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THE BARBARIAN
HAS ARRIVED!
THE TERPORPODS
ARE COMING!

omm-„irw • -
bemoravwg., • • • • • ,• • • - - .nulevpbv.A,
row v.. ] - . • •

BARBARIAN
Can you become Hegor the famous
dragon-slaying, monster-mangling
Barbarian?
Are you the warrior who can enter
the fearful realms of the underground
world of Dorgan, a world terrorized
by the evil Necron)
Can you handle the adventure, the
frenzied attacks, the hidden traps, the
gruesome death dealing monsters/
Your quest, to destroy the lair of the
accursed Necron. Your prize; the
kingdom's crown.
Your task is awesome! You must live
on your wits. conquer your innermost
fears, use every skill and weapon
available to you.
Hideous perils await. Can you
survive?...
Are you Hegor the famous dragon-
slaying, monster-mangling Barbarian?
512k colour versions available for Atari
ST and Commodore Amiga c o lo u r
monitors only.

TERRORPODS
Its been a long watch.. As the sun
disappears over the horizon, the
uninviting, grey bleakness of Cohan
becomes apparent. Following the
intense heat of  the day, the onset of
night adds the bitterness of sub-zero
temperatures to an already hostile
environment, and the stark interior of
the 0.5V appears almost homelike
Deep melancholy is suddenly smashed
by the shrill scream of a siren The
status panel has gone crazy, an
extrordinary array of lights flash
uncontrollably. Good grief. what 's
happening?
Frantically, you turn to look at the
command scanner, hunt ing through
the mass of information before you, in
a desperate attempt to decipher what
has happened
Your whole being freezes., _It can't be!
The Terrorpods...
512k co/our versions available for Atari
ST and Commodore Amiga - colour
monitors only.

S E E I N G  I S

r k  ARENA
The classic sports simulation
BRATACCAS
Become Kyne the earth scientist
accused of  genetic fraud.
DEEP SPACE
The ultimate interstellar war game
512k colour versions a
v a i l a b l e  
f o r  
A t a r i

ST and Commodore Amiga - COW('
monitors only
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• Combat Simulations
For those of you who want a game
that packs more than a punch.

• Bothersome Basic 1 4
All you need to know about Basic.

• Computer Communications 1 8
A straightforward look at the
world of communications.

• Freeze A  Jolly Good Fellow 23
Back-up programmes.

• Using an Epson type Printer 2 6
The combination of Easy Script
with an Epson type printer.

• Shadow Boxing
How to improve your Basic
Storage space.

• Code Comfort
A look at the 6502 assembler and
Z80 compiler for the C64.

• Personal Choice Collection 4 7
Handy home packages for the C64.

• Arcade Action 5 2
Produce your scrolling messages on screen.

• Tech. Troubles
Tim Arnot will guide you through the
technical maze.
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• Adventure Kit 6 0
The art of adventure writing.

• Making Music 6 8
This month we look at playing tunes
on your C64.

• Link Up
Connect a short-wave technical receiver
and C64 to a Transceive interface.

• Hook Ups 8 2
Using the BBC as a disk drive interface.

100

CONTENTS

VOLUME 4 NUMBER 1

• Data Statements

• Contributions
How to write for Your Commodore
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• Pirates
Game of the Month.

• I.Q. 6 5
Intellectual games playing.

• Competition 7 4
Win a trip of a lifetime on Concorde.

• Software for Sale 9 8
• Listings 1 0 9

How to type in your programmes.
• Back Page 106
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• Sprite Grabber
Use other programme's sprites for
your games.

• Rebound
Program in an old fashioned favourite.

• Hide-It
Protect your Basic programmes.
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94



THE PARALLEL DISK TURBO SYSTEM
EVERY 1541 WANTS!
pfitEl PHANTOM

NOW WITH ADDED POWER!

SPRITE EXTRACTOR & IMMORTALISER
HIRES SCREEN GRABBER

CHEAT MACHINE
CODE INTERROGATOR

THE ONLY PROGRAMMABLE
CARTRIDGE
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uncopyabW disks.

•  LOADS 240 BLOCKS IN lsecs
•  LOADS H4 BLOCKS IN 2secs
•  SAVES 84 BLOCKS IN 4secs
•  FORMAT 35 TRACKS IN 20secs

r DRIVE COOLING KIT 1. PRICE
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•  SAVES PROGRAMS IN ONE FILE — (xcl. multipart ones)
•  COMPACTS PROGRAMS used by leading software houses.
•  RELOADS. DECOMPACTS & RUNS ANY PROGRAM WITHIN 35 secs.
•  THE EXPERT IS NOT NEEDED FOR RELOADING.
•  COMPATIBLE WITH THE PHANTOM & ALL CBM64,
1
128 D I S K  D R I V E S .

WITH THE NEW V2.10 SOFTWARE SUPPLIED,
THE EXPERT CAN DO ALL THIS AND MORE.

PROGRAMME PARALYSER

12:117,(7
TRILOGIC

screen on, with
FULL ERROR CHECKING

A • FORMAT 40 TRACKS IN 23secs  w i t h  TRACK by TRACK VERIFY

TAPPOISK, •  DISKITAPE. •  DISCOISK,
•  TAPEITAPE Transfers memory resident

programs whether loaded 'from disk or tape

•  EXPERT COMPATIBLE — PROGRAM THE EXPERT IN LESS THAN 2secs.
•  SPEEDS UP ALL DRIVE FUNCTIONS
• FULL ERROR CHECKING RETAINED — ESSENTIAL FOR RELIABILITY

Other systems sacrifice this CRUCIAL FUNCTION to achieve speed
increases but are in fact. NO FASTER only LESS RELIABLE.
Buy their systems and you'll find out the hard way!

•  8 FUNCTION KEY COMMANDS FOR MAJOR FUNCTIONS.
•  SO ADDITIONAL COMMANDS INCLUDING:
•  HU LOCK & UNLOCK
•  WRITE PROTECT IGNORE — NO NEED TO NOTCH DISKS
•  SET DEVICE NUMBER •  SCREEN ON'OFF
•  G01541 — REVERTS TO STANDARD 1541
•  MANY OTHER USEFUL COMMANDS AID COMPATIBILITY.

lOisable function keys. disable extra ram etc.i
•  DRIVE MONITOR COMMANDS INCLUDE:. DISASSEMBLE,

FILL. COMPARE, HUNT. ASSEMBLE, EXECUTE ETC ETC,

•  COMPREHENSIVE 40 PAGE MANUAL ILLUSTRATED FITTING GUIDE
•  COMPATIBLE WITH MOST COMMERCIAL SOFTWARE
•  RELIABLE DO E S  NOT CORRUPT DISKS UNLIKE RIVAL PRODUCTS.
•  SWITCHAB1E KERNA1 REPIACEMENT INCLUDED FOR 64 OR 128 :64MODEI
•  BRITISH DESIGNED AND MANUFACTURED AVAILABLE EXCLUSIVELY FROM TRILOGIC
•  UPGRAOARIE — DOS. KERNAL 8, COPIER UPGRADES WILL BE AVAILABLE SOON TO GIVE

EXTRA FEATURES FOR A NOMINAL SUM.
OPTIONAL EXTRAS

r DRIVE COOLING KIT 2. PRICECODS., DI I Vet, Quiet mains emerald
BOmm Ian sisin whisti rests FM the drive E  1 7
.
9 5

lid um the ventiltdme slats

Stops exeo the most heavily protected programs
and defeats All s'anti freeze tchrboties.
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FAST MAIL ORDER SERVICE •  PROMPT DESPATCH •  ALL PRICES FULLY INCLUSIVE PLUS 10 DAY MONEY BACK
GUARANTEE ON ALL BACK-UP DEVICES. ORDERING: WRITE OR 'PHONE PAYMENT BY CASH. CHEQUES PAYABLE
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ETFITEI1ENTS
Electronic Arts in the UK

Electronic Ar ts , one o f  the top US
entertainment software companies
have announced their plans to launch
a U.K. subsidiary, and are looking for
new talent. 'We are looking to support
U.K. software artists designing high
quality software', comments Ma rk
Lewis, D i r e c to r  o f  European
publishing. 'We are in discussions with
a number of software developers and
are happy to talk to those who believe
they can offer creativity and quality
program ming.'

Touchline:
Electronic Arts  Ltd: Langley Business
Centre, 11-49 Station Road, Langley.
Sr. Slough, Berkshire SL3 8 YN. Tel:
0753 49442.

Shades for 'Free'

All Micronet members are now eligible
for five hours free play on Shades— the
multi-user adventure game. Shadists
as Shades players like to be known!)

can use their live hours anyway they
want — in one block of five hours for
one person or spread out in smaller
blocks. Th e  o ffe r  stands f o r  a l l
Micronet members regardless o f
whether they've played before or not.

Touchline:
Micronet: T elemap L t d ,  D u r r a n t
House, 8  Herbal Hill,  London EC1R
5E1. TeL 01-278 3143.

Computer M I DI  in Action a t  Show

One o f the big crowd pullers at the
forthcoming PCW show will probably
be Electromusie Research (EN1R) with
their live computer-controlled music
demonstration. EMR 's  range o f
computer M I D I  so ftw a re  a n d
hardware covers most home and
business 8/16/32-bit micros and new
recording, sampling and seorewriting
products w i l l  be  o n  display. The
special offers wil l  include an EMR

N EWS

What Book to Buy

Following the success o f  the 'What '
range o f  computer books, I-1 &  D
Services have decided to go national
with their second volume. A  major
factor in the marketing of the books is
that they will be sold only through
independent retailers, This provides a
natural l i nk w i th  United Software
Distribution Ltd (U.S.D.) who will he
presenting t h e  b o o k  t o  ma j o r
independent computer retailers in the
U.K.

U.S.D.'s Managing Director Andy
Wood commented, 'these publications
help t h e  consumers ga in  mo re
understanding o f  the software that
they buy. The books also prolong the
longevity o f software and they help

recording system wh ich  connects
MIDI-keyboard and computer, fo r
E69.

So follow the sound of music, and
you're assured of an entertaining time,
not to mention the odd bargain or two.

Touchline:
Electromusic Research (EMR) Ltd: 14
Mount Close, Wick ford Sussex 551
81IG. TeL 0702 335747.
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solve sonic oi the queries that haunt
consumers, retailers and  software
houses alike.'

The 'What' range are available
only fro m computer retailers and
include 'Wh a t Now?' which i s  a
handbook fo r  adventurers, packed
with hints, maps and solutions. Also
'What Poke' which comprises hints,
maps and pokes fo r  arcade type
games.

Touchline:
H D  Services: 1338 Ashton Old Road,
Higher Openshaw, Manchester M I !
liG . Tel: 061-370 5666.

New Labels

(Jo! i s  a  new h igh  profi le and
performance software brand fro m
U.S. Gold which claims to release six
major software products between now
and December. A l th o u g h  G o !
products w i l l  dovetail i n to  certain
sales, marketing a n d  distribution
policies of U.S. Gold, they will operate
in the main as a separate company in
terms o f  advertising activities and
European distribution.
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Go! hope to link  up with Captain
America of Marvel Comics and Lazer
Tag from Worlds of Wonder, the best
selling toy in the United States. Also in
production i s  t he  home computer
version of the blockbusting Masters of
the Universe fi lm,

U.S. Gold's  T im Chaney believes
in the success o f  Go! and comments
*we are very confident that three years
experience as  brand leaders i n  the
European software marketplace puts
us in the pole position to successfully
launch a new brand.'

F o l lo w in g  t h e  s uc c es s  o f
Barbarian, Palace have now launched
a n e w  s oftware la b e l  — O ut law
Pr oduc t ions ,  M a t h e w  T i m s ,
previously general manager of  Palace
Software, will head the new operation,
which w i l l  r u n  alongs ide Palace.
Mathew comments 'there are now a
number o f  h i g h l y  s k i l l e d  a n d
professional development teams i n
existence. O ur  aim is  t o  help them
produce their best work and to market
it us ing the skills and knowledge we
have picked u p  over the las t three
years.'

The fi rst release on the new label
will be a Shoot 'em Up Construction Kit

Alligata So f tw ar e  h a v e  released
•ddictaball, a game for the C64 priced
at 0.95 or disk. An addictive game of
s hoot ing, s c r o l l i n g  p r o t e c t in g ,
planning and humour, which demands
razor sharp reflexes.
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Gremlin are i l l  the fi nal stages of
completing Coconut Capers. whic h
will feature the formidable Jack the
Nipper. The game is set in the jungle
where the tranquility  is broken by the
arrival o f  Jack, who jurnps from a
plane using his nappy as a parachute.
His father however is in hot pursuit,

and J ac k  be ing J ac k  gets  u p  t o
mischief with a tropical flavour in his

FrOM left: Jonathan Hare, Matthew TintA and Chriqopher rotes.

for the C64. I t  has been developed by
Jonathan Hare and Christopher Yates.
of Sensible Software, who with their
understanding o f  t h e  C 6 4  hav e
developed a system, which will enable
a per s on w i t h  n o  programming
knowledge to write the sort of  games
that would have cost E10.

efforts to avoid being caught and given
a s pank ing.  J ac k  discovers  t h e
cocounts are a useful form of defence
against the natives and true to form
tries to be as naughty as possible. A
special surprise awaits  Jack as  he
reaches 100% on the Naughtyometer.
but only  playing the game will reveal
it!

Coconut Capers will be available for
E14.99 on disk for  the Commodore,

Rebel is the latest 'Gang of  Five'
game from Virgin. You play worker
M X  2240. forced t o  wor k  i n  a n
agriculture fac tory  o f  t he  future.
However, you can take no more and
steal a tank from the Crowd Control
Vehicle armoury . T hen y o u  mus t
escape by  diverting the solar energy
normally  us ed t o  enhanc e c r o p
growth. Y o u  need t o  collec t a n d
arrange solar reflectors to reflect the
beam and blast your way through the
levels and make y our  fi nal escape.
Rebel i s  available o n  cassette f o r
C64/I28 and costs E9.95.

D ig ita l I n t e g r a t i o n  w i l l  b e
launching three new titles this autumn.
F- 16 Combat Pilot is  a game which
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Touchline:
Got Ltd:  Un i t
Birmingham B 6
3388.
Palace Software
Road. London • r
0751.

2/3 I  lolford Way .
7AX. Tel:  021-356

Ltd: 275 Pentonville
/ 9N1.. Tel:  01-278

Arcade .‘ction

involves using a complex payload o f
avionics to search, locate and destroy
targets. Control a variety o f  modern
weaponry inc luding A I M  sidewinder
and A M R A A N  mis s iles ,  A G M
Maverick, laser guided bombs  and
30mm cannon to survive and win,

T ie  A T I :  (adv anc ed t ac t ic a l
fighter) portrays the low-fl y ing and
virtually undectable Lockhead YF -
22A. Pick up intelligence information,
chose a variety of targets and test your
mind and dexterity in a hostile world.

With Bobs leigh. c hoos e y o u r
equipment a n d  bac k - up s uppor t
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Hardware Update

Now i s  t h e  t i m e  f o r  regis tered
Commodore users t o  buy  a  colour
monitor for their Amiga. Commodore
Business Machines  ( U K )  L t d  a r e
offering .E I 00 off  either the Amiga 500
or A1081 colour monitor and E200 off
the pair. through vouchers which have
been m a i l e d  t o  a l l  r eg is ter ed
Commodore us ers .  C o mmo d o r e
dealers have also been notifi ed and a
window s tic k er  w i l l  s ignify  t h e i r
participation. There's no time to waste
— the offer closes on September 12th.

An upgr aded v er s ion o f  t h e
Excelerator disk drive is now available
for the C64 from Evesham Micros,
who believe i t  i s  n o w  t h e  mos t
compatible disk drive on the market. It
is selling for E159 and following early
production difficulties, it  is now fully
available f r o m  t h e  foreign manu-
facturers.

The effects of exposure to noise in a
computerised environment are often
underestimated, a n d  p r in te r s  i n
particular s hould b e  acous tically
shielded t o  minimise sound levels.
Kareware have recently produced a
Soundshield, which is aimed at the dot
matrix o r  compact display  wheel
printer, which can reduce noise levels
by 15 decibels. The unit is lined with
fire resistant foam and features a
tinted reinforced glass lid. The price
ranges from E89.50 to E109.50. with
additional options available such as a
sheet-feeder attachment and stand and
a plug-in fan.

In addition to the Amiga 500,C128
and CM.  Commodore's distributors

The upgraded Excelleratur di•U drive.

have now been given control over the
PC10. PC 2 0  a n d  PC40/20.  T h e
distributors are Tomorrow's World in
Belfast a n d  D u b l i n ,  L i g h t n i n g
Dis tr ibut ion i n  L o n d o n .  H u g h
Symmons in Bournemouth and ZCL
(Zappo) Holdings  i n  Staffordshire.
The new prices for  complete systems
with a mono monitor are .099 for the
PC10. E999 for the PC20 and E1599 for
the P C  4  0/20.  T o m  H a r t .
Commodores ( U K )  nat ional sales
manager believes that 'the move into
the consumer marketplace with those
q u a l i t y  e n g i n e e r e d  p r o d u c t s
dramatically strengthens the range of
Commodore products available to the
consumer.'

Following successful sales, Star
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within cons traints  o f  sponsorship
funds, and get the true feeling of speed
as you compete on Wor ld Cup and
Olympic t r ac k s .  A l l  games  a r e
available for  the CM.

Touchline:
Alliguta Software Ltd: 1 Orange Street,
Sheffield Si  40W, Tel: 0742 755796.
Gremlin: Alpha House. 1 0  Carv er
Street, S I  41',S', Tel:  0742
753423.
Virgin: 2-4 Vernon Yard. Portobello
Road, Londem W  1 1 21).V. Tel: 01-727
80 70,
Digital Integration Ltd: Watchmoor
Trade Centre,  Watc hmor e Road,
Camberley, SIIITCy CU15 3AE. Tel:0276
684044/684959.

Micronics U.K. Ltd have cut prices of
their t w o  mos t popular  dot-matr ix
printers. The price of the NL-10 which
is a  nine-pin pr inter ,  of fer ing 1 2
characters per  second (cps) in  draft
mode and 30 cps in near letter quality,
has dropped by over ten per cent and is
now available for E248 (which includes
parallel interface). At  the other end of
the scale, the NB-15 which provides an
incredible 300 cps in draft output and
laser-like letter printing at 100 cps. has
dropped in price to E849.

In a bid to provide a compact and
effective solution to desk-top printing
requirements, Viglen have produced a
range o f  pr inter  stands, a t  prices
ranging f r om E9.95 t o  E29.95. The
stands are ideal for use with most 80 or
136 column PC printers and allow for
up t o  1.000 sheets o f  continuous
stationery to be stored underneath.
Touchline:
Commodore Business Machines (UK)
Ltd :  C O M M  odore H o u s e ,  T h e
Sw i t c h b a c k ,  G a r d n e r  R o a d ,
Maidenhead, Berks 51.6 7XA. Tel: 0628
770088.
Eresham Mic ros : 6 3  Br idge Street,
Evesham, Worcs WR I  4S11 Tel: 0386
41989.
KAI Computer Services Ltd Kareware:
Unit 1. 7  Cubist Street. London WC!.
Tel: 01-608 0081.
Viglen: U n i t  7 ,  T r i imper s  W a y .
Han well. London 11/7 NA.  Tel: 01-843
990?.
Star Micronics U K  Ltd: Cravem
House. 4 0  Uxbr idge Road, Ea l ing
London 14
1
5 
E I S  
T e l
:  
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4 0  
1 8
0 0
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Fight to Win

Gremlin have released a  war  game
which puts  the responsibility o f  the
future o f  the country in your hands.
What a position to be in! In  COIIVOY
Raider, war has been declared and the
enemy is closing in and your mission is
to patrol and defend the inner  sea
using a l l  modern weapon systems
which includes the Seawolf — a deadly
accurate missile, the Exocet, a video-
linked rocket and an anti-submarine
helicopter. COnrOy Raider  w i l l  b e
available for  the C64/128 on disk at
£14.99,

Touchline:
Gremlin: Alpha  House. 1 0  Carver
Street. Sheffi eld S I  415. Tel:  0742
753423.

Adventure Time

The MicroProse/Origin partnership
have come up with a new concept in
fantasy r o le- play ing i n  Moebius .
Available on the C64 disk and priced
at E19.95, i t  comes complete w ith
manual and oriental headband.

The aim of  the game is to retrieve
the Celestial Orb or  Harmony which
has been stolen from Moebius. The
game play is set in four different planes
— each having different variables and
ever-changing obstacles to overcome.
At eac h lev el challenges increase,
demanding gr eater  c our age a n d
cunning, u s e  o f  m a r t i a l  a r t s ,
swordsmanship and the wise use o f

N EWS

sophisticated m a g i c  s y s tems
essential t o  overcome an  ar ray

ranging f r o m  tigers

I s

of
toopponents

assassins.
Gremlin hav e snapped u p  t h e

computer s oftware r igh ts  t o  t h e
Charles Bronson fi lm, Death Wish and
have been busy adapting the film to the
small screen to create Death Wish IIL
Available on the Commodore 64/128,
the adventure follows the fortunes of
Paul Kersey (Charles Bronson) as the
justice-fighter who's out to r id New
York o f  the punks and creeps who
infect the  streets. Kerseys weapons
include a  475 Wildey  Magnum, a
pump action shotgun, a machine gun
and a rocket launcher. H
is  g r e a t e s t  
a l l y
is his belief that the face of decent New
York citizens is in his hands alone; the
driving force behind all the violence
and bloodshed i s  Kersey 's Death
Wish,

Meet Captain Courageous — the
latest recruit from English Software.
Follow his  adventures through hair -
raising jungle combat, journeys u p
treacherous rivers, dangerous descents
and lethal rockfalls, quick-fire snipper
attacks, dramatic  gun-fi ghts across
high level bridges and the fi nal rescue
bid and helicopter snatch, Captain
Courageous i s  av a i lab le  o n  t h e
Commodore 64/128 a t  C8.95 f o r
cassette and E12.95 on disk.

Touchline:
Microprose Software Ltd:  2  Market
Place. Tetbury, Gloucestershire CIL8
SPA. Tel: 0666 54326.
Gremlin: Alpha House, 1 0  Carver
Street. Sheffi eld S I  415. T e l:  0742
75342.3.
English Software: 1  North Parade,
Parsonage G ai dens. Manchester .413
2NH. Tel: 061-835 1 ?,58.

The PCW Show is in Town

The Personal Computer World Show
is with us once more, and after ten
Years i s  s t i l l  t h e  indus try 's  mos t
c omprehens iv e e x h i b i t i o n  f o r
business. This  year's show which is
being held at  Olympia is  being run
from Wednesday 23rd to Sunday 27th
September, and as in previous years
the first two days will be reserved for
trade and business visitors. The show
will open from 10am until 7pm, except
on Sunday when it will close at 5pm.

Greater emphasis will be focused
on the business visitor this year and the
business ha ll i n  O lympia T w o  w i l l
boast industry experts in addition to
some major  produc t and company
launches.

Other attractions w i l l  inc lude a
desktop publishing stand (DTP) which
will give visitors the chance to see how
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copies o f  the Daily  Show News are
produced. The editorial staff will also
be at hand to offer advice and opinions
of  the fast growing DTP industry.

The O p e n  Univ ers ity  w i l l  b e
r etur ning w i t h  r e g u l a r  v i d e o
presentations o n  expert systems i n
British industry and image processing,
and one to one consultations will be
possible between viewings.

One of the more exotic attractions
at the show will be a chance to win a
holiday for  two in Thailand. The 14-
day holiday which is worth E2.500 can
he won by simply entering a draw s o
make level two one of your first stops.

Tickets are available a t  E3 each
from the Keith Prowse ticket agency
(01-741 9999) or at the door.



DIMENSION
computers i Id.

Vizastar XIII 64 E 79.95
Vizastar XL8 128 E1.29,-85

-
09. 95

Vizawrite Classic 128 L.99.95
-

E 79.95
PRECISION

199795 £84.95

Superscript 64 t50,95
-

E39.95
Superbase 6414-4 011.86- E39 .95
Superscript 64

& Superbase 64 1_16990
-

E69.95
Superscript 128 .189795

-
£49.95

Superbase 128 $_94,95
-

E49.95
Superscript 128

for the AMIGA E295.00
DELUXE PRINT 191013

-
£79.95

DELUXE VIDEO 1,81.80 E79.95
MUSIC CONSTRUCTION SET 199795 £84.95
DELUXE PAINT 2 .1-14985 £119.95
AEGIS ANIMATOR/

IMAGES 1-149795
-

E99.95
AEGIS SONIX -
Synthesiser package 1.7-9:95 C 69, 955

CBM 84/128 and PLUS 4 COMPANIES PACK
Sales/Purchase/Nominal Ledgers with Invoicing
and Stock Control, Disc  E 2 4 . 9 5
"Very easy to use -  probably the friendliest
package! have come across."
Commodore User
VIZA

& Superbase 128  E 8 9  .95
Superbase, The Book  £ 1 1 . 9 5
GEOS
CBM 64/128 Operating System
Including: Desktop, Geowrite, Geopaint, and
Desk Accessories, Disc  £ 4 9 . 9 5
GEOFILE
Geos Based Filing System, Disc   E 3 7 _ 5 0
COMMODORE 128 COMPENDIUM PACK
Commodore 128 Computer, C2N Data Recorder,
Music Maker Keyboard, Spirit of the Stones,
Jack Attack and International Soccer
Software  £ 2 6 9 . 9 5

THE MIDLAND'S LARGEST COMPUTER STORE

FEW ONLY
Commodore MPS 801
BO Column Tractor Feed Dot Matrix Printer  E 9 9 . 9 5
Commodore DPS 1101
Daisy Wheel Printer  £ 1 9 9 . 9 5

1541C DISC DRIVE
1571 DI S C DRIVE
Both the above include either:
Software Pack A
6 Infocom Disc Adventure Games, or
Software Pack B
Quick Brown Fox Word Processor, Easyfile Database and
Future Finance Planning Package

E199.95
E249.95

CBM 64/128 MUSIC EXPANSION SYSTEM
Including Keyboard: Synthesiser and Software  E 9 9 . 9 5
COMPOSER/EDITOR SOFTWARE
Far Music Expansion System, Tape or DISC  E 2 4 . 9 5
3-slot switchable C64 Motherboard   E 1 6 . 9 5
ACTION REPLAY Mk III
Tape to Disc Back-up Cartridge  E 2 9 . 9 5
NEOS MOUSE
WITH CHEESE SOFTWARE, Tape or Disc   E 2 4 . 9 5
COMMODORE C2N DATA RECORDER  E 2 9 . 9 5
TROJAN CADMASTER LIGHT PEN
Commodore 64  E 1 6 . 9 5
Commodore Plus 41C16   £ 1 9 . 9 5
PRINTER RIBBON OFFER
MPS 801, 802 Ribbons   E 5 . 9 5
MPS 803 &MPS 1000  E 4 . 9 5
MPS 1101 M.S. Ribbons   E 3 . 5 0

BUY FOUR AND GET ONE FREE!
THE EXPERT CARTRIDGE ESM
Tape to Disc System  £ 2 9 . 9 5
FREEZE FRAME 4  £ 2 8 . 9 5
COMMODORE MPS 803 TRACTOR FEED UNIT  E 2 4 . 9 5
QUICKDISC + 1541 FAST LOAD/UTILITY CARTRIDGE  E 1 9 . 9 5
5:i' LOCKABLE DISC BOX 5 0  Capacity.   E 9 . 9 5
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AMIGA
including COMMODORE VOUCHER OFFERS
AMIGA A500/CESII MZINITURI )FFER
AMIGA 4500 with COMMODORE 1081
HIGH RES COLOUR MONITOR, Mouse,
Workbench. Basic and DPAINT Software
NORMALLY  E 9 7 2 . 9 0
WITH 2 *  COMMODORE V O U C H E R S
 E 7 4 9 . 9 5AMIGA A500
with Mouse, Workbench, Basic, DPAINT
Software and TV Modulator
NORMALLY  £ 5 7 3 . 8 5
WITH 1 *  COMMODORE V O U C H E R
E 4 6 9 • 9 5AMIGA 4.2000 SYSTEM
AMIGA 4.2000 COMPUTER with COMMODORE
1081 HIGH RES COLOUR MONITOR
Including 1 year on-site maintenance E1259. 00
PHI LIPS 8833 COLOUR MONITOR
High Res with Stereo Sound Output  £ 2 7 9 . 9 5
AMIGA A500
Upgrade to 1 Mb  E 1 1 3 . 0 0
DIGIVIEW 2 Video Digitiser  E 1 6 9 . 9 5
"Hardware product of the year."
Amiga developers conference.
GENLOCK V i d e o  controller. Overlays text and
graphics onto video pictures.
A1000 Version   1 • 4 1 9 4 , 5 0
- -  E  4 4 9 . 0 0A500 & 42000 Version  1 _ 5 2 0 , 0 0
-  E  4 7 9  0 0

27/29 High Street
Leicester LE1 4FP

Tel: (0533)
517479/21874

RANGE
AMIGA 4500/8833 MONITOR OFFER
AMIGA 4.500 with PHILIPS 8833 HIGH RES
COLOUR MONITOR with STEREO SOUND
OUTPUT, Mouse, Workbench, Basic and
DPAINT Software
NORMALLY  E 8 5 3 . 8 0
WITH 1 *  COMMODORE VOUCHER.., E699.95
COMMODORE 1081 HIGH RES MONITOR
NORMALLY  E 4 0 1 . 0 0
WITH 1 *  COMMODORE V O U C H E R   
E 2 9 9 . 9 5PAGESETTER -  Desktop Publishing
System  1 . 1 4 9 7 • 9 5
-  E 1 0 9 . 9 5SCRIBBLE II -
Word Processor  S i i 9 ; 9
1
3
-  E 8 9 . 9 5

GOLDSPELL Scr i bbl e
spell-checker  4 9 5  £37 . 95
WORDPERFECT- The best word processor
on the IBM now available

STAR NL10 Dot Matrix Printer -  Print Speed 120 cps in Draft Mode
and 30 cps in Near Letter Quality Mode; Friction and Tractor Feed:
5K Buffer: Automatic Single Sheet Paper Set; Front Mode Select Panel
Commodore version (with CBM 64/128 Printer Lead)  E 2 2 9 . 9 5
Centronics version (with Amiga Printer Lead)  E 2 3 4 . 9 5
Optional Cut Sheet Feeder  E 6 3 . 9 5

COMMODORE 560P
2-colour Dot Matrix Printer takes 2
3
/
4
i n ,  r o l l  p a p e r   
1 4 9 9 5
-  
E 2 9 . 9
5

CITIZEN 120D NLO PRINTER
Fully Commodore compatible   £ 1 9 9 . 9 5
Commodore 1571 Double-sided Drive  E 2 3 9 . 9 5
Commodore 1901 Colour Monitor  E 2 9 9 . 9 5
Philips 64/128 Green Screen Monitor  E 8 9 . 9 5
Commodore 1541C Disc Drive  E 1 8 9 . 9 5
Commodore 128D   E 3 9 9 _ 9 5
Commodore MPS 1000 CBM/Centronics Printer  E 2 2 9 . 9 5
Commodore 128 Computer  £ 1 9 9 . 9 5

PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME
ALL OFFERS STRICTLY SUBJECT TO AVAILABILITY

ALL PRICES INCLUDE V.A.T. UNLESS OTHERWISE STATED

To order. either send ctieguelP.O. with C000041 or nng (0533)5174791211174 with
Access/Barclaycard number Please allow 7 working days for delivery from receipt of order or
cheque clearance.
Please add E TOO towards carnage anp packing on any software order.
Hardware orders acid [1 00 under E65.00 value, and C5.00 over £65 00 value
Printer orders add E 5.00 towards carriage.

Send to: Dept. No. VC10, Dimension Computers Ltd., M I  .
1 1 1 1 E M I
w o

27/29 High Street, Leicester LE1 4FP.
Tel: (0533) 517479/21874 Fax: (0533)511638

Item Q u a n t i t y  P r i c e

Total

Name
Address

Telephone.



f your idea of simulation is pressing 43 keys to lift a plane
off the ground, only to circle around for half an hour before
crashing, while attempting to land, then take a back seat as
Combat Simulations puts you firmly in the thick o f the
action. You take command (and often the cunt rols)of a war
machine with a mission and a not just a sight seeing tour and
you must strike first before the enemy turns you into scrapmetal.

Intlight entertainment i s  fo r  those who l ike their
excitement without their feet on the ground and includes
bombing raids in World War II, 100 missions for an Apache
helicopter Gunship and futuristic fights for the SkyFox.
Surface tension takes to the high seas and on patrol in a
Destroyer unit finally we plunge into deep trouble and
dive! dive! dive! into submarine action.

Inflight Entertainfilent

Flight simulators were slow to take off with programmes
that were difficult to use and were little more than sight-
seeing tours leaving the player to  devise more and more
spectacular ways o f  crashing. Flight simulators needed
more action. These high flyers have plenty of action packed
into dogfights and bombing raids and are as different as the
aircraft they simulate.

B24

R E V I E W S

In this latest combat flyer you take control of not only one
plane but a full squadron of 40 B24's in bombing raids on the
oil refineries of Ploesti, Rumaina. Your mission is to knock
out the oil supply for Hitler's war machines. The real B24
squadron that was given this task started with 60 aircraft
and were left with only four after flying 50 missions. You
have only 40 bombers and 19 missions to  knock out 12
targets.

With a mission that's tough you're going to need some
practice and so two other targets are included and so you
train-as-you-bomb Mostar in Yugoslavia (just over the

li...11111111M.1111111MEMONISPCIMullr"1 O s g t
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The following games are a selection from
the growing band of simulations that pack

a punch. and aren't just therapy for
retired pilots suffering withdrawal symptoms.

By Tony Hetherington

rt0  ( . . 1  I  CI  2  r i f
(iL1 W A  I W O  l A t i

0 o r  R I M  M i r  *  •

Adriatic Sea from your base in Spinazzola, Italy) and the
heavily guarded Rumanian city of Bucharest. Survive these
training missions with your squadron in tact and you're
ready for the main event.

To help you plan your assaults the game disk or tape is
accompanied by a map of your targets and possible routes,
an intelligence report on Ploesti and an instruction booklet
that includes a  step by step guide through the Mostar
mission.

The first step of a mission is to take o ff and circle at
about 2000ft as the other planes slot into formation. Then
you must rendezvous with your fighter escort, precede to the
target and start your bombing run. The effectiveness of your
run is increased i f  you're flying at the correct height and
speed for your bomb load and deliver it on the target. Once
you've done this you should get out of the area as quickly as
possible and get your squadron back to base with as many
planes as possible fit and fueled for the next mission,

B24 is one of SSI's superb strategy games and despite its
crude graphics, it's a frantic game to play. It was designed by
two bomber pilots, so you can be sure it's accurate, and you
can speed up real time to fly past the long flights to and from

11



the target. The game assumes that a d  ron Leaders know
how to fly a plane and leave you with minimal controls but
plenty to  do as you plan rendezvous routes with fighter
escorts, bomb targets and return to base while coping with
damage to your own aircraft. One mission down. 18 to go
and you've already lost four aircraft and another six need
repairs!

Touchline:
Title: B24. Supplier: US GoId/SSI, Unit 2/3 llollard Way.
llolford. Birmingham B6 7AX. Tel: 021-356 3388. Machine:
C64. Price:  t 19.95 01), E14.95 ( 0 .  Originality: 7/10.

_Graphics: 4/10. Playability: 7/10. Value: 7/10.

Gunship

A former Game of the Month (Ma)r '87) Gunship took flight
simulators to new heights and its players on 100 missions
that range from the training field o f  the USA to  the
battlefields of the world.

The Apache helicopter gunship is remarkably easy to fly
considering there are 31 keyboard and joystick controls
thanks to a keyboard overlay and two 'fly and fight them'
tutorials.
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When you've graduated from the training fields you're
ready for your first sortie in South East Asia. After an
intelligence report and mission details of your primary and
secondary targets you must arm your Apache with a balance
of 30mm cannon ammo, Hellfire missiles, Flar rockets and
Sidewinder air to  air missiles. The exact nature o f your
weapons is decided by the mission you're on and the enemy
forces that you're expecting. Cannon fire is good at close
range but you'll also need some Ffar rockets to take out
infantry and gun emplacements where as Hellfire missiles
are needed for armoured targets such as tanks and bunkers
leaving the Sidewinder to greet enemy Hind helicopters.

As you travel the globe from Asia to the Middle East,
Central America and Europe you'll be challenged by more
powerful and better equipped enemies and will need all your
electronic counter measures, flares and chaffs to stay in the
air long enough to complete your mission.

Succesful missions will earn you points, medals and even
promotions unti l  eventually you'l l  retire as a  heavily
decorated Colonel.

Gunship is a massive 100 mission, 3D flight simulation

E W S
1 1
1  • : 4 4 F .
1 1 1 1 1 0 1 1 1 . 1 2 i M S 3 2 k
,
R , S a i - 1 4 M g e o h i d l i z a E 6 4 a l E l k k i e u V r 4
e n t o r o m r 4 r m m u l i n i

where the sky is the h p i l o t  ski led in combat

Touchline:
Title: Gunship. Supplier : Microprose, 2  Mark et Place,
Tetbury, Gloucestershire G1.8 8DA. T e l :  0666 54326.
Machine: C64. Price: 1
.
1 9 . 9 5  0 0 .  
1 7 4 9 5  
( c ) .  
O r i g i n
a l i t y :

8/10. Graphics: 8/10. Playability: 10/10. Value: 10/10.

Aces of Aces

The Moquito fighter bomber flew a variety o f missions
during World War II and now it's your turn to take the
controls as you try to become the Ace of Aces.

The game begins in  the briefing room as the C.O.
outlines the tasks ahead to destroy the U-boats as they leave
their base, shoot down incoming bombers, deflect V - I
rockets and destroy a POW train but not the cars containing
the prisoners. These missions can be tackled individually but
to become the Ace of Aces you will have to tackle them all in
a single sortie.

To fly the mission, you will have to master the controls
on five screens that show your left and right wings and
engines, bomb bay and weapon selector, operations map
and forward view from which you must fly the plane and
shoot down enemy aircraft.

Ace of Aces owes a lot to an earlier Artech game based
on the Dambusters but features more options, missions and
a lot more action.

Touchline:
Title: Ace o f  Aces. Supplier: US Gold (Artech). Unit  2/3
Hollord Way, Hollord Birmingham B6 7AX. Tel: 021-356
3388. Machine: C64.  Price:  19.95. Originality.' 7/10.
Graphics: 7/10. Playability : 9/10. Value: 8/10.

Skyfox

Skyfox is an all action 3D combat flight simulator set in the
near future where you must battle an alien invasion force of
tanks, planes and motherships. The scenarios range from
training missions to all out invasions that have descriptive
names such a s  th e  Alamo, Massive Onslaught and
Cornered.

The screen display shows the cockpit o f your Skyfox
Phantom showing the radar scanner to plot the position of

.4111Y O U R COMMODOREoetober1987g k r
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R E V I E W S

the enemy, shield, fuel and speed indicators as well as your
view of the battlefield. You can punch up a computer screen
which w ill plot your position as well as those of the enemy
tanks, planes and mot herships. Your first target must be the

• m o t h e r s h ip s  as these can launch squadrons o f  tanks to
.
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ha nce to refuel and rearm. You can then choose whether to
'take on the tanks at ground level or zoom up above the cloud
cover to dogfight with the enemy aircraft.
, A  great game which was one of A riolasoft's greatest hits

could get a new lease of life as Electronic Arts set up a
! base.

Touchline
Title: Skyfox. Supplier : Electronic Arts, Angley Business
Centre. 11-49 Station Road, Langley, Air. Slough, Berks SL3
8Y.N, Tel:  (0753) 49442. Machine: C64. Or iginality : 7/10,
Graphics: 9/10. Playability : 9/10, Value: 8/10.

L.
•

Here's a  duo o f  destroyer action in  which you must
protect the free world from air, sea and underwater attack in
Convoy Raider and Captain your ship in seven different
Destroyer missions ranging from a Subhunt t o  Convoy
Escort.

Convoy Raider

In Gremlin's Convoy Raider your mission is to patrol the
Inland Sea and attack and destroy any enemy planes. ships
or aircraft that you fi nd. Finding them isn't a problem as
they'll find you even if  you don't leave your port. Surviving
is the skill.

The ic t ion  is  controlled f r om fi ve screens that are
accessed fr om a  radar screen with three sweeping radar
displays showing the presence of any enemy in the sky, on
the surface or underwater_ I f  a blip shows up on any of these

must go the appropriate battleships. You must man the
-aircraft sea wolf  missiles to shoot down enemy planes

or incoming Exocet missiles, the depth charge helicopters to
destroy submarines and  guide y our  ow n  Exocets t o
knock out enemy shipping. You must pilot your movements
around the Inland Sea using the map screen and assess the
state of  your ship from the damage screen.

The action is fast and furious but isn't quite up to the
standards of  the other simulations.

EiMEINENNIONI YOUR COMMODORE october 1987
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Touchline:
Title: Convov Raidet
-
, S u p p l i e r :  
G r e m l
i n  
G r a p
h i c s ,  
A l
p h
a

House, 10 Carver Street, Shefl iehl Si 41
.
S.  T e l :  0 7 4 2  
7 5 3 4 2 . 3 .

Machine: C64. Price: 19,99(0. (14_99011. Or iginally : 5/10.
Graphics: 5/10. Playability: 7/10. Value: 5/10.

Destroye'c

Can you man 13 stations on a Fletcher class Destroyer, all at
the same time? Can you also use these stations to complete
one of seven missions on the high sea? You will need to do all
this and more as you take the helm in Epyx's Destroyer as
well as the radar, sonar, navigation, bridge, observation
deck, forward and aft guns, port and starboard anti-aircraft
guns. port and starboard torpedo tubes, depth charge and
damage control stations! You move between the stations by
typing in two letter codes such as BR for bridge and after a
few seconds you're faced with a new set of  controls. Most
controls ar e self-explanatory such as  aiming guns  o r
torpedoes before fi r ing or  setting the depth charges to a
bracket o f  depths fo r  a  better chance o f  tak ing out  a
submarine.

In the controlled panic of a full mission you will need all
your skill and strategy to ensure that you get your shot in
first, and that it counts as you can't afford long battles with a
single enemy ship when you've got a convoy to protect and
damage control crews to assign, a course to plot and so on_
An excellent multi-screen simulation.

Touchline:
Title: Destroyer. Supplier: US Gokl/Epyx, Unit 2/3 Holford
Way. Milford. Birmingham 86  7,1 X. T el:  021-356 3388.
,Machine: C64. Price: 19.95.
Originality: 7/10, Graphics: 9/10. Playability : 9/10. Value:
9/10.

The stealth of a submarine as it lurks unseen underwater
only to surface and strike at the heart of a convoy has always
been great material for a game. Until now, CM submariners
could only sign up for the Silent Service. Now they can also
go on patrol in Up Periscope and will soon be able to dive!
dive! dive! with the submarine version of Epyx's Destroyer.

Illionis based ActionSoft have produced one o f  the best



simulations you're ever likely  to play  as you take to the
depths in a Wor ld War  II Beet class submarine.

The screen display is split into three sections. A  str ip
across the top of  the screen shows the command options
available and highlights those selected. Below that a 3D view
displays what you can see from either the conning tower or
the periscope and below that is an instrument panel showing
your bearing. depth. speed, power, torpedos left and every
other dial or reading you'll need to find your targets and sink
them.

If you select the charts to plot your position or the radar
to search for enemy destroyers or perhaps the torpedo data
computer to lock on target then the 3D view will swap to a
split-screen display with the instrument occupying the right
hand side and the important part of the 3D view on the left
The result works extremely well either in a practice mode or
on patrol in the Pacific.

The graphics are quite exceptional and are the result of
ActionSoft us ing Sublogics 3D routines pioneered in its
flight simulator.

A copy o f  this game arrived in the VOW' Commodore
office in an unmarked pack and it took some time to track
down where you could get it. There isn't a UK version of it
yet so if you want a copy of the game disk, instruction book
and tactics manual you'll have to get an imported copy from
Strategic Plus Software.

Touchline:
Title: Up Periscope. Supplier: Action Solt/Strategic Phis
Software, P.O. Box 8, Hampton, Middx. TW12 3XA. Tel: 01-
979 2987. Machine: C64. Price: O a
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Silent Service

Silent Service was the first submarine simulation to reach
these shores courtesy of US Gold.

Once the game has loaded and the scenario selected, the
program displays the br idge with y ou standing by  the
periscope, I f  you press the button you can see through the
scope (if you're not below periscope depth) but you can also
move the joystick to up up to the conning tower to fire the
deck gun. to the map table to  plot a  route and to the
instruments to  change course. Once selected the screen
changes to show the relevant display.

As in Up Periscope you can put your submariner skills to
the test in a series of scenarios and war patrols in which your
targets will be tankers and troop ships and your enemy the

R E V I E W S
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destroyers. T o  add to  your problems you can include a
selection of reality factors such as poor visability. zigzagging
convoys, dud torpedos and the worrying expert destroyers.

Silent Service is the easier submarine game to play but
Up Periscope will provide a better campaign game. You may
even get promoted.

Touchline:
Tide: Si/cut Service. Supplier: Microprose. 2 Market Place,
Tetbury. Gloucestershire, G L 8  80A.  T e l :  0666 54326,
Machine: C64. Price: (9.
Originality: 7/10. Graphics: 8/10. Playability : 8/10. Value:
9//0.
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.
•

PRI NIKIT IV
l000logo

AT LAST
top quality performance
from your MPS803 printer. Simply fit PRINTKIT IV
for:

•  TRUE DESCENDERS on your original
character set

•  an attractive alternative ITALIC character set
•  an emphasised BOLD option
•  single pass UNDERLINING

BEST OF ALL, unlike software methods, PRINTKIT
IV will actually speed your printer up' At just f 30
(all inclusive)* PRINTKIT IV adds a whole new
dimension to your Word Processing and Listing.
Orders by cheque or PO. please to AVON PRINTER
TECHNOLOGY at the address below.

AVON PRINTER TECHNOLOGY
SWINDON HOUSE; 4, HOWARD ROAD; SOUTHVILLE;
BRISTOL 853 1QH Telephone BRISTOL (0272) 667167
(enquinesinxn non •LIK DgstributorsweKome) 'add £2 00 P&P ioroverSCa5 ordm
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been cour ted, s truggled w i t h  a n d
ultimately  ig n o r e d  b y  c ountles s
thousands of would-be programmers.
The main problem is  that there are
very k w  training courses specifically
aimed a t  the Commodore 64 home
user. I  was myself involved with an
enterprise aimed at bringing Basic to
the masses through intensive weekend
courses. One message was clear, it  is
not easy to learn from manuals alone
and most people require clear concise
instruction to  help them understand
the whys and wherefores o f  specific
programming problems.

Having just alerted the Editor  to
the apparent futility  o f  this series I 'd
better qu ic k ly  ex pla in m y  Bas ic
philosophy!

This series will deal with all aspects
of Basic for  the beginner, the crest-
fallen and  t h e  persistent keyboard
basher. I f  y o u  fi n d  y o u  d o n ' t
understand any  area that we cover
during future months, pick up your
pen and write to me. If a routine in one
of your programs refuses to respond to
gentle persuasion, let me know. Before
I disappear under a  fl ood o f  white
envelopes I  will say now that I  can't
promise to  have enough hours in  a
week to answer all of  your indiv idual
problems but I  do promise to give all
the help I can but only if you follow the
instructions at the end of  this article.

Each month the artic le w il l  deal
with a simple programming technique
followed by  a  deeper dive in to the
workings of  the computer which may
be too advanced for those just wishing
to wr ite some useful routines, bu t
which will provide the key to a fuller
understanding of computers for those
who wish to progress to machine code
routines later on.
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Bothersome
Basic

Given up on Basic or never got started? It does have its
uses -  and it is worth having a second go. so .
f o l l o w  t h i s series.

By Eric Doyle
Essential Attitude

A good attitude to take towards your
computer is to think of it as a foreigner
with a limited command o f  English.
The fi rst reaction a confused tourist
w ill ex per ienc e i s  t h e  n a t u r a l
assumption that they're as thick as two
short planks and as deaf as a post. In
most cases this  is  not  really  a  fa ir
attitude but with a computer nothing
could be nearer the truth. If  you don't
believe me think  o f  all the times the
machine has refused to  perform the
simplest o f  tasks without fault  and
consider w h y  w e  h a v e  t o  u s e
CAPITAL LETTERS!

Presumably you will all have read
the erudite and  defi nitive training
given in the Commodore manual and,
despite t h i s  h a n d i c a p .  h a v e
nevertheless gleaned a few of the very
basic commands available t o  you. I
will assume t h a t  y o u  c a n  n o w
successfully PRINT messages on the
screen and that  you w i l l  also have
sussed the fact that programs consist
of numbered lines  o f  instructions
which the computer slavishly reads
and obeys unquestioningly. A simple
program would look like this:

10 PRINT "DO N'T  PAN IC '

Type R U N  and the words DO N 'T
PANIC appear on the screen. All very
comforting but not exactly useful.

We can get the computer to do
something fractionally more thr illing
by using a device known as a loop.
This causes the program t o  madly
repeat the program over  and over
again. The simplest way to do this is to
add the line:

20 RUN
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All this does is to get the program
to re-run time and again and, despite
the comforting message, it will induce
extreme panic in  the beginner when
the wretched machine refuses to stop.
Don't reach f o r  the power  switch.
s imply  p r es s  t h e  k e y  m a r k e d
RUN/STOP on the extreme left of the
keyboard and the computer will take a
break until you type in RUN again.

Believe it  or  not, one o f  the most
common f au l t s  a t  t h i s  lev e l o f
programming is to forget to press the
RETURN k ey  when ty ping in  the
program. I f  y ou r  c omputer  is n ' t
behav ing p r o p e r l y  t y p e  L I S T
(remember to press RETURN ) and the
contents of  the program memory will
be revealed.

Now that  you're fu lly  equipped
with a way to drive computer salesmen
up the wall w ith eternally  repeating
rude messages at your local computer
store let me say that he w ill not be
impressed w i t h  y ou r  programming
style! Far better to substitute line 20 with:

20 GOTO 10

This simply tells the computer to loop
back and repeat line 10 ad nauseam or
until the RUN/STOP key is pressed.

Once again we have produced a
program w i t h  v er y  l i t t le  prac tical
application except for hi-tech vandals
who make the saleman's life a misery
of continual vigilance.

To Usefully Go (To)

Before w e  s ee h o w  t h e  G O T O
command can be used in  a sensible
way, we have one more kind of loop to
consider whic h introduces a  bas ic
concept used b y  a l l  programs: the
variable.
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Command A b b r e v i a t i o n

ABS aB NEXT nE
AND aN NDT nO
ASE aS ON on
ATN aT OPEN oP
CHR$ cH OR o r
CLOSE c10 PEEK pE
CLR cL POKE p0
Crin cM PUS pos
CD NT c0 PR I NT
COS co s PRINT PR
OATA dA READ r E
DEF dE REM rem
0 M d i RESTORE re S
ENO eN RETURN r e T
EX P eX RIG HTS r  I
FN En RNLI rN
FOR ED RUN rU
FRE ER SAVE sA
GET gE SGN sG
GET# g e t it SI N 51
GOSUB goS SPC( sP
GOTO g0 SQR sa
IF 1E STEP s t E
INPUT I n p u t STOP 5 T
I NPUT# iN SI R S s t R
INT i n t SYS sY
LEFT$ l e F T AB( t A
L EN 1 en TAN ta n
LET l E THEN tH
L I S T '

I
USR uS

LOAD 10 UAL vA
LOG l o g VER IVY vE
11 I Ds
NE Ili

m I
new

WAIT wA

Type NEW. press RETURN and
‘ou WIll clear the computer's memory
ready for  a new program. I f  you try
LIST at this point the computer will
simply r es pond w i t h  t h e  w o r d
READY s o  t y p e  t h e  f o l lo w in g
program in:

10 FOR A= I TO 10
20 PRINT —
D O N ' T  
P A N I
C "

30 NEXT A
40 PRINT "F INISHED"

Run the program and you will find the
phrase printed just ten times on the
screen. T o  explain th is  miraculous
phenomenon concentrate on line 10.

The letter A is known as a variable.
The best way to imagine this is to think
of the computer as a stack o f  boxes.
We have asked the computer to mark
one of these boxes with a big letter A in
which it will store anything we say that
A is equal to. You may now think that
we've told the computer that A= I but
what about the TO 10 bit? The main
thing about a variable is that it can be
varied! We've told the computer that
A will vary between I  and 10, The
computer translates this as meaning
that A will have a value of one at the
beginning of  the program so it  stores
that value in the box labelled A.

The program then runs to line 20
and prints the message. Then when
line 30  is  translated the  computer
checks back to where A= I TO 10 was
encountered and loops back to  that
line. N o w  the c lever par t  occurs.
Checking the contents o f  box A  the
computer finds that it s till contains a
one. Having been told that A will vary
between I  a n d  10  i t  increases the
content of  the box by one so that A
now contains the value two. Line 20 is
obeyed and NEXT  A is encountered
again so it loops back to line 10. Once
more the content of box A is increased
by one to three and the whole process
is repeated until A has a value of ten.

When A is increased the computer
checks to see if  that number is greater
than ten. We have now reached the
point where A=10 and is incremented
to eleven this is bigger than ten and so
the program jumps to the line after the
NEXT A command and FINISHED is
printed on the screen.

How c an  w e  prov e t h a t  t h is
happens? First o f  all type PRINT A
and press RETURN. The value eleven
is pr inted on  the screen, H mm.  i t
seems plausible but we need proof.

B A S I C  T U T O R I A L

Semi Differences

Let's try something different. LIST 20,
move the cursor to the end of  line 20
and type in a semi-colon. Press return
and LIST  the program. Masterfully,
the computer should have inserted the
altered line in its correct place in the
program:

10 FOR A= I TO 10
20 PRINT —
D O N ' T  
P A N I
C " .

30 NEXT A
40PRINT —
F I N I S H
E D "Change line 40 to read PRINT A
and run the program. This time the
message is printed ten times across the
screen with 11 printed at the end. The
semi-colon tells the computer that the
next PRINT  statement w ill continue
from where the last pr int  statement
leaves off. Alter  line 40 to:
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40 PRINTA:PRINT"F INISHED"

Re-run and you'll see that the number
11 is  now printed on a separate line.
We hav e  ended t h e  semi-colons
dictatorial reign. As you can see more
than one command can be written on a
program line as long as you separate
the commands by a colon. NEW the
program and type this in:

10 F O R  A = 1  T O  10:PR1NT A :
"DON'T PAN1C":NEXT A:? A

Don't worry about the question mark
in line 10. jus t type in  the line as
printed here and run the new program.

This t i m e  t h e  messages a r e
preceded by  a number which is  the
current value of  A. Lis t the program
and you'll find that the question mark
has changed to the word PRINT. The
computer has  a  built - in shorthand
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which can save space and time. You
may have encountered listings which
have lines that the computer refuses to
accept because they  stretch beyond
two lines of text on the screen. This is
known as the logical line length which,
logically, is the maximum length of  a
line and equals 80 characters o r  in
other words two screen lines.

We'll come back t o  this later so
store it as the back o f  your mind in a
box marked 'Don't  Forget'.

Nine Times?

Let's put  our  loop to  some serious
work. A  computer is  more than a
sophisticated adding machine but i t
can b e  us ed t o  bes t  effec t f o r
calculations. L e t ' s  c ons t r uc t  a
program whic h produces the  n ine
times table, We could do this in the
long winded way which would repeat
lines such as:

10PRINT"2 X 9 =
20?"3 x  9 = " , 3 9
and so on, but using a loop simplifies
all this typing:
10 FOR A=2 TO 12
.20 ?A:" x  9 = " ,A*9
30 NEXT

You'll notice that I 'v e failed t o
type A  a f te r  N E X T  i n  l i n e  3 0 ,
preferring to let the computer decide
which variable we're currently using.
This  v a r ia b le ' s  n a m e  i s  n o t
particularly helpful when you come
back to look at the listing in ten years
time so why not use the computer's
ability  to understand longer variable
names. I t  c ou ld  eas ily  b e  c alled
NUMBER instead of A, but you must
change the name in each line where is
appears.
We can run two loops at the same time
by placing one inside the other:

10 FOR MULT1PLIER=2 TO 12
20 FOR NUMBER=2 TO 12
30 '?NUMBER:" x " :MULTIPL1ER:"
=":NUMBFR M U L T I P L I E R
40 NEXT NU,MU

Running t h is  program causes t h e
computer t o  put  up  the fu l l  set o f
tables from two to 12 but it all goes too
quickly for  any practical purpose.

You'll also notice that I 've only
used t he  fi rs t t w o  letters o f  each
variables n a m e  i n  t h e  N E X T
statement. The name of a variable is a
bit of a con because the computer only

B A S I C  T U T O R I A L

labels the relevant boxes with the first
two letters o f  the variable's name.
When naming variables y ou  i n
always remember th is  because the
computer would treat variables called
MUL VIPLIER and MULTIPLICAND
as the single variable MU  and chaos
would result.

Loops Within Loops

You'll also have seen that I've gone
back to naming the variables after the
NEXT statement. When more than
one variable is  used it 's  safer to do
things this way but make sure that the
variables are named in  the correct
order. The computer will not accept
loops which are not properly 'nested'
inside one another. In other words the
Following is acceptable:
10 FOR A= I TO 10
20 FOR B= 1 TO 5

120 NEXT  B,A
But in the following, the loops are not
nested l o o p s  a n d  w o u l d  c aus e
problems:
10 FOR A= I TO 10
20 FOR B= I TO 5

120 NEXT A,B
Meanwhile, back in our  program

there is one way to make it easier to see
the t imes  tables  b y  add ing  t h e
following line:
40 NEXT NU
50 FOR DELAY=
.
1 T O  
2 5 0 : N
E X T

60 NEXT MU
Now the program pauses between

each table pr intout. Line 50 s imply
makes the computer count t o  250
before continuing. T r y  vary ing the
value and see what happens.

Know Your Shorthand

Before I  pull the plug on this  week's
beginner's course let's go back to the
computer shorthand.

Apart from the question mark for
PRINT, most o f  the other keywords
can be shortened by using the first one
or two letters of the keyword followed
by the next letter Shifted. The best way
to see this is to switch the computer
into lower case mode by holding down
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the Sh i f t  k ey '  a n d  press ing t h e
Commodore key once.

Type in the following:
10 ?:p0:nE:rU:reT

List the program and you'll fi nd the
keywords revealed in full. A full list of
abreviations can be found near the
back of your Commodore manual but
I included it here to show the number
of command keywords at your service.

The Deep End

The following line extends beyond the
logical line on the screen. Try entering
it as printed here and see what happens
when you press RETURN:

10PRINT " T H I S  W O U L D  N O T
FIT INTO ONE PROGRAM LINE" :
FOR A = 1 T O  10:POKEIO24+A.0:
NEXT:?"BYE"

Next switch to lower case and enter
the line as follows:

10 ?" this  w ou ld  n o t  fi t  i n t o  one
program line", f 0  a= Ito19:p0102-1-a,
0:nE:?"bye"

This t im e  t h e  l i n e  goes  i n t o
memory. L is t  i t  a n d  i t  does  the
impossible b y  stretching over three
screen lines. Why?

To understand this  phenomenon
you has t o  realise that every character
in a program line is stored as a separate
number i n  consecutive me mo r y
locations. Keywords are stored as a
single number  no  matter  how long
their real name is. PRINT is stored in
memorY as  the value 153 but  in  a
statement such as:

PRINT "PRINT YOUR N AME"

the first PRINT would be stored as a
single byte of value 153 but the second
PRINT in the quotation marks would
be stored as a s tr ing of  ASCII codes
for the relevant letters: 80,82,73.78 and
84, i t  were possible to poke a line
directiv i n t o  memor y  v o u  c o u ld
feasibly enter almost 40 keywords on
One line!
Send your  problems t o  Er ic  Doyle.
Bothersome Basic. 1(ntr  Commodore.
ASP Ltd. I  Golden . S
.
q u a r e ,  
L O i l d O n

It1R 3 , 48  enclosing a n y  relevant
printouts or listing recordings relating
to _roar query. I 'm (druid that I  cannot
answer (pieties b y  phone ander am.
circumstances.
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omputing Guide --

Vote d Business
Program of  the  Year
— 1985 AND 1986
Pop. Computing Week!

WORD PROCESSOR
Compose a letter, set the print-
out options using embedded
commands or menus, use the
mail merge facility to produce
personalised circulars — and
mare!

SPREADSHEET
Prepare budgets or tables, total
columns or rows with ease,
copy formulae absolutely or
relatively, move directly to a
specific location, recalculate
automatically — and more!

GRAPHICS
Eater data directly or load data
from the spreadsheet, produce
pie charts, display bar charts
side by side or stacked, overlay
line graphs — and more!

DATABASE SOFTWARE

DATABASE
Build up a versatile card index,
use the flexible print-out
routine, do powerful multi-field
sorting, perform all arithmetic
functions, link with the word
processor — and more!

COMMS MODULE
Using a modem you can access
services such as MicroLink and
book rail or theatre tickets,
send electronic mail, telex and
telemessages in a flash — and
more!

LABEL PRINTER
Design the layout of a label with
the easy-to-use editor, select
label size and sheet format,
read in database files, print out
in any quantity — and more!

Europa House, 65 Chester Road,
Hazel Grove, Stockport SK7 SNY

M E I N  M E I  M E E

ORDER FORM
Please send me Min i Office I I  fo r the
Commodore 64/128

06.95 cassette
0  £19.95 51/4" disc

I enclose cheque made payable to
Database Software, or debit my
Access/Visa card:

NENE il l  1
1

I
M
M
O

1 1
M
U
M

Exp. date

Signed
Name

Address

ORDER HOTLINE:
TEL: 061-480 0171

SEND TO: Database Sollvtare.
Europa House, 68 Chester Road,
Hazel Grove, Stockport 51(7 A039
ME M M E M  I M M
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Co municat
.  n sonununican e r s  ' s  tonable

the moment, but can also seem very confusing to the
novice. We take an in-depth look at what

communications are and why they are needed.

AIRY HAMSTER 828a 1:1 p

R I
i  A d v e n t u r e  g a m e s  , 2
3 Q u i z z e s  4
8 D i s c o v e r  Y o u r s e l f
A l i  w i t h  p r i z e  d r a w s
7 J e s t e r oQ u i z z e sr i l e  r a w  a t e s  •  ' r i t e  t

11.11;11UMTWIR , . . . 1 .
1
1 1 1 1 1 1 1 1 1 1 1 1 1 :
B u i ; A f f

O t h e r  g a m e s
L a t e s t  w i n n e r s
f o r  u p  t o  E i 8 0

e all know and understand what
ant by  human communications

but computer  communications ar e
different, o r  a r e  they ? T hey  a r e
different because a  computer is  a
machine whic h cannot th ink ,  b u t
which i s  programmable and mor e
importantly we can get to the inside of
a c ompu te r  whereas  w e  c annot
connect a lead from one person's brain
to another! A computer and a person
are similar in the way that data (ideas

:ort;

or words) is  sent from one machine
and • received a n d  interpreted b y
another. That's fine, you may say, but
why d o  t w o  computers w an t  t o
communicate?

The answer is  s imple, we want
them t o .  W e  want  and  need the
information which is  only  available
through them. I n  a  large company.
perhaps u s in g  d if fer ent  systems.
in fo r mat ion  m a y  n e e d  t o  b e
transferred f r om one  computer  t o

YOUR COMMODORE oetober 1987
18 I.

another within the same building, so a
phone line is not necessary but a fast
rate of transfer (baud rate — explained
later) is.

On the other hand, to transfer data
between different offices or  between
your home and a computer miles away
necessitates the use of a telephone line
(except i n  a  specialised fi eld where
data is  transmitted v ia satellite). A
telephone l i n e  l im i t s  t h e  r a te  o f
transfer which can can take place.
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n order to connect your computer to
the phone line, there are two essential
items you need.

First o f  all, your phone line must
have the 600 Jack type sockets. These
sockets allow y ou t o  plug in  y our
phone. answering machine or modern
prov iding o f  c our s e,  t h a t  t h e
peripheral. i.e. V our phone or item that
you wish to plug in. is fitted with a little
white plug.

Secondly you need a modem. The
word modem is an abbreviation of the
words MO D ula to r  DEModulator .
The signals a computer understands
arc not the same as those which go
along a telephone line and therefore a
translation process is necessary at both
the sending and receiving ends. This
translation process is carried out by
the modem.

Also the software used depends on
the modem you use and the purpose
for which it is to be put. Some modems
come with software either in them (in
ROM) or  on disk with them, others
require you to purchase the software
separately.

Before this question can be answered.
you have to decide what services you
want to access with your computer. in
other words you have to decide what
you want t o  d o  once y ou have i t
connected up. It's  rather like buying
any other software: you have to decide
what features that software should
have. which will be dependent on what
you want to do.

The fi rs t th ing  t o  consider when
deciding on which modem to use. is
baud rate. Baud rate is  the rate at
which data transfer occurs and is
measured in  bits  per  second (bps).
(Remember that a single character is
made up of eight bits or one byte, at
least as tar as eight bit  machines are
concerned.)
• Hewev er .  when characters are sent
from o n e  mac hine t o  another .
additional s ignals  a r e  needed t o
indicate to the receiving computer. i.e.
'end of character'.

Therefore, as  a  rule o f  thumb,
when converting from baud rate t o
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characters a second, you should divide
by ten. Thus a baud rate o f  300 is
equivalent to 30 characters per second.
Also the maximum baud rate which
most telephone lines can use in this
country is 1200 bps,

The common baud rates used in
Britain over  the telephone line are
300/300. 1200/75 and 120) / 1200 •

When baud rates are written, the
downloading o r  receiv ing r a te  i s
written fi rs t and the  uploading o r
sending rate is written second. In two
out o f  three cases the rates in  both
directions are the same,

The baud rate 1200/75 is  very
popular in  Br itain. (although never
used in America) enables information
to be received at 1200 bps, yet sends
information at only 75 bps. The baud
rate 300/300 is used for Telecom Gold.
Packet Switc h Stream (PSS)  a n d
bulletin boards both in  this country
and the USA.

The baud rat Z 1200/1200 is used
mainly for  user-to-user fi le transfers
and fast upload by editors on Prestel
and Com pullet. This is also used in the
USA. Companies  such as  Prestel.
Compunet. Telecom Gold. PSS and
bulletin boards favour 1200/75.

Without going into too much detail at
this stage. I ' l l  br iefl y explain some
words that I've used.

Neste/ is  a  service r un b y  Br itish
Telecom. yet its  information comes
From various firms, organisations and
hobbyists.
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Compunet i s  a  s erv ic e r u n  h  \
Compunet Teleservices L t d  and  iN
specifically for  64 and 128 users at the
moment.

Packet Switch Stream is a service run
by British Telecom ( in this  country)
which allows you to access computer
systems in other countries, e.g. USA.
Europe. e t c .  w h ic h  us e  dif ferent
communications protocols, i.e. have
different parameters. to our own.

Telecom Gold is another service run by
British Telecom.

Bulletin Boards are services provided
by private indiv iduals or  companies
for people with similar interests, e.g. a
catalogue of a company's products. or
a particular hobby such as amateur
radio or  commodore users.

When dec iding w h ic h  modem i s
needed, the next par t to  consider is
how to  interface the modem to  the
computer. T he t w o  main interface
standards used are a) interfacing to the
cartridge port and b) interfacing with
the RS232 (usually v ia the user port).
This can be an impor tant point  t o
consider, e.g. i f  You plug a modem or
cartridge into the cartridge port of the
128 it willpower up as a 64. Also some
software will not let you print out via
the user port it' the modem is plugged
into the cartridge port, but this is much
more of a software problem.
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Thirdly . a n d  per haps  t
portant issue, is software.
It ware b e  v iewdata c ompat ibl

Viewdata compatible is the term used
for systems which work  lik e Prestel
where a 'page' of  information comes
up in colour on your TV screen using

00/75 baud rate. I t  is  s imilar  t o
letext. but not identical.

Compunet is another system where
you receive a screenfull of information
at a  t i m e  b u t  a r e  i t s  protocols
(parameters) different t o  those o f
Prestel? Hav e y o u  t h 9 n d i t  about
sending and receiv ing fi les v ia the
phone l i n e  s o  y o u  c an  w or k  i n
conjunction w ith y our  friends miles
away? Do you want to be able to look
at Bulletin Boards and i f  so at what
baud rate? For the more adventurous.
how about running your own bu!letin
board o r  becoming a n  ed itor  o n
Prestel? D o  you want to  be able to
print the information out  on paper
(e.g. a screen dump)? And so on.

Finally , t h e r e  a r e  t h e  m o r e
'advanced' features which you look for
in a modem, e.g. can it autodia I? That
is. can you type in the number at the
keyboard and let the modem dial for
you? Can the modem a utoanswer. e.g,
if someone rings your number, will the
modem answer? This feature is only
really necessary i f  you are running a
bulletin board and then i t  becomes
essential. H a s  t h e  modem er r or -
checking? This  is  a very impor tant
feature i f  y o u  a r e  download ing
software, i.e.  receiv ing a  t i le  f r om
another computer, e.g. Prestel, and
storing it on disk. Another question to
be asked is whether the modem is full-
duplex or half-duplex? Full-duplex isa
true two-way communication because
your computer screen displays what
you are typing, as well as what is being
typed o n  t h e  o t h e r  c omputer .
(Actually, whatever you type, is fi rst
sent to the other computer and then
sem bac k  t o  y ou r  computer  and
displayed on the screen. So if  you are
using full-duplex  and  y our  ty ping
appears on screen, you know that the
connection has  been made,)  Ha lf -
duplex, however, lets  y ou see only
what is typed on the other computer.
Some services use full-duplex  and
others half-duplex . a n d  s o  i t  i s
necessary to consider this feature with
baud rate once you know how you will
be using your modem.
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Today there are many modems on the
market. I  will discuss some of  them,
along w i t h  t h e  v ar ious  software
packages that either come with them
or which can be bought separately.
This will provide you with sufficient
information to let you investigate on
your o w n  before dec iding whic h
products to buy.

This autodialling modem is no longer
being manufactured b u t  many  d o
exist. It is the most versatile modern. in
as much as you can access all sy•stems
with it .  In fact, it  is  the onij• modem
which c an  b e  used f o r  accessing
Compunet. The disadvantage of using
the Commodore modem is  that  i t
works at 1200/75 or 1200/1200 (half-
duplex) and does not work at 300/300.
Compunet Teleservices d o  a  v ery
good, cheap deal if you purchase your
modem when joining Corn punet: the
modem is given away free! (see later).

If  you jo in  Compunet. you can
download (either for free or for a small
charge) var ious  software inc luding
software f o r  access ing Pr e s t e
l .terminal software ( i.e. for  accessing
scrolling systems like Telecom Gold)
and us er - to-us er  s o f tw ar e  ( f o r
transferring files). from Y2. Software
for prestel editing is available from Y2.
This modem can be used with the 64 or

{
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128. I t  i s  a ls o  Br i t is h  Telec om
approved!

The 64 multi-modem can be used with
the 64 and 12.8 will let you operate at
all three baud rates and has all of the
software in  ROM_ I t  costs ,C,1 16.15
including VAT, but has many features
including a  utodia I a n d  a  utoanswer
which includes fac ilities fo r  logging
callers and taking messages. The only
additional software you need is user-
to-user and t o  check whether  the
prestel editing software works with it.
However a s  mos t  people d o  n o t
become editors on Prestel, this is not
so important at this stage. Software for
running a  bu lle t in  boar d  i s  a ls o
available from Y2..

The Voyager 7  is  n o  longer  being
manufactured yet there are s till a lot
around  as it has the advantage of being
used o n  o t h e r  mic ros , w i t h  t h e
appropriate software. I t  is  s imilar in
specification t o  the 64 Multi-modem
but a  cartr idge is  inc luded whic h
provides t h e  s oftware y o u  need.
Although the cartridge plugs into the
cartridge port, (logically!). the modem
is an RS232 modern which is why it can
be used. on other micros. 1



Modems from Tandata
Tandata M a r k e t i n g  L t d  h a v e
produced various modems which use a
serial interface from the I M  I I ( I which
could be used with the VIC2A). 64 and
128 at a cost of l.:99 compared with the
TM512E which costs £339. Tandata's
modems u s u a l ly  a l l o w  a l l  t h e
combinations o f  baud rate with both
full and half duplex along Ysith other
facilities, like being able to store your
phone numbers and passwords. This
means that in  order  t o  log onto a
system you simply press a couple of
keys and the modem automatically
dials the appropriate number and logs
you on — very convenient, as lone as
the modem does no t  t a l l  in t o  the
wrong hands!

Modems from Miracle Tech.

The 64 Multi-modem is  a  produc t
from Mir ac le Technology  b u t  i t
cannot be used with other micros. On
the other hand the WS2000. WS3000
and WS4000 are very versatile RS232
modems, The WS4000 costs i:159 and
has many features — as they all do. On
the other hand the WS2000 costs only
£99 and is still available. The WS3000
comes in s a riot's versions costing from
about £300 upwards! They all come
with the necessary software to  drise
both P r o w l  a n d  Telec om G o l d
(terminal/scrolling software). There
are various versions of  these moderns
including some expensive ones, which
have useful features like detecting the
baud rate o f  the host machine and
setting itself accordingly.

Connecting to a Service
Before powering up your computer.
make sure that vour modem is in place
and correctly  connected t o  y o u r
computer . N e v e r  c o n n e c t  o r
disconnect your modern once you have
switched on  the computer. Always
switch off first. I
I  y o u  
d o  
n o t .  
y o
u  
C a  
r i

blow some o f  the chips ins ide the
computer. O n c e  e s  ery thing i s
physically in place. dial the computer
you want t o  communicate with. I f
y our modem a mod ials t hen just f()Ilow
the manuals instructions and type in
the appropriate phone number. If you r
modem does not autodial. then You
have to make sure that your phone is
either plugged into your modem or
into the same Jack as your modem

C O M M U N I C A T I O N S

depending on which type o f  modem
you 'lase. Once you have dialled the
computer and it has answered. y ou ys ill
hear a high pitch whistle. You then
connect t he  modem b y  pressing a
but t on o r  a s wit c h.

NN'hich Sell ice?
So far we has e said that you have to
deeide o n  w h a t  y o  Li w a n t  y o u r
software to do before obtaining your
modem. To do that you have had to
decide which computers you will want
to access. We will now take a briellook
at the main systems in Britain. namely
Prestel. Corn pullet and Telecom Gold,

Prest el
This is  Br it is h Telecom's v iewdata
system. I t  is  in colour with eraphics
and a screenitill of data is displayed at
a time. A screen of data is 2:' columns
high and 40 col MIMS wide. Although
British Telecom own the computers
which s tor e t h e  information. t h e
information is  prov ided by  various
Information Providers ( I Ps). The 1Ps
are numerous and vary  immensely
Iron the AA to tile Zimbabwe Tourist
Board. There are over 3(10,000 pages of
information on almost every subject
inc luding Agr ic ulture.  Educ at ion.
Banking, Microcomputing. Hobbies.
Trawl and Teleshopping.

Some o f  the I  Ps use Prestel as a
gateway to their own computers. i.e.
Prestel automatically connects you via
a phone link to another computer. On
Prestel there is the lac ility  to receive
and send mailboxes, receive and send
telexes, to download software and to
purchase certain items  us ing y our
credit cards. You can even noyy use
Prestel t o  access Telecom G o ld !
Prestel i s  n o t  j u s t  a  f a c t u a l
encsclopaedia; there are also many
games available (including multi-user
games) quizes anti competitions.

Prestel is  also cheap. 99r, o f  all
people in the UK have local call access.
Even i f  you are abroad you can use
PSS to access it .  Computer connect
time is only charged from 8am to 6pm
Mondays to Fridays. At all other times
it is free. Most pages are also pros ided
free but  some are charged for  (city
tin:ince pages) but  y ou are always
notified in  adyance. The only  other
charge which you w il l  come across.
besides the Prestel subscription of  4
,:,6per quarter is the charge for  various
closed user groups (CUGS). Some
CUGs a r e  f r ee.  others  a r e  v ery
expensive. T he Prestel Mic rocomp-
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ming CUG is only t  10 per qua rter and
this gives  y o u  access t o  liter ally
thousands of pages. So for t16.00 per
quarter. you !lase access to a magazine
which is updated frequently and which
consists of  thousands of  pages. Some
interesting areas are also in the Prestel
Microcomputing CUG  even though
they are not exactly Microcomputine.
such a s  Amateur  R a d io  i n  t h e
ClubSpot area.

Mic ronet
The Prestel Microcomputing CUG is
owned hy a company called Micronet.
Micronet is  the biggest IP on Prestel
which explains why they can produce
so many lovely things. The advantage
for newcomers w h o  has  C n o t  y e t
purchased a  modem, is  pac  kages.
These packages. usually £99 (although
l:1.29 for the Amiga) include a modem
and software for accessing Prestel pita
a year's subscription to Micronet and
Prestel (which is worth if.64). So for i.:35
You get a modem and software. These
packages exist for the Commodore 64,
128. +4, Amiga and PC (as well as for
other micros).

Compunet
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modem can be used t o  access this
system. A  subscription to Compunet
can cost an% thing from £9 to i:15 a
quarter. depending o n  the type o f
account required. There are connect
time charges but some of these can be
dispensed with i f  you have a G O LD
account (t15 per quarter). I f  you take
out a quarter's Gold subscription plus
post arid packing of  0.50, a modem
will he provided free o f  charge!

