 6B 68 GB BB 12672
3130: 00 OO0 00 0D O0 OO0 OO0 DO 125938
3138: 68 68 BH EB 00 Q0 35 35 12672
3140: 35 35 35 35 35 35 35 35 12672
3148: 2 2e 22 Ce Ce 2m 28 P2 12744
3150: 2= 22 00 OO0 6B 6B 6B BB 12712
3158: 00 00 DO OD OO0 OO OO0 Q0 12632
3160: 35 35 35 35 00 00 35 35 126688
Jdl68: 35 35 35 35 35 35 35 35 12712
3170: e 2e 2= P& 2e 2e 22 2m 12784
3178: 2e Ce 00 00 2e P& 22 2e 12760
3180: 0D DO OD OO OO OD OO DD 12872
J188: 35 35 35 35 00 00 35 35 12728
3180: 35 35 35 35 35 35 35 I5 12752
3158: Em e fe Ce e Pe 2r P& 12824
3ia0: 2e 2e 00 Q0 2e 2= Pe 2e 12800
3laB: 00 Q0 OO0 OO OO OO OO OO 12712
Jlb0: 35 35 35 35 35 35 0D OO0 12768
31bB: 00 O0 OO OO0 OO0 OO0 OO0 OO 12728
31cO: OO0 OO0 OO0 OO0 OD OO0 OO0 OD 12736
3lcB: 00 00 2 2&a 2e 2e 22 22 12840
21ld0: 00 00 OD OD 00 00 00 DO 12752
31d48: 35 35 35 35 35 35 00 OO0 12808
Jle0: OO OO OO0 OO0 OO OO0 Q0O OD 12768
3leB: 00 00 OD OD OO0 OO0 00 00 12776
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3280: Bc 40 Ed Bd ec 42 45 46 13039 | 33eB: a0 ad EF 70 a0 a0 aD a0 13376 | 3550

9298: a0 a0 a0 a0 =0 a0 a0 a0 13032 | 3400: ec c0 ec c0 ec cO F1 ea 13466 |256E

3J1F0: 00 00 2e 2e 2@ 2e 2e 2 12BBO | 3358: a0 a0 a0 a0 Ec 40 a0 a0 13226 §:°§f
J1FE: 00 O0 OD OO0 QO 00 OO0 OO0 12792 | 3360: a0 a0 a0 a0 a0 a0 a0l a0 13232 3&@0:
3200;. B EE GB EB EB 5B BB 58 12912 | 3368: ec cO a0 a0l a0 aD a0 a0 13258 B%dE:
3208: 6B 6B 68 6B 58 5B 68 58 12320 | 3370: a0 a0 6c 40 al a0 a0 a0 13250 |- °
3210: 68 6B 68 68 GB 68 68 68 12928 | 3378: a0 a0 a0 a0 a0 a0 a0 a0 13256 3&25;
3218: 68 6B 68 68 68 68 6B 68 12936 | 3380: a0 a0 a0 a0 6F 70 a0 a0 13272 | 0"
3220: 68 68 6B S8 E8 68 68 68 12944| 3388: a0 a0 a0 a0 a0 a0 a0 a0 13272 |, o
3228: 00 00 00 00 OC 00 OO 00 12840 | 3350: ef fO a0 a0 a0 a0 a0 a0 13304 | °_
3230: 00 00 00 0O 00 00 00 00 12648 | 3398: a0 a0 6F 70 a0 a0 a0 a0 13286 |2 0
3238: 00 00 00 U0 OO O0 OO0 O0 12856 | 33a0: a0 a0 a0 a0 a0 a0 a0 a0 13296 :
I240: ef 41 43 44 6d 6d 6F 70 12979 33aB: a0 a0 a0 a0 Bc 40 aC a0 13306 |23=10:
3248; G6F 70 6F 70 GF 70 6F 70 1298% | 33b0: a0 a0 a0 a0 a0 a0 a0 a0 13312 |3518:
3250: BF 70 GF 70 6F 70 6F 70 12992 | 33bB: ec cO a0 a0 a0 a0 aD a0 13338 | 3580:
32SB: BF 70 6d 6d ef 41 43 44 13003 | 33c0: a0 a0 6c 40 a0 a0 a0 a0 1333g | 3526
3260: a0 a0 a0 a0 a0 a0 a0 a0 12976 | 33cB: a0 a0 a0 a0 a0 a0 a0 a0 13336 [3530:
3268: ec 42 45 46 6d 6d 6c 40 13015 | 33d0: a0 a0 a0 a0 GF 70 ef FO 13376 | 3238:
3270: Gc 40 Bc 40 Bc 40 6c 40 13000 | 33dB: ef FO ef FO ef FO ee a9 13455 | 3510:
3278: Bc 40 Bc 40 BC 40 Gc 40 13008 | 33e0: ee e2 a0 a0 a0 a0 a0 a0 13331 |3548:

3288: 20 a0 a0 a0 a0 a0 a0 a0 13016 | 33F0: a0 a0 a0 a0 a0 a0 a0 a0 13376 |3SSB:
3290: 43 44 72 73 6F 70 a0 a0 13026 | 33FB: a0 a0 a0 a0 6c 40 ec c0 13404 | I560:

32a0: ef FO a0 a0 a0 a0 a0 a0 13064 | 340B: F1 ea a0 a0 a0 a0 a0 a0 13420 |3570:
32aB: a0 a0 BF 70 43 44 72 73 13050 | 3410: a0 a0 Gc 40 a0 a0 a0 a0 13410 ggg%:
3IPH0: a0 a0 &2 =4 S a7 a0 a0 13090 | 3418: a0 a0 a0 aQ a0l a0 ad a0 13416 EEBBE
32b8: 47 48 ec 74 Bc 40 a0 a0 13086 | 3420: a0 a0 a0 a0 6F 70 a0 a0 13432 | 332°¢
32c0: a0 a0 a0 a0 a0 a0 a0 a0 13072 | 34288: a0 a0 a0 al a0 al =& a9 13463 5553?
I2cB: Bc cO al al0 a0 a0 ad a0 13098 | 3430: ea =29 ef FO af FO ef FO 13543 35301
32d0: 80 a0 6c 40 47 48 ec 74 13110 3438: ef FO 6F 70 a0 a0 a0 a0 13480 | S-70°
32d8: a0 a0 e3 e8 e eB a0 a0 13137 | 3440: a0 20 B9 BS B3 85 a0 a0 13469 35;0-
3e0: a0 a0 a0 a0 6F 70 a0 a0 13112 ] 3448: a0 al a0 a0 BEc 40 a0 a0 13466 !
32eB: a0 a0 a0 a0 a0 a0 abd a0 13112 | 345S0: a0 a0 a0 a0 a0 a0 F1l ea 13492 ggﬂg:
32F0: eF FO a0 20 a0 a0 a0 a0 13144 | 34SH: fl1 ea ec c0 ec cO ec 20 13554 - ¥
32f8: a0 a0 6F 70 a0 a0 a0 a0 13136 | 3460: ec c0 B 40 a0 a0 a0 a0 13508 agzg:
3300: a0 a0 a0 a0 a0 a0 a0 a0 13136| 3468: a0 a0 a0 a0 a0 a0 aD al 13496 '
3308: a0 a0 a0 a0 Bc 40 a0 a0 13146 | 3470: a0 a0 a0 a0 BF 70 a0 a0 13512 | 2249E:
3310: a0 a0 a0 a0 a0 a0 a0 a0 13152 | 3478: a0 a0 a0 a0 a0 a0 ef £0 13535 | 35el:
3318: ec cO a0 a0 a0 a0 a0 a0 13178 | 3480: a0 a0 a0 a0 a0 a0 a0 a0 13520 |32=8:
3320: s0 =0 Bc 40 a0 a0 a0 a0 13170| 3488: a0 a0 BF 70 a0 a0 a0 a0 1353 | I=F0:
3328: a0 a0 a0 a0 a0 a0 a0 a0 13176 | 3490: a0 a0 a0 a0 a0 a0 a0 a0 13s3g | 32F6:
9330: a0 aD al a0 6F 70 a0 a0 13192 | 3488:. a0 a0 a0 a0 6 40 a0 a0 13sug |3600:
3338: a0 a0 a0 a0 =20 a0 a0 a0 13152 | 34a0: a0 a0 aD a0 a0 a0 ec cO 13570 |J608:
27340, af F0 a0 a0 a0 a0 a0 af 13224 | 34aB: apD an a0 a0 a0 a0 a0 a0 135sn |3610:
3348: a0 a0 GF 70 a0 a0 a0 a0 13216 | 34b0: a0 a0 6c 40 =0 a0 a0 a0 13570 |2818:

3350: al a0 a0 a0 a0 a0 a0 a0 13216 ] 34bH: a0 a0 =0 a0 =20 a0 a0 a0 13576 ggggf
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Binders

Organise and protect your disk with
Commodore Disk User disk binders and
data disks.

Why not keep your Commeodore Disk User program
collection alongside your magazines in a stylish Disk User disk =
binder! The binder comes complete with |0 disk sleeves to
organise and protect your program disks. Why not buy a disk
binder to house all of your data disks? We can even supply
Commaodore Disk User data disks. The Commodore Disk
User logo immediately identifies your disks and there’s room
to title them and document the disks details.

Send for your disks and binders now!

Prices are as follows:

Commodore Disk User Binder £4.95, including
10 sleeves. Order code BDYUI

PRODUCT NAME | ORDER CODE QUANTITY

Commodore Disk User Binder with 10 sleeves and

10 disks, £9.95 Order code BDYU2

10 sleeves for insertion in binder, £1.50. Order code
BDSI0

20 sleeves for inclusion in binder, £2.75. Order code

BDS20

o tage add £1.00
10 Commodore Disk User data disks, £5.95. Order s s

code BDDIO

All orders should be sent to: YOUR COMMODORE, READERS SERVICES,
ARGUS SPECIALIST PUBLICATIONS, ARGUS HOUSE, BOUNDARY WAY,

TOTAL

HEMEL HEMPSTEAD HP2 7ST. Please allow 28 days for delivery.
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/) NEW FROM TFIILDGI_]
BACK-UP AND TRANSFER PROGRAMS

TO DISK
/SK TO TAPE  TAPE
FROM g,sg 7O DISK TAPE TO TAPE

WITH THE NEW

‘ROCKET POWERED/

Includlng V3.2R Software

COMPLETE BACK-UP SYSTEM
MAIN FONCTIONS . /¢ L s s RosT T FREE 4
& Freeres all Programs. o UTILITY FUNCTIONS

& Criabis & back.-up aahs Disk or Tape.
Fegardless ol whether the orgnsl was

& Sprite Saver & Edibor with ‘Animatbor

ioaded Irom Dask or Tape & Anfinite Levns Command
- dent tests show the Erpar’t I.ohm @ Joyshich Autolre mode — even better than Aulobes
1h|m:l ll‘Inchlur.nn'lpu‘l.nf 0 FOu CAn '-rﬁr!'h‘-l
$ave MOME Eames per sk and have taster ' Joystice Port Swap — Your back-ups can use the
— same port
& Frweriul & Professional 64 MCode Manibor

. E“LMM". # Prindout Hings & Lomes Screans

& Eupart Fapenss
bachup Use the Expert as a Disk Turbo Loader
& Programs reload m bess Than 10 seconds

| e N Mochel Lo » Loads nependenty o te Cartrias
A EUPER‘FAH ® Rekad on avarage back-up » § seconds

Have

HGCKET — DISK TM ® Laads ary s of tie. @ One like tarmal

EXPERT UPGRADE V4.1 I@\l

V4.1R IS5 A FULLY 2
» # » SPECIAL OFFER » = = INTEGRATED MODULAR {

EXPERT + V4.1R OPERATING SYSTEM
SOFTWARE FOR YOUR EXPERT

£39 5 o rree V4.1R UPGRADE
o s 0w £9D oo 75oree

m with TI-E‘E#‘E:T ‘-L":i’..m jon disk only)

OTHER QOUTSTANDING FEATURES

» AUTOREPROGRAMMING — NOW, just ke
[ Evirwnr need b reload a
:Tum”rmm?w fram ane moeduls 1o
another. The EXPEAT can Ba reprogramsmsd
oy and when necessary withoul 1Fe comgaiber
having to be reset or the current pragram in
memory being disturbed o Reving 1o B

MAIN FUNCTIONS

& Fast sawe back-up of A Program
& Machine cosde mosiioe with function hiy
commands & bidirectional

& Character edltor — edit in meal llrl'ul and
restart the Program.
® Picture editor — edit in mal time & restart

~—the Program retoaded.
® Speite editos — edit in real time & restart & UMLISTED ORCOBES. Probably fer the first

___thii Prageam time esver unlisted op-codes can ba
_® Utilities — Sprite Immortaities j-cg-l._u_l.:l.
autofire Joystick fort semp, etc prodeasonal maching code mondos,

# Hard cogy — screen dumg utliity ® COMPRIHENSIVE S0 PALE Instnsction manial.

([C64 DISK DRIVE OFFER — LOWEST UK PRICE!]

OCEANIC OC118N DISK DRIVE FOR Ca4/128.. . JONLY £118.99 POST FREE
Haghly compatible. 5% ", 160k formatted 'r.-eparal.e
SPECIAL OFFER OC11EN + EXPERT WITH V3.2R SI}FT'W#R'E JE148.99 POST FREE

“ Domn COMPRISES, 64 DOCTOR CARTRIDGE,

USER & SERIAL PORT TESTERS, AND
A professional diagnostic FREE
CARTRIDGE for your C64.

The only comprehensive
TESTS:

fault diagnosis and Repair Guide available.
® Feyboand ® Jopstich Forl ® Esplaing step by stap, how 1o lcate faulls
® Seral Port @ User Port E 9]  and dentity chips
® Cariredge Porl ® Basic Bom & How 1o desmantie The keybosd

® Includes Commaodore part nurmiber guide
& Kernal Hom ® (18 Chips
® Full of tips and hints mary known anly 1o the irade
# Voo Chip E Vidgo Banks # Sound Crep 5 0 B RS chigs the prlessianal may
#® i L RO intarrupts @ Cassefie ey Press s wirdsen by professonals with a vast krowkscge
® Even lesls pour Joystick of &4 taults and mpairs

disassesmbled by the EXPERT § powsriul,

| Cassatie Dur.,

With this complete kit
you can check:-
& HEAD ALIGNMENT —

Uinigue best makes sccurdle sl iy
® HEAD MOVEMEMNT — Shows up waar and inchon
 BACK STOF SETTING Cribcal but easy to adpust
& M0 SPEED — Show speed errors
& ALSD ohies up free play £ faulty Smotor

COMES COMPLETE WITH PROGRAMME
TAPE, SPECIAL ALIGNMENT DISK

AND FULL
FREE

INSTRUCTIONS.

THE DMLY COMPLETE DATASETTE
SERVICE & ALIGNMENT KIT.

#® Check and adyust alignmaent
Two Tests with very precise adjustrent
& Chech Distasette Circuilry
Shows up eledinmne laults
® Crech for Elecincal Inlerferenoe
Srows up noess toes TV g B maen wring
& Check Saang Perlormarce
Spacul hgh Bawd rabte saang 1es]
& Chech Losdrg Perlarmanis
Special Turbe lnading best
® Cean B Demagretise Taps Hesd
Clmaner Demagretser suppied

HOW TO ORDER — SEND POYMENT BY CHEQUE, MADE PAYABLE TO TRILDGIC,
P{, BANKERS DRAFT, CASH BY REGISTERED POST. CREDIT CARD HOTLINE
FOR ACCESS AND VISA ADD £2 99 EXTRA FOR EXPORT ORDERS
PitfMENT IN STERLING (INLY PLEASE

. s Pleasa add T5p part

\W_ GIC, Do e 11500

: FAST MAIL DROER SERVICE - PROMPT DESPATCH
®  ALL PRICES FULLY INCLUSIVE PLLIS 10 DY MONEY BACK GLIWRANTEE O ALL ITEMS

YOUR

delivered to your
door FREE I'*

That's right, if you take out a year’s subscription to Your
Commodore we will make sure that it is delivered to your
door each month at no extra charge™. Just fill in the coupon
below and send it to the address given with a cheque,
money order or credit card instructions to cover the cost of
the subscription. We'll do the rest.

UK: £15.60; EUROPE: £23.25; MIDDLE EAST: £23.50;
FAR EAST: £26.40; REST OF THE WORLD: £24.00
or USA: $42.00
Airmail Rates on Request.

* Overseas subscription rates include postage.

———— . . . S . . . . .
Please commence my subscription to Your Commodore with
1 1 P R e R B s e | T T [
cheque/money order for £........................... made payable
to ARGUS SPECIALIST PUBLICATIONS
Or Debit my Access/Visa
o {154 1 A 5 e T T T R

Walid Irom ....ocoovenninieinsos 0 RN . T B DAL LT

T - s it S R TR e ht
I e S SR
T 1y - S e ey e e S I B R S e

Send this form with your remiltance io:
INFONET LTD.. 5 River Park Estate, Billet Lane,
BERKHAMSTED, Herts. HP4 1HL., United Kingdom

r---—-———--1
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\ o
0703 332225 <

Specialists in Mail Order

WHY MEGALAND * 24 Hour Delivery ®* 12 months warranty on all hardware
* On site maintenance optional ®* Technical support

® 24 Hour ordering service ® Special price offers

* MEGASOFT Club membership for extra special OFFERS

SUPER
OFFER

PCI
EXPANSION BOX
£99 + VAT

00000000

AMSTRAD PC 2086
PC2086 SD12 MD E619 inc
PC2086 SD 14 CD E7TT5inc
PC 2086 12 HRCD £875 inc
PC 2086 SD 14 HRCD £975 inc
PC 2086 DD 12 MD E7T75inc
PC 2086 DD 14 CD E925 inc
PC 2086 DD 12 £1025 inc

HRDC
PC 2086 DD 14 £1125 inc

HRCD
PC 2086 HD 12 MD £1025 inc
PC 2086 HD 14 CD £1175 inc
PC 2086 12 HRCD £1285 inc
PC 2086 14 HRDC £1385 inc

PCW 8256

PCW 8512

SPECIAL OFFER

PCI COMPUTER + HIGH

RES MONITER
ONLY £309 INC VAT

MEGA

PCW 9512

PPC 5125
PPC 6405
PPC 512D
PPC 640D

PC1512 SD M/M
PC1512 DD M'M
PCi5125DT/M

SUPER

TIME
WORKS FOR
D.T.P.

£89 INC VAT

e e
Q0000000

PC1512 DDC/M

PC1640 SD ECD
PC1640 DD ECD
PC1640 HD20 ECD
PC1640 SD C/D
PC1640 DD C'D
PC1640 HD20 C/'D
PC1640 Sd MD
PC1640 DD M/D
PC1640 HD20 M/D

'(f‘/—n'_f:”:\\“

NOW IM STOCK
AMIGA AS00 AIR MILE PACK
AMIGA COMPUTER, TV MOD
MEBLILAS SPITZ PAINT
ROGER RABBIT ,STAR RAY
+500 AIR MILES 499 inc

WHEN ¥OU BUY A
AIR MILES PACK FROM
MEGALAND WE WILL GIVE YOU
£25 OFF ¥OUR MEXT
PURCHASE OR £25 TOWARDS
YOUR HOLIDAY

PC COMMODORE PC1

COLOUR MONITOR

AMSTRAD PC1512

AMSTRAD PCW

£389 inc
£465 inc
£515 inc

AMSTRAD PPC PORTABLES

£415 inc
E515 inc
£565 inc
£720 inc

£415 inc
ES515 inc
£515 inc
E£615 inc

AMSTRAD PC1640

£E720 inc
£825 inc
£1025 inc
£619 inc
£720 inc
£925 inc
£515 inc
£619 inc
£825 inc

‘\\\ COMMODORE PRICE
-

REDUCTIONS

FULLY COMPTABILE SINGLE DRIVE

£269 + VAT
{includes mono monitor and
able-1 integrated software)
AS ABOVE BUT WITH 14 in C.G.A.

£369 + VAT

COMMODORE DESK

TOP PCS

ALL XT'S AT 3 SPEEDS 4,77,8,10
Mz supplied with AT-E 102
keyboards & Dos

PC 10 111 Single drive

mono monitor £485 + VAT
Single drive C.G.A.

colour monitor £599 + VAT
Single drive E.G.A.

colour monitor £799 + VAT

PC10 111 Dual drive mano
monitor
Dual drive C.G.A. monitor
£659 + VAY
Dual drive E.G.A. monitor
£789 + VAT
PC20 111 20 MB Hard disk
mono monitor £689 + VAT
20MB Hard disk C.G.A. monitor
£839 + VAT
20MB Hard disk E.G.A. monitor
£949 + VAT

COMMODORE PC40

AT's

Include V.G.A. Adaptor, TMB
RAM 1.2 MB Drive

PC40 111 Sngle drive V.G.A.
mono £1149 + VAT
PC40 111 Single drive V.G.A.
colour monitor £1369 + VAT
PC40 111 40 MB Hard disk

V.G.A. mono E1419 « VAT
PC40 111 40 MB Hard disk

V.G.A. Colour £1579 + VAT
maonitor

PC40 111 40 MB Hard disk &

40 MB Tape streamer mono
£1629 + VAT

PCA0 111 40ME Hard disk &

40 MB Tape colour monitor
£1839 « VAT

COMMODORE PC60 s

386 DESK TOP

TOP Standard V.G.A. Adaptor
16MZ
PCE0 512K RAM BO3BE MOMO

£1020 « VAT
PCEO 512K RAM B0386 C.G.A.
COLOUR £1158 « VAT

PCG0 512K RAM B0O3B6 E.G=A.
COLOUR £1190 « VAT
PCED 2.5 MB RAM BO3BE

MOND £1649 = VAT
PCED 2.5 MB RAM BO3BE C.G.A.
COLOUR E1779 « VAT

PC50 2.5 MB RAM B0386 E.G.A.
COLOUR E1819 + VAT
PCE0-40 40MB Hard disk 2.5

ME RAM BO3B6 MONO

£1939 + VAT
PCE0-40 40 MB Hard disk
2.5 MB RAM C.G.A

E2105 « VAT
PCED-40 MB Hard disk
2.5 MB RAM E.G.A,

E2148 + VAT
A5 ABOVE WITH 40 MB
TAPE STREAMER
Mono Monitor £2229 + VAT
C.G.A. Monitor £2395 +« VAT
E.G.A. Monitor £2439 - VAT

PCG0-80 BOME Hard disk
Mono monitor £2105 + VAT
PC&0-80 BOMB Hard disk
mona monitor £2269 + VAT
PCG0-80 BOMBE Hard disk

E.G.A. £2319 + VAT
AS ABOVE WITH 40 MB
TAPE STREAMER
Mono monitor £2394 + VAT
C.G.A. monitor £2559 + VAT
E.G.A. monitor £2599 + VAT
Sage Bookeeper £99
Sage Accountant £149
Sage Acountant Plus £249
Sage Financial Controller

£399
Sage Payroll 2 £149
Migent Accountability £79
Amsitrad Supercalc 3.2.1. £62
Ashton Tate Javelin Plus £245
Borland Quattro £199
Grafox Logistix £ra
Lotus 1-2-3 Ver 2.01 E385
Lotus Hal £120
Lotus Report Writer £
Microsoft Excel E395
Microsoft Multiplan Jnr £56
Sage PC Planner it
Supercalc Ver 5 £396
VP Planner 66
VP Planner £110
520 STFM Super Pack E295
520 STFM Explorer Pack E225
520 STFM and Mono
Maonilor £324
1040 STFM with TV
Modulator £339
1040 STFM with Mono
Monitar £438
1040 STFM with Super
Pack software £3589

1040 STFM with VIP
Professional and

Microsolt Write o
Microsolt Wrile and Super
Pack Software £449

PLEASE NOTE SUPER PACK
SOFTWARE INCLUDES OVER
£450 WORTH OF GAMES AND
ACCESSORIES.