There is not local call access for
es en one. S o  w hy  use Compunet?
Com pullet does provide facilities that
Prestel does not ,  e.g. y ou can buy
items and have them charged to your
Comp LI net a c c o u n t  ( w h i c h  i s
something Pres tel does  n o t  d o ) .
Compunet also has various I Ps but not
nearly s o many  as Prestel. but  the
infOrMation on the system is all geared
to 64/128 users, but is not only to do
with Microcomputing — there is also a
hobbies section. Unlike Prestel where
viewers cannot edit o r  upload pages
unless they have access to the editing
computer. C o m  pullet us er s  c a n
upload pages into an area called the
Jungle and without the need to use a



sepa rate computer.
Compunet also has a useful editor

which can be used both online and
offl ine. Ft has many facilities and it is
the w a y  y o u  p r i n t  pages  f r o m
Compunet• Compunet a ls o  has  a
duck shoot menu. so when you want to
go into the editor  for  example, you
mo‘, e the cursor until it gets to editor
and then press return. Prestel on the
other hand is  mainly  operated b y
numbers which originates f r om the
days when most terminals were not
al phanumberic. Prestel has  recentl
begun to use words called keywords.
so instead o f  *  810714 y o u  can key

RSGB o r  *  IC PUG tt T h e  main
disadvantage with Compunet is that it
is slow. but improvements are being in
the system to speed it  up.

Telecom Gold

This is a scrolling system in black and
white, I t  i s  ideal f o r  sending and
receiving l o n g  documents  o r  f o r
searching special databases which are
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expensive a l  a  minute). Telexes are
fairly cheap on Telecom Gold. There
are however, connect charges at a ll
times and these are expensive when
compared with Prestel or Compunet.
For example after 7pm in the evening,
Telecom Gold's  connect charges are
three pence a minute, Prestel is  Free
and Compunet is  about 60 pence an
hour (a penny a minute), However. no-
one remains on  Telecom G old  For
long, it  is  not meant to  be a system
which you browse around, although
various items o f  useful inlormation
and fac ilit ies  a r e  prov ided. L i k e
Prestel it can be accessed by PSS.

Bulletin Boards vary considerably
and either use scrolling or  view data
compatible software. One of the well-
known v iewdata compatible BBs  is
Databox. RSGB's bulletin board for
Amateur Radio Hobbyists (Tel 0707
52242). Like most Bulletin Boards few
phone lines are available which means
that you may find it hard to get on to
the system at popular times or of course
the software can fall over!

Touchlines:
Compunet Teleservices Ltd, Sheraton
Business Cenn
-
e, 
W a d s w
o r t h  
R o a
d ,

Perivale, Middlesex 1.J116 ZIB. Tek
01-965-8866,
Y2 Computing Ltd, i l l  Si Albans
Ruud. Wanord. Herts 1 1
.
1 ) 2  4 A 1 : '  
T e l :

0923 50161.
Prestel intte 60019918. They sell

communicainms software for
most CAA! machines.
Tundata Marketing Ltd, Albert Road
North. Alalvern, I  Votes 11 1?14 2TL.
Tel: 06845 68421 (Page 799 Newel).
Aliracle Technology (("K) Lid. St
Peters Street. Ipswich. Suffolk W I
IX& Tel: 0473 216141.
•icronet. Dur rant House, 8  Herbal
Hill. London EC1R 5E1 Tel: 01-278
3143.
Neste'. Tel: 01-822 1122 or
l'reephone Prestel
RSGB, Lambda House, Cranborne
Road. Potters Bar, I t e m  EN6 6.1E.
Tel: 0707 59015.

•  A M A ZIN G NEW 'TOTAL BACKUP' CARTRIDGE FOR COMMODORE 6 4  AND 128 ( IN  64 MODE) •

NEW ACTION REPLAY V.3 FROM DOSOFT
UNSTOPPABLE 'TOTAL BACKUP' CARTRIDGE
OUR NEW INNOVATIVE HARDWARE AND SOFTWARE COMBINATION

GIVES YOU MORE POWER, MORE FEATURES, MORE FUN!!
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Freeze A  Jolly
Good Fellow?
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produce backups of any program that
you o w n ,  inc lud ing  c ommer c ial
programmes. This obviously raises the
question o f  copyright and piracy (or
theft as I  prefer to call it) . Evesham
Micros are well within their legal rights
to produce utilities  such as this  and
would say public ly  that they do not
condone program theft. By  stamping
the l e g e n d  S T R I C T L Y  F O R
l'ERSONAL U S E  ac r os s  t h e i r
instruction book let ,  t hey  absolve
themselves o f  any  uses whic h t h e
purchasers of the cartridge may put it
to. The misuser of the cartridge is the
thief.

It's a b it  like buying a gun. The
purchaser is bound by the law not to
fire the weapon in such a way as to
cause personal in jur y  t o  someone.
That doesn't mean tha t  shootings
don't occur and when one does the
legal process swings into action against
the user, not the manufacturer. This
analogy holds out quite well, but l ied
I must point out that there is no such
thing in Law as accidental copying!

To own a backup you should also
have the original program, if you don't
then how can you plead innocence? I f
YOU steal a program then it is not just
the company producing that package
that suffers but the programmer. Your
Commodore in no way condones the
theft o f  games but we cannot ignore
the fact that fast backup copies are
businesslike.

U T I L I T Y  R E V I E W

Freeze Machine is a combination of two of Eves/jam
Micros utility programmes encapsulated within a single

cartridge. Bringing together Freeze Frame MkV and
Laze,
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a form which will reload in seconds rather than minutes.

By Erie Doyle

As a  j o u r n a l i s t  t h e  m a i n
application for  my home micro is for
word proc es s ing. I  f a v o u r  t h e
Superscript package bu t  i t  takes 2
minutes 24 sec to set it  up the way I
want it. Not a long time, but its  over
tk4/0 minutes  o f  no t  earning cash!
Could a fast load help me out? Yes.
with Freeze Machine it takes about 20
seconds using the Lazer loader and 50
seconds without it .  Over a Year this
could increase my take-home pay by
over t  100, more than enough to cover
the cost of the cartridge, plus there are
all the other programmes I use ready to
be backed up.

"It's  handy to be able to save
and load all my development
programmes at high speed and
this is possible with Lazer"

Lazer cartridge has two reset
buttons, one br ings  i n  the  Freeze
facility and the other toggles between
the fastload and Lazerload menus.

In tr ials I  was not convinced that
La Ler was necessary for  two reasons.
Firstly, the fastioad fac ility  was not
significantly s lower than Lazer but
secondly, and far  more importantly .
the Lazer program tile is stored as a
locked USR file. This means that either
the cartridge or  a 'boot '  program is
necessary to load it and it always loads
at turbo speed. The effect of this is that
when your disk drive becomes slightly
misaligned or varies in speed later in its
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life, all of your USR files will be useless
until your drive is repaired. This can be
a nuisance.

Turbo loader s  a r e  f a r  m o r e
sensitive to speed variation than is the
standard loading system. So a system
which offers both alternatives is  the
belt and braces system for  me. This
means the fastloader i n  the Lazer
cartridge.

Of course, backing up commercial
programmes is  jus t one use o f  the
cartridge. F o r  a  programmer l ik e
myself it's handy to be able to save and
load all my development programmes
at high speed and this is possible with
Lazer, I can also fast-format disks and
use the DOS system to  scratch and
validate files. The only thing I miss is a
built- in mon i t o r  whic h w ou ld  b e
useful. I'm spoilt because I must admit
to being the proud owner of Evesham
Micro's miraculous  D o lph in  D O S
system which makes Lazer look slow.
Evesham c laim a  speed increase o f
over 20 times with Lazer but my tests
using a standard C64 came nowhere
near to this.

Inside the I,azer cartridge there is a
very powerful utility  set for your C64.
It won ' t  wor k  w ith  every piece o f
commercial software on  the market
but a large proportion Of them can be
backed up_ At t2.8.95 it's  a steal!
Touchline:
Eves ham Mic ros : 63  Br idge Streel,
Evesham, Wor c s  W R I I  4.SE T e l :
(0386) 765500,
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look out for  new programs, hints and
tips. articles and even regular series. In
fact i f  you have something that You
think could be of use to other Commo-
dore owners we want to hear about it.

So if  you have got something which
you th ink  we may be interested in.
How do you go about submitting it to
us?

Below you will fi nd 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 t o  b e  t h e  nex t
William Shakespeare but i f  you do
follow these s imple rules then it  w ill
make our .
0 1 1  a  
l o t  
e a s i
e r .

1) I f  possible all material sent to  the
magazine should be typed or  printed
out on a computer printer.

2) All text should be double spaced i.e.
there should be a blank line between
each line of text. You should also leave
a mar g in  o f  about 1 0  characters
around the text.

3) On the very fi rst page you should
put the following:

Name of  the article
Machine that it is for
Any extras 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

Interrupts/J.Smith/1

READERS SU BMISSIO N S

Contributions
So you Mill a Commodore? So you've

written some programs? So why haven't you
sent them to us?

For ex ample, s uppos e y o u  h a d
submitted an article on C64 interrupts.
You should pu t  something lik e the
following at the head of  the page:

5) Please make sure that you do not
make any additional marks on your
text especially underlining.

6) Try  a n d  wr ite  i n  c lear  concise
English. it does not have to be a work
of literature but it must be comprehen-
sible.

7) On the bottom o f  each page you
should put the word MORE i f  there
are more pages to the article or ENDS
if it is the last page.

8) I f  possible, enclose a lis ting of  all
programs.

9) Under n o  circumstances us e 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 i f  problems occur.

II)  Programs under 10 lines can be
included in the text. I f  your program is
longer than this  you must enclose a
disk or  cassette.

12) I f  your article needs any artwork
then supply clear examples of what is
needed. We don't expect you to be an
artist but we do need to see what is
required.
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13) Photographs, i f  necessary, must
be either black and white pr ints  or
colour slides. We can take shots our-
selves so don't worry about this too
much.

14) Submissions o f  any  length are
welcome. I f  you have a five line routine
that y o u  th ink  may  be  o f  use t o
someone else we welcome i t  jus t as
much as a full blown six part series.

15) Payment varies quite a lot and de-
pends on quite a number o f  factors,
such a s  c omplex ity  o f  program.
presentation o f  program, number o f
magazine pages it  takes up etc. Pay-
ment is  generally between :E10.00 and
.t800.00.

16) A l l  payments are made i n  the
month that the magazine containing
your article has appeared in pr int.

17) I f  we do fi nd 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 w il l  allow us to  use your
program as soon as possible.

18) I f  you want the program return-
ing to you, should we find it unsuitable
for public at ion, t hen  y o u  s hould
enclose a  s tamped s e l f  addressed
envelope.

19) The last and most important point
to make is *get writing', we are waiting
for your articles.
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Using an
Epson-type
printer with

the C64
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sometimes b e  a  real chore. I t  i s
necessary in it ially t o  obtain  a n
interface cable to connect the C64's
user port to the printer's Centronics
interface. This can be bought for about
E20 ( including so me interfacing
software) or can be made for about 5.:8
if you are handy with a soldering iron
(see separate panel). N o  expensive
interface cartridges are necessary!

Connect the printer to the CM and
load up Easy Script. On the initial
screen you should enter a i n  printer
type and a 'C' when you are prompted
for interface type. From then on the
printer responds normally and you
may use a number of extra command
characters t o  exploit t h e  various
modes of the printer. Some details are
found on the Easy Script disk in the
'IS.e1X/FX into' file which you can print
out.

Overcoming Problems in Basic

Listing B A SI C  programmes i s  a
possible problem since Epson printers
don't have the special Commodore

H A R D W A R E  R E V I E W

The Epson-Type printer is probably put to best use
when used in conjunction with a word-processing

program such as Commodore's OWn Easy Script.

cursor/colour co n t ro l  symbols.
However, overcoming this is not too
difficult — load and run the BASIC
extension program supplied w ith
November's Your COMIliodore, load
the program to be listed, and use the
CODE command to convert the listing
into a readable format without special
codes. Now open a file to disk or tape
and list the program as follows:

Disk: O PEN  2,8,2"0:programname.
TXT,S,W" : CMD2 : LIST
Tape: OPEN 2,1,1,"Programname.
TXT" : CMD2 : LIST

This writes the program as a text
tile. I f  you now use Easy Script you
should be able to load this file and
print it as normal. This has the added
advantage that your listing will have
pagebreaks that don't print over the
perforations. Also you can re-format
the listing t o  indent F O R / N EXT
loops, etc.

Without the Basic Extension

If you don't have the BASIC extension
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then d o n ' t  w o rry ,  a n y  special
characters will usually appear in the
listing as blank spaces. I f  you don't
have a  word processor then i t  is
possible to use the interface software
supplied with the cable. O r run this
short program by P.  Comes which
echoes a l l  screen output  t o  t h e
Centronics p rin t er (activated/dc-
activitated by SYS 49152:

10 FOR C

20 POKE
30 D A T A
40 D A T A
50 D A T A
60 D A T A
70 D A T A
80 D A T A
90 D A T A
100 DATA
110 DATA
120 DATA
130 DATA
140 DATA

150 DATA

= 49152 to 49238
READ B

C,B : NEXT  C
162,0,142,1,221,202,142
3,221,173,2,221,9,4
141,2,221,173,0,221,9
4,141.0,221,173,38,3
174,85,192,141.85,192. 142
38.3,173,39.3,174,86
192,141,86,192,142,39,3
96,141,1,221,72,138,72
173,0,221.41,251.141.0
221,162,2,202,208,253,9
4,141,0,221.173,13,221
201,16,208,249,104,
170,104
76,50.192
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Making a Centronics Cable

If you led l that you can 'tackle fair ly
line soldering then you can make your
own Centronics cable quite easily. You
will require:

X Ampheno l 3 6  w a y  m a le
Centronics plug for the printer end.

x Commodore 64 user port edge
connector for  the C64 end.
3m x  12 core shielded round cable.
(These should a l l  be available from
hobbyist electronic shops.)
The t w o  plugs  mus t b e  wired as
follows:

/  I I

-1 LI u
u

M
3i

PRINTER

2

4
5

7
8
9
10
16

P r i nt e r  e nd

Computer  e nd

C64

Ni

F

A

19

1
1
1
1
5
1
,
7
1  
t  
I
I  
1
1  
1
1

I C  I  I  1
.
1  
J I L
I E

Please note: Mak ing the lead longer
than 3m is  likely  to  cause problems
(technically known as 'Skew errors").

Easy Script an d  Epson-type
Printers

I f  y ou have successfully connected

H A R D W A R E  R E V I E W

your C64 t o  an Epson-type pr inter
You may find it helpful to know how to
gel all of the printer's special functions
to operate from Easy Script. Some of
the spec ial characters required t o
operate an Epson printer are integral
to Easy Script since Precision Software
had Epsons i n  m in d .  when they
designed the program.

These Features are accessible by
pressing< fl > and then one other key.
Other functions must be sent to the
printer as a row of characters. usually.
commencing w i t h  t h e  E S C A P E
character w h ic h  i s  produc ed b y
pressing< fl > and then the up-arrow
which then appears as a reverse 'E'.
Escape and '4 ' .  For instance, selects
italic printing.

Some functions require the use o f
other character codes which are not
available from the keyboard such as

Controls for Epson-Type Printer with Easy Script
471

Einphas i s ed

U n d e r l i n e d

D o u b l
e
Condensed

S " P
l a r
i
"  
o
n  
c
r i
n
s t
a
n t

o
f
f

on c o n s t a n t

S L A n m s c r i r Y t  o f f

ELITE

PIC A

I t a l  i c

I t a l i c  o f  f

F ' r c p o r t  i o n a l  o n

P r o p o r t i o n a l  o f  f

NLO o n

< f  1 c t i l d  <  f  1

< fl > / t  a n d  < fl > / : )

< f  1 >7;  a n d  <  I > / :

< f  1 ..>/& a n d  -< f  1 >/*/-

< f  > i <  a n d  <  f

< f  > / '  e a c h  c h a r a c t e r
.
e s :  ' S '  0  u n t i l

e s :  '  T

< f  1 > l ,  e a c h  c h a r a c t e r

es c  '  S '  1  u n t i
l
es c  T '

< f 3 > l p t

< f 3 > i p t  12

est='

es• '  5 '

esc  '  p ' 1

e s :  '  p '  0

es c  s
x '
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the ASCII character whose code is O.
In order to use these it is necessary to
predefine a special character for each
code and assign that  character the
required decimal value.

Easy Script provides up to ten such
special characters which can be used
by p r e s s i n g < 1
.
1 > F o l l o w e d  
b y  
o n e  
o f  
t h e

numbers 0  t o  9 .  T o  defi ne, say a
character of  ASCII value 65 to key 6
and a value of 67 to key 8 type a line in
Easy Script as follows:

<13)6=65:8=67<return>
Now pressing< f I> followed by a '6'

should produce a reverse '6' .  When
printed this character will act as i f  it
were ASCII 65 i.e. a capital 'A' ,  I t  is
useful to  define 0=0:1=1 since many
Functions us e these ASC I I  values,
Some other  pr inter  commands are
produced b y  <1 3 > plus  a  s hor t
command.
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s••0

0
128
64

0 0 0 32
0 0

0
16

0
0

8
•1••• 0 0 4
0 0

82

2
0 0 1

140 64

0

0
0 0

:ft

0

0 0
0 *

0

12 82 178

t e r  •

ber

Most of these commands are self-
explanatory b u t  a  f e w  n e e d
explanation. Backspace can be used to
produce s pec ia l c har ac ter s  b y
combining two others e.g. using = and
/  to produce F i r s t  type •=' then
<1
.
1> 
b
a
c
k
a
r
r
o
w  
t
h
e
n  
V
'
.  
T
h
i
s  
N
v
i
l
l

produce the new symbol.

First we design:

H A R D W A R E  R E V I E W

NLO o f f

D i s a b l e  p a p e r - e n d  e r r o r

E n a b l e  p a p e r - e n d  e r r o r

I n i t i a l i z e  p r i n t e r

8 L P I  l i n e  s p a c i n g

E. L P I  l i n e  s p a c i n g

7 / 7 2 "  l i n e  s p a c i n g

L i n e  s p a c i n g  n / 7 2 "

L i n e  s p a c i n g  n / 2 1 6 "

D o u b le  d e n s i t y  g r a p h i c s

Quad d e n s i t y  g r a p h i c s

Bac k s pac e

e s :  ' x '  0

P S C  t e r

es ':  ' 9 '

es c  ' @ '

< f 3 > / l p 8

< f 3 > / l p 6

e s c  ' 1 '

e s r  ' A '  n

e s :  ' 3 '  n

S t a n d a r d  d e n s i t y  g r a p h i c s  e s c  n
i  n
o e s :  ' L P  n

i  n -
D i d ' s i t y  D / s p e e d  g r a p h i c s  e s c  ' Y '  n
t  n
2 es c  ' Z P n

i  n
2< f  I > i<b a c  k a r r  ow>

Pr oduc ing  s i n g l e  g r a p h i c
characters is done in a s imilar way to
user-defined graphics on the C64. The
characters are designed on a grid 8 dots
high b x  u p  t o  65535 dots  wide.
Suppose we want to define a lower case
Greek

Note t ha t  i t  requires 7  ASC I I
numbers to define this character, 7 in
Low byte/High byte format is 7 and 0
(i.e. ( lx7) + (0X256) =

Now w e  d e fi n e  t h e  A S C I I
characters for  each column. plus two
for the numbers of columns to he used:
<13>0-=0:1=1:2=7:3=12:4=82:5=178:6
=146:7=140:8=64

1 1 1
. C
. . . .
.
1
1 ,
4
,
: “ W
C .
1 1 1
,
4 X .
E . . .
1 1 1
.
1 1 1
J e t
d > 1
.
0 4 .
1 . d
h
: . ,
a l t
h 1 1
1 4 ,
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'10 produce the delta in single density
graphics we now type:
<esc>K41>241 >041>341>44 I >541>

fKf I >74 I >841>0
To produce the delta i n  double

density graphics we must have double
the number of columns so we define:
<f3>2=14
and type:
<esc>1.41>241>041>341>341>4<11>
441>541>541>641>641>7< f 1 >7
< f I>8<fl>8<fl>041>0

The same principle holds for quad
density graphics.

One fi nal tr ick -  micro-lettering !
This is  achieved by  using subscripts
(whic h a r e  h a l f - h e i g h t )  w i t h
condensed mode characters and also
reducing the line feed to about half the
normal distance,
Select Condensed mo d e  b y  us ing
<1•1>'<',
Selec t  S u b s c r i p t  b y  u s i n g
esc'S'<f >'0'.
Choose a line spacing of about 14/72"
and therefore define <fl >9 as 14 by:
<f3>9=14 return
Select 14/72"  linespacing by  us ing
esc•A'<fl '9 ' .

*

o

0

146
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that may be paid to the C64 is that it
has encouraged many' a programmer
to learn machine code, the reason
being that  its  space-saving Basic is
rather slow for some types of program.

However, there are programmers
who d o  not necessarily agree that a
move to machine code is a progressive
step. T o  meet these programmers'
needs, many  machine code routines
have been written which augment the
C64's Basic. The following describes
three more.

The programs have been written in
recognition that the 64's 40K of  Basic
bytes can be severely drained by the
need t o  store data. This  data may
represent n u m e r i c a l  o r  t e x t
information. sprites or perhaps screen
data and associated colour memory.
The 4 K  o f  memory f r om 49152 t o
453247. whils t  easy t o  address, i s
nevertheless r a t h e r  l im i t e d .  T h e
programs we are to meet here, known
by mnemonics M E X .  M A V E  and
SYSSY, make the 8K RAM. hidden in
the shadow o f  the Basic interpreter,
much more accessable in Basic.

The shadow memory refered to,
between 40960 and 49151 and known
as L O R  AM. i s  ac tually  per fec tly
simple to POKE to in the normal way.
The CM knows that it is futile to try to
write to ROM, and so responds to any
attempt t o  do  Sc) by  switching the
ROM out and the RAM in to receive

C64

Shadow
Boxing

Use the shadowy area of  your computer's memory to
improve your Basic storage space.

By Rick Astley

the PO KE.  T h e  Catc h 2 2  w i t h
LORAM is that in order to PEEK it,
you need t o  switch the RO M out :
however. t h is  R O M  i s  t h e  Bas ic
interpreter and with i t  switched out,
the P E E K  ins truc t ion c annot  b e
understood.

The answer is  t o  utilise a  short
machine c ode program whic h c an
access t h e  Sh a d o w  R A M .  T h e
program here is called MEX, short for
Memory  Ex c hange .  M E X  w i l l
exchange any nominated segment o f
memory for any other of identical size.
I f  a chosen area includes that from
40960 to 49151. then LORAM will be
exchanged. T h is  a llows  t h e  Bas ic
programmer to LOAD or POKE data
to LO RAM (sprite data perhaps or a
screen), a n d  w h e n  required. c a l l
MEX and swap i t  f o r  s imilar  data
which is not required for the moment,
and which is in memory-accessable to
Basic. N o  data is  lost: calling MEX
again will re-exchange each byte back
to its original place, or  to some other
position i f  you change the parameters.

Before using M EX it is necessary to
decide on three pieces of information:
the number of' 256-byte blocks to be
exchanged and the two addresses from
which they are to start.

As a n  ex ample, suppose y o u
wished t o  swap the 8k  bytes f r om
32768 to  40959 for  that in  LO RAM
from 40960 to 49151 inclusive. First.
remember that the area 32768 to 40950
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should have been protected from being
over-written by  Basic i f  you want to
use i t  fo r  data storage. D o  this  by
POKEing location 52, the bottom o f
string storage. and 56. the highest
address us ed b y  Bas ic . w i t h  128
(because 32768r 256=128)  be for e
RUNing any programs. The size of the
memories to be exchanged is 8k, which
equates t o  8*IO24 o r  8192, s o the
number of 256 byte blocks involved is
8182/256, which is 32.

Your program l i n e  m a y  l o o k
something like this:

5 POKE 52.128: POKE 56.128:
S Y S50000 .32768.40960.32

MEX i s  w ho l ly  por table and ,
although it has been put at 50000, and
is called by SYS 50000, it  may move
to wherever you wish by changing line
10 of the basic loader, and modify ing
the SYS command accordingly.

Saving from Memory

M AVE i s  I  he M e m o r y ,  SAVE
program. Unlike MEX. which is RUN
from with in y our  program. M  AVE
uses a small amount o f  your memory
but is not needed within the program.
However like the other two programs
it may  be moved to  any convenient
area in the manner explained later, I f
using a disk drive, the cassette buffer is
available t o  y ou  and  i n  th is  case
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MAVE i s  o u t s i d e  y o u r  m a i n
program/data area.

MAVE is called by the immediate
command:
SYS 50075,SA,Ek"PN",DN
where: SA is the start address (usually
0801): EA is your end address + I; PN
is your program name: D N  is  the
saying device number 1 for  cassette or
normally 8 for  disk).

PROGRAM; SHADOW

54 1 0  X - S 0 0 0 0 0
08 2 0  READ A :  I F  A  - I  THE N 4 0
87 3 0  Y = Y
- , -
A : P O K E K
. A : K = K
+ 1 ; G O T O

20
93 9 0  I F  Y - 2 5 6 3 9  THE N P R I N T  ' O K

"; END
32 5 0  P RI NT"CHE CK  SUM • • " ; Y ;  " C U

T SHOULD B E  2 5 8 3 9 "
31 6 0  P RI NT' O I FFE RE NCE  -  " C i - 2 5

639
05 1 0 0  D A T A 3 2 , 2 5 3 . 1 7 9 , 3 2 . 1 3 6 , 1 7

3 , 3 2
3S 1 1 0  D A T A 2 9 7 , 1 8 3 , 1 8 5 , 2 0 . 1 3 3 , 2

5 1 , 1 6 S
OE 1 2 0  D A T A 2 1 , 1 3 3 . 2 5 2 , 3 2 , 2 5 3 , 1 7

4 , 3 2
7E 1 3 0  O A T A 1 3 8 , 1 7 3 , 3 2 , 2 4 7 , 1 8 3 . 1

6 5 , 2 0
F4 1 9 0  D A T A 1 3 3 , 2 5 3 , 1 6 5 , 2 1 . 1 3 3 , 2

5 4 , 3 2
28 1 5 0  O A 1 A 2 9 1 , 1 9 3 , 1 3 4 , 2 5 5 , 1 6 6 ,

1, 91
98 1 6 0  D A T A 2 5 9 , 1 3 3 , 1 , 1 7 7 , 2 S 1 . 1 7

0 , 1 7 7
70 1 7 0  D A T A 2 5 3 , 1 4 5 , 2 5 1 . 1 3 8 4 4 5 ,

2 5 3 , 2 0 0
OF 1 8 0  D A T A 2 0 8 , 2 9 3 , 1 9 9 , 2 5 5 , 2 4 0 ,

6 , 2 3 0
39 1 9 0  0 A T A 2 5 2 , 2 3 0 , 2 6 4 . 2 0 8 , 2 3 3 ,

165,1
CS 2 0 0  D A T A 9 , I , 1 3 3 . 1 , 9 6 , 1 6 2 . 4
90 210  nATn1el,42,149,250,202,2

0 8 , 2 4 9
30 2 2 0  D A T A 3 2 , 2 5 3 . 1 7 4 , 3 2 , 1 3 8 , 1 7

3 . 3 2
86 2 3 0  D A T A 2 4 7 , 1 8 3 , 1 6 5 , 2 0 , 1 3 3 , 4

3 , 1 6 5
89 290 DATA21,133,44,32,e53,174

. 32
36 2 5 0  0 A 1 A 1 3 8 , 1 7 3 . 3 2 . 2 9 7 , 1 8 3 , 1

6 5 , 2 0
OS 2 6 0  D A T A 1 3 3 , 9 5 , 1 8 5 , 2 1 . 1 3 3 . 9 6

. 32
OB 2 7 0  D A T A 2 5 3 , 1 7 9 , 3 2 , 2 1 2 , 2 2 5 , 1

6 5 , 1
29 2 8 0  D A T A 4 1 , 2 5 4 , 1 3 3 . 1 . 1 6 6 , 9 5 ,

164
39 2 9 0  D A T A 4 8 . 1 6 8 , 9 3 . 3 2 , 2 1 6 . 2 5 5

.16S
AE 3 0 0  D A T A 1 , 5 , 1 , 1 3 3 . 1 , 1 8 2 . 4
99 3 1 0  D A T A 1 8 1 , 2 5 0 , 1 4 9 , 9 2 , 2 0 2 , 2

0 8 , 2 9 9
57 320  DATAs6,162,G,181,44,157,

51
BC 3 3 0  D A T A 3 , 2 0 2 , 2 0 9 , 2 4 8 , 1 3 9 , 1 0

, 32
BA 3 9 0  O A T A 2 1 2 , 2 2 5 , 1 6 5 , 1 0 , 1 6 6 , 4

3 , 1 6 9
FO 3 5 0  D A T A 4 9 , 3 2 , 2 1 3 , 2 5 5 , 1 6 2 , 6 ,

189
SO 3 6 0  D A T A S 1 , 3 , 1 4 9 , 4 4 , 2 0 2 . 2 0 8 ,e4e
BB 3 7 0  DATASE1, 0 , -1

C64 U T I L I T Y ar

Where MAVE differs from other
SAVE utilities is that, should you have
data stored in  LO RAM. then it  w ill
save t h is ,  r a ther  t h a n  t h e  Ba s k
interpreter ROM.

Overcoming LOAD Problems

Unfortunately, there is a disadvantage
to using a cassette when LOADing to
'D R AM.  The CM loading system will
LOAD your data into LORAN& but
this data is  recorded twice on your
tape, and at the second pass the system
compares the  tape data w i t h  that
supposedly LOADed on the first pass.
This is  normally  a  good check f o r
LOAD errors, but when loading to
LORAM t h e  check i s  made, n o t
against the contents o f  that area. but
against the ROM above it. The result is
an error message which you can ignore
in immediate mode, but which stops a
program i f  the LO AD is made from
within it.

LOADing data into high memory
from disk  can also be a  source o f
annoyance, but this time, the difficulty
occurs in immediate mode rather than
from w i t h i n  pr ogr ammes .  T h e
problem reveals itself as an out  o f
memory error, the system assuming
that because the last data was high in
memory, everything below it is full.

SYSSY overcomes b o t h  thes e
quirks. SYSSY starts 155 bytes after
MEX and so, i f  you keep the basic
loader start at 50000 and then make
the variable SY equal to  50155, you
call it  as follows:

SYSSY,"NAME". 1,1
for tape or
SYSSY."NAME". 8.1
for disk.

MEX. M A V E  and SYSSY have
been kept quite simple. us ing many
routines already resident in the 64. so
that they will not take hours to type in
via the single Basic loader SHADOW.
Nevertheless. it is worth testing them.
and prac tic ing the ir  us e w i t h  t he
short Bas ic  programmes lis ted here
called SCREEN TEST land SCREEN
TEST 2.

Testing

First L O A D  and R U N  SH AD O W
and, i f  the computer responds with
"O K".  delete the Basic loader with
NEW. Next type in SCREEN TEST
which operates as follows:-
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Line 5  sets the character colours.
This line is  required only  on  older
C64s. I f  POKE 1024.160 on a freshly
switched-on c ompu te r  d o e s  n o t
produce a square in the top left hand
corner, you will need this line.

Line 10 sets the variable M EX to the
start address of  the program;
Line 20 draws a series of vertical lines
onto the screen:
Lines 30 through 60 draw a similar set
of horizontal lines in LORAM:
Line 70: the SYS command directs the
program t o  the  routine M EX.  the
memories to be exchanged to start at
1024, ( the screen) and 40960. ( the
start o f  LORAM), and the amount of
memory involved to be 4 blocks of 256
bytes which equates to 1024, exactly
one screen's worth of  data:
Line 80  ensures that  the exchange
occurs whils t the fl y ing spot. which
traces your  T .V.  pic ture, is  o f f  the
screen:
Line 90 loops back to re-exchange the
data.

SAVE and RUN SCREEN TEST.
Note how slowly the vertical lines are
drawn in Basic and wait a little longer
for the horizontal lines to be drawn in
LORAN& As  soon as MEX is called.
however, the speed o f  the machine
code p r o g r a m  i s  im m e d ia t e l y
evident, as it alternately exchanges the
vertical a n d  hor iz ontal lines  f r om
screen to LO RAM. In fact, the speed
of interchange produces a chLquered
pattern which is even more apparent if
line 80 is deleted.

Now press RI IN/STOP and SAVE
the pattern in LOR AM with:
SYS50075.40960.41984."PAITERN"
If using disk. then the last digit should
be set t o  8. As  with standard SAVE
routines you may add a fi nal .1 as a
secondary address to ensure that the
pattern LO A Ds back to the memory
Iron whic h i t  was SAVE& This can
also be achieved by  adding.I when
LOADing.

Now modify SCREEN TEST I  to
make program called SCREEN TEST
2. In the neW program:
Line 1 is  simply an aid to memory:
Line 10 ensures the program RUNs
from l i n e  2 0  a f t e r  L O A D i n g
"PATTERN":
Line 15 has to be added. SYSSY calls
the LOAD routine, and is actually SYS
SY where SY = 50155:
Lines 20 to 50 are modifi ed so as to
draw a  d iagonal pat ter n.  w h ic h



contrasts w i t h  t h e  hor iz ontal o r
ver tical l i n e s .  w h ic h e v e r  w e r e
LOADed with "PATTERN",
Line 60 is no longer used, and should
be deleted:
Lines 70 to

Arhen it is RIJN. SCREEN TEST 2
90 remain unchanged.

PROGRAM S C R E E N  TE S TI

70 1  RE M SCREEN TE S T
EF 5  POKE 5 3 2 8 1 , 1 4 : P R I N T  CHRS (1

47 ) ; P O K E  5 3 2 8 1 , 6
33 1 0  ME X =5 0 0 0 0
E8 2 0  FO R X . . 1 0 2 4  TO  2 0 2 3  S TE P  2

:POKE X , 3 2 : P O K E  X . 1 , 1 6 0 , N E X T

65 3 0  FO RX . . 40960  TO  4 1 9 2 0  S TE P
80

C5 4 0  FO RY. . 0  TO  3 9 : P O K E
NEXT

01 5 0  FO RY. -40 TO  7 9 : P O K E
0: NE X T

BE 6 0  NE X T
C4 7 0  S Y S  M E X , 3 0 2 4 , 4 0 9 6 0 , 4
F9  8 0  W A I T 5 3 2 E 5 , 1 2 8 : W A I T  5 3 2 6 5

, 1 2 8 , 1 2 0
F4 5 0  G O T°  7 0

C64 U T I L I T Y U.

M EX runs from 50000 to 50074:
MAVE: from 50075 to 50154;
SYSSY from 50155 to 50190.

should t i r s t  L O A D  t h e  S A V E d
"PAT T ERN"  w i t h o u t  t h e  e r r o r
inesage which would normally occur
From a tape LO AD into LORAM.

Next the diagonal pattern will be
drawn. a f t e r  w h ic h  M E X  s tar ts
swapping the pattern LO ADed into
LORAM with the diagonak drawn 1
-
) .
lines 20 to 50.

In t h e  abov e exercise, M E X .
M A V E  and SYSSY have a l l  been
used, Each, however. may be loaded
elsewhere i n  m e m o r y ,  e i t h e r
independently, or as a single program.
To do this, change line 10 of the Basic
loader. Once loaded. M AVE can be
used to SAVE each one as a machine
code program, as  was  done w it h
"PATTERN".

Note t h e  p o s i t i o n  o f  eac h
pr ogr am w h e n  l o a d e d  u s i n g
SHADOW:

The ability  to use LO P AM gives
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the Bas ic  program tiler c ont i  [MOUS
RAM from 2048 to 53247, save for the
190 bytes used t o  store the utilities
described here. Used effectively, more
elaborate Basic programmes can be
produced. hopeful1!, compensatine. for
that oh-so-evident lack of  speed,

PROGRAM. S CRE E N TE S Te

70 1  RE M SCREEN TE S T
EF 5  POKE 5 3 2 8 1 , 1 4 P R I N T  CHRS CI

4 7 ) : P O K E  5 3 2 8 1 , 6
OF 1 0  M E X " . 5 0 0 0 0
-
5 Y • 1 1 E X -
1
- 1 5 5 : F F .

1 : 1 F  F  2  THE N 2 0
04 1 5  SYSSY " P A TTE R N " J 1 , 1
12 2 0  FO R X - 1 0 2 4  TO  1 S 4 3  S TE P  8

0
GB 3 0  FO R Y - 0  TO  3 9  S TE P  2 : P O K E

X#Y, 95 ,  POKE X 4Y . -1  , 2 2 3 :  NEXT
CB 4 0  FO R Y - 4 0  TO  7 9  S TE P  2 : P O K

E X 4 Y , 2 2 3 : P O K E  X 4 Y . 1 . 9 9 : N E X T

00 5 0  NE X T
C4 7 0  S Y S  1 E X , 1 0 2 4 , 4 0 S S 0 , 4
PS B O  w n i T  5 3 2 6 5 , 1 2 8 W A I T  5 3 2 6 5

, 1 2 8 , 1 2 8
P4 9 0  GOTO 7 0

LIFESAVERS 6 C64, C128, C16, PLUSI4

Mow o f t e n  h a v e  y o u  w a n t e d  t o
p u t  a  s c r o l l i n g  m e s s a g e
a c r o s s  y o u r  s c r e e n ?

P r e s e n t e d  h e r e  i s  a  s h o r t
B a s i c  r o u t i n e  t h a t  w i l l
e n a b l e  y o u  t o  p l a c e  a
s c r o l l i n g  m e s s a g e  a n y w h e r e  o n
y o u r  s c r e e n  w i t h  e a s e .

The r o u t i n e  r e q u i r e s  t h a t
th e  m e s s a g e  t o  b e  s c r o l l e d  i s
h e l d  i n  t h e  v a r i a b l e  A $ .  T h e
d e l a y  b e t w e e n  p r i n t i n g  e a c h
c h a r a c t e r  s h o u l d  h e  a s s i g n e d
t o  D E L .  T h e  w i d t h  o f  t h e
message i s  h e l d  i n  v a r i a b l e
WO a n d  t h e  p o s i t i o n i n g  o f  t h e
s t r i n g  i s  h e l d  i n  D S .

The p o s i t i o n i n g  o f  t h e
s t r i n g  i s  d o n e  b y  p l a c i n g  a
HOME a n d  a  n u m b e r  o f  c u r s o r
downs a n d  l e f t s  i n  t h e
s t r i n g .

MESSAGE SCROLLER

N o te  A $  a n d  OS  s h o u l d  n o t
e xce e d  2 5 5  c h a r a c t e r s  i n
l e n g t h  o r  a  s t r i n g  t o o  l o n g
e r r o r  w i l l  o c c u r .

A l e x a n d e r  C h a m b e r s
B r i s l i n g t o n

1000 REM * * * * * * * * * * * * * * * * * * * *
1010 REM *  MESSAGE SCROLLER *
1020 REM * * * * * * * * * * * * * * * * * * * *
1030 A S = "E WH ITE J TH IS  I S  A N  EXAMP
LE O F  TH E  MESSAGE 8 :R OL L ER  FOR
YOUR COMMODORE'"
1 0
1
- 1
0  
D
E
L
—
t
i
0
:
W
D
-
2
0

1050 0 $ ="C H 0 ME,D OWN 1 2 ,R IGH T1 0 3 "
1060 P R I N T " E : L R J "
1070 LS="ERIGHTLf]":AS-LS-1-LS-1-LS-4-L

1080 F O R I - 1  T O  L EN C AS)
1050 P R IN T  0 $ ; M I 1 J S C A S
1
I , W 0 ) ; C H R S
( 1 q 5 )
1100 FOR J - 1  T O  D EL :N EXT J , I
1110 6 0 1 0 1 0 7 0

Dfl
Of

!riep
rnme
TR
SI
bac
-T
A

mei
Ou
tasi

V
WA



i tinuous
e for t he
utilities
y. more
can be

Jim!, for
L:(1.

TrITRI RAr1 fLp murk? rRn ictoPR
ERIPHERRLS THE FIPIAL ROVER OUR MEM TO BOWLS'

GO WHERE P113 OTHER UTILITIES HAVE GONE BEFORE
CAPTAINS LOG...ME TOTAL SOLLITIOPI 113 ALL YOUR BACK-UP NEEDS._ THE ULT11
1
1R7E B A C K - L I P  L T I R I R I D G E  
H E R E  N a l  
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REPORT (11 MOMS
Acton Replay Mk Illismore powerful, more friendly and will back
up more programs than any competing utility by taking a 'Snapshot'
of thee:413gram in memory so it doesn't matter how it was loaded
from disk or tape. al ivxmal or turbo speeds.. the resues are the
same - Reedit Amazing!!!
STARBASE UPDATE
•  Simple to use: psi press the bulon and make a complete

backup Tape to Tape. Tape to Disk Disk to Disk_ Disk to Tape
THE PROCESS IS A LITOMATIC -JUST GIVE THE BACKUP

A NAME.
•  All backups mil reload at turbo speed independently of the

cartndge.
•  Dual speed tape natio system Programs can load up to 3 tines

faster than commercial turbos - thafs over 10 times normal
Commodore speed

•
BREAKS

THE 10 sEcoNp : R 1 E R I
Acton Replay IN now comes AIM an ti -
l a t e n t  •Disk Boodoader that nell reload your backups at TWENTY FIVE

TIMES mimed speed The taelesS disk turbo yet devised' There am NO
CATCHES NYARP'25 woks fwel ALL your garnes Worts with any eastdrime No.

preoad rewired -  No hardware modilicallons necessary -  No user knowledge required -
piogiarre load INDEPENDENTLY. LOADING TIME 9 .6  SECONDS for a typical game sared by
WARP'25 in CCOILInCeCet eilt ACTION REPLAY VII. This tame is tor (he COMPLETE bed Process kcal Stag to
Irish Reload is entirely INDEPEMOENT of We cannck3e es any other haalwere
Compa's t l
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THE ACTION REPLAY ENHANCEMENT DISK
3eir crdecr,be  .31 rope t h a t  ire nsie r roulines lat re mslarde rd

'n.illioadDrcgrams leg Crowns Lar aro II,Charrpoesno Wresilng,
Summer Ornes A5  ot Aces Gasnitel.Supercycle, Marble Macbess.
YouridGarree: 31 titles n all U s a s c u i . , a
p a a r w i e r s f s w m  
N O
..ear kvenedge required 'urbolm° reckighoir NOTE Standard
c r e d g e l
,
a n s i t i n
s n o r m a
l i t o l l i o
a d e r s  
o
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W a
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e r  
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'ridsdes She M y are lism backup Ale s
PRICE t7 95 maltr FREE' Malcolm Sideshow Ion display of loading
savers Ives pictures sir send 1:
,
y A c h O r
,  R e p l a y  
G r e a t

eriertsment'

•  Freeze the action then view the program with the monitor
'emu re. Add pokes for infinite lives etc. Then restart the game
or backup - ideal for customised versions of your games.

•  Picture Save Save any multi-colour . Hires screen to disk or
tape. Compatible with Blazing Paddles, Koala, Sideshow etc.

•  Fully compatible with 1541, 1541C, 1570, 1571, and ehancer
or any CBM compatible data recorder.

•  For 064, 64C. 128, 128D (in 64 model
•  Unique Sprite Monitor. Freeze the Action and view all the

Sprites, watch the animations scroll across the screed. Save
Spnles Kt disk or tape. Customise your games by loading sprites
from one game to another- then restart the program or make
a backup.

All purchasers of Action Replay III will receive WARP'25 FREE with their cartridge Existing Acton Replay III COMM can obtain
WARP•25 Dish turbo by sending E2 50 pest free I No need to send your cartridge) OR remain ii FREE on the Ententernen1 Disk (E7.95).

SEE OUR DOUBLE PAGE ADVERTISEMENT ELSEWHERE IN THIS MAGAZINE FOR OUR FULL RANGE OF
COMMODORE ADD ORS. SEE US ON PRESTEL PAGE No 258880000A 12 PAGE CATALOGUE + ORDER PAGE.

•  Compatible with fast DOS and Turbo ROM systems,
•  Backup process in turbo speed - taster than any mils.
•  Special compacting techniques. Each program is saved as a

single tile
•  Transfers multistage tape programs lo disk -  more than any

other cartridge-even theextra stages are turbo load -a unique
teettire

•  Spnte Niter; mike yourself indestructible by disabling Sprite
collisions in games.

•  Fati disk formal. (20 secs!.
•  Buill-irt unstoppable reset button

CALL M R  CREDIT CARD LINE
0782 273815

S Y
S T
E
M

ACTION REPLAY MK Ill
4.3 w T1 ,
t • • . A L  
r i a
r

ACTION REPLAY MK III

FREEZE FRAME (IIK IV)

EXPERT SYSTEM

LOAD TIME
25 SECS

9.8 SECS

40 SECS
25 SECS
30 SECS

THREE

THREE
-
0
0 
O
R 
T
H
R
E
E

THREE

HE O L
,
P L O
7

Action Replay Ill even has a built in disk last Kidder
which speeds up loading Slimes Uses no memory —
invisible to the system You could pay £20 alone tor
this leature.

CHRSC

STEP

?.! POKE
:NEXT
2; POK

NEXT

532GS

r
-

PERFORMANCE GUARANTEE
• tkr:    F i r , a  V e ;  5 K,ccing  0 0 1 0 '
Achim Replay PA III we backup any picsrarn wh
di a n y  o t h e r c a r e d g ecan omkup - and cnCrlr II alsohas an urriatchaele range 'matures
Cnnsder creezeTrame knr eksrnrAe which uses rrcre that space.
sakes al acme' speed hes slower tape loader, has no Suit in dism.
lasnooder. no presre, Soule et regal leaures arid costs I .
-
1 0  m o r e
'Ken Actim Replay So e ft'  s 'odd w t. o ?  u p
A c l
o n R a p i a y
M k i l l

y
Ilesinnothaln aoet no lee up io our gars reiurs ti Winn 7dayS
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7 r US UALLY  SAMFDAY DESPATCH ON ALL °PEERS.
Send chequesipostal
orders to:
OATEL ELECTRONICS,
UNIT 8/9 DEWSBURY ROM/
FENTON INDUSTRIAL
ESTATE, STOKE-ON-

e l e c t r o n i c s  TRENT- TEL
' C I T "  2 7 3 8 1 5_ T E L E X ;  367257 TELSER G

date
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3 SLOT
MOTHIEP"coARD
Save wear and tear on your
Expansion Port
izt Accepts 3 cartridges. I J  Onboard safety fuse
LI Switch inectut any sica fl i gh grade PCB.
j  Pally buffered. L I  Reset button.

ONLY El 6-99

DATA
RECORDER

qualm Commodore compatible data recorder
.Pause control. L I  Suitable for 64/1211

j  Counter. j  Send now for quick delivery
ONLY E24.99

SMAP C A R T  C:)
Now you can have an 81C or 52K
cartridge that you program like
RAM then acts like ROM!
l j  8K or 3211 pseudo ROM.
LI Battery backed to last up to 5 years (
battery).
Li Simply load the program you require -  then
nick the switch. The cartridge can then be
removed Just lam a ROM cartridge
j  Makeyour own cartridges inchding autostart
types without an EPROM burner
j  Can be sere chod on or off beard ma software.
ZI110 2 slot open for special pregramming
techniques
LI NK esermou has 4 i8Kpas.
15 Some kinwledge M / C  is helpful b u t  full
instruction are preedded.
EK VERSION E  I  4 - 9 9
32K VERSION E 2 9 . 9 9

SIVIARTCAR
.
I
.

UTILITIES
A aeries of Metier programs fir use with Smarecart
Simply load in the pregrain and you have a
pewerhe cartridge. When you have a different
requirement l oa d in another program and you
have a new cartridge. The proem takes seconds.
and can be repeated arty number of tunes
We intend to release a range of
programs. The first available are:

DISKIVIATE H.
LI all the features of Dtekneate 11 (we ad)
Loaded in seconds — with full
instructions. ONLY E 9 . 9 9

(
1
_
1
1
1

•'71t%
PRINT 'R w

Now you can turn your MPS 801
into 4 printers in one!!
jAbrnativt3 character Oct ROM fi tted in
seconds.
j  All four este have true descenders.
j  IOU% oompatebie with all software
LI  Descender. [
-
J  
E c l i p s
e

serfbe
j  Choose any set at the flick of a switch.

"Fbr anyone who uses their printer
often this chip is a must, It's quick
and easy to use and the end
results are impressive" — tiur
Commodore, Jan 87.

ONLY E I 9.99

more

•1

RAM DISK
Turn your Smart Cart, into a 32K RAMediek.

j  32K of instant storage area for fees/programs.
j  Load/save inetaney.
j  Disk type commands, loai save, directory
scratch,

(J Program data retained when computer is
switched off
,u  m um a n
n 
O N L
Y  
E 9
- 9
9

set, with instructeens.

d ifi t
_
i
gral
f  
T
U
R
B
O

.. "' R O M  Tlj
-Turbo Rom 11 is a replacement tor

the actual kernel inside your 84.
It provides superfast load/save
routines.
Li Loads most programs at 5-6 times normal
speed.
l j  Saws at 56 times normal.
LI Dhruved DOS support including 10 sec trinat.

Programmed function loyse load chreetory,
old etc
-
j  
R
e
t
u
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n
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J  MON 2 6 0  block file nopier
j  Mae - apecia11/0 loader
Li  Pius Iota more
j  Fitted in minutes -  no soldering usually
required. (On some 64's the old ROM may have
to be deseldered ONLY El 4.99

BLAZING PADDLES
A complete lightpen/graphics illudrater package.
J  A fully tom/menu driven graphics package of a cailbre which slicked act much more
j  Complete with a fibre optical Lightner' system for pin point accuracy
j  Multi feature software including
•  Raz* tif brushes •  Airbrush •  Rectangle •  Circle •  Rubberbanding •  lines •  Freehand
•  Zoom mode •  Printer dump •  Load/save •  Advanced colour mixing • over 2O) Meese
•  Ott and page allows shapes/windoweeetotures to be raved tolfrorr. tape/disk.

Li Blazing Paddies will also work with many other input detecte Including Joystecke Mice. Graphics
biota, tetckball etc

-  Piitares can be wed from Action Repay and edited with Blazing Paddles.

Complete Blazing Paddles & Lightpen ONLY 6 2 4 . 9 9

Blazing Paddles available separately for g  1 2 . 9 9

TOOLICITN
The ultimate disk toolkit for the 1540/1541

Li A disk toolldt is an absolute must for the SerntiS
disk hacker 'lona IV has more features than most
for lea

LI DISK DOCI'OR V2 -  Read and write any track
and sector including extra and renumbered
tracks Repair damaged sectors. Look underneath
read errors.
LI  HEADERVOAP anrroa -  Decodee and
displays ALL header uifermation =hiding off
bytes and header gap Rewres the entire header
and header gap. Renumber sectors. Also edit army
seder tail gap
Li DISK WOK S or t  chmtory. Recover lost
ties. Display file etert/end addresses
Disassemble any file program directly from the
disk to SCREEN or PRINTER including
imdocumected opoodee Edit Barn. Much. much

S.

J m 2  GJMENCTCR -  Can compact machine
programs by up to 604). Saves disk space.
Compacted programs run as normal.
j  EMT DISK COPY -  Copy an entire disk in
2 minutes or less using single 1541
Li MST FILE CON -  Selective file copy. Norte
at up to 6 times normal speed

FORMITTER -  10 second forraat an entire
disk or format any Individual track or half track
0 to 41 Redefine any of 30 naremeters tD mark
or recreate unique disk formats
j  ERROR EDrr Quickly lend and recreate all
read firms including extra and renumbered
ta3CkB or setters and half tracks from 0104141
Even recreates data under errors and allows you
to redefine any neoersary parameters.

ONLY E9.99

'D Robotek 64 is a oomprehensiws hardware/
software package which &settee you tie oonneot
your 64.
, 
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LI  4 lapis channels -  each with onboard relay
LI I  input channels each folly buffered TTL
level sensing.

Analogue Mint with full 8 bit conversion

DIGITAL SOUND
SAMPLER

j  The new sampler allows you to record any "
I Dsound digitally into memory and then replay is I  ad:
with astounding effects )
J  Playback forwardsibackwartie with echo/ ) u
n
,
merle/ring modulation ex. i t i r
j  Now with full sound editing medule prodece L
outstanding effects. q u i r
LIDA 8 bit, D te A and ADC conversion j u t s
j  MIDI compatible with suitable interface
(I.e. Datel unit, for 429 99. see ad).
j  Live effects menu includes teal time display
of waveforms.

j  Line inlmic inline out/feedback controls.
jBewerbd sequencer with editing features.
j  leeadeeave sample.
j  Up to 8 samples in memory at one time
j  laps Cr disk ( Please state :1•
J  Complete software :hardware paCiage k 49.99

j  Corn-Drum eottwars is available separately at ••
19.99 to Urn your Sampler 11 into a Corn Drum
system as well as a sampimg system.

COM-DRUM
Digital Drum System
J  Now you can turn you omputer into a Mee; Add
drum symem. Li  HardwareeSoftwere package.

d digital drum sounds in memery at one time.
LI Complete with 3 drum kite S i m ;

drum amines -  not synthesised.
J  Create superb drum rhythms with real and
step time. j  Full editing. L i  Menu driven.
LI  (Mixt to tall or through tv speaker

IJ Load/saw facilities. (  state tape
ONLY E 2 9 . 9 9  o r  disk)

COM-DRUM
EDITOR

j  24 drum Wanda supplied on disk to enable
you to construct your own drum kit
J  Rearrange sounds supplied with a Com-Dram
to make new kite

Li With sound sampler hardware you can record —
Fur men kits. J  kaee
n
n
en %
n
a m
e s

ONLY IF 9 9  disk only

R O B O T E K  6 4  Modal & Robot Oontxol leads easy
5  lime input for voice control JAc

J i
er off

j  Excellent value' ° N u r  E  3 9 . 9 9  r
i  o rIncluding hardware/software/ 5  Ft

mic etc. (State tape or disk)

Software te a t . .  tere mode/analogue
measurementivoice activate/digital readout etc

ekes
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Program your own EPROMs using cur T.PROM
g r a n
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No need to have loads of cartralges j u s t
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256K SUPEROM
L) Now gm: ran select from any dB 32K EPROMe instantly
LI 8 Buckets to accept upto a 32K EPROM in each
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On board unstoppable reset
ONLY E29.99

RESET
CARTRIDGE G U I C K S H O T

T U R B O '
Unstoppable reset hitton
Resets even so called "unstoppable"

Add pokes fr i l l  magazinee etc.

FM in cartridge port.
&In* Wog lo.

Sulk O N L Y  E 5.99
real and
dmien.

Directory of utilities on power up.
ten replay it L i  Fully menu driven on power up

Select any eta under software controls
Unique EPROM generahr feature will take

ur own programs -- basic or mlo and turn
Me to produce them into autostart EPROM& ( EPROM burner

I

:lien. •  ACtitpts 2764•27128/27256 EPROM&

16K EPROM
BOARD

Li Alrech3 2 x 8K EPROM.
UFernohable ti configure as 2 x 8K or 16K
or off

L I  On heard linacuppable reset

Lim insaNctitna.

EXPANDER

j  Top wait ,  fast actin.
j  ibp 0 trigger fire buttons.
_J Rapid fi re.
,
aute 
a c t i o n
.

J  Suchen feet for one banded action.
j  Extra harciwearing.

O N L Y  E  I  2 . 9 9  for  6 4 /1 h8

ONLY E I 3.99 rOt C18

GUICKSHOT
J  *rid's  top seMng )oystick.

lep tit trigger foe buttons,
_J Rapid fire oontrol.

_I Suction feet

O N L Y  E  7 . 9 9  tar C64/126

O N L Y  E 8 . 9 9  tor C16

DISK
NOTCH ER

IJ

Li Quid* and easily double your disk capacity.
j  Use both sides of your disks.

Simple to use.

Tales aeconds
ONLY E4.99

4 WAY KERNAL
BOARD

J This board fits in place of the kernel in your
64 and accepts a 18K or 32K replacement kernel
giving 2 or 4 different operaUng eysterms
]  dust flick the switch supplied to select
between systems

This is a earner only -  ready to aCcela pur
M i l  chip.

j  Now you can have all your different systems
available at one time.

J  Pie] /Atm:Minns 3  lithici in rtanutas.
ONLY E8.99

DEEP SCAN ' M S T  NIBBLER'
J  The most powerful disk nibbler available anywhere, at any price!
j  Burst Nibbler is actually a two part syertern -  a software package made parallel cable to connect the
1541/1670.2 1571 to 64128 (eta type .1.

What gives Bum Nibbler Its power? Converamonai nibblers have to decude the data from the dies
before it can transfer it using the serial bus -  when non standard data is encountered they are Mat.
Burst }abler transfers data as raw GM node via the parallel cable without the need to decode it so you
get a perfect copy of the original.
• Will nibble upto 41 tracks. •  Copy a whole disk in wider 2 minutes. •  Full instructions.
•  Regular updates -  We always ship the latest •  Fitted -
en m i n u t e s  -  n o  
s o l d e r i n g  
u s u a l l y  
r e q u i r e d .

•  Full or 2 a tracks. N o  need to buy parallel :able if you have Disk Demon/DcZphin etc
•  Cable has throughbus extension for other add ons.

La Whether to choose Fasalack•em or Burst Nibbler? Fist Hack'Em is unbeatable value as an
"all-rounder • -  with nibblers. 1 or 2 drive cepry, format, file copy. 1571 copy etc. etc so if you have a
more general rerpmement perhaps FareHackelim is for yea. Burst Nibbler is a pure nibbler mond to
none, for the reasons stated. So IS it's just making hatkups you are Interested in, there Es no other
prodist to beat a.

ONLY E 2 4 . 9 9  COMPLETE

SOFTWARE ONLY E l  2 . 9 9  CABLE  ONLY E  4 . 9 9

1
1
1
1
1

EPRO1 M E R

5 WAY ICERNAL
EXPANDER

LI A multi carrier board accepts up to 3 chips.
J  Efts in place of erginal kernel of 84.

Thme etoctste o n e  for the erigmel kernel
plus two others each accepting a 1,6K chip
that's 5 operating systems evadable at the flick
of a switch!

Fitteel M  = l i t e &

j  Full uastztotions.
ONLY E I 2.99

Ul A top quality easy to use EPROM programmer for the 84/128_
J  Fully menu driven software:hardware package males prograrommigireadieg
FPROMs simplicity itself.
J I  Will program 2716, 2732. 2764. 27128 and 27256 dups. 12.5, 21 or 25 vote.
L i Fits into user port for maximum nempatibiltri with cartridges..Superom Board etc.
L i Full baawre *stem -  all functions covered including device check .'Verify,
U l *  believe Eprommer 84 is the most comprehensive, most friendly and best value for moneypeogmnuner available for the 64.1.28.

J  Ideal companion for Superom Board, Cartridge Development System cur Mmal expanders or Indeed
arty EPROM base project.
L j Comes complete with Instructions -  plus the cartridge handbeish

ONLY € 3 9 . 9 9  COMPLETE

v entr In teoP Y ing
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ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HES

HOW TO ORDER .. . .
BY PHONE

Send
payable

BY POST BY PRESTEL/FAX
Prestel Wes '  25880000A

\  /Abb, g i C r
0782 273815

24 hr Credit Card Line
Fax Orders

0782 284510
cheques/P08 made
to 'Demi &winters, DAL

. :
L
c
:
C
V
I
O
fl
I
O

UNITS 8/9, DEWSBUM ROAD, FENTON INDUSTIUAL ESTATE,
FENTON, STOKE-ON-TRENT.-

SALES ONLY
,  •  0782 273818

TECHNICAL ONLY
0782 202288 18

-

PROFESSIONAL DOS 8 INIKROTRONIC
E 6 4 . 9 9  POST FREE with Disc Demon operating system
"The world's lastest parallel operating system"
u  Loads a typical 202 block program file in
under 3 seconds!

j  as faster load (SEQ files).
2fix laser save ( FRG thee).

i j  60x faster load ( PRG I  j  20x faster saw (SEQ files).

P L U S  AN ADtANCZD 03MMitIM STRUCIURE INCLUDING
j  Bast format — up to 40 Macke ( 749 blocks).
u  16 function keys: list, run. load_ directory,
format. We, old verify etc.
LI Road will fastload flies up to 250 blocks
(other similar systems will only cope with
202 blocks ).

Number conversion. J  Beset.
j i  Unique bulk in file copier will copy files up to
250 blocks h lightning — multiple copy options
— perfect for copying Action Replay files
!:1 Highly compatible with commercial SOftWare
-  can be ewitched out for non compatible
Proglams
j  Perfect for use with Action Replay 3 — a
typical AR3 backup will reload in about 3 seconds
— yes 3 seconds!

FAST HACK'EM e
The Ultimate Disk Copier/Nibbler for C64/ 128

J  Speeds up ether DOS functions including
verify, scratch etc.
j  Comes complete with superfast file and whole
disk oomer free!

UScreen on or off during loading.
i j  Enhanced command set — over 30 new
commands.

Easdy fitted — Disk Demon plugs inside the
1541 and the new operating SyllthM Chili) plugs
inside the C64/128, Fitting taleis only EltilUtil9
and m a y  requires no soldering.

User port throughbus supplied free y o u
could pay S1.5.00 for this alone

Supplied complete — no more to buy.
LIWirks on 0128/1541 In 64 or 126 mode.

01211 version
E 69.99

MUITI-MODU1E SYSTEM — ALL ON ONE DISK •  sr TRACKER. rat Lacks are amongst the
j  SINGLE 1541 MODULE l a t e s t .  forms of protection. This mode allaws you toproduce • ALM NIBBLER: Copy an entire protected disk a  fat track an the disk.
in 3 minutes At tomatically senses type of L j  SINGLE 1571 DRIVE (64 OR 128 MODE)
or:action and trials it as normal dam to produce •  EAST COPY: Entire 1571 disk in under
working Dopy I  minute.
•  NIBBLER. Copy an entire disk in 2 minutes. •  SINGIZ OR MTH SIDES; Will copy 064 or true
As above but parameters can be set manually 1 2 5  software,
•  R4S7 03PY; Copy a disk in under 2 mmutes. •  C64 or 12 modes.
•  FILE DOPY: Copy and file in 9 seconds.
LI 1541 EPAAMETERS MODULE
This is the module that gives Past Redeem its pow:. The parameters module conlain.s dozens of
"ammeter Keys" that are used to unlock those heavily prctected programs. Each parameter is designed
for a particular software brand or even a particular program. Other cow programs may mans string
claims but without special parameters they just can't cope Datel will be offering updates to Feat Harlem
on a quarterly bass, featuring 2,3 60 new parameters plus other improvements as they're made Prices to
be Si6 plus old disk
j i  1541 l'ARAMETERS MODULE
•  AUTO NIBBLER
, C o p y  
a n  
e n t i r
e  
u n p r o
t e c t e
d  
d i
s k  
i
n  
u n
d e
r  
I  
m i
n u
t e  
P e
a t
u r
e s  
a
u
t
o  
t r
a c
k /
s e
c t
o r

analyzer.
•  EAST DOPY
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•  AIYPOISitric ESTOOP?: As above but with completely automatic operation. In fact once set up doesn't
even need the computer. A mug, for duplicating disks on a large Bap, O N L Y  E  9 . 9 9

DISKMATE
The Disk Utility Cartridge
j  Disk %ahead cartridge

Up to 5 tomes doter
j  Bast save. L i  Past format (10 secs).

Li Improved 1)35 — single etroke commands —
loadisaveittir/old etc.
J  Redefined function 'says for fast operation of
common commands.

]  Powerful Molt commands Including:
oldidelete/merge/Dovilappencliautonural
iirmeave etc,

j  Plus a full machine code monitor — too many
features to heti but it has them all!
▪  Specal switching techniques maim Dielmulte
invisible to the system. Therefore it is a more
compatible fastioader than other types
]Diskmate [[is 514.99.

Special Often!
Diskmate II can be purchased on
the same cartridge as Action
Replay III for ONLY E 3 9 . 9 9

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

nag m 3
M l D l t
h r u .  
—
I  
x  
o
u
t
.

j  Compatible with most ieacting software
packages including: Sell. ,IMS Advanced MUM
Synteln, Joreth. Stetntrurg etc.

ONLY E29.99

MOUSE
CBM 64/125 mouse.

u  Wide compatibility with software including!
Blazng Paddles
Ll Works by mizamlung joystick so will work in
any joystick application including graphic
packages on.,)r designed for )stack.
]  Functions on either mettck port.
j  Optical system operation,

many uses.

ONLY E24.99

CHIPS
27128 E 3 . 0 0  E A C H

27256 E 4 . 5 0  E ACH

CARTRIDGE
DEVELOPMENT

SYSTEM
JAIl the necessary parts to produce an 8K116K
auto-start carvidge.
Li Rip quality PCB. L I  troectam moulded caw

j  Reset switch. 1 6 K  EPROM.

•_1 "Cartridge Handbook gives full details and
taps on building and configuring the cartridge for

ONLY E
1
1 2 . 9
9

complete with handbook
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Electronic Research (YER)  is  a  no
frills two-pass assembler which eases
the problems o f  coding considerably
by allowing labels to  be used. This
means that subroutines can be called
by g iv ing them a  name o f  y our
choosing and variables used within the
routine can also be named. It's  easier
to explain this by example.

Let's us e a  s hor t  r out ine f o r
clearing four lines of the C64 screen in
conventional mnemonic form:

C000 L D Y  $ 2 8
C002 L D A  # $20
C004 STASO3FF.Y
C007 S T  ASO427A
COOA ST A$44F ,Y
COOD STA$0477.Y
C010 D E Y
C011 BNESC004
C013 R T S

In Y E R  assembly  c o d e  t h i s
becomes:

0001 O R G  49152: decimal for $C000
I1002 SPAC E=32
0003 SCREEN=1024
0004 W  I DT H=40
0005 : R O U T I N E STARTS HERE

U T I L I T Y  R E V I E W S

Code
Comfort
York Electronic Research is a small company

specialising in hardware and software utilities which are
worthy of more attention. The latest releases include a

6502 assembler and a Z80 camp der for the C64.

By Eric  Doyle

0006 L D Y  # WIDTH
0007 L D A  # SPACE
0008 C L E A R :  STA SCREEN-1.Y
0009 S T A  SCREEN+39,Y
0010 S T A  SCREEN=79.Y
0011 S T A  SCREEN-I-119.Y
001
-
2 
D
E
Y

0013 B N E  CLEAR
0014 R T S

As you can see the purpose of the
routine is much clearer and the facility
to inc lude R E M  s ty le statements
following a  semi-colon adds to  the
clarity, T he main advantage is  that
jump and branch calls rely on a label,
not a  fi nite memory location. This
means that adding a line within the
program automatically  adjus ts  the
calls accordingly on assembly o f  the
final code. Relocation is also easier. By
simply changing the ORG address, the
assembler will then use this as the base
address for  all jumps and branches.

Although I ' v e  s aid that  YER's
assembler is  lacking in fr ills  this has
the advantage o f  leav ing 3 9 K o f
memory free for program workspace.
Ad d  t o  t h i s  t h e  f a c t  t h a t
programmes c an b e  chained on t o
one another and you soon see the
power that this utility  conceals.

YOUR COMMODORE october 1987
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There ar e on ly  four teen editor
commands:
A -  assemble current source text
lEk- return to Basic
C v e r i f y  a saved fi le
D de le t e  lines
E -  edit a line
G g e t  a fi le from tape/disk
H -  hunt text for  a string
I -  insert new lines in text
I. -  lis t a line, set L
N -  clear memory (new)
O -  recover text (old)
P -  save text to tape/disk
S -  define output device
✓ -  list text to screen

Some k ind of  DOS to call up disk
directories and scratch unwanted files
would have been a sensible addition,
but t h is  would b e  a t  t he  cost o f
assembler program space. At least you
can always switch back and forth from
program c ontrol t o  Bas ic  w ithout
disturbing your assembler code.

Within the actual assembler listing
the normal mnemonic codes work as
expected but there are ten directives to
assist program writing:

LOF
LON
CHN
BEG



Mi

Pr

DBY
DWO
SPC
POK
ORG
AUT

At assembler code generation time
LOF and I O N  s imply  suppress o r
enable the lis ting o f  the assembled
code to go to the monitor screen. As
printing to the screen takes time, a

• significant increase in assembly time
can be  gained b y  suppressing the
screen display o f  the code when the
assembly option (A)  is employed.

CHN and BEG always appear at
the end of  programmes when several

U T I L I T Y  R E V I E W S

;mot
JO ;  * m e  w .1020

1.030 9 2 4
1040 :HSCR=01S2

s i =  I N
A
P P O R A I
N
A
C I F I A P
: : :

C N  H

LH ER 1104
6fig
' 
E
l  
1
1
1
1
1
6
"

111
1
0

LDIR1 0  -

11 g1
1
1
2  
(
8  
2
6
1
2
8
0
)
,
A

11314
1
1
5
3
2
7
2
)
.
A

D A  ( 5 3 2 6 5 )

I n g  8  A . ( 5 3 2 7 2 )

;BLACK ON WHITE

;BORDER WHITE

;HIRES SCREEN=6192

TRES ON

1 1

listings are chained together. C H N
tells the assembler to load the next part
of the chain dur ing assembly, and
BEG is used at the end of the final part
of the chain so that the second pass can
be initiated from the first part program
of the assembled chain.

The reason the chain has to  be
loaded twice is that the first pass sorts
out the labels and their related actual
address in  the assembled code. The
second pass is  t o  insert these fi nite
addresses into the code as it assembles.

DBY and D WO  are used when
look u p  tables are inserted in to  a
listing.DBY stands for  Define BYtes
and anything following this command
will be stored as a memory byte or

0208
8 2 9  t E I N T I : J S R  CHROM ;PRINT CR
021f  C  i  I-ER ;
" " "
n
" ill P I '31 1 P  i  EPP CONMS01216

LOOPS

111 1 .15,
80T
ERRO
RS,

pi
R i g

L i t  .
R  
:  
a
l
?  
n

11 f u l
.
I
f  
A
:  
/
A
U 
t
i  
L
E
R 
U
2
.

230 U t i l e  p o  D7J0 A B L E) .
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string of bytes. For  example:
DBY 147, " R EAD Y"

This would store the clear screen
(147) value as the first byte followed by
each value for the word READY in the
following five memory locations.

DWO is followed by a series ()liable
names us ed i n  t h e  program. A t
assembly time the program stores the
high and low  bytes o f  the memory
locations o f  the label as  a  look-uptable.

SPC is followed by a number which
allows a gap of up to 256 bytes to be
placed within a program to leave space
for variables and arrays.

At assembly t ime you have two
options. The code can either be poked
directly to its final address or stored as
a basic booted relocator program.

The s t r a ight for war d memor y
assembly i s  direc ted t o  t h e  s tar t
address by the POK command. In our
screen c lear ing routine PO K 49152
would cause the assembler to try  to
poke the code directly into memory. In
this case a clash with the storage area
of t h e  ac tual assembler program

• would cause an OUT OF MEMORY
message to  be generated forc ing the
use of  the second assembly method.

0  RG assembles the program in the
low basic programming area preceded
by a routine which will move the block
of code to its actual execution address
when R U N  i s  entered. T he  A U T
command can also be used for  force
the boot program to jump to the new
code without having to enter a SYS
command.

On the whole the assembler works
well but correction o f  a bad line is a
long-winded affair . I f  an er ror  has
been entered i n  l ine  0006 o f  the
program, the correction routine would
look like this:

L6 l i s t  correction line
0006 LDM # WIDTH
DI de le te  that one line
I i n s e r t  a line
0006 LD Y # WID T H

The instructions are good but the
area of  saving assembled code is not
covered in sufficient detail. There is no
way within the program to save the
assembled code so a return to Basic
must be made and a save can then be
made u s in g  t h e  n o r m a l  S A V E
command. None of this gets a mention
which could confuse a beginner, and it
took me a while to work  i t  out for
myself.



Nevertheless the York Electronics
Research Assembler i s  one that I
would recommend f o r  someone
makine, their entry into machine code
programming. A l l  o f  the essential
features a re  included w i th in  th e
program. and there are not enough
commands to confuse a novice.

The Z80 Emulator
The second o f Y ER's products is the
Z80 Emulator. Before going any
further I would just like to say that this
is purely an educational aid. There is
little possibility o f  transporting the
code directly across to a Spectrum or
Amstrad machine. This is an emulator
not a simulator.

For a loing time after mastering
6502 machine code I wanted to try Z80
code, but I was inhibited by the fact
that I'd have to buy another computer
to do so. If only this emulator had been
available then I  would n o t  have
had t o  shell o u t a  fortune o n  a
machine I don't really need.

The Y  ER emulator i s  really a
compiler wh ich  takes each Z8 0

It's easy to complainabout advertisements.,
But which ones?

Every week millions oiadvemsements appear in print on posters or in the cinema
Most of them comply with the rules contioned in the British Code of Advertising
Practice.

But some of them break the rules and warrant your complaints.
If you're not sure about which ones they are, however, drop us a line and we'll

send you an abridged copy of the Advertising Code. Then, if an advertisement
bothers you, yotill be 'molted in bothenng us.

The Advertising Standards Authority.
If an advertisement is wrong,wire here to put it right.
ASA Ltd. Dept 2 Brook House, Torrington Place, London WC1E 7HN
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command and translates i t  in to  a
corresponding piece of 6502 code from
a library stored on disk. It's a bit like
Basic really in the sense the interpreter
takes the Basic keyword and executes a
corresponding piece o f  code. The
result is that the program runs more
slowly than a dedicated machine code
equivalent as is the case with this
emulator. A  compiled Z80 program
runs at about a sixth of the speed of a
dedicated 6502 routine. Not that this
matters a great deal as long as it runs
well enough to show if the Z80 coding
would work.

The Z80 assembler is a  lot more
flexible than YER's 6502 equivalent
and includes facilities such as search
and replace, a simple delete command,
hex/decimal/binary calculator and a
complete DOS support.

The actua l  assembler l i sti ng
follows almost the same conventions
as laid down by the 6502 assembler
except that the code follows the correct
Z80 mnemonic system.

Any emulation o f  one CPU by
another is liable to compromises in the
interests o f speed and efficiency. In
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this case only the essential Z80 flags
are supported: ca r ry . ze ro  a n d
interrupt. With the exception of the IR
pair, a l l  o f  the CPU registers are
supported, i nc lud ing  th e  tw i n
alternative set o f  registers. The net
effect o f these omissions is that some
of the commands cannot be supported
by the emulator. This is limited to 20
specific commands and doesn't cause
any problems in learning Z80 code.

After writing your code i n  the
assembler editor, you then save i t to
disk and load the compiler program.
The compiler produces the object code
which in  turn is converted into the
final 6502 version by the special saver
program.

This is a novel and relatively cheap
way of becoming familiar with the Z80
environment.
Touchline:
Product: 6 5 0 2  Assembler . P r ic e :
(12.99.
Product: Z80 C
Machine: C64_
Supplier: Yor k
The Fishergate
York YO1 4AB.

ompiler. Price: E12.99.

Electronic Research,
Centre, 4  Fishergate,
Tel: (0904) 610722.

BINDERS
FOR YOUR VALUABLE
COLLECTION OF
YOUR COMMODORE
MAGAZINES
'SMART 'EASY TO USE
'TOP QUALITY

E5.95
inc I
P&PS

To ASP Readers Service, PO Box 35, Wolsey
House, Wolsey Road,  Hemel  Hempstead,
Herts HP2 4SS (0442-41221)
Please supply. Y o u r  Commodore Binders E5.20 Inc. P&P
Tolai E ( P l e a s e  make cheques payable to ASP Ltd.)
Years Required1 9 8 _ . ,  190, 1 9 8  . 1 9 8 . .

Name

Address
Please a llow 21 days lee delivery

See us at RCN show
Stand No. 1511 1uncom

Outshine Ordinary Joysticks
MI croProse Ltd 2 Market Place, Tetbury, Gloucestershire GLS 8DA Tel: (0666) 54326 Telex:43422 MPS UKG
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look at the latest selection of games
available.

11111001,

-
r he Ac t ion pack series are compilations o f  Alligata

programmes that are sold exclusively through W.H. Smith,
This, the third in the series, contains the Commando style
shoot 'cm up, Who Dares Wins I I ,  an odd arcade game
called Kettle, the terrible Indoor Bowling and superb Trap.

In Who Dares Wins I I  you're a man with a mission, a
machine gun and eight grenades. Your objective is to single
handedly tak e enemy outposts and free any  o f  y our
comrades that need your unique (blast everything) help.

Indoor Bowling is a ten-pin bowling style of game but it
lacks four pins and any point. The six pins that are there to
be bowled over defy most of the laws of physics when they
move as when you get a strike they all fall over, in perfect
formation as soon as you touch the first pin.

curious arcade adventure in which you must
reak r o m  a 30 level underground complex. To move
arm level to level you must find the tin opener that's hidden

nt pots. Unfortunately, these pots also emit a constant
m of energy draining bubbles that must be deflected by
shield of  protective orbiting erizza which can also be
to wipe out aliens. A  weird game but fun to  play

cularly i f  you like kettles.
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The fi nal game, Trap, is  undoubtably the best o f  the
compilation and after a simple but ship expensive charge
through an asteroid belt becomes a Zaxxon style game in
which you must zap aliens, disable lasers, collect fuel, shoot
spy eyes ( if these escape they alert the dreaded polic craft) all
to collect orbs to gain a better ship to survive a harder
course.

The skill o f  the game (apart from surviving) is to plan
your attacks so that you take out the levels aliens fi rst
(there's only a set of quota of aliens per level) before blasting
the boats and lasers to get through to the end of  the zone
where you have to proceed on foot, past walkways to claim
your orb. A great shoot 'em up in the finest tradition.

Trap and Who Dares Wins  I I  are the games worth
considering in this compilation, and the others should be
viewed as a bonus. I f  you've got neither then it's  worth a
look but i f  you've already got one of  these think again,

T.H.
Touchline:
Title: Ac tion Pack  3.Supplier: A  Iligata. Orange Street.
Sheffield. 55 1. 4DW. Tel: 0742 755796. Machine: C
-
64 .  P r i c e :
(4.99. Or iginality : 5 /  la Playability : 77 10. Graphics: 6/10.
Value: 5/10.

r000000m, daka daka, b000m, oh sorry but I've just
been playing the new game from Power House, Gun Runner
and I 'm hooked!

You play a highly trained helicopter pilot on a mission to
rescue your trapped buddies. Their ground bases have been
blown to bits and they are sitting ducks, out in the open as
enemy planes and other deadly aircraft swamp the sky - you
are their only hope. Fly into the invaded territory and shoot
down a l l  aircraft (well, as many as You can) but most
importantly rescue your pals.

Your helicopter has been fi tted with the latest hydrolic
winch and with a fl ick o f  a button it  w ill drop dow n to
ground and level and pick up any running people (your
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lends) leaving you to worry about the aircraft around you.
The background is very impressive and gives the true

feeling of depth -  yes the famous pa rralax scroll. The music
is jolly (although there is none in the game) and spot effects
are adequate. The end result is a highly playable, addictive
well-presented game and at  jus t under two pounds it 's
excellent value. Hats off to Power House. K . R .

Touchline:
Title: Gun Runner. Supplier: Power House, 204 Worple Rood,
London, SW20 8P,V, Tel: 01-879 7266_ Machine: C64. Price:
0.99. Originality : 6/10. Graphics: 9/  la Playability : 9/  10.
Value: 10/ IQ
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which you must guide a ball with a bat around a series of
screens to clear away walls of bricks.
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These bricks occupy most of  the screen except the left
hand side Nv h e re you Can move you bat up and down. II a ball

ast your bat then you lose a life, but if  our clear all the
s y ou'll survive to play  the next level. They 'll be a
ent pattern of bricks to break through as well as a few
tractable bricks and special bricks that can have a

TWA RE R E V I E W S

"9 !

taw
dramatic effect on the game.

Some bricks appear as numbers (1,23)  which is  the
number of times you must hit it to destroy it and others give
you bonus points and lives and some change the size and
speed o f  your bat. One reverses your bat controls while
another acts as glue that sticks the ball to your bat until you
press the button and yet another builds a wall o f  single
bricks behind the bat to save the ball i f  you miss it.

The result is  a  good variant o f  the tr ied and tested
breakout formula that first appeared in the arcades over 12
years ago! T . H .
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Touchline:
Title: Demolition. Supplier : /Inc°. Machine: C16/Plus/.1_
Price: f  7.99. Originality : 2/10, Playability : 7/10_ Graphics:
5/10. Value: 7/10.

ut in the far reaches of space, in the farthest Galaxy, a
huge money war is being pledged. Well, not exactly money
but space birds known as griffins, You see as this bird was
acclaimed a galactic delicacy, and acquired such value it
came to  be used as an extremely valuable unit  o f  inter-
galactic currency, traded o n  the stock market o f  the
universe.

On t h e  mo o n  o f  a  f a r - a r n  planet, a  gang o f
unscrupulous mercenaries have been secretly breeding the
tasty space griffi n and plan to flood the market with them.
This would of  course throw the monetry systems up in the
air, allowing them to sieze over all power.

This can not be allowed to happen so starfleet command
intend t o  send Neil Arms trong t o  wipe out  this  dir ty
trick and anyone caught breeding them. Rut due to an error
on the communications computer the dodgy captain Rover
Armstrong was sent instead. O f  course, he was vastly
inexperienced but the task is simple enough - just capture or
destroy all the griffins on the planet. The griffins note his
arrival and promptly  make themselves scarce, (not so easy
after all!). Captain Rover gets help from the scout ships that
drop o f f  various supplies to  help catch the birds, such
as speed. When you are nea ring the griffin, press the button



and you will leap, hopefully r ight onto the gr iffi n back.
and then you eat him. Other  goodies include the space
explosives (my favourite) when you are right near the griffin
they will slow down but won't let you get too close. just
select this weapon. push the button and POW feathers fly
(bee, bee!).

There El IC loads of different traps and such like and even
when ou'v e seen them all, this is a fabulous arcade game
combined with a fair  bit o f  strategy.

For just over a fi ver this game represents very good
value, nice sound ( Robb Hubard) , amaz ing parallax
background.

I don't need to tell you to buy, I  bet you're putting on
your coat now, go on then, get down to your local software
shop. K . R .

Touchline:
Title: Starpairs. Supplier: S'oftware Projects, Bear Brand
Complex, AllertOn Road. Woo/ton. Liverpool, Merseyside L25
7ST Tel:  051-428 9.393. Price: 1:5_99. Or iginality ; 7/10.
Graphics: 9/10. Playability : 8/10_ Value: 9/10.
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Road Runner zooms of f  into the distance leaving only a
cloud of dust behind while the hapless Wile E. Coyote is left
to stiffer the consequences of his latest. backfired plan. That
at least is the theory.

„_ • - '
Having started in a cartoon and progressed to an arcade

game. Road Runner has finally arrived on the 64. You play
the part of  the scrawny look ing bird and your objective is
simple -  to survive.

Each level presents a new series of obstacles apart from
the ever-present Wile E. Falling boulders, speeding trucks.
crevasses and mines must all be avoided and throughout you
must keep eating piles of seed.

Wile E .  Coyote makes frequent use o f  the Ac me
company' as he buys their  latest gizmos in an ever-more
desperate attempt to catch up with you, so expect to see him
whizzing pas t  y o u  a t  h igh  speed o n  a  jet-propelled
skateboard, rocket, jetpack or even pogo stick. Should you
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cause him to %Yalk into one of  the hazards :%ou have
avoided, then so much the better.

Although a  nice idea, 1 found Road Runner totally
lacking in playability  on the cassette version. Each level,
although short, has to be loaded in separately from tape.
When you die, the tape has to be rewound as you start again.
Even if  you take the profferred short cut to the last level you
reached in the previous game, you have to wait for all the
intermediate levels to load in one by one. I f  Road Runner
had to wait this long, he would have been barbecued long
since.

If you can put up with the problems of using the tape, the
game itself seems to be a competent version of  the arcade
version and fans  w i l l  n o  doubt want t o  buy  a  copy.
Otherwise, it's a case of try before You buy. That's all folks.

G.R.H.
Touchline:
Title: R oad  Runner. Supplier : L .  G o l d .  U n i t  2 / 3
Holdjard Way. lioldfard, Birmingham B5 7,4I Tel: 021- ?.56
3388. Mac hine: C64. Pr ic e :  £9.99 (Ca), 1 1 4 9 9  (d) .
Originality: 7/10_ Graphics,: 7/10. Playability : 5/ 10. Value:
6//0.
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character have released Bouldersash I  and 11 at only £2.99
each.

I was pretty chuffed as I was never able to get hold of the
first game which was very good. I wondered why they had
waited so long to release it?

Anyway, for  those of  you who have not heard of these
games. I ' l l  tell you more. There was a lit t le guy called
Rockford and he liked nothing better than collect precious
gems and valuable rocks,

One day, while out walk ing his dog he stumbled across a
cave, and being of a curious nature he decided to .
i n v e s t i g a t e .He sent his dog home and went in and was amazed at what
he saw -  huge gems and jewels stuck in the ground,, so not to
miss the hig chance he started to collect the gems, when he
had them all he heard a strange noise and noticed that the
entrance was gone and a new one had appeared. So in he
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and there he discovered another cave containing more
progressed deeper into the complex he started to

ous nasties such as deadly butterfl ies that
rid turn into jewels. 'Great', he thought. that
caught Lip in the explosion. but strangely he

, he had just lost one of his three lives.
et included h age fireflies that would
one o f  the many boulders, which

I explosion but maybe he could use it

rd meets up with the giant Amobea, a huge
slim a t  s lowly oozes its  way through the cave

roving anything that gets in its way. Then Rockford has
an idea, surround it with rock so it can't move. So he does
this. and waits patiently, and after about two minutes he is
standing nearby tapping his feeet when POW the green slime
goes bang and turns into jewels. 'Wow', he says, 'I must have
suffocated it. Quite a good idea though.'

You should have the idea by now -  Boulderdash and
Rockfords Riot are just search-think-collect-dodge games
and prove very taxing on the old grey matter. I f  you do not
have any of  these two games then go and get them. They
arc very good value and you should think  yourself lucky
that y ou d id  no t  buy  them tw o  years back when y ou
would have paid just under a tenet
.
. G o o d  
g r a p h i c s ,  
n i c e

sound, decent gameplay and br illiant value. which is surely
enough reason to add these to your collection. K . R .

Touchline:
Title: Boulderdash/Rockfords Riot. Supplier: Prism Leisure,
Unit 1, EMield, Middlesex EN! IS!. Tel: 01-804 8100. Price:
E2. 99 (each). Originality : 6/10. Playability: 9/10. Graphics:
7/10. Value: 9/10.

HERO

ou arc Roderick Hero, ace member of the Helicopter
Emergency Rescue Operation team. Al l  you know is that
there is a miner trapped somewhere underground by a freak
explosion and that you have a limited amount o f  time in
which to rescue hi in.

A re release of the old Activision game. which consists of

S O F T W A R E  R E V I E W S

a number  o f  cave systems, each o n e  o f  increasing
complexity. Rock falls block your way and must either be
dynamited o r  shot through. Strange creatures appear in
front of You and must be shot or dodged, such as, spiders,
bats and green slimy arms that try to grab you as you pass.
Accidentally hitting a light switch will plunge the caves into
darkness so that you have to navigate by guesswork -  very
dangerous as contact with lava results in the immediate loss
of one of your lives. All you have to do then is to make sure
that you don't, plunge your helicopter into the icy waters.
The added time pressure does little to help either.

The game looks more than a  lit t le dated now (not
surprisingly really) and is graphically crude. For  all that,
there i s  s t i l l  a n  in i t ia l  addic tion b u t  once y ou s tar t
remembering where all the hazards are, that also wears off
soon. G . R . H .

Touchline:
Title: Hero. Supplier: Firebird Silver, Wellin.zton House,
Lipper Si Martins Lane, London WC211 9111.. I A -  01-631-
5206. Machine: C64. Price:  £1.99. Originality: 3/10.
Graphics: 3/10. Playahility: 4/10. Value: 4/10.
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you need to flex your fire button fi nger then load in
Terra Nova and get zapping. It's  a no frills  shoot 'em up in
which you have four  zones to clear. In Terra Nova 'c lear'
means blast everything to smithereens.

To complete the game (which is extremely unlikely) you
must blast your way through each zone three times! The first
trip is the relatively easy one as you can fly and blast away
quite happily without worrying about fuel or ammo, but in
the next two flights you must collect these by destroying the
enemy dumps.

Your main hazards come in the form of alien crafts that
buzz you and space mines that you can't shoot but which
wreck you. The mines are fired by ground installations that
must be destroyed to gain points and reduce the number of
mines, leaving you to dogfight with the aliens.

The first zone is set in space and once you complete that,
three times. you can tackle the battles of a ground base. an
Earth like landscape and the high seas.



A fun shoot 'em up that you'll enjoy but don't expect too L A U R E L  A N D  H A R D Y
much. T . H .

Touchline:
Title: Terra Nova. Supplier: Anco, 35 West Hill.  Dartford,
Kent DA1 2EL.Tel: 0322 92513/8. Machine: C16/Plus/4,
Price: 17,99• Originality : 6/10. Playability: 6/10. Graphics:
5/10. Value: 5/10.

REALM
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facing y ou. T he  Planetary O rbit ing Co-ordinator  has
developed a serious malfunction and planets are scattered
everywhere. Y o u  mus t  c ont r o l a n  X R 3  d r o id  a n d
manoeuvre it  round the Inner Co-ordination Sanctum.

In other words, the game consi.-i., of  a large maze and
you must wander around it  collecting objects and solving
problems. As  you progress, you must relocate the nine
planets in their correct place around the sun.

Not all areas of the maze are immediately accessible to
you. Walk in
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behind you, trapping you i f  you have not taken sufficient
care over your route. Arrows point the way but their main
use is that when you stand next to them, they cause doors to
open elsewhere in the maze: causing a lot of backtracking.
As your progress further, so there are items to be collected
which are then used to  remove further obstacles in your
path.

'Fhe maze is constructed of brightly coloured blocks and
designs — graphically simple but effective enough. Certain
blocks are lethal to touch but it shouldn't be too diffi cult to
work out  which ones they are as skull and crossbones
usually tend to conceal something nasty!

Lack of any sort of action is likely to limit the appeal of
Realm to maze fans, but it's  not a bad game for the price.

G.R.H.

Touchline:
Title: Realm. Supplier: Firebird Silver. Wellington llouse,
Lipper Si. Martins Lane. London WC2// 90L. Tel: 01-631
5206. Mac hine: C M .  Pr ic e:  f  1.99_ O r iginality :  5/10.
Graphics: 5/10. Playability : 6/10. Value: 6/10.

S O F T W A R E  R E V I E W S

L
a
u
r
e
l  
a
n
d  
I  
l
a
r
d
y  
h
a
v
e  
h
a
d  
a  
t
i
f
f
.  
N
o
t
h
i
n
g  
u
n
u
s
u
a
l  
i
n  
t
h
a
t

you may say, they had at least one in every fi lm that they
made. Still, satisfaction is demanded and can be settled in
the only way slapstick comedians know how — a custard piein the face.

So, Stan and 011ie set off round a strange town in search
of the local fl an emporium. On their way, they will fi nd
plenty o f  opportunities to collect objects and use them to
hinder the other — ball bearings, oil and broken glass. „lust
the sort o f  things an unsuspecting person can tr ip up on.
Other features include r iding on a bike to speed up your
movement, recruiting the dubious services o f  a small dog
and the presence of  the Keystone Kops.

The screen is divided into three sections. The top shows
011ie's current whereabouts. All movement is shown on an
east-west axis regardless o f  which way  you are actually
heading. A s  t h is  i s  r ather  confus ing i t  i s  s trongly
recommended to get a map. Likewise, the bottom half  of
the map is used fo r  Stan. You can play  either character
against the computer or a friend.

The central area shows a  pic ture o f  each character
together with a series of icons indicating what he is currently
carrying. The colour of your face shows how thirsty you are.
You have to stop off  occasionally to take on board liquid
refreshment — non-alcoholic of course.
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I'm afraid that this is yet another example of a dreadful
licensed game. Companies pay a lot of money to use a title
like this and are obviously eager to get something onto the
market to recoup their investment asquickly as possible. All
this pressure can only squeeze one thing t h e  game, and it
shows. In Laurel and Hardy. the action is spread over too
great a  distance which makes the gameplay extremely
tedious in the extreme. Less than adequate game control and
display don't help either. The result is a poor man's Spy
versus Spy.

Perhaps if  software houses took the time and money to
employ the services of  a games designer and graphic artist
rather than expect the poor programmer to come up with
ideas, graphics and music  as  well as  code everything,
licensed games might have a better reputation. With Laurel



and Hardy, as 011ie might have said. 'Here's another tine
mess.' G I Z A .

Touchline:
Title: Laurel and Hardy. Supplier: Advance Software. 17
Staple T i ' .  //arfow. Essex C1118 71.X. Tel: 0279 412441,
Machine: C64. Price: f9.95. 5 / 1 0 .  Graphics:
5/10, Ganteplay: 3/10. Vahte: 2/10,

ZYNAPS

ynaps is the latest shoot 'em up from Hewson in whichZ
You must fl y  your  Scorpian fi ghter through screen after
screen of alien spacecralL command ships. mother ships and
planet installations that shower you in homing and seeker
missiles.

Your Scorpion lighter is fi tted with a standard missile
launcher but also a fuel scoop that can absorb the energy
capsules left after a wave of aliens or ground installation is
destroyed. Collect enough of  these and you could activate
other weapon systems such a s  mor e speed. greater
firepower, bombs and homing missiles.

At the end of each sequence you will have to light your
way past a mothership or a command vessel that can only be
destroyed by several well-timed shots or by homing missiles.

As you blast aliens and avoid their missiles as well as the
background structures (that are just as deadly)your ship will
get stronger and stronger. but so will the opponents you'll
face.

Although Zynaps will give your fire button finger a good
work out it is a little more than a Nemesis variant. It's good,
but we've come to expect more than this from Hewson.

TM.
Touchline:
Title: ZyllapS. Supplier: ilell'SOn Consultants. 56B Milton
Trading Estate. :Wilton. Abingdon. 0.x
-
on O X 1 4  4 2 X .  
T e l :  
0 2 3 5

832939. Machine: C64. Pr ic e: 18,99 (ea). 1
.
1 2 . 9 5  ( t 1 ) .
Originality: 3/10, Playability : 7/10. Graphics: 6/10. Value:
7/10.

ZOLVX
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then converted for  every machine possible in a bewildering
array o f  names that all ended in  the letter X? Now here
comes Zolyx which is  the same old annoyingly addictive
game that I  just can't stop playing.

The game is incredibly simple. All you have to do is paint
75(..:
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sections which then turn blue.
Naturally, there's a catch in the shape of zolyx zapping

balls that cost you a life if  they either collide with you or a
box that you're drawing with the white line that follows your
movements in clear territory. Lose your lives and you lose
the game.

If you manage to complete a screen then you're rewarded

S O F T W A R E  R E V I E W S

with a bonus life and you're onto the next screen which has
even more balls to avoid.

A simple but ridiculously addictive game.

Touchline:
Title: Zoiy.v. Supplier: Firebird. Wellington House. Upper Si
,Wartins Lane. London WC 2H  9DL. T e l :  01-631-5206.
Machine: C64. Price: t  1.99. Originality : 2/10. Playability :
7/10. Graphics: 4/10, Value; 7/10.

TABLE FOOTBALL
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ave you ever played those table football games where
H
the pieces are controlled by turning handles? Well, now you
can br ing the excitement into your home and onto your
computer screen at a budget price.

The game is only a two player game in which left and
right joystick pushes move the selected bar (this is the one
nearest the ball) and forward and back to kick.

The game is a best of  nine goals match with the current
score displayed on the pitch and not in the oceans of room
above the table.

Budgie isn't the fi rs t software house t o  attempt t o
computerise table football, indeed Bubblebus produced a
good version called Kick-off. This is not a good version for
two annoying reasons.

Firstly all the players look as if they standing upright but
aren't as the ball will pass under them unless you kick it. This
is, of course nonsense and spoils the game as well as stopping
the players trapping and controlling the ball and turns the
game into a k ick ing match. Secondly, should you score a
goal (these can sometimes be scored by kicking the ball past
the post??) your opponent may get the goal or occasionally
both o f  you get it!

Even i f  the program wasn't bugged. it  just wouldn't be
worth the money even at a budget price.

T.H.
Touchline:
Title: Table Football Supplier: Budgie. 1  Orange Streel.
ShOrield, _S
.
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1'1.99. Originality : 3/10. Graphics: 4/10. Playability : 6/10.
Value: 4/10.
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program accompanied by a quick reference guide. Also a full
manual is  provided complete with worked examples and
tutorial sections that takes you through the basic operating
instructions, and then onto advanced features and fi nally
how t o  interface w i t h  t he  other  programmes i n  the
collection.

Writer's Choice

Writer's Choice is a full blooded word processor capable of
handling complex documents with headers and footers,
justification search and replace. formating and a 50,000
word spell checker!

Once Writer's Choice has loaded, you are presented with
a menu to write a document, format a page, LOAD, SAVE
or PRINT a document or format a blank disk or produce a
test pr int. You  can then easily wr ite a letter, memo or
magazine article and correct typing mistakes, copy, move or
delete blocks of  text by pressing a few keys.

A Wr iter 's  Choice document can consist o f  600, 40
character lines that appear on the screen as dots until arty
are over-types. That should be enough for most applications
but i f  it isn't you can chain documents together to form
massive documents that can be printed out on almost every
combination of  printers and interfaces.

You can also read in files created by Filer's Choice and
Planner's Choice and incorporate them into reports or use
the Filer's Choice data to form a mailing list.

Writer's Choice is  probably  one o f  the easiest word
processors I  have ever used (there's always a help key in
reach i f  you get stuck) yet i t  possesses some complex

S O F T W A R E  R E V I E W

A tr io o f  packages for the home or small
business user it i n c l u d e s  a word

processor, database and spreadsheet
program that can be used separately or

in t h r o u g h  COMMon files.
By Tony Hetherington
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W r i t e r ' s  C h o i c e  •

N r i t e r ' s  C h o i c e  i s  t h e  w o r d  p r o c e s s i n g
p a r t  o f  t h e  P e r s o n a l  C h o i c e  C o l l e c t i o n .
I t  i s  b o t h  e a s y  t o  u s e  a n d  p o w e r f u l  — . -W i t h  c om m a nds  t o  s e t  h e a d e r s  a n d  . . . . .
f o o t e r s ,  l i n e  s p a c i n g ,  t a b  s e t t i n g s  a n d
c h a r a c t e r  j u s t i fi c a t i o n  a s  w e l l  a s
c h e c k e r . .
S p e l l  R i g h t  a  5 0 , 0 0 0  w o r d  s p e l l

How y o u  c a n  a v i d  t h o s e  a n n i y i n g  -
s p e l l i n g  m i s t a k e s  b y  s a v i n g  y o u r
dor um ont  a n d  r u n n i n g  i t  t h r o u g h  S p e l l
R i g h t  w h i c h  h i g h l i g h t s  i n r o r e r t  w o r d s  .
a nd e v e n  s e a r c h e s  f o r  w h a t i t  t h i n k s  y o um e a nt  t o  w r i t e .

IMINIE3MMIKEINIANII r o m e n a m e n t i m o s s a l i s i l l

I unctions and commands. F or  example, the search and
replace command 'the' w il l  fi nd ' the' and 'The' but the
command Vthe '  is  even more powerful as i t  fi nds par t
words such as 'there' and 'whether'.

Once you've created your letter, memo or article vou can
preview to see what it will look like on paper and then check
it w ith  the impressive Spell-Right and get a  wor d and
character count.

Spell-Right is  supplied on a separate disk so you must
save your document and then load it  in for  checking. The
Spell-Right disk is  double-sided and both must be used in
turn to check words that begin with letters between A and N
and 0  and Z. This takes a while particularly if  you've added
your own dictionary to the 50.000 words that are already
checked.



Once the program has finished it highlights any words it
can't find. These can be altered, ignored or added to another
dictionary. I f  you don't know how to spell a word you can
have another go. and have that checked or you can even get
Spell-Right to list all the similar words it can find for you to
choose between!

• n i t s  S o l d 2 3 4 . 0 0 2 8 1 . 0 0
P r i c e 1 2 . 4 6 1 2 . 4 0
T o t a l 2 9 1 5 . 6 4 3 5 5 8 . 8 0

• Tax a t  ( 1 0 Z ) 1 I 8 6 . 2 6 1 4 2 3 . 5 2
1 1
11  a g e s 9 0 0 , 0 0 9 0 0 . 0 0
12
1 3  e d u c t i o n s 2 0 6 6 , 2 6 2 3 2 3 . 5 2

4 r o fi t / L O S S 8 4 9  •381111,raci•Pfe-1:1e-

Filer's Choice

Every integrated package needs a database program to store
and organise information so that it can be updated, sorted
into order and then printed out by the word processor.

A Filer 's  Choice database consists of  records that are
created by typing on a screen and can be between 20 and 80
lines long. To create a database you simply have to type on
the screen the records you want to keep and then save them
to disk. You can then add new entries, delete records or edit
existing ones, sort the whole fi le into alphabetical order (to
whatever is defined at field I ) and search for a specific record
or group of  records by setting greater than and less than
parameters.

Once you have the information stored in a format that's
easily edited and updated you'll want to do something with it
such as create mailing lists and pr int out labels and other
reports or  lists. Creating a report is  easy as the program
presents you with a list of the fields in each record in your file
and all you have to do is put them in the order you want them
on your form. You don't have to include all of them (indeed
a useful pr intout is a lis t o f  phone numbers) and you can
signal the computer to print more than one on the same line.
This report or print out can then be displayed on the screen,
saved to disk to be used with Writer's Choice or printed out
directly.
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Planner's Choice

Planner's Choice is  t he  th ir d  a n d  fi na l pa r t  o f  this
application program package and features a fully  fledged
spreadsheet program for planning your finances and asking
those 'what i r  questions. What if  VAT goes up, what if  the
cost of  disks doubles, what i f  I sell 20% more games, what
will happen to the price Mega Game 3? The answers and
many more can be posed and answered by a spreadsheet

S O F T W A R E  R E V I E W

CE LL A C , 1 5  2 8 5 6 3  BY TE S  R E C A L C

J a nua r y  F e b r u a r y

The uses and applications o f  a word processor and a
database ar e obv ious  bu t  w h o  would use o r  need a
spreadsheet? The answer is  that you don't need a multi-
million pound budget to gain from using a spreadsheet. Club
treasurer's, compar ing investments o r  home a n d  t a x
accounts are all made easier by using a spreadsheet and even
if  you're planning to run your own business, a spreadsheet
printout will impress the bank manager.

Unfortunately, the spreadsheet screen looks daunting
with only a few lines that outline the cells of the programmes
work space. By  using the Planner's Choice manual you'll
learn that each of  these cells can contain text (a heading so
that you understand what's going on), figures and formulas
to add up the contents of other cells or perform calculations.
With these you can add up the subscriptions you've received.
deduct the heating and lighting bills  and rent of  your club
house and fi nd out how much you've got left for  trips or
equipment and see whether this  fi gure is  increasing o r
decreasing, in which case you'll have to increase your subs.
Similarly, a businessman can calculate profits, expenses and
wages to set prices to keep the taxman at bay and be ready
for any crisis such as the Chancellor deciding to put up beer_
petrol or VAT.

By changing a  single fi gure you can create a  whole
different set o f  circumstances which the  program can
recalculate in seconds giving you the new results and a jump
ahead of the opposition.

Once your spreadsheet is complete you can either save it
to disk and incorporate it into a word processor document or
print it  out indiv idually  directly from Planner's Choice.

The Personal Choice Collection is  a powerful t r io o f
packages that will put your C64 to work. There is also Cl28
versions that load automatically from disk that basically
extend the screen size f r om 40  t o  80  characters. T he
collection is a little expensive at 09.95 but does contain all
you need to write documents and check the spelling, store
information and get your finances into shape. The packages
are easy t o  use and ar e supported b y  some superb
documentat ion_

Touchline:
Name: The Personal Choice Collection, Supplier: Personal
Choice Software. Tel: 01-431 1101. Machine: C64. Price:
1:69.95.
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available return it within your statutory 28 days for full refund, wet are that confident.
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•  DIS CIV ION•
•  FTC . .  ITC . ,  FTC.

Freeze Machine W M  D is k  1
/ 3 . 0Latest v e r s iona l  the  disk tha t complements  the  us e  of the  Freez e

Machine. Includes well over 30  routines. Allows the complete teenster
to disk  of m • ny  programs tha t load e x tr •  pa r ts  a t  the  ga ins  Frog-
,  t h i •  ones the standard cartridge cannot handle) . Includes many
of the  la te s t popula r  t i t l e .  l ik e  l a s t  N in l •  &  Guns hip p lus  m a ny
"standards" like Wor ld Games & S upercycle A v e r y  us • ful addion to
your Freers. Machine
Upgr ades : C 2 .0 0

It I S ve ry e a sy lo  use  a nd
very  s uc c es s fu l
Our te sts have  prove d thatDoubler ca n a chie ve  100%
success

ONLY E 7.951

M any  thous ands  o f  r eid popu lar  p r oduc t hav e been s o ld
and sales c on tinue  to  fl Otins ti. Wh y ?  We  th ink  because i t
is the  bes t p r odur t Of i ts  ty pe. Cons is t:0N o f har dwar e al io
software it  uses a  unique method controlled b y the
software that M ows you to produce perfect backups Of
your t p e  software

1541 Physical Exam
Ha v e  y ou ge t

A l i g n m e n t  p r o b l e m s
II to  you need thr5 package Contains digital alignment
disc a n d  dr ive famit d iagnov s  s oftwar e tha t a l lows  y ou  to
check ° a r m e e  read ahrrhem
*CHECKS RADIAL ALIGNMENT*afar= SPIED
* OM OC S SI LT  AN D  CLAM PI NG*1140DOUGN larstwurnoon
*INCLUDES OtesT 5TOPS

Send chequeiiP 0 or Access/Visa oetails
By phone with Access Visa no
Government, educational & PLC orders welcome
Same day despatch whenever possible
All otters subject to availability I  &OE
Callers welcome. open 6 days 9 30- S.30
Next day delivery on any item CS CHD

Also el; 1756 P•rshore Rd., Colleridge,

H o w  t o  o r d e r
a v f a s h a a r n  M i c r o ' s
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PRINTERS FOR
BUSINESS

Ne w  LO W  pr i ce
inClUdeS 2 Spare
ribbOnS FR E E !
(varue 113_90)

SPECIAL OFFER: PRICE NOW INCLUDES DOLPHIN COPY
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• LOAD speed 25x normal (PRO)
• SAVE sp e e d  12X n o rm a l ( F AG)
• LOAD speed 12x normal (SEQ)
•SAVE speed 8x normal (SEO)
•LOAD/SAVE 3x normal (REL)1 • Easy & fest DOS commands
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•Enhanced screen edflor
j • Drives centronics printer
l'•Extra BASIC commends
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•Ver y quiet
• External 8.'9 switch
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• Handles disk turbos
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One reviewer  s a
,
d,  t h e  
o n l y  
t h i n
g  
I

G  reat value c o u l d  fi nd wrong with It was that  theL sticker was on crooked".

The established standard parent operating system for the 6 4
,
1 2 8  a r i d  d i s k  
d r . v e  N o w  
i n  u s e

w t . most of the top soltware h0,..mes tncluding Grem lin . Software Pro jects,  Tha lamus. COIL
Alligata, Su p e r io r  . l c .  s i c  a s  wel a s  many of the top independanr software programmers
The speed a -c efficiency •  incredible. whO would betwire that the hurnbk, old 1541 coo d load 202
blocks in  lass than 5 sacs i t  ,s compatible with the rratority of convnercial software and can be
switched Out when neCOSSary On e  of the real pleasures of using this system is to use it with the
likes or Easystriol 8 Superbase to speed up both the normal loading and Ow sequential fi les
ItS important in point out that this ,s achieved us rig standard CRM disk tOrMal arid nor a special
system. therefore you ca r still use your existing disks

COMPUTERS
Do n ' t  b u y  a  1541C wh e n  yo u
can b u y th is compact ,  re lia b le
& modern  drive fo r less money!
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MO RE  compatible than 154/ C

SEE RAVE REVIEWS
IN ALL THE  MAG S

his is the class printer in it's price
alegory. The perfect choice for
Commodore owners because the
interface is changeable. So buy
with the 64128 cartridge then if
you change computer at a later

date just buy a new cartridge!
In a group test with other popular

printers in the price category such as
Epson, Citizen & OKI What Micro descr-

ibed the NL•10 as T H E  ROLLS ROYCE
OF THIS GROUP". W hy  settle tor less?
(Amiga users order with parallel cartridge,
price includes cable).

THE EFFECT IS STAGGERING.!

INSTALLATION
Pining nvoives filling two sub assembly bowts one in the
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some '645 need a  smelt amount of sodenng

E X T R A .  9, *
V
* I L . A B L
E

User poq a rp o rs
,
o
,  c a r d  
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l
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9
6

Kernel for '128 in '128 mOde t  9.95
Second dnve assembly E  9 5
Dolphin Copy tselectloo of copiers includes vmy powerful
nbbler. extra fast unprotected and selecove i •  E  7 95
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COMBINATION OFFER!SPECIAL  INTRODUCTORY

159.95 2 .  179.95
& la test  Freeze Frerne

Exce le tsto r•PRICE

'Auto single sheet
teed
Tractor & Friction
teed

•"Front Paner
mode selection

•Interchangeable
ittace cartridges
Double & Quad
height characters

'Low cost cut
sheet teed

•Superb "N1.0"

c i
1=• t a  1...1c  t

DIS K  N OTC H E R  0 o u b l  y o u r
d se ca p a cit y. a llOwS you  t o
e a sily &  a ccu ra t e ly  cu t  a
second write protect notch C  4 .9 5

POWER PAC K Pe pla C e me h!„Dow*
, 
p a
c k  
t
o  
S
i
t  
6
4
1
2
8
_  
Z
q
.

AZI M ATE 3 0 0 0 . Check and
adiust C8IVICaSSette head a ig-
nreent Las!e to u se .. E 6 , 9 5
MOTHERBOARD S slot with
either a ll upright  o r with  one
s:r a O r  thro• fo r modem use .
p le a se  s t a t e  t y p e  w h e n
ordering E  2 8 , 0 0
XETEC SLIPERORAPHIX.
The beat Centronics l a c e  for

OK buffer downloadable
fonts etc ve ry good E 6 9 . 9 5
D AT A R EC O R D ER . C R M
co m p a t  b e  t y p e  S a m e
Der'ormance etc. as C2N,1531
bar cheaper and with pause._ C24.95
1541C D I SK DRI VE WO  will
sell you one but why riot buy an
Excele•ator. le ss money ancL
many advantages_ L
1 8 9
•
9 5

We h a v e  a  g o o d  s t o c k  o f
Commodore related equipment. I t
you don't  s e e  w hat you w ant
please give us a call

AMIGA 500

E ) i s k • 45c
13 c x , w

In stock   4 6 9 . 0 6
(price includes 5 ch.kslu l l  ot demos W I

Philips CM8833 tSTEREC)
Monitor to suit A 5 0 0  e  279.00

(Price inc ludes  cable to  suit 1
5ttt, both !c l o th .  lor ,

25 b u lk packed O S.
,
0 0  d i s k s
With sle e ve s,  w ip  la b s a n d
tabets G o o d  q u a lit y &  lu l ly
guaranteed E 1 3 . 9 5
25 d i s k s  •  b o a  D isks  a s
above p lus SO capacity locking
storage box C 2 2  9 5
25 disks •  box As previous
offer but with 100 capacity lOck-
ing box A  very poputar offer__ t  2 4 .9 5
50 ca p e ciiy b o x High  quality
lochab'e d isk stozage Smoked
per Sarrx top. . . . . . . . . . .  E 10,95
100 c•paci ty box lar ger
capacity verson of 2 - 1 3 , 9 5

In Australia contact: Micro Accessories of SA_  Uni t 8, Hewil lson Rd, Elizabeth West.  S. Autralia 5113. Tel :  (08) 287-0191
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commonplace within game programs.
Such messages can range from game
instructions to amiable slanders about
friends a n d  o t h e r  programmers .
Here's a routine that allows you to
scroll a message up to 255 characters
long across the top of  the screen.

Drawing borders and lines, and
doing it quickly, is very important in
games writing. So. I've also presented
a routine that enables you to plot small
blocks extremely quickly at any point
on the screen_

Get It Scrolling

The r o u t in e  presented he r e  f o r
scrolling messages is nothing to jump
up a n d  d o w n  a n d  s hout  about .
However i t  is  a simple but effective
lay o f  producing your own scrolling

messages.
As usual there are three programs

associated w i t h  t he  message scroll
routine. F irs tly , we have the Basic
loader, c alled 'MESSAG E L O AD -
ER'. This  routine holds the necessary
machine code w ith in  Basic  D A T A
statements. These are then PO KEd
into the correct area of memory when
the program is  R U N .  T he second
listing, ' MESSAG E M / C ' ,  i s  a n
assembly version o f  the program so
that those of you interested in machine
code can see how the program works.
The t h i r d  r o u t in e ,  ' M E S S A G E
DEMO', is  a  s imple demonstration
that shows the program in operation.

P R O G R A M M I N G " ,

Arcade
Action

Producing your Own scrolling messages and plotting on
the screen.

By Tony Crowther

Using The Routine

The scrolling is extremely simple to use
and should cause you no problems. It
does require the IRQ  D AT ABASE
routine to be in memory before you
RUN. For those of you who missed the
IRQ DATABASE in the March 1987
issue o f  Your  Commodore 1  have
included it here. To use the routine you
should follow this procedure:
I) POKE 839.0
2) Clear the screen.
3) Pr int the message on the screen (255

characters long).
4) Type S Y S  50817,  C O L O U R .

SPEED.
5) Clear the screen.
6) POKE 839. 1 to return the message

on.
The values f o r  CO LO UR are the
normal colour codes as described in
your manual.
SPEED should be between 0 and 8,
where 0 means stop and 8 is fastest.
I f  you are still unclear as to what you
should d o  read the example —  i t
should make things clearer.

Screen Plotting

The second routine presented here
allows y o u  t o  p lac e a  quar ter -
character sized block, 4 x 4 pixels, at
any specified position on the screen in
any colour.

At fi rs t glance this  routine w i l l
appear t o  be o f  litt le use in  arcade
programming, however it will become
invaluable when drawing borders or
lines on the screen.

YOUR COMMODORE oetober 1987
52

Once again three programs are
presented. T h e  fi r s t .  * P L O T
LOADER', is the Basic loader for the
PLOT routine. The second program,
'PLOT M / C ' ,  is  the machine code
version o f  the program. As  usual a
demonstration i s  inc luded. ' PL O T
DEMO', showing the program in use.
The syntax  f o r  th is  rout ine i s  as
follows:
SYS 50616. X.  Y. COLOUR
where X  is the range 0-79 and is the
horizontal co-ordinate for the dot. Y is
in the range 0-49 and is  the vertical
co-ordinate of the dot.
Colour is a standard colour code (0-15).

Brought Forward

In the last gripping episode I set you a
couple o f  tasks to  perform with the
routines that I had already published. I
am sure that you all managed to carry
out the  specified tasks without too
many problems. J us t i n  case y ou
didn't. I  hav e inc luded her e m y
versions of the programs.

The fi r s t  p r o g r a m  ' D E M O
EXTENSION', links together the two
sprite routines  a n d  produced an i-
mated, mov ing sprites. The second
routine, ' H EL I  D EM O '  moves last
month's sprite around the screen.

If you couldn't get your own sprites
moving then following these programs
through should make life easier.

REMEMBER before you RUN any
of these programs you must have the
relevant routines f r om my  previous
articles in memory or  your computer
will crash.
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; * * t * * * * * * * * * * * * * * * * * * * * * * * * * 1 0 1 (
; C . * *  S C R O L L I N G  MESSAGE 2 1 t * *

1540
1550 PROG2

360 DATA 0 , 3 . 2 4 0 , 0 , 3 , 2 4 0 , 0
370 DATA 1 . 2 2 4 . 0 . 1 . 2 2 4 . 0 . 1
380 DATA 2 2 4 , 0 , 0 . 2 2 4 . 0 . 0 . 9 6

1020 ; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1560 LDA FLAG ; SWI TCH O N/ O FF
1030 1570

230 REM *  ' S P R I T E  MOVER

BE0 E X I T

85

1040 JUMPTD 4 9 2 4 0 ;J MP TA B L E 1 0 0

2 * * *

INC RASTCO ;RASTER CO UNT
1050 DASIC1 = 4 4 7 9 7

410 DATA 0 . 0 , 0 , 0 , 1 2 8 , 0 . 1

5.190

120 REM *  A  SPRI TE ACROSS TH

LOA RASTCO

66

1060 1 A 3 I C2 — 4 4 / 2 6 1600

250 POKE 53280  . 0

DEO NEXTPG

BE

1070 DASIC3 ,  4 7 0 9 S

260 POKE 53281  . 0

1610

430 DATA 0 , 1 5 , 1 9 2 , 0 , 1 5 . 1 9 2 . 0

LDA # 2 0 0 ;RE—SET XSCRO LL
1080 PAGE = 2 0 1620

140 REM *

STA XPOS

1SPRITE MOVEMENT DEMONSTRAT1

1090 DATA = 4 0 5 7 2

N'

1670 LDY FLAG1 ;POSSION I N  DA TA
1100 COLOUR = 4 0 8 3 1

40

1640

80

LOX * 0
1110 SPEED = 4

0
5 3
0

16S0 LOOP2

160 REM * NOTE, THE  FOLLOW1N 08

1120 FLA61 = 4 0 5 2 9 1660 I DA COLOUR :STORE COLOUR O N
1170 XFLAG = 4 0 5 2 0

PROGRAMS MUST HAVE

1670

310 DATA 0 . 0 . 0 . 0 , 0 . 0 , 0

ETA COLSCR.X ;SCREEN
1140 RASTCO = 40527

320 DATA 2 4 8 , 5 6 , 3 . 2 5 5 . 2 4 4 . 3 1

1680

6 , 127

LDA DATA.Y OTOPE DATA ON
1150 TEST = 4 0 5 2 6

480 DATA 2 5 2 . 0 . 2 5 5 . 2 4 0 . 0 . 3 . 1

1690

THI S *

STA SCREEN.X ;SCREEN
1160 SCREEN — 1 0 2 4

190 REM *

1700 INY

69 490 DATA 0 . 1 4 , 0 , 0 . 0 . 0 , 0 . 0

1170 FLAG 1339

82

1710

C2

INX

77 200 REM *

1180 COLSCR 5 5 2 7 6 1720 CPX 4040

00

1190 RASTER = 5 Z 2 6 6 1730 PNE LOOP2
1200 XPOS = 5 7 2 7 0 1740 LDA * 2 5 5 ;RE—SET CO UNT
1210 IROOLIT = 6 0 0 3 3 1750 S r A RASTCO
1220 = 50E117 1760 LDA # 2 5 5 : NEXT RA S TE R A T  2 5 5
1230 1770 STA RASTER
1240 PROG1 17S0 RTS
1280 JSR B A S I C ' ;GET COLOUR 1790 NEXTPG
1260 J SR D A S I C 2 1000 LDA : NEXT RA S TE R A T  5 61270 JSR DASI C3 1 8 I o ETA RASTER
1280 LDA PAG E 1020 LDA XFLAG ;ADD S P E E D TO  X S P O LL
1290 STA COLOUR 18ZO SEC
1300 JSR P A S I C1 ;GET S P E E D 1840 SBC SPEED
1710 JSR B A S I C 2 1050 PPL NEXT2 ;CHECK DTI

-  81720 J SR S A S I C 3 1860 CLC
137,0 LDA PAG E 1070 ADC 1

,
1
8

1340 CMP 4 9 ;CHECK FO R 0  MAX 1080 NEX72
1350 BCS E X I T 1890 STA XFLAD
1360 STA S P E E D 1200 ETA XPOS
1370 LDA 4 <P RO S 2 ; CHA I N P R 0 5 2  TO  I R O 1910 LDA XFLAG

STA J UMP TR 1920 SEC
1T.90 LDA 4 P R D S 2 1970 SPC SPEED
1400 STA J UMPTIc +1 1940 BPL NEXT7
1410 LOX 4 / 1950 INC FLAG1
1420 S I X  ) (FL A G 1960 NEXTZ
14170 LDX 4 0 1970 PLA ;REMOVE ' J S R '  FRO M
1440 STX P A S TE D 1900 PLA ;STACK
1450 S I X  FL A C 1 1990 JMP IROOHT ;JUMP OUT OF I RO1460 LOOP1 2000 .END1
1470 LDA SCREEN,X ;STORE MESSAGE 1 0
1490 STA DATA. X :MEMORY
1490 INX

EINE LOOP1
1510 EXIT
1520 RTS
1570 ;

PROGRAM S P R I T E  DEMO AO

53

210 REM *  ' I R O  DATABASE'

220 REM •  ' S P R I T E  ANI M L

2A
91
FD

360 DATA 0 , 3 . 2 4 0 , 0 , 3 , 2 4 0 , 0
370 DATA 1 . 2 2 4 . 0 . 1 . 2 2 4 . 0 . 1
380 DATA 2 2 4 , 0 , 0 . 2 2 4 . 0 . 0 . 9 6

8B 100 REM OAD * BD 390 DATA 0 . 0 . 3 2 , 0 , 0 , 0 , 0 , 0
A3 230 REM *  ' S P R I T E  MOVER 3E 400 REM * * *  DATA FOR SPRI TE

85 110 REM • DEMONSTRATION OF M LOAD' * 2 * * *
OVING * 1F 240 REM BA 410 DATA 0 . 0 , 0 , 0 , 1 2 8 , 0 . 1

B9 120 REM *  A  SPRI TE ACROSS TH 66 420 DATA 1 2 8 , 0 . 3 , 1 2 8 . 0 , 7 . 1 9 2
90 250 POKE 53280  . 0

BE 130 REM * SCREEN USI NG ROUTI 6D 260 POKE 53281  . 0 88 430 DATA 0 , 1 5 , 1 9 2 , 0 , 1 5 . 1 9 2 . 0
NES BA 280 PRI NT"1CLR. DOWN8, C5. SPC6

A9 140 REM * FROM 'ARCADE ACTI O 1SPRITE MOVEMENT DEMONSTRAT1 48 440 DATA 1 5 , 1 9 2 , 0 . 1 5 . 2 2 4 , 0 . 1
N' ON" 5

30 150 REM * 40 290 REM * * *  THI S  I S  THE SPRI 80 450 DATA 2 2 4 . 0 . 7 , 2 4 0 , 0 , 7 , 2 4 0
TE DATA * * *

IF 160 REM * NOTE, THE  FOLLOW1N 08 300 REM * * *  DATA FOR SPRI TE 43 460 DATA 0 , 3 , 2 4 8 , 5 6 . 3 . 2 5 5 . 2 4
ONE * * * 4

ED 170 REM * PROGRAMS MUST HAVE DC 310 DATA 0 . 0 . 0 . 0 , 0 . 0 , 0 AS 470 DATA 3 1 . 2 5 5 , 2 5 5 , 6 3 , 2 5 4 . 5
BEEN * 98 320 DATA 2 4 8 , 5 6 , 3 . 2 5 5 . 2 4 4 . 3 1 6 , 127

33 180 REM * RUN BEFORE YOU TRY , 255 16 480 DATA 2 5 2 . 0 . 2 5 5 . 2 4 0 . 0 . 3 . 1
THI S * 114 330 DATA 2 5 5 . 6 3 . 2 5 4 . 5 6 , 1 2 7 , 2 92

CO 190 REM * DEMO. 5 2 . 0 69 490 DATA 0 . 1 4 , 0 , 0 . 0 . 0 , 0 . 0
82 340 DATA 2 5 5 . 2 4 8 , 0 , 7 , 2 4 8 , 0 , 2 C2 500 REM * * *  POKE SPRI TE DATA

77 200 REM * 9 I N T O  I R M A
00 350 DATA 2 4 0 . 0 . 1 , 2 4 0 , 0 , 3 , 2 4 0 35 505 REM • * *  SPRI TE POSI TI ONS
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P R O G R A M M I N G ' .

128/ 9 • * * 18 3 8 0  SYS 4 9 1 5 2  : R E M  START T 64 2 1 2  PRI NTAS"*  S Y S 4 9 1 5 3 ( S P C434 5 1 0  FOR X  -  0  TO 1 2 7 HE I RO ] . . . O FF[ S P C4 I * "
EC 5 2 0  READ A CE 3 9 0  POKE 8 3 8  . 1  : REM SWITCH 29 2 1 3  P RI NTA S "* ( 5 P C2 4 I * "
22 5 3 0  POKE X  •  (  1 2 8  *  6 4  ) ON SPT ANI M 44 2 1 4  PRI NTAS

A 28 4 0 0  POKE 8 3 7  , 1  : REM SWITCH
E3 5 3 5  NEXT X ON SPT MOVE 39 3 0 0  L I  1 . 0 0  F O R  I  4 9 1 5 2  T
6C 5 5 0  POKE 2040 , 128 ; REM POI NTE F2 4 1 0  POKE 2040  4 1 . 1 2 8 0 4 9 3 0 0  STEPS : T  : F O R  JR FOR SPT 0 CO 4 2 0  POKE 5328741. 1+1 ; REM SET 0 TO 7  : READ A
CA 5 6 0  POKE 2041 , 128 ; REM POI NTE SPT COLOUR E6 3 0 2  POKE I 4 J  , A : T  T  +A : N D (

R FOR SPT 1 D6 4 3 0  POKE 5 3 2 6 9 . 2 5 5  ; R E M  SWI I  J : READ A : 1 F A <>T THENPRI NT
A2 8 0 0  SYS 49152: REM TURN ON I R TCH ON SPT "ERROR I N  L I NE  " L I  ; E NDa DBASE D2 4 4 0  REM "  S E T UP NO.  O F ANI 05 3 0 2  L I  4 1 : N E X T  I
3E 8 1 0  POKE 8 3 7 , 1 :  REM TURN ON NATIONS * * *

SPRITE MOVE 3A 4 5 0  FOR I  . •  0  TO  7
91 8 2 0  POKE 53269. 255 : REM ENABL CE 4 6 0  SYS 5 0 4 8 0 . 1 . 1 2 8 . 3 . 1 * 2 4 4

E SPRI TES 3C 4 7 0  NEXT I
75 8 3 0  POKE 53287 . 15 : REM SET SP 46 4 8 0  REM * *  START SPRI TES NOV PROORAM:MESSAGE LO ADER

RI TE COLOUR INC " *
FB 8 4 0  SYS 5 0 1 8 0 , 0 , 2 0 . 2 0 0 , 0 , 3 , 1 86 4 9 0  FOR I * . 0  TO 7

500;REM S T A R T  THE MOVEME
NT

71 5 0 0  SYS 5 0 1 8 0 , 1 . 9 0 , 1 0 0 +1 * 1 0 ,
0 . 1 , 4 - ( 1 / 2 ) , ( 1 4 1 ) * 1 6 76 1 0 0  DA TA 3 2 , 2 5 3 , 1 7 4 , 3 2 , 1 3 8 . 1 7

EB 8 9 0  POKE 838 . 1 : REM TURN ON A D4 5 1 0  NEXT I 3 . 3 2 , 2 4 7 , 1 0 8 1
NIMATION 3D 1 0 1  DA TA 1 8 3 . 1 6 5 . 2 0 . 1 4 1 . 8 3 . 1 5

58 9 0 0  SYS 5 0 4 8 0 . 0 , 1 2 8 . 2 . 2 5 : RE M 8 , 3 2 , 2 5 3 . 1 0 3 5
START THE MOVEMENT OF SPRI PROGRAM: I RO  DATABASE 03 1 0 2  DA TA 1 7 4 . 3 2 , 1 3 8 , 1 7 3 , 3 2 , 2 4

TE. 7 , 1 8 3 . 1 6 5 , 1 1 4 4
OC 1 0 3  DA TA 2 0 „ 2 0 1 . 9 . 1 7 6 , 3 5 , 1 4 1 ,

8 2 , 1 5 8 , 8 2 2
PROGRAM: DEMO EXTENSION 07 1 0 0  DA TA l 2 0 . 1 6 2 . 0 , 1 6 9 . 0 . 1 5 7 ,

98 1 0 4  DA TA 1 6 9 . 1 9 4 . 1 4 1 , 8 8 , 1 9 2 . 1
6 9 , 1 9 8 , 1 4 1 , 1 2 9 2

6 3 , 3 . 6 7 4 D2 1 0 5  DA TA 8 9 , 1 9 2 . 1 6 2 . 1 . 1 4 2 . 8 0 .
81 1 0 1  0 A TA 2 3 2 . 2 2 4 . 1 9 2 , 1 4 4 , 2 4 8 ,

162 , 0 , 169 , 1371
158 , 162 . 986

80 1 0 6  DA TA 0 , 1 4 2 , 7 9 , 1 5 8 , 1 4 2 . 8 1 ,

88 1 0 0  REM

89 1 0 2  DA TA 0 . 1 7 0 , 1 5 7 , 0 , 1 5 7 , 1 5 7 ,
0 , 1 5 8 , 7 9 9

92 1 0 3  DA TA 1 5 7 , 0 , 1 5 9 . 2 3 2 . 2 0 8 , 2 4

158 , 189 . 949
89 1 0 7  DA TA 0 , 4 , 1 5 7 , 8 4 . 1 5 8 , 2 3 2 , 2

08 . 247 , 1090
4 . 1 6 9 , 8 1 , 1 2 5 0 F3 1 0 8  DA TA 9 6 , 1 7 3 , 7 1 , 3 . 2 4 0 . 2 5 0 ,85 1 1 0  REM *  DEMONSTRATION OF M BA 1 0 4  DA TA 1 5 7 , 8 8 . 1 9 2 , 1 6 9 . 1 9 2 . 1 238 . 79 . 1150WI NO * 5 7 , 8 9 . 1 9 2 . 1 2 3 6 CF 1 0 9  DA TA 1 5 8 . 1 7 3 . 7 9 , 1 5 8 , 2 4 0 . 3OE 1 2 0  REM *  AND ANI MATI NG SPRI 43 1 0 5  DA TA 2 3 2 . 2 3 2 . 2 3 2 , 2 2 4 , 3 0 , 1 9 , 1 6 9 . 2 0 0 , 1 2 1 6TES 4 4 . 2 3 9 , 1 6 9 , 1 5 0 2 A4 1 1 0  DA TA 1 4 1 , 2 2 , 2 0 8 , 1 7 2 , 8 1 . 1 564 1 3 0  REM *  USI NG ROUTINES FRO

78 1 4 0  REM *  ' ARCADE ACTI ON' .

38 1 0 6  DA TA 0 , 1 4 1 . 1 4 . 2 2 0 , 1 6 9 , 8 2 ,
141 . 20 , 787

76 1 0 7  DA TA 3 . 1 6 9 . 1 9 2 , 1 4 1 . 2 1 , 3 . 1

8 , 1 6 2 , 0 . 9 4 4
52 I I I  DA TA 1 7 3 . 8 3 . 1 5 8 , 1 5 7 . 0 , 2 1 6

. 1 8 5 . 8 4 , 1 0 5 6*

3D 1 5 0  REM *
6 9 . 0 , 6 9 8

70 1 0 8  DA TA 1 4 1 . 1 8 , 2 0 8 , 1 6 9 . 2 7 , 1 4
38 1 1 2  DA TA 1 5 8 . 1 5 7 , 0 , 4 , 2 0 0 , 2 3 2 ,

224 , 40 , 1015
1 , 1 7 , 2 0 8 , 9 2 9 5E 1 1 3  DA TA 2 0 8 , 2 3 8 , 1 6 9 , 2 5 5 , 1 4 1 .I F 1 6 0  REM *  NOTE.  THE  FOLLOWIN 28 1 0 9  DA TA 1 6 9 , 1 . 1 4 1 . 2 5 . 2 0 8 . 1 4 1 7 9 , 1 5 8 , 1 6 9 , 1 4 1 7• . 26 . 208 , 919 C7 1 1 4  DA TA 2 5 5 . 1 4 1 . 1 8 , 2 0 8 . 9 6 , 1 6

ED 1 7 0  REM *  PROGRAMS MUST HAVE 4A 1 1 0  DA TA 8 8 , 9 6 , 1 6 9 . 1 . 1 4 1 . 2 5 . 2 9 , 5 8 . 1 4 1 , 1 0 8 6
BEEN 0 8 . 3 2 , 7 6 0 63 1 1 5  DA TA 1 8 , 2 0 8 . 1 7 3 , 8 0 , 1 5 8 , 5 6

33 1 8 0  REM •  RUN BEFORE YOU TRY 80 I I I  DA TA 8 1 , 1 9 2 , 3 2 , 8 1 . 1 9 2 , 3 2 . , 2 3 7 . 8 2 . 1 0 1 2
THI S 81 , 192 , 883 E2 1 1 6  DA TA 1 5 8 , 1 6 , 3 , 2 4 . 1 0 5 . 8 , 1 4CO 1 9 0  REM *  DEMO. 19 1 1 2  DA TA 3 2 . 8 1 , 1 9 2 . 3 2 , 8 1 , 1 9 2 , 1 , 80 , 535

3 2 . 8 1 . 7 2 3 A2 1 1 7  DA TA 1 5 8 . 1 4 1 . 2 2 . 2 0 8 . 1 7 3 , 8
77 2 0 0  REM * BC 1 1 3  DA TA 1 9 2 , 3 2 , 8 1 , 1 9 2 . 3 2 . 8 1 , 0 , 1 5 8 , 5 6 , 9 9 6

192 . 32 , 834 3C 1 1 8  DA TA 2 3 7 , 8 2 , 1 5 8 , 1 6 . 3 . 2 3 8 ,
AO 2 1 0  REM *  ' I R Q  DATABASE' 90 1 1 4  DA TA 8 1 . 1 9 2 , 3 2 , 8 1 , 1 9 2 , 7 6 , 8 1 . 1 5 8 , 9 7 3

4 9 , 2 3 4 , 9 3 7 F3 1 1 9  DA TA 1 0 4 . 1 0 4 , 7 6 , 1 2 9 , 2 3 4 . 353 2 2 0  REM *  ' S P R I T E  ANI M L 88 1 1 5  DA TA l 2 0 , 1 6 9 , 4 9 . 1 4 1 . 2 0 , 3 , 2 , 2 5 3 . 1 7 4 , 1 1 0 6OAD' • 169 , 234 , 905 2B 2 0 0  POKE 5 3 2 8 0
A3 2 3 0  REM •  ' S P R I T E  MOVER 67 1 1 6  DA TA 1 4 1 , 2 1 , 3 , 1 6 9 . 1 . 1 4 1 , 1

,0
29 2 0 1  POKE 5 3 2 8 1LOAD' •

1F 2 4 0  REM
4 , 2 2 0 , 7 1 0

47 1 1 7  DA TA 1 6 9 , 1 2 1 . 1 4 1 . 2 5 , 2 0 8 . 1

.0
5C 2 0 2  P RI NT" [ CL R. C5 I "
40 2 0 3  A$  " ( S P C 6 ) "

9D 2 5 0  POKE 5 3 2 8 0  . 0
6 9 , 2 4 0 , 1 4 1 , 1 2 1 4

97 1 1 8  DA TA 2 6 , 2 0 8 . 8 8 . 9 6 , 1 6 9 , 1 6 9
1A 2 0 4  PRI NTAS

* * . * * * * * * * "
6D 2 6 0  POKE 53281  , 0
4D 2 7 0  P RI NT" ( CL I I ) "
81' 2 8 0  PRI NT"(HOME, DOWN8, C5, SPC

6I SPR)TE ANI MATI ON DEMO"

. 173 , 141 . 1070
2B 2 0 0  POKE 53280  , 0
29 2 0 1  POKE 53281  , 0
5C 2 0 2  P RI NT" [ CL R. C5 I "

01 2 0 5  PRI NTAS"* I SPC241* "
86 2 0 6  PRI NTAS"* (SPC5I MESSAGE S

CROLLISPC51* "
86 2 0 7  PRI NTAS"* (SPC5I MEM. 50817

DD 2 9 0  REM * *  S E T UP THE SPRI TE
SHAPES • *

40 2 0 3  " ( S P C 6 i "
IA 2 0 4  PRI NTAS

- 5 0 9 7 3 I S P C4 I * "
06 2 0 8  P RI NTA S " * I S P C2 4 I "

32 3 0 0  FOR I  3  TO  6 4 * 3 81) 2 0 9  PRI NTAS"*  POKE 8 3 9  . 1 ( S PE l  3 1 0  POKE 1  4 (  1 2 8  * 6 4  )  , 2 5 5 01 2 0 5  P RI NTA S "* ( S P C2 4 I * " C1 2 I * "
68 2 0 6  PRI NTAS"* I SPC4I MAI N I RO 28 2 1 0  P RI NTA S "* 1 S P C2 4 1 "

AA 3 2 0  NEXT I PROGRAM[SPC4)*" BD 2 1 1  P R I NTA S "  SYS 5 0 8 1 7  , COL
72 3 3 0  FOR J  3  TO 3 5 8  STEP 8 0 A2 2 0 7  PRI NTAS"(SPC5I MEM. 49152 OUR[ SPC6I ' "

- 4 9 3 0 0 ( S P C4 I * " E7 2 1 2  PRI NTAS"* (SPC11 ] . SPEENS87 3 4 0  FOR I  -  3  TO  21  STEP 3 06 2 0 8  PRI NTAS"* (5PC241* " P C7 ] * "
A8 3 5 0  POKE I + J  + (  1 2 8  * 6 4  )  . 1 2D 2 0 9  PRI NTAS"* [ SPC241* " 29 2 1 3  PRI NTAS"* 1SPC24I * "95 51 2 1 0  PRI NTAS"*  S Y S 4 9 1 5 2 ( S P C4 44 2 1 4  PRI NTAS42 3 6 0  NEXT I 1 . . . O N[ S P C5 1 "
58 3 7 0  NEXT J 07 2 1 1  PRI NTAS"* ( SPC24 I * " A9 3 0 0  L I  = 1 0 0  : FOR I  . •  5 0 8 1 7  T
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18,17

13.15

12,24

141.

92.1

,80,

32.2

250,

40,3

1,15

.216

232,

141.

6.16

8,56

8,14

73.8

238,

34.3

r * i t .

;E 5

)817

, SP

COL

1 . 2 *

7 T

0 50973  STEPS ; T  =0  F O R  3 ,
•0 TO 7  ; READ A

E6 3 0 1  POKE I + J  , A T  - T  +A : NE X
I  J ; READ A : I F  A <>T THENPRI NT
"ERROR I N  L I NE  " L I  : E ND

i 0 5  3 0 2  L I  = L I  4. 1: NEXT I

PROGRAM MESSAGE DEMO

Fl  1  REM SWITCH ON I RO
38 2
5E 3  SY549152
3E 4
6D 5  POKE 5 3 2 8 1  , 0
BI 6  POKE 5 3 2 8 0  , 0
90 9  REM CLEAR SCREEN
30 1 0
72 1 1  P RI NT" ( CL R) " :
36 1 2
08 1 3  REM PRI NT MESSAGE
75 1 4  PRI NT"THI S  I S  THE MESSAGE

TO BE SCROLLED ACROSS THE T
OR OF THE SCREEN.

OC 1 5  PRI NT"TO DO THI S .  F I RS T  C
LEAR THE SCREEN.  THEN PRI NT
THE MESSAGE 2 5 6
-
;

EB 1 6  PRINT"CHARACTERS LONG. TEl
EN

AE 1 7  P RI NT'  5YS50882 .COLOUR
SPEED'.  THEN CLEAR THE SCREE
N AGAI N.  THEN *POKE

A9 1 8  RRI NT"8 3 9 , 1 *  T O  START ' P O
KE839, 0 W I L L  STOP. "

5C 1 9  SYS501817. 7. 2; REM SET UP S
CROLL

5E 2 0  P RI NT" [ CL RI "
69 2 1  POKE839. 1 : R E M  START SC

ROLL
48 2 2  PRI NT"[ HOME, C5, DOWNI O. RI G

HT7ISCROLLING MESSAGE DEMO"
E3 2 3  G0T023

PROGRAM: PLOT LOADER

DO 1 0 0  0 A TA 1 6 0 . 0 , 1 4 0 . 9 9 , 1 5 9 . 3 2 ,
253 , 174 . 1017

9A 1 0 1  DA TA 3 2 . 1 3 8 , 1 7 3 . 3 2 , 2 4 7 , 1 8

1000 :
* * * *
* * * *
* * * *
* A k
* *  
*
*
*
*
*
*
*
*

1010 : * * * * L O W - R E S  GRAPHI C P L O TE R* * * *
1020 ,  * * * * * *  * * * * * * * * * *  * * * * * * * * * * * * * *
1030
1040 B A S I C '
1050 B A S I C2
1060 B A S I C3
1070 PAGE
1080 PAGE1
1090 T E S T I
1100 TE S T2
1110 YSTORE
1120 XSTORE
1130 COLOUR
1140 •
1150
1160
1170 PROG1
1180
1190
1200
1210
1220
1230
1240

-  4 4 7 9 7
= 4 4 4 2 6
= 4 7 0 9 5
= 2 0
-  1 8 3
= 4 0 7 9 0
= 4 0 7 9 1
= 4 0 7 9 2
= 4 0 7 9 3
▪ 4 0 7 9 4
▪ 5 0 6 1 6

JSR BASTC1
J SR B A S I C2
JSR B A S I C3
LDA PAGE
STA XSTORE
CMP * 8 0
BCS ERROR

;GET X  CO-OD

P R O G R A M M I N G  d i

3 . 1 6 5 . 2 0 , 9 9 0
EC 1 0 2  DA TA 1 7 2 . 9 9 . 1 5 9 . 1 5 3 , 9 2 , 1 5

9 , 2 0 0 . 1 9 2 , 1 2 2 6
20 1 0 3  DA TA 4 , 1 4 4 , 2 3 1 , 1 6 9 , 1 2 4 , 1 4

1 . 100 . 192 , 1105
50 1 0 4  DA TA 1 6 9 . 1 9 7 . 1 4 1 . 1 0 1 . 1 9 2 .

1 7 3 , 9 2 , 1 5 9 . 1 2 2 4
2A 1 0 5  DA TA 1 7 0 , 1 6 9 . 1 , 1 5 7 . 1 2 4 . 1 5

9 , 1 6 9 , 0 , 9 4 9
57 1 0 6  DA TA 1 5 7 . 1 1 6 . 1 5 9 . 1 5 7 , 1 4 8 ,

159 , 173 , 93 , 1162
4F 1 0 7  DA TA 1 5 9 , 1 5 7 . 1 0 0 , 1 5 9 , 1 5 7 ,

2 4 8 , 7 , 1 7 3 . 1 1 6 0
97 1 0 8  DA TA 9 4 , 1 5 9 , 1 5 7 . 1 4 0 . 1 5 9 , 1

7 3 . 9 5 , 1 5 9 . 1 1 3 6
CA 1 0 9  DA TA 1 5 7 . 1 0 8 , 1 5 9 . 9 6 . 1 7 3 , 7

0 . 3 . 2 4 0 , 1 0 0 6
25 1 1 0  DA TA 2 5 0 . 1 6 2 . 0 , 1 8 9 . 1 2 4 . 1 5

9 , 2 4 0 , 4 2 , 1 1 6 6
69 1 1 1  DA TA 2 5 4 , 1 1 6 , 1 5 9 , 1 8 9 , 1 1 6 ,

159 . 221 . 108 , 1322
D2 1 1 2  DA TA 1 5 9 , 1 4 4 , 3 1 . 1 6 9 . 0 , 1 5 7

, 116 , 159 . 935
33 1 1 3  DA TA 2 5 4 , 1 4 8 , 1 5 9 , 1 8 9 , 1 4 8 ,

159 , 221 , 140 , 1418
D5 1 1 4  DA TA 1 5 9 . 1 4 4 , 5 , 1 6 9 , 0 . 1 5 7 ,

148 . 159 . 941
85 1 1 5  DA TA 1 8 9 , 1 0 0 . 1 5 9 , 2 4 , 1 2 5 , 1

4 8 . 1 5 9 . 1 5 7 . 1 0 6 1
2A 1 1 6  DA TA 2 4 8 . 7 , 2 3 2 , 2 2 4 . 8 . 2 0 8 .

204 . 96 . 1227
46 1 1 7  DA TA 2 4 4 , 1 7 4 . 8 6 . 1 5 9 . 1 8 9 . 1

13 , 198 . 145 . 1308
56 1 1 8  DA TA 1 8 3 . 7 6 . 1 0 0 . 1 9 8 , 1 4 2 , 8

7 , 1 5 9 , 1 7 3 , 1 1 1 8
38 1 1 9  DA TA 8 7 , 1 5 9 , 4 5 , 8 6 , 1 5 9 , 2 0 8

, I 3 , 1 7 3 . 9 3 0
DE 1 2 0  DA TA 8 7 , 1 5 9 . 2 4 . 1 0 9 . 8 6 , 1 5 9

. 1 7 0 . 1 8 9 . 9 8 3
OE 1 2 1  DA TA 1 1 3 , 1 9 8 , 1 4 5 . 1 8 3 , 1 6 5 ,

184 . 24 . 105 , 1117
2E 1 2 2  DA TA 2 1 2 . 1 3 3 . 1 8 4 . 1 7 3 , 9 0 , 1

5 9 . 1 4 5 , 1 8 3 , 1 2 7 9
99 1 2 3  DA TA 9 6 , 3 2 , 1 2 6 . 1 2 4 . 2 2 6 , 1 2

3 , 9 7 , 2 5 5 . 1 0 7 9
61 1 2 4  DA TA 2 3 6 . 1 0 8 . 1 2 7 , 2 2 5 , 2 5 1 ,

98 , 252 . 254 . 1551
07 1 2 5  DA TA 1 6 0 , 3 2 . 2 5 3 . 1 7 4 . 3 2 , 1 3

8 , 1 7 3 , 3 2 , 9 9 4
28 2 0 0  POKE 53280  , 0
29 2 0 1  POKE 53281  , 0
5C 2 0 2  P RI NT" [ CL R. C5 ) "

;CHECK FO R MAX

1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380 ERROR
1390
1400 LOOPS
1410
1420
1430
1440
1450
1460
1470
1480
1490
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40 2 0 3  A S -  " [ S P C 6 j "
lA 2 0 4  PRI NTAS

01 2 0 5  PRI NTAS"* (SPC241* "
71 2 0 6  PRI NTAS"* I SPC6I PLOTTER X

, YI SPC71* "
25 2 0 7  PRI NTAS"* I SPC5I MEM. 50616

-5081615PC41* "
06 2 0 8  P RI NTA S "* I S P C2 4 ] * "
00 2 0 9  P RI NTA S "  SYS 50616  , XCO

- 0 0 [ S P C 6 ) "
OF 2 1 0  P R I N T A S "
.
[ S P C 1 1 ] . Y C O -
O D I

SPC6)* "
39 2 1 1  PRI NTAS"[ SPC11 I , COLOURI

SPC6)* "
32 2 1 2  P RI NTA $ "* I S P C2 4 ) * "
44 2 1 4  PRI NTAS"

4C 3 0 0  L I  = 1 0 0  F O R  I  =  5 0 6 1 6  T
O 50816  STEP8 ; T  =0  : FO R J
O TO 7  : READ A

E6 3 0 1  POKE I + J  , A : T  - T  +A : NEX
T J : READ A ; I F  A <>T THENPRI NT
-ERROR I N  L I NE  " L I  : E ND

05 3 0 2  L I  = L I  +1 ; NE X T I

PROGRAM: P L O T DEMO

45 0  P0KE53280, 0
9F 1  P0KE53281 . 0
1C 2  PRI NT"[ CLR. C5. DOWN12)"TAB(

13)"1,0-RES PLOTTER'
AB 3  FORI =24T055
4C 4  SYS 5 0 6 1 6 , 1 . 2 2 , 1 2
82 5  SYS 5 0 6 1 6 . 1 , 2 7 , 1 2
84 6  NEXT
AA 7  FO RI 2 2 T0 2 7
5A 8  S Y S 5 0 6 1 6 , 2 4 , 1 , 1 2
71 9  S Y S 5 0 6 1 6 . 5 5 . 1 . 1 2
80 1 0  NEXT
65 1 1  FORJ  -11T023STEP3
1E 1 2  FO RI 0 TO 2 * ( P 1 i S TE P . 5 / 3
lE 1 3  A
,
. . 4 0 -
S I N ( I )
* J * 1 .
7

06 1 4  B -
,
2 5 -
C O 5 ( I )
* J

CO 1 5  SYS 5 0 6 1 6 , A , B , 3
DB 1 6  NEXT!
DO 1 7  NEXTJ
F4 1 8  GOT018

JSR HA S I C1
JSR B A S I C2
JSR B A S I C3
LDA PAGE
STA YSTORE
CMP * 5 0
BCS ERROR
JSR B A S I C1
JSR B A S I C2
J SR B A S I C3
LDA PAGE
STA COLOUR
JMP L O O P 8

RTS

LDA * 0
STA TE S TI
STA TE S T2
LSR YSTORE
ROB
LSR XSTORE
ROR TE S T2
LDA * 1
LDX TE S T2

;GET Y  CO-OD

;CHECK FO R MAX

;GET COLOUR

; EVAL B I T S

; FI ND B Y TE



•

1500 BE0 LOOP1 1830 CPX * 1 6
1510 ASL A 1840 FINE LOOPS
1520 LOOF1 1850 LDX T E S T I
1530 LDX T E S T I 1860 LDA DA TA , X
1540 8E0 LOOP2 1870 STA ( P A G E 1 ) , Y
1550 ASL A 1880 JMP L O O P 7
1560 ASL A 1890 LOOP6
1570 LOOP2 1900 STX TE S T2
1580 STA TE S T I 1910 LDA TE S T2  ; C O M P A R E  W I T H
1590 LDA * 0 1920 AND T E S T I  : N E W  DA TA
1600 STA PAGE1 1930 EINE LOOP?
1610 LDA * 4 1940 LDA TE S T2
1620 ETA PAGE14-1 1950 CLC
1630 LDY YSTORE ; FI ND SCREEN 1960 ADC TESTI .
1640 LOOP4 ; LOCATI ON 1970 TAX
1650 BEO L 0 0 9 9 1980 LDA DA TA , X  ; A D D  TOGETHER
1660 LDA PAGE1 1990 ETA ( P A G E 1 ) , Y  ; S T O R E  O N SCREEN
1670 CLC 2000 LOOP7
1680 ADC * 4 0 2010 LDA FAGE11-1
1690 ETA PAGE1 2020 CLC
1700 BCC L O O P 3 2030 ADC * 2 1 2
1710 I NC PAGE11-1 2040 STA PAGE14-1
1720 LOOP3 2050 LDA COLOUR ; S T O R E  COLOUR ON
1730 DEY 2060 STA ( P AG E 1 ) , Y  ; C O L O U R  SCREEN
1740 JMP L O O P 4 2070 RTS
1750 LOOP9 2080
1760 LDY XSTORE ; FI ND O UT WHATS 2090
1770 LDX * 0 ;ON SCREEN 2100 DATA
1780 LOOP5 2110 . BYT 3 2 . 1 2 6 , 1 2 4 . 2 2 6 , 1 2 3 . 9 7 , 2 5 5 , 2 3 6
1790 LDA ( P A G E 1 ) , Y 2120 . BYT 1 0 8 , 1 2 7 , 2 2 5 , 2 5 1 , 9 8 , 2 5 2 , 2 5 4 , 1 6 0
1800 CMP DA TA , X 2130 .ENDI
1810 BEO LOOP6 ;FOUND I T
1820 I NX

P R O G R A M M I N G

COMMODORE
PLUS-4/C16

WISP — Amazing new product'
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THE WAND — TAPE TO DISC
• M ake  fu ll  stall. O f yo u r d isc re h te  fl y e ffo rtle ssly co n ve n in g  yo u r

garne srsollynwe  to  d isc Co n ve n ie n t an d  l ast lo ad in g  t ram  d isc
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SUPER SPRITE
11111 e t e m e ry cle ve r u blew allows you to use 6 sprote sse mullane uidis
ove r a low-rie sotulton scre e n Wi th  Wits p ro g ram you cart nite r imitate
the  'su ite s liste d  on the  Co mmo rkwe  64 E ach  Sp rite ., ce me n te d  Of
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RAPID dispatch of orders

U.K O p  FRE E  a nd by  FIR S T C LA S S  pos t E uropeans
Weise  ADD 50p_ Outside Europe ADD EIS.0 tor AIR M AIL
.Overseas or de r s  aralcome A l t  pa y m e nts  m us t b e  i n
pounds sterling.
Cho:was/PO, kr  WIZARD SOFTWARE (Dept K.X.1  20
Hadrian Orly.,  Redhilla  Ela tes EX4 1$11.

'

W I Z A R D  S O F T W A R E D e P t .  K.K.)20 Hadrian Drive, Redhills, Exeter, Devon EX4 1SR.
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ut Price Disks from
isk Supplie

•

ALL PRICES INCLUDE VAT
& DELIVERY TO YOUR DOOR!

NO HIDDEN EXTRAS

O n  ER 1 Premium Universals One disk for all reasons(
The Premium Universal disk tested to DSDD 96tpi - suitable for all drives needing high quality
media iSSDD, DSDD 40/80 tracki
25 disks E  1 4 . 9 9
50 disks E  2 7 . 9 9
100 disks E  4 9 . 9 9
200 disks E  9 6 . 9 9
250 disks E l  1 9.99
500 disks £ 2 2 9 . 9 9
1000 disks £ 3 9 9 . 9 9

OFFER 2 Rainbows
Sets ot 5 colours
tiles and programs Without doubt th
market. SSII/D. DSDO 40/80 traCkl

E 1 1 1
9 925 disks  E  3 5 . 9 9

50 disks
100 disks
200 disks
250 d i s
k s500 disks

000 disks

OFFER 4 HIgrade Doubles 45t
PC Preformatted

1-119 rade
Doubles  Fo r m a t t e d

25 disks  C  1 2 . 9 9  E  1 8 . 9 9
50 disks  E  2 3 . 9 9  C  35_99
100 disks  E  4 5 . 9 9  E  6 9 . 9 9
200 disks  E  8 9 . 9 9  E l  29,99
250 disks  E 1 0 5 . 9 9  £ 1 4 9 . 9 9
500 disks  E 1 9 9 . 9 9  E 2 7 9 . 9 9
1000 disks  £ 3 5 9 . 9 9  E 4 9 9  , 99

3.5" Media Life Disl
Of f  6  -

ts

01s1
tO
20
50
1 0
02 0
02 5
04 0
0500 E 9 4 9 ' 9
1 0
0 0

OFFER 8
HI-flyers

20 disks
40 disks
60 disks
SO disks
100 disks
200 disks
500 disks

En each pack. Universal coloured disks to code youre best value coloured disks on the

acked i n  2 5 ' s  c omple t e  w i t h
nvelopes, labels .  W P  tabs  andcer-

E 6 9
.
9 9
C 1 2 9 .
9 9E i 49.

c 2 9 9

E 2 7 9
, 9 9E499 -
9 9

SS E  1 5 .
9 9E 1 3 . 9 9  2 9
, 9 96 . 9

9  
1
3
.
9
9

E-  6 4 . 9 9  '  9  99
l 1  _• E 2 8 9

.99 E  1 3  _
E2
.
_
9

_9_ 3 2
9  ;

.99 7 .
92

7
;  
9
9  
E 
9

2 9 .
9 9  
5
1
9
.