42 - 44 MILLBROOK ROAD EAST, SOUTHAMPTON
OPEN MONDAY TO SATURDAY 9.00am to 5.30pm
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CREDIT CARD MAIL ORDER

AMIGA 500 MEGA PACK £399 INC

INCLUDING MOUSE WORKBENCH 1.3, UTILITIES, MANUALS, BASIC TUTORIAL,
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C64 PROGRAMMING

Extending Basic

Create your own-symbol table, and learn all about

developed a routine which allows

us to declare labels for GOTOs and
GOSUBs in Basic. We did this with
a routine that stores each label and
its value in the Basic variable area
which follows directly after the Basic
textfile.

But with this method we are subject
to the limitations Commodore Basic
imposes on the use of variables, the
main one being that only the first two
characters of a variable name are taken
into account — the rest are ignored.

What we want to do is overcome
this limitation by creating our own
symbol table. In the process we will
learn about several concepts in
machine code programming which will
be very useful in whatever program-
ming you want to do.

The Symbol Table

The symbol table we want to create
is an area in memory where we store
each label, and next to it the line_
number to which the computer has to
jump when the label is used with a
GOTO or GOSUB instruction.

In machine code programming,
you create many tables. A table is an
array of data where each entry is of
the same length. Tables are useful for
storing data and accessing it quickly
and efficiently. For the symbol table
we create in our program, | have
chosen a memory area starting from
location 50000 (you may of course put
the symbol table anywhere you like).
Thus, 50000 is the base address of our
symbol table.

To make each entry the same
length, I've chosen a maximum of six
recognizable characters for each label.
That is, if a label is longer than six
characters, the rest will be ignored, and
if it’s shorter than six characters, the
difference will be filled (or “padded™)
with zeros in the symbol table, as you

will see in a minute. 3
Since we also want to store the line

number belonging to each label next
to the label, each entry needs an

In the last article of this series, we

tables and search routines

By Burghard-Henry Lehmann

additional two bytes - one byte to store
the low byte of the line number, and
one byte to store its high byte. This
becomes important if the line number
is larger than 256.

In all, we use eight bytes for each
label stored in the symbol table.
Therefore, to point at the beginning
of a label, we increment the base
address of the table in multiples of
eight. And if you call the base address
of the table position 0, then the offsets
for the first four entries, for example,
on the table are 0, 8, 16 and 24.

Now you should understand why
it is important that each entry on a
table is the same length. If the com-
puter has to search the table from
beginning to end, it can very easily
jump from entry to entry simply by
adding the length of the entry to
pointer address. And if it has to jump
to a specific entry straight away, it can
do so by adding the offset of that entry
to the base address of the table.

Storing a Label

The routine to store each label in the
symbol table (lines 2910-3450) is quite
simple: before the computer starts
searching through the Basic program
for all the labels, the base address of
the symbol table, which is 50000, is
initiated to zero page 251/252 (line
2300-233). This allows us to use
indirect indexed addressing later on.

When a label has been found, zero
page $7A /7B is pointing at the begin-
ning of the label in the Basic textfile.
STORELOOP (line 2930-2990) stores
each letter of the label in the symbol
table, wusing indirect indexed
addressing.

If the label is shorter than six
characters, the following loop (line
3060-3100) fills the rest with spaces.
Next the line number belonging to the
label is stored. To do this we increment
zero page 251/252, which stores the
pointer to the symbol table, by six
(lines 3140-3190).

Now we come up against a little
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difficulty: we have to use indirect-Y
addressing for the source and the
destination, but Y has to contain a
different value. To point at the source,
it has to contain two and three, while
to point at the destination it has to
contain zero and one.

To solve this problem, table the low
byte of the line number first and push
it onto the stack (lines 3230-3250).
Then get the high byte, change the
index to one and store it in the symbol
table (lines 3260-3290).

Lastly, decrement that index by
one, pull the low byte of the line
number from the stack, and store it
in the correct place in the symbol table
(lines 3300-3320). Such tricks are
necessary to overcome the lack of
registers the 6510 has got! (Remember,
we can't use the X-register here,
because X can only be used to index
absolute addresses!)

Finally, increment the symbol table
pointer address by another two bytes
to make 1t point at the location where
the next label has to be entered.

End Marker

When all labels have been collected
and entered into the symbol table,
enter a zero in the symbol table, where
the beginning of the next label would
have been (lines 2660-2680).

This is important, because when
the computer has to search for a label,
it has to know where the end of the
symbol table i1s. Because, if it reaches
the end of the symbol table, that means
that it hasn’t found the label and that
the search is finished. If there was no
way to determine the end of the symbol
table, the computer would go on
searching for ever - that is, it would
get lost in an endless loop!

To signify the end of a table, it is
sometimes useful to use an end marker
as we do here. At other times it i1s more
useful to store the end location or the
beginning of the last entry in a variable,
You have to decide which method is
best according to what suits you in the
specific routine you are writing.

T e
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Searching for a Label

When executing the Basic program
itself every time the computer meets
a label after a GOTO or GOSUB
command, it has to search through the
symbol table to find that label and get
the line number next to it which it
needs to jump to the right destination.

In order to write a search routine
you have to ask yourself some very
important questions: when is the
search successful, and when is it not?
This sounds trivial and obvious, but
remember, the computer is a very
simple-minded animal and knows
nothing about what you have in mind!
So you have to define things very
accurately. This is half the art of
programming a computer.

The search for a label is successful
when all the six recognized characters
of a label in the textfile match with
the characters of a label in the symbol
table. And the search is unsuccessful
when the computer has reached the
end of the symbol table and hasn't
found the label it was searching for.

Once we've got this clearly in our
mind, the construction of the search
routine itself is not too difficult. The
main search loop (lines 1400-1470)
compares each character of the label
in the textfile with each character of
a particular entry in the symbol table.

It has three exits:

Exit number one is taken if the end
of the label in the textfile has been
reached. This is signified by a zero (if
we make the rule that a label has to
be at the end of a Basic line and that
nothing else, including remarks, is
allowed after it). If this point has been
reached it means that the label has
been found, even though, if you want
to be a perfectionist, you might want
to make this routine more accurate and
versatile. You can do this by setting
up additional tests if the label is not
at the end of a line, and if the label
in the textfile is shorter than the label
in the symbol table.

The second exit of the main loop
is taken when any letter in the textfile
does not compare with a letter in the
symbol table. This does not necessarily
mean that the search is unsuccessful
at this point. If the label is shorter than
six characters, it could mean that it
has been found! So lines 1530-1540 test
if the next byte in the symbol table
contains a zero. If yes, the label has
indeed been found. If not, the search
has been unsuccessful up to this point.

The third exit is taken after all six
recognized characters have been com-
pared and found matching. This means

of course that the label has been found.

Now the line number after the label
is gathered in zero page $14/15 (lines
1790-1840), and then the GOTO
routine is executed (line 1880).

If the label so far has not been
found, lines 1590-1650 increment the
pointer to the symbol table contained
in zero page 251/252 by eight, so that
it points at the beginning of the next
label. Then a test is made to see if the

10 OHG 49150%
20 ENT
30

40 CHARGET EQU $0073
50 EXECVECT EQU 30308

70  SYMBOLTBL EQU 50000
a0 .
Qb /= i

110  .TURN EXTENDED BASIC ON
120  :BY CHANGING VECTOR AT

130 30308

140 EXTEASON LDA #<PRGETART
150 STa <EXECYECT
160 Lha #>PRGETART
170 5TA >EXECYECT
180 1

190 RTS

200 ;

210 s

22

230 ; TURH EXTENDED BASIC OFF
240 :BY CHANGING VECTOR AT
250 30308

260 ;BACK TO HORMAL ($ATE4)
270 EXTBASOFF 1.DA #<3ATE4

280 STA <EXECYECT
280 LDas #>3ATE4
200 STA >EXECVECT
310 :

320 RTS

330 s

340 :

350 &

360 cxkx MAIN PROGRAM EHTRY *
370 -

380 -LOOK FOR EXTENDED BASIC
390  COMMANDS

400 PRGSTART JSR CHARGET
410 JER EXECSTM
420 JMP $ATAE
430 .
440 ;
450 EXECSTM CMF 'O
460 BHE HNEXT
470 £ JMP OFF. RT
480 MEXT CMP #3289

;' GOTO’
490 BEGQ GOTO. RT
500 CMF HEBA

; "ROM:
510 BHE HEXTI
520 JMP RUM. RT
530 HEXT1 CMP #38D

; TGOBUR’
540 BHE MEXTZ2
550 JMFP GOSUB. RT
560 HEXTZ CMF .

s SPECIAL
570 BNE HEXT3
580 JMFP SPEC. RT
590 ]
600 HEXT3 CMF °C
610 BHE MHORMAL
620 JESR CHARGET
630 CMP 'O
640 BHE HORMAL
G6h0 JSR CHARGET
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end of the symbol table has been
reached (lines 1710-1730).

If it has, the search has been
unsuccessful, This means that the
computer cannot get a destination line
number. Thus line 1750 returns the
program flow back to the main routine
which results in a syntax error report,
signifying that a label in the Basic
program has been used which cannot
be found.

BEO0 CHEP "1,
670 . BHNE HORMAL
680 J5H CHARGET
G330 CMP #EBO

; "OR* TOKEM
T00 BER COLOR. KT
T10 :
T20 -
730 ‘D0 HORMAL ROM-ROUTIHNE
T40 .
750 HORMAL JHMP $ATED
T80 -
T70 H
T80 ;EXECUTE *COLOR' COMMAMD

790 1

800 :GET INK PARAMETER
810 -

820 COLOR.RT, JSR CHARGET

B30 JER $ADBA
840 JSR 3BTF7
850

B8O  :CHANGE INK COLOUR
870 i

8B0O STY 646

890 :

900 :GET PAFER PARAMETER
910 '

920 JSR CHARGET
830 JSR 3ADBA
940 J3SR $BTF7
950 H

960 : CHANGE PAPER COLOUR
a70 ,

980 STY 53281
a0 .

1000 ;GET BORDER PARAMETER
1010 :

1020 J5H CHARGET
1030 JSR $ADBA
1040 JER $BTF7
1050 ;

1060 ;CHANGE BORDER COLOUR
1070

1080 STY 53280
1080 ;

1100 ;JUMF TO REST OF HOM-
1110 ; ROUTIME

1120 RTS

113

1140 ;

1150 ;;EXECUTE ‘GOTO"® COMMAND
1160

1170 GOTO.RT JSR CHARGET
1180 GOTO.RT1 LDY #0

1190 LDA (37TA). Y
1200 CHP "1

1210 BCC GOTO.RT2
1220 CHMP ':

1230 BCS GOTO.RT2
1240 JSR $aADBA
1250 JER #BYF7
i260 GOTO.RT3 JSR $ABA3
1270 RTS

1280 +3

1290 ;SEARCH FOR LABEL:
1300 &

1310 :INITIATE START OF SYMBOL

1320 ; TABLE

1330 GOTO.RT2 LDA #<50000
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1340 STA <251 2140 SPEC,RT  JSR CHARGET 2910 ;STORE LABEL /
1350 LDA #3>50000 2150 BHE SPEC.RT 2920 &
1360 STA »26B1 2160 H 2930 1 3 1LY ﬂIU'. {5
1370 ; 2170 RTS 2940 STORELOOP LDA {$§ﬁ:’$ [/
1380 ;MAIN SEARCH LOOP 2180 ; gggg ii}ii Ei#[};_w /
1380 ; 2190 _ - L1 i
1400 LDY #0 2200 ;MODIFIED *RUN’-ROUTINE 2970 INY )
1410 COMPLOOP LDA (37A),Y 2210 ; 2980 CPY 3ﬁfHFLﬂﬂP ;"
1420 BEQ FOSITIVE 2220 ;DO *RUN’ zeﬂg BNE STORELOC 7
. 1430 CMP (251),Y So90 3000 ; £: Ny
! 1440 BNE NEGATIVE 2240 RUN.RT LDA #0 3010 BEQ FOINTVARS "
1450 Ny 2250 JSR 3FF90 3020 ; . b8
1460 CPY #6 2260 JSR $AB59 3030 :iinh*EEL SHORTER THAN 6 J /5
1470 BHE COMPLOOP RAT0 . by e g i L9
1480 ; 2280 ;INITIATE SYMBOL TABLE 3040 ;FILL REST OF SPACE WITH
i 1490 BEQ POSITIVE 2290 ; LEROS
: 1500 ; 2300 LDA #<SYMBOLTRL 3050 ;
! 1610 :SEE IF LABEL SHORTER 2310 STA <251 3060  LABELEND LDA #0
1520 ;THAN 6 CHAR 2320 LDA #>SYMBOLTBL | 3070 ?ﬁ? (251), Y
1530 NEGATIVE LDA (251),Y 2330 STA >251 3080 INY
1540 BEQ POSITIVE 2340 3090 CEY- B8 o o
1560 ; 2350 ;G0 THROUGH PRG & gifg BHE LABELE
; T. T SSEMBLE LABELS 31 : ;
A e O 80" 3120 ;POINT AT VARS STORE IN
i 1570 MNEXT ENTRY IN SYMBOL 2370 LDA #<$0801 SYMBI. TBL
1580 ; TABLE 2380 5Ta <254 J130 ;
1590 CLC 2380 LDA #:30801 3140 BPOINTVARS CLC
1600 LDA 251 2400 STA 254 3150 LDA #6
1610 ADC #8 2410 ; 3160 ADC 251
1620 STA 251 2420 SEARCHLF LDY #0 3170 STA 251
1630 LDA 252 :END OF PRG? 3180 BHE GETLINENO
1640 ADC #0 2430 LDA (254). Y 3190 IHC 252 [
1650 5TA 252 2440 BNE SEARCHLE 3200 ; : - L
1660 ; 2450 THY 3210 :GET LINE NUMBER H
1670 ;IF END OF SYMBOIL TABLE, 2460 LhAa (254),Y Jeelx
LABEL 2470 BEQ EXIT 3230 GETLINEHO [.DY #2
1680 ;MOT FOUND - RETORNM TO 2480 SEARCHLP1 1DY #H4 g;jg H:i (254),%
GIVE 2490 LDA (254),Y 5 :
1690 ; ERROR REFORT 2 500 CHMP *. 3260 IHY )
1700 ; 2510 REQ LABLFOUND 3270 LDA (254),Y
i 1710 L 2520 SEARCHLPZ 1LDY #0 3280 LDY #1
| 1720 EEE ééﬁ;iéér ‘HEXT LINE 3290 STA (251),Y
| 1730 OOF 2530 LD& (254),Y 3300 DEY
- 1740 ” 2540 FHA 3310 FLA
i 1750 RTS 2550 INY 3320 STA (251), Y
; 1760 ; 2560 LDA (254),Y 3330
] 1770 ;LABEL FOUND: GET LINE 2570 STA >254 3340 ;POINT AT MEXT LABEL 1N
1 o HUMBER 2580 FLA 3350 ;SYMBL TBL
; ; 2590 STA <254 3360 CL.C
! 1790 POSITIVE LDY #6 2600 JMP SEARCHLP 3370 LDhA 251
1800 LDA (251}, 1 2610 ; 3380 ADC #2
1810 STA $14 2620 3390 STA 251
Z 1820 IHY 2630 :ALL DONE - RESET PROGRAM 3400 BHE FINIS
f iggg E?: i?fil-f CHARACTER 3410 INC 252
Q = - 2640 ;POINTER AND START 3420
1850 3 : : 2650 3430 FINISHED
| 1860 ;D‘U REST OF GOTO ROUTINE 2860 EXIT LIY #0 3440 :
1870 2670 TYA 3450 - FINIS JMP SEARCHLP2
! :ggg JMP GOTO.RT3 600 STA (261, Y 34?0 < .
: ; 2690 3470 ;
b e 2700 JER $ABBE o T, O
i 1919 e o s 3710 - JHP TATEA 3490 ;TEST FOR REST OF "OFF
1920 ;EXECUTE 'GOSUB’ COMMAND | ..o . 3500 -
i 1930 ; 2730 - 3510 OFF.RT JSR CHARGET
. 1940 GOSUB.RT JSR CHARGET 3940, s 3520 CMP ' F
! 1950 LDa #303 o . : : 3530 BNE NORMAL1
! : ; 2750 ;STORE LABEL IN SYMBOL 5 :
1960 J5R $AJFE TABLE : 3540 JSR CHARGET
g : %E: $74 2770 ;POINT TO BEGINHING OF 3560 BNE HORMAL1
1990 ; LABEL 3570 ; ;
2000 PHA o , 3580 EXECUTE ’OFF’ COMMAND
2010 LDa £34 2780 s . as9n
' 2020 PilA &0 ERTLUTR LR eud 3600 JSR EXTBASOFF
W 2030 LDA $39 2800 Eéi 374 3610 :
i 2040 PHA it o i 3620 ;GET NEXT CHARACTER AND
! 2050 LDA #38D :HEU = A3 3630 :JUMP TO REST OF ROM-
‘ 2060 A 2830 i e 2640 ;ROUTINE
2070 JSR GOTO. RT1 10440 LOs & 3650 JSR CHARGET
2080 JHMP TATAE 2850 fUL #o 1660 RTS
Tt s A o
] 2 3 % = . X
l St : 2880 ADC #0 gggg ;
j 2120 ;IGNORE LABELS e s 3700 HNORMAL1  JMP $ATED
2130 ; ;
i
| .
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Windows on the C64

Using windows on your C64 couldn’t be easier!

r I Yhis program provides all the
facilities you'll need to create a
window environment for your

Basic programs. These routines can

also be used by means of SYS calls

typed in from the keyboard. They
allow you to specify the size and shape
of the windows you require.

When a window is invoked, all the
normal screen editing functions are
available, but they only operate on the
area of the window you have specified.
When that window is ‘pushed back’,
the original screen is restored. Up to
four windows may be defined, and
each may be *pulled down’ in whatever
order you determine.

The definition of a window
includes its position on the screen, but
when ‘pulled down’, it may be
‘dragged’ to another position, and it
then becomes the new location for that
window in subsequent operations.

The areas used by the system are
$CO000 to $C830 for the machine code,
and the screen data is saved under the
Basic RAM at $A000 to $BFFF. The
locations $F9 to $FE are used for the
parameters of the current window, and

By F.E. Randall

must not be disturbed whilst the
window is ‘pulled down’ otherwise the
system may crash. The original values
in these locations are saved each time
a window is ‘pulled down’, and res-
tored when the last window 1s *pushed
back’.

To achieve the usual screen editing
functions whilst only operating on the
area of the window, the system
includes rewritten parts of the Kernal
routines CHRIN and CHROUT.
When a window is extant, the vectors
at $0324 and $0326 are changed to
$C300 and $CO000 respectively. Press-
ing runstop/restore will reset these
vectors if you run into difficulties.

How to Use the System

To use the system, you first have to
initialise it by SYS 50176. That call
should also be used if there has been
an error message, since the parameters
can be in an indeterminate state after
such an event. More about the error
messages later.

After initialisation the windows
have to be defined by SYS 50179, a,

b, c, d, e where:-

a = the window serial number from
I to 4. This number 1s used to pull
down the window later.

b = the number of the row on the screen
where the top left and corner of the
window is to appear.

¢ = the number of the line on which
the top left hand corner is to appear.
d = the width of the screen in
characters.

e = the number of lines, ie the depth
of the window.

The window must be a minimum
of three characters wide and three lines
deep, and the starting row and line plus
the width and depth must not exceed
39 and 24 respectively, since these are
dictated by the screen’s dimensions. In
practice, you'll want to leave.ample
room for any Basic commands you
wish to enter from the window.

This brings me to the one exception
to the normal screen editing facilities
which the system imposes. Normally
there is wrap around on input so that
each line may be up to 80 characters

-
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long. In this system the input line is
restricted in length to the width of the
window you specify. You must make
allowances for this when setting the
parameters.

The definition of windows will
probably come in the initialisation
procedures of your program. If you're
going to use them to display preset
messages, you will probably also want
to set up the displays in the initial-
isation by ‘pulling down’ the window,
PRINTing the text, then ‘pushing
back’ the window. ‘Pulling down’ is
achieved by SYS 50182,a where ‘a’ is
the window number as used in the
definition. SYS 50185 will ‘push back’
the window.