E4 E  5 9 9 .
9 9

_

E499 9v9 E
i  0 4 9 .
9 9

PC-AT H i g h  De n s i t y  D is k s
made b y  o n e  o f  o u r  ma jo r
manufacturers. S u i t a b le  f o r
PC-AT and other High Dens ity
drives. Lifet ime warranty.
Total piece (no extras)

Packed in 25's  complete with envelopes, labels, WP tabsand
hub-rings. Disks  indiv idually  certifi ed and tes ted ion both
sidesi t o  96tpi means  no  problems  and higher reliability .
Lifet ime Warranty
.

t it led and tested ion both s ides ito
hub-rings

96tei Me a n s  n o  prob lems  a n d
higher reliability. LifetimeWarranty•

PC P r e m i u m  quality, indiv idually
certifi ed to DS 48tpi Made
for the PC, giv ing premium
quality  at budget prices
Why not spoil yourself, and
buy them formatted- a little
extra saves a lot!  There's
never a  d is k  f o rmat t ed
when you need it.

0 N E W  LOWER PRICESaS

C 3 2 . 9 9
E 6 2 . 9 9
E 89_99
E119,99
E139.99
E259.99
£599.99

t
15°  d is k s  in  p l
boxes.
Made b y  a  lead ing  manu-
facturer. all our disk,s are in-
div idually  cert'eled to 135tp1.
Doralorget  the pnce includes
VAT, de ilv e ry  a n d  l ib ra ry
boxes
,

OFFER 9
3" CF2 disks
Maxell or Panasonic 3"
Cf2 disks
10 disks E  2 5 . 9 9
20 disks  E  4 9 , 9 9
50 disks  £ 1 0 9 . 9 9
100 disks  £ 2 0 9 . 0 0
'."AT & carriage inc luded

ViSA

Direct Di

vered to your door.

5. 25" disks 304/VorbOFFER 7 3 M  8c VerbatiM

SSOD 4 8 t p i  7 4 4 / 5 2 5  20  disks  C25.99 B r a n d  L e a d e r s  a t
OSOD 48 t p i 7 4 5 / 5 6 0  20 disks  C
2
9 . 9 9  C a s h  
' n  
C a n y

o s o o  9 6 t p i  7 4 7 / 5 5 7  20 disks
 3.5" disks
OSHO 96 t p i 7 9 9 / HO  2 0  di C 3 7 . 9 9  p r i c e s sks C49.99 thSSW) 135 t p i I f0

D 1
3 5
f p i  
2
0  
d
i
s
k
s  
C
3
9
.
9
9

OSOD High  Dens ity  1 0  disks  C49.99
20 disks  E49.99

inc ludes VAT and deft

are your favotertethen don't miss
 pric O u r  CRAZY

low e s  for 20 disks
Remember there's no

e
x
t
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s
.
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e
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1 1 1 1 1 1 1 1 1 1 1 1 " " P '

day des
at no extra cost

1E3

Cash 'n Carry prices
on disks from
ct Disk Supplies

OFFER3  Flippies

for BBC APPLE, Commodore etc
Reversible disk  tested both s ides 2 notches and 2 index holes. Ideal

This is the disk for fuming!

2$ disks
50 disks
100 disks
200 disks
250 disks
500 disks
1000 disks

OFFER 5 Bargain Box

20 dis k s
40 dis k s
60 disks
80 disks

100 disks
200 disks
500 disks
1000 disks

E 1 8 . 9 9
C 3 5 . 9 9
e 6
9 .
9 9
E
1
2
9
.
9
9

E149.99
C
2
7
9
.
9
9

E
4
9
9
,
e
9Price per order qty.Approx price per

disk ex-VAT
{info( onlyi

48
44
42
40
38
36
35
34

E 1 0 . 9 9
E 1 9 . 9 9
E 2 8 . 9 9
E 3 6 , 9 9
E 4 2 , 9 9
E 8 2 . 9 9
El 99.99
C389 99

OFFER 10 B o x  Clever
Safe! Clean! Tidy!
Sixent -  6  s ty lish plas t ic  library
cases for 10 disks. VAT 8. carriage
included.
3 . 5" S l i m p a k
5.25" V is io n - 1 0

E8.99
E8,99

How to order
1, DIAL-A-DISK ON 01•97 g i v e  your

ACCESS or VISA number and expiry date.
2. Send your cheque etc_ to Direc t Disk Supplies  Ltd
3. Offi c ial Orders, Bona-fi de orders  from Universities,

Colleges, Schools, Charities, etc are very welcome.
4. Cas h orders, no minimum value.

t orde E 3 0 .

Packed i n  25's ,  c omp le t e  w i t h
envelopes, labe ls  W P  tabs  a n d
hub-rings. Dis k s  indiv idually  cer•
frfied and tested (on both sides) to
96tpi means  n o  prob lems  a n d
higher reliability. Lifetime Warranty

Branded S C O T C H
(made by  3Mi SSDO
48tpi at prices below
other people 's  p la in
label. Cert ifi ed e rro r
free and tested by 3M:
disks have hub-rings.
tyvek envelopes  and
labels
Stocks are decreasing
rapidly, t h e s e  h a v e
been ex t remely  pop-
ular.

Lockable Boxes
3 , 5 " TDS O 4 0  40/50 disk box C 9 . 9 9

TDS080 80/90 disk box El 2.99
5 , 25 "TDS 050  5 0  disk box E 9 . 9 9

TDS100 1 0 0  disk box Cl 2.99
IBM parallel printerc able E 9 . 9 9

r e s t  Framp on 1111 e s e x  TW1 2 1BR



vast behind! No,  it 's  not a reference to the size o fA
the Editor but Pirates. the swashbuckling game of derring-
do and blood and thunder (or. in my case, thud and blunder)
from those masters of  the simulation -  Microprose.

It is  the seventeenth century and lik e many o f  sour
compatriots. you decide to seek your lame and fortune on
i lie high seas. Just how your career develops is up to you.
Maybe you fancy becoming an outright pirate. plundering
anything that you can get your hands on regardless of its
country or  origin. Or perhaps you would rather serve King
,ind Country  (England. France. Holland Or Spain) as a
privateer: in which case you act as a sort of legalised pirate.
pros iding y
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dehisions of grandeur. you can try and emulate the feats of
some o f  history's greatest mariners -  Francis Drake or
Items Morgan for example. although only the experienced
should apply.

Your business in the West Indies has failed and You
decide to sign up on a ship and seek alternative fortune. The
skill level you choose determines how well y our future crews
wikbehave but also how big your share of the plunder will
be. You-also get the chance to specialise in one particular
skill such as fencing. navieation, gunnery. wit and charm or
medicine. Fencing is strongly recommended for beginners.
Your fi rst tr ip as a crew member goes well and the crew
suggest getting rid ()I' the old captain and elevating you. The
dispute is settled in the time honoured way -  a duel. You

C64 R E V I E W
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Pirates
I f  it's excitement and danger on the high

seas that you're after, look no .
f u r t h e rthan the latest release from Microprose.
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win, and it's not too diffi cult. anti .
s o u  a s s u m e  
c o m m a n d  
o f

your first ship.
The real game starts off in a friendly port. Here you can

pick up the latest gossip, sell your plunder. recruit new crew
and visit the Governor. He will give you a quick run down
on the main political news. i.e. who you are at war with and
will invite you to go out and sink a few of the enemy's ships.
The tavern is a source o f  more specific gossip, e.g, which
towns have been h i t  by  disease, where the latest s ilver
deposits have been found and so on. These nuggets o f
information influence your strategy as You decide which
areas to explore.

After gleaning all the information you can. you will want
to sign up a crew and set sail as quickly as possible. Although
on are provided with a map of the Spanish Main, you must

still learn the principles o f  navigation. Each type o f  ship
haat  es differently
. i n  t h e  
w i n d  
a n d  
y o
u  
w  
i l
l  
h a
v e  
t
o  
d i s
c o v
e r

how to make the best speed when the w inds
-
a r c  a g a i n s t  v o n .
Get it wrong and you may run out of supplies and end up
with a mutinous crew.

Sooner or later. sour lookout will report a sail on the
horizon. All you know is whose waters you are in. so you will
probably want to go in closer and investigate. Chances are
that she will be Spanish (assuming of course that o  u are
playing a Br it) . She may also be a prate ship. Dutch or
French.

Eager for some action, you decide to close for battle. The
two ships are displayed on the battle screen together with

HAWLETT US .  S P A N ' S "  F O R T

9 5 4 0  GOLD P CS  . P L U N D E R E D !
HANLEFT ' T O W N

GOLD 1 8 1 5 0  P CS
FOOD 1
1 3  
' T  
o N
s

GOODS 5 8  TONS 8  : f g E
•„117).) 0  7 W . ,  a 9  T O W .
CANNON 1 8  A r
- -  1 2SPACE I N  HO L D:  5 2  TO MS

USE J O Y S TI CK  TO  TRA NS FE R CA RG O ,PRESS TRI G G E R WHEN DO NE .
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iheir relative strengths. You have three basic choices in
[-Jure. You can try and sink the enemy yOU can try and ram
I i j  ;y it h the intention of boarding her or y ou can run away.
I he battle develops into a cat and mouse struggle as each
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and lowering sails, getting square on, in  order to lire a
broadside or getting close enough to board. What ship you
have is important here. A  galleon may offer you a lot of
protection but you will fi nd that other lighter ships will be
able to run rings round you.

Obviously, i f  you sink a ship, you don't get too much
chance to do some plundering so the trick is to damage her
o much that she surrenders when you sail close. Failing

that. you will have to board her. A  good captain always
leads from the front and you must engage the enemy captain
in a sword fight. How well you do reflects on the morale of
the crew so it is important to hone your fencing skills.

You have a choice of three weapons - rapier. long sword
and cutlass. The cutlass does most damage but you do have
to be close to your opponent. whereas with the rapier. you
can keep your man at long range but have to hit him an
awful lot of  times. Attacking moves include thrusting and
slashing at high. mid and low levels. The slash does more
damage i f  it connects but gives 'our  opponent a lot more
time to counter. I f  you win, the enemy captain goes down on
his knees and surrenders his ship to you and ofcourse, being
a gentleman, you accept. Far be it from me to tell tales but
the editor of this journal, cad that he is did insist on hitting
the enemy when they were on their knees begging for mercy.

As well as plundering a capture ship. you have the
choices o f  s ink ing her  o r  tak ing her  along w ith y ou.
Obviously, the latter action is better as you can increase your
effective hold capacity and later sell the ship but make sure
that You have enough crew to man both vessels.

Ships are not your only target -  you can attack towns as
ell. This  involves sailing your ship close enough to the

tow n's for t before the enemy blows you out o f  the water.
Your men can then land and you get to fight the Governor.

Alternatively. y  011 can attack a  town by  land. This
• nvoly es a completely different set of  tactics. You have two
or three groups of men to control as they attempt to make
hest use o f  the mailable terrain as  you lure the city 's
defenders into battle.

Naturally. you will want to capitalise on your newfound
•,yealth, but remember that the crew want their share too.
Sail into a fr iendly por t. sell your goods and div ide the

C64 R E V I E W
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plunder. This will mark the end of a particular voyage and
your c rew w i l l  amomatically  disband. T o  keep y
,
o u r
reputation high, it is important to have a lot of gold to give
Out so use this option sparingly.

Depending on your successes, you get promoted by the
various governors. Elevation in rank and a few acres of land
all help add to your wealth and make for a happy retirement.
You also get the chalice to chat up the Governors' daughters
with a view to fi nding yourself a wife.

Other quests meander through the game. Your  sister
usually manages to get herself kidnapped and you have to
find the man who did it and duel for  maps leading to her
whereabouts. There are also treasure maps to be bought and
more ill-gotten gains to be found.

Not every cruise ends in success though. You may lose a
battle and be imprisoned for as long as it takes for someone
to decide that you are worth paving a ransom for. Lose a
ship through carelessness and you will be stranded on some
uncharted is land until a friendly ship happens to pass by.
Eventually the passage of time and the old war wounds take
their toll and you are forced to retire. At  this point, your
rating is  worked Out based on treasure, land and titles
accumulated over the years.

The best thing about Pirates is that even though it is a •
game on a huge scale, it  is  very easy t o  get into -  unlike
certain other simulations. There is no need to h av i a re or all
the polit ical implications at  the beginning o f  the game

YOUR 0 1 1 L N G  UNCOVER
A CHE S T S O L E D  O AK
O P E N I N H E  ROM Y O U 1 E N D
6 0 0 0  C A M I N O  P I E CE S
OF G O LD AND S I LV E R.

although you will want to later on in order to maximise your
profits. The game is simplicity itself to control and there are
some n ic e  graphic s  i n  t h e  non- s ailing scenar ios .
Documentation i n  -the for m o f  a ninety  page book  is
excellent. My only reservation is that I am not sure how well
the cassette y ersion of  the game will play as disk access is
frequent.

Pirates is a superb simulation. I t  is diffi cult to think of
anything else that could have been included, Deceptively -
simple. it is only when Vou play for an extended period that
you begin to recognise the subtlety of  the tactics involved.

G A I L

Touchline:
Title: Piralc.i. Supplier: Alicroprow. 2 Mari, et Mace. l'elbuilt
.
•
GloucesterAhire 61,8 WA. Tel: 0606 54326. Machine: C
-
6 4 .
Price: tbit. 95 (ca.9. (19•95 (0. Originally: 9/10. Graphics:
7/10. Playahility: 9/10_ Value: w i a
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are a  number o f  packages around
which are aimed at making adventure
writing easier. The best known are
Quill and Graphic Adventure Creator.
With these, all you need to do is think
up the plot and the rest is done for you.
The ma i n  drawback w i th  these
products however, i s  t h a t  t h e
adventures written with them tend to
have a  similar feel and you  are
constrained b y  t h e  i mp o se d
limitations of each package.

In essence an adventure is a data
base which i s  accessed during the
game. The tedious part is the need for
efficient and rapid access of the data
held in it. This apsect will be tackled
by this kit. This will leave you more
time to work on the flow of the game
and the addition of embellishments

The k i t  comprises o f  s i x
modules:
I. A  location/exit module which

allows t h e  handl ing o f  th e
geography of the adventure.

2. A  te x t  module which handles
messages, location descriptions.
etc.

C64 P R O G R A M M I N G

Adventure
Kit

Want to write a gripping adventure? This series will
provide a ki t o f machine code routines which will

simplify the procedure and enable you to develop an
individual style. We start o ff with the location/exit

'nodule.

3. An object module which eases such
actions as taking, dropping, eating,
drinking objects, looking and
in

4. A parser allowing the input o f
commands and the checking o f
words against a vocabulary.

5. A  window module allowing the
manipulation of screen windows so
that you can erase or scroll different
text areas.

6. An interrupt module which wi l l
build in a real time element into the
game.
Naturally you don't get something

for nothing. The machine code will
steal about 8K leaving you about 30K
for BASIC . T h e  routines w i l l .
however, give you instant access to
20K of memory for the game database.

Each module will be accompanied
with an editor allowing you to set up
the data  base. However. I ' l l  g o
through the setting up of an editor in
sufficient detail to allow you to write
your own.

Location Exit module

All adventures need some way o f
giving you the power to move about.
This is done by using locations. Each
location may be considered to  be a
room or cell linked to its neighbours
by routes. It is necessary to specify two
sets of data:
a) which exits each location has;
b) where each location leads to.

This month I will deal with the first
set of data and cover the second set at a
later date.

Ten possible exits are available for
any given location. These are the eight
basic compass directions and up and
down. These are described in two bytes
for each location. The first byte has a
bit al located f o r  each compass
bearing.

North occupies b i t 0, north-east
occupies b i t  I  a n d  s o  o n . Th is
information is held in a table o f 256
bytes residing between 37632 and
37887 ($9300-$93FF). Location 0 uses
the first byte in the table (37632) and
location 255 uses the last ,byte (37887).
Up and down use the first two bits of
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bytes stored in a table from 37888 to
38143 (S9400-894FF). This  works in
the same way as the other table.

The des tination d a t a  occupies
rather more memory. Each location
has ten bytes reserved for  it .  These
hold t he  number  o f  t he  loc at ion
reached when moving in any of the ten
possible directions. I f  no such route
exists, the byte value will be zero by
default (more on that later). The table
starts at $9500 (38144) and occupies as
much memory  as  required b y  the
number o f  locations used. I f  a fu ll
complement o f  256 locations is used,
the table w ill end at $9F00 (40704).
Location 0  uses the fi rst ten bytes,
location I .  the next ten and so On.

The code in this module uses these
tables to provide four functions. This
routine prints the exits in any given
location on the screen. The syntax of
the command is:

SYS 36864. 1.0CNO, PRINITYPE,X,Y
LOCNO is the location number.
PRINTTYPE specifies the form of the
display. Type 0 prints the exits across
the screen using commas to separate
them.
Type 1 prints the exits in a column in a
form suitable for  use in a window.
X is the horizontal position of the top
left corner of the output. It  is ignored
by type 0 output.
Y is the vertical position of the output.

EXITCHK

This checks whether an exit exists. i f
there is not an exit, location 900 will
contain a zero. I f  the exit does exist, it
will contain 255. Its syntax is:
SYS 36867,LOCNO,DIRECTION
LOCNO is as before
DIRECTION specifies the direction
you want to move:
0...North
I...North-east
2...East
3...South-east
4...South
5...South-west
6...West
7..,North-west
8...Up
9...Down

An example of its use would be:
1000 SYS 36867,I,N,DI
1010 IF PEEK(900)=0 THEN PRINT
"YOU CAN'T  GO T HAT  WAY"

CHANGE

C64 P R O G R A M M I N G

This allows you to create or remove an
exit during the game. Its  syntax is:
SYS 36870,LOCNO.DIRECTION,
ACTION
LOCNO and DIRECT IO N are as
before.
ACTION specifies what will happen.
A value of() closes the exit and a value
of I creates an exit. An example of its
use is:

2000 SYS 36870,3,2,1: PR IN T  " A
ROCK FALL SEALS THE
PASSAGE TEST"

CHKDEST

This command checks the destination
reached i f  you were t o  move in  a
specified direction. The number of the
destination is held in location 901. The
syntax of  the command is:
SYS 36873,LOCNO.DIRECTION
The routine does not check whether an
exit exists, y ou mus t d o  that. The
following code fragment assumes that
your current location is  in  L O  and
attempts to  MO VE you in  direction
DI:
100 SYS 36867,LN,DI
110 I F  PEEK( 9 0 0 ) =2 5 5 T H EN
PRINT " YO U  C AN ' T  G O  T H A T
WAY": RETURN
R ETU RN
120 SYS 36873,LO,DE LO =PEEK
(901): RETURN
The code is  prov ided as  a  normal
BASIC loader but you will no doubt
wish t o  save i t  as object code. F or
those o f  y ou w i t h  machine c ode
monitors, save the block from $9000 to
$92D2. The editor  includes a small
saving routine which can be used for
the job. What you do is:
I) RUN the  editor  and select t he

SAVE option.
2) When prompted for  the fi le name,

break out o f  the editor with RUN
STOP/RESTORE.

3) Give the command:
SYS 870 filename,8,2,36864,37586
if  you are a disk user or
SYS 870 filename,1,2,36864,37586
for cassette.

The resulting code can be  loaded
directly by:
LO AD fi lename.8.1 o r  L O A D
filename, I , I

The editor  is  menu dr iven and
therefore self-explanatory. A  f e w
points should, however, be made,
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The initialise tables option fi lls the
data tables with zero bytes. Since the
destination table is  o f  variable size,
you must specify the highest location
to be used. This value is used to decide
how muc h memory  mus t be saved
Later. The program does not save the
number o f  locations , Y o u  m u s t
remember i t  s inc e y o u  w i l l  b e
prompted for  its value when you use
the LO AD option.

The display location option lis ts
the destination and exit entries for the
specified location. The set up option
allows y ou t o  specify the exits and
destinations. You should set up the
exits first. The destination portion will
then ask you to specify the destination
for each available exit.

I f  you plan to create an exit during
the game, use the editor to create the
exit and the destination and then use
the ed itor  t o  c lose the  ex it .  T he
destination entry will be retained for
when you need it.

The thing to remember is that you
should p la n  every thing o n  paper
before us ing the  editor . Changing
databases once you've started work
may not always be possible. The final
code fragment pu lls  three o f  t he
commands together  i n  a  s imp le
routine for  moving about.
10 D A T A  N,NE,E,SE,S,SW,W,NW,
W,U,D
20 FOR 1=0T09:READDIS(I):NEXT
30 1.0= I
40 PRINT CHRS(147):PRINT
—
L
O
C
A
T
I
O
N
"
L
O

50 SYS 36864,1,0,0,0,5
60 INPUT"WHICH WAY":DIS:I=0
70 IFDIS-=DIS(I) THEN 100
80 1=1+1: IFI<IOTHEN70
90 GOT060
100 SYS 36867,1,0,1:IFPEEK(900)=0
THEN PR IN T  " YO U  C AN ' T  G O
THAT  WA Y":GOT060
100 SYS3687310,EL0=PEEK(901):c o
-
r o  
4
0

That's all for now, next time I will
look at text storage.

PROGRAM: E X I T. MO O . LO AO E R

38 2 0 0 0  F O R L 0 T 0 4 S : C X O : F O R D - O T
0 1 5 : R E A D A : C X - C X
-
4
.
A : P O K E 3 6 8 6 4 - 4 -

L* 1 6 . 0 , A : N E X TO
8 2  2 0 1 0  RE ADA: I FA<>CX THE NP RI NT"

ERROR I N  L I N E " ; 2 0 4 0 4 - C L ° 1 0 5
TOP

OF 2 0 2 0  NE X TL:E NO
05 2 0 4 0  O A T A 7 G , 1 2 , 1 4 4 , 7 6 , 3 6 . 1 4 8

, 7 8 , 7 9 , 1 4 6 , 7 6 , 1 5 7 , 1 q 8 , 3 2 , 8 6 ,
1 4 5 , 1 4 1 , 1 9 7 4

EC 2 0 5 0  0 A T A 7 2 , 3 , 3 2 , 8 6 , 1 4 5 , 1 4 1 .
7 3 , 3 , 3 2 , 0 6 , 1 ' 1 5 , 1 4 1 , 7 4 , 3 , 3 2 , 8



6 , 1 1 5 4
3F 2 0 6 0  O A T A 1 4 5 , 1 4 1 , 7 5 , 3 , 1 6 9 , 0 ,

1 4 1 , 1 3 2 , 3 , 1 7 3 , 7 3 , 3 , 2 4 0 , 1 0 2 , 3
2 , 2 0 , 1 4 5 2

EIA 2 0 7 0  D A T A 1 4 5 , 1 6 9 , 1 1 5 , 1 6 0 , 1 4 5
3 0 , 1 7 1 , 1 7 2 , 7 2 , 3 , 1 6 5 , 0 , 1 4

7 , 1 4 1 , 7 6 , 1 7 6 7
45 2 0 8 0  D A T A 3 , 2 0 1 , 2 6 6 , 2 0 6 , 2 1 , 1 6

5 , 0 , 1 4 0 , 2 0 1 , 3 , 2 0 8 , 1 4 , 2 3 8 , 7 5 ,
3 . 3 2 . 1 7 9 S

56 2 0 9 0  D A T A 2 0 . 1 4 5 , 1 6 9 , 1 4 5 , 1 6 0 ,
1 4 5 , 3 2 , 3 0 , 1 7 1 , 9 5 , 1 5 2 , 0 , 7 8 , 7 5
, 3 , 1 4 2 , 1 5 7 5

5D 2 1 0 0  D A T A 7 7 , 3 , 1 4 4 , 3 , 3 2 , 1 4 , 1 4
5 , 2 3 2 , 2 2 4 . 8 , 2 0 8 , 2 4 0 , 1 7 1 , 7 2 , 3
, 1 8 9 , 1 7 0 6

DB 2 1 1 0  D A T A 0 , 1 4 6 , 1 4 1 , 7 5 , 3 , 1 5 2 ,
8 , 7 8 , 7 5 , 3 , 1 4 2 , 7 7 , 3 , 1 4 4 , 3 , 3 2 ,
1056

I C 2 1 2 0  D A T A 1 4 , 1 4 5 , 2 3 2 , 2 2 4 , 1 0 , 2
0 8 . 2 4 0 , 1 7 3 , 1 3 2 , 3 , 2 0 6 , 7 , 1 6 5 , 2
4 9 , 1 5 0 , 1 4 5 . 2 3 1 9

FC 2 1 3 0  0 A T A 3 2 . 3 0 , 1 7 1 . 9 5 , 1 6 9 , 0 ,
1 4 1 , 7 4 , 3 , 3 2 , 2 0 , 1 4 6 . 1 6 9 , 1 0 0 , 1
6 0 , 1 4 5 , 1 4 8 8

PC 2 1 4 0  D A T A 3 2 , 3 0 , 1 7 1 , 2 3 8 , 7 5 , 3 ,
3 2 , 2 0 , 1 4 6 , 1 7 2 , 7 2 , 3 , 1 8 5 , 0 , 1 4 7
, 1 4 1 , 1 4 5 7

65  2 1 5 0  D A T A 7 6 , 3 , 2 0 1 , 2 5 5 , 2 0 6 , 1 5,1135,e,14e,201,3,208,8,169,1
2 6 , 1 6 0 , 1 9 5 6

91 2 1 6 0  D A T A 1 4 5 , 3 2 , 3 0 , 1 7 1 . 5 6 , 1 5
2 , 0 , 7 8 , 7 6 , 3 , 1 4 2 , 7 7 , 3 . 1 4 4 , 3 , 3
2 , 1 1 9 4

4 0  2 1 7 0  D A T A 1 0 , 1 4 5 , 2 3 2 , 2 2 4 , 8 , 2 0
6 , 2 9 0 , 1 7 4 , 7 2 , 3 , 1 E 1 9 , 0 , 1 4 8 , 1 4 1
, 7 6 , 3 , 1 9 0 3

5E 2 1 8 0  D A T A 1 5 2 , 6 . 7 6 , 7 6 , 3 , 1 4 2 , 7
7 , 3 , 1 1 4 , 3 , 3 2 , 4 0 , 1 4 5 , 2 3 2 , 2 2 9 ,
1 0 , 1 3 7 9

ac  2 1 9 0  D A T A 2 0 8 , 2 4 0 , 1 6 9 , 1 5 7 , 3 2 ,
2 1 0 , 2 5 5 , 1 6 9 , 3 2 , 3 2 , 2 1 0 . 2 5 5 , 1 6
9 , 1 3 , 3 2 , 2 1 0 , 2 3 9 3

0 3  2 2 0 0  D A T A 2 5 5 , 1 7 3 , 1 3 2 , 3 , 2 0 8 , 7
, 1 5 9 , 2 4 9 , 1 6 0 , 1 4 5 , 3 2 , 3 0 , 1 7 1 , 5
5 , 2 3 8 , 7 5 , 2 1 1 3

l e  e a l o  D A T A 3 , 3 2 , 2 0 , 1 4 5 , 1 7 4 . 7 7 ,
3 , 1 6 9 , 1 6 5 , 1 4 5 , 1 6 8 , 1 8 9 , 1 5 5 , 1 4
5 , 3 2 , 3 0 , 1 5 7 3

37 2 2 2 0  D A T A 1 7 1 , 1 7 4 , 7 7 , 3 , 2 3 6 , 1 3
2 . 3 , 9 5 , 3 2 , 3 1 , 1 4 5 , 1 5 2 , 1 7 4 , 7 7
3 , 2 4 . 1 5 3 3

7F 2 2 3 0  D A T A l 2 S , 2 , 1 1 5 , 2 0 1 , 4 0 , 1 4
4 , 6 , 2 3 6 , 7 5 , 3 , 3 2 , 2 0 , 1 4 5 , 1 7 1 , 7
7 , 3 , 1 4 3 2

34 2 2 4 0  1 : I A 1 A 1 : 3 9 , 1 5 5 , 1 4 5 , 1 5 8 , 1 6 9,155,145,32,30,171,169,44,22
, 2 1 0 , 2 5 5 , 1 7 4 , 2 2 7 3

SB 2 2 5 0  0 A 1 A 7 7 , 3 , 2 3 8 , 1 3 2 , 3 , 5 6 , 3
2 , 2 5 3 , 1 7 4 , 3 2 , 1 3 8 , 1 7 3 , 3 2 , 2 4 7 ,
1 6 3 , 1 6 5 , 1 9 7 8

C l  2 2 5 0  D A T A 2 0 , 1 6 4 , 2 1 , 9 6 , 8 4 , 7 2 ,
5 9 , 8 2 , 6 9 , 3 2 , 5 5 , 8 2 , 5 9 , 3 2 , 6 6 , 6
6 , 1 1 1 4

91 2 2 7 0  O A T A 7 3 , 6 4 , 8 3 , 5 6 , 1 3 , 0 , 5 5
, 9 8 , 7 3 , 8 4 , 8 3 , 5 6 , 1 3 , 0 . 7 3 , 7 8 . 9
30

24 2 2 8 0  D A T A 3 2 , 6 5 , 7 5 . 7 6 , 3 2 , 6 8 , 7
3 , 8 2 , 5 9 , 6 7 , 6 4 , 7 3 , 7 6 , 7 6 , 8 3 , 1 3
. 1 0 5 0

ED 2 2 9 0  D A T A 0 , 5 5 , 7 5 , 7 5 . 3 2 , 8 7 , 6 5
, 6 9 , 8 3 , 1 3 , 0 , 1 7 5 , 1 8 1 , 1 6 2 , 1 9 7 ,
2 0 8 , 1 5 3 5SE 2300 DATA219,225,230,241,244
, 1 4 5 , 1 4 5 , 1 4 5 , 1 4 5 , 1 4 5 , 1 4 5 , 1 1 5
, 1 4 5 , 1 4 5 , 1 4 5 , 7 8 , 2 6 8 2

5 7  2 3 1 0  D A T A 7 9 , 8 2 , 6 4 , 7 2 , 0 , 7 8 , 7 9
, 6 2 , 8 4 , 7 2 , 4 5 , 5 9 , 6 5 , 6 3 , 6 4 , 0 , 1
058

EA 2 3 2 0  D A T A 6 5 , 6 5 , 6 3 , 8 4 , 0 , 8 3 , 7 9
, 8 5 , 8 4 , 7 2 , 4 5 , 6 9 , 5 5 , 8 3 , 8 4 , 0 , 1

C64 P R O G R A M M I N G

050
BS 2 3 3 0  D A T 0 6 3 , 7 9 , 9 5 , 6 4 , 7 2 , 0 , 6 3

, 7 9 , 6 5 , 6 4 , 7 2 , 4 5 , 8 7 , 5 9 , 6 3 , 6 4 ,
1174

92 2 3 4 0  D A T A 0 , 8 7 , 6 9 , 6 3 , 6 4 , 0 , 7 8 ,
7 9 , 6 2 . 8 4 , 7 2 , 9 5 , 8 7 , 6 9 , 8 3 , 8 4 , 1
086

A3 2 3 5 0  D A T A 0 , 6 5 . 9 0 , 0 , 5 6 , 7 9 , 8 7 ,
7 8 , 0 , 7 8 , 7 9 , 9 7 , 7 2 , 5 9 , 6 2 , 6 9 . 1 0
13

SC 2 3 5 0  D A T A 0 , 1 3 , 5 , 1 0 , 1 , 1 0 , 5 , 1 0
, 4 , 1 0 , 2 , 4 , 1 , 2 , 4 , 8 , 9 2

56 2 3 7 0  D A T A 1 5 , 3 2 , 5 4 , 1 2 6 , 1 7 4 , 7 5
, 3 . 1 7 2 , 7 4 , 3 , 2 4 , 3 2 , 2 4 0 , 2 5 5 , 9 6
, 5 6 , 1 4 4 4

4 5  2 3 8 0  D A T A 3 2 . 2 4 0 , 2 5 5 , 5 6 , 3 2 , 6 6
J 4 5 , 1 4 1 , 7 2 , 3 , 3 2 , 8 6 , 1 4 5 . 1 7 2 ,
7 2 , 3 , 1 6 1 2

93 2 3 9 0  D A T A 1 7 0 , 2 0 1 , 0 , 1 7 6 , 1 6 , 1 8
5 , 0 , 1 4 7 , 5 1 , 1 2 , 1 4 5 , 2 0 1 , 0 , 2 4 0 ,
2 , 1 6 9 , 1 7 3 1

DE 2 4 0 0  D A T A 2 5 5 , 1 4 1 , 1 3 2 , 3 , 9 5 , 5 6
, 2 3 3 , 8 , 1 7 0 , 1 8 5 , 0 , 1 4 8 , 7 5 . 5 6 . 1
4 6 , 3 2 , 1 7 3 7

07 2 4 1 0  D A 1 A 6 6 , 1 4 5 , 1 4 1 , 7 2 , 3 , 3 2 ,e6,14s,141,78,3,32,e6,145,14
1 , 7 9 , 1 4 1 5

ES 2 4 2 0  D A T A 3 , 1 7 2 , 7 2 . 3 , 1 7 3 , 7 8 , 3
, 2 0 1 , 6 . 1 7 5 , 1 1 , 1 7 0 , 1 8 5 . 0 , 1 4 7 ,
3 2 , 1 4 3 4

81 2 4 3 0  D A T A 1 3 2 , 1 4 6 , 1 5 3 , 0 , 1 4 7 , 9
6 , 5 6 , 2 3 3 , 8 , 1 7 0 , 1 6 5 , 0 , 1 4 6 , 3 2 ,
1 3 2 , 1 4 5 , 1 7 6 4

51 2 4 4 0  D A T A 1 5 3 , 0 , 1 4 6 , 9 5 , 1 4 1 , 7 5
. 3 , 1 7 3 , 7 9 , 3 , 2 4 0 , 7 , 1 7 3 . 7 6 , 3 , 2
9 , 1 4 0 0

Si 2 4 5 0 , D A T A l 2 , 1 4 5 , 9 6 , 1 6 5 , 2 5 5 , 5
6 , 2 5 3 , 1 2 . 1 4 5 , 4 5 , 7 5 , 3 , 5 6 , 3 2 , 8
6 , 1 4 5 , 1 6 2 9

A l  2 4 6 0  D A T A I 4 1 , 7 2 , 3 , 3 2 , 8 6 , 1 4 5 ,
1 4 1 , 7 8 , 3 , 1 7 2 , 7 2 . 3 , 1 6 9 , 0 , 1 3 3 ,
2 5 1 . 1 5 0 1SS 2470 onTA169,149,133,252,192
, 0 . 2 4 0 , 1 6 , 2 4 , 1 6 5 , 2 5 1 , 1 0 5 , 1 0 ,
1 3 3 , 2 5 1 , 1 5 5 , 2 2 5 5

24 2 4 8 0  D A T A 2 5 2 , 1 0 6 , 0 , 1 3 3 , 2 5 2 , 1
3 6 , 2 0 8 , 2 4 0 , 1 7 2 , 7 5 , 3 , 1 7 7 , 2 5 1 ,
1 4 1 , 1 3 3 , 3 , 2 2 8 4

2C 2 4 9 0  D A T A 9 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
0 , 0 . 0 , 0 , 0 , 0 , 0 , 9 6

PROGRAM: E X I T . M O D . E D I TO R

D6 1  RE M
08 2  RE M*  ADVENTURE K I T  *
A3 3  RE M*  E X I T  E DI TO R •
15 4  RE M
55 1 0  I F A
. -
1 T H E N A =
2 : L O A D F
I S , D E , 1

AS 2 0  I FA = 2 TH E N  5 0
AO 3 0  P O K E 5 6 , 9
0
1 5 : C L R
l E  4 0  P O K E S 3 2 5 0 , 0
,
P O K E 5 3 2 8 1 , 0 5

A = 9 • 4 0 5 6 : L 1 = 1 2 7 4
SA 5 0  B L S = "E S P C 3 9 3 "
75 5 5  D 1
9
( 0 ) = " N
O R T H " :
D I S E 1 3
= " N 0

R T H E A 5 1 " t 0 1 $ ( 2 ) = " E A 5 T " : D I S C 3
)=75O U1HE A S T"

9 0  5 5  0 1 $ ( 4 3 = " S O U T H " : 0 1 S ( 5 ) = " 5 0
UTHW E 5 T" : 1 3 1 $ ( 6 ) = "W E S T" : D I S ( 7
) - "NO RTHWE S T"

31 5 7  D I S C 8 ) = " U P " : D I S ( 9 ) = " D O W N "

60 6 0  P R I N T " E C L R 3 " T A B ( 1 3 ) " E C 8 3 A
DVENTURE K I T "

07  7 0  P R I N TTA B ( 1 3 ) "E 5 1 J 1 3 3 "
50 6 0  P R I N T"E D O W N 3 "TA B ( 1 1 ) "E Y E L

LOW,RVSON3EX1T E DI TDRE RV S O FF
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CO 9 0  P RI NT"E 0 O W N2 3 "TA 8 ( 1 0 ) "E W I I
1
-
1
3
1  
I
N
I
T
I
A
L
I
S
E  
T
A
B
L
E
S
"

33 1 0 0  P R I N T T A 8 C 1 0 3 " 2  S E T  U P  A
LO CA TI O N"

6 9  1 1 0  P R I N T T A B ( 1 0 ) " 3  D I S P L A Y  A
LO CA TI O N"

4E 1 2 0  P R I N T T A B ( 1 0 ) " 4  S A V E  TA B L
ES"

nA 1 3 0  P R I N TTA B C 1 0 3 " 5  L O A D TA B L
ES"

2E 1 4 0  P RI NT"E DO W N2 3 "TA B CI 4 3 "E C
63SELECT O P T/ O N "

ED 1 5 0  G E T I S : I F I S < " 0 " O R I S > " 5 " 1 H
EN150DA 160 I-unL(Is)

413 1 7 0  O N I  G O T0  1 7 5 , 1 0 0 0 , 4 5 0 , 5
3 0 , 6 3 0

2E 1 7 5  P R I N T  "E CL R3 WHA T I S  TH E
HIGHEST L O CA TI O N NUMB E R"

SF 1 7 6  I N P U T " T O  B E  U S E D " ; L L
2C 1 8 0  F R I N T " E C L R 3 I N I T I A L I S I N G .

PI

06 1 9 0  FO R 1 = 3 7 5 3 2  TO  3 8 1 9 3 :  P O
KE I , O t N E X T :

CA 1 9 5  F O R I = O T O ( L L * 1 0 ) * 1 0 : P 0 K E 3
9 1 4 4 4 - I , 0 : NE X T: G O T0 3 0

I A  2 0 0  I NP UT"CCL R3 L O CA TI O N NUMB
6 R"; 1 . 0

55 2 1 0  8 1 = P E E K ( 3 7 6 3 2 . L O ) : 6 2 = P E E
K (3 7 6 6 8 . 1 _ 0 )

F5 2 2 0  P RI NT"E CL R3 L O CA TI O N". 1 . 0
BD 2 3 0  P R I N T"E D O W N 2 3 "TA 8 ( 9 ) "E S P

C33NESPC3J SE9PC33SESPC33N

CF 2 4 0  P R I N T T A B ( 9 ) " N E E E 5  W
W W P  N "

48 2 5 0  P R I N T T A B ( 9 ) " E C A , S ° , C R , S •
, C R , 5 * , C R . S * . C R . 5 * . C R . 5 ° , C R ,
9 * , C R , 5 ' , C R , 5 * . C R , 5 ° . C S 3 "

EE 2 5 0  P R I N T T A B ( 9 ) " E S - 3  E S - 3  E S
- 3  C 5 - 3  E S - 3  E S - 3  E S - 3  E S - 3
CS-3  E S - 3  E S
-
] "

EIC 2 7 0  P R I N T T A 8 ( 9 ) " E C 2 , 5 * . C E . 5 *
, C E , S * , C E , 5 ° , C E , S ' , C E , S ' , C E ,
8 * , C E , 5 * , C E , 5 * . C E , 9 ° , C X 3 "

4 8  2 8 0  F O R I " - 0 1 0 9 : P O K E L 1
4 -
5 4 2 7 2
4 -
1

4
.
2
,
1
;
N
E
X
T

40 2 9 0  P RI NT"E 3 0 W N9 , W HI TE , Y E L L O
W,RVSON3SERV5OFF3 S E T  E X I T
ERUSON3CCRQSOFF3 REMOVE E X I T

E R V S O N J
,
-
E R U S O F F
3  
T O  
E X
I T "

08 3 0 0  P R I N T " L E F T  A ND R I G H  CURS
OR K E Y S  TO  MOVE CURS O R"

19 3 1 0  P R I N T " E R V S O N 3
-
E R V S O F F 3  E

DI T  ANO THER L O C A T I O N I 0 8 3 "
65 3 2 0  6 0 S U 9 6 7 0
05 3 3 0  S Y S S A , L 0 , 0 , 0 , 1 0
l E  3 4 0  F L = L 1
C l  3 5 0  5 E T I S : I F I S ( > " " T H E N 3 8 0
I D 3 6 0  L C = P E E K ( P L ) : P O K E P L P E E K (

P L 3 0 R 1 2 8 : F O R D = 1
.
1 0 1 0 0 : N E X T

AF 3 7 0  FO K E P L , L 0 : FO RD=1 1 1 3 1 0 0 : NE
XTGOTE1350

6 2  3 6 0  I F  I V - "C R I G H T3 "A N O P L < L 1
4
.

18 THE N P L = F L
4 -
2 : 8 0 1 0 3 5 0

30 3 9 0  I F  I S = "E L E FT. 3 "A NO P L >L 1
KEN F L
.
. . F L
-
2 : 6 0 7
0 3 5 0

OF 4 0 0  I F I S = " C " T H E N P O K E P L , 6 7 : 5 0
5 U 8 7 4 0 , 6 0 7 0 3 5 0

FO 4 1 0  I F  I " - " T H E N 6 0
A9 4 2 0  I F I S = " 9 " T H E N F O K E P L , 6 1 : 5 0

511E1740:0070360
13C 4 3 0  I F I S = "
-
" T H E N 1 0 0 0
86 4 1 0  6 0 1 0 3 5 0
4A 4 5 0  I N P U T"E C L R 3 I N P U T L o c c a l o

N " . L 0
BD 4 5 1  P RI NT"E Y E L L O W3 DI RE CTI O NE

SPC73DESTI NATI O NCDO WN3"
2A 4 5 2  F 0 R I = 0 1 0 9 t P R I N T O I S C I ) : N E

X I

•
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REBOUNDER E 7 . 9 9
SHOCIONAY RIDER... E7.50
THING BOUNCES BACK E7.99
SHADOWS OF MORDOR (150REVS PLUS. . ETI5
LAST NINJA. £7.99
MAX TORQUE E7.50
WORLD CLASS LEADERBOARD £7.95
ROAD RUNNER,. . . . . . . . . . . E7.99
BLACK MAGIC E7,95
BARBARIAN £7.99

C641128 DISC DRIVEMRINTER CABLE E3.99
DISC NOTCHER ....... • E4.99
BOX 10 5
1
/ 4" 
A X I
O M  
D S
D D  
D
I
S
C
S

E9.95
QUALITY BULK 51/4" DISKS . . 25 lor £12.99

ISO, 5

THE

I: P O

'OKE3

NUMB

=PEE

10
'ESP
N

SW

R,5+

1 E S
5-3

E , S •
,CE,

72+1

ELLE]
IT
EXIT
I T"
CURS

F3 E

EEKC
I
.3:NE

(1,1+

_1 I

7 : 60

OD

:ONC

NE

95 4 5 7  P RI NT"E HUME , DO W NE J ": FO RI
0 T 0 5 : S Y S 5 A + 3 , L O , I : P R I N T T A B (

1 8 ) P E E K ( 5 0 1 ) : N E X T
DE 4 6 0  P R I N T " E W H I T E 3 " :  S Y S  S A . 1

0 , 0 , 0 , 1 5
DO 4 7 0  P R I N T P R I N T " E D O W N 2 1 " T A B (

1 3 ) " = 7 , R V S O N r E R V S O FF1  O I S P L
AY ANO THER L O C A TI O N "

_6 4 1 3 0  P RI NTTA B C1 2 ) "E RUS O N3 +E RV
5 0 FF3  E X I T  T O  M A I N  MENUECEU"

I F 4 9 0  G E T I S ; I F I S - " " T H E N  4 9 0
EF 5 0 0  I F I S . . "
-
" T H E N 4 5 0
137 5 1 0  I F I S " - " T H E N 6 0
BE 9 2 0  G O T0 4 9 0
Al 5 3 0  RESTO RE:  F O R  1 8 7 0  TO  9 2

4;  R E A D  X :  P O K E I , X :
X I

3F 5 4 0  I F  1
.
‹ ) . s e w  
T H E
N  
P R I N
T " D A

TA E RRO R":  E N D
85 5 5 0  P R I N T " E C L U P L E A S E  NO TE  L

AST L O CA TI O N US E D I S " ; - 1
45 5 5 5  I N P U T  " I N P U T  F I L E  N A M E " ;

E I S
ED 5 6 0  I NP UT"E DO UNJ O E UI CE  ( 8 - 0 1

B K . , . 1 C A S S E T T E ) " ; D E
19 5 7 0  P RI NT"CDO WN3 3 S A V I NG  TA B L

ES
05 5 8 0  S Y S  8 7 0  F I S , D E , 2 , 3 7 6 3 2 , 3

8 1 5 4 + L L * 1 0
FF 5 9 0  GOTO GO
55 6 0 0  DA TA  3 2 , 2 1 2 , 2 2 5 , 3 2 , 2 5 3 , 1

7 4 , 3 2 , 1 3 9 , 1 7 3 , 3 2 , 2 4 7 , 1 9 3 , 1 6 5
, 2 0 , 7 2 , 1 6 5 , 2 1 , 7 2 , 3 2 , 2 5 3

MIER 37 SEAVIEW ROAD • WALLASEY
MERSEYSIDE • 145 40N,

Telephone: (051) 630 3013
24 Hr ANSAIGNE

ALL TITLES OF SOFTWARE 15% OFF RRP
FOR ALL COMMODORE MACHINES

HARDWARE
CBNI 1284-MOUSE+RECORDER... E 2 2 9 _ 9 5
COMMODORE 64C PACK , •  E 2 2 9 . 9 5
AMIGA A500  E 5 3 9 . 9 5
1281) • . . . . . . . . . . . . . . . .  . . . . . . .  .  ..... E489.95
CITIZEN 120-0 PRINTER (incl. 11Face) E 1 9 9 . 9 5
MPS1000 PRINTER .... ................ •  c249.95
OMP2000 PRINTER incl. CEPA . . . . . .  E 1 6 9 . 9 5
I541C DISC DRIVE  £ 1 6 9 . 9 5
1571 DS DISC DRIVE  E 2 5 9 9 5
PHIL IPS MED-RES COLOUR MON.. E 2 9 9 . 9 5
CBM 1901C COLOUR MON. HI-RES  £ 2 9 9 . 9 5
CBM 1900M C128 MONITOR E 1 1 9 . 9 5
PANASONIC KX-P1081 PRINTER,  E 1 7 9 . 9 5

SOFTWARE
TAPE DISC

GRAPIIIC ADVENTURE CREATOR E 1 8 1 5  E22 95
ART STUDIO E 1 2 . 9 5  E15.95
TA9NORO E 1 6 . 9 5
OXFORD BASIC E 2 9 . 9 5
P R I
N T
S H
O P   
E
3
2  
9
5

PETSPEED 128 COMPILER  E 3 9  95
TRIVIAL PURSUIT . . . . .  r 1 1 1 5
PIRATES  E l l  95

HOTLINE 051-691 2008

C64 P R O G R A M M I N G

c ri 6 1 0  DA TA  1 7 4 , 3 2 , 1 3 8 , 1 7 3 , 3 2 . 2
4 7 , 1 8 3 , 1 6 5 , 1 , 4 1 , 2 5 4 , 1 3 3 , 1 , 1 6
6 , 2 0 , 1 6 4 , 2 1 , 1 0 4 , 1 3 3 , 2 1

21 6 2 0  DA TA  1 0 4 , 1 3 3 , 2 0 , 1 6 9 , 2 0 , 3
2 , 9 5 , 2 2 5 , 1 6 5 , 1 , 9 , 1 , 1 3 3 , 1 , 3 6

51 6 3 0  I N P U T  "E C L R J L A S T L O CA TI O
N U S E D " ; L L

83 6 3 5  I N P U T  " I N P U T  F I L E  NA M E " ;
F I S

7
0  
6
4
0  
I
N
P
U
T
"
E
D
O
W
N
M
E
U
I
C
E 
(
e
-
0
1

S K . . . 1 C A S S E T T E ) " ; D E
F3 6 5 0  P RI NT"CDO WN3 ] L O A DI NO  TA B

LES
9 6  6 6 0  A • 1 . : 6 0 T 0 1 0
38 6 7 0  FO R I 0 1
-
0 3 : 5 Y 5 3 6 6 6
7 , L O , I
68 6 8 0  P = 8 7 : I F  P E E K ( 9 0 0 ) - 2 5 5

THEN P . . 8 1
17 6 9 0  P O K E L 1 + 1
6
2 , P ; N E X T
5 2  7 3 0  RE TURN
BB 7 4 0  FR I N T"C H O M E , 0 0 W N 1 0 3 " : P R I

NTB L S : P RI NTB L S
BC 7 5 0  9 1 - 0 ; F O R I - 0 T 0 7
AD 7 6 0  P U
-
P E E K ( L 1
+ I • 2 )

05 7 7 0  8 1
.
= 1 3 1 + A B
S ( F L -
1
6 1 ) * 2 ' I

BD 7 8 0  NE X T
34 7 9 0  E 1 2 . . 0 : FO R I 0 TO I
A3 B O O  P L . I P E E K CL 1 +1 5 +1 ° 2 )
EC 8 1 0  B 2 . 1 3 2 o - A 9 S ( P U - 8 1 ) ° 2
-
1
85 8 2 0  NE X T
OF 8 3 0  P O K E ( 3 7 6 3 2 + 1 _ 0 ) , B 1 : P O K E ( 5

7 8 8 8 . L 0 ) . B 2
A5 9 4 0  S Y S S A , L 0 , 0 , 0 , 1 0
09 9 5 0  RE TURN

C64 REPAIR E35 max.

SPECIAL OFFERS
MODEM WOO and MUSTANG CBM INTERFACE

M.R.P.E3995 E59 .95
SUPER TYPE•BY PRECISIONM

. 
R

cA,,9F5' E5.99
ACCESSORIES

CEIM DATACORDER
ALTAI C641128 RECORDER
0641128 ADAPTOR FOR ANY RECORDER

FREE C12 DATA TAPE WITH
EVERY ORDER QUOTING OUR

COMMODORE OCT ISSUE
+ FREE 20 PAGE PRICE LIST

WITH FIRST ORDER

.E3499
E24,95
E19.95

YOUR COMMODORE October 1987
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Poslage and Packing_Items under E20 add E1.00.
Items under E50 add E2.00
Hems under E100 add E5 00
Items over E100 add E10.00

3E 1 0 0 0  P R I NT"E CL R, DO W N5 ) "
5 3  1 0 1 0  P R I N TTA B C 1 0 ) "E W H I TE 1 1 .

SET U P  E X I T S "
A3 1 0 2 0  P R I N T T A B ( 1 0 ) " 2 .  S E T  U P

DE S TI NA TI O NS "
113 1 0 3 0  G E T I S : I F I S < " 1 " O R I S > " 2 " T

HEN1030
A4 1 0 4 0  I F I S . . ' " 1 " T H E N 2 0 0
OC 1 0 5 0  I N P U T"E C L R M O E A TI O N  NUM

B E R"; L O
Fe 1 0 6 0  P RI NT"E DO W N2 , W HI TE J "
AB 1 0 7 0  S Y S S A , L 0 , 0 , 0 , 2
E0 1 0 8 0  3 1 + TE E K C3 7 6 3 2 + L O ) : 9 2 . . P E

E K ( 3 7 9 8 8 + L O )
A3 1 0 9 0  FO RI -4 0 T0 7 : 8 CI ) - . A 1 3 5 (9 1  A

NO 2
. -
I ) :
N E
X T

22 1 1 0 0  F O R N e T 0 9 : B ( I ) A 9 5 ( B 2  A
ND 2
-
( I -
9 ) )
; N E
X T

14 1 1 1 0  F O R I
- .
0 T O 9 A F 5 ( I )
O T H E N D

( I ) 0 , 6 0 T 0 1 1 3 5
ES 1 1 2 0  P R I N T O I S ( I ) ; : P R I N T "  D E S

TI NA TI O N (NO W I S "  P E E K ( 3 8 1 4 4
+ L O • 1 0 + I ) ;

18 1 1 3 0  I N P U T " ) " ; D ( I )
F l  1 1 3 5  NE X T
13 1 1 4 0  F O R I - 0 7 0 5 : F O K E  3 8 1 4 4 + L O

° 3 0 + I , D ( I ) : N E X T
04 1 1 5 0  P RI NT"E DO WN, Y E LLO W, RV S 0

N3+-CRVSOFF: T O  E X I TE S P C3 , RV S
0 N 3
-
E R
V S
O F
F 3  
A
N
O
T
H
E
R  
L
O
C
A
T
I
O

N"
OB 1 1 6 0  6 E T I S : I F I S - " . " T H E N 3 0
BC 1 1 7 0  I F I S . . " ^ " T H E N 1 0 0 0
91 1 1 8 0  1 3 0 T0 1 1 6 0

64C REPLACEMENT CASING FOR OLD 64. E19_95
LOCKABLE DISC BOX (HOLDS 100 51/4')... E 1 0 . 9 5
COMPUTER/TV LEAD (2m) E 2  59
HEAD ALIGNMENT KIT (Specify model).. • C 4 . 9 9
MAGIC MONITOR LEAD
VC-20 UHF MODULATOR
MPS 801 RIBBON •
MPS 803 RIBBONS.

STAR NL10 RIBBON
CITIZEN 1200 RIBBON
CBM USER PORT MOTHERBOARD
DATEL EXPANSION SLOT
COM64NIC PSLI
ACTION REPLAY (LATEST) , . . „ .  ....
DISC DEMON
EXPERT CARTRIDGE WITH ESM
DOLPHIN DOS 64
DOLPHIN DOS 128
FREEZE MACHINE
DATA SMART CART
QUICK DISC +
USER PORT RESET SWITCH
C64NIC LUXURY COVER
1541/1570 DUST COVER
CBM MC LUXURY COVER
CM! 128 LUXURY COVER
NEOS MOUSE/CHEESE (DISC & TAPE)
KONIX SPEEDKING JOYSTICK

E14.95
E14.95
E499

4 lor 0599
2 for £8.99

E5.95
E435

E14.95
E19_95

E24_95
E28.50
E63.99
£3750
£69.95
E79.95
C24_95
E29.99
E16.95
E5.99
E6.95

E 4 . 9 9
E6.95
E6.95

E34.95
£11.95

Overseas customers: Full price shown
will cover carriage and free tax.
We apologise tor any alleratim
omissions since going to press.
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51/4 Reversible discs (Flippy's)
Hove two write proleC1 notches o& index holes
Suitable for 40 or 80 track drives.

10.55 3 0 .0 0  47 .40  88 .10  204.55

31A ritCRnir;ECIA Brand

Monitor Swivel Bases

\,1

_ _ _ • -• • • •
• • 4 1

1 3 25
3- 1 2  60eo

- 1 1  95ea

Fon ttt revoMes diuuna 360 degrees
12.5 deg'ees tiltable up and down
Adjustable by front mechanism
55 x280 x260mm
for 12" Monitors

55x 355x 320mm
fOr 1 4" Monitors
1 1 5 7 0
3+ 1 5 . 9 0  ea

'5 0 5 e o

Printer Ribbons
Prices ( i )  per each ribbon

3 6  1 2
Arrstrool 8512/8256 5 . 6 5  5.35 4,90
P.C . BP, BI.V 7 5 0  7 1 0  6 5 5
DMP 2000/30e0 2 8 0  2 .6 0  2 , 3 5
Stather HR15 MS 3 . 3 3  3 .1 0  2 , 8 0
R. ER. BL 4 . 3 5  4 1 0  3 .7 5
Centronics GLP 3 . 6 5  1 4 5  3 .1 5
R. a  BR. BLY 4 . 6 5  4 .4 0  4 0 0
Canon 1080/1156 3 . 3 0  3 .1 0  2 .8 0
R G. BR. BIN 4 , 9 5  4 .6 5  4 .2 5
Citron 120 D 4 7 0  4.35 4.15
Diablo trylype  II MS 2 8 3  2 6 5  2 .4 0
R
E
P
E
l
.  
3
.
8
0  
3
5
5  
3
.
2
5

Epson
Pe7MX/PX 80 FX 800 3 . 5 5  3 .3 5  3
1 0R. BR. BL, a  Y 4 . 9 5  4 .6 5  4 2 5
MX100/FX1003/FX105 4 6 5  4 .3 5  4 .2 0
P. BR. Eli 565 5 .5 5  5 .1 0
pl 80/80 GX 80 2 . 8 0  2.65 2.40
R. G. BP, eity 4 7 0  4 , 4 5  4 E 6

Juld 61120 MS 3 . 3 0  3 1 0  2 .8 0
6103 SS 2 . 0 5  1 9 0  1 .7 5
R. BR. BL 2 . 7 5  2 6 0  2 3 5
Ka ys KP810/910 3 . 3 0  3 .1 0  2 0 3
R. G BR. BLY 4 . 9 5  4 .6 5  4 .2 5
Mrraity MI80 MS 4 1 0  3 , 8 5  3 .5 5
Panasonic 10(P 110 5 . 5 0  5 .2 0  4 .7 5
R G. BR BO? 7 . 2 0  6 .8 0  6 .2 5
Qum*  (VMS . 3 . 3 6  3 1 0  2 8 0
lobrio 3 . 3 0  3 .1 0  2 .8 0
War NL 10 5 . 5 0  5 .2 0  4  75
Shiniva CPEO MS 4 . 1 0  3 .8 5  3 .5 5

Coe ed if Ordered with other rzsbOuct
Please mix cotours ono types for best

prices
Red, BP=Esown, BL-Blue. G=Groen,

II the ribbon you require Is not listed
please le l us quote

The above Is a small selection of the 250
different ribbons we dock. We shall be
pleased to find your ribbon, however old

or obscure.

Computer Labels
C.00110,,K)US forstoad. sprocket fed

Pece per 1000 3000
70,06 4 . 8 0  13_20
89x 36 4 . 9 0  1 3 .5 0
80149 6 8 0  1 8 .3 0

10206 5 . 2 0  1 4 .4 0
Reuse store no. of labels across

v
-
e
e
t  
C
I  
2  
o
t

Computer paper
Pico, imbed recto perf edges
5do e v e n s  st re o e t e

oe; I  ba. lees  -
D:Ig

1
,
X
9
'
h  
0
3  
2  
1
6
.
9
0  
4
2
.
9
0

83 2  2 0 9 0  5 1 0 0
Ercem
11le9ii 7 0  2  2 2 . 5 0  57.50

90 1  1 6 . 9 0  44.00
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I NCLUDE
PRICES

V A T .

OCImStable I l
l i f
t .
4 " 4 1 1 1 4
, . 0
0 0 1 0

A4

desk clamping.mcvr,"
cursor linePoper thickness adjustment,

wieteue

Paper height adjustable alp_
M  Version 2 4 . 0 0
Holds uP to 300g
Desk Top Version 13.69
Holds up to I  0009
A3 Version 4 2 . 4 5
-blots up to 1400g
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I  I \  I l l i  R o l l e r s  Bar, Herts EN6 3BR M u s

C o m p u t e r  Supp l ies  Ltd. 0707 52698 (5 lines)
A11 discs
supplied are
wilt, labels,
51/4' write
protects,
envelopes &
hub rings.

Discs purchased direct from
One major manufaclurer.
100% certified error free -

lifetime guarantee.

• • ....,••
PCW SHOW-STANDS13044 & 4211-PCW SHOW-STANDS 3044 & 4211-PCW SHOW

Adjustable l i r  PrinterStand Mobi le l i t o p
p d
,  T h e  S p a c e

Copy 5 m r n  Perspex P r i n t e r  -  S a v e r .
H o l d e r  8 0  Column Version S t a n d

400 x 310 x ;00rtm
22,80

132 Column Version
600 x 310 x l
C i D r r i r r 28.60

51/4 R a i n b o w  Discs  come in five colours
ZS 5 0  1 0 0  2 5 0  5 0 0

SS/DO 1 6 . 5 0  30.75 57 .10  134.50 252 45
05/401 1 7 . 9 5  33.10 6 0 .7 0  141.45 26220
DS/80T 1 9 . 0 3  3 5 2 0  6 4 .8 5  148.75 276.00

51/4 Unbranded Discs
SS/01) 9 . 8 0  19 .35  36 .40  8 6 .5 5  163.85
DS/40T 1 0 . 9 5  20 .65  38 .20  8 9 .7 0  172.50
DS/80T 1 1 . 8 0  22 .30  41 .60  9 5 .7 5  179.50

SS/DO
DS/DD

A Unbranded Discs
10 3 0  5 0  1 0 0  2 5 0

15.10 42 .60  65 .95  117.70 264.75
13.55 22 .65  47 .85  113,55 21620

Rugged steel
frame Height
ollustable
basket for
output ,
0
0 s y
paper &
base she/ for
input paper. Sell
assembly -  includes
castors
80 column

132 column
52,50

S67,90

Wire Printer Stand slacks print•out
document tray

automatically Suitable
for most stonoord
printers. Mode of

safety coated
steel wire.

Poi 80 column £14.80

See you at
PCW SHOW
Stands 3044 and 4211
23rd-27th September

Paper
teed and •  - • -
refold positioned one above t te

other. Dial controlied
paper feed with admstable

delleciots ensures smooth
flow and automatic (Woking

80 column 1  32 column
4 14x3t30k460rnm 530x380x460mr,
1 3 4 4 0  1  4 3 . 0 0
3+ 3 2  10eo 3 +  40.7000
6+ 30,50oo 6 +  38.6506

Ad PRICES INCLUSIVE OF POSTAGE
& PACI<ING AND VAT.

mircin frir0
1
°

I Li\u
Computer Supplies

Freepost, Dept YC, Rydal Mount,
Raker Street, Potters Bar.

Hefts EN6 3BR
Access 8t Visa =

Out of Offi ce Hours (Answer mac hine)

41k

0707 52698 (5 lines)
Orders despatched 24 hrs.

Please allow 5 days for delivery.
For next day delivery, please ring for

details. Postage covers U.K. only.

A Catalogue -
s 
a v a i l a b
l e  
w i t
h  
a  
m o
r e

comprehensive range of products
including -  3M & Verbatim discs -  a
wider choice of paper labels, ribbons

and accessories.
Ring or write to obtain your copy now!

Educational and HMG orders
accepted. For official orders/invoice/
credit orders there is a minimum order
value of £15.00 excluding VAT. Any
order under £15.00 will be subject to

E3.00 handling charge.
Personal callers welcome

Weekdays 8.30am - 5.30pm
Saturdays 9.30am - 1.1:Dpm
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TIMA I

nvone who has ever played the excellent Ultima II I  or
even bigger and better Ultima IV will have wondered how it
all started. Playing these games is like watching a fi lm that's
already halfway through but now you can find out how it all
began in this re-released version of  the prequel, Ultima I,

There was once a land called Sosaria that prospered
under the rule of Lord British. Unfortunately, there was also
an evil Wizard called Mondain who grew in power until he
e%entually invaded the land w ith  an  army  o f  hideous

•le •
.•••

t s  1 5 0
t o o d  1 5 ' 2

1.1

monsters that quickly crushed all resistance. Sosaria now
desperately needs a hero to challenge the Wizard and free
the land.

If you haven't already guessed you're the hero and you
have to complete this quest on your own. As the game begins
you can defi ne your  character by  assigning an extra 30
points to the existing values (ten) that decide your strength,
agility, stamina, charisma, wisdom and intelligence before
choosing whether to be a human, elf, dwarf or bobbit and if
you're a fighter, thief, wizard or cleric. Once you've decided
who and what you are, you head for the great outdoors and a
familiar Ultima wilderness screen littered with towns, castles
and dungeons. Enter one of these and the screen will change
to show the rooms of  the building.

R E V I E W S

I f  you hate shooting aliens and feel that
you need something more intellectual to

stimulate your grey matter then look over
this selection o f  games.
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Inside towns and castles you can buy food and drink to
keep you alive, a room to sleep oft injury and exhaustion and
shops to buy equipment and weapons to prolong your quest.

As in the subsequent Ultima games you move around,
fight and cast spells by pressing single key commands that
are detailed on a quick reference guide. This is supplied in the
display game box  w ith the disk , book let o f  spells and
monsters, colour maps of the realm and a small bag of coins.

Ultima I  has been rewritten and speeded up for  this
relaunch and is a must for  Ultima adventurers, You may
find it a little easy after III and IV but it's  still a challenging
quest that will lead you to the stars (I'm not saying anymore,
you'll have to  fi nd out the rest yourself). Coming soon
Ultima I I  and then V!

Touchline:

Title: Ult ima I .  Supplier : Or igin (Mic ro pose) 2  Market
Place, Tetburv. Gloucestershire GL8 80,1. Tel: 0666
54326. Machine: C64. Price: .E19.95 (disk only). Originality :
7/10. 7 / 1 0 .  Graphics: 4/10. Value: 7/14
Graphics: 4/10, Vahte: 7/10.

ALTERNATIVE REALITY
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there is a fair chance that most of them will materialise in the
Dungeon. Hidden somewhere beneath the City of Xebec's
Demise you fi nd yourself in the middle of a bitter confl ict
with ev il proliferating around you. Can you survive long
enough to discover how you can turn this discord to your
advantage?

The Dungeon is  the second scenario i n  Datasoft's
Alternate Reality series. It follows on from the City but you
do not need to own this game in order to play. The story is
that you have been kidnapped by an alien spacecraft. You
find yourself in a room with only one exit which leads into an
alternate reality.

As you leave the room, a panel o f  quickly rotating
numbers freeze and your character statistics are generated.
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These are strength. intelligence, wisdom, stamina, charm,
skill, wealth and hit points. A high figure for hit points t h e
amount o f  damage t h a t  y o u r  body  c an  sus tain i s
recommended: You will not have time to judge any of the
other statistics. There are several other characteristics being
monitored that you are not told about but must discover as
you go. Moral alignment and weapon proficiency would
seem to be included.

As you s tar t out,  you fi nd yourself by a  shop and
should take the opportunity to equip Your character as best
as your few silver pieces will allow with weapons. provisions
and clothes. You can haggle for better prices but don't make
too low an offer or you will be thrown out on your ear. A
club is a useful fi rst weapon.

As you wander down the corridors and explore rooms, it
will n o t  b e  lo n g  before y ou  encounter someone o r
something. What happens next depends on who surprised
who. You can try to transact with the creature, attack it or
run away. Each of these options leads into a further menu of
choices. For example. if  you choose transact, then you can
offer something such as treasure. talk your way out o f  a
light, tr ick  your  opponent o r  just try  to  engage him in
normal conversation,

The 'typical encounters' range include paupers, healers
thieves. mages, trolls  and goblins (who are at war), the
undead. dragons and devils. Remember that if  you make a
friend somewhere, the chances are that you have made an
(MUM somewhere else,

Doors lead of f  in all directions. Most open easily but
some require brute strength, a key or the ability to break an
enchantment before they yield. Just because you can't see
them doesn't mean that  they  are not  there. There are
hundreds o f  secret doors and you will just have to keep
walking into walls in order to fi nd out where they
,- a r e .  O ryou could use magic.

Magic comes in many guises. I f  you join a guild ( if you
can fi nd one in the first place) you can learn the art of spell
casting, for  a hefty fee of  course. Treasure gleaned from
vanquished opponents  o f ten contains  magic al items .
Potions. wands. tomes, scrolls, trump cards. magic eyes and
horns all feature prominently.

Of course, not all treasure is good treasure. Quite a bit of
it is cursed, and in which ease you will need to repair your
guild i n  o r de r  t o  hav e t h e  curse removed. O ther
occupational hazards inc lude catching diseases, being
poisoned. getting hungry, thirsty or tired or suffering from
extremes of  temperature.

Touchline:

Although survival is your initial aim, as you progress,
you fi nd  that  there are var ious quests that  y ou  c an
undertake. A prisoner wants rescuing, a golden apple needs
delivering and you need to find two halves of' a ring, forge
them together and then destroy the ring in the fires of the
oracle.

The dungeon is displayed in 3-D with large illustrations
representing special areas such as shops. guilds, the oracle
and so on. In size, the Dungeon is a third bigger than the
City. Spread over four levels, level one is on a 6404  grid
with successive levels each being a quarter of the size of the
one above, This means that accurate mapping is essential. A
starter map is  inc luded and i t  is  suggested tha t  y ou
photocopy this. Certainly, you will make many mistakes. I
found whole areas that I just could not match up and it was
not a case of being only one square out either. Teleports. one
way doors and mazes only add to your problems.

The game is immensely playable, although expect to k ill
off a few characters until you get your bearings. One of the
complaints levelled agains t t h e  c i t y  w a s  t h a t  d is k
management was very poor and this is something that has -
now been sorted out. My  one grumble is  that the save
routine is a little clumsy. After saving, it would be nice to be
able to resume straight away rather than having to reload
the character, but I can live with that.

•Fhe description above has only touched on a few of the
features of the game. The Dungeon oozes atmosphere and as
such, must be one o f  the best role-playing games on the
market today. I f  the next fi ve modules in the series are
anywhere near as good, then fans of this type of game have a
treat in store.

Title: Alternate Reality -  The Dungeon.
Supplier: natosoft/US Gold. O at  2/3 ItollOrd Way,
Ilallord. Birmingham B6 7A.V. Tel: 021-356 3388.
Machine: C64 -  diqc ( ink. Price: (19.95.
Originality: 9/10. Graphics: 7/10. Playahility : 10/10.
Value: 9 / i a

CONFLICTS I
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of three o f  PSS's best known games on one compilation
tape. The games are about as different in subject matter as it
is possible to get -  an air battle, an assault on an island and
the defence of  an entire continent.

Battle of Britain takes you back to 1940 as you try to pit
the limited resources of  the RAF against the might of  the
Hitler's Luftwaffe, The game can be played on three levels
ranging from a training game to a fully  blown thir ty  day
campaign.

The display is a map of  southern England and you are
responsible f o r  scrambling squadrons o f  Spitfi res and
!hurricanes to counteract the threats of the German fighters
and bombers. Not  every squadron is  available to you as
weather conditions play an important part o f  the game -
airfields may be fogbound. The problem is to get a squadron
into the air , put  i t  on a  course where you think  i t  will
intercept the enemy and then after it has attacked, direct it to
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land so that it can refuel and rearm. That is simple enough
for one squadron but becomes a nightmare when you have
eighteen to control, all in real time. There is an optional
arcade sequence in which you sit in a Spitfi re cockpit trying
to shoot marauding Messerschmidts.

Theatre Europe was the game that brought fame and
notoriety to PSS. Set in the near future, it simulates an attack
by the Eastern block against the combined forces of Nato.
The controversy was caused by  the fact that you have a
nuclear strike capability, either limited or full scale. There
were howls of protest from the anti-nuclear brigade and the
people w h o  thought  t h a t  a l l  wargames encouraged
bellicosity and ought to be banned. As is usual in these cases,
everyone missed the point entirely.

Whichever side you play. it soon becomes apparent that
using the nuclear option is a losing one, in so much that both
sides escalate everything it  becomes goodbye world as we
know it. That said, there is still enough in this game to keep
you thinking. You must keep your troops supplied, use your
airborne forces to their best advantage and decide whether
to use chemical weapons. All this on top of a  ground
battle o n  a  massive scale. There are seven different a ir
missions that you can fl y  ranging from reconnaissance to
attacking enemy supply units.

Falklands 82 has five different levels of play. You must
decide where on the island you are going to land your forces
and then you only have a limited amount of time in which to
clear the island of Argentinian forces. Wise use of your SAS
and SBS forces for reconnoitring purposes should help you
here.

Each unit has attack and defence factors, a movement
allowance and attacking range. F o r  example, a  battery
cannot move very far  each turn but can attack from long
range, whereas the Paras have to be next to their opponents
before committing themselves to battle. After an attack, you
may well, depending on conditions, be able to summon up
an airstrike or  request naval gunfi re to help you. Time is
limited, especially on the harder levels and the task o f
liberating all the settlements is no easy one, especially as you
don't know the disposal of  the enemy forces.

All three games are very well presented and easy to
control, being by and large menu driven. Whereas they lack
the complexity o f  some fully  blown wargames. they more
than make up for  i t  by  being very easy to get into and
retaining a high degree o f  playability. As  such, they are
highly recommended to beginners and newcomers of  this
fascinating art.

REV IEWS

STATION FALL
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Touchline:
Title: Conflicts. Supplier: PSS. Tel: 0203 667556. Machine:
C64. Price: fl  2.95 fro). (17.95 (d),
Originality: 8/10. Playability: 8/10. Graphics: 7/10. Value:
8/ 10.

1
7

our career s till hasn't developed the way that you
envisaged when you joined the Stellar Patrol some five years
ago. You started of f  as Ensign seventh class, sweeping the
decks of space ships. Then, by some quirk of fate, and more
than a little skill on your part, you manage to save a planet.
Promotion came fast. You are now a lieutenant first-class
but s till the excitement promised in the glossy brochures
when you joined the patrol is nowhere to be found.

Look a t  y o u r  present as ignment. H o p  ov er  t o
some remote space s tation and p ic k  u p  a  supply  o f
Request for  Stellar Patrol Issue Regulation Black Form
Binders Request Forms. Hardly  the stuff of' which legends
are made, is it? Your eyes light up a bit when you go to pick
up your robot, as one of your three available choices is Floyd
who assisted you so ably when you rescued Resida (as detailed
in Planetfall). He is delighted to see you again and begs to be
picked. How could you refuse such an offer?

Completing the paperwork as quickly as possible ( in
triplicate of course) you set the autopilot in your spacetruck
and sit back until you arrive at the space station. You are a
trifle surprised to find that there is no-one there to greet you.
As you explore, you quickly discover that the entire station
is deserted. Even Plato. another robot that Floyd makes
Friends with is surprised to see you but isn't too sure why.

Wandering around the station, the only  clue that you
Find is in a tape of the Captain's log which has entries about
the ar r ival o f  a  strange alien spaceship which seemed
to coincide with a progressive series a  malfunctions in every
piece of technical equipment. Your worst fears are confirmed
when you are attacked by a homicidal hull repair droid.

As is usual with Infocom games. the story is lov ingly
crafted. It is impossible not to fall for Floyd. nuisance that
he is  as he creeps up nois ily  behind you to  shout 'boo'
lovingly i n  y our  ear. The descriptions o f  locations and
objects are wonderful and no-one has mastered the art of
guessing the players' 'incorrect inputs' and answering them
back in a similar vein -  quite like Infocom.

Their parser though, once the wonder of  adventurers
everywhere is beginning to look somewhat frayed round the
edges, especially when compared to the likes of Magnetic
Scrolls. For example, a phrase like 'get the tape and examine
it', won't work as the parser assumes that you are trying to
get something called an 'examine'.

I can't see any adventurer being disappointed, especially
if  they enjoyed Planetfall. The packaging, which includes a
sew-on patch, a  set o f  blue pr ints  and y our  mission's
instruction dockets, just helps to create the atmosphere of
yet another excellent Infocom adventure. G . R . H .

Touchline:
Title: Stationfall. Supplier: Infocom (Activision). Tel: 01-431
1101. Machine: OW -disk only. Price: 124.99
Originally : 8/10.
Graphics: N /A.  Playahility : 9/10. Value: 8 /  la t g q



y
o
u  
w
i
l
l  
f
i
n
d  
i
n  
y
o
u
r  
C
o
m
m
o
d
o
r
e

64 manual a list of high and low value
frequencies fo r  a  number o f  notes.
They're on page 161, i f  you've lost
them! Here we are concerned with
locations tV+0) and (V+1), which will
contain the low and high order value
frequency respectively.

Say we want to play the note C-3. A
glance at the table reveals that the high
value frequency is an 8, and the low
value frequency is a 97. So, in order to
play that note the final line o f our
program becomes:

30 POKE V-I-0,97:POKE V-1-1,8

C64 P R O G R A M M I N G

Making
Music

The second installment of  our music series continues
coverage of  the 64's sound chip, SID, and explains how

to play tunes on your Commodore.

By Peter Gerrard

Obviously, t h e  V-1-0 co u l d  b e
abbreviated to just V i f you wanted.
To play any other note, just alter the
low and high value frequencies in line
30 (values between 0 and 255). To alter
the waveform, alter the number in line
25 (remembering to  alter the pulse
width as well i f  you select a  pulse
waveform), choosing between 17, 33,
65 and 129. T o  alter the ADSR
settings, fiddle with the values in line
20 (values between 0 and 255), and to
alter the volume ju change the value
in line 15 (values between 0 and 15
only, please, for now).

When you're satisfied with creating

a few simple noises o r  notes, we'll
travel onwards and take a  look a t
producing some harmonies, using all
three voices.

In Harmony

Producing notes with all three voices is
not tha t much more difficult than
producing notes wi th one. Having
gone through the effort in  the last
section of setting up a simple note, let
us now take a look at some simple
ground rules when operating with all
three voices.
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Volume

24 2 536
163 2 675
35 3 803

This, unfortunately, has to be the same
for all three voices, and i f  the control
register is set at 15 then all three will be
pumping out their notes at maximum
volume. However, by using different
waveforms and play ing notes f r om
different octaves, one can create the
effect o f  different volumes f o r  the
different voices. A  low  note played
using a triangle waveform will sound
much quieter than a high note played
using a  s awtooth wav eform. f o r
example.