Windows can be redefined without
reinitialising the system, but once
redefined, the original contents of the
window will be lost, Furthermore, if
redefinition takes place too frequently,
you may run out of space in which
to store the contents of the windows.
Better to use the same window for
different purposes, and clear it by
PRINTing “cls” each time.

Dragging Windows

Having ‘pulled down’ a window, you
may drag it round the screen using the
following commands:-

up . - SYS 50191
down - SYS - 50188 =
left - SYS 50894
right - SYS 50197

To drag the window from your
Basic program, you would probably
want to test for the pressing of a
particular function key and then use
the appropriate SYS call. For more
flexibility, machine code buffs could
‘wedge’ code into the interrupt routine
to check whether a function key is
pressed and if so, call the relevant
subroutine listed above.

Error Messages

The system generates error messages
as shown below to help in debugging
your program. The conditions are
mostly related to the use of incorrect
parameters.

Since the system may be left in an
indeterminate state when the error is
detected, after displaying the message,
the system waits for a key to be pressed
before carrying out a warm start. It's
always best to initialise the system
again after such an occurrence.

The exceptions to this are the
absence of parameters following the
SYS commands, as this is picked up
by the Basic interpreter and results in
a SYNTAX ERROR message.

The message displayed will take the
form *ERROR -’ followed by a letter.
The significances of the letters are as
follows:

a - an attempt made to ‘pull down’
a window before it has been defined.

b - an attempt made to ‘pull down’

more than four windows or the same
window.

¢ — when defining a window either the
start row plus width exceed 39; or the
start line plus length exceed 24; or there
is no more space to store the window
contents.

d - in a window definition, the window
number is not in the range one to four.
e — when ‘pulling down’ a window, the
window number is not in the range
one to four.

f - in a definition, the window width
or length is less than three.

Demonstration Program

Included on the disk is a demonstra-
tion program introducing the use of
windows. Load and run WINDOWS
DEMO. To use the machine code in
your own program, type LOAD
“WINDOWS MC", 8, 1 then NEW.
The demonstration gives you the
choice of ‘pulling down’ windows
containing instructions on how to use
the system; using a window to view
the directory of a disk; defining a
window of your own; or ‘pulling down’
one of the windows used in the
program. The latter uses window
number two, so if you try to ‘pull down’
that window, you will get ‘ERROR -
B’

If you study the listing of the
demonstration program, I'm sure you
will soon find all is made clear. You
may also wish to incorporate the
directory listing routine in some of
your programs. Happy windowing!

PROGEAM : WINDOWS [IEMO

AF lﬂ m‘ittittittittitti-titti

LR ARl

4F 20 REM*
L

75 3@ REM*
IoN

5B 40 REM*

W

WINDOWS DEMOMSTRAT

98 5@ REM* ERIC RAMDALL 1
388 N
67 60 REM*

-

93 ':1'@ m**!***k*itk*-tiitttti.

ke ol

CF B2 REM

RE& 9@ REM INITIALISATION

EB 1@@ REM

DE 110 IFPEEK(49152)< >72THENLOA

D"WINDOWS MC".8,1

34 120 POKESZ, 100:POKESS, 100

79 13@ INIT=5@176:SET=S@179:PUL
L=50182 : BACK=5@185 : DOWN=5018
8:UP=50191 : LEFT=50194

@4 142 RIGHT=5@197

@3 15@ POKES3265,PEEK(S3265)AND
2339

24 160 SYSINMIT:SYSSET,1,3,5.19,
3@:5YSSET, 2,2, 2,14, 38: SYSSET

«3.2,8,8,23

4C 172 SYSPULL,1 *

86 1808 PRINT"[CLR,SPCS,RVSON]IN
STRUCTIONS [RVSOFF) " : PRINT" [D
OWN] INITIALISE SYSTEM - SYSS
@176

4E 19@ PRINT" [DOWH] DEFINE WINDO
W — S¥YS50179.A.B,C.D.E WHER
E:":FRINT" A=WINDOW NUMEER (
1 TO 4)

13 2@ PRINT" B=START LINE C=-35
TART ROW" :PRINT" D=NUMBER OF

LINES

78 210 PRINT" E-NUMBER OF ROWS™
:PRINT" [DOWN] PULL DOWN WINDO
W - 5YS50182, A WHERE A=WINDO
W NUMBER

Dé 220 PRINT" [DOWN]PUSH BACK CU
RRENT WINDCW —-[SPC4)5YS50185
[DOWN] ™

ED 230 FRINT"FRESS A KEY™:SYSHA
K

E7 240 SYSPULL,4:PRINT" [CLR, DOW
NITO DRAG WINDOWS :-

oD 256 PRINE[LowH] DoWH o - Sy9
58188 [RVSON]F3[RVSCFF] " :FRI
NT'" UP[SPC4]—- SYS55@8191 [RVED
N]F4[RV3COFF] "

34 260 FRINT" LEFT - SYS50194

[RVSON]IF6 [RVSOFF] * : FRINT™ RI
GHT - SYSU@LY7 [RVON]FSIRVS
CFF)”

9D 270 SYSBACK:POKES3265,PEEK(S
J265)+16

96 280 REM

FE 29¢ REM MAIN MEMNU

A2 300 REM

EA 31@ PRINT" [CLR,DCWN, RVSON, SP
C10])WINDOWS DEMONSTRATION(SP

€9, RVSOFF) "
F2 320 PRINT”(DOWN3] ([RVSON]1[
RVSOFF] - INSTRUCTIONS
88 330 PRINT"[DOWN] [RVSON]2(R
VSOFF) - DISK DIRECTORY LI
STING

57 348 PRINT"[DOWN] [RVSON] 3[R
VSOFF] - DEFINE YOUR OWN W
INDOW

06 350 PRINT"[DOWN] [RVSON]4(R
VSOFF] - PULL DOWN A WINDO
W

51 3650 FRINT"[DOWN] [RVSON]S(R
VSOFF] - EXIT

28 279 PRINT" [DOWN]AFTER EACH E
{ERCISE, PRESS F1 TO EXIT(SP
C3]FROM A WINDOW

OB 380 PRINT" [DOWNZ,SPC6, RVSON]
SELECT COPTION[RVSOFF)
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C64 PROGRAM

129,193,104

34,211,32,116

€O 396 GETAS:IFAS<"1"ORAS>'5"TH BE 608 A~3:PRINT"[DOWN] START L @D 76@ REM  AND MOVE WINDOW
EN390 INE": : TNPUITR: PRINT“START RO BA 772 REM
15 490 ONVAL(A$)GOTD410, 490,560 P R TN 75 780 GETAS: [FAg=""THEN7BG
660,400 60 61@ PRINT'NUMDFR OF LINES™:: 2E 06@ D=3-LEM(STR$(C)):D=E
14 410 REM INFUTD: FRINT“NUMBER OF ROWS" D2 970 PRINT" [RVSON]"MIDS (STRS|
Bl 428 REM  PULL INSTRUCTION ; + INPUTE €).,2);TAB(3+E) ; " [RVSOFF] ™
WINDOW @7 620 SYSSET.A.B.C.D.E:SYSHULL 80 980 FORJ=BTOD:PRINT™ "::HEXT
20 43@ RTM A
BF 440 SYSPNL,1:G0SE748 5@ 632 PRINT" [CLRITHIS IS YOUR AF 590 GET#1,B$:IF ST<>@ THEM 1
PR 45@ SYSPULL,4:COSUET40 WINDOW. USE THE CURSER AND 250
@5 460 SYSBACK:SYSBACK HOME CONTROLS TO SET UP"; 42 1000 IF Bg< =CHR$(34) THEN 99
DA 478 GOTD3A9Q ED 640 PRINT*THE DISFLAY IN THI e}
61 480 END S WINDCW THEN FRESS RETURN 60 1010 GET#1,Bf:IF B#< :CHRS(34
64 499 REM @7 €50 INPUTAS:SYSBEACK:SYSBACK: JTHEN PRINTES$; :GOTO1@10
B3 500 REM DISFLAY DIRECTORY GOTO359 2C 1020 CET#1,B$:IF Be=CHR$(3I2)
70 510 REM 19 66@ REM THEN 1220
EF 520 SYSPULL,? 95 670 REM  PULL DOWN R WINDO A9 1030 FRINT TAB(214E); .C$=""
C@ 530 PRINT [CLR.SPC4, RVSON]DI - gﬂ@ - B& 1134@ C$~CH1BE:GET#1,.B%: IF B%
SK LISTING [RVSOFF] " : PRINT" IN S £99 SYSAILL. 2:PRINT" (CLE.SPC TR L :
SERT DISK AND PRESS A KEY" EB 1@5@ PRINT" [RVSON]"LEFT$(CS.
PO 540 GETAS: IFAS=""THENS40 3, RVSON]PULL DOWN A WINDOW (R 3
B0 550 GOSUBSSQ:GOSUB740:SYSBAC LA 9 1068 JIFE UHENPRINR | crots
K . GOTO390 1A 700 PRINT"[DOWNZ2]WHICH WINDO DB 1070 P=P+1:IFP=1@THEN1110
BD 560 REM W (l, 3 OR 4)":INPUTA 7B 1880 IF ST=0 THEN 91@
7 578 BEM DEFINE A WINDOW 4C 785 IFA 10RA ORA=Z2THEN7 22 AD 109@ FRINT' BLOCKS FREE"
C9 580 REM gg ;%g M‘Lﬂiﬁéh 4D 1100 an:ﬁEi-.cu:e:Ez;REmR:
i " GUOUD B6 1118 PRINT" [RVSOWIPRESS R KE
s o e s A @D 730 SYSBACK:SYSBACK:GOT039@ #mmﬁ]-- [
4, RVSON| DEFINE WINDOW [RVSOFF 69 740 REM 4D 1120 GETAS:IFA$=""THEN1120
] " :FRINT™ [DOWNZ2] YOUR WINDOW 17 75@ REM (CHECK WHICH KEY IR FC 1130 P=@:G0TO1080
WILL BE NUMBER 3 ESSED "
M
CE 49312 DATA 133,211,76,168,23 F@ 49520 DATA 193,76,160,272,70
@.1e4,76,83 , 201,166,214
BA 45320 DATA 194,76,168,230, 32 25 40520 DATA 202,270,252,700,7
,283,232,76 ,32,129,193
F4 49328 DATA 68,236,76,68,236, 14 49536 DATA 96,165,172,72, 165
41,127,201 ,173,72,165
35 49336 DATA 127,200,2.169.94, EB 49544 DATA 174,72,165,175,72
PROGRAM : WINTWS 201,32,144 ,32,210,193
46 49344 DATA 2.76.68,.193,201.1 FF 4‘3552 DATA 32.250.193,.166.25
32 18 I=49152 3,208,3 3.164, 254,177
2E 2@ READ A:IF A=256 THEN BEND SA 49352 DATA 76,62,194,166.212 9B 49560 DATA 172,145.209,177.1
57 38 POKE I.A:I=I41:G0TD 20 ,208,52, 201 74,145,243,136
7F 49152 DATA 72.133,215.165,15 66 49760 DATA 20, 208,44, 164,254 54 49560 DATA 16, 25 165,173,171
4,201.3,.240 177,209, 201 3,210, 165,175
43 49160 DATA 4,104,76,202,241, 29 49368 DATA 72,208,33,164,254 DB 49576 DATA 133.244.165.172.1
138,72,152 ,32.36,23 33,209,133, 243
09 49160 DATA 72,169,0,133,208, BS 49376 DATA 136,177.289,200, 1 BC 495034 DATA 32,290,193, 282,29
164,211,165 45,209,136, 177 B, 223,164, 254
F1 49176 DATA 215,16.3,76.181,1 75 49384 DATA 243,200,145,.243,1 97 49592 DATA 169,32,145,209.17
92,201,13 36,196,211, 208 3,134,2.145
9E 49184 DATA 2@0,3,76.62,194,.2 ER 49392 DATA 239,169,32,145,29 5@ 4960 DATA 243,136,16,244,16
@1,32.144 9.173,134,2 5.251.24.101
8D 49192 DATA 16,201,.96,144.4.4 BE A45940@ DATA 145,243,230, 216.7 hd4 49608 DATA 253,133.214.165.0
1,223,208 6.168, 230, 166 ,133,211.76
4F 49200 DATA 2.41,63,32,132,23 F4 49108 DATA 216,248.5,9,.64,76 14 49616 DATA 56,233,169,4,133,
B.76,7@ 74,193 218, 169,216
F5 49208 DATA 193,166.216,240,3 74 49416 DATR 201,17.788, 14,166 D3 49624 DATA 133,244.169,0, 166
. 76.74,193 214 228,251 ,251.249.12
F@ 49216 DATA 201,20,208.43, 152 SF 49424 DATA 240.5,198,214.32, 24 49632 DATA 24.105,40,144.4.2
,2e8,6,32 135 194,76 29,210,230
S5E 45224 DATA 113,194,76,100,19 Sh 49432 DATA 168,230,201,18,20 AE 49640 DATA 244,202, 208, 244, 2
2.136,132,211 B.4,169.0 4,101,252,144
48 49232 DATA 32.36.234, 200,177 22 49440 DATA 133,199.2081.79,20 DE 49648 DATA 4,238,218, 230,244
, 209,136,145 8.15,152, 240 133,209,133
C1 49249 DATA 209,20@,177.243.1 74 49448 DATA 6.136,132.211.76. 29 49656 DATA 243.96,165,210,13
36,145, 243, 200 1668, 230,32 3,173,165, 244
56 49248 DATA 196,254,208,239,1 DF 49456 DATA 113,194,76,168,23 91 49664 DATA 133,175,165,209.2
69,32,145, 209 @.201,19, 208 4,1@5,48, 144
FE 49256 DATA 173.134,2.145,243 6B 49464 DATA 3.76,18,194,9,120 C7 49672 DATA 4.239,173,230,175
16,58, 166 ,32,203 133,172,133
CE 49264 DATA 212,2408.3.76,74,1 DE 49472 DATA 232.76.79,236.9.6 E4 49580 DATA 174,96,32,210,193
93.281.18 4,166,199 L166,253, 14
DD 49272 DATA 208.2,133,199,201 B2 49480 DATA 24@.2.9,128,166,2 12 49588 DATA 214,169.32, 164,25
19,208, 3 16,240, 2 4,145,209, 136
R7 49200 DATA 76.48,194,201,29, B3 49488 DATA 198,216.174,134,2 44 49696 DATA 16,251,165,209,24
288.6,76 ,32,19,234 185,408,144
3D 49208 DATA 99,194.76.168,230 DA 49496 DATA 76.99,154, 166,214 22 49784 DATA 2.23@,210,123.209
, 201,17, 268 ,228,252,240 ,202,16,213
BD 49296 DATA 27.152,72.165,251 6F 49504 DATA 2.2730,214.96 162, 59 49712 DATA 72,210,193, 166,29
24,101,253 8,13, 216 1.134,214, 162
F3 49304 DATA 197,214,208,9,32, C7 49512 DATA 134,199,134,212,1 45 47770 DATA @.134,711,76,168,

230,162.8
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F2 49720 DATA 134,211.1%,212.1 ,192.0 254,166,253
65,251,24, 101 A SP128 DATA 0.0.0,0.0.0.0.0 32 SQ406 DATA 176,202.169.111.1
60 49736 DATA 253,197.214.208.6 2C 50126 DATA ©.90.9.9.0,0.9.0 45,289,136, 208
32,129,193 34 50144 DATA 2.9.0.0,0.8.0.0 FE 5054 DATA 251,32,105,197.16
47 49744 DATA 76,168,239, 238, 21 3C 350152 DATA 0,0.0.2.0.0.0,Q @.0,169,196
4,24,165, 289 44 3501€0 DATA 7,.0.90.0.2,0.0,@ Ap 50512 DATA 145,289, 164,254,1
46 49752 DATA 105,40,144,2.230, CC 50168 DATA @,0.0,0,0.8.0.0 69,116, 145, 283
21@,133, 289 HD 50176 DATA 76.24.196,.76. 202, 4C 50520 DATA 202.208,238,.32.18
51 49760 DATA 75,168,239.230,21 196,76.119 5.197,169,119
1,165,254,197 AD S@184 DATA 198,76,236,198.76 1@ 50520 DATA 164,254,136,145,2
9@ 49768 DATA 211,16,3.76.62.19 .171.199.76 29,192,1,208
4,76.168 29 50192 DATA B89,199,76.123,19% 7B 58536 [ATA 249.169.19.32.0.1
1E 49776 DATA 230,166,214,.228,2 L76.144, 199 92,165,243
51,208,9,162 43 50200 DATA 162,736,169, 255,15 @C 50544 DATA 133,209,165,244.1
6C 49704 DRTA @, 134,211,104, 104 7,224,199, 202 33,210.169.15
, 76,168,270 IC S@208 DATA 16,20, 169,00, 111, BF 50552 DATA 166.253,164,254,1
A 49792 DATA 292,134, 214,164, 2 32,209,141 45,209,136, 16
24,132.211.165 BC 5B216 DATA 4,200,141.6,200,1 6A S@56@ DATA 251,168,332, 185,19
Q4 49000 DATA 289 56,273 40,176 69,168, 141 7.152,202.16
2,198,210 9D 50224 DATA 5.200,141.7.200.1 5B S5@568 DATA 241,16%.19.32.8.1
AC 49808 DATA 1233,209,06.8.0.0, 6@,3,185 92,32,198
2.0 78 50231 DATA 36.3,153,20.200.1 @3 50576 DATA 199,76,236,198,32
ED 49816 DATA 0.9.2.0.9.2.9.0 36,16, 247 .77.196,32
F5 49824 DATA @.0.0.2.0.2.2.0 P8 S@248 DATA 96,32,2593,174,232, 7B S@584 DATA 65,196,208,5,169,
FD 49632 DATA 90.90.0.0.0.2.2.9 133 .173.32 69,76,203
@5 49840 DATA 0.0.9.0.02.9.0.9 05 Se240 DATA 247.183,192.9,96. AF 50592 DATA 198,192.5,16,247.
8D 49048 [ATA 9.0.0.0.0.0.2.0 173,32, 200 : 148,14, 00
95 49556 DATA 0.0.0.0.8.0.0.0 3c 50256 DATA 2@8,10,162.5,181, 46 SRARQ TATA 96,32, 197,197, 162
oD 49864 DATA 0.0.0,0.0,0.0,0 249,157.8 L3160, 3
AS 45872 DATA 9.0.9.0.0.0.0.0 4C S0264 DATA 2080, 282,16, 248,96 17 50608 DATA 177,.249,149,251,2
20 496880 DATA 0.9.8.90.0.0.0.08 165,253,201 @2,.136,16,248
35 45888 DATA 0.9.0.0.2.0.0.0 Bl S0272 DATA 3.16,5,169,78,76, 6D S@616 DATA 96.165,209,24, 185
A 4989 DATA 9.0.80.0.0.0.0.0 283,198 ,490.144,2
45 49504 DATA 0,0,0.08.2.0.0.9 11 5@280 DATA 165,254.201.3.48, DA 58624 DATA 230,210,133,209,9
CD 49912 DATA 0.2,0.0.0.0.8,@ 245,165,251 6.169,199,141
DA 49920 DATA 165,153.208,11.16 EE 58288 DATA 24,181,253,201.25 65 50632 DATA 16.200,169,224,17
9,211,133, 202 ,48.5,169 4,144,200, 202
4@ 49928 DATA 165, 214,133,201,7 60 58296 DATA 67.76,203,198.165 73 50640 DATA 240,11,24,105.8,1
6.31,195, 201 ,252.24.181 44,3,238 :
5D 49936 DATA 3,2088,9,133%,208,1 29 50304 DATA 254.201.40.16,242 CC S0s48 DATA 16.200,202.208,24
65,251,133 L169.8, 168 5.141,15,20@
@l 49944 DATA 200,76,31,195.76, Bs 50312 DATA 238,.254.166,253.2 9D 50656 DATA 133,249,173,16,20
115,241,152 4,101,254, 144 @,133,250,96
Th 49952 DATA 72.138,72, 165, 208 64 SO29 DATA 1,204 ,202,16, 247, E? 50664 DATA 120,165,1.41,254.
L 240,65, 164 133,98,132 133.1.173
DS 49968 DATA 211.177.209,133,2 D9 S@3208 DATA 99.198,254,24, 109 23 50672 DATA 15.200,133.249,17
15.41.63,6 6,200,144 3.16,2008,.133
73 49968 DATA 215,36,.215,16.2.9 61 5S5033% DATA 1.200.133,109,152 7E 50680 DATA 250,173,136.2,1713
128,144 L24,.199,7 ,219,.32.52
6B 49976 DATA 4.166,212,208, 4.1 99 SA344 DATA 280, 201,192,176,2 05 S0688 DATA 198.160.4,.232.42,1
12,2.9 02,133,181,165 98,32,71
25 49984 DATA 64,230,211,72,132 7h 50352 DATA 109,164,101.24.10 2C 50626 DATA 198.173.196.2.41,
L2308, 196, 200 1.98.144,5 3,9.215
@E 49992 DATA 240,3.76.116,23@, 456 50360 DATA 20@,192,192.176.1 69 50704 DATA 1733.210.32.52.198
169.@,133 86, 133,98,152 168,632
T7 o009 DATA 208,169, 13, 165,15 91 S@368 DATA 24,191,99, 201,192 @B 50712 DATA 42,198,32,71.198,
3,224,3,2499 .176.176,133 173,136.2
70 50008 DATA 6,166,154,224 3.2 68 5S@375 DATA 99,96,32,77.196,1 1A S@728 DATA 173,219, 165,1.9,1
49.3,32 69.08,72 1331
1F 58016 DATA 199,195,76,114.23 A0 5384 DATA 32.65.196,104,178 8F 58728 DATA BH.96.177.249,133
@,32.199,195 L152,149, 258 L34, 200,177
AZ SRR DATR 165,108,133, 2041 EA 50392 DATA 232,.138,201.5,240 92 50736 DATA 249,1%3.75,96, 165
41, 146, 2,290 ,3,72.2eR L2452, 166, 251
30 50032 DATA 247,120, 165,207.2 5D S049@ DATA 279,165,250, 16,5, 32 50744 DATA 240,10.24,105,49,
40,12, 165, 206 169,68, 76 144,2,230
Oh  SPBA DATA 174,135,72.169.0.1 AF SQ498 DATA 207,198,240, 249, 2 4h 50752 DATA 210, 202,200,246, 1
32,207,332 21,5,16,245 33,299,96, 166
C2 5S0@4R DATA 19,234,32.1080,229 05 SRS DRTA 141,14, 200, 37,97, D4 S@76@ DATA 253,164,254,177.2
L201,131, 208 196,732,197 @9.72.177.34
a3 50056 DATA 16,162,9,1208. 1M, 18 S0424 DATA 197,174,732, 790,23 F2 50768 DATA 145.209,104,145.3
198,189,230 6,177,200 48 4,136,16,243
Bl 5Seas4 DATA 236.157.118,2,202 68 OPA22 DATA 2, 76,1730, 190, 168, oA S@776 DATR 292,48, 27,164, 254
L2808, 247 248 3,162.3 ,200,152,24
Th S@@72 DATA 297,201,123, 208,20 D6 5044@ DATA 181,251,145.249,2 46 S0704 DATA 101,74,144,2.270,
9.164,254,132 02,136.16, 248 35,133, 34
1F S5S@@8@ DATA 208,177,289,201.3 41 50448 DATA 160,4.173.6,200,1 CE 5S@792 DATA 169.40,24,101,209
2.208,3,136 45,249, 208 144, 2,238
69 SOMAR DATA 2088,247,200,132.2 PA S@456 DATA 173.7.200,145, 249 69 5P00@ DATA 210.133.200,24,14
09, 1608,8, 140 . 208,165,100 4,211,96,32
EB 50026 DATA 146.2.132,211.132 28 58464 DATA 145,249, 200,165.1 4B 50808 DATA 77,196,174,32,200
L212.165, 2081 01,145,249,165 .236,17,. 200
C3 50104 DATA 197,214.208.8,165 78 50472 DATA 98, 141,6,208, 165, ES 50816 DATA 48,5, 169,66,76,20
202,133,211 99,141.7 7.198,32
B7 50112 DATA 197,200,176.137.7 2F 59400 DATA 200,32,156,198,32 SE 5@824 DATA 148,197,174,32,:28
6,39,195,76 ,211,199,169 j ®,202,189,33
1F 50120 DATA 8,192,45,195.76.0 72 58488 DATA 147.32.0.192,164, 34 50832 DATA 200,205,14, 200,24
.
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9.236,32.197 Sk 5@958 DATA 36.3,202,16,247.1 21,39, 240,186
BD 50840 DATA 197.32.45,199,174 62.5,189 CS 51184 DATA 32,211.199.32,232
| L32.200,173 B4 3@976 DATA 8,200,149, 249, 202 , 197,238,252
| @5 50848 DATA 14,200,157 ,33. 208 16,248,169 @E 51112 DATA 76,99,199,173,32,
| . 238,32, 200 83 5e984 DATA 19,32,210,255,96, 200,240,170
OB See56 DATA 32,169,197 32,232 1608,8.177 E6 51120 DATA 169.1,.24,101.251.
L197,32,198 CA 5S@992 DATA 249.48,6,200,192, 1e1.253, 201
1E 5@nc4 DATA 199,169.@, 141,38, 4,208,247 35 51128 DATA 24,240,159,32,211
3.169,192 oA S100@ DATA 96,173,32,200,240 .199,32,232
A2 50872 DATA 141,39.3.169.0, 14 .13.174,32 SF 51136 DATA 197,230,251,76,99
| 1.36.3 C3 51000 DATA 200,202,189,33.20 ,199,239, 251
| C4 50880 DATA 169,195,141,.37.3 @.141,14, 204 E7 51144 DATA 230.252.198.253.1
i 169,19,32 7@ 51816 DATA 32.197,197.169,.65 98,253.1%8,254
| BS 50888 DATA 210.255,96,168,10 .76, 203,198 FA 51152 DATA 198,254,96,198.25
4,104,152,72 36 51024 DATA 173,32,200, 24,5, 1,198,252, 230
8C 50896 DATA 162,0.189,10, 200, 164,251,136 50 S1160 DATA 253,239,253,200,2
| 248.6,32 C2 51032 DATA 2088,1.96,32.211.1 54,230, 254,96
\ 97 5e924 DATA 210,255,232,2080.2 99,32, 232 FB 51168 DATA 0.9.0.9.9.0.0,0
45,104, 32,218 48 51049 DATA 197,198,251,32,2 8¢ 51176 DATA @,92.0.0.0.0.0.0
EAR 50912 DATA 255.169,.8,.133.198 2,197,162,3 88 51184 DATA 0.9.0.0.0,9,0.8
.165,198, 240 41 51@48 DATA 15@,3,181,251,145 1@ 51192 DATA @.9.90.9.8.0.0,0
[ F2 50920 DATA 252.76.102,254.17 L 249,202,136 DF 51200 DATA 0.9.0.0,0.0.0.09
4,32, 208, 248 EA 510856 DATA 16,248,32,198,199 E7 51208 DATA @,0.9.,9,0.0,0.0
i 95 50928 DATA 32,32,211,199,32, .169,19,32 C8 51216 DATA @,4.13,69,82,82,7
E 232,197,206 92 51064 DATA 0.192,96,172,32.2° 9.82
| 14 S@93& DATA 32,20@,174,32,200 8@, 240,219 99 51224 DATA 32,45,32.9.87.241
, 202,48, 18 BA 51072 DATA 164,252,136,24@,2 . 202,241
CC 5@944 DATA 189,33,200,141.14 13,32.211,199 7F 51232 DATA 2.0.90.0.0.0.0.09
. 208, 32,169 D& 351060 DATA 32.232,197,198.25 9C 51240 DATA @.0.0,2356
8E 350932 DATA 197.32,198.199.16 2.76.99,199
9.19.32,0 : 54 51088 DATA 173,32, 200, 248,19
At 58968 DATA 192,.96,162,.3,189, 7.169,1,24 READY .
28,200,157 22 51096 DATA 181,254,.1e1,.252.2
|
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(JFFICIAL COMMODORE/AMIGA DEALER
COMPUTERS
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- | THINKING OF BUYING