ADSR

These can be different for  the three
voices, and it is usually a good idea to
make. use o f  this fac t when play ing
notes in  harmony. Harmonic  effects
are probably heard to their best effect
when notes  a r e  sustained f o r  a
reasonable length o f  time. rather as
one would expect on an organ, and so
in our program to follow we'll be doing
precisely that. Attack and decay rates.
however. are probably best left up to
the requirements o f  the indiv idual
voices.

Remember ing t h a t  m u s i c a l
notation refers to notes as C, D. E. F,
G, A. B and then back to C again, one
octave further up, of  course!

To produce a s imple chord o f  C
then, we'll take the following high and
low value frequencies:

C64 P R O G R A M M I N G

number by 2 than it is multiply ing two
numbers and try ing to extrapolate a
result from that!

So, having got the values, let's take
a look at our program, bearing in mind
that we're going to be using all three
voices, and that the control registers
that look  after  each voice come in
blocks of  seven, That is, if  we use our
variable V=54272, we'll see that the
waveform for  voice one is controlled
by register ( V+4) ,  for  voice two by
(V+4+7 or  V+11).

Waveforms

Once more we can make use o f  the
facilities available with the SID chip
and use different waveforms for each
of the voices. However, the white noise
waveform is not going to he an awful
lot o f  use i f  we're go ing t o  b e
attempting t o  pr oduc e in t r ic ate,
pleasant sounding harmonies, so for
the purpose of this exercise we'll stick
to just triangle, sawtooth or  pulse.

Note Values

Fortunately all of these are worked out
for you in the Commodore 64 manual.
and as well as giving you the high value
and lo w  value frequencies fo r  each
note over  some seven octaves, they
also give you the value of the note in
cycles per second. This is related to the
frequency values i n  quite a  s imple
fashion, but it can be of more use to us,
especially when lengthy tunes or more

Note Low Value High Value Frequency

From that you can probably work out
the relationship between frequency
and high and low values. Multiply  the
high value b y  256 (now therc's an
unfamiliar nuinberl)and add the result
to the low  value. This  gives us  the
frequency value. So why are frequency
values easier to work with? Well, if  we
wanted to play our chord in a higher
octave, say the nex t octave up  the
scale, w e  w o u l d  m u l t i p l y  t h e
frequencies b y  2 :  t h i s  i s  t h e
relationship between notes in different
octaves. To go up another octave then,
we'd mult ip ly  t he  frequency b y  2
again. It's  a lot easier multiply ing one

advanced programming methods are
encountered.

When play ing in  harmony, i t  is
probably bes t  t o  s t ic k  t o  s ome
straightforward rules . O ne  doesn't
have to be a Mozart to realise that C
and C  Sh a r p  w h e n  p lay ed  i n
conjunction with D  are not going to
sound very harmonious. Consequently,
in these early
, 
e x p e r i
m e n t s  
w e '
l l  
s t
i c
k

with playing some very simple chords.
Simple, but they do produce a very
pleasing result. We'll start with a very
straightforward chord, played in  the
key of C, and using the notes of C, E
and G  for  our  three voices, and for
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voice three by  (V+4+7+7 or  V+18).
This enables us to set up a simple FOR

NEXT loop to look  after all three
voices.

The Program

As before, we'll fl ush out the entire
SID chip contents first before we start
by setting the variable V and turning
the volume on.

5 FOR 1=0 TO 24:POKE 54272+1,0:
NEXT
10 V=54272
15 POKE V+24,15

So far so good, and exactly the same as
before. N o w  let 's  s et  t h e  A D S R
sequences up for the three voices.

20 POKE V+5,9:POKE V+6,240
21 PO KE V+12,9:POKE V+13,240
22 POKE V+ I9,33:POKE V+20,36

There is no great significance to any of
those values, other than that we have
used quite a long sustain and release
for eac h o n e  N o w  t o  s e t  t h e
waveforms.

25 F O R 1=0 T O  2:PO KE V+I *7 +
0:NEXT I
26 P O K E  V+4 . 1 7 : PO KE V + 1 1
33:POKE V+18. 65
27 POKE V+I6,0:POKE V+17,255

The only  difference now is that we're
using different waveforms for all three,
and that voice three is using the pulse
waveform. Finally, we need to play the
actual notes, like this:

30 POKE V+0,24:POKE V+1,2
31 POKE V+7,163:POKE V+8,2
32 POKF V+14,35:POKE V+15,3

The result i s  hopefully  a  pleasant
sounding chord.

From here it is but a simple matter
to play  different chords in  different
keys. All you'll need to do is to look up
the high and low values frequencies in
the manual, and remember that chords
tend to go in jumps of  two notes at a
time. That is, something like C, E, Gas
we've played here, or  D,  F , A  for  a
chord of  D. or G, B, D for a chord in
G, and so on. You are welcome, o f
course, to experiment with discordant



chords, i f  you can have such a thing,
but remember that you might get on
very well with your neighbours at the
moment a n d  t h a t  I  w o n ' t  b e
responsible for  any untoward results,

Bearing i n  m ind  the techniques
used here (and in particular the use of a
FOR N E X T  l o o p  a n d  t h e
relationship between the three voices)
it is but a simple step to go from notes
and chords to proper tunes. There are
many ways o f  extracting a tune from
your Commodore 64, and in the next
installment we'll take a look  at some
of the easiest methods.

Playing Tunes
Using the material that we've covered
so far, there is  really only  one thing
further that you need to know in order
to be able to play some tunes on your
Commodore 64 —  the notes we're
going to play.

Later on we'll be using a modified
synthesiser program to do all this for
us, but for now we'll stick to some very
simple things that mos t people w il l
either k n o w  before t y p ing  i n  o r
recognise when played. Having got as
far as  us ing three voices w e  w i l l
continue to use them, and we may as
well stick to the waveforms and ADSR
envelope shapes that we've already set
up. So, our program begins like this:

5 FOR 1=0 TO 24:POKE 54272+1,0:
NEXT
10 V=54272.
15 POKE V+24,15
20 POKE V+5,9:POKE V+6,240
21 POKE V+I2,9:POKE V+13,240
22 POKE V+I9,33:POKE V+20,36
25 FOR 1=0 TO 2:POKE V+I*7+4,0
:NEXT I
26 PO KE V+4,17:POKE V+11, 33:
POKE V+I8,65
27POKE V+16,0 :POKE V+I7,255

So far so good and so far, familiar,
We won't yet carry on to include the
three lines from the last section that
actually played a chord, we'll consider
what notes we are going to play first of
all.

A f a m i l i a r  e n o u g h  t u n e  t o
everybody must be the 'theme' used in
Close Encounters o f  the Third Kind
when the aliens and humans fi nally
establish some sort of communication

C64 P R O G R A M M I N G

and produce a welter o f  sound and
lighting effects that would do justice to
an Electric Light Orchestra concert.
The five all- important notes are D, E,
C from one octave, and from an octave
further down we have C and G. The
live notes are played in that order, and
since they also have more or less the
same duration, we can concentrate on
the notes for now and worry about the
duration afterwards.

It really  is  about t ime to  forget
about h i g h  v alue a n d  l o w  v alue
frequencies, and to turn permanently
to t r u e  frequency values, o r  t h e
number of  cycles per second for  each
particular note. For  the live notes in
our Clos e Encounters theme, t h e
frequency values are as follows:

100 DAT A 1204,1351, 1432, 536,
803
101 D AT A -1

The -1 data element in line 101 will
serve to tell the program that we've run
out o f  data and are not going to be
playing any more notes, I f  we add the
following lines to our main program,
we'll be able to produce a simple tune:

30 READ F:IF F=-1 THEN FOR
1=0 TO 24TOKE V-FLONEXT
LEND
31 F11=INT(F/256):FL=F-FH*256
32 FOR 1=0 TO 2
33 POKE V+I*7,FL:POKE
V+I*7+1,FEI
34 NEXT
40 GOTO 25

This, as you will soon realise, does
not produce a very sensible tune, and
we do need to introduce some form of
delay before going back to line 25 and
getting the next note, a line something
like line 35 would suffice for  now:

35 FOR 1+0 TO 1000:NEXT 1

A one second delay occurs between
notes. But wouldn't it  be better if  we
were to let the program produce the
delay for  us, rather than just having a
one second delay all the time? Here's
just one way of doing that:
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100 DAT A
1204.50,1351,50,1432,50,536,50,
803,100

and amending line 35 to read:

35 READ DE:FOR 1=1 TO
DE*20:NEXT I

This gives us much more control
over the duration of each of the notes,
but is still a long way from being really
satisfactory. We can only achieve this
through muc h t r ia l  and  er ror , o r
removing the programming s ide o f
things altogether  a n d  le t t ing  t h e
person running the program do the
job. I f  we had our  or iginal line 100
back again which is

100 DAT A 1204,1351 1432, 536, 803

we could insert yet another new line
35 to read:

35 GET A$:1F A$ <  >  " "TH EN
35

In which case we would wait for the
person running the program to press
the space bar before proceeding on to
play the next note. However, this is still
using a l o t  o f  t h e  6 4 ' s  mus ic a l
capabilities, and in order to make each
voice play the note in a different key,
we would have to make something like
this:

31 FH=1NT(F/256):FL=E-FH*256
32 FOR 1=0 TO 2
33 POKE V
-
1 - 1 * 7 ,
F L : P O K
E

V+I*7+1,FH
34 NEXT  I

into:

31 FOR 1=0 TO
2:F=F*2 t EFFI=INT(F/256):FL=F-
FH*256
32 REMark is now redundant
33 POKE V+I*7,FL:POKE
V+PK7+1,FTI
34 NEXT I



Each voice now plays its note in a
successively higher  octave, the new
frequency value being determined by
the statement F =F *2  1 I  i n  line 31,
since this will give us the value Fon the
first pass through the loop when I  is
equal to zero. F*2 when 1 is equal to
one, and fi nally F*4 when I is equal to
two. Raising two to the power of I is a
useful shorts tep t o  produc ing t he
desired frequency.

But a l l  t h is  is  concerned w i t h
producing s imple notes , a lbe it  i n
different octaves. H ow  might we go
about p r o d u c i n g  a  t h r e e - p a r t
harmony, s t i l l  u s in g  o u r  C los e
Encounters data and no more? For this
we have t o  t r y  and understand the
relationship between indiv idual notes,
since we do not want to spend the rest
of our days working out vast numbers
of different frequency values.

Note to Note
We've already noticed that octaves are
separated by a frequency value of two.
That is , C in one octave has half the
frequency o f  C in the next octave, a
quarter that o f  C in the next octave
again, and so on. Unfortunately for us
there is n't  a  convenient number o f
notes from one C  to the next, since
there is only a gap of six notes between
Cs, or  seven notes ( inc luding the C
itself) in total.

A s im p le .  b u t  n o t  e n t i r e ly
satisfactory solution, w ou ld  b e  t o
divide t h e  difference between t w o
octaves into sevenths, and use these
values for  our  chords o f  D. E, C, C
again and G for  the Close Encounter
theme, Alas (as you'll discover if  you
try i t  out)  this  does not work  ou t
exactly. Those little black notes have a
habit of  getting in the way.

Fortunately there is  a mathemat-
ical ex pres s ion f o r  g e t t in g  t h e
frequency of the next note up the scale.
provided you know the frequency o f
the proceeding note, and it works like
this. Assume that F is the frequency of
the note, not yet converted into high
and lo w  values t o  be PO KEd in to
memory. Then, if we assign this to, say.
C. then the frequency of the note D in
the same octave i s  found b y  the
expression:

FN=INT(F*2 t  (1/6))

A mite complicated, but i t  does
work! For example, the frequency of a
particular C in a particular octave is
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given a s  1072 cycles pe r  second.
Applying this to our  formular above
gives us the new frequency of' 1203.
Not exactly the value given i n  the
manual ( whic h i s  1204) b u t  c lose
enough, and those in the manual are
never meant t o  be taken as gospel
anyway.

So once more unto the breach, and
instead of  spreading our three voices
over different octaves, we'll now get
them p l a y i n g  i n  h a r m o n y  b y
introducing the following changes to
the program:

31 FOR 1=0 TO 2:IF 1=0 THEN
F H = I N T ( 1
7
/
2 5 6 ) : F L =
F -

FH*256:GOT033
32 F=INT(F*2 t (21(121(1*2+1))))
33 POKE V+1*7,FL:POKE
V+I*7+ LEH
34 NEXT I

Now doesn't that look wronderfully
complicated? It's  quite simple, really,
don't panic! On the first pass through
the loop nothing untoward happens,
because we just want the orignal value
of the frequency. Second time around.
remembering that a chord o f  D  will
consist of the notes D, F, A, we want to
be two notes higher up. In other words,
replace the or iginal (1/6)  by  (1/3) ,
which, believe it or not, is what all the
rigmarole above does. O n the fi nal
pass through the loop we want the
frequency of the note that is four notes
up from our  original 13, but since we
cannot have (1/6) replaced by ( I/1.5)
we have to do everything in fractions
of 12.

The main thing is  that it  works.
Also a few of the variations on a theme
that can be achieved by using just five
data times. By  play ing in  different
octaves, or  by producing chords, we
begin to  get some idea of  the power
behind the 64. But this isn't of course,
the only  method of  playing tunes on
the machine, and so for the rest of this
particular section we' ll be tak ing a
look at one or two other examples of
tune playing. After that, well, the light
relief is over and we turn to theory in
our attempts to get the most out of the
SID chip.

Tuning up
Here's the fi rst o f  just two different
methods of playing simple tunes on the
64 from data statements, without any
guidance at all, because you should be
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getting familiar  with the registers and
their locations and functions by now.
Play w i t h  t hem,  embellish them,
because it  is  only  by doing that that
you'll really  begin to understand the
workings of  Sit) ,

10 V=54272
20 POKE V+24,I5
30 POKE V+5,9
40 POKE V+6,0
50 POKE V+2,255
60 POKE V+3,20
70 POKE V+4,65
80 READ A,B,C
90 IF A  <1 T HEN 200
100 POKE V+I ,B
110 POKE V,C
120 FOR 1=1 TO  A*50:NEXT
130 FOR I J  TO 23:POKE
V+1,0:NEXT
140 GOTO 20
150 D AT A
5,22.227,5,22,227.5,25,177,10,21,154
152 D AT A 2,22,227,7,25,177
154 D AT A
5.28,214,5,28,214,5,30,141,10,28,214
156 D AT A 2,25,177,7,22,227
158 D AT A
5.25,177,5,22,227,5,21,154,10,22,
227,0,0,0
200 FOR 1=0 TO 24:POKE
V+1,0:NEXT:END

One way of doing things: you may
(I hope) spot the 'tune' being played,
which makes me sound lik e Lionel
Blair I  suppose, but that's  the only
similarity between us, I assure you!

For ou r  fi nal example, here's a
slightly different way of achieving the
odd sound effect or  two:

10 V=54272
20 POKE V+24,I5
30 POKE V+5,9:POKE
V+I2,36:POKE V+I9,255
40 POKE V+6,0:POKE
V+13,36:POKE V+20,70
45 POKE V+3,A:POKE V+I0,15
46 POKE V+2,20:POKE V+9,20
50 POKE V+4,65:POKE
V+11,129:POKE V+I8,129
60 FOR 1=0 TO 40:POKE
V+1,1:POKE V+7,4:POKE
V+15.3:NEXT 1
70 A=A+10:IF  A>250 THEN A=0
80 FOR 1=0 TO 23:POKE
V+1,0:NEXT I
90 GOTO 30
95 FOR 1=0 TO 24:POKE
54272+1.0:NEXT



Press the RUN/STOP key to get
out of  this one, and then enter GOTO
95 to shut everything up.

There a r e  m a n y  w e i r d  a n d
wonderful sound effects that can be
achieved by 'mucking' about with Just
the things that we've learnt about so
far. T r y  a l t e r i n g  t h e  v a r io u s
parameters i n  t h i s ,  a n d  o t h e r
programmes, t o  see what the effect
might be.

When w e  s tar t considering the
more advanced techniques available to
us on the 64, such as fi lter ing, r ing
modulation, synchronisation, not only
will we be able to start producing ever-
more wonderful effects, but we w il l
also be on the path to producing a true
synthesiser, involv ing the s imulation
of different musical instruments, and
much more besides. However, before
we c a n  t a l k  a b o u t  m u s i c a l
impersonation w e  need t o  k now a
great deal more about how various
work, and in particular how different
instruments produce the sound that
they do.

Consequently, in the next section,
we'll b e  look ing in  some detail a t
ADSR envelopes, and how changing
them can produce a wide variety o f
different and unusual sounds and how,
combined with a selection of different
waveforms and  one  o r  t w o  other
parameters. w e  can really  s tar t t o
realise the potential o f  the M  and its
Sit)  chip.

A A A A D D D D
S S S S R R R R

128 064 032 016 008 004 002 001
008 004 002 001 008 004 002 001

Attack Decay Sustain Release
In order to enhance the quality of any
musical performances that we might
achieve by using the Commodore 64.a
thorough under s tanding o f  t h e
envelope shape o f  a  voice, o r  the
ADSR setting is essential. The simple
definitions that we have already given
for the phrases Attack, Decay, Sustain
and Release w i l l  te ll us  what they
mean, but w il l  not  explain precisely
how t h e y  operate. Cons ider  t h e
following program:

10 V=54272
20 POKE V+24,I5
30 POKE V+4,0:POKE V+4,33
40 POKE V+5,9:POKE V+6,0
50 POKE V+1,10:POKE V.I0

This produces a note o f  a certain
frequency playing using the sawtooth
w a v e f o r m ,  a n d  h a v i n g  a n
At tac k /Dec ay  s e t t i n g  o f  n i n e
combined w i t h  a  Sustain/Release
setting o f  zero. The note, as you will
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hear, s oon dies  away  t o  nothing.
However, i f  we alter line 40 to read:

40 POKE V+5,33:POKE V+6,49

Now the note does not immediately
die away, and indeed sounds rather
different. A more substantial program
should illus trate h o w  t h e  var ious
settings of  ADSR can be combined to
produce some very different effects.
Later on, we shall be look ing at the
workings o f  the tw o  registers that
control the entire envelope shape o f
the note (for voice one only, they work
in exactly the same way' for voices two
and three).

10 V=54272
15 FOR 1=0 TO 24:POKE
V+LO:NEXT 1
20 POKE V+24.15
25 A=LD=1:S=I;R=1:W:=1
30 PR I N T I C L R T
35 PR IN T IH O ME ]Attack Decay
Sustain Release W./Form"
40PR I NITA B(4)ATA B( 11 M I A  B
(19)STAB(28)RTAB(37)W*16(+1
45 POKE 198.0
50 GE1AS:IFAS=""THEN50
5 5 1 F A S = " A
-
T H E N A = A
+ 1  : I F
A = 1 7

THENA=0
601FAS="D"THEND=D+ I:IFD=17
THEND=0
65IFA8="S"THENS=S+ LIES= 17
THENS=0
701FAS="R"THENR=R+ LIFR=17
THENR=0
75 I F ASW" T H EN W=W*: I F W=16
THENW= I
80 POKE V+5,A*16+D:POKE
V+6,S*I6+R
85 POKE V+4,0:POKE
V+4,W*16+1:POKE V+2,40:POKE
V +3,40
90 POKE V+1,20:POKE V+0,20
95 GOTO 35

A fair ly  straightforward program,
but it illustrates the point. After setting
up the variable V  the program then
displays the current settings of Attack,
Decay. Sustain and Release on the
screen before waiting for  the user to
press a  k ey . Pressing the ' A '  key
increases the attack  setting. D  the
decay setting. S the sustain setting and
R the release setting. Finally, pressing
W changes the waveform, should you
choose to do so.
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The AD SR  settings are PO KEd
into place in  line 80, before line 85
takes care of the waveform (and sets a
low pulse frequency and a high pulse
frequency, if required), before the note
itself is at last played by line 90.

You might  care t o  add t o  the
program, s o  t h a t  d if fer ent  pu ls e
frequencies c a n  b e  selec ted, o r
different notes played. The changes are
not too difficult, and since we've taken
the precaution o f  hav ing o u r  l ine
numbers increase i n  s teps o f  fi ve
there's plenty o f  room for  additonal
statements to  be inserted i f  required.
These will probably be along the lines
of I F  AS="s omething o r  o t he r "
THEN increase some variable. N o t
perhaps, t he  mos t elegant way  o f
programming, but i t  w il l  suffice for
this simple example.

Now f o r  a  f e w  w o r d s  o f
explanation. Y o u ' l l  s ee  t h a t  t h e
waveforms are set to values of 1, 2. 4 or
8. By multiply ing this by 16 and adding
I we arrive at our more familiar values
of 17, 33, 65 and 129.

You w i l l  note that  the var ious
ADSR settings never progress beyond
16. This  is  because the two control
registers that look after these settings
are obviously, dual purpose ones, and
operate in this fashion.

In each case, the first four bits of
each by te are used t o  control one
setting, the second four look ing after
the o t h e r  settings. T o  t a k e  t h e
Attack/Decay register for now, since
the Sustain/Release o n e  work s  i n
exactly the same way, we will see that
the max imum v alue o f  the Decay
setting is actually 15, coming from the
addit ion o f  ( 8+4+2+1) .  Six teen
possible settings then, force 0 through
to 15.

It might appear that the value of
the At tac k  c a n  v a r y  f r o m  0  t o
(128+64+32+16) or 240, covering such
values as 48, 160, etc., on the way.
Howev er ,  a d d i n g  a l l  t h o s e
combinations up gives us, yes, fifteen
different settings, o r  sixteen i f  you
include zero option. How much easier
it is to think of settings ranging from 0
to 15 again (rather than 0 to 240 and
obscure points  inbetween) and then
mutliply the end result by 16 to arrive
at the higher value. I f  you check all the
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102 P RI NT"CCLR, S AJ TTACK ( S D )
ECAY CS S 1 US TAI N CSRJELEASE
$W1AUEFORM"
103 P R I N T T A B ( 1 ) A T A 8 ( 8 ) 0 T A B ( 1

87

04

175 P RI NT"CUP 1 Y O U'UE  F I N I S H F
D UI E WI NG  TH A T,  P RE S S
180 T O  RETURN TO  S
ELECTION PROGRAM."

PROGRAM. A DS R S E TTI NG S

EU 5 P O KE 5 3 2 9 0 , 9 :P O KE 5 3 2 8 1 , 7 :P R 5 )S TAB(2 3 )RE TAB(3 1 )W F 59 l e l  P RI NT:P RI NT"C5 S l O RRY  I T '
I NT"CCLR1 "CHRS (1 4 )"E BLACK, S A Oi 104 P RI NT: I NP UT"CS AJ TTACK ( 5 A L L  A  B I T  SLOW, B U T  ME  AND
, S D, S S , S R1 CS S 1 E TTI NG S  . . . " 0 - 1 5 ) E S P C5 , LE FT6 J " ; A: I FAc O O R DO 182 P P I NT"HI G H-RE S  M I X  L I K E

C6 6 P RI NT:P RI NT"CS W1 HE N REQUE5 A>1 5 THE NP RI NT"CUP 2 1 "; :6 0 1 0 1 0 O I L AND WATER . . .  M Y  AP O LO G
TED, E NTE R THE  C5 A1 / E S 0 1 / CS S
1/CSR1 41

0
105 I NP UT"C5 M E CAY C5 P C3 1 ( 0 - 1 E2

I E S . "
185 P O KE 1 9 8 , 0AC 7 P R I N T

-
S E T T I N
G S  
F O
R  
Y O
U R  
N
O

5 )C5 P C5 , LE FT6 3 ";D: I FD<O O RD>1 52 186 6 E TAS : I FAS . . "THE N1 1 3 6

47
TE,  FOLLOWED BY  TH E
8 PRINT"WAUEFORM,  A N D  THE N T 19

S THE NP RI NT"CUP J";:G O T0105
110 I NP UT"CS S 1 US TAI N ( 0 • 1 5 ) C

54
49

190 6 0 9 U 8 1 0
200  P R I N T C H R S ( 1 4 ) ; : 6 0 T 0 1 0 2HE FREQUENCY O F THE S P C6 , LE FT5 1 ";S : I FS <O O RS >1 5 TH 63 300 U - 0 : 8 1 . Y : A 1 X

05 9 P RI NT"NO TE  I TS E LF. "1 G O T0 1 0
0 F2

E NP RI NT"CUP 1 "; :6 0 T0 1 1 0
115 I NP UT"CS RJE LE AS E  ( 0 - 1 5 ) C

CF 301 I FX 1 X THE NG O S UB3 8 0 :RE TUR

AC 10 P O K E 5 3 2 7 P E E K ( 5 3 2 7 2 ) 0 R e 5 P 0 6 , LE FT6 1 ";P E : I FRE <O O RRE >1 57 302 A I . X 4 V : 1 3 1 Y
-
I N T ( V • R A T I O )

05 12 POKE 5 3 2 6 5 , P E E K ( 5 3 2 5 5 ) 0 R 3 5 T H E N P R I N T " C U P 1 " ; : 6 0 1
-
0 1 1 5

30 13 6 0 T0 1 6 : RE M  Y E S  I  KNOW I T '
7A 116 P R I N TP R I N T"C S A J N Y  MORE

CHANGES CCSY1 O R E S N ) ) ? "
5F 303 I . J • 4 J * 1 : 1 F 0 ( X 1

-
X ) T H E N R E T U
RN

5 TH E  MOST UNSTRUCTURED PROS Be 117 G E TnS : I FAS . -"N"THE N1 4 S 05 304 R O I N T ( B 1 / 8 ) , C - I N T C A 1 / 8 )RAM I N  THE  WORLO! SF I l e  I FAS = "Y "THE N1 2 0
16

61
FC

14 F O R 1 8 1 9 2 T 0 1 6 1 9 1 : P O K E I , 0 ,
NEXT: RETURN
16 P RI NT"CCLRJ ";
20  FO R 1 8 1 9 2 T0 1 2 1 9 1 , P O K E 1 , 0 .

55
CD

119 6 0 1 0 1 1 7
120 PRINT:INPUT"CSW1ALIEFORM
Cl .  2 ,  4  O P  8 ) C S P C 6 , LE FT6 3 " ;
WF:I FWFUO RWF>4THENPRI NT"CUP

43
CC
' f 7

305  1.131AND7
310 8
-
7
-
( 1 1
A N D
7 )

319  B Y T E 8 1 9 2
- ,
( R 0 • 3 2 0 )
-
F ( 0 ' 0 )

FO
NEXT
SS Y - '2 0 :X . "4 0 : 97

2 3 " ; : 6 0 1
.
0 1 2 0
122 I FWF-4 THE NI NRUT"E S P J ULS E

28 320 P O KE BY TE . P E E K(BY TE )O R(2 '
13)

62
n2

SO R . . I N T ( Y / 8 ) : C I N T C X / 8 )
65 L. Y AND7 OF

HI ( 0
-
2 5 5
) C S
R C 6
, L E
F T 6
1 " ;
P H

124 I FP Ht0 0 RP H>2 5 5 THE NP RI NT"
64
08

325 6 0 1 0 3 0 2
350 FO RNX TO X 1 S TE P 203 70 8

-
7
-
( X A
N D
7 )

CUP )"; :G O T0 1 2 2 DO 3S1
OS 75 BY TE - 8 1 5 2 4 - ( R* 3 2 0 ) * ( C* 1 3 ) + L 31 126 I FWF-4 THE NI NP UT"CS P RI LS E 96 352 R O I N T ( B 1 / 6 ) - C - I N T ( A 1 / 8 )

LO ( 0 - 2 5 5 ) E S P C 6 , L E F T 5 1 " ; P L
59 80 P O KE BY TE , P E E K(BY TE )0 R(2 * 8 21 128 P RI NT:I NP UT"CS F1RE Q UE NCY ell 355  L- B1 AND7

( 2 5 6 - 1 6 S 7 2 ) CS P CG , LE FT6 1 " ; FR 72 360 1 3 - 7 - ( A I A N D 7 )AS
25

81 Y Y 4 - 1 : I FY < 8 5 TH E N 6 0
8 2  Y -Y -1 :X -X -1 -1 :1FX <261THE NG O 66 130 I FFRt2 S 6 O RFR>1 6 S 7 2 THE NP R 29 365 8 Y T E - 8 1 9 2 * ( R O * 3 2 0 )

- 1 -
( C • e )I NT" ( UP 3 " ; : G O T0 1 3 0 7A 370 P O KE BY TE , P E E K(BY TE )0 R(2
-

9C

64

OA

83 X - 4 0 , Y - 8 X 1 - X . A ° 4 : Y 1 . . 2 0 ,
RATI 0 . . 5 4 / ( X 1 - X - F1 ) : 6 0 5 U8 3 0 0
84 X . . X 1 : Y • . Y 1 : X 1 . m X I .
,
D * 4 : Y 1 5 2
: R A T I O - ( 3 2 / ( X 1 - X + 1 ) ) : 6 0 S U 8 2
00
85 X - X 1 : Y - Y I : X 1 - X 1 4 - 9 ° 4 : Y 1 - 5 2

20

04
I S

135 F H . . . I N T ( F R / 2 5 5 ) : F L . q
.
R
-
F H "
.

2 5 5
140 WWF* 16-4-1
145 P RI NT:P RI NT"E S P 3 RE S S  [ S R
, S E , S T, 5 U , S R, S N]  TO  Q U I T  O R
ANY O THER KE Y  TOCARRY O N . "

FA
17
4C
9C

B)
375 NE X T
380 FO RP. YTO Y1STER2
381 8 1 - 1 : A 1 . . X
382  R O I N T ( 1 3 1 / 1 3 ) , C - I N T ( A 1 / e )

BC
: R A T I O LG O S U B 3 5 0
86 X - X 1 : Y - Y I : X 1 - X 1 . R E . 4 : Y 1 - 9

AO 146 (5 E TAS : I FA8 -CHRS (1 3 )THE NP
0 KE U. 2 4 , 0 :E NO

F9
FA

383  1. 131AND7
384 13 . . 7 -(A1AND7)

4 t R A T I O - ( 3 2 / ( X I - X 4 1 ) ) ; G O S U B
300

C3
F8

147 I FAS . . ' "THE N1 4 6
148 U-S 4 2 7 2 :P O KE U4 . 2 4 , 1 5

BD 365 5 Y T E " 8 1 5 2
4 -
( R 0 • 3 2 0 )
4 .
( C ‘ 8 )

+1
BC
7n

90 G E T A S I F A S • " T H E N 9 0
92 I F A S = " " T H E N P 0 K E 5 3 2 6 5 , 2 7 :

OD 150 P O K E U 4 . 5 , A . 1 6 . 0 : P O K E V
4
6 , 5
* 1 6 4
-
P

2n 386 P O KE BY TE , P E E K(BY TE )O R(2
. .B)

20
POKE 5 3 2 7 2 , 2 1 : R E TU R N
54 6 0 1 0 9 0

82
23

155 POKEU+2,PL:ROKEUA-3,PH
160 P O KE V +4, 0 :P O KE U+4, W

05
OB

367 NE X T
388 RETURN

ES 100 P RI NTCHRS ( 1 4 ) : P RI NT"E S N3 2C 165 POKEU-1-0,FL:POKEU-1-1,FH
OW J US T HANG O N A  WHI LE  . . . SD 170 P RI NT:P RI NT"E S P 1 RE S S  ANY

KEY FO R CS A, S D, S S , S R1  D I AG R PLEASE NO TE THE  S I G N  I S
29 101 1305UB14 AM, A N D  WHEN THE u p  ApPrI tu K E Y  c NE x T TO  0 ) .

possibilities through, you'll soon see
that this  much neater system works
very well.

It is  important to understand this
principle, because we will be using it
again when we come to some o f  the
other multi-purpose (not just dual,
either!) registers in the sections on ring
modulation, synchronisation a n d
filtering.

Just think in terms of bits and bytes
and our earlier discussion about how a
byte is made up on an 8-bit computer.

Having heard what  t he  AD SR
settings do, you might be wondering
how t o  g o  about converting these
settings into passable impersonations
of musical instruments. Wel l , the
Commodore 64 manual gives us some
hints such as:
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Instrument Impersonation
Instrument Waveform Attack/Dec
Piano P u l s e  9
Harpsichord Sawtooth 9
Accordian Tr i a n g l e  1 0 2

ay Sustain/Release Pulse Rate
0 H i + 0 ,  Lo-1-255
0
0

Do these sound like the real thing,
if y ou use the values in  ou r  lit t le
program given earlier? About as much
as I sound like Frank Sinatra, which is
not alot, believe me. No, there is a lot
more to impersonating musical instru-
ments than jus t fi ddling about with
ADSR settings, although they arc
obviously important.

As a starting point, though, they
will have to suffice, and although we'll
be taking a few more steps in the next
couple of sections. try for now to think
about t he  sound produced b y  the
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instruments ment ioned abov e. A
piano, for  instance, produces a very
sharp note, which is  sustained for  a
while, a n d  t h e n  us ua l ly  decays
away q u i t e  s low ly .  H o w  w o u ld
you go about setting up the ADSR
envelope for  something hke that?

Well, in  a ll these cases i t  is  alot
easier to visualise something than it is
to try and describe it. so the following
program should be of some help when
it comes to thinking up suitable ADSR
settings. WT



CONCORDE
The creators of 624, a superb combat
and flight simulator based on one of
World War Irs most famous aircraft are
offering the once in a lifetime
opportunity for you to win a free trip
on Concorde, the world's most famous
airliner.
By answering the simple questions
below you could win a dream trip on
the world's only supersonic passenger
aircraft flying at speeds faster than the
bullet from a gun.

CONCORDE. . .  THE FACTS
•  Concorde first flew on 2 March, 1969.
•  Concorde has carried over 800,000

passengers over 50 million miles.
•  Concorde holds the record for the

fastest passenger flight London to
New York in 2 hours 56 minutes on
1 January, 1963.

•  Concorde's maximum level speed is
1,367 mph.

•  Concorde carries a maximum of 128
passengers.

HOW TO ENTER
To win a supersonic flight on
Concorde answer the following
four questions and then in not
more than fifteen words why
you want to fly faster than the
speed of sound. In the event of
a tie, the most original reason
will win the first prize.
Please 5 end entries to:— 1
U.S. Gold Ltd.,
Units 2•3 Holford Way,
Holford, Birmingham 86 7AX.

WIN A FREE FLIGHT ON

*  FLIGHT SIMULATOR *

1. What is the speed of sound (mph)?
2, Name three World War II SSI titles.

3. What do the initials USAAF stand fort

4. What is Flak?

5. (In not more than fifteen words) I would like to By faster than the speed of sound
because

Name Age
Address DISK) I  !APE

If you are not a lucky winner in this
great competition, don't worry
because you can still experience the
thrills of flight plus the exhileration of
combat in 624.
B24
From the war torn skies of World War
II emerged one legendary offensive
weapon —the 624 bomber. This superb
simulation allows you to recreate the
exploits of this great aeroplane on
single mission runs or a 19 mission
campaign to destroy oil refineries in
Poletsi, Rumania.

As pilot, you control the mission flight
on a bombing raid from your home
base in Italy; as group leader you
command 40 B24's on bomb runs to 14
targets deciding on when and where
to bomb depending upon weather,
plan availability, group efficiency and
target oil production levels. A night
and combat simulation of unparalleled
quality.

Available on
CBM64/128

TAPE E14.99 DISK El 9.99
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U.S. Gold Ltd., Units 2.3 Holford Way, Hollerd,
Birmingham B6 7AX.Tel: 021 356 3388.

THE PRIZES
1st P r i z e : Two tickets for a
flight on Concor de plus a copy
of 824 and an SSI Or der  of
Merit Plaque.

50 Runners Up Prizes:
A copy of the superb flight and
combat simulator 624.
Please state a preference as

to Tape or  Disk.
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of this versatile system. it is helpful to
know a  few bas ic  facts  about the
receiver. F ir s t ly ,  w h a t  receiver i s
required? The market is  open here.
with models ranging in price from 4:24
to 4;600. Regrettably the lower priced
models w i l l  n o t  f u n c t io n  w i t h
interfaces/software o f  this  ty pe as
certain basic criteria are required.

Your short-wave receiver should
cover the range 1./4 -  30 MHz  and it
must have a detector to receive SSI3
(single side band) plus a CW tiller  for
picking up morse. To tune to an exact
frequency. a  receiver w i t h  d ig ita l
display is much more accurate.

Price Range
Having said all this, how much do you
have to pay for such a model? Looking
around a second-hand market would
be informative as there is a constant
supply and demand. O ur  household
model is  a YAESU FRG7000 which
costs a r ound  £200,  second-hand.
(Remember, that short-wave listening
is a hobby within itself which users get
a gr eat  dea l o f  i n  a n d
pleasure from.)

An acceptable receiver will set you
hack a minimum of -):150 second-hand
and should have all the above features
including the facilities to use a good
aerial and earth: the receiver used here
was worked on a long wire antenna (4(1
metres). suitably grounded to reduce
background noise.

Onto Computing
The inter lace, whic h i s  s mall and

R E V I E W

Link Up
Here is the chance to link up a short-wave technical

receiver and Commodore 64 to a Transceive interface
and multimode receive program.

By Evelyn Mills

compact. plugs into the user port of the
C64. and is  connected to  the audio
output o n  the  shor t wave receiver
(cables and connectors are supplied).
It has a single switch which controls
three functions: one position sets the
computer for  CW reception. another
for RTTY reception and the third for
litter on/off .  According to  the data
you wish t o  receive, set the switch
accordingly and load the disk RX-4
program.

While the program is not lengthy. it
is extremely compact and efficient in
use. All of the commands function via
a single key press. a lis t of which is
given in  the literature supplied. On
loading, a status line is displayed at the
bottom of the screen. Press R and this
indicates t h a t  y o u  a r e  i n  R T T Y
(teletype) mode: a C press takes you to
morse reception, a n  A  press  t o
AMTOR reception and a T  press to
download S S T V  ( s l o w  s c r een
television scans). The AMTOR mode
will not be discussed here as it is very
similar to R IT Y.

Our main options are T.R. and C.
Inasmuch as morse transmissions were
received a n d  t r a n s la t e d  w i t h
considerable facility. let's get into the
C option first.

To do this, set the interface switch
to C W then tune in to the amateur
bands  a v a i l a b l e  f o r  m o r s e
transmission, using the CNA' option on
your receiver. These bands are listed in
most short-wave handbooks and the
more successful were found to be the
3.0 - 3,150 MHz and 14.0 - 14.350 MHz
bands. T h e  s of twar e c ont r o l l ing
reception has a fi lter selection of  700
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Hz. 1360 Hz plus a fi lter OFF mode:
these are displayed at the bottom of the
screen and are selected w ith  s ingle
computer keys. There are also single
key controls for  setting word speed.
For amateur MOrSC. 20 w.p.m. or  40
w.p,m, should be used (depending on
the speed o f  transmission). A  speed
setting capable of handling up to 250
w.p.m. is also available.

Let us assume that You have tuned
into a good. clear morse transmission.
At the top left-hand corner o f  your
screen, nothing is visible until tuning is
perfect. a t  whic h po in t  a  fl ashing
yellow cursor w i l l  appear and the
morse transmiss ion w i l l  n o w  b e
translated to  text on your screen ( in
English or  the appropriate language -
such conversations are regarded as
confidential and may not be printed
here). You will fi nd the transmitter's
call-sign p r in t e d  o u t .  ev entually
enabling y o u  t o  loc a te  h is / h e r
geographical position (with reference
to handbook).

It s hould b e  remembered t h a t
many p e o p le  u s e  mor s e  i n  a n
abbreviated for m o r  even in  coded
form: furthermore y ou ar e jus t  as
likely t o  c a t c h  t h e  e n d  o f  a
conversation as the beginning. In fact,
what you pick up is a matter of tr ial,
error and chance!! The transmission
may be 'locked' on autotrack i f  need
be.

During reception. when one screen
is full, it is overwritten by subsequent
data which allows fast decoding. A l l
material c an b e  saved t o  disk  b y
pressing S -
a  
b l e e p  
w i l l  
b e  
h e
a r
d  
w h
i c
h

should be followed by a single number



or letter for  program identifi cation -
the saving process then begins.

To ou tpu t  t o  t he  Commodore
printer o r  MPS 801 press P  either
directly from the screen or from saved
material. The latter is reloaded with a
D press: when tol lowed by O. data will
again b e  v i s i b l e  o n  s c r e e n .
Approximately 32K may  be stored
which is more than adequate for most
transmissions. RESTORE w i l l  c lear
the screen but not the memory, so i f
vou have a  lo t  o f  rubbish coming
through in it ia lly ,  due  t o  excessive
background noise or inaccurate tuning
you will fi nd that this is saved as well
within any one program -  generally as
Es, I ' s  and  asterisks. Should y ou
search around bands other than the
amateur ones . y o u  w i l l  fi n d  t ha t
information is transmitted in fast code.

The Teletype Selection

Switch the interface to  RTTY.
ON mode and press R  for  software
selection. At  the bottom of the screen
you will find the RTTY definition plus,
at the lower right-hand corner. two

R E V I E W

cursors for  tuning purposes. When a
station is located, a vertical black band
will oscillate across the cursors to give
very tine tuning - you are well on mark
when the lines oscillate from left to
right a t  a  r ap id  rate. T h is  w i l l ,
naturally vary with the intensity of the
signal.

Once you are tuned to  a station
(handbook u s e f u l )  t h e  te le ty pe
message is then printed to screen. Most
of the material I  picked up was either
coded o r  i n  German o r  Swedish.
Experience is  needed here t o  k now
when and where t o  get the English
transmissions (uncoded).

Pressing T  will give a full screen
picture if  any SSTV (slow scan TV) is
being transmitted.

To be Recommended

This is a very dedicated hobby which
requires a great deal o f  patience and
computer time. Certainly the product
marketed by Technical Software will
not l e t  y o u  d o w n .  Technically '
everything functions Yrery smoothly
and the single key presses, allow for
rapid switching from mode to mode.

SPECIAL OFFERSI t*EXCEPTIONAL VALUE *
25x 5.25' DS-DD DISKS

PLUS
100 CAPACITY LOCKABLE DISK BOX

FOR
ONLY 07.60

OR
50)(525' OS-DO DISKS

PLUS
100 CAPACITY LOCKABLE DISK BOX

FOR
ONLY E27.10

20 x 35- DS-DD DISKS
PLUS

40 CAPACITY LOCKABLE BOX
FOR

ONLY E29.50
OR

50x 3 5
- 
D S -
D D  
D I
S
K
S

PLUS
90 CAPACITY LOCKABLE BOX

FOR
ONLY E68.20

REMEMBER THE PRICE YOU SEE IS ALL
YOU PAY. (U.K. ONLY)

THEY INCLUDE VAT AND CARRIAGE
Cheque or Postal Order to:

Manor Court Supplies Ltd
Dept YC10, Glen Celyn House, Penybont,

Llandrindod Wells, Powys LD1 5SY.
Telephone: 0597 87784 or 0597 87792

Orders accepted from educational& government depts.
Dealer enquiries invited.

Other key presses exist (I: for figures, L
For letters. etc.) which are described in
detail in the literature supplied: helpful
data is also given for  the novice. The
cost o f  the interface and software is
modest with respect to  quality , so i f
your interests lie in this direction, the
product c a n  c er tainly  b e  rec om-
mended.

Technical Software also have a log
book available (a mini-database with
printer output) which is menu-driven,
and a  very good Morse Tutor : the
latter allows characters to be taught in
a simple manner: text may be typed at
pre-selected speed, checked, er rors
highlighted and the result printed. A
pitch adjustor is built into the system.
The log book costs 1.:8 on tape and the
Morse T utor  £6  Ad d  £2 t o  either
for disk-based systems.

Touchline:
Product: Tronsceive Intetface
a n d  1? X--1  S q fi l i ' a  re ,

Supplier: Technical Software, Fron,
Upper Llandwrog, Caernarfon 1.1.54
7RF. T e l :  ( 0286)  881886. Pr ic e :
inlet:face E25: Kit  Form E l i  Software
E25 (ca): £27 (disk).

"LOAD-IT" " L O A D - I T "
ATTENTION DATA-RECORDER OWNERS

THE DISEASE - Tape Loading Problems
THE CUBE - Our Exclusive Data-recorder Modification Package

PERMANENT READ AUGNMENT ADJUSTING ANDS
CAUBRATED SCALE

IPITERNAL SPEAKER FITTED

CEPA RECORDER

*  Programs fail to load if the head does not read the tape correctly.
* B y  simply adjusting the head sligntly all programs will load'
*Loading problems are caused by variations in alignment of data on tape.
-
1
0
A
0
-
1
T
-  
G
I
V
E
S 
Y
O
U
:

*  Audible loading through internally fi ned speaker.
* Head alignment easily adjusted to clearest data signal.
*  Calibrated scale for keeping a record of loading

positions
*  Achieves 100% success even on poorly recorded

programs.
*  Guaranteed for life of data-recorder.
*  Approved by data-recorder manufacturers
*Recommended by leading software houses.
*  Does not affect any guarantees on computer.
* 3-day  service from receipt of order.

*  Due to popular demand a D lY .  kit is available.
*  All you need is a soldering iron frequired for CBM only)
*  A small fi le and common sense
*Eas y  to follow instructions are supplied.

CBM data-recorder kit, only r8•35 Inc. post and package
*SPECTRUM 48K/128+2 0 I Y. kit, only E7.75 inc pos t

and package (no speaker required).
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8629660. Trade enquiries welcome. Franchise scheme available in selected
areas Britain and overseas

SEND YOUR DATA-RECORDER SECURELY PACKED TO: T e l .  021-745  4970
"LOAD-I T". 35  Stratton Road. SNrley,  Solihull,  We st Midlands R90 2RX.
El I  enclose my M I  data-recorder and cheque o r (1 9 .9 5  Inc

Y k i t.  c a m  f 9  9 5  1 3 . 1 . Y .  k it for  any ilata-reoorichyr £ 7  75 .
Tick as apprOperato.

Name
Address

Postal code
Cocriwki it COM talCBM +4,.CEIM64caM MC/COM 1281SPEC1RUM 4
E A,
,
1 2 1 1 + 2 .YOUR COMMODORE °etcher 1987
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Sprite Grabber

5F

2 0 5 , 1 6 9 , 9 89 16504 DA TA  5 5 , 5 5 , 5 5 , 6 9 , 8 2 , 3 2
41 15432 DA TA  1 4 1 , 3 7 , 2 0 8 , 3 2 , 2 1 0

30 POKE I , A . I - I
-
4 - 1 : 6 0 T O  
2 0

, 5 6 , 8 9

15384 DA TA

. 2 5 9 , 1 6 9 , 1 3 36 18512  DA TA  3 2 , 7 4 , 5 5 , 7 7 , 6 9 . 8 3
76 15440  DA TA  1 4 1 , 2 4 8 , 7 , 1 6 9 , 0 . 1

16392  DA TA
2 0 8 , 1 4 1 , 3 3

, 3 2 , 7 7

OD

3 3 , 2 5 2 , 1 6 9 4E 15520 DA TA  5 5 , 5 7 , 5 8 , 7 9 , 7 8 , 6 5
E5 15448 DA TA  0 , 1 3 3 , 2 5 3 , 1 6 9 , 6 4 ,

15408 DATA 1,141,21,20e,141,
3 9 , 2 0 8 , 1 6 9

. 7 5 . 6 8

16416  DA TA
1 0 0 , 1 4 1 , 1

1 3 3 . 5 3 , 1 6 9 E4 15528  DA TA  3 2 , 4 9 , 5 7 , 5 5 , 5 4 , 1 3
88 16456  DA TA  3 , 1 3 3 , 5 4 , 1 6 9 , 1 0 9 , , 1 7 , 3 2

1 3 3 , 2 5 0 , 1 6 9 84 16536  DA TA  1 5 2 . 1 8 4 , 1 8 4 , 1 8 4 , 1
82 15454  DA TA  5 4 . 1 3 3 , 2 5 1 , 1 5 9 , 1 4 8 4 , 1 8 4 , 1 8 4 , 1 8 4

7 , 3 2 , 2 1 0 , 2 5 5 97 16544 DA TA  1 8
.
1 , 1 8 4 , 1 E N
, 1 8 q , 1

8F 15472  DA TA  1 5 0 , 0 , 1 7 7 , 2 5 0 , 2 4 0 8 4 , 1 8 ' 4 , 1 8 4 , 1 8 4
, 1 2 , 3 2 , 2 1 0 9F 16552  DA TA  1 8 1 , 1 8 4 , 1 8 4 , 1 8 4 , 1

92 16480  DA TA  2 5 5 . 2 3 0 , 2 5 0 , 2 0 E 1 , 2 8 4 , 1 8 4 , 1 8 4 , 1 8 4
4 5 , 2 3 0 , 2 5 1 , 7 5 A7 16550  DA TA  1 8 4 , 1 8 4 , 1 8 4 , 1 8 4 , 1

DO 164e8 DA TA  9 0 , 5 4 . 7 5 , 2 2 5 , 5 5 , 1 8 4 , 1 8 4 , 1 8 4 , 1 8 4
4 9 . 3 2 . 8 3 95 15558  DA TA  1 8 4 , 1 8 4 , 1 8 4 , 1 8 4 , 1

15 15485  DA TA  8 0 , 8 2 , 7 3 , 8 4 , 5 9 , 3 2 8 4 , 1 8 4 . 1 8 4 . 1 3
, 7 1 , 8 2 AO 15576  DA TA  1 7 , 3 2 , 3 2 . 3 2 , 3 2 , 3 2

5F 10 1 - 1 5 3 8 4 :
2E 2 0  RE A D A :  I F  4 . . 2 5 5  THE N E ND
57 30 POKE I , A . I - I

-
4 - 1 : 6 0 T O  
2 0

E3 15384 DA TA 1 6 9 . 0 , 1 4 1 , 2 4 8 , 7 , 1
4 1 . 2 5 0 , 7

47 16392  DA TA
2 0 8 , 1 4 1 , 3 3

1 4 1 . 2 5 1 , 7 , 1 4 1 , 3 2 ,

OD 16400  DA TA 2 0 8 . 1 4 1 , 2 9 , 2 0 8 , 1 4
1 , 2 3 , 2 0 8 , 1 6 9

15 15408 DATA 1,141,21,20e,141,
3 9 , 2 0 8 , 1 6 9

D1 16416  DA TA
1 0 0 , 1 4 1 , 1

5 4 , 1 4 1 , 0 , 2 0 8 , 1 5 9 ,

7C 15424 DA TA 2 0 8 , 1 5 9 , 5 , 1 4 1 , 3 8 ,

S
p
r
i
t
e  
G
r
a
b
b
e
r  
i
s  
a  
u
s
e
f
u
l  
u
t
i
l
i
t
y  
f
o
r

examining the sprites used in games.
The sprites once found can be SAVEd
to disk or  tape, LOADed back into
some f o r m  o f  s pr ite ed ito r  a n d
changed at will. In  this way you can
build up  a library  o f  your favourite
sprites from your favourite programs.

Getting it in
Sprite Grabber  is  a  machine code
program, presented here as two Basic
Loaders. These should be typed in
using t h e  S Y N T A X  C H E C K E R
program that can be found on the
LISTINGS page.

Why two versions of the program?
It's simply that they are both located at
different addresses, in  case one hap-
pens to sit in the same area of memory
as the sprites you want to grab.

When the loaders have been RUN I
suggest that you SAVE the machine
code using a monitor  or  one o f  the
following small Basic programs:
For the version a t
-
a d d r e s s  
4 9 1 5 2 :

10 POKE 43, 0: POKE 44, 192
20 POKE 45, 198: POKE 46,35
For the version at address 16384:
10 POKE 43. 0: POKE 44,64
20 POKE 45, 70: POKE 46, 64
Then SAVE the programs with:

C64 U T I L I T Y aro

Want to use sprites from other programmes in your own
games? This utility makes it easy for you to ‘
fi n d  a n dsave them for later use.

By J. MacDonald

SAVE "SPRITE GRABBER", X, I
...where X is I if  using tape or 8 if using
disk.
The programs should be LO ADed
back to the address from where they
were SAVEd to avoid corrupting any
sprite data that may s it in the Basic
area. You do this with the following
command:
LOAD "SPRITE GRABBER", X, I
...where X is as before.

Using the program
LOAD in  the game with the sprites
that y o u  w is h  t o  examine. Onc e
LOADed a n d  RUNning reset t he
computer using a reset switch, or  a
cartridge with a reset on it. LO AD the
SPRITE G RABBER program in t o
memory at the address of your choice
(49152 or 16384) and run the program
with:
SYS start address
...where the s tar t address is  either
49152 o r  16384 depending o n  the
version o f  the program tha t  y ou
choose to use.

A menu w il l now appear on the
screen showing what the function keys
do. ' R '  and 'S
.
•  
o p t i o n s  
a n d  
s p r
i t e

information at the bottom.
The function keys will allow the

sprite pointer  t o  b e  increased o r
decreased by one, sprite colours to be
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c hanged .  t o g g l i n g  b e t w e e n
multicolour a n d  hi- res  mode a n d
toggling the X Y  expansion o f  the
sprite. BANK switching is achieved by
pressing numeric keys 0-3 as shown on
the screen. A t  a l l  times the spr ite
pointer, BANK and sprite address is
displayed on the screen.

If you fi nd a series of sprites that
you like, which might be an animation,
like a man walking, use F l to display
the fi rst sprite in the series, and then
press 'R' to save the start pointer. Now
use F l to move the sprite pointer to the
last sprite you want to save and press
'R' again to  indicate the end o f  the
series. Pressing 'S' w ill now activate
the SAVE section of the program. This
will prompt you for  Tape or Disk —
press the appropriate letter and you
will b e  asked f o r  a  fi lename ( 16
characters max). Your  series of sprites
will now be SAVEd.

I f  you try to SAVE from a high to a
low address you will be notified of an
error — press any key to try again.

Sprites c a n  b e  S A V E d  f r o m
anywhere in memory, including under
the ROMs. So remember, unless you
are loading the sprites from a program
which w i l l  redirect them t o  a  new
address, they will LOAD into the area
they or iginally  came f r om —  w ith
possibly unforeseen results.

I
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D
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. 3 2 , 3 2
BF 1 6 5 8 4  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2

, 3 2 , 3 2

93 1 6 8 9 2  DA TA  3 2 , 3 2 , 2 2 , 2 1 , 7 0 , 4 9, 1 4 9 , 4 5
83 1 6 6 0 0  DA TA  7 3 , 7 8 , 6 7 , 3 2 , 8 3 , 8 0

, 8 2 , 7 3
AA 1 6 8 0 8  DA TA  8 4 , 6 9 , 3 2 , 8 0 , 7 9 , 7 3

, 7 8 , 8 4
BD 1 6 6 1 6  DA TA  6 9
,
8 2
, 1 3 , 3 2 , 3 2 , 3 2

, 3 2 , 3 2
27 1 6 5 2 4  DA TA  3 2
,
3 2 , 2 2 , 3 2 , 3 2 ,
3 2

, 3 2 , 3 2
04 1 8 6 3 2  DA TA  3 2
,
3 2 , 3 2 , 3 2 , 3 2 ,
3 1

, 7 0 . 5 0
AF 1 6 6 4 0  DA TA  1 4 9
, 4 8 , 5 8 , 6 9 , 5 7 , 22 , 8 3 , 8 0
AA 1 6 5 4 8  DA TA  8 2
,
7
3 , 8 4 , 6 9 , 3 2 , 8 0

, 7 9 , 7 3
A3 1 5 5 5 6  DA TA  7 8
,
8 4 , 8 9 , 8 2 , 1 3 ,
3 2

, 3 2 , 3 2
OB 1 5 6 6 4  DA TA  3
2 , 3 2 , 3 2 , 2 2 ,
3 2 , 3 2

. 3 2 , 3 2
80 1 6 6 7 2  DA TA  3 2
,
3 2 , 3 2 , 3 2 , 3 2 ,
3 2

, 3 2 , 3 1
03 1 5 6 8 0  DA TA  7 0
,
5 1 , 1 4 9 , 4 5 , 7 3
. 7

8 , 6 7 , 3 2
78 1 6 5 8 8  DA TA  8 3
,
8 0 , 8 2 , 7 3 , 8 4 ,
6 9

, 3 2 , 6 7
82 1 6 6 9 5  DA TA  7 9 , 7 6 , 3 6 , 4 8 , 1 3 , 3 2

, 3 2 , 3 2
2E 1 6 7 0 4  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2

. 3 2 , 3 2
35 1 6 7 1 2  DA TA  2
2 . 3 2 , 3 2 , 3 2 ,
3 2 , 3 2

, 3 2 , 3 1
38 1 6 7 2 0  DA TA  7
0 , 5 2 . 1 4 9 , 4 5
, 7 3 , 7

8 , 6 7 , 3 2
3E 1 6 7 2 8  DA TA  8 3
,
8 0 , 8 2 , 7 3 , 8 4 ,
6 9

, 3 2 , 6 7
7D 1 6 7 3 6  DA TA  7
9 , 7 6 . 3 5 . 4 9 ,
1 3 , 2 2

, 3 2 , 3 2
56 1 6 7 4 4  DA TA  3 2 , 2 2 , 3 2 , 3 2 . 3 2 , 3 2

, 3 2 . 3 2
9D 1 6 7 5 2  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2

, 3 2 , 3 1
01 1 5 7 6 0  DA TA  7
0 , 5 3 , 1 4 9 , 4 5
, 7 3 , 7

8 , 6 7 , 3 2
06 1 5 7 5 8  DA TA  8 3 , 9 0 , 8 2 , 7 3 , 8 4 , 5 9

, 3 2 . 6 7
9A 1 6 7 7 6  DA TA  7
9 , 7 6 , 1 3 , 3 2 ,
3 2 , 3 2

, 3 2 . 3 2
3E 1 6 7 8 4  DA TA  3 2
,
3 2 , 3 2 . 3 2 , 3 2 ,
3 2

, 2 2 , 3 2
81 1 5 7 9 2  DA TA  3 2
.
3 2 , 3 2 , 3 2 , 3 2 ,
3 1

, 7 0 , 5 4
3F 1 6 8 0 0  DA TA  1 4 9 . 4 5 , 6 4 , 7 9 , 7 1 . 7

1 , 7 6 , 6 9
AS 1 6 8 0 8  DA TA  3 2
,
7 7
, 8 5 , 7 8 , 6 7 , 3 2

, 3 2 , 5
90 1 6 8 1 6  DA TA  7
9 , 7 0 , 7 0 , 1 2 .
3 2 , 3 2

, 3 2 , 3 2
AS 1 6 8 2 4  DA TA  3 2
,
3 2 , 3 2 , 3 2 , 3 2 ,
3 2

, 2 2 , 3 2
AF 1 6 8 3 2  DA TA  3 2
,
3 2 . 3 2 , 3 2 , 3 2 ,
3 2

. 3 1 , 7 0
As 1 8 8 4 0  DA TA  5 5 . 1 4 9 , 4 5 , 8 4 , 7 9 , 7

1 , 7 1 , 7 6
GI 1 6 8 4 8  DA TA  6 8 , 3 2 , 8 8 , 3 2 , 5 9 , 8 8

, 8 0 , 6 5
BA 1 6 8 5 6  DA TA  7 8 , 6 8 , 1 3 , 3 2 , 3 2 , 3 2

•
3
2
,
3
2

4E i s e e f  DA TA  3 2
,
3 2 , 3 2 , 3 2 , 3 2 ,
2 2

, 3 2 , 3 2
D3 1 6 8 7 2  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 1

, 7 0 , 5 6
EF 1 6 8 8 0  DA TA  1 4 9 , 4 5 , 8 4 , 7 9 , 7 1 , 7

1 , 7 6 , 6 9
BE 1 6 8 8 8  DA TA  3 2 . 8 9 , 3 2 . 5 9 , 8 8 , 6 0

, 6 5 , 7 8
02 1 5 8 9 5  DA TA  6
8 , 1 3 , 1 7 , 1 7 ,
1 7 . 1 7

, 7 5 , 5 9
4E 1 6 9 0 4  DA TA  8 9
,
8 3 , 3 2 , 4 8 , 4 5 .
5 1

, 3 2 , 8 4

FC 1 6 9 1 2  DA TA  7 9 , 3 2 . 8 3 , 8 7 . 7 3 , 8 9
, 6 7 , 7 2

E7 2 5 9 2 0  DA TA  3 2 , 6 6 , 5 6 , 7 8 , 7 5 , 8 3
. 1 3 , 3 9

C2 1 6 9 2 9  DA TA  8
3 , 3 9 , 3 2 . 8 4 ,
7 9 , 3 2

. 6 3 , 5 5
7A 1 6 9 3 5  DA TA  8 5 , 6 9 , 3 2 , 8 3 , 9 0 , 8 2

, 7 3 , 8 4
3F 1 6 9 4 4  DA TA  6 9 , 8 3 , 3 2 , 5 5 , 6 9 , 8 4

, 8 7 , 6 9
62 1 8 8 6 2  DA TA  6 8 , 7 8 , 3 2 , 7 7 , 8 5 . 8 2

, 7 6 . 6 9
D2 1 6 6 8 0  DA TA  8 2
,
8 3 , 1 3 , 3 9 , 8 2 ,
3 9

, 3 2 , 8 4
DC 1 6 9 6 8  DA TA  7
9 , 3 2 , 8 3 , 5 9 ,
8 4 , 3 2

, 8 2 , 6 5
85 1 5 9 7 5  DA TA  7 8
,
7
1 , 5 9 , 3 2 , 7 9 , 7 0

, 3 2 . 9 3
28 1 6 9 8 4  DA TA  8 0 , 8 2 , 7 3 , 8 4 , 6 9 , 8 3

, 3 2 , 7 0
03 1 6 9 9 2  DA TA  7 9 , 8 2 , 3 2 , 8 3 , 5 5 , 8 6

, 6 9 , 1 3
68 1 7 0 0 0  DA TA  1
7
,
1 5 1 , 6 7 , 8 5 . 8
2 , 8

2 , 6 5 , 7 8
GA 1 7 0 0 8  DA TA  8 4 , 3 2 , 6 6 , 6 5 , 7 8 , 7 5

, 3 2 , 3 2
5F 1 7 0 1 6  DA TA  3 2 , 7 3 . 6 3 , 3 2 , 3 2 , 5 ,

4 8 , 3 2
7F 1 7 0 2 4  DA TA  3 2 , 3 2 , 3 2 . 3 2 . 3 2 , 3 1

, 7 7 , 6 5
3F 1 7 0 3 2  DA TA  8 2 , 7 5 . 6 9 , 8 2 , 8 3 , 1 3

, 2 2 . 3 2
85 1 7 0 4 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2

, 3 2 , 3 2
CD 1 7 0 4 8  DA TA  3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2

. 3 2 , 3 2
A9 1 7 0 6 6  DA TA  3 2 , 3 2 , J 2 . 3 2 , 3 2 , 3 2

, 3 2 , 5
8F 1 7 0 6 4  DA TA  7
0 , 8 2 . 7 8 , 7 7 ,
3 2 , 3 2

, 3 2 , 8 4
13 1 7 0 7 2  DA TA  7 8 , 1 5 1 , 1 3 , 8 3 , 8 0 , 2

2 , 7 3 , 8 4
8F 1 7 0 8 0  DA TA  6 9 , 3 2 , 8 0 , 7 9 , 7 3 , 7 8, 6 9 , 6 9
14 1 7 0 e e  DA TA  8 2 , 3 2 , 7 3 , 8 3 . 3 2 , 2 7

,5,913
01 1 7 0 8 6  DA TA  1 5 1 . 1 3 , 1 7 , 8 3 . 8 0 , 8

2 , 7 3 . 8 4
AE 1 7 1 0 4  DA TA  6 9 , 3 2 , 6 5 , 6 8 , 6 8 , 8 7

, 6 9 , 8 3
AD 1 7 1 1 2  DA TA  8 3 , 3 2 , 7 3 , 8 2 , 3 2 , 2 2

, 6 , 4 8
48 1 7 1 2 0  DA TA  0 , 1 2 0 , 1 G 9 , 5 2 , 1 3 3 ,

1 , 1 6 0 , 6 3
E9 1 7 1 2 8  DA TA  1 7 7 , 2 5 2 , 1 4 5 , 5 3 , 1 3

6 , 1 6 , 2 4 9 , 1 5 9
7E 1 7 1 3 6  DA TA  5 5 , 1 3 3 , 1 , 8 8 , 2 4 , 1 6

2 , 2 3 , 1 6 0
7B 1 7 1 4 4  DA TA  2
6 , 3 2 , 2 4 0 , 2 5
5 , 3 2 ,

6 0 , 6 0 , 1 6 9
94 1 7 1 6 2  DA TA  0
,
1 7
4 , 2 5 0 , 7 , 3 2 ,
2 0

5 , 1 8 8 , 2 4
48 1 7 1 5 0  DA TA  1 5 2 , 2 3 , 1 5 0 , 2 2 , 3 2 ,

2 4 0 , 2 6 5 , 3 2
82 1 7 1 5 8  DA TA  6 0
.
5 8 , 1 8 9 , 0 , 1 7 4
, 2

5 1 , 7 , 3 2
23 1 7 1 7 6  DA TA  2 0 5
.
1 8 8 , 3 2 , 2 2 8 , 2 5

5 . 2 4 0 , 2 5 1 , 2 0 1
79 1 7 1 8 4  DA TA  8 3 , 2 0 8 , 3 . 7 6 , 1 2 0 , 6

8 , 2 0 1 , 8 2
Fg 1 7 1 9 2  DA TA  2 0
8 , 3 , 7 8 , 1 7 2 , 8
9 , 2

0 1 , 1 3 3 , 2 0 8
DB 1 7 2 0 0  DA TA  8
.
1 6 9 , 1 , 1 4 1 , 2
1 , 8 8

, 7 5 , 2 8
8C 1 7 2 0 8  DA TA  6
8 , 2 0 1 . 1 3 7 , 2
0 8 , 8 ,

1 6 8 , 2 6 6 , 1 4 1
81 1 7 2 1 5  DA TA  2 1
,
6
8 , 7 6 , 2 8 , 5 8 , 2 0

1 , 1 3 4 , 2 0 8
A8 1 7 2 2 4  DA TA  3
,
2 3 8 , 3 7 . 2 0 8 ,
2 0 1 ,

1 3 8 , 2 0 8 , 3
34 1 7 2 3 2  DA TA  2
3 8 , 3 6 , 2 0 8 , 2
0 1 , 1 3

5 . 2 0 0 , 3 , 2 3 8
80 1 7 2 4 0  DA TA  3 9 , 2 0 8 , 2 0 1 , 1 3 9 , 2 4

0
,
1
2
6
.
2
0
1
,
1
3
5

3A 1 7 e 4 e  DA TA  2 4 0 , 1 0 0 , 2 0 1 , 1 4 0 , 2
4 0
,
1 0
7 ,
2 0
1 ,
4 8

FD 1 7 2 5 6  DA TA  2 0 8 , 5 . 1 6 9 , 0 , 7 5 , 1 3
6 , 6 7 , 2 0 1

ES 1 7 2 5 4  DA TA  4 9 , 2 0 9 , 5 , 1 6 9 , 8 4 . 7
6 , 1 3 5 , 6 7

5A 1 7 2 7 2  DA TA  2 0
1 , 5 0 , 2 0 8 , 6 . 1
6 9 ,

1 2 8 , 7 5 , 1 3 5
C8 1 7 2 8 0  DA TA  6 7 , 2 0 1 , 5 1 , 2 0 8 , 8 , 1

6 9 , 1 8 2 , 1 4 1
8F 1 7 2 8 8  DA TA  2 2 , 6 8 , 3 2 , 8 5 , 6 8 , 1 6

8 , 2 5 3 , 4 1
51 1 7 2 9 6  DA TA  5 3 , 1 3 , 2 2 , 5 8 . 1 3 3 , 2

5 3 , 2 4 , 1 6 2
EF 1 7 3 0 4  DA TA  2 4 , 1 6 0 . 1 9  3 2 , 2 4 0 ,

2 5 5 . 3 2 , 6 0
36 1 7 3 1 2  DA TA  6 8 , 1 6 5 , 2 5 3 , 1 6 5 , 2 S

2
,
3
2
,
2
0
5
,
1
8
9

84 1 7 3 2 0  DA TA  1 6 6 , 2 5 3 , 7 4 , 7 4 , 7 4 ,
7 4 , 7 4 , 7 4

44 17328 DATA 141,20,66,24,16e,
2 0 , 1 6 0 , 1 9

DI  1 7 3 3 6  DA TA  3 2 , 2 4 0 , 2 6 8 , 1 7 4 , 2 0
, 8 8 , 1 6 6 , 0

SO 1 7 3 4 4  DA TA  3 2 , 2 0 5 , 1 8 9 , 7 6 , 2 2 5
, 8 6 , 1 7 2 . 2 9

C3 1 7 3 6 2  DA TA  2 0 8 , 7 3 , 2 5 5 . 1 4 1 , 2 9
, 2 0 8 , 7 6 , 2 2 5

07 1 7 3 5 0  DA TA  6 6 , 1 7 3 , 2 3 , 2 0 8 . 7 3 ,
2 5 5 , 1 4 1 , 2 3

19 1 7 3 6 8  DA TA  2 0 8
,
7
6 , 2 2 5 . 6 6 , 1 7 3

, 2 8 . 2 0 8 , 7 3
BB 1 7 3 7 6  DA TA  2 5 6 , 1 4 1 , 2 8 , 2 0 8 , 2 4

, 1 8 2 , 6 , 1 6 0
84 1 7 3 E 1 4  DA TA  3 4 , 2 2 , 2 4 0 , 2 5 6 . 1 5 2

0 2 , 1 7 3 , 2 8
CC 17392 DATA eee,41,1,240,1e,1

8 9 , 1 6 , 6 8
16 1 7 4 0 0  DA TA  3 2
,
2 1 0 , 2 5 5 , 2 0 2 ,
1 6

,247,75,ee5
47 1 7 4 0 8  DA TA  6 8 , 1 8 9 , 1 3 , 6 8 , 3 2 , 2

1 0 . 2 8 8 . 2 0 2
E l  1 7 4 1 6  DA TA  1 6 , 2 4 7 . 7 6 , 2 2 9 , 6 5 ,

7 0 , 7 0 , 7 9
48 1 7 4 2 4  DA TA  3 2
,
7
8 , 7 9 , 6 4 , 0 , 1 , 0

, 0
5A 1 7 4 3 2  DA TA  0 , 0 , 0 , 0 , 2 4 , 1 7 3 , 2 4

9 , 7
67 1 7 4 4 0  DA TA  1 0 9 , 2 1 . 6 8 , 1 4 1 , 2 4 8

, 7 , 2 4 , 1 6 2
DA 1 7 4 4 8  DA TA  2 2 , 1 6 0 , 1 9 , 3 2 , 2 4 0 ,

2 5 5 , 3 2 , 6 0
E3 1 7 4 5 6  DA TA  6 8 , 1 7 4 . 2 4 9 . 7 , 1 6 9 ,

0 , 3 2 , 2 0 5
SA 1 7 4 5 4  DA TA  1 8 9 , 7 5 , 1 3 8 , 8 7 , 1 6 2

, 1 2 , 1 8 9 , 7 2
4E 1 7 4 7 2  DA TA  6 8 , 3 2 , 2 1 0 , 2 5 5 . 2 0 2

, 1 6 , 2 4 7 , 5 5
81 1 7 4 8 0  DA TA  5 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7

, 1 5 7 , 1 5 7 , 3 2
CS 1 7 4 8 8  DA TA  3 2 . 2 2 , 3 2 , 3 2 . 3 2 , 1 6

2 , 5 . 1 7 3
OB 1 7 4 6 5  DA TA  2 4 9 , 7 , 1 4 1 , 1 1 8 , 6 8 ,

1 5 5 , 0 , 1 4 1
8A 1 7 5 0 4  DA TA  1 1 9 , 6 8 , 1 4 , 1 1 8 , 6 8 ,

4 6 , 1 1 5 , 6 8
32 1 7 5 1 2  DA TA  2 0 2 , 1 8 , 2 4 7 , 1 7 3 , 1 1

9
,
6
8
,
1
3
3
,
2
6
3

2U 1 7 5 2 0  DA TA  1 7 4 , 1 1 8 , 6 8 , 1 3 4 , 2 5
2 , 9 5 , 0 , 0

66 1 7 5 2 8  DA TA  1 7 3 , 2 8 , 8 8 , 2 0 5 , 2 7 ,
6 8 , 1 4 4 , 5 2

EA 1 7 5 3 6  DA TA  2 4 0 , 2 , 7 5 , 1 4 1 , 6 8 , 1
7 3 , 2 4 , 6 8

A9 17644 DATA 205,e5,5e,144,e9,
3 2 , 1 6 3 , 6 9

EC 1 7 5 6 2  DA TA  1 8 2 , 0 , 1 8 9 , 1 5 5 , 6 8 ,
3 2 , 2 1 0 , 2 6 5

E0 1 7 5 6 0  DA TA  2 3 2 , 2 2 4 , 1 5 , 2 0 8 , 2 4
5 . 3 2 , 2 2 8 , 2 5 5

OF 1 7 6 6 8  DA TA  2 4 0 , 2 8 1 , 7 6 , 1 3 1 , 6 9, 7 3 , 7 8 , 9 6



C64 U T I L I T Y

AD 17676  DATA 6 5 , 7 5 , 7 3 , 6 8 , 3 2 , 7 7 , 1 3 , 7 0 54 49400  DATA 3 2 , 3 2 , 3 2 , 2 2 , 3 2 . 3 1
, 5 5 , 8 2 0A 17912 DATA 7 3 , 7 6 , 6 9 , 7 8 , 6 5 , 7 770 17581  DATA 7 6 , 6 9 , 8 2 , 8 3 . 1 5 9 , 0 , 6 9 , 3 2 2F

, 7 0 , 5 0
49408  DATA 1 4 9 , 4 5 , 6 8 , 6 9 , 6 7 . 2

, 1 4 1 , 2 1 51 17920 DATA 5 3 , 1 7 , 1 3 , 3 2 , 3 2 , 3 2 2 , 8 3 , 8 0
05 17592  DATA 2 0 8 , 3 2 , 1 6 3 , 6 9 , 1 6 2 , 3 2 , 3 2 2A 4 5 4 1 6  DATA 8 2 , 7 3 , 8 4 , 5 9 , 3 2 , 8 0

, 0 , 1 8 9 , 2 3 0 Cl 17928 DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2
OA 17600 DATA 69,32.210,255,232 , 3 2 . 3 2 23

, 7 S , 7 3
4 9 4 2 4  DATA 7 8 , 8 4 , 6 9 . 8 2 , 1 3 , 3 2

, 2 2 4 , 1 5 , 2 0 8 OS 17926 DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2
I A 17608 DATA 2 4 5 , 3 2 , 2 2 8 , 2 6 6 , 2 4 , 3 2 , 3 2 96 4 9 4 3 2  DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2

0 , 2 5 1 , 2 0 1 , 8 4 S i 17944 DATA 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2
F7 17616  DATA 2 0 8 , 6 , 1 6 2 . 1 , 7 6 , 2 2 , 3 2 . 3 2 OD 4 9 4 4 0  DATA 3 2 , 2 2 , 2 2 , 3 2 , 3 2 , 3 2

1 , 6 8 , 2 0 1 75 17962  DATA 3 2 , 0 , 2 5 6 , 2 6 6 , 3 2 , 3 1
47 17624 DATA 6e,208,23e,1se,e,

1 6 9 , 1 , 1 6 0
63

9 4 r L I A T AL 4
. s

7 0 , 5 1 , 1 4 9 . 4 5 , 7 3 , 7

48 17632 DATA 2 5 6 , 3 2 , 1 8 6 , 2 6 1 6 , 1 6 F6 4 9 4 5 6  DATA 8 3 , 8 0 , 8 2 , 7 3 , 8 4 , 6 9
2 , 0 , 1 4 2 , 5 0

4C 17640 DATA 6 9 , 1 8 3 , 2 4 6 , 6 5 , 3 2 , PROGRAM: DRABBER 4 9 1 5 2 02
, 3 2 , 6 7
45454  DATA 7 9 , 7 6 , 3 5 , 4 8 . 1 3 , 2 2

2 1 0 , 2 5 5 , 2 3 2 , 3 2 , 3 2
80 17648 DATA 2 2 4 , 1 3 , 2 0 8 , 2 4 5 , 1 5 SC 10 1

-
4 9
1 5
2 :

AE 4 5 4 7 2  DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2
2 , 0 , 1 6 9 . 1 1 3 EE 20 READ A : 1 F  F

2
1 2 6 6  
T H E N  
E N D

, 3 2 , 3 2
5E 17656 DATA 3 2 , 2 1 0 , 2 6 6 , 3 2 , 2 2 8 57 30 POKE 1 , A : I I 4 1 : G O T O  2 0 85 4 5 4 8 0  DATA 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2

, 2 5 5 , 2 4 0 , 2 5 1 63 4 9 1 5 2  DATA 1 6 9 , 0 . 1 4 1 , 2 4 9 , 7 . 1 . 3 2 . 3 1
34 17564 DATA 2 0 1 , 1 3 , 2 4 0 , 8 1 . 2 0 1 4 1 , 2 5 0 , 7 88 4 9 4 8 8  DATA 7 0 . 6 2 , 1 4 9 , 4 5 , 7 3 , 7

, 2 0 , 2 4 0 , 1 4 C7 4 9 1 6 0  DATA 1 4 1 , 2 6 1 , 7 , 1 4 1 , 3 2 , 8 , 6 7 . 3 275 17672 DATA 2 0 1 , 3 1 , 1 7 5 , 3 , 7 6 , 2 2 0 8 , 1 4 1 , 3 3 BE 49496  DATA 8 3 , 8 0 , 8 2 , 7 3 , 8 4 , 6 9
5 1 , 5 8 , 2 0 1 OD 4 9 1 6 8  DATA 2 0 8 , 1 4 1 , 2 9 , 2 0 8 , 1 4

E9 17680  DATA 1 2 7 , 1 4 4 . 3 2 , 7 5 , 2 5 1 1 , 2 3 . 2 0 8 , 1 6 9 FD
. 3 2 . 6 7
49604  DATA 7 9 . 7 6 , 3 5 , 4 5 , 1 3 , 3 2

ED
, 6 8 , 1 7 3 , 5 0
17689 DATA e9,240,224,160,0,

95 4 9 1 7 6  DATA 1 , 1 4 1 , 2 1 , 2 0 8 , 1 4 1 ,
3 9 , 2 0 8 , 1 5 9 06

, 32 , 32
4 9 5 1 2  DATA 3 2 , 3 2 . 2 2 , 3 2 , 3 2 . 3 2

1 8 5 , 4 6 , 5 9 51 4 9 1 8 4  DATA 6 4 , 1 4 1 , 0 , 2 0 8 , 1 6 9 , , 3 2 , 3 2
F5 17595  DATA 3 2 , 2 1 0 , 2 5 5 , 2 0 0 , 1 9 1 0 0 , 1 4 1 . 1 ID 49520  DATA 3 2 , 3 2 . 3 2 , 2 2 , 3 2 , 3 2

2 , 4 , 2 0 8 , 2 4 5 FC 4 9 1 9 2  DATA 2 0 8 , 1 6 9 , 6 , 1 4 1 , 2 8 , , 3 2 . 3 1
01 17704  DATA 2 0 5 , 5 0 , 6 9 , 7 6 , 2 4 6 , 2 0 8 . 1 6 9 , 8 81 4 9 6 2 8  DA TA 7 0 , 5 3 , 1 4 9 , 4 5 , 7 3 , 7

6 8 , 1 5 7 , 3 2 C l 4 9 2 0 0  DATA 1 4 1 , 3 7 , 2 0 8 , 3 2 , 2 1 0 8 , 6 7 , 3 2
OB 17712 DATA 1 5 7 , 1 5 7 , 0 , 7 2 , 1 7 2 , , 2 5 5 , 1 6 9 , 1 2 86 4 5 6 3 8  DATA 8 3 . 8 0 , 8 2 , 7 3 , 8 4 , 6 9

5 0 , 6 9 , 2 0 1 F6 49e0e DATA 1 4 1 , 2 4 8 , 7 , 1 6 9 , 0 , 1 , 3 2 , 6 7
23 17720 DATA 1 6 , 2 0 8 , 4 , 1 0 4 . 7 6 , 2 3 2 , 2 5 2 , 1 6 9 I A 45544  DATA 7 9 , 7 6 , 1 3 , 3 2 . 3 2 , 3 2

6 1 , 6 8 , 1 6 9 65 4 9 2 1 6  DATA 0 , 1 3 3 , 2 5 3 , 1 6 8 , 6 4 , , 3 2 , 3 2
38 17728 DATA 1 6 7 , 2 2 , 2 1 0 . 2 6 6 . 1 7 1 2 3 , 6 3 , 1 5 9 RE 4 5 6 5 2  DATA 3 2 , 3 2 . 3 2 , 3 2 . 3 2 , 3 2

3 , 5 0 , 5 9 , 1 7 0 06 49224  DATA 3 , 1 3 3 , 5 4 , 1 6 9 , 1 0 9 , , 3 2 , 3 2
BD 17736  DATA 1 0 4 . 1 . 5 7 , 2 1 , 7 0 , 3 2 , 1 3 3 , 2 6 0 , 1 6 5 e l 4 3 6 6 0  DATA 2 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 1

2 1 0 , 2 6 6 , 2 2 8 30 4 9 2 3 2  DATA 1 9 2 , 1 3 3 , 2 5 1 , 1 6 9 , 1 , 7 0 , 5 4
74 17744  DATA 5 0 , 6 9 , 7 6 , 2 4 6 , 6 8 . 1 4 7 , 3 2 , 2 1 0 . 2 6 6 BE 4 5 5 5 8  DATA 1 4 9 , 4 5 , 8 4 , 7 5 , 7 1 . 7

6 9 , 1 3 , 1 6 2 EF 4 9 2 4 0  DATA 1 6 0 . 0 , 1 7 7 . 2 6 0 , 2 4 0 1 . 7 6 , 5 9
26 17752  DATA 3 , 3 2 , 2 1 0 , 2 5 5 , 2 0 2 , , 1 2 , 3 2 . 2 1 0 25 4 5 5 7 6  DATA 3 2 , 7 7 , 8 5 , 7 6 , 6 7 , 3 2

1 6 , 2 6 0 , 1 7 3 12 4 9 2 4 8  DATA 2 6 5 . 2 3 0 , 2 5 0 , 2 0 8 , 2 , 3 2
•
5

65 17760 DATA 5 0 . 6 9 , 1 6 2 . 2 1 , 1 6 0 , 4 6 , 2 3 0 , 2 6 1 , 7 6 10 49584  DATA 7 9 , 7 0 , 7 0 , 1 3 , 3 2 , 3 2
7 0 , 2 2 , 1 8 9 68 49256 DATA 90,192,76,225,194 , 3 2 , 3 2

43 17768 DATA 2 5 5 , 1 7 3 , 2 4 , 6 8 . 1 3 3 , 1 4 9 , 3 2 , 8 3 26 4 9 5 9 2  DA TA 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2

52
, 2 5 0 , 1 7 3 , 2 517776 DATA 6e,133,e51,174,26
. 6 8 , 1 7 2 , 2 7

95

09

49264  DA TA  8 0 , 8 2 , 7 3 , 8 4 , 6 9 , 3 2
, 7 1 , 8 2
42272  DATA 5 5 , 6 6 , 6 6 . 6 5 , 8 2 , 2 2

2F
. 3 2 , 3 2
49600  DATA
t
3
1
,
7
0

3
2
.
3
2
,
2
2
,
3
2
,
3
2
,
3
2

72 17784  DATA 6 8 , 1 6 9 , 2 5 0 , 3 2 , 2 1 6 , 6 5 , 8 9 28 49608  DATA 5 5 , 1 4 9 , 4 6 . 9 4 , 7 9 , 7
, 2 5 6 , 1 6 9 , 1 BB 4 9 2 8 0  DATA 2 2 , 7 4 , 6 5 , 7 7 , 5 9 , 8 3 1 , 7 1 , 7 5

613 17792  DATA 1 4 1 , 2 1 . 2 0 8 . 3 2 , 1 6 3 , 3 2 , 7 7 El 49616  DATA 6 9 , 3 2 , 8 8 . 3 2 , 5 9 , 8 8
, 6 5 , 1 6 0 , 1 0 CE 4 9 2 8 8  DATA 5 5 , 6 7 , 6 8 , 7 9 , 7 8 . 6 9

E5 17800 DATA 1 6 2 , 1 8 , 1 9 5 . 2 . 7 0 , 3 , 7 6 . 6 8 3A
, 8 0 , 6 6
49624  DATA 7 8 , 6 8 , 1 3 , 3 2 , 3 2 , 2 2

2 , 2 1 0 , 2 5 5 64 4 9 2 9 6  DA TA  3 2 , 4 9 . 5 7 . 5 6 , 5 4 , 1 3 , 3 2 , 3 245 17808  DA TA  2 0 2 , 1 6 , 2 4 7 , 1 3 6 , 1 6
,242,165,32 04

, 1 7 , 2 2
49304  DA TA  1 5 2 , 1 8 4 , 1 8 4 , 1 8 4 . 1

CE 49632  DATA
, 3 2 , 3 2

3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2
co 17816  DATA 1 6 2 . 1 6 0 , 1 5 7 , 2 2 3 , 5 8 4 , 1 8 4 , 1 8 4 , 1 8 4 63 45640  DATA 3 2 , 3 2 , 3 2 . 3 2 , 3 2 , 3 1

, 2 0 2 , 2 0 8 , 2 5 0 17 49312  DA TA  1 9 4 . 1 8 4 , 1 8 4 , 1 8 4 , 1 , 7 0 , 5 6
C3 17824 DATA 7 6 , 2 2 5 , 5 5 , 2 4 , 1 6 2 , 9 4 , 1 5 4 , 1 8 4 , 1 8 4 6F 49648  DATA 1 4 9 , 4 5 . 8 4 , 7 9 , 7 1 . 7

6 . 1 5 0 . 0 1F 49320  DA TA  1 8 4 , 1 8 4 , 1 8 4 , 1 8 4 , 1 1 , 7 6 , 6 926 17832 DATA 2 2 , 2 4 0 , 2 5 5 , 9 6 . 1 7 3
, 2 3 , 5 8 , 2 0 8 27

9 4 , 1 8 4 . 1 8 4 , 1 8 4
49328 DATA 1134,184,1e4,104,1

3E 49666 DATA 3e,89,32,69j8,e0
OD 17840 DATA 2 4 , 1 7 3 . 2 4 9 . 7 , 1 4 1 , 8 4 , 1 8 4 , 1 8 4 , 1 8 4 82

, 6 6 , 7 8
49664  DATA 6 8 , 1 3 , 1 7 , 1 7 , 1 7 , 1 7

2 6 0 , 7 . 1 6 5 16 4 9 3 3 6  DA TA  1 9 4 . 1 9 4 , 1 8 4 , 1 8 4 , 1
CE 17849  DATA 2 5 2 , 1 4 1 , 2 4 , 6 8 , 1 G S 8 4 , 1 9 4 , 1 8 4 , 1 3 CE

, 7 9 , 6 9
4 9 6 7 2  DATA 8 5 , 8 3 , 3 2 , 4 8 , 4 5 , 5 1

, 2 5 3 . 1 4 1 . 2 6 20 49244  DA TA  1 7 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 8 428 17866 DATA 5 8 , 1 6 9 , 1 , 1 4 1 , 2 3 , 6 , 3 2 , 2 2 70 49580  DATA 7 9 . 3 2 . 8 3 , 8 7 , 7 3 , 8 4
8 , 7 6 , 2 2 5 3F 49352  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 6 7 , 7 2lE 17864 DATA 6 6 , 1 7 3 , 2 4 9 , 7 , 1 4 1 , , 3 2 , 3 2 57 4 9 5 8 8  DATA 3 2 , 6 6 , 6 5 , 7 8 , 7 5 , 8 3
2 5 1 , 7 , 2 4 13 4 9 3 6 0  DA TA  3 2 . 2 2 , 3 2 , 3 1 , 7 0 , 4 9 , I 3 , 3 9

43 17872  DATA 1 6 5 , 2 5 2 . 1 0 5 , 6 4 . 1 4 . 1 4 9 , 4 5 42 4 9 6 9 6  DATA 8 3 , 3 5 , 3 2 , 8 4 , 7 9 , 3 2
1 , 2 6 , 6 8 , 1 5 5 E3 4 9 3 6 8  DATA 7 3 , 7 8 , 6 7 , 3 2 , 8 3 , 8 0 , 8 2 , 6 5

0F 17880 DATA 2 5 3 . 1 0 5 , 0 , 1 4 1 . 2 7 , , 8 2 . 7 3 FA 49704  DATA 9 6 , 6 9 , 3 2 , 8 3 , 8 0 , 8 2
6 9 , 1 6 9 , 0 2A 4 9 2 7 6  DA TA  8 4 . 6 9 , 3 2 , 8 0 . 7 9 , 7 3 , 7 3 , 8 4

80 17888 DA TA  1 4 1 , 2 3 , 6 8 , 7 6 , 2 2 5 , , 7 8 , 8 4 BF 4 9 7 1 2  DATA 6 5 . 8 3 , 3 2 , 6 6 , 6 5 , 8 4
5 5 , 4 0 , 8 4 30 493E14 DATA 5 9 , 8 2 , 1 3 , 3 2 , 3 2 , 3 2 , 8 7 , 6 9

OB 17896 DATA 4 1 , 6 5 , 8 0 , 6 9 , 3 2 , 7 9 , 3 2 , 3 2 E2 4 9 7 2 0  DATA 6 9 , 7 8 . 3 2 , 7 7 , 5 5 . 8 2
, 8 2 , 3 2 A7 4 6 3 9 2  DATA 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 7 5 , 6 9

C3 17904 DA TA  4 0 , 6 8 , 4 1 , 7 3 , 8 3 , 7 5 , 3 2 , 3 2 93 4 5 7 2 8  DATA 8 2 , 9 3 . 1 3 , 3 9 , 8 2 , 3 9
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, 3 2 , 8 4
SC 4 9 7 3 6  DA TA  7 9 , 3 2 , 9 3 , 6 9 , 8 4 , 3 2

, 8 2 , 6 5
35 1 9 7 4 4  DA TA  7 8 . 7 1 , 6 5 , 3 2 , 7 9 , 7 0

, 3 2 , 8 3
AB 4 9 7 5 2  DA TA  9 0 . 9 2 , 7 3 , 9 1 , 6 9 , 8 3

, 3 2 . 7 0
93 4 9 7 6 0  DA TA  7 9 , 9 2 , 3 2 , 8 3 , 6 5 , 8 6

, 6 9 , 1 3
E9 4 9 7 6 8  DA TA  1 7 . 1 5 1 , 6 7 , 8 5 , 9 2 , 9

2 , 6 9 , 7 8
EA 1 9 7 7 6  DA TA  8 4 . 3 2 , 6 6 , 6 5 , 7 8 , 7 5

, 3 2 , 3 2
E l  4 9 7 8 4  DA TA  3 2 , 7 3 , 8 3 , 3 2 , 3 2 , 5 ,

4 8 , 3 2
I F  4 9 7 9 2  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 . 3 1

, 7 7 , 9 5
OF 4 9 8 0 0  DA TA  8 2 , 7 5 , 6 9 , 8 2 , 8 3 . 1 3

, 3 2 , 3 2
05 4 9 8 0 8  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2

, 3 2 , 3 2
10 4 9 9 1 6  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2

, 3 2 , 3 2
29 4 9 9 2 4  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2

. 3 2 . 5
11 4 9 8 3 2  DA TA  7 0 , 8 2 , 7 9 , 7 7 , 3 2 , 3 2

. 3 2 , 8 4
93 4 9 8 1 0  DA TA  7 9 , 1 5 1 , 1 3 , 9 3 , 9 0 , 8

2 . 7 3 , 8 4
I F  4 9 8 1 8  DA TA  6 9 , 3 2 , 8 0 , 7 9 , 7 3 , 7 9

p 8 4 , 6 9
94 4 9 9 5 6  DA TA  8 2 , 3 2 . 7 3 , 8 3 , 3 2 , 3 2

. 9 , 4 9
81 4 9 8 6 1  DA TA  1 5 1 , 1 3 , 1 7 , 9 3 , 9 0 , 9

2 , 7 3 , 8 4
2E 4 9 9 7 2  DA TA  6 9 , 3 2 , 6 5 . 6 9 , 6 8 , 9 2

, 6 9 , 9 3
2D 4 9 8 9 0  DA TA  8 3 , 3 2 , 7 3 . 8 3 , 3 2 , 3 2

, 9 . 4 8
Co 4 9 8 9 9  DA TA  0 , 1 2 0 , 1 6 9 , 5 2 . 1 3 3 ,

1 , 1 6 0 , 6 3
69 4 9 8 9 6  DA TA  1 7 7 , 2 5 2 , 1 4 5 . 5 3 , 1 3

6 , 1 6 , 2 4 9 , 1 6 9
FE 1 9 9 0 1  DA TA  S 9 , 1 3 3 , 1 , 9 8 , 2 4 , 1 6

2 , 2 3 , 1 6 0
4 9  4 9 9 1 2  DA TA  2 6 , 3 2 , 2 4 0 , 2 5 5 , 3 2 ,

6 0 , 1 9 6 , 1 6 9
14 4 9 9 2 0  DA TA  0 , 1 7 4
9
2 5 0 , 7 , 3 2 . 2 0

5 , 1 8 9 , 2 4
CO 4 9 9 2 8  DA TA  1 6 2 , 2 3 , 1 6 0 , 3 2 . 3 2 ,

2 4 0 , 2 5 5 , 3 2
4E 4 9 9 3 6  DA TA  6 0 , 1 9 6 , 1 6 9 , 0 , 1 7 4 ,

2 5 1 , 7 , 3 2
A3 4 9 9 4 4  DA TA  2 0 9 , 1 9 9 , 3 2 , 2 2 9 , 2 9

5 , 2 1 0 , 2 5 1 , 2 0 1
A l  4 9 9 9 2  DA TA  8 3 , 2 0 9 , 3 , 7 6 , 1 2 0 . 1

9 6 , 2 0 1 , 9 2
89 4 9 9 6 0  DA TA  2 0 8 , 3 , 7 6 , 1 7 2 , 1 9 7 ,

2 0 1 , 1 2 3 , 2 0 9
FF 4 9 e 6 e  DATA 8 , 1 8 8 , 1 , 1 4 1 , 2 1 , 1 9

6 , 7 6 , 2 8
80 4 9 9 7 6  DA TA  1 9 6 , 2 0 1 , 1 3 7 , 2 0 8 , 8

, 1 6 9 , 2 5 5 , 1 4 1
45 4 9 9 8 4  DA TA  2 1 , 1 9 6 , 7 6 , 2 8 , 1 9 6 ,

2 0 1 , 1 3 4 , 2 0 8
28 4 9 9 9 2  DA TA  3 , 2 3 9 , 3 7 , 2 0 8 , 2 0 1 ,

1 3 8 , 2 0 9 , 3
81 6 0 0 0 0  DA TA  2 3 8 , 3 9 , 2 0 8 , 2 0 1 , 1 3

5 , 2 0 9 , 3 , 2 3 8
10 5 0 0 0 8  DA TA  3 9 , 2 0 8 . 2 0 1 , 1 3 9 , 2 4

0 , 1 2 6 , 2 0 1 , 1 3 6
BA 5 0 0 1 6  DA TA  2 4 0 , 1 0 0 , 2 0 1 , 1 4 0 , 2

1 0 , 1 0 7 , 2 0 1 , 1 8
AS 5 0 0 2 1  DA TA  2 0 8 , 5 , 1 6 9 , 0 , 7 6 , 1 3

5 , 1 9 5 , 2 0 1
AS 5 0 0 3 2  DA TA  4 9 , 2 0 9 , 5 , 1 6 9 , 6 4 . 7

6 , 1 3 5 , 1 9 5
DA 5 0 0 4 0  DA TA  2 0 1 , 5 0 , 2 0 8 , 9 , 1 6 9 ,

1 2 8 , 7 6 , 1 3 5
FB 6 0 0 4 9  DA TA  1 9 5 , 2 0 1 . 5 1 , 2 0 9 , 5 ,

1 6 9 , 1 9 2 , 1 4 1
15 5 0 0 5 6  DA TA  2 2 , 1 9 6 , 3 2 , 8 5 , 1 9 6 ,

C64 U T I L I T Y

YOUR COMMODORE october 1987
80

1 6 9 , 2 5 3 , 4 1
89 5 0 0 6 1  DA TA  6
3 , 1 3 , 2 2 , 1 9 6
, 1 3 3 ,

2 5 3 , 2 1 , 1 6 2
6F 5 0 0 7 2  DA TA  2
4 , 1 6 0 , 1 9 , 3 2
, 2 1 0 ,

2 5 5 , 3 2 , 6 0
72 5 0 0 8 0  DA TA  1 9 6 . 1 6 5 , 2 5 3 , 1 6 6 , 2

5 2 , 3 2 , 2 0 5 , 1 8 9
01 5 0 0 9 9  DA TA  1 6
9 . 2 5 3 , 7 4 , 7 4 .
7 4 .

7 4 , 7 4 , 7 4
GB 5 0 0 9 6  DA TA  1 1 1 , 2 0 , 1 9 6 , 2 4 , 1 6 2

, 2 0 , 1 6 0 , 1 9
63 50104 DATA 32,2413,259,174.20

, 1 9 6 , 1 6 9 , 0
BA 5 0 1 1 2  DA TA  3 2 , 2 0 5 , 1 9 9 , 7 6 , 2 2 6

p 1 9 4 , 1 7 3 , 2 9
4 3  5 0 1 2 0  DA TA  2 0 9 , 7 3 , 2 9 5 , 1 4 1 , 2 9

, 2 0 8 , 7 6 , 2 2 5
70 5 0 1 2 9  DA TA  1 9 4 , 1 7 3 , 2 3 , 2 0 8 , 7 3

, 2 5 5 , 1 4 1 , 2 3
BD 5 0 1 3 6  DA TA  2 0 9 , 7 6 , 2 2 5 , 1 9 4 , 1 7

3 , 2 8 , 2 0 8 , 7 3
38 5 0 1 4 1  DA TA  2 9 5 , 1 1 1 , 2 9 , 2 0 9 , 2 4

. 1 6 2 , 9 . 1 6 0
34 6 0 1 9 2  DA TA  3 4 , 3 2 , 2 1 0 , 2 5 5 , 1 6 2

, 2 . 1 7 3 , 2 9
8C 5 0 1 6 0  DA TA  2 0 8 . 4 1 , 1 , 2 4 0 , 1 2 , 1

9 9 , 1 6 . 1 9 6
96 5 0 1 6 9  DA TA  3 2 , 2 1 0 . 2 5 5 , 2 0 2 , 1 6

, 2 1 7 , 7 6 , 2 2 5
D9 5 0 1 7 6  DA TA  1 9 4 , 1 9 9 , 1 3 , 1 9 6 , 3 2

, E 1 0 , 2 5 5 . 2 0 2
OD 5 0 1 8 4  DA TA  1 6 . 2 4 7 , 7 6 . 2 2 5 . 1 9 4

, 7 0 , 7 0 , 7 9
C8 £ 0 1 9 2  DA TA  3 2 , 7 8 , 7 9 , 6 1 , 0 , 1 , 0

, 0
EA 5 0 2 0 0  DA TA  0 , 0 , 0 , 0 , 2 4 , 1 7 3 , 2 1

9 , 7
98 5 0 2 0 9  DA TA  1 0 9 , 2 1 , 1 9 6 , 1 4 1 , 2 4

9 , 7 , 2 4 , 1 6 2
SA 5 0 2 1 6  DA TA  2 2 , 1 6 0 , 1 9 , 3 2 , 2 1 0 ,

2 5 5 , 3 2 , 6 0
1J7 5 0 2 2 1  DA TA  1 9 6 , 1 7 4 , 2 4 9 , 7 . 1 6 9

, 0 . 3 2 , 2 0 5
80 50232 DATA 1e9.76,138,199,16

2 . 1 2 , 1 9 9 , 7 2
32 5 0 2 1 0  DA TA  1 9 6 , 3 2 , 2 1 0 , 2 5 5 , 2 0

2 , 1 6 , 2 4 7 , 9 6
S i  5 0 2 1 8  DA TA  5 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7

t
1
5
7
,
1
5
7
,
3
2

19 5 0 2 5 6  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 1 6
2 . 5 . 1 7 3

83 5 0 2 6 4  DA TA  2 4 9 , 7 , 1 4 1 , 1 1 9 , 1 9 6
, 1 6 9 , 0 , 1 4 1

EE 5 0 2 7 2  DA TA  1 1 9 , 1 9 6 , 1 4 , 1 1 8 , 1 9
6 , 4 6 , 1 1 9 , 1 9 6

BA 5 0 2 8 0  DA TA  2 0 2 , 1 6 , 2 4 7 . 1 7 3 , 1 1
9 , 1 9 6 , 1 3 3 , 2 5 3

81 9 0 2 8 9  DA TA  1 7 1 , 1 1 8 , 1 9 6 , 1 3 1 , 2
5 2 . 9 6 , 0 , 0

35 5 0 2 9 6  DA TA  1 7 3 , 2 9 . 1 9 6 , 2 0 5 , 2 7
, 1 9 6 , 1 1 1 , 5 2

CA 5 0 3 0 4  DA TA  2 1 0 , 3 , 7 6 , 1 4 1 , 1 9 6 ,
1 7 3 , 2 4 , 1 9 6

13 5 0 3 1 2  DA TA  2 0 5 , 2 6 , 1 9 6 , 1 4 4 , 3 9
, 3 2 , 1 6 3 , 1 9 7

92 5 0 3 2 0  DA TA  1 6 2 , 0 , 1 8 9 , 1 6 5 , 1 9 6
, 3 2 , 2 1 0 , 2 5 5

60 9 0 3 2 8  DA TA  2 3 2 , 2 2 4 . 1 5 , 2 0 9 . 2 4
9 , 3 2 , 2 2 8 , 2 5 5

E9 5 0 3 3 6  DA TA  2 4 0 , 2 9 1 , 7 6 , 1 3 1 , 1 9
7 , 7 3 , 7 8 , 8 6

20 5 0 3 4 4  DA TA  6 5 , 7 6 , 7 3 , 6 8 , 3 2 , 7 7
, 6 5 , 9 2

FO 5 0 3 5 2  DA TA  7 5 , 6 9 , 8 2 , 8 3 , 1 6 9 , 0
, 1 1 1 , 2 1

SS 5 0 3 6 0  DA TA  2 0 8 , 3 2 , 1 6 3 , 1 9 7 , 1 6
2 , 0 , 1 8 9 . 2 3 0

96 5 0 3 6 8  DA TA  1 9 7 , 3 2 , 2 1 0 , 2 9 9 , 2 3
2 , 2 2 4 , 1 6 , 2 0 9

9A 5 0 3 7 6  DA TA  2 4 5 , 3 2 , 2 2 8 , 2 5 5 , 2 1
0 , 2 5 1 , 2 0 1 , 8 1

27 5 0 3 8 4  DA TA  2 0 9 , 5 , 1 6 2 , 1 , 7 6 , 2 2
1 , 1 9 6 , 2 0 1

C7 5 0 3 9 2  DA TA  6 9 , 2 0 8 , 2 3 8 , 1 6 2 , 9 ,
1 6 9 , 1 , 1 6 0

CO 5 0 4 0 0  DA TA  2 5 5 , 3 2 , 1 8 6 , 2 9 9 , 1 6
2 . 0 , 1 4 2 , 5 0

C2 9 0 4 0 9  DA TA  1 9 7 . 1 8 9 , 2 4 6 , 1 9 7 , 3
2 , 2 1 0 , 2 9 9 , 2 3 2

00 5 0 4 1 6  DA TA  2 2 4 , 1 3 , 2 0 8 , 2 4 5 , 1 6
2 , 0 , 1 6 9 , 1 1 3

DE 5 0 4 2 9  DA TA  3 2 , 2 1 0 , 2 5 5 , 3 2 . 2 2 8
, 2 5 5 , 2 4 0 , 2 5 1

84 9 0 4 3 2  DA TA  2 0 1 , 1 3 , 2 4 0 , 8 1 , 2 0 1
, 2 0 , 2 4 0 . 1 4

58 5 0 4 4 0  DA TA  2 0 1 , 3 1 , 1 7 6 , 3 , 7 6 , 2
5 1 , 1 9 6 , 2 0 1

90 5 0 4 1 8  DA TA  1 2 7 , 1 4 1 , 3 2 , 7 6 , 2 5 1
, 1 9 6 , 1 7 3 5 0

E7 5 0 1 5 6  DA TA  1 9 7 , 2 4 0 , 2 2 4 , 1 6 0 , 0
,1e5,48,197

75 5 0 1 6 4  DA TA  3 2 . 2 1 0 , 2 5 5 , 2 0 0 , 1 9
2 , 4 , 2 0 9 , 2 4 5

D5 5 0 4 7 2  DA TA  2 0 6 , 5 0 , 1 9 7 . 7 6 , 2 4 6
, 1 9 6 , 1 5 7 , 3 2

90 5 0 4 8 0  DA TA  1 5 7 , 1 5 7 , 0 , 7 2 , 1 7 3 ,
5 0 , 1 9 7 , 2 0 1

81 5 0 1 8 8  DA TA  1 6 , 2 0 9 , 4 , 1 0 4 , 7 6 , 2
5 1 , 1 9 6 , 1 6 9

14 5 0 1 9 6  DA TA  1 5 7 , 3 2 , 2 1 0 . 2 5 9 . 1 7
3 , 5 0 , 1 9 7 , 1 7 0

l e  5 0 5 0 4  DA TA  1 0 4 , 1 5 7 , 2 1 , 1 9 8 . 3 2
, 2 1 0 , 2 5 5 , 2 3 9

AO 5 0 5 1 2  DA TA  5 0 , 1 9 7 , 7 6 , 2 1 6 , 1 9 6
, 1 6 9 , 1 3 , 1 6 2

86 9 0 9 2 0  DA TA  3 , 3 2 . 2 1 0 , 2 5 5 , 2 0 2 ,
1 6 , 2 5 0 , 1 7 3

EE 9 0 5 2 9  DA TA  9 0 , 1 9 7 , 1 6 2 , 2 1 , 1 6 0
, 1 9 8 . 3 2
9
1 8 9

81 5 0 5 3 6  DA TA  2 9 5 , 1 7 3 , 2 4 . 1 9 6 . 1 3
3 , 2 5 0 , 1 7 3 , 2 5

20 9 0 9 4 4  DA TA  1 9 6 , 1 3 3 , 2 5 1 , 1 7 4 , 2
6 , 1 9 6 , 1 7 2 , 2 7

56 s o s s e  DA TA  1 9 6 , 1 6 9 , 2 5 0 , 3 2 , 2 1
6 , 2 9 5 . 1 6 9 , 1

BF 5 0 5 6 0  DA TA  1 4 1 , 2 1 . 2 0 8 , 3 2 , 1 6 3
, 1 9 7 , 1 6 0 , 1 0

BO 5 0 5 6 8  DA TA  1 6 2 , 1 9 , 1 8 9 , 2 , 1 9 8 ,
3 2 , 2 1 0 , 2 5 5

C6 9 0 5 7 6  DA TA  2
0 2 , 1 6 , 2 4 7 , 1
3 6 , 1 6

, 2 4 2 , 1 6 9 , 3 2
10 9 0 9 9 4  DA TA  1 6 2 , 1 6 0 . 1 9 7 , 2 2 3 , 5

, 2 0 2 , 2 0 8 , 2 5 0
03 9 0 5 9 2  DA TA  7
6 , 2 2 5 , 1 9 4 , 2
1 , 1 6 2

, 5 , 1 6 0 , 0
16 5 0 6 0 0  DA TA  3 2 , 2 4 0 , 2 5 5 , 9 6 , 1 7 3

, 2 3 . 1 9 6 , 2 0 8
8D 5 0 6 0 9  DA TA  2 4 , 1 7 3 , 2 4 9 , 7 , 1 4 1 ,

2 6 0 , 7 , 1 6 5
00 90516 DATA 252,191,24,196,16

9 , 2 5 3 , 1 1 1 , 2 9
70 5 0 6 2 4  DA TA  1 9 6 , 1 6 9 , 1 , 1 1 1 , 2 3 ,

1 9 6 , 7 6 , 2 2 5
3A 5 0 6 3 2  DA TA  1 9 4 , 1 7 3 , 2 4 9 , 7 , 1 4 1

, 2 9 / , 7 , 2 4
19 5 0 6 4 0  DA TA  1 6 5 , 2 9 2 , 1 0 5 , 6 4 , 1 1

1 . 2 6 , 1 9 6 , 1 6 5
38 5 0 6 4 8  DA TA  2 5 3 , 1 0 9 , 0 , 1 4 1 , 2 7 ,

1 9 6 , 1 6 9 , 0
OS 5 0 6 5 6  DA TA  1 4 1 , 2 3 , 1 9 6 , 7 6 . 2 2 5

, 1 9 4 , 4 0 , 8 4
SB 9 0 6 6 1  DA TA  4 1 , 6 5 , 8 0 , 8 9 , 3 2 , 7 9

, 9 2 , 3 2
43 9 0 6 7 2  DA TA  4 0 , 6 9 , 4 1 , 7 3 , 8 3 , 7 5

, 1 3 . 7 0
BA 5 0 6 8 0  DA TA  7 3 . 7 6 , 6 9 , 7 8 , 6 5 , 7 7

, 6 9 , 3 2
D1 5 0 6 8 8  DA TA  6 3 , 1 7 , 1 3 , 3 2 , 3 2 , 3 2

. 3 2 , 3 2
41 5 0 6 9 6  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2

. 3 2 , 3 2
89 5 0 7 0 4  DA TA  3 2 , 3 2 . 3 2 , 3 2 , 3 2 , 3 2

, 3 2 , 3 2
DI  5 0 7 1 2  DA TA  3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2

, 3 2 , 3 2
15 9 0 7 2 0  DA TA  3 2 , 0 , 2 5 5 , 2 5 6
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Commodore 54/PLUS 4 Products

6502 ASSEMBLER C64/PLUS 4* tape/disk • E12.99
A sophist icated two-pass symbolic  assembler and text editor
which supports tape and disk fi ling. The assembler, the editor
and your source and object code may all be resident in memory
s imutaneous ly ,  f ac i l i t a t i ng  r a p i d  a n d  in t e rac t i v e  c o d e
development. Recent ly extended manual with many examples.

780 EMULATOR/CROSS-ASSEMBLER
C64 ONLY d i s k  E12.99
A unique integrated Z80 development  package. The emulator
compiles Z80 source code into opt imised 6502 which runs on the
64 al approx. one sixth the speed of a 2MHz Z80. It supports all
but 20 of  the 688 Z80 operat ions, calls  to 6502 rout ines, and
interrupts. The cross assembler generates hex o r  binary  Z80
object files The disk also contains a powerful editor and several
example programs

BI-DIRECTIONAL RS232 INTERFACE. WITH COMM&
SOFTWARE C64/PLUS 4 * tape/disk * £29.99
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•  Am iga A2000 with i M B  RAM. c 1 0 9 9

FRom  c 4 7 5 1 . *  W O K  J r
-
r
•  d i s k ,  m o u s e _  
s o n w i v e

•  A m iga A2000M: w i th  A10131 f  1 3 g 9
higte-res colour  mendor

A / P E I G A .  •  Am iga A2000 IM i l  As above, E 1 8 9 9
plus PC x T br idge board &  fl oppy

•  Am iga AS00 TV  wilh A52.1 f  4 7 5
*  •  A m i g a  
A 2 0 0 0  
M E W  
A s  
A 2 0 0 0 0 1  
f  
1  
g  
9 9

TVicompos ile modulator plus 2Cif.813 ArnigaDos hard disk
•  Aur iga A.500M with A10431 C 6 9 5
*  1  Y E A R  
O N • S I T E  
M A l t r E E N A
N C E  
W I T
H

high- res  colour  monitor EVERY A 2000 A M IGA  S Y S TE M - . P LUS

( •Thes e pr ices  r equir e Com m odor e Amiga F R E E  G O L D E N  K E Y  C A R D !v ouc her s , v al id unti l  I l t h  S eptem ber  o n i w
Prices Inc lude  15% V A T, a  FRE E  c opy  o f  s t a y  a l  ov er  200  to p  ho te ls  a s  o ften  as
DeLuxe Paint, FRE E  deliv er y  to  y our  door , y o u  l i k e  fo r  a  year . and  fo r  eac h n igh t' s
one year  war r anty . Ov er night deliver y  f  12 s t a y .  Jus t pay  to r  br eak fas t a n d  d inner !

-

r3pr .

I A 501 p lug- In  FrAINclock
•  A521 TV.'cortxtiosise
I  A10131 high- r es
•  A1010 3.5'  ex ternal
•  Cumana 3 .5 '  external

•  A2010 3 5
1  
i n t e r n a
l

•  A2052 2ME1 intranel

•  A2068 PC-XT br idge board £ 5 2 9PER I PH ER AL S w i t h  Si2b• internal disk drive
. , •  A22116 PC-AT bridge board c 7 4 9

with 5.25
-  
i n t e r
n a l  
d i
s k  
d r
i v
e

,  •  A2090PC 20MB internal hard 1 5 2 9
512K 1 1 0 D  c i n i k  with MS DOS  centrolkx

modulalor  C  2 5  •  A2090 20MB internal hagd E 6 2 9
colour  monitor  / 3 3 5  d i s k  with Amiga DOS  c ontr oler

disk di lv e 1 2 2 5  I I  M egaB oar d 2MB add- on  RAM 1 4 6 9
disk dr ive / 1 4 9  •  Xerox  4020 colour  pr inter  / 1 2 1 9

dok drwe £ 1 9 9  •  HP laserolei leser printer t  1 9 9 5
RAM (
3 9
9  
•  
H
P  
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e i  
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•  S c r ibble II E n , .
C R E A T I V I T Y  •  Il ig iP aint 5 9 . s s

•  De Luxe P aint II 1 1 9 ,
I D .  l u x e  V ideo II 1 1 9 . 9 s

k t f t G A
.  •  
A e g i
s  
V i d e o
S c a p e  
1 7
9 9
5

•  VhaliVrite DeskTop E 1 3 9 , 9 5  •  Aegis AnImilar 9 9 . 9 9
•  Wor d  P er fec t 2 8 9 . 9 5  •  De Lux e M1151C 8 4 . 9
,
5
•  City Desk 1 3 9 . 9 5  •  Sopnus siereo sound d ig
-
r ise r  1 3 9 , ,
•  Page S etter  9 9 . 9 $  .  SoundS-cape Pro Midi S tudio 1 5 4 . 9 5

rilLEHAND DRAW riii 0

,
•  Tr ue Bas ic  E 5 9  95

P R O D U C T I V I T Y  •  Tr ue Bas ic  libraries 3 9 . 9 5
•  K - S ek a A s s em bler  6 4 9 5

A  I  W / G A  •  MCC Pascal 7 4 . 9 5•  A C  For tr an 2 4 9  95
•  SuperBase Personal E 8 9 . i s  •  Lattic e C 3.1 1 4 4 _ 9 5
•  A c quis i tion 2 7 4 . u s  •  A egis  Dr aw P lus  2 1 4  95
•  Logisthi 1 3 9 , 9 5  •  Dynamic CAD 3 8 9 _  st-
•  A naly s e II 9 4  .5 •  Cher r y  03  D!gitiz ing Tablet 5 4 9 9
,•  SAM Bas ic  8 9 , 5  •  Easy! A l  Drawing Table4 4 1 4 . ,

*
DRAW WJX
DRAW CIRCLE
IiRAw LINE
DRAW TRIANGLE
UMW HAYS
prly THICKNESSES
PEN QUILLS

•  Commodore
•  Commodore
•  512K-

•  anr r r nodor e 1511 disk  dr ive 1 2 3 9

•  154IC disk dr ive 1 2 7 5
•  64C computer 1 1 8 9

2
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1189
,  •  64C Connoisseur Collection / 2 4 5

1280 computer  1 4 3 D
128 computer 1 2 3 9  P r i c e s  Include 15% VAT, FREE delivery

is  y o u r  d o o r , a n d  o n e  y e a r  war r anty .
expans ion RA M  E 1 4 9  P l e a
s
e  a d d  E 1 2  
f o e  
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1UNREATA8LE SUPERBASE &  S UP E RS CRIP T B A R GA IN S !,

PAINT BRUSH

•  Super Base 128 8 . t 4 s  L4 4 .9 s •  Superease 64 8  Plust4 O s  E3 4 .9 5
•  S uper S c r ipt 128 s e i s  4 4 . 5 9  •  S uper S c r ipt 64 5 , , A 5  3  4_9!•
•  S u p e r
-
B a s e :  
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1
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[ m o m  SOFTWARE BARGAINS FOR YOUR C64 AND 128!_

*

•  VIzaWrile Classic 128 s y t s  L 7 9 .9  •  GEOS 64 V13 t
.
o r t s  E 4 4 .  R h
I  V IzaWr ite 64 (disk) v e t s  3 9 . a s  •  S wIttCalc  128 l a r
i
a n  5 . 4  9 5
•  V IzaWr Ile 84 (cartr idge) A r i s  6 9 4 3  •  Data M anager  129 s . a s l i c i  5 4 9 5
•  YlaaStar 128 i p t 4 s  9 9 . 9 s  •  WorcirWriler 128 O s  5 4 9 5
•  VIzaSlar 84 XIJ3 4
, 4
5  7 9 .
0
s  
•  
P o c k
e t  
P l a
n n e
r  
1
2
8  
9 .
9 4
5  
4
4  
9
5

•  VizaStar 64 XL4 r a r l s  6 9 .4 5  •  MicroCleric 128 V C  9 4 9 5

t i n * e•

[COM M ODORE  I l l  a n d  64 .,. P R OGR A M M E R ' S  CORNE RI

PetSpeed 128 T h e  Basic 128 compiler , fr om  Oictord Systems i r p i s  E42s9
Ox for d Pascal 128 T h e  compares J &  W Pascal for  your  128 b a i t s  4 2 .5 5
Super C 128 C o m p k t i o  C lenceraw, with extensions v o l s  4 2 .ss
Cobol 128 T h e  conipeda COBOL package h a '. Abacus 4 9 6 5  32.95
Hack Pack 128 A i l - i n - o n e  Programmer's Toolkit & Ram-Disk 7 1 1  3 6 4 5
RamDos 128 U g h t t e n d  last Ram-Disk lor 512K expansion RAM 3 2  95
Cl28 Tricks and Trips Essen t ia l reading tor the 128 programmer 9 6 5  g _ x5
BrainBes IEEE S u p p o r t s  IEEErPET disks & pr inters etc . (128 & 841 7 9 . o s
Super  Disk  Dec  R e S t u e  your los t disk  Oat&  41541/707l . 40401 O s  1 4
9 1Simon's  Bas ic  64 P r o g r a m m e r s  car tr idge tr am Com m odor e c , , a 4  39- os
PetSpeed 84 T h e  s tandard 54 Basic compact' from Ox iord L o i s  1 9 .o s
Os tor d Bas ic  64 A l l - i n - o n e  Basic compiler , toelka, compressor  l a s i s  2 9 .9 5
Ox ior d Pascal 84 T h e  complete J  &  W Pascal for  your  64 i t s i i t s  3 4  os
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general p r i n c i p a l s  o f  p a r a l l e l
communications, the terminology, and
the method that I  was going to use in
the series. A ls o  I  inc luded as  a n
example, a  s imple memory transfer
program for  the C64 and BBC micro.

This month l o o k  a t  a  more
practical application of  the system. I f
there are two things that are different
in the C64 and BBC Micro it is speed,
and more specifically disk speed. The
BBC Micro has one of the fastest and
cheapest disk systems on any  home
micro. T he  Commodore 64 on the
other hand doesn't have disk drives at
all. Oh, they may look like disk drives.
But in reality there are little hamsters
inside that disk drive shaped box, that
listen to the information coming down
the serial bus and scratch i t  on the
surface of the disk in shorthand.

This breed of hamster is very rare
and w a s  b r e d  s pec ifi c a l ly  b y
Commodore for  the task. One of  the
stranger th ings  abou t  t h i s  breed
(Hamstradus Floppus) is that they live
on the  paper  envelopes that  disks
usually come in. I f  you don't believe
me, count the number of  disks that
you've got, then count the number of
envelopes -  see! Fur ther  p r oo f  is
evident when you swap disks in the
middle of a 'read or  write' operation.
The miniature hamsters hammer on
the roof of the box to get you to stop.

So with these two things in mind, it
should be possible t o  use the BBC
Micro as  • an intelligent dis k  dr ive
interface between the C64 and the
BBC Disk Drive, all you need is some
clever software and the appropriate
transmition protocol.

There is a small Basic program in
the C64 and the main program on the
BBC Mic ro.  This  is  f o r  two main
reasons. Firs tly  you can load 1K o f
data into a BBC Micro and then port it
onto a C64 a lot taster problems that

C64 C O M M U N I C A T I O N S

Hook-Ups
Continuing our series, we look at the possibilities of
using the BBC as an intelligent disk drive interface

between the C64 and itself,

By Mycroft Appleby

you get with Basic getting confused
with machine code. The second reason
is that this series isn't designed to give
complete solutions to problems, but
rather t o  supply the tools  and the
information to do the job. For this the
code must be in  Assembler format
rather than strings of hex digits, so that
you can see how it  works. Most C64
assemblers are incompatible with each
other and interfere with the system to
such a degree that once the assembler
has taken a chunk out of the memory
map and written all over the pointers
you haven't a clue where you are

So the program is in the standard
BBC format assembler. The C64 boot
program is only slightly different from
the one published las t month, only
locations a n d  amounts  have been
changed. Some of the code on the BBC
side may also be familiar , as I  used
many o f  the principals which were
discussed last month.

Starting Up

To lo a d  t h e  software i n t o  b o t h
machines, fi rst load -
B o o t "  
i n t o  
t h e

Commodore 64 and load -
D i s k "  i n t othe BBC Micro. Run "Boot"  and then
run "D is k " .  After  about 35 seconds
the code will have assembled into the
BBC, been transferred to the C64 and
then the BBC side will have been re-
assembled and initialised for the BBC.

On the BBC screen at this  point
you will see a message indicating the
buffer size and a number. This is the
number o f  bytes in  the •butfer and
indicates the maximum program size
you can load or save plus 256 bytes for
the heade r  pac k et  ( w h ic h  I ' v e
explained later). D o  not excede this.
To increase the buffer size, most of the
error checking has been removed.

On the C64 side you should have
returned t o  the -
R e a d y . "  
p r o m p t
.
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Typing ' SYS 49152' i n  t h e  t im e
honoured w a y  w i l l  in it ia lis e t h e
System.

At this point the vectors inside the
machine that handle the loading and
saving will have been slightly altered.
Tape and disk  ( i f  appropriate) w i l l
work as normal, as will all other device
addresses except '8'. This will transfer
your p r o g r a m o n t o  t h e  B B C ' s
currently selected drive in the blink of
an eye. Likewise loading with a device
number of '8' will load from the disk
into memory as normal. Verify ing is
not poss ible however, due t o  the
'burst' transmition of the data (i.e. the
data goes back and forth in one great
chunk and it is diffi cult to compare it
on a 'byte for  byte' basis).

Alterations

If y ou have a  dis k  dr iv e already
attached and want to use it also, then
you can change the device number of
the BBC very simply. In the sections
'.13LODE' and '.BSAV' in the C64 half
of the program you will see that the
memory location 'device' is compared
to '&08'. This  is  the device number.
Change this to whatever number you
want above three (the system's choice,
not mine) and you are there. A good
choice (and one I  use myself) is seven
as not a great deal seems to use this
device number.

How it works
Remember how  las t month i n  the
header packet of the transmitted data,
as well as where to and how long, the
packet also had a byte called 'cmd'.
Well, this is the command byte. In this
new system when the  data comes
flooding into the BBC, it looks at this
byte and it' it is a one it knows to save
the data. The first 256 bytes of the data
is s p e c ia l  a n d  h o l d s  v a r io u s
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information about the data, including
the name it is to be saved under. This is
extracted and the data is saved.

If the cmd number is two, then that
is a load request. In this case only the
256 b y t e  header  pac k et i s  s ent,
complete w i t h  var ious  information
about the program, as well as its name
again. The CM then just sits there and
waits. In this program it doesn't return
to Basic, but you can have it so you get
full Basic control r ight away and the
program just appears in memory when
it's ready. This system works well but
needs a  l o t  o f  care t o  operate i t ;
'.1loop' is the area to watch. Change
the finishing off to operate in the IRO
loop and perform a manual relink and
you are away — parallel processing at
last.

However, back to the plot. When
the BBC has found the program on
disk, it prepares a packet with a cmd of
three and sends it to the CM. The C64
knows that  three means 'incoming
program d a t a '  a n d  t r e a t s  i t
accordingly.

A cmd of zero will force a memory
dump in any direction, just follow the
instructions f o r  las t month. this  is
amusing f o r  swapping screens and
messages, o r  changing somebodies
character set.

Protocols

The transfer packet looks like this:
data lo \

Address where data is goingdata hi /

len lo
len hi /

Next Time

Length o f  data.

cmd Command Byte.
The p r og r am pac k e t  ( fi r s t  2 5 6
bytes) looks like this:

Header + Na m e

] d n v e
2Ag n a m e
19-20 s t a r t
21-22 e n d
7
3
-
2
5
5  
f
r
e
e

Function
Secondary address
Destination drive (unused)
Filename
Origin start address of program
Origin end address of program
Reserved for future expansion

hope this  system is  o f  some use, I
can't abide my  hamster drives any
more, the BBC drive is so much faster.
Next installment s e e  what else I can
dream up.
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PROGRAM: B O O T

5 REM CS 4 / B B C BOOT PROGRAM
10 P O K E S S S 79 , 0 , X -P E E X (565135)
eo P O K E S S 5 7 5 , 1 4 7 : L - 4 5 1 5 2
30 FO RB . . 0T01023
40 I FCP E E K CS 6 5 1 3 9 )A NDI 5 / O THE N4 0
50 1 . . PEEK(SSS77)PO KEL-0-B , 1
SO P 0 X E 5 6 5 7 6 , 1 5 1 : P 0 K E 5 5 5 7 6 , 1 4 7
70 N M
-
a
BO ENO

10REM
* * *

20REM* *

30REM* *
* *

40REMa*

50REM* *
* *

60REM* *

*

*

a *
70REMa*

* *
90REM* *

* *

Beeb -D is k

C64 t o  B B C  M i c r o

and d i s k  d r i v e

s y s t e m.

90REM* *  M y c r o f t  A p p l e b y  1 9 8 7
* *

100REMa*
* *

1 1 0 RE M* * * * *  * * * * *  * * * *  * * * * * * * * * *
* * *

120 :
1 3 0 0 L S : P R I N T " D u f f e r  s p a c e  a v a i

l a b i a  =  "0-I IMEM-PAGE-41,0400
140DI M CODE & 0 8 0 0 , C 6 4 c o d e  & 0 8 0

0
1 5 0 i r q 2 v = & 2 0 6 : 0 1 d v = 1 F 8 : f 1 ag=1, 7

0 : p o r t = t , FE 6 0
1 6 0 d d r = p o r t + 2 : p e r = p o r t + 1 2 : i f r =

p o r t + 1 3 : i e r = p o r t + 1 4
170FOR PASS.qI  TO  2  S TE P  2
1BOP%=CODE
19000PT PASS
2 0 0 . 5 e t u p  s e i
2 1 0 1 d a  i r q 2 v
2 2 0 s t a  o l d v
2 3 0 I d a  i r q 2 v + 1
2 4 0 s t a  a l d v + 1
2 5 0 I d a  * n e w v  MOD 2 5 6
2 6 0 s t a  i r q 2 v
2 7 0 1 d a  * n e w v  D I V  2 5 6
2 8 0 s t a  i r q 2 v + 1
2 9 0 I d a  * 1 2 8 + 1 6
3 0 0 s t a  i e r
3 1 0 c l i
3 2 O r t s
3 3 0 \
340 . RE S E T s e i
3 5 0 1 d a  o l d v
3 6 0 s t a  i r q 2 v
3 7 0 1 d a  o l d v + 1
3 9 0 s t a  i r q 2 v + 1
3 9 0 c l i
4 0 O r t s
4 1 0 \
4 2 0 . n e wv  I d a  i f r
430and  * 1 2 8 + 1 6
440c mp # & 0 0
4 5 0 b e g  fi n i r q
4 6 0 s t a  i f r
4 7 0 I d a  0 & 0 1
4 8 0 s t a  fl a g
4 9 0 . fi n i r q  i m p  ( o l d v )
5 0 0 \
5 1 0 . g e t  I d a  # 0 0
5 2 0 s t a  fl a g
5 3 0 - l o o p l  I d a  fl a g
S
2
1
0
b
e
c
i  
l
o
o
p
l

5 5 0 1 d a  * W O

5 6 0 s t a  fl a g
5 7 O r t s
5 8 0 \
590.TRANSPER J s r  s e t u p
6 0 0 I d a  * 2 5 5
6 1 0 s t a  d d r
6 2 0 I d a  * 1 2 8 + 6 4 + 3 2
6 3 0 s t a  p e r
6401dx  * & 0 0
6 5 0 . l o o p 2  I d a  C 6 4 c o d e , X
6 6 0 j s r  w b y t e
6 7 0 j s r  g e t
6 8 0 in x
6 9 0 b n e  l o a p 2
7 0 0 . l o o p 3  I d a  C 6 4 c o d e + 2 5 6 , X
7 1 0 J s r  w b y t e
7 2 0 j s r  g e t
7 3 0 i n x
7 4 0 b n e  l o o p 3
7 5 0 . 1 a o p 4  I d a  C 6 4 c o d e + 5 1 2 , X
7 6 0 j s r  w b y t e
7 7 0 i s r  g e t
7 9 0 i n x
790bne  l o a p 4
8 0 0 - l o o p 5  I d a  C 6 4 c o d e + 7 6 8 , X
B l O j s r  w b y t e
8 2 0 j s r  g e t
8 3 0 i n x
8 4 0 b n e  l o o p 5
8 5 O r t s
8 6 0 \
8 7 0 . w b y t e  s t a  p o r t
8 8 0 1 d a  * 1 2 8 + 6 4
8 9 0 s t a  p e r
9 0 0 1 d a  # 1 2 8 4 6 0 . 3 2
9 1 0 s t a  p e r
9 2 O r t s
9 3 0 )
940NEXT P A S S
9 5 0 :
960REM S t a r t  o f  C 6 4  c o d e  t o  b e

p o r t e d
970:
9 9 0 p a r t = t
,
D D O I : d d r
= & D D 0 3 : p
a 2 = & D

DO O : fl ag lm& DDO D
9 9 0 d a t . m . t , F7 : l e n = & F9 : 4 r a m = & FB : i

ma g e =& 0 3 3 8 : h a 1 4 =& 0 3 3 9 : c md =& 0 3 3 A
1 0 0 0 i r g v = & 0 3 1 4 : o l d i r q v = & 0 3 3 4 1 1 a

a d v = 7
,
4 5 3 3 0
: s a v e
v = & 0
3 3 2

1010CS A V =84F5E D: s a=& 89: 41en=& 87:
8 4 D _ N A M E = 0 . F 7 1 0 : 5 A V _ M 8 G = M
7
6 9 F : s a d

d=&CI
1 0 2 0 e a d d = & A E : d e v 1 c e = & 9 A lh e a d e r =

&CF00:name=1488
1 0 3 0 b s t a r t =& 2 8 : L D_ MS G =& F5 D2 : CL O

DE =& F4015 : N0_FI LE m& F713 : 1y =& 93
1040POR P A S S =4  TO  6  S TE P  2
1 0 5 0 P " A = 8
,
C 0 0 0 : 0 X * C
6 4 c o d e

106000PT P A S S
1070-SETUP s e ] .
10801dx  i r q v
1 0 9 0 s t x  a l d i r q v
11001dx  i r g v + 1
1 1 1 0 s t x  o l d i r q v + 1
11201dx  * (NE W I RO  MOD 2 5 6 )
1 1 3 0 s t x  i r q v
1 1 4 0 I d x  * ( N E W I R D  D I V  2 5 6 )
1 1 5 0 s t x  i r g v + 1
1160c 1 I
1 1 7 0 I d x  t f t , 0 0
1 1 8 0 5 t x  fl a g
1 1 9 0 j s r  SET_RECEIVE_MODE
I 2 0 0 J s r  CHANSE_VECTORS
1 2 1 O r t s
1 2 2 0 \
1230.NEWIRO p h a
1 2 4 0 I d a  fl a g l
1250and  * 1 , 1 0
1260c mp * W O
1270beg  n a i r q
1 2 8 0 t x a
1290pha
1 3 0 0 t y a
1310pha
13201da  * MO O
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1 3 3 0 s t a  h a l f
1 3 4 0 I da  p o r t
1350and S Z, 80
1 3 6 0 s ta  i m a g e
1 3 7 0 j s r  SHAKE
1 3 8 0 j s r  G TDATA
1 3 9 0 p l a
1 4 0 0 t a y
1 4 1 0 pl a
1 4 2 0 ta x
1 4 3 0 . n o i r g  p l a
1 4 4 0 jn p  ( o l d i r c i v )
1 4 5 0 \
1460 -WAI T l d a  p o r t
1470and 011,80
1480cmp i m a g e
1490bee  W AI T
1 5 0 0 s t a  i m a ge
1 5 1 O r ts
1 5 2 0 \
1530-SET_SEND_MODE I d a  0 1
,
4 F
1 5 4 0 s t a  d d r
1 5 5 O r ts
1 5 6 0 \
1570.SET_RECEIVE_MODE I d a  4 & 4 0
1 5 8 0 s t a  d d r
1 5 9 O r ts
1 6 0 0 \
1610.WPYTE t a x
1 6 2 0 J s r  WLNYB
1 6 3 0 J 5 r  S HAKE
1 6 4 0 J s r  W A I T
1 6 5 0 j s r  WHNY8
1 6 6 0 j s r  SHAKE
1 6 7 O r ts
1 6 8 0 \
1690.WLNYB I d a  p o r t
1700and S t , F0
1 7 1 0 s t a  h a l f
1 7 2 0 t x a
1730and  e & O F
1 7 4 0 or a  h a l f
1 7 5 0 s t a  p o r t
1 7 6 O r ts
1 7 7 0 \
1780.WHNYB I d a  p o r t
1790and 4WW0
1 8 0 0 s t a  h a l f
1 8 1 0 tx a
1 8 2 0 1 s r  A
1 8 3 0 I s r  A
1 8 4 0 I s r  A
1 0 5 0 1 s r  A
1860and  S&O F
1 8 7 0 or a  h a l f
1 8 8 0 s ta  p o r t
1 8 9 O r ts
1 9 0 0 \
1910-SHAKE I d a  p o r t
1 9 2 0 e or  0
,
4 0
1 9 3 0 s ta  p o r t
1 9 4 O r ts
1 9 5 0 \
1 9 6 0 -TRA N5 MI T j s r  SET_SEND_MODE
19701da  p o r t
1980and * & 8 0
1 9 9 0 s t a  i m a ge
2 0 0 0 I da  0 1 , 0 0
2 0 1 0 s t a  h a l f
2 0 2 O r ts
2 0 3 0 \
2040-S E ND j r  TRA NS MI T
2 0 5 e i 5 r  G ENBBCI RD
2 0 6 0 j s r  W A I T
2 0 7 0 j s r  OUTPACKET
2 0 8 0 j 5 r  O UTDATA
2 0 9 0 j s r  SET_RECEIVE_MODE
2 1 0 O r ts
2 1 1 0 \
2120. G ENB8CI RO  I d a  p a ?
2 1 3 0 or a  * & 0 4
2 1 4 0 s t a  p a 2
2 1 5 0 1 da  p a 2
2 1 6 0 a nd O &FB

2 1 7 0 s t a  p a ?
2 1 8 O r ts
2 1 9 0 \
2200 . LDBY TE  j s r  LDNY 8
2 2 1 0 s t a  h a l f
2 2 2 0 j s r  SHAKE
2 2 3 0 j e r  W A I T
2 2 4 0 j s r  LDNY B
2 2 5 0 a s l  A
2260as1 A
2270851  A
2 2 8 0 a s )  A
2 2 9 0 or a  h a l f
2 3 0 0 p h a
2 3 1 0 j s r  SHAKE
2 3 2 0 p l a
2 3 3 O r t s
2 3 4 0 \
2350 . LDNY B I d a  p o r t
2 3 6 0 a nd S W F
2 3 7 O r t s
2 3 8 0 \
2390 -RE CE I V E  I d a  a t
,
0 0
2 4 0 0 s t a  h a l f
2 4 1 0 1 da  p o r t
2 4 2 0 a nd # & 8 0
2 4 3 0 s t a  i m a ge
2 4 4 0 j s r  SHAKE
2 4 5 0 1 s r  G TDATA
2 4 6 O r t s
2 4 7 0 \
2400 . 0UTP A CK E T
2 4 9 0 I da  d a t a
2 5 0 0 j s r  WBYTE
2 5 1 0 j s r  W AI T
2 5 7 0 1 da  da ta 4 -1
2 5 3 0 j s r  WBYTE
2 5 4 0 j s r  W AI T
2 5 5 0 1 da  l e n
2 5 6 0 j s r  WBYTE
2 5 7 0 J s r  W AI T
2 5 8 0 1 da  l e n4 . 1
2 5 9 0 J s r  WBYTE
2 6 0 0 j s r  W AI T
2 6 1 0 1 da  cm d
2 6 2 0 j s r  WBYTE
2 6 3 0 j s r  W AI T
2 6 4 O r t s
2 6 5 0 \
2660 . 0UTDATA I d y  * & 0 0
2 6 7 0 1 da  l e n + 1
2680beci  l a s t w p a g e
2 6 9 0 . w l oop I d a  ( f r o m ) , Y
2 7 0 0 J s r  WBYTE
27103SR W AI T
2 7 2 0 1 ny
2 7 3 0 bne  w l o o p
2 7 4 0 d e c  l e n - fl
2 7 5 0 i n c  f r o m + 1
2 7 6 0 jmp  O UTDATA
2 7 7 0 . 1 a s t w pa ge  I d a  l e n
2780beci  e ndw pa ge
2 7 9 0 I dy  * W O
2 8 0 0 . 1 = 0 1  l d a  ( f r o m ) , Y
2 8 1 0 J s r  WEIYTE
2820JSR W AI T
2 8 3 0 i n y
2 8 4 0 c py  l e n
2 8 5 0 bne  l o o p l
2 8 6 0 -e ndw pa ge  r t s
2 8 7 O r ts28ew,
2 8 9 0 . 6 TDATA
2 9 0 0 j s r  W AI T
2 9 1 0 j s r  LDEIYTE
2 9 2 0 s t a  d a t a
2 9 3 0 J s r  W A I T
2 9 4 0 j s r  LDBY TE
2 9 5 0 s t a  da ta 4 -1
2 9 6 0 j s r  W A I T
2 9 7 0 j s r  LDBY TE
2 9 8 0 s t a  l e n
2 9 9 0 j s r  W A I T
3 0 0 0 j s r  L DRY TE
3 0 1 0 s t a  len.0.1

3 0 2 0 j 5 r  W A I T
3 0 3 0 j s r  LDBY TE
3 0 4 0 s t a  cm d
3 0 5 0 j s r  OHKOMD
3 0 6 0 \
3 0 7 0 - d a t a l o o p  I d y  4041,00
3 0 8 0 1 da  l e n + 1
3 0 9 0 be o l a s t r p a o e
3 1 0 0 - r l o o p  j s r  W AI T
3 1 1 0 J s r  LDBY TE
3 1 2 0 s t a  ( d a t a ) , Y
3 1 3 0 1 ny
3 1 4 0 bne  r l o o p
3 1 5 0 de c  l e n 4 1
31601nc  da t a 4 . 1
3170 j m p d a t a l o o p
3 1 8 0 . 1 a s t r p a g e  I d a  l e n
3 1 9 0 be o e n d r p a g e
3 2 0 0 1 dy  MAI O
3 2 1 0 . l o o p 2  j s r  W AI T
3 2 2 0 J s r  LDBY TE
3 2 3 0 s t a  ( d a t a ) , Y
3 2 4 0 i n y
3 2 5 0 c p y  l e n
3 2 6 0 b n e  l o o p 2
3 2 7 0 - e ndr pa ge  r t s
3 2 8 0 \
3290.CHANGE_VECTORS I d a  * BLO DE

MOD 2 5 6
3 3 0 0 s t a  l o a d v
3 3 1 0 1 d a  #BLO DE D I V  2 5 6
3 3 2 0 s t a  l o a d v + 1
3 3 3 0 1 d a  OBSAV MOD 2 5 6
3 3 4 0 s t a  s a v e v
3 3 5 0 I d a  448SAV D I V  2 5 6
3 3 6 0 s t a  s a v e v - fl
3 3 7 O r t s
3 3 8 0 \
3 3 9 0 . 8 S A V  I d a  d e v i c e
3400c mp $1&08
3 4 1 0 b e g  d s a v e
3420J mp CS A V
3 4 3 0 . d s a v e  l d y  fi l e n
3 4 4 0 bne  good_ na m e
3450Jmp BAD_NAME
34150.good_nam e I d a  s a
3 4 7 0 s t a  h e a d e r
3 4 8 0 j s r  SAV_MSS
3 4 9 0 1 dy  * 4
,
3 0
3 5 0 0 s t y  h e a d e r + 1
3 5 1 0 1 dy  01<00
3 5 2 0 I da  I n a m e ) , Y
3530c mp M A S C ( " 4 " )
3 5 4 0 b c s  o u t _ r a n g e
355,0cmp S A S C ( " 0 " )
3 5 6 0 bc c  o u t _ r a n g e
3 5 7 0 s t a  h e a d e r + 1
3 5 8 0 i ny
3 5 9 0 1 da  ( n a m e ) , Y
3600cm p S A S C C " : " )
3 6 1 0 be d s t r i p _ n a m e
3 6 2 0 jm p  PAD_NAME
3 6 3 0 - s t r i p _ n a m e  j s r  i n c _ n a m e
3 6 4 0 J s r  i n t _ n a m e
3 6 5 0 de c  fl e n
3 6 6 0 de c  fl e n
3 6 7 0 . o u t _ r a n g e  l d y  011<00
3 6 8 0 . n l o o p  I d a  ( n a m e ) . Y
3 6 9 0 s t a  header -11-2,Y
3 7 0 0 i nv
3 7 1 0 c py  fl e n
3 7 2 0 bne  n l o o p
3 7 3 0 I da  S&OD
3 7 4 0 s t a  h e a d e r -0 -2 , Y
37501dx  s a d d
3 7 6 0 s t x  h e a d e r + 1 9
37701dx  s a d d + 1
3 7 8 0 s t x  h e a d e r + 2 0
37901dx  e a d d
3 8 0 0 s t x  h e a d e r
4 -
2 1
3 8 1 0 I dx  eadc14-1
3 8 2 0 s t x  h e a d e r + 2 2
3 8 3 0 \
3 8 4 0 I dx  $11<01

YOUR COMMODORE october 1987
84



C64 C O M M U N I C A T I O N S

3 8 5 0 s t x  c m d
3 0 6 0 1 dx  * h e a d e r  MOD 2 5 6
3 8 7 0 s t x  f r o m
3 8 8 0 1 dx  0 h e a d e r  D I V  2 5 6
3 8 9 0 s t x  f r o m - . 1
3 9 0 0 s e c  \  B e n  l e n  f r o m
s a dd
3 9 1 0 1 da  e a d d
3 9 2 0 s bc  s a d d
3 9 3 0 s t a  l e n
3 9 4 0 1 da  e a dd+ 1
3 9 5 0 s bc  s a d d + 1
3 9 6 0 s t a  l e n + 1
3 9 7 0 1 nc  l e n + 1  \  I n c l u d e  h e a d e r
3 9 8 0 \
3 9 9 0 j s r  TRANS MI T
4 0 0 0 j s r  BENEPBCIRO
4 0 1 0 J s r  W AI T
4 0 2 0 J s r  OUTPACKET
4 0 3 0 I da  l e n
4 0 4 0 pha
4 0 5 0 1 da  l e n + 1
4 0 6 0 pha
4 0 7 0 1 da  * 8400
4 0 8 0 s t a  L e n
4 0 9 0 1 da
4 1 0 0 s t a  l e n + 1
4 1 1 0 j s r  O UTDATA
4 1 2 0 \
4 1 3 0 1 da  s a d d
4 1 4 0 s t a  f r o m
4 1 5 0 I da  s a dd+ 1
4 1 6 0 5 t a  f r o m + 1
4 1 7 0 p l a
4 1 8 0 s t a  l e n + I
4 1 9 0 de c  l e n + 1
4 2 0 0 p l a
4 2 1 0 s t a  l e n
4 2 2 0 j s r  O UTbATA
4 2 3 0 J s r  SET_RECEIVE_MODE
4 2 4 0 \
4 2 5 0 c 1 c
4 2 6 O r t s
4 2 7 0 \
4 2 8 0 . i nc _ na m e  l d x  na m e
4 2 9 0 i nx
4 3 0 0 s t x  na m e
4 3 1 0 bne  e nd_ i nc _ na m e
43201dx  na m e +1
4 3 3 0 i nx
4 3 4 0 s t x  na m e +1
4 3 5 0 . e nd_ i nc _ na m e  r t s
4 3 6 0 \
4370-BLO DE I d x  d e v i c e
4 3 8 0 c px  08408
4390bect d l o a d
4400 j m p CLO PE
4 4 1 0 - d l o a d  s t a  i v
4420cmp * 8400
4 4 3 0 be g n o t _ v e r
4440 j m p NO _ FI LE
4 4 5 0 . n o t _ v e r  l d y  fl e n
4 4 6 0 bne  good_ I na m e
44701m p BAD_NAME
4 4 8 0 . good_ I na m e  I d a  5 a
4 4 9 0 nt a  h e a d e r
4 5 0 0 1 s r  LD_MSEI
4 5 1 0 1 dy  08430
4 5 2 0 s t y  he a de r -6 1
4 5 3 0 1 d y  0 & 0 0
4 5 4 0 I da  (na m e 0 . 0 (
4550cmp 0 A S C ( " 4 " )
4 5 6 0 bc s  o u t _ l r a n g e
4570cmp * A S C ( " 0 " )
4 5 8 0 bc c  o u t _ l r a n g e
4 5 9 0 s t a  h e a d e r + I
4 6 0 0 i ny
4 6 1 0 I da  ( n a m e ) , Y
4620cmp * A S C ( " i " )
4630beq s t r i p _ l n a m e
4640j m p DAD_NAME
4 6 5 0 - s t r i p _ I n a m e  j s r  i nc _ na m e
4 6 6 0 j s r  i n c  na m e
4670dec  fl e n

e a dd a n d

4 6 8 0 de c  l i e n
4 6 9 0 - o u t _ l r a n g e  I d y  08 , 00
4 7 0 0 . n l o o p 2  I d a  ( n a m o ) , Y
4 7 1 0 s t a  header -1 -2 , Y
4 7 2 0 i ny
4 7 3 0 c py  l i e n
4 7 4 0 bne  n l o o p 2
4 7 5 0 1 da  08, 0D
4 7 6 0 s t a  h e a d e r + 2 , Y
47701 dx s a
4 7 8 0 be g b a s i c
47901dx  0 / M 0
4 6 0 0 s t x  h e a d e r + 1 9
4 8 1 0 s tx  header -P -20
4820 j m p s e n d _ h e a d e r
4 8 3 0 . b a s i c  l d x  b s t a r t
4 8 4 0 s tx  h e a d e r + 1 9
48501dx  O s t a r t + 1
4 8 6 0 s tx  h e a d e r + 2 0
4 8 7 0 . s e nd_ he a de r  l d x  * W O
4 8 8 0 s tx  h e a d e r + 2 1
4 8 9 0 s tx  h e a d e r + 2 2
4 9 0 0 \
49101dx  0 8 , 0 2
4 9 2 0 s t x  c m d
49301dx
4 9 4 0 s t x
4 9 5 0 I dx
4 9 6 0 s t x
49701dx
4 9 8 0 s t x
49901dx
5 0 0 0 s t x
5 0 1 0 J s r
5 0 2 0 \
5 0 3 0 - 1 1 = 4 )  l d x  c ru d
5040cpx  08403
5 0 5 0 bne  h o o p
5 0 6 0 1 dx  0 8
,
0 0
5 0 7 0 s t x  c m d
50801dx  h e a d e r + 2 1
5 0 9 0 s t x  e a d d
5 1 0 0 I dy  h e a d e r + 2 2
5 1 1 0 s t y  e a d d + I
5 1 2 0 c 1 c
5 1 3 O r t s
5 1 4 0 \
5150.CHKCMD l d x  c m d
5 1 6 0 be g n o t _ d i s k
5170Jmp d i s k
5 1 8 0 . n o t _ d i s k  r t s
5 1 9 0 \
5 2 0 0 . d i s k  I d a  l e n
5 2 1 0 pha
5 2 2 0 I dx  l e n + 1
5230dex
524g it x a
5 2 5 0 pha
5 2 6 0 I dx  * & 0 0
5 2 7 0 s tx  l e n
5 2 8 0 I dx  08401
5 2 9 0 s tx  l e n + 1
5 3 0 0 1 dx  * h e a d e r  MOD
5 3 1 0 s t x  d a t a
5 3 2 0 1 dx  * h e a d e r  D I V
5 3 3 0 s t x  d a t a + 1
5 3 4 0 j s r  d a t a l o o p
5 3 5 0 1 dx  h e a d e r + 1 9
5 3 6 0 s t x  d a t a
5 3 7 0 I dx  h e a d e r + 2 0
5 3 8 0 s t x  data-P-1
53901dx  h e a d e r
5 4 0 0 bne  mc
54101dx  b s t a r t
5 4 2 0 s t x  d a t a
5 4 3 0 I dx  b s t a r t + 1
5 4 4 0 s t x  d a t a + 1
5450 . m c p l a
5 4 6 0 s t a  l e n + 1
5 4 7 0 pl a
5 4 8 0 s t a  l e n
5 4 9 O r t s
5 5 0 0 i
5510NEXT PASS

* he a de r  MOD 2 5 6
fr om
* he a de r  D I V  2 5 6
fr om +1
* W O
l e n
08401
l e n+1
SEND

256

256

5520CALL TRANSFER
5530CALL RESET
5 5 4 0 :
5 5 5 0 HI ME M=HI ME M-0 4 0 0 :CO DE =HI ME

5560 i r q2v=44206 tol dv •84F8s fr om =848
O pda ta =&8 2 1 por t= t , FE 6 0

5 5 7 0 d d r p o r t + 2 : p e r = p o r t + 1 2 : i f r w
p o r t + 1 3 : i e r = p o r t + 1 4

5 5 8 0
c m d
. , - 8
.
8 4
: l e n
. & 8 5
: f 1 a
q = 8 .
4 8 7 :
h a

I f=&8 8 1 i m a ge =8 , 8 9 :buf fe r =8 4 9 0
5 5 9 0 0
S B Y T
E -
.
4 4 F F
P 4 p O
S F I L E
= 8 4 F F
D D : 0

SLI=84FFF7
5 6 0 0 F0 R P A S S O  TO  2  S TE P  2
5610PX=EODE
562010P 1  P AS S
5630 . S E TUP  s e i
5 6 4 0 1 da  i r g 2 v
5 6 5 0 s t a  o l d v
5 6 6 0 1 da  i r g 2 v + 1
5 6 7 0 s t a  o l d v + 1
5680. RESETUP s e t
5 6 9 0 1 da  * * ( ne w /  MOD 2 5 6 )
5 7 0 0 s t a  i r g 2 v
5 7 1 0 1 da  * ( n e w v  D I V  2 5 6 )
5 7 2 0 s t a  i r g 2 v + 1
5 7 3 0 1 da  * 1 2 8 + 1 6
5 7 4 0 s t a  i e r
5750c11
5 7 6 0 J s r  SET_RECE1VE_MODE
5 7 7 O r t s
5 7 8 0 \
5 7 9 0 -ne w v  I d a  i f r
5 8 0 0 a nd * 1 2 8 + 1 6
5810cmp * W O
5 8 2 0 be g fi n i r q
5 9 3 0 s t a  i f r
5 8 4 0 j s r  RE CE I V E
5 8 5 0 . fi n i r g  i m p  ( o l d v )
5 8 6 0 \
5 8 7 0 . W AI T I d a  p o r t
5 8 8 0 a nd 08440
5890cmp i m a g e
5 9 0 0 be g W AI T
5 9 1 0 s t a  i m a ge
5 9 2 O r t s
5930N
5940.SET_SEND_MODE I d a  08418F
5 9 5 0 s t a  d d r
5 9 6 O r t s
5 9 7 0 \
5980.SET_RECEIVE_MODE I d a  0 8 , 8 0
5 9 9 0 s t a  d d r

: : T :
r t s
\
6020 . WI O TE  t a x
6 0 3 0 j s r  WLNYB
6 0 4 0 j s r  SHAKE
6 0 5 0 j s r  W AI T
6 0 6 0 j s r  WHNVE1
6 0 7 0 j s r  SHAKE
6 0 8 O r t s
6 0 9 0 \
6100.WLNYE) I d a  p o r t
6 1 1 0 a nd * I W O
6 1 2 0 s t a  h a l f
6 1 3 0 t x a
6 1 4 0 a nd 0840F
6 1 5 0 or a  h a l f
6 1 6 0 s t a  p o r t
6 1 7 O r ts
6 1 8 0 \
6190.WHNYB I d a  p o r t
6 2 0 0 a nd 084F0
6 2 1 0 s t a  h a l f
6 2 2 0 t x a
6 2 3 0 1 s r  A
6 2 4 0 I s r  A
6 2 5 0 1 s r  A
6 2 6 0 1 s r  A
6 2 7 0 a nd 08,OF
6 2 8 0 or a  h a l f
6 2 9 0 s t a  p o r t
6 3 0 O r t s
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6 3 1 0 \
6320 . S HAKE  I d a  p o r t
6 3 3 0 e or  # 2 . 8 0
6 3 4 0 s t a  p o r t
6 3 5 O r t s
6 3 6 0 \
6370 . 0UTP ACKE T
6 3 8 0 1 da  d a t a
6 7 9 0 J s r  WBYTE
6 4 0 0 J s r  W A I T
6 4 1 0 1 da  d a t a + I
6 4 2 0 J s r  WBYTE
64 . 70 j 5 r  W A I T
6 4 4 0 I da  l e n
6 4 5 0 J s r  WBYTE
6 4 6 0 J s r  W AI T
6 4 7 0 1 da  l e n + 1
6 4 8 0 J s r  WDYTE
6 4 9 0 J s r  W A I T
6 5 0 0 1 da  c m d
6 5 1 0 J s r  WBYTE
6 5 2 0 j s r  W A I T
6 5 3 O r t s
6 5 4 0 \
6550. O UTDATA l d y  0 . 0 0
6 5 6 0 1 da  l e n + 1
6 5 7 0 be o l a s t w p a q e
6 5 8 0 -w 1 oop I d a  1 f r o m / , Y
6 5 9 0 J s r  W13YTE
6 6 0 0 J 8 R W AI T
6 6 1 0 i ny
6 6 2 0 bne  w l o o p
6 6 3 0 de c  l e n + 1
6 6 4 0 i nc  f r o m + 1
6650 j m p O UTDATA
6 6 6 0 . 1 a s t w pa ge  I d a  l e n
6 6 7 0 be g e ndw pa ge
6 6 8 0 1 dy  # & 0 0
6 6 9 0 . l o o p l  I d a  ( f r o m ) , Y
6 7 0 0 J s r  WBYTE
671038R W AI T
6 7 2 0 i ny
6 7 3 0 c py  l e n
6 7 4 0 bne  l o o p '
6 7 5 0 -e ndw pa ge  r t s
6 7 6 O r t s
6 7 7 0 \
6 7 8 0 . TRAN9 MI T j r  SET_SEND_MODE
6 7 9 0 1 da  p o r t
6 8 0 0 a nd 0 8 , 4 0
6 0 1 0 s t a  i m a g e
6 8 2 0 1 da  0 8 (0 0
6 8 3 0 s t a  h a l f
6 8 4 O r t s
6e5o\
6860 -S E ND j a r  TRANS MI T
6 8 7 0 j s r  G E N64 I RO
6 8 8 0 j s r  W AI T
6 8 9 0 J s r  OUTPACKET
6 9 0 0 J s r  O UTDATA
6 9 1 0 J s r  SET_RECEIVE_MODE
6 9 2 O r t s
6 9 3 0 \
6940-S E N641RO  I d a  # 1 2 8 + 6 4
6 9 5 0 s t a  p e r
6 9 6 0 1 da  0 1 2 8 + 6 4 + 3 2
6 9 7 0 s t a  p e r
6 9 8 O r t s
6 9 9 0 \
7000-LO PYTE J s r  LDNY B
7 0 1 0 5 t 8  h a l f
7 0 2 0 j s r  SHAKE
7 0 3 0 J 5 r  W AI T
7 0 4 0 J s r  LDNY B
7050as1 A
7 0 6 0 a s l  A
7 0 7 0 a s l  A
7 0 8 0 a s l  A
7 0 9 0 or a  h a l f
7 1 0 0 pha
7 1 1 0 J s r  SHAKE
7 1 2 0 pl a
7 1 3 O r t s
7 1 4 0 \

7150 -LDNY B I d a  p o r t
7 1 6 0 a nd 08,OF
7 1 7 O r t s
7 1 0 0 \
7190 . S TDATA
7 2 0 0 1 s r  W AI T
7 2 1 0 J s r  LO RYTE
7 2 2 0 s t a  d a t a
7 2 3 0 J s r  W A I T
7 2 4 0 j s r  LDBY TE
7 2 5 0 s t a  d a t a + 1
7 2 6 0 J s r  W A I T
7 2 7 0 J s r  LDBY TE
7 2 8 0 s t a  l e n
7 2 9 0 j s r  W A I T
7 3 0 0 J s r  LDBY TE
7 3 1 0 s t a  l e n + 1
7 3 2 0 J s r  W A I T
7 3 3 0 j s r  LDBY TE
7 3 4 0 s t a  cm d
7 3 5 0 j s r  CHKCMD
7 3 6 0 \
7 3 7 0 1 da  L e n
7 3 8 0 pha
7 3 9 0 1 da  l e n + 1
7 4 0 0 pha
7 4 1 0 . d a t a l o o p  l d y  0 , 0 0
7 4 2 0 1 da  l e n + 1
7 4 3 0 be g l a s t r p a q e
7 4 4 0 . r l o o p  j s r  W A I T
7 4 5 0 j a r  LDBY TE
7 4 6 0 5 t a  ( d a t a ) , Y
7 4 7 0 i ny
7 4 8 0 bne  r l o o p
7 4 9 0 de c  l e n + 1
7 5 0 0 1 nc  da ta 4 . 1
7510 j m p d a t a l o o p
7 5 2 0 . 1 a s t r p a g e  I d a  l e n
7 5 3 0 be g e n d r p a g e
7 5 4 0 I dy  08 , 00
7 5 5 0 . l o o p 2  j s r  W AI T
7 5 6 0 J s r  LDBY TE
7 5 7 0 s t a  ( d a t a ) , e
7 5 0 0 1 ny
7 5 9 0 c py  l e n
7 6 0 0 bne  l o o p 2
7 6 1 0 . e ndr pa ge  p l a
7 6 2 0 s t a  l e n + 1
7 6 3 0 pl a
7 6 4 0 s t a  l e n
7 6 5 O r t s
7 6 6 0 \
7 6 7 0 -RE CE l y E  I d a  * MOO
7 6 8 0 s t a  h a l f
7 6 9 0 1 da  p o r t
7 7 0 0 a nd # 8 , 4 0
7 7 1 0 s t a  I m a ge
7 7 2 0 J s r  SHAKE
7 7 3 0 J s r  S TDATA
7 7 4 O r t s
7750N
7760.OHKOMD I d x  c m d
7 7 7 0 be g o k
77801dx  b u f f e r
7 7 9 0 s tx  d a t a
78001dx  b u f f e r + 1
7 8 1 0 s t x  d a t a + 1
7 8 2 0 - ok  r t s
7 8 3 0 \
7840 . DSETUP I d a  01483
7 8 5 0 J s r  OSBYTE
7 8 6 0 s t x  b u f f e r
7 8 7 0 s t y  b u f f e r + 1
7 8 8 0 . n e w _ fi l e  l d x  0,8,00
7 8 9 0 s t x  c m d
7 9 0 0 . d l o o p  l d x  c m d
7 9 1 0 be g d l o o p
7920cpx  O P
,
0 1
7 9 3 0 bne  n o t _ d s a v e
7 9 4 0 j s r  DSAVE
7 9 5 0 . n o t _ d s a v e  c px  0 8 , 0 2
7 9 6 0 bne  n o t _ d l o a d
7 9 7 0 j s r  DLO AD
7 9 8 0 . n o t _ d l o a d  i m p  n e w _ fi l e

7 9 9 0 \
8000 . DSAVE l d x  b u f f e r
8 0 1 0 s t x  fcb. 11 . 0A
8 0 2 0 1 dx  b u f f e r + 1
8 0 3 0 s t x  f c b
- 1
1 . 0 8
0 0 4 0 s e c
8 0 5 0 1 da  b u f f e r
8 0 6 0 a dc  l e n
8 0 7 0 s t a  fc b+ t4 0 E
8 0 8 0 I da  b o f f e r + 1
8 0 9 0 a dc  l e n + 1
0 1 0 0 s t a  fcb-1-8,OF
6 1 1 0 c 1 c
8 1 2 0 1 da  b u f f e r
8 1 3 0 a dc  0 , 0 2
8 1 4 0 s t a  f c b
8 1 5 0 1 da  b u f f e r + 1
8 1 6 0 a dc  0 , 0 0
8 1 7 0 s t a  f c b + & 0 1
81801dm S f c b  MOD 2 5 6
8 1 9 0 I dy  0 f c b  D I V  2 5 6
8 2 0 0 1 da  08 , 00
8 2 1 0 j s r  O S FI LE
8 2 2 O r t s
8 2 3 0 \
8 2 4 0 . f c b  EOUD 8 . 0 0 0 0  \  F i l e n a m e
8250EOUD tu0000  \  L o a d  A d d r e s s
8260EOUD 8 , 0 0 0 0  \  E x e c u t i o n  A d d r

e S S

8270EOUD & 0 0 0 0  \  S t a r t  A d d r e s s
13280EQUD 8 , 0 0 0 0  \  E n d  A d d r e s s
8 2 9 0 \
8300 . DLO AD c i c
8 3 1 0 1 da  b u f f e r
2320adm  # & 0 2
8 3 3 0 s t a  f o b
8 3 4 0 1 da  b u f f e r + 1
8350adc  0 . 0 0
8 3 6 0 s t a  fc b4 4 , 0 1
9 3 7 0 1 dy  # 1 9
8 3 8 0 I da  ( b u f f e r ) , Y
8 3 9 0 s t a  d a t a
8 4 0 0 i ny
8 4 1 0 I da  ( h t A f e r ) , Y
8 4 2 0 s t a  d a t a + 1
8 4 3 0 1 da  b u f f e r
8 4 4 0 s t a  fcb-14 , 02
8 4 5 0 1 da  b u f f e r + 1
8 4 6 0 s t a  f c b4 4 , 0 3
8 4 7 0 I dx  # & 0 0
84BO stx  fcb. 04 . 06
8 4 9 0 1 dy  0 f c b  D I V  2 5 6
8 5 0 0 1 dx  # f c b  MOD 2 5 6
8 5 1 0 1 da  4.&PF
8 5 2 0 J s r  O S FI LE
8 5 3 0 \
8 5 4 0 I dx  b u f f e r
8 5 5 0 s t x  f r o m
8 5 6 0 I dx  b u f f e r + 1
8 5 7 0 5 t x  f r om -0 1
85801dx  f c b
- 1
1 4 1 A
8 5 9 0 s t x  l e n
8 6 0 0 I dx  4c13-01,0E1
8 6 1 0 s t x
8 6 2 0 1 dx  0 8
,
0 3
8 6 3 0 s t x  c m d
8 6 4 0 j s r  S E ND
B6 5 O r ts
8 6 6 0 \
8670 . D1 I V E _NUM I d y  4 &0 1
8 6 8 0 1 da  1 b u f f e r / , Y
8 6 9 0 s t a  d r i v e
87001dx  I t o s l  MO D 2 5 6
8 7 1 0 1 dy  J o n i  D I V  2 5 6
8 7 2 0 j s r  O S L I
8 7 3 O r t s
8 7 4 0 \
8 7 5 0 . os l  E O US  " D R I V E
8 7 6 0 . d r I v e  EQUD
8770E0118 &OD
8 7 8 0 \
87901
8200NEXT P AS S
8810CALL S E TUP
8820CALL DSETUP
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Amiga 500 512K D p a iiik •  Modulator

691.00
.E461.00

1
7

Commodore 1280 Desktop (NEW)
Commodore 128 •  10 Tapes or Disks
PRINTERS

.L379.00
22900 7

7
Citizen 1200 Dot Matrix 120cps & NLO
Commodore MPS1200 120cps & N I O ..
Commodore OPS1101 Da isywhee l...

.....195.00

.....249.00
.179.00

7

Star NLIO tor C84/128 120cps & NILO 219.00
Okimate 20 Colour for Amiga ......... 19.00

7 MONITORS
Commodore 19111 C ol Mon ine lead..., ... . . . . .  ......... , 299.00

-
r

Commodore 1 0
6
1  
C o l o u r  
M o n i
t o r

Philips 8is.13 Col Mom no lead
291.00
299.00

3 Philips BM7502 Green Mon inc lead 82.80
MISCELLANEOUS7 Commodore 1541C Disk Drive 182_05
Commodore 1571 D isk Drive 239.00
Cumana CAX354 Amiga Disk Dnve 135.00

'T Commodore C2N Data Recorder
Cent interface for C84/128.