Amiga B2000 onl 1029.00

l Amiga B2000 + 10845 Stereo Col Mon 1279.00
- Ew A - ] Amiga 2088 PC/XT Bridgeboard + 5.25" Drive 481.85
- Amiga 500 + Modulator 350.00

| Amiga 500 + § Games + Spritz Paint + Superbase 399.00
| Amiga + 10845 Stereo Col Mon 618.00
- b | ' Amiga 500 + Philips 8833 Steren Cal Maon 580.00
| Commodore PC10 Single Drive Mono 332.35
a Commodore PC10/20/40/60 PHONE

Commodore 64C Hollywood Pack 136,69

[ Commodors 645 Entertainment pack 189.00

PRINTERS

eeee.... Without consulting the

I Citizen 1200 parallel or Commodore 129,85
| Star LC-10 Parallel 185.00
Star LC-10 Commodore ing Lead 215.00
Star LC-10 Colour Par or Comm 245.00

All Okimate 20 consumables normally in stock
MONITORS

Commodore 10845 Colour Monitor inc lead 279.00
Philips B833 Stareo Colour Monitor inc lead 239.00
Tilt Swivel Stand for 1081/1084/88333 18.34
Philips 7502 Grean Screen Monitor B5.00
| MISCELLANEDUS
| Amiga 501 512K RAM/Clock Expansion 139,00
Amiga 500 AMDRIVE 40Mb Hard Disk Drive 399.00
miniGEMN Genlock for Amiga 113.85
Pace Modem + S/ware for Amiga W21/23 Prestel, BBS elc. ig:g
“Handy Little Booklet” is the essential reference gomec &ﬁ]}','ﬁfﬁﬁﬂ:’%} G BB 29.96
f W i 4 Cumana CAN354 Amiga Disk Drive 95.00
book for everyone buying a new car Gy cmﬂ ]
* : : " I/F + h /128 i
It lists the main car manufacturers alphabetically, sk Em,gzm E':IGF:?{Q:;“ S 1 EE
ether with each car's current retail price, Surge Protecior ay Adaptor or 4-way Dist Unit X
| ~_ tog s : P 138 Official Prog's Ret Guide php£2 24.95
| insurance group, engine size, urban mpg, unleaded
CIREEE - i SOFTWARE
compatibility, Service/Maintenance/Repair costs - Superbase Personal 43.95
T i P VizaWrite 128 + Spellcheck 59.95
based on 50,000 mileage - and tax bracket - for VizaStar 128 Spreadsheet & Dalabase T
company car drivers. Superbase 64/128 24.95/29.95
Superscript 84./128 y 24_085/29.95
i So before you invest thousands of pounds in a new Tasword 64 40/80 Col WP - Tape/Disk 24.95/29.95

* ALL PRICES ARE INCLUSIVE OF VAT AT 15%
+ CARRIAGE £5 (EXPRESS £10). Software and small items fr‘l-i
* Prices subject 1o change without notice,

 Delta P Sagmw A’zaf

8 Ruswarp Lane, WHITBY, N. Yorks. YO2 1ND.
Tel: 0947 600065 (9am- ?prn]

Y VT AT AT T LT

[ car invest just £2 in the “Handy Little Booklet” to
help vou make the right choice.

To get your copy send £2 plus 25 pence (for postage
and-packaging) to: Kim Cleary, Company Car,
International Trade Publications Ltd., Queensway
House, 2 Queensway, Redhill, Surrey RH1 1QS5, or
telephone her on (0737) 768611 for further details.
Registered no: 2246951
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ver since I punhased m:..r first
Emmputer system, some four
always understood the importance of
having a printer. Even in those early
days as a complete novice, I could see
the importance of being able to get
hard copies of any important work
done, be it listings of your latest
masterpiece, print-outs of your finan-
ces, or simply letters.

The first printer I bought was the
MPS8E01, and at the time it seemed
like a good buy. I was able to get print-
outs of virtually anything 1 desired
with relative ease. True, the fimished
result was not spectacular, but it was
something — better than my hand-
writing, I can assure you. However,
when 1 looked around at my friends’
y listings, lists and letters, I was some-
’ what miffed to discover that my
| humble 801 was perhaps not quite as
] good as I had first thought.

'! Not to be outdone, I traded in the
: 801 and upgraded to the 802. Ah, what
i bliss! This printer had a far superior
finish to it. Alright, so it is a lot larger
and heavier, but what an improvement

Prln

. n the type! The speed was also better,  It’s fully compatible

and a half years ago, 1 have.

REVIEW !

. Star LC10-C Colour

svwi] 1' LY
|'||iI ||1-||'| |

ter We put the LC10-C under

the microscope
By Paul Eves

Shortly after this, I began review-
ing programs for Your Commodore.
Yes, you've guessed it, suddenly the
need for graphics printing became only
too clear. Back went the 802, and I
said hello once again to the 801. :
Since those early days, I have used |
many different printers. These
machines, like Assemblers, come in all
sorts of formats. Some will do one
thing, others will do another. It’s not :
often you find a printer that will do
EVERYTHING you personally want
it to do. That is to say, until 14 months
ago, when 1 discovered the LCI10-C.
For my money this has got to be one
of the best home-use printers 1've ever
come across. So what makes this
printer stand out above the rest?
Well, it’s a compact, convenient,
colour dot-matric printer.

"

ﬁ‘f.sl'}:"%\ UE\

i
A

and to add to all this, it was a lot with the
quieter. To some extent,
it was

also
a lot
easier
to use. Of
course, you
can’t print out
graphics on it,
but then again, |

thought, 1 never N g
want to do that T (=5
anyway. (I never b\ \

could see the sense in

ruining your print head
in order to get a print-
out of a graphics screen.)
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C128 and C64, it supports the Com-
modore graphics and business charac-
ter sets, (Standard and DIN versions),
and you can also swap to ASCII
operating mode.

On top of all this, you have access
to no less than ten international
character sets. For those of you who
like colourful displays and print-outs,
you have a six colour print option.
Operating the printer is simplicity
itself. You are provided with a clear,
easy to read front panel, and from this
panel a multitude of operations can
be performed.

Apart from the obvious function
of switching power on or off, these are
the other functions available:

The type style can be selected along
with the type pitch. Left and right
margins can be set up along with
setting the top of paper, and paper can
be fed automatically with micro-feed
if needed (forward or reverse). Pause
printing and the printing of test
patterns are both possible.

You can also prevent software
from altering your pitch and style
settings. One other function, which 1
think is a boon to machine code
programmers, is the facility for
printing a Hex dump.
This 1s

s0 that
you can check
that the codes the printer
IS receiving are correct.

Five type styles are catered for, all
of which can be used in italics (one
draft and Four NLQ). There are then
four different print pitches for each.

On top of this, you can have Enhanced ,' :

Underlined, Superscript, Subscript,
Bold, Double sized and Quadruple
sized printing. The printer also prints
standard eight-bit graphics and
Commodore seven-bit graphics.
You can use up to triple-ply multi-
copy forms, normal fanfold forms
or single sheets. An extra feature
is the ability to park fanfold
paper, whilst you are using
others. Of course, you
don’t have to take my
word for all this
- at the end of
this review
you'll
see

some
sample printouts.
All these printouts were
executed from within simple Basic
programs. I think you'll agree that the
finished results are quite impressive
(especially for a humble home-user
printer).

As well as everything else I've said,
the supporting manual is well laid out,
informative and easy to understand.
(It must be if he understands it... Fd!)
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But I dont want you to think that
I have no criticisms at all, because I
have. All this Hi-Tech equipment is
somewhat delicate. 1 had great trouble
for some time getting it to respond to
colour commands, both from within
software and by direct use. I just could
not understand what the problem was
(the test patterns proved OK).

Eventually I hit on the problem.
My ribbon had by this time become
faint on Black and Blue. For some
reason this interfered with the oper-
ation of the rest of the ribbon. On
purchasing a new ribbon, the problem
disappeared. It would be better if this
could be overcome, but 1 think that
this is a small price to pay considering
the advantages the machine has.

In the final analysis, 1 would highly
recommend this printer. I know there
must be better ones around, the 24 pin
type for example, But for all-round
versatility, it is hard to beat.

Final Word

The printer that was reviewed here is
the Commodore Serial Interfaced
Version. There is a Centronics Version
that’s compatible with Epsom and
IBM printers. Therefore this version
is suitable with the Amiga and any
other computer that supports these
printers.

Touchline:

Star Micronics, Craven House, 40
Uxbridge Rd, Ealing W5 2BS. Tele-
phone: (01) 840 1800.
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Spritz Sprite
System

If you are fed up not having sprites on your Plus/4,

read on
By Mark Everingham

sprite, according to the Con-
Acisc Oxford Dictionary is, “An

Elf, Fairy or Hobgoblin.”
Hmmm... Maybe, but perhaps the
definition should extend to include
Cars, Planes, Pacmen, Invaders from
Space and (just for Jeff Minter) Sheep,
Camels and Llamas.

In fact, in computer terms, a sprite
is any piece of computer graphics
which plays an active part in a game.
Sadly, the Plus/4 does not have any,
a fact which has been long lamented
by the machine’s owners who have to
bear the ridicule of C64 owners, whose
machines are endowed with hard-
ware—controlled sprites.

Spritz sets out to put the balance
right by providing your Plus/4 com-
puter with a comprehensive Sprite
System, giving not one, not two, but
eight independant, full colour sprites
which can be controlled very simply
through 19 new commands. These
commands are added to the standard
Commodore Basic language — no need
for those engless pokes for which the
C64 has become infamous!

The Theory Of Sprites

Sprites form the heart of the majorty
of today’s computer games, and are
found in abundance on every compu-
ter, from the humble C16 to the mighty
CBM Amiga. A sprite is a graphic
element or picture which can be placed
on the screen and moved quickly and
smoothly about with the minimum of
trouble.

On the Plus/4, the text screen is

used for sprites because of the speed
and ease of use this screen offers. When
a sprite is displayed, the computer
automatically remembers what was
under the sprite before it was printed.
To move the sprite you simply change
its coordinate position, the computer
acknowledges that the sprite has been
moved, replaces what was underneath,
moves it to the new position and
reprints it. SPRITZ will detect a
collision between a sprite and some-
thing else. Sprites can even be printed
below or above foreground graphics.

In addition to these features,
SPRITZ also has a facility for selec-
tive priority printing, a feature not
found on either the C64 or CIl28.
S PRITZ handles this complicated pro-
cess in about 20 milliseconds under the
control of an interrupt.

If it all sounds a little technical,
remember, all you have to do is to tell
the computer where to move a sprite,
everything else is completely automatic
and transparent to the user.

Using The Spritz Commands

SPRITZ adds 19 new commands to
basic which makes the control of the
sprites simplicity itself, without a
POKE in sight. These commands act
in exactly the same way as the normal
Commodore Basic commands. Every
parameter can be expressed either as
direct numbers or variables. Standard
error messages are given which can,
if required, be intercepted in Basic
using the Commodore TRAP
command.
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The error messages SPRITZ gives
are explained below:

?SYNTAX Error - You have either,
used a command or keyword that
neither SPRITZ or CBM Basic under-
stands, or you have entered too few
or too many parameters following a
command.

?Type Mismatch Error - you have
replaced a numeric parameter with a
string.

?Illegal Quantity Error - One number
you have used as a command parame-
ter is outside the valid range for that
particular command.

As well as these error messages, the
Basic HELP command (Key F8), also
works with SPRITZ commands. If

you enter something like:-

DEFINE 255,1,2,3,4,5,6,7,8,9
when there should only be the num-
bers 1-8 the HELP command will
make all of the line from the final ‘9’
flash to indicate where the error lies.

Similarly, if you typed something
like:-

SCROLLING RULES OK

The phrase ‘RULES OK® would be
flashing as the valid argument for the
SCROLLING command is either ON
or OFF. This feature of the HELP
command with SPRITZ makes the
location of errors extremely easy.

g T I P S A e R SN
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SPRITZ Set-Up
Commands

RAMFONS SAAAA/AAAA

For the most part, you will want your
sprites to be made up of user-defined
graphic characters, aliens, spacecraft
etc. You tell SPRITZ that you want
to use a character set or Font in RAM
instead of ROM with the RAMFONT
command. Its sole parameter is the
address where the character set is
stored. This can be expressed either
in decimal, or hexadecimal preceded
with a ‘8’ character. SPRITZ also uses
and interrupt to retain a character set,
s0 when you generate an error message
the computer will not go wild as it
usually does!

Examples:
RAMFONT 53000
10 RAMFONT 49152

CBMFONT

However attractive a redefined char-
acter set is, it can be difficult to edit
a program when all the colons appear
as mushrooms or the numbers 0-9 as
various sections of a centipede’s body!
To get your computer back to the
normal Commodore font, just enter
CBMFONT.

Examples:
CBMFONT
HCBMFONT

FONTCOPY 0/1

Most people find that they only want
to redefine part of a character set as
user defined graphics, and still want
the usual alphanumeric characters.
The answer is to copy the normal CBM
character set down into RAM and then
redefine the characters you want. The
FONTCOPY command copies a char-
acter set into RAM. Either into
UPPER case font (FONTCOPY 0) or
the lower case font (FONTCOPY 1).
The command must be preceded by
a RAMPONT command to tell
SPRITZ where to put the new char-
acter set.

Examples:
RAMFONT 353000:FONTCOPY 0
10 RAMFONT 49152:FONTCOPY 1

DEFINE Char, D0, D1, D2, D3, D4,
DS, D6, D7

Once you have copied a standard font

into RAM, you will probably want to
redefine some of the characters to form
graphics with which to build sprites
or displays. Usually, this would be
done using a series of DATA state-
ments and POKES. These are replaced
with one command in SPRITZ,
DEFINE.

The DEFINE command takes nine
parameters in the range 0-255. The first
15 the character number, and the 8 that
follow are the data bytes which make
up the character.

Note, the character number is not
ASCII, as in CHRS(c), but a screen
code. The relevant code for each
character can be found on Page 192
of your computer manual.

See also the section in the SPRITZ
SCRN function.

Example:

10 RAMFONT $300: FONTCOPY 0
20 DEFINE 0, 170, 85, 170, 85, 170,
85, 170, 85
WPRINT"@@@@@@@@@@”

HARDRYVS and SOFTRVS

A character set can contain either 128
characters and use the RVS ON/OFF
function, or 256 characters with no
hardware reversing. If you need the
extra characters, entering SOFTRVS
does this, with reversing being
handled by software if required.
HARDRYS selects the fewer 128
characters, but with RVS ON/OFF
being handled by hardware.

Examples:

HARDRYS: PRINT “ABCD
[RVSON] ABCD”
SOFTRYVS: PRINT “ABCD
[RVSON] ABCD”

HIRES and MULTI

The Plus/4 computer has several
modes, the most important of which
are High-resolution and Multi-colour.
The HIRES and MULTI commands
switch between the two. HIRES mode
is usually in operation. MULTI mode,
which is used in quite a number of
arcade games, halves the horizontal
resolution but allows each pixel to be
one of four different colours.

Examples:
HIRES: PRINT “[ORNG] SPRITZ"
MULTI: PRINT “{ORNG] SPRITZ”

SPRITZ Sprite
Commands

SPRITE SP, CH0, CH1, CH2, CH3,
co, Lo, C1,L1,C2, 12, C3, L3

Each sprite under SPRITZ control is
made up of four characters displayed
on the Plus/4 low-resolution screen.
These characters are arranged in a
square of 2*2 characters, and each
character can be an individual colour.
Reverse or normal characters can be
used to make up a sprite, and each
colour can be one of the Plus/4 full
121. The SPRITE command is used
to tell SPRITZ which characters and
colours are to be used to make up a
sprite. The parameters it requires are:

SP - Sprite number (0-7)

CHO - Top left char code (0—255)
CHI1 - Top right char code (0—255)
CH2 - Bottom left char code (0—255)
CH3 - Bottom left char code (0—255)
Cn - Colour for that quarter (1—16)
Ln - Luminance for that quarter (0—
7
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As you can see, the characters are
specified not as ASCII but as screen
codes, as for the DEFINE command.
The reason for this is that using ASCII,
reverse characters are not evaluated.
To specifiy a reverse character using
the character code you simply add 128
to the original value. Again, the
relevant values can be found on page
192 of your manual, also refer the
SPRITZ SCRN function.