35.00
29.95

Supe•G Cent Inter, •  Graphics
RS232 Interlace with disk software

34.95
57.44 7

7 User port printer cable 15.99
1 Commodore 84 POW8f Supply . . . . . . . . .

Amiga Modulator
26.45
24.00 7

Surge Protector 13 Amp Plug (Adapter E14.95). 11.95
Amiga DOS Ref Manual ( P & P  E2) 18.95
C128 Officia l Prog's Ref Guide ( p & p  E21 18.95 7

7 C64 Officia l Prog's Rel Guide ( P & P  t2 ) 7.95

_1 SOFTWARE (EXAMPLES)
Amiga VIP Professional 129.00
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.
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.
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.
.
.
.
.
.
.

79.00
Amiga SuperbaSe-
GEOS tor C84 - -  geoPaint geolNr ite . . . . .

86.95
49.00 -r

GEOS Fontpack 1 with 20 FOnIS 21 997 GEOS Oesapack 23.99
GEOS Writer's Worashop/GEOCALC/GEOFILE e a c h
Superhase 128 Programable Database

34.99
55.95 -r

'T Superscript 128 Word Processor 45.95
Tasword 84 40..80 Col WP T a p e ;D ish .. . . 17.95119.95
VizaWrite Classic 128 WP -  Spell Che ck.... .. 7 9  35

7 ALL PRICES INC. VAT. CARRIAGE LI) EXPRESS DELIVERY E12
Software & Small items FREE "7

ABACUS SOFTWARE PRODUCTS
f r o m A D A M S O F T

COBOL
for the C-64 and C-128

Now learn dus universal
business language on

your Commodore 64 or
Commodore 128
,COBOL s  the  most enctespread bus u

,
P S 3  p r o g r a m m i n g  
l a n g u a g e  
i n  
u s e  
t o d a y  
N o w  
y o
u  
c a
n

run this sasy-to-us. English- like language on your C
-
6 4  w i t h  t h e  e a S y - t o -
l e a r n  
C O B O L  
S y s t e m

Packer:le The COBOL System features a S yn t a a
-
C h e C kin g  e d i t o r ,  
i n t e r p r e t e r .  
c o m p i l e r ,  
a n d

a nu Meer 01 symbotic debugging aids a  crunch function to reduce use memory sm. of your
programs a  print on/print oft feature, and much more Includes sample programs to help you
learn as yOu 00, as well as a complete 50 - page  manuar

Both versions on 1 disk E 3 4 . 9 5
PPM

Per sonal  f o r  C-64 or C-128
Portfolio Manager
PPM is ihi- most comprehensive portfolio management system availabte for the C-64 and C
,128. Recommended tor independent or prOtessional investors, PPM le is you customize your
reports according to your needs PPM  lets you manage stocks, bonds, mutual 'funds, treasury
bins; record taxable or non-taxable dividends and interest income, reconcile each brokerage
account Can balance twill the Y e a r
-
T o
-
D a t e  t r a n s a c l i O n  
f • l e •  
T h e  
u n i q u e  
r e p o r
t  
g e n e r a
t o r

Prodiles am? type of report needed to view or analyze a portfolio or security.
For C-64 0 4 . 9 5
For C-128 E 4 4 . 9 5TAS

Te c hni c a l  f o r  C-64 or C-128
Analysis System
Our Technical Analysis System Package in tor the serious stock market investor. TAS analyzes
and charts technical indicators to help the investor determine when to buy and self s e c
-
u ti l e s
Our new onhanced version is up to 3-4 times faster than the original. Track high, low, close,
volume, bid and ask by date. Place 300 periods of intormation for up to 10 different issues On a
data diskette formatting more data diskettes possible tor larger portfolios. Build a variety at
chart types on the split screen 7  moving averages. 3  oscillators. 5  volume indicators,
comparison charts tor 2 difierent iSSUM. trading bands, and 'old! squares The  new C-129
version incorporates powedul new features such as macros, and autc*-draw charts us no up to
four windows. Uses 1 or  2 disk chives. 1
-
t a r 0 0 0 p y  t o  
m o s t  d o t  
m a t r i x  
p r i n t e r s

For C-64E 3 4 . 9 5
For C-128 D E D U C T  10% if you E 4 4 . 9 5

purchase 2 or more Abacus Software products.

r-r•m-er
-
wirr

L

All so f tware  p ro d u cts are  o n  d isk.
Free postage on U .K . and overseas enters W e  stock the entire range of Abacus Software
products and books S end SAE for  Catalogue. CverbtfOLIS dealer terms available. Access ( not
Visa) or transcash orders accepted (eac ea1S444107) A dd S O  COD. Callers by appointment
ADAMSOFT (Dept YC)  18 Norwich Avenue.  Rochdale.

Lancs 01_11 5JZ. Tel: 0706-524304.

*
0
1
'
1

INFO MAT

/
1
1 
f
o
r

M I GA
FEATURES
• All AmigaDos 1.2 Commands in easyreference format.
• Understand what those dreaded

"Gurus" mean.
• Ideal for use as a MOUSE MAT.
• Virtually indestructable high grade plastic.
• Size 11" by 14"
• Only E4,95 (Inc p&p)*
(Available soon. MSDO S and Atar i ST versions)
COMMODORE 128 COMPANION

by Tim Arnot
• More about BASIC 7,0 than you knew existed
• Kernal, Editor & Basic jump tables revealed!
• Complete memory maps for 128 and 64 modes
• Detailed hardware descriptions
• Lies flat when open!
• 340 pages
• Only E9.95 (Inc p&p) *

ISBN 1 870381 00 9
Available from:
BitStream Publishing (Dept. Y4)

26-28 OSBORNE ROAD,
SOUTHSEA, HANTS. P 05 3LT.

*  Add E1.00 for  overseas orders.

A world of

T E L  E T  E x  T  information atyour fingertips
A Microlex t  Adaptor turns your C64 or 128 into a sophisticated
Teletext receiver giving you access to the very latest information
at the touch of  a but ton Amongs t  its features are:-

* 24 x 40 full colour text and graphics display.

* Teletext  pages may  be saved to disc or cassette,

* Print  out page to any printer on the serial bus.

* Teletext  may be accessed and used by your own programs.

* Easy to use single key functions for "Next page", "Reveal" etc

The Teletext services f rom Ceefax or Oracle are free, there's the
latest wor ld  news  and sof tware rev iews,  sports  o r  fi nancial
results, there's  recipies. what s  on TV and muc h much more.
hundreds of pages, constantly updated - A world of information
at y our  fi ngert ips.  Suppl ied wi t h  a  manual and a lead,  t he
Microtext Adaptor fits neatly on the user port. The lead connects
to the "VIDEO OUT" socket of  a video recorder.

Just 09. 05 inc. P&P (Overseas add E2.00).

II wouldn' t  hesitate to recommend this to anyone',
-  Your Commodore Jun 1987

MICROTEXT TUNER NOW AVAILABLE

Our own Tuner has been specially designed to provide the signal
that the Adaptor needs, thus eliminat ing the need for a v ideo
recorder. Just plug in the aerial, it tunes itself in (!) and channels
re selected f rom the keyboard. The whole system consists of a

Microtext Adaptor,  Tuner,  Power supply, lead and manual and
osts just 014. 80 inc P&P (128D owners add £8.50 for user port

extension lead).
Only f rom:-

MICROTEXT
Dept YC, 7 BIrdlip Close, Homdeam Hants. P08  9PW

Telephone: 0705 595694
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breakout are still extremely popular with computer owners.
To play the game LO AD the program "REBO UND"

and RUN it. This will automatically LO AD and RUN the
machine code section of  the program.

Use a joystick in port one to move your bat and hold
down the fi re button to make the bat move faster. But be
careful -  you have limited power to do this.

When you hit  a brick i t  may turn into a 'mutant' and
flash. From this state the brick may return to normal or it
may change into a brick that will affect your bat in strange
ways. The possibilities are: small bat, reverse controls or fast
ball. The latter lasts until you hit the ball again while the
others last for a certain length of  time

It is possible that when you hit a brick, a white dot may
fall towards you. I f  you catch this you get the chance of using
one of the various options that will appear on the right of the
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A superb breakout style game for C 16 and
Plus/4 owners.

By K.M. Lawrence

Getting it all in

Rebound cons is ts  o f  t w o  programmes . T h e  fi r s t ,
REBOUND, is  in  Basic and should be typed into your
machine in the normal way and then SAVEd to disk or
cassette.

The second program, REBO UND M / C ,  needs to be
entered through the computers in built monitor. To enter the
monitor type MONITOR. type M 1000 to start entering the
program. You w ill now be able to enter each line of  the
listing over the existing contents of the computer. You must
press RETURN to enter each line of  machine code. I f  you

YOUR COMMODORE october 1987
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screen. Pull the joystick down to choose the option that you
want, but remember, the more dots that you collect the
better the option that is given to you.

Options Available
Power -  Extra power to go fast.
Cure -  Gets r id of small bat etc.
Exit -  Go to next level.
XBALL-  Up to three balls on screen,

push up to release.
XLI FE -  Up to 255.
Wall -  Places a wall behind you so that

balls will not be lost.
When the game starts the screens are set t o  random

order. Press RETURN while on the title screen to play the
screens in sequence.

have never used the MONITOR, read the relevent section in
your computer's manual and be sure that you understand
what you're doing before entering the program.

It is  important to note that your typing must be very
accurate. The slightest typing error will cause the program
not to work.

When you have entered all o f  the REBOUND M/C
program you should SAVE it to disk or  tape by  using the
following command:
S "REBOUND M/C",01,1000,3400.

If using disk change the 01 to 08. Cassette users shout'
SAVE REBOUND M/ C  after the program.



: -
i• •

ge 4 ' A  " 1 " .
V d e . t r A r
O l e d
r
i e
.
i t i V i
r
i e l e o l e r
. e
r
4

r d r 6 e , # ' 4 0 . 0 0 , 0
0 4 P e l l
o
r # V A

, 0
0
•
,
e .
e .
e
a
r
e i
r
A
d
e  
o
o
,
"
.
4

novo
-
i
,
,e 
' A
t o
m '  
.
0
_
0 .
. r
a

P .
, ,
,
K
y l
e .
0
-
A
r e
e
e
o
w
i t
e
u
r
o
o
l e
o
.

vowit.e.oce•or0000alodoroo.oPe.wo ,ronotireeee,e4v,.. •

1MONITOR

PC S R  AC X R Y R S F
; F F F F  0 0  F F  F F  F F  F 8

>1000 2 0  5 8  2 2  A 9
>1008 A 9  2 8  S D E 7
>1010 I C  1 8  A 9  0 0
>1018 1 9  F F  A 9  9 3
>1020 CO 8 0  1 2  F F
>1028 F F  AD 0 7  F F
>1030 F F  A g  5 1  8 D
>1038 1 1  2 0  7 0  2 3
>1040 F F  A D 2 5  2 8
>1048 2 8  2 0  9 1  1 2
>1050 E 3  2 1  2 0  E E
>1058 2 0  8 7  1 D 2 0
>1060 1 4  2 0  4 4  1 3
>1068 6 5  1 D  2 0  C9
>1070 6 3  1 F  2 0  4 4
)1078 1 5  F F  2 0  DC
>1090 2 0  FO 1 9  2 0
)1088 1 5  FO  3 D  2 0
>1090 1 F  2 0  CD I D
>1098 D6  1 8  2 0  3 A
>10A0 2 0  AS 2 7  A D 0 7
>10A8 A 9  FE  2 0  7 0  DB
>1080 C l  A D E S  1 0  1 8  6 9
>1088 ES 1 0  E E  I C  1 8  A D
>1000 6 9  0 0  8 0  E 7  1 0  4 C
>1008 4 C 3 1  l E  4 C B D l E
>10D0 2 4  A 9  DC 8 5  2 C  A 9
>10D8 2 8  8 0  0 7  1 8  AD 2 5
>10E0 E D A 2  0 0  AO 0 0  B D
>10E8 8 5  3 1  8 6  2 F  A 2  0 7
)10F0 1 1  CA  I D  6 6  1 1  E S
>10F8 FO  2 9  8 5  3 2  E E  0 7
>1100 3 A  9 1  2 B  C8  A 9  3 8
>1108 2 0  5 A  1 1  A S  3 2  8 6
>1110 0 1  FO  0 5  4 A
>1118 A A  B D S E  1 1
>1120 8 8  9 1  2 0  CS
>1128 0 8  DO C 3  A 5
>1130 8 5  2 8  A 5  2 C
>1138 A 6  2 F  A D
>1140 DO A 3  AS
>1148 2 8  A 5  2 C
>1150 2 0  DO 9 0
>1158 1 1  0 0  A 5
>1160 3 8  E 9  0 4
>1168 0 4  0 8  1 0
>1170 3 E  6 F  A 9
)1178 8 5  2 F  A 9
>1180 8 1  2 8  A A
>1188 8 5  3 2  8 4
>1190 9 0  4 9  F F
)1198 A 8  SA  C9
A/ A0 2 9
nus 5A
n im  88
)1188 8 5
nico C6
>11C8 4 A
>11D0 1 8

26 8 0  ES 1 0
10 A 9  0 0  8 D
81) 1 5  F F  S D
20 0 2  F F  A 9
A9 3 0  SD 1 3
09 1 0  8 D 0 7
16 F F  2 0  D2
A9 9 3  2 0  0 2
29 0 1  8 D  2 5
20
21
27
EE
14
13
1F
1F
3E
20
22

51 1 3
20 D1
12 2 0
5F I D
Ag 0 0
A9 0 0
20 B D
15 A D
21 2 0
09 1 D
20
1B
29

20
10
44
EE
8D
8D
14
1E
F3
20
2797

FO 2 3
10 DO
20 6 0
E7 1 0
12 1 0
4C DD
00 8 5
28 DO
26 2 8
BD 6 6
25 3 1
18 A 9
91 2 8
32 E 0

CA 4 C O F 1 1
A6 3 2  9 1  2 0
CS CA  CA CO
28 1 8  6 9  0 8
69 0 0  8 5  2 C

00 E 8  8 A  2 9  0 1
28 1 8  6 9  1 8  8 5
69 0 0  8 5  2 C  EO
OE 0 7  1 8  4 C 7 2
28 8 5  2 D AS 2 C
85 2 E  6 0  0 1  0 2
20 4 0  8 0  0 0  3 A
DC 8 5  2 C  A 9  O F
00 8 5  2 8  AO O F
20 5 A  1 1  E l l  2 0
31 EO 2 0  FO  l E
29 O F 1 8  6 9  1 0
20 3 0  1 0  4 9  F F

01 1 8  6 9  3 A  9 1  2 8  2 0
11 A S  3 2  9 1  2 D  A 4  3 1
10 CD A 5  2 8  1 8  6 9  2 8
28 A S  2 C  6 9  0 0  8 5  2 C
2F 1 0  B A  A D 1 C 1 8  4 A
4A 4 A  1 8  6 9  0 1  8 0  I D
60 7 8  A 9  0 2  8 0  OP. F F

C16 &  P L U S / 4  G A M E  0 1

>11D8 A 9  E E  8 0  1 4  0 3  A 9  1 1  8 0
>11E0 1 5  0 3  A 9  0 0  SD 0 9  F F  A 9
>11E8 3 2  8 D  OB F F  5 8  6 0  A D 0 9
>11F0 F F  2 9  0 2  FO  2 0  2 0  A B  1 3
>11F8 A 9  0 1  S D  5 9  I I  E E  1 8  1 8
>1200 2 0  7 6  2 2  A 9  DO 8 D  OB F T
>1208 A D OP. F F  2 9  F E  BD OA F T
>1210 A 9  0 2  8 0  0 9  F F  4 C BE E C
>1218 5 0  5 1  0 0  0 0  5 2  5 3  5 4  0 0
>1220 5 5  5 1  5 6  0 0  5 7  S i  5 8  A 6
>1228 3 4  A 5  3 5  8 5  3 0  C9  0 3  FO
>1230 1 8  A 9  5 9  8 5  3 2  A 5  3 2  9 D

> 1 2 3 8 9 8 O F C S E S E 6 3 2 C S 3 0
>1240 3 0  0 6  DO F l  A 5  3 3  DO E D
>1248 6 0  A 9  5 9  9 D  9 8  O F ES C6
>1250 3 0  A 9  5 C  9 D 9 8  O F A 9  5 9
>1258 8 5  3 2  DO DE  A 6  3 4  A 5  3 5
>1250 8 5  3 0  AS 3 3  OP. OP. AS  8 A
>1268 4 9  F F  2 9  0 1  1 8  6 9  I D  9 0
>1270 9 8  O F E 8  C8  C6  3 0  3 0  0 6
>1278 DO E D A 5  3 3  DO E 9  A S  3 7
>1280 C5  3 5  FO  CC AS 3 7  8 5  3 5
>1288 AS 3 4  C9  1 E  DO 0 2  C6  3 4
>1290 6 0  2 0  8 8  1 D 2 0  E S  1 D 2 0
>1298 6 4  I F  A 9  O F 8 5  3 4  A 9  0 0
>12A0 8 5  3 3  A 9  F F  8 D CA  1 2  A 9
>12A8 0 3  8 5  3 5  8 5  3 7  A 9  0 1  8 5
>1280 3 6  A 9  5 5  8 D  0 4  1 4  A 9  0 0
>1288 8 5  3 A  8 D  CS 1 2  8 5  3 8  8 5
>12C0 3 9  8 D A 3  I F  2 0  1 2  I C  6 0
)1203 0 0  0 0  0 0  2 0  3 3  I D  A 9  Ffl
>1200 2 0  7 0  DB  8 5  3 8  2 9  0 4  FO
>12D8 I F  AS 3 8  2 9  0 8  FO  5 1  6 0
>12E0 A 5  3 3  DO 0 4  AS 3 4  FO F 7
>12E8 AS 3 3  3 8  E 9  0 1  2 9  0 3  8 5
>12F0 3 3  C9  0 3  DO 0 2  C6  3 4  6 0
>12F8 A 5  3 6  1 8  6 D 3 2  I D  8 5  3 2
>1300 A S  3 A  DO 3 8  2 0  EO 1 2  C5
>1308 3 2  1 0  F 9  6 0  A 5  3 3  DO 1 2
>1310 AS 3 4  0 9  l E  FO C9  AS 3 5
>1318 C9  0 2  FO  0 6  A 5  3 4  C9  1 0
>1320 FO  BD AS 3 3  1 8  6 9  0 1  2 9
>1328 0 3  8 5  3 3  DO CA  E 6  3 4  6 0
>1330 A 5  3 6  1 8  6 0  3 2  1 0  8 5  3 2
>1338 A 5  3. 4 DO C8  2 0  OC 1 3  C6
>1340 3 2  1 0  F 9  6 0  A 9  0 0  81) 5 9
>1348 1 1  E 6  3 0  AD 5 9  1 1  FO  FB
>1350 6 0  2 0  6 6  1 D A 9  OC 8 5  2 C
>1358 A 9  0 0  8 5  2 B  A 2  OD A 9  113
>1360 8 D A l  1 3  A 9  0 2  8 5  2 F  AO
>1368 0 0  A 9  0 1  1 8  6 D A A  1 3  9 1
>1370 2 8  2 0  5 A  1 1  A 9  3 A  9 1  2 D
>1378 9 8  2 9  0 1  1 8  S D AA 1 3  C8
>1380 CO 2 0  DO El3 AS 2 8  1 8  6 9
>1388 5 0  8 5  2 8  AS 2 C  6 9  0 0  8 5
>1390 2 C CA DO 0 3  A 2  DC A 9  11)
>1398 8 D A A  1 3  A 9  OC 8 5  2 C  A 9
>13A0 2 8  8 5  2 8  C6  2 F  DO CO 4 C
)13A8 8 8  1 F  CO A D O F 3 0  8 0  F 9
>1380 1 3  AD E 7  3 0  8 0  FA  1 3  AD
>1388 E F  3 0  8 D F1J 1 3  A D F7  3 0
>1300 8 0  FC 1 3  A 2  0 6  B D 0 8  3 0
>1308 9 0  0 9  3 0  B D E 0  3 0  9 0  E l
>13D0 3 0  B D DB  3 0  9 D E 9  3 0  B D
>1308 FO  3 0  9 D F l  3 0  CA  1 0  E 5
>13E0 A D F9  1 3  8 0  E 8  3 0  A D FA
>13E8 1 3  SD FO 3 0  AD FB  1 3  8 0
>13F0 De  3 0  A D FC 1 3  8 0  EO 3 0
>13F8 6 0  0 0  0 0  0 0  0 0  F5  3 D  O F
>1400 0 3  5 F  5 7  5 5  D5  0 0  CO FO
>1408 7 C 5 5  5 5  5 5  D5  0 0  CO FO
>1410 FC 0 0  0 0  0 0  0 0  F F  3 F  OF
>1418 0 3  0 0  0 0  0 0  0 0  A S  3 0  1 8
>1420 6 9  0 1  4 9  F F  2 9  0 1  CA  OP.
>1428 OP. A 8  A 9  0 7  8 5  3 2  8 9  E S
>1430 3 0  9 0  EO 3 2  CS E 8  C6  3 2
>1438 1 0  F 4  A 2  0 0  FO  1 4  CS 2 F
>1440 E 6  3 0  DO OE A 5  3 4  8 5  3 0
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)1448  A 2  0 0  AS 3 5  8 5  2 F  C9  0 3
>1450 TO CS AS 3 0  4 9  F F  2 9  0 1
>1458 OP. OP. OP. A 8  A 9  0 7  8 5  3 2
>1460 B 9  E 8  3 0  9 D CO 3 2  C8  E 8
>1468 0 6  3 2  1 0  F 4  E 5  3 0  C6  2 F
>1470 A 5  2 F  0 9  0 2  FO CS  C9  0 0
>1478 1 0  D8  1 9  0 3  8 5  3 2  A 2  0 0
>1480 AO 0 0  8 4  3 0  S A  1 8  6 5  3 3
>1488 A A  9 8  1 8  6 9  0 3  AS  8 9  0 8
>1490 3 2  3 D OD 1 4  1 0  FD 1 3  9 9
>1498 CO 3 2  8 8  0 4  3 0  1 0  E F SA
>14A0 1 8  6 9  0 4  AA 9 8  1 8  6 9  0 9
>14A8 A 8  8 4  3 0  C6  3 2  1 0  DA 6 0
>1480 A 2  0 0  AO 0 0  C8  DO FD ES
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>1F68 1F 9 0  5 1 OE A9 44 9D 5 1 >21D8 69 18 90 CO O F E 8  EO 20 >2448 12 AS 38 29 40 FO 10 AD
>1F70 OA CA 1 0 F2 A9 30 8D A 3 >21E0 DO FO 60 A2 0 7  A 9  0 0 90 >2450 07 18 FO 08 AS 3 C 29 I F
>1F78 OE 8 D A 4 OE 80 A2 OE A 9 >21E8 l E 18 CA 10 F 8  6 0  A 2 03 >2458 DO E3 CE BE 24 DO DE A9
>1F80 53 SD A 3 OA 80 A4 OA 8 D >21F0 A9 00 9D 18 1 5  CA  1 0 F8 >2460 20 SD 82 15 A9 2 7 8D 83
>1F88 A2 CA  6 0 A2 02 FE A2 OE >21F8 60 00 00 00 0 0  0 0  A D 63 >2468 15 A9 12 SD 84 1 5 A9 I F
>1F90 BD A 2  OE C9 3A DO 08 A 9 >2200 I F FO 10 AD l E  1 5  FO 08 >2470 SD 31 17 AS 38 2 9 40 FO
>1F98 30 9 D  A 2 OE CA 10 EE 6 0 >2208 AS 3C 29 40 DO 1 8  AD F6 >2478 03 4C 94 25 4C O F 26 01
>1FAO 00 0 0  0 0 00 00 20 08 1 8 >2210 I D 30 16 A2 0 4  B D F9 21 >2480 20 02 20 03 20 0 4 20 05
>1FA8 29 0 7  DO 2F AD 07 18 C9 >2218 90 81 OD A9 4 5  9 0  8 1 09 >2488 20 06 20 07 20 OS 20 09
>1F80 03 3 0  2 8 AD A3 I F DO 2 3 >2220 CA 10 F2 60 1 2  0 5  0 1 04 >2490 20 OP. 20 OB CC 2 0 OD 20
>1F8e A5 3 C  2 9 01 80 A3 1E S E >2228 19 A2 04 BD 2 4  2 2  9 0 131 >2498 OE 20 DF 20 10 2 0 11 20
>1FC0 A3 1 F  9 8 18 65 28 qp AO >2230 OD A9 62 90 8 1  0 9  CA 10 >247k0 12 20 13 20 14 2 0 15 20
>1FC8 1F A 5  2 C 69 00 80 A l  1 F >2238 F2 60 AD 63 1 F  FO 1 4 A5 >247k8 16 17 20 18 20 1 9 20 l A
>1FDO Ag 0 3  S D A2 1F 20 FB 1 ? >2240 38 29 01 DO O F AD 5 A 22 >2480 20 05 OE 04 20 1 3 10 01
>1FD8 4C DC 1 F 60 AD A3 I F FO >2248 DO 09 CE 63 1 F  E S  5 A 22 >2488 03 05 20 04 05 CC 00 17
>1FE0 FA A D AO 1F 85 2B AD A l >2250 4C BC IC 60 A 9  0 0  8 D 57k >24C0 12 09 14 14 05 OE I F 02
>1FE8 1F 8 5  2 C AO 00 AD A4 I F >2258 22 60 00 AD 1 1  F F  2 9 80 >24C8 19 1F OB 05 16 0 9 OE I F
>1FF0 91 2 8  6 0 AD A3 I F FO E 3 >2260 09 08 SD 11 F F  A 9  0 0 8D >2400 OC 01 17 12 05 OE 03 05
>1FF8 20 BO  2 0 AD AO I F 85 2 B >2268 74 22 BD 75 2 2  8 0  OE FF >24D8 67 45 46 44 44 A 9 26 85
>2000 AD A l  1 F 85 2C AO 00 8 1 >2270 8D OF FF 60 0 0  0 0  A D 74 >24E0 40 A9 28 85 41 2 0 08 18
>2008 2B 8 D A 4 1F C9 60 10 5 8 >2278 22 FO OD CE 7 4  2 2  DO 08 >24E8 65 3C 6D 00 FF C9 00 30
>2010 C9 4 0  1 0 SC C9 20 10 4 D >2280 AD 11 FT 29 S F  8 0  1 1 FF >24F0 F9 C9 25 10 F5 A A CA 30
>2010 OA OA OA Ad A2 Ou 89 0 0 >2288 AD 75 22 FO OD CE 7 5 22 >24F8 10 AS 40 18 69 2 0 85 40
>2020 30 9 D 0 8 31 ES C8 E0 0 8 >2290 DO 08 AD 11 F r  2 9  O F >2500 AS 41 69 00 85 4 1 4C F6
>2028 DO F 4  A 2 02 AD A2 1F OA >2298 11 FF 60 A9 0 5  S D 7 5 22 >2508 24 AS 40 8D E6 1 0 AS 41
>2030 AS A 9  C3 39 08 31 09 1 4 >221W A9 BO 8D OF F F  A 9  0 3 8D >2510 SD E7 10 4C E l  1 0 30 31
>2038 99 0 8  3 1 C8 CA DO F2 A 9 >227k8 10 FF AD 11 F F  0 9  2 0 SD >2518 30 30 30 30 20 2 0 OB 05
>2040 21 AO  0 0 91 28 AD A4 1 F >2280 11 FF 60 A9 0 5  S D 7 4 22 >2520 16 09 OE 20 20 2 0 30 30
>2048 C9 5 9  3 0 18 C9 50 10 1 4 >2288 A9 80 8D OE FF  A D 1 2 FF >2528 35 30 30 30 20 2 0 OB 09
>2050 SE CA  1 2 A9 00 8D A3 I F >22C0 09 03 8D 12 F F  A D 1 1 FF >2530 OE 13 OC 05 19 2 0 30 30
>2058 AD CA 1 2 C9 06 30 05 k g >22C8 09 10 eD 11 F F  6 0  A 9 05 >2538 33 30 30 30 20 2 0 DC OF
>2060 00 8 D CA 12 60 4C 98 2 0 >22D0 8D 74 22 A9 6 0  8 D OE FF >2540 15 09 13 05 20 2 0 30 30
>2068 38 E 9  6 0 OA OP. OP. AS A 2 >22D8 AD 12 FF 09 0 3  8 0  1 2 FF >2548 32 30 30 30 20 2 0 OD 05
>2070 00 B 9  0 0 33 90 08 31 E 8 >22E0 AD 11 FF 09 1 0  8 0  1 1 FT >2550 OC 01 OE 09 05 2 0 30 3030
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>2558 31 3 0 30 30 20 20 13 01 >27D0 DB 29 08 FO E E A9 20 SD >2A48 00 00 00 00 00 AA A A 80
>2560 OD 0 1 OE 14 08 01 30 30 >27D8 F5 11 A9 AS SD F6 11 A9 >2A50 80 03 80 OF 95 55 95 55
>2568 30 3 0 30 30 20 20 00 00 >27E0 13 80 F7 11 60 A9 FE 20 >2A58 80 OF 80 03 AA 80 00 AA
>2570 00 0 0 00 00 00 00 07 12 >27E8 70 DB 29 02 CD 24 28 FO >2A60 00 00 00 00 00 00 00 00
>2578 05 0 1 14 20 20 13 03 OF -

,
2
7
F
0

CA OD 24 28 C9 00 DO 03 )2A68 00 00 00 00 00 DC DC 00
>2580 12 0 5 14 08 05 20 02 09 >27E13 EE 25 28 AD 25 28 29 01 >2A70 OF 03 00 OF 03 02 00 01
>2588 07 2 0 12 05 02 OF 15 OE >2800 FO 11 A2 05 BD l E 28 9D >2A78 03 02 00 OF OF 03 OC 00
>2590 04 0 5 12 13 A9 93 20 D2 >2808 DO OF A9 46 90 DO OB CA >2A80 00 OC 00 00 00 00 00 00
>2598 FF A 9 16 85 40 A9 25 85 >2810 10 F2 60 A2 05 A9 20 90 >2A88 00 00 01 00 11 44 55 54
>25A0 41 A 9 D4 85 28 A9 OC 85 >2818 DO OF CA 10 F8 60 12 01 >2A90 5F F5 70 OD 70 OD 70 AD
>25A8 2C A 2 00 AO 00 81 40 91 >2820 OE 04 OF OD 00 01 00 00 >2A9e 70 AD 5F F5 15 54 10 10
>2580 25 2 0 5A 11 BD De 24 91 >2828 08 00 OA 00 OE 80 07 AO >2AA0 00 00 0 0 00 00 00 00 00
>2588 20 C8 CO 10 DO EF A5 40 >2830 01 ES 00 78 00 1C 00 04 >2AA8 FF FF CO 00 AA AA 40 00
>25C0 18 6 9 10 85 40 AS 41 69 >2838 00 DO 00 00 00 00 00 00 >2ABO 55 5 5 40 00 AA AA CO 00
)25C8 00 8 5 41 A5 25 18 69 50 )2840 00 00 00 00 00 00 00 00 >2AB8 FF F F 00 00 00 00 00 OD
)25D0 85 2 3 AS 2C 69 00 85 2C >2848 00 00 FT FT FF FF 55 55 >2ACO 00 00 OD 00 00 00 CO 00
>25D8 E8 EO 05 DO CE A9 32 SD >2850 55 55 FF FF FF FF AA AA >2AC8 00 00 FF 55 D7 7D 07 70
)25E0 BE 2 4 72 11 BD 132 25 90 >2858 AA AA 00 DO 00 00 00 00 >2ADO FF 55 00 00 00 5 5 AA 00
)25E8 OB OC A9 43 9D OB 08 CA >2860 00 00 00 DO 00 00 00 00 >2AD8 00 00 FF AA EB B E EB BE
>25F0 10 F 2 20 44 13 20 E5 27 >2868 14 00 14 DO 00 00 00 FO >2AEO FF AA 00 00 00 00 00 00
>25F8 20 CB 12 AS 33 29 40 FO >2870 00 FO 00 GA 00 OA 00 28 >2AE8 00 00 00 00 00 00 08 00
>2600 OE A 5 3C 29 1F DO ES CE >2878 00 28 00 04 00 06 00 02 >2AF0 08 38 08 38 OA BA 00 AA
>2608 BE 2 4 DO E6 4C 70 23 A9 >2880 00 02 00 00 00 00 00 00 >2AF8 00 82 00 00 00 00 00 00
>2610 FB 2 0 70 DB 29 40 FO F7 >2888 00 00 00 00 03 CO 00 FO >2800 00 00 00 00 00 00 00 00
>2618 60 0 0 A2 04 BD 61 OD 90 >2890 00 30 00 AA 02 33 15 55 >2808 00 00 00 00 00 00 FF FF
>2620 67 2 5 CA 10 F7 AD 19 26 >2898 AA AA CA AA 00 55 00 00 >2810 3F FF 05 55 02 28 02 28
>2628 8D 6 6 25 A2 00 BD 56 25 >28A0 00 00 00 00 00 00 00 00 >2616 05 55 3F FF FF FF 00 00
>2630 DD 5 6 25 FO 04 10 07 30 >28A8 00 00 00 00 00 00 00 05 >2820 00 00 00 00 00 00 FF F6
>2638 08 E S EO 06 DO EF 4C CO >2880 00 28 00 6F 00 4E 00 4E >2828 FO F6 CO 36 OF 06 3? C2
>2640 10 A 9 93 20 D2 FF A2 00 >2888 00 6F 00 28 00 05 00 00 >2830 FF FO FO FO CO 30 00 00
>2648 BD 7 F 24 9D 21 OD A9 32 >2800 00 00 00 00 00 00 02 80 >2838 00 00 00 00 00 00 00 00
>2650 9D 2 1 09 BD 94 24 9D 71 >213C8 3E BC 32 SC 36 9C 35 5C >2840 00 00 00 00 CO CO 00 00
>2658 OD A 9 32 9D 71 09 BD A9 )25D0 35 5C 35 5C 36 9C 32 8C >2848 00 00 08 OF 2A 3F A2 F3
>2660 24 g D Cl OD A9 32 9D Cl >28D8 3E BC 02 80 00 00 00 00 >2850 A2 C3 A2 FD 2A FD CA 3D
>2668 09 E a E0 15 DO DA A2 OS >28E0 00 00 00 00 OD 00 00 00 >2858 02 01 00 00 00 00 00 00
>2670 BD 7 6 25 90 OE OC A9 67 >28E8 00 00 00 00 00 00 FO OA >2860 00 00 00 00 00 00 00 00
>2678 90 OE 08 CA 10 F2 A2 05 >28F0 OF AA CA AA CA 5A CA AA >2868 03 00 03 30 OF FF 3E AA
>2680 BD 6 6 25 90 89 OC A9 56 >28F8 00 AA OF AS FO CA 00 00 >2870 FA AA FA BA 3E FE OF FF
>2688 90 8 9 08 CA 10 F2 A9 A9 >2900 00 00 00 00 00 00 20 00 >2878 3D 55 FF FF 00 00 00 00
>2690 85 3 0 A9 00 85 32 20 44 >2900 20 00 20 00 21 00 21 00 >2880 00 00 00 00 00 00 00 00
>2698 13 2 0 44 13 20 44 13 A9 >2910 21 2A 21 2F 20 2F 00 2A >2888 BA 88 DC 30 DC 30 OD 70
>261W FB 2 0 70 DB 85 38 A6 30 >2918 00 00 00 00 00 00 00 00 >2890 15 54 10 04 15 54 OD 70
>26A8 A9 3 2 90 21 09 A4 32 A9 '

,
2
9
2
0

00 00 00 00 00 00 00 00 >21398 DC 30 DC 30 BA 88 00 00
>2680 20 9 9 90 OE AS 3B 29 04 >2928 00 00 OB FO 09 70 OE 70 >231W 00 00 DO 00 00 00 00 00
>2688 DO 0 8 CA BD 21 OD C9 20 >2930 OE FO OE FO OF BO OF BO >281W 00 00 DC CC OC OC OF FC
>26C0 FO F e AS 38 29 08 DO 08 >2938 OD BO OD 60 OF 60 00 00 >213130 OE AC OE SC OE 60 OE 6C
>26C8 E8 B D 21 OD C9 20 FO F8 >2940 00 00 00 00 00 00 00 00 >28138 OE AC OF FC DC DC DC OC
>2600 AS 3 B 29 40 DO 14 E0 7F >2948 00 00 55 40 00 00 AA AA >213C° 00 00 00 00 00 00 11 15
>26D8 30 0 4 EO AS 10 25 BD 21 >2950 00 00 55 54 00 00 AA AA >28C8 11 l A 11 12 11 l A 51 12
>26E0 OD 9 9 68 OE CO CO 08 DO >2958 00 00 55 40 00 00 00 00 >2800 01 12 15 l A 00 12 01 52
>26E8 01 8 8 86 30 84 32 A9 72 >2960 00 00 00 00 00 00 00 00 >213D8 00 00 00 00 00 OD 00 00
>26F0 9D 2 1 09 A9 00 99 90 OE >2968 05 00 1F 40 I F 40 05 00 >2BED 00 00 00 00 00 00 00 00
>26F8 A9 FB 20 70 DB 29 40 FO >2970 00 01 00 06 00 06 00 01 >26E8 00 00 2A 55 OA 00 CC 00
>2700 F7 DO 93 E0 82 10 1D EO >2978 05 CO 1F 40 1F 40 05 00 >26F0 OC 3E OC OD OC 00 OA 00
>2708 AB 1 0 24 A2 00 BD 68 OE >2980 00 00 00 00 00 00 00 00 >28F8 2A 55 00 00 00 00 00 00
)2710 9D 6 E 25 Ea EO 08 DO F5 >2988 00 00 00 00 03 OF 03 FF >2C00 00 00 00 00 00 00 00 40
>2718 A9 FB 20 70 DB 29 40 FO >2990 00 FB 00 38 00 OA 00 02 >2C08 00 40 00 10 00 05 00 01
>2720 F7 4 C 36 27 A9 20 99 68 >2998 00 02 00 02 00 09 00 15 >2C10 00 OF 00 02 00 02 00 08
>2728 OE 8 8 10 BE C8 10 BB A9 >29A0 00 00 00 00 00 00 00 00 >2C18 00 20 00 80 00 80 00 00
>2730 20 9 9 68 OE DO AE A9 00 >29A8 00 00 00 02 00 08 00 2F >2C20 00 00 00 00 00 00 CO 00
>2738 85 3 0 A9 16 85 40 A9 25 >2980 00 BD 0 2  FD OS 05 02 FD >2C28 30 00 04 00 C4 40 32 22
>2740 85 4 1 A2 00 AO 00 AS 40 >29138 00 BD DO 2 F 00 08 00 02 >2C30 04 40 32 22 C4 40 30 00
>2748 18 6 9 10 85 2B A5 41 69 >29C0 00 00 00 00 00 00 00 00 >2C38 CO 00 00 00 00 00 00 00
>2750 00 8 5 2C 81 40 D1 2B FO >29C8 00 00 00 00 00 00 10 04 >2C40 00 00 00 00 00 00 00 02
>2758 04 1 0 07 30 22 CS CO 06 >29D0 14 14 35 5C OD 70 07 DO >2C48 00 02 00 24 40 23 02 OF
>2760 DO F l AS 40 18 69 10 85 >2908 17 04 1C 34 30 OC 00 00 >2C50 02 OF 00 23 40 24 00 02
>2768 40 A 5 41 69 00 85 41 ES >29E0 00 00 00 00 00 00 00 00 >2C58 00 02 00 00 00 00 00 00
>2770 EO 0 5 DO DO E6 30 A5 30 >29E8 00 00 00 00 00 00 00 55 >2C60 00 00 00 00 00 00 00 01
>2778 C9 0 5 DO BE 4C 00 10 AO >29F0 CA AA AA FA AA AA OA AF >2C68 00 01 00 31 03 31 13 31
>2780 00 8 1 40 8D 96 27 31 23 >29F8 00 AA OA 00 AO 00 00 00 >2C70 00 00 22 22 22 22 20 20
>2788 91 4 0 AD 96 27 91 2B CS >2A00 00 00 00 00 00 00 00 00 >2C78 OD 00 00 00 00 00 00 00
>2790 CO 1 0 DO ED FO CC 00 A9 >2A08 00 00 00 00 00 00 3F FT >2C80 00 00 00 00 00 00 00 00
>2798 BF 2 0 70 DB 29 10 DO 05 >2A10 3C 00 3C 2A OD 95 AA SA >2C88 04 00 01 CA 00 SF 00 BA
>27A0 68 6 8 4C 00 10 60 A9 FE >2A18 55 95 AA 40 55 00 00 00 >2C90 02 E l OA 81 08 01 00 00
>27A8 20 7 0 DB 29 08 DO F6 A9 >2A20 00 00 00 00 00 00 00 00 >2C98 00 00 00 00 00 00 00 00
>2780 EA 8 D F5 11 8D F6 11 80 >2A28 00 00 00 00 04 00 01 40 >2CAO OD 00 00 00 00 00 00 00
>2788 F7 1 1 A9 FE 20 70 DB 29 >2A30 01 D5 00 7F 00 I F AO 05 >2CA8 00 00 00 00 05 00 OF 50
>27C0 08 FO F7 A9 FE 20 70 DE >2A38 20 02 20 2A 28 20 00 20 >2C80 05 F5 OF 5F 05 F5 00 5F
>27C8 29 0 8 DO F7 A9 FE 20 70 >2A40 00 00 00 00 00 00 00 00 >2CBS 00 05 00 00 00 00 00 00
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>2CCO 00 00 00 00 00 00 FF FF >2F30 00 00 00 00 00 00 00 00 >31A0 06 OE I E 66 71 06 06 00
>2CC8 FF FF FF FF FF FF FF FF >2F38 00 00 00 00 00 DO 00 00 >31A8 7E 60 7 C 06 06 66 3C 00
>2C00 FT FT FT FF FF FF FF FF >2F40 00 00 00 00 00 OD 00 00 >3180 3C 66 60 7C 66 66 3C 00
>2CD8 FF FF FF FF FF FF FF F r >2F48 00 00 00 00 00 00 00 00 >3188 7E 66 DC 18 18 18 18 00
>2CE0 FF FF FF FF FF FF FF FF >2F50 00 00 00 00 00 00 00 00 >31C0 3C 66 66 3C 66 66 3C 00
>2CE8 FF FF FF FF FF FF FF FF >2F58 00 00 00 00 00 00 00 00 >31C8 3C 66 66 3E 06 66 3C 00>2CF0 FF Fr F r FF FF FF FF FF )2F60 00 00 00 00 00 00 00 00 >3100 FF FF FF FF FF FF 00 00
>2CF8 FF FF FT F r FF F r FT FF )2F68 00 00 00 00 00 00 00 00 >3108 FC FC FC FC FC FC 00 00
>2000 OD 00 00 00 00 00 00 00 >2F70 00 00 00 00 00 00 00 00 >31E0 FF Ff OF F7 OF FF 00 00
>2008 OD 00 00 00 00 00 00 00 >2F78 00 00 00 00 00 00 00 00 >31E8 FC DC 7C DC FC FC 00 00
>2D10 00 00 00 00 00 00 00 00 >2F80 FF FF FF I F FF I F FF FF >3110 FF FF OF 57 DF FF 00 00
>2018 00 00 00 00 00 00 00 CC >2F88 FF FF FF FF I F FF FF FF >31F8 FC FC 5C FC 5C FC 00 00>2020 00 00 00 00 00 00 00 00 >2F90 FF FF FF FF I F FF FT FF >3200 I F I F 05 05 FF FF 00 00
>2028 00 00 00 00 00 00 00 00 >2F98 FF FF FF FF FF I F I F FF >3208 FF FF 65 68 FF FF 00 00>2030 00 00 00 00 00 00 00 00 >2FAO FF FF FF FF FF FF FF FF >3210 AA A9 A9 A9 A9 A9 00 00
>2038 00 00 00 00 00 00 00 00 >2FA8 FF FF FF FF FF FF FF FF >3218 AA 6A AA 6A AA 6A 00 00
>2040 00 00 00 00 00 00 00 CC >2F130 FF FF FF FF FF FF FF FF >3220 AA 85 55 B5 85 AA 00 00
>2048 00 00 00 00 00 00 00 CC >2F88 FF FF FF FF FT FF FF FF >3228 AA 5E 5E SE 5E AA 00 00
>2050 00 00 00 00 00 00 00 00 >2FC0 F r FF FF FF FF FF FF FF >3230 AA A9 A5 AS A9 AA 00 00
>2058 00 00 00 00 00 00 00 00 >2FC8 FF FF FF Fr FF FF FF FF >3238 AA 6A 5A 5A 6A AA 00 00
>2060 00 00 00 00 00 00 00 00 >2100 I F FF FF FF FF FF FF FF >3240 AA AS AA FF FF AA 00 00
>2068 00 00 00 00 00 00 00 00 >2FD8 FF FF FF FF FF FF I F FF >3248 AA 5A AA FF FF AA 00 00
>2070 00 00 00 00 00 00 00 00 >2FE0 FF FF FF FF FF FF I F FF >3250 AO 6A AO 00 6A 7C 66 7E
>2078 00 00 00 00 00 00 00 00 >2FE8 FF Fr FF FF FT FF FF FF >3258 26 68 30 60 75 FF 7F FF
>2080 FF FF FF FF FF FF FF FF >2FF0 FF FF FT FF FF FF FT FF >3260 FF 7F FF FF FF I F 00 I F
>2088 FF FF FF FF FF FF FF FF >2FFB FF FF FF FF FF FF FF FF >3268 F9 SF 71 FF D3 00 68 FB
>2090 FF FF FF FF FF FF FF FF >3000 FE FE FE FE FE FE FE 00 >3270 F7 6C CS 00 00 58 6E 7E
>2098 FF FF FF FF FF FF FF FF >3008 18 3C 66 7E 66 66 66 00 >3278 E8 FF 68 28 20 ES OF FB>20A0 FF FF FF Fr F r FF F r >3010 7C 66 66 7C 66 66 7C 00 >3280 15 F5 15 F5 00 00 00 00
>2DA8 FF FF FF FF FF FF FF FF >3018 3C 66 60 60 60 66 3C 00 >3288 55 55 55 55 00 00 00 00>2080 FF FF FF FF FF FF FF FF >3020 78 6C 66 65 66 6C 78 00 >3290 5F SF SF SF 00 00 00 00
>2088
>2DCO

FF
FF

FF
FF

FF
FF

FF
FF

FF
FT

FF
FF

FF
FF

FF
FF

>3028
>3030

7E
7E

60
60

60
60

78
78

60
60

60
60

7E
60

00
00

>3298
>32A0

00
00

00
00

FF
FC

FF
FC

FF
FC

FF
FC

00
00

00
00>2DC8 FT FT FF FF FF FF FT I F >3038 3C 66 60 6E 66 66 3C 00 >32A8 00 00 FO FO FO FO 00 00

>2000 FF FF FF FF FF I F FF FF >3040 66 66 66 7E 66 66 66 00 >3250 00 00 CO CO CO CO 00 00
>2008 FF FF FF FF FF FF FF FF >3048 3C 18 18 18 18 18 3C 00 >3288 18 3C 46 07 CF 56 3C 18
>20E0 FF FF FF FF FF FF FF FF >3050 l E DC CC CC CC 6C 38 OD >32C0 FF FT FF FF 9? FF FF FF
>20E8 FT FF FT FF FF FF FF FF >3058 66 6C 78 70 78 6C 66 OD >32C8 88 FF FF FF FF FF FF 97
>20F0 FF FF FF FF FF FF FF FT >3060 60 60 60 60 60 60 7E 00 >3200 FF FF FF FF FF I F FF I F
>20F8 FF FF FF FF FF FF FF FF )3068 63 77 7F 6B 63 63 63 00 >32D8 FF FF FF FF FF FF 94 FF
>2E00 00 00 00 00 00 00 00 00 >3070 66 76 7E 7E 6E 66 66 00 >32E0 FF F r FF F r BF FF 81 87
>2E08 00 00 00 00 00 00 00 00 )3078 3C 65 66 66 66 66 3C CO >32E8 FF 00 FF FF FF FF 10 FF
>2E10 00 00 00 00 00 00 00 00 )3080 7C 66 66 7C 60 60 60 00 >32F0 FF FF I F FF FF FF 82 I F
>2E18 00 00 00 00 00 00 00 00 >3088 3C 66 66 66 66 3C OE 00 >32F8 BD 00 AE 00 80 FF 00 FT
>2E20 00 00 00 00 00 00 00 00 >3090 7C 66 66 7C 78 6C 66 00 >3300 B6 DI 02 F5 87 00 00 I F
>2E28 00 DO 00 00 00 00 00 00 )3098 3C 66 60 3C 06 66 3C 00 >3308 FF 54 00 24 00 00 00 00
>2E30 00 00 00 00 00 00 00 00 )30A0 7E 18 18 18 18 18 18 00 >3310 00 00 00 00 00 00 00 00
>2E38 00 00 00 00 00 00 00 OD >30A8 66 66 66 66 66 66 3C 00 >3318 00 00 00 00 00 00 48 ES
>2E40 00 00 00 00 00 00 00 OD >3050 66 66 66 66 66 3C 18 00 >3320 00 00 20 00 00 00 00 00
>2E48 00 00 00 00 00 00 00 00 >3058 63 63 63 68 7F 77 63 00 >3328 00 00 00 00 00 00 00 00>2E50 00 00 00 00 00 00 00 00 >3000 66 66 3C 18 3C 66 66 00 >3330 00 00 00 00 00 00 00 00
>2E58 00 00 00 00 00 00 00 00 )3008 66 66 66 3C 18 18 18 00 >3338 00 00 00 00 00 00 00 00
>2E60 00 00 00 00 00 00 00 00 >3000 7E 06 OC 18 30 60 7E CO >3340 00 00 00 40 00 00 00 7F
>2E68 00 00 00 00 00 00 00 00 >3008 00 00 00 00 00 00 Oh 08 >3348 00 00 00 AO 00 12 00 00
>2E70 00 00 00 00 00 00 00 00 >30E0 00 00 AA 82 82 AA AO 20 >3350 00 00 00 00 00 00 00 I F
>2E78 00 00 00 00 00 00 00 00 >30E8 08 Oh AA 82 82 AA 00 00 >3358 I F 00 FF FF 00 00 10 I F
>2E80 FF FF FF FF FF FF FF FF >30F0 20 AO 00 00 00 00 00 00 >3360 00 00 00 00 00 00 00 00
>2E88 FF FF FF FF FF FF FF FF >30F8 00 00 00 00 00 00 00 00 >3368 00 00 00 00 7F 00 00 00
>2E90 FF FF FF FF FF FF FF FF >3100 00 00 00 00 00 00 00 00 >3370 00 00 CO 00 00 00 FF 00
>2E98 FF I F I F FF FF FF FF FF >3108 18 18 18 18 00 00 18 00 >3378 00 00 00 00 00 00 00 00
>2EA0 FF FF FF FF FF FF FT FF >3110 66 66 66 00 00 00 00 00 >3380 00 00 00 00 00 00 Oh 08
>2EA8 FF FF FF FF FF F r FF FF >3118 66 66 FF 66 I F 66 66 00 >3388 00 00 AA 82 82 AA AO 20
>2E80 FF FF FF FF FF FF FF FF >3120 18 3E 60 3C 06 7C 18 00 >3390 08 CIA AA 82 82 AA 00 00
>2E88 FF FF FF FF FF FF FF FF >3128 5? F7 FD FD F7 5F 00 CO >3398 20 AO 00 00 00 00 00 00
>2ECO FF FF FF I F FF FF FF FF >3130 F5 DF 7F 7F OF F5 00 00 >33A0 02 02 Oh 08 28 20 AO 80
>2EC8 FF FF FF FF FF FF FF FF >3138 06 DC 18 00 00 00 CO CO >33A8 80 80 AO 20 28 08 Oh 02
>2E00 FF FT Fr F r FF FF FF FF >3140 OC 18 30 30 30 18 CC 00 >3350 80 AO 20 28 08 Oh 02 02>2E08 FF FF FF FF FF FF FF FF >3148 30 18 OC DC CC 18 30 00 >3358 02 Oh 08 28 20 AO 80 80
>2EE0 FF FF FF I F FF FF FF FF >3150 DO 66 3C FF 3C 66 00 00 >33C0 20 28 Oh 00 00 Oh 28 20
>2EE8 FF FF FF FF FF FF FF FF >3158 00 18 18 7E 18 18 00 00 >33C8 08 28 AO 00 CO AO 28 08
>2EFO FF FF FF FF FF FF FF FF >3160 00 OD 00 00 00 18 18 30 >3300 20 28 Oh 00 00 GA 28 20
>2EF8 FF FF FF FF FF FF FF FF >3168 00 00 00 7E 00 00 00 DO >3308 08 28 AO 00 00 AO 28 08
>2F00 00 00 DO 00 00 00 00 00 >3170 00 DO 00 00 00 18 18 DO >33E0 00 00 00 00 00 Oh 2A 2A
>2F08 00 00 00 00 00 00 00 00 >3178 00 03 06 DC 18 30 60 00 >33E8 00 00 28 82 28 00 80 AO
>2F10 OD 00 00 00 00 00 00 00 >3180 3C 66 6E 76 66 66 3C 00 )3310 Oh 02 00 28 82 28 00 00
>2F18 00 00 00 00 00 00 00 00 >3188 18 18 38 18 18 18 7E 00 )33F8 AS AS AO 00 00 00 00 00
>2F20 00 00 00 DO 00 00 00 00 >3190 3C 66 06 CC 30 60 7E 00 )3400 FF FF I F FF FF FF FF FT
>2F28 00 00 00 00 00 00 00 00 >3198 3C 66 06 1C 06 66 3C 00
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any Basic programmes that you have
produced. I t  alters a program so that
when it  is listed. only a single line will
be shown and this will only contain a
SYS number.

Of course. Hide-lt isn't going to
stop a  determined hacker f ro m
breaking into your programmes. It will
however deter the casual intruder from
listing them.

All o f the instructions are printed
by the Basic loader program. so you
should have no  problems us ing the
program.

The machine code version o f  the
program is also reproduced here for

CF
CD

259 REM RV S -CRU O FF RUB
270 0 S -"E RUS O N, UP 1 THE  RETURN

I F YOU NOW TY P E  C R U S O FF1 02

, 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2
, 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2
410  DATA 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2

PROGRAM: H I D E - I T

5 Y 5 4 9 1 9 2  CRWSON1" , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2
70
01

279  REM RUS -CRU
280 E S -"CRL)50N, UP 3THE  M O R A
M I S  NOW PROTECTED FROM P RY !

A3
. 1 9 2 , 1 7 4 , 1 9 , 2 9420 DATA 29,29,28,25,29,29,221,e0,e2,75,84,69,67,134,73,7

NO' 9
05 100 P O K E 5 3 2 8 0 , 0 P D X E 5 3 2 9 1 , 0 87 289 REM RUS -CRU Be 430  DATA 7 8 , 3 2 , 6 3 , 6 9 , 8 2 , 8 6 , 7
413 110 REM 55 290 FS -"CRUS DN, UFDE Y E S .  NOW 3 , 6 7 , 6 9 . 3 2 , 4 9 , 5 7 , 5 6 , 5 4 , 3 2 , 7 9

SAUE PROTECTED PROSRAM.C5PC7
02 120 R E M * * *  p p o o RA m TO  H I D E

-
I

0 29 299  REM 2 s C R O -  S ' C R R
-
R V S

81 440 DATA 7 3 , 7 7 , 7 3 , 8 4 , 6 9 , 6 8 , 2
2 1 , 1 8 , 2 9 , 2 9 , 2 9 , 2 9 . 2 9 , 2 9 , 2 9 , 1

97 130 REM OFF 71
l e 300 G $-"CDO WN2, RI G HTS, RUSO N1 74 450  DATA 1 9 2 . 1 9 2 , 1 9 2 . 1 9 2 , 1 5 2BB 140 HAPPY PROGRAMMING CRWSOFF1" . 1 9 2 , 1 9 2 . 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 . 1 9 2

03 150 REM , 1 9 2 . 1 9 2 , 1 9 2 , 1 9 2
82 310 P RI NTAS :P RI NTB$ , P RI NTC$ : 37 460  DATA 1 9 2 . 1 9 e , 1 9 2 , 1 9 2 , 1 5 2

0A 160 RE M* *  P R E S E N T E D  BY P RI NTO S :P RI NTE S :P RI NTFS !P RI N , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2
S . TG$ , 1 9 2 , 1 9 2 , 1 9 2 , 1 7 9

34 170 R E M "  J A M E S  R  STRANG 21 319 REM 1 7 • C R U CD 470 DATA 1 8 , 2 9 , 2 9 . 2 9 , 2 9 , 2 9 , 2
S . BE 320  P RI NT"E UP 1 7 3 LUATr 1 CHRS (3 9 . 2 9 , 2 2 1 , 3 2 , 3 2 , 9 0 . 9 2 , 7 9 , 7 1 , 6

AO 190 R E M "  1 1 0 9 , 1 9 8 S 4 ) . " F I L E N A M E " . C H R $ C 3 4 ) ; " , 9 " : 2

99 190 RE M AC
NEU330 DATA 16a,0,1139,35,192,23 93 490  DATA 6 5 . 7 7 , 7 7 , 6 9 , 3 2 , 7 3 , 6

3 , 3 2 , 3 2 , 7 9 , 7 9 , 8 7 , 3 2 . 9 0 , 9 2 , 7 9
2 . 1 5 7 , 1 4 , 8 , 2 2 4 , 6 7 , 2 0 8 , 2 4 5 , 1 6

F2 200 9 , 0 , 1 4 1 gl 490 DA TA  8 4 , 6 9 , 9 7 , 8 4 , 6 2 , 6 8 , 356 210  F O R 8 - 0 1
-
0 3 8 7 : R E A D
A : P O K E 4 9

OE 340 DA TA  1 1 , 8 , 1 4 1 , 1 2 . 8 , 1 6 2 , 0 2 , 3 2 , 2 2 1 , 1 8 , 2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 2
I 5 2 4 -8 , A ; NE X T , 1 8 5 . 1 0 2 , 1 9 2 , 3 2 , 2 1 0 , 2 5 5 , 2 3 2 , 9

01
AA

219  REM CL R
220  P RI NT"CCL R1 0 9 Y 5 2 0 5 3 " SS

2 2 4 , 2 5 1
350 DATA 2 0 9 , 2 4 5 , 9 6 , 1 6 4 , 4 9 , 1

E4 500  DA TA  2 5 , 1 7 3 , 1 9 2 . 2 9 2 , 1 9 2 ,
1 9 2
,
1 9 2
,
1 9 2
,
1 9 2
,
1 9 2
,
1 9 2
,
1 5 2
,

98 230  P R I N T" 1 6 2 , 1 2 8 , 1 9 , 3 5 , 1 6 9 , 1 9 5 , 1 4 1 , 4 . 1 1 5 2 , 1 9 2 , 1 9 2 , 1 9 2
2 9 , 1 6 9 , 1 9 4 RO 510  DA TA  1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2

O i 3D 360 DATA 1 4 1 , 5 , 1 2 8 , 1 6 9 , 2 0 5 , 1 ,
1
9
2
,
1
5
2
,
1
5
2
,
1
3
2
,
1
9
2
,
1
9
2
,
1
9
2

07
E4

239  REM R U S -  1 1 * CRD
240 A$"CRUS O N, DO WN11)LO AD
HE PROGRAM THAT I S  TO  RE  PRO 2E

4 1 , 6 , 1 2 9 , 1 6 9 , 5 6 , 1 4 1 , 7 , 1 2 9 , 1 6
9 , 4 8 , 1 4 1370 DATA e,1213,169,70,141,0, 24

, 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2520 DATA lse,les,14s,17,17,1
7
,
1
7
,
1
7
,
1
7
,
1
7
,
1
7
,
1
7
.
1
7
,
1
7
.
1
7

TECTED" 1 2 9 , 1 6 9 , 5 , 1 4 1 , 1 , 1 2 8 , 1 6 5 , 1 9 3 , . 1
7Da 249  REM RV S -CRU 1 4 1 , 2 4 17 530 DA TA  1 7 , 1 7 , 2 9  , 2 9 , 2 9 , 9 3 , 9

6C 250  9 " C R V S O N , U P 1 T H E N  P UT I
HE CURSOR OVER L I N E  0  AND H

20 390 DATA 3 , 1 6 9 , 2 5 4 , 1 4 1 , 2 5 , 3 ,169,e3,133,43,169,234 141,40 5 . 8 8 , 5 9 , 3 4 , 7 0 , 7 3 ,  7 6 , 6 9 , 7 6 , 6 5

09
I T"
255 REM RWS-CRU DC

, 3 , 3 2
390 DATA 9 9 , 1 5 6 , 7 6 , 1 7 4 , 1 6 7 , 0

CC 540  DA TA  7 7 , 8 9 , 3 4  , 4 4 , 5 5 , 4 4 , 45,32,3E,3e,32,22, 32,32,32,32
78 250 CS -"CRW9O N, UP 1THE  RETURN , 1 8 , 1 4 7 , 1 7 , 2 9 , 2 9 , 2 9 , 2 9 , 1 7 9 . 1

, N O W  O V E R  L I N E  1  A ND H 9 2 , 1 9 2 OS 550 DA TA  3 2 . 0 , 0 , 0
I T " 86 400  DATA 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 0 , 0 , 0 , 0 , 0 , 0 , 0
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Hide-It
Keep prying eyes out of  your programme with this handy

By James R Strang

anyone who wishes to customize the
code. The assembler used to produce the
listing is Speedy Assembler which Your

Coinnumknv is using as a standard For
an of  its machine code listings.

Getting it all in
You should have no problems entering
the Bas ic  loader .  T h e  S Y N T A X
CHECKER program found on the
LISTINGS page of this magazine will
help check your typing.

As mentioned, the machine code
version o f  the program has  been
produced us ing Your  (omulchnT's

own SPEED Y ASSEMBLER. Yo u
should be able to enter this into any
assembler with very few changes.
N.B. You only need to type in the Basic
loader t o  use th e  program. Th e
machine code is reproduced here for
those w h o  want t o  see how the
program works.
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MAIL ORDER
ADVERTISING
British Code of Advertising Practice

: n

320
330
340
360

CPY * S 8 0

; S E T  U P  NEW POI N T ER S

710
720
730
740

JSR SA6S9
;
; R U N S FROM  ST AR T

FILENAM E,  H I D E  I T

360 B r t  LA005 750
370 LOA t i$C3 760 Jmp SA7 AE
380 STA 513001 770 ERK
390 LOA SSC2 -

7
E
1
0

LA003  B Y T  1 E3 , 1 9 7 , 1 7
10 ; ASSEM BL Y SOURCE C OD E F OR  D AT A 4 0 0 STA 58005 790 BYT 2 9 , 2 9 , 2 8 , 2 8
20 ; SEC T I O N  O F  H I D E - I T . 410 LOA ' I K E ' BOO
30 ; B Y  JAM ES R  ST R AN G. 420 STA SE1006 1310 BYT "
40 430 LOA 0 $ 3 8 820
SO ORG SC 0 0 0 440 STA $ 8 0 0 7 930 BYT 1 8 . 2 9 . 2 8 , 2 9 , 2 9 . 2 9GO LOX e $ 0 0 '150 LOA 01$30 840 BYT 2 9 . 2 9
70 L A0 0 2  L O A  L A0 0 1 , X 460 STA 5 8 0 0 0 BSO BYT " ' PR OT EC T I ON
BO /NX 470 Lrin  0 $ 9 6 860 BYT " SER VI C E 1 9 8 6
SO STA SO BO E, X 4E30 STA $ 9 0 0 0 E370 BYT " L I M I T E D ! "
100 CPX * 5 9 3 490 LOA * 1108 BBO BYT 1 8 , 2 9 , 2 9 , 2 9 , 2 9 .2 9
110 ENE L A0 0 2 500 STA 513001 890 BYT 2 8 , 2 9
120 LOA 0 5 0 0 910 LAOOS L O A  s$ C 3 SOO BYT
130 s r n  SOBOE 520 SI D BYT
190 STA SOGIOC 530 ; VEC T OR S FOR  N M I ,  NORM AL L Y 5FE97 sec BYT
ISO LOX * SO O 540 ; 930 BYT 1 8 .2 9 , 2 9 , 2 9 .2 9 , 2 9
ISO SSO STA 903113 940 BYT 2 9 , 2 9
170 READ I N  CHARACTERS FROM B Y T 560 LOA ttisFE 950 BYT " I  PR OGR AM M E I S
180 570 STA 50319 960 BYT "  NOW PROTECTED I "
190 L n o u i  L O A  L A 0 0 3 , X Seto 970 BYT 10,29,e9.e9,e5.e9
200 590 : VEC T OR  ST AR T  O F  B A S I C 980 e n  2 9 , 2 9
210 ; OU T PU T  T O  SC R EEN GOO ; 990 BYT
220 SI C LDA * S S 3 1000 laBYT

BY]'230 JSR sproe 620 1010
240 INX 530 MOUES B A S I C  ST AR T  T O  NEW START 1020 BYT 1 4 6 , 1 7 , 1 7 , 1 7 , 1 7 . 1 7
250 G90 ; A F T E R  M ACHI NE L ANGUAGE 1030 ENT 1 7 , 1 7 , 1 7 , 1 7 .1 7
250 ; A L L  CHARACTERS PR I N T ED  ? 050 ; 10-i0 / WI  1 7 .1 7 .1 7 , 1 7 , 1 7
2 7 0 EGO STA $ 2 8 1050 BYT 2 9 , 2 9 , 2 9 , " S A V E "
280 CPX msre 970 LDA * S E A 1060 BY] ' 5 2 2 ." F I L E N A M E "
290 ENE L A0 0 4 590 STA 5 0 3 2 8 1070 BY] ' $ 2 2 . " . 9 . 1 "
300 RTS 690 1000 BYT
310 LA001 L O Y  S P E 700 CLEAR S E T  POI N T ER S 1090 10 SPAC ES I N  ABO VE L I N E

Advertisements in  this  publicat ion are required t o  conform t o the
British Co d e  o f  Advert is ing Prac t ice. I n  respec t  o f  ma i l  o rde r
advertisements where money is  paid in advance, the code requires
advertisers to fulfi l orders  within 28 days. unless a longer delivery
period is  stated Where goods are returned undamaged within seven
days.the purchaser's money must be refunded. Please retain proof of
postage/despatch. as this may be needed

Mali Order Protection Scheme
If you order goods from Mail Order advertisements in this  magazine
and pay by post in advance of delivery, Argus Specialist Publications
Ltd will consider you forcompensation if the Advertiser should become
insolvent or bankrupt, provided,
(1) Y o u  have not received the goods or had your money returned:

and
(2) Y o u  write to the Publisher of this publication. summaris ing the

situation not earlter than 28days from the day you sent your order
and not later than two months from that day.