Colours are represented using the
colour and luminance values that you
would use in a COLOR command to
represent all 121 colours. These are
entered in the same order as the
character codes for each quarter of the
sprite. Each sprite is numbered 0-7 for
each of the eight available.

Examples:
SPRITE 0.°1. 2. 3,43, 1, 50, 3
53,4

When SPRITZ is first used, each sprite
is set up as characters 96-127 (the last
in a character set), with each character
being black. The characters in each
sprite are arranged thus:-

Character Colours
SPRITEO 96 97 1,0 1,0
0% 99 1,0 1,0
SPRITE 1 100 101 1,0 1,0
102 103 1,0 1,0

and so on....

FOREGROUND CH and MODE SP,
OVER/UNDER/SELECT

As mentioned before, each sprite can
be displayed either above or behind
foreground graphics, or with selective
priority. If a sprite is OVER it appears
on top of anything printed on the
screen. If a sprite 1s UNDER then it
appears behind everything except a
space character on the screen. When
using SELECTive priority, a sprite can
made to appear in front of some
characters and below others so that
you could, for example, make a
helicopter move between tower blocks

or weave in and out in a pattern. You
can make each sprite behave in any
one of the three ways, so you could
have a helicopter moving between
buildings, clouds moving behind, and
a gunsight in front.

The MODE command is used to
specify how a sprite is displayed on
the screen. It takes two parameters:
The first SP is the sprite number in
the range of 0-7, and the second
parameter should be one of OVER,
UNDER or SELECT as explained
above.

The MODE of a sprite should be
chosen before a sprite is first
ENABLEd.

When you first use SPRITZ, all
sprites are set to OVER.

Examples:

FOR N=0 TO 7:MODE N, UNDER:
NEXT N

10 MODE 0, SELECT

When using SELECT mode you have
to tell SPRITZ which characters
should be considered as foreground
and which as background. The com-
mand to do this is FOREGROUND.
Its single parameter in the range 0-255
is the character to be used as fore-
ground. To clarify this, the examples
below show the result of each value:

Examples:

FOREGROUND 128 - All reversed
characters are foreground and all
others background.

FOREGROUND 65 - Every character
with a code of 65-225 is foreground
and every other in the range 0-64 is
background.

Note that even with a command
like FOREGROUND 30, setting every
character with a code over 29 as
foreground, the space character, (code
32), is logically still treated as
background.

ENABLE SP/DISABLE SP

Once you have set up the sprites
you wish to use, the ENABLE com-

mand is used to switch them on. The
command takes only one parameter,
the sprite number in the range 0-7.
Once enabled, the sprite stays on the
screen continuously. Even if you clear
the screen, the sprite is reprinted in
its original position. This means that
you could use one routine to scroll a
background and another to control the
sprite, and the routines don’t need to
take any notice of each other!

Once you have finished using any
sprites you can switch them off using
the DISABLE command with the
sprite number as its argument. Note
that when using a large number of
sprites in the Basic direct mode, there
can be considerable losses in speed of
keyboard auto-repeat as the computer
is doing a lot more work than usual
on its interrupt. Thus, it is a good idea
to switch sprites off when leaving a
program to improve the auto-repeat
speed. The internal clock will inevit-
ably run slightly slower than normal
when SPRITZ is maintaining many
sprites.

Examples:
ENABLE 1:ENABLE 2:DISABLE 4
10 FOR S=0 to :ENABLE S:NEXT

MOVESPTO TX, TY

Obviously you need to be able to move
sprites around the screen. The MOVE
command is the primary way of doing
this, The command takes three
parameters: the sprite number SP in
the range 0-7, and the coordinates to
which the sprite should be moved. The
destination coordinates should be
seperated from the sprite number using
TO as for the Commodore DRAW
command. Coordinates should be
separated using a comma like all'other
SPRITZ commands. The X-
coordinate should be in the range 0-
38 and the Y-coordinate in the range
0-23. When you use a MOVE com-
mand with that sprite enabled,
SPRITZ automatically removes the
sprite from the screen and reprints it
in the new position leaving the screen
intact. The MOVE command can also
be used when a sprite is not enabled
in order to move it to its initial

o s o
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position. When you first use SPRITZ,
the sprites are arranged in a row in
the top left of the screen.

Examples:

X=10:Y=10:MOVE 1 TO X, Y:
ENABLE 1

SHIFT SP SLEFT/SRIGHT/SUP/
SDOWN and SHIFT SP,DIR

Usually you will want to move a sprite
one character at a time, and the SHIFT
command can be used to do just this.
It will move any sprite one character
Left, Right, Up or Down. If a sprite
goes off an edge of the screen, it
reappears at the opposite side. Moving
off the screen to the right makes the
sprite reappear on the left. The SHIFT
command has two possible syntaxes.
Both take their first parameter, the
sprite number, in the range 0-7.
Following the sprite number is the
direction in which the sprite is to be
moved. If the direction is expressed
as a number, it should be preceded by
a comma. The effect of each of the
possible arguments are as follows:

NUMERIC WORD DIRECTION

0 SLEFT LEFT
1 SRIGHT RIGHT
2 SUP UP

3 SDOWN DOWN

Note that when you specify the
direction in English as a single word,
the word should be preceded by ‘S’
This is to avoid clashes with the
BASIC functions LEFT$ and
RIGHTS.

Examples:
ENABLE 0: DO: SHIFT 0

SPRIGHT: SHIFT 0 DOWN: LOOP
ENABNLE 0: DO : D = RND (1)*4:
SHIFT 0,D: LOOP

SPRITZ UTILITY
COMMANDS

SCROLLING ON/OFF

One of the problems implementing
sprites using software is that whenever
a program or entry in direct mode
causes the screen to scroll up, the
sprites will also scroll, leaving an image
above them. Usually this will not be
a problem when programming, but if
you wish to print on the bottom line
of the screen while sprites are enabled,
it can be useful to disable the screen

PLUS4 PROGRAM
T - e T I L B e P e T Ty o T i B o i T i Pl

scrolling effect. To do this just type
SCROLLING OFF or to re-enable it,
type SCROLLING ON.

When scrolling is disabled, if the
cursor, is pushed off the bottom line
of the screen, instead of scrolling the
screen up, it just reappears at the top
of the screen. The SCROLLING
command is the equivalent of the ESC
‘M’ and ESC ‘L’ sequences.

Examples:

SCROLLING ON: ENABLE 0:

CHARI, 39, 24, “*”

SCREEN SUP/SDOWN

Sometimes you may want to scroll the
screen up or down but leave the sprites
you have enabled intact. The
SCREEN command will do just this.
SCREEN works by first removing
all the sprites from the screen, scrolling
the screen either up or down, and then
reprinting all the sprites previously
enabled. When using many sprites this
inevitably causes some screen flicker
s0 it 1s not really recommended for
rapid use. However, it can be wvery
useful when editing programs or
implementing an asteroids type effect.
SCREEN SUP scrolls the screen up
and SCREEN SDOWN scrolls it
down. Each scrolling it one line in each
direction. Note that if you have a
window specified, the SCREEN com-
mand will scroll the window only.

Example:

10 MOVE 0 TO 20,12

20 ENABLE 0

30 CHAR1,RND(1)*40, 0, “*”
40 SCREEN SDOWN

50 GOTO 30

RESET

If you do something like enter an
incorrect address in a RAMFONT
command, or leave all your sprites
enabled when entering direct mode to
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edit a program, it can be hard to tell
what’s going on when the character set
is corrupted. If you get into such a
situation entering RESET will reset all
SPRITZ'S varables to their default
values.

The command can also be used at
the start of a program to make sure
that all the system variables contain
the default values. These default
settings are shown below:-

MODE : HIRES

FONT : CBMFONT (Upper case)
REVERSE: SOFTRVS

SPRITES : DISABLEd

Examples:

10 RESET:SCNCLR:ENABLE 0
RESET:SCNCLR

SPRITZ

As SPRITZ adds 30 new keywords to
the Basic operating system, it can be
a little difficult to remember all of
them. If you cannot remember a
command or keyword, typing
SPRITZ will display a list of them on
the sreen. It will automatically con-
figure the list width to the size of the
current window.

Example:
SPRITZ

10 SCNCLR:SPRITZ
SPRITZ User Function

As well as the 19 commands SPRITZ
adds to Basic, SPRITZ also provides
you with four new functions. These
make the setup and control of sprites
easier. These are used just like Basic
functions as an argument of another
command. For example:- PRINT
SCRN (“A”) will print the screen or
character code value of the ASCII “A™
character. Equally C%=SCRN(*A")
will assign this value to the variable
C%. As you can see, these functions
are used as the argument for another
command, not as a command by
themselves.

SCRN (“CHR”)

SCRN is used to convert an ASCII
character into its equivalent screen
code used in the DEFINE and
SPRITE commands. As with all
functions, the single parameter is
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enclosed within brackets and, as the
argument is a string, it should also be
enclosed within inverted commas. The
string should only be one character
long, but, if the string you specifiy is
longer, in the same manner as the Basic
ASC function, only the leftmost
character is considered. You can also
use functions from within other
functions as long as they yield the
correct type of parameter.

Examples:

DEFINE SCRN (“@"), 170, 85, 170,
85, 170, 85, 170, 85

10 S=SCRN (CHRS$(64)

20 PRINT S

XPOS (SP) and YPOS (SP)

The XPOS and YPOS functions are
used to find the position of any sprite.

The one parameter they take is the
sprite number, which should be in the
range (-7. The functions should only
really be used when the sprite you are
finding the position of is enabled. The
values returned are in the ranges of
0-38 and 0-23 for the X and Y-
coordinates respectively.

Examples:

ENABLE 0:MOVE 0 TO XPOS (0)+1,
YPOS (0)+1

10 PRINT “Position of Sprite 4:
“XPOS (0", YPOS (0)

COLLIDE (SP)

COLLIDE is an important part of the
SPRITZ system. It tells you whether
or not a sprite (SP) has collided with
a character which is foreground. It
returns a zero for no collision or a one
for a collision. Collide can be used with
the IF command like any normal
function. What constitutes a collision
is for any of the characters in the 2*2
square the sprite occupies, to be a non-
space character, greater or equal to the
FOREGROUND setting. Thus the
two setups below are respectively no
collision and a collision.

Foreground value 1
Sprite 0 at (10,10)

Contents:
320 - COLLIDE (0)=0
032

1 32 -COLLIDE (0)=1
3232

Example:

10 CHAR 1, 0, 0, “ >":CHAR 1, 39,
“‘ w oo

20 MOVECQ TO 20, :ENABLE 0:D=0
30 SHIFT 0, D:IF COLLIDE (0)
THEN D=1-D

40 GOTO 30

SPRITZ Keyword
Abbreviation

That brings an end to the discussion
of each of the SPRITZ commands and
keywords, however, to cut down on
typing you can use a simple abbrevi-
ation for each keyword. The full and
abbreviated forms of each SPRITZ
keyword are shown below:

FULL KEYWORD ABBREVIATION

CBMFONT C (Shift-B)
COLLIDE C  (Shift-D)
DEFINE D (Shift-E)
DISABLE D (Shift-1)
ENABLE E (Shift-N)
FONTCOPY FO (Shift-N)
FOREGROUND F (Shift-O)
HARDRVS H (Shift-A)
HIRES H (Shift-1)
MODE M (Shift-O)
MOVE M (Shift-V)
MULTI M (Shift-U)
OVER O (Shift-V)
RAMFONT R (Shift-A)
RESET R (Shift-E)
SCREEN S (Shift-C)
SCRN SCRN
SCROLLING SCR (Shift-0)
SDOWN S (Shift-D)
SELECT S (Shift-E)
SHIFT S  (Shift-H)
SLEFT S (Shift-L)
SOFTRVS S  (Shift-0)
SPRITE S (Shift-P)
SPRITZ _ SPRITZ
SRIGHT S  (Shift-R)
SUP SUP
UNDER U (Shift-N)
XPOS X (Shift-P)
YPOS Y (Shift-P)

As you can see, using abbreviations
can save you up to seven characters
of typing per command, which for
those less experienced on the key-
board, can be quite considerable.

SPRITZ Sprite - Editor
Program

As well as the SPRITZ Basic com-
mands, I have provided a full-featured
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Sprite Editor which can be used to
create colour, hires Sprites for
SPRITZ with the minimum of effort.
As the program is fully cursor con-
trolled, it is not neccesary to use any
numbers at all to define a sprite.

The Screen Display

When you run the Sprite Editor
program you will see that the screen
is divided into seven squares or
windows. These windows are used as
follows:

The Title Window at the head of the
screen simply displays the Sprite—
Editor heading.

The Edit Window on the left of the
screen is where all the action happens.
In it is displayed a full colour, enlarged
version of the sprite currently being
edited. In the Edit Window you can
move the cursor and change the status
of pixels and colours.

When you first run the Sprite-
Editor it will contain a display of sprite
0 and a cross wire cursor in the top
left of the window.

Next to the edit window are two
windows which contain a normal size
picture of the current sprite. The
windows look identical but the top one
shows the current sprite in colour and
the lower one in monochrome.

On the centre-right of the screen is the
Dialogue Window which for most of
the time displays a reminder of the
control keys the Sprite Editor program
uses. Whenever you are using a
function such as saving a set of sprites
or changing colours, all the computers
output and human input is displayed
in this window.

In the bottom-right corner of the
screen is a window which displays the
eight sprites which are currently in
memory, accompanied by their equi-
valent number. These sprites are
displayed in colour as in the top
display window.

The final window, the Status Window
is located beneath the two display
windows. On the left is displayed the
number of the sprite which is being
edited, and on the right is the current
editing mode.

When first run, these will be # 0
and *+",
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The Control Keys

The most important keys the Sprite
Editor uses are the cursor control keys.
If you press these you can see the cross
wire cursor in the Edit window move
around the window.

If you move the cursor over a set
pixel then it changes to a white cross
on a coloured square, if it is on a reset
(white) pixel then it appears coloured
on a white background. In this way
the cursor is always visible and the
status of the pixel it covers is still
displayed. The Sprite-Editor will
prevent you from trying to move
outside the Edit Window.

Individual pixels of a sprite can be
changed by using the ‘A’ and ‘Z’ keys
to Set and Reset the pixel under the
cursor. Any changes you make to a

sprite are displayed in cqlour in the |

top display window and the sprite
window, and in the monochrome in
the lower display window.

As well as changing the state of
pixels individually, you can make the
cursor leave a trail of either Set
(coloured) pixels or Reset (white)
pixels as you move it around the edit
window. To make it leave a Set trail
press F1, or to make it leave a Reset
trail press F2. These are the equivalents
of drawing or erasing. If you only want
to change pixels individually using *A’
and ‘Z’, then you can press F3 to do
s0. The current drawing mode is shown
in the status window. A ‘+’ indicates
the draw or set mode, a *-" indicates
the Erase or Reset mode, and a *~’
indicates that pixels will be unchanged
when you move the cursor over them
— the Over Mode.

One of the features the Sprite-
Editor program offers which is unique
to SPRITZ is the colour function.

As explained before, a sprite can
have a different colour for each of its
four single character quarters. By

pressing ‘C’ you can change the colour
of the quarter-Sprite in which the
cursor is currently located. When you
press ‘C’ the program will clear the

PROGRAM: SFRITZ LOADER

lla. 'F!Erﬂ" (R R E R R B E AR EEEEEEEEERSS]

20 REM - i

38 REM * SPRITZ BASIC LOALDER *

49 REM * 3

Ea P.I:.:M L B I I I

50 REM

70 GEAPHIC 1:GRAPHIC @

2@ PRINT CHR$(Z7)"RSPRITZ BASIC LO
ADER PROGRAM™

9% PRINT"(DOWN)WRITTEN JANUARY 198

9 BY M.R EVERTNGHAM"

188 ZRINLDY (DOWN]

19 AD%=4@97:FOR LI=1000 TO 375@ S

12@ TRINT' (HOME) (DOWN) (DOWN) (DOWN)
(DOWH ) (DOWHNI STORING DATAR LINE™LI
13% CH%=0:FCR BY=0 TO 7:READ DAZ
148 DA%=DEC (DAS) : CH%=CH%+DAR

152 IF DA%<{@ OR hgz*ﬁS THEN PRINT
"number too large in line™li:end
160 POKE ADS+BY, DA% .NEXT BY:READ ¥
RS

170 VR%=DEC(VR$) : IF CH% JVR% THEN

PRINT" (DOWN) CHECKSUM ERROR IN LIN
L1 :END
18¢ AD%=AD%+8:NEXT LI
19 PRINT" (DOWN) SPRITZ DATA 100% C
ORRET
r

aa “R‘LT (DOWN) DO YOU WANT TC USE
[TIARPE OH [D]ISK?™

21e DO:GET- KE$:LOOP UNTIL INSTR("T

D" . KES)

222 °IF KE't = UTETHEN PORE 208, 1:FLSE
P"“’ .?"-'5

OKZ 2089+BY,PEEK

SPRITZ BASI

v DEEK (238}

SPRITT IYET

380 POKE 43.1:POKE 34, 16:

59:POKE 46,24
318 SAVE"SPARAITZ",PEEW[Z08)

POKE 45.1

dialogue window and prompt for
Colour (1-16) and Luminance (0-7).

‘When you enter these, the change in
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colour will be displayed in the Edit,
Display and Sprite windows. The
cursor will them draw in the new
colour selected.

If you want to start with a clean
canvas so to speak, then pressing the
‘CLR/HOME" key will clear the Edit
window leaving you with an empty
black sprite. Care should be taken
using this function as you can not then
recover your handiwork!

All of SPRITZ’s eight sprites can
be edited. You can change the sprite
to be edited by pressing the ‘E’ key.
The dialogue window will then clear
and you can enter the sprite in the
range 0-7. The new number is dis-
played in the Status window and the
new sprite is drawn in the Edit and
Display windows. The Sprite can then
be edited just like any other.

When you are happy with your
sprites you can save them onto disk
or tape by pressing ‘S’. The dialogue
window will prompt you for the save
device and you should press ‘D’ for
the Disk or ‘T" for Tape. The name
under which you wish your collection
of eight sprites to be saved should then
be entered. The file-name should be
no longer than ten characters as
SPRITZ adds a five character exten-
sion of its own.

You can reload sets of sprites
previously saved from the Sprite-
Editor by hitting the ‘L' key. The
program will prompt for device and
file-name in exactly the same way as
for saving sprites. The sprites will then
be reloaded for further editing.

Finally, when you have finished
using the Sprite-Editor program, you
can get out of it by pressing ‘ESC’
which will return you to Basic and reset
the SPRITZ system variables to their
default settings.

Changing the Sprite-
Editor Font Address

When you first use the Sprite-Editor
program, it is set up for a character
set at SFB00 - the highest possible
place on a Plus/4 or 64K Cl6. If you
want to change this address, for
example, if you only have a 32K C16,
then all you have to do is change the
RAMFONT command in line 90 and
the ADDRESS declaration in line 100
of the program. Care should be taken
not to set the address lower than the
end of the Sprite—Editor program if
yvou have not saved a backup copy.
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Using Sprites in your own
programs

It is not much use designing a set of
sprites if you cannot then use them
in your own programs under the
control of SPRITZ. Luckily, this is
easy to do. The lines displayed below
should be added to the start of your
program to load in the sprite charac-
ter set and data.

10 IFL =0 THENL= I: LOAD"name.
FONT”(dev), |

20 IFL = 1 THEN L = 2. LOAD"”
name.SPRT",(dev),1

30 ADDRESS = (ADDRESS)

40 RAMFONT AD

50 POKESS,0:POKES6,AD/256:CLR

You should insert the file-name
given to your collection of sprites in
place of ‘name’, (dev) should be
replaced by | for tape users or 8 for
disk users. (ADDRESS) should be
replaced with the address at which
your sprite character set is stored. This
can be expressed in decimal, or in hex
using DEC(“AAAA™) where
“AAAA” is the hexadecimal address
of the character set.

It must be stressed that this section
of program should be used at the
beginning of a program and will only
work in this position because it is
neccesary to clear (or CLR) all Basic
variables after loading a section of data
into RAM.

When the program section shown .
above has been run, your sprites can
be displayed and moved simply by
ENABLEIing the sprites and then using
the normal SPRITZ commands. There
15 no need to execute any further
SPRITE command as SPRITZ sprite
data as well as character set data is
loaded into RAM, thus simulating the
effect of a series of DEFINE and
SPRITE commands.

Getting SPRITZ Up and
Running
The BASIC Loader Program

The Basic Loader Program is used to
install the SPRITZ machine-code
program. It should be entered and run
in the normal way. The program gives
its own error messages to help you
locate any errors you may have entered
in the data section. Once the program
has been entered correctly, you should
press ‘D’ or “T" to choose whether the

program is to be saved to Disk or Tape
and then hit RETURN as indicated
by the loader program. At this point
two files are saved: A backup copy of
the basic loader program and a file
named ‘SPRITZ’. At this point you
can reset yvour computer and from this
time you can get SPRITZ running by

simply typing:-

DLOAD“SPRITZ" (For Disk Users)
LOAD*SPRITZ” (For Tape Users)
RUN (RETURN)

A copyright message will be dis-
played and you can then use any of
the SPRITZ commands and functions
either in a program or in Basic direct
mode.

Demonstration Program

I have included a Demonstration
program to display SPRITZ's func-
tions working to the limit. The pro-
gram controls all eight colour sprites
independantly and simultaneously
while playing a section of J.S. Bach’s
2-part Invention in D-Minor! - quite
a feat for a humble Plus/4 program
written in Basic!

To use the demo program you
should first load the SPRITZ system
program. You can then save the
demonstration program using the
procedure as follows:-

MPROGRAM:SPRITZ LOADER

328 FOKE 43,PEEK(2@9) :POKE 44,PEEK
(21@} : POKE 45,PEEK{(211) :POKE 46,PE
EK(212)

330 PRINT" (DOWNISAVING COMPLETE -

RESET MACHINE"®

24@ END

912 REM

g:e H.E-'I'q Wk Wk ok o W ok kR Rk

Rk

930 REM *_
-

948 REM *

N *

958 REM ~
i

MACHINE-CODE DATA SECTID

968 REM + (START AT LINE 1le089)
L

97¢ REM +

GAQ REM **wewwswmwhmm b v mhdmb o wwww

W

992 REM

18@d DATA OE,19,90,9@,9E,208,34,31,
2141

121@ DATA 31,32,3R.AZ2,.00.00,00,4C,
@18B

1028 DATA B@,.19,A9.70.R0,16,85, 22,
@336

133 DATA B4,23,.A0,008.84.08.88,C8,
@328

1@4d DATA 2@.A5.04.38.F1,.22.F0.F7,
@3re

1859 DATA C9.8@.F9,22.B1.22,30.23,
@361
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DSAVE“SPRITZ DEMO”
(For Disk users)
SAVE“SPRITZ DEMO”
(For Tape users)

Before running the Demo program
you should first load the SPRITZ
system program.

Sprite-Editor Program

[ have already discussed the actual use
of the SPRITZ Sprite Editor, however
you can save a copy of the program
as shown below:

DSAVE “SPRITE EDITOR™
(For Disk users)
SAVE“SPRITE EDIOTR™
(For Tape users)

As with the Demo program, you
should first load the SPRITZ system
before running the Sprite-Editor.

Well there we are. Next time your
snooty C64 owning friends are putting
your Plus/4 computer to ridicule, all
you have to do is load SPRITZ, run
the demo and watch the smile fade
from their faces!!!!




LISTINGS
Ehjrite 1409 DATA C9,00.F2,98,D0,20,C9,22, | 04lF
R3ITC 1832 DATA FEB,.8D.12.FF.AS%,FB,8D,0E,
1410 DATA D0,@2,F9,1A,As,D2,BD,.F3, @568
A5@84 1843 DATA 18.60,20,73.04,20,00,.12,
1428 DATA 17,91,D8,A5,D1,38.E%,@04, B211
R413 185 DATA @A,0R.QA,.QA.AA,20,73,04,
1439 DATA 85,01,3D.12,18,91.D0.45, 8169
B444 1860 DATA 20.D0.12.85.D7.BA,05,07,
1442 DATA D1.18.69,04,.85,D1,.E6.D2, @3c4
464 1870 DATA 8D,12.FF.2@.73,04,C9,30,
1458 DATA 60,.A6,.D2.B1.D@,SD.73,18, @32F
@481 18808 DATA DG.CC.20,73.04.C9.30.D0,
; 1460 DATA AS,D1.38,E9.04.85.D1,B1, @src
PROGRAM: SPRITZ LOADER P4n2 g 18990 DATA C5,20.73.24.4C.95,12,C9,
1470 DATA D2.90D.53,18,4C,60.%1.8D, 8318
gas2 1900 DATA 47.9@,03,4C,A1,94.09.41,
148¢ DATA 73,18,91.D®,.AS,D1,3B8,E9, B365
l@6@ DATA C8.D@.F9,C8.E6,0B,18.98, | o483 1919 DATA 9@,03,.E9,.37.608,C9,34.B0,
Q4FA 149¢ DATA 24,85.D1.BD.53.18.%1.D9. B3CH
1070 DATA £5,.22.85.22.90,.02.E6.22, | @2z 192¢ DATA F2.09.38,9@.EE,E9,30,.5@,
a2ce 15@@ DATA AS.D1.18.59.94.85.D1.E8, BLEZ
198@ DATA 18,.A0.0@,B1.22.D0.D9,.28, | @439 193% DATA 20.84 . 9D.E0.22.90,83,4C,
Q@36C 151@ DATA 60.468.8A.468,98.48.32.08, 23n2
1898 DATA 20,.79.04,4C,.6A,89,05.28. | e2FC 194¢ DATA 1C.99,29.00.E@.@0 F&,. 02,
@1lEC 1520 DATA 86,.D5,.AD,95,18,3D,4C.17. a40@
110@ DATA CB,4C,D4,89,AA.AQ,702.84, | @35B 1952 DATA A9.D4.85.53.A9.00,.85.52,
@4AF 153@ DATA F@.1B,8A,QA.0@A,AA.ED,33, @3Fs
1112 DATA 22,A0,16,84,23,4C,.9E.88, | @343 196@ DATA BS,64,AD,13,FF,29,FC,B5,
2F4 154% DATA 18,DD,35,18,D0,28.ED.34. 2452
1120 DATA C9.80,98,14,09,93,B0.19. | @328 1970 DATR 65,A2,04.20,00,.B1,62,91,
@409 155@ DATA 18.DD,36,18,D@,20.A95,.0@, @34F
1139 DATA 28.E0.8@,0R.AB.B9,1F.17. | @2DC 1980 DATA 64.CB8.D@.F9.E5.63.E6.65,
@342 156@ DATA BS,.D6,2@,4A.14,E6,D5,.A6, @589
1143 DATA 48,B9,1E.17.48.4C,773, 24, | 043a 199@ DATA CA.D®,.F2.60.AD.@7.FF,29,
P41 157@ DATA DS5.E@,.@8.D@.DS.AD.12.FF, g4cs
1158 DATA 4C,Al,.94.A9.00.85.2D,20, | @520 2@B@ DATA 7F,BD,.27.FF.6@.AD,@7.FF
20C 1589 DATA 2D.9E.18.8D,12.FF.68.A8, 0425 :
1162 DATA 73,.924,C9.FE.F0.06,22,79, | 0351 2@1® DATA @9,80,8D,07.FF.60.C9,91
@3cDh 1599 DATA 68.AR.68,4C,QE.CE,29.A7. @306
1172 DATR @4.4C.1E.94,20.73,.94.C9. | @369 2020 DATA FB,22,09,4F,F8,03,4C, Al
p262 15602 DATR 14,.A6,.D5,.BD.4C,17.49,.FF, R4BA
1180 DATA 53.B@,.03,4C.A1,94.C2.397. | @aF7 2033 DATA 94,20,.73,04,C9.46,D0,.F6
@427 1618 DATA 20,5C,18,8D.95C,18,8A,04, Tl
119¢ DAT. B@,F9,38,.E9.80,92A,.28,89, | 2286 2049 DATA 20,73.04.C9.46.00.EF, 20
94B5 16220 DATA QA.AA.BD.35,18.9D,33,18. @388
12e@ DATA 1E,17.85,55.B9,1F,17.85. | 02A6 2@5¢ DATA 73.64.A9.1DB.20.4B.EC.AS
@z83 1638 DATA BD,36.18,9D.34.18,A9.FF. 2323
121@ DATR 56,20.54,00,4C.17,93,20, | @3sc 2063 DATA 40,4C,4B.EC.20.73.04.A9
@1E@ 164@ DATA B5,.D6.20@.4A.14.4C.C6,11, @31e@
1220 DATA 48,.DE.A5.BE.AQ.17.20.88, 7| e2Fc 2@79 DATA 1B.20,4B,.EC,A5.4C,4C,.4B
@3EC 165@ DATA 20.73.04,20,85,94.20.17. @ZFE
1238 DATA 90.A9.7C.AQ,10.8D,.0a.23, | @207 @R DATA EC.20,.84,9D.BE.9D,.18,.60
@2FF 1660 DATA 93,4C,97.9D,20,F9,10.4C. 23Dpe
124@ DATA BC.0B.83.A9.13.A0.10.80. | @378 2090 DATA 20,84,9D.86.14.A59.00,85
@293 16708 DATA 12.87.8A,0A.0MA.AB.B9,33, R329
125@ DATA 9C,.03,.BC.0D.@3,249,55.28, | @2CB 219@ DATA 15.85.D7.06,14,26,15.06
@249 1688 DATA 18,D9.,35,18,D00,F8,09,34, glcc
1260 DATA 12.80,9E.83,8C.0F.03.A9, | @3r3 211@ DATA 14.26,15,06.14.26.15.AD
@1Fs 169¢ DATA 18.D9.36.18.00.FB.60.28. 2151
1270 DATA 51.A0.10.8D,.18.03.8C.11. | @387 2120 DATA 13.FF.29.FC,18.65.15.85
@24E 170@ DATA S5F.12.20.71,12.20.1D.13. @34E
1280 DATR 23.A9.15.A2,12.8D.82.23, | 0164 2130 DATA 15.20,91,94,20.84,.9D.8A,
@285 1710 DATA 20,58,13.29.46.12,49.90, @3z2s
129¢ DATA B8C,03,93,A9,00,.8D,9F,18, | Q1AC 214@ DATA A4.D7.91.14.08.84.D7.C0,
@27F 1720 DATA 9D,.9P,18.558.50.78.32.00, @se3
130¢ DATA A9.AQ.RQ.18.85.2B.84.2C, | 2312 215@ DATA @8.D9.EE.60.20.84. 9D E@.
2361 1739 DATA 86,D5,AD,9B,18,3D,4C,17, 0447
1310 DATA 78.A9.9A.A@.11.8D.14.03, | 835 2160 DATA 08,90.@3,4C,1C,99,20.91,
2319 1740 DATA F@,.03,70.A7.14.B6.D5.16. B24D
1320 DATA BC,15.03,58,.60,A5,.D6.F0, | @42 2179 DATA %4,C5,FE,.F0,93,4C,A1.%4,
R3c? 175@ DATA DS.E@.@08.D@.ZD,60,AD,07, | @4CF
1330 DATA @5.20.5A.11.C6.D2.A6.03, | @48E 2183 DATA 20,73.84.C9,9A,.PQ,.F6.C9,
@381 176@ DATA FF.29.EF.8D.07.FF.60.AD. 2469
13490 DATA B1.D@.C5.20.D8.04, A5, 08, A4B7 2192 DATA S7.90,.F2,E5,97,9D,93,18,
B3IE7 177@ DATA @7,.FF,29,19,.8D,07,FF.60, 94E1
135@ DATR F@,1E.CD.9D,18,.B@,04.2%, | @31z 2200 DARTA 4C.73.04,28.84,90,E0.08,
@3ED 1780 DATA AD,.12.FF.09,04.8D,12.FF, BZEC
1360 DATR 21.D9.15.A5.D5.F0.0F.36, | @359 2103 DATA 90.03.4C,1C.59,8A,.0A. 00,
@3ES 1790 DATA A9,D0,8D,13,.FF,A9,.FF.80, @232
| 1370 DATA D4.A6.D5.AD.9C.18.1D.4C. | 54D 2253 DATA 8%,.D7.85,15.A9.04.85,14,
| 419 1888 DATA 9F.18.60.C9,24,F0,1B,28, @33C
138M DATA 17.BC,9C.18.A6.D4,A%,.32, | @32E 2232 DATA 20,91,94,20.84,9D,BA,A4,
@370 1810 DATA E1,9D,.C9,20,F@,23,4C.1C, B3E4
1358 DATA ©0.00.792.10,.E0.01,D0.06, | 9399 224¢ DATA D7.99.F2,.17.E6.D7.C6,14.
397 1828 DATA 5%9.8D,13,FF.AD,12,FF,29, @511
e N YOUR COMMODORE july 1989 [ ———————




BIRTINGS
e A L A D L Sy P T A A 11 0 T, B 7 T RS v TP T S 0 S Br 91 e B L R T N e R e i W TR

2250 DATA
1,03B5
2260 DATA
0, 043F
2270 DATA
4, 0417
2280 DATA
A, 0338
2290 DATA
3,0255
2300 DATA
0,03F4
2310 DATA
C,0308
2320 DATA
g,032C
2330 DATA
8,0238
2340 DATA
5, 0460
2350 DATA
c,0308
2360 DATA
8,026F
2370 DATA
3,0498
2380 DATA
4,0391
2330 DATA
0,0343
2400 DATA
8,0383
2410 DATA
6,041A
2420 DATA
0,0230
2430 DATA
0,021F
2440 DATA
4,01EB
2450 DATA
89,0319
2460 DATA
F,02B5
2470 DATA
5,0378
2480 DATA
5,0385
2480 DATA
B,0279
2500 DATA
7,038E
2510 DATA
0,03AB
2520 DATA
0,043E
2530 DATA
B,02Cc2
2540 DATA
8,02Cca
2550 DATA
8,0306
2S60 DATA
A,0232
2570 DATA
0,0456
2580 DATA
0,03A2
2580 DATA
5, 0497
2600 DATA
0,037E
2610 DATA
6,0479
2620 DATA
0,0331
2630 DATA
5,0227
2640 DATA
1,043C
2650 DATA
0,03ED
2660 DATA
1,0299

0o, EE,AS, 04,85, 14, 20,9
94,20,84,50,CA,E0, 10, B
D1,86,D7,20,91,94,20,8
S0, E0, 0B, BO,CS, 8A, 0A, 0
0A,0A,05,07,A4,15,99,1
18,EB, 15,C6, 14,00,07,6
20,84, 30, E0,08,90,03,4
1C,99,78,8Aa,0A,0A,A8,8
35,18,99, 33,18, B9, 36, 1
99,34,18,86,05,A9,FF,8
06,20,4A, 14, A6, 0S, BD, 4
17,00,98, 18,80,98, 18,5
60,A6,05,RB0,93, 18, 85,0
8m,0nA,0A, AR, 86, D2, B0, 3
18,0A,A8,B9,54,17,85,D
B9,55,17,85,D1,8B0,33,1
18,65, 00,65,00,90,02,E
D1,A0,00,20,06,11,C8,2
06,11,98,18,63,27,A8,2
06,11,CH,4C,06,11,20,8
g0, E0, 08,90, 03, 4C, 1C, 9
20,1B,12,BD,4C,17,49,F
2D,98,18,8D, 98, 18, 86,0
78,20,A7,1%,58,60,AS,D
OA,0A,AA, BD,34%,18,0A8, A
B9,5%,17,8S,00,B9,55,1
8s,01,B0, 33,18, 18,65,D
8s,D0,90,02,E6,D1,A0,0
20,80,11,c8,20,80,11,9
18,69,27,A8,20,80,11,C
4C,80,11,20,84,90,E0,0
S0,03,4C, 1C,99,8a,0A,0
8s5,07,20,79,04,C9,A4,F
03,4C,A1,94,20,81,90,E
27,B0,E7,8A,A6,07,9D0,3
18,20,91,94,20,64,50,E
18, B0,D7,BA,AB,07,380,3
18,60,20,84,9D,E0,08,9
03,4C, 1C,59,8A,0R,0R,8
o7,20,79,04,CS,FE,FO, 1
cs,2Cc,D0,0a,20,81,90,E

04,90,17,4C, 1C,99,4C, A

2670 DATA
6,0438
2680 DATA
0,0532
2690 DATA
7,0420
2700 DATA
6, 046F
2710 DATA
1,028F5
2720 DATA
E,0332
2730 DATA
5,02F2
2740 DATA
8,02ch
2750 DATA
5,041F
2760 DATA
9,0336
2770 DATA
0, 03F9
2780 DATA
3,0888
2790 DATA
g, 0558
26800 DATA
§,010C
2810 DATA
4, 02EE
2820 DATA
9,03FD
2830 DATA
C, 0443
2840 DATA
5, 0343
2850 DATA
0,0408
2860 DATA
0,03BE
2870 DATA
9,02C1
26880 DATA
0,034F
2830 DATA
A, 0554
2500 DATA
9.03ce
2910 DATA
0,02FF
2920 DATA
C,o0202
2930 DATA
3, 02ED
2940 DATA
2,0262
2950 DATA
A, 0306
2960 DATA
C,02B8 -
2570 DATA
0,02CE
2980 DATA
D,01FE
2330 DaTA
2,02EE
3000 DATA
4, 029F
3010 DATA
0, 02F0
3020 DATA
9,0261
3030 DATA
0,0371
3040 DATA
0,039F
3050 DATA
&,02BF
3060 DATA
E,0271
3070 DATA
D,0368
3080 DATA
C,02BA

84,20,73,04,C9, 9E, BO,F
C9,9A,90,F2,E9,9A,RA, 2
73,04,8A,A6,D7,A8,F0, 1
88,Fo, 1F,B88,F0,2C,FE, 3
18,B0,36,18,C9,18,F0,0
60,Ad,00,90, 36, 18,60,0
35,186,10,F4,A%8, 26,90, 3
18,60,FE, 35, 18, B0, 35, 1
€9,27,00,E4,A9,00,90, 3
18,60,DE, 36,18, 10,09,A
17,90, 36, 18,60,C8, FE,D
07,20, 73,04,C9, 9F, 90,0
4C,Al1,94,CS8,9C,90,FS,E
46,85, 14,20, 73,04, 20, 4
12,A9,1B,20,48,EC, AS, 1
20,4B,EC,A2,00,88,05,A
FF,B85,06,A0,98, 18, 30, 4
17,FD,03,20,4A, 14,E6,D
AG,0S,E0,08,D0,ED, 58,6
A9,86,A0,17,20,88,90,A
00,B8,70,16,F0,21,48,2
7F,20,4B,EC,E8,CH, 29,8
FO,EF,AD,EB,Q07,4A,C5,C
S0,0S,85,CA,4C, DA, 15, A
0D, 20, 4B, EC, 4C, DA, 15,6
20,08, 12,E0,08, 90,03, 4
1C,99,8A,0A,0A,AA,BD, 3
18,AB8,4C,81,94,20,09, 1
ED, 0B, 90,03, 4C, 1C, 99,8
OR,0A, AR, BO, 34, 18, A8, 4
81,9m,20,09,12,E0,08,9
03,4C, 1C,99,20,1B,12,A
sc,18,3D,4C,17,A8,F0,0
A0, 01,4C,81,3A,20,73,0
20, 85, 94, 20,67, 90,A0,0
20,E0,04,10,0C, 29, 7F,C
7F,D0,02,A9,SE,09, 40,0
om,C3,60,30,04,29, DF, D
02,29, 3F, A8, 4C, 81,9, 4
4F,52,45,47,52,4F 55,4
C4,53,50,52,49,54,C5,4

HE MY 0S5 S5 HE 91 4=y

30830 DaTa
5,0339
3100 DATA
B,02E1
3110 DATe
2,0366
3120 DATA
F,D2EB
3130 DATA
E,0208
3140 DATA
E,020E
3150 DATA
3,0357
3160 DATA
o,o02D0
3170 DaTa
6,0200
31B0 DATA
2, 02E2
3130 DATA
E&,030D
3200 DATA
8,0397
3210 DATA
3,0380
3220 OATA
3,02CF
3230 DATA
E,Q37F
3240 DATA
3,02C7
3250 DATA
c,0377
3260 DATA
3,0377
3270 DATA
3, 08EF
3280 DATA
B,D02B3
3230 DATA
E,D014C
3300 DATA
7 ,025F
3310 DATA
5,0170
3320 DATA
B,0l166
3330 DATA
0, 0091
2340 DATA
0,0170
3350 DATA
0,0300
3360 DATA
0,0183
3370 DATA
0,0205
3380 DATA
0,028e8
3330 DATA
0,020/
400 DATA
0,0235
3410 DATA
O,0248
3420 DATA
0,0108
3430 DATA
3a,0278
3440 DAaTAa
33,0482
450 DATA
3,051B
3460 DATA
3,0518
3470 DATA
3,03B0
3480 DATA
A,0339
490 DATA
F,0216
3500 DATA
F,O0174%

CS,'44,48,53,41,42,4C,C
40,4F,56,C5, 53,48, 49,4
D4,53,43,52,45,45,CE, 5
45,53,45,04,53,43,52, 4
4C,4C, 49 4E C£7,46,4F,4
S4,43,4F, 50,03, 44,45, 4
49 4E,CS,48,43,52,45,0
40,55, 4C, 54,089, 43, 42,4
46,4F,4E, 04,52, 41,40,4
4F ,4E, 04,48, 41,52, 44,5
S6,03,53,4F ,46,54,52,5
D3,53,50,52,49,54,04,5
S0,4F,D3,59,50,4F,D3,4
YF,4C,4C,49,44,CS,53,4
52,CE,4F,56,45,02,55,4
44,45, 02,53, 45, 4C, 45,4
D4,53,4C,45,46,04,53,5
49,47,48,04,53,55,00,5
44 ,4F,S57,CE,00,61,13,C
13,9C,13,18,14,86, 14,0
14,12,15,8D,15, 2F, 12,2
13,EB,12,68,13,5E, 12,6
12,70,12,83,12,1C, 13,2
13,00,15,01,16, 16,16, 2
16,48, 16,01,02, 04,08, 1
20,40,80,00,0C,28,0C,5
oc,78,0c,m0,0C,C8,0C, F
oc,18,0D,40,0D,68,00,9
oD, B8,00,E0, 00,08, OE, 3
OE,S8,0E,80,0E,A8,0E,D
OE,F8,0E,20,0F,48,0F,7
OF ,SB,0F,CO,OF,0D,53,5
S2,48,54%,5A,20,43,4F , 4
40,41, 4E, 44,53, 20,26, 2
48, 45,59,57,4F,52,44,5
0D,a3,A3,A3,A3,A3,A3,A
A3,A3,A3,A3,A3,A3,A3,R
A3,A3,A3,A3,A3,A3,A3,A
A3,A3,A3,00,00,1C,D05,C
oD,CA,CS, 50,52, 49,54,5
20, 1E,56,45,52,53,49, 4

4E,20,31,2E,30,38,20,1
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PROGRAM: SPRITZ LOADER

3510 DATA
S,01ED
3520 DATA
1,0254
3530 DATA
B, 02C3
3540 DATA
B, 02A4
3550 DATA
E,Q34C
3560 DATA
E,038C
3570 DATA
E,D3CC
3580 DATA
0, 00FC
3590 DATIA
00,0000
3600 DATA
0, 0000
3610 DATIA
0, 0000
3620 DATA
0, 0002
3630 DATA
a,0010
3640 DATA
00,0020
3650 DATA
00,0030
3660 DaTaA
0,000E
3670 DATA
0,0CJ0
3580 DaTa
0, 0000
3630 DATA
0,000u
3700 DATIA
0,00COo
3710 DATA
0,0100
3720 DAaTA
0,0100
3730 DATA
Q,0100
3a740 DATA
0, 0040
3750 DATA
F,01SE