Please do not wait until the last moment to inform us, When YOU write,
we will tell you how to make your claim and what evidence of payment
is required.
We guarantee to meet claims from readers made in accordance with the
above procedure as soon as possible after the Advertiser has been
declared bankrupt or insolvent (up to a limit  of E2•000 per annum for
any one Advertiser so affected and up to E8.0E0 per annum in respect of
all insolvent Advertisers. Claims may be paid for higher amounts, or
when t he  abov e proc edure has  no t  been c omplied with,  a t  t he
discretion of this publication but we do not guarantee to do so in view of
the need to set some limit  to this commitment and to learn quick ly  of
readers' diffi culties)
This guarantee covers only advance payment sent in direct response to
an advertisement in this magazine (not. for example, payment made in
response to catalogues etc., received as a result of answering suchadvertisements) Classified advertisements are excluded,
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DESK TOP PUBLISHING ON THE
1 2 8  E 4 5  V AT & POST INCLUDED

BEST INNOVATIVE SOFTWARE AT
THE CHI CAGO CONSUMER

ELECTRONICS SHOW

A powerful word processing System for the Commodore 128
Includes: On Screen status/help display

45 Fonts ready to use • Font editor/creator included
Foreign Language Disk

Word Processing Features
Over 65 powerful commands
make text edit ing a breeze
45 * Fonts (inc ludes Russian,
Greek, Hebrew, Arabic)
Room for 9 SUPERFONTS
concurrently
Text memory. approx imately
64k Bytes
Supports more than 100
printers

• 8 0  columns
• P R G  fi le merge
• F i l e  names can be picked

from disk directories
4 keyboard macros

• He a d e rs lo o t e rs
Word Processing Prin t ing Features

1 • 0  hemp, .  N • I

• 1 , a c , . . 4  . . . . t a r  a p s e ,  . . . a  a .
ra . . . . pg  a . ;  ; i re  a l l , . . a rt

• ,
a  
•

• a .  I V  Meta a t E m a t t
• i • t a ,
• t e q  a .  a
, 1 . 4  
l a d U
a l a t a
. $
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0

1.1•14t . 1  O n a t i  a .  "a na l  . . . a . m . , •
. 3 i •s i ta l t •  3  Nor a . . . i u  i ma m n o m .
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Cop-art v r r t h  over 100 images ES 00

Page number in dec imal or
Roman
On screen underlining/high-
light ing of text blocks
On screen status display,
Including pic tures of fonts
New fonts preview desplays
printer output on screen
On screen bk lingual edit ing
Form letterldata merging
Mult i-color help screens
Right-to-left edit ing features
for foreighn languages
Loads in approx imately  15
seconds with 1571 drive
New formatters for inserting
graphics into documents

72.000 WORD INTELLIGENT
DICTIONARY COMING-SOON
Foni & Character se l Creators

• INN  ,  41NONI IN•
• O r d  I O I  N uS r O C IN  N O W .
,  
g N N
N  
N N
,

• e e l ,  C N • . . . .  n o o r i  a l .  . . . m a  • N N
• Ct . . . . 9
,  c a . .  
1 . .
. t e  
!
I
N
N  
N
I
N

Sore  U K iro n ch iso s • I M E S  & PIECES, 37  C• cl i  Stre e t. LyPre an, Le rte s, FT& M NSped&till sOrtAare ,rhocv
-
rips t r u r  
1 2 0  
5  
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o t h
e r  
p r o d
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THE ULTIMATE POOLS PREDICTION PROGRAM
- 7 .
1 1
7 4
7
i M
r

•  M A S S IV E  DA TA B A S E  P o d a w i t t r e r  is a sophis ticated Pools '  -  •
predic tion aid Cl comes c om plete with the 'argest database _
available 2 2 0 0 0  matches  over  10 years '
1
1 1 ,

•  P R E D IC TS  N o t  just SCOREDRAWS, but AWAYS, HOMES
and NO SCORES. ,  . .  .  1

•  SUCCESSFUL S E L E C  guarantee that Poolswinner  per forms
sicmilicantly  better  than chance.

•  A D A P TA B L E  P r obab i l i t i es  are given on ELV02/ fi x ture -
choose as many selec tions as you need for  your  bet. The
prec ise pr edic tion formula can be set by  the user y o u  can „ . . . .
a .  , , , , , , ,  d
, , , . . • , , , ,
dev elop and teat your  own = c l u e  m ethod P .
,
. . t e n  b o o k l e t

•  S IM P L E  D A TA  E NTRY  A l l  team names are in the program. Simply type in the reference
numbers  from, the etTeen Or  use F1XCEN to produce fi xture bat aulomaticaliy  (see below) .

•  L E A GU E  A N D  N O N
-
L E A G U E  
A l l  
E n g l i s h  
a n d  
S c o t t
i s h  
L e a
g u e  
t e e
m s  
a
r
e  
s u p
p o r t
e d ,

and also the n o n •
•
• n a ,g t r e  
s i d e s  
o f t e n  
u s e
d  
o
n  
r t c l
a l s  
c o u
p o n
s

•  P R IN TE R  SUPPORT F u l l  hard copy  pr intout o f data i f you have a pr inter .
PRICE £15.00 (all Inclusive)

at A T  LAST No more s truggling for  hours to get the
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FIXGEII 8718 progr
ammed'ILT
e IIPI Into

gJAILf
fi xtures tot 19671. Simply type M i te  date. and the full fi xture Lelia generated
in seconds Fu l ly  compatible with Posibiwcuiet. Year ly updates  available
POOLSWINNER with Fl IGEN E16•50 (for both)

COIIRSEWINNERv3 NOT JUST A TIPSTER P R O G R A M .  C o n  sewmnet
V3 can be used by  es pens

T H E  P U N TE R S  C O M P U T E R  P R O G R A M  and  occasional punters  alike.
You can dev elop and les t your  own unique wuuung system by  adjus ting the
analysis formula, or  use the pr ogr am  in s imple mode, Coursewirmer  V3 uses
statistical analysis of mator  factors inc luding past form, speed ratings, course
atatisncs, pr ise money, weight, going. trainer  and jockey  form  etc . etc . It
outputs  most likely  winners , good lOng odds bets. forecasts. tr icasts etc, The
database inc ludes v ital course statistics for  all British courses Y ou can update
the database n e v e r  goes  out o f date. FULL PRINTER SUPPORT

P R I C E  E 1 5 • 0 0  ( a l l  i n c l u s i v e )  iscludes fl at AND National Bur t S IM M S

ALL FFOCRAKS AVAILABLE FOR AmsTRAD CPC,, AMSTRAD PCws. PC B IZ SONIC, All SIPECTRUMS
COMMODORE e.c
. I nS w o r e  OM taps rautortesc conversion to dine.' -  except PCW . d  PC15IDII0ederc a d d  r.3 Cej.

order  wi th S e n d  Chequee lOtt tor  return of pos t ser r ice to .  o r d e r  with

Advanced A r t S tudio .19 .95 19 95

M I

915
Armageddon Man 9 . 7 5

phone 24 hrs S O F T W A R E  p h o n e  24 h is
37COUNCILLOR LANE, CHEADLE, CHESHrRE SK82HIC ts. 061-428 7425

• 50.- a tot U
.
: i t C i  
o i n u
r  
y o l l
e t e r
e .

1 O RIDSE STREET SALO...11E1-5

C141/11111 e a s e  d i s k

5111(11ERSICRE. YO l ro e

C64/128 c a s e disk
A.C.E. I I .  . 7  25 11 20 Snap Dr agon . 8 . 5 5 975
Advanced A r t S tudio .19 .95 19 95 Stitfl ip &, Co  •  7 . 2 5 915
Armageddon Man 9 . 7 5 1 t 20 Street Baseball 7 . 2 5 11.20
Athena 8 . 5 5

1100

Street Basketball _ 7 . 2 5 11.20
Bank o f  K nights  7 . 2 5 11.20 Subbsitie S imulato 7  25 11.20
Olornark .___ •... •  7 . 2 5 11.20 Swift Spreadsheet. _ 1 0 . 9 5 19.95
Black M agic  . 7 . 2 5 11 20 .7 25

2300

Blitzkresg. ,  _ 6 5 5 9.75 'M as on. 7 , 2 5 975
Br ide of Frankens tein •• 7 25 11 20 Wargame Cons t S e t , 11  20 14.95
Catch 23 A i  55 10.45 Wargame Greats  1 1 . 2 0 14.95
Championship . 7 2 5 11.20 Wirzball 6 . 5 5 975
Colossus B r idge_ ...,...9.25 11 20 Wor ld Class  LibOard • 7 .25 11,213
Convoy  Raider  . . . . . . 7 . 2 5 11.20 Wor ld Games . 7 . 2 5 11.20
Doc M e Destroyer  - ....8.55 11 20 8•55 10,45

11 20 C141121 Disk  on ly
Elite 1 1 . 2 0 14 95 A lternate AMORY 1

u n 9
0 0 1 1  
• • . • ' .

14.95
Epyk E p i c s _  ..... ____7.25 1120 Autodeu I 14.95
Exolon •  • . . .  • - A S S Battles in Nor m andy  • 18.95
Filth Quadr ant . . . . . .  _0.55 11.20 Broadsides 19,95
Frankenstein •  7 . 2 5 11.20 Carrier Force. . . . . . . . .  ................. ..... ....24.95
F15 S tr ike Eagle 7 . 2 5 11.20 Carriers at War ,... .24.95
Garne Over. ,• • _ 6 . 5 5 Colonial Conques t 19.95
Gunship . . . . . . . . . . . . . . . . .1 1 2 0 14.95 Dialender a t the C lown _11,20
High Fr ontier  . 7  25 11 20 Flight S imulator  II 33 95
I . . . . . . . . . . . . . . . . . . 6 5 5 11.20 Gui ld o f Thieves 14.95
Inher itance 1,1 ..............7 2 5 11,20 Heart o t A fr ica . .  11.20
Killed unti l  Dead . . . . . . .7 7 5 11.20 Hnonikers Guide to  the Galaxy ........19 95
Last M iss ion . . 7  25 11 20 Hollywood Hi  J inx ... _ 1 9 9 5

11.20 Leather Goddes s  ( A dul t, Only) - - - .1 9 95
Laurel and Har dy . 7  25
Lito ng Dayhghts  . 7 . 2 5

11.20
11 20

Lurk ing Hor rorNorway 19,35 . .  . 19 95
19.95

Mask. . 7 . 2 5 11.20 Panzer . . . . . .  , . . 19 95
Mega Apocalypse. . 8 5 5 9

.
7
5

.................................. 14.95
Mini Offi c e 11, ,  „, . . . .1 2 .7 5 14.95 P

O
r
t
a
l  
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

1995
Mystery o f the Nile ......5.95 9

7
5

Shard o f Spr ing ........_ ... . . 14,95
Pirates . 1 1 . 2 0 14.95 Silent Service ,  ,  .. •  .
Retounder  •  •. 7 .25 11.20 Stationtall _ 19 95
Renegade •  . 6 . 5 5 The P awn 14.95
Revs •  7 , 2 5 9.75 Up PeriSCOPe. •••• • 2095
Road Runner  _ 7 . 2 5 11.20 23 95
Samuri Tr i logy  . . . .  . 1 .25 11.20 Warship 24 95
$lap Fight_ •  6 . 5 5 9.75 Lockable 100 disk s torage boa ... , .  9 ,95
10 5
,
.• •
•
• •  
B
l
a
n
k  
D
i
s
k

7 99 or S torage boll •  10 B lank disks ... 1 6  95
AMIGA AN1OA

Bureaucracy ._ 26.95
Delender  o f  the Cr own 22.95 SDI 22 95
Fraery Tale 37 95 Silimi B e r m e 18 95

of Thieves 18.95 Sinbad 22 95
Hollywood S tr ip Poker 14 95 Starglider . 18 95
Karate K id II 18.35 Uninv ited 22 95
Mean 11 Go l f._  ,• • 2 2 .

9 6
Wor ld Gam es 1835

UNBRANDED T R I A L  10 25

5540 TN 4.50 SOO
05411 I f t i 5.50 11 00
0598 WI 850 1100
DS98 IP I FLIP  SIDED 700 1400
TRACKER 35411 TP1 at 00 1100
TRACKER 0848 W I 7.00 1400
TRACKER 3598 TP1 700 14100
TRACKER 0598 TWI 7.50 1500
MIMIC FLIP SIDED 0518 WI 8 35 20 00
MIMIC HIGH DESI TY 1 &nag 2300 52 00

Fii ANO  3 1  ' 2 "ERSK
r
.

to
x , GO
31,00

kilF100 .85e00 1)51Pii
WE 2 0 D S D  13b IP !

1295
1415

RI ANK DISKS

ID 25 50 los
1-2 2800 6000 110100 20000

C.200 r ico IC 30 180
1) 0

2500600

•SOFT WARE.
rPS•

Send S.A.E. fo r  ful l  l is t o t dis c ount software, s ai l ing machine ty pe. AN poses  inc lude pos t A
packing In U.K . Oversells orders please add E1.00 per case, disk tor A IR MAIL delivery. Cheques

or pos tal orders  payable t o
WORLDWIDE   SOMV ARE

1 B r idge Street. Galashiels  T 01 18W. TE L: 0596 570104
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•
C
• P
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the Independent
Commodore Products Users Group

is the largest and most friendly
computer club in the country

•  Many local groups with regular meetings
•  Superb FREE Newsletter - 80 plus pages of

reviews, news and information every two
months

•  We support all Commodore Machines old and
new: PET, VIC20, 64, 16. +4, PC, 128 and
AMIGA...

•  Free Software Library of public domain
programs for all the above machines available
to members on supply of blank disk or tape
and payment of p&p

•  Help and Advice
•  Discount scheme
•  Subscription only El 0 per year (UK) plus El

joining fee

If you are seriously interested in using or programming
any Commodore computer, then joining ICPUG is a must!
For full details, send a stamped. addressed envelope to:

ICPLIG Members hip Secretary, Jack  C. Cohen,
30, Brancas ter Road, Newbury  Park,
I lford, Essex, IG2 7EP

Et A t' il 1, 1..4" DISKS

STORT SOFT
INCREDIBLE LOW PRICES I

ALL DISKS CARRY A NO DUISSLE REPLACEMENT GUARANTEE ARE CE RTIFIE D 100%
ERROR FREE &  COME WITH LABELS. 5 114
- A L S O  H A V E  
S L E E V E S  
&  
W R I T E  
P R O T E C T
S .

COLOURED- rata & match or all one colour
$948 r e i  6 8 0  1 2 . 0 0
0540 TP  7 5 0  1 4 0 0
DS98 WI  8 . 0 0  1 6  00 2 0 , 0 0
SPECIAL P RICE  D Y S A N  0548TP I B OX  OF 10 ONLY  E10.95

COM M  ITER S TA TIONA ny

PRINTER PAPER • CoAmLewa tan VA eproctel Alei
Si•EETS 1 1 "  1,5 4 4  1 1 "  9.5' 4 4

ClOpm 7 0 g o o n
600 4 1 5  & B S
1000 3 . 1 5  1 0 . 5 5
2000 1 1 1 5  I  6.50

Wor e m e m
8,00 5 .
5 81400 1 8 0 0
24,00 N A

LABELS - CAKERNAN Ian rota SprOritin Mg
rOmm•Xintrn t e m m ' 1 1 1 0 o n

IMO A i l  4 2 5
2000 7 5 0  1 1 5

Honer  aelern a l l m e v e a m t n
loco 4 1 1 0  5 . 7 5
2000 I  40 1 0 5 0
M OW tes tify  eurnarr oi Isesk across i t, 2 et 3)

A TAM' NNE ORDER 5P Fcmusrs

- DISK NOTCHER FREE WITH  EACH 100 DISKS PURCHASED
50 1 0 0  1 0  In a

SC
50.03
0300

011.9110 lib C130
17.00 3 1 0 0  5 5 0
19.00 3 5  00 6 6 0
21.00 3 7 0 0  7 . 5 0
2200 3 1 . 0 0  B O O
24 OD 4 4 . 0 0  7 , 0 0
2600 l e  DO 3 . 0 0
2600 Q S  CIO 6
0 020 03 4 5 . 0 0  1 . 5 0
3000 7 0 0 0  9 . 9 5

100 .
00  
1
3
0
0
3  
2
4
0
0

22.00
24 00

42 00
44 00
50.00

750
150
9.00

TOO 1 0  in I  plastic lib. car&
115 DO 1 1 0 5
125.00 t 4 1 5

..:IcK iNG DISK BOXES

5 Its' HOLDS 5 3
5114 HOLDS r00 •
3 1/2
- 
H
O
L
D
S  
4
8
.

3 !fr  HOLDS 1 0  -
M V O HOLDS 00 T or 13 3 •r2
-
1

1 .
1
5
9,11
795

95
55

nr ifOr i iT A C C E S S OR IE S ;

5 Utie DISK ROMPER M u t e s  your
diet orgulty en 4 single aided give) 1 9 5
DISK CLEANING ICI'S I  Inas n e n
-
s a r s o r i e
type -  protect your r ituals airflows
s i tg DCA" 3 1 1 5
3 t r r  OC.x  4 8 0
sT / /  AMSTRAD ?VS To
coir R ofecs  PRiNTER LEAD:2m) 1.118
ST To RS232 MODEM LEAD 12 m) S t e
BATTERY POWERED APM-VAG
tor koyboarde pretest etc. 1 1 0

outcKSNOT 0•• im iNetr ich)  P ress '  113

Sal wile lOr more intormaeon. Dotards SIC. boyable to STORY SOFT. ;Imerrsallenal onset mid 10%
inerrant& In pounce rimming by tank Salt er n l  rnanky order. Write lor ga te  in sny Drier currency)

ACCESS MASTERCARD I EUROCARD 1 VISA accepted
CREDIT CARD ORDER LINE •  0279  89109

NO HIDDEN EXTRAS •  WHAT YOU SEE IS WHAT YOU PAY
11 C R OWN  CLOSE. S HE E RING, B IS HOP ' S  S TORTFORD, HE RTS , C M 2 2  700X



STACK COMPUTER PRODUCTS
C64 C128 128D

SWITCHABLE
4 SLOT
MOTHERBOARD

•  USE COMPATiLE
CARTRIDGES TOGETHER

•  MODEM VERsioN AVAILABLE11540 15411550 1570

•  Use  twi rl  sode l s i n g l e
side d  d rive l

1540 1541 1550 1570 1571 1280

A •  10  SUPER DISKS
IN LIBRARY CASE DSDD

B •  I D  HIGH QUALITY IN
POLYTHENE BAG11520 PRINTER/PLOTTER

PACK OF 4 PENS
BLACK, RED, BLUE,
GREEN.

1 NEW PRODUCT

CENTRONICS,t64
INTERFACE INCLUDING
8K BUFFER
CENTRONICS INtCOM
SERIAL OUT

VIC MODULATOR

•  HEW
UNIQUE

SWITCHING
SYSTEM

HALVE N U  COSTS

USE MAIO *
ON WA, MAITIA0

ET
-

•  64 POWER SUPPLY E 2 6  95

•  CIO POwER SuPPtY 122 00
•  +4 PowER SUPPLY E 2 8  98

•  128 POWER SUPPLY  E 5 2  44

C64128 128D VIC2O

•  DRAW ACCLWAIRY
•  soFTwARE *  10 GAMES
•  TAPE &DISK
•  PRINT PICTURES

MAGIC DISK
Fix 15411570
SPEED &
ALIGNMENT
SIMPLY

ALIGN & CLEAN
ALL CBM TAPE
DECKS ON ALL
CBM'S SIMPLY

HIGH
QUALITY
RIBBONS

•  W S W  3 . 5 4
•  M  P5802 3 . 9 3
•  M  P5803 3 . 9 2
•  1525 3 . 3 5
•  1526 3 . 9 3
•  DP51101 1 . 5 2
•  M X
,
F X 8
0  
3
.
7
1
1

ALL OTHERS AVAILABLE

ALL CBM'S

PRINTER
SUFFER

•  ALL CBM COMPUTERS
•  ALL CBM PRINTERS
•  64K BUFFER E 9 0
•  32K BUFFER E 7 0

IEEE
486
cam
SERIAL

CENIRONICS

05232

CPA
USER POR7

IEEE

33032

3900D
A0031
32032
10206
36000
K0209

•  la  RAM PACK

Ctityl
SERIAL

3900
A0031
9206.1Assa
92065
ACOGe
moo
A0031

VIC 20
•  4 SLOT

MOTHERBOARD
SWITCHABLE

•  3.16K RAM PACK E 3 4  95

•  3 1
,
1 6 ;
3 2 K 
R
A
M  
P
A
C
K   
E
4
9  
9
5

d o

C64 128128D VIC2O

STACK MOUSE
•  JOYSTICK.MOUSE

•  kV AXIS LOCK •  &WISH MADE
•  OD% CBM COMPATIBLE

5'4'  LOCKABLE DISK
STORAGE BOXES WITH RIGID
INDEX SEPARATORS

553320
t' tits

to
FROSTERED•SLACK TRIMMED

ANTI-STATIC FIRE RETARDANT
• 4 2 0
,
1 6
;Nut 4
128
1280c2NleacNI531
1541.1570
1571
MPS4101
17e1

1.75
3.75

ENO
4,50
130

2.00
2.00
3.00
COO

C64 1 2 8

I E E E
,
R5 2 3
2  
—  
C o
t t

•  USE 4 0 4 0
,
8 0 5 0  
D I S K
S

ON 64128
•  BI-DI R5232

(IEEE LEAD E18)

CENTRONICS

211054

RS232

38300

96130
A0031

82064

06120

A0012

cam
USER PORT

AD003
AD343

A0012

INTERFACE MODEL-NUMBER-FINDER CHART
C64 128  128D

REVS

1 ANALOGUE
• 111".N.1.11441441114444111
00s
oN
YSTICK /

FU LL M
:
O T I O N
•  SUPERB FOR SIMULATIONS

ALL CBM'S

•  M r % CBIA COMPATIBLE
•  COUNTER
•  RECORD LIGHT
•  C16'.4 AOAPEOR E2 EXTRA

C64 1 2 8
1
s  I N  
6 4  
M O
D E

•  EXPERT WITH ESM E 2 9 . 9 5
•  FINAL CART II E 2 9 . 9 5
•  FREEZE MACHINE E 2 9 . 9 5
•  ACTION REPLAY III E 2 9 . 9 5

WE WILL ALWAYS SUPPLY THE LATEST
VERSIONS

C64128 +41/1C20C12110
FULL $232

INDI INTERFACE

•  tv• Awe rli•
•  •Althet•
•  sAAOINM
•  0
-
1 4
1 1  
C
O
A
A
P
A
•
l
•

•  CONNECT ANY 64128
•  SE N O
,
R E C E  
I V E
CABLES

•  DISK PRINTER ......  E4,75

•  TV LEAD E 1 . 7 5

•  USER PORT
CENTRONICS E l  13.00

•  AMIGA 500
PRINTER £ 1 8 . 0 0

•  SERIAL SPLITTER 17 25

•  RS232 (2 metres)E15.00

C64 1 2 8

•  ARROW + BI I
•  HIGH SPEED CASSETTE
•  /4 C  M O N
,
T O R
•  ASSEMBLE R.DISASSEMBLER

•  SUPER HELP £12
•  20 BASIC COMMANDS
•  A554I45LE&DISASSEMBLER
•  MONITOR A D 0  5 SUPPORT

•  BLITZ COMPILER EIS
•  RUNS BASIC MUCH FASTER
•  ACCEPTS EXTENSIONS
•  SIMPLE OPERAIVN

FREE 40 PAGE
CATALOGUE
AVAILABLE

ON REQUEST
PRICES INCLUDE

VAT
P&P El .90 U.K.

(FREE OVER E20)
OVERSEAS E3.00

C64 C128 1280

NEOS MOUSE & CHEESE
•  TAPE E24.95
•  DISK E29 95

64128 +4C16111C20128D

ONVERSAL
CENT C I  Mille /AC(

• 1-isAA Clow
CCAOP

• PLILI.
GSAAPHCA
12.1 o ar
M A T .
•••OERS

• ME 1 * i
ON PUS A

• C• AJNA RE •  It- NSA

64 128 128D V 2 0
RESET SWITCH

•  ,
Y P
E
O
Y N
I E
i t

•  P RNl i a
• PLOIIER

RESET & POKE
USER PORT TYPE

•  DISK CLEANER_ •  • E7 50

•  COPY HOLDER._ . .  5  90

•  MONITOR SWIVEL i2 "...
-   E 1 3  
B O•  MONITO9 SWIVEL le  E 1 7 . 2 5

•  SURGE PROTECTOR E 2 2  00

• LO-LINE CASE E l  9 95

• 1525 PAPER E 2 3  SO

•  C160 + 4 CASSETTE ADAPTOR E3 .7 5

•  Cla
,  •  
4  
J O
Y S
T I
C
K  
A
D
A
P
T
O
R  
0
_
7
5

MEEDMORE
(Distribution) LIMITED
28 Farriers Way
Netherton
Merseyside L30 4XL
Tel: 051-521 2202

and •

•



please contact this address for prices and availability.
The Disk

These programs are available on disk.

READERS SERVICE
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computer keyboard just finished a marathon typing session
entering one of the superb programmes from Your Commodore
Your fingers reach for the keyboard and press the letters R,
U and N . You press RETURN, si t back and nothing
happens.

Everyone has probably faced this problem. When it does
happen it's a matter o f 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 bug slips through unnoticed.

The Your Commodore Software Service makes available
all of the programmes from each issue on both cassette and
disk at a price of E6.00 for disk and £4.00 for cassette. None of
the documentation for the programmes is supplied with the
software since i t is all available in the relevant magazine.
Should you not have the magazine then back issues are
available from the following address:

INFONET L TD , 5  River Park Estate, Berkhamsted,
Herts HP4 1HL.
TEL: (0447) 7661/4.

Programmes 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 programmes much easier.
Unfortunately at the moment we cannot duplicate C16 and
Plus/4 cassettes. However programmes for these machines
will be available on the disk.

What programmes 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
programmes 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.

Please Note

JUNE 1987

JULY 1987

Software
for Sale

I f  you think that one of our programmes looks very interesting, but you can't
afford the time to type i t in then our software service will help you out.

YOUR COMMODORE october 1987
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Since the programs supplied on cassette are total working
versions of the program, we do not put disk-only programmes
on tape. There is no sense in placing a program that expects
to be reading from disk on to tape.

MAY 1987,
LOWER CASE GRAPHICS -  Using lower case text on
your C16 and Plus/4 graphics screen. (On disk only).
C16 CHARACTER EDITOR - A powerful character editor
for the C16 and Plus/4. (On disk only).
EVERYMAN'S GUIDE TO GRAPHICS -  A ll o f  the
programmes from this fascinating article.
C64 SPRITE EDITOR -  A comprehensive sprite editor for
the C64. Available for both disk and tape.
CEDIT 64 -  A  character editor with no fewer than 44
different commands. (Available for tape and disk.)
ORDER CODE
DISK YDMAY87 £6.00 TAPE YCMAY87 £4.00

DUAL PROGRAMMING Have two programmes in your
Plus/4's memory at once. (On disk only.)
EMULATOR 64 -  Machine code single stepper for the C64.
SMART LISTER -  Make your listings smarter and neater
with this program. (C64)
PROCEDURES - Easier programming for the C64 with this
program.
C64 SOURCE GENERATOR - A powerful disassembler for
the CM.
LIST ENHANCER -  Improve the LIST command of your
C64.
ANALYSER -  A machine code debugger for the C128.
ORDER CODE
DISK YDJUN87 £6.00
TAPE YCJUN87 £4.00

UTILITY COMMANDS —  This provides many vital
commands missing from Basic 7.0 on the 128.
PLUS/4 AND C64 CRUNCHER —  Speed up your
programmes with these handy utilities.



ORDER CODE
DISK YDJULY87 i6•00
TAPE: YCJULY87 E4.00

NAME CITY TAPE/DISK ORDER CODE PRICE

OCTOBER '87 TAPE (E.4.00) YC OCT 87

OCTOBER '87 DISK (L6.00) YD OCT 87

OVERSEAS POST El

TOTAL

READERS SERVICE

PROGRAMMABLE FUNCTION KEYS —  A  utility to
make more use of the function keys on the CM.
DISKIT 5 — A handy routine to convert memory to data
statements on the C64. (Disk only.)
ARCADE ACTION — Get those sprites with these handy
arcade routines on the C64.
CROSS REFERENCE — This program helps you sort out
your variables on the CM.
SUICIDE RUN A  fast and stimulating game for the C64.

AUGUST 1987

DISKIT 6 —  Fast file copier for disk users. (C64 -  disk
only.)
SCREEN MAKER —  Design tex t and low-res graphic
screens with ease. (C64).
SCREEN DUMP — A Hi-Res screen dump for the C64 plus
MPS801 printer.
NUMBER BASE TUTOR —  A C64 educational program
helping with tuition of  number bases other than 10.
C16 SPRITE — Does your C16 lack something? Then add
sprites with this useful utility . For C16 and Plus/4, available
on disk only.
WINDOWS — A text window system for the C64.

ORDER FORM P LE A S E  COMPLETE IN BLOCK CAPITALS

Order Codes
DISK YDAUG87 1:6.00
TAPE YCAUG87 £4.00

SEPTEMBER 1987

DISKIT 7 -  Copy your disk programmes to turbo tape with
ease. (CM -  disk only.)
PLUS/4 ANIMATED GRAPHICS -  High-Res Animation
for Plus/4 owners. (Disk only.)
SMOOTH VERTICAL SCROLLER -  Professional titling
for video owners. (CM)

ORDER CODE
DISK YDSEP87 E6.00
TAPE YCSEP87 E4.00

SPEEDY ASSEMBLER
Your Commodore's own assembler as used in our Byting
into the 6510 series, complete with manual..

YSPASSD E9.95•

YSPASSC 0.95.

Cassettes or disks are available from March 1986. Please
ring t h e  editor ial offi c e (01-437-0626) f o r  details  o f
these.

NAME

ADDRESS

POSTCODE

I enclose a cheque/postal order for E  m a d e  payable to ARGUS SPECIALIST
PUBLICATIONS LTD.
All orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HEATS HP2 713H.
Please allow 28 days for delivery.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Tech Troubles

Dear Tim,
1 have a  Commodore 128 and 1571
disk dr iv e. A f t e r  what  I ' v e  heard
recently, just how safe is it to use the
back o f  t he  dis k ,  especially w i t h
programmes like Superbase?
Raymond North, Blackpool.

Hi Raymond,
The 1571 has certainly received its fair
share o f  criticism over the past few
months. In essence, the problem with
it, is that under certain circumstances,
files that use the second side of the disk
can become trashed. This trashing will
ONLY oc c ur  under  the  fo llow ing
specific conditions:

Either one RELative fi le and one
SEQuential fi le  i s  open o r  three
SEQuential fi les are open. O f course,
one of those files must be on side two!

What happens  t o  y o u r  new ly
opened fi le on side two is basically this.
After 1000 o r  s o bytes have been
written to the fi le, corruption of  data
WILL occur. The resulting fi le w il l
contain only up to seven blocks ofdata
regardless of how much was written. If
you then C O LLEC T  (validate) the
disk, the block count no longer adds
up to 1328.

ICPLIG member Greg Perry from
Aus tralia r ec ent ly  p r ov ided  t h e
following pr ogr am w h ic h  demon-
strates the problem.

PROGRAM: 1 5 7 1  BUG  DEMC

100 REM " * "  DEMO O F 1 5 7 1  BUG   "
110 REM " "  CREATE RE LATI V E  F I L E
TO F I L L  S I D E  1  "
0120 DO P E N# 2 , "MAI N F I L E " , L 2 5 4 : G O S

UB 1 2 0

M A I L

I f  you have any technical problems, write
to our agony uncle, Tim Arnot who will do

his best to help.
By Thn Arnot

130 P R I N T "P LE AS E  W AI T -  CRE AT1N
5 RE LATI V E  F I L E "
140 R N 7 1 0 : 6 O S U B  2 6 0 : RE M  P O S I TI O
N RECORD
150 P R I N T# 2 , "E N D  RECORD"
IGO REM " ' I  W RI TE  SOME RECORDS T
0 F I L E  " "
170 FO R R N - 1  T O  4 0
180 P R I N T  "W RI TI NG  RECORD $4";RN
ISO GOSUB 3 9 0 : RE M  P O S I TI O N RECOR

200 P R I N T * 2 , " T H I S  I S  RECORD St";IR

210  NE X T RN:DCLO S E
220  REM " "  DEMONSTRATION O F E RR
OR
230 CO P E N#3 , "BAD F I L E  S I D E  2 " , W
240  I F  O5....63 THE N OCLOSE:SCRATCX

"BAD"":GOSUB 4 2 0 : 6 O TO  2 3 0
250  OUPEN4* 2,"MAIN F I L E "
260  FO R RN...1 T O  4 0
270 P R I N T  "RE ADI NG  RECORD # " ; R N
280 GOSUB 3 6 0 . RE M  P O S I TI O N RECOR

260  REM " a "  RE AD FROM RE L F I L E  A
ND W RI TE  TO  S E D F I L E  " "
300 1 NP UT# 2 , AS :P RI NTA$
310 P R I N T S 3 , " T H I S  I S  A  COPY O F R
ECORD 4 4 " ; R N ; " " : A 5
320 NE X T RN:DCLO SE
330 REM  "  NOW READ BACK THE  ME
SS WE CREATED
340  DO P E N#2, "BAD F I L E  S I D E  2 "
350 I - 0 :  D O  U N T I L  S T ( > 0 : I I - 4 - 2
39e INPur4$2,ns,PRINT I,ns

LOOP:DCLOSE:END
360 REM " "  P O S I TI O N RE LATI V E  F l
LE
380 RECO RD02, CRN):G O SUB 4 2 0
400  RE CO RD# 2 , (RN)
410  REM " "  CHECK D I S K  ERROR " "
9 2 0  I F  DS < 2 0  O R 135. .50 THE N RETUR

920  P R I NT " D I S K  E RRO R";DS $
440  DCLO SE:END

Run t h e  program o n  a  newly
formatted disk. A relative file is set up.
fi lling all of  side one and part o f  side
two. The fi rs t 40  records are then
written. T o demonstrate the bug, we
open a SEQuential fi le and copy the
contents of the first 40 records into it.
The resulting fi le is corrupt. You will
see that most o f  the information we
copied i s  miss ing. I f  y ou  C O PY
"BADF ILE S I D E  2 "  T O  " AN O -
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THER". y o u  w i l l  s ee something
curious — the fi le is  now only  two
blocks long!

This pr ob lem w i l l  oc c ur  w i t h
Superbase, and any other application
that has more than one fi le open at
once. Program loading and saving is
perfectly alr ight. as there is only  one
file open. Keeping to side one is also
perfectly safe.

There are new ROMs on the way,
but they  have been held up by  the
release of the new I28D. Commodore
should be able t o  supply them 'real
soon now'( !) , so i f  in doubt, hassle
them. The cost is yet to be announced.

Dear Tim,
I own an old 4032 PET and 4040 disk
drive. I  recently bought a Plus /4 and
1551 disk drive. My problem is this. If 1
save a program on the PET, I can load
it on the Plus/4, but it' I save it on the
Plus/4,1 can't load it back on the PET

Can you help me?
James McHenery, Aberdeen.

Hi James,
The reason for this is that the LOAD
command behaves slightly differently
on the PET compared with the later
Commodore computers. On the Plus
/4 (or CM, Cl28 etc), when you type
LOAD ",A NY PROG", 8 the program
is loaded into memory, starting at a
place known as the 's tart o f  Basic'.
This i s  t h e  p lac e  w he r e  Bas ic
programmes are stored, and it  varies
from mac h ine  t o  mac hine.  F o r
instance, on the PET it is $0401, on the
64 it is $0801, the 128 is $ IC° I, and on
the Plus/4 it is $1001.

Additionally , the 128 and Plus/4



ng
bvo

ith
on
at
Is

,
n
e
lso

he
ire
cal
sic

isk
nd
If I
ad
he
ET

tly
ter
!us
r p e

1 M

t a
IC'.
sic
:ies
or
:he
on

Ems

014 1101114E11 ..'AMPiAE ,  I  19
C1.
11 
&  
P
A
S
T
E  
0
4
1
3
4
4  
0  
P
R
O
C
E
S
S
O
R
1   
2
1
1
9

STRIKE  . 2 1 5
NEW CONSULTANT (DATA MANAGER). _ _ O n RASH , .   . . .  1115
PRACTAETLE 04 (OATAIIASE/   1 1 1 1
SWIFT SPREADSHEET 14  2 1 9 9 COMPILATION

EIRSTWORD 64 oraolo PROCESSOR). .4341114
ACCOLADE COLLECTION 8 1 5

SUPERBASE 84 KONAMIS COIN OP HITS   1 1 5 8  I t  115
SUPERSCRIPT 64.  4 4 1 5 10 COMPUTER HITS   1 1 5 1 12 15
EASY SCRIPT  0 0 1 9

C131 UTILITIES
C121 BASIC COMPILER . , . , . .  3 6  50

HIT PAK
rIVE STAR GAMES 1 5 1  11 95I

S
O

THEY SOLD A MILLION III
MOW GAMES 111  L I  12 DSDBASE II   1 0 1  50

MICRO CLERK I COMPLETE POPULAR 11391
ACCOUNTING)   a l l  99

NEW PAPERCLIP (WORD PROCESSOR: 41 19
ELITE
—F 1 1 5FIST II   8 9 9

2 50
3,50

OXFORD PASCAL  4 1 5 0 RANA RAMA . , . . . .  . . . . . . . . . . .  , . 7  95 305
SWIFT SPREADSHEET 128   7 1 1 9 VET ROEROSS . . . . . . . . . . .  . . . . „  7  10 3.99
SUPERSCRIPT 128  1 1 5 9 5 ARMY MOVES   7

.
9 9

356
KRAKDUT    1 1 6 119

CS4 KR triEvelnua. T a m  elet
ART STUDIO . . . .  —  . . . . . . . . . .  1125 IS  45.

HYDROFOOL
KINETIC   T A B TA

7.1,5
599

4 7 5 4 EN DUROPACER  1 1 5 311
CASEP BASK   1 3 . 9 1  1191 Aur vitEDEASEPim MONTY  2 1 5 399
LASER COMPILER . , .
MINI OFFICE II  •  . . .  1 1 , 5 0  2151
PRINT SHOP  1 5 1 0  13
7 9
9
1
0

DUILUILLUSTRATOR ,    1 1 1 1  1199

SAMURAI TRILOGY , „  . . . .  . . . . . . .  I I I
INDOOR SPORTS 7 9 5
PAPERBOY .
TOMAHAWK  1 1 1 195

350
350

50
305

850
2 
S
Y
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C  
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S
S
E
M
B
L
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R    
1
2
9
9

SHORTCIACUIt   7 , 9 5 I be
PS O M
-
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U  
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R E   
2
9
.
9
9

FUTURE KNIGHT'   1 1 1 5 3.515
180 EMULATOR   1 0 . 0 9 ESCAPE FROM SINGES CASTLE . — l i b 206

l
c 
L
K

3.50T r  le 01111E1 L
a
t
i
a
•
G
P
I
4
T
A
B
F
A
I .

00 E  7 1 5 3 .
5
0

SHADOW SGAIMER   7 .
5 6  1 1 . 5 0

HEARTLAND 355FALCONS 15 THE LAST NINIA  1 1 1 3,50
. . . . . . . . . .  715 1150 BLOOD PC GUTS   1 5 8 2

9
5

BARBARiAN  1 1 1  I I  11 GAUNTLET   7 1 1 3541
WIZBAL I     7 . 1 5  I I %
SHADOWS OF MURDER   1 . 1 5  M K TO

N
A L
L
FI I
E s
E
R
O
P  
T
H
E  
Y
E
A
R    
1
.
1
1

FOOTBALLER AFIsAc   t e e
3 50
$ be

EXEC LEADERBOARD  I I I  9399 TRIVIAL PURSUIT . . . . . .  . .  1 3  50 IND
MAGMAY   7 1 5  1 1
9 5

YOUNG PLATERS . . . . . . . . .  1 3  50 150
WONDERBOY   1 1 9  1399 RAP BOOMER . . . :  . . . . . .  1 3  50 551
FOOTBALL G
E L    
I
L
K  
1
3
5
1 ]

ACE OF ACES   7 . 0 9 758
COBRA   .  1.15 I 95

TOP TEl lettelt
MILK RACE ag JAILBREAK   1 . 1 5

GUNSHIP   .  .  1211
350
999

SAIL 1 . 9 1 1 50
BMX SIMULATOR
PIPE CONTROL ea

ag
AWILIEENAKSTH.1111
SILENT SERVICE . .  . . .    7 1 1 a

l 
5
5
0
0

OFNARIUS 19
„

METRECI1OSS   .  1.9a 350
THUNDERBOLT 19 KILLED UNTIL DEAD 1 . 1 0
SUPER ROBIN HOOD 11

... . .
DEADLINE   ?
N
o
m

will move the start of Basic up to $4001
if a high resolution graphics bitmap
screen has been created (the s i g n s
indic ate t h e  addres s es  a r e  i n
hexadecimal, or base 16).

The impor tant th ing to  grasp is
that these computers will always load
to the start of  Basic, no matter where it
is T h e  P E T  L O A D  command is
different, i n  t ha t  i t  loads  t o  t h e
absolute address f r o m  wh ic h  t h e
program was saved, in the case of the
Plus /4. 81001. ( If you enter the PET's
monitor by typing SYS 4, you can see
the program using the command M
1000 2000. whic h w i l l  display  the
relevant portion of  memory.)

In fact, LO AD "ANYPROG"8 on
the P E T  i s  exac tly  equivalent t o
LOAD " A N  YPROG",8, I o n  t h e
Plus/4. I n  or der  t o  see a  Plus /4
program on a PET, you will have to
move the start o f  Basic up to 81001.
This c a n  b e  achieved b y  t y p ing
POKE40,1: POKE 41,16:NEW before
loading the program. An alternative, if
you have access to a disk monitor is to
change t he  fi rs t t w o  bytes o f  the
program fi le to $01 04.

DISCOUNT SOFTWARE
COMMODORE 64, 128 & AMIGAS NOW AVAILABLE

SOFTWARE mattADLE FOB AMIGA AMSTRAD ELECTRON SPECTRUM
PIKE INN. P&P FOR ORDERS OVER t 7 oo UNDER E5 00 A00 500

CHEQUES & POSTAL ORDERS 1'0
CROWN SOFTWARE

47 CROWN DRIVE. SPALDING I  INCS TEL 0775 69058

M A I L

Dear Tim,
am moving to America in the near

future and I  have a Commodore 64,
and want to take it with me. Because
the voltages are different. I know I will
have to buy a new power pack, but is it
alright to plug the 64 into a TV?
Keith Harrison. Kidderminster.

Hi Keith,
The short answer to your question is
no. You are correct in saying that the
mains supply is  different — here we
have 240 volts  a t  5 0  H z ,  and i n
America, they have 110 volts at Hz.
Thus i f  you try  to plug your 64 in, it
will no t  work . However, a  suitable
transformer could be bought out there.

The essential problem is one of TV
standards. Even if you could get the 64
to function, American TV sets simply
do not  lik e the sort o f  signals that
British TV sets thrive on. I will explain.

In Europe (except France), we use
a TV standard known as PAL (Phase
Alternate Line). This sends a little dot
of' light across the screen 625 times,

YOUR COMMODORE october 1987
101

each crossing s lightly  below the last,
until i t  reaches the bottom. This  is
known as scanning, and the little dot is
called a raster. Each complete scan of
the pic ture i s  completed i n  1 / 5 0
second. Thus, our T V sets receive 50
complete p ic tu r es  i n  a  s ec ond
(actually, that is a slight simplification,
but it  will do).

In America, (and Russia) they use a
system called NTSC (North American
Television Standards Committee, o r
better known as Never Twice the Same
Colour — if  you've ever seen American
sit-corns you'll know why!). This only
has 525 lines in each picture, and the
pictures are transmitted 60 times per
second. T h e r e  a r e  a l s o  o t h e r
differences t o  d o  w i t h  things  l ik e
phase, but that gets complicated.

Thus, y our  64 puts out 625 line
PAL and your TV will want 525 line
NTSC, and ne'er the twain shall meet.
Of course it is possible to convert one
to the other, but  on a conservative
estimate, a  box  to  do that w ill cost
something over ten grand. Sell your 64
and buy another out there. It's cheaper
and much less hassle!

ACCOUNTS & PAYROLL
ACCOUNTS SOFTWARE t o  suit various
applications from E49 + VAT to M O +  VAT.
Including invoicing t o  your  own design,
sales ledger, stock control, purchase and

nominal ledgers.
PAYROLL SOFTWARE —  E80 +  VAT,
including SSP, SMP and new N I  rules,

easy to use and very comprehensive.
Available on approval fo r  Commdore 64,
128, P lu s  4 ,  8000 Ser ies e tc.  a n d  a l l

Commodore disk drives and Enhancer.
So f tware  a l s o  a v a i l a b l e  f o r  I B M

Compatibles.

3(Via discounts until the end of October 1987

E. A. SOFTWARE
Dept VC, 62 High Street,

Evesham, Worcs
WR
-
11  
4
H
G

Tel: 0386 49339
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listings are free of those horrible little
black blobs which send you searching
around the keyboard fo r a  suitable
graphic symbol. You may also have
noticed the funny numbers by the side
of each line of the listing. Fret no more,
it's all part of our easy entry aid.

Instead of those nasty graphics and
rows o f  countless spaces in PRINT
statements and strings we use a special
coding system. T h e  co d e , o r
mnemonic, i s  always contained i n
square brackets and you'll soon learn
to decipher their meanings.

For example, [SA] would mean
type in a Shifted A, or an ace of spades
in layman's terms, and [SA101 would
mean a row of ten of these symbols.

[S+21 means hold down the shift
key and press the plus key twice. I t
doesn't take a great leap o f logic to
realise that [C-1-21 means exactly the
same thing except that the Commo-
dore key (bottom left of the keyboard)
is held down instead of the shift key.

If more than two spaces appear in a
statement then this will be printed as
[SPC4] o r ,  exceptionally, [SSPC4].
Translated into English this means
press the spacebar four times or in the
latter case hold the shift key down
while you do it.

A string of special characters could
appear as:
[CTRL N ,  DOWN2,LEFT5,BLUE,
F3,C31

This would be achieved by holding

Easy Entry C64 CIO

Listings
Get i t right first time with our deluxe program system

for the C64.

down the CTRL key as you press N.
press the cursor key down twice, the
cursor left key five times, press the key
marked BLUE while holding down the
CTRL key, press the F3  key and,
finally hold the Commodore key down
while pressing the number two key (C2
would o f course make the computer
print in brown).

Always remember that you should
only have a row of graphics characters
on your screen with no square brackets
and no commas, unless something like
this appears:
[SS],{C*1
In this case the two characters should
have a comma between them.

On rare occasions [REV T]  will
appear in  a  listing. This is a delete
symbol and is created by entering the
line up to this mnemonic. Then type a
closing quotation mark (SHIFT & 2)
and delete it. This gets the computer
out of quotes mode. Hold down CTRL
and press th e  number n ine ke y
(RVSON), type the relevant number of
reversed T's  and then hold down
CTRL and press zero (RVSOFF).
Next type another quotation mark and
delete it again. Now finish the line and
press RETURN.

A list of these special cases is given
in the table but remember that only
one o f these mnemonics will appear
outside of a PRINT string: the symbol
for pi. This may appear when its value
is needed in a calculation so this may
look something like:
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Ignore the square brackets and just
type i n  a  shifted upward pointing
arrow (ie. the pi symbol).

I
P
R
O
G
R
A
M
:  
E
T
•
T
•
N
T
A
X  
C
H
E
C
r
E
P

S R EM  S Y T A X  C H EC KER  -  E R r C  D OYL E

10 5 L - 1 0  , L N - 7 0  , 5 A - 4 9 1 5 2
20 FOR I . 00 TO 131.:CX0:FOR D - 0  TDis
no READ A r I F  A)255THENRRINT"NUMB
ER TO LARGE"il .N.C1.°10).5TOP
10 CX CX . AP DX E  5A. L. 16* D, A:NE X T

50 READ A l i r  A><CX THENPRINT"ERR
OR I N  LI NE ";LN. (1 . . 1 0 )S TO P
SO NEXT 1. :5Y5 49152:NEW
70 DATA 1 7 3 , 5 . 3 , 2 0 1 , 1 6 5 , 2 0 1 3 , 3 1 , 1
2 0 , 1 5 9 , 9 , 1 4 1 , 3 2 . 2 0 8 . 1 4 1 , 3 9 , 2 0 6 . 1
547
BO DATA 1 6 9 , 7 , 1 4 1 , 1 9 4 , 2 , 1 6 9 , 1 3 . 3
2 , 2 1 0 , 2 5 5 , 1 6 9 , 6 4 , 1 4 1 , 4 , 3 , 1 6 9 , 1 6 9

90 DATA 1 9 2 . 1 4 1 , S , 3 . 9 9 , 9 6 , 1 2 0 . 1 5
9 . 1 2 4 . 1 4 1 . 4 , 3 , 1 5 9 , 1 5 5 , 1 4 1 , 5 , 1 5 5 5

LOC DATA 9 . 1 5 9 , 1 4 , 1 4 1 , 1 3 4 . 2 , 1 4 1 ,32,20e,168.6,141,33..208,8e.96.15es
110 D AT A 3 2 , 1 2 9 , 1 E5 , 7 2 , 1 3 E1 , 7 2 , 1 5
2 , 7 2 , 1 5 2 , 0 . 1 5 5 . 2 0 , 1 3 3 , 2 5 4 , 1 5 5 , 2 1
,1747
120 DATA 24 , 101 , 254 . 193 , 254 . . 165 ,
0 , 2 , 2 4 0 , 1 9 , 6 9 , 2 5 4 , 1 3 3 , 2 5 4 , 2 3 2 , 1 8
9, 2346
130 DATA 0 , 2 , 2 4 0 , 0 , 2 4 , 1 0 1 , 2 5 4 , 1 3
3 , 2 6 4 , 2 3 2 , 2 0 8 , 2 3 3 , 1 6 9 , 1 , 1 4 1 , 1 3 4 ,
2134
140 DATA 2 , 1 6 2 , 2 S 4 , 7 4 , 7 4 . 7 4 . 7 4 , 3
2 , 1 5 6 , 1 9 2 , 3 2 , 2 1 0 , 2 5 5 , 1 6 5 , 2 5 4 , 4 1 ,
2054
150 DATA 1 5 . 3 2 , 1 5 5 . 1 9 2 . 3 2 , 2 1 0 , 2 5
5 , 1 6 9 , 1 9 , 3 2 , 2 1 0 , 2 5 5 , 1 6 9 , 1 3 , 9 2 , 2 1
0 , 1 9 9 5150 DATA 265.1e9.7,241,134,2,104
, 166 . 104 . / 70 . 104 , 95 , 24 , 105 . 413 , 20
1.1632
170 DATA 5 8 , 1 6 , 1 , 9 6 , 2 4 . 1 0 5 , 7 , 9 6 ,
0 , 0 . 0 , 0 , 0 , 0 , 0 , 0 , 4 0 3

by Eric Doyle



Checksum Program

The hexadecimal numbers appearing
in a column to the left o f the listing
should n o t  be  typed i n  w i th  the
program. These are merely checksum
values and are there to help you get
each line right. Don't worry i f  you
don't understand th e  hexadecimal
system, as long as you can compare
two characters on the screen with the
corresponding two characters in the
magazine yo u  ca n  use  o u r  l i ne
checking program.

Type in the Checksum Program,
make sure that you've not made any
mistakes and save i t to  tape or disk

Easy Entry C64 1111

Mnemonic

[RIGHT]

[LEFT]

[DOWN]

[UP]

[F11

[F2]

[F3]

[F4]

[F5]

[F6]

[F7]

[F8]

[HOME]

[CLR]

I RVSON I

[RVSOFFI

Sy mbol

•
II

SI .
S
E

:r arz

41,1
741

HEE
mrim

Keypress
CRSR left/right

SHIFT & CRSR left/right

CRSR up/down

SHIFT & CRSR up/clown

fl key

SHIFT & fl  key

13 key

SHIFT & f3 key

f5 key

SHIFT & f5 key

f7 key

SHIFT & 17 key

CL R/HOME

SHIFT & CLR/HOME

CTRL & 9

CTRL & 0

immediately because i t  will be used
with most o f the present and future
listings a p p e a r i n g  i n  Y o u r
Commodore.

At the start o f each programming
session, load Checksum and run i t.
The screen will turn brown with yellow
characters and each time you type in a
line and press the RETURN key a
number will appear on the screen in
white. This should be the same as the
corresponding value in the magazine.

I f  the two values don't relate to one
another, you have not copied the line
exactly as printed so go back and check
each character carefully. When you
find the error simply correct i t and
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press RETURN again.
I f  you want to turn off the checker

simply type SYS49152 and the screen
will return to the familiar blue colours.
You can then do whatever it was you
wanted to do and if this doesn't use the
area where Checksum lies you can go
back t o  i t  w i th  th e  same SYS
command.

No system is foolproof but the
chances o f two errors cancelling one
another out are so remote that we
believe our listings are more reliable
than any other magazine in the world.
So get typing!

Mnemonic

[BLACK]

[WHITE]

[RED]

[CYAN]

[PURPLE]

[GREEN]

I BUIE]

[YELLOW]

[POUND]

[ LA RROW]

(UPARROW

[PI]

I INST]

[REV 1]

[Cletter]

[Sletter]

•• • • • •

SSS:
r  •

Keypress
CTRL & I

CTRL & 2.

CTRL & 3

CTRL az 4

CTRL & 5

CTRL & 6

CTRL & 7

CTRL &

SHIFT &

SHIFT & INST/DEL

see text

CBM + letter

SHIFT + letter



Repairs
Guide

C A L L

SPEC TR U M 114 inc. - Free Game ELECTRON £19 Inc_
C64 E22 inc. -  Free Game AMSTRAD 464 E32 Inc_
C16 El& Inc.

Commodore 4

Free Game
viC20, C.4 E22 inc. C & N CASSETTE UNITS £19 inc.
BBC E32 inc. C64 P.S.U. for sale E20 inc.

Commodore 64 E20.00
1541 Logic  Fault 120.130
1541 Alignment 116.00
CBM Modem E14.00
Commodore C16 El 5.00
Commodore 4 115.00
Commodore 128 E30.00

COMPUTER REPAIRS FIRST AID
FOR

Fixed Super Low Prices! TECHNOLOGY
Inclusive of parts, labour and VAT

J O N  W A T S O N
N

0 1  4  3  7  0 6 9 9

HAYES COMPUTER CENTRE
(AUTHORISED AMSTRAD DEALER)

1000 UXBRIDGE RD. HAVES MIDDX.
U84 ORL T e l _  01-573 2726

24 HIT answering service,
Quick turnaround

We specialise in  ALL  makes o f  computer repairs
* B B C ' s  •  E lec t ron  *  Co mmo d o re  -
spectrums O L  *  A ms t rad  inc lud ing
PC1512's *  Disc  Drives *  Printers *  Monitors

etc.
We also sell spares fOr Commodore. OL  & Spectrum

Ma') orders by phone. Acce ss a  Orsa accepted

1 week turnround F r e e  collect ion/delivery available for local area
* INTRODUCTORY OFFERS *

ReaSe enclose payment with  flom -  3  mchnth warranty on repair. Please encase adrert worn reps.!
W.T.S. ELECTRONICS

5-9 Port land Road, Luton, Beds LU4 SAT. Tel!  0582 458375. Telex: 265E71

CROYDON COMPUTER
CENTRE

29 Brigstock Road, Thornton Heath,
Surrey. CR4 7,1,1 T e l !  01 683 2646

COMPUTER SERVICING
lEsrd  since 1979)

We repair — on the premises — quick
turn round

*  Commodore & Spectrum
*  BBC & Elec tron (Approved Service Centre)
* Ams trad & Torch (Approved Service Centre)

*  Dis c  Drives. Printers. Monitors
Mail Orders by phone Access & Visa accepted

FAST COMPUTER
REPAIR CENTRE —

LONDON
*  Commodore,  BBC Mic ro

Spectrum, Amstrad. Atari, IBM 4
Others

*  We sell a wide range of spares
PHONE 01-863 7166

PROMPT ELECTRONICS
Unit 4, 15 Springfi eld Road.
Harrow, Middx. HA5 1OF

Entrance in  AtnetSPdM Road

r n m
P
s  
I T
T  
c
s
c
P
P
R
S

L U I S  L A I L \  N I _  1
BUSINESS SYSTEMS H O M E  COMPUTERS

AMSTRA3 - APPLE- ATARi - BBC - COMMODORE -I BM  PC 5 - OSBORNE - EPSON - SINCLAIR SPECTRUM
SEtKOSNA

COMPUTERS -  FLOPPY D I SKS- PRINTERS UPGRADES -  MODIFICATIONS -

For further de ra ils phone
SLOUGH 21391 or  contact

N i t v
T R I
D E N
T  
E N
T E
R P
R I
S E
S  
L
T
D

Unit 2 Wont- wor th Indus tr ial  Court_ Goodwin  Road, B r i twe l t
S lough, Ber ko. S I 2  2E R.

FIELD SERVICE

SPECIALIST COMMODORE REPAIRS

All r epair s  car r ied o u t us ing the lates t d iagnos ti c s and  tes t equ ipm ent Th is enS ur es  a larder  r epa i r l o  y our  c om puter
per ipher al
When the fault  has been rect ified we  final test with  checksum diagnostics to  ensure any new components fittec
function correct ly.

There is no  extra charge for posting. All prices fu lly inclusive N o  Hidden Extras),
Other Commodore Home Computers and Peripherals repaired on request Do n 't  hesitate to phone:

I. Bateman Specialist Computer Repairs
Telephone: Corby (0536) 69454 24 hour answering service

HEATH COMPUTERS
& ELECTRONICS LTD.
We s pec ial is e in Co mmo d o r e

Repairs
Also BBC's

* FAST TURNAROUND *
* FIXED PRICE REPAIRS*
*  ALSO SEt S P A RE S

Tel: Birmingham (021) 771 3636

COMPUTER REPAIRS
SPECTRUM, COMMODORE.  AMSTRAD

ACORN B B C etc
Fixed charge repairs on all makes

Please ring for details:
MCE SERVICES

33 Albert Street,
Mansfield, Notts NG18 lEA

Tel: 0623 653512

FOR ALL GENUINE
COMMODORE S P A R E S
906114-01

1
E
9
8
.
9
9
5
5

6510
6526 CIA  1 9 . 5 0
6581 SID   1 1 1 1 5

D01226-01
E8.25901227-03

E l
r j

901225-01 E  O A N 1 N
8501   E 7 . 7 5

'NCt VAT & P&P
Telephone for more details:
(Amesbury) 0980 24599

SCOTTISH COMPUTER REPAIR CENTRE
FIRST CLASS REPAIRS AT FIXED PRICES
C64,..E26 S P E CTRUM E16  AMS TRAD CPC. . P0A

C16. 120 V I C  20/C+4,•122 E LE CTRO N BBC etc P O A
PRINTERS, MODEMS,  TV'S. VOLYS...P0A

Pick up & delivery service throughoUt Central Scot land
3 Month Guarantee on all repairs.

Enclose payment with order t o : S C R C
Unit  26A
Hawkslaw Traci. Est.
Leven, Fife. KY8 4LT

TRADE & COMMERCI AL ENQUIRIES WELCOME T e l :  0333 21487
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(including VAT) I E 1 1  w
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series bookings/discounts.
All advert isements in this section must  be prepaid
Advert isements are accepted subject to the terms and condit ions
printed on the advert isement rate card (available on request)

01-437 0699
Send your requirements to:
JON WATSON
ASP LTD, 1 GOLDEN SQUARE,
LONDON W1

SPECIAL OFFERS

SPECIAL OFFER
Commodore Plus 4, 64K computer,  disk drive, tape recorder,

built  in business software and games:
* *  only  * *  w i t h  monitor E 1 4 9 • 9 0

Pack Price E 9 9 . 9 5  w i t h  MPS801 printer E 2 4 9 • 9 0

THE COMPUTER DEPOT
205 Buchanan Street. G l a s g o w ,  Cl  2.12
041-332 3944 A C C E S S

01 437 0626
TERMS

CONDITIONS

CLASSIFIED ADVERTISING
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pons ibility  or h e  advertiser to ensure that the
twat insertion o f  every sweet is  published
conectey. and correcrions must be fl oored in

(or the  second insenion, oiherwise INC
publothers will nor accept any headily molter

any r educ tion. charges
All &Overusing soles are sublect ID Cove t' ,

ReaDI• IIIODS  C onc e r n ing  V A T
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order I 977
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D I S C O U N T  S O F T W A R E :
Latest l i t  es o r  CBM64/ 128 at
50% off 1311P ; SA  E To:  A.C),W
104 Hollywell Road, Lincoln. LN5
9B)(

PRINTER
SERVICES

FABRIC RIBBON CASSETTE RE.INKIND
Trial Offe r
-  E l  
p e r  
r i b
b o n

Post used Caaelttelle with payment be
ALADDINK IDept CMI 4  Hullo, CIaaCOMI.

Eyerne.Th. Berwidtahke T 0 I 4  CAP
T•l. 08907 50585

MAKE Y OUR COM M ODORE  EARN!

Yes. m ak  .ng m o r ey  bec om es  inc ideffl ai
when you know Cow Y our  M ic r os , i f only
you knew i i  a  gold mine. the s ire 5 make is
IRRELEVANT Mak  e the initial effor t NOW
by s ta r t i n g  y o r ,  o w n  H OM E  B A S E D
ROSINESS Rem em ber  y ou ' l l  nev er  g e l
r ich d igging s om eone erse's "Di tc h I t ' s
more rewarding than pray ing games  Th e
benefits are many and caned Full or part-
time. fo r  FREE pitfal ls  S  A.E.

HOME BASED BUSINESS
97 P ilion Place IVC131 K ing  and Queen Sr

Walwor th, London S E ' ? 1DR

RESULTS =
01 437 0699

FOR SALE

' N I L E  T R I A N G L E  TE L E V IS IONThe A m i ga  S pec lai ls is

*  FOR  A L L  Y OUR V IDE O A N D  A U D IO
VISUAL REQUIREMENTS

*  A5130 A ND A2030
•  FU L L  RA NGE  OF PERIPHERALS
* FU L L  RA NGE  OF S OFTWA RE
• R GB  CONVERTERS
*  TR A IN IN G COURSES

" J r  T R I A N G L E  TE LE V IS ION M I130 B r ook wood Rd
London SW18 SOD Te l  01-874 341A

ADVERTISE YOUR BUSINESS
vOLICOMMODORE

WARNING NOTICE'

SOFTWARE

TORNADO 64 (Tap.  to Tape Back-up)
A r ai labie fo r  th e  COm m odor e  64 a n d  128 164 m o d e l  -  Ta p e  v er s ion Only  C4.95p

B E IP R O I I  0- for s e r ac e r a ting  e r Ogr am i

Available fo r  th e  C o m m o d o r e  16. P lus /4 , c a m  84  A  128  -  Ta p e  E9.515 Dis k  E11.95

A B A CUS  S OFTWA R E  FR OM  R A M S OFT ( DIS K  ON L Y )
pa -  .  E24.95 C o d p a h  C - I 28 .   £ 3 4 . 9 5

COB OL C-64 , . . . . . .  . E 2 4 . 9 5  C O B O L  C - I2 6 . . . .  .  .   E 3 4  95
Char tpali 64 . .  . . . . .  E 2 4 . 9 5  C h a r tp a k  126 . . . .  . . . .  „   E 3 9 . 9 5
Super C  64  £ 4 4 . 9 5  S u p e r  C  12a   E 4 4 , 9 5
Video Basic   1 2 4 . 1 1 5  S u p e r  Pascal    £ 4 1 . 9 5

WE NOW STOCK A  SUPERB RANGE OF UT IL I TIES ,APPLICATIO PROGRAMS/BOOKS
FOR TH E  COM M ODORE  1 6 ,  P LUS /4 . C B M  6 4  A  1 2 8  FR OM  COM P A NIE S  L IK E
SUPERSOFT, A B A CUS . E T C  S E N D  FOR  FRE E  CA TA LOGUE . S TA TIN G WH IC i -

COM P UTE RiS I Y OU HAVE
Access orders  Only  ( NW Via a ) now ac c epted T E E  em s  4a5te  alter  l p fn  'Nes te.All pr ices quoted mctucte PAP in ( I .K .. other wis e add £2
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Roc hdale. Lanc as h i r e , 0111 5 R J .

GAMES

TESTiDEVELOP YOUR
MENTAL SKILLS

MIND EXPANDERS
?mprov e y o u r  p o w e r s  o f

deduction wilt ) R E A LBATTLESHIPS
Try your sk ill as an organiser onthe HANOI PANIC
Test y our concentrabon around

the INVISIBLE MAZE
Tape £3.45 SENIOR GAMES
Disk £3.95 12 Si. Bartholomews
EACH C l o s e ,  Kettering
C.W.O. N o r t h a n i s  NN15 5EF

SERVICES

CBM84:  TIRED WI TH GAMES?
Want to do more? Learn to backup
protected soltware, copy-protect
you own. print Hires screens, etc.
Send SAE plus two 13p stamps to:
17 Plover Road,  Milborne Port ,
Sherborne DI S 50A.

NEXT COPY
DEADLINE

DECEMBER
ISSUE:

29th September

Advertisements placed in this magazine are to be in strict compliance with our Standard conditions (copies of which
conditions a re  available o n  request) a n d  o n  t h e  cle a r understanding tha t  th e  advertiser warran ts tha t  h is
advertisement(s) does not in fringe any copyrigh t o r condition o f  sale o f  any interested party in  the advertisedproduct.

Further, the advertiser indemnifies the proprietors of this magazine in respect of Costs. damages, or any other claims
brought against them as a result of legal action arising f rom the publication of the advertisement.
Any breach of these terms or the said conditions may result in  prosecution of the advertiser by the proprietors.
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C16 Sprite

There ar e  n o  problems w i t h  th is
program as  pr inted. A  number  o f
people have queried how they should
enter the [255] statements that appear
in some o f  the lines o f  the D EMO
program. Wh e n  o u r  pr inter  c an' t
reproduce a  Commodore graphic ,
either a mnemonic such as [LEFT] is
printed or the code of the character is
printed within square brackets, In this
case the character should be looked up
in y our  manual and entered. I n  the
case o f  the [255] the character that
should be entered is the PI figure ( it ).

Software for Sale
Important Notice

A number of people have reported an
error when LO ADing drawings that
have been SAVEd  us ing the T EC
DRAW 64 program.

It appears t ha t  a  master  copy
became corrupted and  has  caused
these problems.

Should your copy of  the program
suffer from this problem please return
your disk to:
OMEGA MICRO SERVICES
7 G RAHAM AVENUE
BR I NSWORTH
ROTHERHAM
S60 5LA.

and a new disk will be sent by return
post. Sor r y  f o r  any  inconvenience
caused

Apologies are also due to people
who experienced delays with software
ordered i n  l a t e  June/ear ly  J u ly .
Unfortunately, problems were caused
by problems with the postal service
within London.

Bug Finder

BACK PAG E

We'd like to remind our readers that
we run a Bug Finder service.

I f  you have typed in  one o f  our
programmes a n d  des p ite  m u c h
checking, you s till can't get it  to run,
then send us the following:

Two copies of your program on tape or
disk.
A description of  your problem.
I f  possible a listing of your work (you
may omit this).
A stamped, self addressed envelope for
return of  the program to you.

Should any of the above be missing

El

Fist

Are you a winner in  the Exploding
Fist competition f r om Ap r i l  1987?
Read on and fi nd out.

Craig S m i t h ,  F a r in g d o n ,  J o h n
Trower, Hor s ham; Mic hael H a l l ,
Basingstoke: R i c h a r d  G a r fi e ld ,
Rochdale: James Laidlaw, Linc oln;
Perry Green, Ealing:  I f tk har  D in ,
Nottingham: Mark  Jaycocks. Herne
Bay: Mark Woodhouse, Nottingham;
Eric N e i l l ,  Ballykelly ; Ma r k  Ka y ,
Leicester; Mark  Eades, Bingley; Ian
As hAr th,  Chorley
-
, N e i l  
A .  
S a r b u t
t ,

Basingstoke: Leanne Piper, Hull;  G.
W. Jesshop. London ;  T h e  J o l l y
Bodger, Edinburgh; Paul Kennings,
Birmingham; Keith Lewis , Bromley;
Daniel Austen, Anglesey; R. Jones,
Barnsley; Jason Main, South Shields:
Wayne Dr ibben. Upmins ter : Mar k
Cornwall. M i l t on  Keynes: Thomas
Branton, Thamesmead: W. R. Austin

Plymouth; John Sims, Edmonton; M.
Elswood, C r ewk er ne ;  A n t h o n y
Roberts, London;  Patr ick  Putnam,
Chingford; P .  A la n d .  Br is to l:  B .
Wadher, Thornton Heath: Bao Minh
Nhan, Scarborough; Chr is  Garbutt,
Basildon: M .  Forres t, Watford; J .
Heathcote, Warrington; C. Hawkins,
Bracknell; G .  Higgins .  Stevenage:
Perry Green, Ealing: Richard Wallis .
Canterbury : M ic h a e l  W i l l i a m s .
Caer nar fon;  J o h n  C a m p b e l l ,
Guernsey; Dav id Mann, Salford; K.
Kelsall, Stevenage: P i a  Dals feldt ,
Denmark: Junior  Hall,  Nottingham:
Brian N ic ho l ls ,  Stok e-O n-T rent;
Kevin Scarfe, Bordon; T .  Dut ton,
Biggin Hill;  Louise Wells, Isleworth.

then we will not be able to deal with
your query.

We will try to point out where you
have made errors and place a corrected
copy of  the program back on to your
tape or disk before we return it to you.

Do not send a program to us as
soon as it stops working, please check
it several times first.

We d o  get  a  large number  o f
queries and so it may take a while for
us to deal with yours personally.
Note:we can only  deal with problems
relating to programmes published in
Your Commodore.

ARGUS
PRESS
GROUP

Lino'  s tuar t
.\ssistant Editor: Sue Joyce

Lditortal Assitant:Kirk Rutter
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The contents of this publication including all articles, designs, plans, drawings and programs and all
copyright and other intellectual property rights therein belong to Argus Specialist Publications
Limited. All rights conferred by the Law of Copyright and other intellectual property rights and by
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Your Commodore incorporating Your 64 is a
monthly magazine appearing on the first Friday

of each month.
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Subscription rates upon application to Your
Commodore Subscriptions Department, Infonet
Ltd, 5 River Park Estate, Berkhamsted, Betts,

HP4 IHL.
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E10.50
Disk Nibbler F.O.C.
OUR NORMAL PRICE E46.50
OFFER PRICE E35•00
SAVE El 1 _50
Prices include VA r and UK postage
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AT LAST!
AN ECONOMICAL ALTERNATIVE TO THE BULKY EXTERNAL AMIGA

DISK DRIVES
3.5" EXTERNAL FLOPPY DISK DRIVE FOR THE COMMODORE AMIGA

CLIMANA CAX 354
Amiga owners can now easily upgrade to twin fl oppy operation with the purchase ot

The Cumana CAX 354 conveniently takes its power from the host computer and offers a full

•  High Quality NEC 3.5 inch double sided drive mechanism
• 1Mb Unformatted storage capacity
• High Reliability
• Fast Access

system 1 and 3 A1000 series •
•
•
•

Curnana's high quality  external 3 5 inch fl oppy drive
880K of formatted storage to either A500 owners or users of

Ouiet operation
Lower power consumption
Connector enables easy addit ion of 5 25' drives

SPECIFICATIONS
Seek t ime ltrack to trackl 3ms • Sett ling t ime 15ms •  Rotational Speed 303 RPM •  Data Transfer Rate 1 2 5
,
2 5 0  K b  p e r  S e c  a  N u m b e r  
o f  t r a c k s  8 0  
•

hhimbe o f  sides 2

FED UP WITH PAYING HIGH PRICES
FOR YOUR 5-25" FLOPPY DISKS???

JUST LOOK AT OUR PRICES!!!!
DS/DD 5 , 2 5 "  D I S K S

AT THE SILLY
PRICE OF JUST E6.00 PER TEN

SAVE EVEN MORE MONEY
BUY TWO PACKS AND SAVE

ANOTHER E2.00
TWO PACKS OF TEN 5_25" DISKS

JUST E10.00
Complete with  labels and write prUleci taos
Prices include VAT and UK P&P
No fancy boxes to  throw away Yo u  ge l the hiark,, tqLe lit y
disk at the lowest o l prices.

COMMODORE CABLES
CPC/1 CENTRONICS PRINTER CABLE
Commodore C64.1 2/3 user port 10 Centronics printer cable. The cable is
fi tted with a linefeed switch for the Epson range of printers. Works with all
well known centronics printers. ONLY E15.00 inc l.
CPC/2 SERIAL EXTENSION CABLES
Extend your commodore printer or disx drive cable by up to 2 metres
1 Metre extension cable   E 5 - 0 0  inc l
2 Metre extension cable   E 7 . 0 0  inc l
CPC/3 128D KEYBOARD EXTENSION
Do you fi nd yourself restricted by the short keyboard cable on the C1280.
Solve your problem with our 1 metre extension cable

We have mounted our C128 under the desk to save room.
SPECIAL OFFER PRICE ONLY E15.00 inc l

LOCKABLE DISK BOXES
DB3/90
35 d is k  box holds 90 disks fi rst class value
when you buy 10 or more 15" disks.
DB5/70
5,25"disk box hold 70 disks great value Only
buy 20 or more 5,25" disks
DB5/100
5.25" disk box holds 100 disks bargain at on
you but 20 or more 5.25" disks

H&P COMPUTERS UK,

at only E12_50 or Only E11.50

E9.50 o r o n ly E8.50 'when yo u

ly E11.50 or only Elp_so when

DISK NIBBLER
Use both sides of your disks. Save the cost of the Nibbler with iust one box
of disks even at our prices Only  E5-00 or FREE if you buy 50 or more 5.25"
disks
SPECIAL OFFER

9 HORNBEAM WALK, WITHAM, ESSEX CM8 2SZ. Te l :  (0376) 511471

AT LAST!!!!
3.5" DISKS AT
SENSIBLE PRICES

Double sided, double density 3.5" verbatim

O NL Y  E I S A °  f or pac k  of  ten dis k s
SAVE EVEN MORE MONEY!!!!

BUY TWO PACKS FOR ONLY E30.00
These are not cheap diNks hut best Quality d isks at low prices.

NAS HA DS, I DD 3.5" DI SKS
BOXED, WITH LABEL

OUR LOW PRICE E23,00 per box ten.
SAVE EVEN MORE MONEY!!!

BUY TWO BOXES FOR ONLY E44_00
r.,,,,evc our prices are h e  lowest you w ill lin o

All prices include VAT arid UK postage.

Li I

NEW! NEW! N E W !
NEW! N E W !

COMMODORE C64, C128 RS232 INTERFACE
AT LA S T" RS232 Interface that will not cost you the earth
The Eil&P Computers  Commodore R5232 Interface is  a fu ll indus trial
standard RS232 Interface with all handshakeing lines that plugs into the
uSer p o r t
Will fi t all modems and printers with a 25 way D connector.
Up t ill now you would have had to pay between [35.00 and E50.00 for a
R5232 Interface for the C641C128.
The HiSP Computers RS232 is only E25.00 incl. and we even give you an
xrnoclem comms program oh disk free of charge_

ONCE AGAIN WE BRING THE BEST FOR LESS.
ONLY £25.00 INCL.



You won't find these programs
in the top ten!

For Commodore 64
Busicalc 17.95t 19.95d
Mikro Assembler 57,70c
Turbo Disk 14.95d
Pass Your Driving Test 8.951
Music Master 17.95t 19.95d
Interdictor Pilot 17.951 19.95d
Blitz Compiler 14.95t 19.95d
Word Perfect 17.95t 19.95d
Instant Recall 17.95t 19.95d
For Commodore 128
Blitz Compiler 29.95d
128 Plus upgrade rom 19.95r
Help 64/128 cartridge 39.95c
For C16 and Plus/4
Turbo 16 6.95t
Graphics Designer 6.95t 8.95d
Mikro Assembler 12.95t 14.95d
Music Master 12.95t 14.95d
Word Perfect 12.95t 14.95d
For Commodore Pet
Word Perfect 51.75r
Flex-File 2,1 97.75d
Busicalc 44.85t 47.15d
Busicalc 3 97.95d

For Commodore Amiga
MIDI for Amiga 49.75

These programs have sold thousands of
copies, and yet you won't have seen them
in the charts -  why?
We produce programs that you can really
get y o u r  te e th  in t o .  P ro g ra ms  l i k e
BUSICALC a nd BUS ICALC 3  which
can be used at home or in the office to do
all so rts o f  calculations, forecasts and
budgets.
Programs like MIKRO ASSEMBLER and
the ZOOM monitor which make it easy to
write machine code programs. Programs
like MUS IC MASTER wh ich  tu rn  yo u r
computer into a musical instrument. And
programs like the BLITZ compiler which
makes o rd ina ry BAS IC p rog rams ru n
much, much faster.
We h a ve  been  wri t in g  p ro g ra ms f o r
Commodore computers since 1978 a n d
now have hundreds of programs for the
PET. VIC 20, CBM 64, CBM 128, even the
C16 a n d  Plus/4 .  S o  w h y  a ren ' t  o u r
programs in the charts?
Because our programs aren't one minute
wonders, here today and gone tomorrow.
Programs we released for the 64 in 1983
are still selling -  and even more impor-
tant, the people who bought them then
are still using them.

SUPERSOFT, Winchester House,
Canning Road, Wealdstone, Harrow.

Middlesex HA3 7SJ
Telephone: 01-861 1166

Software should be an investment, not
money down the drain. We believe that
the more  you  pu t  in to  a  program, the
more you should get out of it, and that's
the wa y  i t  wo rks  wi t h  so ftware  f ro m
SUPERSOFT.
The programs listed on the right represent
a small selection from our range, but you
can get a full list if you phone or write to
the address below. We offer an excellent
mail o rde r service, and you can pay by
cheque, Access, or Visa.
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AN ARGUS SPECIALIST PUBLICATION

•BOTHERSOME BASIC-BEGINNERS S
SUPERB CI6, PLUS/4 GAME •AIDVENTU