42,59,20,40,2E,52,20,4
SE,45,52,49,4E,47,48,4
40, 1C,CA,CB, S0, 00,00, 1

S4,00,60,62,61,63,64,6
65,67,68,6A,69,6B,6C,6
&60,6F,70,78,71,73,74.7
75,77,78,7A,79,7B,7C,7
70, 7F,00, 00, 00,00,00,0
00, 00,00, 00, 00,00, 00,0
oo, 00,00, 00, 00,00, 00,0
00, 00,00, 00, 00,00,00,0
0o, 00, 00, 00, 00,00,02,0
02,00, 04,00, 04,00, 06,0
08, 00,08, 00,08,00,0A,0
oa,00,0C,00,0C,00,0E,0
CE, 00,00, 00,00, 00,00,0
oo, 00, 00, 00,00, 00, 00,0
0o, 00, DO, 00, 00, 00, 00, 0
00, 00,00, 00,00, 00,00, 0
0o,00,20, 20, 20, 20,20, 2
20,20,20,20,20,20,20,2
20,20,20,20,20,20,20,2
20,20,20,20,20,20,20,2
20,20,00,00,00,00,00,0

00,00,00,00,00,FF,00,5

PROGRAM: SPRITZ SFRITE-EDITOR

m WA RAR A AT AT AN AR F e rad A
HEM *
SPRITZ SPRITE-EDITOR

L]
* (FONT ADDEESS IN LINES 10.20)

22585
ELL

L A

'm m R e L e R R e AR AR R
B8 REM

0@ RESET:RAMFONT DEC("FBee") : FONTXOFY 8:5C
ROLLING OFF

18@ ADDRESS=DEC("FB0Q") :POKE 55,0:FKE 56,
AD/ 256 : CLR: AD=PEEK (56 ) * 256

llg TRAP 1160:00L0R @.2:00LOR 4.2:00L0R 1,
1

323 LEFINE 65.15.63,127,127,248, 240, 249, 24
120 TEFINE &6,255, 255,255, 295
132 DEFIME 67,248,252,
150 DEFINE £8.248.240
249 i

168 DEFIME 69.15.15.15.1%.15.15.15.:5
170 DEFIKE 70,2408,240,240,248,127,1°27,
2]

:2.9,8.0
o, 255,31, 15,15.15
L2490, 247,240, 240, 240,

T
Lad

i

5,255,295

18@ DEFINE 71.0.0.0.0,255,
1,554,254, 252,
14

19ﬂDEFIhI?¢.15151 A

220 IEI'THE?E 16 56.13425456.56,55.
230 DEFINE 76.56,56,56.254.124,56.
240 PRINT CHR$(Z7):"N(DISH)#I 11
PECRUUR R RR R p="

250 PRINT "= (RED)THE SPRITZ SPRITE-
EDITOR (ELK) I,

260 PRINT "0 nntiabbnnniinntsn
(R R B

270 PRINT "(DOWN)®I ! 1 ihit1ibtiitti=
282 FOR 1=8 TO 13:FRINT "=

= ":NERT

e ]
20 FRINT "«

0 N e
200 FOR L=4 TO @ STEP 5:CHAR 1.19,L, " =1
DOWN) (LEFT) (LEFT) (LEFT) {1SFT)— —(0CWN) (15
FT) (LEFT; (LE°T) (LEFT)— ~{DOWN) (LEFT) (L==T

) {LEZT) (LEFT)= 1 1" :NEXT
310 CHAR 1.19,14, "# | =(DCWH) (LEFT) {LEFT) L

EFT) (LEFT)—I(GRM)@. (BLE) ™ (DOWN) (LEFT. :LEFT,
(LEFTY (LEFT) = 1 1"
320 GHAR 1.24.4."#b 000 0biddn )" PRINT

338 RESTORE:FOR L=1 TO 11:RKEAD L$:FRINT TA

B(24) ;" (BLK)—(LBLU} " ;L5 :NEXT

340 FRINT TAB(2S) "= d00iibntninne

352 CHAR 1.19.18."st0nipennriiinnatin: PR
INT

368 PRINT TAB(19) (RN} 1 > B
LK)

378 PRINT TAB(19)"=({DOWN) (LEFT)=(DOWN) (LET
T)—(GRN) 4 3 6 F(HLK) "

380 PRINT TAB(19)"—(DOWH) (LEFTI 100501100
TR

350 CHAR 1,394, CHR$(27)+"T=
400 FOR S=0 TO 7:X%=22+05 AND 3)4S.Y%=10-3
*[(533)

418 MWE S TO X%, Y% ENACLL S:ENARLE Z:DISA
BLE 5

428 NEXT: S%=a:M¥=0

438 DEF PNO(D)=R+¥Y%+ ()% AMD B)*2

440 DIM P%(7) :FOR N=@ TO 7:P%(7-N)=2tN: NEX
T

450 CR=6163+3%*4 k=%

460 A=RDHTEE+S%% 32 0%=0 =0

470 MWE S% TO 2Q.5:FMABELE S%:ENAELE 5%:DI
SAELE 5%

488 VE=O6+Sk 4 POKE 3492, WVe:PORE 3493, Vks2
PCKE 3532, Ve+1 :POKE 3533, V%+3
499 POR Y=@ TO 15:CHAR 1.1.5+Y.”
HEM G%=T%+2

500 POKE 1339, PEEK(G%) :POR X=0 TO 1S:IF X»
7 THEN POKE 1339, PERX(GH+1)

512 IF PEEX(A+Y+(X AND 2)*2) AND PicX AND
7] THEM PRINT “(RVS) (OFF)";:ELSE PRINT '

IR Nt T

529 NEXT X.Y:POKE 1339.9

530 NE=T273+Y50 404 0%  DPR=DEDY (3]

=40 POKE ¥%.43 OR PS5 AMD 129

S50 [0 KE=PEEK(198) :LO0OP UNTIL K% 364

S6@ IF We:3 AND K77 THEN Me=i%—3.004E 259

A, A5 (MIDS("+—. " M5, 1)) :GOTD 500

570 IF K%=57 THEN 6R2.CLSE =7 =22 TIEN 7

30:E1SE IF Ke=14 THEN 830

5ep IF K%=42 THEM 870:ELSE IF K¥=13 THEM 2

90 :ELSE IF k=52 THEN 1130

599 IF K%=1@ THEN GOSUB 64¢:.60T0 532:ELSE

IF K%=12 THEM GOSUB 6606010 530

630 [F Mi=1 THEN GOSUB 64@:ELSE IF ¥e=2 TH

EN GOSUB 66¢@:ELSE POKE M%,F%

S10 X=)XE+(Kh=48 AND X¥30)-{K#=51 AND Xl

5)

520 YeE=yes (=4l AND YR @) (W%=df AND Yol

5

£32 GOTO 530

540 FOKE %, 160:POKE FNO(Q) , FEER(

R PxiX¥% AND 7) i

650 RETURN

560 POXE Mk, 32:POKE TWO(0)  PEEH(FND.2) JAND

255-P% 1% AND 7)

570 RETURM

59¢ POKE 1339.2:FOR L=5 TO 22:CHAR 1.:1.L."
" NEXT

GO0 POKE 0%, 0:POKE (3+1,2:POKS 3+2.2.PRE

C+3,0

Cion o

708 FOR L=A TO A+31:PONE L., @:MEXT
7180 MWVE S% TD 22+(S% AND 3)+5,19-2={5%33)

T3 DO:PRINT " (HOME)COLOUR (1-16) (DOWN) >
;CHRS (27) ; : INPUT CVE:LOOP UNTIL CVE>@ AND
CV%c 17

76@ DO:PRINT * (HOME) (DOWN) (DOWN) (DOWN) (DCW
NILUMINANCE(@=7) (DOWN) > ; CHRS (27) ; : INPUT L
VE:LOOP UNWTIL LV%—-1 AND LV%8

T8 CVe=LVe*16+0V%-1 :POHE CH—(X%:7)
7),00%

780 MNE 5% TD 22+(5% AND 3)45,15-3*(0%:2)
'EMAALE S%:EMABLE 3%:DISRHELE 5%

799 MOVE 5% TO 20.5.ENAHLE S%:ENABLE S5%.0
SAHELE S%

500 FOR L=S+(Y% AMND B) TC S+(¥% AND B)+7:F
OR X=1+(X% AND 8) TO 1+(is AND B)+7

318 PORE 2048+ 40+X, OV :NEXT X.L

829 RESTORE:FOR L=5 TO 15:READ L5:Q{AR 1.2
5.L.L$:MEXT . GOTO 558

838 DO:GET K$:LOOP WHILE K$

2840 POKE 2021, 15:POKE 2022, 5:POKE 2023, 5.
PE 2924, 38:SCNCLR

830 DO:PRINT “(HOME)SPRITE (0-7) (DOWN) >
sCHR®(27) : : INPUT S%:LOOP UNTIL S—1 AND 3
w8

260 RESTORE:FPOR L=5 TO 15:READ L%:CHAR 1.2
3,L, L5 :NEXT : GOTO 450

a7 DO:GET X$:LO0OP WHILE K$

880 PCHE 2021.15:POKE 2022.5:POWE 2023.25:
POYE 2024, 29:590MCLR

899 PRINT " (HME)TAFE OR DISK? (DOWN).> ;-
X:GET K :LO0P 'RTIL K$="TMOR KE="D"

09 IF ¥pe'T"THEN [%=1:PRINTTAFE":ELGE D
=& FRINT I3

210 PRINT “ (HOME) (DOWN) (DCWN) (DOWH) (DO T
LE-HAME (19) (DOWN) > CHRS(27%;  TNPUT T2
920 N$=LEFTS(F3.10)+" T . PRINT

930 POKE 171.PEEX(23) :POKE 173, FEE(2¢

HE 176.FEE((27)

40 PCKE 173.255:POME 174.0%:PKE 2034.2:5
¥S 615&7

750 N$=LETTH(F%.10)+" .5°RT"
268 PCHE 171 .PEEX(29) :PCKE
HE 176, PEEK(27)

270 POKE 173.255:PCKE 274.D%:POKE 2034.0:5
¥S 61507

-2 (%>

A5, PEEK(26) : PO

129@ POKE 2021, 15:POKE 2022.5:PKE 2923.25
‘POKE 2024, 38: SCNCLR

1010 PRINT "(HOME)TAPE OR DISK? (DOWN)> “;
1D0:GET K$:LOOP UNTIL K$="T"OR X$="D"

1020 IF K§="T" THEN Di=1:PRINT “TAPE":ELSE
D¥=8:PRINT “DISK"

193@ PRINT " (HOME) (DOWN) (DCWN) (DOWN) (DCWN)

FILE-NRME (19) (DOMWN) »':CHR&{27),; : JHPT Ts
1040 N$=-LEFTS(P$,1@)+" FONT" . FRINT

1856 PCKE 171,PEEX(25) :POKE 175, IEX (26 :P

CKE 17%.PEEK!(ZT)

1060 POKE 174.D%:POKE 208, 2:POKE 209, 20/25
F

1879 POKE 2034, 208:POKE 2035.0:POKE I836.A

D/256+4:5YS 61844

10680 Ng=LEFTS(F$,10)+" . SPRT"

1090 POKE 171,PEEK(25) :POKE 175, PEEK(26) :P

OKE 176.PEEK(27)

1100 POKE 174.D%:POKE 208,243 :POKE 209,23
1110 POKE 2034, 208:POKE 2935,51:PCKE 2036,

24:5Y5 61644

1120 RESTORE:FOR 1-S TO 19:READ L$:COHAR 1,

25.L.L$:NEXT:GOTO 550

1130 RESET:PRINT CHRS$(27);"N(BLK)SPRITE-ED
ITOR EXITED"

114@ PRINT " (DOWN) (C) COPYRIGHT 1985 M.R E

VERINGHAM"

113@ DO:GET K$:LOOP WHILE K. END

1160 RESET:PRINT CHRS(27);"N(ELK) 7" ERRS(E

R);" ERROR IN LDE":EL
1170 GOTO 1148

* (LBLU)- L

-MNE ", -

ON/OFF™
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B L D R e T e T T S T e A S e R W A e S R S A S U |

1190 DATA “F1 - DRA " "F2
- ERASE "
1200 DATA "F3 = OUER" ", CLER
R — CLLEAR ~
1210 DATA "C - COLOUR™,“E
- o
12280 DATA "L =LA TE
- SAVE
1230 DATA "ESC = 'EXIT =m™
PROGRAM : STRITC DEMOMETRATION

10 REM #essssssssassmsasssnssss

c0 REM = -
30 RER * SPRITZ DERONSTRATION =
i RER = o

SU EEr'! -

B0 REM

70 POKE S5,0:POKE S6,248:CLR: TRA

P 470

80 RESET:RAMFONT SFBO0: FONTCOPY

0:FOREGROUND 160

90 COLOR 0,1,0:COLOR %,1,0:COLOR
1,2

100 PRINT CHRSC27I"Nai";

110 DEFIME 95,7,31,63,115,97,237

9,243, 255

160 DEFINE 101 .254%,255,240,121,1
20,80,31,7

170 DEFINE 102,224 . 248, 252,206, 1
24,167 . 207 . 255

180 DEFINE 103,127,255,15,158, 30
80,248, 224

190 DEFIME 104.0,0,0,24.284.0,0.0
200 DEFINE 105, 12E,255,195,195,1
95,195,195, 195

210 DEFINE 106,19%5,195,195,195,1
95,185,255, 126

2cl DEFINE 107,2585,.0,0,0.0.0.0.0
230 ODEFINE 10B,0,0,0,0,0,0,0,255
240 FOR S=0 TO 7:IF S AaND 1 THEN
P=86:ELSE P=100

250 READ C:S5PRITE S,F,P+2,P+1,P+
F.C8.E. %, C.%.C.6

260 NEXT S5

270 DAIA 3,15,8,E6,12,5,9,2

280 PRINTITABCLE)™I1THE IBESPRITZ =&

SPRITE SYSTEM DEMO™

€30 PRINT"®m =WRITTEN JANUARY 198

8 BY M.R EVERINGHAH"

300 PRINT"®M w(WITH A LITTLE HEL
P FROM J.S5 BACH! "

310 PRINT"wmi=a FFEFFEFFEFFFEFFRFF
e e A N A

290 PRINI" 2 sanpsddasras
sEEsEssEEsEEannnnE’
400 FOR S=0 TO 7:IF S AND 1 THEN
DXEC(S)I=0: ELSE DXC(S5)=]1

410 MODE S.SELECT:NOUE S5 TO 20,8
+5%3 . FNABLE S5

420 NEXT S:u0L 8

430 READ Sx:IF S%=0 THEN RESTORE
490: READ SX%

440 SDOUND 1,S5%,6:FOR S=0 TO 7
4S0 SHIFT S,D%(S):IF COLLIDECS)T
HEN DX:(5)=]1-0X%(5)

460 NEXT S:60T0 430

470 RESET:PRINTCHRS(27)I"Na?"ERRS
CER)" ERROR IN LINE"EL

480 END

430 DATA B43,685,704%,739,770,784
,B20, 784,770, 7393, 704,685, 704, 704
770,770,834, 834

S00 OATA 739,739,822, 822,854,854
B34 B854 . 864,k 881,837 .804%, B2, 904
, 897 , 881 , 864, 854

S10 DATA B64,834,854,86%,B81 ,837
, 784,897,881 , 864,854,834, 854,810
, B34, B854, 864, 861

S20 DaTA 770,881,864, 854,834,810
, B34 B854, 864,834,854 ,86%,733,733
e o L B g -

——————

243,255 320 FOR S=0 TO 7 530 DATA B10,834,854,810,834,854
120 DEFINE 97,254,255,255, 124, 12 330 CHAR 1,1+5%2, 8+5*2, "4 =11 = , 704,704, 704, 704, 784, 784 , 784 , 784
3,683,31,7 - ,770,770,739,739
| 130 DEFINE 98,224,248,252,2086,13 340 FOR N=2+5*2 TO 37-S*2 STEP 4 sS40 DATA B810,784,770,739,704,685
; 4,183,207,255 350 PRINT "2.i3.0°7 sEEEEl" . ,704,739,770,739,770,739,770,73%
| 140 DEFINE 93, 127,255,255, 62, 222 360 PRINT "ik.S.T 20,71, , 704,739, 704, 704
| 252,248, 224 370 NEXT N:PRINT ™3x sm| = SS0 DATA 704%,70%,704,70%, 704, 704
| 150 DEFINE 100,7,31,63,115,97,22 380 NEXT S 0

PRINT ENHANCER Plus/4 disk . ......£19.99

Plus/4 desktop publishing: Proportionally spaced, high quality printouts,
from BASIC, 3+1 and script/plus. Supplied with 15 fonts and font designer
program. MPS 801/803, VIC 1525,

.£34.99

| RS232 INTERFACE 64, 128 or Plus/4* ..

Measuring only 12x69x5Tmm, the smallest and neatest unit available.

WIN WITH
COURSEMASTER "%
THE COMPUTER HORSERACING

g:gigms to Commodore 10114 user-port standard. Compatible with PROG HAHME
IC, Easyscript, Superscript, Superbase, Mini Office, Script Plus etc.
Connect to AS232 printers, modems and othes devices. Supplied with % RATES ANY RACE IN SECONDS - ANY DAILY NEWSPAPER IS ALL

YOUuU NEED
+* MEVER out of date - Both M. Hunt and Flat - Fast data entry
+ AMAZING ACCURACY! - Now you CAN BEAT THE BOOKIES!
* Works on the simple princilpe that FAST HORSES BEAT SLOW

1 metra of cable (add 75p extra metre*) terminated with a mala (famala®)
25-way D-connector, or a custom cable made to your requirements. Our
after sales service for unusual printers guaranteas to get you up and
running. Supplied with a terminal emulator program, file transfer and

other utilities on tape/disk* apispairt s i B pter lus these AMAZING
" T edarly identifies best selection in every race plus 258
IBM PC File Transfer Utility .............. £9.99 et .

* First, Second and Thrid choice shown for forecasts and Tricasts etc.
Recommends most suitable type of bet.

+ Actually works out your WINNINGS on most popular bets including
SINGLES and DOUBLES, win and sach way, PATENTS, YANKEES,

Captures text or binary files via the COMI RS232 port. Supplied on a
360k I1BM format 5/, disk, Simple instructions provided by on-line help.

VIEWDATA TERMINAL 64 or Plus/4 ....£14.99

=

i Access Prestel, Micronet, CityService etc_ Works with any user-port RS232 CAMADIANS, HEINZ etc. Good EACH WAY and LONG ODDS bets
I A 'ﬂﬁ??&?ﬂ?’wn BETTING SLIP #
* Wi out your or you
| CENTRONICS CABLE®64,128 .......... £18.99 Y 4

b 4 * Maintains a BANK ACCOUNT - BET Like PROFESSIONALS Do!
Ise with Easyscript, Superscript etc. Driver for BASIC on disk or tape.”

6502 ASSEMBLER 64 or Plus/4* tape/disk £12.99

A sophisticated two-pass symbolic assembler and text aditor which
supports tape and disk filing. The assembler, aditor, source and objact
code may all be resident in memory simutaneously, facilitating rapid and
interactive code development. Very fast edit/Assemblar/tast cycles.

Z80 EMULATOR/ASSEMBLER 64 disk £12.99

A unigue integrated Z80 development package. The emulator compiles
Z80 source code into optimised 8502 which runs on the 64 at about one
sixth the speed of 8 2MHz ZB0. The cross-assembler generates hex or
DI EINE Rl T T M e 0 P S Electron Also Available for PCW's, BBC & Electron, IBM/PC
programs - Sinclair QL on Microdrive at compatibles, All Amstrad PC's
Pleasa spacily’ options. Send cheque/PO. or order by access. £15.05. etc.

Prices include VAT and P&P. Overseas orders add £2.50. Please state machine and disc size

Allow up to 1 week lor delivery.
INTRASET LTD. (DEPT YC), FREEPOST (No Stamp
| YORK ELECTRONIC RESEARCH needed) 6 Gilderdale Close, Gorse Covert, Birchwood,
The Paddocks, Jockey Lane, Huntington, York. YO3 9NE. Warrington, Cheshire, WA3 2BR. Or large SAE for
Tel (0904) 610722 further details.

Records all your bets in any number of accounts. Keep a complate
record of your betting or compare COURSEMASTER against your
favourite tipster.

* PLUS! - THE AMAZING COURSEMASTER SYSTEM. This superb
betting system is included in the programme. A system which
regularly produces huge wins from small stakes. Try it! Can pay for
itself many times over on the first day!

* Supplied witth 20 page BETTING GUIDE and MANUAL

FREE HOT TIP OF THE MONTH SENT TO EVERY PURCHASER

Supplied on TAPE at £14,95 for:- Supplied on DISC at £16.95 for.-

All Spactrums, Commodore 64/ All Spectrums, Commodore B4/ .

128, Amstrad CPC's, BBC & 128, Amstrad CPC’s, Amstrad

= e —
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READERS SUBMISSIONS

Contributions

So you own a Commodore? So you've

written some programs? So why haven't you

Y;ur Commodore 1s always on the
look out for new programs, hints and
tips, articles and even regular series. In
fact if you have something that vou
think could be of use to other Commo-
dore owners we want to hear about it.

So if you have got something which
you think we may be interested in.
How do vou go about submitting it to
us?

Below you will find a list of guide-
lines that will help us to deal with any
item that you send in to us. We don't
expect everybody to be the next
William Shakespeare but if you do
follow these simple rules then it will
make our job a lot easier.

1) If possible all material sent to the
magazine should be typed or printed
out on a computer printer.

2) All text should be double spaced 1.e.
there should be a blank line between
each line of text. You should also leave
a margin of about 10 characters
around the text.

1) On the very first page you should
put the following:

Name of the arucle

Machine that it is for

Any exiras required - disk, printer

etc.

Your name

Your address

Your telephone number

4) The top of every page should have
the following information on it:
Abbreviation of the article title
Your name
The page number

sent them to us?

For example, suppose you had
submitted an article on C64 interrupts.
You should put something like the
following at the head of the page:

Interrupts/J.Smith/1

3) Please make sure that you do not
make any additional marks on vour
text especially underlining.

6) Try and write in clear concise
English, it does not have to be a work
of literature but it must be comprehen-
sible.

7) On the bottom of each page you
should put the word MORE if there
are more pages to the article or ENDS
if it is the last page.

8) If possible, enclose a listing of all
programs.

9) Under - no circumstances use a
staple to hold the pages together. Use a
paperclip instead.

10) Programs should be included on
either disk or tape. Make sure that you
SAVE two copies of every program so
that we have a better chance of loading
them 1t problems occur.

11) Programs under 10 lines can be
included in the text. If your program s
longer than this you must enclose a
disk or cassette.

12) If your article needs any artwork
then supply clear examples of what s
needed. We don’t expect you to be an
artist but we do need to see what 15
required.
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13) Photographs, if necessary, must
be either black and white prints or
colour slides. We can take shots our-
selves so don’t worry about this too
much.

14) Submissions of any length are
welcome. If vou have a five line routine
that you think may be of use to
someone else we welcome it just as
much as a full blown six part series.

15) Payment varies quite a lot and de-
pends on quite a number of factors,
such as complexity of program,
presentation of program, number of
magazine pages it takes up etc. Pay-
ment is generally between £10.00 and
£800.00.

16) All payments are made in the
month that the magazine containing
your article has appeared in print.

17) If we do find your submission
suitable for inclusion in the magazine
we will write to you giving the terms of
publication, the rate of payment and
an agreement form. Prompt return of
this form will allow us to use your
program as soon as possible.

18) If you want the program return-
ing to you, should we find it unsuitable
for publication, then you should
enclose a stamped sell addressed
envelope. .

19) The last and most important point
to make is “get writing’, we are waiting
for vour articles.




GAMES REVIEW

first came across the original (and presumably, in view

- of this title, unreal Ghostbusters) game years ago at

_a computer show | was helping out with. Those
wonderful people on the Activision stand played the theme
music from the film non-stop for four days. That, coupled
with an unbelievable amount of hype and a mediocre
product, left my feelings for the original game at best
lukewarm.

Now years later, with the television programme currently
proving extremely popular, I was interested to see whether
the sequel was going to prove to be a major improvement
on its predecessor. Sadly, the game is little more than a
glorified shoot-em-up. You must wander round trying to
clear an area of assorted ghosties, ghoulies and things that
go bump in the night. At the end of the levels (there are
ten in all), you have to dispose of a bigger, butcher baddy
who, upon going to that great haunted house in the sky,
lets slip a key allowing you access to the next stage of
the game.

You can destroy the creatures either by shooting them,
or zapping them with your proton beam. This latter method

$ GHOSTS =

SCORE 000310

has the advantage that the ghosts can then be stored in
your backpack for a points bonus when you complete the
level. The disadvantage, though, is that this weapon only
has a limited amount of energy, whereas your gun has a
limitless supply of bullets.

The energy for your proton beam can be topped up
as one of a number of bonuses that can be collected on
your travels. You can also increase your fire power, provide
yourself with a protective shield or enlist the services of
vour {riendly neighbourhood slimer. This little critter dances
round your head destroying anything he touches, also
offering a form of increased protection.
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_ " Time Thief is on disk only and at only five pounds,
g oy i';:rg;?:h:“ggpul‘aﬁg'dgaﬂetﬂ; Ml represents excellent value for money. The game is only
¥

other side. you put vour ear really available through mail order, address below.
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ince its appearance on the
market some four years ago the
Amiga has gone from strength
to strength. Today it is one of the most
powerful and versatile home compu-

ters available. And yet, recently it has
actually gone down in price. So, the
band of Amiga owners is growing all
the time.
I always maintain that a computer
15 as good as what you make of it.
This is especially true for computers.
Nobody has any queries about what
to do with a television set or a video
recorder or a hi-fi. Once you've bought
it, you just get it out of its box, plug
s

4

r-Uncle.

Computers are very different from
that. When you start a computer it
does very little at first. All you've got
is a clever box of electronic bits and
pleces.

This is true even for a machine as
powerful as the Amiga. Its real might
1s hidden underneath the surface, only
unleashed by good software and by
your own enthusiasm to get to know
the machine and make use of its inert
capabilities.

Sure, when you switch on the
Amiga, the first thing you are greeted
by 1s Workbench. And that’s a whole
lot more then what you get from most
other computers at start-up, especially
the 8-bit machines we all grew up with,
like the Commodore 64, the Sinclair
Spectrum and the Acorn BBC
machines. | don't know if some of you
still remember the ancient days of
computers when all you were greeted
with at start-up was a flashing cursor
of some kind.

Amazing how far things have come
since!

But, Workbench too i1s merely an
environment in which to make things
happen on the Amiga. It’s not the main
event itself.

Workbench 1s basically an appli-
cations program that allows you to run
other programs and do some disk
operations, like disk copy, disk for-
matting and so on. All the facilities
of Workbench are made possible by
an important part of the Amiga
operating system, called Intuition.
B_V Burghard-Henry Lehmann Whenever you resize a window,

pull down a menu, click the gadget
on the left hand side of a window which
makes the window vanish, it’s [nfui-




tion, not Workbench, that makes it all
happen.

Intuition 1s a programmer’s delight
because it puts all the sophisticated
facilities of the Amiga right at his
fingertips. The programmer does not
have to draw lines to form the borders
of a window, nor does he have to
construct pull-down menus or compli-
cated gadgets. Intuition does it all for
him, and informs him whenever
something really important has
happened.

When you first try to find out more
about the Amiga, and especially how
to program it, the task seems quite
daunting. This isn't helped by the
literature which is supposed to help
you, like the massive Amiga manuals
published by Addison Wesley. You
wonder what kind of computer genius
it takes to understand the workings of
the Amiga, let alone, to be able to
program it.

But once you've overcome this
initial barrier and get some insight into
the Amiga, you'll discover to your
surprise that the Amiga is in fact one
of the easiest machines to program!

Yes, that’s true! Never mind, if you
program in Basic or in C or even in
machine code, the Amiga puts all its
capabilities more easily at the disposal
of the programmer than any other
machine! Before you know it, your
program will have windows and pull-
down menus, gadgets and requesters
and will run comfortably in the
multitasking environment of the
Amiga together with other programs.

To help you on your way to
discovering the workings of the Amiga
and how to unleash its power for your
own purposes and desires, Your
Commodore is starting this new
monthly column.

My main aim in this column is to
discuss all aspects of Amiga com-
puting with special emphasis on pro-
gramming the Amiga.

For this I'd like to hear from you!
What are your main interests in Amiga
computing? What persuaded you to
buy an Amiga in the first place? What
do you find most difficult and con-
fusing about the Amiga?

In short, send me your opinions,
your queries, your suggestions.

But let’s start the ball rolling by
having a closer look at Workbench 1.3
which most of you will have by now.

AMIGA

If you compare Workbench 1.3
with its predecessor Workbench 1.2
there seems very little difference. The
main advantage with Workbench 1.3
is that it runs a bit quicker because of
new facilities like fast text and fast
filing.

You are also able to rename the
Ram disk, something you couldn't do
on Workbench 1.2 because there was
a bug.

The main advantage with Work-
bench 1.3 does not lie with Workbench
at all, but with CLI. The new shell
window makes the real difference to
Workbench 1.2.

As far as commands are concerned
Shell is very much like CLI, except
for two new commands. Its main
advantage lies in the vastly improved
editing facilities, which has to be a big
improvement, because the old CLI
didn’t have any editing facilities at all
- except backspace.

Shell acts more like a screen editor
than a line editor. Unlike the CLI it"s
got a history. That is, you can use the
cursor up and down keys to recall
commands you have typed in before.
This makes it possible to edit a wrong
command you've given instead of
having to type it all in from scratch
again.

You can also use cursor left and
right to correct anything you've typed
in wrongly or add something you've
forgotten.

Then the Shell has got two new
commands which are extremely useful:
Alias and Resident.

Alias allows you to design your
own commands. For example, 1 have
made up for my purposes some aliases
to give me the directory of the disk
in drive 0 and 1. “d0™ gives me the
directory of the disk in drive 0, while
“d1” gives me the directory of the disk
in drive 1. Furthermore, “d2" gives me
the directory of the disk in drive 1 with
option i, while “d3™ gives me the same
for drive 1.

With the Alias command you can
use square bracket sto signify a
filename or variable which can then
be given together with the Alias. For
example:

alias dO dir dfO:| |

gives you, if used by itself, a printout
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of the directory in drive 0 (which is
of course the inbuilt drive), if you enter
“d0 MyDirectory” you get a printout
of “MyDirectory™ on the disk in drive
0.

The other new command the Shell
has is Resident.

This makes. a command behave
works as if you had copied a CLI
command into the RAM disk so that
it executed quicker and without the
Workbench disk in the drive.

Resident also works for programs
But there is the restriction that resident
only works for CLI commands and
programs that are re-entrant and re-
executable, meaning programs that
can be used by several processes at the
same time in the Amiga multitasking
environment. This is not as restrictive
as it seems since most programs can
be made resident quite happily with
the “resident pure” option, even if at
first it refuses to make that program
resident. All you have to do is exper-
iment a bit with the program to make
sure that the machine won't play up.

Finally, the Shell has a startup
script, called “Shell-startup”™. You can
find it in the s-directory of the
Workbench disk.

In the Shell startup script you can
enter all your favourite aliases so that
they will be automatically initialized
every time you start a new shell
process.

This seems to me to be the main
advantage with Workbench [.3.
Workbench 1.3 has a much larger
startup-sequence than Workbench 1.2
and even uses a sub-script, called
Startupll. All this enables you to set
up your own Amiga work environment
as it suits you.

To finish off, let me know about
any good scripts you've written lately.

.nfo

Send your queries, hints and general
Amiga comments to:

Amiga Workbench
Your Commaodore
Argus House
Boundary Way
Hemel Hempstead
Herts

HP2 7ST
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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 sofiware service will help you out

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, U and 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
you look or how many people help you, you can usually
guarantee that at least one little but 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 is all available in the relevant
magazine. Should you not have the magazine then back
issues are available from the following address:

It‘s three o’clock in the morning. You sit at the computer

INFONET LTD, 5 River Park Estate; Berkahmsted, 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, i.e. 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
also find 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.
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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.

JANUARY 1989

PREFAB SPRITES - A powerful sprite editor for the Cé4.
DAZPRO - A simple but helpful text processor for the
C64. Available on disk and cassette but will only store files
on tape.

UDG COMPRESSOR - Save on memory when using
UDG’s in your programs. For C64 only.

WILLIAM TELL - QOur popular arcade game for the C64.
+4 AUTORUN - Improve tape loading on your Plus/4
cassette. Only available on disk.

MINIBASE - A database for C128 owners.

ORDER CODE
DISK YDJANS9 £6.00
TAPE YCJANS9 £4.00

FEBRUARY 1989

TAPE MENU -
cassettes (C64).
SONIC EFFECTS - A superb sound editor for the C64.

F DUMP - Dump your C64 text screens to printer with
£ase.

DATA LOADER - A simple way to enter those reams
of C64 DATA lines.

SPRITE LIBRARY - A collection of birds to your growing
library (Co4).

PLAY THE GAME - A superb fruit machine programe
for the Plus/4. (Available on disk only).

Add a menu system to your program

ORDER CODE
DISK YDFEBS9 £6.00
TAPE YCFEBS89 £4.00
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MARCH 1989

PERSONAL FILE - A cross between a wordprocessor and
a database that allows you to set up “cards™ that can be
quickly altered (C64 Disk only).

LETTER WRITER - An 80 column text editor for writing
those personal letters (C64).

BASIC WORKSHOP - A single key entry system, just
like a Speccy! (C64)

HEAD FOR HOME - Our version of a popular board
game for C16 and Plus/4 owners — available on disk only.
SPRITE LIBRARY - Geometric shapes form this month’s
installment (C64).

ELECTRONIC NOTEBOOK - A personal diary on disk
(C64 disk only).

WILLIAM TELL - Our very popular arcade adventure
for the C64.

ORDER CODE
DISK YDMARS9 £6.00
TAPE YCMARS9 £4.00

APRIL 1989

BASEX - Give your C64 new sound, graphics and toolkit
commands as well as a machine code assembler with this
Basic extension.

AUTOSCROLL - Professional text screen scrolling with
this C64 utility.

BALANCE SHEET - Keep your bank manager happy by
keeping better track of your money with this C64 program
(disk only).

ICON 64 - Add icon control to your own programs with
this C64 utility.

--“—___--__-——-_-—-—--r—_ ———————----—-—‘__—-__-—#—_-_ﬁ.

80 COLUMNS - A suite of Hi-res graphic commands for
C128 80 column users. .

ZEUS - A disk file copier for Plus/4 users. Available on
disk only.

MULTI-PRECISION ARITHMETIC - A suite of
powerful mathematical routines expanding your C64’s
number erunching abilities.

STORAGE SPACE - Use the RAM behind the C64’s
Kernal and Basic ROMs for data storage (available on disk
only).

ORDER CODE
DISK YDAPRS9 £6.00
TAPE YCAPRS9 £4.00

MAY 1989

ANTI-FREEZE - Protect your C64 programs from
cartridge-based freezers.

MULTI-COLOURED LIST - Brighten up your C64 Basic
listings by adding on-screen colour.

PRINTFX - A suite of powerful screen printing commands
to add to your Plus/4’ Basic. (disk only).

BANKER 128 - Money Management for C128 disk users.
TURBO TOUCH - A superb typing trainer for C64 disk
users.

ORDER CODE
DISK YDMAYS89 £6.00
TAPE YCMAY8S9 £4.00

Cassettes or disks are available from March 1986. Please
ring the editorial office (01-437 0626) for details of these.

{-DF{DEH FORM — PLEASE COMPLETE IN BLOCK CAPITALS
|
I NAME QTY TAPE/DISK ORDER CODE PRICE
| -
|
|
|
|
I
1 JULY 89 TAPE (£4.00) YC JUL'89
| JuLY®9 DISK (£6.00) YD JUL’89
: OVERSEAS POST £1
= TOTAL
|
= TR I T R el et T BRI | DRI IR | e LA RS D e R e PR S
i CETE T e S e SRR L D T TR BN SR R e
e o S L e IR | ¢ G R A LB
I I enclose a cheque/postal order for £....... made payable to ARGUS SPECIALIST
| I PUBLICATIONS LTD.
| | All orders should be sent to: YOUR COMMODORE,
| ] READERS SERVICES, ARGUS HOUSE, BOUNDARY WAY, HEMEL HEMPSTEAD, HERTS. HP2 78T
l Please allow 28 days for delivery.
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YOUR COMMODORE

Lineage: 58p per word. i
(including VAT) B WETH
Semi display: £10.95 plus VAT per single column
centimetre minimum 2cm. Ring for information on
series bookings/discounts.

Al advertisements in this section must be prepaid.

Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request).

PRINTER RIBBONS for: (each)

Buy 5 and get one FREE
if you enclose this advertiserment

Citizen 120D ... .£4.05 Star NL10........
Epson Amstrad

EX800/1000 . ....E530 DMP 20003000 .......
LOS00/850 £3.70 DMPA00O ............
LQ1500....,....E3.20 Amstrad/PCW

LXB0/8S ........E290 A256/8512 ............
MX/RX/FXB0 ....E3.40 R e b
MX/FX100 ......E4.10 Commodore

Seikosha MPSBDT .covvrvinnraes
GP100..........E250 MPSBO3.........000c

and man

T-Systems 1td, The Signal Cabin,
61 High Street, Orpington, Kent BR6 0JF
Access Card accepted. Tel: 0689 22196

Al prices inchude VAT and PEP

You'll never believe COTSWOLD COMPUTERS
MILTON KEYNES

OUR PRICES
Call today for the best prices in the

A5" Disks x 10 only .. P L] Arga.
525" disks x 10only ... _....... £4.50 AMIGA AS00 inc MODULATOR
Stofage Box 25 x 15 a—— =l £374

Storage Box 50x 3.57. . _.... E5.85 = k =
51-:>raéer:lc-cut.|x35 P e AMIGA f-._ﬂ]}‘ 10 Star Games Pack

Storage Box 100 x 5.25° ... £7.88 £389

ALL PRICES INC VAT & CARRIAGE ST EXPLORER PACK

Plus all sofiware al discount! pricas
All prices include V.AT
22 Polruan Place, Fisher Mead, Milton
Keynes MKE 2LH

cemPuTIE FYETPmE and LOMPONANEE

SPECIAL
OFFERS

Crofton Micro Supplies
FREEPOPST
London, SE4 ZBR

lelephone 01-469-3244

COMMODORE SUPPLIES

Phone (0908) 662331

TO

CB4 Power Supply £19.95

CBM Plus 4 Powear Supply £29.95 Dlscuss
C-16 Power Supply E12.85

1530 Datasette E2T 05

1531 datasette £27.95 TH E
Simons Basic Extension £0.85

Serial Lead (for d/drivesprinter) £5.95 ADVERTIS'NG

G4 reset Switch £4.95
Dust Cover (please state compuler)

£3.50 RIGHT FOR
Prices include VAT & P&P, Allow up
Omnidale L1 {¥.C.) 23 Corron Sireet, YOU CALL
MARK
PARKER

Derby, DE1 2E5. Tel 0332 201214,

0442 66650

TERMS AND
CONDITIONS ARE
AVAILABLE ON
REQUEST,
ARGUS HOUSE,
BOUNDARY WAY,
HEMEL HEMPSTEAD.

0442 66650

Send your requirements to:
CLASSIFIED DEPARTMENT

ASP LTD. ARGUS HOUSE,
BOUNDARY WAY,
HEMEL HEMPSTEAD HP2 75T.

ONLY POOLS AND
HORSES

Two programs for the price of one
“BOXFORM and HANDICAP WINNER
will quickly analyse a race and pinpaint

1he hireses which represant the best value
for money". . GAMES MACHINE
Over 270 winners in 1889 inchude 251
161, 1401, 1201, 38t 111, 2at 101, Sat
@1, 8at 81, 15/2, Sat T, T at 1372, 10 at
8/1. 12 al 11/2 alc
CMD 64128 Tape £11.95, Disc £12.95
Othar programs available covering all
aspacts of racing and football form

Write or phone for dalalls

BOXOFT programs SAVE TIME not
waste il BOXoft CLEVER and get th
BEST -

BOXOFT, ¥C, &5 Allans Meadow, Maston,
Souih Wirral, L84 850 051-336-2668

WHY NOT
FAX US
DETAILS OF
YOUR
ADVERTISEMENT
0442 66998

WICKED P.D

Commodore 64 &
Amiga Demo’s Utilities
& Games on Disk or
Tape on 64 for £2 and
Amiga £3

To join make cheque/
P.O. of £3 for Free
giant lan & Mic demo
compilation sample
and quarterly
Catalogues to Reptilia.

WICKED P.D
33 Noble Square,
Basildon, SS13 1LT

YOUR COMMODORE
SPECIALS
TECH DRAW 64 - A
comprehensive technical
illustration aid for C64
owners for both disk and
tape. Commands available
include LINE DRAW, RAYS,
BOX. CIRCLE, ARC,
ELLIPSE, FREEHAND, FILL,
HATCH & TEXT. Wipe copy,
move and rotate, save and
load or print your drawing all
for £8.95 tape or disk. Order
Codes TDB4T (tape) TD&4D
(disk)

Full details in Your
Commodore July 1987,

SPEEDY ASSEMBLER

Your Commodore's very own
Assembler, a 100% memory
resident program for loading
from tape or disk, featured in
the Your Commodore
Machine Code Series and
now the Y.C. standard
assembler only £9.95 Tape or
Disk. Order Codes

YSPASSD (disk) YSPASSR

(tape)
Order from Your Comm-
odore Readers Services at 9,
Hall Road, Maylands Wood
Estate, Hemel, Hempstead
Herts HP2 TBH. Please make
cheques payable to A.5.P
Ltd., or telephone your
Access/Visa order on
0442 41221

FOR SALE

SAMDALE
COMPUTERS LTD
Better than 1he Des!
of the rast”
RING NOW Credit Card Hotline 0621
T42617

THE LATEST SOFTWARE FOR
COMMODORE CB4/C128/AMIGA
Ring now for a free price list on 0621

T4261 T
o send stating namse and address and
maching type

SAMDALE COMPUTERS LTD

1a Austral Way, Highileld Rise,

Althormne, Essex CTM3 6DN.

esoteric
DISK MATE 15417064 Disk Toolkil
SECUREWORD WP Data Encryplion
PSYCHOLODGY + Analyse your character
Disk Cnly, EB.00 inc pAp
15 Lanmoor Est. Lanner, Redruth,
Cornwall. TR16 6HN

PUBLIC DOMAIN SOFTWARE
for the C64/128.

‘We have 150 disks full of all types ot
Programs
Al disks are £2.95 sach

NOW FORTH =4
frosm £3.75 par disk

Send SAE or phona for Irée catalogue

(Stale moded)
Kingsway Computer Services
Dept 15 140 Rushdale Road, Sheiiield
58 9QE Tel: (0742) 588429

YOUR COMMODORE july 1989

B0
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REPAIRS AT COMPETITIVE PRICES

Repairs
Guide

P M ENGINEERING

0442
66650

UNIT 260, MILTON SCIENCE
PARK, CAMBRIDGE CB4 4WE
ST. IVES (0223) 420007 &=
We can also supply Hardware, Software, Blank Disks,

Accessories and Spare parts.
C64 Repairs £25.00 inc. VAT (p&p FREE)

‘ CROYDON COMPUTER
CENTRE

| Surrey, n4 7oy e Tk 01 683 2646
COMPUTER SERVICING

(Est'd since 1879)
We repair on the premises — guick

HINDLEY ELECTRONICS

turnround The Computer repair specialists

* Commodore SAME DAY —_—rA o 24hr

* BBC & Electron (Approved Service Centre) SERVICE ...__:EAW ‘ TURNAROUND
« Amstrad & Torch (Approved Service Centre) g

* Disc Drives, Printers, Monitors (ML)
Mail Orders by phone Access & Visa accepted

EXPER